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Novel Thi ophene Derivatives Field of the invention The
present invention relates to S 1P1/EDGL receptor

wagonrsso of Formula (1) and their use as actiREI/EP2005/008144

ingredients in the preparation of pharmaceutica
conpositions. The invention al'so concerns rel ated
aspects including processes for the preparation of the
conmpounds, pharmaceutical conpositions containing one
or nore conpounds of the Forrmula (I) and their use as
conmpounds i nproving vascul ar function and as
i mrunonodul ati ng agents, either alone or in
conbi nati on wbiubhl NKhK aeithgmigosmaoisnsthizophteer api es.
A further aspect of the invention relates to novel
compounds of Fornula (1V) that serve as internedi ates
t 0 prlefaventioanplotes dsthefuséof comounldy of Bamklpr ound of t he
i nvention The human i mmune systemis designed to
def end the body agai nst fg@reign m croorgani sns and
subst ances that cause infjection or disease. Conpl ex
regul at ory mechani sns e e that the immune response
is targeted agai nst the rudi ng substance or
organi sm and not agaRst In sone cases,
t hese control nechanisns/-r= unk
aut oi mmune responses can dgvellbp. onsequence of the
uncontrol | ed infl arftayo severe organ,
cell, tissue or joint damage. VVth rrent treatnent,
the whol e i mmune systemis usually sdpprdssed and the
body s ability to react to infections is also severely
wherpinoni sed. Typical drugs in this class include
1gnzathiopri0er @1 crI cycl ophospham de,

cl ospof 1R & d%?%Xate Corticosteroids which
Reduce hnﬁydﬁnﬁnamﬁmhqmd suppress t he innune response,

y caus mhen sed .i.n

reat ne n?Cﬁl@ﬁgﬁé PoF g 2’I oPSIQpaly ﬁ’g stiseAS (éﬁRgigOH orisa
( NSAI DS)saﬂﬁmtEé chacigal palumtahdr arnfriaaaﬁmrIGGllnﬁmbemd\heteIocychc ring
t hey exhi| si dera syde e cts. Alter |
treat ment? P?ﬁe ﬁ%&ré) até)é’er?f: 1§th %gr{) m t&‘fa BUAPe OB St g’;}t NR)-, -N=,

cyt oki ne spgnaling. Orally active conpounds mnth

i mmunonoduf Bt i r rties,.w thout co in
i mmune res pons'g OgﬁM’taﬂgyeﬁré%gsﬁﬁ%pt@Iﬁ&f@ Rﬁ'ﬁf‘bby
si gni fi cagHRy),OFprove current treatnents of

uncontrol l ed inflanmatory di sease. In the field of
organ transpl antation the host inmune response nust be

RBuppr elssle thdePerleai ﬁbnﬂ‘frg’&fydf@eﬁ ok L@Hz)mgran

fanspl an eC| can experi ejectlon
Ren: whan by diaghr S RHG oS GiPROSTR dr ugs.
ﬁejectrqg_@ccqngcnpsmofﬁeqmgntly inthe first few

weeks after transplantation, but rejection episodes

Ban alsdsﬁgﬁéen mont hs or even years after
&rrtar}ﬂﬂahﬁweatltacmp actﬁQrddidnﬂidthcb}Ssafllﬁ thipedfofot tHeq@epurati@LIG]

icatio re %y us to give nmaxinum

‘E‘F CBERtS ré %Vﬁastfne%? E}P’IZ r\‘frPl’iaI e mnimzing side
effects. Current standard drugs used to treat the
rejectjon of tr f;Laflant i organs.interfere w.th

di scr et CHRCYRE PRfPHPUl3 Diain SQIGASYISILE FRopptoms.
Xcdoy&lﬁglw thBptespet iihdntien h)xh@@dies aR blefeioibotasmd foSmebf thd@Bmpounds

) are | 0s mab, . basi |
SIBHBHE I indeRangtoe b Far ity P i ot
rel ease or signaling; azathioprine or |eflunom de,
whi ch inhibit nucleotide synthesis; or 15-
deoxyspergual i n, an inhibitor of |eukocyte
differentiation. The beneficial effects of broad
I mmunosuppressive therapies relate to their effects;
however, the generalized i munosuppressi on which these
drugs produce di m nishes the i mune system s defense
agai nst infection and nmalignanci es. Furthernore,
st andard |nnunosuppre33|ve drugs are often used at

'L I N | o - o I o N1 o




with standard drugs inhibiting T-cell activation, to
provi de a new i nmunosuppressive therapy with a reduced

weempenwsty for infections when conpared to stBCTBPINNS/003144

10

15

20

25

30

35

i mmunosuppressi ve therapy. Furthernore, the conpounds
of the present invention can & used in conbi nati on

w t h_ reduced dos f tradi nal |nnunosu t
her ThE S8mPonn g doamTon ind el st T R TR By SaRatte
itHevRiPESid @M}ﬁﬁﬁés\lft hac;drptmygly bhdnl feund thal eheatongroundndf formula I

reducin or.ga Q d w.th.bi her doses
SROSE S AU SAp g PO 1aF DB, b SRS rRL R
NKI/W&V&@t&%@gﬁﬁistsNus@fﬁl in thayedtnfeunof schinoplseniai at ed
with S1P1/EDGL activation provides additional benefits

of conpounds to inprove vascul ar function. The
nucl sohizeishresid iediefadmbjoe nawfopsychatrit diedencdafaaterized by

the hu S 1P1/ E rece .are known.in t ant
DT o L ESERE B e SR LB SR T ot
GRI’'s 2&uldtiba9HmpB3He idin earYORILItho 6B 3ncbula|fd)lkh&d b7 period of

Cct ob 9/46277 published 16
m@%ﬁ&@@aﬁﬁaﬁ&v@ﬁmew PR PR EE BRSSPt visuel
Halludh&idsseasasa ldi%ld@@n&(ﬁi?@@sﬁﬁp@ynst) blaete afféqn,eieﬁfES@on,

:/a u %}i? ?P%{v%%y ggg?e%&hﬁgwfog{e e}rﬁ a[rt%ﬁ 131%1 ggtg%té tya?‘\glhl? a?’ s(oc1al thdrawal

Exadmeivesymptbhg).f ol | owi ng par agraphs provide
def| nitions of the var| ous chenical noieties that nmake

ounds . the i.nv d.ar .
i nt eﬁ%’é ge esas&ﬁnyl ﬁE dl}rﬁ,gwst ave ll}larc]le e rtt%,]\glqh LA &t discovering
peided] agait Ifmhapﬂamiaaolnglcalnfeaasemmf mﬂmph/rema eloprezers the .
set out d fQyides ef| t
TR httraoro AT bR e Ml erose ffors
TBR0E aﬁtaioli;padlﬁcdfocﬂtchaﬂagﬂehstﬂn fdrrthe dhagaosisheischizgppbugsa and no single

wWth one to seven ca flons referably o
SYPREAMAs mlste gﬁ{ﬁsg@ g 8%1&17 nse uen )y ther}ﬁ%@lofsggf
&lchi¢bphrieniara®pyinglei dismpdi@piy las a ﬁa'&idupbﬁ/dlffedeﬁnilbnrdyds has been discussed

s Py Stk R ARBRTS o i b ppen G or
adckizbpleniaps tHEﬂz&jkeif kﬁdwleﬁgd‘qhioesﬂmfcawdeIaodyla'glrc)ubixisaiiease Some

th -
gIgf‘dlrg HR%PE g %fcgy }g%te E)%?}] f)r%ﬁggefi d?l%ﬁgba 15 Of f%g{rﬁﬁ(c%loglcal studies to
NR@6HRalde $hd ddvelopment & aamcﬂeq&brﬁlhﬂgcﬁuyraphahﬂ domaminagheserotonin and

g%g %Elx%lg?\%gﬁﬁ f\l(\lher %%}%{%&llegr lglF a{fgogrtlt&k?e %Gc’rnglem gf%cl??%hrema, an

a&ﬂﬁﬂéﬁp’nﬁé mmtlre&pamfﬁmt)olﬁroﬁ}edmghybaielqoxyd @n@ﬁmscymgelnst positive

- "Hi//dr Oﬁ%//i %‘g%ﬁg ﬁymatoﬁg; d?% v@ 5 aX 1de§1 drug against schizophrenia
WdﬁlﬂWeﬁraBEytthb a puvohasaye al&mhwgiomeypeb{dap dysagetdsie to THedow

M NDNO- am no neans an R -NH or an
}ﬁﬁﬁweﬁf%ﬁKOPHFEFéfh “and R' are each

|ndependently an al kyl group. Preferred exanpl es of
rmno [0 recehit- yahﬂsyhmmlrsmdgasomj&sekmeverﬁKhymcéhﬁKﬂaeceptor antagonists
2%/ _%ﬁ?enlgérail;hrg S ow1 n% fgsofgﬁ ﬂ[ﬁe tg%gltnpl?/ uog reglesm, qegressmn anxiety,
bpnmand migade, (NKle)faed atthylaf(NtK@raod(NK BhThe most efciting data were
| e Rt \ t
dl(’l ﬁ%fo‘sr IngeHF 3 cihgﬁlog% ?pﬁre it dé' %régfls,s ﬂéﬁ& andhdepressmn with
t Nam atnlden Iaﬁﬁmapaﬂt NK2- teheptoratitaganists Ialcomtysst.atot diofraldata on NK3

to t ar bon Fq )
i Fecqp Plé agonists S ¥ é%éﬁﬁ?‘t'd Jtn fl%ﬁgat&ﬂe lII'ltlll ﬂq@?r}ea t‘é§}i( 142,801)
i foat Saxoﬁeﬁyntlmlabhevats alnekﬁmtgnﬂergrfmdp)omnt Fod pal¢caive nyn-peptide

it T e e

groups are groups or radlcals havi ng basic or acidic

properties. Conpounds having at |east one basic group
or at |least one basic radical, for ex anple amno, a

secondary am no group not formng a peptide bond or a
pyrldyl radical may. forn1aC|d addltlon salts for

o o T - o - o o I )



that are used further as internediates, it is also
possi bl e to use pharmaceutically unacceptable salts,

w@2m6/013080 pi crates. Only pharmaceutical | y acceptEbPm®)5/008144
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non-toxic salts may be used fgﬁ_therapeutic pur poses,
however, and those salts are therefore preferred. The

N
%cﬁg rgeélgags 16 trvﬂag:}%sgg#et%am tﬁ/et lateraﬁtng ggtrt]r?%rﬁa c’pz%on in Investigational

Dr@arﬂom a(‘]i),d%omﬂciemblyﬁ)rcbmlrﬂzcolr)uswdm Shyi;d ﬂo&ﬂianplcrema;_ Jibpe 2003,
?8‘:’5610 rke(“cor?r%%:s,dggp rﬁ%g%gb\%assgg U etts? g)(i"oég eﬁi d d\Igo%}g:L]@of%O& has
hesindhowe titn apbasa|IT ol es ativelon pemmeu;en@whﬁ ofrHCblzaplhndnia, such as
ARcred bkl dsliiea BRUEERRERL irgros Lhi SRR agtivity and
tri?rehﬁxmspsmho rbuemaomeaﬁ skestredint st cyﬁrteg)atazn symptograsawhich are

e like.a arth al kal i odi um
e FsioheLaRia Sl PRy PE L aamtRh et Birigh o B, oy
wi th an organi c base such as benzat hi ne, chollne
megl Uihemeprakiuint uecéptéoeantkgonstsdraye hteodesoibedax nesfilgn pain or
biavi 9 k- . Bi : )
R R BT R it iR 8 e Ofio Rk P20y G0(c), 939
Od®are) Cwisr& Qpikon in InGotigation@aPrugs 8D@ls {0Nn90f 936650 and Psychiatric
%sogfers gt c? 4 %chz? % %C 1%e|2<(553 %e{:z%})g %ggourcgp }mz ]117211 C]1

Invention’re o novel ene ¢onp
MvssaElorsent).a (I)mhereln A represents - CH2CH2-
CH:CH- -NHCH2- , -CH2-O, or -CH2NH, preferably
i t %défs%en %@I lzegarj-egssér?t%ss&%gggﬁﬁﬁ&aQMQg Cf,%%}pog{tlo‘ﬁ %Xtammga
rcetpbmeemx of zh&K@gewpt(am@tagnntsh@dmgﬁsaenemm rgceptor antagonist
ddltlon represents
? GHgﬁngggggggQPgaﬁg rog n, alkoxy fl uor o- al koxy,
hydroxy alkoxy, hydr oxy- al kyl ,
(hy dNexwit hisdydey feaird that thie CQIﬁ?mﬂeﬁyoéﬁhﬁyMld%ﬂf%‘é%}l mood
YhABINEBsycRE ffects of NK3

%?%%ﬁ%ﬁhg?rae%%?%YAC%B%I'%%? se%tls hydr oggS ye tlce ects o
meneptor entagpnisthieys aiahls fo treatitioto pesidterapid negative symptoms in

ggr&jgg&gyethoxy, in the case X represents GR4, R3 in
di ¢i'on represents halogen and in the case A

rrélpradsernag maybe eatized dn thepdpnpistration pianddesl dregagainst
ens al koxy; X represents Nor GR4; R4
repr sents hydrogen, al kyl, al koxy, or hal ogen; andR5

represents met hyl or ethyl; and configurationa

i sonBhs cempauRas of fermeds | greartealla kaavn sprmpeunds desgriked in EP
%3@19”@\1@ 6§23§l69hn Q70 HAAEHRAL es, di ast ereomners,

m xt ures of di astereoners, dlastereonerlc racenates

and m xtures of dlastereonerlc racennat es, wel |
saltd ghha\@&e%ﬁesgand as aehvecdh Mﬁa §eceatﬁ)a for the treatment of diseases

YRLRA b A ferbptdQ sl asiihflarfmRRE Edidh@dnseANQ@IFBREraffe, rheumatoid
the |nvent|on rel ates to thi opphene co ounds accaor di ng

eghiiHe asthgve et dammaion bowehiisrass 4 e 3ér5‘i‘eé5éaérﬂ“s°f the emetic

'ﬁ@?&@h@the m‘o@lﬂﬁ%h of &gtraNH:trQh@ -systerlRICNSP Hﬁ@ﬁi’&ﬁsu&h as Parkinson’s
rogen. or a in e case represents C

S5 AL iP3HY ?’xe&aggfeﬁftpgaalgr Iag%éﬂneéézfr%rare%@ﬁ%aée woliiple
Rieosg tiendhtiot of rﬁ@@‘ﬁme@ﬁlﬂiﬂra@il}(&k@md&@ular changes, oedema, such as
trlfluoro thyl, or, trlf uor onmet hox nd int ase
Reep eF & erual ipy, e e Eres il gasmatoid
ARG, k@R LSRALSaIIpBMkactivity indoteeieesirferyalias Hﬁ[ﬁdmg

& the. | nvent on rel'ates to Hgkﬁghe e,.Co ound

AEGITRH PHREN BB\ S SR MEJICiRE FIEyTaygolisis prgyCrohn’s
[RRERSEIM & injetyfetd oculat infnghiefy fis@tar r ed enmbodi nent

of the |nvent|on relates to thlophene conpounds

according to the above enbodinent i) or ii), wherein A
represents -NH CH2- . v) Another preferred enbodi nent

of the invention relates to thiophene conpounds

according to the above enbodinent i) or ii), wherein A
represents -CH CHQ .ovi) A very preferred enbodlnent

o a1 I o



i X) A further preferred enbodi nent of the invention
relates to thi ophene conpounds according to any one of

W0 bweaBose enbodi ments i) to vi), wherein X r epCEERWDT008144
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C-R4, whereby R4 represents a rrlet hoxy group, and Rl
represents hydrogen. x) Anot he'r Turther preferred

f th i nventi es ophene
R GRS EoRl 51 6 BT BT ABPE b eathent of motion
afthaeks rfBﬂtrSatm)ent mduited, vdMlﬁﬁgbﬂfoXtheetpe’ameM(ﬁf p&rdRéimmunologic or

ORI IR ot o 1 S rar S B il Do 1997, 75, 612

exhEdienant 998f 28 I e640nMRGT Awron. (Rhhabes!. t 16, 2HOBIReRHENO 95/16679,

IR L3 T o028, A Ernd 3L Gedicine, vol. 340.No.

hpor108y9aP, KO8 ,97bpds.oxy- al kyI
i - (hydr oxy al kyI ) - al koxy, i - (hydroxy-al kyl ) al kyl ,

1- 4 _ycer ocfts (%f tge ?r eéﬁ t1r¥v5nt10n x)e tﬁngsieh ?E%I%rggﬁgés o%qormula Iand

enbodi nen n relates
qhapaaredtcdlyaotegtably salvs theseofifon viee tefdnmdnm:fmosmv& and negative

wherein R2 represents cer .i [ :
ANGERUPs 5 <b EPPERT R BBl iounts PR FRAYR L EBlPrest bl acuv
tarmdt ;hidmdsrendats clengdildserdwareticrigrmb oofahy campowfds tofiormula I,

Xr
‘%ﬁ‘%n&ﬁ% ecb ﬁil%iwé%tll,ai gréaﬁlttl)oh};]:rs ) ggnengrtur &%ﬁe&?ﬁg éretpﬁratmn of the
rabpve sentiosedmdviel/dongyaauds, rmch«fameaﬂtﬁ qonammlng them BR2d thend

re v ey valtel M Rl Btie PRI PAT 0B pungs im g romiro o

Ipredencion y)f 111n.fses’£ egieyiakbr (yﬂ lnneSSa‘l pnd\dardersaflthe kind referred to earlier
preferred Oﬁe of tlhe ied\llc%ntl nrelates to
tHi'B pHEREIED ]b GETEPOPAREE L F Y1)Formula (I1)

according to any one of the above errbodi ments i) to

iii). h di t h .
o 1 eSS RSBl e SR LTE e g e o
Relierein&X is HOI- Jor FQHYOF dof é)dah)pleameoonhrpngndw any one of

SRS TRt o2 A B RSB G -tno -

qomnmaqs -Nepwethgl-isgbtityraniide,above enbodi nent i),

“%ﬁrz B P Ra Sheni D e (GrehloRb R - (G ARy o

oxgyarethydd edsoxy)- pirhdmrbylz}m‘{kme]hylhyﬂhumymaiekmxy,

; )
&5 e e S B P I L e s
I Bpineskeotyd- pryidinodreti - N ahétyl; 1s<oi3utymnﬁda.ror onet hyI in the
case X represents CR4, R3 in addition represents
hal ogen; and in the case A represents -CH2-CH2- or
- CH2NH-, Hthen peedetiddi e corepoess of Sralukol whesein K)is —S-, for example

fic thiophene co ar di or my!
?gg 5 (bi a@f@gﬁm?ﬂy&&%@ﬁ%ﬁ?-ﬁ% t(%%ﬁoro— —rgetil}gl pheny @(i—i’r}droxy-
aetBylﬁﬁfahelt)r;grﬁxddr—ﬁ)—yﬂ-mhhabyleﬂsdprtmaﬁde
a] pent al ene-4-carboxylic acid 2-nethoxy-benzyl am de, (

laS,5aR) -1 ,1,2-trinethyM
, 1a, 5, 5a-A étrtmlnpchferréﬁ grbuplofﬂnﬁmnimmrda[are those, wherein X is a bond and

pental ener
gﬂ( A4S @ %gfaﬁ% ya%lé'ln% r)ﬂ aro(nl §5501i:8 rriembfred heterocyclic ring with
,2-trimethyl -1 ,1a, 5, 5a t et rahydro- 3-t hi acycl opr 0@a[

a nt al ene —NT-
RSl SE eI 2eh donsiving of ey Np, N S-or-
, Qg lafe twhydh fingshae @tﬁﬁaﬂﬁiub&hmd&‘dbyS{-ChﬁRﬁ)@@u‘.—l Qongpand of this
aélpent al flfl carboxylic acid 2-nethyl -benzyi am de,
( Qgp%%ﬁf‘ PUOYIRESt ¢ i et hy M
, 1a, 5, ba-t et rahydr o- 3-t hi acycl opropa[ a]penta
) ene- 4-car boxylic acid
4-((S) -2, 3-di hydr oxy- propoxy) - 3, 5-
di met hyl - benzyl ami de, (1laS,5aR)-1, 1 ,2-trinmethyl-
, 1a, 5, 5a-t et rahydr o- 3-t hi acycl opr opa]
aJpentaIene 4 carboxyllc acrd

~ o~ ] ~ -



nmet hoxy- benzyl am de, ( 1aS,5aR)-1 ,1,2-trinethyl-i
, 1a, 5, 5a-tetrahydro- 3-thiacycl opropal

w@}pentabene- 4- car boxylic acid PCT/EP2005/008144
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4-((S) -2, 3-di hydr oxy- propoxy) - 3 et hyl benzyl am de, (
laS,5aR) -1 ,1,2-trinbthy!-1
etra

&]@éﬁ?gﬁ@ gor@ngﬁ?yﬁ?&%&lg&\gg/ (&‘i AR5rP2 [methyl -phenyl)-{2,3"]bipyridinyl-
4-11- R}nﬁt@d@oby@f@mﬂepr opoxy) - 3- net hyl benzyl am de, (

52 BBty e by 4 Bpprgpaetbyl-pheny)-1 -oxy-
) qup@h@m} %qamha&m Rolagidmide,

.‘@aéé %gﬁ)tnﬁuoroﬁ/ dl@gtp%l Eﬁ? 12\5 f;%/ 'ﬁugr%l 9! rrr?e?ﬁﬁzl}ﬁen% %e(’3

h%dr&agﬁ?tﬂyﬁbgém&’ﬂ ﬁjdiniﬂﬂylWﬁieﬂM-@%B[ltyramlde
al ene C

RPisHn uaqq% Bylg 6@%314 -Juqsg- %rnb%hﬂrpz}g;p&l%Sdgydr()xymethyl-
][@3']5 idihyl-3-yB=-Nrhe@ihibbutyramide,

ﬁé&f)gr ggrzp?xlg %%P;AS I\gi%/ gli 062 ?[methyl phenyl)-2'-hydroxymethyl-
42@( 6?&) ﬁYHBJWdNQiﬁympr Bpbaty)anddehl or obenzyl ani de,

#189%%}65}15@@13@&% &4-prsppmethyl-phenyl)-1'-

&h&ﬁﬁ]ﬁé@ﬁlﬁfé}ﬁd4LE§r s osprhieired d'bipyridinyl-5-yl]-N-methyl-isobutyramide,

(21 ér’sfl? %gﬁ)rl%lfg}q%é{lﬁﬁ%ﬁgylﬁ%)g )(4 %lu((:)pcl ! Obtﬁ}qz }'lle%gl]) dle

rﬁ&h@me@ﬁl‘f&r@ﬂﬂ@ﬁ)&dl% 8-hdxahydte! (0at|bipatidinyl-5-yl]-N-methyl-
ent al epe- 4-carboxylic acid
4!“( TaBlas di hydr oxy- propoxy) - benzyl am de, (

](?1{3 %BB)S' Bis- tﬂﬂ@orbfﬂeﬁ@ﬂ-@hknyl) N [4-(4-fluoro-2-methyl-phenyl)-1'-
a

dpﬁ@ﬁ!@%ﬁgt etl 4! %éﬂ%g&g' ‘Ex E%c?/r 8% %R)y['ldmyl 5-yl]-N-methyl-
disdHuRramid, di hydr oxy- propoxy) - benzyl am de,

laS, 5aR)-1 . 1, 2-tpmethyl - ot gt et
‘fé)@wi Ltk A Br S T BEyRegm 456 -hexahydro-
%ﬁﬁrﬂﬂﬁd A-anp lgexyis-erifedrdmethyl-phenyl)-N-methyl-isobutyramide,

g,% hydt %%r%n§g>&¥%wgﬁ}| gn?(g I%ycilg yilr?nl]'uop?ran 4-yl)-4-(4-fluoro-
:::Laae'éhﬁqm%ﬁm PN EH03-3H tmurmyyahamuopa;[mde

a] pent'al ene- 4- car boxylic

32 @swﬁtrw@nﬁbxlythﬁéﬂﬂéﬂﬁeﬁhm A ofestetyahydyo- 12" thiopyran-4-
)agit %tf?ua r0- E]rrxlng%typﬁ g))c};ngldrl% 3- y[l ]-N-methyl-isobutyramide or

a}p&pibyd- &[‘fﬁmﬂorﬁé‘ﬂhbl@pﬂydnlyb b 1,1-dioxo-hexahydro- 1A°-thiopyran-4-yl)-4-
4(41f%u<‘2r%??:—?rwé}yﬁyggx)>{ pyrlcire ! h;llll] ?\?nze)(hy? 150 tyrgma}is 5aR) -1

la, 5, 5a-tetrahydro- 3-thi acycl opropal

a] pental e 4- car boxyljic ac . _

DS e B LSRR AT 6 B ernag Arreised iuie gagpntdescription
: ty %rfeisﬁ&‘hbé/f)f\bhetﬂ& tBe Bo@mb &t dj@éw@iﬂi fppat lbaeycinaphtpadtion.

a pent al e

4- (2- ﬁw%eg% alafgs%x%' g acb%bésagﬁeaﬁf%@ght( Pheranghgd-ghain alkyl

%roug cbhiaBAdtbmi1-4 carbon atoms, for example, methyl, ethyl, propyl, isopropyl,
. et : geéf ﬁ g eglero a?l?y?’[ denotes a straight- or branched-

4cKa2n Eln(sﬂlrg@asyp aiﬁmxm)gfhﬁﬂzyﬁ afbdeatofitasS, 5aR) - 1
,1,2-trimethyl -i ,1a,5, 5a-tetrahydro-3-thiacycl opropa]
a]pentalene 4- carboxyllc acid
4- ( ( RTR) tePmMialogeny-denoRe xhdride, Jodite, MRbhiyik abébzyhiam de,
( laS,5aR)- 1,1, 2-trimethyM
, 1a, 5, 5a-t et rahydr o- 3-t hi acycl opr opa]
a]pentalene-4-carboxy|ic acid
4- ((R/'S) - 2- hydr oxy- pr opoxy) - 2- met hoxybenzyl am de, (
laS,5aR)-1 ,1,2-trimethyl-1
, 1a, 5, 5a-t et rahydr o- 3-t hi acycl opr opa]
a] pent al ene- 4-carboxylic acid



a] pent al ene- 4-carboxylic acid
4- ( 3- hydr oxy- propoxy) - benzyl am de, ( 1l1laS, 5aR)-1

wQ 1g084013080met hyH |, 1a, 5, 5a-t et rahydr o- 3- t hi acycl pEI/BPRD5/008144

a] pent al ene- 4- carboxyllc acid

4- ( 2- quoro ethoxy) , 5- di met i benzyl ani de,

(1aS, 5

et hyl fatfaatsd warttaéfqtawdir% ABOPRiGRPE P BYssa(d heterocyclic ring

- 3libeiHe BRE1tAME 3 QXK fof ed@hple pyrrolidin-2-yl, pi er1d1n 4-yl, plferldm -3-

4- (2-1] uor q- et hoxy nmet hqQxy be yl am 5aR
vh §>zr1@mr:ﬁle¥ Irgiwid lqea%?/l S%Er%héfamaﬁxf ife 4yl 81t strﬁa[‘* vh
ALRARHEA-BSpacalpaxy tHedikaci d

