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The present invention is concerned with quinoline and qui nolinone

derivati we@0xtss®i ng 5 netabotropic gl utamate receptor anP@yBRIISLIIIS
activity and their preparation; it further relates to conpositions
conprising them as well as their use as a nedicine. The neurotransmtter
glutamate is considered to be the major dxcitatory neurotransmitter in the
manmal i an central nervous system The binding of this 10 neurotransmtter
to nmetabotropic gl uMEBABOTRORICGEUTAMARE RECEFTOR ANTAGONIEZRI |y of the
G protein-coupl ed receptors and which conprise 8 distinct subtypes of

M3 uRs, nanely nGuRt—through G uRS—activates a vartety of—intTacel | ul ar
second nessenger systens. The md uRs can be divided into 3 groups based on
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nd uRs (mMd uR2 and 3 group 1|1 Rs (mMduR4, 6, 7 and 8) couple to

adenyl cycl ase and thelr activation causes a reduction in second nessenger
CAMP and as ThY @burdtraaiiest Flgtagfatd i @omederedrl beabé maydr)excﬂ'a’t&@t ment with 20
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2 vari ety _obeaRhonDySlobRAGRIPY ARSARERCANAIG SERARLALES ATIGRRLNO the
central nervous s em a e due"to excessive tamat e

i nduced excinemelydRGhiRY %@‘@éﬁ%@b‘%gn@q{Vé@,& aygriety of dnfraceliplantecond mayengseG uR

ant agoni st s s¢@théd Piee ﬁl@&l@@&ﬂtﬁeccﬁ{qh&’d p@@s 8baded dnNninb bedseqRhcdf
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messenger cAMP and as such a dampening of the neuronal activity. Treatment with

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 processes 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 mGluR 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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stereochemcally isoneric formthereof, wherein 5 X represents 0; C(R6)2
with R6 being hydrogen, aryl or Cl-6al kyl optionally substituted with

am no or wonw288eT di (Cl_6al kyl )am no; S or NNR7 with R7 bRCHgPOIZNTILISO Or
hydroxy; Rl represents Cl_6al kyl; aryl; thienyl; quinolinyl;

cycl oC3_12al kyl or (cycl oC3-12al kyl ) Cl-6al kyl, wherein the cycl oC3_12al kyl
nmoi ety optionally may 10 contain a doubl €-bond and wherei n one carbon atom
in the cycloC3 _12al kyl noiety nmay be replaced by an oxygen atom or an
NR8- noi ety Wlﬁ@r&%nhﬂvmlohyﬁhegﬁmcommaybffmrm(ﬂ]a 6al kyl oxycar bonyl ;
wherein one or nore hydrogen atons in a Cl.6alkyl-miety or in a

cycl oC3_12al kyl - noi etfy opt ifonal | y may be replaceg by el 6al kyl ,

hydr oxyCl_6al kyl , ln_aJ Cl_64l kyl , am noCl- 6al k}(l_,__chydro y, Cl1_ 6al kyl oxy, 15
aryl CL. 6al kyl oxy, ~ @Ryl oxycar bonyl , N o,Rhono- or

di (Cl_6al kyl ) am no, ~ al kyI oxycar bonyl am no, h |'o, | pi pg¢razi nyl,

pyridinyl, norpholi N b ori-g bivalent radi for IB -0-,
-0-CH2- O or - 0-CH2- CH2-0-; a radical of fornula (a Nl) 30 25 a-1 wherein
Z1 is a single coval ent bond 0 NH or CH2; Z2 is a sR%gI e coval ent bond,
O, NHor CH2;, nis an integer of 0, 1, 2 or 3; and wherein each hydrogen
atom in t he apHéayide formy aiphdepeasaderlivyaccepiplopiditinmsalty a guatemgnaaaige Byd Ral o,
hygroxy, Clﬁ@&’i‘éd@lﬂérr{]uca ls@ﬁ{el@élfgﬁt&&ediry‘gﬁ&gmcl 6al kyl ; or X and R1L rmay be
taken together with t Qmito ich X re at hed to form
a radi caI% of}?f 6?1?FE§thS((§ é& ‘Blt %8?111@5‘\,\%036%33 QJ‘;@@»‘;Y]F‘@%P /11135 b-1
-3 b-2 b-3 R rsamﬁ@te@tx&thmyxdﬁogemonbad»mx(cq;galml,)arﬁihoﬁsIolsw—R7 Shtharl bephoxy;

Cl. 6al kyl t hi o; 5 Cl 6ad6k%ll car bonyl ; Cl1_6al kyl oxycar bonyl ;

Cl_6al kyl car bo C2_6al kenyl ; hydr oxyC2. 6al kenyl ;

C2_6al kynyl Rhyctvrescyltszcﬁalldyyra]}'l tlu(rnyé,@mlrﬁéllrlkyby@oq?aneml oal kynyI am no;

Tono- or di ( CLGa1GT %% S j\“gfﬁ%“n%é CoCALAK IR R AR oy Ay o
aryl1C2_ 64l ky nwconi@@ H40 C%ﬁ GEAN DR ﬁg@)n B@Pk@l the cycloCs. 12a1ky1 moiety
may be replaced by an oxygen atom or an NR®-moiety with R® being hydrogen,

benzyl or Cjgalkyloxycarbonyl ; wherein one or more hydrogen atoms in a
Ci¢alkyl-moiety or in a cycloCs.jpalkyl-moiety optionally may be replaced by
Cisalkyl, hydroxyC;j.salkyl, haloC.salkyl, aminoC;_galkyl, hydroxy, C;.salkyloxy,
15 arylCi.salkyloxy, halo, Cy.galkyloxycarbonyl, aryl, amino, mono— or
di(C;.¢alkyl)amino, Cy.¢alkyloxycarbonylamino, halo, piperazinyl, pyridinyl,
morpholinyl, thienyl or a bivalent radical of formula -O-, -O-CH,-O or —

O-CH,-CHz-O-;
Zl
e
Zz/ (CHZ)n

or a radical of formula (a-1)
20 a-1

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;
25 ‘ and wherein each hydrogen atom in the phenyl ring independently
may optionally be replaced by halo, hydroxy, C;_¢alkyl,
Ci.ealkyloxy or hydroxyCi.ealkyl;
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);



10 am nocar bonyl optionally substituted with Cl_6al kyl,

Cl. 6al kyl oxyCl. 6al kyl, Cl1_6al kyl oxycar bonyl C1_6al kyl or

pyri di nyv3052488Y1 ; a heterocycle selected fromthienyl, POr/&p§l11135yrrol yl,
t hi azol yl, oxazolyl, imdazolyl, isothiazolyl, isoxazolyl, pyrazolyl,
pyridyl, pyrazinyl, pyridazinyl, pyrimdinyl, piperidinyl and piperazinyl,
optlonally N-substltuted wth 15 Cl. 6aIK¢FoxyC1 6al kyl , norpholinyl,

t hi onor phol i nyl, di oxanyl or dithianyl ; a radical -NH—C(:C»RQ wherein RO
represents C1_6a|ky| optionally substituted with cycl oC3_12al kyl,
Cl_6al kyl oxy, Cl1_6al kyl oxycar bonyl , gy aryl oxy, thienyl, pyridinyl,
nono- or di (Cl_6al kyl ) am no, t hi pyrldlnylthlo or
20 pyrimdinylthio; cycl
aryl cycl oC3_12al kyl am no;
di (CL. 6al kyl oxycar bonyl C1. y ¥
di (C1_6al kyl oxycar bonyl ) am no; nono-or di (C2_ 6al ken I)anlno nono- or 25
di (aryl C1_6al kyl ) am no; norfs!l or dlaryl 8% no; arle% 6al kenyl ;

furanyl C2_ 6a|keny| pi peri di di nyl ; pipera2|nyl indolyl; furyl; benzofuryl;
t et r ahydr of yeyl iy l

aryl C1_6al kvl t ?Péé%?‘@%%&%%%@é s ol A ialwgg T l‘ﬂkgﬁﬁl " NH- S02- R10
wher ei n R10 reﬁnwéﬂwb@ma@i damylomntbonzzﬂr ylsabﬁ%ylwclasalkw

1C1_6al kyl I
R T L e L il

ch’in enden represent. hydroge hal o;
hydr oxy; cyanoiri&- ﬁﬁgyl@]laneg@ﬁl QYIkagé{/)m(@i" @éld}@:ll ?ﬁlgﬁi@ﬁ?@?mc’q
Co6al kenyt: i b°§§?§§‘§?ﬁ§“ imgm"’@;mj}mﬂ %T%"@wgggﬁy”nmﬁ Rl
tri (Cl_6al kyl ﬁ'h 1; yny, 65178 '8 | ) ani no; nono-
gr ( i:(il g (nllk6%/t| )Eylhnm;c@:boﬁall dpp%;gm qubstitutadowitly€;.salkyl, (ljlcffllg’lTXg I 62)11ky1

i al kyl t hi al ky or

pi peridinyl Cl_ é%fﬁk?ﬁk%%h%@?%% Mk%f%épwmﬁﬂ%@b?gﬁg% t oget her form R2- R3-,
whi ch represen@éwﬁmEW¢§ﬁ@ﬁﬂﬂ¢éﬂmtﬁmmb@1hF@VhﬂV§°y’éﬂ2¥§y ox ) 4-,

(Z AC,HQ—S- CHZ( a%ﬂlﬁiazol %%hz@l‘ﬁ%xazo% , pyridyE @yrazdnyl, pyndgz%}:}z .
- Z4- CH2- CH2-, PHIBUGHRY d%?ef%{Pyl 3(‘3@2’11&%22211 OP%&“%ﬁy gh S‘%’éf”r‘i‘ggz %@* S, SO2 or

NR11 whasein Rmﬁalkylbyytﬁlqgmyl n@irphalirkyy) thidoempglydlingt, d1mgﬁladr|¢thmmybar bonyl ;

and wher el n eac]BlofplGicCRHk® Rheloh RPIRREGY Sbstituted  with

C1.salkyl optionally substituted with cycloCs.j2alkyl, Cisalkyloxy,
C1~6alkyloxycarbonyl; aryl, aryloxy, thienyl, pyridinyl, mono- or
di(C;.¢alkyl)amino, C;.ealkylthio, benzylthio, pyridinylthio or
20 pyrimidinylthio;
cycloCs.jpalkyl; cyclohexenyl; amino; arylcycloC3-12alkyIairlino;
mono-or-di(Cy-salkyl)amino; mono- or
di(C;.¢alkyloxycarbonylC;.¢alkyl)amino; mono- or
di(C;_galkyloxycarbonyl)amino; mono-or di(Czsalkenyl)amino; mono- or
25 di(arylC.salkyl)amino; mono- or diarylamino; arylC; salkenyl;
furanylC, salkenyl; piperididinyl; piperazinyl; indolyl; furyl; benzofuryl,
tetrahydrofuryl; indenyl; adamantyl; pyridinyl; pyrazinyl; aryl;
arylCy.¢alkylthio or a radical of formula (a-1) ;
a sulfonamid -NH—SOz-R10 wherein R° represents Cy.salkyl, mono- or poly
30 haloC;.salkyl, arylCy.alkyl, arylC, salkenyl, aryl, quinolinyl, isoxazolyl
or di(Cy.¢alkyl)amino;
R3 and R* each independently represent hydrogen; halo; hydroxy; cyano; C;.¢alkyl;
Ci.salkyloxy; Ci.salkyloxyCi.ealkyl; Cygalkylcarbonyl; Cy.salkyloxycarbonyl;



or R3 and R4 may be taken together to forma bivalent radical of formula
-CH=CH CH=CH or -CH2-CH2-CH2-CH2- ; 15 R5 represents hydrogen;

cycl oC3_MWabksd837 pi peri di nyl ; oxo-thienyl; tetrahydrothi ergl/EP01/11135

aryl C1_6al kyl ; C1. 6al kyl oxyCl1_6al kyl ; CL1. 6al kyl oxycar bonyl C1_6al kyl or
Cl-6al kyl optionally substituted with a radical C(=O NRXRy, in which R
and Ry, each independently are hydrogen—4 cycl oC3_12al kyl, C2_6al kynyl or
Cl-6al kyl optionally substituted with cyano, Cl_6al kyl oxy,

g;r ?g: ﬁ/l S?Yfﬁr,ggﬂkénylfWMWCz ﬁmxéml Glzddamyhyl R9dRRNCY LAg1; gy{ ;ckigzyl
together to f oﬁrﬁ@’?élﬁgﬁ(mg@ﬂgéhﬁaﬁﬁ'ﬁwew% I%Prﬂp'cﬂr ga(rﬁdéﬁﬁyﬂ%%ﬁ& TQORfs- or
-CHEN-N=(c- 1) ; di(SEbdINAOR (21)(,a1 i)amikoChie@bl- OC difl; cakyithio@pakybanmop ety | or
napht hyl opt| onjf e kgd pe 9k mg}ﬁe substituents selected
from hal o, ;% O@E@ &(3' %ﬁé‘%}gﬁ’ﬁ 1653 : ﬁenyl oxy, nitro, am no, thio,
Cl. 6al kylt h| ana. m@w / @athkani toggbwh&m&R%aFkwhlcmpgﬂmtmhwalankgadmyof 30
hydr oxyd _6al ky, I 6 L Cld}p.l L@mo- or

di (Cl_6al kyl )arr(:) no Zb%r O(ﬁg;é;b%ﬁam noClEZG}?Id%?Ib cyano, -CO-R12,
-CO OR13, - NR13&cg 4-C Blo(hr LHe- @}N@ﬁﬁm - SOR12,

- SO2R12; wherein @H R13 and R14 independently represent C.6al kyl;

15 T R, SR BT By
pyrrol ylip |mmsoswbprwm‘hwhémmmlmmmgeymClmﬂzbezﬁgmr PCT/ EPO1/ 11135 -5

d wh th I 8
20si 1 1'on, "t heg eI SRR LA BALTABAY bR b Biblied) 21
wher ei n eit her woeCosalkybot h of R15 and R16 represents Cl.6al kyl,

d _6al kyl 0X>6rRﬁaﬁéﬁ%ﬁ%'éﬂe&én%geahér@&%rﬁﬁblmntIfaafcm@ffbhﬂahent radical of

fornmul a - CH=CH CH= used |nt e regoi ng definitions and

herei nafter Cl @gFQﬁ CI&IS'(%HQFO'@'IZO(F 2a group enconpasses the

;s; r gl ggi 1832&;? g@i@d&ﬁd k@hﬁdgénww@lﬁa&ymmdp@ﬂﬁﬁjdomtuﬁ&ﬂt@? tStraHyﬂwtt)llilgn)fflr om1
pentyl or hexy Y mi%Qﬁ lxhﬁkyi%ygagﬁgﬁpcb?atﬂﬁé%yc Oéyrcléé%%or{cgh%ggyées t he
strai ght and 1@ptomatlylsebstittiad withyedadicalrGe0)NRdR¢.dh whichRnandRomch to 6
carbon atons a% B@r}s'deHH{/%r @Rﬁl&g?ﬁ QRIS 10136, SIREYYbr C PRAREMonaftYt €NY!

pent enyl, hexe
substltuted Wlth cyano, Cy. 6alkyloxy, Ci.ealkyloxycarbonyl, furanyl, pyrrolidinyl,

20 benzylthio, pyridinyl, pyrrolyl or thienyl;
Y represents O or S;
or Y and R’ may be taken together to form =Y-R3- which represents a radical of

formula
-CH=N-N= (c-1);
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, Cyalkyl, C;.¢alkyloxy, phenyloxy, nitro, amino, thio,
C1.salkylthio, haloCj_galkyl, polyhaloC;.galkyl, polyhaloCisalkyloxy,

30 hydroxyCigalkyl, Cy_galkyloxyCi.salkyl, aminoCj.salkyl, mono-or
di(C1.¢alkyl)amino; mono-or di(Cigalkyl)aminoC;.¢alkyl, cyano, -CO-R",
-CO-OR", -NRPSO,R"?, -S0,-NR*R™, -NR">C(O)R", -C(O)NR"R™, -SOR"?,
-SOZRIZ; wherein each RIZ, R and R™ independently represent Cy.¢alkyl;
cycloCs_galkyl; phenyl; phenyl substituted with halo, hydroxy, Csalkyl,

