WO 02/ 28837 PCT/ EP01/11135 01 APR 2005 -1 METABOTROPI C GLUTAMATE RECEPTOR

" ANTAGONI Ry, Hg,pr esent invention is concerned W th qui RehifgNds

qui nol i none derivatives showing 5 metabotropic glutamate receptor 071 APR U
antagonistic activity and their preparation; it further relates to
conposi tions conprising them as well a _thei r use as a nedicine. The
neurotransmtter glutamate is considered to be the major excitatory

hi's* 10 meur of r ans e SR CRR G 2D FRbE £ REPERAPR KBTS e ey, i e

are a subfamly of the G protein-coupled receptors and which conprise 8
di stinct subtypes of m3d uRs, . nanely md uRl through nmd uR8, activates a
variety of intracellular second nessenger systens. The nd uRs can be

di vi ded i ntThedregentipzerttias édcacemed with @oingdliseandengsolinboerdéroasiyestshewsez ond

messenge, i.cal

Char actor i ateudSadle piathe e ol BRI AL ok BRHARIRIERRLED, o
couple to p‘ﬁb@pm)mtpmmdns aondptising theme ad well asgtheil gselas Etmeﬁilnmpacel | ul ar
calciumion nobilization. Goup Il nduRs (md uR2 and 3) and group |11

m3d uRs (M3 uR4, 6, 7 and 8) couple to adenyl cyclase and their activation
causes a r ethedieniransmigecgn@mateis sersidercdinbp therraaigs exaifgry danpeni ng of t he

neuronal  acieibdsmiftbAiaitReRhmMditn ebhtfal AiHbods sy&ﬂRmm@, &ttﬁlshas been

shown to translate in the resyna seintoa T as
neur ot r fhs rﬂet‘foéflanﬁlluﬁ?ratﬁé’c‘eéabé’mp’cc Efé@ﬁ@é%‘épﬁoﬁgeﬁ %é}ré‘ﬁ‘éﬁhgﬁflé?téfaﬂulﬂ eur onal
eXClht a';]l on Ofltl& (B@Sdtéfyi%ﬂplb@ ré&pdﬂ;@d mﬂmlclﬁtdmsa 8\tH$’tinet subques of mGluRs,
at hophysi o ess se._state ntra
CRervote” oy Jearhape i BEaRR HGNRe WEAREe LBLLE Bl Senol miSTnER
excitation sastemheTbeem@des cmerbmhmd@ﬂns)ﬁg@npsriwtcbns am{@Bocaspd dequeBicaR
ant agoni st §,,6R) gdgg mgs&lgﬁv\ggg%&}l%p%%ﬁé | I‘dﬂfﬁ'&r {d;@an&&,gat ment of central

ner vous syt em eases SCl O0Sses anta oni sts of Group | mdu
recept ob’s” febarmacalegicalchaegiesises. Group HmsduRse yhighrcompriseye AR pfiwer 1 anong

others - omnasmunmeltb @ﬁo@hbmy@md@&u\/@wa‘&ld&a&% t@hﬂfdc@ﬁiﬂ& cﬁlc‘ﬁ)tﬁhb&
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messenger cAMP and as such a dampening of the neuronal activity. Treatment with

=

n

20 Group I mGluR antagonists has been shown to translate in the presynapse into a
reduced release of neurotransmitter glutamate and to decrease the glutamate-mediated
neuronal excitation via postsynaptic mechanisms. Since a variety of
pathophysiological proceslses and disease states affecting the central nervous system are

. thought to be due to excessive glutamate induced excitation of the central nervous

) 25  system neurons, Group I mGIuR antagonists could be therapeutically beneficial in the

treatment of central nervous sytem diseases.

WO 99/26927 discloses antagonists of Group I mGlu receptors for treating neurological
diseases and disorders, based — among others — on a quinoline structure.

30
WO 99/03822 discloses bicyclic metabotropic glutamate receptor ligands, none of them

based on a quinoline or quinolinone structure.
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(I-A) or "~N~"Y RS (1-B) i 4PR 2005 an N-oxide form a pharmaceutically
accept a Ltion salt, a quaternary amne and a ster ) ly

i soneri Bbﬁg%?ng?tereof, wherein 5 X represents 0; C(R6)2 gmeflﬁﬁgéﬁgg? NG 7 APR 2005
hydrogen, aryl or Cl-6al kyl optionally substituted with am no or nono- or -
di (G _6al kyl)am no; S or NNR7 with R7 being amno or hydroxy, Rl represents
Cl- 6al kyl; aryl; thienyl; quinolinyl; cycloC3.12alkyl or

(cycl 0C3-12al kyl ) CL_bal kyl, wherein the cycl ocg- 12al kyl noiety optionally
may 10 cont erPfeée’éFdUb?‘é‘oﬂé’ﬁﬁce&ﬂ%ic%@*@ﬂ%o%fﬁémﬁ rbon atomin the

cycl oC3. 12al kyl noi gty ¥ be replaced by an oxygen gkom or an NR8- noi ety
with R8 bei ng hydroden, enzyl or G . 4al kyl oxyﬁ%r bonyl ; wherein one or
nore hydrogen at®& n a |CL. ﬁal | cyl - noi ety g¥—cn a cycl oG3_12al kyl - noi ety
optionally may be r G -al kyl, hydr oxyCxedaN R™hal oC1- 6al kyl ,

am noQ oal kyl, hydrpxy, | G _Bal kyl oxy, 15 aryl Cl yl oxy, hal o,

G . 6al kyl oxycar bony gt no{I-Aono- “or  di (P pe kYR ani a®)

Cl. 6al kyl oxycar bonyl am no, hal o, piperazinyl, pyridinyl, —norpholinyl,
thienyl or a bivalent radical of formula -0-, -0-CH2-® or O0-CH2-CH2-0-; or

a radical of for, a (a- 20 25 a-1 wherein Z1 is a single coval ent bond,
0, NH or C@3:N-0%t e%(g'maag}l%x@qx@eg%@y@ﬁqep@gﬁ:oqddﬁgoq\ﬁqltoﬁ\ q‘éﬁﬁg‘?‘mﬁ"‘q}’é‘e&ﬁ iant eger
of 0, 1, 2sw@tecdhemicallyzoinetio fems thebsodragedinatomin the phenyl ring -

i ndependentyy rmay optionally. . besreplaced by hal o~ hydr.oxy. 6al kyl ,

Cl_6al k3| oxt)&y 6?9‘%%8?@}?9&_%‘?’/‘12@&; Bng i@ﬂ%F%@iﬁ&Cb*éM?gkOé’X‘b'ﬂ%& her with the
carbon at om t eubskibuéd Xithathiid oamenat sraledalkylpaniioons ar NaRl MfﬁhR)szﬁﬁm mul a
(b-1), (b-2) QpifdsAiardRYO 02/ 25837 PCTI EPO1/ 11135 Q 1 APR 2005 b-1 b-2 b-3

R' represents Cjgalkyl; aryl; thienyl; quinolinyl; cycloCs.jzalkyl or
(cycloCs.12alkyl)Cgalkyl, wherein the cycloCs.jzalkyl moiety optionally may
10 contain a double bond and wherein one carbon atom in the cycloCs.jzalkyl moiety
may be replaced by an oxygen atom or an NR®-moiety with R3 being hydrogen,
benzyl or ClﬁalkyIOXycafbonyl ; Wherein one or more hydrogen atoms in a
Cisalkyl-moiety or in a cycloCs.jzalkyl-moiety optionally may be replaced by
C1salkyl, hydroxyC.ealkyl, haloCy galkyl, aminoC;.salkyl, hydroxy, Ci-salkyloxy,
15 arylC galkyloxy, halo, C,salkyloxycarbonyl, aryl, amino, mono-— or
di(C).salkyl)amino, Cy.alkyloxycarbonylamino, halo, piperazinyl, pyridinyl,
morpholinyl, thienyl or a bivalent radical of formula -O-, -0-CH,-O or —
0-CH;-CH,-O-; ‘
or a radical of formula (a-1) ' .
Zi )
cI;H— .
7--(CHY,

20 a-1

wherein Z, is a single covalent bond, O, NH or CHj;
Z5 is a single covalent bond, O, NH or CHp;
n is an integer of 0, 1, 2 or 3;
25 ‘ and wherein each hydrogen atom in the phenyl ring independently
may optionally be replaced by halo, hydroxy, C,salkyl,
C.salkyloxy or hydroxyC.calkyl;
or X and R! may be taken together with the carbon atom to which X and R} are attached
to form a radical of formula (b-1), (b-2) or (b-3);



R2 represents hydr ogen; hal o; cyano; Cl-6al kyl; Cl.6al ky!oxy; C1.6al kylthio;
5 Cl1_6al KV, (%) aerg C _6al kyl oxycar bonyl ; Ci, 6al kyl car t ﬁ -6al kyl ;

C2. 6al ken oxyCZ 6al kenyl ; C2-6al kynyl ; hydroxyC2. yny

fgri(C. 6a| kyI )SI | aneC2. 6al kynyl ; am no; nono- or di (Cl_6a| kyl ) ar ni fid; ARPROTIOh
or di(d _6al kyl oxyC, . 6al kyl )am' no; nono- or

di (A _6al kyl t hi oCl - 6al kyl )am no; aryl; Taryl Cl4al kyl ; aryl C2- 6al kynyl ;

Ct . 6al kyl oxyClal kyl ani noC, - 6al kyl ; to ami nocarbonyl optionally substituted
wi th Cl-6al kyl, Cl1.6al kyl oxyCl - 6al kyl, C _6al kyl oxycar bonyl Ct _6al kyl or
pyri di nyl Ct_6a| kyl; a heterocycle sefectged “from.thienyl, furanyt, pyrrolyl,

* thiazolyl, oxazolyl, im al yl, ol yl 56 oI yl, pyrazolyl,
pyridyl, pyrazinyl, pyri ” yI di nyl | peri fli nyl and pi perazinyl,
optionally N-substituted kyl oxyO~6alyl >~ nor phol i nyl ,

* thionorpholinyl, dioxanyl or di t hianyl ; a radical -NH C(=O R9 V\her ein RO

represents Ct- 6a| kyl optiopglly substl Btélt ed with gygloC3. 12al kyl ,
Cl. 6al kyl oxy, Cl. 6al kyl oxycarbonyl, ary aryl oxy, thienyl, pyridinyl,
nono- or di (C_6al kyl)am no, C 6al kyl t hi 0, benzylthio, pyridinylthi o or 20

pyri m di nyl Rhi @; regem@d aarl,dwlcyawozilqblﬁylea'ﬂ;ankﬁmyﬁ@l alkylthio;

aryl cycl oC3_12 mno nono-or - di,( C
di )(/ClyGaﬂ kyl ox@t‘&ﬁ% AAoRl: G apalgXweath "ylrrgfré?%cg%arg%ny?dxy@“?ky L
di (C . 6al kyl ox§catkeoyly hydaos yit calkemyd: Gf satkiya @2 h b keCrhlksnylno; nono- or 25

di | Cl4al ky,
fhﬁghgl c2 gal k%%}?’l‘saﬂ%l)m ?‘?ﬁ @ﬁﬁn?f qéll\hlﬁ)ogrmedzﬁ?h f‘&)(é%ﬂ{;@%ﬁﬁthn benzofuryl
s et rahydr of ur ydi usﬁ]di&]rwycr @B@H&fml&ﬂl mo@yﬂoﬁﬂlﬂyﬂ sallpyjthig n@lkyl)aanyo aryl;

“aryl CL. 6al kyl thie, ik 2{@ %MI épgamylﬁy@ebalgyl gyldiepam d - NH SO2- R10
wherein R10 re esents no- or 3 h IoCI-6ak |,
aryl CL. Bal kyl , W“@h@ﬂ%’é’ﬁ%‘y S‘@PE}"I“tedd'&‘lﬂhglﬁaH?' sy lox st yaalk by
di (C - 6al kyl )amﬁmk, 10RScaalschyRE, ckghoit egand ¥ represent hydrogen hal o;

hydr oxy; cyano; 1 6 Ik 00X 6al k:y
Cl. 6al kyl car bdHi erocé“’lee%leﬁﬁ?flg&? %ﬂ%@h%ﬁ 32‘3%‘3 égr%%&&/ 11135 APR
2005 C2. 6all kenyud&hgyhnm@zl}ﬂallsmylyl §2azebl, lpynidlyl, pinpeingk podgaiiy nyl ;

Lri (O oal kyD sk | i
o (a. 6£|L¢( 0xy<:rg2 %@@A&}{gﬁ FEgB 1 BEBhal R NSubdruiba k! ) am noi mono

di (Cl - 64l kyl t HriselkYoxyaaliy }nmRsP %W thiomerRbRBRY Ingioganyd aF fitrany ; |
pi peri di nyl Cl. atdgdal TNHIC(Ezomg aheleBR hprebents aken toget her to form-R2-R3-,
whi ch represents a bICV IE}H ce)‘rgalll():raslubs?ututed with cycloCs.zalkyl, Cléalkyloxy
Cmalkyloxycarbonyl, aryl, aryloxy, thienyl, pyridinyl, mono- or
di(Cy.¢alkyl)amino, Cy.salkylthio, benzylthio, pyridinylthio or
20 pyrimidinylthio; ' ~
) cycloCs.ppalkyl; cyclohexenyl; amino; arylcycloCs.jpalkylamino;
mono-or-di(C;¢alkyl)amino; mono- or
di(C; salkyloxycarbonylC;galkyl)amino; mono- or
di(Cmalkyloxycarbonyl)amino; mono-or di(C, ¢alkenyl)amino; mono- or
25 . di(arylC,.salkyl)amino; mono- or diarylamino; arylC, alkenyl; |
furanylC, ¢alkenyl; piperididinyl; piperazinyl; indolyl; furyl; benzofuryl;
tetrahydrofuryl; indenyl]; adamahtyl; pyridinyl; pyrazinyl; aryl;
arylCy salkylthio or a radical of formula (a-1) ;
a sulfonamid -NH-SO,-R" wherein R represents Cj.galkyl, mono- or poly
30 ' haloC;.¢alkyl, arylC,.¢alkyl, arylCyealkenyl, aryl, quinolinyl, isoxazolyl
' or di(Cy.¢alkyl)amino;
R* and R* each independently represent hydrogen; halo; hydroxy; cyano; C,salkyl;
Crealkyloxy; Cr.salkyloxyCi.ealkyl; Cy.galkylcarbonyl; Ciealkyloxycarbonyl,



formula -(CH2)3-, -(CH2)4-, -(CH7.)5-, -(CH2)6-, -CH=CH CH=CH, -Z4-CH=CH,
- CH=CH CH2- CH2- CH2-, - CH2-Z4-CH2-CH2-, - CH2-CH
Go- G BB e G G- G- 74 G- o - Cro- CHZ%EZL/%PW%[IED 24 Dings
to 0, S, SO or NRI 1 wherein R11 is hydrogen, Cl.6al kyl, benzyl or
Cl. 6a|ky|oxycarbony| and wherein each hivalent radical is optionally
substituted wth 6al kyL or R3 and R4 may be taken together to forma
bi val ent radical formula - CH2- ; 15 RS
represents hy&ﬂéﬂgﬁﬂy c@@%’@ﬁ&é%PWl Ca. qﬂﬁgﬁﬂ &y HWXYC%)Q@(W enyl ;
tC?t V?EYEV ot hi Qﬂcdps DMI&EC@@M{SM Ilagin}f'n:ﬁ)ﬂo&)@“@@ll@:?lkwbammo mono::I or

a oxycar a ti u3|tute th a
r adi caIy C(yO) lhﬁr@m‘# hﬁﬂa@m W“O%SEH‘?E Pfg@@h‘ﬁ%‘rﬁ@ﬁv Vylogen
cycl oC3- 12a| kyﬂ;o 1@1 Wop@ @gmﬁﬁtkyﬁmpwonal ly substitut ed W th
cyano, - QX al X c rbo sfura rro
benzyl t ﬁlpd b tﬁ’gﬁ“} Eifﬁ %’? B “‘Pl%ﬁ?fég%\mb ai(?P}/%‘dW??Of( and
R5 may be takémﬂtrbge((ﬁ(ﬁj)ﬁg(dfﬁhm-{m% —vag)t;- FEP=€3bAtE=GHy, adi cal of 25
formul a - CH=N- - Der - C- 2) ;~Qr 7 5 3 | represents
phenyl or napﬁ%@ﬁ‘?&'? bﬁ%&éﬂ’b‘?‘?@%‘gﬁﬁ;goé%%f&ﬁ%?adeﬁ’éubst ituents
sel ect ed from@Hb@Hﬂa&d@Hw Cl _6al kyl, C1. bal kyI oxy, phenyloxy, nitro,
am no, thio, I : :
pol yhal oQl sarfR kdgb&ﬁydz‘h%% d?{gﬁg AL bﬁ 3?% t‘6 ‘%”ﬁ%}lz,“bemg
am no al ky 2 06 L gctinoj-6 ‘ _

C96al kylO, Snﬁﬁ opNR' givherging Il@thﬂéQ 6 %Mobe@zy

di (Ct_6al ky! )@, yl a8Y IMErein SdehMlvalent r%%xm@&ﬁ@%@t@d ‘ )
- SC2- NR13R14, - a L -C(O NR13R14, -SOR17 -SQ2Ri 2;” wherein each ™y

Rt 2, R13 and FQ“ ndently represent d.salkyl; ‘cycloC3_5alkyl; phenyl;
phenyl substRE hlxﬁd?w wals e halled todtytibs exformG blﬁﬂbkyﬂadlc&5f(fbrzﬁtﬂh kyl oxy,

hal oCl . 6al kyl 0 thienyl, pyrrolyl, imdazolyl,
thi azol yl or, it %@ho% r%}éz?'}’hp@nélﬁ&/ 11135 07 HPR 2005 -5 and when
the R -1§( =X mr@bymllwdﬂqgnkedcwamﬂvh@lpqnmxh oxp-thieanl; tieteahydothi8nylosi t i on,
then said 7 a t ?@H@ }aﬂﬁ‘?&j%ﬁbﬁ 1%[ﬂﬁrel n
ei ther one or t‘%ﬁ(ﬁ %fgl%y% eprese ts nﬁ& E%l 6al yl*oxy or R15
and R16 takenOPt&j@uMéPbsﬁﬂiﬁed with a radical C(=O)NRR,, ift Wthh x and K, each

independently are hydrogen, cycloCs. nalkyl, Ca.salkynyl or Cy.salkyl optionally

substituted with cyano, Cyalkyloxy, Cysalkyloxycarbonyl, furanyl, pyrrolidinyl,
20 benzylthio, pyridinyl, pyrrolyl or thxenyl '
Y represents QorS; .
or Y and R’ may be taken togethér to form =Y-R’- which represents a radical of

formula o
-CH=N-N= ;. | | N
25 -N=N-N= (c-2); or )
‘N-CH=CH- (c-3):

. aryl represents phenyl or naphthyl optionally substituted with one or more substituents
selected from halo, hydroxy, C¢alkyl, Ciealkyloxy, phenyloxy, nitro, amiho, thio,
Ci.¢alkylthio, haloC,galkyl, polyhaloCy_galkyl, polyhaloCygalkyloxy,

30 hydroxyCisalkyl, C;alkyloxyCsalkyl, aminoC.salkyl, mono-or
di(C.salkyl)amino; mono-or di(Ci-¢alkyl)aminoC,.salkyl, cyano, -CO-R”,
-CO-OR", -NRS0O,R"?, -50,-NRP*R™ -NRPC(O)RY, -C(O)NRPR, -SOR"?,
-SO;R'% wherein each R'2, R'® and R independently represent Calkyl;
cycloCs alkyl; phenyl; phenyl substituted with halo, hydroxy, Cy.¢alkyl,

35 Cisalkyloxy, haloCgalkyl, polyhaloC, ¢alkyl, furanyl, thienyl, pyrrolyl,
imidazolyl, thiazolyl or oxazolyl;



"forma bivalent radical of fornula -CH-CH CH=CH. 5 As used in the foregoing

‘definitiqpgoand;ereinafter Cl_6al kyl as a group or parteQfpsh 959UP
enconpasses the straight and branched chain saturated hydrocarbon ragi,:c,al )

/having from| to 6 carbon atons such as, for exanple, methyl, ethyl,Vpridfyll
butyl, pentyl or hexyl; C2-5al kenyl as @ group or part of a group
enconpasses the straight and to branched chai n hydrocarbon radi cal s havi ng

d havi.ng a . double band ef hen

from2 to 6 carbon a uc yl,

propenyl , b@f‘gﬁ‘?‘f“} th,séﬁr Ty maigty dhlpked g0 mmwsﬂfl%gspﬁn ﬁﬁﬂ%@ﬁ%;

ﬁ266al ky Byi tﬁéldsﬁicg'{j Qid[3 pt_rsim][mayotsezﬁlbguitewa viefR'hasd R’EGFVﬂieadﬂh eidtierohebe h_edI chai n
* hydrocarbon radi S hayin ro 0, 6, carhon at Qms aving.,a triple

bond such ag’ogé%f ni’)rf‘;,]ﬁlprr W?ﬁs,r&‘tﬁﬁlﬁ(%&"? ?ﬁyﬁ{ﬁ a‘l“fgﬁyﬁafe,nt e RAYbut yny |

and t he | i kdpmildbiyehtradicalf ytmign cCOPEHIE=0Hnocychc al kyl ring structures
" such as c¢yclopropyl, cyclobutyl, cyclopentyl, and cycl ohexyl;

cycl 0C3_,52al kyl enconpasses nono-, "bi- or tricyclic alkyl ring structures

and i s generAsoisedinfthe fosegong defimitidne gnd pgreinaitgrdl ogalkyllas a gegupl asperivy R,

| oh |, cl oh | I | I | . h
a0 1. pendrtie e Pt 4 Gl e bt SRR b BB on el F or egol ng
and her ei natheéng frouol Iytloaﬂb@ﬂ?o;mcblmBucasasafogcm}plmmqﬂ’&fl,tetbﬂ, propylousyl, s ﬂefi ned
0., O OB 8 o e b 1

nore, fl uoro at or t uoronet Ryl . I n case

nore thdf ofEnpladsiain hydwearban sadieals bavinedrars 24¢ 6 pgbon aipmsABd RAYIRZA t he
definition ebuR@byiBueds &R propd§Y, biRMyIPSertdi§, héRenSREmethyfchgr ent . Wien

(3ny variable, e.q. yl, occurs noré than one t in"any constituent, each

';?efi nition Pad &*ﬁgléﬁméwlﬂ@e B\RRRHP APPSR ST ‘l?gg%f‘lia%ﬁhgorabr??cﬁ’ﬁéﬁb?‘ﬂct ure,
it (rjrea_ns thapdrb&ﬁb@orraq_ie_slp(haﬁihggrofnsﬂhﬁﬁ tdrb@nitomByindieavingk eipld lﬂ))r(ljﬂmyclﬂﬁ@m of
said ring structure. i,s.means far, inst e t the R.-G(=X) noiety may
e |1 nkeq ¢ SOVRE BEPRULIROTSE R AT AaredBlomlasBnaie S <Y £,
al so podfti 6¥FlaCoallggbanicompassas mgnogyshic alkyrifgetiur wrogsuch SAYEWPEPYEL he
conpounds  otydiebui! clopedtyl, and c{dlolBkyRER16M0SAkyMhes BhsdsoreO WM & | on i s
phar maceutical |y acceptable. However, salts of acids_and bases which are
non- phar mac BifFiatlkyl rgsEpetams @nduy eearaotorfpRerample cyclprepyhiryriebutyh t he WO
02/ 28837 PCIydldpeiyl,25c10hcdERy20AELYS cpl®RA) aldrsdinaiy] PdkinhitgRt i on of a
pharmaceutically acceptabl e conpound. All salts, whether pharnmaceutically
acceptable or not are included within the anbit of the present invention. 5
The pharoac€k icoalbhlp ingoept abfleomddiloiopbroswml and iadp. Mendsed medie ieegdingbove are

][rgfpé \tM?i Cﬁ%&eﬁﬁaﬂepﬁ)oﬁ THRIRD ML CAl StodFdd pat &%'Er&&f‘iis Qefiflahs 3oL bpn sal t
polyhalosubstituted Cyalkyl, in particular methyl with one or more fluoro atoms, for
example, difluoromethy] or trifluoromethyl. In case more than one halogen atoms are

) attached to an alkyl group within the definition of polyhaloC;alkyl, they may be the

25  same or different.

‘When any variable, e.g. aryl, occurs more than one time in any constituent, each
definition is independent. .

30 ~When any bond is drawn into a ring structure, it means that the corresponding
substituent may be linked to any atom of said ring structure. This means for instance
that the R'-C(=X) moiety may be linked to the quinoline or quinolinone moiety in

position 5, 6, 7, 8 but also position 3 or position 4.

35  For therapeutic use, salts of the compounds of formula (I-A) and (I-B) are those
wherein the counterion is pharmaceutically acceptable. However, salts of acids and
bases which are non-pharmaceutically acceptable may also find use, for example, in the



compounds of fornula (I-A) and (1-B) are able to form The latter can
conveni e obtained by treating the base formwth opriate

aci ds asu{dnorgﬁﬁn c acids, for exanple, hydrohalic aci dspéij&g()ﬁmébr ochloric,
hydrobrom ¢ and the like; sulfuric acid; 10 nitric acid; phosphoricy g@ @E!Sd';
the Iike; or organic acids, for exanple, acetic, propanoi C, hydrOX\r}a i

2- hydr oxypropanoi ¢, 2-oxopropanoi c, oxaTq c, malonic, succinic, nmaleic,
fumaric, malic, tartaric, 2- hydroxy 1, 2, propanetrl car boxylic,

met hanesul fRsepasatiostarpueifioationriif @ pheanscenéealll aseapsblecomaanpd i salsssul f oni c,
cycl ohexanevaﬂetﬁ&fsﬂﬁm%em&n? &g&%ﬁa Srnof aRThélAded vl eVRENZSH the ke hhe i ke
acids. 15 Conversely the salt formcan be converted by treatnent wth al kal i
into the friB®nY88e form The conmpounds of formula (1-A) and (I-B)
containing acidic protons may be converted into their therapeutically
active non toxi-c metal or amne addjtion salt forns by 20 treatnent with
appr opr iPat & t§rRyaAmcerticlly desapiawcadsiiionssaltaghmepangd QCIBH@BOWF TRGHNFEO
conprise, f@mpg¥athRltRerapdutical 'vé'ﬂbﬁ-ﬁbéi@am& hadiabk st foAndwBRRtthe al kal i ne

netal salts it siu nesi um cal msalts
and the Ii kcempgaﬁssof&mrwla &réhﬁw@&&)ﬁ%ﬁﬁ orRgy &hﬁ@gr %ﬂéb@ﬁaawmiﬁg
tertiary aldbm:addby teemingtwme t.‘orﬁmnlesucm@ ropgiate #eids yé iamgmxc z&iidilst@m ne,

P S R ot G e

di - n- buby| aitrio@cidpyhasphorti amad ad the dikel; m@rgzmur s, fcmezcample; avetm,yl am ne,

triethyl d.
 soqui mot | Rereppls REABYERGS: W@ﬁ%@‘%{eﬁ‘éaﬁ%&g oMbl 2nd |
2- am no- 2- (HSARIGXpASIchumari, @ahwtm&hd roxpiylol dpsapanarisabexylicand salts ¢

Wi th am no aghdesadmit, @handifofi A5BzEneslforfé, gle'ﬂbtﬂ?lbeﬁz)éﬁés‘&ﬁfoﬁlﬂ&d the like.
Conversel y the salt formcan be converted by trea acid into the

free acid rcy¢iRhexrResuiamis, Zddro yRezale 4 AMiBO-2anEFxyBanzZeicaanAylg Hkeacidnd

sol ventisaddidnivesell GidEaltvibint bart BecormvenRDbyGsat@entattkai inko A faietbasd - B) are
m_Exanpl es of such forns are 35 e.g. hydrates, alcohol ates and

able to for
the Iike. \?@1})2/ 28837 PCT/EP01/11135 -7 0 ; OR 2005 The term "quaternary
am ne" as used herei nbefore defines the quaternary ammoni um salts which the

conpounds g £6ih Pb{hﬁls ok fcﬁ‘lnu%{‘g fA()' an@?% ?g@z‘f%ﬁé aeléeﬁrggo*ax fa§Hldddert Rt WEEN @

basic nitrogen o 47 an appropri ate

quat er ni zi Hﬁoﬁtﬁfﬁf’era@%ﬁ%“m@ﬁloé%%ﬁw & agFeiagaisien yals faspsibyut ed
al kyl hapi d&eatﬁ:\eﬁf withabpxd rife ofganlAdnidih hmelaasee @pr@@{akwbas@dmdeoxﬁ{s

benzyl i odi de. reac S Wth o 0 .be used,
coor) ns sl oot Firssrante Remethoranaets tet haleih Bl meil g g
al kyl p-t okgethe dishifion) addism, gotepsane mrapnysiam cedcihmsalts pashe like Isylts witar ged

ni tTogen. PharmaGent L 6alk v ACGEBE A S PRHILE L AR bRELUASHE MM sulli O,

as methylamine, ethylamine, propylamine, isopropylamine, the four butylamine

i’

25  isomers, dimethylamine, diethylamine, diethanolamine, dipropylamine,
diisopropylamine, di-n-butylamine, pyrrolidine, piperidine, morpholine,
trimethylamine, triethylamine, tripropylamine, quinuclidine, pyridine, quinoline and
isoquinoline, the benzathine, N-methyl-D-glucamine, 2-amino-2-(thydroxymethyl)-1,3-
propanediol, hydrabamine salts, and salts with amino acids such as, for example,

30  arginine, lysine and the like. Conversely the salt form can be converted by treatment
with acid into the free acid form.

The term addition salt also comprises the hydrates and solvent addition forms which the
compounds of formula (I-A) and (I-B) are able to form. Examples of such forms are
35  e.g. hydrates, alcoholates and the like.



iodo, trifluoroacetate and acetate. The counterion of choice can be

‘I ntroduc ion 10 exchange resins. It will be appr ted. .t hat sone
of the cgﬂf)&iﬁ s of formula (1-A) and (1-B) and their % g&:l’ﬁgy 3%a|ts
‘quat ernary am nes and stereochernically isoneric forns may contain m?m%go
nore centers of chirality and exist as rséereochem’ cally isoneric fo@ R ¢80
The term "stereochenmically isoneric fornms" as used herei nbefore defines all
t he p055| bl e stereoi sonmeric forns which the conmpounds of fornula (I-A)

and. (1 - Theiterm heuaternamy,amiae’ asqiged kereipppdere dpbngs theUARIMYY BBMAWNogi cal | y
functi Onal @bﬁ&wm'a{@éorﬁﬁwndpeﬁﬁﬁﬁ}am @rs@acs)h@é Ub18 & foRm by eEReloR T

- indicated, the chem cal desi %natl on ounds d notes the m xture of
al | possi bl REtWeasARASISANERPER 9 @rqqglpogrzﬂ ﬁ e@ Orc@%?t andhRgppappriate

di aﬁt e][ e?gefﬁ@t@ﬂdlngﬁgfﬂﬂ QIR 12§, fof ?;@ah@léoaﬁb ldﬁellyaﬁwsafute;atmmwﬂe as vvgl It has
each o e i ua ric for eir
Noxi dost | el ey at GBS, & s ewuP oS i tHae st Pty wih

associ at ed oﬁhedvﬁfgSgrbﬁ;aﬁma;Oals%e piedf el bd zylkyleﬂﬂumbmlth'éne?@lfmm@anmnuI ar

| ess than 2% ﬁspyt *%ss han 1 25 8of t he a@gr iSl OnES s

St er eocheni [Bﬁtﬁ dfe%g QIUSPEETRIARSy Ah e ERATY SPHRG s 3PS if) And (I -B)
are obvi ousdlwgedm&mgem Rtmnheceehb&lb(mecbp&abﬂdnoundehensmolpée clilotohlropraesent

i nvention. i used
o prepare ChndiAaRRRL R Bl Pt BEREH A Epi AR F GeRERIRRINERE Oy 00

trans at® webangeresing. i n accor dance with Chemi cal Abstracts nonencl at ur e.
I n some conpounds of fornula (I-A) and (1-B) and in the internedi ates used

n their preparation, the absol ute stereochet C on has not
jbeen det er nif Halibe appragiated hepsrag elthe pHapaipds ¢f Pgraﬁleﬂ gyﬁ’&?&rﬁ%ﬁﬂ‘étﬁh%s first
i sol at ed | sNdeilegRaltsquatsmary arfinels aridh&:ré@ﬁ@ﬂﬂal&iﬁxsoﬁenc er_xis@ny cotitaiher
reference to theoaé:teue éelﬁmggﬂﬁ aSSgnfl urata!Il ome! vyever said "A" and
"B" stereoi TOMEMLE ?&r’f% |guous mﬁ g\cﬁ CF% 02/ 28837 -8 0
1 APR 2005 PCT! EPOl/L1135 by physi cochem cal characteristics such as their
opti cal Ot i kbreatEmidily Wfherf® forplt2 € u R HEARRkREBE s bt kil | Onshi p. A

person skilled 1n the art is a e to determ ne ute configuration
of such cor?ﬁ’é%h‘%teﬁé’i‘%ﬁ’gieé‘t"t opnp¥hchriherrsaeownds Rf farmujafl-A)apnd (B and” ay
di ffracti onheit N-ox@&8, sahs, agdmaddy adles Sﬂ[ﬂfﬁﬂl@mylf@ncﬂbmldéﬁ%UVEhﬁMyCan 5 be

oy ome e A RN RRREEL e ltd M R BBl BLEC, °1 ¢ e
- ref eren®®e tcomphendscienetks thetnaixbwe hbail [nmﬁbkcom[r@og&maﬁm(fmmsmad tmmme fornms of
the pr esentcoﬁﬁﬂﬁ%’ﬂﬂ&ia&éﬁoﬁgﬁ%dkﬂamm@g otend %i&ﬂfﬁgg{ﬂmﬂ%re as well as
each of the individual isomeric forms of formula (I-A) and (I-B) and their N-oxides,
salts, solvates or quaternary amines substantially free, i.e. associated with less than 10
) %, preferably less than 5 %, in particular less than 2% and most preferably less than 1
—) 25 % of the other isomers. Stereochemically isomeric forms of the compounds of formula
(I-A) and (I-B) are obviously intended to be embraced within the scope of the present
invention. The same applies to the intermediates as described herein, used to prepare
end products of formula (I-A) and (I-B).

30  The terms cis and trans are used herein in accordance with Chemical Abstracts

nomenclature.

In some compounds of formula (I-A) and (I-B) and in the intermediates used in their
preparation, the absolute stereochemical configuration has not been determined. In

35  these cases, the stereoisomeric form which was first isolated is designated as “A” and
the second as “B”’, without further réference to the actual stereochemical configuration.
However, said “A” and “B” stereoisomeric forms can be unambiguously characterized



10 , forrmula (1-A) and (1-B) wherein one or several nitrogen atomsUaTr PR
oxi di zed ;Vﬁ‘%/ue so- called N-oxide. Sone of the conpounds of formu
and (I- v 8%%0 exist in their tautomeric form Such ?%Vﬁ%‘”é”tl:f?ough not
expl i C|tly indicated in the above fornula are intended 15 to be included L
wi thin the scope of the present |nvent|og Whenever used hereinafter, the
term "conpounds of formula (1-A) and (I-B)" is neant to also include their
N-oxide forns, their salts, their quaternary anmines and their
st er eochemi d&'lphyswmmqabcha@acmrlstlc} sush @t their dpticalrretationdie caseode’ anshigBlinds of
formula 20 (HayéYn é’rﬂﬂu&ﬂnczﬁé reMiofishig c})%h%?\‘%?ﬁﬁ ’q\ﬂfél e{ré’x'& erecgd?fé L GR %St' ng

0 unds o

group of conpounds are those conp ere| n X-
represents Gbsautrepufigirationg spel W?@ﬂd g%mg@mkap\ynmet dsnquRy agifeh R7 bei ng

amno 25 org H%ﬁﬂfeoxl%a yH Eﬁ%eiﬁ %Gaﬁak‘ﬁWare ﬁéﬂ“bl’soﬁlt’gh@%*mr&ut cgldagm ky!

cycl oC3- t2a|% oCS 12a wher el n cycl oC3
noi ety opt Pllt fﬁmﬁfat@bWb%FPW ﬁled@iPB‘FtéVC WHW}@WSHESIWt%nAAt omin
the cycl oCS aﬁaaiamlndrmm Rbdnd HBADGnH eBhAGHEhJAY fiftheP YfSRAcAOANE BEman -
NRg-moi ety with bej ng benzyl or 30 CI-6al kyl oxycarbonyl ; wherein one or

nore hydrogéFFf%RCB?%‘C?lrFO& &Yrafah-kyl - moi ety or in a_cycl oC3_12al kyl - noi ety
optionally may be replaced by G _6alkyl, haloC _6al kyl, hydroxy,

C, . bal kyl ox 6al k hal o, aryl. nono- or _di 6al kyl )am' no,

G _bal kyl ox;y/‘?‘&?%ﬂ%s t’}?ﬁ%se“'p‘f%%ﬂ%ﬁ%% meant 0 fomAH g%ﬁﬁm

t hi enyl 1or a‘omulaa(lemanﬁa(ﬂﬂac)ajhemﬁn boe onsegeralDnitrogen ﬁbﬁH,areGbﬂeh@ed to’stﬁecsb-

radi cal of léHJA/%x%‘tg 1) WO 02/28837 P CT/EP01/11135 -9 Z~-'(CH2)n a-1 5 10

0 APR 2005 ereln "is a single covalent bond, 0 or CH2;, Z2 is a single; 3
covalent bond, 0 or CH2; nis an integer of 0, 1, or 2 and wherein each

hydrogen at @&ﬂerbfmecomb%ﬁxas 6f'f91QmElQ @ﬁ&?&&tﬁaté)ymamxo exkd lareﬁé& béu%nfbﬁom aced

by hal o or hydrox t aken 't oget her t he carbon atom

to which. X dfp- @t!caf@msﬁwaewt%pk%ﬂw@qamle efeﬁmfffé?rmﬁl%lw(eun@p edb-2) or

(b-3); 51 tobe included within the scope of the present invention.

