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derivatives having CCR2 receptor antagonistic
properties. The invention further relates to nethods
for their preparation 5 and_pharnmaceutica
conpositions conprising them The invention al so
relates to the use of said conpounds for the
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treatnent of dlseases nmedi ated t hrough activation of
CCRZ teceptor, 1n particul

BTN O e (LR B Py anole ER YO BB i ST

d @nfagertisticgoresties.righe in\rmmrofmﬁcn relates tp mettipdsrfor thkir prepamtion

aghd iﬁhérﬂla&'ﬁtl&ﬁ ComBdsBRdRE céth %ﬂ ristieQk i e Fhe BS&RIBh Alsb Yelates to the
Sof

TNF- | L- 1,487 | t .
{ e RSP 71 egEansyS s presgpion gy e
i ttsauncamﬁ:dlseaﬁteamedlateaahmwlt agtivationfoRtie, CERL ibapewcinipegisular

t hidcERYB&eper. deri vati ves as sedatives and
anal gesics. =~ US 3, 850, 944 descri bes

2-mer capt o-5- (3-pyridyl)-imdazol e derivatives having
arwOi03f06a4a8adeseribes 2-thivisubstitulkdg imidagole derBhativesBaiviyg, 73,
p %&%@d\ﬁé‘tﬁl %&gpﬁﬁﬁitﬁﬁﬁcﬁ\h@ ot féfe%ée%f%%hnes especially

Iﬁﬁ;rtlgig a-aryl al] kyl am nes. 20 ArchiVv
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The compounds of the invention differ from the prior art compounds in structure, in -
their pharmacological activity and/or pharmacological potency.

One aspect of the present invention relates to a compound of formula

N
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a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine, a
polymorphic form or a stereochemically isomeric form thereof, wherein
R, represents hydrogen, C;salkyl, Csscycloalkyl, Ci.salkyloxyC, ¢alkyl,
di(C, salkyl)aminoC, salkyl, aryl or heteroaryl;



w0 nabepessdent |y represents hal o, Cl-6al kyl, d 4edkybmuy9s52369

10

15

20
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Cl- 6al kyl thi o, pol yhal oQ - 6al kyl,

pol yhal od _6al kyl oxy, cyano, am nocarbonyl, am no,
mono-or  di (Cl- aal kyl ) ami no, pitro, aryl or aryloxy;
R3 represents hydrogen, cyano, Cl4al kyl optionally
substituted with hydroxy or 2 5 Cl-6al kyl oxy,
CeauD)Rz(Dameﬂft@(lﬁn’)emem Greatig)l, NRe&RoMY, Ci-salkylthio,
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each R8 independently represents hydrogen, hal o,

a -6al kyl, C -6al kyl oxy, polyhal oCl-6al kyl,

pol yhal oCl- 6al kyl oxy, cyan, am nocarbonyl, nono-or

di (G 4al kyl ) am nocar bonyl , am nc%Ii m)no or

di (Glsdal 0, By R, OX Y al ky n
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hydr &8en, hal o or O__6a|ky|, n is 1, 2, 3, 4 or 5;
aryl @nepr ese@bs phenylagr pheny#@substktmted\M@J)one,
two, three, four or five 10 substituents each

i ndependently sel ected from halo, G.6alkyl,

Cl- 6al kyl oxy, pol yhal oC1- 6al kyl ,

pol yhal ogl 6akkyl oxy, c ano, am nhocar bo yI Qo
di (G ﬁ §1 ’G mkﬁ ’

yl) car bW N
di (CIL N_agl kyl )ms oxyn&r__/ m”het er‘& 1gyl
represents furanyl th| gpyl , pymgo oxazol yIR\9
t hi az ] dazol yl . 15 pyrazol i zoly
i soth a7§z{ol yl (a%zadi azE)aI \;/ll , tri a{%bq\{yl %1'“ Zdl az alf)l
pyridyl, pyrl dazi nyl, pyrimdinyl, pyrazinyl, each of

said het ocycles optlonally .bei ng substituted®ith
one sub uents> h in 8 y seleéged
from aI OO Rs18 8]PCT/EP 004/ 052369 -4
a - 6 , I OXYY \d‘bl yhal o l, N-0
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di (Clll-@bF)” ) am@pgar bonglis) ani no, @rRp- or @17)
di (CL. 4a.kyl )am no or nitro;
\/ /Rg
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each Rg independently represents hydrogen, halo, C;.6alkyl, C; salkyloxy,
polyhaloC, salkyl, polyhaloC, salkyloxy, cyano, aminocarbonyl, mono-or
di(C, salkyl)aminocarbonyl, amino, mono-or di(C; 4alkyl)amino,
hydroxyC, salkylamino, aryl, aryloxy, p1per1d1ny1 piperidinylamino, morpholinyl,
piperazinyl or nitro;
each Ry independently represents hydrogen, halo or C; ¢alkyl;

nis1,2,3,4o0rS5;

aryl represents phenyl or phenyl substituted with one, two, three, four or five
substituents each independently selected from halo, C;salkyl, C;.salkyloxy,
polyhaloC; salkyl, polyhaloC, salkyloxy, cyano, aminocarbonyl, mono-or
di(Ci4alkyl)aminocarbonyl, amino, mono-or di(C, 4alkyl)amino, phenyloxy or
nitro;

heteroaryl represents furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, each of said heterocycles optionally being
substituted with one or two substituents each independently selected from halo,
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are not included. The present invention also relates
to the use of a conpound for jhe nanufacture of a 10
medi cament for preventing or treating di seases
medi at ed through activation of the CCR2 receptor, in
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Chafeb i Sl
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hydr ogen, C1-6al kyl, hyd
C2- 6al kynyl, pol yhal od . 6a
Cl_6al kyl oxyd . 6al kyl, ami Cl 6al k® , nono-or

di (CL. 4al kyl ) ani nod - 6a¥%Y(l , /Z\’*n?‘ nocar bonyl Gi - 6al kyl ,
nmono-or di (Cl4al kyl ) am bonyl d . 6al kyl or aryl;

R6a and R6b each independent!§ represent hydrogen,
Cl-aakigyla, phmd@amcamﬁ&cemabla AdditidpGalad divieyenny mdine, a

15 rf}j/,’ Mg h1c aqr 2 }ﬂ% lo‘é% qgor@efnc%én%er%@tmn%%eﬁlm no
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q“’l 6al kyl , C2-6al kenyl ,

am nocar am no,

cn&ean»rnspms)bydrog@apmww irpxslesikylfel stfkyloy G splkyh :  or
alis ke TAIkIZa90rdeRkafad ], -5 Rho and R6b taken
t O zg%g{ndf%e}lgenhy %eprestexrmtg gglo (timal\ﬁpf 6?‘«51@%@ aﬁz&hf%hed
polyhaloC; salkyl, polyhaloC; salkyloxy, cyano, aminocarbonyl, amino, mono-or

20 di(C, 4alkyl)amino, nitro, aryl or aryloxy;

R; represents hydrogen, cyano, Cyalkyl optionally substituted with hydroxy or
Ciealkyloxy, C(=0)-O-Rs, C(=0)-NReaRev, C(=8)-NReaRep, S(=0)2-NRgaRep 0r
C(=0)-Rs;

Ry represents hydrogen or C;salkyl;

25  Rsrepresents hydrogen, Cyalkyl, hydroxyC, salkyl, Cz6alkenyl, C;.¢alkynyl,
polyhaloC, galkyl, C;salkyloxyCisalkyl, aminoC;.¢alkyl, mono-or
di(C14salkyl)aminoC; salkyl, aminocarbonylC; salkyl, mono-or
di(C;4alkyl)aminocarbonylC; salkyl or aryl;

R, and Rg;, each independently represent hydrogen, C;salkyl, amino, mono-or

30 di(C; 4alkyl)amino, aryINH-, aminoC;.¢alkyl, mono-or di(Ci4alkyl)amino
C1¢alkyl, C;¢alkylcarbonylamino, aminocarbonylamino, Cisalkyloxy,
carbonylamino or hydroxyC,.salkyl; or
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wo beosmossphiol i nyl or piperazinyl substituted w poT/E£2005/052369
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diReCinddReb kake?) togethercwitthibe }lib@zelﬁf@l Vk@ith they gtk atgached form
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aryl axy, ™ di nyl , Npt pefi di nyl am no, Imorpho
pi per azi nyI or nitro; 15 each R9 independently
repredents hgdrogen, kado or CI*#al kyl :@5n is i“)z 3,
4 or 5; WD 2005/118578 PCT/ EP2005/ 052369 :6
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10 each Rg independently represents hydrogen, halo, Cysalkyl, C;¢alkyloxy,

polyhaloC; salkyl, polyhaloC,_ alkyloxy, cyano, aminocarbonyl, mono-or
di(Ci4alkyl)aminocarbonyl, amino, mono-or di(C, 4alkyl)amino,
hydroxyC, salkylamino, aryl, aryloxy, piperidinyl, piperidinylamino, morpholinyl,
piperazinyl or nitro;
15 each Ry independently represents hydrogen, halo or C,¢alkyl;
nis1,2,3,40r5;
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Cl . 6al kyl oxy, pol yhal oG - 6al kyl ,

pol yhal oG - 6al kyl oxy, cyano, am nocarbonyl, nono-or
di (Cl - aal kyl') am nocar bonyl, agi no, nono-or

di (G 4al kyl ) am no, phenyloxy or 5 nitro; heteroaryl
represents furanyl, thienyl, pyrrolyl, oxazolyl,

t Hing zenresents phenyhorgibghyl subsyitusedovish onej o ghres, fidur or five
I sot §Ub§tZt@érK§ each ﬂﬂbﬁe&m@émi sefebed ﬁbiﬁ' hald, @,Mﬁml kyloxy
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o2 el Gk 01{5%59% i BhSH ngnm h
one @CisalsyHarhigodarhoamt, sminacmongrdediéhdalkyamise | phetydaky or
fromnt}al o, 10 C -6al kyl, d. 6al kyI oxy,
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par t hyidhdhyl, ﬁﬁﬁmﬂin?ﬁ swanhw@erah loP Ehl@hét&o{:}%llé@toﬁﬁo&aﬁy b&ke

use O nuf act ur
o SHENET PR B ot Sim gt PP D geleded from halo,
medi Gtebkyl, I6h eallgHoxya polyhade Ciaalkpl, polbal GCRAkyleeeatyara, i n

par t ihitbeHbdngT, mdhE%e Cf‘ﬁlk?f)a&fn%é&rb&@l a2 iﬁéﬁsgf y
di Sﬁ%f@ erel n sai mpound 1's a conpoun

for 4?4‘? ?’E’%O“P—%HOR' m S— NR3 ffNx Z a N oxide,
a pharmaceutically acceptable addition salt, a

U268 i) cuﬁem ﬂB@ prefent Qw@ﬂhdﬁr@sro%hﬁs io%thééfof § compound for the
ste,reggﬁ::fc | SO rlc formth R
r {8 H’VB‘F P’é&%{&?% "&e‘"‘f% GFSS%fFWFd‘a'&i‘mugh

alakiptratiny cfithe IOQRZ recedtot @1 pgtibks fpaprievenihg bk tréating inflamotatory

hfiRERa Wilereif i\ M%Q%ﬂﬁﬁﬁﬂ&’oﬂf&%ﬁﬁ)’“s hal o,
G 6al kyI Cl1- 6al kyl oxy,

pol yhal oCl 6al kyl , pol yhal aI kyI oxy, cyano,
am nocar bonyl , arri no, no org, 25 di (CI _4al kyl)am no,
nitro, aryl or aryloxy; R3 R[ esent s hydr ogen, cyano,

C - 6al kyl optionally substintut d wi ®h hydroxy or
- 6al kyl oxy, (=0 - OF@ﬁR@@f NR6aR6b,
C(=S) - NR6aR6b, S(=0)2-N or Clam-R7; R4

represents hydrogen or Cl_6al ﬁyl 30-R5 represents
hyadv-ogjde a ;ﬁbﬁzaic&yicallﬁla&émxﬂﬁd&iﬂn@]t,, a quatetrinkaniyk,.a

o iikiEd it N
dike Pt By §ragsng Gef“@él%ywc O&Hwh&zaallsﬂﬂwcmsﬂbd; kyl ,
nmondi(6r.salkyl)aminoC, galkyl, aryl or heteroaryl,;

each R, independently represents halo, C;salkyl, C,alkyloxy, C;salkylthio,

polyhaloC; salkyl, polyhaloC;_ salkyloxy, cyano, aminocarbonyl, amino, mono-or
di(C;4alkyl)amino, nitro, aryl or aryloxy;

R; represents hydrogen, cyano, C,salkyl optionally substituted with hydroxy or
C,salkyloxy, C(=0)-0-Rs, C(=0)-NRssReb, C(=S)-NRs:Rep, S(=0);-NRgRg, o1
C(=0)-Ry;

R4 represents hydrogen or C,alkyl;

Rs represents hydrogen, C; ¢alkyl, hydroxyCi_salkyl, C,¢alkenyl, C,alkynyl,
polyhaloC, salkyl, C;salkyloxyCi.salkyl, aminoC; ¢alkyl, mono-or
di(Ci4alkyl)aminoC, salkyl, aminocarbonylC; salkyl, mono-or
di(C; 4alkyl)aminocarbonylC, ¢alkyl or aryl;



di (G . 4al kyl ) am nocar bonyl Clal kyl
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w0 nebspessdent | y represent hydrogen,
ary1NH,
Cl- 6al kyl ,

am nqgar bonyl am no,
car bonyl am no or hydr oxyCl- 6al kyl ;

nono- or di (Cl4al kyl ) am no,
nmono- or di (Cl-4al kyl )am no
Cl. 6al kyl car bonyl am no,
Cl_6al kyl oxy,

or aryl;

WO

-7 Rba and R6b each
Cl- 6al kyl

POT/AP2005/052369

am noCl- 6al kyl ,

or 5

R6a and R6b taken together with the nitrogen to which
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io or er.azi S

a1 e4r ﬂ%@ﬁyi’ S L A
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5 a%%glpé @@{d@!ﬁ)er with B8 Hﬁbh&i(%%ﬁﬂh@/ hre attached form
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R8 F@i(@l Eﬁylﬁéﬁm@ar %A]ﬁyl gf&ﬂ@}oa}ﬁ 11) (a-12) R8

a-14) “(a-15) (a-16)
Tﬂese“‘ﬁ\i Jﬁﬁg?gngﬂfte@ se 5te ach R8 independent |y
rep e§ent roaen »R?I 8y Cfs
poI &aNJCl- a

kyI 8§ 6al kyl Nz(y, 15
onx ~ryan
ear bonyN—N nono- ON 8( CI 4 I ) am *réc&f bomh#
am n& nono-or di (Cl-4al kyl ) ani no
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each Rg independently represents hydrogen, halo, C;alkyl, C; ¢alkyloxy,
polyhaloC, ¢alkyl, polyhaloCjsalkyloxy, cyano, aminocarbonyl, mono-or
di(Ci4alkyl)aminocarbonyl, amino, mono-or di(C; 4alkyl)amino,



-8 hydroxyCl- 6al kyl am no, aryl, aryloxy, piperidinyl,
pi peri di nyl am no, norpholinyl, piperazinyl or nitro;
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Cl-6alkyl; nis 1, 2, 3, 4 or 5. ; 5 aryl represents
phenyl or phenyl substituted wth one, two, three,

four or five substituents eagh independently sel ected
fromhalo, ClL _6alkyl, C, _6alkyl oxy,

pol yhal oCl1- 6al kyl , ponhanCl 6al kyl oxy, cyano,

ami nhwiatm@nwlkylmmzwl arglog G pipkaidiny), pipstidioglaminen yiorpholinyl,
anm ngip, (95nQ;(C1 4al kyl ) am no, phenyl oxy or

oy I%ﬂ} ROyl arreReBvgresy ARG A DY avol y1

i SUX&IZZJB)/# or §;sot hi azol yl , oxadi azolyl, triazolyl,

t hirﬁ%ﬁ%@s@bﬁ{ bhergl’éﬂ ;siﬂehw summtaﬁzhmyﬂe; wm(mree Ml ¥t five

D begbins Gt inbrea v b Sed R e i et Aioiox.”
i ndepdytadtiilsyikglepayhalnd: falbyloiya cpano, mnealrbopm mono-or
ClL. Gaﬁkds,mmwma@dmyp%m%ainmm BEE, YR 94hin® FhE1RYor

cyano, 15 am nocarbonyl, nbno-o
di (P8 kyl ) ami nocar bonyl, ani no nmono- or
dihe@rohay] kgrirgsamts fipanyl, thueil)rl,cpyrmﬂ)d,vcbxam:lylt thitzolyl, imidazolyl,

1 ( 3p§}ai®1ﬂeits$3&¥61§?19 Réthiabott, BREM oy, b Byl ARiREE7 AT 1L PihrRly,

1 ( omerﬂaﬂflzs‘b@ﬁwf’w‘s PERRYY: 98B RE SR heterogpclss oationally being
20 as@smtoted with|onel ettwo/supsiitaentsidacty indefieodtintlg stlecséd frére halo,

pr eS@P, Iy M@xﬁb@lyﬁﬁ@@maﬁ&m ?ﬂ&ié&}a}@f&&?‘@y@n& 1)

as de elnabo§1 refnafter provided that

1-( 3a/ming¢ Ko BPBERE lkgﬁérmppcar nyl, amino, mono-or
| H- i dil Chasalsly@arino bf wikro;
1-I{rgwgéalt95tobenzyl ) - 5-et hyl - 4-phenyl -i m dazol e- 2-t hi ol

or har,maceut i.c bl e a n salts

t He e4o$“‘§ ﬁﬁ"f’z}fl)ﬁ%'lph%‘@’g?&ﬂg“‘g’%@& 2ﬁ@1"i’|aﬂ efore or

h elr-@-chddrolenzyDi-8-mihiyl-#-phenydringidezale-2thipar t of a group
defd AR Sncigied ai ght or branched chain saturated

hydr ocarbon radi cals having froml| to 4 carbon atons
such as nethyl, ethyl, propyl, 1-nethylethyl, butyl;

ClA patikylir earsbodimpnbofithopregeat inve@ionfaresthgrecompadwids o€ formula (1)

fta% %(b:g&ﬁ h@fenﬁ%@sfécd? ﬁgre&laﬁérrbrmw tﬁ%gcﬁd(g?ﬁlcﬂngn@ﬁx@ﬁ i 1)-4-phenyl-
o Rl ol osbrezy -ty Tudae-2- ol O

2 nhemayetnmw acgepdabihradditidnesaltOBeréofare n@tllkqhhdeds generic
to cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl

E‘Pgsn%ﬁihggeﬁ%%;%%%@?ﬁeﬁ%ﬁ%ﬂ%%%?@pf?%%?fh X 100 defings

6 straighioor badnghl ahemtsaturstadchydrodenhbt mdivals da@bg famhl st carbon

etdﬁﬁﬁwéuch B rlﬁaﬁﬂ}’ éth lb%{)ne}’i eﬁﬁlit f Htl?)‘?,%ﬂ r@ﬁ%ﬁﬂ&i as ?OJﬂz}lﬁ-n part
A RS nes Bt bFabgped shRip ST o drob s e having

V@@@OE 4 ¢ 85otateaT suePP 29 e £0mP W6 Hned for C,4alkyl and pentyl, hexyl,
2-methylbutyl and the like; C;;cycloalkyl is generic to cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl and cycloheptyl; C;¢alkenyl defines straight and branched
chain hydrocarbon radicals having from 2 to 6 carbon atoms containing a double bond
such as ethenyl, propenyl, butenyl, pentenyl, hexenyl and the like; C,.¢alkynyl defines
straight and branched chain hydrocarbon radicals having from 2 to 6 carbon atoms



-9 containing a triple bond such as ethynyl, propynyl,
butynyl, pentynyl, hexynyl and the |ike. As used

weneidses ore, the term (=0 forns a carbonyl POI/EP2005/052369
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when attached to a 5 carbon atom a sul foxi de noiety
when attached to a sulfur atom and a sul fonyl noiety
when two of said terns are atyached to a sulfur atom
The termhalo is generic to fluoro, chloro, brono and
iodo. As used in the foregoing or hereinafter,
pcbytaimingreetrinle bopd sueh gs ethypnydrprenymyl, betyeylgpestymyl, bexynyl and the
dafkened as nono- or 10 pol yhal osubstituted nethyl, in
particular nethyl with one or nore fluoro atonmns, f or
exanpl e, difluoronmethyl or trifluoronethyl;
paisused b@ima@fmwhe tesm £=Q) foaps ararpenyl nmfetlawhgr »taphdddo a
d Q:fabeﬁ Qtoﬂrﬁ a @Eﬂ’&adeQﬁo@l?'vMﬁﬁ |aR§:‘H5’d5fo| o i fBFatbm afdh kfonyf Bbiety
{.) d% E(#n P%ér oI yhal onet hyl ,

?8 2 3‘?‘?&? 83s 9% case nore than one

haI ogen atons are attached to an al kyl group within

t hﬁm‘i&fﬂ Rid is ‘%@n&iﬁ: t® ﬂ{xd&B Q!hﬁﬁr@ tﬂi’(}ﬂm 8id ibQo. As used in the foregoing or
hal.oC, -6

t
SRR RO BSMF Y o & e OR BT At 3 EORP Brochpsdss mopo) &
mawhyhalosubistitwted destlyil,| in particgarseéthylevith geme moce flarostows, for

t rh@(arlﬂ Veedlﬁﬁdiﬁ}n@ﬁyl Jr%ﬂdo?&ﬁé%ﬂﬁ 1?%.'16(5%' 168 A1 dup®R part of a

i st 3 - B o %}D oty orsgrgfreltgﬁst"na%ups
| |®ﬁa¢ﬂ inpolyhalomgifl, ﬂultdlﬂlrmomyt zlm@ thelilgt iIh gasetmwrothae bee

%ﬁ#ﬁm@ firef @GR4l B dnalil %ﬁﬁlpfv@fhld e beifor o f po%alom%yl or

d oned her ei nabove_or hereinafter
gjsf%%{i eyr’@%l?erf&%fa"lﬁmdl”ﬁeée%l ecul e of for nul a

(1) through any ring carbon or heteroatom as
apmeqmd lthe%arylfm ﬂ{étdeﬁx%ﬁoﬂbm{ H lg(%s &R td in@ﬁide Ilhtﬁé podsiie

ter
SR JOCT 5 eI S Sebn RO Gminge L H@vplykand
V\Wéhpmglylvarl able (eg. R68, R6b) occurs nore than one
time in any constituent, each definitionis
[ stituents inta

i ependent . OLlnes dravvn rom su

R ercny s ORI ol SRS B FUF e e i the

t alefiniyions ofitheesubstituentd of the qunpetndsef fatinain [Hecd foniwstaedR s, Rs,

dr 1WA mwmbmmsed ltl&elﬁilﬁge ?ﬁéﬁéécﬁﬁﬁ’terh{a ge g%c%ag& ﬁzhér x:ea;tamder of
- e o lbrul RY roful ch 3500 @W&%ﬁfﬁ%o‘ibﬂm% A% hprgRtite, if not

r mlgerws seemfied STus,for ¢xamplsewhérchaterearykis Iutndam‘lylt ihmay be

C ONRAEDEH1, 0L inli@z8 W, 3-itlidazaly FaddiRS BkeMer ei n t he

counterion is pharnaceutically acceptable. However,
salts of acids and bases which are WO 2005/ 118578
POYhesRy 0/81iaHe B8R 6., Reb) occurs more than one time in any constituent, each

definition is independent.

Lines drawn from substituents into ring systems indicate that the bond may be attached
to any of the suitable ring atoms. When the lines are drawn into bicyclic ring systems, it
indicates that the bond may be attached to any of the suitable ring atoms of any one of
the two cycles of the bicyclic ring system.

For therapeutic use, salts of the compounds of formula (I) are those wherein the
counterion is pharmaceutically acceptable. However, salts of acids and bases which are



non- pharmaceutically acceptable may al so find use, for
exanple, in the preparation or purification of a

w@basmessesit i cal |y acceptabl e conpound. Al |l sal PGI/EP2005/052369
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whet her pharnmaceutically acceptable or not are

included within the anbit of the present invention. 5

The pharmaceutical ly acceptablge addition salts as

nmenti oned herei nabove are neant to conprise the

therageuticall active non-toxic acid addition salt

f seppharmaesutically aceeptghdamaisalest findyuseyfon example; irethg preparation or
Phfificalios of aph@maeeaﬁczn@w taelétdo)hpbﬁld)ml%hl'tbedlhbtﬁer

atln ﬁ? u r cids as

| RSPy RESSb D] BB 8Pl 6.0 e
elgwmhwurochlorlc hydrobrom c and the |ike; sulfuric
aC|d nitric acid; phosphoric acid and the |ike; or

oo ThgmEbiEiy Sk op 15 RSB g o

oXainpuse thaﬂ@wpeuucslhcmtlm oon-tepicaicid, additignaalt formsywhich | the

t %Bﬁlﬁédxﬁs oﬁfolﬁiiﬁiﬁ o )irelab% 3 fdiHﬂJ pﬂi%@it{ek (%53 &ﬁiféﬂlén@ly be obtained by
hane benzenesul

8 Ll B P RO a8 SRTR AL, 1 xample,
zhbrsi@hdmghzm dydeochlotiay bydrobrpahioangdisheliks; sulfumid agidnitric acid;

I 'ﬂﬁ@spﬁﬁhéj&ld M@ﬁl‘ée‘i Y orighfic 8@dd, forfe%erﬂG %ethe ?R)%H(ﬁ‘é h§droxy-

t nt_ with | ta
N L A L A e
b duvanic; enaliedartatico2-hydrpxy- 1,2 ReproprastricarhbXyjic aoethangsulfonic,
N QArah&¥yiféniEBeAen&iul fohit e meMgibbhRResiBbic f&élﬂﬁexﬁf{esulfamlc

2SRl apto 2Bl B e Bi i B s Bl CAPRARY f o
exfermpéan betchnvestadby ireatment| with alkalidntel theafrée lamif@ar th

al kal ine netal salts, e g the lithium sodium

assi u es u l.ci um. alts and the s .
D256 3tpiinaS R ofeibio Gt ooy Skopitie e i
t dharapentically wmnou-t@n@matabmme additiomssalt farhes by treatment with
W&bﬁi&bﬁd’fb Bianic @hdbAThid Baseh lﬁ{ﬂer&se ga&mr&h@méﬂ for

t he faqur, butyl anm ne,. 1 SO
e o AR B A nd Barl R0 L s, .5, the ithium,
dispdioms ncpgdsalm, magnegijum, calblutrwaliwmethe Iikes sadisivdthraganic bases, e.g.

p |pli3ﬁ{ak3d 'séb%ndz{i‘? ame}ﬂafgeal hpgatmm&@mne Qmirlek 's@dhhalk‘ lr@iﬂymndme

| UL Nucl 1.4a1 ne ul Nol I ne an

| SRR, B Bt KRRSRVATIG: Bk BB e e,
2Jdan¢thﬂamm(ew@thﬂwn@t ﬁyﬂhanqar@ngrdmsamédnme, mmﬁmm@ n-
saiutysamﬁ@ Gyfrolidife, wﬂehdlammpmmes‘nﬁiéﬁmaaﬁne tridihy ]amlne

BBl a3 i 365 AP hp et K Spna R s
i A¥-methykDfgleaamins, @-amfiny-2r(hyfirexymethiyl) dlettbropanediod |hydrgbangine

ccam&r hrBaltd WRh Eﬂ]ﬂfoaicmfs@h% sfat leaﬂx%lrﬁﬁeolfysfnt@ hAtthe like.
ounds, 0 e

o7 e SRR %lrvsﬂe?*’aa"ﬁ% g wdéfrteﬁw&?esﬁgs

adem-he |ike. 35 The tern1 guat ernary am ne" as used

hemg irdimaidadiBn 9af frsont esCtH@B}Qﬁ'zﬁ@sr 3hd 3OWBHt lalditio ﬂer‘h§ which the

\pgéﬁlp?'&qg Bgf @g@u ?lgs 0 }e tg rf(grrlrjn aEx(arr)ples of sucg lfgrmts%re e.g. Ipy@z/ltes

alcoholates and the like.

The term “quaternary amine” as used hereinbefore defines the quaternary ammonium
salts which the compounds of formula (I) are able to form by reaction between a basic
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conpound of fornmula (1) and an appropriate

waep@saIss7ei ng agent, such as, for exanple, anPCI/EP2005/052369
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optionally substituted al kyl halide, aryl halide or

aryl al kyl halide, e.g. nethyliodide or benzyliodi de.

Q her reactants with good | egqing groups may al so be
used, such as al kyl trifluoronethanesul fonates, alkyl
nmet hanesul fonates, and al kyl 5 p-tol uenesul fonates. A
quittagemaf a/camponad hfformulp ¢3 and yredppraphiategroatemizimgagent, such as,
Ph&rémﬁaﬁlét Arﬁé}iﬂoﬁa]%&ﬁﬁft@m ﬁkﬂﬂume maﬁdeldaﬁmm:aymahde e.g.

Tﬁlée%&yglﬂﬂlﬁ fluo and ace

{Chherxeaetan i oo IR e GEug e plso be
exisérhsigd as elécyh@ﬂuorm@thbmsulifmtds,cadm ngthanésglfpnaseseartd alkyl

c %ﬁumﬁlf&raees ”Rac[ifatehﬁrfaﬂﬁﬁé h&% ;;daﬁwe@ rmé}gémﬁuegenl 0
one or sever. terti nitr

= SR IelY et Soipiegont PRl thjoroyRprjato. i ipaeete
bend peetate | Hieapunteron efaieice fant beantalvpa wsilg ioh eXobamgelresins.
(1) and thei r N-oxi des, addition salts, quaternary

arng, nes, .po ic forms or tereochemcall i sonmeric

o D Pt B SRS S s o
arformena @} whesemtoac eusehenl tediatyynitrogeo mtomisard gidiged tOHthe so-called
t ef.gxigst ereochemcal ly isoneric forns" as used

her ei nbefore or hereinafter defines all the possible

stereoi sonmeric fornms which the conpounds of fornula
( ) willtrecappreeiated 2nt dbrox ofitbe conghuinds wiforsmils §) angubdieNvaidgs,

7 CAEion sih) QERDLY mind PDlYROGAILSiTR) (N khetnically omeri
B FoBla it MR comeR T SRy 2 XSS REDTGITY

casmpemiedemdenot es the nmixture of all possi bI e
stereochem cally isoneric forns, said m xtures

g‘%"al nhng&‘ﬂf’%‘f‘g&ﬁft l eo éé’lsaggpseg an%ﬁ{re rosrthglfépmaﬁer defines

i radlithe phssibleisteneninoneri@ Sorfng winichdhe dampowhds of fgrmanted(T), hmi their

N-Rgkid&S adtﬁl"i’dnt sits, YRAMRALGImitkd B HAGDbRic %Hrﬁ ©F pﬂ}rsmlo%;’cally
e

f.or me substa i all free assqcl
o ML E AT R (ifed of mijeeicd th
pahemical desighation of hempcﬁ%iadmiomﬁte npxtafeeofablppsdﬂﬂss t han
1%&éocﬂaﬁcﬂtﬁ§(§meﬂcsfgﬂfsr Said HibdSres %%ﬁg SIP FRARIMEE and

AR OF o A Pt il Per of iy jgomerc

( Z?yrmssxf ermul3(@) 4nd t}zmlthomslba saltsssobvagasg@niernareaminesomay
Bforﬂlﬁ s&'s%ﬁfﬁlly%ﬁeaité Q&ocisidd Hith 1448 Blaf 109, preferably less

b| vaI C sat ur.at d ra

4l J i Gy Rk bl S RS L o oter
Casepasns) dﬂww,nelmnpammpngxdjaﬁfmlmm §oraemamawcai¢d Bs (E), this
(%@aﬁ?ﬁﬁ%e@é m&%ﬁéﬁlﬁiﬁﬂyﬁé&@ﬁtﬁ@?mry at said

Ub| e ﬁ@ e.terne cls é;oaﬁguratgg su%stltuents on

i EOBRSEBIST SR e Ehe iy o
Stbe\ra@mt tb@ln: mﬂhq}ly) satureted tadicalsmeaydiave ¢ither hepisuonigans
o@&&é 'eﬂéb?ﬁﬁéssdg‘d(ﬁﬁfé%@n&&ag BRI H %egen) orZ
WI t h[gg?t@&g S%%glgeggstry ats dldgl\llb Q{)on%n Thg\gn%(s)gfrs)/t%a}lg, ,S,Eand Z
are well known to a person skilled in the art.
Stereochemically isomeric forms of the compounds of formula (I) are obviously
intended to be embraced within the scope of this invention.