"~ 2-chl oro- 4 (‘2-fl uoro-ethoxy)- benzyl am de,

10

15

20

1aS 3’%5 éerfrét %&é@ﬁ@ﬁpg@%i%fdo@éﬂrtlon salts” embraces salts with
@ﬂ&gﬁﬂlahﬁ@&génﬁahﬁ@)%ﬁkh & }@@k&hlorlc acid, n1tr1c ac1d sulfunc acid,
fl uor -ethox(% benzyl g % ;

PhOsherIe ey M1 b TG b AP BR aPed aTHR AL et Bdpsuccinic
aj:lﬂeﬁh@h@ BEd AmedbRAKMbAIE a@ld] pHtoluenesulfonic acid and the like.
4- (3 fl uoro- propoxy) 2- met hoxybenzyl am de, (

1aS §%pé%%w§?pgﬁl§ﬂeﬂ$ %E%}ml &6P8 IBlée[u pharmaceutically acceptable salts
Q:]aﬂ BHEﬁHpﬁﬂﬁ b‘&-rﬁéthb@wiom 1|i:mhedaart described in schemes 1 to 8 and in specific
2-met [0)4 zyl am de,

rmble § Yt el Vit Pt s s BEn PR i aposes
abpfpisél ene- 4-carboxylic acid

2- met hoxy- 4-i sopr opoxy-benzyl am de, ( 1laS, 5aR)-1

1., 2-trimethyM, la, 5. 5a-t et rahydro- 3-thiacycl opropal

A peritist BRa SHTERPRORL PR, |
4-i sobut oxy- 2- met hoxy- benzyl am de, ( 1aS, 5aR)-1
,1,2-trimethyM , 125, 5a-t et rahydro- 3-t hi acycl opr opa]

a] pent al ene- 4-car bhoxylic acid
4-(6- hydroxy'hex y) - 2- met hoxybenzyl ani de, (

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

, d, da- tetrahy
a]pentalene 4-

3, dlnethyl b@nzyman1de (1=S 5aR)-1 ,1,2-trinethyl -
,1 a, d, da-tetrahydro- 3-thi acyfc ODrHH&[medmtesSA 58
a]pentalene 4-carboxylic acid

2- met hoxy- 4- (pyri di n-3-yl net hoxy) - benzyl am de, (
eigh saiihpdundofetmillaet hyM

, 1a, d, da-tetrahydro- 3-thiacycl opropal

a] pent al ene- 4- carboxylic aci dy

2- met hoxy- 4- (pyrldln 4- ylnethox§§ benzyl am de, (
laS, 5aR) -1 |, 2-trimethyl -
1$a&@nﬁammépf§hyuﬂ@-3-thiacyclopropa[

a]pentalene 4-carboxylic acid

(pyrldln 2-yl met hyl ) - am

3- (2- met hoxy- phenyl ) -1-(( aS 5aR)-1 , 1 ,2-trinethyl-

, 1a, 5, ba-t et rahydr o- 3-

thia-cyclopropa[a]penp

3-[4-((S)-2, 3-di hydrdky-p opoxy - 2- met hoxy- phenyl ] - 1- (
(1aS,5aR)-1 ,1 ,2- tri ¢
, 1a, 5, 5a- tetrahydro 8-t i a- cyc

-propan 1 -one, S0 N

3-[ 4- (2- hydr oxy- ethoxy)-z-nethoxy-pbepyl]igs((laS,SaR)

-1 ,1 ,2-trinethyl-

1, 1a, 5, ba-tetrahydr o- 3-t hi a- cycl opr opa[ a] pent al en- 4-yl

) whéreReRY; R2 4R’ have the significances given above,

3-[4- ((S) 2, 3-di hydr oxy- propoxy) - 3, 5- di net hyl - phenyl ] -
194 ( 1aS, 5aR) 1, 1J2- trinethyl-1 ,1a d

a-tetrahydro- S—thia-cyclopropataJpentaIenA-yC>propan-

- one,

3-[4-((R) -2, 3-di hydr oxy- propoxy) - 3 5-di net hyl - phenyl ] -
1-((1aS, 5aR) 1 1 , 2- trlnethyl

A - p= 4 a S ~ 1 I . T

a] pental en-4-yl)



one, O
3-[3-et hyl -4-(2- hydr oxy- et hoxy) - 5- net hyl - phenyl ] -1-((1

wasoeded®ye 1 , 1 ,2- trinethyl-1 ,1a d PCT/EP2005/008144
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da-t et rahydr o- S-t hi a- cycl opr opat al pent al en™-yO pr opan-
i -one, 3 [ 4- ((S)- 2, 3-di hydr oxy- propoxy)-3,
dleth phenyl ] é a% daR) - 1,2- trinmethyl-
reac ngacompoun of formula

a, d da-tetrahydro-3-thia-cycl opropal a] pental en-4-yl)-p
ropan- 1- one, R?
3-[3-chl oro-4-((9)- 2, 3-di hydr oxy- pr opoxy) -
d-nethyl-phenyl] (1aS, daR)- d 1,1 ,2-trinethyl-

'd, da-t et r ahy & o-
opan 1 - one,

d- met hyl - phenyd!T -
.la. d
da-t et rahydr o- S-t hi a- cyclopropataﬂﬁgﬁFﬁﬁgﬁﬁsétyﬁropan-
ione, 0 3-[3-chloro-4-(2-hydroxy-ethoxy)-
arithed torhpbielflfprndulg ( 1aS, 5aR) -1 , 1 ,2- trimethyl -
, 1a, d, da-t et rahydro- 3-thi a- cyclopropa[a]pentalen-4-y|)
-propan 1 -one,
3-[3-chl oro-4-(2-hydroxy- propoxy) 5- met hyl - phenyl ] - 1- (
(1aS, daR)-1 ,1 ,2- trinethyl-1 ,1la
Jdgdam@ehnéh?ﬁmmmethia-cyclopropa[a]pentalen-4-y|)-p
Opan~1 -one,
3-[3-chloro-4-((S)-2,3-dh¥ydroxy propoxy) - phenyl ] -1
-((1 aS,5aR)-1 ,1,2- d triynmethyl-i .ia. d
da-t et rahydro-S-thia-cy ropafalpentalen“-yC>propan-
i -one,
3-[2-chl oro-4- ((S)-2,Rdi

ydioxy-propoxy) - phenyl ] - 1- ((
laS, daR) -1, 1 ,2- tri N< CF,
, 1a, 5, da- tetrahydroR§ t

[ a- cycl op [ aj pent al en-4-yl)
-propan 1-one,

s
3-[2-chloro-4-((R) -2, 3- dlhydroxy pr«aoxy)lﬁhenyl] 1-((
1aS, daR)-1 ,1 ,2- trimethyl-1 ,1a d°
da-tetrahydro S—thia cyclopropatalpentalen“-yC>propan-
l. 1= 2
S RBOER X qnd R B e SRSt e Nl )1 (a1
ag, daR) -1, 1 ,2-trinethyl-
1, 1a, d, da- tetrahydro-s-thia-cyclopropa[a]pentalen-4-y|
)c)pr %?\ﬁmﬁ aQB¥¢pound of formula

3-[2-chl ofo-4-(3-hydroxy-propoxy) - phenyl ]-1-((1aS,
daR)-1 , 1 ,2-tp inethyl- 1, 1a,
d,da-tetrahydro-s-thia-cy opropa[a]pentalen-4-y|)-pro
pan- 1- one, 3-[ 2- ch[ or 0- 4- hydr oxy- pr opoxy) - phenyl | - 1-
((laS,5aR)-1 , 1 ,2-tri - 1,1a d
a-tetrahydro-S-thia-cgt | pent al en™-yO- pr opan-
- one,
3-[4- ((S)-2, 3-di hydr oxy- fr opox

-((1 aS,5aR) -1 , 1,2~y

, 1a, 5, 5a- tetrahydro+3 hi
-propan 1 -one, 5 ~\* |
3-14-((S)-2, 3-di hydr oxy- propoxy) - 2, 3 5- trlﬁéthyl pheny
l1-1-((1laS,5aR) -1 ,1 ,2- trimethyl-

, irah 35 cﬁa}rbpérbamp&rch t hi a- cycl opr opa[ a] pent al en-4-yl)

pro an 1 -one,

(S -2, 3- dihydroxy-propoxy)-phenyl]-
1 (( doeﬁ)oqi&mﬂé - trinethyl -

, 1a, 5, ba-t et r ahydr o- 3 t hi a- cyclopropa[a]pentalen-4-y|)
-propan-l-one,
3-[3,5-dichloro-4-((R) -2, 3-di hydroxy- propoxy) - phenyl ] -
1-((1laS,5aR)-1 , 1 ,2- 0 trinnethyl-

, 1a, 5, ba-t et rahydr o- 3-t hi a- cycl opropa[ a] pent al en-4-yl)
- propan- 1-one,

o A 7~ 11N I T I | A S A~

CF
yI>-phenyl ]-1
-cycloproC%[a]pentaIen-4-yI)



1-((1aR 5aS)-2-ethyl-1 ,1-dinethyl-1 ,1a,5,

5a-tetrahydro-3-thiacycl opropal aJpent al en”-
Wy D& 13086~ hydr oxy- pr opoxyJ- S. PCT/EP2005/008144

- di et hyl - phenyl | - pr opan- 1-on%, 1-((1

aR, 5aS)-2-ethyl-1 ,1-dinethyl -1

, 1la, 5, 5a-tetrahydro-3-thi gcycl opropal

a] pent al en- 4-yl ) - 3-[ 4- ( 2-Fhydr oxy- pr opoxy) - 3, 5- di net hyl

- phenyl ] - propan- 1-one, 2- met hoxy- phenyl ami no) - 1

-((1 aS,5aR) -1 , 1, 2-tri yl -1 ,1a, 5, 5at et r ahydr o-

3-t hi a- cycl opropa[ a] geénit en14- ) - et hanone,

2- (3, 5-di net hyl - phenyl anino)n1- GaR) -1

.1,2-trinmethyl -1 ,1a , 5f5al

3-thi a-cycl opropal | % sthanone, and

2-[4-(2-hydroxy- et yL)-phenyIanino]Cg -((1 aS,5aR) -1

,1,2-trimethyl-i ,1Tay5, 5atetrahydro- 2

3-thia-cyc|opropa[akbéntalen-4-y|)-ethan0ﬁ§. Xi x) A

further aspect of the invention relates to novel

conpounds of Fornmula (IV) Formula (1V) wherein R5 is

adertid Rhadl ROravEdremignafiqahyes ghyenebowend R6 represent s

hydr oxy, al koxy, or nethyl; and configurationa

i sonmers such as optically pure enantioners, m xtures

of enantioners such as racemates, diastereoners,

) xt ragtingd cathpewd efdnemeladi ast er eoneri ¢ racemat es,

and m xtures of diastereoneric racemates, as well as

salts and sol vent s.0f such conmpounds, and

nor phol ogi cal for The conpounds of Fornula (1) and

t hei r pharnmaceut j |y acceptable salts can be used as

nmedi canents, e.g the form of pharnmaceutica

conposi tions Ror parental or topica

adm ni stration. adnthj stered, for exanple,

perorally, e.g. {n tlhe tabl ets, coated

tabl ets, dragegs ard @nd “sgf t gel ati ne capsul es,

sol utions, enulsions or suspgnsions, rectally, e.g. in
5 the formof suppositories, parentdniirmpgdiagesgA-3h the

formof injection solutions or infusion solutions, or

LAR falhYourd &foinfulghe form of oi ntnents, creans or

ol I's. The production of the pharnmaceutica

conpositions can be effected in a manner which will be

famliar to any person sk T8RS i n the art (see for

exanpl e Mark G bson, Editoxx PRagigeutica

Preformul ati on and Fornul gti gn, <T'gS Heal th G oup,

Engl ewood, CO USA, 2001 ; m ngton, The Sci ence and

Practice of Pharmacy, 20th Edition, Philadel phia

Col | ege of Pharmacy and Sci ence) by bringing the

descempesnd olfssmridis of Fornula (1) and their

phar maceutically acceptable salts, optionally in

conbi nation with other thepapeutically valuable

substances, into a galenigal admnistration form

together with suitable, pOMRStoxic, inert,

therapeutical ly conpatihb golid or liquid carrier

materials and, if desifred,] usual\ pharmaceuti ca

adj uvants. Suitabl g, nert-sgrhi rater Bl s are not

only inorganic carrier mateyials al so organic

carrier materials. [ br exanpl &7 | act ose, corn

starch or derivatives eof, talc,cstearic acid or

its salts can be used as carrier material sIEf or

tabl ets, coated tablets, dragees and hard gel ati ne

capsul es. btable carrier materihals for soft gel atine
10 ¢ ‘B?Eh“g‘: aﬁ??, B?\éertggilgrrlrlgfaeqcesv%\éeeri%lbg)lvé oil's, waxes, fats
asxd sem -solid and |iquid polyols (depending on the
nature of the active ingredient no carriers are,
however, required in the case of soft gelatine
capsules). Suitable carrier materials for the
production of solutions and syrups are, for exanple,
wat er, polyols, sucrose, invert sugar and the |ike.

M I . I r g, o D 1 " o




on the disease to be controlled, the age and the
i ndi vi dual condition of the patient and the node of

waawhmiwsr ati on, and will, of course, be fitterCT/PPI0hE008144
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i ndi vidual requirenents in each particular case. For
adult patients a daily dosage of about 0.5 ng to about
1000 ng, especially about 1 ng to about 500 ng, cones
into consideration for the treatnent of disorders
associated with an activated i nmune system for adult
pat i edatting Depepdindgpfdorntdle dosage it nay be conveni ent
to adm nister the daily dosage in several dosage
units. The pharnaceutical cenpositions conveniently
contain about 0.5 to 500 nt}, preferably 1 to 250 ny,
of a conpound of Fornul a The above-nenti oned
phar maceuti cal conpositio ~useful for the
prevention and treatneRf ases or di sorders

e _sysi@m Such
di seases or disorders are sel ectlled } the group
consisting of rejecti 0 organs, tissue
or cells; graft- vers# ost di seases ought about by
transplantatlon “aut o ne syndrones fncl udi ng
rheumatoid arthritis; ‘'system c | upus erythgpat osus;
ant i phosphol i pid syndrone; Hashinoto's thyroiditis;
| ynphocytic thyr0|d|t|s nmul ti pl e sclerosis;
wihea ersrpaungrofieranula ype | di abetes: uveitis:
episcleritis; scleritis; Kawasaki's disease,
uveo-retinitis; posterior YEZBIGOBO uveitis associated
with Behcet's di sease; uveoneningitis syndrone;
allerg % thalﬁnyelltls chronic all ograft
G%%GBW@BB? grto i nf ecti ous aut oi munedi seases
i ncl udi ng rheunatlc fever and post-infectious
gl omerul onephritis; inflapatory and
hyperproliferative skin dijseases; psoriasis; psoriatic
arthritis; atopic dermattiy; nyopathy; nyositis;
osteonyelitis; contact,dérpmtitis; eczematous

S

dermatitis; seborrhoefic rmati tNg; |ichen planus;
penphi gus; bul | ous penphigeidi~epic ' is bullosa;
urticaria; angi oedens; vdscylitds; jt hema; cut aneous

eosi nophi I ia; acne; fscier ®der ma; al opeci a areat a;

ker at oconj uncti vi t i, conj undif,vitis;

keratitis; herpetic Keratitis; dystrophia epithelialis
cor neae; corneal | gyrKoma, ocular penphlgu%, Nboren S
ulcer; ulcerative keratitis; scleritis; éb

opht hal nopat hy; ngt-Koyanagi-Fbrada syndrone,

Sl 6ind0Shd R? polel thasighifierrgeegivenraboee,si bl e obstructive
ai rway di sease; bronchial asthma; allergic asthng;
iMtrinsic asthma; extrinsic asthma; dust asthma
chronic or inveterate asthma; |ate asthma and airway
hy perrei@sigansmpenad sf foomatichi ol i tis; bronchitis;
endonetriosis; orchitis; gastric ulcers; ischemc
bowel diseases; inflanmmtory bowel diseases;
necrotizing enterocolitis;] intestinal |esions

associated with thermal b s; coeliac disease;
proctitis; eosinophilic roenteritis mast ocyt osi s;
Crohn's di sease; ul cer&fi e cpl i\tis; vascular damage
caused by ischem c di seaseg -ld <ar

at her oscl erosi s; fatty hgart ; A tis; cardiac
infarction; aortiti g ™Sy ; Texia due to vira
di sease; vascul ar tkgonbosis; mgraigge; rhinitis;
eczema; interstitigl mephritis; I[gA-1fAduced

nephr opat hy; Goodpasture's syndrone; hennﬂ?iic-urenic
syndrone; diabetic nephropathy; gl omerul oscl erosis;

gl onerul onephritis; tubulointerstitial nephritis;
interstitial cystitis; multiple nyositis;

Qui l I ai n-Barre syndrome; Meniere's di sease;
polyneurrtrs nultrple neurltls nyelltls

o I N T T I L




wEabothoft i tiS; sepsis; pancreatitis; peri pheredT/BP20e3/§08144
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scarring; corneal alkali burn; dermatitis erythema
bal | ous dermatitis; cenent dermatitis; gingivitis;

di sease; carcinogenesis; solid_cancer tunors;

nmet astasi s of carci nong; hypobé?bpathy; aut oi nmune
hepatitis; ari ry biliary cirrhosis; sclerosing

& I%ﬂﬂﬁ&qq§,°§ggﬁ?%ﬁ liver resection; acute |iver
necrosis; cirrhosis; alcoholic cirrhosis; hepatic
failure; fulmnant hepatic CHISMWCE; | ate-onset hepatic
failure; "acute-on-chronic" liver failure. Preferred
di.seases o ﬂgisorders to be treated or prevented with
{72 “UIRY OBPURor mula (1) are selected from the
group consisting of rejection of transplanted organs
such as kidney, liver, hear®, |ung, pancreas, cornea,
and skin; graft-versushost jdi seases brought about by
stemcell transplantati onj t oi mmune syndrones

i ncluding rheumatoi d arthsit¥s, nultiple sclerosis,

i nfl ammat ory bowel di s&ases| suth Crohe's di sease
and ul cerative colitis, pgORNasi 'af%c
arthritis, thyroiditi 0's

thyroiditis, uveo-retinifiN atopic seases such as
rhinitis, conjunctjviwi dermatitis;CRst hma; type

di abet es; post-infeslious autoimmune di seases

i ncl udi ng rheumati@’ fever and post-infectioys

gl omerul onephritis; solid cancers and tunor
metastasis. Particularly preferred di seases or
ditsweidd’ snd & hevetthesigrificancesgiesrcaosel with t he
qgnpounds of Forrmula (I) are selected fromthe group
consi sting of rejection of transplanted organs

sel ected fromkidney, liver, heart and |ung;

g)af tresatingasompoundics@ageda br ought about by stem cel
transpl antati on; autoi nmune syndronmes sel ected from
rheumatoid arthritis, nulh?ple sclerosis, psoriasis,
psoriatic arthritis, Crohn' s disease, and Hashi noto's
thyroiditis; and atopic d titis. The present
invention also relates, ti nmet hod for the prevention
or treatment of a disBaseYor (i sorder neptioned herein

8

conpri sing admi ni stering tQ_a CFs
pharmaceutically active B f npound of
Formula (1). Furthernmoixé,"NConpounds the Forrmula (1)

are also useful, in\gopbination wthcmgne or severa

I munonodul ati ng agents, for the preventiqg or
treatnment of the di seases and di sorders nentioned
herein. According to a preferred enbodi nent of the

i witbntcoopousdptifoagekt i s sel ected fromthe group
consi sting of imunosuppressants, steroids such as
especial ly corticosteroids, d¥pA®),9, cytotoxic drugs,
adhesi on nol ecul e inhibitors, cytokines, cytokine

i nhibitors, cytokine receptor antagonists and

r tcbeINPRIFd i?%&@ﬁe receptors. In particular,
conmpounds of the Formula (1) are useful in conbination
with one or several agents selected fromthe group
conprising or consisting of cyclosporin, nonocl ona
anti bodi es such as daclizumab and basili xi mab,
everol i nus, tacrolinms (FK506), sirolinus,
azat hi oprine, |eflunom de, 15-deoxyspergualin,
nmycophenol ate nofetil, methothrexate, and

5-am nosalicylic acid. Still a further object of the
present invention is a process to prepare a

phar maceuti cal conposition conprising a conpound of
the Formula (1) by m xing one or nore active
ingredients with inert excipients in a nmanner known
perse. The present invention also relates to the use
of a conpound of Formula (1) for the preparation of a
pharmaceuti cal conposition, optionally for use in

Y L - T T o N o Y T



prepared by reacting a conpound of Structure 1 with a
conpound of Structure 2 in the presence of an
W@ewbMensng agent such as EDC, DCC, HOBt, BOP, P@yBEI8)5/008144
BOP-Cl, etc. in a solvent such as THF, dioxane, DMF,
DCM acetonitrile, etc. Depe'n]dli'ng on the nature of
the functionalities present in the residues Rl to R3,
these functionalities my Reqw re tenporary
protection. Appropriate p ecting groups are known to
a person skilled in the nd i nclude e.g. a benzyl
or a trialkylsilyl grog prlot ct an al cohol, a
ketal to protect a diol, eflc..yTheSe ro¢;ect|ng gr oups
may be enpl oyed accordi ngf t Oy’ st nda et Hodol ogy
(e.g. T. W Geene, P WI0s, Regtective G oups
in Organlc Synt hesis{ 3rjd Edition, W/ ey New YorKk,
1991 ; P. J. Koci%lﬂ' Protecting GrgEIps Thi ene
Stuttgart, 1994) ternatively, the desired residues
RL to R3 may al so b& introduced in |ater stlgps that
follow the reaction of a conpound of Structure 1 with
a.suitaple cu of. a conmpoun of Structure 2. The
&’Qﬁ‘i‘fﬁhﬁ ﬁ?f' ﬁl?tstgfleﬁcﬁn%\ersgvg?? 2> commerci al Iy
avai l abl e or are prepared according to procedures
known to a person skilled in the art. In case A

presen - £ qe compounds of Fornula (1)

y Beé’C ?‘Ue?)‘é%%owz?g%mtm%g a compound of Structure 3
with a conmpound of Structure 4 under Gignard
conditions, preferably atrtenperatures below rt. The
Grignard reagent of Struckure 4 is prepared according
to standard net hodol ogy above, the functional
groups present in the,b ues R1 to R3 may require

r

tenporary protection ; roduced in
addi tional steps that f 3 el reaction.
The Weinreb am de cg ofgStr re 3 are
prepared by treati coMpound of Btructure 1 with

N, O di net hyl hydr ox$ i ne hydrochl o€fFde i ﬂ(t he

> presence of coupling reagents such as EDC,~DCC, etc.
(M Mentzel, H M R Hoffmann, I\I-I\/Iethoxy N- et hyl
@S cémpbﬁﬁ&acam&%sl)eﬂz&cmaern organi ¢ synt hesi s,
Jour nal fuer Prakti sche Chem e/ Chem ker-Zei tung 339

997 % 4; J. Singh, N Satyamurthi, | . S.
aﬁ% pogpgd 0 gﬁ% BBy synthetic utility of Weinreb' s

am de, Journal fuer Praktische Chem e (Wi nheim
CGermany) 342 (2000) 340- 34%; V. K Khlestkin, D G
Mazhuki n, Recent advances jn the application of N
Qi al kyl hydr oxyl am nes i gani ¢ chem stry, Current
Organic Chemstry 7 (2 067-993). Structure 4 In
case A represents -CH= , thd cO ounds of Formul a
(1) may be prepared by rea
Structure 5 with a conpo
of Formula (1) whergin
be prepared by re&j.ng a conpound oSFEor mJI a (1)
wherein A representsO-CH=CH w th hydrogenpj
t hepresence of a catal yst such as Pd/C, Pt/IC Pt O2,
etc. in a solvent such as ethanol, nethanol, THF,
etc.. Structure 6 Structure 5 The conpounds of
Structure 5 may be prepared by treating a conpound of

10 Structure 1 with MeLi in a solvent such as THF,
di oxane, and diethyl ether at tenperatures belowrt.
The conpounds of Structure 1 nay be prepared by
reacting a conmpound of Structure 7 with an aqueous
base such as agq. NaCOH, aq. LiOH, ag. KOH, etc. or an
acid such as aq. HCl, TFA, etc. in a solvent such as
wat er, ethanol, nethanol, THF, etc. or m xtures
thereof. Structure 7 The conmpounds of Structure 7 nay
be prepared by treating a conmpound of Structure 8 with
a non aqueous base such as Na(]ve NaOEt, KO tert.-Bu

b}
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wEh@a130E®i pzi g) 330 (1988),

Tetrahedron Lett. 5 1 (1969), 4451-4452; S. Lochynski;
B. Jarosz, M Wal kowi cz, K. Piatkowski, J. Prakt.

Kuczynsky, C. Wl kowi cz, Rocznjki Chem i Ann. Soc.
Chi m Pol onorum 41 ( 1967) 927-937; H Kuczynski, M

| ko Wl kowi ¢ . Z. .Siemon,

&geffm féngrhave Ié&?r?lgnstfféméﬁ Vﬁﬁlm‘r’-%ﬁec)nor um 38 (1964),

3p25- 1633, A V. Pol, V. G Naik, H R Sonawane, I nd.

J. Chem Sect. B, 19 (1980) 603-604; S. A. Popov, A
|sov . Yu. Bagryanskaya and

)TQ Qﬁ%’f}?@\‘?g af8?’P8H‘éélP%§“R§ym’retry 5 (1994),

479- 489 S. A Popov, A . V. Tkachev; Synthetic

Commun. 31 (2001), 233-243%?2 and is exen‘pl ified

bel ow. The conpounds of Forfgula (11) nmay be prepared by

starting fromthe pure ( 5R) - st er eoi sorrer of

Structure 9 ((1S,5R)-i

2-[1-chl oro-ethylidene]- blc% yclo[3.1
@ prepared

) - 3-carene

. 0] hexan- 3- one, Structur

starti ng from comercjall

according to the prgcetreN given inJthe literature
(e.g. S. A PopovO= u. Denisov, YGF, V. Gatilov, |
Yu. Bagryanskaya anobA V. Tkachev Tetrahgdron
Asymmetry 5 (1994), 479-489; S. A Popov, A V.
Tkachev; S nt hetic Commun. 31 (2001), 233-243).