Whenever used hereinafter, the term "compounds of formula (I-A) and (I-B)" is meant

to also include their N-oxide forms, their salts, their quaternary amines and their

stereochemically isomeric forms. Of special interest are those compounds of formula
20  (I-A) and (I-B) which are stereochemically pure. ‘

An inferesting group of compounds are those compounds of formula (I-A) and (1-B)

wherein

X represents O; C(R )2 with RS being hydrogen or aryl ; or N-R’ w1th R7 being amino Yy

25 or hydroxy;

R! represents Csalkyl, aryl; thienyl; quinolinyl; cycloCs.jzalkyl or
(cycloCs.12alkyl)Cr.salkyl, wherein the cycloCs.i;alkyl moiety optionally may
contain a double bond and wherein one carbon atom in the cycloCs j;alkyl moiety

‘ may be replaced by an oxygen atom or an NR®-moiety with R® being benzyl or
30 Ciealkyloxycarbonyl ; wherein one or more hydrogen atoms in a Ci-5a]kyl-moiety
orin a cycloCs_jzalkyl-moiety optionally may be replaced by Cj_galkyl,

haloC_galkyl, hydroxy, C salkyloxy, arylCysalkyloxy, halo, aryl, mono—- or

di(Cy¢alkyl)amino, Cysalkyloxycarbonylamino, halo, piperazinyl, pyridinyl,

morpholinyl, thienyl or a bivalent radical of formula ~O- or -O-CH,-CH,-O-;
35 or a radical of formula (a-1)



b-2 b-3 R2 represents hydrogen; halo; cyano; C _6al kyl; G -6al kyl oxy;
"Cy6al kyl thi 6al kyl carbonyl ; C _6al kyl oxycar bonyl ; | kenyl ;
hydroxycyl(g /"lggﬁ;l 15 C2. 6al kynyl hydr oxyC2. 6al kynyl ; P%/S%l}(“ﬁg 01 APR 2005
jtr. (d ~al kyl ) si aneC2- 6al kynyl ; am no; nono- or di(CLl.6al kyl)am no; nono-
‘or di (G _6al kyl oxyCl1_6al kyl )am no; nono-

di (Cl1. 6al ky! t hi oC1. 6al kyl)am no; aryl; a?ryl Cl. 6al kyl ; aryilCz6al kynyl ;

Cl - 6al kyl oxyC, . 6al kyl am noCt 6alkyl; am nocazbonyl optionally substituted
with C.6al kyl oxycarbonyl C i-6al kyl ; 20 ete cle selected from
thienyl, furanyl, thiazolyl and piperig , optitonally N-substituted with

« mor phol i nyl or thi onor phol inyl; a radica % He),R9 wherein R9 represents
C .6al kyl optionally substituted with cycloC3-12al kyl, Cy6al kyl oxy,

g - 6al kyl oxycar bonyl, aryl, aryloxy, thi enyl pyri di nyI nono- or

- di (G -6al kyl )am no, Cy6al kyl thio, benzylthi % pyridi nylt hio or 25
pyrimdinylthio; cycloC3 _12al kyl; cycl ohexenyl; am no

aryl cycl oC3_12al kyl nono- - or

di 1 G . 6al kyl oxycar b‘glﬁ?ﬁm L ﬂgfl?grc ??%@tbgﬁr&og@@r

di (G - 6al kyl oxycar bonyl )aﬁlzrié)“lﬁféhd‘%%le@lm Q@ar anyl )am no; nono- or

di (aryl G . 6al kyl ) am no; myg anq),{te‘;yr@f(ylpr&go aryl C2- 6al kenyl ;
furanyl C2- 6al kenyl ; pi pea@‘gl di nyT : deIr azinyl; indolyl; fur benzof uryl ;

tetrahydrofuryl; indenyl whersineaety T‘Y BEEN APRYN thepﬂ‘i‘?’é)ﬂl“r?ﬁlmgeﬁw engly g
radical of formila (a-1) ma\paapaaml@aﬁerzple@al@%wm@aﬁ)@;l APR 2005 10- a

sul fonam d -N re e a  6al k no- poI y

:ﬁal oC1- 6al kyl , orﬁ%’?@{ %YE?/F&S? %‘FS}/‘FI‘B%%}:\ Stﬁﬂl AP %h’ﬁggg ¥ represent
ydr ogen; Cl- MklyentomnrﬁatddWabo@/f@tmtﬁaﬂk—yb,,(b 2car ®ad)kyl oxycar bonyl or 5 R2
and R3 pny be taken together to form-R2-R3-, which represents a bi val ent
radi cal of formula -(CH2)4-, -(CH2), N Z4- CH=CH-, -Z4-CH2- CH2- CH2- or
-Z4-CH2-CHz-, with z4 belngo S, Y i i

Cl_6al kyl, benzyl or atlyl oxyedat
radical is optionally su l uted
taken together to forma adf cal of forrrul% - CH=CH CH=CH- or

-CH2- CH2- CH2-CH2- ; RS represents hydr ogen; pi peridinyl; oxo-thienyl;
tetrahydrothienyl, aryl &.®B4l kyl; Cl-®al kyl oxycarbbnyl C1 al kyl or CL. 6al kyl
optionally substituted with a radi cal C(=ONR,;Ry, in which R and Ry, each

ndepenientyy oSy s RO by S R g Lo
. Cisalkylcarbonyl; C;. salkyloxycarbonyl C,.salkenyl; hydroxyC; salkenyl;

15 Ca-salkynyl; hydroxyCs salkynyl; tri(Cysalkyl)silaneC alkynyl; é.mino; mono— or
di(C;.salkyl)amino; mono- or di(Cj.salkyloxyC,.salkyl)amino; mo;iof or
di(C,salkylthioCj_salkyl)amino; aryl; arylC,_galkyl; arylC,salkynyl;

C 1_6a1kyloxyCHgalkylaminoC 1 4alkyl; ‘
aminocarbony! optionally substituted with Cy_salkyloxycarbonylC,salkyl ;

c.“}

20 a heterocycle selected from thienyl, furanyl, thiazolyl and piperidinyl, optionally
N-substituted with morpholinyl or thiomorpholinyl; -
a radical -NH-C(=0)R’ wherein R’ represents C.salkyl optionally substituted with
cycloCs_palkyl, Cysalkyloxy, Cigalkyloxycarbonyl, aryl, aryloxy, thienyl,
pyridinyl, mono- or di(Cralkyl)amino, Csalkylthio, benzylthio, pyrjdinylthio or

25 pyrimidinylthio; cycloCs.izalkyl; cyclohexenyl; amino; arylcycloC3 zalkylamino; -
mono-or-di(Cysalkyl)amino; mono- or di(C;. 5alkvloxvva_rbon yIC, salkyl)amino;
mono- or di(Cj.alkyloxycarbonyl)amino; mono-or di(C,.alkenyl)amino; mono- or
di(arylCy salkyl)amino; mono- or diarylamino; arylCy.salkenyl; furanylCy.¢alkenyl;
piperididinyl; piperazinyl; indolyl; furyl; benzofuryl; tetrahydrofuryl; indenyl;

30 adamantyl; pyridinyl; pyrazinyl; aryl or a radical of formula (a-1) ; -



Y represents Oor S; or Y and R5 may be taken together to form =Y-R5- which
represents a radical of forrmula 20 -CH=N-N=(c-1); or -N:N-N:(lc-z_; aryl
represen‘?gﬂb’ﬁ%ﬁpl or naphthyl optionally substituted w tHf% G 3vor @1 APR 2005
substituents selected from halo, Cl.6al kyl oxy, phenyl oxy, nono-or L
di (CL. 6al kyl )am no and cyano; 25 and when the R1-C(=X) noiety is linked to
anot her position than the 7 or 8 posit'r’(pn, then said 7 and 8 position may
be substituted with R15 and R16 wherein either one or both of R5 and R16
represents Cl.agalfkyimidr-NRESOaRd’ Ridein e represgots Karsalialy rfampnempolli val ent

radi cal of forpula : é:l—lza&l(?l A furthernost interesting group
of . conpounds élg}répcﬁiéglgg’:mslé(’ C rr%rou s of formula (1-A) and (I-B) wherein X

repr esent s R);aniR*cagh indepengerc]y ©prekent hydrggdro €3 .sdiRal; Iy kalkyloxyC.salkyl;

(cycl 0C3. 1Zal | .. wherein one or nore hydrogen atons in a
Ct _6al kyl - @i‘;@% l)?gg'ca?ﬁlr@’c%l 0C3. 12al kyl -npi ety optionally may be repl aced -

by C1. 64l kyi oxg R’ anay be thigngogatheriip &mpl =R 3% -Ravhicbpeprseantsa hiydewgedicahaf o;
Ct. 6al kyl or 1-NG. 1d_ acly imsapgndent _ I e5.ERAt _ ) _or

G 6al kol ; Cor A B T B O BRSO NP 0) be
taken t oget heithoZ4 sing ORS- 3 or Nihi ethereépResie fydrogemiCuatliith bengl €81 of
formul a - Z4- Cidg - Si&roiharb iyl - At ¥tdeifrEidch BivhiBnt44diR8l i 8pSorlly Mbstitudsher ei n

R' is Cl-6al kyI,; and_wherein each bivalent radical is optionally substituted
with Cl1_6al kW';h GglvyR3 and R4 may be taken together to form a bival ent

radi cal joof o(f)ngﬁiﬂdR“maﬁ?liﬂdﬂt@éﬂweﬂ%formla%ﬂaﬂﬁ@iﬁleﬂt&fdsmﬂﬂb _a)geni]I Y .
represents 0; d Lepres yl .pptionally substituted with hal o.
10 A furt her |¢ﬁce‘jpg£%ﬁ :gig'r%u ?C}E%ﬁ%ﬁ?ﬁg‘é'conpri ses those conpounds of
for rru: a (I RA) remmén_(sIh—y&)og\airg_ep‘iltaéﬂdir_t}h;e)xﬁ-th'@_@y]),()tetrnhyéttojhiérwl,l-drylﬂtidalkyﬂ;t Ih_ef th
qui nol i ne or gui i PO - : - ify the
structural re?#'é@g#to g?é}g%dﬂg}(ﬁé%l r]%f (%f ef'??gﬂéggggnnagl}%gt&é%gs%tgna?faacgp

i nt er nedi at es GEONRR:Boinl which &« préBarcach Bdeganderttiare &ydiogen,qui nol i ne or the
qui nol ijgone  cycloCs.jpalkyl, Cagalkynyl or Cy.salkyl optionally substituted with cyano,
Cisalkyloxy or C; galkyloxycarbonyl;
Y represents O or S;
or Y and R’ may be taken together to form =Y-R>- which represents a radical of

. formula
20 -CH=N-N= (c-1); or
. N=N-N= ey

aryl represents phenyl or naphthyl optionally substituted with one or more substituents
. selected from halo, Cy.salkyloxy, phenyloxy, mono-or di(C;salkyl)amino and -
cyano; : N
25 and when the R'-C(=X) moiety is linked to another position than the 7 or 8 position, ;
then said 7 and 8 position may be substitdted with R" and R'® wherein either one or
~ both of R” and R® represents Cy.galkyl or R and R taken together may form a
 bivalent radical of formula -CH=CH-CH=CH-. |

30 ° A further most interesting group of compounds comprises those compounds of formula
(I-A) and (I-B) wherein X représents O;
R' represents C,.¢alkyl; cycloCs.jpalkyl or (cycloCs.jpalkyl)Cy salkyl, wherein one or
more hydrogen atoms in a Cyalkyl-moiety or in a cycloCj.jzalkyl-moiety
- optionally may be replaced by C,_¢alkyloxy, aryl, halo or thienyl;
35 R? represents hydrogen; halo; C,.¢alkyl or amino;
R® and R* each independently represent hydrogen or Cysalkyl; or



noi ety wi |1 hereinafter be represented by the synbol Q R4 The conpounds of
formul a (I-B), wherein X represents 0, said conpounds 20 _bei ng
represent Z)Vﬁ?:forrml a (l.vB-a), can be prepared by oxi CZT[IFFd 333
internmediate of formula (I11) in the presence of a suitable oxidizing ageniih
‘'such as potassium permanganate, and a SL{Itab| e phase-transfer catal yst,

such as tri S(dl oxa- 3, 6- heptyl)am ne, a suitable reaction-inert solvent,
such as for exanple dichl oronethane. OH gxidation O Rr- CH-géR_ C—gnél NS—a)
25 ConpoundB’ ard Romat ba takem kBetipr iafprml-8o-Foe Wrep@psetya pivalens agic

| ntermedi ate Ofyryf,pr 0yl dﬁz @H%"Brt Iy, amy)- @H@rmm&n@b o MR hefdin

- Wwherein W repregsents a ato e.g r ono, t he’ presence o butyl
lithiumand a Buiis beaékxlea@d whereimeach bsquérﬂdcals@@nuor%lymbst@s%mté
t et rahydr of ur agp, a}(}@02/23337 -12 RL-CG=N + W-Q (Il'l') (1'V) PCT1EPOL/ 11135 O
- 111 APR 2005 O Bt-- Cci (IAB-a) Alternatively corrpounds of formul a
(1,vB-a)imay aPsh %@%r[@@a'?f‘efék%yOgétﬁéfttiorf@%ﬁb”ﬁﬁ{‘bﬁa?@?ﬁqu emgHatormul a (V)
with an i nt er neehiatE,-of faula (1V) in the presence of butyl lithiumand a
suitable re 9t|on i nert solvent, such as for exanple tetrahydrofuran. 00 O
CH3 R L-- EPesPus BYdRPE® - R - (1V)Q (V) CH3(1,vs-a)’

Y represents O; and

aryl represents phenyl optionally substituted with halo.
10

A further interesting group of compounds comprises those compounds of formula (I-A)
n‘ - and (I-B) wherein the R'-C(=X) moiety is linked to the quinoline or quinolinone moiety

in position 6.

15 In order to simplify the structural representation of some of the present compounds and
intermediates in the following preparation procedures, the quinoline or the quinolinone

moiety will hereinafter be represented by the symbol Q.

. R 4 : R4
AN R3 x R3
Q - or
= 2
N~ R N
RS

The compounds of formula (I-A) or (I-B), wherein X represents O, said compounds
20  being represented by formula (I14/5-2), can be prepared by oxidizing an intermediate of
formula (II) in the presence of a suitable oxidizing agent, such as potassium
permanganate, and a suitable phase-transfer catalyst, such as tris(dioxa-3,6-
heptyl)amine, in a suitable reaction-inert solvent, such as for example dichloromethane.
oH

1 oxidation “
R'—CH=-Q . R_C___Q

(”) (IA/B'a)

25 Compounds of formula (Ia/s-2) may also be prepared by reacting an intermediate of
formula (IT) with an intermediate of formula (IV), wherein W represents a halo atom,
e.g. bromo, in the presence of butyl lithium and a suitable reaction-inert solvent, such
as for example tetrahydrofuran.



5 Conmpounds of formula (1A/B-a), wherein the R substituent is linked to the.
car bonyl I via an oxygen atom said R substituent being represented
by ORI 'W%%l"ggé\yd conpounds by formula (lama-1), can t}’é:T&%’ggrlé:g’ by
reacting an internediate of formula (V) with an internediate of fgrmpRa005 L
(M1) in the presence of a suitable acid, 10 such as sulfuric acid. Ria ou
NOOOiIt + HO~CQ(VII) i Ra O-C‘l@)(las-a-l) Conmpounds of fornul a
(I-A), wherein R2 represents nethyl carbonyl, said conpgunds being
represented by formula_{I1-A-1), can be prepared by realting an internedi ate
of formula (M11) in RreCFFesence B @ surtapr® adl @, €slch as hydrochloric
acid, and a 15 suitable gypaction-i _r;@t sol vent, such @g.dor exanple .
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presence of ~acetyl chlori de Conpounds” of formula (I-A), wherein R2 is a
sui tabl g | eaving grougy) such as ‘a hallg 5 atom e.g. cklvefb, iodo, said

| eavi ng group being represented by W2 and said conpounds by (1-A-2), can be
converted Caipowhds @fpsuita Af P whekdn the-RY) subbieitis Riked 6 tigy@dbonydai d

conpound bei ng represented by forpula.(l-A-3 by reacti with a , suitabl
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t he compounds by formula (In-a-1), can be prepared by reacting an intermediate: of

formula (VI) with an intermediate of forrnula (VII) in the presence of a suitable acid,

10  such as sulfuric acid.
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Compounds of formula (I-A), wherein R? represents methylcarbonyl, said compounds
being represented by formula (I-A-1), can be prepared by reacting an intermediate of
formula (VIII) in the pfesence of a suitable acid, such as hydrochloric acid, and a

15  suitable reaction-inért solvent, such as for example tetrahydrofuran.
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The compounds of formula (I) may also be converted into each other following
art-known transformations.

20 Compounds of formula (I-A) wherein R’ is a halo atom, such as chloro, can be
converted into a compound of formula (I-A), wherein R” is another halo atom, such as

fluoro or iodo, by reaction with a suitable halogenating agent, such as for example



presence of a suitable base such as N, N-di et hyl et hanam ne and a suitable
catalyst, such 10 as for exanple tetrakis(triphenyl phosphl 2%) al | adi um
Corrpound§ Q)?"“F%}r mula (1-A-2) can al so be converted into? Pr@ Ut of
formula (1-A-4) by reaction with C2.6al kynyltri(C.6all cyI ) sil ane ign Afl"‘ie2{]05
presence of Cul, an appropriate base, such as for exanple

N, N- di et hyl et hanam ne, and an appropri até 15 cat al yst, such as for exanple
tetraki s(triphenyl phosphi ne) pal | adi um Conpounds of formula (1-A-4) can on
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Sn(Cz. 6al kenyl ) (C - 6al kyl )3, both reactions in the presence of a suitable

rﬁat al yst, such as for exanple etrakis(triphenyl phosphine)palladiumand a
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wher ei n R2 iesctioh.vatl poydsexycudriieyih xheqmesdnmfmumbldﬂemdguaheqsraeaemm by

formula (I OJTRQ rei rogen,
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sui t abl gy catal yst, such as for exanple 10 pal | adi un( H) acet at e,
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(I-A-6) by reaction with an intermediate of formula (IX) in the presence of Cul, a

. suitable base, such as for example N,N-diethylethanamine, and a suitable catalyst such
as tetrakis(triphenylphosphine)palladium.
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| Compounds of formula (I-A-2) can also be converted into a compound wherein R% is
Cy.6alkyl, said compound being represented by formula (I-A-8) in the presence of a
suitable alkylating agent, such as for example Sn(Ci-salkyl)s, or into a compound
wherein R is Cy.¢alkenyl, said compound being represented by formula (I—A-9) in the

30 presence of a suitable alkenylating agent, such as for example Sn(C;_salkenyl)(C;.

salkyl)s, both reactions in the presence of a suitable catalyst, such as for example
tetrakis(triphenylphosphine)palladium and a reaction-inert solvent, such as for example

toluene or dioxane.

35  Compounds of formula (I-A-2) can also be converted into a compound of formula
(I-A-7) wherein Z represents O or S, by reaction with an intermediate of formula (X)



and a reaction-inert solvent, such as N, N-di net hyl formam de. Conpounds of
forrrul a &\i) A;ll can al so be prepared by reacting a compound of fornula

- A-2) WPPH? 821’1 in the presence of a suitable acid suchpgs'”%})c?é’tlﬂ’c?’bam d. , 15
Corrpounds of formula (I1-A-2) can also be converted into a conpound 06 L
formula (1-A), wherein R2 is am nocarbonyl substituted with R 2005
Cl_6al kyl oxycar bonyl G - 6al kyl, said cdfApound bei ng represented by forrrul a
(1-A-12), by reaction with an intermediate of fornula
HZN- C _6al bptiera{ly @) thepessefiel dfy sultable basepuesandipotafsiticabosate tadhe cat al yst

20 such as_tef.rakis(t hen IIadl m a suitable base, such as
for exanpl &eac Wn(‘fftesf’[]v)?ﬁ naz%w)’&egl gtﬁgpgngﬁﬁn{cgbl e reaction-inert solvent, -
such as for exanple tol uene WO 02/28837 151 0 (1-A-4) C2-6al kTnyV Si (C

| -6AYI)3 P p / 28837
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convert®d (lhaAd wshe(m i@ .atkylaxyoarbeny, Isam;comﬁwné being2eprsseatedibyor a
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(1-A-13) byome@uﬂlhgmgweprhse@md trytfermel@h(hAello;‘ bsf mamnnaw@(a)smta(biq al):olml afxi 1 1)
inthe 5 p‘ﬁﬁﬁ' e of a sui tabl e catal yst such as for exanple
tetrakis(triphen hi ne) pal | adi um and a suitable reaction-inert sol vent

such as fofr afélx)d @ @xraﬁ@ presay Rl RsutHTe siaysie sudbyasfer ample ) (XI1) N \ W2
R2aB( O 2 Al atetake), tﬂ&eﬁ&?ﬁo@m@@&ﬁmsé’gucﬁ&% P Rastiundcatborad al so

be converted, into a conpound

and a reaction-inert solvent such as N,N—dxmethylformamlde ~
Compounds of formula (I—A—l 1) can also be prepared by reacting a compound of
formula (I-A-2) with Zn in the 'presence of a suitable acid such as acetic acid.

15 |
Compounds of formula (I-A-2) can also be converted into a compound of formula
(I-A), wherein RZis aminecarbonyl substituted with CgalkyloxycarbonylC;_galkyl,
said compound being represented by formula (I-A-12), by reaction with an intermediate
of formula HZN-C1_5a1kyl—C(=O)-O—C14galkyl in the presence of CO, a suitable catalyst '

20 such as tetrakis(triphenylphosphine)palladium, a suitable base, such as for example
N.N-diethylethanamine, and a suitable reaction-inert solvent, such as for example

toluene.



(I-B), wherein Y and RS are taken together to forma radical of formula
‘(b-1) or (b

sai d conpound bei ng represented by for -B-1) or
(1-B-2), “6§} %ggtlon with hydrazi ncar boxal dehyde or sogﬁhﬁ?égpgg’iﬂhmPR2%5
isui tabl e reaction-inert solvent, such as an 15 al cohol, e.g. butanol, or
"NN- di net hyl f or mami de. Conpounds of forn&la (I-A-1 1) can be converted into
1)

with a suitabl,e peroxide, suc as 3- chloro benzenecar boperoxoic acid, in a

sui tabl e reactjon-idert solv h as for WO 02/2@337 - §%7 PCTIEPO /11135

0 1 APP 20 yReﬂé 3 Sald co ormda (1-A-14)
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hydrogen, sai by reaction

with 4-methyl - benzeﬁb sakf onyl 1 | e base,

such as for exanfpfa) dlpota55|un1ca4bonate 5 and a suitabjgsyeaction-inert
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i s Cl6al kyl oxy, spid conpound i y fogpula (I-A-15), to by

reaction with a sbitable acid, such as hydroch| okic ac in t he presence of

0-Ci-6al k7' (ff-A1 -B—3) can be

converted i conpoung -of forma—(t=B—whers RFRepresent s
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~formula (XIV), } represents_a suitabl e | eaving group such as a halo
i_dtome.g. iodo.akp the pnéiﬁﬁﬂﬂ_gi;ﬂdﬂﬁksﬁﬂhﬁtent R‘but oxi de and in the

t et r ahydr of urfan. ISEPR 2005 (1-B-4) (1-A-1

5) Conpounds {of

formula (1- B),

t he corresponding N-oxide, 20 represented by forrmula (I-A-14), by reaction
- can further b I o nve ted int erein RS is

sol vent, such as f{or exanple mef'®WyPene chl ori de. Cbnpounds of formul a

a suitable reaction-inert/solvent, such as f &{ rahydr of uran. N
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represented by Rya and said conpound being represented by formula (1-B-5),
by 5 reae%gzz ¥vrth an internediate of formula (XV), wherein W represents a
sui tabl e SPHg group, such as a halo atom e.g. brom?CLEEBHEEAD t he
like, in the presence of a suitable base, such as for exanple sodium APR 2005-
hydride and a suitable reaction-inert solvent, such as for exanple

N, N-di nethyl formamde. R4 RL-Q H (I- Alfl*S) 10 Conmpounds of fornula (I-A-2)
can al so be converted into a conmpound of formula (I1-B), wherein R5is

hydr ogen an€o¥posnd,of Semmlx@npalnth de eronegrtakiate acohyoundraffbanulald-B)6) , by
reaction wi as

bot assi um hyei Seb a?*a%*e oYBF HLIRERGE (1 pRop Yl ARG

al cohol , foprekﬁmlph@VetSh\ar% belmg rmmsertﬁ:db)o (ﬁmddgldcﬂommﬂndlba ferm@as) can

further 5 ﬁg{]ﬁz =19 into a
conmpound of @%W%Fgge {tﬁﬁﬁﬁeﬁw %&A%ﬁ(@ Pﬁlﬂ? al ggorrpound bei ng -
repr esent edptweﬁceroﬁmslata@ catal Sudh)ﬁsrf@a@(xﬁmb with a suitable
Ct - 6al kyl ha : of a
sui tabl & ba*séé‘%s&%ﬂ%“z‘?’ﬁ(’%ﬁka Y o Pt PLITE BEFRETE® O
as for exanprauplediospme: \ \ \ U+ HONNGNH2 N _ G -6al kyl halide 5 (1-A-2) H
(I-B-a) (1-A-2) Corrpounds of formula (1 A~B-a) can be converted into a
conmpounds of fornula A) or (1-B), wherein Xis N K7, ig conpound being

ol &

| a

represented by for -b)é by;n(q?qgrgn\qewoc aﬁ(l}ll)saﬂ i fitermedf ate of fornula

(XV1), optional Ry @E'P gj fa ase,

N, N- di et hyl et hanam anmL\ ita

sol vent, such as a h e.g. et -0 (l1AJB-a al ready

i ndi cat ed in the prepar afli orWpr ocedur e (g)#")zcorrpounds of for rrur?/a (ﬂz A- 13) A
(-A-2) (X1t

(I-A-13)

10/
Compounds of formula (I-A-2) can also be converted into a compound of formula
(I-B), wherein Y and R” are taken together to form a radical of formula (b-1) or (b-2),
said compound being represented by formula (I-B-1) or (I-B-2), by reaction with
hydrazincarboxaldehyde or sodium azide in a suitable reaction-irert solvent, such as an

15  alcohol, e.g. butanol, or N,N-dimethylformamide.

P

R
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—C\\ AN / \__’ | )
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(I-A-2) NaNa

R3

(-B-2) NV

Compounds of formula (I-A-11) can be converted into the corresponding N-oxide,
20  represented by formula (I-A-14), by reaction with a suitable peroxide, such as

3-chloro-benzenecarboperoxoic acid, in a suitable reaction-inert solvent, such as for



-descri bed above, the conpounds of formula (1) may al so be converted to the

correspond g/ N-oxide fornms follow ng art-known procedures for converting a
trival entY287H%% ogen into its Noxide form Said N oxi §&fESAVIE3Tti on may

;9enerally be carried out by reacting the starting material of formla (I)

‘With an appropriate organic or inorganic peroxide. Appr opri at e II’]CU’g%Bt,? ;
peroxi des conprise, for exanple, hydrogé?‘r peroxide, alkali nmetal or ear QQ
al kal i ne nmetal peroxides, e.g. sodium peroxi de, potassium peroxide;

appr opri at eexamgds inethyéme xhiddgde. n®aid ccom];mljnelef fnemubaﬂ -ael4)sasficthenbs for 20

exanple be 5 perox0|c
cod e o CARARFEIBEREL S o Bl AR heHR RN P RO
per ox oac et i being rapresentbdhy ﬁy@nbﬁéﬁe&h u;e@actg)ngmth fémeﬂb'drbslrlzehfyﬁﬂmk oxi de
Sui t abl e soly m : .hanol and
the like, ég&g‘?:%rn gﬁeﬁ%rege%e hglﬁgawgﬁh T m\é&&ngg hg%%kﬁmrrllgﬁg)o gl ogenat ed
hydr ocar bo n@d @s%tabw@awn@mﬂwmsna/nen suphds ﬁ@rwemélg msfhydaneghlopgesol vents. Some
of the internediates and starting nmaterials used in the above reaction
procedures are conmercially available, or may be synthesized according to
procedures already described,n the literature. 30 WO O / 288374
PCT/ $P01/ 11135 0 1 APR 2005 - | nt & medi at es of form.ljlll all(1f) y be
prepared by react pagq@h |ntPeTT?§ of Formula (XVII) W BHIR
of forrrulantés\elllg wher ei n VB[{T epf eS8 ts a suitable JJea | gropp such as
a halo atom" '. . chloro, bro i inghe preseng®
di ethyl ether and a suitable reactiont4 ner mCl such as diathylether. 11
CH+ ~W SH IRGCHQ (XVII) (VI o I nternediates of formula
\(XVII) may be prepared by oxidi zi ng an inte msdl ate of for, éa (XIX) in the
presence of a suitable oxidizing ag , such as MhQ2, and é s)wtabl e
reaction-inert solvent, such as mef'yl4ne chlori de. j OXI datlon ( @QCH -OH
-P QCGH (XLX) (XVII% ;@ntermadlates of for@JIa(XI 1Drepared by
reduci ng ar-9RpPe af forauiai-Beh) san also be prepared omacompoundo formua

A), wherein R? is Cy_galkyloxy, said compound being represented by formula (I-A-15),

10 by reaction with a suitable acid, such as hydrochloric acid, in the presence of a suitable
reaction-inert solvent, such as for example tetrahydrofuran.

! ﬁ " R! ﬁ i 3
R-—C\\ N R3 | —'C\\ R

! ———— P
NP
N 0—C;-galkyl Ny o

- (1-A-15) : (-B-3)

15 Compounds of formula (I-B-3) can be converted into a compound of formula (I-B),
wherein R® represents Cygalkyl, said compound being represented by formila (I-B-4),
by reaction with an appropriate alkylating agent, such as for example an intermediate of
formula (XIV), wherein W represents a suitable leaving group such as a halo atom e.g.
iodo, in the presence of potassium tert. butoxide and in the presence of a suitable

20  reaction-inert solvent, such as for example tetrahydrofuran.



()X) in the presence of a suitable reducing agent such as |ithium alumnium
hydride, —and a suitable reaction-inert solvent, such as tetrah}/drofuran. 11
reducti onVO®BIE O - Okyl -: Q CH2-OH () C() (XIX) I nter medCAEELB11360or nul a
(XX), wherein Qrepresents a quinoline-noiety optionally 15 subsii @6k i n
position 3 with Cl. al kyl and wherein the carbonyl noiety is placed in
position 6, said internmediates being repBesented by fornula (XX-a), can be
prepared by reacti an infernediate of formula (XXI) with an internediate
of formula (Xxii) 2?? t he ipresence of sodium 3-nitro-benzene sulfonate, a
suitable acid, sug urig® acid, and a suitable alcohol, e.g.

net hanol , ethanol, p butanol and the like: O (Cl-6aikyl) O OH 1 If
1-1 1 \ C11 -O G -eakkyldC _kal kyl -OH 20 ( ) (XXI1) [ XX-a) 4AIternativer,
internedi ates of formula (N1) Qan em%redp t reacfing an

i ntermedi ate of fc_)rrrula()U(III) with an in di Bte fo?nlﬂii(XXIV),
wherein WA is a suitable |eavin L uc o] e.g. brono,
chloro and the Iike, i(iBr¥e pregce’%sgg&g?wg such as butyl
lithiumand a suitable reaction-inerkngol yént, 25 suc N et ©ahydr of ur an.

WD 02128837 -21 17 RI-C-H+ QW 1 H -CHQ (XXI'I1) (XXl!)\()Sa(klyU
| nt er nedi ates of for i

; [11) can bg prepared by oxidizing an
internediate of H

(di met hyl sul f oxi de ith deHydrating agents e.g. DCC, Ac20, SQG3,
P4010, COC12 or O - in an inert solvent such as nethyl ene
chloride. CH,-oH (XXV)”PCN EPOt1:i:28%l 0 ' APR 2005

- (I-A-15)
Compounds of formula (I-B-3) can also be converted into a compound of formula (I-
B), wherein R is C;salkyloxycarbonylCy salkyl or arylCy_salkyl, said R® being
represented by R and said compound being represented by formula (I-B-5), by
.5 reaction with an intermediate of formula (XV), wherein Wy represents a suitable
leaving group, such as a halo atom, e.g. bromo, chloro and the like, in the presence of a
suitable base, such as for example sodium hydride and a suitable reaction-inert solvent,

such as for example N,N-dimethylformamide.

(1-B-3) . Ro-w, P
‘ N0
(xV) T ks
N S
R'—C 3 1-B-5
i\\ AR (I-B-5)
s
ZNN N0-Cy-galkyl
(1-A-15)

10 Compounds of formula (I-A-2) can also be converted into 2 compound of formula
(I-B), wherein R is hydrogen and Y is S, said compound being represented by formula
(I-B-6), by reaction with HZN—C(zS)-NHz in the presence of a suitable base, such as
potassium hydroxide, and a suitable reaction-inert solvent, such as an alcohol, for

example ethanol, or water. Compounds of formula (I-B-6) can further be converted



R-'-c~H Internediates of fornmula (XXV) can be prepared by reducing an
intermediate of formula (XXVI) in the presence of a suitable reducing
agent, sUCROHSBGr exanple 1ithium al unini um hydride arfd TR 6 .
,reaction-inert soI vent, such as benzene. 0 R1ICI-O C-5alkyl -0 RL- CHE RRo05
10 (XXVI) (XXV) Internediates of fornmula (XXVI) can be prepared from an

i nternmedi ate of forrmula (XXVII) by est‘é?lflcatlon In the presence of a

sui tabl e al cohol, such as nethanol, ethanol, propanol, butanol and he Iike,
and a sui t aite ageingounsiaf formwlasdi A umhereindk ds C1aaligithéeskigicompornd beimg - - OH | N

RLC- O Cl - 6al
- wherein R afﬁ"ﬁ%‘é@ﬁgg&%@?@ﬁ% ?y?fé(g?&n(ﬁ{ ‘Uﬁ?g%%m@él ag&[ﬁdhézl(sﬁ%ﬁ\% éozrz bei ng
CH2 and n békample Cistikdiodisieein ibaiprasease ofed ywifable prses syvhead dipptassispnul a

(XXVHa),  CammBfatd 808 s@tholYsolvedl Shdlths 38 dxBnpleReloat € Of formula (XXVI11)
- in the presence of a suitable reducing agent such as hydrggen, and a

sui tabl e cat alxyst, R4such as pal |l adi um chag'coal , and ! éw ta agid such
as acetic ap.L_& Wheh R_sof 20 | Lnter nﬁ’]eHC% IF{B) repres RS AR oft i onal |y
substituted p eF\y, it uan al so \CGn erted |nto ptlonally
substituted cycl ghexyl ndi &by By NPeductl_o heC{) ﬁfﬁ ¥ syitable
reduci ng agent SucPNasyg hodi um on A1203, and{“{a sui tabl e reaé‘g\l_?n I pert

sol vent, _such a% ,;_gt rahydr of uran. WO 02/ 28887 PCTI EPO1/1113 29yl t

chir 73 Mnn 0 0 (XXVITI) (,KXVII-a) O 4F} 2005 internediates of
formul a (|v}30mmwl§|oﬁfwbapﬁ1@xsé)ﬂa§b§caw%ﬂ i@ 2 gpmpeynds ob Sarmula Ao oF

position 2 yip))whsteh B iON-Ehbed ompaind bk eépigdhati oy heng(Ler)esent ed by
j-f\or mul a reaction with an intermediate of formula (X'VI), optionally in the presence of a suitable
base, such as for example N,N-diethylethanamine, and in the presence of a suitable
10  reaction-inert solvent, such as an alcohol, e.g. ethanol.
o | N—R’
R‘-Q_Q + R—NH, — R*—C— !
(Ine-a) V) "NB‘b’
As already indicated in the preparation procedure of compounds of formuia (I-A-13)
described abové, the compounds of formula (1) may also be converted to the
corresponding N-oxide forms following art-known procedures for converting a trivalent
15  nitrogen into its N-oxide form. Said N-oxidation reaction may generally be carried out
by reacting the starting material of formula (I) with an appropriate organic or inorganic
peroxide. Appfopriate inorganic peroxides comprise, for example, hydrogen peroxide,
2 alkali metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium
i)eroxide; appropriate organic peroxides may comprise peroxy acids such as, for
20 example, benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid,
e.g. 3-chlordbenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. tert-butyl hydroperoxide. Suitable solvents are, for example,
water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such .

25  solvents.

Some of the intermediates and starting materials used in the above reaction procedures
are commercially available, or may be synthesized according to procedures already
described in the literature.

30



(I'V-a), can be prepared by reacting an internediate of formula (IV) wherein
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riptermediatys of fopmula AN may he preparai] Ry asacéimgfaprinigraedixriokformaylabe

y(m%lﬂf‘%]ﬁfbdn@&ﬁ{e@%rﬁfuﬁl (%moﬁﬂyﬂeﬁl WEDreVinkda adtdpid er nedi at e
repr esent s :

erein 15 suitabl e | eaving group,
e{@fwﬁo @ogp such|ag e dalo a\ﬁomm shisseframgrany the likein the psassace ofich

Sudnbbi fe iRy Ria aRdh aﬁsabméac%oﬁqh&@@meﬁteMIa@r@nétﬁ@xggéol ve
t hyl ene chlori de. ) (X70

termedi ate of fornula (XXXI)Ié%I n the presence of a suitable
nert solvent, sGH as an al€GHbl, e. g. (Bet hanol and the Iike.

“Tifelnddidi &St fol‘r)xulla\"fXVH;?hay%é prepared by oxidizing an intermediate of
formula (XIX) in the presence of a suitable oxidizing agent, such as MnO;, and a
suitable reaction-inert solvent, such as methylene chloride.

s e 0
oxidation 1]
Q—CH,—O0H —>» Q—C—H

(XIX) ~(Xvi)
Intermediates of formula (XIX) can be prepared by reducing an intermediate of formula
(XX) in the presence of a suitable reducing agent such as lithium aluminium hydride, .

and a suitable reaction-inert solvent, such as tetrahydrofuran.
reduction

Q—!ZI—'O-'CI-GaIky[ ~———— Q—CH,—OH

o X
Intermediates of formula (XX), wherein Q represents a quinoline 'moiety optionally
substituted in position 3 with C;¢alkyl and wherein the‘carbonyl moiety is placed in
positioh 6, said intermediates being represented by formula (XX-a), can be prepared by
reacting an intermediate of formula (XXI) with an intermediate of formula (XXI) in
the presence of sodium 3-nitro-benzene sulfonate, a suitable acid, such as sulfuric acid,
and a suitable alcohol, e.g. methanol, ethanol propanol, butanol and the hke

0 (Cy-galkyl
oH 0 k 163kY) Crraaliy) C—0—C-calkyl
; )l\ ] . *01 -galkyt—OH m— 1ealky
el - - (XX-a)
o) X1l 2

Alternatively, intermediates of formula (II) can also be prepared by reacting an
intermediate of formula (XX1II) with an intermediate of formula (XXIV), wherein W
is a suttable leaving group, such as a halo atom, e.g. bromo, chloro and the like, in the
presence of a suitable agent, such as butyl lithium and a suitable reaction-inert solvent,
such as tetrahydrofuran.

E&HES of) iPiEﬁElZQUS

ar ed

a (XXIX) Wth POC13 in the presence

such
as

nt,

01)

5



( XXX |

| -a)

Internediates of formula (TV-a' can al so be converted into an

internediate of formula (I1V-d-1) by reaction with a suitable anine of
formul a

.G - 6al kyl ,

/7@8%(), wherein Z3 and Z4 each independentl)?cir@é’?gyéﬁ Z@ydfxﬁg‘[a{]ﬂf\'
Ct _6al kyl oxyGi _6al kyl , to G _6al kyl t hi oC15al kyl or into an " %

internediate of forrmula (Wd-2) by reac%'on with a suitable am ne of

formula (,V=-b), wherein Z3 and Z4 are”

xken together to forma heterocycle

as defined hereinabove in theydefinition of R2 provided that the.
het erocycl e conprises at h_e_g(t one nitrogen atom"gz the presence of a

suitabl e base, such as for'~ exafp! e difpdisassPumpta

ate, and a

reaction-inert solvent, such as N, N 15 dinethyl formamde. 4 (IV-a) (IV-a)
(1V-¢) (1V-d-1) (XXX I 1-b) X4 d-2) paivint er medigmt es of formula (TV-a),

wherein R3
by formul a

epresents 2- - -Cl, said  internedi ates bein epresent ed
E“I“%FES%@,S OE%”H%@%%%@WC‘ Dt exidiging; ﬁqtl’étP‘H’Etﬂii‘aé’?B{ of formula

(1V), wher effdimdd? XN RIird the MR PfegRE HESwérd okidhtive (dinvidlielfode r adi cal of

f ormul a- 0- CH2- - -, .said inter iate heLag pr te f la by
reaction wi f“%dugrs%ﬂﬂ_%wgag% ggen &&%@ﬁfa@ﬁﬁﬁ?@& §§|‘&E‘l %SHH?‘R'e&f’gbe.

| nt er nedisat @saroiherft eslmedt audhl A¢-reet@ylercarhl@idso be converted into an internedi ate
of formula .(1V), wherein R2 and R3 are taken together to form a bival ent

radi cal of formula WD 112/ 28%3__7_
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- S- CH2- CHZ- CHzZ-, said i nt er medi & %A%Hle:‘i ng represented by formula (1V-e-2), by

reaction with H2N- C(=S)- NH2 i

sol vent,
~hnt er medi at béerokdies nifaam(M)(XEY) dae bp pepared by byducgani ingrmeadiata ber nedi at e of
“formula ( '
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net hyl ene
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he presence ofxxfysuitable reaction-inert

such as an al cohol ,( e.)g. ethanol. (IV-a-2) (IV-e-1) (IV-e-2) 5

on e and a suitable re n-inert solvent, such as
hiyh plgainium hydride and a suitable reaction-inert solvent, such as benzene.
0

AT‘)“ﬂa] (Eﬁl mg%&%g&f&% io@E@ui?afbleer&ﬁEfﬁ%d | d'sNﬂ'anQ‘Q(& id he presence

J.__“ 1

ooy 0oxV)

Intermediates of formula (XXVI) can be prepared from an intermediate of formula

(XXVID) by esterification in the presence of a suitable alcohol, such as methanol,
ethanol, propanol, butanol and he like, and a suitable acid, such as sulfuric acid.

1 C,-galkyt—OH Q
Al—C—on > RL—C—0—C-qaligl

(XX VI OOV
Intermediates of formula (XXVII), wherein R represents a radical of formula (a-1)
with Z; being O, Z; being CH; and n being 1, said intermediates being represented by
formula (XX VII-a), can be prepared by reducing an intermediate of formula (XXVI) -
in the presence of a suitable reducing agent such as hydrogen, and a suitable catalyst,
such as palladium on charcoal, and a suitable acid such as acetic acid. When R! of
intermediate (XX VII) represents an optionally substituted phenyl moiety, it can also be
converted into an optionally substituted cyclohexyl moiety by reduction in the presence
of a suitable reducing agent such as rhodium on Al;Os, and a suitable reaction-inert
solvent, such as tetrahydrofuran.



0 R-GCOH+ 0 O-CH3 H3C-NHO0-CH3 =r R-cl-rte (V) CH3 to Internedi ates of .
formul a erein Q represents a quinoline noiety, ip,. ] Lar a

qgui nof i nggﬁv)drses y wherein R2 is ethyl, R3 is methyl and Rﬁc @%Mlﬁlréqpnﬂular?m
the carboxyl nmoiety is placed in position 6, said internedi ates bei ng
represented by formula (VIl1-a), can bg,prepared by reaction an inter rredl ate
of formula(lXXXIV) in the presence of ai‘ sui tabl e al dehyde, such as
CF13-CH2-CH(=0O), (CH20 ¢ 2, Fed 3 and a_sui t@bl e 15 reaction-inert

sol vent, such as an aI 0 C'E}@arrple et ceem CH(=0) (CH20n
d o can e prepared by reacti ng
'(f'ha I nt€rnedi ate of fornmula (_VI) -

()OxIV) (M1-a) I ntert

an internedi ate of for

in the presence of a sui tabl V\D 02/ 28837 -25 PCTI EPO1/11135 0, 1 APR L1005
catal yst, such as for ex:@& 6 tetraki s(tri phe@@Vprapsphi ne) pal | ad| um and a
suitable reaction-inert en such as for exanple dioxane. o/ ()

(XXXVI) St Intdrosed e sQ¥f Hermudd ﬁwr»ﬂtdraﬂg &gfbs&ﬁs dqmnﬁ)ﬁde nﬁﬂﬂ? sgﬁsékﬂ@mu@r e
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di scl osed furthe t

Loy oo oo BOOT 5 tith il £ g RBhse ihin e ien hO e o B e ool <

:DI nvention (Iivay), ben l@énprapa:redi blyyeatctiﬁc a@pimmﬁiawobﬂ‘onanla (K‘ﬂp\mhepam@dur es.
astergo SI C

par ati.o such as
sel ective ?P{/%SEB% eVl |q¥é{10?’8ﬁ eefﬂ%l‘ewc‘ﬁ%bﬁat{%}ﬁg g?ﬁlﬁoé i e(‘;‘ﬁdf‘ atg §1ng iquid
chr onmat ogr mpigsentsd by fadiula(lVdi) amitbapresenohat BOCls.Enant | orrer s maybe separated
fromeach other by the selegtive crystallization of their 15 diastereomeric
salts with optically wgtivejacids. Alternatively, engntioners nay be
separated by chromato N i onary phases. ™M
Sai d pure stereoiso may -ase—be-defli ve m the correspondi ng
pure stereoisoneric te appropriate i terials, provided
that the reaction occurs stl%reo- sel ectively or st er@osp@m fical I y.