-12 Pol ynorphic fornms of the present conpounds al so
fall within the anbit of the present invention. The

wo esosn igsed ynor phic fornms” as used herei nbef or epOI/EP2005/052369
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herei nafter defines all possible crystalline
arrangenment of a particul ar conpound. A pol ynorphic
formof a conpound is the sgie chem cal entity, but

in a different crystalline arrangenent. The 5 term

"pol ynorphic forn is well-known to a person skilled

i Potymerphi¢ foripg pithe preiént coropovpdoilsqfall withirethe ambit of the present

C%ml H&dSrmt M%o%c{rﬁﬂﬁi@f&:gﬁ” isqlss?man%ma bmé}emhﬁbrueﬁnes

el o nt o Sul t apl.e_.dosS orm pe

ool oS P Rlipha e ehien: 51 8 PR LSOOG A RE b g of
rad:osmalmdl is the seme chieaycal ehtdy,chut ot a diffsmptecrystadlinearrangement. The

R&RH e Hmbp HIBHor01s Wid1-IeRWmab @ pkRod SiGIBdARthel #L tO the
next. "Oice ‘a pharmaceutical conpound is produced for

use, it is inportant to recognize the polynorphic form
d dPolymmrplde forme atpharmasaii@l ¢aompounds agshe of inthegst to Hwse involved

p fﬂﬁié%%é?&bﬁ@ s%@tﬂt?l@ Sgﬁée ﬁfi‘ﬂ%e@%@?f%%oﬁﬁ@&rg?g @%ﬁgﬁm
tlopsins Rintrk ahico APy RS, dre ot dsog? e Moasured

p oilawnmt bhcamnfambin from soniet tortbevnext.ddrise a pharoaceaitical compound is

P ad?i@éd%!r ﬁsef f mﬁlpbﬁa&% RESERR the pdlyBGPhit & dehigEkdideach

no hi bi t enhanced t her nod
st‘{Qé’ngl R G AP OO, PIOGIP 355 G i o Ak ) e same
p cimonot gftdinag is onchsled breacinddsags. dherefore, phaﬂmm tacgssure that

f QHaH! a%‘iﬂémﬁo lymBEic %t HSof@ 'm&k'ﬁ] SsintRhatiof BFEJ)]%()&%C@%S is

al so ex St the|r tautomeripc form .Su or s
T L e T R T p e
( Is)abanyeanmmbhardoneauiwle tharcbthergadlymidrphio farine for daghesionfin

t MhaidRaR1M foAY@RIOnQN. For instance, it is intended
that S=-\/ HS--\\/ formula (I) includes the

tautonmeric formof NH being N. Thus, the conpounds of
t Hengrof slerdompoyrels of fminladDuoky awrepstindheinfautomeric Fam( Bach

s B oy S B et B
o BT R o scopg OB meser LEL N

N-oxide forns, their addition ts t hefig—guat er nary
aﬁbﬁﬁﬁa (I) faelutles thetayidhieAl fotmf ofr s BH Heligi T N. Thus, the

St 8k %lf&a' Felerlt t?dnfmélg&{@or?pﬁmcgp ??{%rﬁ}ul  nter est

are oun
stereochen1ca||y // R2)a

s=<r“ il

Whenever used hereinafter, the term "compounds of formula (I)" is meant to also

include their N-oxide forms, their addition salts, their quaternary amines, their
polymorphic forms or their stereochemically isomeric forms. Of special interest are
those compounds of formula (I) which are stereochemically pure.
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30 WD 2005/118578 PCT/ EP2005/ 052369 -13 \Wenever used
her ei nbefore or hereinafter that substituents can be

i ndependently out of a |ist of POYRRZ00§/652369
definitions, such as for exanple for R6,, or R6b, all
possi bl e conbi nati ons are intended which are

chem cally possible. 5 A firgh_ interesting enbodi ment
of the present invention relates to a conpound of
formula (R2). R4 1 (n S=N/ R3 X Z a Noxide, a

p Wéhemaver wsédcmerdinbefore epheadihaftenthdt substituentd ¢an by selected each

?Hﬁd r%li%ﬁt\Y% &H‘o%llé%rofﬂum@ﬁ)@{ @e@ﬁh?ﬂh ﬁﬁéﬂééfb legoxf IEJ;F}R@
reo er.ein nt s al ky

AT pogae SRy raion g e R AL Eeay potsibi.

di (C1_6al kyl ) am nod . 6al kyl , aryl or heteroaryl ; each

Rgi\ FRIRREQERY Erhb’odirﬁ@ﬂt of ﬁl@tﬁesmll&ven@m Rldlto a e ound of
6al kyl oxy,; O -6alkylthio, polyhal oCl-6al y?

p ??‘P?z!ﬂ oCl- 6al kyl oxy, cyapno, am nocarbonyl, am no,
nmono-or di (C 4al kyl ) ar no,,/(‘hzi)'{ro aryl or aryl oxy;
15 R3 represents ‘hydroge yano, Cl _6al kyl optionally
substituted with hydroxy or 1. 6al kyl oxy, C(am)- O R5i
C(0) - NR6aR6b, C('S) - NR6aR6b,,{ SFE0) 2- ¢§R6aR6b or

C(=0 -R7; R4 representss drpgRn or A _6al kyl; R5
represents hydr ogen, C1- |, hydroxyCl- 6al kyI,

C2 6al kenyl, C2-6al kynyl, 20zpol yhal,oCl_6al kyl, Cl

yGi_al ky |
LB S b ) A0Sk BELdhon AN Palera i o
nﬁt?@quhemleﬂboﬁomwwfym ameﬁ’éad\effefhw G - 6al kyl or aryI
Rﬁa seﬂékhye@g&h Ongtaips, rwkeaidlqamw,rrln&ﬂgmxmqmen,
M. r a amil no
Xallg'hag%%, %ﬁrﬁ Orrnglg{gl(oog?y di ( L - 4al kyl ) ani no-
25¢a@1 Rptadependently represnts halorsalion ﬁ®6 Tylony, G galkyhikio,
ﬁm y @ﬂ@ﬂgbgﬂééﬂlgmpﬁ@halﬁlﬁﬂdymb@%m Qigi’lm%bﬂiﬂhmw _fmor:lO-or
yar r ta entoget er wt
t he dﬁ@%‘l’%‘@'ﬁm% mgtﬁ%%e aré attached form
pyRertepresentsiydroen. gyans) Carlry] optiopslbyybstipted pith hydroxy or

Pi peci dikyyxy, OH09IRE,TT(=0)-NR{RQIG(RF)- NReReb, S(=0)2-NRgaRep O
thio 4@'}9' I nyl or piperazinyl substit ut ed with

Cl-6a
R4 represents hydrogen or C;alkyl;

Rs represents hydrogen, C, ¢alkyl, hydroxyC; salkyl, C;salkenyl, C.salkynyl,
polyhaloC, salkyl, C;salkyloxyC; ¢alkyl, aminoC, ¢alkyl, mono-or
di(C 4alkyl)aminoC; ¢alkyl, aminocarbonylC,salkyl, mono-or
di(Ci4alkyl)aminocarbonylC; ¢alkyl or aryl;

Rsa and Rg, each independently represent hydrogen, C;alkyl, amino, mono-or
di(Ci4alkyl)amino, aryINH-, aminoC;.salkyl, mono-or di(C;4alkyl)amino-
C,¢alkyl, C,¢alkylcarbonylamino, aminocarbonylamino, C;.salkyloxy,
carbonylamino or hydroxyC; salkyl; or

Rsa and Rg, taken together with the nitrogen to which they are attached form
pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl,

thiomorpholinyl or piperazinyl substituted with Cy_alkyl;

R; represents hydrogen, C, salkyl, hydroxyC; galkyl, C,salkenyl, Cs.salkynyl,
polyhaloC, salkyl, C;salkyloxyC, ¢alkyl, aminoC,¢alkyl, mono-or
di(C,4alkyl)aminoC, salkyl, aminocarbonylC; salkyl, mono-or
di(C; 4alkyl)aminocarbonylC, salkyl, aryl or heteroaryl;



30 R7 represents hydrogen, Cl.6al kyl, hydroxyCl4al kyl ,
C2- 6al kenyl , C2-6al kynyl, pol yhal oCl-6al kyl

w@&io08akdsys oxyCl. Gal kyl , am noG - 6al kyl , nbno- OPCT/EP2005/052369
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15

di (4 4al kyl ) am nod _6al kyl, am nocar bonyl Cl4al kyl ,
nmono-or di (C 1 -4al kyl)am nocarbonyl C 1 -6al kyl, ary
or heteroaryl; WO 2005/ 118578 4PCT/ EP2005/ 052369 - 14
represents a cyclic ring system selected fromR H R8
RO B N8 ONbL SANO' R ""JRL.J ~J TJ Rai N N N g

RY 1gpregeatsia) cyche dig %yate@)se(eatedﬁovﬂa 5) (a 6) \NR8 O/R9

I
Y4
H

\0\ tS3 N8 \N R8 j )s,/ N ORN-KRs R LB8 N -N HN R8
RO - 10)Q aw 11 2) @8'NR R8
PR a7 Rs(a )(a )‘\1 ) a\l) A

(a-1B) (a-14 (a15) (alRéf) (al?) NIl Rs R9|JN
8 eac 3 |ndep ently £Hr esentssyhydro

halé( )Cl Ir}ﬁ I, Cil- 6 yI oxy, a‘?“?)ol yhalt(o - 6al %%P]

pol yhal oO 6al kyI OoXy, cyano, am nocar bonyl nono-or 5

di (C1. 4al kyl ) anvnocar bonyl, am no, nono-or

di (Cl1- 4al kyI )am n hydroxyCI 6al kyl anRano aryI

aryl oy, Roi pen &’ p\pperldlmﬂ am rph
) %
R L R

@7) (a-8) @@-9) (a-10) (a-11) (a-l 2)
/ \/\ ] T jf, \(L
k \ N“‘O
(a-13) (a-14) (a-15) (a-16) (a-17)
\N
(a-18)

each Rg independently represents hydrogen, halo, C,¢alkyl, C, ¢alkyloxy,
polyhaloC, salkyl, polyhaloC; ealkyloxy, cyano, aminocarbonyl, mono-or
di(C, salkyl)aminocarbonyl, amino, mono-or di(C, 4alkyl)amino,
hydroxyC, salkylamino, aryl, aryloxy, piperidinyl, piperidinylamino, morpholinyl,
piperazinyl or nitro;
each Ry independently represents hydrogen, halo or C;alkyl;

nis1,2,3,40r5;

aryl represents phenyl or phenyl substituted with one, two, three, four or five
substituents each independently selected from halo, C;galkyl, C;salkyloxy,
polyhaloC, salkyl, polyhaloC, ¢alkyloxy, cyano, aminocarbonyl, mono-or
di(Csalkyl)aminocarbonyl, amino, mono-or di(C,; 4alkyl)amino, phenyloxy or
nitro;

heteroaryl represents furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, each of said heterocycles optionally being



waendbstiigseent s each i ndependently sel ect ed fr onpdiBEP2005/052369
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nis 1l 2,3,4 or 55 10 aryl represents phenyl or
phenyl substituted with one, two, three, four or five

Cl. 6al kyl , C1-6al kyl oxy, pol yhal oG - 6al kyl

pol yhal oCl- 6al kyl oxy, cyano, am nocarbonyl, nono-or
di (G 4al kyl ) am nocar bonyl, g®ino, nono-or di (Cl
4al kyl ) am no, phenyloxy or nitro; 15 heteroaryl

represents furanyl, thienyl, pyrrolyl, oxazolyl,
t hi asubstiphted with @ne @i tyio substients shgH inddpsedeatin bgected from halo,

Is$f®;@m91 Y, sal bt M%a\lécmhlhlﬁlzp&l?lbalo@ Psggtlgilg f@lyééﬁgch o
DY | S bosarBby, R 3L b A s 3509 PoheE

PU/@@Q@EﬁMQ@QrmMS substltut ed W|th one or tvvo

;,w dddypiit s each | ndependent I y sel ected from hal o,

0 h C
%’@fh"@gqeﬂ%}{%é( ?’%’“&/gﬁdx“ ﬂ?%()tg’gk’ﬁ%%yl ,  nono- or

di 16(@1chwrkt3eha)dh‘ﬁ wthy bf-Hpbenyl-imidaiale?2-thivi o- or
digtdAdickigka.am no or nitro; 5 provided that
1- (3, 4-di net hoxybenzyl ) - 4- phenyl - | Hi m dazol e- 2-t hi ol ;
and
1-A secaid inteoisting sthhodimett lofj the praséns impention rdlates kaea Goniviund of
argrm®d 1 ncluded. 10 A second interesting enbodi ment
of the present invention ?&% to a compound of
formula (RR)a R4 1 0) NS/ Z wherein Rl
represents hydrogen, d - yR, C3_7cycl oal kyl,
Cl_6al kyl oxyCl- 6al kyl, 15 R

di (g _6al kyl )am noCl_6al ky a'f{}/l dP heteroaryl; each
R2 i ndependent |y repres%ﬁﬁpvl(l 0, Cl_6al kyl,
a - 6al kyl oxy, O -6al kylt pol yhal oG - 6al kyl,

poI yhal oCl1- 6al kyl oxy, cyano, 4ni nocar bonyl, am no,
di (Cl. 4al kyl )ami no, nitro, aryl or aryl oxy;

SR Sl o g asn

NR6aR6b,
S(eaﬂb Rz M@ﬂﬂ&hﬂp repr@ér&m:alﬁmmmylr €pdatigionySChyalkyhijen or
Cl—%@iymﬂl)(;lwalkyl, polyhaloC, salkyloxy, cyano, aminocarbonyl, amino, mono-or
di(C, salkyl)amino, nitro, aryl or aryloxy;

Rj represents hydrogen, cyano, C;¢alkyl optionally substituted with hydroxy or
Cigalkyloxy, C(=0)-O-Rs, C(=0)-NR¢aReb, C(=5)-NRgaReb, S(=0)2-NReaRep o1
C(=0)-R7;

R4 represents hydrogen or C;alkyl;

Rs represents hydrogen, C;salkyl, hydroxyC, salkyl, Cs.¢alkenyl, Cs¢alkynyl,
polyhaloC; salkyl, CysalkyloxyC, ¢alkyl, aminoC,_salkyl, mono-or
di(C, salkyl)aminoC, salkyl, aminocarbonylC, salkyl, mono-or
di(C, salkyl)aminocarbonylC, salkyl or aryl,;

Rs, and Rep, each independently represent hydrogen, C; salkyl, amino, mono-or
di(C, salkyl)amino, aryINH-, aminoC;salkyl, mono-or di(C,4alkyl)amino-
Cisalkyl, Ci.¢alkylcarbonylamino, aminocarbonylamino, C;salkyloxy,
carbonylamino or hydroxyC, ¢alkyl; or

Res and Rey, taken together with the nitrogen to which they are attached form
pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl or piperazinyl substituted with C,_salkyl;



R5 represents hydrogen, C _6al kyl, hydroxyCl_6al kyl
C2_6al kenyl, C2.6al kynyl, polyhal oG - 6al kyl

w@&ie08akdsys oxyCl al kyl, am noCl- 6al kyl , nono- or PCBHEP2005/052369
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15

di (G _4al kyl )am noCl_6al kyl , am nocar bonyl G - 6al ky1,
nmono-or di (Q -4al kyl ) am nocar bonyl G - 6al kyl or aryl;
R6a and R6b each independent]|y_represent hydrogen, C1
_6al kyl, am no, nono-or di(C -4al kyl)am no, aryiN -
am noCl- 6al kyl , nono-or di (Cl 4al k am no- Cl1 6al kyI
CRGepirbophts hycbegspl, Gndatkyl, haﬁrpnr@asmﬁ Qimﬁkqnml? C, salkynyl,

Cl- Gﬁiliﬂﬁiﬂxalkﬁoc, Wﬂﬁxﬁ%ﬁlkw aﬂﬁnom/gm@qyrsanm kyl; or

o R 4 BV b ool HeBg8s f’d.“ﬂ'yfh
pyr a@&xmdlkﬂydmnmaﬂ@nylﬁlwﬁkyl goylmshateroapll;, nor phol i nyl ,

Ll RAREARO] dyllid il oyRieRREAWono Ui L ut ed wi th
Cl- 6al kyl ; 11857 /EBZOOS‘{ 052369 -1ﬁ R7

r epresent s\%ﬁé/ogen G/ Ikyﬁ\Nh drd‘ 6al
(:2_§L | Renyl\ &&_6al kyﬁn ti pol J
Cl- TPkyI oxYC 6al kyl N —amhoCl1- aI kyI ﬁo %iorNI

di (O ®4al kyl ) ani noCl 6al kyl, ocar bony1C1. 6al kyl,
nondadr  di (&2 4al kyl Jesi nocar E]"o‘ﬁw a @a%kyl 91 or
heteroaryl; 5 Z represents a cycl ic ri ng system
selectedfromS,NORsR9R$(\ NN R8 "\\ o\ N C N
NN URs LIJ L-J~7 NIJ R8 (a-1) (a-2) Ka-3) (a 4

(a 5) 1(1a-R6) N\IRg 00 R9 \Qs tS NN' Rs , NRg
N QN o Ro Q{RN*( Na 1)) fza 11)
(a 1 —0R8 s \N—R&s \IN/?‘? N
R9 RO (a-13) (a-14) ‘i‘sa 15) (§916) (a-17) IIR9N R
(a-7) (@-8) @9) (a-10) (a-11) (@12)
Rg
Rs N R8
/ \’\ Sr N S SN
8 t’] | _ ] \
’\iN N /\R9 N—O
Ry
(a-13) (a-l4) , (a-15) (a-16) (a-17)
N,
R?/( E"Rs
\N)
(a-18)

each Rg independently represents hydrogen, halo, C;salkyl, C;_salkyloxy,
polyhaloC; ¢alkyl, polyhaloC; ¢alkyloxy, cyano, aminocarbonyl, mono-or
di(C;4alkyl)aminocarbonyl, amino, mono-or di(C, 4alkyl)amino,
hydroxyC, salkylamino, aryl, aryloxy, piperidinyl, piperidinylamino, morpholinyl,
piperazinyl or nitro;
each Ry independently represents hydrogen, halo or C,; salkyl;

nisl,2,3,40r5;

aryl represents phenyl or phenyl substituted with one, two, three, four or five
substituents each independently selected from halo, C;alkyl, C;.salkyloxy,
polyhaloC; salkyl, polyhaloC,.salkyloxy, cyano, aminocarbonyl, mono-or



R Ns (a-18) each Rs independently represents
hydr ogen, hal o, Cl-6al kyl, Cil-6al kyl oxy,

w@ologhadsoCl- 6al kyl , pol yhal od . 6al kyl oxy, cyaneGT/EP2005/052369
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am nocar bonyl, nono-or di (CL. 4al kyl ) am nocar bonyl ,

am no, nono-or di(d _4al kyl)am no, 10

hydr oxyCl- 6al kyl am no, aryl, gtyloxy, piperidinyl,

pi peri di nyl am no, norpholinyl, piperazinyl or nitro;

each R9 independently represents hydrogen, halo or

C1. 6di(Gayalkylaminecathonyl, arginomego-6r dig(fiyal vléqm@@.@h@ryloxy or

phenytroor phenyl substituted with one, two, three,

f rorfve ents,each i.nd

< S S i e Ry Sl R o

pol ymmmr@adakqul lsgthiaywal owa@aIYRW@n , thigdiazelyl, pyridyl,
Y6 1204R 0 gﬁéﬂéieroc cles o tmnall bein

PCTfn%%%COSIO 9 ggm ! y e

Cl-4al kyl.) an car

m nBDSIBRG Wb oaF PRy S&X{H SRR B hom vt
ni t r Gicatet, € eakyloxy; pplykalelitsalkly palmbalocuhlkﬁhyy,,cyano
pyr rahmbcarws Z Godib-or aircfa,a Jnmnb{:ﬂr Dladino, mdMé 870! y!
[ sox%fé %]:kwl slot hi azol'y oxadi azol yI',” triazol yl,
t hi 28Yyyamigy e 5 pyridazinyl, pyrinmidinyl,
p)prmdedyhat each of sal d heterocycles opti onal Iy being

bgtd- &kﬂe Bf'ylﬁﬂghé}f l-ﬁHQnr‘i"&%lEJzttH{%;ﬂ“aﬁd each

d nt I el.e om_hal o
@aq?'ik]?? )'S'SP‘)' 'ng@f le-2 &i&/hal oCl 6al kyl oxy,
mtmcamedmocar bonyl, nobno- or

d| (G -4al kyl ) am nocar bonyl am no, nono- or

A ARy R bR Rl s e

arthlereof as mentioned herembefore as interesting embodiment wherein R; represents

HyRrogfH, e/Re0E0)0 -5%,9@@)5 NRHLE LS - RRIRZO B €085 NI, R, or

@’6&%‘ i ncl uded.” 15 A rd 1nteresting enbodi nment
compounds of forrmula (1) or any subgroup
thereof as mentioned hereinbefore as interesting

ewﬁﬂﬁ%e%r ‘ﬁrﬂwd&nf&@ﬁﬁ%@ 5und§)6?|f&ﬂﬁﬁ ()@Y 88Psubgroup
%Ff@%%ﬁ%asﬁ%m gﬁ“% BGWW Wh?%?é‘gf?ﬂﬁf@sems

OZ RESE
e rctmm @esuikyd optianklly substitoted ggthdiydfoxy eriCasalky)oxys CE@)-O-Rs,

wtfks m@éﬁg)&mmﬁ ARE, r&ld(héj-m; €A &fth mterestmg

I n res odl ne ese

ertga ﬁﬁ Wn OCI‘?WP fbfg q P%Rgd) T &t ﬁlrb g}? ggs Meritioned
Ciheginbeidroas,inte@st@) en@ORBnent @@@)emmaaﬂetcnts cyano, C(=0)-O-Rs,
q&%ma@m(—ﬁmmbw RRORAUTRORR,. A fifth

interesting enbodi ment are the conmpounds of fornula

(1) or any subgroup thereof as nentioned
A sixth interesting embodiment are the compounds of formula (I) or any subgroup

thereof as mentioned hereinbefore as interesting embodiment wherein R; represents
hydrogen, cyano, C(=0)-O-Rs, C(=0)-NRg.Rgp, or C(=0)-R7; preferably C(=0)-O-Rs;
more preferably C(=0)-0-C, salkyl; most preferred C(=0)-O-CHs.

A seventh interesting embodiment are the compounds of formula (I) or any subgroup
thereof as mentioned hereinbefore as interesting embodiment wherein Z is other than 3-

pyridyl.



25 hereinbefore as interesting enbodi nent wherein R3
represents cyano, Clam)-OR5, C(O -NR6aR61,,

wEireSh1g8R6aR6b, S(=0) 2- NR6aR6b or C(=0) - R7. A BIREP2005/052369
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i nteresting enbodi nent are the conpounds of fornula
(1) or any subgroup thereof as nentioned hereinbefore
as interesting enbodi nent whefgein R3 represents 30
hydrogen cyano, C(=0-0OR5, C(am-NR6aR6b or
preferably Clam-ORS; nore preferably
C(Aanﬁl reemgkembodmt arp thefcompeends ok frmalacNi@r apy subgroup
S a@edflas m&hﬁd@ammmbmllmﬁn@r&wbﬁmﬁﬂmm @sis @fcyclic ring

f

S0P Bablde Mo P, OO s B0 TR T 10
ot(@dR). (hdh, @-1435ady} ¢rc(9116) as@eﬁ@@ishqqmae, preferably a cyclic ring
P@ét&ﬁ%&&ﬁé%&ﬁgﬁl), (@8), esns)e( al9)! @[19%,{(h-19), erPD (R (a-16)

t
F I 0 SRRTBNaB S e e%%%ss@gﬁﬁﬁwﬁﬁ&@ Pl @, @9)
ertada), mam (nhlér)e(aﬂ 4Yyori(8-18); eyen there praferably psyein ringl sygterad
f rs@m:tédifr&)n (a ?'(2—)2) @- 9; @10()(0@(41 3); ﬁlast@efet('éi a@)ych& ﬁng7 %' stem of

1%?”%‘11 6) as defined herei nabove preferably a
cyclic r| ng S system sel ected from(a-1), (a-2),

( a Binth inRredting éBbodiment arcki ¢orﬁp'l‘.>uﬂ<%)of férRmuled)l) orlady ddbgroup

f
S i s Blentied BabishE og g pmbp imshEwheer 7 ¥  pyctic ring
1Gystetp gelected frothga-2), 89-7) qr4a-9) a2 ¢ycli¢ ring sy6lem selecied fom(a-2),

pr(sfsjé 6@l m) q)r&y@bmvlfefemz $sVaS<§)QH% risEbyRehtidfed rﬁoéracam,, (a-7)

refe
S R PRl B 2 s e BISHET KR @), 07 o
i r{8-9) ank whegein Ry oxpirasents CEr@-@Re. conpounds of fornul a
(1) or any subgroup thereof as nenti oned here|nbefore
as erest odi wherein Z.i.s a.c c rin
o B Gt R B e EfpPl o romi oy g
r ithegeaf\ps mentienetl derelicforemifteresting embadig)entwherein niig} or 3;
préekBly whe¥deh @) Z is a cyclic ring system sel ected
from(a-2), (a-7) 15 or (a-9); nore preferably wherein
Zis acyclicring systemselected from(a-2), (a-7)
orAn ¢levegth intgtestigenatiodinkt dng theccnmpoynds(of @)rm@lad) orany subgroup
t aRdréoflad hiRhEsHel 'ﬁ&eﬁnﬂ@[@ﬂ:‘ A Bitbre@ing afr eiﬂb@dﬁ{éﬂmhk?éﬁﬁ anZ and said
b ran ere as nentione
he%?vrr% IH#U mggrelxﬁafcg&@%f’ 8” ?ft wherein nis 2
or 3; 20 preferably wherein n |s 2. An eleventh
l( A ek inﬂ@esﬁﬂ?@ﬂbé@ﬁ&rﬁ%f@th& B&nﬁ&ﬂ&@t S Emia (1 6F Isab group
or. an ub ere nen |one erei

| ther oS epRons B Be i e R Be T o S e B B e
Rchalp, Sstaﬂltym&ltsslkﬂpey o mbé'ébﬂn«saﬂeﬂ,a)rafn@bbdlah) praestyhalaCi calky,
Z%Mwﬁbﬁdhmm rﬂ&f&&t&lﬂ@rsﬂmw R préfeRed Rifo, GPPRAIMI Thloro

o Ibgl%lr subgr oup ther eof as nenti oned
herr A58 er'®%i ng enbodi ment wherein R2

represents
A thirteenth interesting embodiment are the compounds of formula (I) or any subgroup

thereof as mentioned hereinbefore as interesting embodiment wherein R; is hydrogen,
methyl, ethyl, n-propyl, methoxymethyl, cyclohexyl, cyclopropyl,
dimethylaminomethyl, 2-thienyl, 3,4-dichlorophenyl; preferably R, is C;salkyl or
CiealkyloxyCi.salkyl, in particular methyl, ethyl, propyl, methoxymethyl, more in
particular methyl, ethyl, n-propyl or methoxymethyl; more preferably R; is Calkyl, in



hal o, C,.6al kyl, C1.6al kyl oxy or pol yhal od 4al kyl ;
preferably halo or polyhal oCl -6alky, in particular

w@hlosnss7d | uoro or trifluoronmethyl; nost prefercBEP2005/052369
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hal o, in particular chloro 30 or fluoro, nore in
particular fluoro. Athirteenth interesting enbodi ment
are the conpounds of fornmula_fgl) or any subgroup
t hereof as nentioned herei nbefore as interesting
enbodi nent wherein Rl is hydrogen, nethyl, ethyl,
n -partisplat methyl, iyl andipngayl, n@y@i@@wlar methyl, @ﬁwybpw-prosﬂ most
digigbiod RNk e@dget hyl . 2-thienyl, 3, 4-dichl orophenyl;
preferably R "is C-6alkyl or G -6alkyloxyG -6al kyI ,
in particular nethyl, ethyl, propyl, nethoxynethyl,
ok Buirtpentipiataréstiog amberimbntiare e hyrhpoundgefdpsulaT) or any subgroup
MRAGERF M Riehtioned RBembeXoR R inbleMing enfbddireatidttin R, s %Qrogen
2005/ 118578 PCT/ EP2005/ 052369 -19 particul ar nethyl,
ethyl and propyl, nore in particular nethyl, ethyl or
n-AoFifigapth intepssting gmbddimend drefhie cammouhgd of fgrmfugaidl) ersmy Kubgroup
| RhGESTAL kﬂ%ﬁtn@d&i@ Bele T8 EVbres SntlRQing QEDBHIRILAL @fncfx afemul a
e‘} or an% ]E'u%,ggoup 5 thereof as nentioned
h &SRR i nteresting enbodi ment wherein R4 is
hydrogen. A fifteenth interesting enbodi nent are the

C %E’iﬁié@&ﬁ nﬁére:ftﬁ’ll'g 'E‘,Hibadlfdeﬁt £& thRRYmPSIHEE 8P Rrmb1A € %Pﬁnyas%b oup

el e e i it e

| mae'ylsg tthedg aprtife dubstnentdarthel(®) mofipwatisi.ofa doopoundof formula
(lgnor any subgroup thereof as mentioned hereinbefore

as | ti ng enbodi ment wherein the carbon atom

car{yi S? and R4 substituent has the (9S)

cont ur@tlon i.e. a conpound of formula (I,) (RA
1~ | (SRHR(S) $3 ~NR HN// 15 z a Noxide, a
phar nsi eukl cal acceptable addition salt, a

uSaT"é ry’ amine, a polynorphic formor a

ste c ernically isomeric formthereof. Also
interest?ng conpounds are those conpounds of formnula
(12 N-okide,ai phatiteenticalipicecptatl®adilitidnesa/d quatdmarpiminbea

f | FEnt Lol sent s
el He R o B ROy ron e Ren  BEEE T © oty
et hyl , propyl or nethoxynethyl
Also interesting compounds are those compounds of formula (I) wherein one or more,

preferably all of the following restrictions apply:

a) R, represents C;¢alkyl or C;salkyloxyC; ¢alkyl, especially methyl, ethyl, propyl or
methoxymethyl;

b) R, represents halo, polyhaloC;alkyl or aryloxy, especially halo, e.g. chloro or
fluoro;

¢) R; represents hydrogen, cyano, C(=0)-O-Rs, C(=0)-NRg,R¢, or C(=0)-Ry;

d) Z represents a ring system selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7),

(a-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15) or (a-16);
€) Ry represents hydrogen;
fynis 2 or3.

Also interesting compounds are those compounds of formula (I) wherein one or more
of the following restrictions apply:



b) R2 represents hal o, polyhal oG -6al kyl or aryl oxy,
especially halo, e.g. chloro or fluoro; 25 ¢c) R3

wo epsessmd s hydrogen, cyano, C(=0) -0 R5, C(an)pdi6Bi864052369
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or C(=0)-R7; d) Z represents a ring system sel ected
from(a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7),
(a-9), (a-10), (a-11), (a-12)y9.(a-13), (a-14), (a-15)
or (a-16); e) R4 represents hydrogen; f)nis2or3. 30
Al so interesting conpounds are those conpounds of
f @ Rutepresents kvl or Gralkploxyfarsalkyl espetiellyf methylethyl, propyl or
I €S tnketisd R{ﬂ@ﬁ,yﬁpm y: WO 2005/ 118578 PCT/ EP2005/ 052369

%S) % esents 1C141al k
cP) Bafwysg%y °’6"§P‘f?§i‘|ly°%§f?e ﬂé’l"f‘if net hyl , ethyl,
pred By Fepeasentsibydrogenneyainy; |C(=@) -OFR; whayein Ke it preforably, hydrogen,

esp %Héﬂidrl)br @mzﬁﬁy@o é NRZR GRERRE] §nd Reb are
i

T AT E e S I E AN R R

C( ampptidiRip Rdistitedrthinzoly®65, , and R6b are prefer abl %
7385 Esehts al'ﬁﬁ%rs%ié’rgsel@@éd(ﬂ%m a—”hfattg' 7(%1 19),

préf er |tutedt I aZzo

repré@tgﬂé 13)’?‘? :]1‘& gyiﬁf@# ected from (a- 1) (a- 2),

( @) B) reptesenty hydrege8) , (a-10), (a-12), (a-13), (a-14),
(d@2.0r (a-18). 10 e) R4 represents hydrogen;
f)nis2. Further interesting conpounds are those
conmpounds of fornula (1) wherein one or nore of the

f dlulrthewl intgresting ¢ompoimsis sreathpdeycompburaly oRformela (b yértein one or
Clndia bk + folﬁﬁ@x?éﬂeé\hl:%n%{ibi& or propyl; b) R2

e g0 b el e Reicn S )

r @Resmssntahdymspmallynglosy@tfhmcseI ected from (a-1),

‘3’%‘@%@“”% % n.‘%‘%‘q"’fvﬁ’a‘“ur"fét . nf’erfi“t g coppound
A insa b E SForsPRar R eIRG I 8, BB
wm)&oerpretsmis hylrbgemj ng restrictions apply: a) Rl

fesents ethyl or propyl; 25 b) R2 represents
chloro or fluoro; c) R3 represents C(=0) -0 R5,

..especially C(=0 -0 CH3;
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Yet further interesting compounds are those compounds of formula (D) wherein one or
more of the following restrictions apply:

a) R, represents ethyl or propyl;

b) R, represents chloro or fluoro;

¢) Rs represents C(=0)-0-Rs, especially C(=0)-O-CHj;

d) Z represents cyclic ring system (a-9);

€) R, represents hydrogen;

fnis 2.