$o nwompoend of fok@ultonpounds of the Fornula (111) may be
obt ai ned by resolving the racemc mxture of a

- conmpound of Formula (I) org0ne of its precursors (e.g.
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Structure 9) into its purejfenantioners by a method
known per se to a person N led in the art,
preferably by chronatogr or crystallisation.
Conpounds of the FormRa (T) whe e' n A represents
-CH2-O or -CH2-NH may b 8pg cacting a

d of Structure

12 in the presence #Se such as K2CGCB,
Na2CC3, K-tert.bu

, NaOH, NaH, t;FlethyI am ne,
DI PEA, etc. in a sol;

: : Weént such as acet one, , THF,
di oxane, etc. or mxtures thereof. The con‘@){ﬁnds of
Structure 11 can be prepared by reacting a conpound of
Sblﬂéfsl}htnlena Rg/bh\?k the hgmﬁm&d gigerﬂ@ené asdch as
phenyl tri net ni_unbr,o -
Hgggsg,qe%l GOREST g mwflroghrb% 18{0 ?haéﬂmgﬁeqtlc%l bya Cﬁept%ble acid
didhedrd s, etc. in a solvent such as DCM chl oroform
THF, diethyl ether, methanol, ethanol, etc., and

xtures t her eof . The nds wherein

%’ gﬁx’é‘ﬁaggeen(toén%%nélf ﬂﬁ%f‘g?% 87 pr?é r%’cg&u%lri%%%r ed from
alnCihepehdhtts cie fGllowing ublﬁe‘ham&ﬁmb% usepr esent s
hydrogen by reacting the latter conpound with an

s of a strong base C - [.y.tert- BuLi,
L]é&ﬁ:;tc in a sol vent sm %@%ﬁ?ﬁgﬁ{dﬁyl et her, etc.
foFAowed by the appropri atifluirkadetit Bad agent (e. g.

iodide). A corrpo f wherein RS
lég/}/ﬂesents hydr ogen may beep% }yggarec?%rom a compound of
SKHMDSre 9 wherein R@otaeqmreélemrsethyldrsdgle‘ffﬁ i n anal ogy

literature laggglt oIIovm ng
eggﬁgﬁes illustrat Qé%%gq?rﬁ%\eéﬁ}}ﬁlsgz &ggg ot at al |
| THiFt the scope thereof. Atdtrahgdsediratiures are stated
i Conpounds are chay A8,y A+ NVR (300 MHz)
o& -NVR (75 MHz) (Va?’l gng&%% B aem cal shifts
adgpfgi ven in ppm reldt- bm@ilphﬁrw}b’élosnhlv@mrr@fﬁ@ﬁ
tiplicities: s = singl Let, = triplet;
lr pent upl et hex = hexe??orﬁlepr%quﬁﬁ'gpt et, m =
mJItl plet, br = broad, coupling constants are given in
Hz); by LC- VB (Fi nni gan Navigator with HP 1100 Bi nary
Punp and DAD, colum: 4.6x50 mm Zorbax SB-AQ 5 m
120A gr adi ent 5 95%aceton|tr|Ie in vvater 1 mn,

a1 ~ N AN 4 oy N1 . A = I Y L Y

284-288; M WAl KoORE€TEP20bb/008144



hexaf | uor ophosphat e BOP-Cl

bi s- (2- oxo- 3- oxazol i di nyl) - phosphi nic acid chl oride
wdBBhehmesne serum al bumi n Bu butyl CC col umtmm  PCT/EP2005/008144

chr omat ogr aphy DBU 1, 8-di azabi ¢cycl o[ 5. 4. 0] undec- 7- ene

DCC di cycl ohexyl carbodiim de” di chl or onet hane

DI PEA di i sopropyl et hyl am ne DMF di net hyl f or mam de DVSO

di met hyl sul f oxi de EA ethyl acetate EDC

N- ( 3- di net hyl am nopr opy! Schdine €t hyl - car bodi i m de Et

ethyl h hour(s) HOBt 1-hydroxybenzotriazole HPLC high

performance |iquid chromatogr aphy LCG-Ms liquid

chr dmatogr aphy nanm$s spe trq) LDA l'ithium |
dlm deMFI\/E met h uté‘s NPLC ulln
pr reol ¥qui @ ghfQitat o r p p r tive
BenZbt ri azol - 1- Y1 - oxy-97 i1 & pyrol i di nggb %i‘%ﬁ(ﬁ’hl U hexa
fl wemephosphat TBTU 2- (1 H-benzotriazol e- 1-yl Jmeknediate 2

, 2,3, 3-tetranet hyj uroni um tetrafl uoroborat e’ TBME

tert utyl met h ther TFA trifluoroace acid THF
tetra rofur'ﬁl

1P P Ngosi ne 1-ph

R i :

room rature sat, ur at ed S
%pha?i%wm&ntlnel(l . daRr
hyl 'l

dap&c&!‘c)pra:h;(dzr)o- ' Qpaf 3
4- oer BOYeydoy ¢ aci d et hyl esfler kafpl e of a conpe
of 8SEructure 7) a) NaH (7.0 g, Y60% di spersion in ¢
mneral oil, 175 nmmol) is washgdfwith pentane (100 ni)
before it |S‘"§U"§f3%9ﬂéi°eﬁ in THE g400 m ). ‘ppgediates SASE
suspension is cool ed to 00C™AKd™S sol ution of ethyl
2- mer capt oacet at e (12.62 g, 105 mmol) in THF (50 nli)
whegaiil Bohaotbe meapiog apdesofib@rboven. The tenperature of
WEHAAGH Gftalen, W il hRg qteétsA%B 3P pdBRRAGORMRA! On
i altlon ecoo s re nd stirring
5 isteooedistaded f or 30 mn. Asol ution of (1S,

3%)a s%ﬁl(tfo é@ r E(g—ll 18&%—%#1@%”2%9} 6caﬁ)a(r§c ac’:&d tert—Butyl es"gf:r in DMF is

exan
Yddedbdusmhydfx{iﬁ atwbo@aflp PGVThe preparatiBagf (Grakless 4-iadet pyridin-3-

ﬁ»}; !&%&@%ﬂﬁkmﬁﬁy &Q&i[a?@eéﬁ%@}tég Yn gs(zéﬁ%bzzééo AL) The

3dac(if0 lixtureB 3euUa) to(2 o rgom?temmmre i Afterrpoysh, rﬁzg mixture is
and the resulting m xture

10 |C§01§?g§%egl ﬁ‘cﬁ?&gﬁﬁee@ﬁ&%a The m xture is filtered,

Lhﬁ_mﬁj_mgéte is concentrated to about 100 ni, dil ut ed

it .
Y0l 0l PR
elidpooatettint & ed irgfhiogogendeci t f
{deel 4. &R)- 6, 6- di net hyl - 3- oxo- bi cycl g{g 2

hf et hyl sul fanyl }- acetic acid ethyl ester
15 (A1®1)ng:)ofé@- obe-dvind@ipyridines-vB: methyl-aming 2 rahfpropnyboronic

268, A M- GECk i o ol e g 001
(ddmethoxyetlEarg itheatettat pbousi80i°Cdoe?) mirg. 58 (d, J = 15.8
Hﬁterlill fglsgr isomer), 3.54 (d, J = 15.8 Hz, 1H m nor

7 (dd, J =6.4, 19.4 Hz, 1 H mnor
|B@neueymec2at6 OB(lsj@btameé aqeopding o the procedwrerdgpasiberd gberearfpr the

20 el GRG0 S%OEH?&)O plfenB-t i35 Rl SR g 4-

rflaiony- 2rrs©thﬁh=phem4bmm¢ aqid inseadl of %Chlosothnylbommc @Fld—lz
|somsr) 200(d J =7.0 HZz, 1 H mgjor

an{énwe e d o5 (d, J = 7.6 Hz, 1H ninor isoner), 1.30

(Ehe igteemadigre Hids olgp-;nnﬁfi@gorqhgg) m;trh)e pracedgre(descriped i WO Hg279134

%_m nor




isoner), 1.18 (s, 3H major isoner), 1.15 (s, 3H mnor
isoner), 0.89 (s, 3H mnor isoner), 0.85 (s, 3H ngjor

wo swrer3pso b) A solution of Na (1.70 g, 74.8 meA/EP2005/008144
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abs. ethanol (75 m _) is heateg to 600C before it is
treated with a solution of crudé”

1 [ (1S, 5R).- 6, 6-di net hyl - 3- oxobi cycl o[ 3.1
Mw i dene] - et hyl sul fanyl }-acetic acid et hyl
q%taeyoh(tﬂg& [8-dhlorb8t- @ Blglbio)-phédmgbiqs]ndm -Bahpme(i308mimhe ( ()Ilntefjmedlate
m xt i s.st at cool e
) mtraha?lf@wéa iyl r@wwea% "C‘P\\é\t&(%"s%“trﬁn‘; ol
BX(Fraf B A syl fabhi BOM ted B dtofdh. Whe Jeactidremiantriingitred at room

extracts e drjed_over Na2 daand e
ggpggﬁfurf: rpgmegﬁewq?ge%g)%%l S SSFI g 1ﬂuoro ehhyl phenyl)-2-
(H&Ry158Bpiohyl ckﬂomc?e-(ﬁﬁtbﬂﬁédhté 4)115 afléedi Tﬁatﬁtn‘ah;uﬂxtore is allowed to
3-thia-cycl op ropgj a - Gar oxy ¢ ra%l hyI
é/gqrg}tO(r 991‘[1526161})613 I'g agg ré%F % I‘P018f er§9g}o puLII' ?fL
UMte2®@diafsB LC-MS: tR = 1.1 1 min, [Ml]+ = 251 14

J'Hie-nl\l/égr(ngagg%% JIE) oglagieéesﬁdiféotg t}%p(%@é_e%l rezc?F)sCrib%gggO\(eder the
?ﬂkpargtlég of(B(3,8H)s- triflu8foreth@4pHerryl) 2H) 6-cliloBat-4( (2 chlora-phenyl)-
Rymirdin- 3[}%?% mﬁgkyﬁiﬁégﬁlty{a;)ude 1ntermg§1ate3§7‘2) us&lgatg chloro-4-(4-fluoro-2-

%&h&pﬁm@ﬁwoks;@rd& BWl]an@;&grllﬁﬁﬁm@(aﬂnahpedmtalwmmstead of [6-chloro-4-(2-

4- car boxyljc a und Structure
PR BRI YBr B (YR SR G R ot hy
, 1a, 5, ba-t et rahydro- 3-t hi acycl opr opa]

a]pentalene 4-carboxylic acgid ethyl ester (10.3 g, 4
1.2 n@ol) in ethanol (200 %Ch%l‘%sol ution of , 2N aq.
Li OH](300 nl ) is added. The resulting mixt(re is
imrey at 700C f or 1)Irsby, Fra@Bl,Pl(optonaht and
50 m ). The c&qurmetoilamocmnl S extras{ed three

Ve & F

t I mesi wit hMOCM (3 ettt is aci dified [t o\pH 3 "\ F
ngc?ld a%?:m r'azlén@rd sol ut

ex h_DCM (2x250 m ), T 2

extracts ar er-gombi ned0r dried over Na2804,
evapor at ed tod eave (1mSp3aRpa) 13%is; 2-trinmethyl -1 F
1a ?ter edlates ?Bh dro 3- (Qh-l VI@ ﬂ A

a] pent al ene-4-car boxyl@ aéfg; til { Fﬁ) as a yell ow
Wy~

solid. LCI\/B tR=0 -22300 1H NWR
(CDCI3):d30429§)rmct 3 = 19.3 Hz,
1H), 2.39 (s, 3H, 1. 9&G|310rBBrZC¢4mI CEH) 1 13 (s, 3H),
0.73 (s, 3H). (las,5aR) -1 ,1

,2-Trinmethyl -1, 1a, 5, 5a-tetrahydro- 3-t hi a- cycl opropal a]
p@&h@éoeaas oﬁfoﬁrﬂﬁquyhéyd)eqﬁéphrérbﬁs‘foﬂ(ywnet hyl - am de

(Exanple of a co Structur .
NACHTHE 97 FEPOR g Ryt BeHr g P alsp il af1 Frglpol or 2
m’(‘@én)z 1@ e{haﬂaﬁ)raaﬂ?)lnﬁethdxy& pfop’mbhydztyljnmethylammomum bromide,

CQ}S&B&WQ E {?Saglp( s ﬂ.&gl & %%P? Q&hg{%%?% BS%Q%YQWO eeze-thaw

aAGRUANThE tabridrlMinthe is Beatedaatded angbh ht about 90 °C for up to 3 days.
di i sopropyl et hyl ami ne (209 ng, 1.62 nmol). To the
resulting clear solution EDC HCl (31 1 ng, 1.62 mmmol)
Is added and the m xture is stirred at rt forl8 h
before it is diluted with DCM (50 m .) and washed with
1 Nag. HO (2x50 mM) and 1 N aq. NaCH (50 nmL). The
organic layer is dried over Na2SO4 and evaporated. The
crude product is purified by prep. HPLC (Phenonenex
AQUA 30x75 mm gradi ent of 20-95% acetonitrile in

wat er containing 0.5 %formc acid) to furnish (
laS,5aR)-1 , 1, 2-trinethyl -

, 1a, 5, 5a-t et rahydr o- 3-t hi acycl opr opa]

a] pent al ene- 4-car boxyl i c acid net hoxy-net hyl - am de
(200 ng) as a pale yellowsolid. LCGMs: tR = 1.02 mn,
[ Mt1] + = 266.04. 1H NWR (CDCI3) : d 3.75 (s, 3H), 3.29
(s 3H), 312301(m 1H) 293(d J =19.0 Hz, 1H),

b
~ S A ~NrN oA A A~ 7 ~1 N P ——



a] pen-tal en-4-yl)-ethanone ( 1.0 g, 4.5 mmol) in THF
(50 nmL) phenyltrinmethyl anmoni um brom de di brom de

W@ 2000011950 5.4 mmol ) is added at 0C. The m Xt UPET/EB2005/008144
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stirred at rt for 3 h, filtereg,5 and the sol vent of
the filtrate is evaporated. The“cCrude product is

purified by prep. HPLC (QQ 1R D 120 ODS-4- HE, 30x75
mm ;L:O mm 20%to 95% ac roni r|Ie i n wagzer containing

M5: R=1.07 mn, [M1] 299.1 1, 1H
d420410(m 2H) 3R
86 (d, 8 Hz,
2H) , % K]C% 373 |(s 3
1- Chl oroqzahhyccE) yllde eING, 6°di
bi cycl 0[3 1F Ffexan- 3- one (Exanple of a conpou
Structure 9) Fac a) To a suspension of (+)-3-carene B
(82 gle,medgteQSArgQI) and CaC3 (80 g, 0.8 nmol) in water

300 nL (600 m_ dded
F\@%?‘B‘h‘ﬁ'@?’g?% ?%%n‘?‘ﬂbel@repﬁf)eéa Tl)’W(;)The mxture is

A Wik @ftmfet*mfe&lﬁteliAhSB QLﬂn'éicﬁ oMltdholah @ potadsai cabbnate is heated
and extracted with et\%a er (500 nmL). The organic
éaad.eaertgonétWééquﬁ ter (3x1000 nL) and 5% aq.
Na2S208 (2x500 nlL), and dried over Na SO4. The sol vent
is renoved under reduced pressure and the crude
product is purified b¥&Fum chronat ography on silica
gel eluting wwth hexane/EA 4:1 to yield
(1S, 3R 4R, 6R) - 4- brono-3,7, 7-trimet hyl - bi cycl o[ 4. 1
. 0] hept an- 3- ol 33 g) as a beige solid. 1H
NI\/R(CDCIB) DA ALS (dd, ) = 7.6, 10.6 Hz, 1H),
=10.0, 14.7 Hz, 1H),

1421 .38 (m 1} 8H), 1.02 (s, 3H), 0.98
(s, 3H), 0.908F (n? 1M O72066(m 1H. b) To a
sol ution of
(1S, 3R 4R, 6R) - 4- br ono- 3, 7,F7 t hnteRR&idny badai cycl o[ 4. 1
. 0] hept a®e3- 46l (58.0 g, 0.25 mol) in water (120 ml )
and ¢e oxane/( 1600 niL) is added Ag20 (15@:4 g , 0.675

J_The resulting suspension is stirred at rt for 18
eit is filtered over celite. Th Itrate is
exapgrated undeg reduced pressure. The-T

is di QY 3 et Iy k3bely Bvedin-36650 m ) NS
with we 1 ani c_exftirgct |
ORET D1 ar the PHefitci s re &Y i W vacuo t

furnlsh 1- ((F¥$;8S, 5R)r16, 6- di net hyl -wj€yclo[3.1 F
. 0] hex-3-yl)-&thanfne (36.6 g) as a fale yellow of .
1H NMVR (CDCI3: d 2.83-2.70 (m 1H), 2.14-2.03 (m 58)
1C3mP3uhéof fdrmruld OC Ghay bé plepdzed a%l'[’bllovds 16-1 .13 (m

%l_f% ’ef(%uggn %23 c%m}_%owi&ft-?%ﬁulg %lélgrtc :f(nge%ngle 3-bromopyridine in THF is
. i de@%-s3hitioh &isbpﬂ@@ﬁnég’xﬁzsiﬁngchlo@de?é THOF )t dbouD@l °C7 IDBe resultlng

TGS BER It G C ek &P g8 B a9y Prin gpom
I fenfpRfatdfe. Thoed euletiord of Anaaddredt IMTHE © adddd taqhe Naﬁhhsmn This

(1000 ni) sh solution is ra

DERF RSB TA 7 P OmRe =g Sk SEEPn T S ol idn of the

dﬁitﬁﬂde@\/a@é SA@B%daﬂﬁaldidG&qﬁﬁh‘)dﬁmsphmeDIﬁlﬂmhﬁth infiTH A cheaeaction

to.fur n| a (1S, 3S, 5R) - 6, 6-di et hyl bi cycl of

3XUE I ﬁat%g&r aé%‘ftglpq’( 37.8 g) as a pale yellowoil.

1EbNVR: pERGH 3he folldwingdér ot dteipé may beudedIoldbtain HomBo@! ¢f formula
(m 5H), 1.87-1 .78 (m 2H), 1.22-1 .15 (m 2H),

ollds (s, 3H), 0.83 (s, 3H). d) A solution of acetic

aTbd s6lhBoa3 Bf 5 ympotndofifeithyla 16] foy exanfide 2-(3 B}hiexeiBzqrbmethyl-

ester (37.85 g, 225 mmol) in ethanol (700 mL) is

treated with 2 Naq. LiOH (700 nmL). The m xture is

stirred at rt for 1 h, diluted with water (600 nL) and

extracted with EA (2x150 nlL). The conbi ned organic

extracts are dri ed over I\/gSO4 and evapor at ed to g| ve

S AN NS oS\ ~ o~ ) o ~ oA



(2.22 g, 30 mol ). The suspension is stirred for 5
mn at rt and a sol ution of
wa@ 14B6HRps®, 6- di met hyl - bi cycl o[ 3. 1 . 0] hexan- 3- OPET/EP2D05/008144
.24 g, 10 mmol ) in di oxane (51 ) is added. The
reactlon n1xture is stirred at ©5C over ni ght. The

g Srl B e PR o e R gy rne

%Eﬁﬂ?tzﬁmﬁ& ﬁr[ &ﬁhﬁ)r@h&h\i\ﬁe&h eddedi 3 ﬁﬂmerhendnc edd aveiom
SO and evaporated to give crude racemc (1R 2R
g%ﬁgﬁa W%t ylI - 6, 6- di et hyl bi cycl o[ 3.1 .0] hexan- 3-one
(2.45 g , contains dlo&§ zsas a dark yeI#OM/Iqu|d

1IH NVR (CDCI 3) : d 2.6% ., J = 7.3, 19 Hz, 1H),
2.34-2.20 (m 1H), 2.01 (s, 3H), 1.72 (
1H), 1.40-1 .20 (m 2H), 1.09 (s, SWF%O 1

%TBWSm xt ure of) dsbgaapee yel l ow liguid

st pheny| pircsphi ne (4. 53 g, 7

Al @hlorof2 It % ed|
Th® mixture is? ?ﬁ pF)aind t he i ning re§tite
is stirred with gentarfe The pentane i s decanted, % he'®

remai ni ng residugyis once more treated with pent ane.
The pentane fractions are conbi ned and concentrated to
> leave rac-(1S,5R)-2-[1-
i Riogo %ﬁelﬂhe(n@ulfdnhcd&ﬁﬂ-'(@rt@o yndibdeythyl Biloytd:@hidttyl)-pyridin-3-yl
0] hexan- 3- one % g) as a brownish oil. This
ﬁﬁFeFW&PeP§?G§@dS‘H(Fhe next step w thout further
Pty d Sdl@Rin GFTs- (tbleIVi lld%nﬂhgzl-ﬁlanﬂbﬁymétﬁﬁl) JPyrid(nL3-ol (the preparation
as, 5aR thy! -1 1
as @eSSTé @e‘?%ﬁ?ﬂld’? Gxaénﬁlﬁ ﬁ;étoc |a8é Itré(ﬁ.ngamme in dichloromethane is added

10 8 sBﬁﬂfo%lcﬁf @ﬂfﬂud&bhreﬁiahé‘ﬁ%ﬁﬁ)anﬁy&melih kiwhlcﬁf)methane at 0 °C.

1S, 5R di met h -b I 0
G i B Lo BE RGBSy SR STHEC DD RSy Go P EaTaReY)-

ViykiirKs- y'1 8dtér, blb@ﬂiﬂa{c@k&))ﬂlblar(ﬁ}%r@ potdséiufn BreRdty in NN dar k
brown sol ution |§ stirre rt _for O mn gg %dt ¢
o €r a ition O

etimgthyipupimifstediorsesa bY e ffﬁ%%ﬁ)t 7Y KA

SlitH1bid8 11-Bis dn?llﬂ)ﬁgspﬂﬁnd')ferrfo@énelpzﬂladf[hﬁ(lm dict}ﬂldh@meshane adduct
diluted with 10% aq and cted w

rc e
15 dhéf%ﬂloréfrwgpre lq-ﬁtérr%qr hpl&t 80y &r%YET night. ﬁggﬁga t%oloHu temperature s
ol &Red Wacraiiu&y@ﬁa M% ABSHit 2B 8N - (B S-Ev-apdiabedthyl-

st et bl g Gphsng 2By kPRl Py sl N
181%rg}nlﬁlﬁeﬁﬁ%e@AL5B LMRicKI&Rot1,02-99 min, [Mrl]+ =

. Hzls(dwnylgh%h?oﬁg?gmneé@q}ladéngé) 21&911050met7hage g&cgucj_ %bhe reaction
20 1lmBRark is Redtddt abblit 80RClf¥efdight) = 7.6 Hz, 3H), 1.10 (S

3H), 0.82 (S1 3H). b) To a solutlon of

rac- (1S, 5R) - 6, 6-di net hyl - 2- propi onyl - bi cycl o[ 3. 1

. 0] hexan-3-one (14.37 g, 80 nmol) in chloroform (145

m.) and CCl4 (53 nL), triphenyl phosphine (41 .8 g ,

160 mmol ) is added. The resulting solution is stirred

at 600C for 75 mn before a second portion of

tri phenyl phosphine (4.2 g, 16 mmol) is added. Stirring

is continued at 600C for 30 min. The solvent is

evaporated and the residue is suspended in pentane.

The pentane solution is decanted fromthe brown oily

resi due. The residue is once nore treated with

pent ane. The conbi nded pentane fractions are carefully

evaporated to | eave crude ( 1

R, 5S) - 2-[ 1- chl or o- propyl i dene] -

6, 6-di met hyl -bi cycl o[ 3.1 . 0] hexan-3-one ( 11.0 g) as a

yellow oil. ¢c) To a solution of ( 1

R, 5S) - 2-[ 1-chl or o- propyl i dene] - 6, 6- di net hyl bi cycl of

3.1 .0]hexan-3-one ( 1 1.0 g, 55.4 mol) in THF (40

m.) a solution of ethyl- 2-nercaptoacetate (9.6 nL,

87.2 mmol) in a freshly prepared solution of Na (3.9

g, 170 nnDI) |n ethanol (95 m) is added at 3Q0C. The

. - o, . N 1 o, NN\ N [T -



m.) MeLi (30 nL, 1.6 Msolution in diethyl ether) is
added at rt. The mxture is stirred at rt for 30 mn

wedoenesoanot her portion of MeLi (6 nmL) is addeRCT/EP2005/008144
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15

Stirring is continued at rt for_1 h. The m xture is
poured onto ice/water, the orgdhic |layer is separated,
washed with 1 N aq. NaOH and brine, dried over Na2SO4,
and filtered. The solvent i ¥%fpved in vacuo and the
crude product is purlfmed by CC on silica gel eluting
wi t h hexane: EA 9: ve rac-1-((1laS, 5aR)-2-ethyl -

, 1-di met hyl -

1, 1a, 5, 5a-t et rahydrwi«
)-ethanone (3.7 g) as
1.07 mn, [M1]+ = 23§.
(dd, J = 5.9, 18. 2.70 (n1 3H), 2.40
(s, 3H, 1.94-1 . —47F(t, J = 7.6 Hz, 3H),
1.12 (s, ;3H 1 0.71[(s, 3H). Exarple 1 To a sglution of
(1aS, 5aR -1 ,1 -trimethyl -

,1la, 5,5 ydr o- 3-t hi acycl opr opa]

||a cycl opr opa[ a] pent al en- 4-yl
I oil; LGM: tR =
fCDCIS) :d 2.98

a] pe -4 carbo&yllc aci d (Conpound @f ture .
1) (4.0 iy, 4. 038 mmod” Bl ooy, 0. 022 i
ethyl-dlfs pPRPPYY ani ne (8- mol )

(0. ~\“ s @ddegra squFion of 2- net zylCamni

(3 , 0.022 ramly in DMF (0.2 ml _).nJhe mxture i

&1 oped to stand at rtefor 1 h before itfis subjectedr

to purification by prep. HPLC (Water ¥berra Prep. IG
RpC18, 19x5 mm 5 mm particle size, gradient: 20 to
95% acetonitrile in water containing 0.5% sat.