35 Ci.salkyloxy, haloCi.galkyl, polyhaloC;.¢alkyl, furanyl, thienyl, pyrrolyl,
imidazolyl, thiazolyl or oxazolyl;



and the like; C2_6al kynyl as a group or part of a group defines straight or
branched chain hydrocarbon radicals having from2 to 6 carbon atons and
havi ng awopptss3bond such as ethynyl, propynyl, butynyl, POERPYIMIIS
hexynyl, 3-nethyl butynyl and the |ike; 15 cycl oC3_6al kyl enconpasses
nonocyclic alkyl ring structures such as cycl opropyl, cyclobutyl,

cycl opentyl, and cycl ohexyl; cycl oC3_12alkyl enconpasses nono-, bi- or
tricyclic alkyl ring structures and is generic to for exanple cycl opropyl,

cxécl ob;Jt ?/I , 2an@¥ﬁieﬂ@l@d‘RVE(=|XY@bfﬂﬂﬁi‘sMiqke@?tt(ﬁzi@tl%@fl wéitioﬁflﬁhqn@ll; vt 8 pﬁﬁfigﬁ),_r ngnyl ,
adamant yl . e Ler al.o is nerjc.to fluqe, or ronmo and i odo.
As used in tHeP s 26‘6&&0813%“}?8’%&5?1,&%{“&?@ Wb%ﬁ{/hé?‘ggl_%g‘?rﬁﬁeltggr e oup or
part of a grimpof R ded Rit@pasensysalbyl, Cpgalkybedyosi's tind R Skailtogethéryhay i n
particul ar thyl .whth one. o re fluoro gtogrg, for exanple,

di fl uor onet %Pnﬁrb“\ﬁl‘?nﬁaub%%ﬂéﬁ%u.a'Idrﬁ"éﬁa@%?% ‘than one hal ogen atons are
attachedsto an al kyl group within the definition of polyhal oCl_6al kyl, they

nmay be the X@us%ari@mérfo@g&hgrd@ﬂhitio\m:m RN QR AkyleasG grafiy bs pRCEIW S nor e
than one tine in any constituent, each definition is independent. 30 Wen
any bond i s SfPemwncoppasses Wiestraight ard brpeched chaip sptaratechhydrearbrtadispls ndi ng
substituent HmheForh il Ak6Wartbon %fbfnéiélﬁma&ffoﬁéda%ﬁl¢,fi}§bt§)ﬁlf sy propyll Bug1,means

for instance that thcﬁ cgl -]i%:)() noi etl}/ ma%oge | i nked to the qui nolhl ne, or

qui nol i none BFINECYhGAL Cogalkenyips g ereup of pag qf 3 erayRPCSOPRESeS e gL ¢ i on
4. 35 Foro t henaped thain hgdrocabod mdidalsthaeingdnpnanad$ cafbohaterms$ andHavil)g and
(I-B) are thgs wherein t L ISP Lcal | e.
tovever . sal RLOSPAE PR oG E SRR Byl Ry EPARIRE LR, L RERRREAR
accept abl e reayl the kke; Cosalkynsé as & groupaappttef 2igrouprdefing graigges pranched chain

PCT/ EPO1/ 11135 5¢ bg;h%lﬁéa% h{in@lroRl id 6 &RbdPRoRE afd Hgﬁﬁgaw& b6Ad $uéh as
accept abl e conpound. Al] salts whet her phar naceut | cg{nay ﬁ]gept abl e or not

, h o
are i ncl udecthinvhiproryryl hrnyl gentynd. hexyagl, ¢-methylbptyn ndEfﬁel'
phar macelst i agklof, gdkgpnhadhpasachdinonayckailkyl rag stentiressadh becwilombpxle ar e

nmeant to co | t a | . lMe | | dj,t i, on sal t
forms which J&E@bﬁ éc ‘gﬂﬁ%g‘ﬁo?‘?f %};rc(rfm egyl( ?f%&e))d%‘ﬁé}g%}ll-%ﬂ%@lg?%g% P‘Z&If lc))1 gr m The
| atter can cednydiciadiof Hyg beuctates and esczebgrie todat exmgnlé eydeprepyloeyalatiutl, such
appropriate i i i i ds, X2, \/ pC acids, e.g.
hydr ochl ori c&#@%}@%?%d%&gqug39%1§gépﬁ?1k%§0?ioﬁpg’uri c&ggllng’; er1al ?#}Jtl'ri c acid;
phosphoric acid and the |ike; or organic acids, for exanple, acetic,

pr Fpa noi g  hgdtephy ﬁ&lsas% enede Fb’ﬂﬁ&_éy&ﬂ@@?&@hﬁ;{ an&;i@d’(?. PA®RSHdEGh he fOreRbING

mal oni ¢, succinic, nalejc, ic, malic artaric, . .

o hydr oxy- 1, POPSTSISER SPPPEACEIYA ds 3 SRR SRRl AR S dePREhEvmPRo A,
benzenesul f gulyhalcbubsitiiyd Oepetleylemupattion aa metleyl ovithheneeoresere ffliotocatoms, for

2- hydr oxybengzQqj AN N0=:2- g | G j i

Conver sel y. thangls: ARG SEWAIBALAT] 20t hE bl nPfiim aliins aee, o
free base  attached to an alkyl group within the definition of polyhaloCi_salkyl, 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 3, 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



form The conpounds of fornmula (1-A) and (1-B) containing acidic protons
may be converted into their therapeutically active non-toxic netal or
am ne adavoeowesssalt forns by 20 treatnment w th appropri at BCOEg@milie3sand

i norgani ¢ bases. Appropriate base salt forns conprise, for exanple, the
amonium salts, the alkali and earth al kaline netal salts, e.g. the
lithium sodium potassium magnesium c#&ciumsalts and the like, salts
with organic bases, e.g. primary, secondary and tertiary aliphatic and

aromatic anbfb@ﬁraﬂ@ﬁ o @ﬁfufﬁﬁbh)bf a@sham%eﬁtmallgmmtabw@myﬂoaﬁu ngll salts,
i sopropyl am ne, the fo r.b

di et hyl ani n& heﬂ}%?%@f?%mic a%FBﬁaﬁlﬁﬁrélﬂf f& m‘ﬁ?ﬁlei%l ‘g@%ﬁm ﬁ%f the present

di - n- but yl aifdveatiomyr rol.i di ne, piperidine, norpholine, trinmethylam ne,
triethylamne, tripropylanne, quinuclidine, pyridine, quinoline and

i soqui noline, the benzathine, N-nethyl-D glucam ne,

2- anm no- 2- (ﬂ‘yd pbm_mwellrt;na)ly a¢®ptapbcfm§ttmu selts amgntamdhmn@épmaremnm ts

Wi th amno ﬁsmeple?gﬁeua% a0Ph&n- t&@cﬁa@haulﬁ&a sdnyi%hﬁ;wml thbe 1ike.

Conversely t e sa conver ed treatrent wth acid into the

free acid fepmpoums of sprmudaidiA) @rﬁi @-&ﬁhareaqﬂ-‘é@ oclommr ilde datten gathgrmvghigstl v gy
sol vent addbt)ﬂaﬁ{édfb(gll’tfﬁﬁtl t}féfbaﬁé‘ﬁ)m%@mmbﬂé&g ﬂfpnﬁ@rzﬁlﬂsfas (riorg’émcaﬁtﬂds(, forB) are

The i ke, VEXDPBamsrosbr scios braRinhe b Foamtind b R o iRRafEs [oeq

Per ei Inba? Ior mtﬂehd;ﬂs(aphdsbkaorwmidaa{mhhy likeorirgemic sadd, ﬁomﬂxgmplet aeticonpounds  of
ornmul a an e sic
nitrogen of P opggow ﬁgén&lfac 9 hS'dPO?(IyI)I%bp%QX %’ & gﬁ%mc S)r(fﬂﬁ Hxaﬂmpca

ptopriate
quat er ni zi ngucazgaqtmalsmcfunmc alic, dsdarish %—hydwxa ¥ 2 érpmpayeta%@pxﬂm ed

al kyl hal i demeﬁg'%éﬂlﬁ’ﬁd %aﬁésuf-faﬁﬁb %éﬁ%&rﬁ@hl‘f&iﬁc LmBthyBhibrkifndle or

benzyli odid reactants wth eavi ps nma sed,
such as al kgyclphexenersifamis, I@éﬁ’éé‘ﬂ‘lyp?ﬂ?é’i‘éé ar@pg}rq%'d%@iyﬁgp@é%{ngthgﬁg acigyq

al kyl p-i50l aRaesHly ead@Sorni\caiiipd Edrvartyd Byriragmisaswith piiali ity elieyfrecchae ged

ni trogen. Pharmaceutically acceptable counterions include chloro, brono,
iodo, trifl acetate and acetate. The counterion of choice can be

i ntroduced using ion 10 exchange resins. It will be appreciated that sone

of the conpgyp @8m88u%ﬁ (oY CeLg CtI B cBhaftits é@&h@rot&h&ﬁhﬁ@écoﬁ%ﬁ&&

quat ernary am nes-and stereo I'SONeri ¢ contain one or
nore cent er éntptheinthempeutically, GCtéé@ll@P‘t%lC JREplcs @RERg 2dditiap ﬁa]stéﬁ%‘i‘ﬁ ® forms. 15

The ternmy' 5h%ﬁt%%hﬁf’fﬂl%@bxlo)ﬁnht%%ﬂﬁn&&aﬁdlh@ifganﬁfbab&eﬁpﬁ@pﬁhte twia:sraﬁ fdﬁﬁs nes all
the possible ster o some or ms_.whi c £ for | -A) and
(1-B), and CPREFS Le ﬁ‘faﬁn?lgomaﬁlaﬁag? ﬁger g g‘ﬂ?‘?fggmg‘r %ﬁﬁ IR
functional dgt ihedithives sodiym, paissass, mignesiam, oslhimmiadie antbﬂteﬂd:ne@lte with
I ndi cat ed, %&ean?chl?agjes(f %.lg. 81@1%'31%":' ?écio%'a&fand tertiary aliphatic and aromatic amines such
as methylamine, ethylamine, propylamine, isopropylamine, the four butylamine
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-(hydroxymethyl)-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.



20 conpounds denotes the m xture of all possible stereoisoneric forns, said
m xtures containing all diastereoners and enantioners of the basic

nol ecul aw@o2/e888ure as well as each of the individual ispa®pEPE/flOISTS Of
formula (1-A) and (I1-B) and their N-oxides, salts, solvates or quaternary
am nes substantially free, i.e. associated with less than 10 % preferably
|l ess than 5 % in particular |less than 2%-and nost preferably less than 1
25 % of the other isonmers. Stereochemcally isoneric forms of the conpounds

?L forml a f"[(hh;c]e‘ﬁhi dteﬁta'rﬁ)an@lﬁee a@hmmémbetfateeduﬁeﬂs the q@atee;mby ﬁmtﬁﬁbnwnté hi tn
e scope o e sen [ i nt er medi at es
as desclrol bed? 1#6\?1@[8%&%@@% {e%p? la(ﬂﬁa &gldﬁg%f g’? t10c0%? E}é Y% and
(1-B). 30 beet“teen mamcmtmfgéntdfamenmbmcmfa"dnheltae{lﬂ)m(IaB):mcﬂamp@mprtatE

chem cal  AbShhRGhAne RORNGLALU ! clahpfORR o p&%@ﬁ%ﬁstﬁpmmf%ﬁdy A and

(1-B) and i us8d e absol ute
st er eochéni eglhdidnfor gudakybalideas. mmﬂb’heﬂldét@r b?liﬂYﬂi@dldSJ Rtlzs reatmsis widls es,

the stereoi zewgagln%%t&ﬁﬁoaaf%%am@& fideiStuch 39 mrfyﬁéjﬂlfor&ﬁahmﬁmaee% 21851 and

t he second rther reference to the actual stereocheni cal
confi gur at i aeethanegyfopates, 2 alicyl R-tolispesulfenaiese r & GNASHEFY B A% 2 PAHUKY

Al gUOUSIcHghRfRGl . PR iiQuR R BB RIT LERRA 1ALt bromo,
S| cochne acteril s as elr I.Ca r,0 n.case
o B e et RS i P SRt Thetonhtsion of Bh s barl i ifteb e PR

able to miet exchange tems. absol ute configuration of such conpounds usi ng

art known net hods such as, for exanple, X-ray diffraction. In case "A" and
"B" are stereoisonmeric mxtures, they can 5 be further separated whereby

the respect ilt/wilkbe appraciated fhahsomeef the semapund of fepmatat-A)qgnd (-B) @nd eirng

the second agqxifds, sARdquiBémaryrhiedind srbo@enti@fIBr 1@6&&1di‘érﬁlbﬁla?%bﬁt§in

st ereocheni cal configurati heajé-om de for of res nt conpounds
are neant t(S’nESﬁ’ﬁ‘PFes‘"é’nfq{%"gaﬁfﬁl‘% GHist ai@ﬁ#“@Fﬁ"{H”& ]?Ylsﬂ CHR n(n,s B) wherein
one, or geveral nitrogen atons are oxidized to the so- called N oxide. Some
of the conp s . of formul a -8 | ir
tautoneric O#‘S? §f5ﬁ°ﬁl‘8%aﬁlgll§%ﬂ%ﬂf0no E?esx (lylégrt ﬁn%eﬁ?}%&%ﬁg{e@aﬁ plﬁe t he above
formul a ar e possildadedcoisbBeris foems whictldmmmndmmds Oﬁ@r@@bﬁéAdfand HeBhrad ent

| nventi on. %ﬁﬁvo%ﬁdeg%ﬂs{@a ?agﬁ esfobph§s@618glcs@§fﬁ91eﬂ&§a1 ariva@h8ngy (1 - A)

and (1-B)" is meant N oxi d their salts
thei r quat ePeBsess: Mlﬁﬁé)thwlﬁq{@ﬁtlo@@é‘?’é‘é&%@ﬁh thgohgmicabdesignation ey of

speci al 4gnt @bpbuistichttes theGRINARH BE a1l phssits er@lsaﬁleﬁb fqaansam (nhxta)es whi ch
are ster eochem cal | %/{1 ure. An i ntder esti n% §fﬁ1 Ef’a @r@ﬁ sctgr et egls
conpounds of° %‘IaStﬁ\Seoﬁ}?ﬁs TeBpnuhE? RN CHRSYZ Wi th
R6 bei ng hydaﬂgﬁrthe) indavigialiscamerN-fermwoft foriRZlaliBiA) gnd - B)Jand 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 frans 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 reference to the actual stereochemical configuration.
However, said “A” and “B” stereoisomeric forms can be unambiguously characterized



25 or hydroxy; Rl represents Cl_6al kyl, aryl; thienyl; quinolinyl;

cycl 0C3. 12al kyl or (cycl oC3_12al kyl )Cl 6al kyI V\/nerel n the cycl oC3_12al kyl
noi ety opvoem2888y may contain a double bond and wherei n POFEREWHOS at om in
the cycl oC3_12al kyl noiety nay be replaced by an oxygen atom or an

NR8- i ety with R8 being benzyl or 30 Cl_6al kyl oxycarbonyl ; wherein one or
more hydrogen atonms in a Cl_6al kyl -noiety®- or in a cycl oC3_12al kyl - noi ety
optionally may be replaced by Cl 6al kyl, haloCl _6al kyl, hydroxy,

Cl_6al kyl oxyby ph gMb&éh_ﬁﬂdaMhﬁWanélﬁls @uchadsythezr optivat rcmitlorﬁn(c@ée ‘el dad )Em no,
m no