Preferably, if a specific stereoisoner is desi red(l sai d
: V-a)

(IV-b)
Intermediates of formula (IV-2), wherein R* is hydrogen, said intermediates being
represented by formula (IV-a;l), can also be prepared by reacting an intermediate of
10 formula (XXTX) with POC; in the presence of N,N-dimethylformamide (Vilsmeier-
Haack formylatxon followed by cychzatxon)

W
L B
H—-c
-, ZN > a
{V-a-1
0o e N
Intermediates of formula (XXIX) may be prepared by reacting an intermediate of

formula (XXX) with an intermediate of formula (XXXI), wherein W5 represents a

15  suitable leaving grbup, such as a halo atom, e.g. chloro, in the presence of a suitable

base, such as for example N,N-diethylethanamine, and a suitable reaction-inert solvent,
such as methylene chloride.

w W
X N ﬁ N X o
ﬁ o + Wo—C— e ”/ _~”
NP NH ’ éa \\ggf"'NHF~C-]
'R3

(XXX) (XX) (XXIX)
20 '



20 conpound wi Il be synthesized by stereosel ective or stereospecifi c met hods

of prepar These net hods wi I | advant ageously enpl ure
starti ng%'(ﬁmlgg’Val s. Stereoisoneric forns of the conpoug%g&ﬂ) 1/?’81? Ioé M’P) 2005

.are obviously intended to be included within the scope of the invention. 25
A stereoi sonmer of a conpound of formula,{I1-A) or (I-B) such as a cis form
may be converted into another stereoiSofrer such as the correspondi ng trans
formby reacting the conpound with a suitable acid, such as hydrochl oric

acid, in thatepnediaaeefl prmyla (B} egpibe copwier snoiap anermediajeofformyaklVas) f or
exanpl e tet bpfRy SRl Wik mﬁeQmIdﬁﬁte%@m}ﬁMm?oem RItAdtbRsdnbe 60 a ARehblel - B) . the

- N-oxides, the pharmaceutically acceptable addition salts, the quaternary
am nes and TEHSI08IBITERRINaEYy Ul psan dlenbel ee Metiang! and dheddte- show nd uR
antagoni stic activity, nore in particular Goup |I nmGluR \VO 02; 28837

- PCT/EP01111135 - 26 aq{uagonl stic activity. The Goup | gjaG uR specifically
ant agoni zed byV{,he prlesent  conpounds is the mdwR . The nGLuRl antagonistic

activity of the\pge npounds can be denonst #e Si gnal
transduction o lcl ned jrat & uRyrQ CHO—cet*s t{ast and the Cold all odynia
test 5 in rat gnnett ligation, as desc nftu?li. Due to

their nd uR ant agoni $tic et vi Wll)mre in particular their on I md uR
ant agom stic actjvjty and even nore in particular, (vegir nd uRl antagonistic
activity> the m))ounds of formula (1-A) or (I-B), t heir N oxi des,

phar ITB.CEUtI cally acceptable 10 addition salts, quaternary am nes and

st er eechent akhykSONPLRAu VIR A 1SR hyd readms an EHARR o Qrfigvent | on

a"’Qf gI ut amat e-1 nduced dj seases of central nervous tem Di seases in
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abstinence e(adteﬂﬂeﬂﬁﬂ@my &pte@éndhy@bgsraaqgaucﬂpcmadcy\mﬁngaaml ), hypoxic,

anoxi c em,c, st.r.ok rest ain

(neur optt hi Greptiy FoE nsatbytion Fop o REMaRTAe Hhomerds SsFary RoEh Yk a

di seases r eudtdd ammernddorondd CORKEEE), viraiimZi amlifpare tdkemcbgcﬂwaut«nefpnapl nal cord
injury, ny , { t I a i clempai r ed
cogni 11 on eRRG i as NERRH IRt Bl the dBEiIL P BNE R B BEPA GRS AL

di sease, ve?@é\@ﬁa‘?s BﬁéﬁétrﬁnﬁallthﬁeRé@ﬂ( ] Qﬁélf??é’ficesoféﬁél%%b%ﬂea%u)ﬁhééffﬁntl a, Lewy
Body di sea&@amgﬁldlgdwkmugf caebubhteS iia reBRfdALiASR BoIFefl] feREEN NHUNt i ngton’ s

di sease,_ 20,.Do %a[n 8 , epilepsy, aging, Anyot roph| c Lateral Sclerosis,

mul tipl {es scdlug?t AALPHS (Acquired I mune Deficiency Syndrome) and Al DS

rel ated conplex (ARC) R*In view of the utility of the co jounds of formul a

(1-A) and (I-B), |sRQrOV|deda met hod of tr n r.gs bl ooded
ani mal s, includi suffering from 25 gl utalfat e} n\d ced di seases of
the central ner\Wous em Sal d d8 eonpr®es i stration;
preferably oral adnm niNStration, of af«effective anount of a E’o_eround of
formula (1-A) or (I B), aI\I-OX|deform a pharmaceutical |y azgeptable
¢addition salt, allVa (XXXll-a) (v-d-1) -
- . 4 . .
v
Q\ —R?
' A~ TN
N c - Z ll\'—Z
(IV-a) Z.a.j

(XXX!I-b) " (IV-d-2)
Intermediates of formula (IV-a), wherein R? represents CH,-CHy-CH,-Cl, said
intermediates being represented by formula (IV-a-2), can also be converted into an
intermediate of formula (IV), wherein R? and R? are taken together to form a bivalent

20 r1adical of formula —O-CH,-CH,-CHj;-, said intermediate being represeﬁted by formula
(IV-e-1), by reaction with a suitable acid, such as hydrochloric acid and the like.
Intermediates of formula (IV-a-2) can also be converted into an intermediate of formula
(IV), wherein R? and R? are taken together to form a bivalent radical of formula



guaternary am ne or a possible stereoisoneric formthereof, to warm bl ooded .
ani mal s, I ing humans. 30 In view of the above descy/i -

phar nacg?%gil)%g#@properti es, the conpounds of formula tlg(;ﬁg%glﬁbﬁ) Ag‘% éabgly
subgroup thereof, their NJ oxides, pharnmaceutically acceptable additio 20057
salts, quaternary am nes and stereochegjcally isoneric fornms, may be used as
a nedicine. In particular, the use of & conpound of formula (I A and (I-B)

in the 35 manufacture of a.nedicanent for treating or B_r eventing

gl ut amat e- FAddeedHaiShaseld infprngdig brigg sepreacmiediyitommaag1Var2) R¥ centr al
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be used as neuroprotectants, anal gesics or anticonvul stants. The present

i nvention &t %‘balﬁ‘?wfiecﬁ’e%h@f}??‘posi tions for treating or preventing glutamate- 5

i nduced di seases of th& central nervous system conprising a therapeutically

effective anount a gonmpound of faormula (1-A) orw(l-B)}jand a ’
r?i rimulfated into

phar maceutical |y EHTARTEM Y diluent. T
t he present inve

vari ous pharnmaceut¥tal'N for adm nistration pu € N/ odppropriate
conposi tions there may be cited all comp8&itions usually enployed for
system cal ly adm fV€t2ring drugs. To prepare the phaqﬁnggytical conposi tions
of this invention, a therapeuticallyseffective anount of "a particul ar
conpound, in base or addition salt fo as the actiyve ingredient is
conbined in intimate adm xture with a 15\phar euticplly acceptable
carrier, which carrier muy takegg-va-degvari endi ng on the
form of preparation desired for adm nistrati ceuti cal Y
conpositions are desirably in unitary dosage f it e, preferably, for
admnistration orally, rectally, topically, percutanddusly or by parenteral
injection. For exanple, in preparing the conpositions in oral dosage form
any of the usual 20 pharmaceutical nedia may be edﬁf%?éd, such as, for

Ie_xanrpljes V\Eiieﬁﬁled@ie.\z’ﬁﬂfo&?]auﬁid@ maybCsBtrsd By babig: dd ﬂﬁeﬁrh@d;ah@otcf?mp@f or gl
iquid pre ons such as.suspensip p . enul si ons ixXirs an

sol utions: ¥ T”i'tg aﬁgft??%qdéatgﬂgﬁ’rﬁlg‘ @}‘@&@:%ﬁﬁh&g,w‘?@%ﬁf | ubricants,
bi nders, di,$i-cdarbgriddiintidaadeaida anthbtereadtiokdnérnsdlhentcawh asfmeploperer s, pill s,
capsul es fod bl ets. Because of their ease in adnministration, tablets and
capsul es 25 represent, the nost advantageous oral dosgge unk&bfornl in which
case solid pharmageditical caprier re. obvi og;sl y.enpl oy@d-“Meor parenteral
conposi tions, the Rc&rT9Er i P1© u'\s{%é%I_EICHéonpri se Fg't_rergﬂhb\(: ter, at least in
| arge part, though other ingredients, for exanpleywto art’solubility, may
be included. Injegoalle sol utions, for exanple, may be prepared in which

the carri onpris sal.Jj ol o) | ucose 3 0l i.on or _a.m.,xture of
sl ol FhecfRBies EPon RN IB W REERT rhHERS & qindlife 18, i pfdlhif'd

quinoline moiety wherein R?is ethyl, R is methyl and R*is hydrogen, and the carboxyl

conpounds of

moiety is placed in position 6, said intermediates being represented by formula (VII-a), R
can be prepared by reaction an intermediate of formula-(XXXTV) in the presence of a
- suitable aldehyde, such as CH3-CH,-CH{=0), (CH;0),, ZuCl,, FeCl; and a suitable
15  reaction-inert solvent, such as an alcohol, for example ethanol.

CH3"CH2‘_CH(=O)
(CH20)q

' | A _
] P

XXX IV ‘ (Vii-a)

Intermediates of formula (VIII) can be prepared by reacting an intermediate of formula
20 (XXXV) with an intermediate of formula (XXX VI) in the presence of a suitable



prepared in which case appropriate liquid carriers, suspending agents and
the like enpl oyed. Al so included are solid formpr aratipns whi ch
are inteﬁ@@éy?b%be converted, shortly before use, to IF%J&% 01 APR 2005
,preparations. As appropriate conpositions for topical appllcatlon t here may
be cited all conpositions usually enployed for 35 topically adm nistering
drugs e.g. creans, gel, dressings, shad%%os tinctures, pastes, ointnents,
sal ves, powders and the like. In the conposi tions suitabl e for per cut aneous

adni ni st r at ¢asaystisheh awfior Exampiptetrekia(tiiphcoylpbeipbing)rallpdivmiandeiseittdahanci ng

agent and/ %a& o@—xherflg) venlgggh %Qopgn(a?xgg%&o?gﬁy EPOL/ 11135 -28 suitable wetting
- agent, optiona y co Ined wth suit e additives of any nature in mnor

proportions, which additives do not cause a significant del eterious effect

to the skin. Said additives may facilitate the adm nistration to the skin

and/ or may benﬁel pful, for preparing the desired corrpoi tionsgs These

conposi tions y be adm n| stered }J— varl ous ways, ., aslja transder nal

E

pat ch, as aRsp X! Ran oi nt i s especial I‘Xl 3
formul ate the nent i oned phay tical conpositi -@ uit dosage
formfor ease stratlon a i’formT'—f_d'B"y 0 Sags N l= form
as used in the specﬁf’l cati on and claims herein refers to physical
discrete units suitable as unitapyxxdgsages, each unit containing a
predet erm nedCgedhtity of active ingredient calcul at edMB produce the
desired Y herapeutic effect in association wth the required pharmaceuti cal
carrier. Exanples of such unit dosage forns are tablets (including scored
¢§r coated t ) I I waf ers,
N nj ectabl e so u%n%grtl}é&gﬁ)gllﬁggnesn@hgﬁ?m? 28%%)%?&]#&%&? g esgSé% uliﬁghghd 15 the
li ke, and s@gheaj@tleﬂthﬁmﬁkfpméss t her eof . The t herapeutical ly effective dose
or frequency of adm nistration depends on the particular conpound of
formula (1-A) or (. used, parti cul ar condltlonbln treated, the
severitif fPum%ereeﬁeﬁl%%hﬂ%P%e AR aﬁ%eea@emmtﬁm biinyenieh) or f ast ed
20 state, angybdebtgednttyahe pppivhcal ommdwmptoﬁédutd’seDﬂﬁfeidoﬁﬁfsahaphél ent as
wel | as other i ndi tal svveII known to
those ski | 1 eeeerdfE b ERA s<orof it Sor a8 Gl PRzefpn by
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dependi ng on the eval Uati on of SICIaT prescribi'ng the conpounds of
the 25 1nstdasersomeginstienvit Pptﬁﬁyyﬁglvéﬁﬁh%pﬁ féf”@“i’ﬂy’e?&ﬁ‘i‘t}ﬂr%ecr%maﬁ' & reqU| red
dose as twcsepetrhteeey chrbmuto- gmptrr@teehmqhbsdaﬁfg&h&m mwnﬁxprphaiee Smlthmal

t hr oughout e .da a| d sub-dose d as_un age forms
The 1 ol T owi ieelomp A8t B HEEaRal B frof s EoioeBheite e iR on. 30

Experi nent efpmp of the appropriate starting materials, provided that the reacuon occurs stereo-

P selectively or stereospecifically. Preferably, if a specific stereoisomer is desired, said

i'l__\ 20  compound will be synthesized by stereoselective or stereospecific methods of
preparation. These methods will advantageously employ chirally pure starting
materials. Stereoisomeric forms of the compounds of formula (I) are obviously

intended to be included within the scope of the invention.

25 A stereoisomer of a compound of formula (I-A) or (I-B) such as a cis form, may be
converted into another stereoisomer such as the corresponding trans form by reacting
the compound with a suitable acid, such as hydrochloric acid, in the presence of a

suitable reaction-inert solvent, such as for example tetrahydrofuran.

30  The compounds of formula (I-A) and (I-B), the N-oxides, the pharmaceutidally
acceptable addition salts, the quaternary amines and the stereochemically isomeric
forms thereof show mGIuR antagonistic activity, more in particular Group I mGluR



Hereinafter, "DVMF is defined as NN-dinethylforma hide, "D PE" is defined as.
dii soproggll ether, "DMBO' is defined as dinethylsul foxide, "BHT" is defined

as 2, 6- BY@{#28437dj et hyl et hyl ) - 4- met hyl phenol , and " THF" PL3/ERa1/i Had a1 1pp e
t et rahydrofuran. Pp 2005 35 WO 02/ 28837 PCT/EPOL/ 11135 -29 Preparation’ éPR 200
the internediates Exanple Al n Preparation of 01 APR 2000 A m xture of

4- (1- net hyl et hoxy) benzoi ¢ acid (0.083 m3f) and Rh/A1203 5% (10g) in THE
(220mL) was hydrogenated at 50C (under 3 bar pressure of H2) for 1 night.

The 5 m xt uiragoaBitit attietye diievV@oup EmGleR specsfivatlyantagotided bp theeprageat at ed.
Yield: 16g of inter Sﬁdmﬁ% (100% . Exanple A2 Preparation of

2- et hyl - 3- nETHRAMIEE Kl ‘arboxylic acid (interm 2) A mixture of

4- am nobenzqj ¢ i . 299 ol ) .in hanol ., (250 ), was, st.irre t,.room 10 -
t enper at ur eﬂ‘ﬁzrﬁéi‘ﬂg]( %‘%@6‘%%%‘“%@%@55“ %‘i’ﬁ%‘j‘l’@é%“ ERER 9“19—‘@ .“g 0 (0.5
not) was adfSrdalpeantduenon se ciondd tdtenGlaRpen EHO @llsitestdnd the C&A-a8b68miftreapanal

(30m) s. added. .drgpwi se. over a .2 hou erd0d. The m xture was refl uxed
for 2 hours'™A§ Wlﬂb?ﬁ%g}eaﬁi%lﬂ??’eaﬁﬂgsrcggﬁcﬁ@er%{B?ﬁTZ hours. The m xture was

poured into water and filtered -through celite. The filtrate was acidified
till pH=7 with HCI 6N and the m xture was 15 evaporated till dryness. The
resi due wasDustedheir tifduR afitagoiietic tivity,imereiimpartivilet their Groep I m@HR

2- et hyl - 3- - 6= aui Aol N jd - 0
B opas at  on oy %“Wf?a%ﬂﬁﬁ?%hkﬁrﬁém?ﬂéﬂ%%%%ﬁé?s‘%gﬁidded at
5C to a m xheeenpgungs Oﬁf(@mlﬁe(ﬁz"e)rmﬂ‘ﬁg thedx ¥opides phagpacentisally aseesittde hanami ne

(0. 27841970l Additidn GHRCRatdRhaly ARk andii@edihknttaly Wdnctc fofiRélaRusé@PH the

t enperature overni ght, poured_ out |nitM$ \F/_;/Slt,er a&g ext r%ﬁt ed with CH2C12. The
organi ¢ | aySRmEN oF gisxprHonL! Shafamag-1agycrd diseasghRlethe CERtER] IRFAEIF X ut i on an
\(Nat e ; , dri eldisé:ib@ﬁ?@hic}i b kéle fadslamthatehhas Sednwilonw@sed Richpierdaesidickiva desi due
60g) was crysta

X { ed from di e% oYl et her .. iﬁr&? %%%:ﬂi&?{i tate was . filtered- off

and dried. PREFEsIGRECIEY PSS t S O S PR i ¢ 25
| ayer was sSepemat iaflriesdsthehiostrbkea carbic K2EOS paiol (ueuropathicasine ihflanirthatesy er
dried s pain, hyperalgesia), hypoglycemia, diseases related to neuronal damage, brain trauma,

head trauma, spinal cord injury, myelopathy, dementia, anxiety, schizophrenia,

depression, impaired cognition, amnesia, bipolar disorders, conduct disorders,

Alzheimer’s disease, vascular dementia, mixed (Alzheimer’s and vascular) dementia,

Lewy Body disease, delirium or confusion, Parkinson’s disease, Huntington’s disease,

20 Down syndrome, epilepsy, aging, Amyotrophic Lateral Sclerosis, multiple sclerosis, -
- AIDS (Acquired Immune Deficiency Syndrome) and AIDS related complex (ARC).

In view of the uﬁlity of the compounds of formula (I-A) and (I-B), there is provided a
method of treating warm-blooded animals, including humans, suffering from

25  glutamate-induced diseases of the central nervous system. Said method comprises the
administration, preferably oral administration, of an effective amount of a compound of
formula (I-A) or (I-B), a N-oxide form, a pharmaceutically acceptable addition salt, a
quaternary amine or a possible stereoisomeric form thereof, to warm-blooded animals,
including humans.

30 .
In view of the above described pharmacological properties, the compounds of formula
(I-A) and (I-B) or any subgroup thereof, their N-oxides, pharmaceuticaily acceptable
addition salts, quaternary amines and stereochemically isomeric forms, may be used as
a medicine. ‘In particular, the use of a compound of formula (I-A) and (I-B) in the

35  manufacture of a medicament for treating or preventing glutamate-induced diseases of



(MS™), filtered and the solvent was evaporated. Yield: 30g of interrredi ate
(3) (54% . WO 02/28837 PCT/EPO01/11135 -30 Exanple A4 Preparation of

(interm WPORREH? A mi xture of 6-brono- 2( 1H) - qui nol i none RAT/RRYIHSS) i‘n Igthl@J
(55nl) was stirred at 60C overnight, then at 100C for 3 hours and the

'sol vent was evaporated. The residue was taken up in CH2Cl12, poured out into
ice water, basifred with NH4CH conc., fRTtered over celite and extracted
with CH2CI Z. The organic |ayer was separated, dried (MSO4), filtered and
the sol vent thmmadae%ai SdtemYis pkalideld M@reqxf drfiéug4re ipedsent(chinpo(idkdhay Exanpl e
AS(|nterm %Pre aratlon 01 eINDIVFéIH was added dropw se at 10C
under N2 fI8 fetﬁi BLYTSPOEG ) anajgepigs or qufic H{}}L e addition, the mixture was

allowed to vvarmto roomtenperature N (4- brom)phenyl)butanam' de (0.33 nol)
he .m xt ur,e was 5C over hen

was added pqrtionw se. tirred at ni

B T owed ¢ o ABbPRH ToEMITEHBa At F S e b B beliredh prtbE A Nemaler ¢
reactiony. mﬁchrcﬁmasmtoatte cemsgal hetvoas edteaf fompmmlgedhsvapdutiaaldyeffdctiagrount  of
wat er and drjed acuu resi gu C I ether
and 15 dri e GCOQH g‘fo ar@(ﬁv\g{sgyvaﬂ{u ﬁ?ﬁy ceuE?a(Bg)) Cidfé e %Iat i on of
tti R, (i ntecastror@liluditO r| APl ? 2005 A m xture of internedi ate (5) (0.162
nol ) in methanol (600nl), and a solution of nethanol sodiumsalt in

met hanol at 35% (154nl) was stirred and refl uxed overnight. The m xture was
pour ed out &herpioe, therremppurdswi thet preseabinyention o anyofubgronadhesepfunaybea  snal |

amount @ wainema@daqnioalae@us%ahﬂac@b@&h PormS 2 RAmER RS pagsies. qqu the nixture
20 was extracted with CI2. The or anlc | ayer qv&;ugwﬁgarate@& shed Wi th

ater, dri e@pr?wmmmﬂpmhea TR 5 S gRARS ¥ el d: 31.9g
iof i nt er mediyategnifdly adnfS@rindkapR| Bo pepate eRpPhaimaesutizhl ¢01ﬁpdsn(dnl§lbﬁmlil§ 7

invention, a therapeutically effective amount of a particular compound, in base or
addition salt form, as the active ingredient is combined in intimate admixture with a
15  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 desirably in unitary dosage form suitable, preferably, for
administration orally, rectally, topically, percutaneously or by parenteral injection. Fer
“example, in preparing the composi»tions in oral ddsage form, any of the usual
20  pharmaceutical media may be employed, such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,
 emulsions, elixirs and solutions: or solid carriers such as starches, sugars, kaolin,
lubricants, binders, disintegrating agents and the like in the case of powders, pills,
. capsules and tablets. Because of their ease in administration, tablets and capsules
- 25  represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the
carrier will usually comprise sterile water, at least in large part, though other
ingredients, for example, to aid solubility, may be included. Injectable Solutions, for
example, may be prepared in which the carrier comprises saline solution, glucose
30  solution or a mixture of saline and glucose solution. Injectable suspensions may also be
prepared in which case approprate liquid carriers, suspending agents and the like may
be employed. Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations. As appropriate compositions
for topical application there may be cited all compositions usually employed for
35  topically administering drugs e.g. creams, gel, dressings, shampoos, tinctures, pastes,
ointments, salves, powders and the like. In the compositions suitable for percutaneous
administration, the carrier optionally comprises a penetration enhancing agent and/or a




o 1,1 -Carbonyl bi s-1 Hinndazole (0.074 nol) was added portionwise to a

m xture of 25 4-met hoxycycl ohexanecarboxylic acid (0.063 nol) in CH2Cl Z
(200m ). YhE2483%t ure was stirred at room tenperature for PETERRUIHI3Then, 19D 10
N- met hoxynet hanani ne (0. 074 mol ) WO 02/ 23837 PCT/EPQ /11135 P | APP 3004PR 4
was added. The mixture was stirred at roomtenperature overnight, poured out
into H20 and extracted with CH2Cl12. TH¥-organic | ayer was separated, washed
several times with HO, dried (MySO4), filtered and the sol vent was

evapor at ed.suitabdd erettihg.agent, @ftionsltyecombired witkseitgblecadditties ofiany natureinof

(2001 “walROEoRRRERE G RAR RIS S BB drEfi e 715 (4
equi v), thékinabaitpdditimesmay fak:?itﬁdtfmfa;imimhteatidd tortl Ek_ilwmd/ex/mpy)b_aﬂflbrﬂge iy
ind dred CURETleRES EqnRuMaRy Phese ERoBLBEA I PhE MR BRE 7

preci pi tSat ganess wayst @geds ofrinsdembali pitel, as @waotiomas 8OCimdanti gh vacuunm S50).
Yield: 8.8 g of 6-fluoro-3,4-di hydro-2H 1- benzopyran-2-carboxylic acid
(intern. 8) (15.0%. b) A mxture of internediate (8) (0.255 nol) in ethanol
(400ml) andt isegB4iallgafiyanizgsoussioifonmudate the afefemenbonedmhagnisutical The sol vent
was evapor 1 dr j ; ] o . The
organic | a%gl?g(\;\g/éﬂééligelgg%{g? E%gem(t/a}gﬁe)géévagté ﬁa%@g?@aﬁégﬁfggmk%%%aﬂ | tered
and the so?{wmoswsfoevaﬁaﬁe&ﬂ@me sppafigpiongdslaims Regein refers to physically -

6-f 1 uorie- 3 dikcitd Wiis Quithbld adaiiEAPIdsasks 2e L B ubeph@inng 4 piedb@mibed (2 tey C)
Reaction under. N2. A m xtyre of sodjum bl(jiséiz-CﬂIgt hoxyet Xaﬁlzﬁl um._nunhydri de,
70 we % soPLesh BN BB E ot e e it g )
(reflux) wasth tROreqdided piiropydusieal durriengEdarhplas of smch unidbsppedormxangr e of
intern. 9 2..mal }. and benzen ni Af t. I rring for 2.5 hours at
refl ux tem%ag)gei‘% grrq%ua‘f’ ggcor% <§J§rucrog£%\%éa§o‘?85 O%%pégletg cf; l@ééﬁ éﬂﬂ%{e‘%‘%ﬁﬁ"r"g%as
deconposed pasketsdwrafegs, dnjoiatls eolatidna o kusp8sions) teaspognivdg, dabl¢spoomfu)s arithi s

m Xt ur gswa r Yo and this mxture was acidified with
concen??at glgnﬁ(;%r ocsﬁg%ﬁ&?:&glgl“g@ésT ifafr'n' xture was extracted with diethyl 25
ether (500 m). The separated organic | ayer was washed with water, dried,

filtered amde tHehesdaigRtfcntine VSR frafuetcy Jheinigsiratith dspsndd theed by col um
o oot OO AR Lo S Bl AP u b I SRS Liget on ves
6-f | uor o- 3frdatet], thyeregetsof Hiverundipipn dring-treatedatho lagg, ivetightnsex, fed)or(f85ed . 30 d)
oLy 0 LR gl B e RIS 1oL
sul fi nyl bi Bediettinadsg individual may be taking, as is well known to those skilled in the art.

Furthermore, it is evident that said therapeutically effective dose or the effective daily

dose may be lowered or increased depending on the response of the treated subject

and/or depending on the evaluation of the physician prescribing the compounds of the Sy

25 instant invention. It may be appropriate to administer the required dose as two, three, ’
four or more sub-doses at appropriate intervals throughout the day. Said sub-doses may
be formulated as unit dosage forms.

The following examples are intended to illustrate the present invention.

30 |
Experimental part
Hereinafter, “DMF” is defined as N,N-dimethylformamide, “DIPE” is defined as
diisopropylether, “DMSO” is defined as dimethylsulfoxide, “BHT” is defined as 2,6-
bis(1,1-dimethylethyl)-4-methylphenol, and “THF" is defined as tetrahydrofuran.

35



(30 M) during 10 m nutes. After stirring 10 mnutes, a mxture of interm
10 in CH2 m) was added during 5 mnutes. After or 15

m nut es, ﬁb&- |§8§?hyl et hanam ne (125 tni) was added. V%enﬁf%%[iéfdr%lng jl:Jre was
warned up to 35 roomtenperature, it was poured out in water. The product
was extracted with CH2I2. The organic Layer was wased with water, (HCAPK 2005
(1M, water, NaHCO3 (10% and water, WO°02/28837 PCT/EP01/11135 1) 1 4u 2005
32 dried and evaporat ed The_ resi due was dissolved in diet hyl ether, washed
with water, £ evapor ated. The residue was purifi ed by

col um chr or%@lmy over silica gel (eluent : CHCl3). The desired
"fraction was collected and the eluent was evaporated. Yield: 21.6 g of

6- fl uor o- 3, 4- di hydr o- 2H 1- benzopyr gn- 2- car boxal dehyde 5 (interm 11) e)

Prepar at i on Répatdtioh®f m f}‘){ F v ON- - Cl (imtBad. Ml i t hi um 1. 6M (0. 056 nol )

“was added sIovay at -70C tion of internediate (5) (0.046 nol) in
THE (100nl). The m xture“wa® stirred at -70C for 30 mnutes. A suspension

OI i nt gr mt mn%ﬁ?x%@4@lzﬂethy1et§bi@)S&Q@mﬁ%ld\tfwswdfé@fhnaImmtsﬁog 5%h@og) m& ua 8 wats
stirre a or en r g, roomtenp ou ou
into H20 andﬁ% 2ot )éws&ﬁygwgﬁ?%at 5&’}1'(2 (@lefahbe Presyur 0&@ g’égéﬁl‘&t‘ Bedri ed
(MySH4), sf i ligfuechw s filltdréboes ksiatwashsd eMaDHFa0e dvapbided. aseldueﬁgéﬂg) was

purified by coI t ography over silica gel (eluent:
cycl ohexane/'Ef g‘%f@(@%S 35m). The pure fractions were collected and the

sol vent was reged. Yield: 9.5g of interm 12 (55%. 15 Exanple AS a)
Preparatmn%&gp&a@% (interm 1a%m(|nterm 14) A mi xture of internediate

fﬂS) (o 1127 Breplajation ofidetuyky entihylimijriaolingcabeylipraeif (ltedm. R2CO3 ( 0..2254 nol )
DVE ( S00mg }oi &S of a_amlﬁ&bea&mé 2&@(6 999 ) npaﬁélo@pﬁog{;f\»as st&&ala%ou'{ he

sol vent was evapor at ed he residue was taken H2O. The

and
organic 1 ayé?mmur%ga%t@&%amomné (B (102 WPE’r@&e‘énECQIhéHQQI(Q/ént was 20
e\éapor at ed tn?]du wﬂrasdﬂecspombrmsé esd gy &d&&%ﬁ%w@ nglgb'fctl e })b:m €S0nm 0 am.
chromat ogr ap el uen Z 15-40 ¢
Two fract] ot P Froadyine s 2hebRatErt T DONTE S PE BOA o B N o o
5. 79 of i nt &ephat fodn( @BAREraqme fori lfithemsmThexxﬁﬁn%wasmoufadep@r\aatcmddﬂte@emt erm
15) ~“through celite. The filtrate was acidified till pH=7 with HCl 6N and the mixture was

15 evaporated till dryness. The residue was used without further purification. Yield :
'56.1g of 2-ethyl-3-methyl-6-quinolinecarboxylic acid (interm. 2).

Example A3
' Br-
Q
Preparation of \ON/“\/\/ (interm. 3)
H :
&) Pentanoyl chloride (0.2784 mol) was added at 5°C to a mixture of 4-

bromobenzenamine (0.232 mol) and N,N-diethylethanamine (0.2784 moi) in CH,Cl,

20 {(400ml). The mixture was stirred at room temperature overnight, poured out into water
and extracted with CH,Cl,. The organic layer was separated, washed with a
concentrated NH;4OH solution and water, dried (MgSO,), filtered and the solvent was
evaporated. The residue (60g) was cfystallized from diethylether. The precipitate was
filtered off and dried. The residue (35g, 63%) was taken up in CH,Cl,. The organic

25  layer was separated, washed with a 10% K,CO; solution, washed with water, dried
(MgSOy), filtered and the solvent was evaporated. Yield: 30g of intermediate (3)
(54%).



A mxture of internediate (5) (0.0751 nol), thionorpholine (0.0891 nol) and .
K2C03 (9 nol) in DVF (200nl) was stirred at 120C The
sol vent z\agsogeglggz)orat ed till dryness. The residue was tak{éﬁ{/g%%ilﬂﬁgiﬂmz #rd)005
H2O. The organic WO 02/ 28337 PCT/FPOL1/ 11135 -33 | ayer was separated, dried -
(MS™), filtered and the sol vent was %\ﬁaporat ed. The residue (26g) was
purified by colum chromatography over silica gel (eluent:

cycl ohexane/ Et OAc, 80/ 20; 20-45 gn). Two fractions were collected and their

sol vents Morat ed. The two fractions were conbined. Yield: 9.4g of
interm 15 (37%; 5 np. 8 vl p € A9 a) 4- Ani nobenzoic acid (0.219 not)
was added a sol u i on of B - nitro?enzengﬁulfonate (0.118 not) Iin -
H2SO4 70% ;Pi nQ d t he M gAms, stir refl uxed.
2-propene-1,1-diol, 2-nmethyl-, di acetat e (0.216 not) was added dropw se 10
and the ni % mixussad 6rhedino2EtEEgrindlitvoe & 08 Etriodnio PACIO O7A) wiees stiddddt and t he -
m xture s 4 t he
resi due vvawgﬁp(gh{r/eré&ﬂ ﬁieg%?&d \i&\r/af'? reg}l %ﬁ@fﬁ&_‘xﬂ%&\?@eﬂ*%@%@{ at@c‘i’ﬁﬂ%ﬁ%ﬁg The
organi c | ayess takgs ugiin €H-Chiggomd e énte veepuatat, basifisthwith ML cans., Plietetli ed by
col um ghr QB! ARIARREx BURLY with LHER1,0Ghe (LR ayer &h%@élea&dpaﬁmnol 9911).

The pure fractions were col |l ect 0 ate of et hyl
3- net hyl - 6 &SRk filteted apdhgisakvent(W s pRerated) Y (ehdolt. 08 qf)mflcmléﬂilﬁﬁe #5 (0.098
not) in THgT{®@yO0nml) was added at 0OC to a solution of LiAlIH4 (0.098 not) in
THE under N2. Wien the addition was conplete, water (10ml) was added. The
preci pi t at ExwmplefAl tered off and washed with CH2Cl 2. The organic |layer. was
dried (MySO4), filtered off and syvaperated. The product was used w thout sy
further 20 purification. [ 1B j of 3-net hyl - 6- qui nol i nemet hanol

: S W added t ¢intermoduti on of interm 17
(0.096 Mot) in CH2Q 2 (2009‘1) d the m xture was stirred at room
t enper at ur ®NIBK37h1) hasiadded BrepwisexdtU0BC under N ﬂlcb\et@HOClM(d(]&xlnl)ceMtére and the

Ittratge wWag lerar oﬁ%é%%‘f&e § to m was
fil e R ABR,£20 o D102 (100)

added "agai n. ure was stirred for m xture was
filtered tWr@dghmegmanb@mmdaﬁbﬁamB wasrpéldpd g@me@wwas The aixture wasit

further pugmfrécpa%tsvs%ovééh%hﬂ then hflo %48 t&&ooiwﬁiohyien@eﬁmre%a geRuRRx8h dehyde
(71% (interm 18

1, 1' - oxybi %(WMSt‘OQiST%r%?’B§ﬁFHE§E§éﬁ (;%p\w\é %ffj‘dgé 3&%‘@‘?‘5“

m xture of offtdatef fhdldkiganacuum). 1 The ré3fiuexydiveshdtbwith Bttt diethylsthditanan of

i nter 18 ,(.0 t turnin OmM ) was added carefully at 5C, the
m Xt ur S\A/agl(lﬁ%tcj’r{lee |4)r%t§°f ﬂ%fh egiééex ‘racted with EtQAc_ Yield : 11.34g

of (t)-a-cyclohexyl-3-ne 63Ul emet hanol (63% (interm 19).

b) Preparation of N / o - (interm. 6)

A mixture of intermediate (5) (0.162 mol) in meth’gnol (600ml), and a solution of .
methanol sodium salt in methanol at 35% (154ml) was stirred and refluxed overnight. =

The mixture was poured out on ice. The precipitate was filtered off, washed with a

small amount of water and taken up in CH2C12, K,CO; 10% was added and the mixture
20  was extracted with CH,Cl,. The organic layer was separated, washed with water, dried .

(MgSOQ,), filtered and the solvent was evaporated. Yield: 31.9g of intermediate (6)

(74%).

Example A6
0

e}
Preparation of /O/LKT ~ (interm. 7)
o

1,1'-Carbonylbis-1H-imidazole (0.074 mol) was added portionwise to a mixture of
25 4-methoxycyclohexanecarboxylic acid (0.063 mol) in CHzClz (200ml). The mixture
was stirred at room temperature for 1 hour. Then N-methoxymethanamine (0.074 mol)



- APR 2005 35 1VO 02/28837 n4 Exanpl e A10 Preparation of PCT_I EP01111135 O A

Py

PR 7005 ((interm_20) A m xture of conpound (5) (0.001507 nol), )

tributyl (TY8UAEXY et henyl ) st annane (0. 00226 nol) and Pd(W@%‘WQ@?OOOlSl
mol) in 1,4-dioxane (5ml) was stirred at 80C 5 for 3 hours. Water was, %’P?dﬂs
The mixture was extracted with EtQAc. The organic |ayer was separated; " *
dried (MgSO™4), filtered and the sol vent>iwas evaporated. This product was
used wi thout further purification. Yield: 1.4g of interm 20. Exanple Al |
Pr epar at i onwa$ addedt Ehermigtaje wasstixed ateroof teppgraiuredo easght( peusprbewtdntac cor di ng

to B6) (0.08d33d0tactdd Wﬁf( Phe d@amt ldye AR %}eﬁ%&é&g%a&m%é\{e\fﬁs stirred

at roomtenpérature over hen pé&ured out | acidified with HC
3N and ext 1 HOESHItFLD, Eiahezsi fieguhind thagdveniass separibdic i ede

(M1 gSH4), biiiened and the solvent was evaporated. The residue was taken
up in diethyl ether. The precipitate was filtered off and dried. Yielding:

0.26 g of wRipgpewdi ate 23 (56% . (np.: 232C) i5 Exam | peAl 2 a. Preparation
of N(interm%% (Tnterm 23) A m.xture of 5-bronD-,IH-AH1®oI e- 2, 3-di one

(0.221 nol ) & oNEters N-feme-Seie-td -beszomyiram2-gubgiidicrasid @ Omoninésetivr ought
to room t enpgd pf00fe) Wixthy2rARALBOARE PAC 253 as BBAk ywa A fegddpdke offHE (3N xture was
stirred and refiuxed for 1 hour af?d,lréo E‘l E\utes and ﬁcb;/gl fied wth AcOH
unti| pH=S, Sae B eeirlyet Wieiiigied 91 The BURISMEHRIEADURER haE EFURE 0 dried.
Yi el di ng 52stBreg impetrolewn eeet.aTle piécipitae ivas fltered btftaad Ahed (VEotwah; H1°€Y).di ng:
80%) . \ﬂp ngtgprgggstiﬁéatl?dn 1?&%%&%/@09{, tll_e‘sp?eéfgl(fa(?e wgg[{tggé)&ff Ja&c}aéed
= (vacuum; 80°C and high vacuum; 85°C). Yield: 8.8 g of 6-fluoro-3,4-dihydro-2H-1-
- benzopyran-2-carboxylic acid (interm. 8) (15.0%).
b) A mixture of intermediate (8) (0.255 mol) in ethanol (400ml) and H,SO4 (Sml) was
stirred and refluxed for 8 hours. The solvent was evaporated till dryness. The residue
15 was dissolved in CH,Cl,. The drganic layer was separated, washed with K;CO5 10%,
-dried MgSOy), filtered and the solvent was evaporated. Yield: 45¢ of '
~ethyl 6-fluoro-3,4-dihydro-2H-1-benzopyran-2-carboxylate (interm. 9) (79%).
¢) Reaction under N,. A mixture of sodium bis(2-methoxyethoxy)aluminumhydride,
70 wt % solution in methylbenzene 3.4M (0.44 mol) in benzene (150 ml) (reflux) was
20  added dropwise during 1 hour to a refluxed mixture of interm. 9 (0.22 mol) and
benzene (600 ml). After stirring for 2.5 hours at reflux temperature, the mixture was
cooled to +15°C. The mixture was decomposed by adding dropwise ethanol (30 ml)
and water (10 ml). This mixture was poured out onto ice/water and this mixture was

) acidified with concentrated hydrochloric acid. This mixture was extracted with diethyl

25  ether (500 ml). The separated organic layer was washed with water, dried, filtered and
the solvent was evaporated. The residue was purified by column chromotoghaphy over
silica gel (eluent : CHCIl;). The desired fraction was collected and the eluent was
evaporated. Yield: 34 g of 6-ﬂxioro—3,4-dihydro~2H—l-beﬁzopyran-Z-methanol (interm.
10) (85%). A '

30  d)Reaction under N;. To a stirred and cooled (-60°C; 2-propanone/CQO, bath) mixture
of ethanedioyl dichloride (0.1 mol) in CH,Cl; (350 ml) was added sulfinylbis[methane]
(30 ml) during 10 minutes. After stirring 10 minutes, a mixture of interm. 10 in CH,Cl,
(90 ml) was added during 5 minutes. After stirring for 15 minutes,
N,N-diethylethanamine (125 ml) was added. When the mixture was warmed up to

35 room temperature, it was poured out in water. The product was extracted with CH,Cl,.
The organic layer was wased with water, HCl (1M), water, NaHCO; (10%) and water,



O ; APR 2005 (interm 24) (interm 25) nBuLi 1.6 M (0.0816 not) was added
dr opwi Se\@tov/" C to a suspension of internmediate 25 (0.034 m)tl)lﬁqnd 4 apo
i nt er med"2%&*%67(0. 034 not) in THE (300 m) under N2 fl oW AREY 135 Y & ARBI005
stirred at -78C for 30 minutes. nBuLi 1.6M (0.0816 nol) was added dropw se. -
The m xture was stirred for 1 hour. A mﬁture of internediate 9 5 (0.102
not) in TP.F (250 nil) was added sl ow y7’“The m xture was stirred for -78C to
-20C, poured_ out into H2O HCO 3N and extracted with Et OAc. - The organic | ayer
was separ diried and eyangrated. gBoppsidae mesdiseplverhia dietbykashere ashedsvidhy #gtarat ed
till drynesgied, flgbd hftfevapOrai. gﬂﬁfreﬁ(ﬁWWﬂHd%yrﬂ?ﬂhﬁh%h%@uﬁ%aph
internediate 27 (86% . Exanple Al3 a, Preparation of HCY Y~ Y Y (i n?lerm 26)-
10 4- ani no-%’ﬁﬁ@h%gé}lﬁ‘ﬂpﬁiﬁfﬁﬂgbh ?@.@sm%’gﬁqﬂwsgeli@ﬁ%aw therResé was r oom
t enper at ur &vhorfted O feld: 2169 of%-80bRL D4-AildR L H21 ek Rpgtan( £ cABox MBERyden AcOH
(100ml). The m xture was stirred and refluxed for 8 hours and evaporated to
dryness.’ TH&temediiHue was t aken up in CH2Cl12, water was added and the
solution was basified by Et3N The@8r gani ¢ | ayer was separated, dried
(MS™), filtered, and the gsl yé eyaporat ed. .. The ‘r_:‘@%l due was
crystal | i z&d PRP3RAtion 8F opan précipl tatle was f§MEERe ) of f and dri ed.
Yi el ding: 2.5g of intern~26 R - S N ation of (interm 27) CDI
(0.012 not) was..adde t erature t Jution of interm 26 (0.011
mot) in G%iéhw)ﬁﬁ @9%9531?@ @é@@w&%f’ﬁ?’@&mlv%% ature for 1
hour. net hnseyacdine BtOPL6 bl PinIPHROI00mija STiscsedu@vwhstsierediak { 10°€ fop30St i rred
at room 20 tenperature f.or 8.hours. was, .a L Pkt at S
filtered ofr?’.nm%ﬁ'eg‘fsflmcp%{? B0 e”%iﬁ@@?%&”@ 'Y ﬁﬁﬁ{(lg@gﬁ 5 %%Seg%&regasﬁ?‘%ﬁr ayer
separ at ed, Theimidturdty8Otiredfat 1@ Caldr 1anur, WRNOZHRER 3 rdROT (ERGI4tAE] Bured1 APR
2005 - t éﬁe@ S T g,gh'iq é{\/@%s | {zed from
di et hy?l%et @rt.ﬁg & tdBrema%lY%g?%ﬁ\?\ggAf’i ??%?é’ olf’igya_n 5%?33%@&%?d| ng: 0.95¢g
of interm ®ESC3hditeredpd thesmtyent meg aysiperatad Frcrssidue (D) ofas pprified oy 28) 5
4- Br onbbenzgnai fifohRoB3phyBidr siRs RIGARNALyERRRAEIMONALINNE); 19-Fuge), ut i on
of 3- chloride-2-ethyl =2- but anal gﬂo” 041 oty in AcCH (60. ), The mxture
was stirre [yre fractions were collected d the solvent was evaporated. Yield:"9.5g o

interm. 12 (55%).

|

15 Example A8 ‘ '
Br\@\/f\ . . Br N
a) Preparation of N NSO \(:’\/N):\‘j
H |
and

(interm. 13) o
(interm. 14)

A mixture of intermediate (5) (0.1127-mol), 2-methoxyethanamine (0.2254 mol) and
KCOjs (0.2254 mol) in DMF (500ml) was stirred at 120°C for 15 hours and then. A
cooled. The solvent was evaporated. The residue was taken up in CH,Cl; and H20.
The organic layer was separated, dried (MgSQO,), filtered and the solvent was
20~ evaporated till dryness. The residue (33.53g) was purified by column chromatography
over silica gel (eluent: CH,CI/CH;0H 99.5/0.5; 15-40 um). Two fractions were
collected and their solvents were evaporated. Yield: 5.7g of interm. 14 (38%) and

interm. 13 (34%).