#‘f%ghpé(rg!iptﬁb ﬂﬁ}rme-alfﬁtt% Qir‘éﬁénﬁllés(ﬁ%a& sthifludromethyl-phenyl)-N-
2-tri at et ra

3[4t(|4rfépqryc2y aﬁﬂrybap@z]ybeﬁtralﬁbﬁ'ef/% BipsistioprlsSeylkey-gnethyl-
n n h
R g T S g
wmtémzn(sgls@gws‘hR) 1 ,1,2-Trinethyl -
b@?’box Jn%tJf%}Mlé)ré ﬁ)pé)érrﬁﬂé:i @?B%E%a{rﬁﬂu@%}h@dh?lnﬁhéwl -[4-(4-

Ic acid I nmet hox enz am de

oﬂn%prﬁemeﬁg’lﬁhe@{%@irh}@é% ilBidg ’li’ér‘g’tné{]rtg .YHngﬁns‘in-
(%&ﬁﬁﬁ@ﬁ m’a}éﬂ)e p?e b feld 18 FdMbhws:]

tetr 3-thiac clopr

ah pelitian of2- (ﬂc‘ﬁ?‘ﬁféﬁﬁﬂr?@e% gﬁ%f{a fyrores2- methyl-ghenyl)-2'-

1 1 h r etic
AL R 8 et g

B@éﬁ"én‘ge is stipred Woomempff%@erﬁvﬁr mE]IW_’[* ition er POFUOn of
BARE&cdtid a iaed &url;x ?oﬂ; fB%ﬁrHé/t'el'[y:hnother 20 h may be necessary to
la, 5, 5a-tetrahydro-3-th |a cycl opropal a] pent al ene- 4-
cémmﬁoyllvﬁr@oadpeomp@flﬁaxy 2- net hoxy- benzyl ani de (13.3
ng) is obtained as a colourless |yophilisate starting
from(1laS,5aR)-1 ,1 ,2-trinethyl-
, 1a, 5, bat et rahydr o- 3-t hi a- cycl opr opa[ a] pent al ene- 4- car
boxylic acid (Conpound of Structure 1) (12.2 ng, 0.055
mmol ) and 4- et hoxy- 2- net hoxy- benzyl am ne hydrochl ori de
(12.0 ng, 0.055 mmol) followi ng the procedure given in
Exanple 1. LCMs: tR = 1.10 mn, [M1l]+ = 386.15.
Exanple 4 ( 1laS,5aR)-1 , 1, 2-Tri net hyl -
, 1a, 5, ba-t et rahydr o- 3-t hi a- cycl opr opa[ a] pent al ene- 4-
carboxylic acid 2-nethyl -benzylam de (4.5 ng) is
obtai ned as a colourless |yophilisate starting from
(1aS,5aR) -1 ,1 ,2-trinethyl-
, 1a, 5, ba-t et rahydro- 3-thi acycl opr opa]
a] pent al ene- 4- carboxylic acid (Conmpound of Structure
1) (4.0 ng, 0.018 mml) and 2-net hyl benzyl amne (2.7
ng, 0.022 mmol) follow ng the procedure given in
Exanple 1. LCMS: tR=1.09 mn, [M1l]+ = 326.07.
Exanple 5 a) To a suspension of LiAIH4 ( 1 .51 g, 39.8
nmmol) in diethyl ether (40 nL) a solution of
4- hydr oxy- 3, 5-di et hyl benzonitrile (4.89 g, 33.2 mvol)



(45 mg, 0.30 mmol) in DMV (0.5 m ) is added and the

m xture is allowed to stand at rt for 3 h. After the
wa@embnios of formc acid (0.2 nL) the m xture PGI/EP2005/008144

separated by HPLC to afford (1la$S, 5aR) -1 ,1

,2-trimethyl-1 ,1a, 5, 5a- tetrah§%ro 3- thlacyclopropa[

a]pentalene 4- carboxyllc ;

4- hydr @xy- 3, 5- di net hyl - beni??a de (100 ng)Fés a

colouriess oil. LGMS: tR=1.03 mn, [Ml
) To a solution of (1aS, 5aR) 1,

HNQQ/ nL), Nal £—*rny, O. 007 nnol) angg-N .
(S)-3-chl oro- propane"i 2-diol (1 15%W nmg, 0.1 nmmol)F "
The reaction mxture is heated to 90C0C and shaken for

8 h beforg it is cooled to rt. Formc acid (0.2 nL) is
added and [t heHgcenEtLNon m xture i s separated by prep

HPLC to gilvett3aSS5aR) -1 ,1 ,2-trimethyl -

, 1a, 5, 5a- tyet r ahydr o- 3-t hi acycl opr opa]

a] pent al ene- 4-car boxylic acid

4- ((S)-2, 3-dj hydr oxy- pr opoxy) - 3, 5-

di met hyl - b lam de (3.7 nmg) as a colourless

| yophilis LC-Ms: tR =0.94 mn, [M1]+ = 430.27.
Exanpl e B F2-trimethyl -1

, 1a, 5, ba-t Na- cycl opropal a] pent al ene- 4-
car boxyl i yd o

4- ((R) 42, d“hydrox¥- ropoxy) - 3, 5-di met hyl - benzyl am de

(3. i\m@)'s obt ai ned as a col oWrl ess | yophilisate
start?ng from (l1laS,daR)-1 , 1 ,2-trinethyl-
1, 1a, d, da-tetrahydro-3-thi a- cyclopropa[a]pentalene 4-c
arboxyllc acid 4- hydroxy- 3,5-di net hyl benzylanld
(Bsduiren ofr pREcipdsompERafef @rglulas%éomxaaw TRY-@.5-bis-

4 1 in 19 fluoro-2-methyl-
?tbllﬂgg&n&rtﬂﬁﬁ{h%n ) ZZngﬂrhgi fopichy] |1 mEBhy1- an (gm] y

'ow n oce |ven I'n Exanp ste

5 LithenB)-3t, 6& d:hxzxirgzrz i 134'] romp/qumelzl4segbgwllc Eseéﬁfﬂt éwgyl gterend
3&) (glﬂt)fo%@etﬁfacglr g_%u rrfletha]-le istirfed Tt B tenpetature for about 15 min.

trah 8 )
Chhe mpﬂfm}g%@}%@méh%éfgnwm oegmyle 1H és kpsified, gripactod apd dried.

@EL }o utl G o t’iﬁ's?c%n@ung o@%rm H @&dexample 2- 3 5-bis- trlﬂuoromethyl—
et I I sopropyl a L) 1
ﬂlml)) Nsi%ﬁﬂ@mhraethvlaﬂwnak) lrtm%%neildquhl b?eff"’o@ ée%ahydro-

10 ﬁ%ﬁ%&;@%aﬂf 14: IINJ Xm@o %%ﬁ@ﬂ@ﬁﬁﬁ%métﬁné@ ad@ed9

repared starti
4trigfhytamxipe 2ndrareHaghiie 2 ) ddldrideat PiCanal ogy to
&%g@?g%c?o%cﬁﬁﬁgqg y RSy bd gre@é&d iffHE&Br darrde (Nlt%&ﬁé dest6dt method for
rkin Trans. 1,
1th©Q’I@!L@yonaﬂfdo@&?hwdsd?flf@@@ﬁ@ Byvsng 3rstig thﬁiﬂde dnstegd of
ded. The reaction m xture
IS g%P&ﬂl ggg?éggp?%gkémﬁgbefore it i's separated by
15 prep. HPLC. This yields ( laS,5aR)-1 ,1,2-trinethyl-
,1a,5,5a-tetrahydro-3-thia-cyclopropa[a]pentalene-4-
carboxylic acid 4-hydroxy-2-nmet hoxy-benzyl am de (10d
nyg) as a colourless O |lyophilisate. LC-Ms: tR = 0.99
mn, [M1]+ = 358.13. b) (laS,daR)-1 ,1,2-Trinethyl-
, 1a, d, 5a-t et rahydr o- 3-t hi a- cycl opr opa[ a] pent al ene-
4-carboxylic acid
4-((S) -2, 3-di hydr oxy- propoxy) - 2- net hoxy- benzyl am de
(5.8 ng) is obtained as a col ourless |yophilisate
starting from (1laS,5aR)-1 ,1 ,2-trinmethyl- d
1, 1a, d, da-tetrahydro-3-thi a-cycl opropa[ a] pent al ene-4-c
ar boxylic acid 4-hydroxy-2- nethoxy-benzylam de (10.0
ng, 0.028 mmol) and (S)-3-chl oro-propane-1 , 2-di ol
(12.4 g, 0.1 1 nmol) followi ng the procedure given in
Exanpl e d, step c . LC—I\/S: tR = O 92 mn [I\/H]+ =

P B ¥ e NN L A1 N



0.55 nmmol) and ethyl-diisopropylamne (282 m _, 1.65
mol) in DVF (15 m) is allowed to stand at rt for 20

WOores/010sol uti on of 4-am nonet hyl - 2- net hyl - phePIl/EP2005/008144
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hydrochl oride (96 ng, 0.55 mml) and

et hyl - di i sopropyl am ne (94 mi~1°0.55 mmwl) in DVF ( 1
.5 mM _) is added and the ntéture is allowed to stand

at rt for 3 h. Adter t heégddi'ti on of forgic acid (0.2

-3-thia-c cIopro.: 2 penta eneF4-

dr8Q§A§z§Ethyl S ng)
LenS: tR = 0.99 D )

da -1 A-Tri et hyl

4-carboxylic acid

4- ((S) -2, 3-di hydr oxy- propoxy) - 3- net hyl - benzyl ani de ( 1
.9 ng) is obtained as a coIourIessPI Bk i slat e

startlng from (1laS,5aR) -1 ,1 ,2-tri %'&I- 1

1, 1a, 5, ba-tetrahydro- 3- t hi a- cyclopropa[a]pentalene-4-c
arboxylic acid 4-hydroxy-3- nethyl-benzylam de (7.8

ng, 0.023 mmol) and (S)-3-chl oro-propa
(10.2 ng, 0.092 mmol ) follow ng the pr dure given in
Exanple 5, step ¢ . LCMS: tR = 0.93, [I\/Hr1]+:
416. 25. Exanple 10 ( 1aS, 5aR) 1,1, XTr mel
, 1la, 5, ba-tetrahydro-3-thi a- cyclopropa[
carboxylic acid
4- ((R) - 2, 3-di hydr oxy- pr opoxy) - 3- | - benzyl am
(2.4 ng) is obtained as a col ourl éss | yophi li sate
starting from (1laS,5aR)-1,1 , 2-trinethyl -
1, 1a, 5, ba-t et rahydr o- 3- th|a cyclopropa[a]pentalene 4-¢c
ak bompbiied afforndla ik dy aixyingd imatatugy yo Berprytedni cides¢ribed above for

nf%j: pgﬁp@l:ﬁtlgn%% éagx%‘n%iﬁu(ﬁbalehﬁlp F%%{t}%)n gl %& %\é(go -2- rr1ethyl -phenyl)-

fekiﬂwﬂ@@ymb@yppmwwxdm -Beyh] Nnm?ha}’fpb‘eutﬁmrmﬂe pexemple 7) using
S%)|(%\J/E dt]JlW%tB? 2% ggopya%rhztlyw& ]41-575 tefid 11'16?1811 F)a(amu))?ab%}&gnéatnstead of
da(lﬁyeirbghyahﬂ)p?&ehﬁbmm azjpt. opa[

t.al boxyl i .
?—']ég%rs](( ?t?grrl] £a alé?r[ggoﬁ)%ﬁ gr?é (POrfrhu}a ﬁ%lf&gegg . giseo% ?@lb)s
(tZﬁlZloP@meth}d@}SidﬂﬂyDlN (6443 BM?h)(dkS Qﬂi‘l tl')lop)gaa-ltll-}d)méc{lltfbloro -2-methyl-

stand . .at rt S0l ut.i,on )
4Phemvhe M@W—E -Y; %hlingilhgl taﬁan'hldcg 1rnocgl 8rrolnaeth?rﬁeds added 3
Octibrofpetblepzdnsi@htyiG. Wfﬂesai}imﬂﬁ)li témrmtl@g mixture i§ dggted with a

%%%%‘Uoftsgy&nghgdrg{lm? -e)x racste dnﬂc? 81&?1? gr&)?) e gg 8%1‘?% ?f formula

formc acid (0.2 m _), the ntxture IS separated by

LG to affor S5aR) - I ;
Hglér STEIOTE, &spglﬁ\%aro this's %o%n)% dr 6%%1‘16 65;1 1%13 trelﬂtéorz?methyl
ng QRNYNL[6-@aL diofo-nyh, @xetra% G- p>r6ochmmm a)de ({-fludrb-2-methyl-

err_ayi) gy;;d?rq %&lbﬁgg@;ﬂyi—lsohugraﬁl}dgéﬁql& |drc1p cr)]ti perch[lorlc e]ad in ethyl

&@eta'i ﬁ%e%%@éd%}ytﬁfe‘éfﬁeeiehthﬁw“cyélk@R‘ft@ﬁﬁ{cﬁﬂlcﬂﬁﬁﬁpﬂﬁtﬁﬁﬁn(lV)omde under

45carb oxyFic acid

4a1(gps)thezre3ctmnhyaqnemy& it an aRosplerpefBxiragangt reom
ﬁggu¢§@pg&§h@qg as a colourless Iyophilisate

star ng from(laS,5aR)-1 , 1 ,2-trinethyl-

1, 13, 5, 5a- tetrahydro 3- th|a-cyclopropa[a]pentalene-4-c

arboxylic aci d 4- hydroxy-3- chl oro-benzyl am de (8.3

ng, 0.023 mmol) and (S)-3-chl oro-propane-1 ,2-diol

(10.2 ng, 0.092 mol) follow ng the procedure given in

Exanple 5, stepc . LCGCMS tR=0.94 mn, [M1l]+ =

436. 20. Exanple 12( 1laS,5aR)-1 ,1, 2-Tri net hyl -

, 1a, 5, 5a-t et rahydr o- 3-t hi a- cycl opr opa[ a] pent al ene- 4-

carboxylic acid

4- ((R) 2 3- dlhydroxy propoxy) 3 chloro benzylantde (1

I o o o o -

-1 ,2-diol

M



tR=1.01 mn, [M1]+ = 362.13. b) ( 1laS,5aR) -1
,1,2-Trimethyl -1

WO 1@H1380 t et r ahydr o- 3-t hi a- cycl opr opa[ a] pent aPE@MNEP2005/008144
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30

4-carboxylic acid

4-((S)-2,3-di hydr oxy- propoxy) - 30 ¢hl or o- benzylam de ( 1
.6 ng) is obtained as a colourless |yophilisate

starting from(1laS,5aR)-1 , 1 ,2-trinmethyl-

1, 1a, 5, ba-tetrahydro- 3-t hi a- cycl opropa[ a] pent al ene-4-c

arboxylic acid 4-hydroxy-2- chloro- benzylantde (8.3

, 0.023 d
(0.2 . 0. smaronsd sk Ag =P By daeatya ar s r
?@ﬂi&u@caﬂ?h@@l@addlﬂa&a MBs podsess vAluStHe pharmdcMogical properties. It has

o AR S R et T 0 P o

Wub@l&ﬁinl Card3 fbceptors.
4 ((R) 2, 3- dlhydroxy propoxy) 2- chloro benzylanlde (

St ar fﬁ% éo%pgﬁ,{t'l sl_l_\g{%% 5%%)%?%&%1}8 lélléclotef‘ ance %«ﬁt%]q e te%t% ?ven hereinafter.
1, 1a, 5, 5a-tetrahydro- 3-thi a- cyclopropa[a]pentalene-4-c
arboxylic acid 4-hydroxy-2- cNKgro-benzyl am de (8.3

ng, 0.023 mmol, Exanple 13, step a) and

ﬂ a%ﬁmﬁr (%{ t rcc%)lggun s]for gxe% reéef:)%( %vaqgvalgatgc? gt m&r) NK;

%W ure
Lr€eepBors irFCHCOCﬁQS infeated ‘[vit,h- 11}e-|lm:n‘1at@8KjWeceEyoa ﬁp;mg t][tg Sq)lhl;q virus

Se?cpye:s&g \ S)%Ierr()§%[§ ra(‘i‘lolalbfzﬂed it FHﬁfoblé%hcé P '(ﬁf?al Boncentration 0.6 nM).
d}ipdimg aksaysewete (parfbqud mdibRﬁSCbl{ffen(@lmh@ pHD7 4pcanteining BSA (0.04

-I;ggguéflgtl?n ;Tpfnrdﬁ%ﬁl%{ efgiy Q,hosy (?rélgg&ﬁ%{'é%ﬂ/[? §3mdmg assays

Stog%gtﬁgme %O t[do({pfrrllée%n gﬁgéﬁ n G ggr ?matel 1.5 Ou%well in a 96 well

afnste?totmls 1l bf&ﬂft&@lﬂﬁispﬁhﬂ ageéddand 125 @ &5 Hijvobstarica Pmrsplacement
_) is added_and the m xture is gJRMEd to T
i W atemined i SAER PR CORGRATEIOR Wh GUp Qg The assay

(Qibes Wark induB&telift 80 Bid & r66R Q&ﬁﬁ)&@tubé/ afrlPlvhitlotiak ftled @hbe contents
(1a aR - trimethy

awgrétr@mﬁgy(ﬂt@reg_qqﬁeavwgpﬁﬁpw&@ﬁé&%ﬁew&so&ﬁ%@i 99 min with PEI

a@)‘ ﬂ/o)“wuH Sg il %Wﬂﬁébzdf'm@%umﬁ SO MR P Hey £ IThe Edcﬁ@@:ﬁvﬁy retained
0.96 min, [M1]+ = 328.17. w) é
aqm] the ﬁlterwwpmfi by sgntlﬂatton counting. All assays were per ormed in

dé’ucﬁlﬁ'éltrefi‘m{ﬂ'e&‘?z a,salattaeﬁapfeelln%t@paCaJ pent al ene-
arboxylic aci

4-((S) -2, 3-di hydr oxy- propoxy) - benzylam de (2.1 ng) is
obt ai ned as a colourless | yopie] i sate starting from

(las,5aR)-1 ,1 ,2-tr a, 5, 5atetrahy3
BRWW%%MW@M%\ Maqceﬁera iy B3 §termigerl g 96 well plate
gndl ZoRefBatiéh ©33MMBIr)didlaBel the hNK t
EHEIOE S R AN
ftﬂqhémsglqewé19:?%@%?%0%0&6?@??{1%@&90@“ or b ffpy- fon specific

ag@éﬁ%ﬁfétegm%rﬂsﬁ{gt ]{?W%BZZZO& O%ss%? bumgl?te&@f ’fns HCI (50

» T, TP 4D eswtwﬂ%q Mnthi(@nevy hepplephalapador | eped) 4Membrane
carboxyllc acid

4p(e@®atlﬁn8@ﬂlm&ﬁ rmgmm(@pmyl)maédh 299 Heghivelbin( D0 6qwelyplatey were used

Eot tggﬁh%inc%bf? o Ig 9%Sfl§1g1ﬁ¥ Fcptiltxll téﬁa&gﬁggé 2]{1%1% ﬂkgaaf WRTrminated by
Sr'ctplm(lj flltmyloh mlpdmpvrii[ca@lpethtcallgb o/ Q-ﬁhansbmWaﬂ(gd ﬁm9@ min with PEI (0.3
‘ng tg)é:yicé)ZS k«'%she)kg %?12% ?@ﬂ% b(u#eis 0 oh dggalﬁ?’élmtalamg 0.1 % BSA.

(10. 2 ng, 0.092 mmol) follow ng the procedure given in
Exanple 5, step c . LCGMS tR=0.90 mn, [M1l]+ =
402. 20. Exanple 17 To a solution of (laS,5aR) -1 ,1
,2-trinmethyl -1 ,1a,5, 5a-tetrahydro-3-thiacycl opropa]

a] pent al ene- 4-car boxylic acid

4- hydroxy 3 5 dlnethyl benzylantde(lOO ng) (8 9 ng,

~ NS o o o



further BOC-anhydride (5.8 g, 26.5 nmol) is added.
Stirring is continued for 30 mn and anot her portion
wm200BOB0sNhydride (5.8 g, 26.5 mmol) i s addedPCTVhRR2005/008144
m xture is stirred for 30 mn._The organic solvent is
renoved i n vacuo, the renainihélsolution is diluted

with 2 N ag. NaOH and extracted with, DCM .The aqg. ..
Phesadioastiwienraanedsenthe dilisr was geasyat Ry S&HNT%&P Biapting, 41l assays

eétd fefRheWid BufXMe(3%208t Bk sepihesexpsgarnd. or gani c
extracts are conb red and

evap dhapgyiy et g}e\lglggs%gf co%éo%%dg}/sed’escl}lﬁ)eg%theftlallnlgz Beisw:

(4- hydr oxy- 2- net hoxy- benzyl )-carbam c acid tert-butyl
ester (2. PEthmpk No.0Fi JpkSlOK1d. [LHWEIKI R|= 1.20 nin,
[ MH1] + = P54.08; 1H NVR (D6- DVBO): d 9.24 (s, 1H),
6.95-6.85(m 2H) 6/33 (d_J 2. 3 -Hz—14H), 6.26 (dd,
J =223 0.6 1H, 3,95 (#>J =597, 24). 3.69 (s,
3H), 1.37{(s, 9H).b)|To a stirregd sol ution of

(4- hydr oxy-2Z-1etf hoxyt{benzy9) - carlbamg®4aci d tert-buty
ester (22{8 ng, 0.09{mmol) in 2-propanol (| 1 nL) and 2
N ag. NaOH (0. 15 d } s added-2-braengethgnol (22.5
mg, 0.18 fmol).3 The feact?®h nixturd'®s hdated to 850C
and stirred for 8 h. |The m xturg is cooled to rt and
subj ect ed t1 or8.070 gijve

to prep. HPLC paie3 fica
[ 4-(2-hyd\ - 2- met hoxy-
tertbutyl

oxy- et hoxy
est er (1n_

e

tR = 0.85
[4-(2- hydt
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reated with
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sation. The
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d, dried o
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D8.1 1. d
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for 1 h. T
afford (1a
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4-(2-hydro
a colourle
[ MF1] + 4
,1,2-Trime
, 1a, 5, 5a-tetrahydro-3
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(7.6 ng) as

P=Tretdhxy=benzyg gt de
3 m n,

sate.” LG MS| tR = 0. 9¢
le 19( 1aS|5aR)-1
8.86 7.78

t hi a- cycl opr opa[ a] per

¥ etfﬂxy)T
ss | yophili
02. 16. Exam
[ hyl - 16

t al ene- 4-

is

Exanple 9, step_a). and 2-hbronoet hanol 1. % in miner
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3-thi a-cycl opropal a] pent al ene-4- car boxylic acid
4- hydroxy benzyl ami de (7.5 ng; 297023 mol, Exanpl e 15,
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by terl Hs EeQ) Q8B dd, in [USH0D2 /0022634 A 12T helrxantiph enizBiré was allowed
laS,5aR) -1 ,1,2-Trine

t [+
T AT QSR PR S AKT LS PB4, 7C and 044
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dAa-tetrahydro-S-thia-cycloprogifalpentalene“
carboxylic acid 4 |sobutoxy 2-fret hoxy- benzyl am de is
pr epar ed startln
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, 3] di oxan- 5-yl et hoxy) - 3 5 @kamplysl benzyl am de (28 ny)

B S b ok B T bl oo
‘Tl-ghﬁetﬁ@xyt)%frﬁhﬂ At R=BihgE 6 b e apidk

ent al ene-'4-car boxylic acid 4-

2, 2-dj
BNt 620 31 a8 MR 345 St AR PG bR S (6 adoro-4-(4-
?guorg -5 %tm&nﬂﬂp?ﬁ@h'—ﬁyl?’-@ﬂ-‘ilne(th}l-lscﬁ)uﬂﬁr}im&{w0w £(0.41 mmol) L-

IS stirred at rt h bef.or
seydingh Q@O@,g (gp@%mmﬁ}_@qlglraetbéla@ni(ggu@ pmide, 0.01 g (0.02 mmol)

l:.lns?tntt%ftrﬁlt? hoébhlne) alladlum(O) 0.05 ml NaOH 50 % and 1.2 ml toluene was
S5a-te % ahc cIoproP & S
4d@gpq§é)@y tye frggqedthaw cycles The feaction mixture eate under argon at 90

4|°(§ fory g Q)S%teg chYlﬂ‘ngZS Y&&th tﬁé&hp&ﬁ@@@ﬁl}é){hl&tlﬁedﬁaﬂ'&ﬂlﬁwd bithzvater and
yl am de

as._a cqg %rless sol q)
oe;ggacﬁﬁdrwlth ]\Wg_q portiopsaf g‘n orpopetiaR JBEfd%])‘ m&d %rgéglc &egers were
2|E{l)1€ci-§ve?Zo£1tunpfuéphlate'ar§1 &nkntraldd) in vAciol FthsB dol(mn chlrbmatography

(d H), 2H),
2803 4¢dag (20%) of the tlti‘?“anwndfﬂ)aqlgh%“?ﬁ SOFd— 17.6 Hz,
1Msm?e(l@) GS5s (AHH', 20033-2.20 (m 9 H), 1. 93 1 .86 (m
2H), 1.12 (s, 3H 0.74 (s, 3H). Exanple 45 (IaS. aR |
I A~~Trinmethyl-i .ia. d
a-tetrahydro-S-thi a-cycl opropaf al pent al ene”-
carboxylic acid
2- met hoxy-4- (pyridi n- 3-yl net hoxy) - benzyl am de is
prepared startlng fron14 an1nonethy|~3 nethoxy pheno

T A o~ ™\




0.018 mml ) and C pyridin-2-yl-nmethylamne (2.4 ny,

0.022 mmol ) follow ng the procedure given in Exanple
wd20060308 tR = 0.79 min, [M1]+ = 313.03. Exarpi/EP28%)08144
A mxture of triethylsilane (34.9 g, 0.3 nol), TFA (96

nm.) and 2-brono-1-(2- net hoxy2phenyl)-ethanone (6.9

g, 30 mol ) is stirred at rt for 30 mn before it is
poured onto an ice/ water i 5@ e‘fGOO m ). The

ALV i 24ldi-Agord - Nnadhyl ehlylaed 2Statdroxy-
?q(é’%%u%%gﬂl @ﬁqgﬁé{\l ?g@%axtraq ed WT th DCI?'/I@((Z%O i
rthyjsulfihd)-ppridinnt ol d¥-gesthd-isshytyamidar e dried over

NegRidte inogz%‘gfy(@. 7305068 V2R Bls A fludfden R Hheg ) Nesé-euBro-4-(4-
s purifie chromat'ogr aphy on silica gel (TBM:= EA

5 4hh:otc)—2troetgylv1ehe_ny]()-zpygdm—rg-_y&}gp}ethyl— byrpsanifedseh .4 mmol) 2-
érﬁer%\?ptggeﬂ%%oﬁarﬁ}%.%% L 1?)? shrh1§IPbEssifrcatbolfate whs Bat8d finder argon at

! a so . . .
140 2C oAt g bYling- tawp pntymperaE s Ehepixtyge gas djuted with water and

dredy B ' 1 . HbiR &3
L T
peere ddedbvez Godiiam sulfifata dndscopberdiaRddn R Yh & F‘g’éﬁ’é‘nt

i { o Al géluh@Rs @ivhite solid.
10 (%5@%3%&%%993‘?0; 1230% @pr/r(gs)ﬁz}%qg& C%a,%{uSa- tetrahydro-
M /a0 cA70ModA],dPPlent al ene- 4- car boxyl i ¢ aci d
nmet hoxy- met hyl - am de (400 ”Exanlpl@ smol ) in THF (5 nl).
The reaction mxture is stirred at rt for_1 h

q%*éhﬁmé&ﬂtrﬂluoadmmﬂngl-shmﬂ)aﬁ:[Nﬁmowﬂmﬁﬁbﬂ'%ﬁﬁ}’l}r [@¢p'1bipyridinyl-
\é\ﬁ&ﬂ_%&@é}%ﬁ%ﬁzh@d extracted twice with DCM (100

organic extracts are dried over
15 Na@Sedutibin bf @5@g (B chrevtpdramedyridine i @5 ey g F Mess arlsled 1.6 ml

Léﬂtﬁg%glkﬁ eah};% S?)ﬂu?%ﬁ%@b%g@_l %{a&gf:[sg{n? Flﬁlﬁgtd% i/ri '{‘IfF at -60 °C. The

, fedulfinp ardnge salhyatr waSkeph atad) 8C dprr Bpajn and was consequently allowed to

al penta-| en-4-vyl)-pr - S on of 7
cURERT et ool ARAY a2 G o0 B solutgp ofsine
. 2lotidd i dyRHEGDGIad)}led tathg opahg? susperision. AjHjs mectwg wais gtjrred for

3. 82 3 - : ) ol) 2-(3.5-
20 grgnncgtﬁg?zz’ h g o’om(zt_se@ggx?)él?reaﬁué% a%l.d@)g)ngdgta s?lld)goré %Sf) Yazg’((qlg l_rlglfrr.ol) 2-(3,5
1bik2riflaoroddthyl Gheayl[-N- [ GEhlorEdd Arfluera@amethylsphenyh gpyridin-3-yl]-N-

| ut i 1as, 5aR),+ 1- -trimethyl-1
“het SRt b afs ar gt e hes el o Y
a}qpeilist @ipherylphydsphiet fpahiohem(0)lin sonlEfiF theg epgtigm)mixture was heated
A-h 15, 3 l i ater
R TR by B v
25 t anb @D Q.5 ngsedus bahtiometisddjurs dydropiste. PhaymiiEareas eggaged with