S omyt” o o SRPAOTAG: el Gen, ARz one M b WL auip HRURARHAL

radi cal of fabscﬁuﬂea;o(nfagurmmmbﬁBM?OMMEBQMME@ m@thadslsuithh@, faher e| n Z1
N T
phenyl risSng berfuies m@mﬁ%tbﬁjf whetey 8l fesprativg fitsé freetions dendateq afea:leglggateﬁ oxy;

or X and Rl gﬁ%ﬁ?%ﬁ%ﬁ@&c&ﬂ@% h@z” Md- *th"hemﬁaﬁtqﬁﬂhartremér@ewﬂthefaceﬁaﬁnd R1
are attache forma radical of fornula (b-1), (b-2) 3); 1 b-2

b-3 R2 repré&eé‘?ﬂcﬁefﬁiﬁﬁ]r%@fgmqﬁ‘ﬁpo cyano; Cl_6al kyl; CL_ 6a| kyI oxXY:
Cl _6al kyl thio; C1_6al kyl carbonyl; C1.6al kyl oxycar bonyl C2_6al kenyl ;

hyd C2_6 | k 6al k
YO 2Tt Ko PO EH RS g s gy oo
or di ( Clio6alferhuia (ICA) fiml @3B ))velrreio ;onaoneeveml nitrogen atoms are oxidized to the so-

di (Cl_6al kyl taq ‘gﬁ (%I kyl)am no; aryl; aryl Cl_6al kyl; aryl C2. 6al kynyl; C
1. 6al kyl oxy oI’(ﬁy am noC 1. 6al kyl; am nocarbonyl optionally substituted
wi th Cl. 6al kyl oxycarbonyl C1_6al kyl ; 20 a heterocycle selected from

thienyl, furgmdof thdécg }%!UYIHS éﬂﬂ)rﬂul%ﬁ(@&}'aﬂM'(I—B?HiaW[‘s@'éstt ni\Hléﬁl@ﬁitbﬁlHﬁ@d with

nDrphollnyI rt epresents
Cl_6al ky1 ﬁ?%ﬁ%%%%@%%k agt %n%ﬁlﬂycfpé%te%%tfaﬁggw Oé?uféeﬁfw
Cl_6al kyisoxye e hetuded vathyi theatapeoofithe ples@nyrventigryr i di nyl, nono- or

di (CL. 6al kyl )am no, Cl1 6al kyl thi o, benzylthio, pyridinylthio or
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 interesting group of compounds are those compounds of formula (I-A) and (I-B)

wherein

X represents O; C(R®), with RS being hydrogen or aryl ; or N-R” with R’ being amino

25 or hydroxy;

R! represents Cyalkyl, aryl; thienyl; quinolinyl; cycloCs.12alkyl or
(cycloCs.12alkyl)Cigalkyl, wherein the cycloCs.1zalkyl moiety optionally may
contain a double bond and wherein one carbon atom in the cycloCjs._jzalkyl moiety
may be replaced by an oxygen atom or an NR®-moiety with R® being benzyl or

30 C1.salkyloxycarbonyl ; wherein one or more hydrogen atoms in a Cy.salkyl-moiety
or in a cycloCs.j2alkyl-moiety optionally may be replaced by Cy_galkyl,
haloCy.galkyl, hydroxy, Ci.¢alkyloxy, arylC;.¢alkyloxy, halo, aryl, mono- or
di(Cy.¢alkyl)amino, Cialkyloxycarbonylamino, 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)



25 pyrimdinylthio; cycloC3_12al kyl; cycl ohexenyl; am no;

aryl cycl oC3- 12al kyl am no; nono-or-di (Cl_6al kyl )am no; nono- or

di (C1. 6alw@bwasgsar bonyl Cl1- 6al kyl ) am no; nono- or PCT/EP01/11135

di (C1- 6al kyl oxycar bonyl ) am no; nono-or di (C2_6al kenyl ) am no; nono- or

di (aryl C1_6al kyl )am no; nono- or diarylam no; aryl C2_6al kenyl ;

furanyl C2_6al kenyl ; piperididinyl; pipeazinyl; indolyl; furyl;

benzof uryl; tetrahydrofuryl; indenyl; 30 ada yl; pyridinyl; pyrazinyl;
aryl or a radical of formula (a-1) ; N%N / EPO1/ 11135 -10 a

sul fonam d - NH S02- R10 wherein R10 repr s C 5 "I_kyl nono- or poly

hal oC1_6al kyl , arylCl 6al kyl or aryl; R3>&#0 (emm i ndependent |y
represent hydrogen; Cl_6al kyl; Cl1_ 6al kyl oxyCl 8al kyl ;

Cl_6al kyl oxycarbonyl; or 5 R2 and R3 may be taken together to form -R2-R3-,
whi ch represents a bivalent radical of for ntil'a -(CH2)4-, -(CH2)5-,

-Z4- CH=CH, -Z4-CH2-CH2-CH2- or -Z4-CH2-CH2-, with Z4 bei ng 0, S, SO or
NRI'I wherein R11 is dr.og Y, . 6al kyl oxycar bonyl ;
and wherein each bi &Vg?ééeﬁ? ?géra% gcwaler}tlgﬁgﬁ d)o?b tr tuted with

Cl_6al kyl ; 10 or R3 and R4 Zraya begb@beﬂemtdgmdh@rorﬁé{zf orm a bival ent radi cal
of formuka -CH=CH CH=CH qyi ﬁ:ﬁge 2-; RS represent s hydrogen;

pi peri di l?]yr oxo-t hi enyl ; tet ra yo%gﬁgﬂl eny?w aryI Cl_6al ky

Cl. 6al kyl oxycar bonyl C1_ 6al R wbere@paglahmggp@tpmg|t1|1_eyplgem5]slfnpg inderengeRtly a

radical C(=ONR ,Ry, in waisg r@, BoﬂalgﬂﬁrTa hamdepﬁndgntly are hydrogen,
15 cycl oC3_12al k 6al ti naI I ed wth
cyano, Cl.6al Q&M Lm@ig%?%%/ fog% EW E%Ca%%’ %‘Pégé‘mg‘ &5 A%r Y and
R5 may be t akentthdgedtd fornt oraficahoffyrmRda (i).db-Yepftedknt s a radi cal of
formula 20 -CH=N-N=(c-1); or -N=N-N=(c-2); aryl represents phenyl or

napht hyI1 optionally substituted with pne @r nore substituents selected
from hal o, Cl_6al kyl oxy, phenyl oxy, nppnodpr di ( 6al kyl ) ami no and cyano;

25 and when the RI1-C(=X) y Rked Y0 a rpsitionthahthe?or
8 position, then said 7 posr
wherein either one or

may be ed with R15 and R16
R16 represent? Cl. 6al kyl or R15 and

R16 t aken together may form a bi vaI ent radical of fornula -CH=CH CH=CH .

30 ' A further nost interesking group oP-2conpounds &8nprises those

conpounds of fornula

R? represents hydrogen; halo; cyano; Cy.galkyl; Cysalkyloxy; Cyealkylthio;
Ci.salkylcarbonyl; Cj.¢alkyloxycarbonyl; Cy ealkenyl; hydroxyCs.salkenyl;

15 Ca.¢alkynyl; hydroxyCs.ealkynyl; tri(Cy.salkyl)silaneCs alkynyl; émino; mono— or
di(C.¢alkyl)amino; mono— or di(Cy.salkyloxyCi.salkyl)amino; mono— or
di(C.¢alkylthioC;.¢alkyl)amino; aryl; arylCyealkyl; arylCs alkynyl;
CisalkyloxyCygalkylaminoCj_salkyl;
aminocarbonyl optionally substituted with Cy.¢alkyloxycarbonylC ealkyl ;

20 a heterocycle selected from thienyl, furanyl, thiazolyl and piperidinyl, optionally
N-substituted with morpholinyl or thiomorpholinyl,

a radical -NH-C(=O)R’ wherein R’ represents Cy.ealkyl optionally substituted with
cycloCs.ppalkyl, Cygalkyloxy, Cigalkyloxycarbonyl, aryl, aryloxy, thienyl,
pyridinyl, mono- or di(Ci.salkyl)amino, C;_galkylthio, benzylthio, pyridinylthio or

25 pyrimidinylthio; cycloCs.12alkyl; cyclohexenyl; amino; arylcycloCs jzalkylamino;
mono-or-di(Cy.galkyl)amino; mono- or di(Cj.salkyloxycarbonylC,_salkyl)amino;
mono- or di(Cy.¢alkyloxycarbonyl)amino; mono-or di(C;.salkenyl)amino; mono- or
di(arylC.salkyl)amino; mono- or diarylamino; arylCj.salkenyl; furanylC.¢alkenyl,
piperididinyl; piperazinyl; indolyl; furyl; benzofuryl; tetrahydrofuryl; indenyl;

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



(I-A) and (1-B) wherein X represents 0; Rl represents Cl_6al kyl ;

cycl oC3_12al kyl or (cycloC3 12al kyl)Cl_6al kyl, wherein one or nore

hydr ogen vao omessBh a Cl_6al kyl -nmoi ety or in a cycl oC3_12al RgT/ERO/E135
optionally may be replaced by Cl_6al kyl oxy, aryl, halo or thienyl; 35 R2
represents hydrogen; halo; Cl_6al kyl or am no; R3 and R4 each independently
represent hydrogen or Cl_6al kyl; or WD 02028837 PCT/ EP01/ 11135 -100

| nhi bition: (post-drug/pre- drug)* 100 < 40 % Antagoni sm

(post - dr ug/ pr e-dfphimn0NH-36), R 'Compeunh' 27k sahotpdlian aganios poigt a dose
of 2.5 ng/kg b%\@ gltf(tI V\(P 02/.28837 PCT/EPOL/ 11135 -101 Cainms 1. A
conpound of fo 3L AT aYIOF 85 (| ' B) an N-oxide form a

phar maceut i & einyl lé‘caae}p)tmibpmdaddy répoasemtaiytiyogan oUadnbayhat ysaBiylaxe Cagudk d;

st ereochem m t hereof, wherein X represents 0; C(R6)2 with
R6 bei ng hy?1 %(X&gnﬁf’b@r 6al kyl opt| glly substituted with amno or
mono- or 5di ( 1an6é1 kydy) }aﬁrrﬁah@ﬂ together menvdl?-ﬂk RWVfb@h fegresaigs abivalenbradipalipbxy ;

R1 t K -
(cyéfﬁéisigafk%%ﬁlhe%%&r B‘ﬁCH*)e. e e e B R S Tata 1
8.

may contain a viuBi keipg @2 ardRei Vihard ko r%wﬁr%&eanﬁ %?ﬁﬁé)enzy Lor

cycl oG3_12al kylct k@lcy(ycﬁaarnﬂeaﬂ@wha@ﬁﬁedaybmmxml atophonsllyesubMRbtedoi ety
wi th R8 being 2}%/ qrﬂl(élS benzyl or Cl_6al kyl oxycarbonyl ; wherein one or

nor e hydr ogen Cl. 6al kyl -noi ety or in a cycloC3_12al kyl - i ety
optionalioy @R laedﬂ?éphagdmiabem tOgetBed thyform hpihatenyGtichokipimuhal oCl_6al kyl ,

am noCl_6al kyl | eyl , | C1- 6al kyl oxy, hal o,
Cl_6al kyl oxyca rgon;!/; (ﬁ%—&ad’(ﬁ e)ﬁ(% CH%M 'di (C1_6al ky Iﬁam no,

Cl_6al kyl oxy& arrbmsdnéﬁh gqﬁapl@enémwép&%tmgnyl tpvah@irwweny arsiferaghalsi nyl |
thienyl or a b'&%h&@lox&@ﬁbé@m%alﬁﬂ%m&aﬂ@r@ptrogalg"@uk@uﬁﬁed with %Qﬁz 0-;

C(=O)NRRy, in which R, and Ry, each independently are hydrogen,
15 cycloCs_pzalkyl, Caealkynyl or Cy.¢alkyl optionally substituted with cyano,
Ci-salkyloxy or Cj.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= (c-2);

aryl represents phenyl or naphthyl optionally substituted with one or more substituents
selected from halo, C;_¢alkyloxy, phenyloxy, mono-or di(C;.¢alkyl)amino and
cyano;
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 substituted with R' and R'® wherein either one or
both of R'® and R'® represents C,.alkyl 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 represents O;

R! represents Cj.galkyl; cycloCs jzalkyl or (cycloCs.i2alkyl)Cygalkyl, wherein one or
more hydrogen atoms in a Cy¢alkyl-moiety or in a cycloCs_jpalkyl-moiety
optionally may be replaced by Cj_galkyloxy, aryl, halo or thienyl;

35 R’ represents hydrogen; halo; C;.¢alkyl or amino;
R? and R* each independently represent hydrogen or Cysalkyl; or



or aradical of formula (a-1) a-1 25 wherein Z1 is a single coval ent bond,
O, NHor CH2; Z2 is a single covalent bond, O, NHor CH2;, n is an integer
of 0, 1, woer28837 WO 02/ 28837 -102 PCT/EPOL/ 11135 and wher RCTVER@ICH 135y dr ogen
atomin the phenyl ring independently may optionally be replaced by hal o,
hydr oxy, Cl_6al kyl, Cl1_6al kyl oxy or hydroxyCl_6al kyl; or X and Rl may be

t aken together with the carbon atomto «fleh X and Rl are attached 5 to
forma radical of formula (b-1), (b-2) or (b-3); b-1 b-2 b-3 R2 represents
hydr ogen; hadtabitioy-apost-dehe/psd- &m@)*l@a@m d%yl oxy; Cl_6al kylthio; 10

Cl_6al kyl carbonyl ; Cl1_6al kyl oxycarb Cl_6al kyl car bonyl oxyCl_6al kyl ;
C2_6al kenyl Amrqg@nmymos@du@m’rdruml@ﬁ{ R§HyT: hydroxyC2_6al kynyl: tri(CL_
6al kyl ) si | aneC2_6al kynyl ; ami no; nono- or d|(C1_6aIkyI)anino; nono- or
di(C1_6aIkonxyCI_6aIkyI)anino; nono- or di (Cl_6al kyl t hi oC1_6al kyl ) am no;
aryl; arylCbnfpauky(27)ahywéParfiaddnisny ht;a dobe 6ARKythgky Gbdpadikhl am noCl. 6al kyl ;
15 am nocar bonyl optionally substituted with Cl1_6al kyl,
Cl_6al kyl oxyCl_6al kyl , Cl1_6al kyl oxycar bonyl C1_6al kyl or

pyridinyl C1_6al kyl ; a heterocycle selected fromthienyl, furanyl, pyrrolyl,
t hi azol yl, oxazolyl, imdazolyl, isothiazolyl, isoxazolyl, pyrazolyl,
pyridyl, pyrazinyl, pyridazinyl, pyrimdinyl, piperidinyl and piperazinyl,
optionally N-substituted with 20 Cl. 6al kyl oxyCl_6al kyl, norpholinyl,

t hi onor phol i nyl, di oxanyl or dithianyl ; a radical NH C(=O R9 wherein R9
represents Cl_6al kyl optionally substituted with cycl oC3_12al kyl

Cl 6al kyl oxy, Cl1_6al kyl oxycarbonyl, aryl, aryloxy, thienyl, pyridinyl,
nono- or di (Cl_6al kyl)am no, Cl_6al kylthi o, benzylthio, pyridinylthio or
25 pyrimdinylthio; cycloC3_12al kyl; cycl ohexenyl; am no;

aryl cycl oC3_12al kyl am no; nono-or-di (Cl. 6al kyl )am no; nono- or

di (CL. 6al kyl oxycar bonyl C1. 6al kyl ) am no; nono- or

di (C1_6al kyl oxycar bonyl ) am no; nono-or di (C2. 6al kenyl)am no; nmono- or 30

di (aryl C1_6al kyl )am no; nono- or diarylam no; aryl C2_6al kenyl ;



furanyl C2_6al kenyl ; piperididinyl; piperazinyl; indolyl; furyl; benzofuryl;
tetrahydrofuryl; indenyl; adamantyl; pyridinyl; pyrazinyl; aryl;

aryl C1_ocavay2/2488D or a radical of formula (a-1) ; WO 02/ 2BE8BEP01/11135

PCT/ EPO1/ 11135 -103 a sulfonam d - NH S02- R10 wherein R10 represents
Cl. 6al kyl , nmono- or poly hal oCl_6al kyl, aryl Cl1_6al kyl, arylC2_6al kenyl ,
aryl, quinolinyl, isoxazolyl or di(Cl. 88llkyl)anm no; 5 R3 and R4 each

i ndependently represent hydrogen; hal o; hydroxy; cyano; d _6al kyl;
Cl_6al kyl oxy; C1_6al kyl oxyCl_6al kyl ; CiClemhky! car bonyl ;
Cl_6al kyl oxycar bonyl ; C2_6al kenyl ; hydroxyC2. 6al kenyl ; C2_6al kynyl ;

hydr oxyC2_6al kynyl ; tri (Cl_6alkyl)silaneC2_6al kynyl; am no; nono- or

di (C _6al kyl1) afvicompoomhef foamuladi ( C1. 6al kyl oxyCd _6al kyl ) am no; nono- or

di (C1_6al kyl t hi oCl _6al kyl )am no; aryl; 10 norpholinyl Cl1_6al kyl or

pi peridinyl Cl_6al kyl ; or R2 and R3 nay be taken together to form R2- R3-,
whi ch represents a bigval enkR*radical of fornmula x(CH2)g+, -(CH2)4-,