AN A S N

b) Preparation of N N A (interm. 15)

A mixture of intermediate (5) (0.0751 mol), thiomorpholine (0.0891 mol) and K,CO;
25 (0.15 mol) in DMF (200ml) was stirred at 120°C for 12 hours. The solvent was
evaporated till dryness. The residue was taken up in CHyClz and HO. The organic



refluxed for 8 hours, brought to roomtenperature and evaporated to dryness.
‘The product was crystal lized fromEtOAc. The precipitate was filtered,
washed WHM22RB08 10% and taken up in CH2Cl2. The or gamCa/BPAY&H3ash T APR 200
Separated, dried 10 (MgSO™4), filtered, and the sol vent was evaporat ed.
Yielding: 4,6 g of interm 28 (54% . Exanple Al15 a. Preparation of O
(interm 29) A solution of KOH (0.326 fBt) in H20O (150ml) was added slowy
at 5Cto a solution of 1,3-cyclohexanedi one (0.268 not) in H2O (150nl). The
t enper at ur dayagstasneparated dried MO, fitdred 2@) tht balvent was evaporated. The

2-b | - (4:.nit 294 not .add t Th
i xture wastutts BB G it B R e R el T B B B D e v
fi |8 1:5 e/(; ed, vva}yhbﬂe?ﬂn?/ﬁtm@%ﬁtémwi ?rrﬂj @N@ﬂac&brtmerandle«ttddeﬂd g‘ﬁlekdver@ 639
0 I I
E)r eci p| t at e‘gewég‘??poﬂt%d? e@‘ 31”9 ﬂ%‘é‘\‘ﬁéf’ %%eirp 8°m5‘|“§‘? dﬁelgl 5%&' 8%{“3491‘.' ?\%Wﬂ] 29 (42%
(rap.: BOOGhp. 82°G. Preparation of ( IFS (interm 30) N+ Off 0 20 A mixture

of interim 29 (0.145 not) in H2S04 (40m) was stirred at roomtenperature
for 1 hour Exampled9out into ice, basified with NHAOH and extracted with

GroCi2. The) LHIAMIEL Y RG0S PR0A1AL e lb nSH iSOk bL{ er ed, and the

sol vent Was evapor at 1zed from Et CH. The

preci pi t at éutv@@nmmewéfoea*e&@ {1%&maldr He804 7%@@“%3“@@3 mixwen wapstigeadt of this
fraction (ke e’ Yphdtlehd-Z8cibl Ommdeh it dlalsb@te?(ﬁ 206 ﬂﬁilpsb&saédﬂea\@ﬁ);fm!;é ered

ff dd Yield t V\002/28837
R P T A N U I S T P
m )o(lt ure of wastsermi at3¥D°CPodEhoue. )Tha%ﬁmre Masl,3 éﬂd@gr)atddntlﬁtr%xﬂl(el@&ﬂdurmﬁ_sr ]
rogenat g [ 90 erature. u sSsur.e our e
m xt ure vadnofts PAPREIRCRE LM E R clkieg 3he PletRREEs A aBeBl gani ¢ 1 ayer
was separ at®gSQd) uelk vapivged4The feisidue mad purifiad! hyh@hamh Clenmatggsapbyapyer at ed. The
residue (9.3g) PeIehY ) di '/ZS{% ﬁnélr%m)dqﬁ%wﬁe fﬁ%@&{a wJ@@olﬂ)erc?eQi' gt at e was

filtered off and drjed te was evapor at ed.
The resiPduévieeragd wisdd p%hglof rs@a @yme@vh u@ﬁkwbegylafﬁﬁwm 16) (45%).
b) Interm. 16 (0.098 mol) in THF (270m!) was added at 0°C to a solution of LiAlH,

(0.098 mol) in THE under N;. When the addition was complete, water (10ml) was
added. The precipitate was filtered off and washed with CH,Cl,. The organic layer.
was dried (MgSO,,,), filtered off and evaporatpd. The product was used without further
20  purification. Yield : 16.71g of 3-methyl-6-quinolinemethanol (interm. 17). -
¢) MnO, (0.237 mol) was added to a solution of interm. 17 (0.096 mol) in CH,Cl,
(200ml) and the mixture was stirred at room temperature for 12 hours. The mixture
. was filtered through celite and the filtrate was stirred again with MnO, (20g) for 12

N hours. MnO, (10g) was added again. The mixture was stirred for 12 hours, The

25  mixture was filtered through celite and evaporated. The product was used.without
further purification. Yxeld 11.71g of 3- methyl 6-quinolinecarboxaldehyde (71%)
(interm. 18).

d) A solution of bromocyclohexyl (0.14 mol) in 1,1’-oxybisethane (50ml) and Mg
turnings (50ml) was added at 10°C to a mixture of THF (0.14 mol) in 1,1’-

30  oxybisethane (10ml). A solution of interm. 18 (0.07 mol) in Mg turnin'gs' (100ml) was
added carefully at 5°C, the mixture was poured into ice water and extracted with
EtOAc. Yield : 11.34g of (+)-0-cyclohexyl-3-methyl-6-quinolinemethanol (63 %)
(interm. 19). '

35



over silica gel (eluent: CH2CI ZJCH30H, 99/1; 15-40m). Two fractions were

col l ected and the sol vent was evaporated. Yielding: 1.6g Fl and 1.2g F2. F2
was crystQP2¥8d from EtOH The precipitate was filter eBCHEPOHHASY i efls APR 2005
Yi el di ng: O. 24g of interm 31 10 (2% (np.:202C). d. Preparation of C AR
r(interm 32) Ninterm 30 (0.02 nol) was added at roomtenperature to a

sol ution of 3-chloro-2-ethyl- 2-butenat340.04 mol) in AcOH (50nl). The

m xture was stirred and refluxed for 4 hours. The sol vent was evapor at ed
till dryness. The residue was crystallized from EtQAc. The precipitate was
filtered off and dried. The residue was taken up in CHZCl2. 15 The m xture
was basi fi dikampletlAK2C03 10% and extracted with CHZCI Z: The organic |ayer

was separated, dried (NIgSO4), fidtered, and the solvent was evaporated. The
residue was crystallized fro t pitate was filtered off and
dried. Yi drefiaragion2f5g of i Exanpl e AlrerRr.@0ar at i on of
(interm 33) OH NH2 20 A-Qix & it rophenyl ) - 1- phenyl et hanone
(0.083 nol) and Raney Ni (20g) in EtOH Y20qhtl) was hydrogenated at room
tenperature for 1 hour under a 3 bar pressdre, then filtered over celite,
washed wit h\ﬁihﬂ@e&’f@bﬂl@amah@)dm(ﬂdmmoé) titngyl(1-gthosgethényil)stagnane 33 (97% . WO

of N O 1 ASTESEORAT U (400 SOTERIAAR. TR, SRl PS5 ' o0
to DVF (0. (o3 hawry.. Whakes vwsaddade I}h&smxslr%t«was eeigaciad with L@ Aap@heorganicf or 30
m nutes, thgn, %@éeﬁg‘%aftéa afred v gg&)bﬂft&@&h&i ﬁﬁ‘é'sglv%hmés &%P&rateﬁo T9%4 mot) vas

added sIovay xture was irrred m nu

1- (4- ani nopFREWGY Yasusee avithout veherrurificatory WC} Vﬂé’:sodd'égﬂ Hortionwise. Thes

m xture wa tl{red at 90C for 3 hours and di ssolved in CH2C12. |ce watert

was addedEXempleAll e was basifjed with NHAOH and extracted with CH2Q 2.

The 10 organic Iayer was separatefl, dried (MyS04), filtered, and the sol vent

was evapor resi du from 2-propanpnel di et hyl

et her. The?’prpem Bl f’gt e wgs (t%er% 98
O

_ ' N
Hoj'/'
cisttrans -0
A mixture of compound (45) (prepared according to B6) (0.00125 mol) in NaOH 3N (5
10 ml) and iPrOH (1.7 ml) was stirred at room temperature overmght then poured out into
H,O0, acidified with HCI1 3N and extracted with EtOAc. The organic layer was
separated, dried (MgSOy), filtered and the solvent was evaporated. The residue was
taken up in diethyl ether. The precipitate was filtered off and dried. Yielding: 0.26 g
of intermediate 23 (56%). (mp.: 232°C) '

15 Example A12 ' =

Br

a. Preparation of x
P
N

(interm. 22) (interm. 23) -

" A mixture of 5-bromo-1H-indole-2,3-dione (0.221 mol) in NaOH 3N (500 ml0 was
stirred at 80°C for 30 minutes, brought to room temperature and 2-pentanone (0.221
mol) was added. . The mixture was stirred and refluxed for 1 hour and 30 minutes and
acidified with AcOH until pH=5. The precipitate was filtered, washed with water and

20 dred. Yielding 52.3 g of intermediate 24 and intermediate 25. (Total yielding: 80%).



filtered off and dried. Yielding: 0.9 g of conpound 306 (11% (np.:136C).
‘Exam i peBZ Pr eEar ation of (conpound 2) KMO4 (10g) was added portionw se at
room t empe ¥ to a solution of OH (prepared accordi ngGERYAHEle A7. €)
(0.022 m)l) N SCl 15 in tris(dioxa-3,6-heptyl)anmne (Inm) and CH2Q 2 aPk 2005
(100m ). The m xture was stirred at roomtenperature for 8 hours, filtered
over celite, washed with CH2C12 and dri-84%. The residue (6g, 100% was
crystallized fromdiethyl ether/petrol eumether. The preci %t al,e was
filtered off and dried. Yield: 2@ of ‘wfiound (2) (33%g np. B2C. Exanple B3

a) Preparatlopagragg ound 3)._20Q{ nBuLi i1.
DBty ot @ fl

- -70Cto a so on o nt er )
m xture was stirred at Z 30 Wy AUt 2s, A
2, 3-di hydro-1fl-Indene-2"Carbonitrile (5.07 rml) in TI -1F (100rr1) was added
sIovay The m xture was stirred at -70C for 1 hour, brought slowy to room |l
AP "' 2Ul5 WD 02/28837 PCT/ EP ) 39 terrperat UrSte rﬁulygﬁ)ol ized with H20
and extracted with Et OAc. The o ganl c ayer was sepérat ed, “dried (MJSOH4),
filtered armbulhd.6sMI(08R16 mab Waddﬂhd!@g\vlwm—%eglt@l9@115(;@2@9“ ofpas purified by

col um chrqnﬁhﬁaﬁ%ayé@gr mgl)'aha%t&%ed(a% wmem%@s? @t}mmmﬂw&pxgom to

100; 15-35 The actrons were col sol vent was

evapor at ed.{ohe e fAag sireshatg$° @fV@deHPP%éd@‘lﬂdnll M{P 8P EnBRB MASet hy |

et her. gh(eBadaé&ﬁﬂoptytslat eho\asxthiel »b@srsfeﬂretaffért ﬂgtdxrgm rfig(turé(bﬁir@erm@dﬁte'% of 4 (3):

compoun e fi s at.e i e un

o 2456 | G117 SRH A SR T waS AR sl RIS R st ofinBRg oy TF Rl

c-(,;:onpound 5)20P(E§L[iagre.ﬂ .oaMnf{®H/HOIHA N ax\_xl_m&(tadtdédvnﬁlEl@iA;c dthe -orga@ict layea »\sa(sl u'él ion
“of interne s stirred at

-70C for %ﬁg&gte&bcgﬂggg@ﬁgé% ﬁggl)eﬁo%d F Eseo(r%%g'gg‘%asea%{&gm%%%né% ution of

intern. 7 (Giebig: RBBY giof campoynipimtyrmedinte 2chnddnteimasdiste 2TK8% xt ur e was

stirred at -70C for_ 1 hour, then brought to -20C, hydrolyzed with H20 and
extracted HAHDRARE  The organi c layer was separated,

a. Preparation of  HO (interm. 26)

10 4-amino-3-methoxybenzoic acid (0.054 mol) was added portionwise at room
temperature to a solution of 3-chloro-2-ethyl-2-butenal (0.065 mol) in AcOH (100m1)
The mixture was stirred and refluxed for § hours and evaporated to dryness. The
residue was taken up in CH,Cly, water was added and the solution was basified by
Et;N. The organic layer was separated, dried (MgSOy), filtered, and the solvent was
15  evaporated. The residue was crystallized from 2-propanone. The precipitate was
filtered off and dried. Yieldiélg: 2.5g of interm. 26 (18%).

b. Preparation of (interm. 27)

CDI (0.012 mol) was added at room temperature to a solution of interm. 26 (0.011 mol)
in CH,Cl, (30ml). The mixture was stirred at room temperature for 1 hour.
methoxyaminomethyl (0.012 mol) was added and the mixture was stirred at room

20 temperature for 8 hours. H;O was added. A precipitate was filtered off, The filirate was
extracted with CH,Cl,. The organic layer was separated, dried (MgSQy), filtered, and



dried (MySH), filtered and the solvent was evaporated. The residue (6.59)
was purified b% col um chromat ogr aphy over silica gel (el uent 01 APR 2005
t ol uene/ BPGA0/ 10; 15 15 40M). Two fractions (Fl and @T’WBQI@%&[I ect e(%
and the sol vent was evaporated. F1 (2.4g) was crystallized from di et hyl
ether. The precipitate was filtered off and dried. Yield: 1 8g of conpound
(4) (299 ; np. 123C. F2 (0.99) was cryszﬁalllzed from diethyl ether. The
precipitate was filtered off and dried. Yield: O. of co ound (5) (39%;

np. 120C. #)e ohepawas ¢\epomtedahbe m@umwkwmmtw"F mgsund 8)

nBuLi 1.6 dMas iy el 7 nder N2 flowto
a m xturgﬂpg%‘%ll ntée"{,?as(@lteg%oﬂ(i‘%é\a(o OSggm) Qn%ﬁstc%ez’]méggﬁre ws stirred at
-78C for 1(mAEMB’CA nixture of intern. 7 (150 m) was added at -78C under N2
flow. The mixture was stirred at -78C for 2 hours, brought to 0C, poured
out into HE®R@BIE &M racted 25 with Et OAc. The organi c | ayer was separat ed,
dried (MyS4), filtered HndAK C nt was evaporated. The residue (319)
was purified by colum chra aphy over silica gel (eI

cycl ohexanngE“S 115; 203 wo pure fracti onz gol I ect ed and

g of i%ké%?%m“%ﬁf%@ﬁgr<%?%w§g§% Btgheh np SRR liod 8280, o of

(conpound Bld8)ideR-ethyl-2ARRuR2D (5044 mol) it Ac@HH{60ahl) o Toeretikiardeavssiared @hd0069

1)-in di 0. 0069
mo1) i a Sigd B BloutdBloheied foif itpcth G thd QaforitaRFaRRAR, P, (D 1S
t enper at ur Brodset ve orystaltizes frem &ALt Tomprstinigle W@Sqfélﬁpre%o'&sw wighsc, A
sol ution ofkaicaiseron a&itak@n QOZCHRtD. iThe DElaiSHyer WaSsepaded, i y. 5 The -

mxturewa Lrr 5C or 15 m nutes, the eratyre for 21
hour s, Mé ﬁ?tF soldentivas syaperod: Q&"Z&H“ ‘?g]ﬂ??@?%%i tate was
washed V\At(‘ﬁ@)QA\C. The filtrate was extracted with Et OAc. The organic | ayer
was separated, dried (MySO4), filtered, and the solvent was evaporated. The
resi due (1BGXxamgls Addrified by colum chronatography over kronasil (el uent:
CH2C12 100 to CH2CI 2/ CH3OH 99/1; 10 1%» 40;zm). The pure fractions were

coll ected and the sol vent vvas eva 1—:;5 The residue (0.5 56%) - was
crystal | i zeéd'repagationialt hy| 9 precipitate was(perme?®d of f and
dried. Yielding: 0.14g9 o 03 (15% . Exanple B4: exanpl es of
endgroup nodi fications

A solution of KOH (0.326 mol) in H;O (150ml) was added slowly at 5°C to a solution
of 1,3-cyclohexanedione (0.268 mol) in H,O (150ml). The temperaturé must not reach
15 12 °C.KI(2g) then 2-bromo-1-(4-nitrophenyl)ethanone (0.294 mol) were added
_ portionwise. The mixture was stirred at room temperature for 48 hours. The precipitate
was fitered, washed with H,O then with diethyl ether and dried. Yielding: 63g (85%). 7y
A part of this fraction (1g) was crystallized from EtOH. The prec1p1tate was filtered off
and dried. Yielding: 0.5g of interm. 29 (42%) (mp.: 100°C).

b. Preparation of (interm. 30)

o
N

20 A mixture of interm. 29 (0.145 mol) in H,SO4 (40ml) was stirred at room temperature
for 1 hour, poured out into ice, basified with NH4OH and extracted with CH,Cl,. The
organic layer was séparéted, dried (MgSQy), filtered, and the solvent was evaporated.
The residue was crystallized from BtOH. The precipitate was filtered off and dried.
Yielding: 31g (58%). A part of this fraction (1g) was crystallized from EtOH. The

25  precipitate was filtered off and dried. Yielding: 0.7g of interm. 30 (58 %) (mp.:200°C).



0 a) Preparation of trans A m xture of (conmpound 156) ( conpound 8) trans
"15 (prepared according to exanple B3.c) (0.018 nol) in HCI3N (60ml) and THE
(60ml) w9 %P7 ed at 60C overnight. The nixture was badiCRFRAIWIEH a K2CO3
10% solution and extracted with CH2Cl2. The organic | ayer was sepaj @t‘;\fgi,,bgg,
dried (MgSH), filtered and the solvent was evaporated. Yield: 4.

conpound (156) (82%. b) Preparation of3H (conpound 9) cis WO 02/ 28837 A

m xture of PCT/EPOL/ 11135 01 APR 2005 (compound 7) cis (prepared according
to exanple B3.c) (0.0122 in HC 3N (40m) and THE (40rrfL) was stirred
and refl uxed oV h [ put into water, basifi i K2C33 10% and
extracted vmtpﬁ %ﬁge?ﬁ% rga ic layer was separat ég rfg'r d (MSH),
filtered and the sol vent porat ed. The residue was purified by colum
chr omat ography 5 over silica gel ent: cycl ohexane/ Et CAc 40/ 60; 15-40m.
The pure fractions were collectedandNithe sol vent was evaporated. Yield: 2g

of comounds (Sl 53 ¥f 79%q Dh,ELPRR ALY %18k Hgfih iorPound 10) and

(trans) (conpoun tare )
2- met hoxy etlydrogenated {t@o@0mpdrjtugmiehdek2 08 Hressait%‘orrbhyuri RhOMIXISWas was

stirred at fiif;eg SVRE cetfe g}ﬁf%%heh"%ﬂhv@ﬁ (ﬂdefﬁgor LCT%}%I té’@ﬂfl@d(t ract ed

with Et QAc. e or&anl [ er Wwas Separ at ed, tered and

t he sol ventMg9ab i p@riaw’d e%etrté’sqs(w@oeaigi) Thesesmm(f) g}jwww&s@h@%
chr omat ogr aply dRUSI etﬁbﬂ TREpHL pu(at%l w&rﬁuer&b/&t Qﬂ%@@eml&?ﬁ 46 g@to YIprd0lim .

Two fractions weré col 9;{5% sol vent wa% fractions
were cryst F?tFZVéﬂe‘éaé‘ﬁléﬁt 9@%“3’6’1 ggﬁi‘é{i"ﬁep‘m'ﬁﬁ Bree ? PIRAGEADRY | t er ed of f
ﬁ@nd dried. ovegdilica gbb(dluddbIBICIyOMRONN oAl L) 4GB0 Twipfractibhéve@ndllect&d 79 of
\_conpound ( 1121 tl'ge so]@entrr\P'as evaporated. Yielding: 1.6g F1 and 1.2g F2. F2 was crystallized
' from EtOH. The precipitate was filtered off and dried. Yielding: 0.24g of interm. 31

10 (2%) (mp.:202°C).

d. Preparation of (interm. 32)

Interm. 30 (0.02 mol) was added at room temperature to a solution of 3-chloro-2-ethyl-
‘2-butenal (0.04 mol) in AcOH (50ml). The mixture was stirred and refluxed for 4
hours. The solvent was evaporated till dryness. The residue was crystallized from
EtOAc. The precipitate was filtered off and dried. The residue was taken up in CH,Cl,.
P 15  The mixture was basified with K,CO3 10% and extracted with CH,Cl,. The organic
N A layer was separated, dried (MgSOy), filtered, and the solvent was evaporated. The
 residue was crystallized from EtOH. The precipitate was filtered off and dried.
Yielding: 2.5g of interm. 32 (40%).

Example A16

Preparation of - ' O (interm. 33)
OH NH,

20 A mixture of 2-(4-nitrophenyl)-1-phenylethanone (0.083 mol) and Raney Ni (20g) in
EtOH (200ml) was hydrogenated at room temperature for 1 hour under a 3 bar
pressure, then filtered over celite, washed with CH2Cly/CH30H and dried. Yielding:
17.5g of interm. 33 (97%).



107C). 0 d) Preparation of -41 cis (conmpound 12) and (trans) (caonpound 13).
A m xture of conpound (4) (0.0015 nmol) in 2-(methylthio)ethanam né]n?éﬂﬁliﬂo@vas
stirred WOMB¥B for 8 hours. K2CB 10% was added. The ni REWEBOEYI Xt ract ed
with CH2Cl12. The organic | ayer was separated, dried (MgSO), filtered and

t he sol vent was 20 evaporated. The residue (2.2g) was purified by colum
chromat ogr aphy over silica gel (eluent38-cycl ohexane/ Et OAc 70/ 30; 1S-4014n).
Two fractions were collected and the solvent was evaporated. The first
fraction was crystallized fromdiethyl ether/petroleumether. The
precipitateg,ws filteore f '-. orllri,ed. Yield: 0.08g of conpound (12)
(14% ; np. =126 ¢g-secord Fractton was crystallized fromdiethyl WO .
02/ 28837 - / EPO1/ 11135 APR 2005 ether. The precipitate was filtered
of f and driﬁe‘é.&ﬂﬁ—gd: 0. 18g. of compound (13) (31%; np. 125C. e)
Preparation of cis (conpo 14)QA m xture f conpound (4) (0.001507 not),

thynyl tri sil okoodq1 [( 0.Q00157%. d( PPh3) 4
C0 000151 Eregihgine, (DTS 0 B os ot bdu@AbECLTNS)

) was stirr a 0C for 24
hours. Water was added. The m xtur

tered over celite, washed with
EtOAc and the filtrate was extracted with Et OAc. The or anic |ayer was
separ at ed, FiCle().Qy80ol was pidadsledyans®E HeDYET (04 mely ehapixturedas The
resi dues(1.sggld m\%omémpér%é% 80 M AReL m%%bwtaw. 9)®o-Fithh&@ abiel
(eluent: cycl ohexane/ Et CAc 85/r15; 15-40 . The pure fractlions were

col | ected &HW!eHter @824 srallyes ydded sloshnr Heemixtygevisstiradat 6 953 0was
crystalli zeﬁnﬁt@@mmﬁ@mhe@ﬁzma&@ﬁéma €0.0246 ol )| wRr@de dpdrtianeidr i ed

: ) oA
oy o) s At bR BR Biimtan's a rolBigd o el R o T R sk ne
aci d (50nlpedeels The mixture was basified with NH,OH and extracted with CH,Cl;. The

10 organic layer was separated, dried (MgSO,), filtered, and the solvent was evaporated.
The residue was crystallized from 2-propanone/diethyl ether. The precipitate was
filtered off and dried. Yielding: 0.9 g of compound 306 (11%) (mp.:136°C).

e =z

Example B2

Preparation of (compound 2)

KMnO4 (10g) was added portionwise at room tempcraturé to a solution of

OH : : .
/k)\lij,\/\,:\ (prepared according to example A7.e) (0.022 mol) ‘ ‘
P -
SNT Y

15 in tris(dioxa-3,6-heptyl)amine (1ml) and CH>Cl, (100mi). The mixture was stirred at
room temperature for 8 hours, filtered over celite, washed with CH,Cl; and dried. The
residue (6g, 100%) was crystallized from diethyl ether/petroleum ether. The precipitate
was filtered off and dried. Yield: 2g of compound (2) (33%); mp. 82°C.

Example B3

0 N |
a) Preparation of O‘ O o (compound 3)
P
N” el

20  nBuLi 1.6M (0.07 mol) was added slowly at -70°C to a solution of intermediate (3)
(0.058 mol) in THF (150ml). The mixture was stirred at -70°C for 30 minutes. A
solution of 2,3-dihydro-1H-Indene-2-carbonitrile (0.07 mol) in THF (100ml) was added
slowly. The mixture was stirred at -70°C for 1 hour, brought slowly to room



stirred at roomtenperature for 2 hours. H20 was added and the m x{
extract ed‘ﬁ%%’/‘é%ﬁéh diethyl ether. The organic |l ayer was s é)arat ed

(MSH4) ,

d and the solvent was evapor ated. The r

purified by colum chromatography over silica gel (eluent:

cycl ohexane/ Et OAc 70130; 15-40m). One fraction was collected and
sol vent was evaporated. This fraction (3§: 73% was crystallized
di ethyl ether. The precipitate was filtered off and dried. Yield:

20 conpound t((m;&)rat(nﬁpﬁ'ydrolumd wi 82K, 0 gnd dnepad stithdiOdk. dhs ofganinpowendiad 5) and A
i Xt f d 16
02 28857 - a3 BER LEONT SRS tsESort BRI rad HlarBilled, MRS SRR E 27
(0. 0056 nol )waks pumd t[)iMlumq;:o(rmmgre)pharmder sitixtatgah@lueq8 QL lheysl atek amee d at
room t enper ahupe, {

d
The organic 1% M\L,@ g’(‘%dft‘&ﬁB‘g ”%‘983%36@63?% &%?%er ed and the
sol vent Was ewamsrdatm seqona fﬁ’@QDUI was e@stzgl)ze@\égm@:pnopme/ldgﬂtfwbbﬂnm Bhe

chr omat ogr AP QYT irlioea dPhnd GHMCYe1OY ¢l URXANBLE BIC TROARBI 937 0130,

Et OAc.

15- 40m)
first fract correnited Njeldaf. 55&@@@%@(&@91 146t Ger .
filtered off . and dried. Yield:
second frac |on was crystal Li
filtered of P) Preparaien of i ed.
h) Preparation of (conpoilipd 3¢ )

2-propyn-1-ol (0. 002411 Oung(ﬁPh3)4 (0_ 000121 m)l) and_ Cul

t1 ons were co d-and t

.

2g of conpound (15) (119%:
Q ogLhyl et her. '

tr e Hd

dr(xép P

FERM8549) was

t he
from
2. 45g of

with

ent was evaporated. The
The precipitate was
al p. 133C The

f@n?l 2)00121 mol) in N, N-diet hyfset ﬁ RHHe (5m ) was st iFPedCHmPOUsHY for 2
“hours. \Wat enBwist.Givide @22 i) wiskdddee sloasy 4ti-V0°€r ©a soMEibn OEidtdrmf:dM&S(B)?d W t h
(vososy. ri T eRauSaartR ey ane Miad-diR el o R AR Bty &) s
puri f i edoby-40¢0] themcahedival ¥'§ af liglubereof Lstemc"é((lg@lw rhel) UE’BHF (4CrRITW2s CH3OH
98/ 2; 15- 40aéd@mslow]_ 1€The mixture was stirred at -70°C for 1 hour, then brought to -20°C,
“hydrolyzed with H,O and extracted with EtOAc. The organic layer was separated,
dried (MgSQy), filtered and the solvent was evaporated. The residue (6.5g) was
purified by column chromatography over silica gel (eluent: 'toluene/EtOAq 90/10; 15-
15  40uM). Two fractions (F1 and F2) were collected and the solvent was evaporated.
F1 (2.4g) was crystallized from diethyl ether. The precipitate was filtered off and dried.
Yield: 1.8g of compound (4) (29%); mp. 123°C. F2 (0.9g) was crystallized from
diethyl ether. The precipitate was filtered off and dried. Yield: 0.2g of compound (5
(3%); mp. 120°C.
£

¢) Preparation of m
\ o N/ O/

TRANS

.20 | ' (compound o (compound 8)

nBulLi 1.6M in exane (0.107 mol) was added dxbpwise at-78°Cundér Np flow to a
mixture of intermediate (6) (0.089 mol) in THF. The mixture ws stirred at -78°C for 1
hour. A mixture of interm. 7 (150 ml) was added at -78°C under N3 flow. The mixture

was stirred at -78°C for 2 hours, brought to 0°C, poured out into H,O and extracted

25  with EtOAc. The organic layer was separated, dried (MgSOs), filtered and the solvent
was evaporated. The residue (31g) was purified by column chromatography over silica
gel (eluent: cyclohexane/EtOAc 85/15; 20-45 pm). Two pure fractions were collected
and their solvents were evaporated. Yielding: 11 g of compound (7) (38%) and 8.2 g of

compound (8) (28%).

WO
a)



pure fractions were collected and the solvent was evaporated. The rﬁ: A%ge?g(ﬁ .
pi

wWol ed frompetroleumether and diethyl eth gﬁ;el
vvas flltereo?1 8]# and dried. Yield: 0.1g of conpound (18%;({% ;/Hrlg: 113C.

i) Preparation of N .F -0, -W-F cis (conpound 19) and (trans) (corrpound
20) 20 A m xture of conpound (4) (0.006027 nol) and KF (0.024108 not) in
DVBO (20mL) was stirred at 140C. The sof*vent was evaporated till dryness.
The resi due was solidifi in water and diethyl ether. The m xture was
extracted with diethyl e erhe organl c layer was separated, washed with
di ethyl ethgip, \gpaggﬁ,gfw Ny 4 Bt & oluti on ofcNasdu dcyog d (MS™¥),
filtered an t%’e sol vent was evap The resi due 2 was purified"
by col unm chromat ography over sil el uent: cycl ohexane/ Et OAc 85/ 15;
15-40 gn). Three fractions were co lected and their solvents were
evaporated. WO 02/ 28837 01 APR 2005\ PCT/EP01/11135 The fast fraction was
crystallized frompetroleumether. The precipitate was filtered off and
dried. Yi elAdsol@iquiq chforaoethypibenzeed ¢).00621891) imgiethybShemSmiy wapaddddr act i on was

|1 ff d
il ed. v Z?’Sﬂ@ﬁ%ﬁ%ﬁ%ﬁﬁ?@ﬁi@@% 5 ?ﬁffﬁhﬁ; m%%éﬁ%é*j;@%mﬁu on of
(conpound Zaixiugq ¥as FQOom emayfer Bcminuies (dis 2) thescet y|

chloride ( Qo&@@éﬂﬁdw s)ohﬁﬂﬂ &%ﬂﬁ]ﬁg@gé@ &QI)QQW(S&'))N& RA&BGD(y1OM ) was

stirred and refluxed for hour 0% was adde xt.ur e ‘was
extract d vile FiEHpecy2s Stmﬁé abp Jafard d|mipees, wtgewaﬁ%m@ﬁmﬁrfn O&d TovEs0n)

fi : ter edharpdmtebeuﬁﬂtoqum aﬂhﬁﬁltfﬁdl@%@%ﬁ@ "lrﬂdﬂ;ﬁfél ii%tdw&aslv(dﬁh@\)nmg?%[:w ;3 B ; gd by
col um chr Si L el uen cycl o ape C

1540 W08 A PR mer b EUE bt SRR s betired ML evapor at da®
The first fVaSOypfiltead, andytsd silivént ks Evaporatet. Thk eestduet (igy wasThwrifighteci pit at e
w111t er SRt B ksl 0 Rl b ARSI ChrelycHoH YA © 1)

Preparation o
10 1540pm). The pure fractions were collected and the solvent was evaporated. The

residue (0.5g, 56%) was crystallized from diethyl ether. The precipitate was filtered off
and dried. Yielding: 0.14g of compound 503 (15%).

Example B4: examples of endgroup modifications

' 0
. AN
a) Preparation of O/@)‘\@I\ (compound 156)
' , > N o
H
trans
0 .
i
A mixture of | - ( compound 8)
o N o
© trans

15  (prepared according to example B3.c) (0.018 mol) in HCI1 3N (60ml) and THF (60ml)
was stirred at 60°C overnight. The mixture was basified with a K;COs 10% solution
and extracted with CH2Cl,. The organic layer was separated, dried (MgSOy), filtered
and the solvent was evaporated. Yield: 4.6g of compound (156) (82%).

o]

b) Preparation of Q/‘m (compound 9)
o o

N
H

cis



cis A mxture of compound (21) (0.000898 nol), trimethylsilanecarbonitrile
(0.00134 nd Pd(PPh3)4 (0.00009 nol) in N, N-diet t anam S
was sti rrzv%[@tg)S 72 100C for 2 hours. Water was added. Thg%kﬁ%??h 1é3?/varm§(\
extracted with EtOQAc. The organic |ayer was separated, dried (MySH4).
filtered and the sol vent, was evapor at ed The residue (0 49) was purified by
col umm chr omat ogr aphy over silica gel e}'uent: cycl ohexanef Et OAc 80/ 20;
15-40 ttm. The pure fracti onsovvere coll ected and the solvent was

evapor ated. The residue (0.18g as~crystallized from petrol eum 20

et her. The prg&iwkbate wa ' @ and qco@goundi®l d : 0.13g of conpound
(22) (459 ; np. 138C Reepar aii-og ot €ei s (conpound 23) (trans) (conpound
24) WD 02/ 28837 PCT/ EPOL/ 11135 01 APR 2005 -45 N cis (conpound 25) (trans)
(conpound 26) A m xture of corrp61§nd (4) (0.00603 nmol), Pd(OAc)2 (0.000603

ol ), PPI3. (¢ 404 corRleo ingf2833) (m@m%mnrmtmmo@m £9EEIF prsnpyet hanol
(40mL) was stirred at 9 for 8 hours under [. Rre (w%o H20 was
added. The WRitiFed aﬂagefa%w qraraight, ppyrRd ehicae. Wﬂﬁ{e }f’ggﬁﬁlﬁﬂsl‘fz&fﬁb
sepa(rjat 6?6 ﬂfdﬁ@aétb@&@bghgll'l tﬂk%@ﬂ@ﬂﬂla?&ﬁaﬁﬁméd , BrivBMESCLP I Cﬁl@ér@di (Tlhe N
resi due (6g urifie chr omat o er silic el uen
cH2Cl 2/ %&R%@f‘g"% WEBPYED &%edag@m%{ﬁwﬁﬁ geﬁ%ﬁ%“\(f btf %&’rg@gp ol | ect ed
and t he sol mnklemgele{vlamr@bRﬁCMHe,{EﬂOA@ 4059, Ifc-ﬂ&)mFlThaQuﬁz@aoﬁzné olefe
conmpound 25 r d d 26). F
was crystal %qnfg 9?’9‘9“‘3% lt%rgl eum é?f@ﬁatgg eldlkgem 1%"3‘5&%9&55%%?% ed of f and
dried. 10 2868Cd: 0.03g of conpound (23) (1% rrp 91C F3 was crystallized
,:Brom petrol eum et her. The precpltate was filtered off and dried. Yield:
035g of cor;pound (24) (1985 9 { ~tgeotpound 25)
cis A nixtUreeRHABR oyng m| )L n_aceiic acid

4) i'o 09 o nd .Zn
(30m) was stirred at 68C Yor 4 Rou sMre\o"over cellte"' WHished Wit h

CH2C12, evaporated till 15 dryne ubi|ized in d with
K2CO3 10% The organic ¥ yer “ﬁd;@r at e"‘d’d dried %@é Cngoﬂ d and the
sol vent wasA eviaior eftcothpoli(4) é&@%jmlqm,g’é-methox}’ethanmne . 003 mol) and

X>CO3 (0.003 mol) in DMF (5ml) was stirred at 140°C for 48 hours. H;0 was added.
10  The mixture was extracted with EtOAc. The organic layer was separated, dried

(MgSOy), filtered and the solvent was evaporated. The residue (1g) was purified by

column chromatography over silica gel (eluent: cyclohexane/EtOAc 60/40; 15-40um).

Two fractions were collected and the solvent was evaporated. Both fractions were
crystallized separately from pentane. The precipitate was filtered off and dried. Yield:

15 0.05g of compound (10) (9%; mp. 115°C) and 0.057g of compound (11) (10%; mp.
107°C).

£y 9 Q
= _ N . EN
d) Preparation of & N S ' e ) A~

- ¢is  (compound 12) and (trans) (compound 13)
A mixture of compound (4) (0.0015 mol) in 2-(methylthio)ethanamine (2ml) was
stirred at 120°C for 8 hours. K2CO3 10% was added. The mixture was extracted with
CH,Cl,. The organic layer was separated, dried (MgSO,), filtered and the solvent was

20  evaporated. The residue (2.2g) was purified by column chromatography over silica gel

(eluent: cyclohexane/EtOAc 70/30; 15-40pm). Two fractions were collected and the
solvent was evaporated. The first fraction was crystallized from diethyl
ether/petroleum ether. The precipitate was filtered off and dried. Yield: 0.08g of
compound (12) (14%); mp. 120°C. The second fraction was crystallized from diethy—l



was purified by colum chromatography over silica gel (eluent: OritPR 2005
cycl ohex o c 75/25; 15-40m. One fraction was coll ; thesrk /

sol vent \%&gé“e‘%/géorat ed. This fraction (1g 37% was crysf@/ﬁggggg?brom

petrol eum ether. The precipitate was filtered 20 off and dried. Yield:
conpound (25); np. 88C. 0 n) Preparatiop of (conpound 27) cis A mxture of
conpound (4) (0.001502 nol), Sn(CH3)4 (0003004 nol) and Pd(PPh3)4 (0.00015
mol ) in methyl benzene (5nl) was stirred and refluxed for 3 hours. K2CO8 10%
was added. ether. mhg precpitateswasdiliesast eftiavd driedecXapld: 0-TRg obeerapeundi(dJer was
separated, g@nt , filtered and the solvent was evaporated. The

resi due (0. 5&5@3@2%%%37 PCTTER91/ 11135 P ; APR 2005 -46 was purified by
col utm chr omat ogr aphy over silica ent: cycl ohexane/ Et OAc  85115;
15-40 gm . HwpedatAhicpns (Fl I F3 ¥rcot | ect ediadnifoahd 18p! vents were
evaporated. Yield: 0.27g {(EA g paterigl) and 0.14g (F2). F2 was :
crystallized from pent ane%and petro euth etSerS{ The precipitate was filtered
off and dried. Yield: 5 0.08g of conpound (27) (17%; np. 110C. 0 o)
Preparation of cis A mxture of conpound (4) (0.001507 I

tributyl et hdmixtereefirampoped (0 £380! 504 mob), aﬁhdnﬂ&}fpﬁhzlf&ar(qﬁoé@éﬁam&,) in

di oxane (5T¢GI-(@N@QOP$Hrﬁél?dn@PdfPﬁ%)I @.00815DioY) in WaNaliethyiIBthamasiad (schf)e m xture
was filtered over ce@gé,f é\ﬁs ed Wh Et Oégdeﬁn ext.ract ed Wltg Et OAc. The
or gani ¢ 1 ay%?s sfEed a0y Gifer?4 hpurs gWeieh Ben gdded; thg mixture, was fillered oyet 10 was
evapor at ed. celiteewashed cnith KtDAaS@m) thalltpterw sdxhygctéd WithEtOlco Tht oggamphy over
silica gel | uent . cyc t [ 10 J u fractions
were coll elgl:}?eé&'agﬁ%faf eed’gg%@ﬂ%%ﬁ%%%%&ﬁ?&é&v%ﬁe&%gf ugte%a %rystal | i 2gd
f rom pet r ol residue @{3gpwas Pafige scdobimm theomatogtaphy everdilodaf geh (alueti ed.  Yi el d:*
0.07g of c > 141 ' fudlbd und 29)
Crang 15 AT rRpAL SR LEPumb B pbd [EHRRR N llicled TR

tri phenifl ( SREAYY Wastavpporaiedn Aamessidye db3Ratrsirbysfalizd fremppeptaie The 000151 nol )
in di oxane fr&fifaterass Sikdred 66 and IBEL Yield: 09 1B@EESmpIida4)\@8%9dspd. The

m xture wa lggg(ﬁract ed with Et OAc. The organic |ayer was separated, dried

(MgS™), fi ed and the solvent yas evaporated. The resi due
. = .
f) Preparation of (compound 15)

~So N X

cis
A mixture of compound (14) (0.013 mol) and KF (0.038 mol) in acetic acid (50ml) was
stirred at room temperature for 2 hours. HO was added and the mixture was extracted
15  with diethyl ether. The organic layer was separated, dried (MgSOy), filtered and the
solvent was evaporéted. The residue (4.4g) was purified by column chromatography A
over silica gel (eluent: cyclohexane/EtOAc 70/30; 15-40um). One fraction was
collected and the solvent was evaporated. This fraction (3g, 73%) was cfystalﬁzed
from diethyl ether. The precipitate was filtered off and dried. Yield: 2.45g of .
20 compouhd (15) (60%); mp. 132°C.

. . ’ \
g) Prep aration of /(f\C(j/\\ Q/ﬁ\(:iﬁ/\\
~ P ~o o i
. 9) N x Q N AN

cis (compoundlS) and trans (compound 17)
A mixture of A
s SV Ny
I s

cis (compound 14) and trans  (compound 16)



"(1.49) was purified by colum chronmatography over silica gel (eluent:

CH2Cl 2/ Et OAc_ 20 9614; 15-40 m). The pure fractions were col |l ected gndgphe)p
sol vent wWa'¥8borated. The residue (0.38g) was cryst aPCTZE4V1H3dn pet rol eum
ether. The precipitate was filtered off and dried. Yield: 0.16g of conpound
(29) (28%; np.112C. 0 q) Preparation of (conpound 30) cis WO 02128837

PCTI EPOLi 1u35 Q .~ APR 2005 -47 A mi xtuf® of conpound (4) (0.001507 nol),
tributyl-2-thienyl stannane (0.00226 nol) and Pd(PPh3)4 (0.0001507 nol) in

di oxane ( Snpgepaves asdordineth examPR® .7 @) (BOUS6 uial) in K @A 31 NIDPHLORE Oadyledi The

m xture was_extracted.w th.Et OAc. The organi.c { r arated, .dried
(Msony, "t PELBET Dt g Rpon AEmB g G LU ot RE S a7 s
g g /r |1f5 [ e(i SbZ e)afn!ctmmw_?_ﬂﬁtﬁ)m dtpe @pgugx_icdvmr V&S bém&t@bﬂ?@cb\mmzi),hﬁ:IWEab lbm:k a[le/ Et QAc
; - L. e pur r g - e solvent was
evapor at ed. ﬁg@%ts‘?%tfé/ é&éfﬁgcjsg?ﬁev\%g}ﬁg?%"2#%@?@?&@9&%@ hyl ether. The
preci pi tat eclwematogtapey eeroflica geldelhentedycloticsind/EtQ A8 8§/ 16fto GOIPOLME0LB)) (61% ;

np. 142C. j o i A m xture of conpound (4)
(0. 0015 ol ?mg{a?ﬁ%%rgg‘g%ﬁggﬁggﬁe ﬁ'%é%)ai%gpr%%?‘?‘ 'Pd(PPh3) 4 (0.00015 nol)
and di oxaneThwirss fragtiondvas stystadized st disthyethaiolrespreqipicts was Distad offadded. The

m Xt ure Was,RXideACy R \W ibrkh d'1$) Q1 23he. ba%er was separated, dried
(MgS™®), fi ?tered and th%msol v i V\(gs) %s/iggorgt ed. The residue l(0. 8g9). was
1

] nt
purified by koteaard Ertiomyias grvapHizes em dpthylethegel hepasciritte was Gltered ofne/ Et OAC
15 80/ 2@y 1andAfMe. YENE 08¢l of chmpoindny) Wers; splibeat.ed and the sol vent was
evaporated. The residue (0.4g, 709 was crystallized from petrol eum et her.
~khe precipitate was filtered off apd dried. Yield: 0398 of conpound (31)
1(68%: np. H)1Bpaftis) offr epar a A Xt ur eonfpoundrp®und (4) (0. 003
nmol ), glycine nethyl ester<mphohydrodhl oxide (0. 0066 nol) and Pd(PPh)4
(0.0003 nmol) in Et3N (2nl) 9nd Yol uene (10 ))fwas stirred 20 at 100C under 5
bar pressure of CO for 8 hours, filtered overfcelite, washed with CH2Cl2
and evaporated. The residue (2g) was purifjed by colum chromatography over
silica gel (eluent: cycl ohexane/Et OAc 80/ 209 75- 35gm. One fraction was
col | ected and c1s '
A mixture of compound (4) (0.001205 mol), 2-propyn-1-ol (0.002411 mol), Pd(PPhs)4
(0.000121 mol) and Cul (0.000121 mo}) in N,N-diethylethanamine (Sml) was stirred at
100°C for2‘h0u‘rs. Water was added. The rnixmrﬁ was filtered over celite, washed
with EtOAc and extracted aith EtOAc. The organic layer was separated, dried
15 (MgSOy), filtered and the solvent was evaporated. The residue (0.7g) was purified by
column chromatography over silica gel (eluent: CH>Cl,/CH;0H 98/2; 15-40 um). The

pure fractions were collected and the solvent was evaporated. The residue was.