Preferred compounds of formula (T) are compounds 31, 6, 27, 9, 24, 40, 25, 7, 26, 45,
48, 49, 43, 36, 16, 28, 33, 32, 34, 51, 52 or 53; a N-oxide, a pharmaceutically
acceptable addition salt, a quaternary amine, a polymorphic form or a stereochemically
isomeric form thereof.

More preferred compounds of formula (I) are compounds 26, 48, 43, 52 or 53,
especially compound 26, 43 or 53; a N-oxide, a pharmaceutically acceptable addition



d) Z represents cyclic ring system(a-9); e) R4
represents hydrogen; f) nis 2. 30 Preferred
waeoopawsds of formula (1) are conmpounds 31, 6, PCEPN5/052369
24, 40, 25, 7, 26, 45, 48, 49, 43, 36, 16, 28, 33,
32, 34, 51, 52 or 53; a N-oxide, a pharmaceutically
acceptabl e addition salt, a gyaternary am ne, a
pol ynmor phic formor a stereochemically isomeric form
thereof. 35 More preferred conpounds of fornmula (1)
asglt, asmplematisangige, agglymprphiGformor § Stereoghamiedllylisoperic form
conpeysnd 26, 43 or 53; a N-oxide, a pharnaceutically
accept abl e addl tion WO 2005/ 118578 PCT/ EP2005/ 052369
-21 salt, a quaternary amne, a polynorphic formor a
stf\élPSéD@fmwesamywnﬁgbtheﬁlbWﬁMm t hereof . Most

5 pra% b@Hd df Fora¥a @ Wh@éin mecof@bium (9)-3-[ R(4-&ATHBLPheny1)-

el n

( gqpﬂ][ ils?@ggr %\Aijfﬂg?)@ %E ih l%l-nmdazole-4 carboxylic acid methyl
prestpy b N-0xidd, @ pharmareutically- a@cmbmt@(a;ldmossdlrc, layquatgrniaty dnnineler a
Z QbRmtb Wxﬁérgofam d nethyl ester, a N-oxide, a

phar rrace t L %H‘I%a ggelﬂgr e addi tdco‘?%Sﬂ]t ﬁé}a@gfwroavhenyl)'

10 c ommy fﬁallsgxazobi hi2-thigHo)2, Méryé:mlft{-htmdamkawmomlc acid methyl
( LbtePor alvbRidé widdoruor o- phenyl ) - 10

0 oxazo |.- 2-t hi oxo- ro

Do e O P B omsn s (- D Sl Bodh-

t peopyfs- lsaxazghiz-ahmhmo 3, 31dshyldeo- 1A )‘mmleﬂﬂaltbhlgyhc acid methyl

c QB@P&F%hhﬁna(c@)ﬁéﬂ{r dockpiable SditioHyaR ‘tlﬁkli‘&ﬂ
15 gpﬁ’,pbmox%i Q)c‘v}aé’ n e r&'m%’égq s T§) Elygrztodllﬂtlér'ofghgxﬁ)

plmvmﬂcieuoxacal- -yl- Zrc}u«em-hbidélydmdwﬂmmam-ﬂ ctufpexdivfacid naethyl

W effary #hibikiRrdok) Wherein the conmpound is
4 d uoy o n
e) gppind's 8%%4‘ SR rbiunsis € Hyh e

olpeowl]eﬁarsbmyl- vl mmmﬁﬁﬂwwroevwmdezolwqumnamﬂ methyl

20 argg@p dechereof; a conpound of formula (I) wherein the

d di fl
L R [ LU P——
olpeowllc’arsbmyl- vl wwkm%BﬂﬂiydrozUJ@stdexol¢-4@arbaxsdmmpldmhyl

OfestePfithh heftih) \6&%9118?69 conmpound is
(S)-3-[1-(3, 4-di fluoro-phenyl) -
propyl ] -5-isoxazol - 5-yl - 2-t hi oxo- 2, 3-di hydro-1 H i m daz
25 ollp genegadrdomppiuids of firnpuladhwhierein By @preamh)airm,tsaidgmnpounds

P Bty réfrestri@d Bf-fordmlal (ap @ a?&lrﬂif%bﬁﬁg a4 Hfté?ﬁ]%lat@ of
( lf))rmwi]ae (IFa) or IE\)I’}-br) %’t‘h‘?&%ﬁ tﬁg prrege%ce of assaullta le ac thas for
example hydrochloric acid and the like, and a suitable solvent, such as for example an
alcohol, e.g. ethanol, optionally in the presence of water.
30



bei ng represented by formula (l1-a), can be prepared by
reacting an internmediate of fornmula (l11-a) or (I11-b)

wowdok/1i6SBN i n t he presence of a suitable acid, PGIEPR085052369
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15

for exanple hydrochloric acid and the |ike, and a
sui tabl e solvent, such as for exanple an al cohol,
e.g. ethanol, optionally in tfie presence of water. 30
WO 2005/ 118578 PCT/ EP2005/ 052369 -22- 7 (RD. Ra R

N+ KSCNHI _ ;3 (Rn /fJ~P-4 OZRN, S==~ HN
Z (RAO (ivd) X®KSCN R, _ NZ O (HDb) Conpounds of
formula (I) in R3 is other than hydrogen, said R3
bei ng represe by R3, and said conpounds bei ng

represented by

reacting an imler medi ate of forgqula (1l
internedi ate of Jormula 5 (|\0F§%E{$L2
sui tabl e | eavi oup, such as for anpl e

d - 6al kyl oxy@ra)e. g. met hoxy or t-butyl oxy, ,
e.g. chloro and the like, in the presengex6f 3KSCN, a
sui tabl e aci d, such as for exanple hydroc c acid
and the like, i.tabl e sol vent h as forZexanpl e
tetrahydrofu an/’ Pha nixture gi/péffghydroﬁgyan and a
sui table al | R, €. 0. rESCNan and a suitabl e base,
such as for exanphg t-BuONa, 10 Li N(isopropyl)2 or N

1[Si (CH3) 3] o (] )\/";Z 7R4

orhula_(ksdn can be prepared by
Wit ®2)an

(-b)
Compounds of formula (I) wherein Rj; is other than hydrogen, said R3 being
represented by R3- and said compounds being represented by formula (I-b), can be
prepared by reacting an intermediate of formula (IIT) with an intermediate of formula
(IV) wherein W, represents a suitable leaving group, such as for example C; ¢alkyloxy,
e.g. methoxy or t-butyloxy, or halo, e.g. chloro and the like, in the presence of KSCN, a
suitable acid, such as for example hydrochloric acid and the like, a suitable solvent,
such as for example tetrahydrofuran, or a mixture of tetrahydrofuran and a suitable
alcohol, e.g. methanol, and a suitable base, such as for example t-BuONa,

LiN(isopropyl), or NH[Si(CH3)s].
\/ Ry), = P R,
(- {
R, Q Z R
R

N LI W, 7 + KSCN @ ——m» N 1 |
oo w =

) N>z

(Im (1-b)

Compounds of formula (I-b) can also be prepared by reacting an intermediate of
formula (V) with a suitable base, such as for example sodium hydroxide and the like, in
the presence of a suitable solvent, such as for example an alcohol, e.g. ethanol.



R&A o NRIL + W~Z + KSCNNo RR /NN QO R3 S( YR3 (M
FIN/~/ z (m (I-b) Conpounds of forrmula (I-b) can
wa@k®e/1s7pr epared by reacting an internedi at e BET/EP2005/052369
formula (V) with a suitable base, such as for exanple
sodi um hydroxi de and the [ike, in 15 the presence of a
suitabl e solvent, such as forysexanpl e an al cohol, e.g.
et hanol . WD 2005/ 118578 PCT/ EP2005/ 052369 -23 / (R2)n
(RARRARA R R __S/\ om RBSNR3~Y O -//~2 Z
(V) (1-b) Conpg Rof formula (1) i(®,).Z
[ ¥, substituted 1, 3\4/ qg(adl azol e,
sai d conpounds being g epresented by for a (l-c), can
be prepared by rctﬁng an—i-nteraedi at e/ofRif ormul a
(VI) with phosgagfit ttichloride or Rfeagent 5
optionally in the NHesence of a sui ta%? Eol vent, such
as for exarrple(lsagzrahydrofuran. (RA ( P(:O) or
Burgess'reagent R&Z -) R 10 R S-N/ R31 R8 St / RO
Nk- )--RB OHN-N(VI) (lI-c) Conpounds of fornula
(1) wherein R3 pgpresents Clam -0 RS V\,h@r in R5.
re resents d -6al kyl or hydroxyCl-6al kyl, said
c&?ﬁﬁ@? of Sorla @hverein ZaEpTsenisoptenagly sybstifutedlahd- e
p foxpdisizdte, Baid c@apduntgbeny epiesdnbaddiyafoenudd (1), rdanibepfebired by

. ug%ﬁhg o i OB R R e J(QQS\%'&} sl B8 P gess rogent

5 wiopHonaHly iny p&-‘,ﬁ?ﬂcapéa sliteble PNt Tk AL foR CxAmRE ey drqfaran.

presence ®Byd t abl e sol vent, such ag/Tor®R.mxanpl e
t et r ahydr bf yap, Cl3P(=0) or Burgessreagent\ ay
1 > 1
S N/ R3' Rs S N/ R3|
HN NH_ /K HN O,
N © \ %Rs
o H N—N
V) dI-<)

Compounds of formula (I) wherein R; represents C(=0)-O-Rs> wherein Rs: represents
. Cr¢alkyl or hydroxyC, salkyl, said compounds being represented by formula (I-d), can
be prepared by reacting an intermediate of formula (VII), wherein W5 represents a
10  suitable leaving group, such as for example halo, e.g. chloro and the like, with an
appropriate alcohol of formula HO-Rs: in the presence of a suitable solvent, such as for
example tetrahydrofuran.

\/(RZ)n \\/ (R2)n
\_/ R, Z R,
R. R
N ! W2 + HO-RSv _— S N ' O—Rsv
S
=}<1N [ o HN [ o
Z Z
VI -9

15
Compounds of formula (I) wherein Rj3 represents C(=0)-NRg.Rep, said compounds
being represented by formula (I-e), can be prepared by reacting an intermediate of



j (R)n (R)n RA R4 R R W+ HOR5 --- NO-RY
NOSHNO zZz 2z (MI1) (I-d) 15 Conpounds of fornula

w@ gosmissrei n R3 represents C(=0) - NR6aR6b, sai dPCT/EP2005/052369
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20

conmpounds being represented by formula (l1-e), can be
prepared by reacting an internedi ate of WO 2005/ 118578
PCT/ EP2005/ 052369 -24 formulg (VI1), with an
internmediate of formula (VII1), such as for exanple
NH3 (or acetic acid ammonium salt), pyrrolidine and

t Hermuldd@/10)i with b intarmediate of tfrmplagNilabich as fuleyample N&la ¢or
a%eétferacﬁmﬁnﬁgﬁf) Opyeroliiiak hadind lmaé 3% e géesence ofa sunable

N ey or mem %%ngww ﬂayjlsz ?m,éif and the

Cd&pounds of formula (1) wherein R3 represents CH2- OH,
sai d conpounds being represented by fornula (r-f),
can be prepared by reacting an inter of formula

10 (V1) h2eRaui tabl e reducing ageft, 5 #h as for
exanpl e Na the presence of a s % e sol vent,
such as for Ie tetrahydrofuran. (RZMARR2)a R4
R4 RI RN' “w,N 6N ONBgRJOH—E Z NVi i)y NRéRe f |
Conpoundssgﬁf la (1') can be pre%ﬁ(ed/a cording to

t he above i Bed reactiong 15 but BYakti'ng from an
i nternmedi ate whe&rein the carbon atom carrylzng the Rl
and R4 substituent has the (S) configuration.

(VD) (<)

Compounds of formula (I) wherein R; represents CH,-OH, said compounds being
represented by formula (I-f), can be prepared by reacting an intermediate of formula
(VII) with a suitable reducing agent, such as for example NaBHj, in the presence of a
suitable solvent, such as for example tetrahydrofuran.

2)n
/ R4
Wz

~7 T#r

Vi -9
Compounds of formula (I’) can be prepared according to the above described reactions
but starting from an intermediate wherein the carbon atom carrying the Ry and R4
substituent has the (S) configuration.
Alternatively, compounds of formula (I) wherein the carbon atom carrying the R; and
R4 substituent has the (R) configuration can be prepared according to the above
described reactions but starting from an intermediate wherein the carbon atom carrying
the R; and R, substituent has the (R) configuration.

The compounds of formula (T) may further be prepared by converting compounds of
formula (I) into each other according to art-known group transformation reactions.



Al ternatively, conpounds of fornula (1) wherein the
carbon atomcarrying the RL and R4 substituent has

wo b@s(aRs7confi gurati on can be prepared accor di PQI/ER2005@52369
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above described reactions but starting from an

i nternmedi ate wherein the carbon atom carrying 20 the
R and R4 substituent has thgs(R) configuration. The
conmpounds of fornula (1) may further be prepared by

converting conpounds of forrmula (1) into each other
adde rerppayndpoffiormuda hhmay be agnvertedro ity commesnonding Aco3idmforms
\ﬁ@nm&g Ari-RAdn ﬁGIéda}%g S SoRzBh m@l@mTh?ogéﬁ RS HH Noxide

NI i KRt iR e ot S G cuEEY BaCtine sarig

c awajerial oTfgrmula (1) withan Bpmppmaﬁg@gamﬂ ounongsmmpmme Appropriate
f Qﬁ anﬁﬁﬁe%ﬂ}he@%bﬂﬁﬁéeoﬁ)r eRARH1E, BYATB SBH8IS Lﬂkxh Hetal or earth
eatln the startin nat er,

PR P U e SOOI BYBRHPeEo s apprse
p @rgaxucmroxmsp map comprseperfaxy agldmwh s fondxdmplecbamperiesaboper-
; l%k(gilﬁ féﬁgm ﬁettlg Mﬁfri%%fbggﬁh% erggdglk Sér;]a, &gtsaém&abe%%%&:bo-
iy L N e B
c derpbuitg dydeor pergxide: | Shitaldle sdlvents aré,dor axamplel water, lower alcohols,
b% @ﬂmﬁﬂpﬁl@ llike, By @oCarBérisd Qrtollil@fleoké&%té litlﬁganone

SOSEINRSLERR. Sl ,L,g(agese SRt

aC|d alkylhydroperOX|des e.g. 10 tert. butyl
hw@b@ﬂs@f mﬁmla?ﬁ) WiRRig R§&b}é§éﬂt§C@@+o-@ al@%ﬂﬂ?} 8% converted

wat er, | ower et hanol

Dt gleamag o g5 G wheh Ry fpiaaes CEIDH B wetion avit o
h ah@&radmgagdmowh oo fig example LRI mrtbwmtemmeof agwitable

Mgy eitSsticl bs R BkinSi MeMyRirofulgRTPOUNds of formula (1)
wherein R3 represents am-0OC, .6alkyl, may be

converted 15 into a conpound of forml a (1) wherein R3

r éfmpoumisof GhuBHbyhereinBs fepresenits G(=0)-Q( salkyflecan also be

I @Btk Bd uﬁge %mpo%%’lﬁ bf ﬁf’mﬁlﬁlr %Oirt%fmi R &ﬁt@ﬁﬁk%(%)ld}?by reaction
presenc a sui sol ven

P S By OOk BSOS CSPTFSSPN 4 SIS TRLYeB ALchs for

r epareple H©, €fralnyirafurdh oba dpptoprietamalcahaloe.pandianobandshe ik.
into a conpound of fornmula (1) wherein R3 represents

NSl OB A Oi et Rareprbeni B tariomaaLe

f epnvegrding & c¢ﬂ21®und ef foamnvyld (1) fwhemin Exremnseapﬂ(er@mwélsb by
alr@&twd w1t§ i a mﬁﬁﬁbhae Bhse ¥ fbrinlR NHKER, ifH BiBQHE@S]v@ﬁtI such as

gwrm a | erein R3 represents C(an)
@5 converted into a conmpound of formula
(1) vvherel n R3 represents C(am-NR6aR6b, by reaction

i Idihﬂot abﬁ@ds%?l Vrgﬂla! @)tsxﬁtée@élﬁ R, e%réseatm =Q))Nb1|?ﬁ %Eiﬁcge éd(?)xaﬁteg into a
SR oL R T n 25 rept S R R, (PR Figane
C @ppropriaeibasa o6 foamuBINIERuRe imthe pfesénse pfVa(ethy)cariiveingdoyl)-N,N-
R%lrﬁ&ﬁflﬁsﬁﬁ%?‘%% é\lﬁiﬁﬁﬁm -1BMbenS@fidoR ant al RitdiEsolvent, such

ropriate rruJ a NHR6aR6b in the presence
IPdeN N di et hyl -
1, 3- propaned| am ne, 1- hydroxy | H- benzotri azole and a

S l@oﬁ-@@hﬁds%@lf&ﬁma (SHisdiein R; represents C(=0)-O-H, can also be converted
into a compound of formula (I) wherein R; represents C(=0)-NH, by reaction with
NH,4OH in the presence of SOCl,.



as for exanpl e NN-di met hyl f ormam de. 35 Conpounds of
formula (1) wherein R3 represents C(am-OH, can al so

wheosamssested into a conpound of forrmula (1) PATEER2005/052369
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R3 represents C(anm)-NH2 by reaction with NH4CH in the
presence of SOC12. WO 2005/118578 PCT/ EP2005/ 052369
-26 Conmpounds of fornula (1) _jgherein R3 represents
C(anm) - O Cl-6al kyl, can also be converted into a
compound of fornul a (1) wherein R3 represents

C(an) O Cl_6al kyl -O Cl. 6al kyl, by reaction with

oo R o
o BRR eS La  5r or  SRetR PR R H0; O e B0
C @m@llgyidb)afeadmn mthaH(() Th-catkgr@0naRgyl nreﬂm preserice of NaBH,.
am nocar bonyl reaction with NHAOH 10 Conpounds of

o SRPEPE q’fm“r%%%e OB arearesrss Aoy Gf-CORR Rupkpicean be
I epmested tndo €¢m®d\m aR&bnwy (P edeteiroRs mpltekentsmminmgmnyl by

s%afchg,@w;tﬂNmQHpresence of N-ethyl-N(1-nethylethyl)-
2-propanamne in a suitable solvent such as pyridine.
15 Compounds of fornmula (1) wherein R3 represents
C(mphiis 6 formmta (Dewlwoeiv By tepesentt cyana, canalsobe donyérted into a

fQBfHPllnglrcli(df}orMﬁﬁf »glgé(%ri %ﬁ‘ FsEntt é(‘@)ﬁﬁl Rgga 1 SO| Vent
s bahrogen %U\indfﬂdﬁ%msa?cgr?f %@Hd@e Bylethy PEppaRaMine in a

wseitablasoR®nt sph espyridneC( am) - C1- 6al kyl can be converted
into 20 conpounds of fornmula (I) wherein R3

repr ese CI 6a| | by react] i th .
C Sirspais os e iiseen B opreters BEA Nk ke e s canyerid ino

ofa campomridaififernsdd (\I)swhere;u Rarepsesente CF)eCLsaBphley éctivh avith

C QAR g fiP4 Eﬂﬂaﬁle(sbl)veﬁ@gchsa‘g%ﬁ{'dxbﬁ?ad nt er nedi at es

in the present in- vention may contain an
asymetric carbon at om Pure stereochem cally isoneric
f dtampoofidssd fetmutanhouinnien Rapeacnds C(rDr(aalkpl @s be aonviered into

g s B ok 0 Rl R lens ok ORI BERILGRSith o
AP i AeH eIy 5 Va0 e he PSR DAL pIE Solpng s

chnejhmbbgraphl c techniques, e.g. counter current
distribution, liquid chromatography and the |ike

hods.., Enanti ome Oobt nedfr m racen c )
o AR ey nppa of BroaA(D AT Cormeph Bl diiks B ELbrésent in-
wivehtigunayadengin snesspinvietry catpon s e stereodhomicalnispinetic
C i@ of 3%t @§m Supd§hnd dafdEfteRhedit@Shi b Qﬁ@iﬁxb&bf fhle taﬁphc%ou of
co ounds then 3{10¥S| calll Y. se%%r atin id m xt ﬁ 1

WB&H‘E’F?"E"% §xagple, KEgegyan %@@%@ﬁﬁw ys‘ca

sehﬁhnds vechas pelective wwatallamcmror@hnmmgc@hapmlquues e.g. counter
t %ﬁﬁ@dt @iiEHutiof;: lﬂlmd| dhetphafto zﬁih? TRE %ﬁ&@ etRas ERBtbh&S can be

T o or e 9 kA8 s SR b i
C Gcsobsimwmﬁ guabrasa,foi example, cliteal ecids, to mixtures of diastereomeric salts
or compounds; then physically separating said mixtures of diastereomeric salts or

compounds by, for example, selective crystallization or chromatographic techniques,
e.g. liquid chromatography and the like methods; and finally converting said separated
diastereomeric salts or compounds into the corresponding enantiomers. Pure
stereochemically isomeric forms may also be obtained from the pure stereochemically



stereochemcally isoneric forns may al so be obtai ned
fromthe pure stereochem cally WO 2005/118578
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appropriate internedi ates and starting material s,
provided that the intervening reactions occur
stereospecifically. An alterngtive manner of
separating the enantionmeric fornms of the conpounds of
5 fornmula (1) and internediates involves |iquid

c hivomesic deyma oifi the appropriate intermadiates and dartinghmatenials preyidegd that the
Psmagaﬂdgﬂh&ﬁhs§&ﬁ&h@ﬁ@ﬁ%mﬁ&ﬂ@e Some of the
intermediates and starting materials are known
conmpounds and nmay be comercially available or may be
p Heyatesdti ecwent ofseparating thi erentioperisdfetny afdhe donpounds of

| %r%{uﬁ@@j ahq&eeﬁedﬁa@ésm@vee hlhma)chf&iéto%ﬁlpm{' §R ParficulMiquid

n i nternediate of formula ') “wherein W8
&P 3%?33%“§E$?8WFQNPE§99H@’ Bt oup, such as for
exanple hal o, e.g. brono, with an internedi ate of
f @otdloRtHelintrmieididiGn® Eﬁ\sﬁg%ﬂ{as%&m@%ﬁp@m andHE be

R GO T .
tetrahydrofuran. 2), 1 (RA-7TRA WB +/ Ral Rr RL OZ
HiNefhedidies@f ?orfn\ﬂa (I-a) ha¥)be rdpaftll bl '?Ea%ﬁﬁ?gi #lefRedite of formula
f X&é erei n R4, rzﬁg]r@esents (ih[?g? sal %)hal

| P Eheteie B THRPRIE 8 At RGP SO PRRPIEial, o8
wévymhte withepanteunddiate effotnmuig(1XN in the presendé of asuithble baseyuduah as
( Rr MﬁeWM&é}ﬂ)ﬁl&ﬁﬁ%ﬁn@M&%fﬁbl@ Hﬁ%n@%uéh% for example

?’%% EE in the presence of a suitable
ﬁ’ ‘g'uch as for exanple Raney N ckel, a sui table

cat al yst poi sgh, >s@h as for exanple (Kuphene
soVuti on, and g} abl e base, sych aw fgr exarrpl e
NH3. (R2)n redu 1gn(RA R NRL OH (O(IX-a)

I nt di ates @fy formula (X) may be pre red b

reacting anintérrredlate of formula (K W|th HO N 42
in the presence of a suitable base, such)s for

exanpl e Na2C33, and o z

(VIID x) (I-a)
Intermediates of formula (IX) wherein R, represents hydrogen, said intermediates being
represented by formula (IX-a), may be prepared by reacting an intermediate of formula
(X) with a suitable reducing agent, such as for example H», in the presence of a suitable
catalyst, such as for example Raney Nickel, a suitable catalyst poison, such as for
example a thiophene solution, and a suitable base, such as for example NHs.

\ 2 Ran reduction LRy,
4 Y
R
/ 1 R
N\ H,N ]
OH 2
X (IX-a)

Intermediates of formula (X) may be prepared by reacting an intermediate of formula
(XI) with HO-NHj; in the presence of a suitable base, such as for example Na,COs, and
a suitable solvent, such as for example an alcohol, e.g. ethanol, and water.



25 a suitable solvent, such as for exanple an al cohol,
e.g. ethanol, and water. WO 2005/118578

wEOsERROO5/ 052369 -28 HO 1~-TH2 7R] A (Rz)" DMNT/RE200£052369
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tri met hyl oxoni um apd et raf | uoroborate i
of a suitable solQent, such as for exa

OH (XI) Internmediates of forrmula (I1-b) can be
prepared by reacting an internediate of formula
(M) with an internmediate gfg formula (XII) in the
presence of a suitable solvent, such as for exanple

acetonitrile. (R2n\ (RA W\ / Ra/ + RRO ZN
0-.~'/N_-1l z 5>éf|n ( XH) Ul
Internmedi ates o mJI a an be pared by

. W th

reacting an inte diate of fornula (Xl 1
t he presence

nmet hyl enechloride. n (RA(RRA RL R HN N ~\O OCH3
(XH) (XH) 10 Intepg)edl ates of formula (@11) wherein

R4 is hydrogen, i ntermedi ates being represented
byinteonedidtes of ¥primula(lI-b)ocan bbpreparedby mdcting anduatetnedipteof formula

wm & Sicbhedifb BP{oRmull ?(m inthd Predat Qe Nﬂ%aﬁl@ sd10&t, such

iqrnce of a sui abI e aci such as for exanple

Example gceton uN (XIV) (X11l-a)l O WD
2005/ 118578 P 905/ 052369 SR
W, Y
S :
R.] Rl
A R
OCH,
(VI (X (Il-b)

Intermediates of formula (XII) can be prepared by reacting an intermediate of formula
(XIII) with trimethyloxonium and tetrafluoroborate in the presence of a suitable
solvent, such as for example methylenechloride.

Q;Rgn Q/L(Rz)n
N\

k0 OCH3

(XIID (x)
Intermediates of formula (XIIT) wherein Ry is hydrogen, said intermediates being
represented by formula (XIII-a), can be prepared by reacting an intermediate of formula
(XIV) with HC(=0)-NH, in the presence of a suitable acid, such as for example formic
acid.

/(Rz)n Q /(Rz)n
Q B Q

(X1v) (XIH-a)



-29 Internmedi ates of formula (I11) can be prepared
froman internediate of formula (XV) in the presence

w@boosarssre acid or a formate, such as for exanpdEEP2005/052369

10

15

n-butyl formate, and in the presence of a suitable

sol vent, such as for exanple xylene. 12/ (RA formc

acid or formate (j;j)n R Ripg.N NI -\R3, Q) R3

(XV) (11l1) 5 Internmediates of formula (XV) can be
prepared by reacting an internediate of formula (IX)
wilntermediatesof formula(I1d) cah be prepared frox\an)inteimeadizitgrofifgrmula (XV) in
I QRS SRS fFomMt hdBbea FR@dieNGich %ﬂi‘«'?xaﬂi‘p‘l@ﬁbﬁlf&%ate, and in the

e

I I . hi d the like, i
530 57§ o Pt 5 B B b S or ot
N, ' | eth i '
fo /%%I: N?qr@gn?c?reofﬁ;%o?na '

R2e sol vent, such as
The rmedi a a 10

gy tetrahydrofuran.
may contain a
chiral/ &enter at the carbon ato rtying the RL and
R4 spbshjtuent depending on thef subgtituents
repri®gsenting R and R4. Said ereospecific
internediates of forrmula (IX) are represented by
formfX¥ (1 X-b). Wien the reacti o s perforned

?Fﬁ‘t'égﬁdd&tefs lof Rarehubel (V9 ?ﬁﬂ%b&bﬁed 15% RhudtRg ia?ﬁxfﬁemed}‘aw dffbrnula
= -1 A .Slere e | er,nedl e 0 or nu 2
| X0 Rt RERRE B papia (DS, Farest bl Fihne
f aronp such xa/fog pxanipte bgle, ¢.g. cooand the 1fke, infd\presence-piREsuitable
Eé&klse(\fﬁ\'ch as¥or exém;(lBQf,N-d{e@PrldﬂlanQnina“anﬂ a_\eﬁfés_lblef‘ét%ﬂveﬁf; ﬁﬁéh dsifor
- - *ndi cates
ot prafeh o o oo dtiran.” ThE GRSk Spmmuta
R, (DgrmayRentain mehisal crafer gt the egrbersaiemcargng thedt rapd Ra substituent
ofdepsidinglon theoSibatudd reprleSARER PARITY SidiYeré Rpédifid Bitedfediates
of formula (IX) are represented by formula (IX-b). When the reaction is performed

starting from a stereospecific intermediate of formula (IX-b), a stereospecific
intermediate of formula (XV) is obtained, said intermediate being represented by

formula (XV-a).
) \ TRy, \ v G}Z)n
/ / R4 + W 4/\ R3l —_— / R4
R] R]
HzN }\I“—\
H R
) XvD xXVv)
\ TRy, L (Ry)s
/ R 4 " W4/\ R3' ————— \ / R4
* R] * R]
H;N }\Iﬂ
H R
(IX-b) XVD) (XV-a)

* indicates the chiral center and may be (R) or (S) depending on the R, and R,
substituents

Stereospecific intermediates of formula (XV-a) can also be prepared by reacting an
intermediate of formula (XV) with a suitable stereospecific resolution agent, such as for



internmediate of formula (XV) with a suitable
stereospecific resolution agent, such as for WD

wWQR DS 1sE8578 PCT/ EP2005/ 052369 -30 exanpl e  PCI/EP2005/052369
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[S- (R, R*)]-2, 3-bi s[(4-net hyl benzoyl ) oxy] - but anedi oi c
acid, in the presence of a suitable solvent, such as
for exanple an al cohol, e.qg. _sgpropanol. \Wen a
stereospecific internmediate of fornmula (XV-a) is

reacted further according to the nethods descri bed
hexanpla bBH(R* REHE, 3-bisli4-methylhenzayoeditatasedigicacid) inghe presence
StoFh 8BRS0l Vefit, s&haa @orfekmblb ¥n hidhdl eﬁgJ biprépanéi nal

C U n S are. ecC nter
Lo s Sor® BEreua (FY- R afa Rk g oring o
i rthfemn@ddsadee@be@ bcmglabca'p,r the easulting iyermediates are @l steyeospecific

Caid ﬁhﬁﬁy tﬁ@m@mﬁﬁgﬁﬁﬁ cB¥pbiEaS hreNhodRrdoferiiedi at e of
formula (XXVI) wth an internediate of forrmula (XXVII)

in the presence of a 10 SU|tabIe reduci ng agent, such
adnteunedatesrof farmivly (@Dsmher@tbRerepmaitgAmdrogmcshldasteﬁmdlates

AR rEoreite By CARAAL LR cﬁ'ﬂlwlyﬁepﬁﬁzﬁ%ly)fé{cnﬁgﬁﬁ%medlate

i ot SO0 e el oot B psende ot

aceitableredering Agenthbwh as fat exau;dh H, aessuftahie entalyst) sech as for example
hyplr RGdRhRb41Ca ﬁﬁthﬂe cﬁﬂl‘}sﬁm&% et & fﬁpéx‘éﬁ)me ath Rgﬁ’en%%lﬁlﬁén, a

exa e an %g“ c% a5 for éamﬁrﬁg%sas%‘fm ﬁ‘l-en%t%\(? teﬂ)le ;cid, such

| raséwrrmamalb dydrofhléuig arid, and 4 bitaple solaenthmcipasfoaexunpiyan
rmﬁbnga,gethmo@r medi ate of formula (XVI1) wth

tri phosphi ne, in the presence of table

sof v )'buch as for exanple tetrahyd oft:l’ F? and

wa or by «+ eaBtN'NgRrRan i nt erredi-ate o rrul a

(XVI 1 pth a suitable reduci ng agent, su for
exan®,e H2, in the presence of a 20 suitable cat al yst,
such as for exanple Pt on charcoal or PdHon ®4ar coal ,
and itable solvent, such as for exanple an

al cohol'; e.g. met hR&ASM i (R2) , (RA R4n&2f

RtIanbéthé‘dHﬂ' for(wé‘iﬂ (IX-b),| cdn b¢ ptepamad by sactingtain dntetmediate of

RO u%iwl[t 2 Bl 118'”%%9@3@}’2%2’8‘855 %‘ﬁi %&aﬂ Sygh as
for examp e tetr: ydroﬁlran and water or y reactlng an intermediate of formula
(XVII) with a suitable reducing agent, such as for example H,, in the presence of a
suitable catalyst, such as for example Pt on charcoal or Pd on charcoal, and a suitable
solvent, such as for example an alcohol, e.g. methanol.