-(CH2)5-, -(CH2)6-, HICH=CH CH=CH, -Z4-CH=CH, Z4-

Z4- CH2- CH2- CH2- , RCJ=I§\ 4 - CH2- CH2-B4= 5 -1@H2- CH2- CH2- Z4-
- Z4- CH2- CH2- , - CH2- Zff- -0 CHZ CH2-Z4-, wit 0, S, S or
NR11 wherein Rl11 is e yl, b;enzyl . 6R| kyl oxycar bonyl ;
and wherein each bivalg&nt ¥Fadi Bal ?s opti onally s ut ed V\Si)I(%g)n

Cl1_6al kyIS. or R3 and R4 may be taken together to formg bival ent radical of
formula 20 -CH=CH CH=CH or -CH2-CH2-CH2-CH2-; RS5 represents hydrogen;

cyc: 0C3_1|2E|aKW -oxiBé R&fril i, liph ﬂmac@mfiballb iaecfbpta,blef fidllitaimysdltpit; hﬁafmbxy arrlurée icmd a

aryl Cl1_6a . 6a Cl 6a yl oxycar bonyl C1. 6al kyl or

Cl. 6al kyl é’ﬁﬁ% Wﬁ?%%etoﬁ V?Pe?éa. cal C(=O)NRRy, in which RX and
Ry, each ||§ﬁepcepmbentsl(9" @(@)zhiylmhﬁ being bydrbgeIs any2 ar ykalkxl@paana&ynyl or

Cl_6al kyl t K 7
G164l Kyl oxycathy L“h?fe@?&?éﬁé{’é B NG ARAarkhop g o KR it R bepne

pyrrol yl10or t hiaeyga or hy @ﬁ‘resents Oor S; or Y and R5 may be taken together
to form=Y-iR8 ré/més@htsrcg&a (Z‘ ﬂud’n@ﬁlqﬁﬁllohﬁffl cvjadsawllzak Cbr- CH=N N=( c-1);

2] el S b, oS SR SR AR
contain a double bond and wherein one carbon atom in the cycloCs_j2alkyl moiety
may be replaced by an oxygen atom or an NR®-moiety with R® being hydrogen,

15 benzyl or Cy¢alkyloxycarbonyl ; wherein one or more hydrogen atoms in a
C.salkyl-moiety or in a cycloCs.jzalkyl-moiety optionally may be replaced by
Ci.galkyl, hydroxyCjalkyl, haloCy.ealkyl, aminoC.ealkyl, hydroxy, Ci.ealkyloxy,
arylCy_salkyloxy, halo, Cy.salkyloxycarbonyl, aryl, amino, mono— or
di(C.salkyhamino, C;¢alkyloxycarbonylamino, halo, piperazinyl, pyridinyl,

20 morpholinyl, thienyl or a bivalent radical of formula -O-, -O-CH-O or
—0O-CH,-CH,-O-;
or a radical of formula (a-1)
Zy
Cgs
Z2/ (CHZ)n
a-1
25 wherein Z, is a single covalent bond, O, NH or CHp;

Z, is a single covalent bond, O, NH or CHp;
n is an integer of 0, 1, 2 or 3;



sel ected from hal o, hydroxy, Cl_6al kyl, Cl1_6al kyl oxy, phenyl oxy, nitro,
am no, thio, 35 Cl.6alkylthio, haloCl_6al kyl, polyhal ol 6al kyl,

pol yhal o®O 6z248yt oxy, hydroxyCl _6al kyl, Cl1_6al kyl oxyCl_6aP&V)EP01/11135

am noCl_6al kyl , nono-or di (C _ 13 6al kyl)am no; nono-or

di (C1. 6al kyl ) ami noCl. 6al kyl , cyan, -CO R12, -CO OR, WO 02/28837

PCT/ EP01/ 11135 -104 - NR13S02R12, -S02- NR93R14, -NR13C(O) R12, -C(O) NR13R14,
-SOR12, -S02R12; wherein each R12, R13 and R14 independently represent

Cl_6al kyl ; cycl oC3_6al kyl ; andphigsryin;eagthieydrbgeniaamiin teggheny imgiatepentigrdlyoxy,
Cl - 6al kyl, Cl1_6al kyl oxy, hal oCl1.6alkyl_, kyl ~ f nyl ,
t hi enyl y pyrrol vyl ,yi m-)(éazomy%p%&g§éeﬁﬁ§ére\ﬂ l%)%?g’%{% gh?fwvﬁ’e% t he
R1-C(=X) noiety is |inked Cosadlrdorierr ydsixyCamalklan the 7 or 8 position,
th id 7 I I |t 1 6 i

en sal o@ﬁ%g tllﬂ?%%f%otgk%ggﬁgwﬂﬂﬂe dabisfh atbrh o RhieneR dn k8 i 1iaBhdY

ei t her one or represents Cl-o6al kyl, Cl1.6al kyl oxy or
R15 and R16 t ateeformagediparof fexmulg (8-} b-3) Bf Bablent radi cal of fornul a
-CH=CH CH=CH-. 2. A compound according to claim1, characterized in that, X
represents 0; C(R6)2 with R6 being hn or aryl ; or NNR7 with R7 being

amno or hydroxy; 15 Rl represents ( Al kyl , . _thienyl; quinolinyl;
cycl oC3_12al kyl or (cycl N.2al kyd) S-bakkyl reiff the cycl oC3_12al kyl
noi ety optionally my c illh a ddg | ¢ bond a one carbon atomin

t he cycl oC3_12al kyl noi et may™ be refpl aced by an oxygen atom or an
NR8-noi ety with R8 being benzyl or Cl1_6al kyl oxycarbgnyl ; wherein one or
nore hydrogen atons in a ClP-6al kyl - noi eP'§ 20 or in @ cycloC3_12al kyl - noi ety
optionally may be replaced by Cl-6al kyl, hal oCl _6al kyl, hydroxy, ‘
Cl_6al kyl oxyz aryl ) . .car X . (di | kyl ) am no,
Cl_6al kyl oxéca eggeﬁ%-[gg&!ri\@é&ﬁ’g%&’Qg%rgyércg'f%ﬂr%lf @'ﬂégﬁl%}ﬁy(ﬁfgﬁ%r%@ghol i nyl,

t hi enyl 16r a bCy.sdlleyicarbeoriilc@i-cadtyloxicaipoayl B1-sdkylcgbaioxy@salkyl; or a

radi cal of forpul.ada1-3vdr 38k 1;(\1\_4(]_,% h{t; Bldiogy@, @AV E u@@yal ent bond,
0 or CH2; Z2 i@g'Ga s‘ﬁn’jhl)ye Oxé\?z%gn?wbon ]kghiél{( %d—rlb;y n.ilgﬂgn i nt eger of O,
1, or 2 ; and e%]é)flbiﬂﬁnf\g%zéﬁl s 89U Bo8AT PhIKhes Y fiependent | y
may optional | ydige, sapflecsd dkyhamhmed mohpd oodiyC, aikykthiotd «kkyDayinbeatybken

together w th the Canoon AmkGu it SN, Rk @hfinoC, calkyl;
15 aminocarbonyl optionally substituted with Cysalkyl, CysalkyloxyCisalkyl,
C1.salkyloxycarbonylC;.ealkyl or pyridinylCi.salkyl; .
a heterocycle selected from thienyl, furanyl, pyrrolyl, thiazolyl, oxazolyl,

imidazolyl, isothiazolyl, isoxazolyl, pyrazolyl, pyridyl, pyrazinyl, pyridazinyl,
pyrimidinyl, piperidinyl and piperazinyl, optionally N-substituted with
20 Cj.¢alkyloxyCy.¢alkyl, morpholinyl, thiomorpholinyl, dioxanyl or dithianyl ;
a radical -NH-C(=O)R’ wherein R’ represents
C1.salkyl optionally substituted with cycloCs.ialkyl, Cy.salkyloxy,
C1.salkyloxycarbonyl, aryl, aryloxy, thienyl, pyridinyl, mono- or
di(Cy.galkyl)amino, Cyalkylthio, benzylthio, pyridinylthio or
25 pyrimidinylthio;
cycloCs.ypalkyl; cyclohexenyl; amino; arylcycloCs.jpalkylamino;
mono-or-di(Ci.¢alkyl)amino; mono- or
di(C.¢alkyloxycarbonylC, galkyl)amino; mono- or
di(C;.¢alkyloxycarbonyl)amino; mono-or di(C;.¢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;
arylCy.¢alkylthio or a radical of formula (a-1) ;



attached to forma radical of formula (b-1), (b-2) or (b-3); WO 02/28837
PCT/ EPO1/ 11135 b-1 -105 b-2 b-3 R2 represents hydrogen; hal o; cyano;

Cl_6al kylwo ca288at kyl oxy; Cl_6al kylthio; Cl. 6al kyl car bonyPCT/EP01/11135

Cl_6al kyl oxycar bonyl ; C2_6al kenyl ; hydroxyC2_6al kenyl ; 5 C2_6al kynyl ;

hydr oxyC2_6al kynyl; tri (Cl_6al kyl)silaneC2. 6al kynyl ; am no; nono- or

di (C1. 6al kyl ) anmi no; nono- or di (Cl_6al kyll03xyC1_6al kyl ) ami no; nono-- or

di (C1. 6al kyl t hi oCl _6al kyl )am no; aryl; aryl Cl_6al kyl; aryl C2_6al kynyl; C
1. 6al kyl oxyC 1. 6al kyl am noC 1. 6al kyl ; arri nocar bonyl optionally substituted

wi th Cl1_6al kyl ox vl Ky e cl ct

thienyl, furan I Xﬁ?‘?‘ﬁg #ﬁ S@hg BérF n ?pr&%ﬁﬁ(\d ﬁﬁﬁ%ﬁ sﬁgg{ﬂ&t uted with
mor phol i nyl or t hi or nbalpGokalkyl) my&lrsaﬂtybatylcmle@ybﬁﬂg Wampbnyi Roxazolyl
represents Cl_6al kyl 8?8)&@”6% cfﬁ’c?ti t ut ed with cycloC3_12al kyl,

Cl1_6al kyl ox Cl_gal k carbony % yl oxy, thienyl, Q(By” di nyl ,
nono- or 5di }éé_ﬁn@gl ragqh)lad@m@der@y TS BleRGI! Miir@gerbélﬁkthﬁoesy P rplkhi o or 15

pyrim di nyl t hi gy A¥EbEIT,k3mioklC, gm@wbgggg&w arbGHYI;NO;. salkyloxycarbonyl;

aryl cycl oC3 12a] kyI am no;. nno 0; rmn or
di (CL. 6al kyT oxfeat 5By *mdf%%ﬂzwjg%w? ‘gzea% Xyg,rpxye calkynyt:

di (Cl_6al kyl oxyg@; laﬂlay!Ds)ﬂaﬁ&(ngalmmaﬁﬁndjlnﬁcﬁia—ﬁaaﬂi(ejwdlkﬂﬂamao, 1000H®- O10r

d 1C1_6al k di |

fur anyl 2ol KEHGH AR sEerPapine BosBr g6 i Feal iagr i fpinos ant
benzof urgl ; t etmeplyadingiCreplkyl @nldpﬂydlnyl%afdkbdmnt yI pyridinyl; pyrazinyl;
aryl or a rgd EHHQ‘{‘ R R0 &hér)to fozﬁ% SRt f{@n reNé'ﬁéP aﬁ%@le}?@ Fc'aﬂoiRlo

represents or aryI

| oCL Cl_o6al
R3 and R4 each%ﬁd’i@eﬁ%ﬁﬂﬂ j)(%gtreégﬁlz%hyé@ﬁ é‘n“%gfcéﬁ'ﬁiﬁ
Cl1_6al kyl oxyCl_GaldtHGH-, C@Hé@tm 0x¥ LEHR @I, CHY! (Zﬁz-BZ-C&nﬁbB§ may be taken
toget her to for % whi ch represents a bivalent radical of formnula
-(CH2) 4-, (CHZ{/I%IZ‘ ‘Eﬂ% -Z4- CH2- CH2- CH2- or -Z4-CH2-CH2-, wth Z4
bei ng 0,15S, SO2CH5-ONRATHWARY éZ4FICH3_. Cst, E}Emgéﬁg- oErCHal(Y1-Z4-beitl Yl being

Cl1_6al kyl oxycaq)gnyé? 891%% M@Eérglnrkﬂ %é%aé alﬁ;@dﬁe?ﬁkl 4;s optionally

substi t ut ed en together to form
a bi val ent radlc‘oadﬂkﬂ_XYQﬂrbﬂ!ilbfh and GHecn w@wal@‘rt ramiw@ﬂﬂy eptitutedrn
represents hyd amyperl di nyl ; oxo-thienyl; tetrahydrothienyl,

ary1Cl_6al kyl

al kyl o arbo | C1_6al 1.6 I optionally
subst i tut ed ORRE Hn%Rﬁé gt E'i% I'QCE*I';S éﬁ@ﬁ?rfglf?,@afj#é%mla

20 -CH=CH-CH=CH- or —CHZ-CHZ-CHZ—CHZ- ;
R’ represents hydrogen; cycloCs.jsalkyl; piperidinyl; oxo-thienyl; tetrahydrothienyl,

arylCy_galkyl; CisalkyloxyCi.galkyl; CiealkyloxycarbonylCygalkyl or Cy galkyl
optionally substituted with a radical C(FO)NRxRy, in which Ry and Ry, each
independently are hydrogen, cycloCs.jpalkyl, Ca.salkynyl or Cy.¢alkyl optionally
25 substituted with cyano, Cy.¢alkyloxy, Ci-galkyloxycarbonyl, furanyl, pyrrolidinyl,
benzylthio, pyridinyl, pyrrolyl or thienyl; |
Y represents O or S;
or Y and R® may be taken together to form =Y-R>- 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 substituents
selected from halo, hydroxy, C;.alkyl, Ci.¢alkyloxy, phenyloxy, nitro, amino, thio,
35 Ci.galkylthio, haloCy.galkyl, polyhaloC.salkyl, polyhaloCy salkyloxy,
hydroxyCi.salkyl, CialkyloxyC.salkyl, aminoCi.galkyl, mono-or di(C;.
salkyl)amino; mono-or di(C.salkyl)aminoCi.salkyl, cyano, -CO-R'?, -CO-OR",



-106 C(=ONR,,Ry, in which R, and Ry, each independently are hydrogen,
cycl oC3-12al kyl, C2.6al kynyl or Cl.6al kyl optionally substituted with
cyano, ®MO6zk4891 oxy or CL. 6al kyl oxycar bonyl ; Y represent BCOEBIT/1$1355 or Y
and R5 may be taken together to form =Y-R5- which represents a radical of
formula -CH=N-N=(c-1); or -N=N-N=(c-2); aryl represents phenyl or naphthyl
optionally substituted with one or nore-19dbstituents 10 sel ected from
hal o, Cl1_6al kyl ox¥, phenyl oxy, nono-or di (Cl 6al kyl)am no and cyano; and
when the RL- G SXR350,RIY-9G,-NRHREY -NB YHOYRET -GIOSNRI ‘®RI* +-80R T, SOR 61 8

position, then,said 7 d Si3 (NPl I fut i d R16
wherein either chﬁéel%?%h@gt’ Iglo% 8@2?5 @ﬁ@%ﬁ%‘ﬁ&%@gg‘%ﬁ?’6@%‘7’@‘3@9@1%} 5 and
R16 taken t ogetpherylnplenybsubstitutasl with hplonhydrexly, £alsalsyl, CosaHiylaxy.CH=CH CH=CH- .
3. A conpound | ' 1 L HREAASH iyl NRldazol¥, IfeRAReRt S O
Rl represents %%%%1%5?’ ﬁ@;@%@%@@dﬁﬁ%@ér %c}?/’c 0C3}:12al I%%/? Cl_GQIEEyI,
wherein 6ne or ox@®lytore hydrogen atoms in a Cl_6al kyl -noiety or in a

cycl oC3_12al kyl -noi ety optionally may be replaced by Cl_6al kyl oxy, aryl,

hal o or thienyl; R2 rep nts, hydrogen; halo; Cl.6alkyl. o ino, R3 and
R4 each i ndébé W&‘éﬁfﬁ%lfégﬁs}gs‘@ﬂ‘?t%‘ﬁwgﬁ&? @Pthéip%sé‘i‘%ﬁh,axme ’{:@ag%s‘%" may be
t aken toget kg datl T Hd8 FasitRer maybe stbstiapedwithRe’ andiR Valtentin eiéramk oof 25
formul a -Z4-CH2- CHZ2- Qr. -Z4- =~ W b in
RI1 s L. RO et BndrReRl Cl U Ol e il BT et hdy
subst i t ubed forim h bivateneidiopl of formma -6hE-CRE-CiistCHe t aken together to form a

bi val ent radical of formula -CH2 CH2-CH2-CH2- ; 30 R5 represents hydrogen;