N crystallized from petroleum ether and diethyl ether. The precipitate was filtered off and
dried. Yield: 0.1g of compound (18) (23%); mp. 113°C.

0 o
1) Preparation of /O)U\I\ . /O/“\(jf\r\
o N o N F

cis  (compound 19) and (trans) (compound 20)

20 A mixture of compound (4) (0.006027 mol) and KF (0.024108 mol) in DMSO (20ml)
was stirred at 140°C. The solvent was eizaporated till dryness. The residue was
solidified in water and diethyl ether. The mixture was extracted with diethyl ether.
The organic layer was separated, washed with diethyl ether, washed with a saturated
solution of NaCl, dried (MgSOy), filtered and the solvent was evaporated. The residue

25  (1.7g) was purified by column chromatography over silica gel (eluent:
cyclohexane/EtOAc 85/15; 15-40 um). Three fractions were collected and their
solvents were evaporated.



t he sol vent was evaporated. This fraction (lg 80% was crystallized from )
diethyl ether. The precipitate was filtered off and dried. Yieldind ' 6PhaHh
of compotiP2(88] (37% . 0 0 L) Preparation of N = cis (cHFABRHAILD) (trans)
(conpound 34) WD 02/28837 -48 PCT/EPO /11135 R 1 M 2005 A m xture of
conpound (4) (0.003 nol) and hydrazi necar boxal dehyde (0.0045 nol) in
1-butanol (15ml) was stirred and refl uxdd overni ght, poured out into water
and extracted with CH2Cl 2. The organic | ayer was separated, dried (MjSO4),
filtered anthe ftr&tera%ﬁbwwat cstm@wca@om gdleuhethére STidygeolpiatpwas filtecedoy col um

chr omat ogr a r @] 2/ | NHAOH 95/5/0.1; 15-40
m. Two fra‘i’g{1 @F?ICZCL ‘ é’? f@g%@ﬁ eir solvents were

evapor at ed.Th¥isedodd ffacBon ks anstallizabfréra peEblewasethery Sfthel précipichtd wasfieiddcdN and

di ethyl eth The ate was filter ff a ried. Yield: 0.102g of
conpound (é) andrdsledgg&?@ %l‘}; \Rgg %?WQ@@Q?’%W&?@@ CN and di ethyl ether. -
The precipitate was filtered off ad 10 dried. Yield: 0.2g of conpound

Compound a7 bratalths “Tna nAs To. oo QBB S P ed a

conmpound 4 and
140C for 2 hours. K2CCB 10% ym xture was extracted wth

Et CAc. The organic | ayer was separat ed dr| ed (MgS™M), filtered and the
sol vent was evaporated. The residué® (69) was purified by colum
chr omat 6gr dpmyxtoearf compowal (2p (0330 {2 miobn dcetylyohlartdex 8063 A 5QAcl) GAA 40;

The T es) ducouat ibdibe A2 hoffi] R FIOR) FRE b YPaRcBlie JOPE nHERCY 21 €
filtered oﬁﬁzCQadO%rW@ﬁdaddw ellg mmngegvasﬁx@mfgbwnh GRS, (‘Prpogrgamp layet 60C. vh
Prepar at i’ oR,,@Eegdrdtb$ dfic@ MQSOP, Ffedred and the solvent was evaporated. The residue
(1g) was purified by column chromatography over silica gel (eluent:
10 cyclohexane/EtOAc 80/20; 1540 um). Two fractions were collected and their solvents
' " were evaporated. The first fraction was crystallized from petroleum ether. The

precipitate was filtered off and dried. Yield: 0.12¢g of compound (21); mp. 110°C.
o}

k) Preparation of ' l oS (compound 22)

o N” Ny
cis |
A mixture of compound (21) (0.000898 mol), trimethylsilanecarbonitrile (0.001347
mol) and Pd(PPhs), (0.00009 mol) in N,N-diethylethanamine (Sml) was stirred at
15 100°C for 2 hours. Water was added. The mixture was extracted with EtOAc. The
organic layer was separated, dried (MgSQ,). filtered and the solvent was evaporated.
The residue (0.4g) was purified by column thomatogmphy‘over silica gel (eluent:
cyclohexane/EtOAc 80/20; 1540 pm). The pure fractions were collected and the
solvent was evaporated. The residue (0.18g, 62%) was crystallized from petroleum
20 ether. The precipitate was filtered off and dned. Yield : 0. 13g of compound (22)
(45%); mp. 138°C. o

1) Preparation of

cis  (compound 23) (trans) (compound 24)



TRANS (conpound 37) A m xture of conpound (4) (0.009 nol) and thiourea

(0.0099 ,efk-€thyl al cohol 20 (30ml) was stirred an xed f b
hour s an(‘}%a(}‘é‘g%}l]ti on of KOH (0.0149 nol) in H20 (5m) é@%ﬁ@d%ﬂ oﬂ%?‘rﬁ@

m xture was stirred and refluxed for 1 hour, poured out into water and
extracted with CH2C12. The organic |ayer. was separated, dried (_MySOH),
filtered and the sol vent was evapor at ed> The resi due was purified by colum
chromat ography over silica geb (cycl ohexane/ Et QAc 70/ 3@, 15-40n). The pure
25 fractions were collected apd fhe solvent was evapordted. Yielding: 1.lg
of FI (37% and 0.4g of «I' “Fywas crystall 2-Jyr opanone. The

- precipitate was WO 02/ 238 P Pl A1135 Cl AN:) L0O5 - & {|#ered off and
dried. Yielding: compound (36). F2 was crystallized from 2-propanone. The
precipitate was filtered of¢isandcempaad 25’{el di ng: coigBUndcemmyundian)

- Preparati-on of H cis TRANS (conpound 38) (conpound 39) CH3lI (0.0034 nol)
was added slowy at roomtenperature to_a solution of corrEound 36) (0.0015

nol ), conpodmixesnf compowad(4i{).§06QA dnakn B 4®: (HAW6RS mol), RPkec®A9845 (15n1) .
The m xtur emmﬁnémcrcb,e@.(ﬁtzoypﬁm&gﬁ@pﬁ(rg@rtaﬁ&mfeman_& (a0mN)Swas\Vaied avgpcadded and
the m xture i extracted with 2C 2. Be ora n ala%ife}r was separ at ed,

dri ed (Ngé@'\z??, oyrs pRest @ DanAresHiEe et Vel w&’éa@% herraif e as eEctise (1. 20)

was puri fi egditthgtO g0 THErorgdhiOngérogsappurated, @fied g8, filtere butbihk solvent

cycl ohe i ed and the

xane/ Et OAc 85/ 15: 15-40 The.pure fractions _were, col | ect
Sl vent acrBTBsFaRLdThe R () var R 5ol A OB P £ a3 G0
was cryst aldel @hotnf GiCH EHIYH 160/Ma0 98/ThE-pien). Frauvafactivas (FI-Fitf eeed of f and
£qried. Yieldhng. 204, t zed from
X ethy "o rioBieg oG UIDCy doifled et 0.07% 10 1 MBRERD IAET 1O o 065
of corrpouncpou(pggx)d259@-053@)Fﬂt@par3§’e)is@ﬁ()dflge’&dﬁmﬁ@mm)nd&@; A mixture of /
compound ( 4d) v SRR AFFRR hetrdlerh ScheX AR|pReckhititd RadfikdtedBIf hnd Ark-13N (5mil)
and THE (Srt%) vvaé stirred 57330§7geflgx§ for a weekend, then poured out
into H2Y eld; p-L3e o qamnesed &34 (s R §¢iled wi th CH2C12 The organic | ayer
was separ atrsdyasctiysedli{eNFRo petrdiédnh ethed Thegrecigirtswhy/Rindredoff ary dfad.at ed.
Yielding: 036 §ff or hboldEH) OYf o yst al I i zed from
(@]

m) Preparation of /O)\(:[jA (compound 25)
~o N

cis .
A mixture of compound (4) (0.009 mol) and Zn (0.027 mol) in acetic acid (30ml) was
stirred at 60°C for 4 hours, filtered over celite, washed with CH,Cl,, evaporated till
15 dryneés, solubilized in CH,Cl, and washed with K;CO3 10%. The organic layer was
) separated, dried (MgSO,), filtered and the solvent was evaporated. The residue (4g)
was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc
75/25; 15-40pm). One fraction was collected and the solvent was evaporated.: This

fraction (1g 37%) was crystallized from petroleum ether. The precipitate was filtered
20  off and dried. Yield: compound (25); mp. 88°C. ‘
0

=X

. n) Preparation of | ' (compound 27)

o , N
cis

A mixture of compound (4) (0.001502 mol), Sn(CH3)4 (0.003004 mol) and Pd(PPhs)4

(0.00015 mol) in methylbenzene (5ml) was stirred and refluxed for 3 hours. K,CO3;

10% was added. The mixture was extracted with EtOAc. The organic layer was

separated, dried (MgSOy), filtered and the solvent was evaporated. The residue (0.7g)



© 2-propanone. The precipitate was filtered off and dried. Yielding: 035g of
conpound,, (4 74%) . y) Preparation of (conpound 188) WO 02128837 1 app
PCTI EPOlPP(loIgé%?SO 0l APR 2005 A mixture of compound (5) PESEEABL T " ! APR 2009
acetam de (0.90013 nol) and K2CO3 (0.225 nol) was stirred and refl uxed at
200C for 2 hours, cooled at roomtenpergture, poured out into H2Q CH2Cl 2
;and extracted with CH2C 2 The organi 4 ayer was separated, dried (MyS04),

filtered and the solvent was evaporated till dryness. The residue (14.4 5 g)
was cryst al Vasaugfied By celngmghromatogiaptyioyet a@@aﬁai(dqmt:&ye@h%me@ﬁ@%i ed. The
filtrate wags/pYapa0gigd TWORadtRM AUl F) eld coBectdind thell sfveRs Werd

chromat ography over al lica gel (eluent: O%Z%a&é QH %40H 96/ 4/ 0, 1, :
15-35m) . THapRted. Yigldd 1 hetdingmaterial bapcihd 48 KE2)s 2 ek crifgiallizedhpor at ed.
Yi el di ng:  4rln BerthneC@ARRHIRBum(cHRS) ThERN KR ipithle WisoiiRdrad bffandfdrie@oyRa1INd 248)
10 A m xture_ oOf conpoun 9(7%?8%(0.00 32 mol ), benzoic acid (1.5 equiv., .
0. 00048 ol §-082 of campgynd 27 B(L7dIn@pnlA02&i nopr opyl ) car bodi i mi de. HOI (1:1) (1.5
equi v., 0.00048 nol), N hydroxybeffzotri az
Et 3N (1 equiyy., 0..00032 nol) i~ C ;
terrperatureo)}féqp%"HS rs. The :
purified by HPLC and the preduc s”Wey e 15 col | ected and the sol vent
was evaporated. Yield: 0.066 g of conmpound (405) (49.50%. 0 aa)
Preparation of (conpound 6) trans A mxture of intern. 20 (0.001507 nol) in
HCO 3N (10m ) and THE (10m ) was stifred at roomtenperature for 8 hours,
basi fi ed wiA mixgre@fgomposnthd) €k901267 ewlwinbutydethenplstanyane @0§2200&mbhyer was

separ at ed, ﬂa&va@m}l}ﬂm 0153%61?{&:?0&99 gf]rﬁﬁ.w?a@s‘t’iﬁ%ﬁ aVB6°C £ BRRLAL eﬁ}aﬁe}_he M
residue (1.29) vvasﬁgytér 1fired by colum romat ogr aphy_over silica gel 20 *
(el uent: cy¥¥aAestanidreminnye 3¢ fiiered grer@elje, Wrpked Et@éetap%ﬁ’sﬂm@%e
col I ect ed asith E{O. smie\&gimd\@slexemr%@ﬁr@ﬁt@d, driddeM €50 JURIt€:8d 461 theRslvent
crystal|ized from g# rfl eum ect_&?% Ihe pre E}plnt,ate was filtered off and
dried. W el sober Hersouial e paspyting oy cifmg Hiprppsaiover
PCT( EPO1/ 15135 gelJtluent: cyclohexane/EtOAc 90/10; 15-40 pm). The pure fractions were

collected and the solvent was evaporated. The residue was crystallized from petroleum

ether. The precipitate was filtered off and dried. Yield: 0.07g of compound (28)

(14%); mp. 108°C.

ole (1.5 equiv., 0.00048 nol) and
as s irredcf,; room
apor at 6GomPRYG R due was

P) Prepération of (cofnpound 29)

15 A mixture of compound (5) (0.001507 mol), triphenyl(phenylmethyl)stannane Sy
(0.002260 mol) and Pd(PPhs)4 (0.000151 mol) in dioxane (5ml) was stirred at 80°C for
8 hours. Water was added. The mixture was extracted with EtOAc. The organic layer
. was separated, dried (MgSO,), filtered and the solvent was evaporated. The residue
(1.4g) was purified by column chromatography over silica gel (eluent: CH,Cly/EtOAc
20 96/4; 15-40 pm). The pure fractions were collected and the solvent was evaporated.
The residue (0.38g) was crystallized from petroleum ether. The precipitate was filtered
off and dried. Yield: 0.16g of compcc:und (29) (28%); mp. 112°C.
q) Preparation of , A < {compound 30)

N/'/

cis



ab) Preparation of H (conmpound 419) 0 "1 APR 2005 cis A mxture of conpound
213 (pre%ed according to B4) (0.00305 nol) and CH30Na 30% i n_ CHBOHPL 1005
(0. 00916 ¥IY¥H CH3OH (25mL) was stirred and refl uxed PEAEPBULHZY s

cooled to roomtenperature, poured out into H2O and extracted with Et OAc.
The organic | ayer was separated, dried (MgSOX), filtered, and the sol vent
was 5 evaporated till dryness. The resrdoe (1.1g) was purified by colum
chromat ography over silica gel (eluent: cyclohexane/Et OAc, 40/ 60;

15- 401t m) . K\mxmrmftqompguwe@é(o QQiJSD%mo@dtrmwlt%téxemstﬂemne\&ﬁﬁommi)at ed.
neldng OudedreRn. quﬁgo’f%loﬁﬁg"&oﬁﬁem § ik ROl A et hY|

ether/petro eum et reci pitate was

Yi el di ng: OK#&p 0% wasadsded.sThe mwt@@ wasmr@ﬁém wik Ethe Bheeigpiic &ayér was
filtered 10,gf sfegﬁ’ﬁ'tg%%'fegnggé(b?} ﬁlt@ﬁd afx)d %golvzﬂ'ﬁasfeﬁl%ﬁ:ﬁ 00 YRSreRidhifi ed by

col umm chromat ogr a ove ['uent CHBOll 98/ 2;
15- 40n) .5 THd-Tgupas wrbf@mbdﬁ@lwm@m@@)qog@e%@veaﬁ@w el (8l9ERtent was evapor at ed.

Il el di ngI Ebélwe;%al%gg%ﬁs ﬁg/ﬁOSOI?SC—)Z/Wg%mB’UThJp@@fra@&’orﬁ%#%bl%(e@fﬁ&ﬁﬁlr aph%/ gverOI
cromasi el uen u action e col | ected an
the sol ventSO\\/bQEt Eerayapaned. The @F@Pﬁ&m agtgcw@%ze@mogl disthy cthar Jl&ems
crystal | i zegtedipicite dhﬁﬁlt&‘édﬁfh@ddnéaﬂeY@rdGOBB%bﬁécﬁnm&df(ld)t(er%)j mwp.f and dried.
Yi el di ng: 8g of conpound 419 (8% . Exanple B5 Preparation of cis
(conpound 45’% trans) (conpound 43) |odonethane (0.00456 nol) was- added at
SCto a mxture of conpound (9) (G 0019 npl), conpound (8) (0.0019 nol) and
t Buk (0. 00; THE(3 EE 9”20 f1 ow ure was stirred
%H room tenggfegfgﬁrge oi?/ernl 26 g H2O(C°;Ir1§8u act ed with
2C12. The organic | ayer was separat ed, dr (MgSH4) , flltered and the
sol vent was' evaporated. The residue, was pur|f| ed by col um chronat ogr aphy
over silica gel (eluent: cyclohexafi/ Et OAc 65/35; 15110nm). Two fractions
wer e cold ecA edxtuerd cofpowsdl (4p(@ 0048 Ina), dpbicayldronit edid (0.00226gnelj, conpound

(42) (0% SRep 230Xl Ty 300 SOTREURI-H2ks o ol <1060 - VO

02/ 28837 epara ion
10% was added. The mixture was extracted with EtOAc. The organic layer was

separated, dried (MgSOy), filtered and the solvent was evaporated. The residue (0.8g)
was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc
15 80/20; 15-40pm). The pure fractions were collected and the solvent was evaporated.

The residue (0.4g, 70%) was crystallized from petroleum ether. The precipitate was
filtered off and dried. Yield: 0.39g of compound (31) (68%); mp. 113°C.
o

S

. 0
. s) Preparation of - - H \/“\O/ (compound 32)
. cis
A mixture of compound (4) (0.003 mol), glycine methyl ester monohydrochloride
(0.0066 mol) and Pd(PPh)4 (0.0003 mol) in Et3N (2ml) and toluene (10ml) was stirred
20 at 100°C under 5 bar pressure of CO for 8 hours, filtered over celite, washed with
CH,Cl, and evaporated. The residue (2g) was purified by column chromatography over
silica gel (eluent: cyclohexane/EtOAc 80/20; 75-35um). One fraction was collected and
the solvent was evaporated. This fraction (1g 80%) was crystallized from diéthyl ether.

The precipitate was filtered off and dried. Yielding: 0.46g of compound (32) (37%).

t) Preparauon of m\ m\
N \N

cis  (compound 33) (trans) (compound 34)



0 cis (corrpound 44) PCT/ EPO 1/ 11135 Q@ ; 1PR2005 O (trans) (conpound 45) NaH
60% (0.0 P ) was added at OC under N2 flow to a mxture of conpound (8)
and conpouh (0.0089 nol). The m xture was stirred f B TAE0 Hitdt es 1 @prm
bronpacetate (0.01068 nol) was added at OC. The mi xture was stirred at room .
5 tenperature for 1 hour, hydrolized w é{ég wat er and extracted with Et QAc.
The organic |ayer was separated, drie MSH), filtered and the sol vent

was evaporated. The residuy ur d by -col um chro hy aqver
silica gel f%@%fem of cogwpe%@éﬁ@?ﬁmd& Bydipzineearhexaidghy d b
fractions (fFuthfbl (Y\ﬁﬁs mlshﬁ@damfcﬂﬂﬂ:dm F%ﬂtvme&@at ipuapaEsded. Yield: 0.1

lg FI; 0.13 5 4. 10 m di et hyl
ether. The %Fée%weét@h@g qqrg%a RV RaDRRRI R Arieg @3&4?55@&58@&8 d(44y:
np. 152C. ke h’hﬂﬁerﬁ%&@%ﬁé orZed Theasidheol BypurEiddy collign RhREiatd dr

ci s (compodHiias) &l eﬂ@% RISy S s e

added dr opVit2s evesd ccﬂEcldﬂdﬁd tHYz: sblveiits twerere vhporanddit Yizhd: @f 3 g8l £8) and

SSHIIRIS SR Loyt a Tl PNers o A 3 oy et dlpi tyed GBF e ofTat, o o,

and ext r actdeigdwiYidld H. 32g of omponnrh(33}; 224 °Was separ ated, washed with

water, dri Nagg, e F@ﬁﬁ: si due
was purifi @%&W@%ﬂ lzeJﬁ%&l%ﬁ?%o ra %é@\%gﬂ?&sﬁhe }/3@3(39, uen %Bd-lo-ﬁemrde

cycl oheb@anélﬂEﬁCK@k?(Q%@qu(Bﬂmn 34)2!@?111&5 desired fract| ons (Fl-F4) were

col l ected and the sol vent was evaprat ed Yield: 0. 159 FI, 0.1g F2, 0.6g
F3 (23% an 8g F4. F3 was ¢ : LT n di et hyI ether. The £
preci pi t at é‘gﬁé‘é’a’faiulof‘é’lfed of f 4 d: 0.1 @mﬂ?“@&%ound (46); ni)fl.
137C. F4 was crystallized T PE pRt TSy eum et her. The precipitate was
filtered off 25 and dried. Yield: corrpou;{]ﬂ:@él?) np. 130C. WO 02/ 28837

PCT/ FPO 1/ 11135 0 1 APR 2005 -53 Exanpl e B7 a) 3-Chl or obenzenecar boper oxoi ¢
acid (0.088 nol) was added at 0C to “% sol ution of conpound (48) (prepared
accor di ng thomixtanepif eoBpudd (Al mbl) anciNENZ (1.045 200N )DMF (50ml) was

stirred at 140°C for 2 hours. K;CO; 10% was added and the mixture was extracted
with EtOAc. The organic layer was separated, dried (MgSOy), filtered and the solvent

: was evaporated. The residue (6g) was purified by column chromatography over silica
15  gel (eluent: cyciohexane/EtOAé 60/40; 15-40um). The first fraction was collected and
the solvent was evaporated. The residue was crystalﬁzed from diethyl ether. The
precipitate was filtered off and dried. Yield: 1.26g of compound (35) (24%); mp.

160°C. .
o . 0
v) Preparation of Q)m i
o N e NN
H H
‘ cls © TRANS
(compound 36) (compound 37)

A mixture of compound (4) (0.009 mol) and thiourea (0.0099 mol) in ethyl aicohol

20 (30ml) was stirred and refluxed for 12 hours and a solution of KOH (0.0149 mbl) in
H>O (5ml) was added slowly. The mixture was stirred and refluxed for 1 hour, poured
out into water and extracted with CH,Cl,. The organic layer was separated, dried
(MgS0,), filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (cyclohexane/EtOAc 70/30; 15-404m). The pure

25 fractions were collected and the solvent was evaporated. Yielding: 1.1g of F1 (37%)
and 0.4g of F2 (13%). F1 was crystallized from 2-propanone. The precipitate was



5 and the mxture was stirred at roomtenperature for 12 hours. The m xture
was washeg j K2C03 10% The organic |ayer was dried filtered
of f and g\g%%igﬂrsgfed. The residue was recrystallized fror%%?%?%;lﬂf Yield :
.8.2g of cycl ohexyl (3-met hyl - 6- qui nol i nyl ynet hanone, 1-oxide (conmpolindPAg05
(69% . b) 4-Methyl benzenesul fonyl chlogd de (0.043 nol) was added to a

sol ution of 10 conpound (49) (0.028 nol)" in K22C03 (400nl) and CH2C12

(400m ) and_.th stirred a u for, 1 hour. The
ot ur e was ALt o Fadigad, Widqiacadsmout, Iy EC R LBl R draret oG s
filtered of Thapxﬁo@%@%saﬁhded'ﬁff&nﬁe&edh]ﬁem ccrmpmyﬂt(&?)l i zed from (C2H5) 20.
Yield : 6.64g of 6-(cycl ohexyl carbpnyl)- 3- rret hyl - 2(1H) - qu§ nol i none
(conpound 50) (85%; np. 256. X ’
(conpound SW)P{epaatﬁch)qMa] (co m xt ure of | (7)] (0.0229
mol ), hydroxyl am ne (0.0252qr Foiget hyl et hahani ne (&, 0252snol ) in
et hanol (100m ) was stirred and refl uxed for 6 hours, poured ou'f' into water
and extracted with CH2CI 2. The orgamic Iayer was separ at ed, d@assed (MgSOH) ,
filtered and the solvent was e (@@9{) The resi due wagomgfnargpt al I i zed
S ter eg

from CH3CN. The precipitate wa of f and dried. The residue was
purified byCHdl@RP34meb veas agdetbrgwhnasFoom temparagar t¢ @ selutien ofcpmpepnrdst OAc

80/20; 15- &B{o1o15 WMD) Eéxﬁﬁéarﬁr@7y®m1§9{dlﬁgm%m<iom@4 §0]) 1 MethRS

evapor at ed Y| | di ng ound an

conpound® mﬁsﬁ%mmsure 1"3&2&?33 ANPEmEFm rétaaerfaf ? 6‘H“’E§f %ﬁﬁ%&dﬁﬁ

[]iLa(vZ) 4a] dthb'%iﬁlitarélwué egg-}acﬁéd muh)cmzhadde@amt 14y@0 Mak fomﬁitéﬁt dfi@l to a sol u:j i on
£0f conpoun . not 1 n_ethan Xt ure stirre
Qo' ror uxed e fbighd oG AP 2T il CLID AT bR o2

The or gani ccdlaymechrowastography avadilicagel E@tietivgBBexahd/Et@aedd/and 54l vent

was evapor agl?ﬁqjurj@;ﬁ:u'bﬁé{vgféec%%ﬁ%d fhe €8ty waQQL&BH?atSJPrﬂErﬁF g% @g@l over

silica el’uent HAOH 98/ 2/ 0 WO 02/ 283
PCT. . TPE / 103 %% apd 9pBg FAd057%FHA \ﬁmcqutadh%qd.faﬁgdwgw@ ethst-[Tde PEGIPATRES Wi

sol vent Wwasfileyaiudf aldedlied Teldiagi @Im@g Magpoutid 38) e 1%y & wds @msc&mﬁtehﬁonet her.

;r?g%pl’ eﬁ;)pl cg}a%)?l@heé I;xﬁ]I lﬂrt er@%tgms fiperego%f%%ld d.gICCFl lﬁlﬁg]g O%&Sggofocomponggund (53)

(39) (6%).
x). Preparation of - (compound 40)
cis.
A mixture of compound (41) prepared

according to example B3b (0.0014 mol) in HC] 3N (5ml) and THF (5ml) was stirred

15  and refluxed for a weekend, then poured out into H,O, basified with K,COs and
extracted with CHCl,. The organic layer was separated, dried (MgSO,), filtered and
the solvent was evaporated. Yielding: 0.5¢g of F. This fraction F was crystallized from
2-propanone. The precipitate was filtered off and dried. Yielding: 0.35g of compound
(40) (74%). o '

y) Preparation of /O)m (compound 188)
~ P
0 N NH L

2



Preparation of (conpound 520) 5 Procedure for conmpounds 400, 401, 402, 403,
404 and m xture of interm 21 (prepared accordi {0.000269
not ) , ahﬁg%aélne hydrochl ori de (0.000404 nol; 1.5 eq. ?ﬁbﬁﬁmﬁ}ﬁﬁs 01 APR 2005
N - (et hyl carboni m doyl )-N, I V-di net hyl -1, 3- propanedlanlne hydr ochl ori"de .
{0.000" » nol; 1.5 equiv.), 1-hydroxy-ldtbenzotriazoie (0.000404 mol; 1.5
equiv.) and Et3N (0.000269 mol) in CH2CI'3 (2 m) was stirred at room
tenperature 10 for 12 hours. The sol vent was evaporated. The residue was
purified by HPLC. The product fractions were collected and the sol vent was

evapor at ed A friu&iuté of @ofp3uigl ©F (0.045 Mol ehadd G@Oﬂi%ﬂol}fﬁﬁr@i@oB@WS

Prepar ati on nd,?2 ci s, A m xt ter diate 27
(0-6026. ool WikFaRiaRTBH e Foag (baoticpoltH S fhom HripefSiuts” blpepd,
H2S04 conc ou(fngo Hi()/GII@leS,hndfﬁﬂc&ddwﬂm@H@(Xl@dTﬁ@brgﬁﬁxch@yurwas'sqmratﬁdj ed to

extract ed At (e Bk ity biBiveGy i Ghor BB diFhest” 1P BSRLERR
filtered, ghwas h@s@ﬂiméﬁpnv@HﬁvahopmcmteT\hﬁ filesedioff apd dried. gThwas purified
by col um ?N&Q%Q?&@Bf%c?“ﬂ{e redilide’ Ilzgg \ggs%xﬂﬁfkgl b%ryc%' @gﬁ%ﬁ@ﬁ{a’% y 80/ 20;

15-35m . The pure I ONs were co vent

evapor at ed over silicdi geby(el@en8 CHy G/ CHs OHMNH QH 95/440di; I.LJJ:3$MQ) oTheHSJTCFl and F2
were cryst I r

TS b e R R e e L e S e
PCTI EPOI / 11583 (). APR 2005 -55 Exanple B 11 Preparation of (conpound 511) N
A m xture of corrpound 22 (prepare accordl ng to B4) (0.004 nol) in HCL (3N
(20m) and)e %20ml was s S axed for hour s ﬁgured out of™
i ce, basiff IOH an} wi {h crect2. CATPYPYZRPE |ayer was
separated, dried (MyS04) N§ R sol vent was evaporated. The
residue (1.29) was purified by col um1 it ogr aphy over silica gel

(el uent: CH2C 2/ CH3OH NHAOH; 93/7/0.5; 15- 401N Two fractions were

coll ected and the sol vent was evaporated. Yiel 0.5g FlI (41%

T

10 A mixture of compound (188) (0.00032 mol), benzoic acid (1.5 equiv., 0.00048 mol),
1-ethyl-3-(3" -dimethylaminopropyl)carbodiimide .HCI (1:1) (1.5 equiv., 0.00048 mol), -
N-hydroxybenzotriazole (1.5 equiv., 0.00048 mol) and Et;N (1 equiv., 0.00032 mol) in
CH,CL; (2ml) was stirred at room temperature for 15 hours. The solvent was
evaporated. The residue was purified by HPLC and the product fractions were

15 collected and the solvent was evapo(r)ated. Yield: 0.066 g of compound (205) (49.50%).

aa) Preparation of (compound 6)

N
- No N

trans :
A mixture of interm. 20 (0.001507 mol) in HC] 3N (10ml) and THF (10ml) was stirred
at room temperature for 8 hours, basified with K,CO3 10% and extracted with CH,Cl,.
The organic layer was separated, dried (MgSOy,), filtered and the solvent was
evaporated. The residue (1.2g) was purified by column chromatography over silica gel
20 (cluent: cyclohexane/EtOAc 85/15; 15-40 pm). The pure fractions were collected and
the solvent was evaporated. The residue (0.4g) was crystallized from petroleum ether.
The precipitate was filtered off and dried. Yield: 0.3g of compound (6) (58%); mp.
108°C.



and 0.4g of F2. FI was crystallized frompetroleumether. The precipitate
was filtered off and dried. Yielding: 0.17g of conpound 511 (14% . 10
Exanpl e Bl@omsepar ati on of (compound 514) |-, -~ 5 NPATMPRI/UN of w 2005
conpound 524 (prepared according to B9a) (0.0018 nol) and KOH 85% 8

mol) in EtOH (15m ) was stirred and refluxed for 24 hours, poured out |nto
H20 and extracted with CH2Cl12. The orgahl-c | ayer was separated, dried
(MgS04), filtered, and the solvent was evaporated. The residue was purified
by col um 15 chr orrat ogr aphy over sijica gel (eluent: CH2Q 2/ Cycl ohexane

80/ 20; 1540 fracti ons werg t a0 and t?e sol vﬁ?%gwas evapor at ed.
Yi el di ng: 02 deggira He8H%y and F[ was c{§RREEPLIER rom di et hyl
ether. The precipitate vvas\f*o e ' dried. Yielding: 0.33g of
conpound 514 (609 (hip.:185C). Exapple BH13 Preparation of (conpound 515) N

20 A mixture of interm 28 19 rml ben bor.onic 0. 028
ol ) Po( PRI @FWOHB#?%?P ree tording o pantd A5 RIS O S5t - and
EI?ZOSCB [Tﬁ] B(O%ﬂiﬂOHMSD (910091@61015)@1 cm@til(xem)fv@ers s&nb@mmeﬁmebdemt tsct ﬁd cﬁztc 22
C. e agueous l.ayer wa an

The or gani cg‘ﬂg @F %‘gey?éB%[Pz?lﬂﬁeratH? (H“f‘i/&‘g&tf’ggp af“;aee?( aﬁgﬁipm‘g‘gol vent
was evapor amorgﬁhelayeswahmpﬁrateﬂg)neﬁws)m il tefed eahditire smmmnwas: hr omat ogr aphy

I / 7 01/11135 1
APR 2005 1oz Bt e T TR e pun Ra 5 AR vt BB
evapor at ed. ovnrellhdamj(eluqntag/c(@swe@rﬁﬁs 4Q/@Q:t1|56&Q#MSTW¢@§@@nIS|“@e@I from

2-pr Opanoneédﬂe@&@xﬁd @Js @élﬁrent% ev@;{o@zﬁé«f’ 'thélﬁﬁwv‘@§ 31 'ah@() 8¢ FQf(SO%F‘F‘Z Yak ed.
Xl el di ng: O. 39%é npound (7% (np B 14 Prepar ation
{ of (conpoungysalsyed @Pmﬁ%@ﬂ&ﬂ@@%ﬂ%ﬁ%e@@lﬂﬁﬁqu%% “é?é]%&f room

't enper at ur edrdal. aislaingt 0.06g Bi was crystallized from pentane. The precipitate was ﬁltered

10 off and dried. Yielding: 0.19g. This fraction was purified by column chromatography
over silica gel (eluent: CH,Cl,/CH;0H; 98/2; 15-40um). The pure fractions were
collected and the solvent was evaporated. Yielding: 0.11g. This fraction was purified
by column chromatography over kromasil {eluent: CH;OH/H,O; 70/30). The pure
fractions were collected and the solvent was evaporated. Yielding: 0.09g. (9%) This

15 fraction was crystallized from diethyl ether. The precipitate was filtered off and dried.
Yielding: 0.08g of compound 419 (8%).

Example B5

cis . (compound 42) (trans) (compound 43)

Iodomethane (0.00456 mol) was added at 5°C to a mixture of compound (9) (0.0019

mol), compound (8) (0.00 19 mol) and tBuOXK (0.00456 mol) in THF (30m!) under N,
20  flow. The mixture was stirred at room temperature overnight, poured out into H,O and

extracted with CH,Cl,. The organic layer was separated, dried (MgSOQy), filtered and

the solvent was evaporated. The residue was purified by column chromatography over

- silica gel (eluent: cyclohexane/EtOAc 65/35; 15-40pum). Two fractions were collected

and the solvent was evaporated. Yield: 0.35g of compound (42) (30%; mp. 125°C) and

25 0.35g of compound (43) (30%; mp. 116°C).

{'\



interm 32 (0.004 nol) in CF3COOH (5nl) and AcOH (10m ). NaBH4 (0.0012 nol)
was adde&gg&@i g)_pvm se under N2 flow. The m xture was stirred at room

t enper at F7 g hours, poured out on ice, basified wi CHTREFEYEIAS 2005
extracted with CH2Cl 2. The 10 organic |ayer was separated, dried (NESO&PQ .
filtered, and the solvent was evaporate 5 The residue (1.2g) was purified
by columm chromat ography over silica geF“{eluent: CH2C121CH3OH 99/ 1;

15-40m. Two fractions were collected and the solvent was evapor at ed.

Yi el di ng: OErgmpleB39% and 0.4g F2. Fl was dissolved in iPrOH HC/iProH (1

eq) were added. The preci pltate Rs f||tered off and dri &d; Yieldi ng 15
0. 32g of conpound 526 (np. 4 . AP B.15 Pre A found
47T) N A nixPraparagpn pht er m . ) and 3-c but enal
(0.098 nol) in. AcOH (2008 ‘ M ed end r eMNou 3o The
sol vent was evaporated till dryn sso The re5| due was di 5{2/ ed in CHZC12
and washed with K2CO3 10%). The 20 nic |l ayer was separdte dried

(MySA4), filtered, and the solvent vvasoevaporat ed. The reside (279) was

purified by colum chromato aph ) ca gel (el OAC
9515 to 92/8; 15-35 %Sactlxcc?n \[/{/Ié(r?lgcol | ected a %)he( gﬁl%vent )

evapor at ed. N0 1b§3 myhorasrddad at & CamderAN: flow i3 HEFS’*EQ of ¢ampoyngd r(8)n

2- propanonemc%&ﬁpbh g r hm&ﬁ%@wmnfeulférefcﬁﬂuﬁié and dri ed.
Yielding: 0.25 . d) %9% . 1400).. Tabltesslto8llst t he

conpounds ofth Vg PFHH‘%?CFPLCA? 0&9@3 ’@Pl)ay @Hd@ﬁnﬁé{: e Ipf EyWastiredapt F@Pmo one
of the $JOVten@¥ﬁl’Qié €611 DOOr, AR Er3133d with AvaRéc hhdEEXHdcleildith BtAAAPRh26fa

N i e T S DR L el e e e e
p. 100C S&BQH@t whahpiifiadbyldbEan chromatography over silica gel (eluent:
cyclohexane/EtOAc 60/40; 15-40 um). The desired fractions (F1-F4) were collected
and the solvent was evaporated. Yield: 0.11g F1; 0.13g F2; 0.75g F3 and 0.8g F4.
10 F3 was crystallized from diethyl ether. The precipitate was filtered off and dried. Yield:
' compound (44); mp. 152°C.
F4 was crystallized from diethyl ether. The prec1p1tate was filtered off and dried. Yield:
compound (45); mp. 147°C.

o . o .
~o N o NS0

cis (compound 46) (trans) (compound 47)
Bromomethylbenzene (0.007 mol) was added dropwise at 0°C under N, flow to a
15 solution of compound (8) and compound (9) (0.0064 mol) and NaH 60% (0.007 mol) in
DMF (40ml). The mixture was stirred at room temperature for 1 hour, hydrolized with
water and extracted with EtOAc. The organic layer was separated, washed with water,
~ dried (MgSOy), filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: cyclohexane/EtOAc 70/30; 15-40 pm).
20  The desired fractions (F1-F4) were collected and the solvent was evaporated. Yield:
0.15g F1,0.1g F2, 0.6g F3 (23%) and 0.8g F4.
F3 was crystallized from diethyl ether. The prempltate was filtered off and dried. Yield:
0.13g of compound (46); mp. 137°C. '
F4 was crystallized from DIPE and petroleum ether. The precipitate was filtered off
25  and dried. Yield: compound (47); mp. 130°C.



59B3bd et hyl HOnp. 150C  60B3bd et hyl Hnp. 138C 61B3bOCH3et hyl HI

62B3b0CH3g,ybddh, Mp. 130C 0 63B3bOCH3et hyl El np. 116C
b ’5%42)2 O CH3m p. 82C 65B3bOCH3et hyl HL- met Myl Cyol/dHS

64B3bC et hyl H
66B3b0OCH3et hyl H3- net hoxycycl ohexyl trans; np. 94C

(

3y Im p. 82C
07 APR 2005

67B3bOCH3et hyl H3- met hoxycycl ohexyl ci s; E? 108C - 9O 02/ 28837 -58
ph

PCT/ EPH 11135 0 1 APR 2605 Co. Ex. R R3R4 ysi cal no:no.data

68B3bOCH3et hyl H4- ( net hyl et hoxy)-(A), np. c¢ cl ohex | 82C 69B3bOCH3et h |

1H4- (C(CH3) 3}c clohex lcis; m. 92C
70B3bOCH3et IExhingle[BA CH3) 3] cycl ohexyl trans; . 108C

< 71B3bOCH3et h hex
7283600 et #ml‘ﬁﬁ%’%@@ i ‘?R‘Fe %%‘d (0:@8 ‘%‘égwﬁ%egtah%%ﬁfowﬁ%) 2.82C
73B3b0 et hy kbin@idd Q+EAbEpupd aﬁ‘zfam@BQdﬂl?mipthHc(O b ek i CH,TL,72880bt hyl H- \

- 7oBal et Yl M He mll)%tllurce was stirred at room temperature for 12 hours. The mixture was washed
“ with K,CO;3 10%. The organic layer was dried (MgSO,), filtered off and evaporated.

The residue was recrystallized from (C,Hs),0. Yield : 8.2g of

cyclohexyl(3-methyl-6-quinolinyl)methanone, 1-oxide (compound 49) (69%).
b) 4-Methyl benzenesulfonyl chloride (0.043 mol) was added to a solution of

10  compound (49) (0.028 mol) in K»CO;3 (400ml) and CH,Cl, (400ml) and the mixture
was stirred at room temperature for 1 hour. The mixture was extracted with CHyCl,.

PR

2(1H)-quinolinone (compound 50) (85%); mp. 256.1°C.

15  Example B8

The organic layer was dried (MgSO,), filtered off and evaporated. The residue was
recrystallized from (C;H;s),0. Yield : 6.64g of 6-(cyclohexylcarbonyl)-3-methyl-

‘Ii,ou l}i,OH |

a) Preparation of /O/\(:(\/E\ :
= = '

o : N Yo7 o N So

[lo(A)4o] (compound 51) [la (B)4o] (compound 52)

A mixture of compound (7) (0.0229 mol), hydroxylamine (0.0252 mol} and

N,N-diethylethanamine (0.0252 mol) in ethanol (100ml) was stirred and refluxed for 6
hours, poured out into water and extracted with CHCl,. The organic layer was
separated, dried (MgS0sy), filtered and the solvent was evaporated. The residue was

L © 20 crystallized from CH3CN. The precipitate was filtered off and dried. The residue was

purified by column chromatography over silica gel (eluent: CH,Cl/EtOAc 80/20; 15-
40pm). Two fractions were collected and the solvent was evaporated. Yielding: 2.8g of
compound (44) (36%; mp. 133°C) and 3g of compound (45) (38%; mp. 142°C).