(1 n 1S d ' ' h
H%‘I)_lﬁ q%tl%rfsfoggbc%%_r?%gﬁ%g?gﬁﬁ& wbﬁqe%dﬁégﬁﬁgﬁgﬂasﬁ)ﬁe Wﬁé(ﬂ%d with two
apobids-ofbride, Aried ometshgtiunt sulfate and concentrated in vacuo. Flash

, 1a, 5, 9a-t et r ahydno- 334l - _white solid.
Bt alPhEh Gy 038 5 1300 B GU THERDAPRnd ac n off bite so
LGAYBi/e (%R 526 (MOBT mi60). [ MF1] + = 355.15; 1H NMWR
(D6-DMBO): d 10.15 (s, 1H), 7.73 (d, J = 15.2 Hz, 1H),
0755 (d, J =8.8 Hz, 1H), 7.23 (d, J = 15.8 Hz, 1H),
6.47-6.40 (m 2H), 3.84 (s, BEmplgd612 (dd, J = 6.4,

4
2 2o bishpy gty hepyy A Bpiros o - Phiny B 98,
a [8g3!bipyeidiml-5-yl)-N-methyl-isobutyramide

:3_2’&{4 a; ?c%gtgcﬁi%fl_%_r?ng{djﬁx ﬁ[xfrpol?)%ﬂ,%-b;s'-&gﬂ]agﬁnﬁéﬁgfl'—gheflyﬁ-N- [4-(4-fluoro-
35 da-trethyhpietyb)- B3 gy el - gi-dp afediybéssbatyeamidg @ prdpen

ong (71 0.2 nm i } j
P aen o8 Bt g OLB ol - BBisbelten 2l atroom
stirred at rt for 30 min under 1 atmH2. The m xture

is filtered over celite and the filtrate is

evaporated. The residue is purified by prep. HPLC to

gi ve 3-(4-hydroxy-2-net hoxy-phenyl)-1 -((1 aS, 5aR)-1
,1,2-trimethyl -1 ,1a, 5, 5at etrahydr o-

L NN



3- [ 4- (2- Hydr oxy- et hoxy) - 2- met hoxy- phenyl ] - 1- ( ( 1aS, 5aR)
-1,1 ,2-trinmethyl-

wd.2e/pB05B- t et r ahydr o- 3-t hi a- cycl opr opa[ a] pent B BERP20Y008144
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)-propan-1-one ( 1 .9 ng) is obtained as a colourless
resin starting from 3-(4-hydr 03@/%2- met hoxy- phenyl ) - 1-

((1 aS,5aR)-1 ,1,2-trinethyl- ) .
te:tﬂ\p&atﬁee dter 2hydranticn ofnﬂapacgylcwgdéﬁ%at%}l@ FreRkion aistyre followed

%y %%Igcegggpo 1no\}1gucg %{h% %due%ﬁ%@n@f@ﬁlad t&%ﬁﬁﬁ'cﬁr&ﬁatoﬁaﬁﬂy

noet hano 1mm| folovvlggt
poloeed Gheiogi gaencd ng&%thofeths tlﬂSF@ﬁP@un 3@ Whste oR

072 1H NVR (CDCI3) @ d 7.06 (d,
g‘@“’égzzpléb%%m 3 =2.3 Hg 1H)) 6. 41 (dd,(J

= 2.3, 8.2 Hz, 1H), 4094E)en(nh72m 3.98-3.92 (m

otsis- ’é_ysc lfgyfor%&%gl Q%&}g@ dn ﬁhomm&hﬂ%}{eﬂ 1)%-(3-
(h5dréXyimettfl-pRefd)-p@tiflin- Exﬁﬁirlmﬂsxla§0 At@gﬂ@%d sol ution

glg)stugeao g %@gﬁﬁg ngm%)lﬁ og%igu(;romethyl -phenyl)-N-[6-chloro-4-
E(}IFfﬁfd)TéahﬁBthzﬂt}-phérrth—IB}ardmné )(1]4)411mn@1y1 @o@utmp@]u)ie 40 mg (0.26 mmol)

Aéﬂa%/y%r o’%&&ﬁi%‘(ﬂw ¥l a) Shis aqﬁ?:ij? 1\(’17&5&6&9 so&)iug‘pcarbonate

|s‘éﬁﬁfo@&&iﬁ@l ml 1,%- dsmmhbeyzétMHe Was ﬂcgassg:d bryntlpfee ﬂrﬁ@zebtbgp@ cycles. After

RS RS L e Qegipon’ 1 or
tgrphEﬂi)ﬂpl’&isblyllne the reaction m1xture was stirred under argon at 90 °C for 12 h. After

1a,5, ba-tet d hi
cc% 18%)&0?1&?211 {eg'g%/erz{tgse%he éa"é]u ﬁ(;llcl))gvulrs%o gﬂlﬁk@%ﬁ@i E/[‘sdt‘hl)/ﬂu

1<s°arlﬂ@rme Jobditigmtard e&frﬁctﬂ:c?wuh r@hmmo t(gg@pgyert—b@{ybmet@y]( e}her 3The

1%m5b1ae£%fgegl}_%4yer8ﬂ_i‘)re (V%Shfé ';9(1%1(11)71:11-%6d£1 ovbr S‘oci"x@m?sulﬂbe |e_1|)nd

2cMeerttated inrval Bo.Flddh chidrd)atograplyy gaye lg"Hpg (QZ%gof@e tlglﬂ):ompound
1.99- %ﬁd(m 2H), 1.15 (s, 3H), 0.76 (s, 3H). b) To
a25oVRits

3MYm[e96)0895 QUBHA] 18).hy| - phenyl ) - 1- ((1aS, 5aR) -1 , 1
,2-trimethyli .ia. d

a t et r ahydr o- S t hi a- cycl o- pr opap} pent al en”-yl “propenon
32((3@031%1ﬂﬂor@31dm$ﬂ4phenyl) N Hatteflugree-mejhyl-pherid b8 -rgrexymethyl-

The res t|n spension is stirred
a{2 ?ﬂblP‘tS‘i‘} stsﬂ'? LHd%?thil % %e mxture is

fid B@feﬁﬁrl&werhc@tﬁhth@damﬂhsﬂ bﬁer‘fl Itrate is evaporat ed.

gﬁg&[ ng}’lél &%g%fllé 5 §_( é tr’ré’f ﬁ%p}ﬁ'gﬁ@fy)mcfh%f (a%dgrggtggl ster in 220 ml DMF

Jwe’f)e dddeasy ki pdﬂwﬁs 56%&97 ﬁhmdil godium hydride (55% dlspersmn in oil) at

3-thia-cyclapro ent en
S B LA S PR 08 A8
[ Mf&m]de ir 4398 .[2AF v} added dropwme over a period of 15 min. After completed

1_a(1(hi1ggt %é)agtio[r)ll n xctllrlr%)%yatsra ?Fge%t%)wa%m toqbg%ttg%beﬁﬂﬁ@)éjv&r night. The

» JRixBurb @t ellditad wﬁhhavdﬁertalndaxtrycﬂ*édmrtb fiag pdnviont af terf=butyl methyl

propa 1
r églpqﬁ ﬂ}eaqop}q:ﬁ f#?rgmgﬁéraagov\v/eée ya{hﬁ:ﬁ V«ﬁgl ﬁrﬁb’ﬁg HSrater, dried over
3, sedfimmailfayd a'rﬂh@ﬁyén)traled(lfliza&(ﬁ aRjh G_Oh,lmm chg)rn;rtpga@phx, gavg 10.7 g

a](SB"é’P]PgTh&ﬁlt %)POBP%ﬁ %%g,ﬁﬁe&%o?@a[ ng, 0.025 nmol)

and (S)-3-bronmopropane- 1 ,2-diol (15.5 ng, 0.1 mmol)
fallow n the [ C%dl,ie |ve i n Exanpl e 5, stepc.
L b = 429.25. Exanpl e

35 52f30 £ éol(u(uR) o123 @(SWDImmcy} ﬁbam}@cy‘r@cosmm avid mgthypesegsyn 250 ml

(las, 5 HF at
dato%‘l?PF é\*’ﬁ%cfcg)dé Sf’]rlﬁtlgn %81 Br opﬁltly(}%gtr%%rﬁ borOhydnS? bnpzonmlT
i-one (5.4 ng) is obtalned as a col ourl ess
| yophilisate starting from 3-(4-hydroxy-3, 5-

di met hyl - phenyl )-1-((1aS,5aR)-1 ,1 ,2-trinethyl-1
, 1a, 5, 5a-t et rahydr o- 3-t hi acycl opr opa]
a] - pental en-4-yl)-propan-1-one (8.9 ng, 0.025 mmol)



4 13.24. Exanple 55
3-[4-(2-(2-Fl uoroet hoxy) -3, 5-di net hyl - phenyl]-1 -(1

w0 1o0a/13080ret hyM | 1a, 5, 5at et r ahydr o- PCT/EP2005/008144
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35

3-thia-cycl opropa[ a] pent al en |') - propan-1-one (3.1
ng) is obtained as acolourles%é Tesin starting from
3- (4- hydroxy- 3, 5-di net hyl - phen - 1S, aR
rlmgm tqn}pllmrﬁy%/e. i[‘hgmxxture WZS stupred aE/ 130 °C f(o( er c)oohng to 0°C, 10 ml

dewhEt Wﬁpoé i éﬁu@bf&é }Qﬂf&ﬂﬁﬁrﬁl a‘cQﬁd@)hﬁi(ﬁlﬁﬁery GH A8 Pwise.

d 1- 2-f1 th
B{isggmum with, 8 rnhqﬂ 2)2 Mmqaﬁwsggwlea of ?‘cg}pm}ygg%@% aCQElﬁ ion with
Q(ﬂ}%ﬁi( @Wét@ﬁ WastollbbedHy extBcffonl wikR féﬁrrpor{l(w'sjdf‘ter?bﬁ@rl methyl ether.

TH8 ccpmbl(nsd pysininetpste peseyashedswith water pnd BRBfArjed prensodium

%13'1{ tartd & é Litdeed \%@ué ok 8810 ARY@Omatography gave 6. %g (59%) of the
i a- cy opropa pent al'en- 4-yl ) - propan-1- one (3.

ity compondisracbffwhie eddidour | ess resin starting from

3- (4- hydr oxy- 3, 5-di net hyl - phenyl) 1- ((1aS 5aR) -

1, 1 2 trlmethyl 1

* : RS Ung al en- 4-y|
g'oparsg)ﬁﬁﬂ)n]of'o 7‘3%9(8(5%1%0!‘5@(5 l@n@}géxy” ﬁ&ln@jﬁ)-methanol and 0.52 g (7.7

ronopr opanol

| o
pool dmidagolg ity &l PMR gygﬁm et B8 g b0ty e bub ddimetylsily
'Hﬂ%’rld]L IX#]:Uom tEmAﬁ'egatgl?e Tﬁé(ﬁfm{lfeswaiztﬁ@d 6t 3Tc|fb®s il dtdwivwich a 0.2 M

exanpl es are prepared startin

3q(ebusydutiry oBs®lgn @dm%h@q%l owef by(e((gyagg)n‘;&xﬁj thyee portions of

t%r‘t %élwg e}h hﬁk (;Fhe corntblrlleg Oé'%/aénco extracts were washed with water and

ﬂnemeadim weyisqdnpmép]éﬁé aed chaﬁtaqlts@ ip Yaéue r%a%ﬁak%‘b re
raﬁ')ogragﬁggmseq 15 %9@5@)@"(1?6 R c%HxMBd(a@@@lg@yelloﬂ o@. 85

.90 (d, J = 5.3 Hz, 2H),
msm/ez%smprweﬂris 100).78 (d, J = 18 8 Hz, 1H) 2.37

(s, 3H, 2.25 (s, 6H), 2.25-2.15 (m 1H), 1.92-1 .86
(m 2H) 111(s 3H) 0701( , 3H) L?xan‘ples 64 to
B STttertfbhitylediinethybs xymgngl ipvsiedii-gePli n anal ogy to

535 E{Ig ‘Ef llll %E?&rﬁ{rx?o@ b%}lzyTS g@l'tbﬁd ; Ddlﬁ{et}éyétsﬂ%ny{ljlogymethyl)

i i
([9@idue add@(mwgarimpepgﬁa%l RED%singl 7gnl met %Qn%?fﬁs)mﬁf%d under an
Egg’l ?]i‘)l?erl]g o?lﬂ%ﬁ e%takl [Sorh SeriiR24t8FE foP2 EZ@Q&nDAufd wastfiltered over

on o0 e’solvent Is distilled off &p%?@) de tit]

tlhecrahtdwdrthe(ﬁh’l’raée Was qoafeniserd in o 1), g“"FH)e fp @t the crude title

C 151;\,%gld\nth water (100 ni) and

e‘got%lgqi dc?s ngh{j)llé1 th IIEA (2x200 nL). The organic

eMiSrraket(86)a249 WasHed Ot h sat. ag. NaHCOB, dried and

the solvent is renoved in vacuo. The crude product is

2' e e b b (- anld ety ety niethyl)-pyridin-3-y]
esPer dlethyl 4 hydroxybenzaldehyde ( 1.8 g) as

coﬁ‘curl ess solid; 1H NMR Ey g I—g 1

7T87 splatiopdf 0.78 g1§23(ngmolj|5|) tergbg I@éfnet yl_sﬂym og&m tbﬁi pyridin-3-o0

1,390k é (8.5 Trholy txH@th%l%lFﬁne iRR5 B'il%&%ﬂo%me%aa@a@l drspwise over

prepare u5|ng ove

ny e bistfzairciessyerion of lahe %%w@ § rf@omraef@amsékfmaf ghydridein
nﬁm&%m%tﬂan@éé‘m %ftez Q0 th9n (He rERQidOhb:@WeRes diluted with water
exarrp es are prepared in analo to

stad extrﬁgtqdrm‘ph o portlons of dlchlororr}/ethane T ae comebmecil' organic extracts
¢ Weper @asﬁe&'x’ﬁfl PEYrupatBE HT\Y&&%VS@H&@?H&@S archrbobie pdrieddbver sodium

dr oxy- prop oxg 5- net phenyl

Sﬂ@é@n conterirats wgtaﬁwF\{aﬁac@usal %hé?mawmsvg}ygawﬂ Y-8 (47%) of
tﬂe?mfé nyou%mkgmgpm[@dzeﬁﬁhﬁhﬁl@rémyl) propan- 1-one

foll ow ng exanpl es are prepared
|M%ﬂ1é¢@g313% Mx&hpte 5 1 starting from 3-
chl or o- 4- hydr oxybenzahl dehyde. Exanpl e 75 1H NMR
(€bCl3) : d 7.23 (d, J =2.3 Hz, 1H), 7.07 (dd, J =
2.3, 8.2 Hz, 1H), 6.85 (d, J =8.2 Hz, 1H), 4.16-4.04
(m 3H), 3. 91- 3 78 (m 2H) 3.02-2.90 (m 5H), 2.78

A SN O~ N =~




Exanples 91 to 95 The foll ow ng exanpl es are prepared
in analogy to Exanple 5 1 starting from 2, 6-

walzawentspso 4- hydr oxybenzahl dehyde. Exanpl es 96 tRCTUBR20T31@)8144
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foll ow ng exanpl es are prepar ed | n anal ogy to Exanpl e
5 1 starting from

2,3,5-trimethyl -4- hydroxybenzahl dehyde. Exanpl es 101 to
105 The foll ow ng exanples are prepared in anal ogy to

XAk %mstriﬂlﬁ)tr@x'h@ﬂhqulflerngmﬁ [2-(4-fluoro-2-methyl-phenyl)-5'-

alcnloro droxybehzahldehyde (a _Ies 106 to 109

C X '3' EAPYHIHIBY

%gmn% ot 04 3?[ @r4t1'nrﬁgof) rthmlo?rb methanesulfomc acid 5-(tert-butyl-dimethyl-
or o- 0oX

iﬂﬁwmy(r@mll)s,yyridl@ SgE};ltggggébenzahl deh%ﬁ%wﬂpﬁxp aleg)d(]ﬂgprog and 0.12
ébzgi-?ﬂ%i) ,gl_%fgsmuﬂ'l gét’af’e ih 4 N NHd methyl@dmdn@de (va3 deddygenated by

3h1@:5 freegthawicyles) / A gr aﬁshtgw Ofﬁmaé) %56%m0i3>ﬁ?§‘m1%r %‘,%1

%E%dl ?‘131%3 Ry Osptﬁgiogfg}‘{o%%)paﬂa&géa ﬂédlecglg}orln@thz& z(cEiuthﬂi)s reaction

pmetparl‘ s pirTedhaIE0§y v EbinbPEITE te TP EPRG ARB e followed by
dﬁ%% d‘;;}zh}{?&%m@ H@&J}%&M%H%@m&&h}édﬂ)oﬁx@wlz@g ((13$mm01) 2-

oIIovvln exanpl es arefrepa

© 5@0&@11@0@@@&@%@% ehlerent(tlHer F@quﬁglgt%“dm >

T G{ihldﬂ anal ogy to
é@@N F,%t}@f)gsbe %g?lgga@%ﬁ]ﬁ?%@wmu o@nal ogy

d)lf(dtgii)@xxlphowmg@yl@w éﬁyﬁlléﬁmr@@e@gge pdduges ghe reaction
éﬁ&t&ﬁ%lv&agye&gd Exge] (?v%r filoht. Wfﬁp B8R gitd rédiakagyerht@re the reaction

starting from?2,

dlnrmuﬂn:(w@; dzﬂuwgldflﬁyzy%é Y aqt&@Hy%utICB(%ﬁfﬁfi]égn &ggop&e i%% extracted
&Gt‘h El’?‘ 4 gg\f']t_i%gs SERAPL R RERYIRIRRATR L onibi AEBOr@@ic kftracts were

starting from4-

hvy@hhgct whién/zaétrcp@ﬁ@@e@(raqéﬁw@ soglzum syﬂﬁzgﬁﬁlteied a(n(lfoncentrated The

%sé@%a}dl’s&ﬂ\% 'Llri‘ﬁto'?ﬁlmlkture of methanol and concentrated aqueous
trah -thi a-cycl opropa

ph!)rﬁraﬂ"équqé\cyql 195@5 @péﬁm:[eql) plgropm tﬁg}@ﬁgllnga]ﬁbrﬁq,rggb M B‘nxture was
( &lﬁﬁ @97?0 e}cesg'l R@ a)td'iﬁmglﬂwmde solution and extracted with three portlons of

3-thia-cyc| opropal a] penéa | en (ﬁ tfat
carbbuty] nnctharbfpthernﬁhhmbp@@%91gam&ﬁméctWFlﬁ KEREEHY ium sulfate

”Hl%g&ﬁitc%@i?k@ el cbl%nﬁﬁaireﬁlxtdg%pﬁy 260 22 A (1496 the Ritle

1aﬁﬁp@mct@»aﬂy@ﬁbs@~rp%0béyl) phenyl] 1 -((1 aS, 5aR)-1
gl 5a-tetrahydro-
SM%“ Jé:yc:ég%ﬁ%pa[ afbr?Znt al en- 4- yl)/) propan-1-one is
prepared in anal ogy to Examﬁxémzl’@%t arting from
L; 14pRerryl}-2OByd thyl-
o e T S o g™
e;kam‘ﬂ)blpyndml ngpﬁfmgfﬁghmhqwmlﬁe anal ogy to Exanple 5

135 P9TsIe! '%1ﬂug§§%§xeﬂﬂrf*%h&hﬁ%1 - cal .6 BB Bedioyi - phérdd)-2' -methyl-

d I a- cyclopropal,
a] hé'nbipledingl- gﬂ) -Mirhethylrisobafamide

g ﬁS%nglé i fl?é? m)ﬁ Wﬁrﬁﬁgﬁﬁnﬁﬁb%ﬂﬂéﬁl %%i(uﬂﬂae, 0.12¢g O 45 mmol)

Sa-tetra { IQJ
1cb€)s(p1nacolato)d1boron and 0.12 g (1.2 mmol) potassium acetate in 4 ml N,N-

e gé’%a%{d%% é%&%g‘éré{e% ng‘lhbé'e)freézemla(v% yAIAG¥Yaddition of 46

I Opox

BErag{fl. & rmml)l)tcbc}ﬂmg)(h'b lys@@phgtpylghosmlmno ferrocen%?pﬂla&mm(?l)
2 ff?cr})gg%nget}( (n:lagﬁdlgc??e rLactlo]a m&t&r@ WaBtttYdd &k 80 °C over night. Cooling to

35 prropm[tax]npexmxat @\ns fpllpw}ad by ﬁ@%@ﬁl@ of %m,],@f asM ARSIy sqlution of sodium

s-tFefu e eryDL -
S}b%%treég?l@ W (, slc;k EE?ﬂ Borh m&mbh dyolNoehldry-4-(4

i s, added xtur 8
i Sluoherizeme dyl- PherWBrPYZthIh3b’<1ﬂf'Hrl@e‘ihb’l isebfyTami a%ﬁ%ﬂ)ﬁ 028
acetic acid:nethanol 1: 1 and separated by prep. HPLC
(Waters Symmetry 19x50nm 5mm 20 to 95% acetonitrile
in water containing 0.5 % HCOOH) to give the conpounds
of t he Exan'pl es |ist ed beI ow. Exanpl e 143 1H NVR

P b ¥ -— e~ N NN A "~ NS 7



acetonitrile in water containing 0.5 % HCOOH) to give
t he conpounds of the Exanples |isted bel ow Dual
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invention relates to the use of conpounds of fornula
wherein Rl is | ower aIkyI or hé@ogen R2 is hydrogen

or hal ogen; R3 -(CHR) X

subeb) idicliasa( by - mq(@gheyyla@aphe@%%@@ﬁﬁk@fﬁ 1) gighlorgpethane

88Nk afl?e@e?crnoﬁrrgﬁﬁirle a®h&dteLatBBITOVELiBEL. alft@ﬁé&ihlng to room
ring wth _one heteroatom selecte fr the p.
@gngcirgttum]gle@facnm Fuixture wapgi @"/P 3ge0 @f tign of sodium

%&rome%ﬂdrekﬂgﬁe@%ﬁh el Qﬂﬁiolny oﬁﬂéﬁsﬁdtyl%@@ymher( TR ombined
'S |ndependently fromYV hyd

0gen. or -
Dy grDi4; eXIRACTS 3VeFs /Wrshge@ iith-veten angd\Reyn aﬁ{ wigh sod@SI@su‘fz&e\éptered
%hhﬂ)nceﬁtﬂat%d KPash co%pchron%ogiﬁp dé% QBd8 niy (1S %) dFtheXitle
or to pharmaceutically active acid-addition salts
tchapound as olightyellgy édk at i on of nmedi canents for the
treatment of schizophrenia. The conpounds of forhula I

may contain some asymmetric
tMéG%%BmHMD%om'\.ue, 2 phenyl

Q%@ 495 R8I RERPURCS e @y1- fs@BtEWfa@hﬂie | nC' Ud' ng each of

t™he 1 hdl vi dual enantiomers and.m xt ur.es thereof . The
CWredislerremponing wapnbiginedan 7 Yorvasld accqrqiag i the procedure Uescribed

Cﬁ%befo&%ﬁé &:@ﬁargﬂoﬂei Hedk 8id HETRRAH G- lﬂs@mrm es(4 flioro-2-

has surprisi been found that_the. conpoun g le 6)
fmcrﬂmn phanyB oW [B3ghipERdmyi-py sNrmF%lneglaeml is5emple
am ag\ﬂ] 3, Bek. ﬁﬂ%o%ethﬁcﬁ@n‘}l)S\I([fﬂl@@JﬂuUKiszK&hﬁrlep}mtybrz' ~methyl-

|stsa useful 1n the treatnent

oloH4 hémindeni-&-yl BRhmeBishriseh R araraids stegh % Rl 3pahigrifluoromethyl-
MRS ﬁh‘ (&b fo- Qlﬁ&hﬁeﬁ&nyg harasistidzast sby)-Nemethgl-

ic nmental 1npairnent. This devastating
discgpramadd.ect s about 1% of the world's popul ati on.
SMKHBRWB)b |+ e@pl.y adul thood and are followed by
a perlod of interpersonal and soci al dysfuncti on.
Schi zophreni a naenifests as auditory and visua
hél)li %:5 RAL IS roRAh AN ) A€/ [ i IS rd-RAsbthiMphenyl)-2'-

SynptonB), bl unt ed aTTect depres i op, anhedoni a,

A o5 S S deEcits as

‘“ﬁ's %%n%?%ﬂl (Wo%hﬁ{ramlz (?,@eaaitﬂlﬂ@orammknylmr [4-(4-fluoro-2-

eca es sci entlists and cI|n|C|ans

et el ooty oy () Y A e Ippuramide and 51
E%r(%g 881 Qﬁhu&rﬁ@ﬁe&ﬁ%ﬂﬁy&fde%@ sZREDEdba teli®RVEE over night.

exi'ty of e disorders, due to a
oﬁnsglwp%m OHésmnahﬁeﬂwC’?%é ankgpdriglepeere %‘w&gé‘ngf%”ﬁ’@ was
ﬁr&lirrde 50098l A%@ﬁ@(ﬁh@ﬁ btneBanblahe tdaetich aFRAsd Wasabncentrated in
I zophrenia and no single sy nEton1|§ eﬁhﬁlséen&@? d
pwecs@nflam]coéumn,sb]tqr%@&rap edhan by #kqtdhgilgrRyagqnd as a
?mﬁgs@ﬁpphrenla as a single disorder or as a variety
erent disorders has been discussed but not yet

ré@bhveﬂ%)6&@(M%fbrlﬁnff|culty in the devel opnent of a
new drug for schizophrenia is the | ack of know edge
about the cause and nature of thjs disease. Sone

neur ochem cal hypot heses ha@émﬁékﬂ-proposed on the

basisS. ;- tBﬁ%M&hﬁ%}féﬁ&l)N el L8ubk- m&amﬂqmeag)nhe
developne a correspondi ng therapy: 'Q?Pg S?L d
¢ b eresulbmih 150 6 Histrg i arig A B SS VhisoRytyramide
| qt)g FLEDHHs- {rﬁﬁlo?&ﬁpﬂhWbﬁéﬁvng ﬁﬁﬁiﬁ%&ﬁl@ﬂﬂﬂme@lﬁw amino}-4-(4-

fO rrate Ilrecetor aTTInI r0| m
3 p i b —1- DXY?],C acid tert-butyl

-3 ‘gllu- 06 - RIS : RYE10L arDg
Si and synpt omns. Furthernnre an |deal drug agai nst
cggzophrenla woul d preferably have a | ow dosage

al | om ng once-per-day dosage, due to the | ow adherence
of schi zophrenic patients. In recent years clinica
studies with selective NKI and NK2 receptor

ant agoni sts appeared in the literature show ng results
for the treatment of ene3|s depreSS|on anxi ety, pain

g, R Il 75N o nsz1 \ —— g,




been shown in a phase Il trial as active on positive
synpt ons of schi zophrenia, such as altered behaviour,

walzlog®ios hal | uci nati ons, extrene enoti ons, eXCI/ER05/008144
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notor activity and |ncoherent s eech, but inactive in
the treatnent of negative synp s, mhlch are

depr essi on, anhedoni a, _soci Iat
ThE el pompAETd R ShiaiTAb s eI éj7°2’éef‘g?)€%ﬁ0n3n¥ S8