Y represents 0; and aryl represents phenyl optionally substituted with
hal 0. 4. A erfpeempouns aseeimgdo clum)larharactengedimhabr i zed in that, the

R -C(=X) noixet y%irésenféb;l CmERvitioR? Being Hidebémer @1 ;utiN® i wioinR” Beihg bmind
position 6. 5. conpound as clainmed in claim1 for use as a nedicine. WO
02/ 28837 PCT/ Elgéf}"%gg?% -107 6. Use of a conpound as defined in clains 1
to 4 in phe Rtanegreentsi@ safkyh angpthieayk muinolinyl; cycloCs.jzalkyl or

(cycloCs.12alkyl)Cygalkyl, wherein the cycloCs.jzalkyl moiety optionally may
contain a double bond and wherein one carbon atom in the cycloCs.palkyl moiety
may be replaced by an oxygen atom or an NR®-moiety with R® being benzyl or
Ci.¢alkyloxycarbonyl ; wherein one or more hydrogen atoms in a Cy.¢alkyl-moiety
20 or in a cycloCs_j2alkyl-moiety optionally may‘ be replaced by Cy.¢alkyl,
haloCy.galkyl, hydroxy, Cy.salkyloxy, arylCi.ealkyloxy, halo, aryl, mono- or
di(Cy.¢alkyl)amino, C;.salkyloxycarbonylamino, halo, piperazinyl, pyridinyl,
morpholinyl, thienyl or a bivalent radical of formula —O- or -O-CH,-CH>-O-;

Zy_
ClE:
Z2/ (CHZ)n

25 a-1

or a radical of formula (a-1)’

wherein  Z; is a single covalent bond, O or CHp;
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);



for treating or preventing glutamate-induced di seases of the central
nervous system 5 7. Use according to claim®6, characterized in that, the
gl ut anat avo nziessed di sease of the central nervous system PET/EPUgLIaEsdi cti on
or abstinence (dependence, opioid tolerance, opioid withdrawal), hypoxic,
anoxic and ischemc injuries (ischemc stroke, cardiac arrest), pain
(neuropathic pain, inflammatory pain, hylral gesia), hypoglyceni a,

di seases related to neuronal damage, brain trauma, head trauma, 10 spinal
cord injury, nyel opathy, denentia, anki i

i npai red cognition, amesia; ﬁipolar i

Al zhei ner's di sease, vas dene
denentia, Lewy Body diseEEEéLdelir
Hunti ngton's di sease, Down syndrone, epilepsy, aging, Anmyotrophic Lateral
Sclerosis, multiple sclerosp-$, AIDS 15 gAcquired | mpgne Defi ci ency
Syndrone) and AIDS rel ated conplex (ARC). 8. A pharmaceutical conposition

conprising a_pharmaceutically acceptable carrier, and as active ingredient
a t her apeut Réal¢presshfsdytliogendrdesnyand; Gi-calssh SundlkgexyeFiqabeylthio; clains 1 to

. 20 9. f i i 11 ' im 8,
4 A pr Oﬁesﬁlﬁgltc?%gﬁﬁgﬁwﬂkﬁoﬁf%% I(QRalRényt; llﬁldF&@OzQalﬁé@l,m

|
characterized iA°® ar nace acceptabl'e carrier i's intimtely
m xed wifh a t kesalkal birpxyCosplkapyl FECaspdioisilaneCa-sallmpyu A8ns M9BL T Pi bed
in <(:: aiB)rrB 1 tlodf(Cl_ &kﬁl@ar?iﬁppm?ﬁ@s§rhdztclpg?mgwxiycg%aakﬂmﬁ@3ﬂow- drormul a (1-A)
or - as claj cl ai characterjze a) ~oxidi zi.ng an
i ntermedi at e 01?11 ﬁﬂkﬁ&%‘?*ﬁghﬁwwléo;ﬁf 's%rP{L(éﬁgle%a?éﬁ- yély!jxigdi zi ng agent
OH 0 i oxidat ralkiRbx @k QlkyildahinBC, @dkydefined in claim1 and Q representing
t he qui noline qr.. I j i f f mula (1-A
or (1-5): or bp b SRRy iRl Gy CraRupERRRRICLaSToL 2 (14
i nt er medPat e ofa hetarenyicle selegted foom thieroyy furapyhy thipzelyland peperidingy. qptignally NB- a)
WO 02/ 28?_37 Pfy_g\mgi(]ml LRRh 1 hd’l'intyhoﬁia}o}'l‘&rﬁ&flin%dti n ]E:l aiml, Q
representin e qui ngline ui i none [ of. co nd o
forprrul a (I- %\) @rra%palB)N%—ﬁ}F&iR b@ﬁﬁé‘"ﬁsﬁﬁpﬁeé%tseg? | HB“%?@O! SPE{%&&GQWI&‘

cycloCs.alkyl, Cy.galkyloxy, Cr.galkyloxycarbonyl, aryl, aryloxy, thienyl,

pyridinyl, mono- or di(Cy.salkyl)amino, Cyalkylthio, benzylthio, pyridinylthio or

15 pyrimidinylthio; cycloCs.1zalkyl; cyclohexenyl; amino; arylcycloCs.ipalkylamino;
mono-or-di(Cy.salkyl)amino; mono- or di(C,.galkyloxycarbonylCi_¢alkyl)amino;
mono- or di(Cy.ealkyloxycarbonyl)amino; mono-or di(Cz.¢alkenyl)amino; mono- or
di(arylC.¢alkyl)amino; mono- or diarylamino; arylC; alkenyl; furanylC, salkenyl;
piperididinyl; piperazinyl; indolyl; furyl; benzofuryl; tetrahydrofuryl; indenyl;

20 adamantyl; pyridinyl; pyrazinyl; aryl or a radical of formula (a-1) ;
a sulfonamid -NH-SO,-R'® wherein R represents C;.¢alkyl, mono- or poly
haloCj.galkyl, arylC.¢alkyl or aryl;

R? and R* each independently represent hydrogen; Cj.salkyl; Cy.galkyloxyC.salkyl;
Ciealkyloxycarbonyl; or

25 R? and R® may be taken together to form —R*-R>-, which represents a bivalent radical of
formula <(CHy)s-, —(CHy)s-, ~Z4-CH=CH-, —Z4-CH,-CH,-CHj- or -Z4-CH,-CH>-,
with Z4 being O, S, SO, or NR'! wherein R'! is hydrogen, Cy¢alkyl, benzyl or
C.¢alkyloxycarbonyl; and wherein each bivalent radical is optionally substituted
with Cj.galkyl;

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;- ;

RS represents hydrogen; piperidinyl; oxo-thienyl; tetrahydrothienyl, arylC;_salkyl;

Ci.¢alkyloxycarbonylCj_galkyl or Cjgalkyl optionally substituted with a radical



c) reacting an internediate of fornula (V) with an internediate of formula
(1V) 0011 OCH3 11 11- RW1--QRc-N +CGQ (V) CH3(IV)(Iv -a) 5 with Rl as
defined iwoo0Y/26881 1, Q representing the quinoline or the gRCHEPIIIIOMES noi ety
of a conpound of formula (1-A) or (I-B) and WL being a suitable |eaving
group; or d) reacting an internediate of formula (VI) with an internedi ate
of formula (M) in the presence of a sitable acid 0 0 Ria OH+ HOC-Q
NR4-O0'"CQ (V) (M1) (I1Aj3-a-1) 10 with R a being defined as Rl
accordi ng to ciGEONRR, P wieidh Rhahd R,, éash indeperlehtdy tiechydasgeany! noi ety via

a oxygen atom an repr nting.th | nol i.n [ | e noiety
of a conpound BY&?§"H§£§1"3 ?ﬁ@&#y@ﬂ %t ﬁ-‘%}ﬁfﬂoorphgﬁalg{asé%%} ?[H%Havﬁml &r#gr&medi ate of
formul a (VI 11) (uralkilexpoe€ esatlelofycartonyk abl e acid R4 X R4 1-Cl, R1 11 1 n3
R < (M1 ] X, R3 and R4 defined as in claiml; (I-A1) and,
I f desi red,)Yco% é%%%‘%gél’os ounds of formula (1-A) or (1-B) into each other
fol | owi ng apt Yiandl maubstakemioeedasto fara =Rt -Hehich reprepenisragadicalgfver t i ng
the conpounds ggf figrmula (1-A) or (I-B), into a therapeutically active
non-toxic acid addition salt by 20 treatnment with an acid, or conversely,
converting t he-GHFN-Bddi tion sal®-¥¥Fminto the free base by treat nment

w th al kali; aog=NiLf=desired, preparing stereochemcally isomeric forns,

guat ernary anmines or. N oxi.de fqr t her enf . 128837 PCT/ EPQ1/. 5 -11
o and 6 i B RS TEBYOF RRLE elPRDr bR RE AT ok st
bi val entior adi cat¢leatéd frburrald, £ 26y I0HE > (ieRyIOKP - momo-oZdi{ Ci-R21IGHRming ad Z4 bei ng
0 or NR11 wher %.5’2910'

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 substituted with R" and R'® wherein either one or

both of R'® and R*® represents Cj_salkyl or R" and R'® taken together may form a

15 bivalent radical of formula -CH=CH-CH=CH-.

3. A compound accbrding to claim 1, characterized in that,
X represents O;
R! represents Cy.galkyl; cycloCs.jzalkyl or (cycloCs.joalkyl)Cy.salkyl, wherein one or
20 more hydrogen atoms in a Cy.¢alkyl-moiety or in a cycloCs._ypalkyl-moiety
optionally may be replaced by Cy.salkyloxy, aryl, halo or thienyl,
R? represents hydrogen; halo; C;.¢alkyl or amino;
R? and R* each independently represent hydrogen or Cy.galkyl; 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,-CHj,- with Z4 being O or NR!! wherein
R" is Cy¢alkyl; and wherein each bivalent radical is optionally substituted with
Ci.salkyl;
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.



R11 is Cl_6al kyl; and wherein each bivalent radical is optionally
substituted with Cl_6alkyl; 5 or R3 and R4 may be taken together to forma
bi val ent wad/zssB7 of formula -CH2_CH2-CH2-CH2- ; R5 repreB€nEBIIMMISOgen; Y
represents 0; and aryl represents phenyl optionally substituted with halo.
10 A further interesting group of conpounds conprises those conpounds of
formula (1-A) and (1-B) wherein the RI-@[=X) noiety is linked to the

gui noline or quinolinone noiety in position 6. 15 In order to sinplify the
structural representation of some of the present conpounds and

i nt er nedi at he foII e I or the
qui nol i nonegs%%%ti a1 \égrgffgfh tgr%{aglég ?30 ?elggﬁs}{%ﬁ%acnﬁlﬁ%fg%ﬁ% 'rr%%t R4 The
conpounds of fmrtrmlnaag ¢ préyenting (glutB’,natewh@ICed disgasee pf é@eqqngalmerwgms dygempounds
20 being represented by fornula (I.VB-a), can be prepared by oxidizing an

internediate of fornula il ) in the presence of a suitable oxidizing
agent, sich7adsquscarsiiaimelaiartraheyanistieed infptethe glutamate-ipdiced disease dhe

catal yst, suCRersm] héﬂvﬁs(%y@eéﬁrﬁ&ag Ktﬁﬁétiﬂn)o%@bﬂﬁhenéé‘(@péiﬂeh@@o ioid
reaction-inert sol vent,. Such 1gor exanpl e. di chl onet hane. (§%% oxi dation O

RI--CH Q R el0le5nqe; ppioid W}Bifé‘}’a B0 Hﬁ‘f’ PR Mifay al so
be prepared bytrél@acdriliag aiest), lp‘amr(ﬂeahopitmcqfain ﬁn"ftamhato(y pdin, hyipelalggia),
brromo, i nt ne g ERiR® ghscil setaBl T Pentind SRR A RalPach P GRmes, o
sol vent losuchspiad cbuiinmnpy@opaihy aiﬁc;mma,wnamty, Whlmm&?iem@ml/ 11135
-12 50 R Cf }% %%%neg a; Slpblak ofdle}é) céddﬂ%@ ordé¥st gmeimefesl

1o al so

conpounds  of e pre ar ed reacting
i nt er medi at e éfseEFSér‘fﬁ‘F‘Haf(d?}ne\ml@HnH‘ﬁdl A!Z@Pmlsé’t“é vapcuas) ﬁ‘%ipﬁm(al’ %‘?WV Bodpe

presence of  Biskask, ddlitiinép RAfhstons Pailkadkbe’s'deradd, PRmtin@bh’ siid¥ede) Dovach as
for exanple t (Sa}t,nrda Qx%g re?)flgprsz}i/,n aglng,c./}\myotrophlcjlateral 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
pharmaceutically 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
1 oxidation ﬁ

(I | (Ins-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 (IIT) with an intermediate of formula (IV)
R—m=N + w—~qQ ——> R‘—-yl—Q

(I (Iv) (lvp-a)



RLA-N +W Q--~RLCGQ (V) CH3 (I1V) (IAB-a) Compounds of fornula
(INB-a), wherein the RL substituent is linked to the carbonyl noiety via an
oxygen atwo2/s88td R substituent being represented by O Rhar/apd/waisd
conpounds by formula (1 AJB-a-1), can be prepared by reacting an
intermediate of forrmula (VI) with an internediate of formula (VII) in the
presence of a suitable acid, 10 such as-¥-furic acid. 0 0 Rla OH +
HOC--Q ~ Rla OICQNO (M) (IAE -a-1) Conpounds of formula (I-A),

wherei n R2 g BS endefined ithglhiom i JQmepresestingltheapwpwlind or theajuimplinepe ewiaty efl by
formula (I-A 1y A FRQ. Ik gggg .ol Ormul a
(VML) in t@eé%T%Pé’ggﬁé’gﬁ’é@Gg@@?S)éBY? g@f&“%h@h& égg'ttaﬁl;? roc@ltgrrog3 ’Ogci d, and a
15 sui t abl e © egetingan intsmedigts ofdprmulg (¥hwith ap dnteanedigp of £ Wofuran. X
Rar R_11 R-C° (VIIII Ibe«ggnpounds of formula (I) y al so be
converted i nto each otRe~cial(l owi ng +amt—mowr—t+amsf arwatians. 20
Compounds of fornula (1-A) whergin R2 is a halo atom sugh as chloro, can
be converted into a coﬁﬁound of formul® (1-A), wherein B'%s anot her hal o

atom sugh 1 - QF - j: i i i
2gent, "sdon o RolPadind i GGk 1 SEEEShiREShihofed YL IR HUECIBLAGRORY) 6O
fluori de or asemponnd etifogaulaj(rA)ws (bBesedhWo befng syifpblgttayingegiebp:di- i nert
solvent,  e.dredtin®hiMkerfibifaRXdfBrRfilaAVES Wilth b mt&n@a&t@moﬁﬁaﬂa!(v%h {ae
presence of acetyl chloride. Conmpounds of formula (I-A), wherein is a
sui tabl e | edWFRECHEANEHdas a halo 5 atom e.g. chloro, iodo, said

| eavi ng group being represented by V\Zﬁ and said corrpounds" by (I-A-2), can be
converted into a conpour'?da—UﬂHf ot M0 H+Q A—wharei R R20~iG—Qyano, said
conpound being represented by formula (1-A-3), by reaction with a suitable
cyano-i ntroduci ng agent M$uch as 19D exanpl e tri met hWamstfthnecarbonitrile,
n the or eSARCR kil RHAAR @ RASRIRLENIAR Mol LY REUOAART B AN 2

sui tabl e catalyst, such 10 as for exanple . o L

tetraki s(t ricBroRyl PAGSHHR ACKpean siemand ESRESERiNg the avigeling er the auinolinengn

al so be convgit§bfatbmpoukdeirorfidlaqi-Af of (B3 or

e) reacting an intermediate of formula (VIII) in the presence of a suitable acid

(I-A-1)

(VIil)
15 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

20 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.