- H2
b) Preparation of | XN (compound 53)
~o N ’
[l(Z)40]

Hydrazine (0.41 mol) was added at room temperature to a solution of compound (7)
25 (0.015 mol) in ethanol (75ml). The mixture was stitred and refluxed for 1 night,
poured out into water and extracted with CH,Cl,. The organic layer was separated,
dried (MgSQy), filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH;Cl/CH;OH/NH,OH 98/2/0.1).



76B4l et hyl H, np. 138C  77B4l et hyl Hhp. 120C  78B4CNet hyl Hnp. 128C
79B4CNet hyl Hnp.  136C  80B4CNet hyl H~ np. 120C i  81B4CNet hyl Hrp. 139C
82B4net h§7l>6e({“ $3¥np. 106C  83B4net hyl et hyl HO np. 149C o PCT/EPO1/11135
84B4net hyl et hyl Hmp. 118C WO 02/ 28837 PCT/ EP01/ 11135 APP 2005 -59 01 APR 2005 -
Co. Ex. R23R4RI physi cal no.no.data 85B4nethyl ethyl H L/ ~np. 180C

86B4net hyl et hyl Hhen I ethyl m p. 53C 87Bfret hyl et hyl Hhp. S7C

88B4net hyl et hyl H CH2- CH(CH3) 2m p. 68C 89B4net hyl et hyl H np. 120C 31B4-t hi azol
| et hyl H4- mekhegurecfragtiohe wetegiodlected 3@ Qe BIwOTHBIsIeyaperatedx yichg gesadheexy bt r ans, np.

crystallized from diethyl ether. The precipitate was filtered off and dried. Yielding:
0.8g of compound (53) (15%); mp. 110°C. '

Example B9
Q
Preparation of Q/‘UI\ (compound 520)
HaCO N~ O
- _ NH
O
5  Procedure for compounds 400, 401, 402, 403, 404 and 405. A mixture of interm. 21 i

(prepared according to A11) (0.000269 mol), amantadine hydrochloride (0.000404
mol; 1.5 eq.), N’ ~(ethylcarbonimidoyl)-N, N-dimethyl-1 ,3-propanediamine
hydrochloride {0.000404 mol; 1.5 equiv.), 1-hydroxy¥1H-benzot11'azole (0.000404 mol;
1.5 equiv.) and EtsN (0.000269 mol) in CHCl; (2 ml) was stirred at room temperature
10 for 12 hours. The solvent was evaporated. The residue was purified by HPLC. The
product fractions were collected and the solvent was evaporated. Yield: 0.063 g of

compound 520 (46.37%).
Example B10 |
Preparation of (compound 233)
HzCO cis N :
7y

A mixture of intermediate 27 (0.0026 mol) and intermediate 26 (0.0026 mbl) in EtOH

15 (380 mi) and H80, conc. (19 ml) was stirred and refluxed for 15 hours, the cooled to
room temperature, poured out into ice water, basified with KCO; and extracted with
BtOAc. The organic layer was separated, dried (MgSO4), filtered, and the solvent was
evaporated. The residue (17.9 g) was purified by column chromatography over silica
gel (eluent: cyclohexane/EtOAc; 80/20; 15-35um). The pure fractions were collected

20  and the solvent was evaporated. Yielding: 0.85 gof F1,1.1 gF2 and 11.5 g of F3. F1
and F2 were crystallized separately from pétroleum ether. The precipitate was filtered
off and dried. Yielding: 0.34 g of compound 233.

25



- 126C 91B3bOCH3HH4- net hoxycycl ohexyl cis, np. 100C
'92B3bOCH3HCH34- et hoxycycl ohexyl cis; np. 1120C PR 2005
93B3bOCHIY 3484 et hoxycycl ohexyl trans; np. 111C 94B3b OCRSHEFRY IR met 0%
clohex Icis, m. 96C 95B3bOCH3phenyl H4- net hoxycycl ohexyl cis; HO (1:1), mp.
138C 96B3bOCH3pr opyl H4- net hoxycycl ohexyl trans; np. 118C
97B3bOCH3pr opyl H4- et hoxycycl ohexyl ci 5:5%. 108C
98B3bCOCH3net hyl H4- net hoxycycl ohexyl cis; np. 104C 99B4N( CH3) 2et hyl HCH3( B) ;
nmp. ~10102EXBSBU et hyl Hrp. 114C  101B4nmet h let hyl H4-butox ¢ clohex Icis; m
", 02/ 28337 -60 PCT/EPO1/11135 0 1 APR 7005
3 103BSbCI et hyl HO- Ynp. 91C

Co. Ex. RRR3RR physi cal no. no.
104B4N( CH3) Prepargtiains. 103C 1058 PRp. 170C (cosgpwd Bkliy| Hhp. 137C
107B3bCl et hyl Hni p. 137C 108B4net hy et hyl 4- met hox ¢ clohex Icis; mp.
91C 109B4net hyl et hyl H4- et hoxycycl X N Rs; np. 150C

110B4net hyl et hyl Hrp. 90C
A mixture of compound 22 (prepared according to B4) (0.004 mol) in HC] (3N) (20ml)

and THF (20ml) was stirred and refluxed for 8 hours, poured out on ice, basified with
NH4OH and extracted with CH,Cl,. The organic layer was separated, dried (MgSQOy),

5 filtered, and the solvent was evaporated. The residue (1.2g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH3;0H/NH,OH; 93/7/0.5; 15-40pm).
Two fractions were collected and the solvent was evaporated. Yielding: 0.5g F1 (41%)
and 0.4g of F2. F1 was crystallized from petroleum ether. The precipitate was filtered
off and dried. Yielding: 0.17g of compound 511 (14%).

10  Example B12
O——N

I
Preparation of X (compound 514)

!

ZNN s .
A mixture of compound 524 (prepared according to B9a) (0.0018 mol) and KOH 85%
(0.0094 mol) in EtOH (15ml) was stirred and refluxed for 24 hours, poured out into
H,O and extracted with CH,Cla. The organic layer was separated, dried (MgSO4),
filtered, and the solvent was evaporated. The residue was purified by column

15  chromatography over silica gel (eluent: CH,Cly/Cyclohexane 80/20; 15-40um). Two
fractions were collected and the solvent was évaporated. Yielding: 0.35g F1 (64%) and

A 0.i7g (SM) F1 was crystallized from diethyl ether. The precipitate was filtered off and

dried. Yielding: 0.33g of compound 514 (60%) (mp.:185°C).

Example B13

Preparation of (compound 515)

20 A mixture of interm. 28 (0.019 mol), 2-benzofuranylboronic acid (0.028 mol),
Pd(PPhs)4 (0.001 mol) and BHT (a few quantity) in dioxane (25ml) and Na,CO; [2]
(25ml) was stirred and refluxed for 8 hours and extracted with EtOAc. The aqueous
layer was basified with NH4OH and extracted with CH,Cl,. The organic layer was
separated, dried (MgSOa), filtered, and the solvent was evaporated. The residue (3.6g)

25  was purified by column chromatography over silica gel (eluent: CH>Clo/CH;OH 99/1;



111B4net hyl et hyl Hmp. 94C  112B4net hyl et hyl Hp. 176C 113B4net hyl et hyl HI np. 106C
114B4pro_ﬁ, I I;|p4 met hox ¢ clohex Icis; m 74C 01 APR 2005
115B4 et é(’e MYF H4- et hoxycycl ohexyl cis: np. 108C 116B4nePRJERPHYIIEUND. 110C
117Babd et hyl Hmp. 124C 113B3bCl et hyl Hp. 107C 119B3bd et hyl Hp. 129C WO

02/ 28837 PCT/EPO1/ 11135 01 APR 2005 -61 Co. Ex. RRR3R4R physi cal no..no.data
120B4net hyl et hyl Hhap. 106- C 41B3bd et hy"16Ht rans; np. 157C

182B3bnet hyl et hyl Hci s; np. HOL70C 183B3bnet hyl et hyl 11t r ans; . HOL44C
184B3brret hyb-48¢m)l ’mh@umrﬁa.cti@s@e:t@wabt@d@nﬂmermmnims:eimsa%ﬁécmjmgi | oY

187B3bmet hy(lgt . ; o »

217BAnet hyl}ié@h@?%&?ﬁ%%%ﬁga‘%%g% ta}@ﬁﬁ%ﬁ’%@dﬁ‘%@%d dfelfFether. The
precipitate was filtered off and dried.” Yielding: 0.39g of compound 515 (7%)
(mp.:134°C).

5 Example B14

Preparation of (compound 526)

Triethylsilane (0.0012 mol) was added slowly at room temperature to a solution of _
interm. 32 (0.004 mol) in CF;COOH (5ml) and AcOH (10ml). NaBH, (0.0012 mol)
- was added portionwise under N flow. The mixture was stirred at room temperature for

8 hours, poured out on ice, basified with K,COj; and extracted with CH,Cl,. The

10 organic layer was separated, dried (MgSOy), filtered, and the solvent was evaporated.
The residue (1.2g) was purifie.d by column chromatography over silica gel (eluent:
CH,Cl,/CH30H 99/1; 15-40pm). Two fractions were collected and the solvent was
evaporated. Yielding: 0.5g F1 (43%) and 0.4g F2. F1 was dissolved in iPrOH.
HCUiPrOH (1 eq) were added. The precipitate was filtered off and dried; Yielding;:

i5  0.32g of compound 526 (mp.: 248°C).

r‘*““)_r

Example B15

Preparation of .(compound 471)

A mixture of interm. 33 (0.082 mol) and 3-chloro-2-ethyl-2-butenal (0.098 mol) in-
AcOH (200ml) was stirred and refluxed for 8 hours. The solvent was evaporated till
dryness. The residue was dissolved in CH,Cl, and washed with K2CO3; 10%. The

20  organic layer was separated, dried (MgSOy), filtered, and the solvent was evaporated.
The residue (27g) was purified by column chromato graphy over silica gel (eluent:
CHLCL/EtOAc 95/5 to 92/8; 15-35um). Two fractions were collected and the solvent
was evaporated. Yielding: 0.7g of F1 and 5.3g F2. F1 was crystallized from .
2-propanone/diethyl ether. The precipitate was filtered off and dried. Yielding: 0.25g of

25 compound 471 (2%) (mp.: 140°C).

Tables 1 to 8 list the compounds of formula '(I-A) and (I-B) which were prepared

according to one of the above examples.



218B4, | et hyl Hp. : 102C 219B4C=Net hyl HH3 \ np-: 115C H3C~~ 220B4d et hyl HF( A) ;
~np. 1 113C 222B4l et hyl Hip 206C NVO 02/ 2§83 fi

np. : 107C/“%ﬁ2§é

PCT/ EPO1

.223B4Cl et hyl H , ~(trans);

B4Cl et hyl HF(B) ;

%9 1 APR 2005 Co. Ex. R R3R Rphysi cal no. no.R§d{iP01/11135

Q H3CIDmp. :1t7 C 124B4not hyl et hyl HF(A) ;
H3C 225B2C et hyl Hmp. : 94' C 226B3bd et hyl H anp. 15 C CH5 O

0O np.:103 C

227133cmet hoxy~~N HH3CO, ~Cr np. : 204' C C-228B4CI et hyl H-A): ' H3GO | ~np. : 136 C

bt

-/

; ‘r,. N

229B3bn- propyl HHr (ft-ans); . HC C(1: 1); O,-
Table 1
0 R*
3
R' N R
NT O R2
Co. | Ex. |R? TR3 R? R physical
no. | mo. ' ' data
' O.
54 {B2 |Cl ethyl H /m -
i F
3 |83 |al ethyl |H mp. 145°C
55 | B3b | Cl ethyl |H @/ mp. 131°C
, A\
56 |B3b |Cl ethyl H } mp. 104°C
— Z O~
57 |B3b | Cl ethyl H phenylethyl mp. 100°C
58 | B3b | ClI ethyl | H Ej\)/ mp. 126°C
O.
59 |B3b |Cl ethyl |H O: j/ mp. 150°C
Q
60 |B3b |Cl ethyl H CQ/ mp. 138°C
61 |B3b | OCH; ethyl | H @/ )
62 |B3b | OCH; ethyl H @ij/ mp. 130°C
63 |B3b | OCH; ethyl H mp. 116°C
64 B3b | Cl Cthyl H -(CHz)z—O-CH3 mp. 82°C
65 | B3b { OCHjs ethyl H 1-methylcyclohexyl |mp. 82°C
66 |B3b | OCH; ethyl H 3-methoxycyclohexyl |trans; mp.
94°C
67 |B3b | OCHs ethyl H 3-methoxycyclohexyl |cis; mp.
108°C




npA50' C H3C tCl et hyl HOD ~np.: | 16*C - 231133bCl- - np.:120'C ethyl H .
232B3bd et hyl Hmp.: 1 12*C 233BI O - propyl HC(=0) O (ci s) ; MPAPC CZH5H3 N
234B4ne‘t‘ﬂ9l0§1’-9r’f97 Hnp.: 1220C [ 235B4ne- hyl et hyl Hi np.: 106 éCT/WWﬁ%%ssﬁﬂpﬁ 2005
PCTTEPO1/ 11135 0 ,1 APR 2005 Co. Ex. R R3RR physi cal no. no. dat a. .
236B4net hyl et hyl Hp. : 104C OCH3 237B4net 8yl et hyl Hmp. ; 90C 238B4net hyl HH(ci s) ;
H3COnp.:80 C 2398abC| et hyl HH3CO(t r ans) ; -38-240Babd et hyI HH3CO0™ ~(cis 1 :

241B4net hy Fethyl-HA—CHs—(A}-—Ap—-006H3C0—242B4ethytethyHEHB( B ——1 O H3CO
.np. ;110 C Co. | Ex. |R? R’ rR* R | physical [
no. | no. o . L data
68 | B3b | OCH; ethyl H 4-(methylethoxy)- (A), mp.
' cyclohexyl §2°C
69 | B3b | OCH, ethyl H 4-[C(CHsh]cyclohexyl |cis; mp. 92°C
70 | B3b | OCH; ethyl H 4-[C(CH;)]cyclohexyl |trans; mp.
o 108°C
71 | B3b | OCH;s ethyl H | 4-methylcyclohexyl [(B), mp.
92°C
72 |B3b |OCH; - | ethyl H 4-methylcyclohexyl |(A), mp.
80°C .
2 (B2 |C1 ethyl H CH,-CH(CH3), wp.82°C | %
73 |B3b | Cl ethyl H -CH,-O-C,Hs mp. §2°C
48 |B2 | H methyl H | cyclohexyl -
74 |B4 |1 ethyl |H ;
75 |B4 |1 ethyl |H m mp. 124°C
: O
76 |B4 |1 ethyl |H @/ mp. 138°C
77 |Ba |1 othyl |H m mp. 120°C
‘ ' F (8]
78 |B4 |CN ethyl |H mp. 128°C .
: : 0 i
79 |B4 |CN ethyl H /(:Q/ |mp. 136°C
) : F —]
80 |B4 |CN ethyl |H E:(;j/ mp. 120°C
81 |B4 |CN ethyl |H @:)/ . 139°C
82 |B4 | methyl ethyl H CO/ mp. 106°C
83 |B4 |methyl |ethyl |H ©iﬂj/ mp. 149°C
. Q
84 |B4 |methyl | ethyl H /CO/ mp. 118°C
N



_24383bCI et hyl Hmp. : 134C 0 0 X44B3bd et hyl Hp. : 127C 24SB4C( =0) NH2et hyl H( ci s) ;
H3COm. : 176 C 246B4net hyl et hyl H(B) H3C 247B3bd et hyI Hrrp 92C
24854netm%t/4$§47H( A): np.:80C 249B3bC et hyl HHCm - PEG/REOYEH 163/ 288 ED 530?
.PCT/ EPO1/ 11135 01 APR 2005 Co. Ex. R2R3R4R] physi cal no no. dat a. ? 2
250B4net hyl ethyl H(trans); 9np.:|l 18 C d_251B4net hyl et hyl H(B); . HC1( 1. 1)
252B3bd et hyl H( A propyl 253Babd et hyl I—|——bQ (B) po

™

254B3bnet hyl et-hyHH2)4rp—F4C255B4+et ﬁh‘l. et f.LIH’vei S —1p: —68E€-O-npt opyl
256B4net hyl eft Gyl HEEX ) R3. : 210C| R? R R' . .| physical
no. |no. |- . L . |data
85 | B4 | methyl ethyl H @/ mp. 180°C
86 | B4 | methyl ethyl H phenylethyl mp. 53°C
87 | B4 | methyl ethyl H @/ mp. 87°C
88 | B4 | methyl ethyl H -CH,-CH(CHs), mp. 68°C
89 | B4 | methyl ethyl H (:Q/ mp. 120°C
31 | B4 B-thiazolyl | ethyl H 4-methoxycyclohexyl {cis; 113°C
{90 |B3b | OCH; H H 4-methoxycyclohexyl |trans, mp.
126°C
F91 B3b | OCH;s H H 4-methoxycyclohexyl |cis, mp.
B | . 100°C
92 |B3b | OCH; H CH; | 4-methoxycyclohexyl lcis; mp.
| 120°C
93 | B3b | OCH; H CH; | 4-methoxycyclohexy! |trans; mp.
' 111°C
194 | B3b | OCHs; methyl | H 4-methoxycyclohexyl jcis, mp. 96°C
95 | B3b | OCH; ‘phenyl | H. 4-methoxycyclohexyl lcis; HCI
1:D),
mp. 138°C
M : 96 |B3b | OCH; propyl | H 4-methoxycyclohexyl |trans; mp.
- 118°C
97 |B3b | OCH; propyl H 4-methoxycyclohexyl |cis; mp.
| |108°C_
98 {B3b | OCH; methyl H 4-methoxycyclohexyl |cis; mp.
' 104°C
99 |B4 |N(CH;), |ethyl |H : O<CH3 ®); mp.
| o 102°C
100 | B3b | CI ethyl |H g\ mp. 114°C
. | , ~
101 | B4 | methyl ethyl H 4-butoxycyclohexyl |cis; mp. 86°C
102 | B3b | I cthyl  |H ( Oj/ mp. 78°C




257B4net hyl et hyl Hp. : 113C OCR3 258B4net hyl et hyl HCzHs |
" np.:115C OCH3' 3 260B3bnet hyl et
. 86C CzHs 262B3bd et hyl H( B) ;
PCT/ EPO1/ 11135 01 APR 2005 -65 Co. Ex. R2ZR3R4R physi cal
\\ np: 130C N(CH3) 2/ .\ % 264BabCl et hyl Hp. :
np.: 126 C 266B4N( CF%%'Zet hyl HOCH(trans)

259B3bnet h
261B3bCI'EP HY

263B3bnet hyl et hyl Hi

265B3bCI et hy!l H

Ieth | HI

A)

B) ;

rrp

np.

\ np.:92C O3 N
|
ARG Gl 2 Agba:

no no. dat a

H

np. :

124C

N(CH3) 2 m 170C

1); 267B42ethytH(cpr 170C T pr.; 268B4mEr hyrat iy Anp. 20617 1) 2060
269B4net hy| €phyErnp R104C R? IR R Tphyswal
no. | no. . g data -
103 | B3b | Cl ethyl H 0| ] mp. 91°C
104 |B4 |N(CHs): |ethyl |H @/ mp. 103°C
105 |B4 |N(CHs), |etyl |H E:[Oj/ mp. 170°C
‘ O
106 | B3b | Cl ethyl H ‘Q/ mp. 137°C
107 | B3b | CI ethyl H mp. 137°C
» ()
108 | B4 | methyl ethyl  |ethyl | 4-methoxycyclohexyl lcis; mp. 91°C
109 | B4 | methyl ethyl H 4-ethoxycyclohexyl |trans; mp.
- 150°C
110 { B4 | methyl ethyl H /O/\ mp. 90°C
. “
111 | B4 |methyl | ethyl H /O/\ mp. 94°C
\O
112 |B4 |methyl |ethyl |H @/ mp. 176°C
113 | B4 | methyl ethyl H mp. 106°C
~o '
114 {B4 | propyl H H | 4-methoxycyclohexyl lcis; mp. 74°C
115 | B4 | methyl ethyl H 4-ethoxycyclohexyl |[cis; mp.
. 108°C
116 | B4 | methyl ethyl H mp. 110°C
o i
117 | B3b | CI ethyl H ©/\ mp. 124°C
118 | B3b | C1 ethyl H ©/\/\ mp. 107°C
119 | B3b | Cl ethyl |H CE\ mp. 129°C
(0]
: |

ﬁwﬁﬁ



270B3bnet hyl et hyl Hp. : 117C 271B4C2H50CH3et hyl H 272B4net hyI ethylH f N 3
OCH 273B4NbRRetday} H \ 274B3bC et hyl HF 275B3bd et hyl HCF3np %2’9}/“9 02(28837
PCT/ EPO1/ 11135 01 APR 2005 -66 Co. Ex. R2R3R4RI physi cal no no APR 2005
276B3bd et hyl Hhp. : 95C 277B4net hyl et hyl HEnp. : 105C 278B3bdl et hyl Hip. : 144 & AP 2
279B4d et hyl HHO~I / (13\JI/ np.:168C HO 28084(:1 et hyl HHO _~ 281B4d et hyl HHO
m/ np.:140C s/ 282B4C et hyl H| mp: 169C \ IVI 283B4net hyl et hyl Hnp. : 960C

284B3bC H - LI5C 2 met hyT et hyT FCHSTp. - 133C R
286B4net hyl @é‘é@ r%ns) I-I%Tp. 1106 C 28¥B4net hyl 2N( CH3)B¥EiEdls) ;-
Ao. . A e . , data
120 | B4 | methyl ethyl H O‘: j A mp. 106°C
41 |B3b {Cl ethyl H /O\Q/ trans; mp.
157°C
182 | B3b | methyl ethyl H /U cis; mp.
Ho : 170°C
183 | B3b | methyl ethyl - |H O/ trans; mp.
O 144°C
184 | B3b | methyl. | ethyl H /O/ mp- 138°C
M
185 | B3b | C1 ethy] H mp- 120°C
' N
186 | B3b | Ci ethyl H .
) >I/OTN
1 |
187 | B3b | methyl ethyl H - mp- 162°C
- >/O\ N
| 4
216 | B4 C=N ethyl " - @/ A mp.:160°C
.ethanedioate
- 217 | B4 | methyl ethyl H. C(j/ i
= ~ o mp.:143°C
218 | B4 |1 ethyl H @/\/ mp.:102°C
B FaC, 115°C
219 | B4 C=N ethyl H 3 op
H3C>\/
E (A);
220 |B4 |Cl ethyl H | oEAL07°C
o7 :
' f (B);
221 B4 | Cl ethy] H , 113
o7 :
222 {B4 |1 ethyl  |H @( mp.:206°C




H3COnp. : 110C 288B3bd n- pr opyl Hp. : 110T WO 02/ 28837 -67 PCT/ EPOL/ 11135 Q 1 AN.
2W0b Co. R3R4R1phy3| cal no.no.data 289B4NH2et hyI H

29084mat}1yl n7ﬁE)%r%opyI Hrp. : 90C 291B3bd n- pr opyl HH3CQ( 1 %8&6991% 01 APR 2009
292B3bd n- propyl HuMn('t rans) np. : 104C 293B3bd et hyl Hrrp 106C .
294B4net hyl n- propyl H ~/\JI/ (ci s) ; H3CxHp. : 94C 295B4net hyl H2N( CH3) 2Hnp. : 83C
296B3bCl et hyl HSnp. : 99C 297133bCd et hyl HI Fnp7 10c 298B4net hyl et hyl HF- 11np. : 93C

299B4net hyl| > 105C 30QB4net hyLethyl 114c .
301B3bret Ky f\éé‘rhﬁ”igm R*143C 3§ B4rret hb §et Ky .93c | Physical
303B4net hyl|ebhyllndop) : 82C 304B4n- but y ethjl U W0 02) 28837 - 68| e EPQ /[11135 0
1 APl), 200+ RR physj cal np.no., (data C n- prameh;H Y~np. : 125C
306B 1met hy |2%g<%m " 1360 SyE PH /@m mp:117°C

(A);

224 |B4 |methyl |ethyl |H mp.103°C
HSC\O/(j/
225 |B2 | Cl ethyl H @/ ‘ mp.:94°C
226 | B3b | CI ethyl |H O/ e
CzH5O gtai

227 | B3¢ | methoxy /\NC) H /O/ mp.:204°C '
Q
- H,CO

Ay
228 |B4 | CI ethyl H O/ @),
HaCO
229 | B3b | n-propyl H H /O/ Elir.af;?);.HCl
| - HaCO mp.:150°C
230 | B3b | C1 ethyl H (l:()/ . mp.:116°C
231°| B3b | Ct ethyl H W mp.:120°C
0 7

232 | B3b | Cl ethyl H %/ mp.:112°C

233 | B10 | i-propyl H C(=0)0- Q/ f;:;s)g o
: C2H5 H300
234 | B4 | methyl ethyl H @v mp.:122°C

mp.:106°C

[\~
w
W

B4 (methy! | ethyl 5




307B4net hyl -

'309B41 - phﬁﬁz{/ H%s)

propyl H 1" p.:81C 308B4net hoxy- propyl Hnp. : 80C

120C 310Badnet hyl et hyl HS np. : 129 C 311Babd HHMp : 150C
01 APR 2009

312Babd . “H3CO np. :145C C 313Babd HH( D" np_PLOGE01/11135
314B4n-propyl n-propyl H  C np.:.:15 150 315B4n-propyl et hyl H HO (1:1)
316B4n-propyl HH ~ . HCl (1: 1); vy i np.: 140 C 317133bC HHnp. : 168C 1
318B4net hyl n- propyl HHCI (1: ) 1 C np.: 26-509B3bd et hylH J O
510B4net hyl ethy-HYHR OB WO-02/-28837+—P&H-EPSH-11135—3-APR2065
Co. Ex. RORBHAR, eS| ¢ BF 3 R* R! physical
no. [ no. .dat.a._,
236 | B4 | methyl ethyl H <I\ mp.:104°C
OGHs
237 | B4 | methyl ethyl H ©/\ mp.:90°C
(cis);
238 | B4 methyl H H U . 80°C
HaCO
H3CO. (trans);
239 |B3b | (] ethyl H mp.:126°C
> HsCO (cis);
L 240 | B3b | Cl ethyl H U mp.1128°C
241 {B4 |wmethyl {ethyl [H T (A; mp:90°C
H3CO
' CH B);
1242 B4 mﬂthyl ethyl H /O/ mpllooc
HsCO
243 | B3b | Cl ethyl |H Q\/ mp134°C
o o
L]
244 | B3b | €1 ethyl H @\/ mp.:127°C
P ]
) : (cis);
245 | B4 INHC(=O)NH, | ethyl H /(:r ap176°C
H4CO .
246 | B4- | methyl ethyl H K /O/ ®)
247 | B3b | CI ethyl |H Ej/ mp.:92°C
0
248 | B4 | methyl ethyl H | O/ (A); mp.:80°C
. HaC .
_ : (B);
249 | B3b | CI ethyl H ©/ T 138°C




no. no. dat a 513B4net hyl et hyl HH3CCO 516B4C et hyl HH3Cnp. : 120C ' .
517B4l et (CH3) 2- 518B4C et hyl HO" ~ 519B4d et hyl H A+B

521B4l etﬁiq”ﬁgg% B4net hyl ethyl HA(A) ' \  H | B4net hyl et hylmm\ﬁ Hétog ik 0
525B4CI et hyl HH3cO 527B4Fet hyl Hp. : 116C Tabl e 2 Co. Ex. R2Xphysi cal

no. no. 5BabC Orans; C 121B3bl: pi peridinyl Ocis; KC (1: 1) 122B3b- 0 Itrans;
HCl (1:1); np. 1-piperidinyl128C 123B3bB4~thi ono holin 10cis; mp, 105C

| 24B3b4- t hijomonphot g%i OtTanms /1T ﬁafz WO—G27 ébbdl PETHEPOI 111356 APR
2005 -70- . | B Xphysi Rl dat 4 Bio. no.| R'25B3b4: mo hol i{phygealans| m p.
118C no. | no. - , , .| data, ,
. ' (trans);
250 { B4 | methyl ethyl H )\/;( mp.:118°C
-npropyl
251 | B4 | methyl ethyl H @/ (B); HCI(1:1)
252 | B3b | C1 ethyl H )::,/ (A)
propyl
253 | B3b | Cl ethyl 1H ‘ Q/ (B)
, propyl 4
254 | B3b | methyl | ethyl H @9”2)4\ mp.:74°C
' (cis);
255 | B4 .methyl ethyl H Q/ % e

O-npropyl

256 | B4 | methyl ethyl : H mp.:210°C

257 | B4 | methyl ethyl H E:O/ mp.:113°C

OCHq

258 | B4 methyl ethyl H e mp.:92°C
259 | B3b |methyl  |ethyl |H . O/\ mp115°C
260 | B3b methyl ' ethyl H @/\ mp.:60°C

OCH,

261 | B3b | Cl ethyl H /Q/ (A); mp.:86°C
: o CoHg
262 | B3b | Cl ethyl H /O/ i(ml;).;lwc




126B3b4- not hol i nyl Ocis; M,

118C 127B3b- N( CH3) 20t r ans;

rap. 96C

©128B3b- N(CH3) 20cis; m p. 114C 4B3bC Ocis; mp. 123C 8B3¢ gi m up.
68C 7B3CERMBEEL, m . 116C 6Bdacetyl Otrans; mp. 108C 1 lyTOC|sQ1mszm5
~106C 1lB4NH-(CH2)2 OCH30trans; mp. 107C 10B4NH- (CH2): Z- OCH30ci s; m p.
12BANH ( CH2) 2- SCH30Ci s; m p. 120C 13BANKF (CH2) 2- SCH30trans; m. 125C
14B4- C—C—SI(CH3)3OCIS m p. 114C 16B4-C=-C-Si (CH3) 30trans; m p. 108C
15B4- C=CHO¢isTmp1132-133G L7B4-CFCRotrang, m p. 128C I1§B4- C C- CH2OHOCI s;
mp. 113C L§@BZLE@_q pOH . tfans; mR'108C|RoBaFocis; m p.| P9EFhC
2084F0tran$h0nlao 114C 2184I00is; m}. 110C|22B4CNCci s; m .|M3i- 138C
26B4HOt r ans—23B4=CFO=CCH30TT S hp.| YIT Z4B4- C(= Otmgnswcnlr. 99C
25B4HOCI s; | APP. B@Bq moByret fyitedi s; |Hp. 110-112C dtrans; m{p. 25C
met hyl ZBBAethenyI cis; mp.| 108C 12284eth9&%gp p,| 103C 29B4hen
10trans; m 2C 30R42-thidn 10cis:| 142C ) fh,azcu 18%%5; 108C WO
02/ 28837 P@ggpcg%ll@pﬁ 0' dRWA05 |H @/ oahi2oC
B);
265 | B3b | Ci ethyl H @/ mp.:126°C
OCH trans);
266 |B4 | N(CHs), | ethyl H U ;p.:1320C
OGHz ~ is); HCI(1:1);
267 |B4 |N(CHs), |ethyl |H f\/j/ 53’5.);170% )
g A); HCI(1:1);
268 | B4 | methyl ethyl H ©/ ;1;_:206"(C )
' :104°C
269 | B4 | methyl ethyl H %/ mp- 144
' =117°C
270 | B3b | methyl ethyl H mp
271 | B4 NHCH,OCH; | ethyl H '
272 | B4 |methyl |ethyl |H O/ )
N 4 .
ocH™~"
273 {B4 | NH, ethyl H @/\/ -
E R
274 | B3b | Cl ethyl H F\©\/
CF :99°C
275 | B3b | Cl ethyl H 3 mp
]
A




-71 Co. Ex. R2Xphysi cal data no.no. 134B42-filranyl _Ocis; mp. 105C
51B8aCCH3N-OH | a( A), 4a] ; np. 133C 52B8aCCH3N- CH[ 1a(B), 4(x]; mp. 142C
5SB8bCI:HéW2{SF%Y Z),4a]; mp. 110C 135BANH2Ccis; m p. 20BCUV/EBEBUNEDOtrans; m
p. 202C 137B4-C =0)- OCH(CH3) 20ci s; r up. 105C 138B4- C(=0) - OCH( CH3) 20tlriafRR 2005
n2. 88C 38B4SCH30cis; mp. 124C 39B4S trans; mp. 116C H 32B4l Ocis; np.
130C ! o 139B4ethyl Ocis; m.180C 188B4 cis + trans 189B4H Ocis; np. 154C

. OCH\ | [3—N—390B4H oeHB{+ans—Ap—156G-3—191B4HocH s p—>2606, . N
192B4HOH20 (G_Q._.l Extndis; ~o |R R R! physical
no. | no. ' : , A data
276 | B3b | Cl ethyl H SZ . - mp.:95°C
277 | B4 | methyl ethyl H i 6\/ mop.:105°C
mp.:141°C

278 | B3b | Cl ethyl H

279 |B4 | Cl ethyl |H Hom/ mp.:168°C
' HO ‘
280 B4 |Cl ethyl H @/ _ :
- HO

281 (B4 | Cl ethyl H HO\@/ mp.:140°C
282 1 B4 | Cl ethyl ‘H O@/ mp.:169°C

283 | B4 | methyl ethyl H ‘ SZ mp.:96°C

284 | B3b | Cl CHLN(CH,), | H mp.:115°C

CHs mp.:133°C

285 | B4 | methyl ethyl H |

(trans);

286 | B4 | methyl CH,OCH; |H Q/ | mp.:106°C
HaCO

t (cis);
287 B4 | methyl CH,N(CH,), | H /O/ 5 e
. | HyCO
288 | B3b | Cl n-propyl |H Q\/ mp.:110°C




. ~N np.
"195B4N r-~, 0C2H50ci s;

248C 0 193B4N / CH3Cci s; np.

Co. Ex. RRpoy®i28887 data no. a0 196B4l 50 O
197BAN \ AsA Oci's; np. 150C 0 198B4~Ni\ sOtrans; np. 90C 199B40LC/ W APR 1005
[MH + 475.4 H N O 200B4NOLG/NG [MHH + 464.3

\

224C 0 0 194B4=N / CH30tr ans;

np.
np. 108C 0 WD 02/28837 -72 PCT/EP01/11135 01 APR 2005
NN~ O rans;

234C

np. 127CPEI/EBRAN313SY O H

Co. {Ex. |R* R’ R* R’ | physical
no. | no. ‘ | | | data
289 | B4 | NH, ethyl H Q/ mp.:218°C
290 | B4 | methyl n-propyl | H Q/ mp.:90°C
- (cis);
291 | B3b | C npropyl H O/ mp.:128°C
HsCO
3 . : (trans);
292 | B3b | Cl n propyl H /g mp.:104°C
' HACO
293 | B3b | Cl ethyl H @/ mp.:106°C
) ' (cis);
254 | B4 methyl. npropyl H O/ mp.:94°C
HaCO
295 | B4 | methyl  CHN(CHy), | H ©\/ mp.:83°C
296 | B3b | Cl ethyl H :' S] m?.:99°C
297 { B3b | Cl ethyl H U\/ mp.:110°C
S
298 | B4 | methyl ethyl H U\/ mp.:93°C
S
1299 | B4 | methyl | ethyl H E' Sjl mp.:105°C
300 | B4 | methyl ethyl H g mp.:114°C
301 [B3b |[methyl [ethyl |H (j\/ mp.:143°C
X
_ N
302 | B4 | methoxy | ethyl H @/\ mp.:93°C
303 | B4 | methyl ethyl H @\ mp.:82°C
304 | B4 | n-butyl ethyl H @/\ -




N\

203B4HOLCI MS [ M+H] +;

Ys 0 201B40 OLCI M5 [ MtH] +;
475.4 czH$ 0 204B4N OLC/ M5 [ M+H] +;

523.3 0-01 202B4HOLC/ M5 [ MtH] +;
465. 3 ~\

465. 3 O
~S

205B4N 90 ©/2889B4(Q(ci s) ;. et hanedi oate(1:1); m.:160C 32BABR/ B35S rrg
321B4net hoxyCH?(cis); . HC (1:1); m.:118C 322B4n-butyl O(cis);.HCL(1: §)} Hm?b%
: 158C WD 02/ 28837 PCT/ EP01/ 11135 01 APR 2005 CoEx. P2kphysi cal data ao. DO.

323 H/ GCH  _B4i N\ -

| Co. |Ex. |R? R’ R! R' physical

no. |} no. - - | data

305 | B3b | CI n-propyl | H ©/\ mp.: 125°C

306 | Bl | methyl C(=0)0C,H| H @\/ mp.:136°C

5]

307 | B4 | methyl n-propyl | H @A mp.:81°C

308 | B4 | methoxy p-propyl H @/\ mp.:80°C

309 | B4 I n-pr()py] H @\/ mp.:120°C o

310 | B3d | methyl ethyl H l S | rg)ci(zlgi():

311 | B3b | Cl H Bz @\/ mp.:160°C

312 {B3b | C1 H H /O/ f:panfz;oc

HaCO . ‘

313 {B3b | CI H H @/\ mp.103°C

314 | B4 | n-propyl |n-propyl | H @/\ prIL(SIO‘}(): .

315 | B4 |npropyl eyl | H ©/\ HOILD

316 | B4 n—propyl H H g nic.a(iol‘é‘

‘ s 1ee

317 | B3b | Cl H H [, ]’ mp.:168°C

318 | B4 | methyl n-propyl | H @/ icgéoz():

509 | B3b | CI ethyl |H Cj/ -

0 .
510 {B4 |methyl |ethyl |H (j/ H,0(1:1)
0




O c 324BAHO N GCH3 325B4fJ \ O NI I N 326 B4 1 3 O -
328B4N 0'. N 29 BAN Or3all ~NICH3)2 330 B4 N O - 1331140
WO 02/28837 PCT/EP01/11135
69-
Co. | Ex. |R? _' R’ R! R! - | physical
no. | no. . | data
513 | B4 |methyl | ethyl H /Ej/ -
H;CO
516 {B4 |Cl ethyl H /O/ mp.:120°C
HaC
517 |B4 |1 ethyl H CHCH(CHy ), -
518 |B4 | Cl ethyl H @/ -
, i (A+B)
- 519 | B4 |Cl ethy! H | ot
.:" H300
521 |{B4 |I ethyl H @/ -
522 (B4 | methyl ethyl H [ )k g A
N
H
A)
1 |B4 |methyl |ethyl H /O<CH3
HyCO
525 | B4 | CI ethyl H Q/
H,CO .
527 |B4 |F ethyl H 7 mp.: 116°C
N
M
Table 2
X
x CHQ—CH(;
' ‘ N R
Co. |Ex. |R? X physical data
mo. |mo. | . 5
5 B3b Cl Q trans; mp. 120°C
121 {B3b 1-piperidinyl 0 cis; HCI (1:1)
122 [ B3b 1-piperidinyl G Eans; HC1 (1:1); mp.
L 128°C
123 | B3b 4-thiomorpholinyl o) cis; mp. 105°C
124 | B3b 4-thiomorpholiny] o) trans; mp. 115°C

2740 0 N cl

ﬂ i AP‘" MUGE)



“0- ¢
335 |1 B40
Co. Ex. R2

HO N 332B4l

0- i

sr~l o

333B4i ol

0- CH3 H ~N 0 334B4NyoO N GH3.

~N Q WO 02/28837 PCTI EP01/11135 0 1 APR 2005 -74
%&%F%‘é data no.no. 336B4i N 00 337B4N 0 PCT/EROL/1LI3S
-70- .

Co. | Ex. R? X physical data

no. | no. , . '

125 | B3b 4-morpholinyl O trans; mp. 118°C
126 | B3b 4-morpholinyl O cis; mp. 118°C

127 | B3b -N(CHj), 0] trans; mp. 96°C

128 | B3b -N(CHjs), O cis; mp. 114°C

4 B3b Cl 4O cis; mp. 123°C

§ |B3c |ocH, o) trans, mp. 68°C

7 B3c OCH3; O cis, mp. 116°C

6 B4 acetyl O trans; mp. 108°C
129 | B4 acetyl O cis; mp. 106°C

11 | B4 NH-(CH,),-OCH; O trans; mp. 107°C
10 | B4 NH-(CH,),-OCHj; O _cis; mp. 115°C
(12 [ B4 NH-(CH;),-SCH; 0O cis; mp. 120°C

13 | B4 NH-(CH,),-SCHj3 (0] trans; mp. 125°C
14 | B4 -C=C-Si(CHz)3 0 cis; mp. 114°C

16 |B4 -C=C-Si(CHa); O trans; mp. 108°C
115 1 B4 -C=CH O cis; mp. 132-133°C
17 | B4 -C=CH O trans; mp. 128°C
us B4 -C=C-CH,OH o) cis; mp. 113°C

130 | B4 -C=C-CH,OH . O trans; mp. 108°C
19 |B4 F 0 cis; mp. 92-99°C
20 | B4 F O trans; mp. 114°C
21 | B4 I o) cis; mp. 110°C

22 | B4 CN O cis; mp. 137-138°C
26 | B4 H O trans

23 | B4 -C(=0)-0CH; O cis; mp. 91°C

24 | B4 -C(=0)-0OCH; 10 trans; mp. 99°C

25 | B4 H ' 8) cis; mp. 88°C

27 | B4 methyl O cis; mp. 110-112°C
131 | B4 methyl o trans; mp. 25°C

28 (B4 ethenyl 0 cis; mp. 108°C

132 | B4 ethenyl 0O trans; mp. 103°C
29 B4 phenyl O trans; mp. 112°C
30 | B4 .| 2-thienyl O cis; 142°C

133 | B4 2-thiazolyl O cis; 108°C

01 APR 2005



"IN N O 338B4HN CHO- O 339B4,N O H1 340B4H3C O N 341B4nHi
OCH, 342BAihMs837 | N 343B4H~cH, 0 O 344B4H O N 345B4N\ "

© 0
’ ‘-/.