( TRy, \ 2 R
Ve Ry Z Ry
* R, - * R,
N=N=N NH,
XVIH (X-b)

* indicates the chiral center and may be (R) or (S) depending on the R and R,
substituents



When a stereospecific internmediate of fornula (1X-b)
is reacted further according to the nethods descri bed

wheneimaove, the resulting internmedi ates are BECEHBP2005/052369
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stereospecific and finally the resulting fina

conmpounds are al so stereospecific. 5 Internedi ates of
formula (XVI1) can be prepargd_by reacting an
internmediate of fornula (XVII1) with

di phenyl phosphoryl azide in the presence of

2 Véhen agtere@p@ifiintegoedidty df forpylei(N-blok teacted fiathepaagerdingdo the
i rﬂne&ﬁzﬁs Bés%ﬁmréi&fabéves Hietré‘ﬁlltﬂlgs%ﬁﬁémiatesWscﬁsﬁeré&geclﬁc and

SR o) uﬁmﬁﬁﬂérﬁow BT EO BTt ot b ¢ o

chiral center and may be (R) or (S) depending on the

Jn@rﬂ&d&’es ¥ hﬁﬁthal{ﬁmﬁ eﬁ% Wﬁhéﬂng ah Ht&HEBRIAIreS
ory %da

’Fﬂ‘l‘? na{e\ﬂhé IW“L ﬁ’%e*{?%h B %’3" Sgg?ét $e n? 240-

bpcmhjrdr&pﬁnmaioﬂl 2-alaeepiredind irethe plrsénvg of @ piwblesolventisnch as for
fgg%lgt&gg{gl l-a) and (XVIl1-b), can be prepared by
reagctln i nt.exmedi ate of formula ith ZnAl k2
k re enps net hyl, ethyl v #fopyl, in
e@ence‘fof 3 st e\p&e&peu_t_l_c_c.at al , Rguch as for

R
N, N ofil R 2R) 1, @/I ohexanedl yl bi Sﬁql_lﬁl 1
e

-trifluoro]-m
et hanesul f onam spectively
N, N6 1S, 25) - 1, 2- cycl ohexanedi yl bi s[ 1 dyd-tfifluoro]-m
et hanesul fonam de, Ti(iPrO4 and a suitable solvent,
such as for exanple toluene. (RA NH % _ (R2) 3 O

(RAEPR B el )& o gl i
 Stacospodi mnensemes(ot\fmulaawmm ésdrggenfaodmwa

( VietisAetie, &? WaRepyE Gald)R, 'HRaE trbpekeridd b N SR Al ifteMhediates
%emg Irepresented by formula (XVIII-a) and (XVIII-b), can be prepared by reacting an
intermediate of formula (XIX) with ZnAlk, wherein Alk represents methyl, ethyl or
n-propyl, in the presence of a stereospecific catalyst, such as for example
N,N'-(1R,2R)-1,2<cyclohexanediylbis[1,1,1-trifluoro]-methanesulfonamide respectively
N,N'-(18,28)-1,2-cyclohexanediylbis[1,1,1-trifluoro]-methanesulfonamide, Ti(iPrO)4
and a suitable solvent, such as for example toluene.

=) Rk NH 3Oz Ry LOR
\ CF, \
Z t  ZnAk, + - .
/ NH CF,; ®) >—al
o 'sd, HO
XTX) IR2R (XVIIL-a)
(" N2 (o C
/ + Zn Alk2 + (I 3 — (Rf
Alk
O/ NH\S O/CF3 HO
2
(XIX) 18,28 (XVIILb)

Intermediates of formula (V) can be prepared by reacting an intermediate of formula
(XX) wherein W5 represents a suitable leaving group, such as for example halo, e.g.



20 (XX) wherein Wb represents a suitable |eaving

group, such as for exanple halo, e.g. WO 2005/118578
wOWDsERRAMS5/ 052369 -32 chloro and the |ike, W¢HERIW05/052369

internediate of formula (I1X) and an internedi ate of

formula (XXI), in the presence of a suitable base,

such as for exanple NN- diisgpropyl ethanam ne, and a

sui tabl e solvent, such as for exanple tetrahydrofuran.

(RA (RAORMA WbWR4Z-NC- SRR + HNR + -~ SN~

R3hloriand3he ke, yith ap ingrmedixe cbfrmula(X) d|antintemmediate ofs

Offo i@l DOa), (i khe pfréBndd®f BIsEiRMIcHBasd) ¥udhSd %ﬂ e&gm B N,N-

e R R eﬁsw%?@ i

chloro, with an_internmediate of formula (XXII1)
ke sol vent,9 such as for exa
opt i onal |y |E/H\he,@r esence of a

presence of a
t ef;r ahydr of ur &

sui tybl e base, stghy as for eXanpfe S e
N, N- di et hyl eth ink. J CR2)n (RA R4 Rt™S RlgSNY >
R3 & NHZN~O 3 HLT W HINZ,NIFI . ~ NOOO 0
(gym (xxi m (Vi I nt er medi atggpof formula (XX Ip

whexein Wb re sents chloro, said internediates z
bei ng represented by formula (XXIl1-a), can be prepared
by reacting an intermediate of fornula (XXIV) ®th

5 SmﬁiéﬂmesamtésQﬂ!afdﬂn)ma:c (VI &34 be 'bﬂa?)@ﬂéa @ty ﬁéaf:ﬁlgsdﬁl %ﬁ%ﬁéate of formula
as or e ne ene, c orl de
(%%’fﬂ s Y ebedsols o SRR ey My S P elifigte holp, e
Clchlyrg

withmn ingqqyediateiof fprmul Gk én the presence pﬁ& sm!a e solvent,
( 6ANas forkalPlcReeMaeirty opfeially BOhéprebditesNEitahle bk, such

as for example N,N-diethylethanamine.

\ \/ Ra)n \/ Ro)p
Z R \_/ R,
R, )% 1
N .+
S ) R NHZN o ————> s ) Ry Ry
HN We H HN NH_ /K
' N
0 ¥ 6 H
10 (XX1m) (XXI1Im) (vD

Intermediates of formula (XXII) wherein W represents chloro, said intermediates
being represented by formula (XXII-a), can be prepared by reacting an intermediate of
formula (XXIV) with SOC), optionally in the presence of a suitable solvent, such as for
example methylene chloride.

TR, YRy
\ / R, \ / Ry
1 SOCl, 1
HN OH HN-E/CI
(8] (0]
15 (XX1V) (XXI-a)

Intermediates of formula (XXIV) can be prepared by reacting an intermediate of
formula (IIT) with an intermediate of formula (XXVI) in the presence of KSCN,



formula (111) with an internmediate of formula (XXVI)
in the presence of KSCN, WO 2005/118578

wWEOSERRGOS5/ 052369 - 33 NaOC(CH3) 3, a suit abl epe@rEP2005/052369
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such as for exanple hydrochloric acid, and a suitable
sol vent, such as for exanple tetrahydrofuran. This
reaction also |eads to the separation of

i nternedi ates of fornula ( . On"2/In (RAR ORRa
i0iCl 6allcyl + SSN/ R3 R + Cl-6alkyl ~ \( R3
N-NaOGREHE):,@ RitablOpidiucCis feammple hydroghlomixagiy, ahixIswifable
( 361v¥at, su5h hfoR EXRSHIMefahydf offuah Mth8 rdalfdnAlsCREsAS B e

(B ?%e%a@@#@%ﬁﬁ bEkFLore base, “such as for

exan‘pl e SOdI um hydroxide, int wmgsence of @ R

sw b(lkg solvent, such as an al gohwlg, e.g. net ,
b’ae Interrredj' ates of for (XXIV) may

be red by h ysi. f an | termsduate 0N~ Ry

for d‘l()@(?)‘s”l‘yh t qﬁrg?ggee@#(a Pt abl e asc:& [such

as /pr @xarrpl e 10 ?rl fl uor oacet i &N Hin the OCrs

pr%sence of a suitable solvent, suchjas for exanpl &
nmet hyl ene chloride. In the preparation of the
conpoinds of the @Késent inventiomXIMnteresting xv)

R B G Yo NIV F A e rfled 1 ikt o iEhhodiate
2 QL STl & e esenge o 2 suitabet basen SYGH 25 ders@argple sodium
st@dmﬂh,e:mﬂmqirbspnaaﬂ‘mmmblé soilvent, swheas Bin aléshdl) ¢.g atkyhanol, and

oot ki o e gt b

Wdhwe%"&?f‘s? agyitshle ardp SHeh aidorgrample
t Imﬂucﬁodccema mﬂa tivi fhe pmsme efii suigble solvent, $adh ad for easwplsai d

%Q@]e&tc gpresents a chiral center, a preferred
e nment o thelnterrredlates of forrrula(IX) are

t hose
In the preparation of the compounds of the present invention, interesting intermediates

are intermediates of formula (IX)
\ \/(Rz)n
Z R
R,
H,N

Ix) ’
a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or
stereochemically isomeric form thereof.

As already indicated hereinabove, the intermediates of formula (IX) may contain a
chiral center at the carbon atom carrying the R; and Ry substituent depending on the
substituents representing R; and R4. In case said carbon atom represents a chiral
center, a preferred embodiment of the intermediates of formula (IX) are those
intermediates wherein the intermediate is stereospecific, i.e. wherein the intermediate
has the (R) or (S) configuration at the carbon atom carrying the R; and R4 substituent
(intermediates of formula (IX-b). Particularly preferred are those intermediates of
formula (IX-b) which have the (S) configuration (intermediates of formula (IX-b-1).



i ntermedi ates wherein the internediate is

stereospecific, i.e. wherein the internediate has the
w@ R)osaissfsS) configuration at the carbon at om ceCT/EPIVGS/052369

the R, and R4 substituent 25 (internediates of fornula

(I X-b). Particularly preferred are those internedi ates

of formula (IX-b) which havesg.he (S) configuration

(intermedi ates of forrmula (DC-b-1). WD 2005/ 118578

PCT/ EP2005/ 052369 -34 Thus the present invention al so

r eThas the presentinventienils relptasfto intermediates pHdopmuly (IN-R2) . R4

H2N (S) (1 X-b-1) a N-oxide, a pharmaceutically

accept abl e adghty ) salt or a quaternary am ne

thereof. 5 resent invention also relates to

i nt er nedi at es romula (I X-b-1) provided that when

n7--2 and each R$ chloro and said two chloro

substituents aH % aced in neta and para position,

then R, is other than ethyl. 10 Another preferred

enbodi ment ar gxphpse internmedi ates of formula (DC b-1)

wherein each R2 Is Pndependently sel ected from hal o,

C,a Kakidg,) a phamaautioplly ageeptable pdditidrodali ©r a @uatérpary amine thereof.
5 provi ded that when n=2 and each R2 is chloro and said

t chloro substituents are pl.aced.in ar,a
- oBheiesmn yeRtioaisd ieffsia iR aee fi o dfE k- 0f pREE mat
e rMdesainr and each Rp fioshdorp andsaidk tioathdogo efbsfituentsiang placyd ip-mgta and
boRitidn) thenlR, i8 othef thaseth{l) particular 2, provided

that when n is 2 and each is chloro and said two
chloro substituents are placed in neta and para

10 poAnathes prefarted emiodimentary those intemmedistys of forma (IX-tahbwhesein
erdapiRIR depérRientiOfRclcd MR, G@aﬂk}ﬂ{)clfﬁlkmék? of | X-b-1)
wherein,n is, 2 t.he t stituen ae
! T Ay Praige I sisf o2 Ra ek K Misblors A sef g chloro
eathstiREenisarepiaesd dn metagind Rarajpgsitiorh érentR anotbertihan ethyl.
Anot her enbodi nent are those internedi ates of fornmul a

(DCb- 1 descri hed .herei.nabo wher aj 4.0S. .

15 it i e i ey o BB frid efiing g 2 or
of 3, firopantigular 2| pepvidedithay whep-niy 2ené pachR2Rs chilero ahg shidtyemchloro
MefubstiuenBtadiyplaced iPfiedYand ph tpdSikoT BRI, is S tRICMYL, |,
cycl opropyl, di nethyl am nonet hyl, 2-thienyl,

3, 4-di chl orophenyl, in particular nethyl, ethyl,
n-seadmpgriotherrembesiimenttarg thoseriptermddiatgsaf formula(fX fpel) whierein n is 2
20 etdaydltherind R sibstiRithts 438 ¢h tnbdtand kidh providedhAt win

represents. chl.ore .a id .t chl oro substituents
ar é"db 2 &Blorg ek 5 ¢f %ﬁ%&"reéhy\égsi tion, and R4 is
hydrogen, then R is other than ethyl, cyclopropyl
Phesther eABSUIREM A iBPsd idRIMAMIRES oT forfnuda @R - s described

' qpe;eefnsa%g\t/esw elgcleig li{g’is }%'r&gog%t?.l d two chloro

25
Also interesting are those intermediates of formula (IX) and (IX-b-1) wherein R, is
hydrogen, methyl, ethyl, n-propyl, methoxymethyl, cyclohexyl, cyclopropyl,
dimethylaminomethyl, 2-thienyl, 3,4-dichlorophenyl, in particular methyl, ethyl,
n-propyl, methoxymethyl, more in particular methyl, ethyl and n-propyl provided that

30 whennis 2 and R, represents chloro, and said two chloro substituents are placed in
meta and para position, and R4 is hydrogen, then R, is other than ethyl, cyclopropyl
phenyl, and provided that when n is 2 and R, represents chloro, and said two chloro
substituents are placed in meta and para position, and R4 is methyl, then R, is other



substituents are placed in neta and para position, and
R4 is nmethyl, then R, is other WO 2005/118578

wOWDsERRAMS5/ 052369 -35 than nethyl and provi dech/EP@abs/052369
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when nis 2 and said two R2 substituents are placed in
meta and para position and R2 in neta position is
trifluoromethyl and R2 in pargg. position is fluoro,

and R4 is hydrogen, then R, is other than ethyl. 5
Also interesting are those internedi ates of formula

( Ithén nerthyl ppd providedithatiekanm is @dind haid v Bhenbetitugnty are plaRal in
| Snebdirdipfara g dsi‘t'i@ﬁ @nd R intrhdtd bé&ﬂi&“@&ﬂmloronieihypﬁﬂ REidIpafa

PRy, FUEk e v gt BERyscht e sl hose

intermedi ates of forrmula (1X-a) or 10 (I X-b-1) having

t hgsd ﬁiek&ﬁ!ﬁ ft}ibrsé'fh'llté?m%ges?@f fOBl?lﬁa ﬁ?@ or (xlb- Y deleMbed
R imhbteT Rt e Sishisg JPe: BT p et i pptisglar chloro or

qlfhlbexmrqan@mmelatﬂmr&of wherein Alk is defined as
her ei nabove, i.e. Ak represents nethyl, ethyl and

n-pr.o and. each R2a and ende I

BRI it gt B1e8 s hes PSR Oh irnule D) o
i 1iebd3 havigg taifcbiwiegforrawla t hose i nt er nedi at es of
formBdba (I X-a- 1) prvi ded that when R2a and R2b are

bgt h ro orA}Qh 2a is trifluoronmethyl and R2b is
f1 dd hen £ @ her than ethyl. 20 Further
i nter ing interneth~dtes of fornmula (I1X-a-1) are

those i npetamedi at es of fammula (1X-a-1) provided that
when RZa and R2b araizho(tg}] chloro, then Alk is other
than methyl, ethyl, n-propyl and provided that when

R2a a RRb are bot@xgll_qpro or Ra is trifluoronethyl
and 8|sfluoro or RPa i.s ?fl%}lejoro and R2b i s
t RiN-PYigs GRberRAceytically aesptable aqgitinn salt gus, dyaternary amine therepf,

i Mhereiis Alknig defired tak bereinabuiverire dikarepresents rhahyi)dtiy] and n-propyl
roVv
CrSish R el G B ity A aniSBlon Al S oh o

interesting intermediate of fornmula (1X-b-1-1) is that
i mnemtvmﬂhmg éenmbdaimeit are tBése RternmdtiteRdH fonmelal{X-h-1) provided that

K e
e, SIS0 S ey S IGHEI SWt. oo
1s other than’ethyl.

Further interesting intermediates of formula (IX-a-1) are those intermediates of formula
(IX-a-1) provided that when R, and Ry, are both chloro, then Alk is other than methyl,
ethyl, n-propyl and provided that when Rj, and Ry, are both fluoro or Ry, is
trifluoromethyl and Ry, is fluoro or Ry, is fluoro and Ry, is trifluoromethyl then Alk is
other than ethyl.

Also interesting are those intermediates of formula (IX-b-1-1) provided that when Ry,
and R,y are both chloro, then Alk is other than ethyl.

A particular interesting intermediate of formula (IX-b-1-1) is that intermediate wherein
R2s and Ry are both fluoro and Alk represents ethyl. i.e. a compound of formula (IX-b-
1-1-a).



FFS HN() H2CH3 z (I X-b-1-1-a) The conpounds of
formula (I) and (1') show CCR2 receptor antagonistic

we@raprigstes. 5 The C - C chenoki ne receptor 2p¢LRERANS/052369
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and its ligand nonocyte chenpattractant (chenotactic)
protein (MCP-1; in new chenoki ne nonencl ature al so
called CCL2) are recognized 40 be inplicated in both
acute and chronic inflammatory processes. Chenoki nes
(contpaction of "chenotactic cytokines") are nost
inporiant regul ators of 10 |eukocyte trafficking. This
2 role is exerted by interacting - on target
: ith seven-transnmenbrane-donmai n receptors that
are couRled to heterodineric G proteins. Chenokines
[ BUped into 2 mpjor famlies (C- Cor C-
X - 2]‘\famly) dependent on the presence of an am no
acid (represented by X) between the two conserved
cyst éiXrpel-F@si dues (represented by C) near the am no
term nus. In 15 general, chennkines fromthe C- C

S S R TR PRIBIES L 200

receptor, is MCP-1 as indi cat ed above. Therefore, the

OqRe ¢ 26 ngp@g&;%;;%@@ ﬁ@@n@; a2 it hi%awoﬂocggcéﬁ%&[tﬂacmt
t HFRSRpRCER) REoteI b Pt‘}’/i‘: ‘g‘é't?g‘iﬂ“f%‘a s le i) are

r ecayghized @rbe ilfilivatedph byth acute hed ¢hmortid nflasiriatyy pocaskagy
of vari ous i an ammat ory di seases Therefore, CCR2

oni s whi ch, bl o he CCR2 recepto
a@’é"ﬁ’ﬁ 8?1 P chen %‘ﬁ&i‘%‘&%ﬁ?ﬁc ng iﬁtesmt% “&Qﬂ’i‘ﬁ%\ttregulators of
i dédkanytetraffigkidg This tioldgimabrodais Iexa‘t;%d do tilteriattings — on target cells —
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35 combined in intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending on the form of preparation desired
for administration. These pharmaceutical compositions are desirable in unitary dosage
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mixture was stirred and refluxed for 6 hours. Extra hydroxylamine monohydrochloride
(2.4 g) was added and the mixture was refluxed further for 18 hours. Again extra
hydroxylamine monohydrochloride (3 g) was added; the reaction mixture was refluxed
for 24 hours and stirred for 2 days at room temperature. The solids were filtered off,
washed with EtOH/H,O (1/1) and dried (vacuum, stream of air) at 56°C. Yield: 71.8 g
of intermediate 1 (95.4 %).



NH2 NH2 . HCl Internediate 2 Internmediate 3 A mxture
of internediate 1 (0.3 nol) in CH3OH/ NH3 (7 N) (500

workgosamess78 hydr ogenat ed at 14C wi th Raney Ni ckebCT/ER4005/052369
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quant.) as a catalyst in the presence of thiophene
solution (6 m). After uptake of H2 (2 equiv.), the
catal yst was filtered off anghthe filtrate was
evapor at ed, then co-evaporated 2 tinmes with tol uene.
The resi due S was stirred |nC]b0| ling 2- prop%pol (250
m B. Pmapdratibmofintermedsate@and 3| t érvgd B f hot. The
filtrate was allowed to reach slogop t epper at ure g
HCU2- propanol (6N, 150 m) s d st ow ¥l'whi
stirring vigorously. The sol vent waswHgvaporated andNH2
the residue was stirred in DI PF_HC'then filtered off,
washed and dried (vacuum at 6Qf 53 ¢ Oflntermedlate3

o eed s 5ﬁfr§nea@glf@§éng@g£8ﬁwhgm@@pf s
g) hydecgesdted at@d°C witloRaGSYNiCRe Qcatri quaretr) ds a cdtlyStim the @oasence of -

KZ&Q: hen% bt gﬁ?ﬂ’{& x?ﬁSA@Q @Eﬁﬁ Bmg(zt%ﬁﬁa &ﬁﬁé‘ k&t{;lgﬁ W }‘ﬁt%& off

trrre hour I on

e PR o198 SXAPOTHRS. (IR Cor UG imes 3y 1jes. The residue
S epaysatrediin budlingdprapdniol (2I5I2 o)1) zhdi theimpilySR43 filtéried bffhetd The

f
?niﬁlg?@ne éi% Qﬁov?&f 4 %%Eh A fé}ﬁ%@ﬁ Héfl/%pg %‘ﬁ o 930 0 ml) was

| rROBR iy il sV ESRSi venevmv.amated e i wa
I ndtieed D EES then (rerep affeerashed andldried (vazudh) &)60¢C.. YielB0S g of

'mih‘)e atéj 4% Ji (ﬁ]aétlor{mas c%ﬂgerte into its free base:
Wa@earaa% i %g&ﬁ ﬂ’é -pro anam ne 0

( bﬁ ¢ M in CH2C12 200 ml) and a'15 %%cslt%eous K>CO;
1- foRrtianmiwae addedpthénythe Eesulhngnﬁityie)wa%-sbnﬁhﬁ)r thbarande 50 % NaOH
'T%ﬂl?%ﬂ Moo m%m@%a&qw Zﬁle'mn%&nc II%@ vJa? Qéli)ta}ag washed with

m xt ure s stirre room t erature
A s NMeSPa gt iTedaEamdite TOvaBbYSHIppomES Lisbbal & of
t hiaterthédiateBxt ure was stirred for 2 hours at room
tenperature and poured out into ice-water (60 m). The
product was extracted with CH2Cl2 and then the
or%@mﬂe‘f—%yer was separat ed dr| ed (MS™) and
flMtloﬁﬁfmteﬁnﬂhdté ec Nt was evapor at ed.
Yield: 1.38 g of inter medl ate WO 2005/ 118578

PCT/ EP2005/ 052369 -43 b. Mieparatifon 9f internediate

5ClLl11JC11C1 Sx N S<__NH,
T B
NH N

Intermediate 3 (prepared according to A1.b) (0.00208 mol) was dissolved in THF (15
ml) and N-ethyl-N-(1-methylethyl)-2-propanamine (0.0052 mol) was added, followed
by 1-(2-amino-4-methyl-5-thiazolyl)-2-bromo-ethanone monohydrobromide (0.00104
mol). The reaction mixture was stirred at room temperature for 18 hours and benzoyl
isothiocyanate (0.003 mol) was added, then the mixture was stirred for 2 hours at room
temperature and poured out into ice-water (60 ml). The product was extracted with
CH,Cl,; and then the organic layer was separated, dried (MgSOs) and filtered off.
Finally, the solvent was evaporated. Yield: 1.38 g of intermediate 4.



O HNSNHR I Y internediate 3 (prepared according to
Al .b) (208 ng) was dissolved in THE, p.a., dried on

worlosawsas si eves, (15 m) and then PCT/EP2005/052369
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N- et hyl - N- (1- et hyl et hyl ) - 2- pr opanam ne (0.0016 nol)
was added fol |l owed by
1- (2-am no- 4- net hyl - 5-t hi azolgsl ) - 2- br ono- et hanone

nonohydr obr om de (0.00095 nol). The reaction mxture
was stirred for 18 5 hourg at roomtenperature and the

r ds BteparationoiantemiedzteS was [ ded of f, washed with
THE and dried in vacuum Yig 330 ng of internedi ate
5. Exanple A3 a. Preparatfon of iphtergrediate 6 CL |

Cl Oz,~NH A solution of HN S<__NH,

1- (3, 4-di chl orophenyl ) - 1- pr opanone (O. 74§]/rml ) in
formam de (45 m) 10 and form c aci M) was
stirred. ref or. 2 d :
S RUALY PR 5781 BPUOF e BT T, ., i

t evpeqleqular sievephd S mil) and thenpisthydNrd cmethylehyd)-2- niengpemine

$ €0.00 1Y ol G}ﬁ? e follod@8 byt )(2aﬂﬁmemeﬂﬁu-gdm&dlhﬁ)-ag€mﬁo-
organl c I I , eda.

RS ARop om0 (BFRINA) fhe HRARE Ridlet bt Bifcd for 18

wihonrs atHppomdampetptare and ithearesultingrpregipitage varfdemd @g ovashed with

f iTHesfIrRE in vathién S Vidl@ 380 wasofamamidates] 15 and the

residual oil was left to stand overni ght. The
resulting solids were filtered off, stirred in D PE,
f iBxampledADHf f agai n, washed and dried (vacuum) at 50C.

Yize Pebpardtiorbfntefmediatd € metis (80.6 % . b.

Preparation of internediate 1-, 0 NA
solution of internediate 67 2" ol ) in CH2Cl12 p. a.
(5 mM) was stirred at room et ure under N2 and
then a solution of trinmethyloxoniumtetrafl uoroborate

200 sutgmas 1-(A+dichlerophanyl)-2-psopgnones(0,0748 mah im fumamide (¢S ml)
r2 ?ﬂﬁ Tforfdic A (30 nd) W&Sstl Nﬁeh ah®bflaked fbpm}l&ﬁmrtﬂéﬂh@reaa{on
nour a S our e (A an ueo o

g L R e B e R Bl R

s doured vatinterigmwater (409 ml) and sxtaciad With/ BIOANAIms-prgeni¢ layer, was

f iskpapdted] _v@flfed?ﬂﬂl m}#@ vﬁﬁ'a\/sﬁﬂ}até!&?e_ﬁluﬁ?lﬁ Mn:@t %oltuﬁblehﬂii dagin with

| |. e. C S n X S .

G50 AP Bl i RSO et B B0l PinPRac Mporated

i rang thegresiduaboifwas) left teogtand overnight. The resulting solids were filtered off,
stirred in DIPE, filtered off again, washed and dried (vacuum) at 50°C. Yield: 14.0 g of
intermediate 6 (80.6 %).

b. Preparation of intermediate 7 cl
Cl

A"
A solution of intermediate 6 (0.0032 mol) in CH,Cl, p.a. (5 ml) was stirred at room
temperature under N, and then a solution of trimethyloxonium tetrafluoroborate
(0.00331 mol) in CH,Cl, p.a. (5 ml) was added. The reaction mixture was stirred at
room temperature for 24 hours and was slowly poured out into an aqueous NaOH

solution with ice, then CH,Cl, was added. The separated organic layer was dried over
NaOH-pellets, filtered off and the solvent was evaporated, yielding intermediate 7
which was used in the next step.



OMN ClL -~a C1 2-Bronmp-1-(3,4-dichlorophenyl)ethanone
(0.00284 nol) was added to a stirring solution of

wo pdosnmsds ate 7 (0.00569 nol) in dry CHICN, p.BCT/EBI05/052369
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m ) under N2 and then the solution was stirred and
refluxed for 24 hours. The reaction mxture was |eft
to stand over the weekend ang._the solvent was
evaporated. The residue was purified by 5 colum
chromat ography over silicg gel (eI uent gradient:

Crd2 DYeparaiiOi inteuiediate8 99, 9/1). The product
fractions were collected an sol vent was
evaporated. Yield: 1.1 g¢bf fracfiof 1. A part (0.55

g) of this fraction was purifiOed B edClphase
hi gh- performance |iquid chromatography
product fractions were collected and the rnic

t Th 10
TP ios - B R RS e S0 SRk %‘%jn&

wasslugom phinterraetliatey 7 €0.00569 mod) ig daf CHyGN . m@lﬁ mi)emser 2 and then

E&ﬁéwhﬁm%aa stuPéma réfhixed foQ hamblsr rTRAtAti6n ﬂm@llre Qeas lefHo

d t

et i weoke iy TR Saforfiel T RN S wasgurigied by
aciotimmethiyrhategraghy over dig-argo] (eluent ghadientyCH,CL/GH;QH 160/0 >
Njoenelk ak oo 2 v%% &dllépﬁmlantls W& c@ﬂégi}fﬂ%ﬂd e SBIQ&mwas evaporated

r ur unaer no
£ TR ) gk a1 AN Sy Rt P PG B B Py Vtfea phase
hduxlaquormmlmudwémam&apaﬂ GCHGN)a Tk pedyct frastiensovere
afdoﬁed%&idmlthee&gﬁﬁc 4o3ve%t Whe ex)ﬁ?&at?ddﬁﬂ iféiﬁs BAnEbitFat WS
stirred [S a roomte
> e itk CBACE 5 f Sonefe el e R ol SR Ve il e of
2(0ntgoioksiiate §he resulting mixture was stirred for 24
hours and then the solids were filtered off and

vvaéhed!m'ih DMF. Et20 (800 nl) was added and the
m svvashed_3 times with HO (500 m). The
Breparation ¢ Anedd ed (MgS04), filtered

off and t he soI vent vvasC 7 d-
co-evaporated with tol uene, ¢ redidygl oil (23.4 Q)
was filtered over silica®Qel (eluent: CH2Cl 2/ CH3OH

9 A $glutiobhsf iptemsbdiate Z@répa&dtabmndmg\m,&l Jb(0l0548 exdl)and chlbme

¢ Ol eid an ARG o) 1 B, @S*’&Vm 8t 150 mi)
PrastiEed @mow tqmReEHYE APder &> 20 BN 254 mod Waeflow dggythen
ZG%fé&%Mxﬁ@FWzE%ﬂ@& FO2AB66rs at %nﬁempéramrecamd @ktra chloro

f Ol Lac &17esér gﬂ 3 mﬁﬁ%s I Rgar ﬁé%?&ge ab Sl {h)sr 20

|n xy ene, was Stir refl uxe
heytras rmgm@ﬁ%@wgeﬁr%cwrﬂaw@ a\ﬁ)é‘é“eélllr‘&%’o( t"e}) was

added. The resulting mixture was stirred for 24 hours and then the solids were filtered
off and washed with DMF. Et,0O (800 ml) was added and the mixture was washed 3
times with HO (500 ml). The organic layer was separated, dried (MgSOa), filtered off
and the solvent was evaporated, then co-evaporated with toluene. The residual oil
(23.4 g) was filtered over silica gel (eluent: CH,Cl,/CH30H 99/1). The product
fractions were collected and the solvent was evaporated, finally co-evaporated with
toluene. Yield: 20.6 g of intermediate 9 (99.7 %).

b. Preparation of intermediate 10
ci Ko 0



reach roomtenperature. The m xture was washed 2 tines
wth HO (2 x 200 M), with a saturated aqueous

wO2ddEDB8ss©ol uti on (200 m) and with brine (200 pd¥/EPI00®052369
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the 5 separated organic |ayer was dried (MgSO4) and
filtered off. Finally, the solvent was evaporated.
Yield: 21.3 g of internedi atgsl0 (93.9 % Exanple A5

a. Preparation of internediate 11 and 20 C1 OH DO * Cl1
OH Cad A (S () (R (+) Internediate 11 Internediate
2\ solutipnyof diermigdcid (7.5 ml) and intermediate 9 (0.0746 mol) in xylene, p.a. (225

N whi é%n%ﬁ%aﬁ&re?lu%ﬁcﬂopm ﬁ?ﬁg@@ﬁﬁ %Ergihé [re“hctllmﬂmﬂcgne was allowed to
uor o anesul.f onanm de .ol ). .
T.ffﬁc 5% m@ﬁtabléfouhﬁ fure W%ﬁ Yﬁ%ﬂh&g ? gmes %tﬁfﬁgg (G359 mby with
a maprmumd NaHGOs fs«blatmn (268 ml) 4nd widelrine 200w} therethe
a§§té(f &?ﬂé BS'er%Qas diied KM tandBiter8d\6kr, CPﬁhﬁ}d theSolvéfiGvas

el aoa) et BhBAYEE vt aahyde (0. 0250

mol) in toluene (qg.s.) vvas added dropw se. The

'rqg{ RMgM xture was allowed to reach 0C. The m xture

s |rred ov r ni ght roomtenperature, then
Jehiepaation of unt s mxture wms extracted
W|th CH2C12. The separ at ed orgdnl /& Was was OH
dried, filtered and the solvent bor ded. The
resi due was purified by col umCIchromat ogr aphy over
silica gel (eluent CH2CI 2 /Cl1430H 98/2). The product
fractions were collected and the 56) vent was ®) @
evaporated. Yield: 5.1 g of inteonpeeliatid 11, 20 [ntermediate20

|U¢ﬁﬁ)ﬁﬁéloﬁl\l@v2{@& %mec Io%@:?dh@cﬂ B[ 1, 11e- above reaction

Db on o Py ?3’2@513&%4 gD in flupge (as)

Prvea@aipgﬂswdrand)plapm\mdm@ﬂ -Bow then t@irsacuonthurwas stige¢for 20
( Rhinutds mmt@l hufd ol e78vediEza (8.03d Rol) 2s HBled dRSRER R d after

achoLg d'tgg,a o 6} erﬂghlfrgégqf)ng)ax@geé{;%@ Boofne (g5 s

2 agdet] ctorwnse gl‘hme@bmam}oawe was aRowisl 1o reach PUC. e Pharmixture was

( Qnﬁ&poxféﬁhéht\&/ﬂﬁ)oﬂﬂ&ﬁﬂeraﬂffbeﬂ%ﬁ q&édc?é&i &i&dncx(me THR $nixture was
en.stirre

? StE e i Bbor R I s el o) Mgt oma e
aﬁglvmﬂeumtedrﬂé‘le aesifhugiwes pusyied wmltsmpcan@n@dgramgwﬂwa

org@ra eme{nfrémzefcmmms/zy :Thhe prodat ﬁacﬁ&ci(vvda@cctﬁﬁtbtég Bhd @S
orate n nt e uantitatl ve
f&nt uag g&a ra":f‘edd JY egd g fr n{%gr[\e&i%‘?e }12 q

UHfiext
Intermedlate 20 can be prepared by the above reaction by using N,N’-(1§,2S)-1,2-

cyclohexanediylbis[1,1,1-trifluoromethanesulfonamide] as catalyst.
b-1). Preparation of intermediate 12

Cl
N
N
cl

R)
A mixture of intermediate 11 (0.025 mol; prepared according to AS5.a) and
diphenylphosphoryl azide (0.030 mol) in toluene (50 ml) was stirred at 0°C and
2,3,4,6,7,8,9,10-octahydropyrimido( 1,2-aJazepine (0.030 mol) was added. The reaction
mixture was stirred for 2 hours at 0°C, then stirred overnight at room temperature. The
mixture was diluted with water and toluene. The organic layer was separated, washed
once with water, once with 5% HCI, and the solvent was evaporated, yielding
intermediate 12 (quantitative yield; used in next reaction step).