(I-A-4) by reaction with C2_6al kynyltri (Cl_6al kyl)silane in the presence of
Cul, an appropriate base, such as for exanple N, N-di et hyl et hanam ne, and
an appropy®aress8ib catal yst, such as for exanple PCT/EP01/11135

tetraki s(triphenyl phosphi ne) pal | adi um Conpounds of formula (1-A-4) can on
their turn be converted into a conpound of forrmula (I-A-5) by reaction
with potassiumfluoride in the presence -d¢f- a suitable acid such as acetic
acid, or by reaction with a suitable base, such as potassi um hydroxide, in
the presenc®’ahd®R’ ali ieabke togethér torfoin eRE-RSQIwiaeH reprasetts abivalenataziidad bf

e.g. nethanol and the Jike. npou f r mul l.- A n al sa be
converted int o%%%%“gd?éﬁ%?ﬁgb H19 &?'I%-I%-'%#lg"b% 2‘&&??%92 %ﬁlﬁﬁ av?]herem

i nt er nedi at e ofR' or@patkyl; | a6d wirertineeaph bselvotradfcals loptienalyuiubstithedivdte, such
as for exanpl e N, %‘ j,et hyl et hanam ne, and a suitable catal yst such as
tetraki s(tri phen‘ggp dsphi ne) pal | adi um 25 Corrg_ounds of formula (1-A-2) can
al so be Gonver toe®’iand & maydapdendogdiberdp hommpa pyalegtiradigiekgf formulad conpound
bei ng represent, foernma. (1-A-8) in the presence of a suitable

al kylating a ente,ﬁz'gﬁ{u@h@gg@%%r’ exanple Sn(Cl_6al kyl)4, or into a conpound
wherein R2 ik eePresenisdfogesai d conpound being represented by formul a
(1-A-9) in the gle@nt®md of a suitable al kenylating agent, such as for

o S A U D R 7 9 1 presnce o

t et raki g0t ri phenyl phosphi ne) pal | adi um and a reaction-inert solvent, such as

for exanple . i 3 ounhds - @l so
be convertedAx ?ﬁh%?g&gg{%xgﬁéﬂ%& 5t g?br?u gpbfr RS g ho\%\ﬁée(?ﬂei#(ﬁm%g ro @f@ggﬁgsﬂo or
S, by react iand (IWB) whessin the & r@Xameoiety is Brkad tq thogquinghingar zggwinone moijety
PCT/ EPO1/ 111330sikdn @Pti Onal Iy in the presence of a suitable base such as
di potassiurn carbonate and a reaction-inert solvent, such as N, N-di net hyl
formam de. Conpounds of formula (I-A-2) can also be converted into a
conpoundsof Theidatltasiniplify the)struvdoedl eepreddatation G sdind fythe pyssantoomponndsednd
conpound bei.ng represe formula..(]-A . 0 . | a
(IR "aner dnRERES I Eoytih € tgaRabh siec e e AR ShgbRidl 5,
(1-A- 11), byoietyawill hencinaften ba repueseatsiddydhe syroboldd. fornul a Cl_6al kyl OH and
COin the presence of a suitable catalyst, such as for exarple 10

pal I adi un(l1)acetate, triphenylphodphing, a suitable base fguch as

di potassiurn carbonate and g regét™Xyr¥ nert sol vent | g R
N, N- di et hyl f or maniQle. Gonpol of flormula (1%A-11)
by reacting a conpound of forwll an(l-&*2) with Zn in
sui tabl e acid such as acetic acid. 15

——

e ]? esence of a
RS

The compounds of formula (I-A) or (I-B), wherein X represents O, said compounds

20  being represented by formula (Ia/5-2), can be prepared by oxidizing an intermediate of
formula (IT) 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 e 0
1 oxidation i
R —CH-0Q — Rj—C—Q
(”) (lA/B'a)

25  Compounds of formula (Ia/g-a) may also be prepared by reacting an intermediate of
formula (III) 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.



Compounds of fornula (1-A-2) can al so be converted into a conpound of
formula (1-A), wherein R2 is am nocarbonyl substituted with

Cl_6al kyveaxywassbonyl C1_6al kyl , said conpound bei ng repr eB€nERa/QY35f or mul a
(I-A-12), by reaction with an internediate of fornula

H2N- C1_6al kyl -C(=0 -0 Cl_6al kyl in the presence of CO a suitable catalyst
20 such as tetrakis(triphenyl phosphi ne) ptl-l adi um a suitable base, such as
for exanple N, N-diethylethananm ne, and a suitable reactl on-inert solvent,
such as for exarrpl e tol uene. WO 02/28837 1 (1-A-12) 1|A- 4) PCT/ EPO1/ 11135
-15 R1--a b5< 1| 'C2- 6aHI¢y‘r®;=ENS| (€1vgatkyly3—v—>N (R- C&)QV\D 02/ 28837
PCT/ EPO1/ 11135 -16 Corrpouiigls of forrrul a (1-A-2) can alg converted into
a conpound of forrmula (I ( wherein(# is aryl or a h ’fVErocycI e selected
fromthe group described in the defjinition of R2 hereingbove, said R2

bei ng repr eddistadvely. eeppeundy ok iormulad fpmahray glsp e prapared hy. 1gacting ag,
reaction wi Ellﬂeﬁllfbdzﬂé Sf foRehufd @) GHitH &1 1mﬂrﬂxeﬂl>c(ie)of féﬁﬂuﬂh () if Md presente bhe S
presence of Wiwta e cat al%st su

Petraki ot PARLHYTBRGEAm Hasa Fadtivrinct e SR o peamale siahypforan.
solvent, such as for exaople |9Ixane Sn(Rza) 4 SnR2a(C| G?al kyl)3 R C
c.c

(Y1l e>lr_I__ 11 (I-Ag3) i ?, mpdundsyaf of otmila gl - n al so be
converted into a compound o rmJIa }-8), wherein Y and 5 are taken
together .to forma radi ¥l of for mul a ((\b 1) or (b-2), shie®)conpound being
represen?ed by formula (I-B-i) or (I-B-2), by reaction with

hydr azi ncar b}@nqiodﬁdwfefoﬁﬁuls Olipuan ahéd the RA sabstinahl & limkad to tha-cirbenyl

solvent. SUGR;ES villar oxyef AR, safd 19+ subbth AR being Tredtenfla B S QAEAGH de-
compounds by formula (Inp-a-1), can be prepared by reacting an intermediate of
formula (VI) with an intermediate of formula (VII) in the presence of a suitable acid,

10  such as sulfuric acid.
ﬁ [}
H1 —O0H + HO—C—Q —» R1L0—C—Q

(Vi) (Vi (lyg-a-1)

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 presence of a suitable acid, such as hydrochloric acid, and a

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

X 4
L L .
= N N

(-A-1)

(VI |
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



Compounds of fornula (1-A-1 i) can be converted into the correspondi ng
N-oxi de, 20 represented by formula (I1-A-14), by reaction with a suitable
per oxi de,wW@uwB8as 3-chl or o- benzenecar boperoxoi ¢ acid, in BCPHEPOADONLIS
reaction-inert solvent, such as for WO 02/28837 PCT/EP01/11135 -17 exanpl e
met hyl ene chl oride. Said conpound of formula (I-A-14) can further be
converted into a conpound of fornmula (I--B}; wherein R5 is hydrogen, said
conmpound being represented by fornula (1-B-3), by reaction with

4- et hyl - be auﬁLﬂllicﬁﬂﬂly& lor seditmmribdide, in tmdmemne«seﬁa:mmbleareawmahém sdlaas,

ol vent, - suce Qune By ENER B MR APIIRAR ok r B HhsoBle AT ftd

Compounds of fornul a (I-B— 3) can also be prepared froma corrpound of

formul a (1 - ypdlSE 6 Arfal &AL ABUIA N 5, BRI AORROHESD, BEINA iRy eoent ed

by formula ( @greatlon Wth a suita
hydr ochl &r i ctemi g Chh)r@h P saidderyangHEroap balmgmr@%enkééxyt%ﬁnql P?é‘ilt sol vent ,

such as for c%waem ALY iR buEaVeril o A Bbmbbor rohuRATRWIdRIFR”
formula (1-B-3) can_ be converted into a conpound g 1I)“‘)([’)r % , Wherein
R5 repr esent‘% CEPOGS&FQWmP%‘&ﬂ&’e%ﬁﬁB‘GFFd“@J? % B3 darh Y r?)%?“ DA
(I-B- I4) bysuftetsle bya@nﬂ-lmrbducﬂ{g afeRt, opch &tfer aiahmlatﬂmhﬁgﬁmiecarwnmle,an fiigy o
exanple an inte erei.n itable
| eavi ng gr odp® Sseﬂ%%(gja?ssuéa‘ﬂgb > s[ugﬁ]a%N(d% dﬁw&%ﬁanaﬂw%%ﬂ ?g'g{aﬁi E)aﬁyS% Stmé si um
tert. butooxiaddommdmipie tetiakig(trishenylphofphinedpalladibie 20 reaction-inert sol vent,
such as for exanpl e tetrahydrofuran. V\D 02/ 28837 PCT/EPO1/11135 -18 (I-B- 4)
(I-A-15) Conpounds of formula (I-B-3) can also be converted into_a
conpound of Gorpawngs ¢f formyla (fde )e‘iaﬁaf@he§°€16f@éﬂ1k5?’|909@7&9“ﬁéﬁ§f%@“@al kyl or
ary1Cl_6al kyi-a- &mﬂeﬁialéae\mﬂgc gﬁm@&ﬁmpﬁu@mm iR aek ;&aseﬁcsemwpaﬂ bei ng
r epr esent ed b¥for %& ; ‘:'15@%%1 qwth .an Htermedlate of
formul a (XV)2PPIRRERE; u“rheaﬁr 85@?%@’% etpyighanamine. A5 GP SBROPERER as a
hal o at ors &:agllysbrsodﬂDas fohéxumaple ratrakisériphday]phospHihe)paliaeisenc €oofpoandssii t abl e
base, such &'l n t
o vent - s 0h (PAPRE o Aicha i W b A Ul GRS X B A7AS78Y
Conpounds ofrefcsiomwith ;(qtasmum) fleestedn e mése@gmfea susigbleracid such aprpentig dciss
formul a or by reaction with a suitable base, such as potassium hydroxide, in the presence of a

suitable reaction-inert solvent, such as an alcohol, e.g. methanol and the like.

20
Compounds of formula (I-A-2) can also be converted into a compound of formula
(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.
25

Compounds of formula (I-A-2) can also be converted into a compound wherein R*is
Cialkyl, said compound being represented by formula (I-A-8) in the presence of a
suitable alkylating agent, such as for example Sn(C;.¢alkyl)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;.¢alkenyl)(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)



(1-B), wherein R5 is hydrogen and Y is S, said conpound being represented
by formula (I-B-6), by reaction with H2ZN-C(=S)-NH2 in the presence of a
sui t abl e waem2883Uch as potassi um hydroxi de, and a suit abP€T/ER@ICLILIFN- | nert
sol vent, such as an al cohol, for exanple ethanol, or water. Conpounds of
formula (1-B-6) can further be converted WO 02/28837 -19 PCT/EP01/11135
into a conpound of formula (1-A), wherei-i4R2 is Cl-6al kylthio, said
conmpound being represented by fornula (1-A-16), by reaction with a

sui tabl e C%D@ﬁbl'@l{yhgrﬂqueseﬁé@ﬂf @@ﬁa@fedba@éf\féma@d @ﬁghﬂédtrlﬁtﬁiaﬁéea&ldim t'hte N
resence of a suitabl e base assi um carbonate, and a suitable
gol vent, su&FRCHENRRT S0l |SBC%%196\PEI G%NMC R-Q 11 R. 1 RID 11
22v NG sa(kyfhallde s ~5(lI-A-2 V\2 Hs (I-A—2) Cl- 6al kyl (1-B-6)
Conpounds of f or nul,a n. be, c nve |nto formul a
CIRtors Cledsfbotipdotioma T ATDRaR St Bhiahd iflod R RE Eimtla, o)
formula §1 N[&BAl))whehrym R aa€i_satkylow tcartomyl, nmélcnmgnmdebemﬁg feprasentad pXVI ) ,
optionally e(?#gﬁlﬁg%pﬁel%ggﬁfa9(§m?%1ﬁﬂ&fef9}r§ula?f"§?’wl§?&ﬁ'1§§s ﬁ;ﬁ% akm4

N, N- di et hyl ana resence eaction-inert
sol vent, suéehmasurthbeingtspessented by f@m&znﬁrk 1@), Ry regetiopwith f(gltablm Nl C
Q (I NB- a) (¥Mulsd! as-b) As already indicated in the preparation procedure

of conpounds_ of _f or nul l-A-13 descri he abo t he cpnpoun of formula
(1) may al s&usalk &Wé?‘f@é IP@%EI)@S‘?“GBP eé‘b‘@% WU%‘(‘F}HBS BEREPIS | owi ng

art -known pmpanediumes)ataite eiphaiylphgpling ra suablelalbase such as dipotassium carbonate
and a reaction-inert solvent, such as N,N-dimethylformamide.

Compounds of formula (I-A-11) 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 R?is aminocarbonyl substituted with C;.salkyloxycarbonylC;.¢alkyl,
said compound being represented by formula (I-A-12), by reaction with an intermediate
of formula H,N-C_¢alkyl-C(=0)-O-C;.¢alkyl 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.