347B4.\

\" 'O CFA 0 348B4CH20C(=0) CH30(cis); m.:74C 3
1=
Co. |Ex. |R? X | physical data
no. | no. ‘ ,
134 | B4 2-furanyl 0 cis; mp. 105°C
51 |BSa | OCHj N-OH | [La(A)4a]; mp. 133°C
52 |B8a | OCHs N-OH | [1ouB)4al; mp. 142°C
53 |Bsb | OCH, NNH, | [lo(Z)4q]; mp. 110°C
135 | B4 NH, 6] cis; mp. 203°C
136 | B4 NH, 0] trans; mp. 202°C
137 | B4 -C(=0)-OCH(CHs), o) cis; mp. 105°C
138 | B4 -C(=0)-OCH(CH;), 0 trans; mp. 88°C
38 | B4 SCH;3 0 cis; mp. 124°C
39 |B4 | SCH, 0 trans; mp. 116°C
O
32 | B4 H | 0 cis; mp. 130°C
TN\/I‘\O/ p
o -
139 | B4 ethyl 0 cis; mp. 180°C
188 | B4 NH, 0 Cis + trans
189 | Bé /—H\“/@"’ OCH; O cis; mp. 154°C
“ ] .
190 | B4 o j]/@-o% o) trans; mp. 156°C
O
NH ) -
191 | B4 H \”/C):O 0 cis; mp. >260°C
: —N
0]
192 | B4 4 N o) H20 (1:1); trans;
' - - . mp. 248°C
0
193 |B4 | o 7]/<—’—/\N T% 0 cis; mp. 224°C
O 0]
194 |B4 | o \“/GN TCHS o trans; mp. 234°C
O 0]
H o o
195 | B4 A o0 0 cis; mp. 108°C
] 0

\ OCH 0- O
9%:4Pﬁ91§§§B4N 0OO0H

01 APR 7005



0- 'y N O'CH, 0 WD 02; 28837 PCTI EP01/11135 0 1 APl 2005 - 75 _
Co. Ex. R2wphygeeal data no.no. 350B4' 'N-~/o ff/CH3 0 1 10 11Q<NH 0 '

Y O CH3 352B4/ N\H/ ~0-\ p 1! N 3535410(A);.HCl(l:S?&ﬁ%{lfgi); 0T APR 2005
N CH3m . : 166C 354B47~" cH30(cis). ("10CH 3 355B4Nti CH30- 356B4H nO ~

357B4' INO- O ~/ CH3 .
Co. |Ex. |R® X | physical data
no. | no. B 4 ,
H
196 |B - p. 127°
6 4 /N\"/\OCQHS O trans; mp 127°C
0

H . <
197 | B4 N O cis; mp. 150°C
Ve S ’
\Ic')/\ /\©
H
198 | B4 N O trans; mp. 90°C
- S

199 | B4 . 0 LC/MS [M+H]*; 475.4
AN )
3 B
200 | B4 . : ,N 0 LC/MS [M+H]*; 464.3
Ve
| \Iol/\s

201 | B4 /HY\Q/O\Q 0 LC/MS [M+H]*; 523.3
I | |

202 | B4 N s o LC/MS [M-+H]"; 465.3

. M

203 |B4 /H\n/\@_OCzHS o) LC/MS [M+H]"; 475.4

204 | B4 H '”:—> o LC/MS [M+HT; 465.3
N
e \'(\S/<\N / |

205 | B4 . 0 ]
T O |
319 |B4 /\© O (cis);.ethanedioate(1:1);
mp.:160°C

320 | B4 \@ o) (cis); mp.:150°C

-’

321 | B4 methoxy CH, (cis); HCI(1:1);
mp.:118°C
322 | B4 n-butyl O (cis); HCI(1:1);

mp.:158°C




358B4, N NO .
CH30 NuNx1H3 363B41 0O- '

359B40 i N F 360B4L"

Co. Ex. R2XpWyE28%8I data no.no. o

O

0- o 361B4H /
364B4H O CH3 T!

0 "IN\ N(CH3)z O 362B4N\

0 CH3 WO 02/28837 PCT[EPO /11135 APP 2000 -76

i N CH3 BG5BRNNG:Y CH3O o

_/:)_
Co. Ex R? X physical data
R0, | ne. _ .
323 | B4 . OCHs 0 ]
N g
Q
324 | B4 y ' 0 -
AN |
I _
325 | B4 ?  CHs o) ]
\N N

H
24 1 N
326 | B4 /N\F/\O/\
| .
o]

H
327 | B4 P /i}_ ]0
. 0 Cl
\,c])/\ /

\
328 | B4 L O -
_N AN (o)
T
329 | B4 /‘Qm o) ;
S O
H .
33 4 N O -
330 | B - \[ﬁN(CHa)z .
Q
331 | B4 T 0 ;
| P
" H
332 B4 /NY\S , SN O -
o 7
333 | B4 7 0
20 -
N/!LCH;;
H
/N'
.0
334 | B4 R o o)
3 .
H I \f/
N ~
@]
CHa
335 | B4 'Nj' 3 0 -
H
'/N\] N/
Q l_

(% APR 2005



366B4' IN' /N__/\/ CH30-

N(CH3)z HH o

INYN A WOB2H37373B4S~CH30- | O/ 374B4HNUNocu3O- o O PCTEPOVIILSS

367B4~ O i N CH2 O 368B4H HQ / NyN O 369, B4/ N NO- O
370B4Y O \CH3 0 NUN O 371B4H H 0- YN O 372B40 'CH30- H H

~

0T APR 2005 -
74-
Co. | Bx. R | physical data
1no. | no.
336 | B4 H || -
0
337 | B4 y INj .
/N N/
0
H
338 | B4 _N S -
CHa
\g/\/
339 | B4 q -
Ve i.(*\
o) 3
H3C. )
340 | B4 -
2O
/N
o]
1341 | B4 /ﬁ\“/\/\@ocm -
© OCHs
342 | B4 y \(@ .
/N .
O .
343 | B4 | W/O/Qc“a -
H
/N
) (@]
344 | B4 9’ - N
o]
H
345 | B4 _N o -
3
jé/\/\
346 | B4 P ;
IO
347 | B4 | y -
AN CFs
O
348 | B4 CH,0C(=0)CH; (cis); mp.:74°C
O
349 | B4 H : -
\[rN\)’\O/\CHa
L 0




375B4n0- H O A WO 02/28837 PCT/ EPOL/ 11135 0 7 APR 2005 -77

|k~ H O 377B410- NI|_ \/CF3 H 0
1318353818411 0-

01 APR 2005

"Co. Ex. RZ)‘()ph sical data no.no. 376B40 OO N. S
378B41 1OYARP cH3 H 0 379B40- HS | \ \ / / 380B40 cHBGI/EPO
1., 0 NIf / CH3 0 382B4100- \NOI \ CH3
-75-
Co. Ex. R . - X physical data
fo. no. B
H
350 B4 N\/\/OVCHS O -
b
351 | B4 fl”’ T 0 ]
Y O/\CH:}
. O
352 | B4 w [ 0 -
N AN
haha
O : )
353 | B4 v 0 (A);.HCI(1:2) H20(1:1);
~ 7R mp.:166°C
iy 354 | B4 N)/\/O\CHa 0 (cis).
Lo
CHq
355 B4 | o~ M~ o 0 i
356 | B4 H 0 ]
- 0
. o]
H
357 | B4 N 0 )
1 |
358 | B4 _N N O . -
0 I.‘/
359 | B4 Hoo[ ] 0 ;
/N O
I
360 | B4 /ﬁm 0 -
I =
361 | B4 y 0 ;
A N(CHa),
(0]
H
362 B4 /‘N\"/\ O -
CHs
O
H H CH i
363 | B4 /NTN\< 3 0 -
o) CH;




383B4HN. oCH, O(cis); np.:148C CH3 384B4N oCH3Q(trans); np.:141C OCH3 385B40
Onp. : 13QC. /[~ 8684N~S—0(C| S); rrp :140C CH3 fl O 387B4 rrp : 155C
oY O 89 ”%)‘%7'728837 78 Table 3 0 PCTIEPO 1111135 0 1%1&3%"@@6@1)3

Y. physi cal data no. no. 14OB40Tp 220C 141B400ynp. 213C 142B40np. 148C 0] AP* 2005
143B401- et h | c=cl ohex 1m p. 195-210C Jlé48403 met hox ¢ clohex lcis; m 156C
145B403- met hox ¢ cl ohex lItrans; m 156 B3C 146B404- (di meth I eth 1)c cl ohex
1m . 230C 1484 (i"l’ELhzchllLT)\ JC ctohex—tup—186¢

Co. | Ex. R X phys1ca1 data
no. | no. ‘ .
364 { B4 e} -
CHg
365 | B4 P N\“/O\/CHf* 0 -
H
366 | B4 N N\/\/CHG O -
T |
H H :
367 | B4 N. N -~ lo -
7 \“/ \/\CH2 | \
0

368 B4 | |, H\O o -
NN

369 |B4 | : E 0 -
N(CHg),
0]
370 | B4 HWow T 1o -

371 | B4 4w 0 -
/N N K

0 -
1Y
372 | B4 ONCen, o -
RN
Y
i 0]
373 | B4 gt 0 .

H
N
374 | B4 NN O CHs |0 -
Y
0 0 :
0

375 | B4 Il




148B4C4-neth 1c clohex ltrans; mp. 214C 36B4S4-nmethox ¢ clohex 1cis; m
224C 37B4S4-met hox ¢ clohex lItrans; m 220C 149B40Orap. 188C 40B40np. 192C
150B40/ my¥e P2288%p. 226C 151B40/ nootrans; np. 226C 152B40APERIBIA13S

.153B40np. 200C WO 02/ 28837 PCT/EPO /11135 0 1 APu 2000 -79 CO Ex.Y. Rlﬁ)t]yfs,ji c,%l
data no.no. 154B400~0~np. 210C 155B404, 4- di net hyl cycl ohexm . 242C k2005
388B40CH7, CH( CH3) 2m p. 189C 389B40/ orrp77228C 390B40np. 197C 391B400nmp. 145C ,

392B400np: 1,92C 393B40E(B): rp224CH3C~0-394B40F(A) -+ mp-—201C H3CHOo
395B40( A) : |ro.: [207C HBR® JH3 396B40p. : 2120,}397841%@1ca1mpta 238C
398B40m. : 434C [399B40{ ci s); np. : 192C CH ~|~0 W'|0 02/23337 PCT/ EPQ1/11135 0
., APR 2005 20: -
376 | B4 ﬁ\/@ 0 )
Nt
H O
377 | B4 q 0 .
~ /ﬁ\/CFa
H O
378 | B4 é? N 0 ]
\N/"\/ 3
H O
379 | B4 g o) .
i H O
330 | B4 9 ¢ o) :
SN SN
Ho || 1
CH,
381 | B4 Q o) ;
\N/‘S'\Q"/
H O
CHj,
(0]
382 | B4 Q 0 -

oo 383 | B4 P mocaa 0 (cis); mp.:148°C
© QCH;3 »

384 (B4 | . OCH; 0 (trans); mp.:141°C

m |
385 | B4 P o mp.:130°C
YVS\CHS
o)
n‘ O
O

386 {B4 | N o (cis); mp.:140°C

387 | B4 ) (trans); mp.:155°C




-80 Table 4 Co. Ex. 3R Rphysical data no.o. 1564th 1HOCH3trans; m . 252C
1574HOCH3(cis + trans); m.244C 15834l net hyl OCH3cis; mp, >260C
15934metWMQIOMI®EH3ci s; m 254C 16034et h1HOCH3t rans; m . PZEORP01/11135
16134) r opy] H4OCH3m . 208C 16234a 1HOCH3trans; m 232C 94t hy( HOCH3ci s; Urh APR 2005,
224-226C 4335th | HH3OCH3trans; mp. 116C 4235t hy( HH3OCH3cis; m . 125C 4436th
1HH2- COOC2H50CH3ci s; M 152C 4534t h 1 HZ8CO0C2H5 OCH3t rans; np. 147C 4634th
1Henz 10CH3cis; mp. 137C 474ethyl Henz | OCH3trans; m p. 130C 5037net hyl HHm
. 256. 1C 16%abeB | et hyl 10CH3ci s; np. 221C 16434th |ethyl OCH3cis; mp. 221C
1654et hyl et hyOCH3trans; m 215C 42 9 4 [ M+H] *; 1664et hyl HOOCH3LCI M5 429. 4
1674t hy ( HHOCHRL C/ A H £H,454,. 3 1684HO cis; np. 106C CH3 1694t hy] H-N

N WO 02/28837 PCTI EPOL/ 11135 -81

N y
4
Co. {Bx. |Y. [R!" | physical data
'no." | no. e
1401B4 1O @/ mp. 220°C
141{B4 |0 CO/ mp. 213°C
ST

142 |B4 |0 mp. 148°C
143 | B4 0] 1-methylcyclohexyl mp. 195-210°C
144 | B4 0] 3-methoxycyclohexyl cis; mp. 156°C
145 | B4 0 3-methoxycyclohexyl trans; mp. 156-163°C
146 | B4 O 4-(dimethylethyl)cyclohexyl | mp. 230°C
147 | B4 0 4-(methylethoxy)cyclohexyl mp. 186°C
148 | B4 O 4-methylcyclohexyl trans; mp. 214°C
36 | B4 S 4-methoxycyclohexyl cis; mp. 224°C
37 | B4 S 4-methoxycyclohexyl trans; mp. 220°C
149 | B4 0] mp. 188°C

o
4 {4 |0 | /O/\ mp. 192°C

o
150 | B4 O O/\ cis; mp. 226°C

o
151 | B4 0 /O/\ trans; mp. 226°C

o
152(B4 |0 @/ mp. 213°C
153 |B4 |0 O\ mp. 200°C




Co. Ex. 3BRAm 5 Rphysical data ~\ no.no.l 4009t hyl HN uOCH3- 4019t hyl HN NOCH3

© 4029t hylWigyh@5H3 N N 4039t hyl HL", , - - _5QOCH3-~ 4049t hylﬂdw 5531 15b
4059t hyl HH CH, OCH3- ri / o 4064t hyl HNOCH3 o 4074t hyl Hi N0 5 oy 008
. 4084thylH OCH3 NH3 \v _o. 409133b72NOHOCH3ND. : 168C 4104H20(:HsHOCR AR L
-79.
Co. |[Ex. |Y. [R! physical data
no. |no.
154 |B4 |O CE\ mp. 210°C
(0]
I
155 | B4 ) 4,4-dimethylcyclohexyl mp. 242°C
388 |B4 |0 | CH,CH(CH), mp. 189°C
389 | B4 m mp. 228°C
8]
390 (B4 |O > mp. 197°C
My l
391 (B4 |O O/\o/\ mp. 145°C
392 |B4 |0 D/\O)/ mp: 192°C
F
F
393 |B4 |0 0 (B); mp.:224°C
HBC\OO/
394 [B4 |0 i (A); mp.201°C
HGC\OO/
395 B4 |O (A); mp.:207°C
HsC ,O<CH3 ®
~o
396 |B4 |0 0\ mp.:212°C
397 {B4 {O ©/ (B); mp.:238°C
398 |B4 |O @/\ mp.:234°C
399 |B4 - 10 |, O/ (cis); mp.:192°C
3
NNo




np.: 194C 3 5084t hyl HI f \\ ~~pCZNOCH3- 0 5209 [thylH ol OCH3 0 1 APR 2U05
eCTl Epovivblidhsf71l APR 2005 X60 01/24837 -82 Co. Ex. RARpc¥mRbYy$iigel , data
m p. 224C 34B4Hnet hox is

no. no.. 33B4Hmet hox c¢ cl ohex 1CHci s;
cl ohexyl CHtrans: m. 185C 35B4Hmet hox ¢ clohex INcis; mp. 160-172C M?@B&B@ﬂb
clohex | Ntrans; mp. 146C nethhox 171B#HxyN(B); np. 165C 172B4H

. met hyl cycl ohex 1Nci s+trans; np. 143C 173B4et hyl net hox ¢ clohex I Ncis; m
.2 126C 411BrgNmp. : 109C 412. B4AH\ Nnp. : 180C 413B4HN(A) 414B4H113 CC~Nmp. : 156C
10 \k it 0J?75537 PC,; FJ Oq$dlll.;_ 01 ,APR 2005 i able 6 Co.Ex.R Lphysi cal

darn no. no.

CH 49viP\

Co. | Ex. R R R R ph.yéical data
no. no. | o \ I B
156 B4 lethyl H H OCH; | trans; mp. 252°C
157 B4 H H H OCHj; | (cis + trans);
mp. 244°C

158B4 H | methylH OCH; | cis; mp. >260°C )
159 B4 methyl |H [H OCH; | cis; mp. 254°C
160 B4 methyl H H OCHj; | trans; mp. >260°C
161B4 fropyl |H H OCH; | mp. 208°C
162 B4 ropyl H H OCHj; { trans; mp. 232°C
9 B4 thyl H H OCH5 | cis; mp. 224-226°C
43 BS ethyl H CH; OCH; | trans; mp. 116°C
42 BS ethyl H CH; OCH; | cis; mp. 125°C
44 B6 lethyl H  CH,COOCH5 | OCH; | cis; mp. 152°C
45 B4 kthyl H  CHyCOOGH5 | OCH; | trans; mp. 147°C
46 B4  fthyl H  benzyl OCH; | cis; mp. 137°C
47 B4 cthyl H benzyl OCH; | trans; mp. 130°C
50 B7  jmethyl H H mp. 256.1°C B
163 B4  bthyl ethyl |H | oCH, | cis; mp. 221°C
164 B4 kthyl ethyl OCH; | cis; mp. 221°C
165 B4  pthyl ethyl |H OCHj; | trans; mp. 215°C
166 B4 bthyl H '\,(H.\/\o/ OCH; Z‘C/MS (M+HT';

I 29 4
167 B4 lthyl H k’rmv/:} ocH, | LO/MS [M+HT'

451.3

O
168 B4 H H OCH, | €is: mp. 106°C
169 B4 kthyl H kﬂ/g\/\ oCH, | LC/MS [M+HT";

I | 409.3 N



\ f 174BabGCH; ~~ Icis; np.i15C, Chf_o 175B3bOCH3~ trans; np.141 ~1Cc -
] 176B3bOCH3. ("~ ~/~ JCI'S; np.149C 177B3bOCH3J | Inp 126C  178B3bOCR3{ /~
Jtrans; MO BBE7179B3bOCR3cis- m). | 19'C -1 6 180B3b@CH/EMOHMELIS . 124C 1V
181133bQOCH; . trans; np.97C. CoE3bCOCT.-?;~I ~lcis; mp. 144IC CVO 02} 2883(b
PCT/ EPO1/ 11135 [: APR 2005 -84 Co. Ex. RLg)hysi cal data no.no. 207B3bOCH3tr ans;
MP. 125C N N -81-

Co. | BEx. R rR* R , R physical data
1no. ho. '
0
400 B9 ethyl H ‘\”/N . |ocm |-
) o]
401 B9  thyl H l\rn\/\/N' I OCH, |-
o @]

402 B9 kthyl H ‘\[“ OCH;
)
403 B9  kthyl H H/n\/\s/o OCH;

404 B9 fthyl H k’rn ~ | OCH; |~
- v CH,

405 B9 thyl H H/R N | OCH; |
T

406 B4  pthyl © |H k”/ﬂ : OCH; |~

407 B4 kthyl H H/H o cn, |-

. O S

c
. 408 B4  thyl H [Yn ocH, |-

0. . |
409 B3b 9“2.23,0 H M ocH, | mp-168°C
410 B4 [CH,0CH; |H H OCH, ' mp.:194°C
508 B4 fthyl H HKRWOCZHS ocH, |-

o}
520 B9 thyl | .

H
N OCH,
15 |




| CH3 208B3bOCH3\ ci s;
MP. 104C H3C/ M C

210B3bOCH3\ ci s;

212B40CKR{
Ncis; MP. 139C 215B3bOCH3/ N Itrans 415B3bOCH3(cis);

MP. 127C N N CH3 209B3b0OCH3ci s;
211B3bOCH3\ t r ans;

Nxs6is; M P. 141C 213B40CH3HBCr' N H Qirans; MPRI/ERPSEIFT AR aeRiams C
mp.:136C / N Cl ‘

416B3bOCH3(cis) N S WO 02/28837 PCT/EPQ /11135 C AP %05 _85_
Co. Ex. RLphysi cal

418BabCCH3(trans); np.:132C 419B40CH3cH3(cis); np.:217CH3 H O
420Bab &Y ;. HCl (1:1);
0 R*
N \N
\ 7
X==N
Co. |Bx. |R* R" 1x | phybical data
po. |mo. | o [
33 | B4 H methoxycyclohexyl | CH cis; mp 224°C
34 B4 H methoxycyclohexyl | CH trans; mp. 185°C
35 | B4 H ethoxycyclohexyl | N cis; mp. 160-172°C
170 | B4 H methoxycyclohexyl | N trans; mp. 146°C
171 {B4 |H @/ N (B); mp. 165°C
172 1B4 1 H methylcyclohexyl | N cis+trans; mp. 143°C
173 1 B4 ethyl methoxycyclohexyl | N cis; mp.:126°C
411 {B4 |H | ~ " N’ mp.:109°C
/
412 | B4 H I X N mp.:180°C
| Z
413 |B4 | H | XN " |IN (A)
/
414 |B4 || H"COU/ N mp.:156°C

10

data no.no, 417B40CH3{%i s);

np. : 149C N CH3

MP. 101C |
MP. 134C H3 / N C

N ' ~("ya




m .:200C 421B40H(cis); np.:215C N S 422B4CH(trans); np.:178C N S
'423B3b@|—l§\_r_2m‘,“;716“0,C N N CH3 424B3bOCH3(cis); np.:106C 425B3bOCH3(trans);

np. : 120C A26B3BOCH3(cis): np.: 121C 427B3bHnp. : 156C N S 42883B&¥BY (i s):
np.:156C N 0 429BabOCH3I (trans); np.:191C N_ 0 WD 02/ 28837 PCTTEPO1/ 1311@‘533 &)
APR 7005. -86 Co. Ex. RLphysical data no,no. 430B3bCH3(B) ~ N S 431B3btifa{l
~ NS Table 7 O RL'L Co.Ex.R Lphysical -tfata no. no. 432B4N Onp.: 128C 433B4N
Onp. : 175C 434B4np. : 170C N O 435B4C i z"

Table 6
0
L
Co. | Ex. R L | physical data
no. | no. " '
Cty
AN
46 187 H | -
/ P

cis; mp.115°C

J

jou)

é.‘l

Q

O

&+
s
z’\\- > O
O

trans; mp.141°C ' -

3

w

o3

()

o

Q

O

gf
a
(7
/ A/
o

176 | B3b | OCH; \i/\}/\J\/\j cis; mp.149°C
| _ .
/ Nr \S/ B

177 {B3b | OCH; --/_! ‘ wp.126°C
0 \,

A 178 {B3b | OCH; m trans; mp.160°C
TN . !
» ’ f T & N/ c .

179 1B3b | OCH; | NN Y cis; mp.119°C

180 {B3b | OCH; i trans; mp.124°C

= trans; mp.92°C

cis; m.p. 144°C




np.:103C | 436B4np.:151C .. 140N O 437B4(trans); OCH3N Omp.: 110C
438B4oY=pp. - 1S0C JNO 439B4np. : 150C N 5 440B4(cis) OCH3N O 441B4np. : 166C
14,N S *¥8437 PCT/EPO /11135 0 i OR 20,05 -87 Co: ERCTRPPHMS} cal data
no.no. 442B4N(CH3)z \ \ np.:173C \/ N S 443B4\\ \ np.:208C N O Sao 444BHABHE
\'np. : 149C 445B4\ \np.:133C 446Bab(i i \%é: 150C 447Bab\ . \np.:165C 448B3Dbl
ii \ np.:147C N S 449Bab\ \np.: 154C 456#ab\\ \np.: 157C 451B4H3C~ \ \

Co. {Bx. |R |L physical data
no. no.
207 | B3b | OCH;s ,\ S trans; m.p. 125°C
a o
Ny
CH;3
208 | B3b | OCH; mj | cis; mp. 127°C
CHj,

209 { B3b | OCH; \Q\/\/[j cis; m.p. 101°C
N '
210 {B3b | OCH; m cis; m.p. 104°C
' HyC W et

211 {B3b | OCH; \ trans; m.p. 134°C
F
. N .

212 | B4 OCH; , ~ cis; m.p. 141°C
P

213 |B4 | OCH;, m\ trans; m.p. 215°C
Hj ﬁ 0
214 |B4 | OCH; j@\/ji\ | cis; mp. 139°C

215 | B3b | OCH; trans

415 | B3b OCH; (cis); mp.:136°C
! AN
Z W Nl

416 | B3b | OCHs l YN (cis)
AN




p: 190C NN S 452B4N\ \
np. : 160CwWd 47
i

dat a no. no. .

-np. : 160C 458B3bN CH3mp

np.:187C N S 453B3bl

\ np.:200C BrN S 454B3b\

N Onp.: 134C CO 0 461B43C | (B); np.: 156G / 1N O 462B4j| |

Co. |Bx. |R L physical data
no. -’ no.
417 | B4 OCH; (cis); mp.:149°C
N
N CHj
418 | B3b | OCH; mj (trans); mp.:132°C
N/ S
419 {B4 | OCH; mom (cis): mp.:217°C
’ Ha N" o
£y N : .
9 420 | B3b | OCH; m (cis); HCI(L:1);
Nid mp.:200°C
421 |B4 |OH 7 hdh (cis); mp.:215°C
Z N\ s '
422 |B4 | OH mj (trans); mp.:178°C
_ N/ S
423 |B3b | OCH; mj mp.:160°C
P
N
" CHs
424 | B3b |OCH; o (cis); mp.:106°C
N/ :
N 425 | B3b | oCH, \ (trans); mp.:120°C
Nl |
426 {B3b | OCH; N (cis); mp.:121°C
. -
427 {B3b |(H \ij—j mp.:156°C
P
N )
428 | B3b | OCH; mj (cis); mp.156°C
N o ]
429 [B3b |OCH; \Of?rj (trans); mp.:197°C
P
N 0]

02/ 28837 PCTTEr 01/ 11135 parr %05 -sscgg , §§ RiLphy
3bN FI 3np. : 139C 456B3bN O(A): np. : 174C 57BN o(B
.:1184C gc 459B4AN /C(CH3)3 NNN'"" "' 000 N 460

I\ 0\
si cal

N7 4% 05



mp.: 153C N 5 463B3bN Onp.: 161C 464B4l1 / N Snp.:1350C S 465B4S| np.:131C/ N .
O 466. B3 .|0—|<i;191: 1): m.:206C 467B3d\ \ N~0 o(cH3)3 np.:142C N 468B40cf

. hydrat eIV 2293 om . : 104C 469B3bdi net hyl et hyl N np. | 04C ECHFBOY31138837 - 89
PCTJErov11135 0 i Affi 2005 Co. Ex. RILphysical data no.no. 470B360 A NAPR 2005,
Snp. : 161C g 472Babl N Snp. : 144C 473BAF. np..: 143C 474BAFN~ Qnp. : 196C 475841 |
mpA62C F // N O 476B4CH3N Snp.:171C  -56-

Co. |Ex. |R L | physical data -
no. | tio. , <
430 |B3b | CH, U\/Cj ®)

P

N S

431 |B3b | CH; mj (A)
N/ S
Table 7
0
P.‘/"\L
Y
Co. | Ex. ' R' R L . | physical data
no. jno. .. R A . .
432 | B4 ©/\ ' ‘ \(:(\j:j mp.:128°C
‘ N o
433 | B4 ®/ mj mp.:175°C
. ' N/ O
434 | B4 ©/\/ \C(j\/j mp.:170°C
: N/ Q
435 | B4 O/ mj mp.:103°C
; N/ 8] )
436 | B4 . mj mp.:151°C
N/ 8] Ty
437 | B4 \C(\/Cj (trans);
Q/ ‘ N o mp.:110°C
OCH3 ‘ '
438 | B4 O:"j/ \Of\/l:\/‘ mp.:150°C
o N o
439 | B4 Q/\ mp.:150°C
N/ S
440 | B4 | \C(\Ij (cis)
Q/ ‘ N Yo
QOCH;3 -
441 | B4 ©/\ I\ N mp.:166°C
# N/ S




477B4AN Onp. : 155C 478B2trinethyl methyl/ N Snp.: 124C 479B4j/~ N~ (A); np.: 146C
H3CON S §§4F N S H3CO 481B4CH, / N S(A); np.:129C | (\\/1/17 ~ 482B4(~rN
Onp. : 115 IB5H) N Snp.:187C 484B2FN Snp. : 162C 485B4CHE N/ERUA I35y, - (130R% 2005
H3CO CVO 02/ 28337 -90 PCTIEPO /11135 L 1 APR ?005 Co. Ex. Rl Lphysical data
no. no. 486B4CH3 N O(A); np.:124C H3C 487B4H3CN o(B); np.:128C\

488BAH3CO | j A np. :85¢c N O 489B2H3C | S-P{-\ np.:150C N S 490B4H3C

Co. |Ex. [R! ‘ L physical data
no. | no. . 1 L
442 B4 N(CHa)Z \@\Tj mpﬂ,173oc
d ]
N s
443 | B4 N mp.:208°C
P
- " o/’s“o
444 | B4 T \ij-\—j mp.:149°C
’ S
| ] N s
Y 445 | B4 @ \(:(Tj mp.:133°C
4 D
N s
446 | B3b N mp.:150°C
. P
447 | B3b @ ' \C(ﬁ\—/‘ mp.:165°C
2 —-
N s
448 | B3b O/\/ \gj:j mp.:147°C
: P
N s
449 | B3b ®/ , \C(j:j mp.:154°C
P
N s
450 | B3b N 157G
- N
HiCo A ‘ <
451 | B4 N/\ Dib mp.:190°C
j\ k/“j SN s
4572 | B4 O/\' o mp.£187°C
_ K/N . Z
] : N s
453 | B3b /OA \Q:\Ij mp.:200°C
Br N S
454 | B3b N mp.:160°C
N/




N S(A)'

49684N~
499B2PI

Ex. R Lphysi cal

\ %0@@5%:7

dat a no. no.

497B41

: 117C H3CO 491B20 N Onp. :
1C ~N 0 494BACH3\ (A):

502B20 N Snp. : 210C N\ CH3

500BabNZI ,

220C N 492B4CH3N Snp. : 136C 49382N( CH3) 2
mp.: 125C N o 495B4N S
\ '\ np.:127C N o 498B4l \ | \ \
\ \ np.:201C N 3 WO 02/ 28837 -91 PCT/ EPOL111135 o 1 APB? 2005 Co.
) YH3np. : 143C 501Babi N Omp. : 137C

Co. |Ex. |R! L : physical data
.no. no. ) ,-u. . . .
| 455 [ B3b O/\ \(j\/\j:j\ mp.:139°C
N/ O CHg
456 | B3b @/ mj (A); mp.:174°C
P
4 N Q
P
N O
458 | B3b ©/\ D T I PG
N/
' 9]
= C/O/\ N
: 0
N
1460 | B4 /EJ/ \O\/Tj mp.:134°C
H,co” Yo7 ' | N o
461 | B4 @/ m (B); mp.:156°C
. Z
N O
462 | B4 S mp.:153°C
o
N S
463 | B3b @A \ij:j mp.:161°C
P .
N O
464 | B4 EJ/\ \m\/j mp.:135°C
s ‘ N s
465 | B4 U/\ m mp.:131°C
S N 0
466 | B3b O:j/ \ HCI(1:1);
(¢] N/ mp.:206°C
467 | B3d ©/\ N NJ\O,C(CHa)g mp.:142°C
X N_/
468 | B4 OG/ \C(\/(j hydrate(1:1);
N/ 0 mp.:104°C
469 | B3b | dimethylethyl mj mp.:104°C
. P
. N s

n‘\%@lB}D 8N APR 7005




503B3d// N CH3 np.

Structure

P+ 139G\ B st 507B

/ N s 515B13

: 134C OCH3 504B2I
. physi cal .
N CHI

np. : 163C H3 N O 505B4NHp. : 142C 506B2I

.\ Tabl
%Eﬁ;m&@l\%\i} 020 5885705

np.:171C N s 512B3bO~ Ns /0J 5
dat a no. no.
- 92 PCT, | EPO1l 11135 0 1 AR 2005 Co.Ex. Struct ur ephysi cal

511B11- CH3

dat a no. no.

Vo 89
Co. |Ex. . |R L physical data
no, |.no. ) 1. . o
470 | B3b O/ \E:(j\—j mp.:161°C

0. 7
- N s
472 | B3b ©/\ \(:ENISJ mp :144°C
&
473 | B4 FU\ m mp.:143°C
Z
» N o
474 | B4 FD/\ mj mp.:196°C
P
I~ N O
475 | B4 N :162°C
o F N o
476 | B4 Hs mj mp.171°C
. | P |
N S
477 | B4 ¥ \C(\Ij mp.1155°C
AN =
[ 7 N o
pZ
478 | B2 trimethylmethyl \©\/j:j mp.:124°C
' N/ S
479 | B4 d/\ mj (A); mp.:146°C
. A P
N S
H3CO
480 | B4 N m (B); mp.:162°C

- HaCO

~ Gty - AN .
481 | B4 \C(Ij (A); mp.:129°C
o -
|482 | B4 Kj:/\ | m mp.:115°C -
P
N O
483 [ B2 J©/\ mj mp.:187°C
P
F N s ]
484 | B2 FO/\ mj mp.:162°C
_ :
N S
485 | B4 /dﬂa\ mj (A); mp.:130°C
P
N s
HaCO

514B12



524B9aF ~' oHnp. : 185C |

526B140Qu;

T

cl oned rat

CHI

\  471B15I

(E)

C. Phar nmacol ogi cal
receptor in CHO cells CHO cells expres

s\ /|
exanpl e Si gnal

N

\' \ CH CH3

EEREHHE

Lon at the ‘
QR' APR 2005

receptor were plated in precoated black 96-well 5 plates. The next day, the-
effect of the present conpounds on glutggate-activated intracellular Cat'
i ncrease was evaluated in a fluorescent based assay. The cells were | oaded
w th Fl uo- MTprargs wWere | ncubared[for I hour at room ure in the
dark, cell s‘(@ér Xvashdd and the pr esent conpounds were add@g})@ﬁf {Bhejcel | s
for 20 m rujeesindtgr this incubatioh time, the glutamatpe-induced Ca2+ rise
was recorddd fof_ 10 éach vvelchsn fuanc Q Fruor escent ‘
| mage Pl atd 4% d%‘? (K bt  $AempildbCescence
units were |recorded 4 wel I's were
obt ai ned. Cbncentrati ; based on peak
fl uorescenge,Ln mu ea
concentrati éﬁgofﬁ% es @r)vﬂ? 82%5 of [the 15
concentratifon of the 50% i nhi bition of fhe
gl ut amat e- |i nduced i The conpounds jaccording tojthe
present inyerkilgy exhibited a pl CSo val st 5. Vﬁ,_:g;l 28837
PCT/ EPOL/ | 1}1135 |C, ~i PR 20 93 Yhe cb s flhat) are inclu eg in the
Tabl es 1-8 jexhiibi ted a al ue of ifcul ar group pf
conpounds exhi-gi-ted & : Q-+ he
conpounds lji48pedBin ] At150°05 3345. 95
LA ¥
N s <
. H4C. SN )
490 | B4 m—j (A); mp.:117°C
N s
HaCO
491 | B2 i ~ mp.220°C
N\ /
' N~ O
Va .
492 | B4 7 \ij:j mp.:136°C
@ A
X" . o,
493 | B2 e W mj mp.:131°C
N~ o
CHgj N °
494 | B4 \CEI) (A); mp.:125°C
N o z;"\
-
495 | B4 mj mp.:135°C
N s
F
496 | B4 mj mp.:139°C
‘ N s
497 | B4 ©/\ m mp.:127°C
/
N~ O
498 | B4 /©/\ mj mp.:195°C
Br N/ 8]
F
499 | B2 \mj mp.:201°C
N s




227.94 4217.94 157.93 4407.93 1397.93 1787.92 3387.91 877.90 4627.90 3947.90
4237.89 217.87 2207.87 4797.86 4837.86 :i8-5--T84- 97.84 1107.84 2487.84

3417. 83 1WOP@BIN337.79 75-8--T7 9 2247.78 4377.78 4987. FEU/RRQTLIVE 24§X.A7P@ 2005
3467.74 1827.73 4867.73 4477.72 77.72 1757.71 4757.71 P
Com nr. pl CsoCom nr. pl Cso 2817 .63897.25 4877.631087. 25

91-
Co. |Ex. [|R! L physical data
no. | no. _ ' . ‘ .
500 | B3b ©/\ U"'j/_cj/c”" 1.1 143°C
y
501 | B3b O/\ N © mp.:137°C
: y
502 | B2 0 mj mp.:210°C
N\ S
| N s
A
503 | B3d ©/\ Ny CHy mp.:134°C
P
, N7 CHy
> OCH,
504 | B2 g\ mj mp.:163°C
HaC N o
505 | B4 SNYOUNH mp.:142°C
N/
506 | B2 O/\ Y mp.:139°C
HeC” N W s
507 | B4 @/\ \ijjj mp.:171°C
P
: N S '
Y OO0 |
o N s
. 523 {B3b | | ~ ]
y @/ P
: N s

Table 8:
Co. | Ex. Structure o _- : | physiéal,data
no. jno. | .. .. y L : :
511 | B11 l" -

~ CHj

N oH,




2997.633737. 25 4317. 612557. 23 987.575277. 23 4647.573037. 22 4467.562967. 22 .
2517.552217.21 484 7.541937.21 . 4947.53147.20 1287.521317. 19 3447.524387. 19
1617. 491X6Y0U¥8Y987. 484967. 18 4547. 452367. 17 4567. 453327 PCT/EROYYL1434817. 16
917.431917. 16 3567.424577. 14 2297.41207. 14 3337.411457. 13 3267. 412@2;;)!}.:}0@5
3697.405127. 13 4307. 394747. 13 4357.38107.11 357. 363077. 11 2287. 364 11
4297.364667. 10 1177.35977. 08 2917. 35837:988 3137, 354347. 08 2807. 343007. 08"

4607. 341997 B-F+482+34290F+ 06343331205 A425F+3P348+~05473)/. 322867. 03

2877.314427{ Q8. | Ex. Structure o physical data

‘no._| rio. |

514 [ B12 -

515 | B13 O | :

o A CH,
2
N CH,
A

524 |B9a | ¢ »1’0 mp.:185°C

471 { B15 (E)

526 |B14 HCI(1:1)
C. Pharmacological example
Signal transduction at the cloned rat mGluRI receptor in CHO cells
CHO cells expressing the mGluR 1 receptor were plated in precoated black 96-well

5  plates. The next day, the effect of the present compounds on glutamate-activated -y

intracellular Ca®* increase was evaluated in a fluorescent based assay. The cells were
loaded with Fluo-3 AM, plates were incubated for 1 hour at room temperature in the
dark, cells were washed and the present compounds were added onto the cells for 20
minutes. After this incubation time, the glutamate-induced Ca** rise was recorded for

10 each well in function of time using the Fluorescent Image Plate Reader (FLIPR,
Molecular Devices Inc.). Relative fluorescence units were recorded and average data
graphs of quadruple wells were obtained. Concentration-response curves were
constructed based on peak fluorescence (maximum signal between 1 and 90 secondes)
for each concentration of tested compound. pICsp values are the —Jog values of the

15 concentration of the tested compounds resulting in 50% inhibition of the glutamate-

induced intracellular Ca** rise.

The compounds according to the present invention exhibited a pICsq value of at least 5.



"WD 02/ 28837 PCTI EPOLI 11135 01 APR 2005 -94 omnr.PlCso 4807.71 2137.70

2397. 70 AL R74617.65 115 7.64 - 445--T6-3 Com nr. Pl %Tﬁﬂ’%yl 1835 2437. 29
3237.28 1597. 28 2897 27 1847.26 4367.26 Comnr.pl Cso 4227.02 2837.02 B1gPRAM5

.367.00 3967.00 A particular group of conpounds exhibited a pl Cso val ue of at
| east 8. It concern the conpounds |isteggl in Table 10. Table 10 :
Conp. Structurepl C50 nr. 4168. 587 \ =5 (CdY9).

The compounds that are included in the Tables 1-8 exhibited a pICsp value of at least 6.

A particular group of compounds exhibited a pICso value between 7 and 8. It concerns

the compounds listed in Table 9.

Table 9:
Com.r.| PICso Com.nr.| PICso Com.nr.| PICs0
463 | 7098 281 | 7.63 .| 89 | 125
441 | 795 487 | 163 108 | 7.25
334 | 795 299 | 7.63 373 | 7.25
22 | 794 431 | 761 255 .| 7.23
421 | 794 98 | 757 527 | 7.23
-~ 15 793 464 | 757 303 | 7.22
- 440 | 7.93 446 | 756 29 | 7.22
139 | 793 251 | 7.55 221 | 721
178 | 792 484. | 754 193 | 7.21
338 | 791 494 | 7.53 14 | 720
87 | 7.90 128 | 752 131 | 7.19
462 | 7.90 344 | 752 438 | 7.19
394 | 7.90 161 | 749 148 | 7.18
423 | 7.89 298 | 748 | 496 | 7.18
21 7.87 454 | 745 236 | 7.17
220 | 7.87 456 | 745 332 | 7.17
479 | 7.86 277 | 744 | 481 | 7.16
483 | 17.86 91 | 743 191 | 7.16
485 | 7.84 356 | 742 457 | 7.14
9 7.84 229 | 741 | 20 | 7.14.
110 | 7.84 333 | 741 145 | 7.13
~ 248 | 7.84 326 | 7.4l 268 | 7.13
o 341 7.83 369 | 7.40 512 | 7.13
163 | 781 430 | 739 |- 474 | 7.13
433 | 7.79 435 | 738 10 | 7.11
238 | 7.79 35 | 736 | 307 | 7.11
224 | 778 228 | 736 426 | 7.11
437 | 178 429 | 736 466 | 7.10
498 7.78 117 | 735 97 | 7.08
449 | 177 291 | 735 83 | 7.08
242 | 7.6 313 | 735 434 | 708
346 | 7.74 280 | 734 300 | 7.08
182 | 7.73 460 | 734 199 | 7.07
486 | 1.73 482 | 7.34 290 | 7.06
447 | 1712 343 | 733 112 | 7.05
7 7.72 425 | 132 348 | 7.05
175 | 771 473 | 7132 286 | 7.03
475 | 771 287 | 731 42 | 703 |



278. 527

~/ ~N

\O (CI'S) 1748.49 0 N- O (C'S) 5068.48 5 WD 02/ 28837

PCTI EPOl 43351 1 APR 2005 -95 Conp. Structurepl C50 nr. 45 0.1 "c
(CIS) 48.4 0 wct (Cl5) 198.38 0 (C1'S) 4298.38 eériefitss

/I NO

Com.nr.| PICso
422 7.02
283 7.02
318 7.02

36 7.00
396 7.00

01 APR2005-

-94-

Com.nr.| PICso Com.nr.| PICs0
480 7.71 448 7.31
213 7.70 243 7.29
239 7.70 323 728
241 7.67 159 728
461 7.65 289 7.27
115 7.64 184 7.26
445 7.63 436 7.26

A particular group of compounds exhibited a pICso value of at least 8. It concemn the

compounds listed in Table 10.