WD 2005/ 118578 PCT/ EP2005/ 052369 -46- b-2).
Preparation of internediate 21 C DC 1 1g-- N+,- N Cl1

w@ 3)os/1#85m8 xt ure of internediate 20 (prepared aBCDEP:00§052369
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to A5.a) (0.127 nol) and di phenyl phosphoryl azide
(0.1253 nol) in toluene (g.s.) was stirred at 0OC
2,3,4,6,7,8,9, 10- oct ahydr opyr4gm do[ 1, 2- a] azepi ne
(0.153 nol) was added dropwi se and the reaction

m xture was stirred for 1 hour at QC, then for 2 hours
atb-2)oBreparagneofantesmedia® 2lhen for 3 hdurs at 50C. The
reaction mxture was cool edCwaghed-whih water, with
0.5 M 140, with water, dried, er ed\am%l:r\;-he sol vent
was evaporated. The residueQNas “purified by flash
coI um chr omat ography over silica gé) (eluent:

/ dﬂ%l{ ta <f
co I ecte %gészgl(é&ﬂt Wwas . ev gr/\gté()eg(ﬂzmﬁl)wzs 5
hepﬂ?‘&sawlaa?@eﬂmcm@ inptolijsne ﬁ)o‘ﬁascfrlrrﬁ%ft& fredi at e
132 I]t,6;7,8,9)Iﬂ0-3'&ahyﬂ‘fop§rﬂ)ndom2-é\]ampma(|0€l 58 tnal)wasradeali drdopwise and

1%hé% Fi os ‘?gﬁg & r%%&{ OB@ tilxﬁEf%? 2 Iﬂo at roo t%rature,
#ews gttﬁ 07 e Fhytpastion eawasr@ewfit% %{m pater, with
ThleS NDIII(ZE mithwesser sdref Ofiledreichnd Theesol wat dawew\ptfratbd it eddidue was

Wi . Do
ﬁ*sﬁ %‘?ﬁe fs zealuﬁﬁwﬁﬁﬁh??ﬁ&éﬁéﬁ?@a fi G
5)- Fherrodies fragtions B’Piféi‘? ect?daa;ﬂé‘rthmveawwvaporated Yield:

f|23t5egeﬁnmnﬂechd1ezsol vent 15 evaporated. The residue

Was] ﬁir“ 56A oPMitEd d:i£f@1§hr omat ogr apghy over silica gel.

The oquct fractl vier gncol lectled and the sol vent

was evaporat ed. Yiel d. 1.1 ¢ ntefhedi ate 13. c-2.
Preparation of internediatg, NH2 d , (S A

m xture of internediate 21 (prepared according to

A5.b-2) (0.122 nol; 23.5 g) in ®ethanol (g.s.) was

2%’1? g?:gﬁl@%tf ﬁgerﬂkdé@,q'l_lgb bf'S Bt) %ﬁf’eﬁ gc&))' 06}‘\5:5“1 ?l 3(:’) ?]E
hanyl PP?#%P&?%OMO%%W g

%%5 gV\@% (bl’il )évears gtprred overnight

i rdt evonetinptratu?s ThelsolRme pas atapmatedf Thenedduvacksateated it 10%

| HC1. The acidic layer was washed with- DIPE, then alkalized, followed by an extraction
with CH2Cl. The separated organic layer was dried, filtered and the solvent
evaporated. The residue was purified by column chromatography over silica gel. The
product fractions were collected and the solvent was evaporated. Yield: 1.1 g of
intermediate 13.
c-2. Preparation of intermediate 22

Cl

Cl

®)
A mixture of intermediate 21 (prepared according to AS5.b-2) (0.122 mol; 23.5 g) in
methanol (q.s.) was hydrogenated at 50°C with Pt/C 5% (5 g) as a catalyst. After
uptake of Hy, the catalyst was filtered off and the filtrate was evaporated. Yield: 21 g
of intermediate 22.

d. Preparation of intermediate 14 cl
) =N
HN\//



Cl/ N HN ~ WO 2005/118578 PCT/ EP2005/ 052369 -47 A
solution of internediate 3 (prepared according to

w@oob)185@8 0116 nol) in Et3N (0.013 nol) and DAE/EP2085/052369
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dried on nol ecul ar sieves, (20 m) was stirred on an
ice bath. A solution of chloro acetonitrile (0.0128
mol) in DWMF, p.a., dried on pgglecular sieves, (2.5n)
was added dropw se. The reaction mxture was stirred

at roomtenperature for 5 6 hours. More chloro
ae“es@monrqf irger(rgdigBE3prepirpd perording tophlab) (0.8} ] Gemiol in ELN (0.013

ajMF @Vxﬁﬁad ohlmma&ﬂawgﬁ}rédégdnlt tﬁepmn%a onBh®e bath. A
i on u e 0 0
31@ i frlort pitonliPfe O pud GonaREMI P chof R moRAEs sieves
di(2.6uil)ovasmddadoliopwises | Bigaeaction mixtiny wea stizxids docr wppestre for
a (rgsﬁhrogﬁe M&aemémc%fﬁwé €. mz nz% )d E’drm@h‘gf] %gé@tdﬁ%ol&ﬁlar
S B 0 D o BRI Rehen iy was B (g fer 24
mblowss U Maure shlwelse;torélmlmo)ooﬁém@)dd EMB op)wirisd on Titedecular sieves,
r ﬁﬁﬁ W& died aa{;ﬁwaé@&d tgaa feg%t%iﬁ r{%ﬁgu?’%f}?ﬁwka for Bl6ther 24 hours.
%f%*a s Sstoih i chiatt egtomiars B BB o2
%di:e@omn)oleamldr $5, (2 xil) wasrnd dedsénppwine.e Theoegraion aniktageevas
Vagrréd #0280 hdsOfte rgdl itfd Wik MRced iTE PR MBRE Wi Boured out into

- SERE G0 ke lﬁﬁgﬁfﬁ‘gﬁm (i ol ey, e

Clig@t ¢ MpShhi® Bygr)wasmed (Mg Qg dfilferedcand dlmssolyeniewas evaporated and
CRblegsioRflePRh IdhEenS OTNERbGYER as ;ﬁme@ badr &fic2 P (eluent :

RLERNRRA S fud Setisd Facyhidy g splicid g fre sotvent was
i evanonset] adecodGp@bte@iwith@ylughe. Bield\22. 3¢ of intermediasé 14 (81.6%).
i Rt PlepRIicH & idtbrmiddialps6 nél ad n-putyl formate (15

m) was stirred and refluxed days. The sol vent
was evaporated, then co-evaporafethyw th tol uene.

Yield: 2.68 g-of internediate 1R, G;ze%‘ple A6 a.
Preparation of d O intermediat® 16“and 17 C\ / O Q

OlA @ixture oRimter@edige 1 (046 khaY) 4ndGH-butylformateqls alpwasstirred
| ph& tdTRAEPIoR 4 Hdys. The solvent was evaporated, then go-evaporated with toluene.
Yield: 2.68 g of intermediate 15. ‘

Example A6
a. Preparation of

intermediate 16 and 17 C
z\{( 54

Intermediate 16 Intermedlate 17
A solution of intermediate 10 (prepared according to A4.b) (0.0618 mol) and dimethyl
ethanedioic acid ester (0.11 mol) in THF,p.a., dried on molecular sieves, (100 ml) was
stirred under N-atmosphere, then 2-methyl-2-propanol sodium salt (0.066 mol) was
added and the reaction mixture was stirred at room temperature for 18 hours and
another 24 hours. Finally the mixture was stirred at 60°C for 4 hours. Extra 2-methyl-
2-propanol sodium salt (4 g) and extra dimethyl ethanedioic acid ester (6 g) were added

C

and the reaction mixture was stirred over the weekend at room temperature. The
solvent was evaporated, the residue was dissolved in H,O (250 ml) and washed 2 times



A solution of internediate 10 (prepared according to
Ad.b) (0.0618 nol) and dinethyl ethanedioic acid

we@siosni1gs® 11 nol) in THF p.a., dried on nol ecuP@r/EP2005/052369
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sieves, (100 m) was stirred under N2-atnosphere,
then 2-nethyl - 2- propanol sodiumsalt (0.066 nol) was
added and the reaction m xturgg.was stirred at room
tenperature for 18 hours and 25 anot her 24 hours.
Finally the m xture was stirred at 60C for 4 hours.

Ex¥itEROEhe gqueoys |pyes wan siparsiediand CEROH (200 m)), potessisgt r a

?Ltm%j?dﬁict RidQREM P Mmd T @3?,§,t;ﬁar.)d@§.)g>}eramt 7 d,&ﬂéiﬂﬂea ma&t e was
[ C n._m e S ,StLLIre ver We en a

" xirted 518 PR 80D 78 Solbin b farly Elapisnfed B St thtrate

r esascitraciedswith EHolly.cThe ergaddayarsensseparated dvied dgBQu), filtered

El_ihdiiﬁihe\wl\%%zfs]el'%ed? %‘eﬁ@@%’j @ gﬁ%ggg_leﬁ% \Mgﬁ'etﬁogb@silica

e ue e ra .

po%%@eaﬁnﬁ%zhﬁ@ig’%’ DC e Bhfiic o waore Cptef i e

p. WVen{(waseviporaied Hedesiduetwasrriturpdedinden Fexane, dilterstliof f; waished ,

f qgexfﬁiehqmma% 5d§t@5; vithe s.acgt Memtanmd _tdtorag. tTnée giaszéa&%ﬁaﬁﬁﬁm ga

an e,concentrare extracted w . e .

o TR T e i Bined i e SV RS BRI RA e 74 Prappgipdgrih

antexateddIDE| Tharesidus wey stppredan EtO/Héxane asii theimsylEngypreqipitate was

Pufitterddrsts, Washddlviifratek e, Més irisd (ltvh&ﬁm 9¢4C)( &1idi@0.38 g of

CH2C12] Cl—Bglﬁ 9911). The product fractions were
coPeEEsd%e Lid the sol vent evapor ated. The residue
abs_Preparatiom pfidtenmefhiate i xane, Tilterey of f, washed,
then dried (vacuum 50C). p’lel .2/g Qf internedi ate
16. The fractions containing a de\ pr t were
conbi ned and the sol vent was evapora t hen
co-evaporated with 10 hexane/ Dl PEIS iQue was

stirred in Et20 Hexane and the resulting Rprecipitate

was filtered off, washed with hexane, then dried

( VASHRHE of irtstmediate; 17 (0808457 gnqj} in thigpyd chlogide (emb) was gtirred
Pr@pemight anoomfterhpdrattirepitiernthe sdiSedtiwad et@bofhtdd antiSe-evaporatdd with

Cl,i X UL -@Eﬁlr e 7 57 mol) in
trlﬁ)ﬂp?éh)f %1r@1| %d(] vviaggﬁsgd ilnrtPgége)ggv Tnight at room
t epEspamationof inkegpediale 1| veny” Was, eyaporat ed and

co- evapor at ed with 15 tol ue a), yielding
i ntermedi ate 18 used in tfk teg. c. Preparation
of internediate 19 C1 d O I-'I§\Y o N\
I
~ /\
N™ So
5 H

A solution of intermediate 18 (0.000257 mol) in THF,p.a., dried on molecular sieves,
(10 ml) was stirred under N, and then hydrazinecarboxaldehyde (0.0125 mol) was
added. The reaction mixture was stirred at room temperature for 1 hour and the solvent
was evaporated. The residue was stirred in H,O (10 ml) and CH,CL/CH;0H (15 ml,
95/5). The organic layer was separated, washed with HCI (1N), dried (MgSO,), filtered
off and the solvent was evaporated, then co-evaporated with toluene. Yield: 800 mg of
intermediate 19.

Example A7



~OH O A solution of internediate 18 (0.000257 nol)

in THF p.a., dried on nolecular sieves, (10 m) was
waeriosnesd7sinder N2 and t hen hydrazi necar boxal dePyTiEP2005/052369

(0.0125 nol) was added. The reaction m xture was

stirred at roomtenperature for 1 hour and the sol vent

was evaporated. The residue was stirred in H20O (10 m)

and CH2C12/ CH3OH (15 m, 20 95/5). The organic | ayer

was separated, washed with iN), dried (MJSO%),

f iakt. Prepdration 6f intermediate 24| ven orated, then
co-evaporated with toluene. Yj 800 ny of

PCT/ EP2005/ 052369 -49 a-1. Pre@%r/at'
internediate 24 F I \ p~ F O SY|IN
S\ ING IWO1lAmmxture of 0 XY
prepared according to A6.a) (0.0015 ) and I N NaCH
(0.030 nol }_in H2Q (20 nm) and methanol (50 nl) was
stirred for || 20 hpurs at roomtenperature, then extra
IN NaOH (1 added and the reaction mxture
was stirred f urs at roomtenperature. Half of
the sol vent wa |evo'1porated and IN HO (40 m) was
added and _the precilpitated product was extracted

th
cHpEPUePhe or gani @ | dJUFTIRESIes S PRFRRFedRiocqfling ¢ A6.2) (00015
f inhdleandd NONAOH§0L03(hmoB dn HgM(20mal anéinethaticl i $0iml) Wvas Isticred for
5. £ ' i i .
> il KALAGBEARIE e B T ) ) g o pocion
HdRiKfugs was stirred for 5 hours at room temperature. Half of the solvent was

5 evaporated and 1IN HCI (40 ml) was added and the precipitated product was extracted
with CH2CL. The organic layer was separated, dried, filtered off and the solvent was

evaporated. Yield: 5.6 g of intermediate 24.

a-2. Preparation of intermediate 28  ©

BOUN
HS\"/N: I # O/
: N OH

. 0]

SO
HS\VLl/_Njﬁ;‘L/Z/
BN

A mixture of (intermediate 27 prepared according to A6.a)
(0.0012 mol) in TFA (2 ml) and CH,ClL (70 ml) was stirred for 1 day at room
10  temperature and then the reaction mixture was concentrated, yielding intermediate 28.

b. Preparation of intermediate 25 E o/
PO
Sﬁ/N:| # 0/
HN- Cl
0]

A mixture of intermediate 24 (prepared according to A7.a-1) (0.0075 mol) and SOCl,
(0.015 mol) in CH,Cl, (50 ml) was stirred and refluxed on an oil bath for 3 hours and




I I O / Amxture of 0 17~ (internedi ate 27 prepared
according to A6.a) (0.0012 nol) in TFA (2 m) and

WERREARS(¥0 m ) was stirred for | day at room BOI/EP2005/052369

"m xture of hydrazide acetic ac

10

15

20

tenperature and then the reaction m xture was
concentrated, yielding internediate 28. b.

Preparation of internediate 25 F\ p Fl 0 S| A

m xture of internediate 24 (prepared according to
A7.a-1) : . 0075 nol) and SCC12 (0.015 nol) in CH2C12

( Shenrthy s t was evaperatgddlhegédidueerhs disselvedoin|tolbenetand the sglvent

hGils e vaporat i Agd 0 Field: 93/ BoHhtbhibtdil055 052369 - 50 then

t he,soal vent S Svapo tedr The resi due was dissol ved
|n°—£'§9%%%@—%$%—¥%gﬁio§£e ent vaffor at ed agai n.
Yield: 2.9 g of internediat Prepar ati on of
|ntermed|ate26F)[])"'~F$) feu . N HA
“frol )g and Et 3N
(0.015 nol) in THE (30 M) wa r egggand |cool ed on
an ice bath at 0-5C and then a m xturg§ of'Nnhternedi at e
25 S (prepared according to A7.b) (O. O75Hm)l) in THE

(20 n{&t?me"éﬁﬁ x}dacg{lggc% &)‘”1{19‘41%1&%@ Et} Rﬁél%smﬁi mgrr%g(:so ml)

The reacti o our
arpsstged %wkﬁagn anjise hath et 05HE apd sbmamm of jntermediate 25

W (piep&ztl? 8dcdrding e AMIYI010075 rayR in THE (205:8]) Wad bédbd dedpwast, over 30
fi fly it °&a§% @5 31‘11‘3 r&f&ﬁo&@h{ﬁ?@ Kva¥‘@t e%Vfﬁ‘PPf]&}r %9'0 5%‘ Snd then H,0

resi over

( equi@ﬁ@ed anfithy xR e okpctpd W!th &2Che The ewaerp layer was
f rsegdrated) drivd fidtertd offtinl €t sotleAWastevepdi@bd, €THe obRsned residue was

I
Siﬂ{épe{dg)t\'@ldsélrl% t%%i %me?r( %?112@1?)%1 bﬁ: SW/%EHJ p?taqct %&95% Were
sép @qtqgrpngfthe solvent was evaporated. Yield: 1.25 g of mtermedlate
N, N -(IS, 2S)-1, 2-cycl ohexanediyl bis[1,1,1-trifluoronet
h f apnam dej (cat al ytic quantity) and
M’%@ m (0. 415 nol) in toluene
3. Rrepanation : 3¢ fedunder Argon and then

stirred for 20 mnutes at . _Ahis mxture was
cool ed on a 2-propano] coefbath td -78 C and

diethyl zinc (0.415 nol) was add®f dropw se over 15
m nutes. The resulting m xture®as stirred for 15

m AW1&fon AW, N 7& S@S")1 5| @ Ele)@mé(ﬁ{'lms Qﬂl Qxfxﬂuoromethan sulfonamide]
(cataﬂytlcl: gu%gty)egnzdatetrﬁosy pr0pano?Iato)t1tamum I(On4 ltSOm(H) in to]iene (pz‘;
(500 ml) was degassed under Argon and then stirred for 20 minutes at 1 40 °C. This
mixture was cooled on a 2-propanol/CO; bath to -78 °C and diethylzinc (0.415 mol)
was added dropwise over 15 minutes. The resulting mixture was stirred for 15 minutes
at -78 °C and then a solution of 3,4-difluorobenzaldehyde (0.345 mol) in toluene (p.a.)
(q.s.) was added dropwise over 20 minutes. The reaction mixture was stirred further
for 30 minutes at -78 °C and was then allowed to slowly reach 0 °C. The mixture was
quenched with 1N HCI and extracted with CH,Cl,. Both organic layer and aqueous

S\ /

E*

layer were filtered over dicalite and the organic layer in the obtained filtrate was
separated, then washed with H,O, dried (MgSO;) and filtered off. Finally, the solvent
was evaporated. Yield: 57.7 g of intermediate 30.



(g.s.) was added dropwi se over 20 m nutes. The
reaction mxture was stirred further 20 for 30 m nutes
wW@005485@& and was then allowed to sl owy reachpeOr/€r208hres2369
m xture was quenched with IN HO and extracted with
CH2d 2. Both organic |ayer and aqueous |ayer were
filtered over dicalite and thg organic layer in the
obtained filtrate was separated, then washed with
H2O, dried (MySO4) and fllﬁ,ered off. Finally, the
s &l Breparationpf intormedrate Hd. VY| @ 57.7 g of internediate
) -51- b.
Preparat|on of internediaté& 31 F [IXITLI A\ g N 11
(S) WA solution of internediate § (0.331 nol) and
di phenyl phosphoryl azide (0.4 nmolfl in toluene (p.a.)
(500 mM) was stirred under N2 on dn ice bath at 0 C,
then DBU (0.4 nol) was added @ opw se and the

r @aﬁlﬂtm o@“iﬁiéere&afé@‘?) g @'?2 8 ail% glr%he os t d @ ¥mol) in

C b 7 gl S it e ' o o S LA Ka’émn %%0“@411101)
r oewaddedpieopetiserand thdreaatios mlxtumgwmsutred for Whsur 0r°€d Thet

' ths?tuké%%s A19Q8d 19 rbad®Gork ﬁﬁp@%ﬁ—@ add §rls the? QirkedQ8k Mour at 45

organi c, | ayer was se dred
S { L eeh e o e REBP 5 WES PoHd out o 1O
r €500 andextiacted m@dztm/@oo mi) | Tlma)r@ﬁc 1@mmsepa@mmd
QQI %4)r ggﬁ'te@ bR S the sBl@&{te'“%Q %végg aﬁedg S‘ng gér&g?g w@@ﬁlt&r@@ Bver
" alice e oy QBT YRR SR BRGNS §olitodishd then the

Prselyentatas @vap&fatedrmé nmdammemm Tolérel Yield157.2 g of dtermediate
10 (Sy. A mixture of internediate 31 (0.29 nol) in CH3CH

(GOg m% Jas.. hﬁdrgg Egt ed Pd/C 10% (2 g) as a

equijval ent), the
catalyst was filtered off dA#Re Ailtrate was
evaporated. The residue was dissollved in CH2C12 (300
m) and then IN HO was slowy ad whil e the

sol ution was sti rred vi gorously@n an 15 ice bath.

After . thi t h
AV Bbied o e die o 7098 B RO ARV B 1 Bvdrpesgatgd wit
t P/CG ¥%I(2 Ry ardiatelyst. eAferaiptake ofld1 @ bquivalentiHixGtaalysT as

O BRI Gff dnd YIRS filWaR was Bedpatafd. THE kQfiuE wsﬁ%olvédhﬁ tened (300

i AREe PR SR ofR e SR RACHE botpontisriad bedug on an
15 |: ice bath. After this extraction, the aqueous layer was alkalised with a 50 % NaOH
solution to pH > 10 and the resulting mixture was extracted with CH,CL. The organic
layer was separated, dried (MgSOQy), filtered off and the solvent was evaporated. Yield:
40.0 g of intermediate 32.

d. Preparation of intermediate 33 FD\)
F v

®)
Brome acetic acid methyl ester (0.28 mol) was added to a stirring solution of
20 intermediate 32 (0.233 mol) and N-ethyl-N-(1-methylethyl)-2-propanamine (0.466 mol)
in THF (350 ml) and the reaction mixture was stirred for 5 days at room temperature.
The resulting precipitate was filtered off, washed with THF and then the filtrate was




O HN (S) Bronme acetic acid nethyl ester (0.28 nol)
was added to a stirring solution of 20 internediate 32

w@ %0238smol ) and PCT/EP2005/052369

10

15

20

25

N-et hyl - N- (| - net hyl et hyl ) - 2- propanani ne (0. 466 nol)

in THE (350 m) and the reaction m xture was stirred

for 5 days at roomtenperaturg. The resulting
precipitate was filtered off, washed with THE and t hen
the filtrate was WD 2005/ 118578 PCT/ EP2005/ 052369 -52
eveyppnraied dTheibtningdiredidnedvas stitretlia (&€ Lsand thendvashedGHpCE Palf
anduir 18 g8 NAHB(; N oRitibRhdd wiRivbieAt Bifé cREuAROldver Nakic&darated,

R e T A —

sdblers. Yield: isteapediateéd. and co- evaporated with

t od, pRBGratioft & ifterrhéiiRE s di atFy e. Preparation of
i ntermedi ate FIFDO éO/\QELE\ZJJSForrricacid(23
m) was added to a stirring’s thonh of internediate
33 (0.23 mol) in xylene (p.a) (4@ nf), then the
reaction mxture was stirred aﬂQ/rNaU/tux g for 4 hours
with a Dean-Stark apparatus. The m xturé was al |l owed
to reach roomtenperature and tK8 sol vent was

?ml foteRIN23 Eiéﬁzmau %djﬂ@;vw/ &‘1 irfgl #&ﬁbﬁ dr %‘k@x{he(fﬁi\tb 'BtQ 0.28hol) in
el uent . . e ro [ac n
W DTS Gy GO b h e o xS g et 2 hours
s oWitlem DeapaStark apparatas.c Theamikture way allyovedite teaglh tdom: teinperatare and
gi 1t Sblvehbwds &vaPbratell.NTBE Mu@gv? %&r&d—%ﬁ%ﬁﬁli& ge?uent: ‘

r cr medi e . )
P RO S TR Bt feidns i & iy 3% v coticted and
1-then the golveng wed prappmpteyl-and po-oyspatated with tolpened Yigld) 15.2 g of
ol perh&lidtetdyl ester, hydrochloride (0.5 nol) and KF
(0.43 nol) in CH3CH (700 m) was hydrogenated at 50 C

(in Parr apparatus) with Pd/C 10% (5 g) as a catalyst
[ sence of thiophene solution (2 m). After

i
Upd. Phepaibion &f ibtbrigstikity 34 ent )le ete, the

catalyst was filtered off an fifl trate was
evapor at ed. The residue F

0] (0]

I
Following procedure was done 3 x. [A mixture of 1-(3,4-difluorophenyl)-1-propanone
(0.43 mol), glycine methyl ester, hydrochloride (0.5 mol) and KF (0.43 mol) in CH;OH
(700 ml) was hydrogenated at 50 °C (in Parr apparatus) with Pd/C 10% (5 g) as a
catalyst in the presence of thiophene solution (2 ml). After uptake of H, (1 equivalent)
was complete, the catalyst was filtered off and the filtrate was evaporated. The residue
was stirred in water, then treated with NaHCO; (q.s.) and the product was extracted
with CH2Cl,. The organic layer was separated, dried, filtered and the solvent
evaporated. The residue was dissolved in 2-propanol (1000 ml) and converted into the
hydrochloric acid salt with 6 N HCV/2-propanol. The precipitate was filtered off,
washed with DIPE (to remove the 2-propanol), then stirred in water. CH,Cl, was
added and the mixture was treated with K2CO; (g.s.). The layers were separated. The
organic layer was dried, filtered and the solvent evaporated.] Yield: 221 g of
intermediate 35.



was stirred in water, then treated wth NaHC03 (qQ.s.)
and the product was extracted 20 with CH2Cl12. The

woer@aniss7s ayer was separated, dried, filtered PODEPIVO5/052369

10

15

sol vent evaporated. The residue was dissolved in

2-propanol (1000 m) and converted into the

hydrochloric acid salt with &3;N HO/2-propanol. The

precipitate was filtered off, washed with DIPE (to

reane the 2 propanol) then stirred in water. CH2C12
] trepted with K2C03

(q S. ) The Iayers were se d.) The 25 organic

| ayer was dried, filteredfand thg sol vent evaporated.]

Yield: 221 g of intermediate 3BN WD 2005/118578

PCT/ EP2005/ 052369 -53- b. Prepar;t\i on of internedi ate

36 F F ~~~7(S) 1. C®) 1s)

[S (R, R*)]-2,3-bis[(4-nethyl benzoyll) oxy] butanedi oic

acid A mxture of intermnediate .BERERER 3 }-methylbenzoyloxy]

2-propanol (1500 nl) was stirrewtasegiciegsim  t enper at ur e.

[ S ikturRbf intetmadibie SP (@19 mi)hiyi 2Epopgany] (1 500/th) sk arireet 20 k@om

ibfipdrut, TR RS, OORY tﬁﬁ&%?*%%@éﬁﬁlgﬁagﬂﬁbb%“
THEs @@.%p@%ﬁ@%smlwg%wlw v gtigpdsfen? heis ptfoom

r aémpetating. The prepipitat was ((k&6d offlapd disivdvedtih efluking Qipeopansl
st tfdo%!ll) g‘th %@h‘iﬁﬁ@%ﬁ‘stﬁ’}& at %Jﬂte@t%gr h?@ aﬁ&%&g ‘&[édcfodpSund

precipltate agaln precipitat
t He Rrcrigitalp agtiy BiF ITROBENS pheasr-dissefeed p boiling 2-
vvqﬁo}ﬁhblo Ifael ntiturecds allowemmlenpmmtemperaamdaﬁmhe resulting
S ) 0
%Uéﬂa%qiasﬁﬁé&'d%ﬁﬁign\éng ﬂsl(%hd tzgtéﬁ ? goggﬂctczr%{égﬂl afd 36?964 (S).
> ptermediate i ate ) FOW O O (S)
Inter medl ate 36 (370 g, I was converted into
the free base upon additi lc:)n of 1@ N144CH CH2Cl12. The
product was extracted to gi veofgfe base residue A*. A
m xture of A* (132 g, 0.543 nol) 'nforrric acid (150
m) and xylene (750 m) was stiroéd @and refluxed for
5 hours at 120 C. The sol vent ws evbporat ed. The
residue was stirred in water, “treated wi th NaHCO3 and
t Heterhddiatp3 (3070 &, MW588 wal) waE b@ientéd intoGhO Bacbasa fon addition of

ONGRJOIFCHRYE! TK\@ SER Vs bR cted kd Elde frEé bds€ Ee%ﬁué‘ﬁd hRixture of

O3S EEP b S 1 S oy B G s

pueflixied fariSchojrs at 120 °C. The solvent was evaporated. The residue was stirred in
water, treated with NaHCO; and then the product was extracted with CH,ClL. The
organic layer was separated, dried, filtered and the solvent evaporated. Yield: 146 g of

intermediate 37 used in next reaction step, without further purification).