15 nitrogen into its Noxide form Said N-oxidation reaction may generally
be carried out by reacting the starting material of forrmula (1) with an
appropri &¥@ope88ani c or inorganic peroxide. Appropriate | POT/gROWA1IFer oxi des
conprise, for exanple, hydrogen peroxide, alkali netal or earth al kaline
nmet al peroxides, e.g. sodium peroxi de, potassium peroxide; appropriate
organi ¢ peroxi des nmay conprise peroxy acilils such as, for 20 exanple,
benzenecar boperoxoi ¢ acid or hal o substituted benzenecar boperoxoic acid,
e.g. 3-ch|orobﬁnzene‘hrboperoﬁpic a®*d, peroxoal kanoi cxaci dsg* e. g.
peroxoacetim“a@{ | kykh oxides pse.g. tert-putyl hyd{oper,oxide.
Sui t abl e sol vefft's g e YT or ex ter, TowEr al ka R'et hanol
and the |iKke, debcaghons, e. P’ ne, ketones, e. none,

hal ogenat ed hydrocarBonkn e. g. chI™or OgpLRARSrsi@NHKyH, XDHA ESN cgg&h] 25
sol vents. Sone of(-A-Be internedi ates and starting nateriaI%JQ ed 7H {He
above reaction prgcedures are c'ﬁﬁﬁrcially avai l abl e, or na@ be

synt hesi zed according to procedyes already described in the literature.
30 WD 02/28837 PCIJ EPO1/ 11135 O Intermedi ates o fornHJa (') may be
prepared by reactilng an inte diate of formulg_UXVII) [w th an
internediate of fornula ( 1), wherein Wb reBre R Rt abl e | eavi ng
group such as ﬁ hal o R4t om” e. g. HehisBre-c,-bigreomnd @ ¢, in the presence
of nmagnesi min—cdi.et hy et her a i i OK s[Fgalvent, such as
di et hyl et her. “H + -Wb R—-@9Q (XVI1) (XVII1) (1155 ntereart es
of formula (XVI e prepared by oxidizing an intesspdi ate of fornula
(XI'X) in the presenceé ofwa suitable oxidizing agent, such as Mi02, and a
sui tabl e reacti goxpnert sol e q%vtﬁl?f?g‘wﬁmﬁﬁ@ﬁene chtoride. oxidation Il
QCH ,-OHO0 Q_ 1) 1@¢l ntermedi at f fdrmuka (Xl X) can be
prepared by r¢ nedi ate of formul h the presence of a
sui tabl e redugi i thi ' dpilde, and a suitable
reaction-iner I &d U ChiireH0,-galkyl—=Z~~C; ~salkyl

Q C O C1- 6al kj

~
C2-6alkenyl
(-A-9)
Y N
i 3 Rle\ NN
ﬁ R4 -—c\\ N R? Cl\\ E R+ | D
RI_C\ R3 I / = N H
N Ty
Z 0 (I-A-11)
, (1-A-11)
NH
(-A-12)
(:31-6alkyl



Internediates of forrmula (XX), wherein Q represents a quinoline noiety
optionally 15 substituted in position 3 with Cl-6al kyl and wherein the

car bonyl weoz28831s placed in position 6, said interned aPE€FER&E/NIBS
represented by fornula (XX-a), can be prepared by reacting an internedi ate
of formula (XXI) with an internediate of formula (XXI1) in the presence of
sodi um 3-ni tro-benzene sul fonate, a suit-abl e acid, such as sulfuric acid,
and a suitable al cohol, e.g. nmethanol, ethanol, propanol, butanol and the

lCi I(()e CIO é;l k@ﬁhﬁdﬂn}i o I%hjﬁbﬂ I-A-8) cdn also/ be cﬁ)g?/el:’]rtet@'ing @m&ilm;ﬁaif If(&’ﬂn‘nﬁl'i(l-A)
- 1V .
fornula (11 )‘X@éﬂgﬁ%éﬁéor& %\‘)PBI(ﬁc)f)(?eI %@cﬁ‘?ﬁdﬁlﬁﬁrc’ul’#mg “g&g d%%m’?’é)f“rml a

(XXIT1) Wit hof®? Hefdipibted isaid R Meid ofeprdsentéddy B, anvimfde:ompmnd by famnsia t abl e

| eaving gro hasahaoat [ I iLke, in the
presence of L@As% é’brF%Ctlé?Bé'Y‘}th a’é’ﬁlg‘?rﬁn §la%u%f3 I%FrT‘ﬁ? {uﬁi} &g&slti}? (Ill)l
react i onsi ngméseacd oferdujtabl2 Satwlyshswd as dorexhygleof ur an. V\D 02/ 28837

PCT/ EPO1/ 11 é@%%&yjé)ﬁﬁrmlgﬁ)(?&fjfﬁ%ucan n% suitabl&te %rg)l(x{eg?golhbe)nt (tiefl 8 rof! 1)

I nt er medi at e prepar ed y I ZI ng an
i nt er nedi at exemplef@expita (XXV) using the Moffatt Pfitzner or Swern
oxi dati on (di methyl sul foxide adducts with dehydrating agents e.g. DCC,

Ac20, SG8, P4010, 12 Ors C-CO-0001) 5in an inert S?i] vent \guch as
met hyl ene chlori de.ll 10 of Sn(R??), SnR?(C.ealkyl)s pl— 5
T R’ PO
| X (X1y (X |

‘ N
N W, R?*B(OH); | N~ “Rea

(-A-2) (Xill) (1-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-inert solvent, such as an
15 alcohol, e.g. butanol, or N,N-dimethylformamide.

i R
O -—
HC—NH—NH2 c\ XYY

| - / /N
T N
= / (i-B-1)

R3

(I-A-2) NaNa . )
I R
—Cl\\ N2
Za Ny
\ 7/
(-B-2) = N

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



RI-C'-H R CH2-OH -~- (XXV) (XXIIl1) Internediates of formula (XXV) can be
prepared by reducing an internediate of formula (XXVI) in the presence of
a suit abivwopmelss? ng agent, such as for exanple |ithium aPOVERIAMLISYdri de
and a suitable reaction-inert solvent, such as benzene. 0 Rl -C- o-Cl-6al kyl
"1 R CH-0OH (XXVI) (XXV) Internediates of formula (XXVI) can be
prepared froman internediate of formulal7-(XXVIl) by esterification in the
presence of a suitable al cohol, such as nethanol, ethanol, propanol,

but anol ande ;bé'tilﬁ%th}a&(é@ﬂ(ﬁwet &al decoagioind 90 €dimaga GUA 1YY ¢ fagthekbe | |

Cl-6al kyl -OH | -.C-O-l--% C—OC&-gﬁlk 1.& Ib%] gXXVI%é15 J

| nt er medi at S2V6Fe GFadcqmpRIRd ehiormpla s eI ;ﬁ%[% qroeeh. sadcRmPowR

formul a (a- bgingwepresedtedbgifognila (ZB-3)ehynaCith withl 4rmdtkylreenienesaifdnyl

i nt er nedi at bei ng,.repr n r l - . d by
reduci ng. anchiatas NP SREERE W E Pkl burichs T branle oBBRREn BRBRRLET 22
r educi ngs agemd a suitdbleasadticgriogre solventgsush s feraspmpleanethylene chiguddh as
pal | adi um on charcoal, and a suitable acid such as acetic acid. Wen Rl of
20 internediate (XXVI1) represents an optionally substituted phenyl noiety,
it can also be converted into,an optionally substituted cycl ohexyl noiety
by reduction in the presence f a sutable reducing agg&lsuch ds rhqdi um
on A1203, and a sgje}@(talee r edcricgagd t _®ol vent, such as '
WD 02/ 28837 PCT/EP01/11135 -22 [(* '
I nt er redi at é5A41) forrrulaizl\/),
substituted in position 2 with hal o, g. o;3~s@l d i nternedi at es c%ei ng
represented by formula (lIV-a), can d&x reacting an internedi ate
of formula (1V), wherein Q5 represeg);s a7 quinol i none noi etyql_\gi_%)h R5 bei ng
-b

hydr ogen, said internedi ate being r|A1r4()asent ed by formula (I , in the

—_—

presence of POCl3. R4

Compounds of formula (I-B-3) can also be prepared from a compound of formula (I-
A), wherein R? is Calkyloxy, 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.

C\ _r X R ‘ CI\ NV
‘ e R =
AN &2
N~ ~0-—C;-galkyl N o
(I-A-15) (I-B-3)

15 Compounds of formula (I-B-3) can be converted into a compound of formula (I-B),
wherein R’ represents Cy.galkyl, said compound being represented by formula (I-B-4),
by reaction with an appropriate alkylating agent, such as for example an intermediate of
formula (XIV), wherein W3 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.



(I'v-a) (I1V-b) Internediates of formula (l1V-a), wherein R4 is hydrogen,
said internedi ates being represented by formula (IV-a-1), can al so be
prepared W9 02/28881 i ng an i nternedi ate of 10 fornula (XX X)P@rERIPOCK3 in the
presence of N, N-di nethylformam de (Vilsneier Haack fornylation foll owed by
cyclization). wi O (XXIX) Internmediates of fornmula (XXI X) nay be prepared
by reacting an internediate of formula-(8XX) with an internedi ate of
formula (XXXI), wherein W represents a 15 suitable | eaving group, such as
a halo atom e.g. chlfforo, iRt the presence of a suitable base, such as for
exanpl e NN-di et hyRé{-tBQ ' d a suitable reaction-inert solvent, such

as net hylene chlorid -1 3 R(XXVI I-a) (IV-a-1) 0O Il + w/-C 3
R (XXX) (XXXI) (XX X) /28837 -23 PCT/ EP01/ 11135 | nternedi ates of
formula (1V-a) can be TonvéNted into ternediate ¢f forﬁ‘ula(lV—c) by
reaction with an internedi ate of forrrula( |IH-1-6Q redencgd of a
suitable reaction-inert soI vent %rp(y)aswan cohol , F hanol and the
like. W N1'1 L _R3 Al#3)6al ky _
(XIV) N" 0
?'( R4 Ci-galkyl
R'—C 3 I-B-4
I\\ N R ( )
z
ZSNT N0—Cy-alkyl
(I-A-15)

Compounds of formula (I-B-3) can also be converted into a compound of formula (I-
B), wherein R” is Cy_galkyloxycarbonylCygalkyl 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 W4 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.

X Rr*
3
R CI\\ P
= 4 |
R—C\\ X R3
(I-B-3) R52—W,, P A
(xV) Les
4
R
R=C AR’ (1-B-5)
P
Z SN N0—Cy-galkyl
(1-A-15)

10  Compounds of formula (I-A-2) can also be converted into a 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(=S)-NH2 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



(I'V-a) (IV-c) Intermediates of fornmula (1V-a) can al so be converted into an
I nternmedi ate of formula (1V-d-1) by reaction with a suitable am ne of
formul a WOM2/24837m), wherein Z3 and Z4 each independent| yPCERPEIEMIS

hydr ogen, Cl-6al kyl, Cl_6al kyl oxyCl_6al kyl , 10 Cl_6al kyl t hi oC1_6al kyl or
into an internediate of formula (I1V-d-2) by reaction with a suitable am ne
of formula (XXXI1l1-b), wherein Z3 and Z41%re taken together to forma

het erocycl e as defined hereinabove in the definition of R2 provided that

t he het er ocygibe coapdnhd sePratlal @a9] waseinRt ks@gnkakion) sdidcdhpoupddsance of a

sui tabl e base, such.as. for | e di pot assi um carbana nd a
reaction-i né?ﬁfe%%@éw tsf,omé'f}é rqleés?{gil' Ry ﬁ%%‘?%ﬁh?l*@%ﬁ?ﬁ%ﬁﬂ@ldgl such a for
(I'V-a) (XXXlekahple)C;(shlyledijle, i (He\pragenceddPd suitable Habd/-sdelP)s dgothstiwnnedi at es
of formula (V- rei - - -Cl, said
I nt er medi at %gr\égﬁ%tﬁ,gé’r‘@iapsﬁ&@%l%glggﬁt;g?c%%t%ﬁ?wec ) ®can alyso be_gonverted
into an interyredi age of forrmula (1V), v}perei R*R2 and R?h@_rlle t akgn taoget her
to forma hjvgl ent 20 radical o# f or mil-a - O Chi2- CRi2- CH2-", Sare irteredi at e
bei ng represenpeEdivt of mul a (fV-e-1), \/ fon with a b aci d,
such as hydroc' pci o aHa-THeNH; ke di qitegk FI. V- a- 2)
can al so be convertad Yt o an interned at € of Nfosm"ﬁ y?' %,Mereirf R2 and
R3 are taken togdza_g_g)er to forma bivalent rgdiecal of formula 02/ 28833
PCT/ EPOLP11135 -24 sajd internediate bej ng represented by formul a X V-e-2),
by reacti ofompdyngpef forragp (Mapa) anthscopyatediipte agfompoypgs effiogmula (I-A) or

reaction-i ngLB) SPhetERX isRA, sanBcip@inddReg refreSontét hafoiulal(Ls-8), %z acid

| V-e-1 | V-e-, .5 I nternedi at of _f | a may . be prepared
E eact i n)g gn r?"r?f‘@%‘ %g‘i aé}t”éteg"f‘e“ﬂ?ffa r?g ?%PT(‘%&W Wtﬁi{)ﬂ]&% "YWF (Pfef%ﬁ?l‘i%aqfél S4t X}?l?)r nul a
CH3- NH- O CHdasd) stidheasfoesangie NN-diktiylethardnang ladd invihd presenceanich sitsblet abl e
reactl Ori-()I neré&ctigg-lir\{e%psto’lve%ﬂ%nck?gs i?&l@éﬂo?,réeg. ethanol.

N—R’
'Ol 7 1 "
R—C—q + R—NH, —— R—C—Q
(Ine-a) (XVI) (love-D)

As already indicated in the preparation procedure of compounds of formula (I-A-13)
described above, the compounds of formula (I) 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. Appropriate inorganic peroxides comprise, for example, hydrogen peroxide,
alkali metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium
peroxide; appropriate organic peroxides may comprise peroxy acids such as, for

20 example, benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid,
e.g. 3-chlorobenzenecarboperoxoic 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



chloride. 0 111 -OH R+ HBGNHOCH3 ON-CH3 R Il /OGN (V) \CH3
(XXVI'1) 10 Internediates of forrmula (VII), wherein Qrepresents a

qui nol i neveroz/z88g7 in particular a quinoline noiety wherei PCREPIELIEISHYI, R3
is methyl and R4 is hydrogen, and the carboxyl noiety is placed in
position 6, said internedi ates being represented by fornula (VIl-a), can
be prepared by reaction an internediate-28- formula (XXXIV) in the presence
of a suitable al dehyde, such as CH3-CH2- CH( =0, (CHZO)n ZnCl2, Fed 3 and

at f,”' t ?bl e 115tefn@<ﬁﬁz§tb96fgoﬁﬂﬁla (ﬁ@hmgrbte ¢ Bpreatti ﬁﬂhfdrmceidlﬁfe of fanmlle
et hano l t er nedi.at es formul a
(MI11) can 6%%%%%& ‘%‘Vﬂ'ﬁag f:}@}‘ﬁx @X{’ «5]& e&%‘%l‘@rre?‘&??‘?ﬂ}? %S“"é’%ie(
\6v|2'; 2832 i nt2 esavarh 1 @bep @qichfasrarhallcaatbﬁﬁ)(é(gl Jhlomo, bromeaektha tike,df the m’awnadabé
7 5 PCT/.EPO r
tetrakis(tr .%%ﬁwlﬁlné‘féﬁﬁ%f ag%l g%brlr? %Agp()@?}?h% 8 \%ﬁ?mr?éh e dlethylether
sol vent, such as for exanpl ef{jdi oxane. 3 ~\ /R i PH. L + Sr( (C4H9)3 N 5
( XXXV) O—'C—H k Lh_% C?H-—Q
5 (XVIT) XV )

Intermediates of formula (XVII) may be prepared by oxidizing an intermediate of

formula (XIX) in the presence of a suitable oxidizing agent, such as MnOs, and a

suitable reaction-inert solvent, such as methylene chloride.

- 0
oxidation i
Q—CH,—0H —» Q—C—H

(XIX) ~(Xvi

10 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.

ﬁ reduction
Q_ C'—'O-CI-Galkyl - Q‘_CHZ_OH

) XX

Intermediates of formula (XX), wherein Q represents a quinoline moiety optionally

15  substituted in position 3 with Cy.¢alkyl and wherein the carbonyl moiety is placed in
position 6, said intermediates being represented by formula (XX-a), can be prepared By
reacting an intermediate of formula (XXTI) with an intermediate of formula (XXII) 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 like.

C4-galkyl
0 (C4 6 yl) (©y-salkyl) _ | ﬁ)
! /U\ /u\ C-calkyl—OH C—0O—C-galkyl
o j[ 1 6 \N -
HoN
(XX-a)
20 ) (XXiH)

Alternatively, intermediates of formula (II) can also be prepared by reacting an

intermediate of form{lla (XXIII) with an intermediate of formula (XXIV), wherein W

is a suitable 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,
25  such as tetrahydrofuran.



(XXXVI) (Vi) Still sone other preparations can be devised, sonme of them

are disclosed further in this application wwth the Exanples. 10 Pure

st er eoi sov@pn2/2888pr s of the conpounds and the internedi at BET/BPOYHILIS

invention may be obtained by the application of art-known procedures.