% éQ&%‘&E&b@é%ﬁﬂ%ﬁh@%@ﬁkﬁ% AS- (B%Bl@ltrlﬂﬂor@meﬂh)@!phenyl) -N-
[anmmation, as wel]l as jn_ schiz

w(ﬁnfbﬁrorﬂgnethﬂap}eqw@ %@obrﬁroxmtg\ﬁ }g‘xggﬁ ng‘gpna?] dfl -N-methyl-

g}d%ﬁg%mﬁe (B0 1& ) bMYERTA, 8815 efiame By OS3, 2]29@&130&11&) 2-y1)-3,6-
Psychratrr&;;D sorders Stug
SinidzopHr Brvidine-] REbbERC PisE BBl B LB TE
Xﬁg&rla et §ﬁ%§%%rﬁ§iad |413(4a4315i BI'IT e@ﬁme&‘&l 11, 392d195éborolan 2-y1)-
cr| har maceut i cal conpositi.on cont ai ni %descrlbedby

&»ﬁrﬁrhrrérq il mrrldanq\rksarrb@aéﬁtaérd (B G APtET WA RTeBe

2 pelivahd, T ahtGoaRERI 2080 Ag9NYsst for the treatnment of
epression and anxiety. Now it has been found that the

dﬂﬁﬁﬂﬁﬁ%Ddﬁoéﬁbﬂﬁelﬁ -i depressant, nood enhanci ng
properties of NKI receptor antagonismand the

anti psychotic effects of NKS rece ptor ant ago |sn1 C ot g
d})r&-&h‘i Bisttaifluprompethdr phepyld et enyl)z1 0 23%,6 -

SR it S i et 220 |

I S | u |
s@mobnmcé@rla g (PHd @@ﬁﬁéuhas@éfb‘f Gndif ametiy)-ghenyl-2-methyl-
g?r;,gro%ggym&ﬂ il orrn@@omcteﬁ@mybgﬂem) EE6 _HBAd-8H\WO

Crl

16324. They hav
a@ 4lbinyviding- 1t Fr%beIR}f ICraeé‘éfrr &Ptﬁ S%tertaﬁ@ (f ﬁ‘ii?“&? Fftiluoroacetic
C? ASES ndl @ c%(ﬁgmteﬁxahg s §tReaIndt %om%&ﬁber&t‘ure for 15 min. The mixture
anmat ory condi tions includi n% 1%5&@93 rrheumat a‘s)exqracted

ethtied By g deibtion gl YiAERERHbSD A frdudan

1‘1 tl?r%e E@lqioﬁg be&iRbrdRanhs e The cé8bined odfadiddreracts were dried over

u at of central nervous syst&nbgggﬁ) qh% %@%?ﬂe
SuehumsulBrie R SOTCRTEFd BRI HhET v ) © ,

@ﬁ?&@d%am(g{@hﬁgsohﬁl zhei ner' s disease, nultiple
osis, attenuation of norphine wthdrawal,

c&ﬂﬁmﬁﬁﬁ@bé&h@ﬂéﬁbnﬂeg oedemn, such as oedema caused
by thermal injury, chronic inflamatory diseases such
as rheunat0|d arthrltls_ :

i %‘ﬂ%‘?feaﬂfo%k/i PI B Gy rt&ramvaros 2,4 mlbemmrlw yl N—ﬁ&fﬁl&éascﬂbﬁltVramlde

|ncrud|ng ulcerative colitis and

diTsaaobitionstild & RjLirmand- Geubar I HpoRs @?@nfl) N-[4-(4-fluoro-

d'zsrﬁgrﬁyﬁﬁﬁé?r 1) nﬁlzr%' &!tﬁhyarot eoEpiHiidail 390PNs ingtlgt-sobutyramide
furt

ul” for the treatnment of nofian,sjckness
f on 2 enlcabhenmetinaacet VISRt o g b reroDiEc TR Reme 3 me 018
P ISR RSy £hoesoaRE @ntbised dédiso $1ﬁeact10n mixture
ikl Reglﬂ%@gg{éo 1Y % Ell }/n v
75vas glirzwedgglvargcqoe*ﬁ@@ teq_lggrgturg t_il_rmg_ gmié%l oRux{nghwa et was

Pi 951h AGHARanNDhO borhbE2 6
%‘c{%g@g/%%%gé&ﬁyfﬁgmﬁmﬁoﬂld Jo i % d i ne, reenie

vdwryerssnme dned oger sojumgl atfg@glcellﬁsa S‘y @“fgp‘éf l\%ﬂ} Bt s

OfChH}ﬁatB%l%gﬁm %Oé’%g@&%f@fthbﬁtléJS@nprf)urcdxmszMdfssohﬂ

armaceutically acceptable salts
tHéﬁedﬁ@%bﬁﬁﬁﬁgﬁﬂ#eAQW%nt of positive and negative
synptons in schizophrenia, novel conpounds of fornulas
I, pharmaceutically active acid-addition salts

35thereof, all sterioisoneric forms of the conpounds of

formula I, including each of the individua
enantioners and m xtures thereof, the preparation of

t he above-nenti oned novel conpounds, nedi canents
containing themand their manufacture as well as the
use of the above-nentioned conpounds in the control or
prevention of illnesses, especially of illnesses and
dlsorders of the klnd referred to earI|er or in the

Y Y o o o T -~ .



R3 is a saturated, partial saturated or aromatic 5-or
6- menbered heterocyclic ring with O one heteroatom

wazloeotesh from t he group consisting of -N(R 4)PCT/ERE0)5/008144
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-S- or - S(O , and which rings are optionally
substituted by -(CHR ) nCH. Co%'ound of this group are
t he

fol | owi ngs: 2- (3, 5-bi s-trif E§PREELhyl - phenyl ) - N[ 4- (4-
E:@@rlﬁs %nﬁﬁ&fasﬂeum?ﬁxh‘}nh\ﬁ (B(4-Rienor3-Siethyl-phBryl)-l -

I SO utyr

me(dsaresxﬂfcslyt 153 43u‘b'r5<'>ﬁehﬁ5?hy<&rﬁe[|%ﬁi Wpinyridinyd-2-¥]-Nomsthl e
I b di | -5-yl
isﬁeéwwe Sobiyrant de oo S

z“h(e &tls chingotnd Wlawht@weg h§/4ns @ﬁfre\que)sol@ 1[1147 Opyviehd psrydingfa the
| Iﬁgéedp%ecfyir eg abWe%Pgﬁé'EEﬂyitlor{& 23(3] bRt ldrdy etioyl 3hknyl)-N-

utyram

24((3-f5¥0b¢-§ -thethfl- Eimn(ﬁﬁe[t?-ﬁ’y binyrighyl-p-1- {\I4m€t,§1y]f—}sal&1%ra§n%
(f\%-/ ne@ggrédl%%% 1056}62{1&?35%&&)4'& 3lRethopRidie.i di nyl - 5-yl]

M$ 3;/6(%0 sﬁ%r(M‘-H ioA@Met hyl - phenyl ) - N- [ 4- (4-f 1 uor o- 2- me
t hyl - phenyl ) - r met hanesul f onyl -
r,2',3 ,6' -tetrahydro-[2, 4 béll?i/rﬂldln

W&M@Mﬁﬂwnﬂ) uoro- X lmethx}i phenyl)-1',2',3'4',5,6'-
Bl D13 A HALOSTS L R AOK D bakad 4- T 1 uor o- 2- re

iy = pnen lj Ir'Met nanesul 1 ony

rA chlut%bn at0.® g @. 3%@7{1’5&3@1{@5@5 mql@pwgtlhull ]ﬁlyqnyl\;} I§1 I} -(fefiporo-2-
EQ&M%{%#@ nﬁﬁldrr(yll?@}fl]zN(-%eth[yl 1sobut?fram1de and 0.020 ml (0.35

| uor g met EX
p’nmqlr] gonpﬁgtaﬁgh@éf@rrfc @ﬁ§i|1n 4rrn12nethanol was degassed by three fHéeze-thaw

ﬁ_cldés tfﬁteir gddlES?f @hé@jfng (b 47 Jach) B}ﬁ&mQhﬂW)'oﬁrd)é luhder argon the reaction

(IBS@tuN-V{rds stlacéuyderM(aqmpmhgfqpféLyéfg}gﬁ? RULORBIFOpETaturs for 16 h. The

Th id titioned between 1M aqueous
oty RO i, Thsregtye o pionet b

ngdd)urhl—hyétdx;de-spbmpmayd dpﬁh&p;omethane and extracted wit three Ifortlons of
'_éltgzﬁloromet%axllg 'Tfn'L. 9&&8 ] %?%anmmé&)s wikd Bidd>ver @idhiE keifate and

or o-
Zemmtykteqb he gyfle)) 1Q3gr(9@%ﬁ ofthg|cfude title compound as a brown solid.

2%&%+)$5%W%§g?@ngfhyl phenyl )-N-[6-(1,I-dioxo-I,2

, 3, 6-tetrahydro-1 |6-thiopyran-4- yl) -4-
(4) A STHs- %1%&9%%&%%\3) NHX[(Mmd'éré’rzyﬁﬂathvl phenyl)-1'-
h nyrida - j

NETET Ty T -TSODUt yr am U

ah . ' th|o ran 4I t‘ |

(Mm&dg msth;rl)?/ phen ?/))pyrldln 3-yl] ) . h
mhmlhybmpngwmlan asTeOff- mhlltéwlrﬁ%m&é% yifldjageredipg to the

t %S?c%ggr%rﬂLcrfbga ABovd He réﬂ)réﬂﬂ?at%@ﬁ@% Sd@i%ﬁﬂ@drbﬁfethyl phenyl)-N-

Yy IrrespeC lve O her the tern$ g1 sti on
aﬁ)pé&rﬂuam)aen@h}’lrﬁhe@m thsulw}’b% ed’ réﬁ%ﬁi‘yd’f%e
Eﬁaﬁwé?]%gwlﬁglaé l§§| IN- Iﬁi&H i8S Ry hidd @4mpleno c)) using 2-(3,5-bis-

4
attnﬂgqromthy@pgmlbtyq o orod-FFEhY R @m{;oﬂnﬁg o%ﬁaés-lexahydro

t 1-NInOHyY h{iGe inbtégd szaes S-B[snﬂrlﬂuoromethyl-
? Y pyghm ngﬁl aNSr{l?ca?rg solﬁﬁgrra i algllchedo

glpd)ﬂpylb%f‘hiﬁﬂn@f%Xf gt Pheaylbdm drorgira éo 1[?39 @lpmdmyl 5-yll-
Iﬁ"nﬁ’&ﬁﬁﬁéﬁ%ﬁﬁﬁ%éh' orine, iodine, fluorine and

brom ne saturated, partial saturated or aromatic
5-M8 nde (P éMs éPDeycl ic ring with one heteroat ont
i ncl udes, for exanple pyrrolidin-2-yl, piperidin-4-yl,
piperidin-3- yl, pyridine-4-yl, pyridine- 3-yl,
tetrahydro-pyridi ne-4-yl, dihydro-thiopyran-4-yl,
hexahydro thlopyran 4-yl and t he Iike The term

. T o I | N 1 I T T]




R3SH to a conmpound of formula wherein R, R and R have
the significances given above, or c) reacting a

wa@ewpowosh of fornmula with 3-chl oroperbenzoi ¢ aBCTEPMOR008144
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compound of formulawherein R 1 andj tR)2 have the
signi fi cances given above, d)-?#®acting a conpound of
formula I nternedi ates 5A-5B with a conpound of fornula
to a conmpound of formula wherein Rl and R2have the
significances given above, Eggrﬁg,lerlgactl ng a conpound of
formula with a conpound of fornula (CF3CO
(RSIEL (5 Bos-trifbraromethuhehen-N-4rd- Homgryampat-bheyD-1'-
SI ni fi iV @ bAYEH 3' Tb@R&Idi 1-0RR
e e s R e e
u‘:@bptymndxdyf for rrul a wherein R and R have the
a'lfh 0 Ing :%'ﬁﬁ%n 88]:?(% ﬂf'agl 81308 X?ﬂn @Pf vihite rs@l?cpfn' CHéﬁ Qﬂ’é'ﬁ@lﬂ%@cordmg to

a conpoun formul a ah
cmmumresfdesmhemammﬁoetm pRepaitfiqR ¢fzy'e RS- Uiotomet yl-

“};hglia}gi ?ﬁif}g@a ﬁ*u%rl % ?1%9 %’enﬂf lh)nefheaﬁgstu'lﬂaﬁylal 20308 ¥l hexahydro-

ound” 3-chl orop erbenzmbg SICB
04&bwnﬁmuhﬁl bememﬂnul -mobeyerid R earaPRI ay P tHgnd ¢)) using 2-

gg%p%dﬁ g(frgfﬁ ﬁﬂe@b‘)}(}e[éx QL ﬂﬁ&ro@ﬁe%ﬁ@ﬁ&ﬂyﬂ‘p 233 blpyrldlnyl -5-

hpound formul a

R Hnsefghisvbuty henige gaxafrmbaﬁie@%e@ S e RGgreryl-phenyD-
i u ide 1
3{:3%‘ :{gglé-‘ﬁcﬁ?c\érﬁ t‘iM‘ gﬁfﬁq rg'pd f&'thngmggfy?ls@llv ntyraml ein

oegpe)al , the conpounds of forrrul a |l may be prepared as

I s the follow ng abbreviations
h@sé“/s %%% égf %NE%WN- di et hyl f or mani de TFA
trifluoroacetic acid DVE ethyl ene glycol dinethyl
et her KHVDS pot assi um hexangf) p&ﬂlgi§l I a2| de TBDI\/S
tert-butyl di nethylsilyl-protecting

t (RS) @y 1lr Acetyiid- @Rl ddEPRAMSthyhipbemyple t k?eﬁ'z '1506 a]é‘?x&hlﬁ‘b'ﬁf
LSRRG Ay s
e ibenphonesashbodn ngnics oherdiy comearsbl yield according to
| gatrrme If.lgets %s_fr$8§ 5}0V8¥0r%e ﬁl:eggfaa'h%q o@?Rfﬁ)oi k?%ls trifluoromethyl-

( h&M)ONC{-44(-4Lﬂ1dﬁe{:2yﬁned1yhpBerwll)}l caetbamgsalfeid ;234,56 -hexahydro-
ag%'ﬁ b1p}1%116% . m rxbei?ﬁﬁ isobu] gﬁfqes(g)gdnlﬂﬂk iy didifhea fic anhydride

ar at 1‘on
( Grseal OF Arefhaneddfopylrdhttirite3n thd lystetgpbanmi ¢ aci d

St fgbaplapgheen oever bed I e zooz oozeez
terrperature After about 1 h, the mxture is cool ed
back and i odonet hane is add%gl(émple 14
2-(3,5—Bis-triﬂuoromethyl—phenyl)-N-[6-(3,6-dihydro-2H-thiopyran-4—yl)-4—(4-ﬂuoro-
2-methy1-phenyl)-pyridin-3-yl]—N-methyl—isobutyramide
a) 2-(3,6-Dihydro-2H-thiopyran-4-yl)-4,4,5,5-tetramethyl-[1,3,2] dioxaborolane
To a solution of 1.3 ml (9.0 mmol) diisoproylamine in 5 ml dry THF were added 5.7 ml

(9.0 mmol) of a 1.6 M solution of n-butyllithium in hexanes at -78 °C. After completed
addition the mixture was allowed to warm to 0 °C. To this solution was added dropwise a
solution of 1.0 g (8.6 mmol) tetrahydro-4H-thiopyranone in 5 ml THF at -78 °C. After 30
min a solution of 3.1 g (8.8 mmol) N-phenyl—bis(triﬂuoromethanesulfonirnid) in 8 ml
THE was added dropwise. The reaction mixture was allowed to warm to room

temperature and stirred at this temperature for 4 h. The solvent was evaporated in vacuo



Internmediate 2 To a sol ution of
(6-chl oro-4-iodo-pyridin-3-yl)-nethyl-carbamc acid
wa snbAiBosy| ester in dichloromethane i s added PCT/EP2005/008144
trifluoroacetic acid at 0 OC. Internediate 3A A
m xt ure of

(6-chl oro-4-iodo-pyridin-3-yl) thy 0
2nd Heors gherisd }b@‘}‘f{;mb@ flagh %PlufBaIC ﬁ%ﬁag?jw tQcdYeR-bg (98%)

g{ﬂtﬁ’n{}ﬁ%ktﬂ Hf?d)rHSaaﬁQ%' &H?&%EM&prﬁﬁlwne@m and 1, 2-

ane I's heated at .about.80 0
IArmettmdxfétO@ 35 mmel) wiflaprasAictag esopic a&tﬁ %‘? drorfY-thiopyran-

%Cﬁ %£th Q% (ﬁt@ d Ae P SEHLaa8986bi 6 0. 183qU 4 fnﬁﬁoll) ldechloro(1,1’-

5 [b&(dmhmséplmsplzm@}fbr@p@ns}mﬂgdlymw} fighloremethpng,81ayg (0 4mmol)
el gﬁé E% ércl)y %Ilédég{tgo%éﬁgééEX |an@bargy(izb %Iﬁﬁl) Cpoﬁa@t.ldml destaedf 20 ml

ofonic acid. Internediate 4 The

remnds sireccmi6s ‘Gl oo At Eonlier TR ASEPHP G s rgaction
drgi?&\%re BE 3l eI Ri PN dArink N1 @) ARbléxataeted Avithotheee portions of tert-

tfmihnahyimhe(r zrltemomb@nqslrfﬁaws exsjactsarete washer with e drigd over
10 s%d AT %4 é@atéﬁhrvahycﬁ FREMEABminkhasided gtiphpyhe®.97 g
about ution of potassium
t(lSé‘(/d) off thetthlel cgmppppém Heoiangt ¥hlPahydr of uran. The
reaction mxture is stirred at roomterrperat ure for 30
mn. After cooling to 0O OC
)3 B5Biisstriffuot dmethplnphemyl)-

Ctﬁ]uqqr 148 N LREREb M fin %)-VH —N ﬁ@@ﬁ)‘lj—lsoﬂiﬁnirﬁﬁﬁt ion
nxture 1s affowed to warmto r mtegrpe#%} Fd dine to the
15 sThe tideicampaupdrmas ohfrinestas e dighbye Hawisatc i % 8tding
! nrto%gc(\;[ﬁg H@stcﬁb?cﬁabmg fdr'ﬂi@ ﬁﬁgﬂaﬁbﬁ o5ﬁé3 S-Hbtraflureemethyl-phenyl)-N-

cor to roced u e descri he e fo
p[%phﬂawnoehmﬁchyl phenyl)-6-(3-hydroxymethy p%eny) -pyr1 m—J]}?l -N-methyl-

ggﬁ’mgha%ﬁf ;th&% 3%@%%*23! (sl 2 b opphinos gh e 5ch

N- et hyl -1 so u

( telmtaeranie}m (388] %A;ahgpgqﬂﬁ@e Pg.egchq){ar g)hyglr?)gynfq &e@ﬁ{)oromc acid.

[ - 3-yl ]-net hyl -am ne
2O(lngt] ?}Ié%¥ﬁlﬁ§ ‘ead of [6-chloro-4-(2-
chloro phenyl) pyri di n-3-yl]-nethyl -am ne
(internedi ate 3A). (optlonaE}mnﬁkl
(2, 6-diisopropyl -phenyl)-3H I nternedi ates 5A-5B

Qf(ISC"jaBﬁltrlﬂlubM)lﬁﬁdﬂlﬂ)ﬂm‘}ﬂedyd) -NK(BE Bul -ditixoxlahé,6- tgg@hmoéy» -thiopyran-4-

Colck 5 0002 PHAL YR O T 1) Ay T Ay

25 2ol Ldoh AW of B. 2mg><(t)l40@mﬁ61)an(3|,5nbrs¥tﬂﬂdomt]5yk -E5Bnylx N-{6-(3,6-

correspondi ng al coh c ol ]
(@&t@ng@kyglggwgﬁbfx y@r 41(4Q‘-§1u8m12trﬂ638¥/1 ?13 d%hdﬁu 3-yl]-N-methyl
CedophubyrhMRichy b asradHl stantetioic dere added 0. N g (0.84 mmol) 3-

? gﬁﬁgﬁ@régzéggag%égngykge{&eg Bg%lg% ‘%’ﬁ%"%%aémﬁ‘ﬁd witha 0.15 M

r %aﬁtémommsh F §bdu$mm?aicﬁ:diewndektraatquthtthlab pattiopy obHC

for up to s | nt.er nedi at.es

30 £ (ﬂd?hlgré’m@% IE)eeCOﬁIF e yganjs € t6:fc|ts werO%'TBc? HO%%oglfun} sulfate and
| nbogtdmektat 8 v5&ro5 Bl.aslﬂcdlﬁxﬁma;htcﬁnabgmpbjl gzanad) 23t (93%i) @hthe title
carbonate is heated urger argon at about 140 OC for 3
h.compnpyadrgan ef-wiitesal% | c nay be prepared as fol | ows:
Tov8 rsel(od)i 629 (8f+1&",aompound of fornmula R3Br, for
exanpl e 3-bronopyridine in THF is added a sol ution of
I sopropyl magnesium chloride in THF at about -60 OC.

;s The resulting solution is kept at -40 OC for about 15
mn and is then allowed to warmto room tenperature.
Then a solution of zinc chloride in THF is added to
the suspension. This mxture is stirred for 2 h at
roomtenperature. After addition of a solution of the
i ntermedi ate 5A-5B and
tetraki s(triphenyl phosphine)pal | adiumin THF the
reactlon ntxture |s heated for about 16 h For R3 =

T  r 1 a I




Trifl uoro-nmethanesul fonic acid

5-(tert-butyl-di nethyl -silanyl oxynet hyl) -pyri di n-3-yl
we@stoeniony be prepared as follows: To a sol utiBCI/BP2005/008144

5-(tert-butyl -di net hyl -sil anyl oxymnet hyl ) - pyri di n- 3- ol

(the preparation is described ?h detail in exanple 8a

to 8d) and triethylamne in dichloronethane is added a

solution of trifiuoromet hak¥¥nPIEdAi c anhydride in

i chl th t O _0G. ' 13- thiopvran-d-vl)-4-
5 M B R i 0 e 1 -4
@-flhefd-%J_@mkt(tyyl-pﬁeﬂlvl){m&id@i-BqﬂyNanz&mki{wbl)tyrap}idé di n- 3-yl
ester, bi I nacal at o oron .a 0 i -

& wtiasnar B Qoramop - Bt B ERe REEE LA §4-86 £ Rioxo-
R
iyl Grmenrhends agddﬁ@ppﬁeerﬁ@aéifiaaﬁ (r%@"&et e i%CF‘iag“dwaS

?%g%%l%ﬁ%r mﬁgﬁegééege\ég{ama% AfEPdifish HO1 1 QS0 bEIREIAS Ur e

n of a solution of,sodi%f1 ¢

ehetivonsd 6)oxide(\@1d8r #igen the TriORGRELHG WIR Eiyed under an atmosphere o
SR LI QnrlitbetdtHQ 87 énMEAd Wb ltreRUIovel Dectitélahd the

%ﬁ(ﬁ%ﬁﬁf{o&gﬁﬁn reamH%e r(fgnt er medi at e 5A-5B) and 0

10 diliwhte wrae ¢ondentrated in vacuo. Flash column chromatography gave 32 mg (32%) of

| S{:.di i: grrocene) pal | adi un(1.1)
3#%ﬁﬁ%ggﬁg%hgﬂg%ggggg%p&The reaction m xture i s heated
IS atfe (%) 8B 1AM -d¥erlOMk ght . The preparation of the

i nternedi ates, for exanple
2-(3,5-bis-trifluoronethyl-phenyl)-N
[4-(4-fluoro-2-nmethyl-phenyl)-2'-nethyl-[2,4"]bipyrid
nyl - 5-yl]-N-net hyl i sobutyram de and a conpound of
formula IF may be carried out in analogy to the
description in schene 4. The conpound of fornmula I G
for exanple
2-(3,5-bis-trifluoronethyl-phenyl)-N-[4-(4-
fl uoro-2-net hyl - phenyl ) -2' - hydr oxynet hyl -[ 2, 4" ] bi pyrid
i nyl -5-yl]-Nnethylisobutyram de nmay be prepared as
follows: A solution of
2-(3,5-bis-trifluoronethyl-phenyl)-N-[4-(4-fluoro-2-ne
t hyl - phenyl ) -2' -

nmet hyl -r-oxy-[2,4"' ] bi pyridinyl-5-yl]-Nnethyl-isobutyr
amde (IF) and trifluoroacetic anhydride is stirred at
roomtenperature over night. Addition of another
portion of trifluoroacetic anhydride and stirring for
approxi mately another 20 h may be necessary to drive
conversion to conpletion. A solution of a protected
conmpound of forrmula IH for exanple 5-{
[2-(3,5-Dbistrifluoronethyl-

phenyl) - 2- net hyl - pr opi onyl ] - net hyl - am no} - 4- (4-fl uor o-
2- met hyl phenyl ) -
3',6"-dihydro-2'H[2,4"]bipyridinyl-r-carboxylic acid
tert-butyl ester and trifluoroacetic acid in
di chl oronethane is stirred at roomtenperature for
about 15 min. The m xture, containing the conpound of
formula IH is basified, extracted and dried. To a
solution of this conpound of formula IH, for exanple
2-(3,5-bis-trifluoronethyl phenyl) -

N-[ 4-(4-fluoro-2-nethyl -phenyl)-r-methanesul fonyl -r, 2'
, 3", 6" -tetrahydro-
[2,4"]bi-pyridinyl-5-yl]-Nnethyl-isobutyramde in
di chl oronet hane i s added triethylam ne and

nmet hanesul fonyl chloride at 0 OC. A conpound of
formula 1'J may be prepared in accordance with the
descri bed nethod for the preparation of conmpounds of
formula li, using acetic anhydride instead of

nmet hanesul fonyl chloride in the |last step. A conpound
of formula IKis obtained in analogy to the procedure
descri bed above for the preparation of

7 o~ - - .