Table 1 lists intermediates of formula (IX) which can be prepared according to one of
the above examples (Ex.No.).
Rop
R2a



Table 1 lists internediates of fornula (I1X) which can

be prepared according to one of

t he above exanpl es

w@ BbosMssys R2b R2a R4 AH2NR, WD 2005/ 118578 PCT/EP2005/052369

PCT/ EP2005/ 052369
St ereochem descri ptor

d C-13 H (RS)

d CH2CH3 H (RS)

1.3 A5c-2)

54-Intern Ex.No. Rte RRb R1 R4
1.1 Abd d HH1.2 Alb d

Gy 0. CHBHS 3 Abd

22 A5c-2) O d CHRCH3 HS 1.4 Ab

G—C—CRERCH3  HA{RS)}—1-5-A5e-2)— GG CHRGH2CH3—H-
(|Fpternd.. 6| PX.NoCl [ Rba pheRyl H(RRS) 1.7 Al|R«Cl [Gtereochem
3,4-dichloro hen | H[RS) .8 Alb A d) c cliqag¥iptor™
(R Ao C——TictoTp I HRS) I0A b C—Cr
(H?l)N(r Atb (R8I 1 €A bHo o cip - dFalis 112
Al d J A t hi gyl H CRS) {€H]1 Alb C HH—IHZ{RB)AIb
H3CH2CH2 H(RS] 2| €l AsclOIhEih H g (RSJS)
4.8 Alb Chsdhpheryl H CRS) |2H9cAl b C HB, 4-i[dsghl oro
FIJ:f‘QH A o7 éi,ﬂmic nglgﬂi‘%z, v ol oY) Grg o
H I(RS) AS5c-2) [ Cl Cl CH,CH,CHj, H (S)

1.6 Alb Cl Cl phenyl H (RS)

1.7 Alb Cl Cl 3,4-dichlorophenyl | H (RS)

1.8 Alb Cl Cl cyclohexyl H (RS)

1.9 Alb Cl Cl cyclopropyl H (RS)

1.10 Alb Cl Cl CH,-N(CH:), |H (RS)

1.11 Alb cl cl CH,-0-CHj H (RS)

1.12 Alb Cl Cl 2-thienyl H (RS)

2.1 Alb Cl H H H

2.2 Alb Cl H CHj; H (RS)

2.3 A5c-2) |l H CH; H (S)

2.4 Alb Cl H CH,CH; H (RS)

2.5 A5c-2) |l H CH,CH; H [(8S)

2.6 Alb Cl H CH,CH,CH; H (RS)

2.7 A5c-2) | Cl H CH,CH,CH; H (S)

2.8 Alb Cl H phenyl H RS)

2.9 Alb Cl H 3,4-dichlorophenyl | H (RS)

2.10 Alb Cl H cyclohexyl H (RS)

2.11 Alb Cl H cyclopropyl H (RS)

2.12 Alb Cl H CH,-N(CHy), |H (RS)

2.13 Alb Cl H CH,-O-CH; H (RS)

2.14 Alb Cl H 2-thienyl H (RS)

3.1 Alb H Cl H H

3.2 Alb H Cl CH, H (RS)

3.3 A5¢-2) |H Cl CH; H (S)

3.4 Alb H Cl CH,CH;, H S)

3.5 A5¢c-2) |H Cl CH,CH, H (S)

3.6 Alb H Cl CH,CH,CH; H (RS)




2.13 AIbd HCHR-OCH3 HS 2.14 Alb d H 2-thienyl H

(RS 3.1 AIbHAO HH3.2 AbHO CH3 Hts 3.3
wems3)ssks G CH3 H 3.4 Alb H O CH2CH3 H 3.5 ABcHRPid0£52369

CH2CH3 H 3.6 Alb H O CH2CH2CH3 H WD 2005/ 118578

PCT/ EP2005/ 052369 -55 InterimEx. No. Rea R2b R, R4

Stereochem descriptor 3.7 Axc-2) HA CH2CH2CH3 H S
3.8 AAb HA phenyl H(RS) 3.9 Alb H
3—4—di-ehl-erehert—HARS)—310-A-bH-C—re—-elghex—+—HS
3 Intermp bl Bx.8b. cfRaro IR S |Bi 12 Al b H CRsCHI-Ster@iBer
WS 3183 Ab HA CH-OCH H (RS) SffllAll;délschm,*
R A YW Tl 45 a0 N N T A
JHARCH3 H ARS) {#H5 A5p€PR) CHphenbl3 CH2CH3 HH ( S)(RSH. 6
ALy O5 G, OPOPOB| B (5] o &fubiens) P70 [08)
CiHiz TS/ &4 o A D Crio—Preny T[T {RY) 9

ABHIOCH3 loMb 3 4l Hi chl h€h heheyelahexys) 4 Hi g AIBSHHR
CH311c cl ohmx | —‘H( RS:) cg. 11 ﬁclz‘m%]CI—B ¢ycl garepy! H
Sl TR A S Gl 1N RS 5 AR e W
(RF3 5.1AM b CHBO CHRG H H §H2-0aCH3 CH3OHCH3Q (RSB H
(33 S BafipC- 2) yOHBY &80 DhidnibhS) S|4 AL REPO
( .IU CHz Albl‘l k%’ﬁs 5 ; ﬁ) CH30CH3(T ﬁ,ﬁéu-ld 2 S)

42 Alb CH, |(CH, |CH, H (RS)

4.3 A5c-2) |(CHs (CH: [CHs H S)

44 Alb CHs3 CH; CH,CH, H (RS)

4.5 AS5c-2) CH; CH; CH,CH; H (S)

4.6 Alb CH;, CH; CH,CH,CH3; H (RS)

4.7 A5c-2) [CH; |CH; | CH,CH,CHs H (S)

4.3 Alb CH; |CH; |phenyl H (RS)

4.9 Alb CH; CH, 3,4-dichlorophenyl | H (RS)

4.10 Alb CH; CH; _cyclohexyl H (RS)

4.11 Alb CH,3 CH; .. cyclopropyl H (RS)

4.12 Alb CH; |CH; [CH»-N(CH;), |[H (RS)

4.13 Alb CH; |CH; |CH,-O-CH; H (RS)

4.14 Alb CH; |CH; |[2-thienyl H (RS)

5.1 Alb CH,O0 |CH;0 |H H

5.2 Alb CH;0 | CH;0 | CH;, H (RS)

5.3 AS5c-2) CH3;0 | CH;0 | CHs H (S)

54 Alb CH;0 |CH;0 |CH,CH, H (RS)

5.5 A5c-2) | CH;0 | CH;0 | CH,CH; H (S)

5.6 Alb CH;0 |CH;0 [CHCH.CH; |H (RS)

5.7 A5c-2) CH;0 | CH;0 | CH,CH,CH; H (S)

5.8 Alb CH;0 | CH;0 | phenyl H (RS)

5.9 Alb CH;0 | CH;0 |3 4-dichlorophenyl | H (RS)

5.10 Alb CH;0 | CH;0 | cyclohexyl H (RS)

5.11 Alb CH;0 | CH;0 | cyclopropyl H (RS)

5.12 Alb CH;0 |CH;0 |CH-N(CH:), |H (RS)




5.6 Alb CH30O CH30O CH2CH2CH3 H (RS) 5.7 Abc-2) CH3O
CH30O CH2CH2CH3 H (S) 5.8 Al b CH30O CH30O phenyl H (RS)
WG 20541837 CH30 CH30 3, 4-dichloro hen | H (RS) BCl/8r2bH052369
CH3O CH3O ¢ clohex | H(RS) 5.11 Alb CH30 CH30 ccloro
Il H(RS) 5.12 Aib CH30O CH3O CH2-N CH3 2 H RS WO

2005/ 118578 PCT/ EP2005/ 05236%¢._-56 Interm Ex. No. R28
R2b RI Ra Stereochem descri ptor 5.13 Alb CH3O CH30O
H2-—O-CH3—H-S 5 14—-AbCHIO-CH30 2+thierpy—H-{RS—F6—1
Allptefn.F HE*IN®. 2| Rbab F{RsCH3[RiS 6.3 A5¢R2) H FerGpdben
EL_6.4 ﬁb F F L,HZCHS H (PI_B) EE '.A.5C' F F C”?Pe%tdf*
(PRl A R 5 R R et or AN VL K SN
f 53144- di cAlwr o her;0 HCH;QO0| Adthietyl F cycl|#hexyll(RN) ( RS)
Gt AORE ¢ fho rolp H IRy 612 Whyf FICIaz N
C LI U, 1O AT VU T U270 TT 9 H L
. |eyAH>(RSF71r\Ib C
H@, 7.3| AS¢2y) [Br Br|€H3 H|CB, 7.4 A bmBr BrsgpH2CA3
L W AN Skl 5 R A L -
1.65 A b BAS®r p 1Enyl -IF( RS) | CHCH3 H (S)
2)/A8c

6.6 Alb F F CH,CH,CH; H (RS)

6.7 AS5c-2) |F F CH,CH,CH, H (S)

6.8 Alb F F _phenyl H (RS)

6.9 Alb F F 3,4-dichlorophenyl | H (RS)

6.10 Alb F F cyclohexyl H (RS)

6.11 Alb F F cyclopropyl H (RS)

6.12 Alb F F CH,»-N(CH,), H (RS)

6.13 Alb F F CH,-O-CH; H (RS)

6.14 Alb F F 2-thienyl H (RS)

7.1 Alb Br Br H H

7.2 Alb Br Br CH, H (RS)

7.3 AS5c-2) | Br Br CH, H (S)

7.4 Alb Br Br CH,CH; H (RS)

7.5 A5¢c-2) |[Br Br CH,CH; H (S)

7.6 Alb Br Br CH,CH,CH,3 H RS)

7.7 A5c-2) |[Br Br CH,CH,CH; H (S)

7.8 Alb Br Br phenyl H (RS)

7.9 Alb Br Br 3,4-dichlorophenyl { H (RS)

7.10 Alb Br Br cyclohexyl H (RS)

7.11 Alb Br Br cyclopropyl H (RS)

7.12 Alb Br Br CH,-N(CH,), H (RS)

7.13 Alb Br Br CH,-O-CH;3 H (RS)

7.14 Alb Br Br 2-thienyl H RS)

8.1 Alb F CF; H H

8.2 Alb F CF, CH,4 H (RS)

8.3 AS5c-2) |F CF, CH,4 H (S)




7.9 Alb Br Br 3,4-dichloro hen 1 HS 7.10 Alb Br Br c
clohex 1 HS 7.11 Alb Br Br c cloro | H(RS) 7.12
w@bdosBrssBy CH2-N CH3 2 HS 7.13 Alb Br Br CH2PCHEPER03H52369
S 7.14 Alb Br Br 2-thienyl H(RS) 8.1 Alb F CF3 HH
8.2 AAb FCF3 CH3 H(RS) 8.3 A5c-2) F CF3 CH3 H S WO
2005/ 118578 PCT/ EP2005/ 05236%7.-57 Interco. Ex.No. Rea
R2b R1 R4 Stereochem descriptor 8.4 Alb F CF3 CH2CH3

RS)}—8-5-Aber2—F—CF3—EH2eH—H-S—8—6TAH—T—CF3
CM@@&@W@ BR% AS”Rﬁ) F| RF3 CH2CH2 H $ Stge®hethb
FLE\F3 phenyl HBE 8.9 Alp F CF3 3,:}-di chl oro Ql@ﬂ:néto'r"*
(B o e T Faf oMol Y P, 19 TR, O
8 .813 AI bl A5¢cB3 (CF2- O [0EB; H BCHECHA Al b [FHCF3 {28) ! hi enyl
s 9 LA Thet A T0A 2 ERGERE Tt (T 9 3
989 A5c-[ASeRR EF apHeFH (“QHz@h{:HXI h ¢FR F CH?
H8ERS) [PAaib ASctR) CFBCF, CH @&Q—B H(S)H:9. /8R4 b CF3
*é\%"e”y' DTSl G s Al T \éjéﬂy? RN
d\BclOopr op41b H (RB) 9| @By Al hexekbesy| CHp- NHCH3 | 4RE) (RS)

8.11 Alb F CF, cyclopropyl H (RS)

8.12 Alb F CF; |CH-N(CHs), |H (RS)

8.13 Alb F CF; | CH,-0-CH, H (RS)

8.14 Alb F CF; | 2-thienyl H (RS)

9.1 Alb CF, F H H

9.2 Alb CF; |F CH; H (RS)

9.3 A5¢c2) |CFs  |F CH; H (S)

9.4 Alb CF, F CH,CH3; H (RS)

9.5 A5c2) |CFs |F CH,CH; H (S)

9.6 Alb CF; |F CH,CH,CHj H (RS)

9.7 A5¢c2) |CFs |F CH,CH,CH; H (S)

9.8 Alb CF; |F ‘phenyl H .|®RS)

9.9 Alb CF3 F 3,4-dichlorophenyl | H (RS)

9.10 Alb CF; F cyclohexyl H (RS)

9.11 Alb CF3 F _cyclopropyl H (RS)

9.12 Alb CFs |F CH,-N(CH3), |H (RS)

9.13 Alb CF, F CH,-0O-CH;, H (RS)

9.14 Alb CF, |F 2-thienyl H (RS)

B. Preparation of the final compounds
Example B1

Preparation of compound 1 ca
Cl 0




9.13 Alb CF3 F CH2-OCH3 H(RS) 9.14 Alb CF3 F
2-thienyl H(RS) B. Preparation of the final

w@oossawsds Exanple B 1 Preparation of conpoundedT/€P2005b52369

10

15

20

C YOT YNl SvNH2 WD 2005/ 118578 PCT/ EP2005/ 052369
-58 IN NaOH (0.006 nmol) was added to a sol ution of
intermedi ate 4 (prepared accoygding to A2.a) (0.0026
nol) in ethanol, p.a. (10 m), then the solution was
stirred at 50C for 1 hour and was all owed to reach
roomtenperature. The reaction m xture was poured out

I NNONEBI (0.806 b)) vals dddel 166 kol (ffon df intéfmtedial packdedcording to

T%“%ﬁ f)ﬁg gb ¢ ”913 é;tgir@% e uﬁl r?,)walz,tﬁ?eén(}hé 5 &t?og \?afs (sangat%%dq for 1
0.hpgr apd wgs allpwed torrgaek rmr@ thmperajie: tieaqtr@a nijyture was poured out
hllﬂtb HEr (B0 mIpade N Hq %? a@Bmv &fWTKe&EddﬂﬁHg predipitake was

T o U ey R e O 5o o
evibponda praduct wes pueyified by highrpesiormance ligeid chromatagraplly (dluent:
Cﬁ@b@ NILOAR N HHE)/OHIRQ 96/12)3)/1@1@ pmctswamtve&e céllecRd and the

nd filtered nal | sQl vent
o Y Bpcried 4 The agpSilstisoherie s atiEd B o,
a. th@rtép ergavic dayenwasispgrate dlr@d MgSQ) andBltered N‘fNF lnaHy,

N solvéntwRQvadraied. oFicR90 2% §lof Borhpduagyani ¢ acid salt
(0.00285 nol) in H2O (10 mM) was added to a stirring
solution of internediate 5 (prepared according to
AZxainpleBH0095 nol) in 15 nmethanol (10 m), then 36%
HG. PreBardtiod & BRHGad ™! ) was~added and the reaction
mxture was stirred for s gt 55C. Extra
pot assi um t hi ocyani ¢ accid 0.1 g was added and
the m xture was stirred foggl8ours at 55C. The
resulting m xture was allom@'t reach room
tenperature and was left to S f o8 1L NWur. The

formed precipitate was filtered of|f, shed with

CH3OH H20 (1/1) and dried (vacuuny a Péo 60@C1Yi el d:

0. A G018 of $0 %&y(aﬁ% Beid szﬁ%b 0%2@9%0?)9 Hz@ 710 m1) was added
Prepar af | C

toa stm'mg sglutlon 0 m dlate 5 repared accc%dmg to A2 b) (0.00095 mol) in
methanol (10 ml), then 36% HCI, p.a. (0.00475 mol) was added and the reaction
mixture was stirred for 4 hours at 55°C. Extra potassium thiocyanic acid salt (0.1 g)
was added and the mixture was stirred for 18 hours at 55°C. The resulting mixture was
allowed to reach room temperature and was left to stand for 1 hour. The formed
precipitate was filtered off, washed with CH;0H/H,0 (1/1) and dried (vacuum) at
60°C. Yield: 0.16 g of compound 2 (m.p.: 301.8-303.3°C)

b-1. Preparation of compound 3 ClD\H
Cl

H>0 (2.5 ml), followed by potassium thiocyanic acid salt (0.00328 mol) and then
concentrated HC] (0.5 ml) were added to a solution of intermediate 8 (prepared
according to A3.c) (0.0013 mol) in methanol (15 ml) and the reaction mixture was
stirred at room temperature for 20 hours, then the mixture was stirred at 55°C for 48

Cl



NI C1 CL HO (2.5 mM), followed by potassium
thi ocyanic acid salt (0.00328 nol) and then

waeonsemsrated HCl (0.5 nl) were added to a sol ptT/BP200$/052369

10

15

20

internediate 8 (prepared according to A3.c) (0.0013
nmol) in methanol (15 m) and the reaction m xture was
stirred at roomtenperature f@r 20 hours, then the

m xture was stirred at 55C for 48 WO 2005/ 118578

PCT/ EP2005/ 052369 -59 hours and extra concentrat ed
Hdpurs @nd extral conegatratad HEY (0. Thal)ves afldedn Jherresulting migtyre was
StstifréP4t 68tC f? G4 hBhirs 24,0'REN siided i th@miasid ks amactemmh

e MRSk ARt 5% Mobiea e tirgs Al Ll BY Sovens
sovas emporawaks The agsixlua twad purifivsl bygeveried phass highepefrfoerdariey liquid
I QURNESEr &@mzrénmw e dau&tq'raénons ere collected and

AT ﬁﬁg Yoo, By Aparaady ThA GeSUNiaE progiPHpie Bva8 SiAgherloviifpHeO and

e\@p@(\atmdn)'ﬁhéOTesanld; &g6bg eféqmipoand3was washed with
HZO, %mqaﬁsﬂco&mwm 8§ Yield: 0.061 g of

conpound 3. b-Z. Preparati g
HS N N | Cl1 Potassi um t hgotcys
mol ) and then HCI, 1N (0.00Q86
Cl added to a solution of (prepar
(0.000286 10 nol) in nethanoly—p-a.
reaction mxture was stirred at roof perature for
4 hours. HCI (0.5 m, concentrated) added and the

I
TS iy 5 A Pl R0 65 s PUBENCS: o (ESDORKH e
added and the res on m xture was stirred at 55C for
7 hours. The-m x@ure was9l eft to stand for 18 hours,
H2O (15 M) was addee™ aﬁ%m '‘or oduct was extracted
Waliled@bid GbidtionTére 15 or gamﬁ/ ay(gfep %&a&%ﬁﬁﬁ%a&% &10.000286

S\é/?(ﬁ rat‘%}éaél The {30"’% cg ur| f| edI % ahwg}tggiamm

PHersthaoves. Hd)@l (Oﬁhel pengenitated) mmdle@ ped the maxtyrs| wasctigred at 55°C
ansk 181U SR brraRAilndRioWRR 23RN t@bové;s *1o® wisaddketand

tracted thge% yJ %the ted or
| Fherestiion Mivisorans G I s SRR R R fand for
208 hours, H,O (15 ml) was added and the product was extracted with CH,Cl,. The
organic layer was separated and evaporated. The residue was purified by Fast high-

wl) were cl I, O,,N
ad according to A3.c)
di) and the

performance liquid chromatography using the Reversed Phase-method. The product
fractions were collected and the organic volatiles were evaporated. The product was
extracted with CH,Cl, and the separated organic layer was evaporated. Yield: 0.005 g
of compound 4.

Example B3

a. Preparation of compound 5 c




Exanple B3 a. Preparation of conpound 5  DC d O
HSYN e CI  C WD 2005/118578 PCT/ EP2005/ 052369 -60

wo miosnmssds at e 10 (prepared according to A4d.b) 2Or/BRR05/052369
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20

25

nol) was added at OC to a m xture of

N- (1- net hyl et hyl ) -2-propanam ne lithiumsalt (0.0025
mol) in THE (40 m) for 30 rggoutes and

3, 4-di chl orobenzoyl chloride (0.0033 nol) was added,

then the reaction mxture was reacted for 1 hour and
qUeteuhesintel Q (prepated accotding te A4-b (8.082 snod) wastaddest a8 @°Gia o

EtrhiRfure 60\ ﬂn@ﬂlsh -Bffo ﬁﬁhlﬂéﬂﬁhﬁmﬁgﬂm?gnrga— e THF (40 ml)
i %@% af 4 EgéﬁeBmYWSraeﬁa@d%Bgawwal 91e

weeastion| thixture Trae reacted ffari Ifpunand queached svithevaterd The m?mie was

f Qktrded Witk Et(ﬁ(kg ﬁilqiu zllﬂgtthér)m;lt wed évr%g{}geg@t ﬁﬁ? %gdue was diluted
SO e bbb I s e it Byt U o
hiveggre ptieﬂoi{'hwwdtmg nuiture eias beateday fla‘iﬁhﬁor 48 boukh endypactitiontd
fe\r/bgﬁiéreg %te‘ﬂ@%c?(éﬁﬂtl& el g % gadidial; Ji%va% Q et &ﬁéi and the solvent was
BRSO P A A o MRk PHOY e i chgormptegraphy

| ritheprastictfrastion woe epkcted and the sdliverg was evepotajed( ¥ieBD8.180 g of
mﬂomgbl'ihdlﬁ m THF) was added dropwi se to a cold

sal Utii on of 1- | et hyl ) - 2- propanani ne
I| nol , in|THF) in THE (5 nl).

AfMetho®D ni nut es 2-thio n%l 15 chI ori de

for 1 hour. The mixture wa$ ¢ d/vmth NH4Cl  and
extracted with Et QAc. The organi d | ayer was

separated, dried (MgSOH), fi and the sol vent
was evaporated. The residue was d with nethanol

( Zﬁteﬁjnétdlat% h(g %a}ea%swmh i muﬂm 003 &fLAn 30kl |1§Hr) Sas addd
entrate fesu in

BT BaeBid Elact slision S A S6EIE oS drfithind Byt sate
\/\/6(9 083Gmok aMeig THH) én THE K@lm@ Wefter 38 minutesghthippbenegarbenyl
EtcbReida (tloo3raidy wast daaed Ma&héféaaroatrﬁﬁmwmfar i BMﬁfTMﬁS

drj and the s e [esidue va
pu“r“"fl e Y% ueﬂcheﬁ Wi, cg%x%ﬁp étggﬁégﬁa? COTERHS layer was

t rﬁépq@at@fbl lsielt:d fMaqu),cﬁi@redwéf andcihg $<>é‘<,eptawa96nvapqrhted S evreﬁdue was
Wahlufd F iaétBghol (95 1Y :théd. fofHsiGm FhioSARRAVIARal® (1 g) and

concentrated HCI (1 ml) were added. The resulting mixture was heated overnight at
70°C and the solvent was evaporated. The residue was partitioned between EtOAc and
water, then the separated organic layer was dried and the solvent was evaporated. The
residue was purified by high-performance liquid chromatography; the product fractions
were collected and the solvent was evaporated. Yield: 0.040 g of compound 6.

c. Preparation of compound 6 c
Method 2 i o
N.
|

t-BuONa (0.150 g) was added at 0°C to a mixture of intermediate 10 (prepared
according to A4.b) (0.00082 mol) in THF (5 ml), then 2-thiophenecarbonyl chloride
(0.001 mol) was added and after 30 minutes potassium thiocyanic acid salt (0.250 g)




c. Preparation of conmpound 6 CI Method 2 C1 O Sy N O
MS t-BuONa (0.150 g) was added at OCto a m xture of

w0 ndosnnssds at e 10 (prepared 25 accordi ng to A4. BJT/EP2005/052369

10

15

20

25

(0.00082 nol) in THE (5 m), then 2-thi ophenecarbonyl
chloride (0.001 nol) was added and after 30 m nutes
potassi um t hi ocyani ¢ acid salgy_(0.250 g) WO

2005/ 118578 PCT/ EP2005/ 052369 -61 and concentr at ed
14C1(1 m) were added. The reaction m xture was heated
atnd o@cenrated HCIHE ol wens dddede Jihe deagtiothmixgure wachiz@idat 70°C for

The neasand ﬁedtétwafth W@ﬁr/@HEEIE an%ﬂorgdﬁd Rfer &Mﬁ%dted dried

+ K" okt 86 oed B sBent Hog pVeBSref T B i grifed by

c highrperoomansh Yiquid shgemategraphy dhantthe praqut dnastione wsre collected and
C Qhd s%%ﬁﬂw&%a&rité@ B! réfdile v\rﬁsﬁn%a dﬁdéd%} Fldsh&olumn

r eﬁlgmg? V\’aiﬁﬁ?}{ élgfg{ﬁ( 5t Ia[)g)m%g%ﬁég e ?{ggm@ce 11qu1d chromatography.
hiThh ppeinétdractionseveré epllected mdohve salyané piay evapdiiated pY istii 48 mg of

frcag,bblgﬁ% wer e coI | ected and the sol vent was
t d. j Qnpound 6. d-1.

msalt (0.0184

nol , 2M in THF) was added ClY O O dropw se at
-78C under N2 to a cold nixt NN ritegfedi ate 29 OWN
\O (prepared according to Ad. . 00924 nol) in THE
(g.s.). After 30 m nutes 5- isoxazol egarRonyl chloride
(0.0110 nol) was added and then the r ion m xture
WS (1-mbthPlee) i 20prEpainine g6 salP (001188 AfRAS 2 i THF)Was added
m xture was quenched with NH4Cl and the sof
evaporated. The residue was diluted with CH3 't
H20 and then 15 potassiumthi ocyanic acid saltg (
afEeRGsFcas Y § 6 unden i togespld raiateriof imsemediate 29 on M Xt uPe

Wdprepad Sdorditito lAqhi) (®00989 @ol) A ATHICEA!)E Q\.ﬂeﬂ 3@hEded 5-
1§0§az|§>¥e%91%o§a%hloﬁ {o"’détlﬁ gné) \{'% aﬁgdqan% then r%g‘%n Ix&xture was
an e I"ven
b oS L FRBH SO NEPURRH TP PSSP BAbR with NH,Cl and
C hieosshieAOWa{dvipdsed. Bhid redidued@ls dil(@a KhaTH;OH, WathtH,O and then

@%95%% %S’zei%‘]fo, %‘8 salf (39%3 /at}d) zqnce Vi%te%r}%uvg 2:5&" ?t E‘RQ f’eacnon
g miEturRAhrateq eyerpish 4R881CA then epolyd, qrensbe ith KoCO; and

extracted with CH>CL. The organic layer was separated, dried and the solvent was

evaporated. The residue was purified by column chromatography over silica gel
(gradient eluent: CH,CL/CH3;0H 100/0 -> 90/10). Two product fractions were
collected and the solvent was evaporated, to give Residue (I) and Residue (II). Residue
(I) was purified by reversed phase high-performance liquid chromatography. The
product fractions were collected and the solvent was evaporated. The residue was
diluted with CH,Cl, and washed 3 times with 1N HCI. The organic layer was
separated, dried and the solvent was evaporated. Yield: 0.290 g of

compound 7.



(1) was purified by reversed phase hi gh-performance
i quid chromat ography. The product fractions were

w@olosecssesl and t he sol vent was evaporat ed. ThePCBEPIHUI®052369
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was diluted with CH2A 2 and washed 3 tines with IN
HCl . The organic |ayer was separated, dried and the
sol vent was evaporated. Yiel g, 0.290 g of 25 conpound
7. WD 2005/118578 PCT/ EP2005/ 052369 -62 d-2.
Preparation of compound 43,F1 FS0O Sy NO HNI O
N da2. Peparation ofseomponnd 4k di af & (prepared according to
A8.e) (0.0169 nol) in THF, pla |ed on nol ecul ar
sieves (80 m) was stirred¥under sN
2- propanol / C02 cooling bath, $
N- (1- et hyl et hyl ) - 2- propanarri ne
mol; 2 Min THF/ Heptane) was xpl dr opwi se at
-78 Candthe mxture was further sti | 5 for 5

mdg gcﬂﬁa‘t‘?onl (? mtcrm 4 29{1340 regmjaé %g&ﬂd&ﬁ[%%#%ggy Pg&ry 1%[) el'H'J(-‘,g a.,
mfbnewas mlqgway siged é‘§> mh Gygmmtireedmdon oy ae%-mopwcoz cooling
Mbath then Wa@ -méthy1ethgl-2f 6 paliiniiie NitHi@s sat (0(7189 Mo MRS

B0 b S 80k e o0k U R 00D R i

iumsalt (0.0179

was added i'on 0O

CHeGHminmtes A solugied of ﬁwxwmérhpmaﬁwqal@ 0 1np1)nm JTHFrpa., dried
r mqﬁa&mwmbww mIpFassdlowly @dddd@ropwikioandshedesulfindRixture was

ar&%rret? % 58 esI Sat 6’58 ‘7(9 %ng wasl?ﬁeﬁ aﬁlg\%e r&acixel Q'S aéoll on%f

to rea re was poure

| mwgmom&)@a@a Bes wideds f@m@y addion of GHPH (40 ml)

| awe rtheﬁ/&an@ﬁﬁaécane:d(mdﬁm eThe aHor mixthied waIstifte®fdr 4a00rs at
118 RO 1808 1RO e bl LS e V&@fﬁ% Lid ¢
aﬁl ormance | (i omat vﬁy
Pﬁwaﬁeﬁhm MRPTEREs wr% QN Oepém yxtrapied wb&ﬂ:@ﬂz

f rmtdr@lfc 1dyer WaE @epaﬁkddgmemMgstwﬁ filtéred 6ffgadthe sEkmats

o TR ey —
o davassee Fhasermistiod MYEOAC, 1076/ GEBCN-CHLQID. Zheprodet fractions
S Ghéte bdllevs, thahfhe 6@&.@6 solVérft wals eﬁp&@&d@m@ thefagiédus concentrate

¢ %Oﬁgg&teﬁﬁnﬂ? C%z A 'ﬁ?eac;r I rcg %efr was g@r%?nag%g gﬁé;d @S(ﬁ),%lt@red:v

pH e theisolcabwvas ¢ qvgpqr@tedng@ d: 9@685 oﬁﬁm}l cpmpqyid 431000
mgsmasdubﬁbeebm;_@gwl ed "tg Cc.on a
C02/ 2- propanol - bath. 5-1 soxa ar bonyl 20 chl ori de
(0.75 nol) was added. ThenF S (o}

1,1, 1-trimethyl -N-(trinethyl Si$§|/)NSi (r)La(m' ne
N
)
A mixture of intermediate 37 (prepared according to A9.c) (0.54 mol) in THF (1000
ml) was stirred and cooled to -78 °C on a CO,/2-propanol-bath. 5-Isoxazolecarbonyl
chloride (0.75 mol) was added. Then, 1,1,1-trimethyl-N-(trimethylsilyl)-silanamine
lithium salt, 1IM/THF (0.8 mol, 800 ml) was added over a 30 minutes period. The
mixture was stirred for 4 hours at -78 °C. Then, the reaction temperature was raised to
-20 °C. A solution of HCI, concentrated (66 ml) in water (400 ml) was added dropwise
over 15 minutes. The organic solvent (THF) was evaporated. Water (400 ml) was
added. Then, HCI, concentrated (280 ml) was added, followed by methanol (800 ml),
then KSCN (0.8 mol). The reaction mixture was stirred for 22 hours at 60 °C. Water



[ithiumsalt, IMTHF (0.8 nol, 800 m) was added over
a 30 mnutes period. The mxture was stirred for 4

whowsa1sts - 78 C. Then, the reaction tenperat urBCTEB2005/052369
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raised to -20 C. A solution of HCI, concentrated (66

m) in water (400 nml) was added dropw se over 15

m nutes. The organi c sol vent _£THF) was evapor at ed.