Table 10 :
Comp. : Structure pIC50
nr. ‘
. 416 8.587
Q . i
(f“@@m
o N7 s
(c1s).
27 ' 8.527
a
epseq
o NZ
(CIS)
174 849 .
a
joneee
o P o
(CIS)
506 8.48




(CI'S) 4248.355  (CIS) 1768.33 0 (CI'S) W 02/28837 -96 PCTIJFP01/11135 0 ?
APR 2005 Conp. Structurepl C50 nr. 2108.315 0 i\ ~IO / NC (CS) 1148.28 O/

\ "0 (BISR28888.27 0 ~O/ N O 5048.27 N O PCT/EP0O1/11135
‘ 01 APR 2005
95.-
Comp. Structure pIC50
Ir.
25 8.45
0]
orery
~o N7
(cis)
4 84
o]
spsee
~o NZ >l
\\ (c1s) =
19 8.38
0
joneen
_\0 NZ F
(cls)
429 ' 8.38
. (8]
~o N o
(cis)
424 . 8.355
; 8]
jspees
o “
sy
176 8.33
Q
m}
o NT g
(CIS)




-4778. 25

2928. 13

F Il

N O 4328.237 ~ |1 0 2148.233 10 f r~*Y ~ | (CAS) WO )
02/ 28337 PCTIEPO /11135 01 APR 2005 -97 Conp. Structurepl C50 nr. 4658.145 0 N
O 1358. 1¥®@02/2883JD N~NN, (as) 4208.135 0 /

| \Q N (Cl S)Pd}w/ﬂpmhhmiéj@ A@%?@UE

96-
Comp. - Structure pIC50
nr.
210 8.315
[a}
s son
~o . N7 >
(CIS)
114 8.28
. Q
jegee!
~o N/ T
N
(CIS)
488 8.27
(s}
F
AN
\O N/ Q
504 8.27
477 8.25
kN
432 8.237
214 8.233
0
jopsee
Mo N
(CIS) ]




N ps) 4278.115 2088.095 0 d~-¢ M"0 N -~f (C'S) WD 02/28837 -98 P CTTE

PO I/ 11 040 %8 .. aR 2005 Conp. Structurepl C50 nr. 4198. OG%C(%/EP:(L)%/%II;IS O H((CAY

4558. 055 Y45 0 Y\ 1 u ~0"C 01 APR 2005
-97-
Comp. Structure pIC50
BI.
465 8.145
0
/ A
S .
N o]
135 8.14
o]
’ N
o i NH.‘,.
My ' (cis) ,
420 | 8.135

292 8.13

421 ‘ 8.115

208 8.095

(CIS)




4978.025 \ \ N O 4398.023 2378.01 ~ H WO 02/28837. PCTIEP01111135 0 1 APR
2005 -99 Conp. Structure nr. o plC50 499F 8 S Cold allodynia test in rats
with a BEMWEEE 3 igation. Surer : Male SD rats, wei ghi ng?SHBPOVHEEH o tb,tﬂﬁ
time of surgery were used. For surgery, the aninmals were anaest hetilgég“»'\!fvi2 -
Thal anonal (1 m; subcutane) and 5 sodiw pent obarbital (40 ny/kg;
intraperitoneal (I1P)). The common sciafft nerve of the |eft hindpaw was

exposed at (the—te of —thenrddtegof thethrgh—by btuntr—dis gg@‘r(m‘ t hr ough
t he bi ceps fg%Pi sl Proximal to th%mécélfrsti c's trifurcatijon, PZ t 7 jmm of
nerve was i 1 nc gut _were Ipl aced
around the|sc#dtic nerve. Grgat care was taken to tie the 1§@&%ures such
that the dianeter jof the nervg was 1o barely constrictedq. After surdgery, the
ani mal s regei ved 1. 25 ng/ ~Cold plate testling: Cold pliate
testing was perforrred\on a of 30 X 30 cm wi tjh transparent
acrylic walls around ift® piiat & was cooled to 0.(0 ( 0.5) C ysing a
Jul abo F25| 15 codgler. For testing, the animal was placgd on the colld plate
and the dufation df«€fting of both the left and the right hi ndpaw Vas
measured duriggg 5 |m nutes. The difference in [i1fting tijme pdyeen tjhe

| i gated angd non-1ijgat ed=paw yvas cal cul ated. Testing progedure: 20 Atj | east
one week after thg op ionj aninmals were placed on the cold plate{test and
a : AN .

N (o]
‘M
418 8.045 )
(o]
jopese
~o W
{TRANS) :
497 ' 8.025
439 ‘ - 8.023

237 : . 8.01 -




pre-drug rreasurerrent was taken. Animals having a difference in lifting tine

> 25 segRy ?et ween the ligated and the non-ligated pawMge 3¢l ected for
drug testl ng hese selected aninmals were injected IP w f1 a comnpou

the present invention and were retested after 60 m nutes (post drug bz 5/005
The results obtained during the post 2%gdrug test were expressed as a
per cent age of those of the predrug test. The data were analysed in terns of
all or none c¢wi on (based on thsinicagelts of control |ani pitx) wWih the
limts being: p\W 02/ 28337 PCT/EPOL/ 11135 0 1 APR 2005 -1100 Inhibition:

(post -drug/|p ?@ru ) 100 <40 9% —Antagoni snT(post-drugfpre-dgugy™ {00 < 25

* % Conpound |( ? howed gonl smat a dose of 2.5 ny/kg bodywei ght|{ WO
02/ 28837 PA;TI EPQOL/ {11139 II 2005 -101 G ains 1. A gonpound of formula
or 5 an N-qxideform al Jy~acceptabl e add{tion salt, @

* quaternary {am ne qnd a s soneric formthereof, whefein X
represents {0; C(R6) 2 with R6 berng wydregen, aryl or Cl} 6al kyl optipnally
substituted with am no or nono- or dI(CI 6al kyl )am no; B or NNR7 with R7
being 10 am no or{ hydroxy; Rl represents Cl4al kyl; ary|; thienyl;
qui nol i nyl ;~CycloC3=,2alr Kyl or — (cycioC3. IZai Kyi ) CI.6al I'cyl, wherein the
cycl oC3- 12?F'L li‘% noi ety aoptionally may cont ain a double bond and wherein one
carbon at orli94 “W@”Wéﬁd’@é‘”ﬂ’é‘f‘l@ﬁ””ﬁfﬁ Eg%flomnay be repl aced by an oxygen -at om
or an NR6- |et - with R8 being hydrogen, 15 benzyl or Cl1-6al kyl oxycarbonyl ;
wher ei n oneY re hydrogen atons in a Cl-6aikyl-noiety or in a
cyci 0C3. 12 i-oal 6al kyl ,

{hydroxyd _ ?é%ingQL fVXI o aglqulzwgﬁq?ﬁlgté%l%gﬁlﬁﬁewﬁgﬁrug%, Cl. 6al kyl oxy,
~aryl g - 6al kgt mrgeryhab @mnﬁls ﬁaﬂclﬁnh@mnwdbmdyt‘halahyﬂxal (Bl ysabcurai)-andr

di (Cl. 6al ky, mno , Slpl’ n r|d|nyI
20 nor phoI i %’1%/1 %Ognjblltgﬁlflb%n%ﬁ% ar?fggyongﬂlé ) I?%f s 1a§é PO& &—ge O or
- 0- CH2- CH2-&fx hmdpavawa.aq:moaq:d gifthd lsvehef gle(raldﬂ)c of the thlgh by blunt dissection

through the biceps femoris. Proximal to the sciatic’s trifurcation, about 7 mm of nerve

was freed and four loose ligatures with 4.0 chromic gut were placed around the sciatic
nerve. Great care was taken to tie the ligatures such that the diameter of the nerve was
10 barely constricted. After surgery, the animals received 1.25 mg/kg naloxone IP.

Cold plate testing:
Cold plate testing was performed on a metal plate of 30 X 30 cm with transparent
acrylic walls around it. The cold plate was cooled to 0.0 (+ 0.5) °C using 2 Julabo F25
S 15 . cooler. For testing, the animal was placed on the cold plate and the duration of lifting of
. both the left and the right hindpaw was measured during 5 minutes. The difference in
lifting time between the ligated and non-ligated paw was calculated.

. Testing procedure: o
20 At least one week after the operation, animals were placed on the cold plate test and a
pre-drug measurement was taken. Animals having a difference in lifting time > 25
secondes between the ligated and the non-ligated paw were selected for drug testing.
These selected animals were injected IP with a compound of the present invention and
were retested after 60 minutes (post drug test). The results obtained during the post
25  drug test were expressed as a percentage of those of the predrug test.

The data were analysed in terms of all or none criterion (based on the results of control
animals) with the limits being:



Z1" CH1 Z"-(CH2)n a-1 25 wherein Z, is a single covalent bond, 0, NH or

CH2: Z isO a %gngl e covalent bond, 0, NHor CH2; nis an_int eﬂer_ of O,

2 or 3; 3278837 PCTI EPO1/ 11135 - 102 01 APR 2005 and WhEFEIWEHth
hydrogen atomin the phenyl ring i ndependently nay optionally be nqu@gﬁg .
by hal o, hydroxy, Cl1.6alkyl, Cl1.6al ky!@@y or hydroxyCl-6al kyl ; or X and

may be taken together with the carbon at’omto which X and R are attached 5
to forma radical of formula (b-1), (b-2) or (b-3); b-1 b-2 b-3 R2

r epr esent s IpRibitioget@ostrdmepregangd* L08I<¥u%ol ry1; C1. 6al kyl oxy; O - 6al kyl t hi o;

to Cl. 6al ky| car bonyl ; 63l i cyl r | ; Cl4al kylcar bonyl oxyd . 6al kyl ;
C2 6al kenyl@“t?%?&sgiﬁ?ﬁgd&ﬂ’ﬁmg@@gf%%l; hydr oxyC2 6a kynyi: tri(Cl _

6al kyl ) si | aneC2sal kynyl ; am no; nmono- or di (G -6al kyl )am no; nono- or

di (C1- 6al kyl oxyd -ral kyl )am no; nono- or di (Cl4al kylthioC, _5al kyl)arnino;
aryl; ary]lompah&(27) shoyedaatagdnjamy ht a dise 64 R ymeskg Godpetightl am nod . 6al kyl ;
15 am nocar bonyl optionally substituted with CL6al kyl,

Cl. 6al kyl oxyd . 6al kyl , O _6al kyl oxycar bonyl C . 6al kyl or pyridi nyl d 4al kyl ;
a heterocycle selected fromthienyl, furanyl, pyrrolyl, thiazolyl, oxazolyl,
i mdazolyl, isothiazolyl, isoxazolyl, pyrazolyl, pyridyl, pyrazinyl,
pyridazinyl, pyrimdinyl, piperidinyl and piperazinyl, optionally
N-substituted with 20 Cl. 6al kyl oxyd 4al kyl , nor pholinyl, thionorpholinyl,

di oxanyl .or dithianyl ; a radical -NH C(=O RO wherein RO represents

Cl . 6al kyl optionally substituted with cycl oC3.12al kyl, Cl. 6al kyl oxy,

C _6al kyl oxycar bonyl, aryl, aryloxy, thienyl, pyridinyl, nono- or

di (A _6al kyl )am no, Cl.6al kylthio, benzylthio, pyridinylthio or 25 Y
pyri m dinylthio; cycloC3_I2al kyl; cycl ohexenyl; am no; '
aryl cyc] oC3-12al kyl am no; nono-or-di (CL. 6al kyl ) am no; nono- or



di (C1. 6al kyl oxycar bonyl C . 6al kyi ) am no; nono- or

-di (Cl . 6al kyl oxycar bonyl ) am no; nono-or di (C2. 6al kenyl )am no; nono- or 30

di (aryl CW@8¥¥1§37) ami no; nono- or diaryl ani no; arylC2. 6al k&F§Po1/11135
furanylC2. 6al kenyl ; piperididinyl; piperazinyl; indolyl; furyl; benzof ury
‘tetrahydrofuryl; indenyl; adamantyl; pyridinyl; pyrazinyl; aryl; 07 APR 2005
aryl C1_6al kylthlo or a radl cal of fornulld-(a-1) ; WO 2/2S337 1'CT,' CPb
1/11135 0 1 APR 2005 a suifonarnid - NH S02-R10 wherein Rl represents

Cl. 6ai kyl, nono- or poly hal oG, -6al kglim#a-y! G -; al kyl, arylC25all: enyl,
aryl, qui nol | nyl, isoxazolyi or di(C-6alryl)ar ni no; 5 R3 and R each

i ndependently represent hydrogen; hal o- cyano; C. 6al kyl ;

Ct . 6al kyl oxy.Cla &ahpoihnd offorfalkyl carbonyl ; Ct. 6al kyl oxvcar bonyl ;

Cz- 6al kenyl ; hydroxyC3- 6al kenyl ; Cz-6al kynyl; hydroxyC2-5ai kynyl ;
tri(Ctbaikyl)silaneC, -6al kynyl; nono- or di(C-6al yl)asnino; nono- or

di (Cl- Oal kyl oxyCl1-6at | cyi )ggm no; nono- or di (C g6al kylst hi oCl - 6al byyl ) am no;
10 norphol i nyl C1- 6a| yI on pi peridinyl C1-6al kyI ;o or and R3 may be taken
together to for MR'REG rPEpresents a btvatent rladi cal of

formul a- (CHz) 3-, - ((f <, -(CH2)5-, - (CH CH =CH,
-Z4- CH=CH-, - CH=CH 44~ |- Z ll- CH2- CH, - CH2;,, - CH[F Z4

- CHz- CHzZ4-Cl 12-, 15 P2-BAy1y 171:7.a A CH (168)
“CHQ'.Z-Z , with z4 being | |- -4~ 0, S s or NRU wherein Rat is

hydr ogen5 C .eallyl, benzyl or Cl-6allcyloxycar bonyIR and wherein each

bi val ent " ag §8kideSor? A AARR N i SHO bR bdatoh Ralcls Rty affindinadd RI

nay be taken ‘togeth
{ - CH=CH CH=Gtere em@q@y@qn(ng-f@mﬂ?efeoﬁ VBeF@pr esent s hydrogen; cyci oC3 2al nyl ;

“pi peddi nyl ; xoxenihifeno! ccgﬁgeltmwélbah@h?&ygen a8 04 €} aﬁé,ab donglly
C . 6al kyl oxyC - 6a| ké |1 zyl OQ/C Q:Iy ( gl kyl
optional l'y sulsepsttye W‘%@HH%OFQHP% aﬁynoq °\%|Rchw1§‘Ra @Ry, each

i ndependent | y aatigo byhydegen, cycl oC3- 12a| I yl, Cz-6ai kynyl O Ct_6al kyl opt

oL 20 O HREC M S en BRI R I
represents O ((eyffB?Cpuzalk}’lﬁncka%l rml;mgg ﬂtﬂ%@b%@@é@fﬁ groiaty opidenally aa5-  whi ch
represents a r@gi:aAd dflbie A vherein one carbon atom in the cycloCs_jpalkyl moiety
may be replaced by an oxygen atom or an NR®-moiety with R® being hydrogen,
15 benzyl or Cisalkyloxycarbonyl ; wherein one or more hydrogen atoms in a
Cisalkyl-moiety or in a cycloCs.j2alkyl-moiety optionally may be replaced by
Cyalkyl, hydroxyCigalkyl, haloC; galkyl, aminoC.salkyl, hydroxy, Ciealkyloxy,
arylCsalkyloxy, halo, Cysalkyloxycarbonyl, aryl, amino, mono—or
di{C,.salkyl)amino, Cl_6a1kyloxycarbonylamino, halo, piperazinyl, pyridinyl,

20 morpholinyl, thienyl or a bivalent radical of formula -O-, -O-CH,-O or
—O—CHz—CHz-O—’,
or a radical of formula (a-1)
Zl\
(H—
75 (CHy,
a-1
25 wherein Z, is a single covalent bond, O, NH or CHy;

Z, is a single covalent bond, O, NH or CHp;
n is an integer of 0, 1, 2 or 3;



30 CH=EN-N= (c-1); NeNN= (c-2); or -NCH=CH (c-3); aryl represents phenyl
or naphthyl optionally substituted with one or nore substituents selected
from hal NORYHBEky, Ct-6al kyl, Cl.6al kyl oxy, phenyl oxy, ®CHEROL/A3AO, thi o,

35 C.6alkylthio, haloC -6alll,yl, polyhal oC-6alcyl, polyhaloC, -6algkyhpkn .
hydr oxyCl. 6al kyl, C. - 6al kyloxth 6a| kyl, aminoCi -6alicyl, nono-or di(Cl 6aik
|)a no; no),.o-or di(C, .6alkyl)a- nrnoCt—lQ‘i?aIkI cyano, -COOR 2, -COQL'"",

WO 02/ 28837 -104 PCT/EP01111135 0 APR 2005 NR13802R12, - S02- NR13R 4
-NR13C(O R 2 - C(O) NR13R 4,and S®Ricin eactﬁqﬂxaﬂo%ﬁn awheinahd pleaghriig thdepdileatis R14

i ndependently represent Cl.6a | ; ..C hen enyl
substituted with hal o, hyo?ﬁ&&}w%fuﬁﬁ E%egﬁygélpk@)fcg \dﬁéffl 1. 6a| kyl ,

pol yhal oCl. 6al kyI f ur anyl Cy.datkyboxyl or hystrox pCydalkyil;m dazol yI t hi azol yI or 5
oxazol yl ; the R i nked t 0 han
The 7 or 8BS R B maf pR LT Rl e Subod K8 Sy RE ST PRt b Rehy R e
and R16 Sivher eitn fmm hlea"dlmhefﬁmnulnﬁbhl)o(b Rib (b3 R16 represents Cl. 6al kyl ,

Cl - 6al kyl oxy or R15 and R16 taken together may 10 forma bival ent radical of
formula - CH=CH CH=CH. 2. A conpound,accgrding to claim1, characterized in
that, X represents 0; C(R6)2 with R6[bei en or aryl ; or NR7 with
R7 ber ng amno -or hydro 45 BRL.E8ERY S aryl; thienyl;

qui nolinyl; cycl oC3. 12al @g@\ - 12al - 6/;& kyl, wherein the

cycl oC3- 12al kyl nmoiety o \ contain a doubl e bond and wherein one

carbon atomin the cycl oC3. 12al kyI | ety nmay be replaced by an oxygen atom
or an NR8-nbiety with Rs béting benzyl a2 Cl.6al kyb8xycarbonyl ; wherein one

or nore hydrogen atons in a O _6alkyl-noiety 20 or in a e
cycl oC3. 12al k noi ety optionally may be replaced by d -6al kyl,
Al 0L bal ] R dreaene Ry RG: ComlYE L GARYOFY eyl ar yi . ono-

o b - 6ol Ak ghuony T Gk o gt ARSI Bon ok 5, AR 5211 1
o o - o Cegikensy bRy Ckegi i R E v SE AoB i n 21
si ngl e coval emhlkbabmﬁ;neCZMk)ﬁyE amino; mono— or d1(C 1-salkyl)amino; mono— or
dl(CMalkyloxyCMalkyl)ammo mono-— or di(C,alkylthioC, galkyl)amino; aryl;
arylCy¢alkyl; arylC,salkynyl; Ci¢alkyloxyC,.¢alkylaminoC.salkyl;
15 aminocarbonyl optionally substituted with Cy_salkyl, C Majkyloxycl.salkyl
Ci-salkyloxycarbonylC.¢alkyl or pyridinylC, salkyl;
a heterocycle selected from thienyl, furanyl, pyrrolyl, thiazolyl, oxazolyl,
imidazolyl, isothiazolyl, isoxazolyl, pyrazolyl, pyridyl, pyrazmyl pyndazmyl
pyrimidinyl, piperidinyl and piperazinyl, optionally N-substituted with
20 CisalkyloxyCi galkyl, morpholmyl, thiomorpholinyl, dioxanyl or dithianyl ;
a radical -NH-C(=O)R’ wherein R’ represents
Ci.¢alkyl optionally substituted with cycloCs.jpalkyl, Cy.¢alkyloxy,
Ci.salkyloxycarbonyl, aryl, aryloxy, thienyl, pyridinyl, mono- or
di(Cy_¢alkyl)amino, Cy.salkylthio, benzylthio, pyridinylthio or
25 pyrimidinylthio;
cycloCs.ipalkyl; cyclohexenyl; amino; arylcycloCs.jpalkylamino;
mono-or-di(Cy.¢alkyl)amino; mono- or
di(Ci.salkyloxycarbonylC, ¢alkyl)amino; mono- or
di(C.¢alkyloxycarbonyl)amino; mono-or di(Cy ¢alkenyl)amino; mono- or
30 di(arylCy¢alkyl)amino; mono- or diarylamino; arylC, salkenyl;
furanylC, ¢alkenyl; piperididinyl; piperazinyl; indolyl; furyl; benzofuryl,
tetrahydrofuryl; indenyl; adamantyl; pyridinyl; pyrazinyl; aryl;-
arylC.¢alkylthio or a radical of formula (a-1) ;



Z2 is a single covalent bond, O or CH2;, nis an integer of 0, 1, or 2 ; and
wher ei n eagh jhygr,ogen atomin the phenyl ring i ndependentl Yor mqpll onal |y
be replaced by halo or hydroxy; or X and RL nmay be taken toge’t ‘Wth the
carbon atomto which X and R are attached to forma radical of for 1a PR 2005
(b-1), (b-2) or (b-3); WO 02/28837 PCTI EP 1111135 b-1 -105 b-2 b-3 0 1hAPR 2

i 1Fl 21)05 R2 represents hydrogen; hal o; '¢yano; Cl-6al kyl; CLl.6al kyl oxy;
Cl. 6al kylthio; Cl- 6al kyl carbonyl; Ci1-6al kyl oxycarbonyl; C2-6al kenyl ;

hydr oxyCZ_6al kenyl ; 5 C2-6al kynyl ; hydroxyC2-6al kynyl ;

tri(Gi_6al kyl) skkangezs Saliymy) R %) esOfts vb) @y no;  mono-
or di (Cl. 6al kyl oxyd - 6al kyl ﬁ% tr%o mlé}gn P”@%r sehts ’Gép}l Ak (l)rm _
di (C1. 6al kyl t hi od - 6al fka}@\)xaﬁﬁi% tﬂallvyba I\ﬁrgnytﬁj?z-oe%stw aryhrquGinghlikopaydlyi

Cl. 6al kyl oxyC 1. 6al kyI@frH ?%{F&H am nocar bonyl optionally substituted
w th Ct.6al kyloxycarbonyl -6a "10 a heterocycle selected fromthienyl,
furanyl, thi Bz&gR "aﬁﬁﬁil?pﬁ%@fﬂedrﬁy@feé‘@pth)@rﬁ@é nyhal;\- Syt Chealkyl; wi t h

mor phoi i nyl @, atifi r I aylal wherein RO represents
. a -6al kyl o%tlnf)rra&ryg E%}E{.t, ¥Bté}36%m9§1r%@a(gl 6c| égiggﬁ% Cl1. 6al kyl oxy,

a - 6a. kyl ox;@&raﬁ@nywﬂmw(?v oahkyh}dx@vefﬂhmhy‘lydro‘(p@usdhwl mono- or

di (CL. 6al kyly); C}F fey sy W%or@—%ﬂgth'ﬁi\’yiﬁ%ﬁmg' B}Shé—hbro or 15

pyrim di nylt cyci ohexer

aryl cycl oC3- @Q?ak v@m(ﬁes&ymﬁén@rmwoc@ g8l ka}lk})lémfﬁefsauﬁ@%@l

di (Clrpal kyl gxpearhonykidi éabll@yhmmmqu Imgjpo- or

di (C1- 6a|§<;y| oxycar bon )am no %ln Ci‘ ﬁ, al kenyl ) am n monos or

di (aryl C1I® 6%{1d VI EPHEEEHBRENEP Hrﬁr§1 CTHERIEEF g A PRE I”ad“:“l of

furanyl C2- Ga%kanyHCHpg pe(IGHJIMIl AYIH,)spi -AEEHRR}, n@ll:{—dmdzﬂfﬂyﬂ: -furyl; benzofuryl;
tetrahydrofuryls; |@ en ,:C%_Qﬁadagg&tgl%{pm (gﬁlﬁ% aélﬂnyl aryl or a

radi cal of forrm FP narmi wherern R O represents
Cl. 6al kyl , rrﬁﬁb-ctézrwp@ y-. hal od . 6al kyl, aryld.6alkyl or aryl; R3 and R4
each 1>nde|oensft@@l&yz2 wplzeseﬂtp Ldm«ge@&% 6al Kkl C}QJCT@?EKYMQ}S)ZQW@@ kyl ;
Cl. 6al kyl oxyc$2%n 2 %g be taker;‘émg ether to form-R2-R3-,
whi ch repres Obr%l é‘h‘?*“ |caf‘ 5P SET GI‘ e © ;‘lr -, -(CH2)5-,
-Z. 4- CH=CH C, oﬁkyl@td?caf&@wﬁlﬂﬁd vatereid 4adBH v O radicaliit bptZghahQisn'tgsd@qtecS, S02 or
NR11 wherein,; B](% a§\ hydrogen, Cl-6al kyl, benzyl or Cl.6al kyl oxycarbonyl ;
and wher e| n seac %l val ent radical is optionally substituted

R’ and R* may be taken together to form-a bivalent radical of formula '

20 -CH=CH-CH=CH- or -Chz—(}{~-CL—Iz—C1{2- ;

represents hydrogen; cycloCs. zalkyl; piperidinyl; oxo-thienyl; tetrahydrothienyl,

.
’

arylCgatkyl; CrsalkyloxyCgalkyl; CisalkyloxycarbonylCealkyl or Cygalticyl
ooDonal‘y subsututed with a radical C(=0)INR:R,, in which R, and Ry, each
mdeoendmdy are hydrogen, cycloCj.qa2alkyl, Cogalkynyl or Cjgalkyl optionally

25 substituted with cyano, Ci.¢alkyloxy, Ciealkyloxycarbonyl, *L.ranvl py*'rohdmvl
benzylthio, pyricinyl, pyr*ol/l or thienyl;
Y represents O or S;
or Y and R’ may be taken together to form ¥Y-R5— which represents a radical of
formula
30 -CH=N-N= (c-1);
-N=N-N= (c-2); or
-N-CH=CH- (c-3);
aryl represents phenyl or naphthyl optionally substituted with one or more substituenis
selected from halo, hydroxy, Cygalkyl, Cigalkyloxy, phenyloxy, nitro, amina, thio,
35 Csalkylihio, haloC, galkyl, polyhaloCisalkyl, polyhaloCysalkyloxy,

hydroxyCi.salkyl, CygalkyloxyC) salkyl, aminoCyealkyl, mono-or ¢i(C,
. : : 2 3
galkyl)amino; mono-or 4i(Cr.galkyl)aminoC, salkyl, cyano, -CO-R™, -CO-0R",



with Cl_6alkyl; 30 or R3 and R4 may be taken together to forma bival ent

radi cal of formula -CH=CH CH=CH or -CH2-CH2-CH2-CHZ- ; R5 represents

hydr ogenWWOPBB83di nyl ; oxo-thienyl ; tetrahydrothienyl, aPGIEPOBHILKYI ;

Cl - 6al kyl oxycarbonyl d .. 6al kyl or Cl.6al kyl optionally substituted Vit AP&2)05-
radi cal WO 02/28837 PCT/EP01/11135 -106 3 1 , APR 2005 C(=O NR, Ry, in which

R and Ry, each independently are hydrof¥h, cycloC3 12alkyl, C2.6al kynyl or
Ct _6al kyl optionally substituted with_cyano Cl. 64| kyl oxy or |

C1~6al kyl oxycaMHFDR'Y, -SOpNR GRS NR Be(BR 'S -GO)NRATRI™ RSO, -$@,R Aken

together to fo =Y- wWhineh )l r adi f r -GN N=
(c-1); or - hﬁkﬁm(égg%{ 'gr y?[{d?gp%@%@gm%geﬂfﬁ%%raﬁ%%&?ﬁgal%gﬁ?| c?/n'al |y
substituted wiphenghephenylrsubsiituted swiththaémbhydroxy, é&hléi(ih &dsdlkgaxhal o,

Cl _6al kyl oxy, | , I 1i( |k ] ang: nQ: en the
R 0r=x) . moy et SuereEY polRART s Kl RS oA R e 1S
then saidl 7 aneka@olybisition nay be substituted with R15 and R16 wherein
either one or both of R15 and R16 represents Cl.6ai kyl or R15 and R16 taken
together may forma 15 bivalent radical of formula -CH=CHCH=CH. 3. A
conpound acBrwheghe B {HaKimpicty idinked & another pasitiomthan the e} pedtinns 0; R
represent s iy Gl hsxgha B A Ay AR i f»ﬁmf}i‘é%%wt{%m GinGajkyk, wherein
one or nor e_hydr gggp at ons i - 6a - noi g in a

cycl 0C3. 12a¢%§9fﬁoia@f13* @@queﬁtadfyﬁ}?ﬁyc PR & g‘gﬁo 1 BEPRgBsher may y I |
hal o or 1¢ hi fexyla bi Rertepdies en femduyLCIGaTH-CRECE-. C1_6al kyl or amino, R3 and R4
each independently represent hydrogen or Cl_5al kyl; or R2 and R3 may be

taken taogether to form R2-R3-, which represents a bivalent radical of 25
formul a - Z42.ChzoipguitHconting 041402t Chiractedized idshabei ng O or NR11 wherein:

subst; t ut ectowi LR QPRSP PR Bele3)tn bR E R NRT R RO B amine
bi val ent radi (,QiIhYéfOX'b’br mula -CHZ CH2-CH2-CH2- ; 30 R5 represents hydrogen;
Y repregent®! QepREhts Cyealkyl, aryl; thienyl; quinolinyl; cycloCs.p2alkyl or
(cycloCs.12alkyl)Cyealkyl, wherein the cycloCs.j2alkyl moiety optionally may
contain a double bond and wherein one carboﬂ atom in the cycloCs.palkyl moiety
may be replaced by an oxygen atom or an NRS-moiety with R® being benzyl or
Crsalkyloxycarbonyl ; wherein one or more hydrogen atoms in a Cy.salkyl-moiety
20 or in a cycloCs.jpalkyl-moiety optionally may. be replaced by C,¢alkyl,
haloC; galkyl, hydroxy, C;alkyloxy, arylC,salkyloxy, halo, aryl, mono— or
di(C;salkyl)amino, C; salkyloxycarbonylamino, halo, piperazinyl, pyridinyl,
morpholinyl, thienyl or a bivalent radical of formula —-O- or -O-CH;-CH,-O-;

or a radical of formuta (a-1)’ =
Z_
[~
' ZZ/ (CHz)n

25 ' . a-1

wherein Z; is a single covalent bond, O or CHa;
Z, is a single covalent bond, O or CHy;
nis an integer of 0, 1, or 2 ;
30 and wherein each hydrogen atom in the phenyl ring independently
may optionally be replaced by halo or hydroxy;
or X and R! may be taken together with the carbon atom to which X and R" are
attached to form a radical of formula (b-1), (b-2) or (b-3); |



.aryl represents phenyl optionally substituted with halo. 4. A conpound as
claimed in claiml, characterized in that, the R-C(=X) noiety is 35 |linked
to the quiswodzizses7or qui nolinone nmoiety in position 6. 5. Acrmmoundsas
‘clairned in claiml for use as a nedicine. WD 02/28837 PCT/EPO /11135 0 1
APR 2005 -107 6. Use of a compound as defined in clains 1 to 4 in tgheaPr 2005
manuf acture of a medi canent for treating0®Hr preventing gl utamate-induced

di seases of the central nervous system 5 7. Use according to claim®6,
characterized in that, the gl utamate-iynduged di sease of the central nervous
systemis drug addi ctl on orrabsti nenge apende oi d tol erance,
.opioid withdrawal ), hypoxi|d_ ghoxi c fland]i schem ifles (ischem c stroke,
cardiac arrest), pain (ne i 2 , hyperal gesi a),
hypogl ycem a, diseases rela ed t o neuronal damage, brain trauma, head
-traume, 10 spinal cord injury, myelopathy, denentia, sanxiety, schizophrenia,
depr essi on, |npa|red cogni tion, ammesia, bipolar dlsorders conduct

di sorders, Al zheinmer's disease, vascular denentia, m xed (AI zheimer's and

\éascul ar) qug%%Pésemegymm hald} EPASEC,. gﬁ&yn rGl%HI'kWox?O@ sE3kyRio; PaAr ki tnsonhs

i sease, Huntin I seas ndr o ot rophi c
Lat eral Scl er ost ]ﬁa‘Faﬁ’%Yg @é?@&y@fg%yb&%ﬁkﬁ&@q é’tlyékﬁq&ggylbgl Ci elrcl)cy
Syndrome)s and Amsufwlyamdrlolﬁsaﬂpéaemmleocl sﬁkywsxnharmén@mm ;afin @ngrosidii on
conprising a p ceutica acc e carr as actlve i ngredi ent
a therapeut i cal‘ﬁgﬁa\eﬁﬁﬁé’b ﬁﬁﬁ’ﬁ_oggﬁeé[‘;aggwéﬂggl BEPRBE T claims 1 to
4. 20 9. A procdifs;. yﬁth@ﬁa,zalhg)mmonwglsat}ﬂ@maﬂgl ckrdCpedkymylicl ai m 8,
characterized i |y acceptable carrier is intimtely
! th(glrﬁahga? @yﬁ Hect’ ?@‘Zf i

‘mxed with a anount of a conpound as described in
¢clains 1 to 4. azsmwrbwy@pp@e@ély@ﬂbwep@mth&mallsﬂmsmﬂwrwﬂcmﬂmt a (1-A) or
(1-B) asyglai rreﬁhét&oey&é Ridoted FrBﬁartﬁféh?lr fu%@rfyl B¥ia#91yOatadJi Béritin ANopt¥ngl predi at e

of formula (11) t he presence, of x;rﬁoglgl e oxi di zi ng agent oxi dation 1

I 0 R-cx-Q W‘S@@%@W"é‘)mﬁ)ﬁpﬂﬁ“ 1?}%‘?119 ReitYhn claim 1 and Q
representing t me;aqwanqNH ne(=0)RP heretpin Rbfdpfle@ékﬁs C3£hllﬂ$ﬂlo@hynalfy sabswaitedwiieh of

formula (1-A) or on3 ﬂﬂ}{ﬂ?rvr(%ls eactb nmgyréar Sy |a e oxy,?hx,nlla (rrr) with

an int er nedi at €

pyndmyl mono- or di(C;. galkyl)ammo Ci.salkylthio, benzyltmo pyridinylthio or

15 - pyrimidinylthio; cycloCs.1zalkyl; cyclohexenyl; amino; arylcycloCs.jzalkylamino;
mono-or-di(C;.galkyl)amino; mono- or di(C;.salkyloxycarbonylC;.salkyl)amino;
mono- or di(C,.¢alkyloxycarbonyl)amino; mono-or di(C,.¢alkenyl)amino; mono- or
di(arylC.¢alkyl)amino; mono- or diarylamino; arylCssalkenyl; furanylC, ¢alkenyl;
piperididinyl; piperazinyl; indolyl; furyl; benzofuryl; tetrahydrofuryl; indenyl;

20 adamantyl; pyridinyl; pyrazinyl; aryl or a radical of formula (a-1) ;

< . a sulfonamid -NH-SOZ-RIO wherein R'® represents Cy.galkyl, mono- or poly
haloCj.galkyl, arylC,.¢alkyl or aryl;
R? and R* each independently represent hydrogen; C.salkyl; Cr.ealkyloxyC.salkyl;
Crealkyloxycarbonyl; or '

25 R*and R? may be taken together to form -R%:R’-, which represents a bivalent radical of
formula ~(CHy)4-, —(CHy)s-, —Z4-CH=CH-, ~Z4-CH,-CH;-CH,- or -Z4-CH,-CH>-,
with Z, being O, S, SO, or NR" wherein R'' is hydrogen, Cyalkyl, benzyl or
C.salkyloxycarbonyl; and wherein each bivalent radical is opuonally substituted
Wlth Cisalkyl;

30 or R® and R* may be taken together to form a bivalent radical of formula
-CH=CH-CH=CH- or -CH,-CH,-CH,-CH;- ; :

R® represents hydrogen; piperidinyl; oxo-thienyl; tetrahydrothienyl, arylC.¢alkyl;
Cl-galkyloxycarbonylc1-6alky1 or C,¢alkyl optionally substituted with a radical



Rt--C=N+ W-QRL-CI-Q(IIl) (I'V) (INB-a) WD 02/28837 PCTI EPO1/11135 0 1 APR-
2005 -108 with R as defined in claiml1, Q representing the quinoline or the
qui nol i nen@emesety of a conpound of formula (I-A) or (I-BrapsyWizbeing a
suitable | eaving group; or c) reacting an internediate of formula (V) with
an internediate of formula (IV) 0 0-CHO 3 11 - +1-c~ RN~ W 1_QQ-qﬁ(3@L§.§UO5
V (IV)(Ilwe-a) () 5with Rl as defined ingglaim1l, Q representing the '
qui noline or the quinolinone noiety of a conmpound of forrmula (I-A) or (I-B)
and W being a i ] ' p; . ' | ntermedi at e of
formula (V) Wcﬁ]ﬂ)g\ﬁ?ﬁl.[{ﬁt1@?@%%}?%‘%5%?%%?%%%@@#IQ%lf}ﬁiéééé%f esence of a

sui tabl e acid eyadoCRyakd-Casaliong! or Ri.satkydopripnally)substiytesvilth exsngi t h Rya
bei ng defi ned @§_64ﬂ(ylg{}p&r@f_£g%,§(%%ggﬁggﬂg} provided that R is linked to the

carbonyl npoiety via a oxygen representing the quinoline or the
qui nol i none Ynofeprgge$ Ootc®npound of fornmula (1-A) or (1-B); or e) reacting

an inter ?Edbl‘;i(Y%&ng;];r]xgefyrB@ @kdn\bbéthet # thAR :&r_ﬁ&e\m;h %gfré’se_ﬁ%i_é[lr)ﬂgilcﬁl geid (Vi)

15 with R, R4 defined as in claim1; (1
formula .
-CH=N-N= (c-1); or
-N=N-N= (c-2);
aryl represents phenyl or naphthyl optionally substituted with one or more substituents
10 - - selected from halo, Cygalkyloxy, phenyloxy, mono-or di(C,_salkyl)amino and
cyano;

o’

and when the R!-C(=X) moiety is linked to another position than the 7or8 position,
then said 7 and 8 position may be substituted with R' and RS wherein either one or
both of R'® and R'® represents Cjsalky! or R' and R'® taken together may form a

15  bivalent radical of formula -CH=CH-CH=CH-.

3. A compound acc'ording to claim 1, characterized in that,
X represents O; ‘ ‘ ‘
R! represents Cy_galkyl; cycloCs.i2alkyl or (cycloCs.j2alky)Cy galkyl, wherein one or
20 more hydrogen atoms in a Cygalkyl-moiety or in a cycloCs.zalkyl-moiety
optionally may be replaced by Cy.¢alkyloxy, aryl, halo or thienyl;
R? represents hydrogen; halo; Cyalkyl or amino;
R? and R* each independently represent hydrogen or Cj.salkyl; or
R? and R? may be taken together to form —R?-R>-, which represents a bivalent radical of
25 formula ~Z4-CH,-CH,-CH,- or -Z4-CH,-CHy- with Zg being O or NR!! wherein
R" is Cy¢alkyl; and wherein each bivalent radical is optionally substituted with
Cialkyl;
or R? and R* may be taken together to form a bivalent radical of formula
-CH, CH,-CH»-CH,- ;
30 R’ represents hydrogen;
Y represents O; and
aryl represents phenyl optionally substituted with halo.

4. A compound as claimed in claim 1, characterized in that, the R'-C(:X) moiety is
35  linked to the quinoline or quinolinone moiety in position 6.

5. A compound as claimed in claim 1 for use as a medicine.



and, if desired, converting conpounds of formula (1-A) or (1-B) into each
other followi ng art-known transformations; and further, if desired,
converti rngotobesssonpounds of fornmula (1-A) or (I1-B), intorPaTirer/apsutically
"active non-toxic acid addition salt by 20 treatnent with an acid, o, PR 2005
conversely, converting the acid addition salt forminto the free b s'eA l}J"y2005
treatnment with alkali; and, if desired,-feparing stereochenically isoneric
fornms, quaternary am nes or N-oxide forns thereof.

6. Use of a compound as defined in claims 1 to 4 in the manufacture of a medicament

for treating or preventing glutamate-induced diseases of the central nervous system.

5 7. Use according to claim 6, characterized in that, the glutamate-induced disease of the
central nervous system is drug addiction or abstinence (dcpéndence, opioid
tolerance, opioid withdrawal), hypoxic, anoxic and ischemic injuries (ischemic
stroke, cardiac arrest), pain (neuropathic pain, inflammatory pain, hyperalgesia),
hypoglycemia, diseases related to neuronal damage, brain trauma, head traunma,

10 spinal cord injury, myélopathy, dementia, anxiety, schizophrenia, depression,
impaired cognition, amnesia, bipolar disorders, conduct disorders, Alzheimer’s
disease, vascular dementia, mixed (Alzheimer’s and vascular) dementia, Lewy Body
disease, delirtum or confusion, Parkinson’s disease, Huntington’s disease, Down
syndrome, epilepsy, aging, Amyotrophic Lateral Sclerosis, multiple sclerosis, AIDS

15 (Acquired Immune Deficiency Syndrome) and AIDS related complex (ARC). -

8. A pharmaceutical composition comprising a pharmaceutically acceptable carrier, and
as active ingredient a therapeutically effective amount of a compound as defined in
claims 1 to 4.
20
- 9. A process of preparing a composition as claimed in claim 8, characterized in that, a
pharmaceﬁtically acceptable carrier is intimately mixed with a therapeutically
~ effective amount of a compound as described in claims 1 to 4.

25 10. A process of preparing a compound of formula (I-A) or (I-B) as claimed in claim 1,

characterized by .
a) oxidizing an intermediate of formula (II) in the presence of a suitable oxidizing agent
: OH ‘
4 oxidation ﬁ
R'—CH—Q — RL_C_Q
(1 ‘ . (las-2)

with R! as defined in claim 1 and Q representing the quinoline or the quinolinone
30 moiety of a compound of formula (I-A) or (I-B); or
b) reacting an intermediate of formula (IT) with an intermediate of formula (IV)
0

1 o 1 “
Rb—~c=N + w—Q —» R—C—Q

(1 v (las-a)
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with R! as defined in claim 1, Q representing the quinoline or the quinolinone moiety of
a compound of formula (I-A) or (I-B) and W being a suitable leaving group; or
c) reacting an intermediate of formula (V) with an intermediate of formula (IV)

Q 0—CHj;
1 I e 1 il
R -—-C—-N\ + W—Q ———» R-—/C—Q
CH
(V) ? (v) . (lvg-a)

with R' as defined in claim 1, Q representing the quinoline or the quinolinone moiety of
a compound of formula (I-A) or (I-B) and W/ being a suitable leaving group; or
d) reacting an intermediate of formula (VI) with an intermediate of formula (VII) in the

presence of a suitable acid
ja ” 1 "
R"“—ou + HO—C—Q ——» R LO—"C—Q

(Vi) (Vi) (lag-a-1)
with R" being defined as R' according to claim 1 provided that R' is linked to the
carbonyl moiety via a oxygen atom and Q representing the quinoline or the quinolinone
moiety of a compound of formula (I-A) or (I-B); or |
e) reacting an intermediate of formula (Vm) in the presence of a suitable acid

4
Il R Rl— R3
1
R—C\\ N R C\\ AN

(I-A-1)
(V1)

with R, X, R® and R* defined as in claim 1;

and, if desired, converting compounds of formula (I-A) or (I-B) into each other
following art-known transformations; and further, if desired, converting the compounds
of formula (I-A) or (I-B), into a therapeutically active non-toxic acid addition salt by
treatment with an acid, or conversely, converting the acid addition salt form into the
free base by treatment with alkali; and, if desired, preparing stereochemically isomeric

forms, quaternary amines or N-oxide forms thereof.

N’