The conpounds were investigated in accordance with the

tests given hereinafter. NK1L The affinity of test
weowpososis for the NKL receptor was eval uat ed BUCT/RPOUBFI008144

NKi receptors in CHO cells infected with the human NKi

receptor (using the Senmliki viP@s expression systen

and radi ol abel ed with [3H substance P (fi nal

concentration 0.6 nM. Bin ays were perforned
i n HeRRS: IYinpBLitidn 4)e ragifadtieddn BRASGE B4nner:
% |e€p@ﬁﬁ¥%ﬁﬁgé‘§9’§g PPy MG 2 (3mM) and

phosphoram don (2 mM). Bindi ng assays consisted of 250
m of menbrane suspension (approximtely 1.5 ng/ well
ina 96 well plate), 0.125 m of buffer of ahgplbégi ng
agent and 125 ml of [3H]substance P. D spl acenent
5 dativesubstanee det ermined with at | east seven
GoRgentrations of the conpound. The assay tubes were 45
incubated for 60 mn at roomtenperature after which
tGorm stdieh t ube contents were rapidly filtered under
: Cfilters presoaked for 60 mn with 34
gﬂf&%w%%l e T ehos of \EPES butter (50 M
PHagnedum Spagateadi oactivity retained on the filters was
measured by scintillation counting. AllTassaysgwer e 100
perfornmed in duplicate in at |east 2 separate
experiments. NK Reconbi nant human NK3 (1 1NK3) receptor
affinity was determ ned ingarfleel | pl ate assay,

usi ng [ 3H] SR142801 (final concentration 0.3 nM to
r adi oﬂ;angeﬁpﬁ@emmv%%mwqur? H@“B?aé%ﬁ‘ge of 10
concentrations of conpeting conmpound or buffer. Non
speci fic binding was determ ned using 10 nM SB222200.
Assay buffer consisted of Tris-HO (50 niV PH /ca dul

15 BSA (0.1 %9, Md 2 (4 mV) and phosphoram don#rr?\/p.
I\/gglt;\;easggstgﬁc%parati ons of hNK3 receptors (approximtely 10
2.5 mg/well in a 96 well plate) were used to initiate 155
t hectpsecubation for 90 min at roomtenperature. This 30
a termnated by rapid filtration under vacuum
CRPOG G

10

/C filters, presoaked for 90 mn with PEI 5
(0aB %, with 3 x 0.5 mM washes of ice-cold Tris
buffer (50 mM pH 7.4) containing 0. CapeuBSAl Whaieht 200

20 . S , .
radi oactivity retained on the filters was neasured by

scintillation counting. Al assays were perfornmed in

dupl i Gt §crive sBbsthRAShctbWandepAT &liehaxpRrsilyeites in Theixer and then
? ;:9 Lé&%éig&iﬁghﬁgé{iﬁé gl]%tgpgjgt%?g unds i (JeReHLREdnt fidil§dded

( - Ak P AR5 BYIHIE The Briytu)e BEllBY by eachiaminto deidigelatine
tg?§?tﬁ¥§fﬂ%§ter Téﬂgﬂsolution of 1.00 g (2.82 nmol)

25 ( @apWlesr 0- 4- i odo- pyri din-3-yl)-carbanic acid tertbutyl
ester in 10 mM DWMF were added 0.12 g (3.1 mmol) sodi um
hydri de (60%in mneraloil) at -10 0C. (The
preparation of (6-chloro-4-iodo-pyridin-3-yl)-carbamc
acid tertbutyl ester has been described in US
2002/ 0022624 Al .) The reaction mxture was allowed to
warmto roomtenperature. After 1 h, the m xture was
cool ed back to -10 0C, and 0.44 m (7.1 mol)

i odonmet hane were added during 5mn. The reaction

m xture was allowed to warmto roomtenperature. After
2.5 h at roomtenperature, the reaction was quenched
by addition of 10 mM of a saturated aqueous sol ution
O NaHCO and the m xture was extracted wth ethyl
acetate. The conbined organic | ayers were washed with
brine, dried over Na SC and concentrated in vacuo. The
crude product was purified by colum chromat ography
(silica gel, hexanes / ethyl acetate = 4:1) to give
1.06 g (100% of the title conmpound as a col orl ess
oil. MSme (%9: 368 (M+, 1) Internediate 2

(6-Chl oro-4-iodo-pyridin-3-yl)-nethyl-amne To a
solution of 8.65 g (19.6 nmol)

o~ I T N 1 - - - I T 1 I L N |



m 1, 2-di net hoxyet hane was heated at 80 OC for 90 m n.
The reaction m xture was cooled to roomtenperature

waomedidost ed with 100 ml ethyl acetate. The agREDEBR2005/008144
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| ayer was separated and extracted with 100 m et hyl
acetate. The combi ned organi c-$ayers were dried over
sodi um sul fate, concentrated in vacuo and purified by
flash chromat ography to gi\Eé‘AfﬂlP-@—Cg (83% of the title

iowwdgg{ogg&%wo%%logigbn ¥R W RuthSred?>3 (MHH

[ 6- Chl oro-4-(4-fl uoro-2-nethyl-phenyl)-pyridin-3-yl]-m

ethyl -amine The title conpound was obtai ned as ang/supp.

%gngebstol idin 80%yield after flash chromatography 15
Sr G "t the procedure described above for the

suppesitaty massof 1285

[ 6-chl oro-4-(2-chl oro- phenyl)-pyridin-3-yl]

-met hyl - am ne usi ng 4-fl uoro-2-net hyl phenyl boronic

acid instead of 2-chl orophenyl boronic acid. WBta e 1300
(99: .251 (MtH +, 100) l.nt.e qﬁﬂ! | 1. mixed th hly and
2. ( 3TDCEIRRGIPP] HEP cl)rrrélflﬂey lflp eﬁgj{)ﬁt% et eh’yrlnlxp?r opi onyl yan

abbleditele5 Th&htietipen, chonfoaynpowderehacive substancos@ifed 1.th§reto and
tgg?re ru%%ﬂ% Has digr?esrs%ﬁlcgr%%létay.%e%;aﬁgfs p%ured im@gdﬁagéiﬁ)tr? moulds
Df 6@itdbl Blise, tefti thlcudls trestiprydsitptierayt shenrpBordd fom-the ppulds and

Iﬁgrf@egqoigﬁ%ci&agg}%vivdi}gp%%ﬁl %lémglhyl - isobutyram de To a

[ 6- chl oro-4-(2-chl oro-phenyl)-pyridin-3-yl]

-nmet hyl am ne (internmediate 3A) in 200 ni

t et rahydr of uran were added dropwi se at 0 0OC 113 ni
(94.8 mmol ) of a 0.91 Msolution of potassiumbis
(trinmethylsilyl) am de in tetrahydrofuran. The
reaction mxture was stirred at roomtenperature for
30 min. After cooling to 0 0OC 27.7 g (86.9 mml) 2-(3
>5-bis-trifluoronethyl-phenyl)-2-nmnethyl propi onyl
chloride (internediate 4) were added dropw se. The
reaction mxture was allowed to warmto room
tenperature and stirred at roomtenperature for 1 h.
The reaction m xture was treated wwth 220 m 1M sodi um
hydr ogencar bonat e sol uti on and extracted with three
200-m portions of ethyl acetate. The conbi ned organic
| ayers were dried over sodiumsulfate and triturated
with 150 m diethylether to give 34.6 g (82% of the
title conpound as a white solid. M nme (%: 535 (MtH
+, 100) Intermnediate 5B
2-(3,5-Bis-trifluoronethyl-phenyl)-N[6-chloro-4-(4-fl
uor o- 2- net hyl - phenyl ) - pyri di n-

3-yl]-N-net hyl -i sobutyram de The title conpound was
obtained as a light yellow foamin 87%yvyield after
flash chromat ography according to the procedure

descri bed above for the preparation of 2-
(3,5-bis-trifluoronethyl-phenyl)-N[6-chloro-4-(2-chlo
r o- phenyl ) - pyndi n- 3-yl ] - Nmet hyl - i sobut yram de
(intermedi ate 5A) using

[6-chl oro-4-(4-fluoro-2-nethyl-phenyl)- pyridin-3-yl]
-met hyl -am ne (internediate 3B) instead of

[ 6-chl oro-4-(2-chl oro-phenyl)- pyridin-3-yl]
-methyl-amne (internediate 3A). Ms me (%9 : 533
(MrH+, 100) Exanple 1
2-(3,5-Bis-trifluoronethyl-phenyl)-N[4-(2-chl oro-phen
yl)-6-(2-hydroxy-ethoxy)- pyridin-3-yl]

-N- et hyl -i sobut yram dea) N-[6-(2-Benzyl oxy- et hoxy
")-4-(2-chl oro-phenyl
)-pyridin-3-yll-2-(3.5-bistrifluoroneth

gl - phenyl ) -N-met hyl -i sobutyr am de A mixture of 0.10 ¢
(0.19 mmol)
2-(3,5-bis-trifluoronethyl-phenyl)-N-[6-chloro-4-(2-



et her and washed with two portions of water. The
conbi ned aqueous | ayers were extracted with two

w@zshmoesy of tert-butyl nethyl ether. The combPCEHP2005/008144

15

20

organic layers were dried over sodium sul phate and
concentrated in vacuo. Flash ¢8fum chromat ogr aphy
gave 60 ng (49% of the title conpound as |ight
yell ow, viscous oil. MSme (%9: 651 (MtH +, 100). b)
2-(3,5-Bis-trifluoronethyl-pagput ') -
[ 4- (2-chl or o- phenyD- 6- ( 2- hydroxy- et hoxy ") -
pyridi n-3-yH N net hyl -i sobutyram de To a sol ution of
60 ng (0.092 mmol)
N- [ 6-1¢ 2Thewseat é&rypev%@f)th%geezfa&mrw& pheny! ) -
pyridin-3-yl]-2-(3,5-bis-trifluoronethyl-phenyl)-N net
hyl -isobutyram de in 2 m pdi chl oromet hane were added
0.13 m (0.13 nmol) of a 1M solution of boron
trichloride in dichlorongttane at room tenperature.
After consunption of the arting material, 1 m of a
1M aqueous sol uti on oR hycrochlsr c acid was added.
Dilution with water and N (=1
of sodi um hydroxi de yas fol lj owed by e
t hree portions of difchk6roifet hane. e conbi ned
organic |ayers were dried over sodi wWR,sul phate and
concentrated in vacuo. Flash colum chro ogr aphy
gave 36 ng (70% of the title conpound as an off-white
swhﬁrrﬁm MS me (%: 561 (MtH +, 100). Exanple 2

2r{( 3, 5- Bigtdwdr bk p(gtqmpggaw -phenyl) N-[ 4- (2- chl or o- phen

% 6-(2-h droxy Ih #roxynethyl
eR oxy) py V@pﬁmeoyh °8'met hyl - i sobut yrani de a)
Ff 3, 5- Bi 3cHRY, bwpﬁ)%@ﬁytlf’kyﬂtroﬂbﬁ)nyib)mﬂﬂte{d%y( ZCEIR RO, ph ém
yl)-6-(2- nethox - | met hoxy

0 )-pyri di nsagrgled, Wﬁﬁtsﬁwat 31“551 eé,%\mr‘?w{e{ﬁdéle%efroczdm ring
0.15 g (Ow#8 oHEREtEroatom, selected from the group consisting of -N(R")-, -N=,
2-(3,5-bis-trifluoronethyl-phenyl)-N-[6-chloro-4-(2-

chl oro-phengl ) - pyri di n-3-yl ] - N-net hyl - i sobut yr am de,

0.17 g (1. '4le ? or-8cog ﬁ%tm&i/nggs@fr@B?ﬂ&ﬁally5ul§@1tuted by
(0.01 mol cety tr|nethylannonlun1bron1de 0

NaOH 50 % (&R WMHt ol uene was degassed by two
freeze-thaw g ‘e}l&eﬁ‘rﬂgﬂ%ﬁn F‘ﬁ’aﬁ}drg%nrﬂr Org) 0y heat ed

under mcrowave irradi ation at 130 0OC for

ARt er coolsihygrageny-§tm)tlenpierliar oF eCQQQeIOPﬁe&i‘ng e vvas
diif uted wit Joanml gxtgoaat ed with two portions of
tgdrt butm rrtbe\fNﬁéy ether. The conbi ned organic layers
wer e dri et loweks sodi um sul phate and concentrated in
v | £henBLRBhINPKHERYE f@-thd ﬂ:péxﬁﬁ% of
%‘E'ﬂigb{hﬁ?@tfé&%ﬁﬂx 6118 an off-white solid. Pl\/S
(%edl@mn@q\fpﬂhegp@gmerg)o schizophrenia.
2-(3,5-Bis-trifluoronethyl -phenyl

) 5 Né[ ?2( ﬁ\zg?]l@;l;s%oggégéaywtq{@rmula I in accordance with claim 1, wherein X

?yg £ Pyl i n-3-yl | -N-nethyl-isobutyram de To a

ion o O 11 g (0.21 nmol)

2 (3, 5-bi s-trifluorornethyl-phenyl)-N-[4-(2-chl orophen

ylh)- The use of compounds of formula I in accordance with clalm 2, wherem
6- (2- met hox T met hoxynet hyl - et hoxy) - pyri di n-3-yl] -

25 etthymrsmm Bgm de in 2 m dichl oronet hane were added

t 2 éSr ;mols(thﬂﬂéermh?l ﬁen?l)w $9b4hl gﬁﬁn)bPBQl hydroxy-ethoxy)-

omde in dich oronethane at 00 The m xture was
al pyoidest 38 - Namathybisplandper at ure over ni ght.
gff”bﬁgttrmuB%rﬁetﬁ%{lW QLS [ @Qtiéhlo@@pﬂén)hydr(gdhﬁﬁmym-

aci y .ex tion with two ti ons of
dlde@Wm%ﬁH@W#ﬁgl%n%méﬁW@ﬂH?@W% 1€ Rer e
dried over sodium sul phate and concentrated in vacuo.
Fl ash col um chr onat ogr aphy gave 30 ng (25% of the
title conpound as an off-white solid. Ms me (%: 591
(MrH +, 100). Exanple 3

T T 1 I T Y Al F 2 /7 A Ccv



2-(3,5-Bis-trifluoronethyl -phenyl)-N-[4-(4-fluoro-2-ne
t hyl - phenyl ) - 6- ( 2- hydr oxye

wo b@abizanyl ) - pyri di n-3-yl]-Nnet hyl -i sobutyr amrdTEP#05/008144
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15

20

25

30

35

m xture of 0.25 g (0.47 mmol)
2-(3,5-bis-trifluoronethyl-phed§t)-N-[6-chl oro-4-(4-

fl -2- hyl - ph ) - i di n-3-vyl g
|8 AeiBrybisiteBbaropresml e A - bgreA-eshyl-phenyD-6-(pyrrolidin-

E gﬁwl 167 @1 GobktyfariiR] ) POt assi um
@@gﬁltg&)e S ﬁga\flggh 8}%@} grgtg?la at 140 0C for 3 h.

After cooling to roomtenperature the m xture was

di luted wi £ afhRth Wintddcdria&® vaEH &higns wherein X
of tert-%qu?%mé?ﬁgrﬁﬁg%lﬁ&é%. The conbai %erd or gani c l v
lieyers were dried over sodi um sul phate and

concent r at-ed. | CRIMIR, &bsrapRdeogtaghivn 4, wherein
gave 0. 1%' g_g"(%%%@g‘?{s?ﬁg&ﬁ???‘e conmpound as a white "

sbé¢ canpdBdise (9% : 575 (M+H+, 100). Exanple 5

~ (335 Brs B ifnbid r -1 RO AYS I Nerhdhfi4Heh oreo2h iR oxy-
t22h§3I35 §ﬁ§%‘§‘ﬁ§’ft%t§ﬁ F%’?Ei‘b‘?ﬁ’ &‘?bﬁ E. i HpHeh 16022y tRoxy
-ekbytei fagyl)-pyodiot 3-yRnY deetnd-igobsigiramidsn of 0.50 g (3.2

nmol ) 3-bronopyridine in 6 mM dry THF were added 1.6

m (3.2 mol) of a 2M sol ution of _isopropyl magnesi um .
chl ori de 6. Ahahpe ofcompoupds, of foranyla & i icic?trgjlaB?%‘pﬁ;g}gca‘m , Wherein X
Sig)la HhA® M Siséﬁ?&rﬁgd,' AQiPGtdRfedl? afdMatidslonBSnembered

consequently owed to warmto roomtenperature. 4
Afct@pcyrlihriag rithiong begrontem) selseted frop the aipv Romststing RENR-, -
chloride in dry THF was added to the orange

suspension. This m xture was stirred for another 2 h___|
ai=y GO eAparad@)e.andivhich rrgsiars epfiasally substittedhy ¢EHR)OH;
1.0 g (1.9 mol) 2-(3, 5-

bi s-trifluoronethyl-phenyl)-N[6-chloro-4-(4-f]uoro-2- )
met hyl - pHe Ak spyfrdodipeusdsdfi forgrela hyjn accpedsnge Yithsaya 6, wherein

a@g 0.11 {c}ds(aq._OgS nmol )
t SF FERIPSTTYS pﬁ'enyl phosphi ne) pal | adi um(0) in 6 m T'.‘iF- .
t 163 5 e trifhroromxthyl-phemd-Ne At (édlupro Remeihyl-phnylg( 2 bipyridinyl-

ol,i to room ature was foll owed by guenching
%’tyh'ﬂ/gfp%t?’ylélﬁ(gbuar%&gﬁgg’M aqueous_sol ution of sodi um
hy.d8 6xbiseriflikiremethyt-phenybal - [@xtruored-wethyl-phenyl)-1'-oxy-
pey fi.ons. of .di ghler 1 T conbi ned organic
e ’#L\bémén%é}dgg'?f\ﬁs ggfﬁ\?\m}l:}ﬁ)%tﬁ%arggiﬁi ons of brine, dried
02€8, 5stditriftacuirkttyt pherd e rideldt fluared-mathyhebenyEf-4dh

gg?%ﬁa%qq%ﬁﬁﬁeﬁggq%@u?w r-ﬂl(l g[ﬁ%ﬁ&/g?{s%}%%{?liaw%e i 8 g’)p ound

E2 &ApHeis-Grifluoromethyl-phenyl)-N- [4-(4-fldoro-2-methyl-phenyl)-5"-hydroxymethyl-

214 398581 8-t d U YeronRiiydbuReRYde) - N-[ 4- (4-f1 uoro-2-ne
Tl ERESR ! i@gib |- 5-yl
- é/(ﬁébgbiyﬂgﬂz@gm i ey -QPé;h&rg&mfg%hﬁwlk-é‘:h@roxymethyl-

[ < obutvrami
mé%%p pridinyl3 UU%?%?%’(%;@- Shen (%ej -N-[4-(4-f1uoro-
2 2n8t5hlyis-tpfeorpimettiy2-pBeqyb] -y ﬁli— i fydros2-jiethyl-phenyl)-1'-

-N- et hyl.= i Spbuf yr ani o, aall r 1 hWMatd ide,
R TG R AR B L P T e s Buyramide
r de(3tebisariftomoeethyf pbenyd)-N-H- ffofleerer? -sretsilinhenylydl- was

added_ t he, tlenam ok opeadiay-5-y1)-N-methyl-

c neggarﬁe?‘ghng}]ﬁ?%’%\?%%d% rﬁ#ﬂg’rdr%s[% Il]}g vvas1 ylr ar}{s]f err?eetdyt 0

a ifdbasmaroldepomat ogr aphy col unmm. El ution gave 64 ng

(84, _0f3 4 be i ( AN - - ML S oS P mh hyl P eATIR-1'-
e R B o AL AS
2-rb@h&neBiléortyt-l}2 36¢ Snetheyrhysientisp ) biryridingla5 w7l (Frpethvine
t hykphenyly) - 6- (3- . .

hyd}o ynmet hyl - phenyl ) - pyri di n-3-yl]-Nnethyl -i sobutyr
am de A m xture of 126 ng (0.236 mmol)
2-(3,5-bis-trifluoronethyl-phenyl)-N[6-chl oro-4-
(4-fluoro-2-nmethyl -phenyl)-pyridin-3-yl]-Nnmethyl-isob
utyram de, 40 ng (0.26 mmol)

3- (hydr oxynet hyl ) phenyl boronic acid, 0.5 m of a 2M

o s o o o, o



To a solution of 13.5 g (88.2 mmol) 5-hydroxynicotinic
acid nethyl ester in 220 ml DWVF were added in snal

WEeNbieeso 4. 6 g (97 nmol ) sodi um hydri de (55% PCT/EP2005/008144

10

15

20

25

30

3

w

di spersion in oil) at 0 OC. After stirring at this
temperature for 1 h a solution4®f 11 m (93 mml)

benzyl brom de in 40 d g¥? se er a
prR MR AU R LN I el e B L I
t[?@ &Fgﬁ ?{ZM R b?sLﬂrf?MSH)rﬁ&hWhﬁ@-NWﬁhyl -isobutyramide,

RelP biarkt e IAR I 6 SOV REE TGRS Dy (4-uoro-
%Eﬁﬁzl @ﬁ!}ﬁbt v B0ThNNRRT-08BIGrantEact s were

portions of water, dried over sodi

Qu(3sabis-teifldoooretleyliphan BirN-{6-(labdinxoF, A3 K- teGrlidio- 1A% thiopyran-4-

é’g §??tﬂ§ﬂ 5 é%ffftgxa,vpggmgl& py§d§1159 - QI m iR § 88 frahEPGUN

(25('3@91%%59&&0%{&11 ighedylyIN-{6vet, Daifedo- H'diahlyd%oi 10f-itbiopyfan-4-yl)-4-
(50.0 mol’) 5-benz ongd %d ﬁc aC| nethyl

éétfblorcpﬁ -8y hpheng])crisli f 0.69 g
(30 mol ) lithium borohydride in 30 m THF atroom
tenperature. The mixture was stirred at

After coSbmpgunds of formuladasgordipe fyelam iﬁg‘ COrH*P%”f“dé are
?@?ﬂ%?s%ﬁlgﬁ}’c%&ﬁﬁl&{énﬁ}l)mi @L(mhlé%igﬁemr 6-(2dgdtbxy-ethoxy)-
asl fication wth a 2M aqueous
s;mruinm BrylbN-wedivhisehyaraxidge and dilution with 200 m
0;; (ABR o rdrﬁéthgl\"ﬁq% ?M AT ét%!ﬂo@&pm;m -bq@shydesiy ons
tert - uty i ned or gani ¢
dmdwmthvéfeéhwbsﬁw i 3Bl v%tné‘i‘ )ariEP Tt eoPrrl ed over

S@f)* 20, SHIsId Eﬁomtﬁﬁ rﬁﬁﬂ}lg@l el (4-Au¥RcUeetifl gilengldlouipgrrolidin-

tography gave 6 of the title conpound
a%yhnetbqbﬂ)mrxﬂgl -39l N- mgthyl 1sobutyram1de

L t thathyl-phenyl)-6-(2-hyd
o REoR o et %”é“ﬁs%qﬁi‘}%@“é?% R A e

(ahwemMBxgyrdyr ﬁml InNsmpthyl-ebwixrgtideand 0.52 g (7.7
F g@@ ,%]eg& néﬁ o) - QNG - @Bl R raddedthyl-pBery - R, B]bipyridinyl-
thyIS|IyI chlorlde at room
téndeNangﬁwlmqh@ywm% @re was stirred for 3 days.
Db o(gtSI a0 M i fofhe ﬁﬁ\ﬁ%&rﬁ%ﬁoﬂ&s(@m&blpﬂ)eﬂfyl -phetylit'-oxy-

oxi de was by extraction with three
p{)ﬂ ]bmsrldlfl)’lt%v]ﬂ Nowesihyleatra®ider . The combined

059(%§ | Gis ! ?ﬁﬁ&&ghétw? Eﬁeﬁ’ﬁﬁﬂeﬂ - ﬁ&brwaz-ﬁfet}a/n@hawme (3-

over sodium’sul fate and Cglli Tlt)rat ed,i n vacuo.
Y18

Fhaéﬂmxmbﬂhwhpwam Y9895 of the
km( 28 ggg’ﬁmﬂ%@n@%hﬁ ;Jhta&h} N pﬂ {086 & 2-miBhyiHpRer( -5 -BRloxymethyl-

5{%5ébﬁﬂmﬂhnﬁl5d mstrsthylsisebasyesidaret hyl ) - pyri di n- 3- ol

¢ fl hyl-phenyl)-2'-hyd thyl-
32238)%{&' %nﬁﬁ%%(riletlgyl pgla:l?yl |4)rre4t hgcl)ros2I lmae;c] y}i cl)jx ;1;%; % hyl}), roxymethy
;kz Adbmrlémdl @YﬁeNgnpthvlrla@hWﬁaah Charcoal (10% in 17
Afuédlo hefyl)-1'-
g dg‘%g _HaNBhu¥R etk n%lgg g?umipr oD sdtiey @hefyl)-

en at roomte

f inhetbaregulfvet- 136836 i telsahylae (])lflpyrthli]layl ? ‘XB;QI melﬂ:l)% 1\A%utyram1de
C%”gae%{sqpaqoid?néf ehﬁ)m ‘{/@-(zﬁﬂﬁ&ogz-(n%%l pofenylha’-
crude e conpoun

| ow.so

( opethaargulfonyii1i2',336) - }ée)xa aéﬁ Prpdiny Léé’Ur %ﬁ%el
a%%c% ra

tert %ht | -di met hyl -sil an D- S- |
odRE)-273, Tbisstifeeiemedpoh ?@'% NBE ﬁhﬁ%‘P LA Bhshyt)-1-
S- df tthVB - RxaByirb G2 BB ipHitny Pyl |dNAm8th]-

rgétgaﬁesmfa;wl 1LY Al étﬂﬁﬁl gmwggw bzng W)

dudﬂh@ﬁ@ﬁ%d%ane mas added dropmnse over a period of 20
mn a solution of 1.1 g (3.9 nmol)
trifluoronethanesul fonic anhydride in 8 m
di chl oronmet hane at 0 OC. After 20 min the reaction

m xture was diluted with water and extracted with two
portions of dichloronethane. The conbined organic



m xture was heated at 80 OC over night. After cooling

to roomtenperature the reaction m xture was dil uted
wovdaokoeosh 1 M aqueous sol uti on of sodi um hydr criTIEPADFI008144

extracted wth three portions of tert-butyl nethyl

ether. The conbi ned organic exftlacts were washed with

wat er and brine, dried with sodiu u filtered
4R8)-NoH eeatyla-Efludrec2-meshydpdend & rlnd%s QL%%nghqxﬁhY "M of

598t | BRI K@) aqueats-isob ide,
TS el B e obi o EA0manE pogh abusatt i

tZGWeblattuﬂéoromet@s@ PRI Na -6 Sl ana - B DRIy 4 i (4-uoro-
PSR éM:r%d mlmédﬁ?aq _ARusRlisebhgraaiad, ext 4 act ed with

ree p rtron of tert-butyl” nethyl ether.
5 QO(BbS bRdrifingameath@xibeagl) N-hef bl dioxed], é@é—tegr@bychmlx -thiopyran-4-

¥ d F
g' 7 ?%—gluﬁgo g%ﬁ%g i ratﬁew{ {qaér@gﬁprgg%f’ &E@{a%aaehy
7 ?@bﬁoﬂrfﬂqord\%tﬁlepﬂe 1)-1606-({Mdbxo- neehydrsxaﬁnh@pgran 4oy])-4-

Bis-trifluorone hyI pheny I g} fhgoro -ne
tmyﬂuthéﬁly’pt)hyhphwb)rbw ] -N- me hy 1sobu ramide
[2,4"]bi pyridinyl-5-yl]- N—nethyl-lsobutyranrde a)
2-(3,5-Bis-t

10 pf | uororenroydss f@nsaayingia canpaund ghfogmslaess ﬁﬁﬁn%gﬁwTs 1to 8,

‘ﬁﬁlgﬁ%gléﬁssrclo Prls y -5-yl 1- N- et hyl - i sobut yrani de A

na)xt meectargagemrg)updoﬂiom%q) 4-i odo- 2- net hyl - pyri di ne,
0.12 g (0.45 mol ) bi s(pi nacol at o) di boron and 0.12 g
(1.2 mol ) potassiymacetate in 4 ni

N, Ndi et hyl f or mam gde was deoxygenated by three
freeze-thaw cycl it
nmol )

ﬁggegus sol ution of sodlunrcampona&gkn%é%gwgsxgﬁgg

2-(3,5-bis-trifluoronethyl -phenyl)-N-[6-chloro-4-(4-

f ffhaany! ) - pyrrdrn 3-yl]-Nnethyl -isobuty

rgﬁn&dﬁcogrrlr%&%gydng (0. 028l

di chl oro(Il, r-bis(di phenyl phosghbkgﬁ?)ferrocene) pal | adi um
15(11) di chl or omet hane adduct eaction m xture was

heated at 80 C over night. After cooling to room

tQHE%BﬁﬁaHﬁﬁdbhﬁrmaactr on mxture was diluted with a

.1 M aqueous sol ution of sodi um hydroxi de and

extracted with three portigns of tert-butyl nethyl

et her. The conbi ned organﬁ% extracts were washed with

wat er and brine, dried i, sodium sul fate, filtered

and concentrated. Flash mm chr omat ogr aphy gave 28

ny (13 % of the titl&'conpound as, a |ight yellow

solid. b

2-(3,5-Bi s-tri fluoro

thyl - phenyl ')-2' - meRiy-~ty

[2,4" I bipyridinyl-5-yll N—wethyl-|s~putyranrde The

title conpound was obtained in 97%yield aFtording to

t he procedure descrl bed above for the preparation of

At e U

-hbmethyl-rsobutyranrde (exanmpl e 6) using
2-(3, 5 bi s-trifluoronethyl-phenyl)-N[4-(4-fluoro-2-ne

thyj ;}H%Jn'aYJff 1
20[ 2g4 ] E}leg dé20m -rlr\nrun%t hyl -i sobut yram de i nst ead

of 2-(3, 5 bi s- trrfluoronethylphenyl)

N-[4-(4-fl uoro-2-nethyl-phenyl)-[2

>3' ] bi pyridinyl-5-yl] -Nnethylisobutyram de. MsS nie
(%: 606 (M+H +, 100). c)
2-(3,5-Bis-trifluoronethyl-phenyl

(4-fluoro-2-ne

~1



[4-(4-fluoro-2-nethyl-phenyl)-6-(3-hydroxynet hyl - pheny

[)-pyridin-3-yl]-Nnethylisobutyram de (exanple 7)
WQigiong130sq 4 4 5 PCT/EP2005/008144

5-tetranethyl -[1, 3, 2] di oxabor ol an-2-yl) -3, 6-

di hydro- 2H pyri di ne-| -carboxyt#é-acid tert-butyl ester

T3 -N-ra-(4-11 uoro- 2- e

i nstead of 3- (hydroxynethyl)phenyl boronic acid.
4-(4,4,5,5-Tetramshyl -[ 1, 3, 2] di oxaborol an-2-yl)-

3, 6-di hydr o- 2H pyri di ne-1-carboxylic acid tert-butyl
ester was prepar s descri bed by P. Eastwood,
Tetrahedron Lept~2000, 41, 3705. Ms me (%: 680 (MH
+, 100). b !