Water (400 m) was 25 added. Then, HCI, concentrated
(280 M) was added, followed by nmethanol (800 ni),

t hven adde@NThe méxtnmsiWas cadled waacrh itampendture.then teatedswith K«£20; and

f WaH’tj")ég ?E%nﬁm&g%% M@Hg@%friél Spéfdted organic layer was

ture
Fieeeivpaxpiraed | e e ds anS &l ¥ nsgdby ieh-
amdrfomhﬁomuldl' thrematograpine mms)rtntactrfmtlm wiire boliceedafid the
T'%@lvéxﬁﬁ@a% A dpdradd) Ak ‘f-e LY Was Yé@§mlh€éd £6m DIPE ‘(ﬁf ﬁ? drh%%’eclpntate

el o AHCL ke D5 PR om0 e

TKmppHﬂdiJ‘iﬂ) fractions were collected and the 5 sol vent
was evaporated. The residue was crystallized from D PE

(2, x). e precipitate was filtered off and dri ed.

MS g of f| nal Cgonpound 53 (np: 128.5 O).
EXPacmatatiolBdf ¢dmgpandi8i on ound 8 d Cl HSYN CN N

OLN I { 10 A solution of nmedi ate 15 (prepared

according to A5.e) (0.08369"nD in THF, p.a., dried

on nol ecul ar sieves, (20 nig CNrred on a
2- propanol | G2 cool i ng-bath d ||t hen
N- ( 1- net hyl et hyl ) - 2- pr opananitie wmsalt (0.0074
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the filtrate was evaporated. Yield: 0.020 g of compound 8.
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residue was stirred in ice-water and extracted with
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Example B6
Preparation of compound 10 Cl
Cl

A mixture of compound 5 (prepared according to B3.a) (0.00025 mol) in IN NaOH
(1 ml) and methanol (3 ml) was reacted overnight at 70°C and then the solvent was
evaporated. The residue was treated with HCl and the mixture was filtered, then the
desired product was dried (vacuum oven). Yield: 0.070 g of compound 10.

Example B7
a. Preparation of compound 11 ci
Cl 0
HS N
T I NH2
N Cl
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evaporated. The res1due was stirred in DIPE and the resulting solids were collected.
Yield: 0.190 g. This fraction was purified by reversed-phase high-performance liquid
chromatography, then the pure product fractions were collected and the solvent was

evaporated. The obtained residue was stirred in DIPE and then the desired product was
filtered off and dried. Yield: 0.091 g of compound 13 (m.p.: 228-229°C).

Example B8

Preparation of compound 14 F
F (0]
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fractions yere co!hgcted nd_the solvent was

e 020 ¢ onppund 16. Exanple B
10 Preparatlon of compoun o FO0O SV /NI O
N INA mxture of internediate 26 (pfepared _accordi ng
to A7.c) (0.00125 nol) and S eagint
(0.00375 nol) in THE (10 m) irred for 3 hours
at room tenperature, then CH2Cl2 wag ayded and the
nixture was washed with H2O. The or ioc | ayer was
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the solvent was evaporated. The residue was purified by reversed-phase high-

performance liquid chromatography. The product fractions were collected and the
solvent was evaporated. Yield: 0.020 g of compound 16.

Example B10
Preparation of compound 50 F o~

SDN/N | g/
Ji..r

A mixture of intermediate 26 (prepared according to A7.c) (0.00125 mol) and
Burgess’reagent (0.00375 mol) in THF (10 ml) was stirred for 3 hours at room
temperature, then CH,Cl, was added and the mixture was washed with H,O. The
organic layer was separated, dried, filtered off and the solvent was evaporated. The
obtained residue was filtered over silica gel (eluent: CH,Cl,/CH3;0H 98/2), then the
product fractions were collected and the solvent was evaporated. The residue was
stirred in DIPE and the desired product was filtered off and dried. Yield: 0.082 g of
final compound 50 (m.p.: 102.8-102.9°C).



product fractions were collected and the sol vent was
evaporated. The residue was 25 stirred in DI PE and the
walemsned7pr oduct was filtered of f and dried. YPEl/HP2005/052369
0.082 g of final conmpound 50 (mp.: 102.8-102.9C). WO
2005/ 118578 PCT/ EP2005/ 052369 -67 Tables 2 and 3 |i st
the conpounds of formula (1) _gshich were prepared
according to one of the above sanples (Ex. No.) 5
Table 2 CLRL O SNR3 ~HNZ Conp. Exp. RL R3 Z
Properties No. No. 17 32.b-1 -CH2CH3 H~ S1 HC1(1:1)

| TaBleP2 aﬁd 3 %ﬁ'&nﬁ&né of %rmuN‘@ whith érelpk epaﬂea a&%nﬁng to one

c@gg%% N 4 1«?2 "2 - CH2CH3 ¢ 13732
°Y—“|S€"PeF& 32.b-1 - CH2CH3 H/, - ,--N-, |

HO (1:1) 20 B2.a -CH2CH3 H 011 HC1(1:1) 21 B4
5 -GHREMBN i S 8 B4 -CH2CH3 N O N 38 B4 - CH2CH3 NY SN N

39 B6 - CH2CH3 ~~OH YO- N-N @ - CH2CH3~OHY i N
al 2R
SYN R
L
Z
Comp.| Exp. R1 R3 Z Properties
No. | Ne.
_ - ~_S ' .
17 [B2b-1| -CH,CH; H e j HCI (1:1)
2 [B2a| -CH,CH; H I N HCI (1:1)
18 |B2a| -CH,CH H
< Oy
4 [B2b-2| -CH,CH; H A o G
or
3 [B2b1| -CHCH; _ H fﬁm
Ci
19 [B2b-1| -CH,CH; H AN HCI(1:1)
|
20 |B2a | -CH.CH, H NN HCI(1:1)
. J
21 | B4 -CH,CH; &H/” R
i
. 2N “L_o.
8 B4 CH,CHj; "H/ \[l N
38 |B4 | -CHCH, = J’”II S
N
o -~
39 |B6 -CH,CH o
T e | W
2 |B6 | -CH,CH; i ”f:[S\N
N OH | "
o e
10 |B6 -CH,CH; NN
OH |
K I,




10 B6 -CH2CH3 OU-11 -SCI  1JOH sCI WO 2005/ 118578

PCT/ EP2005/ 052369 -68 Conp. Exp. Rl R3 Z Properties
wN200sNess7€3 B6 - CH2ZCH3 s  J1oH col 6 B3. b/ -gt@PEPR05/652369

Ao Y 24 B3.c -CH2CH3IICl11 N 25 33.abc -CH2CH3 U~o~

N 26 33.abc -CH2CH3~ O N np. 165-166C, (S) 9 B5

-CH2CH3 Ok, N-N 27 B5 -CH2CH& O o N--N 28 3. abc

-CH2CH3 np. 163-164C N, 29 33.abc -CH2CH3 np.

107. 81—N-N-108-3C30 33-ahe—CH2CH3 O Ap— 34701

P ||P ==
149. 3C@nfd| B doc - RH2CH3 [~0~\RB 32 $3. ab& - CH2[CHBroperties
mp. 187. 8. Mo 189. 1C 33 33.abc -CH2CH3 JL np. 1B8. 9-
0 N 171-5CT 5433 ahe —CroQHs o 1479 X 139-3C 5
B3.a {CHCHEBR o AdEEW a| I, T
o s
6 |B3bd -CH s
3b/d -CH,CH; o N
24 |B3c | -CHyCH, jgy S
o 0
25 [B3.abc| -CH,CH; i A0
W o7 |
26 |B3.abc| -CH,CH, R L Oy |mp. 165-166°C;
[e) |
= ®)
- 9 ~__o
9 |Bs CH,CH; o oy
N——N
[s]
27 |B -CH o
7 5 CH,CH; .1‘1)]\0/ \“ |
N——N
28 [B3.abc| -CH,CH; E)OL _ < | me1e36eC
(o}
N\O
29 [B3abc| -CH,CH, R S mp. 107.8-
w0 N, 108.3°C
|
Q P
. 30 [B3abc| -CH,CH, P — |- mp1479-
w0 N 149.3°C
|
31 [B3.abc| -CH.CHj 1 N
I
o -z
32 3.abc -CH,CH3; /U\ P = ' m.p. 187.6-
W o N 189.1°C
33 [B3.abc| -CH,CH, J AN m.p. 168.9-
w° >N 171.5°C
34 [B3.abc| -CH.CH; )‘io/ f"\[/N] m.p. 147.9-
< S 149.3°C
[e]
5 |B3a| -CH.CH ~ o
Tl e | T
Cl
35 [B3.abc| -CH.CH; P BV SN
36 |B7b | -CH.CH i PN 237°
. 2CH; E/[J\NH 7y m.p. 236-237°C
2 N—N




35 33.abc -CH2CH3 4101 ~

N 36 B7.b -CH2CH3 0 /YY.

np. 236-237C NH2 N-N WD 2005/ 118578 PCT/ EP2005/ 052369

wo BsaCmsps Exp. R R3 Z Properties
- CH2CH3

0

NH2 L J C

No. No. 11r@IVEP2005/052369
37 B8 -CH2CH3 N-,, OH YO~ np

204-206C H NN 1 Bl -CH2CH3 O S NH2 ~Y-N 40 B5
- CH2CH2CH3 1,0~ 01 N-N 51 B3af.- CH2CH3 HCl (1:1) o |~
"AO YY 52 B5 -CH2CH3 o (S) NN m p. 154. 2- 154. 4C
Tabl e (3—F—F——R—SYN-R3 - HH-V—2—Copp—Exp- R—R3
Z Pr op€&ompesExpNg. 41R33 ab¢ -CHB3O, || N 42285 - (H3Prioperties
01' pJ19%. 1946 |0 11 NN 12 B6 - CH2CHB O
11 |B7a| -CH,CH, )OL A~
" "NH, | .
37 |88 | -cmCH: | B .| 0y [mp.204-206°C
N N—N
1 |B1 -CH,CHs i o~
S NH
L‘H/N:L\"L/ 2 \©
40 |BS | -CHCHCH; | I A O
o NN
(o]
51 |B3abd -CH,CHj P gl HCI(1:1)
o )8
52 | BS -CH,CH; N Oy (S
w0 N—N m.p.154.2-
154.4°C
Table 3
F.
- FD}’/R]
SaN.__Ry
A
V4
Comp.| Exp. No R1 R3 Z Properties
No.
41 [B3.abc -CH; /l(l)\ A ON
o7 [
42 |BS -CH; P A0y [mp192-194°C
WO N—N
[e}
12 |{B6 -CH,CH; A_0
o oy
7 {B3d-1| -CH,CH 0.
T W o7 Ry
[e}
43 B3.d2 | -CH,CH, _ A0 |*(8); ot -
o s 140.6°; m.p.
111.5°C
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-lOH YO-ir

NN O- 7 B3.d-1 -CH2CH3 O
33.d-2 - CH2CH3 oN * (S):
wd 2dosABsWD 2005/ 118578 PCT/ EP2005/ 052369

r ot

Exp. No R1 R3 Z Properties
44 B5 -CH2CH3 O YoY NN O 45 33.abc -CH2CH3 ~N 46
33.abc -CH2CH3 0 47 B7.b -

~~0- |
140.6; M P.

No. 15 B3 -CH2CH3 o

N 43

- 70 ROIVEP2005/052369
0

NO

o t4" A NH2 13 B7.b

-CH2CH3 0 I'I| p. 228-229C NHZ N-N 14 B8 - CH2CH3 N* OH
| O (p—165-166G 11 H N-N-16 B CHRCH3—0—JO~N
48 33| Gomp:|QHONEICH3 B1A0l || " 4B333. abc - CA2CH2 QHProperties
n.p. 143g N O 50 B0 -CH2OPH3 Y-ir- rfLp. N-N 1p2.9C
15 |B3 -CH,CH; j ey <
"o o |
5 (0]
- o
44 B5 CH,CH3; > o \'L'/—\'L/
[e 0
45 [B3.abc | -CH,CH; P f”T_’:
o«
46 [B3abc | -CH,CH; P f\@\
R ¢)
|
47 |B7b | -CH,CH, i A~
" "NH, N
o)
13 (B7b | -CH,CH; i A0y pp.228229°C
" NH, N—N
14 | B8 -CH,CH; E" o A0 P 165-166°C
H N—N
0 7
16 | B9 CH:CHs | o .
o)
o 7
48 [B3.abc | -CH,CH,CH; P SPUN
o7 [
49 [B3.abc | -CH,CH,CH; i o~ m.p. 141°C
w7 o7 N
o)
a 7
50 BIO -CHzOCH3 ‘111 o/ \“/0\"/ m.p. 1028-
NN 102.9°C
53 [B3.4-3 | -CHCH; e f”\:l O [*(®); 1ot 1725
w© ? mp12ssec

. [06]12)0 at concentration of 0.030 g/100 ml in CHCl;;

2 [oc];)o at concentration of 0.5 g/100 g in CHCls;

C. Analytical Part

LCMS conditions 1

The HPLC gradient was supplied by a Waters Alliance HT 2790 system with a
columnheater set at 40°C. Flow from the column was split to a Waters 996 photodiode
array (PDA) detector and a Waters-Micromass ZQ mass spectrometer with an
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Anal ytical Part 5 LCM5S conditions | The HPLC gradi ent
was supplied by a Waters Alliance HT 2790 systemw th
a columheater set at 40C. Khow fromthe col um was
split to a Waters 996 phot odi ode 10 array (PDA)
detector and a Waters-M cronass ZQ nmass spectroneter
Wietebtr@sprap@ B0 $A8&@eRET/IEPOGHINE, 08 28@give ichization mode.
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positive ionzation node and 20 V for negative

ionj.zation acqui sition was performed wth
L\@{%?‘g’ Wﬁg%&?gal@%{ynx Qpenl ynx data system 15
LCVS conditions 2 Speed anal ysis The HPLC gradi ent was
IHAS
SURRIHAY @@@m% %ﬁp?;h@& by er?’-ﬁﬁgnéafﬁge @M Wifh a
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Mass spectra were acquired by scanning from 100 to 1000 in 1s using a dwell time of

0.1 s. The capillary needle voltage was 3kV and the source temperature was maintained
at 140°C . Nitrogen was used a the nebulizer gas. Cone voltage was 10 V for positive
ionzation mode and 20 V for negative ionization mode. Data acquisition was performed
with a Waters-Micromass MassLynx-Openlynx data system.

Table 4 : LCMS parent peak ((M'] defines the mass of the compound) and retention
time (minutes)

Retention time LCMS
condition
31 421 6.24 1

6 427 6.24 1

Compound no. [MH+]
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dwell time
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Nitrogen was used a the nebulizer gas.
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PCT/ EP2003-652385— 74 -Gomtiime oA Ret-edt-ror
time LOVMS | condiltion |27 44785 02 1 5488 6.35 1 9
413 4.82 1} 11 473 5.45 1 3¢9 397|6.5%.54 19 36 15. 54
1 17 370* 620 3AI3A_TD T |24 44375 3 1 0 4471
5.12 1 39473 %991 111 584"5 g3 1 9 354+ 4 57 1
18 367 5.24 1 2% 412 [5. 6@B70* 2 399* @21 1| 21 394
4.81 1 10 475 440 1 433 4.76 1

24 443 5.34 1

40 441 5.12 1

35 473 5.91 1

1 503 5.65 1

20 364* 4.57 1

18 367 5.24 1

25 412 5.60 1

2 399* 5.51 1

21 394 4.81 1

10 475 4.40 1

8 377(-) 5.34 1

378 5.59 1

38 410 4.95 1

15 393 5.61 1

45 396 5.74 1

47 378 3.57 1

46 514 6.62 1

16 437 5.33 1

51 422 1.02 2

[M] defines the mass of the compound
* mass of the corresponding base

D. Pharmacological example

Inhibition of MCP-1 induced Ca-flux in human THP-1 cells




8 377(-) 5.34 1 7 378 5.59 1 38 410 4.95 1 15 393
5.61 1 45 396 5.74 1 47 378 3.57 1 46 514 6.62 1

wd 800431358 33 1 51 422 1.02 2 [M] defines theCTEB®0D52369
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t he compound * mass of the correspondi ng base D.

Phar macol ogi cal exanple 5 Inhibition of MCP-1 i nduced

Ca flux in human THP-1 cel | sM0D 2005/118578

PCT/ EP2005/ 052369 -73 MCP-1 binding to the CCR2

receptor induces a rapid and transient intracellul ar

r MGER:3 dindofg tCaRICCR2moenerrindusess mpiglamyl tlapsiens indragd!ludas r¢lease
ligpeg* Q@@ﬁrﬁryeﬁae@éngeﬁamvéﬁﬁéﬁl- link$ hard @47, PNAS| 45, aFree
bg,émeas red _dsing a 2+ éQDSI tive dé/ V\htgn g .

r &BepE¥s a0 begp UsieHCe YRRbVE &Y% pYBY b arpeepior is

t lockédPwith & CORCaecepter antagonist, IRAAL Pt lsinguded reléznse ofiCa” is
HytmeaHP-1 cells (nmonocytic cell line, ATCC TIB-202)
were cultured in RPM 1640 nedi um suppl enented with

10 % fetal calf serum (FCS), |% L-d utam ne,

péhinein THR 1 célBqmidhedy)ic eeltlirst AFOCOTNBe203) Wi aylturedl il RPMI 1640

lefiehted with'109% faﬁ@m Eérhkggt@j 1%10 GR@hhe WRARillin

Gk
O8RS T LSTEER R RSl Yher ongisation,

Netlsewéraiwddd fo? 3ordimitarwithethe €47 isensitive RRMesceptidyerhluo-3 AM
C Qﬂfo@c%iaﬂﬂroﬁes%g : N%tt@x%ndg)o 2t dERER mPinRPRIBRXEIR
Serum Al bum n_ ( BSA and 5 praQ ecj d).. Excegss.d
et LAV A O 5 g b o o
HERES mM $Eobehécid CExcels dyed Wiy @krBoved by 19+ washipgraith buffer (5 mM
EIRT aderit RCE ol AR S s ROl B0 M BiRERg, 2.9 mMa ™0
DBFYREPIC, CATOVUACE: P b B A il i pdttioys s densn tis
C duffer) Weklls were ghared-anadénsBp o kg0 000]celitwell in@Cask-wel] 96-well plates
A i ! 11
ROy 0 ARty a8 09, o v
RN HRate O AL PG oo sRovrLn pses 10 MtGh | Badtem,
BBubeniiorf, SwBvarkasdrwaandjednhangts edintr@relinigefed @a”* concentration
RSO pag O Mt g
g Aoy (BB TR 2R ed Py b Bt 10
wasscandg before dheeadditipn ©€ the MICP-1 dith 21@inutes after the addition (first minute:
60 records with 1 second intervals, second minute 20 records with 3 second intervals).
The maximal fluorescence obtained during this time frame was used for further

calculations.

Table 5 reports pICsp values obtained in the above-described test for compounds of
formula (I). pICso defines —log ICso wherein ICs is the molar concentration of the test
compound which inhibits 50 % of specific MCP-1 induced Ca* flux.

Table §
Comp. No. pICsy
31 7.12
24 7.14
6 7.26
40 7.36
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seconds before the addition of the MCP- |
m nutes after the addition (first m nute:
wowdos/11853econd i nt erval s,

3 second i

ntervals). The nmax

till 2

i mal fl uorescence

60 records
second m nute 20 r ecPCTIEP2W0H/052369

obtained during this tinme frane was used for further
25 calcul ations. Table 5 repgjyts pl C50 val ues obt ai ned

in the above-described test for conpounds of fornula
(1). pl Cbo—defH+nres—togt+C50-wheretnr—1-C50—+s—the, nol ar
concentratli on of Comp. Nest  conpound vwwiCash i nhi bifs 50
% of speciffic MCP- gk i nduced |Ca2+ fluxz4 30 Tabl e] 5
Conp. No. [fCso—S38t—7-12—24 7146 7%6 20~ 7-3p WO
2005/ 118578_PCT/EP2T05/ 0523 -74 Cord MNo__1C5p 36
7.4 51 7.4 9 7.459 27 7.48 |45 7.5 7M8 7.5 49|7.6
32 7.6 3476 2848 257.188 48 7,90 33 7.9 |7
7.93 26 & . e t+eH Y .
1251 - MCP- 1 bi ndin S r erfor in -wel |
plates witlh 40 g ofigrotein per 5 weldis Conpounfs
wer e di ssgi-ved and &lrm ed I n DVSOTO 7J.é)U)( diTutr| ons.
Al OX :

32 7.6

34 7.6

28 7.8

25 7.88

48 7.9

33 7.9

7 7.93

26 8.1

43/53 8.1

Radioligand binding assay.

1251-MCP-1 binding assays were performed in 96-well plates with 40 ug of protein per
well. Compounds were dissolved and diluted in DMSO to 100X dilutions. A 10X
concentration range of compounds was prepared in binding buffer (10% DSMO).

Competition binding assays contained the following components in a total volume of
250 pl: 25 pl of the appropriate compound dilution (final concentration of 1% DMSO),
200 pl membranes from CCR2B- transfected CHO cells dissolved in binding buffer
and 25 u1 '>I-MCP-1 (Bolton and Hunter labeled, Amersham, specific activity = 2000
Ci/mmol, 0.15 nM final). Binding buffer was composed of 25 mM HEPES, 5 mM
MgCly, 1 mM CaCl,, 0.5% protease-free bovine serum albumin, pH 7.4. After 90
minutes incubation at 25 °C, membranes were harvested on GF/B filters - presoaked in
0.5% polyethylenimine, followed by washing with buffer containing 25 mM HEPES, 5
mM MgCl, 1 mM CaCl,, 5 mM NaCl, pH 7.4. Filter bound radioactivity was
determined by liquid scintillation counting. ECs values (UM) and K| values (UM) were
calculated. The ECs, value indicates the concentration of the test compound that
competes with MCP-1 for half of the specific binding sites; the K; value indicates the

equilibrium dissociation constant, i.e. the concentration of the test compound that will
bind to half of the binding sites at equilibrium in the absence of radioligand or other



concentration range of conpounds was prepared in
bi ndi ng buffer (10% DSMO). Conpetition binding assays
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of 250 |: 25 gl of the appropriate conpound dil ution
(final concentration of 1% DVMSO), 200 gl nenbranes
from CCR2B- transfected CHO ¢rlls dissolved in binding
buffer 10 and 25 11251 -MCP-1 (Bolton and Hunter

| abel ed, Anmersham specific activity = 2000 G/ mmol,
0.competitpsi FE&bo)valugs andi Kyalves were calgslated wpiog aon-tiheap Egrevgion in
HicEshpa® PHiYA. mmlcuﬂatermmglzfﬁnﬂ %%mrrweﬁﬁ?mfﬂre%mpeﬁng

b VI ne. se um aé@u@wﬁﬂapﬁgiof@@? H‘Erm Hg@n}% 3099-

|3I1 0% 3% 10W|:K.68@J€ﬂt®dl ligh affnifpofsbé seeeritor fenthariasbgompound.
fo | oned B¢, washing with buffer containing 25 nM

HEPES, I Cl2, 1 mM CaCl2, 5 mM NaCl, pH 7.4.
Fi l ted+ ioactivity was deternined by liquid
scintillati'oh counting. EC50 values (gM and K; val ues

( phereneK gdesciities theaiffitity offtle fadioligand|forcthe redeptad, £& tlide

BB b i B2 IR e AR Ly b
v an the apseaseceficompetiiars. equi | i bri um di ssoci ati on
const ant i.e. the concentration of the test conpound

h t oo .
oS B e T M AR LS
2 ?}590121 1578 PCT/ EP2005/ 052369 -75 conpetitors. EC50
val ues and K. val ues were cal cul ated using non-Iinear
reﬂggsﬁsu on in Gaphpad Prism Prismcalculates the K
ni ty—of tITc receptor—for—ttre- L.uuifctlng cy ug

usi ng the ) Alug _
Phar macol . 1973 2213 3099 3108). A |l gwoK: indichtes a

high affinqity of tiﬁ receptor| for the, Egst compopund. 5
K; - EC50 H+—f+adiotrtganel—IKe— : | bes
the affinilt of t he2br adi ol i gand for tA&@5receptor] i.e.
the concgntration gf the radioligandgiphat will pind
to half offThe binmdfng SItes @r equit |um i the
absence of{conpetitors—107 Y - ues (M
obt ai ned |]ln the abdbe- descrl ed test DOF conpo'unds of
formula ( ). TabI Com .Ng. Ki val 13 0.3p 15
0.35 26 0705 643%8r 316767 bes

ol U. U7

Chemotactic response

The CCR2 antagonistic activity of the compounds of the present invention can also be
determined by measuring the effect of the compounds on the chemotactic response of
cells in the presence of a chemokine, such as for example MCP-1.

Mononuclear cells from human heparinized peripheral blood (PBMC) were isolated
using Ficoll-Paque gradient centrifugation (Amersham Biosciences). Assays of
chemotactic responsiveness were performed using disposable 96-well chemotaxis
chambers (ChemoTx, Neuro Probe) with 5-pum pore size polycarbonate (PVP-free)
filter membranes. Mononuclear cells were fluorescently labeled with 5 pg/ml Calcein-
AM (Molecular Probes, Eugene, OR) at 37°C for 30 minutes. Labeled cells were
washed twice and resuspended at 5x10° cells/ml in Hanks® Balanced Salt Solution
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effect of the conpounds on the chenotactic response of
cells in the presence of a chenokine, such as for
exanpl e MCP- 1. 20 Mononucl egfe cel I's from human
heparini zed peripheral bl ood (6PBI\/C) wer e isol ated

usi ng Ficol |l -Paque gradient centrifugati on (Amersham
Bi (Gdtwio 3RI9 shippléeadgdswitf 0.2%Henint aetinalhuespolshseqredy cells

Wek&e BRLHAIKARE fotSI0NFinties RISHR i;p%ﬁa’hﬁ@ With %&?Jitah%n% of the

o R PaHs DR ey asitosief (el MG smstmiation of 0.6

I\/di»‘mm\k'dhrof tlel dhemokis chimier eeredoddey with28118 thedivinhcdntaining 30

1 rgé’dngtﬁhz{ﬁ’t }dltel?g(- f@%ﬁﬂnﬂ:{ f?{ﬁf %?Eyzg&p Is ?% 0db cells)
> Tpfnt alded S FADERIS 1 thg B eEshe SItGH(0 ) padhgeubelss a4 Egin

Sdiumi&fikdi hll‘ oontaliing GOHEC QL 8AffS 1P hikRRGHmbaEch3 @2 non-fhigrated
( Qeﬁ&%x@% wved F?fblniaﬂ@ pSst é}H fifer B V\% ge@t%%bﬂ H:Vgn?\ a tissue.

um n equent [y, re-i
ﬁs VErsmaadHerk ?S&t&ﬁ@l%ﬁ%tglé‘ﬁ 15900 jegtsin 485 1

oflehtaien S:Mmmp rkhe chemdAEHO réspomse ichry bsexptaasadde ehdrhidtaaic index

Chemzi Hf(' e nt?ZEbe\?éerags ﬁto gxaé«%oéenﬁm t@@{njeﬁmgé ofIDI%P 1 and the

c dRteas ,HM eslls gy the a‘?Sé'&?rPé chepprk %wc?prczmemasubtswn was

b ufafcelatednisipg therfortuleat ed cel | s (100. 000 cells) were

added in triplicate to the topsidemf the filter (20

1) and incubated &eirfghigiop i (1+ HHOP cont ai ni ng

5% CO2. After 105 ninutes i ncu¥&t'i o=t he non-m grat ed

c a#nﬂ’lstm@L,&he’ figruseende 0@ thetcblis prexncabatédwith 10 tleo 1bg.01 or % .001

g W&y r at
ol tmpblo2g el 4 R nolaf P e rony URITHHE S 8

(A@&@rqqusﬁomqs@sm m$ dm%alfﬁqﬁp ZVTPJSQ@MMo 30

r e&ﬁﬁlm{é‘,Paaemdbewﬁ;)(tﬁé Gasestenc® of bEPréfichfatdd @@ buffer-0.2%

( CDIl/Iﬁb rﬁ%‘& 18 fouigcgq?] Hl%%gﬁorgfweﬂ.% gi‘ﬁ)lee 9 Elgtg L.he%Cso

céMU@s (HM)t W%’s@ recabgye-daserhed itgst for P@_rlp,@wsi&g ormula (D). Assays
I Nvgr®indni i Eriplitate afditepedted B tinb.Nng t he fornul a: .

% nhibition = (1- Fnple - buffer )x100 FMJ - Fbuffer

15 with Fsa nple, the fluorescence of the cells
pri#blegciybat ed with 1010 10 01 or 0001 pM
conpound gnd Wogipadusdnbo 30 ng/ nl IGARpM)Y n t he |bott om
wel | s; FMIRI, the ,3flTuoresgence of [pe, CelTs
pr e- i ncubgtet—wth—btFer—@§—2%-bM5cG—aha—mgratdd to 30
ng/m MCP-|1_and FB3gj-er, the fluor®t@ence of dells
pre-incubgted wi thlgjbuffer-0.2% DVMS§hand spont gneous

m grated t{o bu BTl N € 1ho lists
t he 1C50 .