2-(3,5-Bis-trifl ygor

t hyl - phenyl)-1"' 2\ 3¥6' -0

tetrahydro-[2,94" 1 BY pyri di nyl ¥ 5- yn- N- net hyl - i sobut yr ani
de As solution of 0.12 g (0.98 mMUJkermediates 5A-5B
5-{[2-(3,5-bis-trifluoronethyl-phenyl)-2-nethyl propi on

yl]-
rmmmyroranpw}ofzfo{mulm uor o- 2- net hyl - phenyl ) - 3\ 6' - di hydr
0-2'H [2,4"]bipyridinyl-l"-carboxylic acid tert-butyl

ester and 0.50 ml (6.5 nmol ) RISHf | uoroacetic acid in
1.5 m dichloronmethane was stirred at roomtenperature
for 15 mn. 'f[he m xture was basified by the addition
oqoazcomp.?qlaé@uéor%%ﬁ um hydr oxi de sol ution and extracted
with three portions of dichloronethane. The conbi ned
organi c extracts were drigd over sodium sulfate and
concentrated in vacuo to give 0.10 g (99% of the
crude title conpound as of f-white solid. M5 me
(%9 : 580 (M+H +, 100) ., ¢ (3
5-Bis-trifl uoronethylRphehyl )l-
phenyl ) - r met hanesul f onyl N
[',2",3\6 -tetrahydh@\-[ A\ 4" 11bi g | -5-yl 1- N- et hyl
-i sobutyram de To a s@utNon o . g (0.17 mol)
2-(3,5-bis-trifluoromethyl - phenyl)-NF{4- (45 fl uoro-

5 2-met hyl -phenyl )-r,2',3",6'-tetrahydro-[2,4']bipyridin
yl -5-y|]-N—rreth;/I -isobutyramde in 2 m
divpbieat RIYRE hiadhR® Wave eheadgteficadcds gngn(i0 cim dvol )
triethylamne and 2 1 ng (0.18 mml) nethanesul f onyl
cRforide at 0 OC. After conpleted addition the
reaction mxture was allowed to warmto room
t enperattinga coampagd3¢f foirmulaDi | uti on with water was
foll owed by extraction with three portions
di chl or onet hane. The corrbi&}ed organic | ayers were
dri ed over sodiumsulfate,|concentrated and purified
by flash chronmat ography ive 77 ng (68% of the
title conpound as a whit lid. Msme (%: 658 (MtH\
100) . Exanpl e 11 R’
2-(3,5-Bis-trifluoronethy
thyl - phenyl ) -1"'- net hanesjul
, 5", 6'-hexahydro- [ 2/ '
- N- et hyl i sobut yram lde/ a) CF
2-(3,5-Bis-trifluoromethyl - phenyl)-N-[%- (4iE! uoro- 2- e
t hyl - phenyl V
[2,4" | bi pyridinyl-5-yll-N-nethyl-isobutyram de The

10 t jwithe3-chlopenerREnAgiS 268t ai ned as an of f-white solid in
70% vyi el d according to the procedure described above
f Qb atdBRIpRLBR BT Ririndl Of
2-(3,5-bis-trifluoronethyl-phenyl)-N
[4-(4-fluoro-2-nethyl-phenyl)-[2,3"]bipyridinyl-5-yl]-
N- net hyl -i sobut yram de (exanple 5) using
4-iodopyridine instead of 3-bronmopyridine. Ms me (%:
576 (MtH +, 100). b 2-(3
5-Bis-trifluoronethyl-phenyl VN-[4-(4-fl uoro-2-nethyl-p
henyl)-1\2",3\4" ,5\6" -
hexahydro-[ 2, 4' 1bi pyri di nyl -5-yl ] - N net hyl -i sobut yr am
de A solution of 0.20 g (0.35 nmol)

7 o~ - - o o r oa /7 A Ccv ~

féFuor 0- 2- met hyl -
3




wWEkweyi3psiN- [ 4- (4- 1 uor o- 2- net hyl

10

[2,4"]bipyridinyl-5-yl]-Nnethyl-isobuty tam de
(exanple 10 c)) using 2-(3,5-bistrifluoronethyl-

>5', 6' - hexahydr o-
[2,4']bipyridinyl-5-yl]-Nneth¢$d-isobutyramn de instead
of 2-(3,5-bis- trlfluoronethylphenyl)

N-[ 4- (4-f 1 uor o- 2- net hyl - pkfenyl ) -r, 2
3',6"-tetrahydro-[2 4']bigyridinyl-5-yl]-

N- net hyl -i sobut yram de. me (%: 660 (MH

100). Exanple 12 R’

N-[4-(4-fluoro

- 2- nethyl phenyl)-l af haries r,2,3,4
5',6' - hexahydro-|[ 2, % i di ayl - ]- N-nethyllsobut
yran1de The title donpound was obtalned as an

off-white solid in p'oarable yi el d ﬁtcordlng to the
procedures describedyabove for the preparﬁélon of
2-(3,5-bis-trif|uoronethylphenyl)-

N-[4-(4-fl uoro-2-nethyl-phenyl)-I"'-nethanesul fonyl-r, 2
‘wherdift R! and R hﬁ%%l@@éigﬁlﬁcances given in claim 1,

[2,4"] bi pyridinyl - ]-N—nethyl-lsobutyranlde
(exanple 11, steps b) and c)) using 2-

(3,5-bis- trifluoronethyl phenyl )-N-[4-(4-fluoro-2-neth

Yd)- Phestyink alcdmpolibd pF forhiutey | - 5-

yI']-N-net hyl -i sobutyram de (exanple 5) instead of
2-(3,5-bis-trifluoronethyl-phenyl) -

N-[ 4- (4-fluoro-2- “thyl-phenyl)-[z

4' ] bi pyri di nyl - -N-net hyl -i sobutyram de in step
b). Msnme (9: (MtH\ 100). Exanmple 13
(RS)-N-[1"-Ace ‘ (4 fl uoro-2-nethyl - phenyl)-l

1,3 4'",5 ,6' - hexghydno- CF,

[2 3 ]blpyrldlnyI|5\|I]' bi 8- trifluoronethyl-phe

nyl) - N-nethyl - i sob t@m o e title compound was
obt ai ned as an off-white solg in conparable yield
according to the procedures descri baermadiiates 306Bt he
preparation of (RS)-2-(3,5-bis-trifluoronethylphenyl)-
N-T4-(4-fluoro hyl - phenyl ) -1"' - net hanesul fonyl -r, 2
N s fornpang ot Gkl or ’
[2,3" ] bipyridinyl-5-yl]-Nnmethyl-isobuty tam de
(exanpl e 12) using aceti cOdRAYEri de i nstead of

met hanesul fonyl chloride i heo| ask, step. M5 nfe (9:
624 (MrH +, 100). Exanple f4 ] S
2-(3,5-Bis-trifluoronethyl n§1)-N—[6-(3,6-dihydro-2
H-t hi opyran-4-yl)-4-(4-fl uoro-

2-met hyl - phenyl ) - pyri di n-3-yl ] - N-net hyl -i sobut yram de
ajo a compound of formula

2-(3,6-D hydro-2H-t hi opyran-4-yl)-4A5,5-tetrarnet hyl -f
1, 3, 2] dioxaborolane To a splutlon of 1.3 m (9.0
mol ) diisoproylam ne in 5Rnd dry THF were added 5.7
m (9.0 mol) of a 1.6 M ution of n-butyllithiumin
hexanes at -78 0C. After pl eted addition the

m xture was all owed toR To this solution
was added dropw se
t et rahydr o-4H-t hi op;
After 30 min a sol ubkdg o 18 (8
N- phenyl - bls(trlfIUcko -thanesulfonl kd) in 8 M THF
was added dropwi se. THe reaction mixtute was al |l owed
to warmto roon1tenperature and stirred at this
tenperatpre for . . The sol vent mgs evaporated in

v abesimy @ﬁ%Rﬂ@§F§Gél aﬁﬁﬁﬁﬁwéél 97 bash col umm
chfomat ography to give 2.1 g (98%
trifluoro-nethanesul fonic acid

3, 6-di hydro-2H-t hi opyran-4-yl ester. A mxture of 2.0
g (8.1 nmmol) trifluoro-nethanesul fonic acid

3, 6-di hydro-2Hthi opyran- 4-yl ester, 2.3 g (8.9 nmol)
bi s( pi nacol at o) di boron, 0.18 g (0.24 mol)

-phenyl)-r, 2" BCT/HP2005/008144



2-(3
5-Bis-trifluoronethyl-phenyl)-N[6-(I,I-dioxo-I, 2,3, 6-
wao etosaBpsr o-1 | 6-t hi opyr an- 4- PCT/EP2005/008144
yl)-4-(4-fluoro-2-nethyl-phenyl)-pyridin-3-yl]-Nnethy
| -i sobutyram de To a solution ®t-0.24 g (0.40 mmol)
2-(3,5-bis-trifluoronethyl-phenyl)-N[6-(3, 6-
@) hy d¢a6ting R epmBPNYRBR-1RTYHY - 4- (4~ 1 uor o- 2- met hyl - pheny!
)-pyridin-3-yl]-Nnethylisobutyramde in 4 ni
di chl oromet hane were added .21 g (0.84 mmmol) 3-
chl or operbenzoic acid at 0|0C. After 3 h the reaction
m xture was diluted with g 815 M aqueous sol ution of
sodi um hydroxi de and extr 2d with three portions of
di chl or omet hane. The c&nbi fed pr i C extracts were
dried over sodium sul fate axnd-®¥ €t i n vacuo.
Fl ash col umm chr onmat ography gave! 0. (929% of the
title compound as anfofN<whN'te solid: me (%: 629
(MrH +, 100). Exanpl en1g. CF,
2-(3,5-Bis-triflud?ongt hyl - phenyl)-N-[6- (I, -di oxo-hex
ahydro-1 | 6-thiopyran-4-yl)-4- IF
(4-fluoro-2-nethyl -phenyl)-pyridin-3-yl]-Nnethyl-isob

ut.yr am de ﬁ;%@’“tiP” of 0.10 g (0.16 nmol)
2“-”{ a OIBPRURG P PUBY8met hyl - phenyl ) -N-[6- (1, | - di oxol ,
2,3,6-tetrahydro-|
| 6-t hi opyran-4-yl)-4-(4-fl U6FecQlket hyl - phenyl ) - pyri d
n-3-yl]-Nnet hyl - isobutyram de and 1 drop of
erchl ori [ % in 3 nmM ethyl acetate was

> 8§é§§§)u 9%?E%gé3 reeze-thaw cycl es. After addition
of 11nmg (0.048 mol ) platinunmlV)oxide under argon the
reaction mxture was stirrid under an atnosphere of
hydrogen at roomtenperatuke for 6 h. The m xture was
filtered over Decalite a he filtrate was
concentrated in vacuo.piHs
gave 32 ng (32% of the ti
solid. MSnme (%: 631 (
of the follow ng conpgsi
usual manner: ng/tal
Corn starch 15 Mcrdsesstal line cel | &Fose 34 Magnesi um
stearate 1 Tablet wei ght 100 Exanple B Capsul es of the
foll ow ng conpositHon are manufactured: ng{gcapsule
Active substance 10 Lactose 155 Corn starch 30 Talc 5
Capsule fill yeight 200 The active substance, |actose
awtlereor R’ atdat dravathe significenes givga i dHMLni xer and t hen

in.a comm nuting machine. The m Xxture is returned to
the mxer, the talc is added thereto and ni xed
thoroughly. The m xture is filled by machine into hard
g@lathﬁéﬂ@%$§vnﬁ@¥é%§ﬁﬁméﬂ€ Suppositories of the
foll owi ng conposition are nmanufactured: ng/supp
Active substance 15 Supposipzory nass 1285 Total 1300
The suppository mass is neJted in a glass or stee
vessel, m xed thoroughlyamd cool ed to 45C. Thereupon,
the finely powdered act,i gubst ance i s added thereto
and stirred until it Has d[ spersed conpletely. The
m xture is poured into sSyppes AByldssof suitable
size, left to cool, the gupposit re then renoved
fromthe nmoul ds and packKedNi ndi vi duafTy in wax paper
or metal foil.d ains\wl./The use of comrpounds of the
general forrmula whgfein RL is |ower alkyl g hal ogen;

O R2 is hydrogen or hal ogen;

ound g a white
anple A Tablets
ctured in the

with a compound of formula



R3 -(CHR ) nCH, phenyl, optionally substituted by
-(CHR ) nCH, or is a saturated, partial saturated or

w@emratioso 5- or 6- nenbered heterocyclic ring w RET/PPE05/008144

het eroatom selected fromthe group consi sting of -N(R
4)-, -N=, O+, -S or -S5O hd whi ch rings are
optionally substituted by éﬁf&? b nOH, R is

i ndependently from"n" hydr } -(CH2)nOH R4 is
hydrogen, -S(Q2)-1ower alkyl or -C(O-1ower alkyl; X
k$a céhpouddB@smale- Or a bond; nis 1 or 2; or to
pharnaceutlcally active acid- addltlon salts t her eof ,
for the preparation of nedi ganments for the tr eat ment
of schi zophrenia. 2. The uge of conpounds of fornula I
In accordance with claim erein Xis -O or -CH
20-. 3. The use of corrpouof formula I in
accordance with claim&'“Ws&rejin.the conmpounds are
2-(3,5-bis-trifluoronethyl -lphe N-{4-¢Ce; chl or o- phen
yl')-6-(2- hydroxy- et hoxy) -

pyridin-3-yl]-Nrnet

2-(3,5-bis-trifluorofethyl -
yl ) - 6- (2- hydr oxy- Iy.aW
- N- et hyl -i sobut yr aMle

or (S)-2-(3,5-bis-t?i fl uoronet hyl - phenyl ) - N-Ji4- (4-f | uor
o 2 nethyl phenyl ) -6-(pyrrolidin-

L. but d 4,
rﬂg 8F3§‘ﬁ%€ﬁ%%§ P¥¥L£%%ﬁ§1F%aghggcgrg;ﬁgc anth

drai m1, wherein Xis -S-. 5. The use of conpounds of
formula | in accordance with claim4, wherein the

i S
25(3%“%‘%“0 uad SEOFRA bhenyl ) - N[ 4- (4- 1 uor o- 2- e
t hyl - phenyl ) - 6- ( 2- hydroxyethylsulfanyl)
pyridin-3-yl]-N-nethyl -isebutyrani de. 6. The use of
conmpounds of fornula | inJaccordance with claim1,
wherein X is a bond and S a saturated, partia
saturated or aromati cob-oLA6- nbered heterocycllc
ring with one heteroaﬁon1 sel fromt he group
consisting of -N(R 4)- | - dr -5(0 2, and
which rings are optlonal -(CHR' ) nOH;
7. The use of conpofnds) off formula I in accordance
with claim6, wherem_the conpounds @re:
2-(3,5-bis-trifluor nethyl-phenyl)-N—[4-(%ifIuoro-2-ne
t hyl - phenyl ) -[2, 3" ] bi pyridinyl- 5-yl]
- N- et hyl - i sobut yram de,

phenyl) N-{4-(2-chl oro-phen
Kymet hyl - et hoXy) - pyri di n-3-yl ]

| tw;ﬁ,a%omﬁ%uhabft&&hwt hyl - phenyl ) - N-[ 4- (4-fl uoro-2-ne

10

-r-oxy- [2,3" ]bipyridinyl-5-yl]
- N- et hyl -i sobut yram de,
2-(3,5-bis-trif|uoronethyl-%ﬂ%ﬁ%?&ghk[4-(4-fluoro-2-ne
t hyl - phenyl ) - 6- (3- hydr oxynet hyl - phenyl ) - pyri di n-3-yl ]
- b MBS Aydur dSeftivinydlan de,
2-(3,5-bis-trifluoronethyl -phenyl)-N-[4-(4-fluoro-2-ne
t hyl - phenyl ) - 5" - hydroxynet hyl - [2, 3" ] bi pyridi nyl -5-yl]
- N- net hyl -1 sobut yram de,
2-(3,5-bis-trifluoronethyl-phenyl)-N-[4-(4-fluoro-2-ne
t hyl - phenyl ) - 2' - hydroxynet hyl - [2, 4" ] bi pyridi nyl -5-yl]
- N- et hyl - i sobut yram de,
2-(3,5-bis-trifluoronethyl-phenyl)-N[4-(4-fluoro-2-ne
t hyl - phenyl ) - r met hanesul f onyl -
r,2',3 ,6" -tetrahydro-[2 4']bipyridinyl-5-yl]
- N- et hyl - i sobut yram de,
2-(3,5-bis-trifluoronethyl-phenyl)-N[4-(4-fluoro-2-ne
t hyl - phenyl ) - r ret hanesul fonyl - r, 2", 3
4' 5" ,6"'-hexahydro-[2,4"]bi pyridinyl-5-yl]-Nnethyliso
but yram de,
(RS)-2-(3,5-bis-trifluoronethyl-phenyl)-N[4-(4-fluoro
- 2- net hyl - phenyl ) - r et hanesul fonyl - r,2',3
I 4 5 6 hexahydro [2 3 ]blpyrldlnyl 5 yI] N—nethyll

o



W@ b@b/3050 whi ch conmpounds are

10

(4-fluoro-2-nethyl -phenyl)-pyridin-3-yl]-Nnethyl-isob
utyr am de. 8. Conpounds of fornmula | according to

2-(3,5-bis-trif|uoronethyl-phengl)-N—[4-(2-chIoro-phen
yl)-6-(2-hydroxy- et hoxy)
pyridin-3-yl]-Nnethyl-isobytyran de,
2-(3,5-bis-trifluoronethyl -fobhenyl)-N-[ 4-(2-chl or o- phen
yl)-6-(2-hydroxy-| hydroxy yl - ethoxy)-pyridin-3-yl]
- N- et hyl -i sobut yram de o
(S)-2-(3,5-bis-trifluorg
2- met hyl - phenyl ) - 6- (pyrrol
2-yl met hoxy) - pyri di n- 3-
2-(3,5-bis-trifluoro

. |phen [)-N-[4-(4-fluoro-
| NN CF _
mey hy obut yr ani de.

-(4-fluoro-2-ne
t hyl - phenyl ) - 6- ( 2- hydr ox et yIsquany&}- pyridin-3
-yl] -N-net hyl -i sobutYeani de.
2-(3,5-bis-trifluor t hyl - phenyl ) - N-[ 4- (4-fl uor o- 2- e
t hyl - phenyl)-[2, 3" ] bPpyridinyl - 5-yl] 1]
- N-net hyl -i sobut yram de,

2-(3,5-his- flu rone e [4 (4-fluoro-2-ne
twRareinhe h ;R Brye S gglr]CB ﬁ"{ 18| 5 v
&}nethyl-lsobutyran1de

2-(3,5-bis- trifluoronethyl phenyl)-N-[4-(4-fl uoro-2-ne
t hyl - phenyl) h nethyl phenyl)

rﬁ&i‘ﬁ’i‘%aﬂ)fnp N—nﬂﬁ%lﬁ? ™% obut yr ani de,

2 (3,5-bis-trifluoronethyl-phenyl)-N-[4-(4-fluoro-2-ne
t hyl - phenyl ) - 5" - hydr oxynmewhyl - [2, 3" ] bi pyridi nyl -5-yl]
- N- net hyl -1 sobut yram de,
2-(3,5-bis-trifluoroneth
t hyl - phenyl)-2‘-hydro§y
- N- et hyl - i sobut yram de,
2-(3,5-bis-trifluoroneth
t hyl - phenyl ) -1"
nethanesulfonyl-r 21,3, 6P¢tetrahydr -[2,4'] bi pyridiny
[ -5-yl] -N-nethyl-i tyran1de CF,
2-(3,5-bis-trif|uoronethyl-phenyl)-N—[4-(4H§Iuoro-2-nE
t hyl - phenyl ) - r et hanesul fonyl - r 2',3 ,4',5

| wﬁh tH@&ﬁﬁ]}@{frﬂ' 1 ghloroperbenzmc acid

4' ]blpyrldlnyl 5-yl]-N-net hyl i sobut yram de,
(RS)-2-(3,5-bis-trifluoronethyl-phenyl)-N][4-(4-fluoro

- 10 HEQTRPY ﬁ?ﬁ?m?nethanesulfonyl r,2',3,4
l,5",6"-hexahydro-[2,3"]bipyridinyl - 5-y|]
-N-nethylisobutyranide,(F&DR%+[l'-acetyl-4-(4-f|uoro-2
- et hyl - phenyl )-1" 2" 3',41| 5", 6' - hexahydr o-

[ 2,3 ]bipyridinyl -5- yI]-2 5-bis-trifluoronethyl -phe
nyl ) - N-nmet hyl -i sobut yr am 4
2- (3, 5-bi s- trlfluoronet%yl-oheﬁyl
H-t hi opyran-4-yl)-4-(4-fl ye
2- et hyl - phenyl ) - pyri djin- 3 -h? I sobut yram de,
2-(3,5-bis-trifluorongethyl -Whenyl)-N-T6-(I,!-dioxo-1I,2
, 3, 6-tetrahydro-1 Dbesthi‘opyran-4- CF,
yI) 4- (4-fluoro-2- neuhyl phenyl ) - pyridin-3-yﬂ]-hknethy
| -i sobutyram de or
2-(3,5-bis-trifluoronethyl-phenyl)-N[6-(l,]-di oxo-hex
ahydro-| |6-thiopyran-4-yl)-4-
(4-fluoro-2-nmethyl-phenyl)-pyridin-3-yl]-Nnmethyl-isob
utyram de. 9. A process for preparing a conpound of
formula | as defined in clains 1to 8, which process
conprises a) reacting a conpound of formnula

I ntermedi ates 5A-5B with a conpound of fornmula R3OH to
a conmpound of formula wherein R, R and R have the
significances given in claim1l, or b) reacting a
conpound of fornul al nternedi ates 5A-5B with a conpound
of forrmula R3SH to a conpound of fornula wherein R1,
R2and R3 have the significances given in claim1, or
c) reactlng a conpound of fornula mnth

o - o o

henyl ) -N-[ 4- (4-fl uoro-2-ne
I[ [2,4"]Dbipyridinyl-5-yl]

9F(-34-fluoro-2-me

[6-%%;6-dihydro-2
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ore) reacting a conpound of fornmula with a conpound of
formula (CF3CO) 20 to a conmpound of formula wherein Rl

waomeRIosve t he significances given in clai m IPCDEPf0)5/008144
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reacting a conpound of formula with a conpound of
formul aCH3SQ2C to a conpound’é?'fornula wherein R and
R have_t he, significances given iin claim1l1, or Q)
Mbsran Rgand go‘i‘ﬁY 6 &?Fc?l%’flg?aéi??ﬁﬂwﬁn\kﬁ‘ £33 Ly onpound  of
foermul a (CH3CO) 20 to a conpound of fornmul awherein Rl
and R2have the significances given in claim1, or h)
reacting a conpound of .formula with the conpound

3¢ hﬁ’%@‘%’ﬁ@i‘%‘é’ﬁf&o@p&‘f’a 0? "¢ npound of

formul awherein R and R have the significances given in
claiml1, or i) hydrogenatigy a conmpound of fornula to
a conpound of fornula whergin RL and R2have the
significances given in cl@im1, and if desired,
converting the conpoung1:- 21 ned into a

phar maceuti cal | y accepfabl ¢ adid ditigpn salt. 10. A
medi canent contai ni ng a cems ‘ﬂ%d in any one
of clains 1 to 8 and g cceptabl e
excipients. 11.. A [ gtoclaim9 for
the treatnment of .t jve and negati ¢&;, synptons in
schi zophrenia. 12. The invention as herei npefore
descri bed. *

to a compound of formula

N CF,

o= CF,
W
o IM

wherein R! and R?have the significances given in claim 1, and
if desired, converting the compound obtained into a pharmaceutically acceptable acid

addition salt.

10. A medicament containing a compound as claimed in any one of claims 1 to 8

and pharmaceutically acceptable excipients.

11. A medicament according to claim 9 for the treatment of positive and negative

symptoms in schizophrenia.

12. The invention as hereinbefore described.

A%