28 0.367

51 0.474

15 0.798
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20 values (.tM obtained in the above-described test
for conpounds of fornmula (1). Assays were run in

no.. 1C50 23 0.024 53 0.108 31 0.214 36 0.244 28
0.367 51 0.474 15 0.798 WO 2005/118578

PCT/ EP2005/ 052369 -77- Caimg 1. A conpound of
formula i (R2)O R4 N RR sue' ~3 a N-oxide, a
pharmaceutically acceptable addition salt, a
q@ldimsnary amine, a 5 polynmorphic formor a

stier QOGRS fbrhPMeri ¢ form thereof, wherein R1
represents hydrogen, d - C3 7cyc| oal kyl ,

C1- 6al kyl oxyCl- 6al kyl , 2é’al kyl )am noCl _6al kyl ,
aryl or heteroaryl; each i gidependent |y represents
hal o, Cil-6al kyl, Cl 6al kyl oytg, Cl-6al kyl t hi o,

pol yhal od . 6al kyl , pol yhaI afi/ aI ky®oxy, cyano,
0

ani nocar bonyl , am no, br di (C1-4al kyl ) ami no,
nitro, aryl or aryl oxy,; resents hydrogen, cyano,
Cl. 6al kyl optionally substltu ed with hydroxy or

C| GﬁNKy(hdé Eaﬁ(&a@h‘a@ll Raccepiable)ad ¥iorn€30ha quaternary amine, a
a

r epr 01256?}?6 (grea?teo ocgg rgléRglrykls?merTgi{)%)d}egoF ggl E‘eﬁ in

hy dr Bgkenresents qugyn Clhyhyloszwcleﬁmwma@xbw@k(@ﬂvl

C2- 6al kxcyialkyl)amimtnai;am@ lok yétero&1;6al kyl oxyCl al kyl ,

o ) el ARNg: Lo AL AL RE ) ADIORCToSak i

amn

di (G 4apw9ﬂy€maﬂwb aphybalgC arlkglor k. ayansy, aminprarbegeyk, amigp, mono-

R6b eachdimdamenarinb) nitré,apyl o8 &loxitydr ogen, Gi - 6al kyl ,
am ﬂg nﬁ%ﬁso}rydrozﬁogn dclygncél gA i@ a%tsoq%i )Q SubgtltXt%hl with hydroxy or
Cmalkyloxy, C(=0)-O-R5, C(
C(=0)-Ry;

R4 represents hydrogen or C;salkyl;

Rs represents hydrogen, C, ¢alkyl, hydroxyCi.salkyl, C;alkenyl, C;¢alkynyl,
polyhaloCisalkyl, C; salkyloxyC,salkyl, aminoC;_¢alkyl, mono-or
di(C, 4alkyl)aminoC, galkyl, aminocarbonylC; salkyl, mono-or
di(C, salkyl)aminocarbonylC; salkyl or aryl;

Rsa and Rep, each independently represent hydrogen, C,salkyl, amino, mono-or
di(C; 4alkyl)amino, ary]NH-, aminoC, salkyl, mono-or di(C,;4alkyl)amino-
Cisalkyl, C;.¢alkylcarbonylamino, aminocarbonylamino, C;alkyloxy,
carbonylamino or hydroxyC, ¢alkyl; or

Rsa and Rgy, taken together with the nitrogen to which they are attached form
pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl or piperazinyl substituted with C, salkyl;

R; represents hydrogen, C;galkyl, hydroxyC.alkyl, C, ¢alkenyl, C,¢alkynyl,
polyhaloC; salkyl, C, salkyloxyC, salkyl, aminoC; ¢alkyl, mono-or
di(C, 4alkyl)aminoC, galkyl, aminocarbonylC; ¢alkyl, mono-or
di(C, 4alkyl)aminocarbonylC; salkyl, aryl or heteroaryl;

Z represents a cyclic ring system selected from

Tabl e 7: Ceapapmvds/052369

) NRéaRéb, (—S) NRéaRbb, S(=0):-NRg,Rep Or



10

15

G

.ialkyl, G -6alkyl carbonyl am no,

am nocar bonyl arni no, Cl-6al kyl oxy, carbonyl am no or
whyasows@ - 6al kyl ; or R6a and R6b taken toget heeT/mP10b5/052369

the nitrogen to which they are attached form

pyrrolidinyl, imdazolidinyl, pyrazolidinyl,

pi peri dinyl, piperazinyl, 25 _aorpholinyl,

t hi onor phol i nyl or piperazinyl substituted with Cl
6al kyl; R7 represents hydr oge Cl1. 6a&y|, q

hydrogyGi - 6a| Q? nyIR8 - 6alfe N

poI aldCl1- Rs C1

kyl o aI ky N
ndev_6al krym s Bla((:l%difky|)ah1|f(o®9 sarrli(w

am n&éar bonyl O . 6al kyl , mono- or
di (Gadgpl kyl ) @m nocar b@m;l G - 6alteyd , ar yd-s50r (a-6)

heteroaryl; 30 Z represents a cyclic ring system

sel ected from WO 2005/ 118578 PCT/ EP2005/ 052369 - 78
\'"R8 H RS H SO~S/Ry(\ I\IO O(_ll%}%/l R8 N ~ R

L3 VI RN NN} &’ RO ) (a-2)* (a- 3) &aag)
(a 5)\{"7/, 6) e\ - 1(\? o ST R
R~|\1§e M\&mgmspj(a7 @a-s jfgg) (a&
(a-11 ?a 12) R8 RR8 RR8 ~RB nLN 81 N OJ C
m\1 RgF;? RSO (apk3) (a-14) (a- 15), {3 16) Wi 17)
\ \(k
tj | \J 11 \i ji\ N—d
R9
(a—13) (a—14) (a-15) (a-16) @17)
NS,
R A
(a-18)

Y

each Rg independently represents hydrogen, halo, C;ealkyl, C;¢alkyloxy,
polyhaloC; salkyl, polyhaloC, salkyloxy, cyano, aminocarbonyl, mono-or
di(C, 4alkyl)aminocarbonyl, amino, mono-or di(C;4alkyl)amino,
hydroxyC salkylamino, aryl, aryloxy, piperidinyl, piperidinylamino,
morpholinyl, piperazinyl or nitro;
each Ry independently represents hydrogen, halo or Cy¢alkyl;

nis1,2,3,40rS5;

aryl represents phenyl or phenyl substituted with one, two, three, four or five
substituents each independently selected from halo, C;.¢alkyl, C; salkyloxy,
polyhaloC; ¢alkyl, polyhaloC, galkyloxy, cyano, aminocarbonyl, mono-or
di(Ci 4alkyl)aminocarbonyl, amino, mono-or di(C;4alkyl)amino, phenyloxy or
nitro;

heteroaryl represents furanyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl,
pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, each of said heterocycles optionally being
substituted with one or two substituents each independently selected from halo,



(a-18) each R8 independently represents hydrogen,
hal o, C _6al kyl, d -6al kyl oxy, polyhal od . 6al kyl,

w@ologhadsoCl- 6al kyl oxy, cyan, am nocar bonyl, MTOPOFBP2005/052369
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di (d 4al kyl ) am nocar bonyl , am no, nono-or

di (Cl. 4al kyl )ami no, 5 hydroxyC, - 6al kyl am no, aryl,

aryl oxy, piperidinyl, piperidjylamno, norpholinyl,

pi perazinyl or nitro; each R9 independently represents
hydrogen, halo or C, _6alkyl; nis 1, 2,3,4 or 5;

aryl r éipsaélgé,r@ssabhbny,lpomhﬂpﬁexﬂkyl,mb@alaﬂmaélwlwyt tyanee,

two, tBm@fcarbéii, AEnoldrdy J@kﬁ}dﬁﬁ{dcﬁr%@ﬁ‘}lsanﬁﬁ& hnono-or
i ndepe & 1sel ect ed from hal o, - 6al kyl

Cl. 6al B§ bﬁf’é}& AYORYTEE, . 6al kyl |

pol ypravid&) thetal kyl oxy, cyano am nocar bonyl , nono- or
di ( G HalakxeDAFbaRFEULM @H}l-llﬁfﬁla&ole@[}ﬁbloind

repr Fone l»%nv%{%ethﬁ%v@%gﬁ Hire Bt oy

t hi amehytincludeddazol yl, 15 pyrazol yl, isoxazolyl,
i sot hi azol yl, oxadiazolyl, triazolyl, thiadiazolyl

pyyr i i dazj nyl, .pyrimdinyl, ra hof
P% haerSillperadng i suhtl vierbakig ot bt tiall

one Orsatkytyoxgobpdlyhaletitsalkgach i ndependently sel ect ed
from hal o, V\D 2005/ 118578 PCT/ EP2005/ 052369 -79

L T

di (C1-4al kyl )am nocar bonyl, am no, nono-or

d '4( CA cﬂﬁi&)m&a@&r g & clﬁint 3 Qher%‘ﬁé 'r%gsehtg Bhio?D
di met hoxybenzyl ) - 4- phenyl I m dazol e-2-thi ol ;

and

1-5 oAchinppwideneorting fo daimy whergindayépresentd dlmotoe- 2- t hi ol

are not included. 2. A conpound according to claim1l
rein R2 represents hal o, 16a| l,.. 10 ..

OB eRIeR Py Br 0P e gk B TP RyLods s dHiseimg s 2 o 3.

according to claim2 wherein R2 represents halo or

P, Y RRbRpduritckotling td'claifh £ RHGEHMAds according to claim3
wherein represents halo. 15 5. A conpound accordi ng

to claim4 wherein R2 represents fluoro. 6. A conpound
ad oAdomgour asayrdiog éo diimt hehgeipads? agd sdidiwsRivubstisientsare

Is 2 ggedgnmegoma aAKgg[mpund according to claim®6
V\,her einnis § compound according to claim?7

wherein n is 2 and said two R2 substituents are
pl9% cAdompounsitagcardidg paany of o8¢ ofithe preceding claims wherein Z represents

a radical of formula (a-1), (a-2), (a-3), (a-9), (a-10), (a-12), (a-13), (a-14) or (a-16).

10. A compound according to claim 9 wherein Z represents a radical of formula (a-1),
(a-2), (a-9), (a-10) or (a-13).

11. A compound according to claim 10 wherein Z represents a radical of formula (a-9).

12. A compound according to any one of the preceding claims wherein R; represents
hydrogen, cyano, C(=0)-0-Rs, C(=0)-NR¢sReb, C(=5)-NRsaRev, S(=0)2-NReaRep
or C(=0)-R.

13. A compound according to claim 12 wherein Rj represents cyano, C(=0)-O-Rs,
C(=0)-NRgaReb, C(=8)-NRgaRep, 3(=0)2-NRezRey or C(=0)-Rs.



25 9. A conpound according to any of one of the
preceding clainms wherein Z represents a radical of

wo ooosmisa7{ a- 1), (a-2), (a-3), (a-9), (a-10), (ec1RP2005/052369
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(a-13), (a-14) or (a-16). 10. A conpound according to
claim9 wherein Z represents a radical of formula
(a-1), (a-2), (a-9), (a-lO)_ng (a-13). 30 11. A
compound according to claim10 wherein Z represents a
radical of formula (a-9). 12. A conpound according to
any one of the preceding clains wherein R3 represents
hygr Uit T Yaifd FunekdiAR), 1B 6£:0) O
Md 2R pornll 36 d’% Q)'é i I Whe i R) 1R C(aﬁ;)O)W 13, A
conpound accord| ng to cI aim 12 wherein R3 represents
CY AN cofipeudyl-aGaRfing toQ(4in- IMREEREMR: RpreSintiREBREy carbonyl.
S(O 2- NR6aR6, or C(=0)-R7. WD 2005/118578
PCT/ EP2005/ 052369 -80 14. 0 nd .accor.di n
cl18i Ma@pwé@e?q&%twpwegeﬁl P%F%ﬂﬁg QRS WhprSi R Rpresents
c onpOuatkyberdicalkylgxyatkyd.l ai m 14 wherein R3 represents
met hoxycarbonyl . 5 16. A conpound according to any
one of the precedin cI ais wherein RL represents
a7 A crippoysyd agpording Ew IO RFren Ry repesery el
according to claim 16 wherein Rl represents
Cl o6l Exﬂ{?’ﬂk‘l‘i@e | aim17
\Ak]}grglcn unrdea%?oeré]gﬁtwsdet g\%pgér?pg%a%tg 1(zzlc:cor di ng
to any one of the preceding clains wherein R4
r a9r Asempsundraychirdige m any®n2 6f thé proedingicldinsoderat Rgrepresents
cI ai éﬂdio 2 wherein Rl represents d -6al kyl or

ﬁ%gxyal kyl; R2 represents halo; R3 represents
hydrogen cyano, C(0)-OR5, C(C(0)-NR6aR6b, C(=0)-R7; Z
r @0r Asempsurd actording ystlaim kel 2whereinfR, aeprésants \C1c4llgyl 25

EZ i Laﬁﬁf%’ laR}n res%n?s ato; R3g’ srdsents hgf&o%eg)) 0, C(=0)-O-Rs,

Comp AT MR B T AN ssrlﬁg'ﬁa%t%%eae@md m {2

wher @i3), (aHD, (@d@ldﬂlﬂﬂ), (@ B)stadipocladb);Ralrepresouts dydgen; Ais 2.

o conpound according to any one of the precedi ng cl ai ns

25

\(Mslﬁr A :cgtntfg\jen Ca%f'\n&%ng (tjo an%lsong?) thte %?ecfetgng c amms ﬁe(r)glgﬂlle%o;ngéund

is stereochemically pure.

22. A compound according to any one of the preceding claims wherein the compound

has the following formula
\/ (R-Z)n

\
£ Ry
R

N
S IR3
HN
Z

23. A compound according to claim 1 wherein the compound has the following formula
Cl

Cl



S3 HW z 23. A conpound according to claim1l
wherein the conpound has the followng formula CL i /

wokoosTiss8 N R HN--~ Z WO 2005/ 118578 PCT/EP2005/052369
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15

20

PCT/ EP2005/ 052369 -81 -CH2CH3u\o~ | a N * (9

-CH2CH3 0 /Yo,-- (S) ONN FR FSRB :~1 HNZ
-CH2CH2CH3 O O 0/ IN -CH2CH3G10 ~N * (S); mp. 111.5C
-CH2CH3 O0.iIN* (S); mp. 128.5C a N oxide, a
pharmaceutically acceptable addition salt, a
quaternary amne or_a 5 polynorphic formthereof. 24.
A conmpoupgh,eagor fi ng ﬁo claim ereiln the conpound
is (S]-3-T1-(3, 4} di f+ero- .

phenyl) - propyl ] - b- i soxazol -|5- yI - 2-t hi gx&¥2, 3- di hydr o- 1
H i m gdazol e-4-caf boxylic 4dcid nethyl [ester, a
N- oxi gle, _ rnmpceut® cal 'y agcept abl g, addition s$alt,
a 10 quatcg{rz%y AN (e g a poIVNﬁl)_ﬁlﬁﬁiq (? rmther¢of.

F.
R
F 3
S\‘/N R
a1
Z
o Y .
-CHzCHzCH3 > /| o/ | O IN
0
-CH,CH; P < Oy *(S); m.p.
|
0 L 111.5°C
0
-CH,CH; Py A~ S *(S); m.p.
I
w0 o 128.5°C
a N-oxide, a pharmaceutically acceptable addition salt, a quaternary amine or a
polymorphic form thereof.

24. A compound according to claim 1 wherein the compound is (S)-3-[1-(3,4-difluoro-
phenyl)-propyl]-5-isoxazol-5-yl-2-thioxo-2,3-dihydro-1H-imidazole-4-carboxylic
acid methyl] ester, a N-oxide, a pharmaceutically acceptable addition salt, a
quaternary amine or a polymorphic form thereof.

25. A compound according to claim 24 wherein the compound is (S)-3-[1-(3,4-
difluoro-phenyl)-propyl]-5-isoxazol-5-yl-2-thioxo-2,3-dihydro-1H-imidazole-4-
carboxylic acid methyl ester or a N-oxide thereof.

26. A compound according to claim 24 wherein the compound is (S)-3-[1-(3,4-
difluoro-phenyl)-propyl]-5-isoxazol-5-yl-2-thioxo-2,3-dihydro-1 H-imidazole-4-
carboxylic acid methy! ester or a pharmaceutically acceptable addition salt thereof.

27. A compound according to claim 24 wherein the compound is (S)-3-[1-(3,4-
difluoro-phenyl)-propyl]-5-isoxazol-5-yl-2-thioxo-2,3-dihydro-1H-imidazole-4-
carboxylic acid methyl ester or a quaternary amine thereof.



25. A conpound according to claim 24 wherein the
conpound is (S)-3-[1-(3,4- difluoro-phenyl)-propyl]

WO 2005885220 | - 5-yl - 2-t hi oxo-2, 3 -di hydro-1 PCT/EP2005/052369
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H i m dazol e-4- carboxylic acid nethyl ester or a
N- oxi de thereof. 15 26. A conpound according to claim
24 wherein the conpound is (§h-3-[1-(3,4-
di fl uor o- phenyl) - propyl ] -5-i soxazol - 5-yl - 2-t hi oxo-2, 3
-di hydro-1 H i m dazol e-4- carboxylic acid nethyl ester
or a pharmaceutically acceptable addition salt
fm %fﬁféﬁmf)ﬁxgld%&or@ing mgms @g&??_@iegﬂ;ﬂp@mfd RO -(3,4-

er ei.n C ou .S -3-L1; - .
i 1 GBPero el OB oy bie Sy irerifpidagols:t-
di hycarlmoxyli¢thadidindthybéster4- car boxylic acid nethyl ester
or a quaternary am ne thereof. WO 2005/118578
PGJ/ EP2005/ 052369, -82 28 canpound accor di t
1% oA b C AR PE Segpmpopd b el 8.
di f | difingrogghemy)-propylbpyisokazel-Ssyd:2ethoke-2;dydihRiroHexmd2018-4-
di Dy Ci@sdylit bR 2l Sk wik ARANY g o SRLNYI ester.
5 29. A Conpound according to claim?24 wherein the
compound is (S)-3-[1-(3,4-
di30l Acomppindrag climedop phy erfe-of Sheqarecedingslajhs for ke aaon&licine.
-di hydro-1 Himdazo | e-4- carboxylic acid nethyl
ester with a nmelting point of 128.5C. 10 30. A . )
c oD aompoid ok the ettt RiFamshiUBERe yting o figting
for dismsasnaliavethmupieactivation dfiske GER2 receptpowheteih said covepound
MaNUk3Chihsurfdl of fortRfl @aMent for preventing or treating
di seases nedi ated t hroug tiyation of the CCR2
receptor wherein said c “is a compound of
formula (1) j (R2)o R4 NeR3 /15 Z a Noxide, a
pharmaceutical Iy acceptabl epagddition salt, a
guaternary am ne, a poly hkC fo®m or a
stereochenical ly i somsr$fg‘b{) m t hereof, wherein R1
represents hydrogen, Cd-68&8Kxl, C3_icycloal kyl, C1
j al kyl oxyCl- 6al kyl, di (Cl_GaFkyI )am>-noC _6al kyl, aryl
or heNesxidel y pharfeeaficilily B2ceptatile padicientdlty a geperass ninine, a
hal o P . G- @, .
pol yhaThelc S or d o hhRil 1SR tetlof wheren
am nBCEPKSNS l,lydgﬁﬁ%&l45%1{53{1‘0533-19}’01@!4”6!(*;1(3Mkﬂ(iﬂx)’ﬁmaﬂ‘d!a
ni tr o, dCylalli)amintOpxalkyl, aryl or heteroaryl;

cach R, independently represents halo, C,_¢alkyl, C,¢alkyloxy, C;_salkylthio,
polyhaloC; ¢alkyl, polyhaloC; galkyloxy, cyano, aminocarbonyl, amino, mono-
or di(C, salkyl)amino, nitro, aryl or aryloxy;

R represents hydrogen, cyano, Cysalkyl optionally substituted with hydroxy or
C1salkyloxy, C(=0)-O-Rs, C(=0)-NRgReb, C(=S)-NR¢aRep, S(=0)2-NRg.Rep Or
C(=0)-Rs;

R4 represents hydrogen or C;alkyl;

R;s represents hydrogen, C;salkyl, hydroxyC, salkyl, C, ¢alkenyl, C; ¢alkynyl,
polyhaloC,salkyl, C;_salkyloxyC;_ salkyl, aminoC;.¢alkyl, mono-or
di(C, 4alkyl)aminoC, galkyl, aminocarbonylC, ¢alkyl, mono-or
di(C, salkyl)aminocarbonylC; ¢alkyl or aryl;

R¢a and Ry, €ach independently represent hydrogen, Cisalkyl, amino, mono-or
di(C, salkyl)amino, aryINH-, aminoC, salkyl, mono-or di(C;4alkyl)amino



R3 represents hydrogen, cyano, Cl-6al kyl optionally
substituted with hydroxy or Cl-6al kyl oxy, C(am -0 Rs,

w@eeodh18sR6aRbb, C(=S)- NRbaRRj, S(=0)2- NR6aR6b PCT/ERI05/052369

10

15

C(=0 -R7; R4 represents hydrogen or Cl-6al kyl; R5
represents hydrogen, C1.6alkyl, hydroxyCl. 6al kyl,
C2- 6al kenyl, C2.6al kynyl, pogyhal oCl-6al kyl,

Cl4al kyl oxyd - 6al kyl , am noCt 6a| kyl, nono-or

di (Cl4al kyl ) am noClal kyl , am nocar bonyl Cl- 6al kyl

%no 0 @%ﬂéﬁyyﬂ Cﬁéﬂagcl?f?o)lﬂmhmcmlbmbcﬁym%d S@gallqﬂgody;

a an 18858 ok efiikiyor epresent hydrogen,

O Ot S e ol a8

2005/ 1 p3GaRdiREiER2ODENISRAEDlidingB p{ﬁmﬁaylkmberamnyl

Cl- 6al Kﬂqrglﬁﬁﬁﬂnﬁﬁ(ﬁﬁalﬂﬁrlm%m%mzﬁ&i' bQH%ﬂzﬂ C.¢alkyl;

Cl 6 car or [0)4 é‘é\"hk 1[6 kt%
gﬁﬂ%ﬁé 13 bydzogep ’e‘f‘m hygrory Gy ﬁ@kl‘h é

t hey alrpelyhalbéctaﬁdjl,fczmmcylowﬂlaﬂkﬂ; aryinoCj mmminbdxr nyl,

razo |
ot phol Gt ‘%"‘&h’ﬁ’mﬂhﬂﬂﬂ&c‘}?’?’%‘?‘ee y Rk, mpno-or
subst | thFZchlW H‘“@fafbﬁﬂ‘ﬂglﬁa kyRary @bP"é%’éﬁVg hydr ogen,

Cl _Batgeysents hygelivingkystéakilydted Eambal kenyl
C2_6al kynyl, pol yhal oCl 6al kgg H

C1_Gabky| Lkyl X ’éﬁﬂnod Shpky! W?QPO or

di (Qg-0al kylY) afi nod . %,g_, ﬂocarb&y 1-6 lyiyl
monoxer  di (CI. 4al kyl nocarb nyl C1 al kyI ar or
het er oar yl Z represents a lic ring syst

sel eftkd fro&ng)s RBDN ffRe BN i FR N 3 ?“)
(a-1) (a-2) (a-3) (a-4) (a-5) (a-6) R8 N/R8\O%R9
.0, c\~S N~ NLRB Np \URS/L+1 L+ 1 RB N-N R8 RO R9
(a-7) (a-8) (a-9)_.(a-10) (a- 11) (a 12) R8R8/R8|JtS NI

8 N B8, R (\\0~J3<IR’N-O\\ Rs
Q&/ \\ 4 N ‘—lw \( = \-I-N

N—o R Ry \_|_/

Rg
@7) (@8) @9) (a-10) (@-11) (a-12)
(a-l3) (a-14) (a-15) (@16) (a-17)

\I/N\\,-Rs
R A

(a-18)
each Rq independently represents hydrogen, halo, Ci.salkyl, C;salkyloxy,
polyhaloCi salkyl, polyhaloC, salkyloxy, cyano, aminocarbonyl, mono-or
di(C,4alkyl)aminocarbonyl, amino, mono-or di(C, 4alkyl)amino,
hydroxyC, salkylamino, aryl, aryloxy, piperidinyl, piperidinylamino,
morpholinyl, piperazinyl or nitro;
each Ry independently represents hydrogen, halo or C;.¢alkyl;



RO NRO RO N (a-13) (a-14) (a-15) (a-16) (a-17) _Yi
N RBR9 "N (a-18) each R8 independently

wo esassmt s hydr ogen, hal o, CL. 6al kyl, Cl-6al kp¢ DEY2005/052369
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pol yhal od . 6al kyl , pol yhal oCl1- 6al kyl oxy, cyano,

am nocar bonyl, nono-or di (Cl4al kyl ) am nocar bonyl ,
am no, nono-or di (Cl4al kyl) amgsno, 15

hydroxyd _6al kyl am no, aryl, aryloxy, piperidinyl,

pi peri di nyl ani no, norphol i nyI pi perazinyl or nitro;
eachn 9, Q,rfdépweﬁdently represents hydrogen, halo or

CL. SbletrescR pHORR oL HRATFouBGTER AR BhE'903 Bfrce, 1Bdor vk o
subst i f‘ﬁlsﬂﬁi‘e ¥‘H: d?‘f%p Ey T%”@E%%ﬁj’ﬁg gf ]-{(X)ecl salkyloxy,

subst i puleeCﬂsaﬁdyL pnlorthie@pkaﬂwloyy,wm amghotarbonyfhaheno-or

a . 6al gy, ,a8d)akfokarbonsy, MMQIOQQ(CﬁJaW)mno phenyloxy or
pol yhal oCi 6al’kyl oxy, cyano, am nocarbonyl’,” nono- 5

di (C1. B81%y! ) am nocar bonyl, ani no, nono-or di (G

al kyhetanarploreprodeatsyilimanyl, tllienyh 'pynrodyl hedzelyd dlnigdolyl, imidazolyl,
repr 95?9{901?1“ is@i% 1‘&42%&)6! 1, &X&Fﬂh 'maﬂaiﬁzma)diazolyl pyridyl,

t hi azo azo xazo
i sot hi azra‘#aﬂ dg&yélvp iy fypld ﬁfogaf}/lgszcg}hypally being
pyri dy lsubstlmgadn vﬂ&zompk twsubstifuetitgach mpaﬂemlyl selectad l‘romfhalo
sai d h

%Pﬁ’y g&?’fa%t&%?gt pd kbo ent I se?%f:t ed’

O O Anbacabirst g A Gy bom dmivs oo
pol yhaldigCi safiaiamino qmnh;dwal oCi - 6al kyI oxy, cyano,
am nocar bonyl, nono-or di (Cl-4al kyI )am' nocar bonyl ,

am_.ng, no-or di (Cl4al kyl )am n ni t 5 32. Use

of 2a8€"o%cﬁ9 und 3€|°§ ’H%{j‘"uaﬁy ars/° cﬁlf’éméﬁ t%tggfq‘ré'ef“%"&faﬁg“e ofa
f or tohdicamsent fa pravesingfor &reatinpdiiseasce ntediated thypeghaattivatipn of the
treapirpe [disgases nedi ated through activation of the

CCR2 receptor. 33. Use according to claim31 or 32
wherein the disease is an inflammtory di sease. 20

343. BsqdraondngaethinaBl aodPpwisdrein the diseageris sn imflammatory disease.
pharmaceutical |y acceptable carrier, and as active

[ dient a therapeuticall effetlve amount of

2;%p (harmaceuticpl goppgstiop TiSihe a&?*araaama‘f ?e opgrier,
35. dudmsectbesnptdipnepharapegticelly offpabie hinonntad acbrapcmnd as n
cl ai gRtka GAAmESF LR 1 @ 2hhat a pharmaceutical ly
acceptable carrier 1s intimtely mxed with a
t herapeutically

35. A process of preparing a composition as claimed in claim 34 characterized in that a

pharmaceutically acceptable carrier is intimately mixed with a therapeutically
effective amount of a compound as claimed in any one of claims 1 to 29.

36. A process of preparing a compound as defined in claim 1 characterized by
a) by reacting an intermediate of formula (II-a) or (II-b) with KSCN in the presence
of a suitable acid and a suitable solvent,



effective anount of a conpound as clained in any one
of clains 1 to 29. 36. A process of preparing a

w@oossawsds as defined in claiml1 characterized bgr/882085/052369

10

by reacting an internediate of forrmula (1T-a) or
(I'l-b) with KSCN in the presence of a suitable acid
and a suitable solvent, WO 20QQ5/118578

PCT/ EP2005/ 052369 -85- % (R/Ia / R4 R N + KSCTT H

(RAA OZR (n-a) NS=il , z (RA ~ (1l-a) / + KSCN
Rl O-N-__ ~Z¢ 02®kb) with R, R2, R4, Z and n as
defined in 1; b) reactlng an |ntermsd| ate of
formula (111) W an internmediate of formula (1V)
wherein WL repg/eseht s ,a gdnt abl e | eavi ng oup, in the
presence of KSCN, a suitable aci d, ui Pe

sol vent, and a i tabl e base, ( (RA R 4rP) RI N
N~ , + Z +0 CNS=X, RB3 J HN 3 1Q-il

(N) (1-b) wiale) Rl, R2, R4, Z and n as defingd i'n claim
| and with R3> representing R3 other tlsaﬂ/ drogen
c) reacting an internediate of formula (M

sui t abl e base (fzhe presence of a sui tabl%
sol vent Q (-a)
+

Ry
O Nz
()
)

with R, Ry, Ry, Z and n as defined in claim 1;
b) reacting an intermediate of formula (IIT) with an intermediate of formula (TV)
wherein W, represents a suitable leaving group, in the presence of KSCN, a suitable
acid, a suitable solvent, and a suitable base,
TR,
TV (Ry), \ /4 R,
\_/ &, o

R NS Ry
'+ w z + KSCN —— 8§ / 3
h 1

HN z

av) (I-b)
(m
with Ry, Ry, R4, Z and n as defined in claim 1 and with Rj- representing R; other
than hydrogen;

¢) reacting an intermediate of formula (V) with a suitable base in the presence of a
suitable solvent



WD 2005/ 118578 PCT/ EP2005/ 052369 -86 o (R2)o (RRA R4
RM Rt f SSNW-R3 SSNR NHHNZ OZ (l-b) Mwth
wRrgosR2857R4, Z and n as defined in claiml| andrer/Ep2008052369

representing R3 other than hydrogen; d) reacting an
internediate of formula (VI) with phosphoric

trichloride or 5 Burgess' reag&nt optionally in the
presence of a suitable solven (R2)n ii (RAo/ R4
C13P( =0 or Burgess'reagent RRNR R S~ 3 N S=~

I&Fé) Rs NHS N leDH(I-c) (M) with
R4, Rs and n as Aegfjined in claiml1; e)
rea i an internedi ate of mula (M1), wherein W2
repres Rs a suitable 10 Ieavihg group, with an

appr opkj aR£ alTonot df f MO R5. wherein R5.

ts Chal ky] or hyd Ct.6alkyl in the presence
of a suitable solvent (R2)n (RZ)o Ra R4 R R NW
--- NOR5, S~/ Ogyy O

with Ry, Ry, Ry, Z and n as defined in claim 1 and with Rs- representing R other
than hydrogen;
d) reacting an intermediate of formula (VI) with phosphoric trichloride or

5 Burgess’reagent optionally in the presence of a suitable solvent

\/ (RZ)n

\
\/ (Rz)n / R4

\ 7 R, Cl3P(=0) or Burgess'reagent

R, > S I(
N . HN
R
S 3 R, R,
I( )N T
HN NH,
N O
S H

-0
VD
with R;, Ry, R3, Ry, Rg and n as defined in claim 1;
e) reacting an intermediate of formula (VII), wherein W, represents a suitable
10 leaving group, with an appropriate alcohol of formula HO-Rs: wherein Ry
represents Cy_salkyl or hydroxyC, salkyl in the presence of a suitable solvent

Ry, ( LRy,
\ / Ry Z Ry
R R
N W, + HORs — N ' 0—R,
= g
Z Z
v 5

with Ry, Rz, Ry, Z and n as defined in claim 1;



zz (Mll) (1-d) wth R, R, R4, Z and n as defined
in claim2; WO 2005/118578 PCT/ EP2005/ 052369 -87 f)

WO emstiigsgs an i nternedi ate of fornmula (VI1), whetBEPRR052369
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25

represents a suitable |eaving group, with an
internmediate of formula (VII1) in the presence of a
suitable solvent (RD. (RA Ra p~NR 2+
HNR6aR6b N R NR6aR6b -11 S/ OS | O Z 5 (VR (M)
(lI-e) wwth Rl, R2, R4, R6a, R6b, Z and n as defined in
cl ai fhréactigg ar mecmedige ahformule (WH) i veteeeiloW- frepresahta a gitable

Wi t Njedyigig! gﬁﬁp'vﬁtﬂﬁﬁHi&hﬂ&bﬁQ@f‘ﬂmﬁ&]aM%nPfh@%?ég&ﬁ:e%?a?.utable
sui tahl e sol vent A

oH WM~ z 10 (W) (1-f) with R, R2, R4, Z and n
as defined in claim1l; or, if desi red, convert i ng

conpounds @ ék%r,gl a (1) into each ot /f ®))] ow ng
art- known tr rmations, and furth r/ deS|red

convert i ng mpounds of formul a Rnto a

t herapeutical | ¥Rctive non-toxic acid ad R:on salt by
treatnent 15 Myt ati d INgpReont _'5' B y
active noﬁ%xyc ase addition salt rrent Wi th
a base, or HY sely, converting the 72 dd|t| on
salt forminto the free base bytreatrrent Wi th

al kali, or verting th&@MBase additiond®alt into the

free acid é‘treatrrent with acid, and, if desired,
pr ep¥ith Ry Rot By, Boc Ren?.cadl pys defined in dainf br ns, quat ernary
ani Ngpresvtindla® ¥itdHediate V¥ fdrtQlaqWAT) wifd a suitable reducing agent in the

presence of a suitable solvent

TRy n
QLR“ %
Ny R, W, + N R,
g e
z Z
(VD) (I-H
with R;, R», Ry, Z and n as defined in claim 1;
or, if desired, converting compounds of formula (I) into each other following art-
known transformations, and further, if desired, converting the compounds of
formula (I), into a therapeutically active non-toxic acid addition salt by treatment
with an acid, or into a therapeutically active non-toxic base addition salt by
treatment with a base, or conversely, converting the acid addition salt form into the
free base by treatment with alkali, or converting the base addition salt into the free

acid by treatment with acid; and, if desired, preparing stereochemically isomeric
forms, quaternary amines or N-oxide forms thereof.

37. A process of preparing a compound as defined in claim 22 characterized by
performing the reactions according to claim 36 starting from an intermediate
wherein the carbon atom carrying the R; and Ry substituent has the (S)
configuration.



37. A process of preparing a conpound as defined in
claim 22 characterized by performng the reactions

waewengsng to claim36 starting from an inter nedi/aP®05/052369

10

wherein the carbon atomcarrying the Rl and R4
substituent has the (S) configuration. 25 WO

2005/ 118578 PCT/ EP2005/ 05236%g¢_-88- 3 8. A conpound of
formula (I X-b-1-1) 2b R2a Al H2N (S) a N-oxide, a
pharmaceutically acceptable addition salt or a

quidt Arcompyurgrof figmula(@Xdof-1) 5 wherein Al k represents
nmet hyl, ethyl or Bespropyl, and each R2a and R2b

i ndependent | % Fepragents chl oro, fluoro or
trifluoromet hyt j ded that when R2a and R2b are
both chloro, thenm&k is other than ethyl. 39. A
conpound accordi ng te—alkai m 38 wherein the conpound is
FFHN() HCH3 HAM ® 10 (I X-b-1-1 a)

(TX-b-1-1)

a N-oxide, a pharmaceutically acceptable addition salt or a quate'rnary amine
thereof,

wherein Alk represents methyl, ethyl or n-propyl, and each R, and Ry,
independently represents chloro, fluoro or trifluoromethyl provided that when Ry,
and Ry, are both chloro, then Alk is other than ethyl.

39. A compound according to claim 38 wherein the compound is
F

CH,CH
N S) 2

(IX-b-1-1-a)