D astereoners may be separated by physical separation nethods such as

sel ective crystallization and chromat ogrdphi c techni ques, e.g. liquid

chromat ography using chiral stationary phases. Enantionmers nay be

separated from each other by, ﬁﬁe selective crystallipation of their 15

di astereoneric salts with reatly actrwg achels.glAlfernatively,

enantioners may be separated by chromato-graphic tec nfgues using chiral

stationary phases. Said pur®Xllist ereoi goawric for ymey al so be derived from

t he correspondi ng pure stereoisoneric forns of thée appropriate starting

materials, pPrisuncibeies ofzfiormpla (XSdE) rambopiepared by exidizing an wéarmediaie of

; E) er eos peC'dffbﬁﬁlhl!a gxx% %Isi%@&l!?é b&lé)ffgit HitsRe ot f‘ailwemtséx%aﬁ%i@ﬂ%thﬁﬁﬂﬂﬁﬁer ed, said
compoun e sy esi zed by stereosel ective or €0 c

ot hods, of BT AL BHIHES B S V0. SOvabap SIS R  al 1 y

pure starst i rig an ifgfedol @nssuchiae heoh Weweshl@ideor s of the conpounds of fornul a

(I') are obviously intended to be included withing he scope of the

i nvention. 25 A stereoisoner i_%Hqg ound of #QL@UHQ (I-A) or (I-B) such

as a cis form may be converted Tht anot el st ereol soner such as the

correspondi ng trans form by r??%@ing the conpeuag) wWith a suitable acid,

such as hydrochloric acid, in presence of a suitable reaction-inert
sol vent, sudhteasediges efdamila (KefV)atay de piapasm. by3@dddieg swimpamedmteodt f or nul a
(I-A) and (I ' J L.cal dition
salts, the ‘Bg%%?:%$§&%§¢h§§&§ﬁ%%$ﬁgggﬁﬁﬁigﬁﬁgﬁgég%Fyﬁﬁggﬁgﬁgggn or s

t her eof showithigmaummivgdarade ande syitpbleyreagiigpdngrhsqiugnti ugh as bazeadp | nGLUR
w WO 02/ 28837 PCT/EPO1/11135 -6 antagonistic activity. The Goup | nduR
speci fically antagoni zed bypthe—esgaty eempowidspisoihe nd uRl. The

md uRl antagonistic activity of the present conpounds can be denonstrated
in the Signal transduction on_cloned rat nGLuR&xyn CHO cells test and the
Cold all®dynia test 5 in rat MY h a Bennett | 1 gation, as described

her ei naf t er InfetgediQed dfeformiled (MR ANt ageprepared ok an fnjermbdiae of forparld i cul ar

their G oup R antageni stic actiVvi and .eve re.i_n rticul ar,
thel 1 moLURICGHVREOrrEETEAaR: TUPE proctetar S sTBR AT TSP At rRaEby  or
(1-B), thei retidnok ipdesnolpbatamecadthe dikk] andacuidphlabtid, $0haddalfurmracghl t s,
quat ernary am nes and stereo' enic@éQGQAmmeriq)forns are useful in the

treatnment or prevention ofgigl ﬁate-Lnducedﬂdm£e@s@§@g@ the central
nervous sytem

(XXvii) XXV

15 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 (XXVII-a), can be prepared by reducing an intermediate of formula (XX VIII)
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

20 intermediate (XXVII) 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.



Di seases in which a role for glutamate has been denonstrated include drug
addi ction or abstinence (dependence, opioid tol erance, opioid wthdrawal),
hypoxi c, ve@mex2883and ischem c injuries (ischem c stroke, Rar/@pr@c1iass est),
pai n (neuropathic pain, inflanmatory 15 pain, hyperal gesia), hypoglycem a,
di seases related to neuronal damage, brain trauma, head trauma, spinal
cord injury, nyel opathy, denentia, anxie®3, schizophrenia, depression,

i npai red cognition, ammesia, 5)I pol ar di sorders, conduct di sorders,

Al zhei mer's disease, vagChhpr dgneatdm, M Xed TR By and vascul ar)
denenti a, Lewy Body di s§ Paflki nson' s di sease,
Hunti ngton' s di sease, g#gi Ag, Amyot rophi ¢
Lateral Sclerosis, nulti pI e skl erosi S, "AIDS (Acqui red I mmune Defi ci ency
Syndrone) and Al DS rel at ed cotpl ex (ARC) In vigwofy the utility of the
conpounds of formula (I-A)X&AY (1-B), there is provided a nethod of
treating wa r

ol Ut amat e | pgsaarcu oy frop DR QAR aitiEmdt By,
conpri ses t pesitigul&iwitkshalaeigoshlongr @ﬁ@nmw: W%IbCWWﬁsetnﬁ%ib)bﬁﬁ’ﬂnufa an
effective aWQ? cf b@gfé %Qmeﬁ’(ftm faﬂrlﬂﬂéhﬁecﬁbt'e%} f&uld 18), wikrdn @¥1 de for m

a pharmaceuti ca ept abl € addi |o a quaternary am ne or

possi bl e3 st &REsieRBAUROIMSRSNOKEY With R tQS’"WatFW‘PﬂCB éﬁﬂnﬁﬁllage S| udl ng
humans. 30 képr¥deaidddy fofigula PoMB), deme prdkeflcddbfar@E 0l ogi cal properties, the
compounds of formula (1-A) and (1-B) or any subgroup ghereof their
N-oxi des, pharmaceuticglly aqceptable addition sal tsR quaternary am nes
and st er eochen cally i s Ris, may be used¥y iscine. In
particul ar, the use of gnpoynd of f_n.Lm.LI_a>(I-\) ) in the 35
manuf acture of a nedi camnef ot X{reating or pre g ut amat e-i nduced
di seases of WO 02/ 28837 PCT/ EEPOl/ 11135 -27 the centralN nexvous systemis
provi ded. More in particul ar ¥ the present conpounds nay be used as

neur opr ot ectants, anal gesics or anticonvul stants. Thea)present invention
al so provides conpositioffébfor treating or preventing glutamate- 5 induced

di seases of rdlifafild &' @foﬁl%hé( AR P UALRT ﬁ“’ﬁﬁ{fd%g@ﬂ A &lﬁ‘gﬁgﬁg&g B&nkY

effective anpo
phar maceut i c«mrmn@ddverpfpmlé (IVeand).icen alsp ba.prmmd bynﬁ@it@g@néntem@h@té ®pounds

of the ppes %dl&‘{’)@ﬁb(})ﬁltl?PO@l‘g}ﬁn%%ﬁ%&@e bheeafmdmyiiRmamid alsmdiat ed into
vari ous pha JFIU C g‘s 3) ni sﬁ)raﬂ on purposes. As appropriate
conposi ti on Oé—m,y&;log oliqved yeﬂyF sitions usual |y enpl oyed for

system cally adm ni ste dr ugs To prepare t heYkar ceugs cal
conpositions of this nvent i on" a therapeutical fecCfive amount of a
asz

particul ar conpound, i NIBF~C di-t+etr—samt f e active
ingredient is conbined in intinmatesadm xture with a 15N phafnaceutically
acceptable carrier, which carrier may take a w de |\ya 5ety of forns

(XXIX)

Intermediates of formula (XXIX) may be prepared by reacting an intermediate of
formula (XXX) with an intermediate of formula (XXXTI), wherein W7 represents a

15 suitable leaving group, 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.

N 0 b
o N B
=—NH, 7 _l S NH"C_|
R3 R3
(XXX) (XXX1) (XXIX)

20



depending on the formof preparation desired for adm nistration. These

phar maceutical conpositions are desirably in unitary dosage form suitabl e,
pr ef er ablwoQ 0£/28837 admi ni stration orally, rectally, topical PgI/Epavaasisaneous|y
or by parenteral injection. For exanple, in preparing the conpositions in
oral dosage form any of the usual 20 pharmaceutical nmedia may be enpl oyed,
such as, for exanple, water, glycols, o0i-£%, alcohols and the like in the
case of oral liquid preparations such as suspensions, syrups, enulsions,

el i xi rs andigedmsdissof formslal(TViayéanrbetiosvateinasarsinaitbdigte of ganga (IKa) i n,

| ubricants, binders, .disi.nteqgrating_.agent the Iike in the.case of
powders, pi PV§‘?aCE8%8’§ aé‘s‘“%ﬁrge‘?lﬁtﬁlogtf%‘%’%m)d? ﬁ}eﬁé?siﬁméea%tlea ﬁuhtagle

admi ni st r at reantion-atektedodvean ductagsan dsolidh e matbal avdthedidist advant ageous
oral dosage unit form in which case solid pharmaceutical carriers are
obviously enpl oyed. For parenteral conpositions, the cagrier will usually
conprise sterile wateR, at least in |large part, t hough qther ingredients,
for exanple, to“aid ubisity, may be included. |INeciahl ergol utions, for
exanpl e, may be I'n Whe Ghii-Re" Car++er—8o ‘
gl ucose 30 sol ut} m xture of saline and gl gesofutlion. | njectable
suspensions nmay arso Be 5t epar gptxkm whi ch case approprf‘late()f'l'ctj'l§fillﬁl1
carriers, suspenai%ng agents and the like may be enpiayed. Al so included
are solid formpFE&Barations which are intended to be converted, shortly
before use, to liquid form preparations. As appropriate conpositions for
topi cal application t e \ clt I Lt 1.0 I oyed
for 35 topi %?delé?ﬁonit}efé elglgxlg\hg)r %aélsa?%.%éog &g:g%@ﬁ%& éeq IF&?%I?‘ géﬁg{en&fsf?@hgnpoos,
tinctures, Ba&tds by reddtionevithss sutableaminpolfpomyl Hka), wherein ‘As a1iseZs

conposi tion [ LDicst loQ0C carrier
opt | onal I y %%%P?@%?Qzﬁt%ﬁﬁﬁéﬁ 2@%%%5&%?%2%@%%“&%%%&“?m 02/ 28337

PCT/ EPOLP1 1 £3salkpithieGi-¢akipil €T ke an Hetagae offigrmpladlY y-dwgrartigniitha
sui t abl e addiitdb¥eesmde oRfyrniiad FOEXIM-b), W @Ein A, CGRE 2, iaggakenddpethertddbitnh wes do

not cause a,significant.del.eterious.effect to the, ski.n. i ditives may
Foci |1t at e BRETORIGE A SEPa BheperavRas b e iatinal Rray Vil BR e feleiog e
preparing t kemgasdisragtbastomeosiregenrasom, Tih dlsepresamoe of & suiteblentrage. fsectaanioni st er ed
In S5 varli Ou%xé’iﬁfﬁ%’di Tgssﬁ éargor{aliea,‘gﬁ&ig%ﬁ%{ioﬁ e%o[l\ae?lt,%u al ,WJ’ as an
ointnment. It 1s especially advantageous to fornulate the aforenentioned
phar macdét i danethyléerpwaiidé.ons in unit dosage formfor ease of adm nistration
and unifornmity of dosage. Unit dosage formas used in the&’specification
and clains hereimyreferqs to physically 10 discrete u‘V\i itabl e as

uni tary dosages, } ontaining a predetermn Ias yR of active

i ngredi ent cal cullat e to producéd t htiHgesi red thgrapeyt gl ef bect in
association wth e neqigied pharmacgutical carrier.™ Exanpl GF—@‘ such
unit dosage forns are tablets (including scored or coated tabjets),
capsules, pills, $¥@positories, po kxRacket s, waf er®,d-inj ect abl e

sol utions or suspensions, teaspoonfuls, tablespoonfuls and 15 the |ike, and
segregated multiples theéreof. 4

. VQ RN —R?
0 AL
(IV-a) (OKX1II-b) (IV-d-2) Z“j
Intermediates of formula (IV-a), wherein R® represents CHy-CH,-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 radical of formula —O-CH,-CH,-CH,-, said intermediate being represented 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



The therapeutically effective dose or frequency of adm nistration depends
on the particular conpound of formula (1-A) or (1-B) used, the particular
condi ti owher/erg37 treated, the severity of the condition beChgrPeweaised, the
age, weight, sex, fed or fasted 20 state, and the general physi cal
condition of the particular patient as well as other nedication the

i ndi vidual nmay be taking, as is well kno# to those skilled in the art.
Furthernore, it is evident that said therapeutically effective dose or the
ef fective daSlgH,- @Qﬁ&j}ﬂ@ysahﬂnt@MEﬂﬁtb lﬂﬁng’ fbpfe@aﬁedibsdﬁﬁﬁmh(lg’ en), tblye response

of the treated .su L.ydependi ng on .t he. aualon sician
bt escri bi ng EAOL BiBIIMEC oy WHE B8 preFaio i iPumiP stitlipPing Qigent

appr opri at e at an aktoholj sg.athdanob required dose as two, three, four nor e
sub-doses at appropriate*i ntervals throughout the day. Saipd sub- doses may
be fornul ated as um\jét dosage forms. The follow ng exanpleq are intended to
illustrate the pr | EHomCHBOCEXTSEr i nent al p er, "DV
is defined as N, N-[di hyLf ormam de, "DIPE" is defi

di i sopropyl et her, NT S~@ef i ned as di met hyl X f Oxi is defined
as 2,6- bis(1,1- d| met hyl et hyl ) - 4- met hyl phé‘ﬁ‘SI and " THE" |s defined as
tetrahydrofuran 35IWR)02/ 28837 -29 Preparation of the rmedl at es
Exanple Al Preparation of I r T -OH (inferm 1) O PCT/E‘F%l/lllSS A m xture
of 4-(1-nethyl et hoxy)benzoic acid (0.083\mwl) and Rh/A12G3 5% (10g) in THE
(220mL) was hydrogenated at 50C (undgr 3 I pressure H2) for 1 night.
The mxture was filtered over celjt@. wash
Yield: 16g of internediate 1 (106% Exanpl
2- et hyl - 3-met hyl - 6- qui nol i necar boxylic acid (int&um= m »t ur e of

4- am nobenzoic acid (0.299 nol) in ethanol (250mM ) wasNstir¥ed at room 10
tenperature. ZnCl2 (0.0367 nol) and (CH20 n (10g) were added. FeCl3. 6H20
(0.5 mol) was added portionwi se and the tenperaturd&Vra®ed till 60-65C.

Propanal 5( BMﬂnecm?s &fcteﬁl%mvpm@ Be PYlarcdl b¥y BRI aa%ﬂeﬁﬁedlzda%f mﬁu%r e was
refluxed for hours and gt r oom :ngpﬁﬂé é hour The

m xture was W@d"’ﬁ%@‘b‘“\tﬁ{‘@ lam prmgla &}gﬂné ¢ PYeSenCIb £l trate
was aci di fi adl’tdatonpldiihidzble didkcNitabid rédetiotFineriotveng Sudibacamgleated til |
dryness. Th%hfo%%edue was used without further purification. Yield :

” " O—CH3
RM—C—o0H + H3C—NH—O0—CH; =3 R—C'-’N\

V) CHj
(XXVI)

10  Intermediates of formula (VII), wherein Q represents a quinoline moiety, in particular a
quinoline moiety wherein R? is ethyl, R’ is methyl and R* is hydrogen, and the carboxyl
moiety is placed in position 6, said intermediates being represented by formula (VII-a),
can be prepared by reaction an intermediate of formula (XXXIV) in the presence of a

- suitable aldehyde, such as CH3-CH;-CH(=0), (CH20),, ZnCl,, FeCl; and a suitable

15  reaction-inert solvent, such as an alcohol, for example ethanol.

CH;~CHy;—CH(=

O
(CHgO)n
H,N ﬁ — C——OH
C—OH

(XXXIV) (Vii-a)

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



56.1g of 2-ethyl-3-nethyl-6-quinolinecarboxylic acid (interm 2). Exanple
A3 Preparation of (interm 3) H Pentanoyl chloride (0.2784 nol) was added
at 5C towont/x488T e of 4- bronobenzenam ne (0.232 nol) andPCT/EP01/11135

N, N- di- et hyl et hanam ne (0.2784 nol) in CH2Cl2 20 (400m). The m xture was
stirred at roomtenperature overnight, poured out into water and extracted
w th CH2C12. The organic | ayer was separ2ied, washed with a concentrated
NHACH sol ution and water, dried (MgSO4), filtered and the sol vent was
evapor at ed. cBSst, @idnCHdFof 1&\@&&&0@5@ #lph@@btﬁﬁé)ﬁallidﬁﬁﬂﬂuﬁ@ﬁ fhgfablelThe
precipitate wa§ filtered o r|e he residue (35g, 63% was taken
up in CH2ClEACHISEGQLyeat. 23"11 %&8?%9&%9 ¢diPXf%% ed, washed with a 10% K2003
solution, washed with water, dried (MSH), filtered and the sol vent was
evapor at ed Yi el d: 30g of int ernediate (3) (54% . WO 02/28837

PCT/ EPO1/ 11135 - 30 Exarrple A4 Preparation of 4 ) NC (ipterin_, A mxture
of 6-brono- 25_ -qU| 51 i none (0.0 nol ) in POCL13 (55m )lfwas s |rred at

60C over ni g % Cfor 3 /S\and the sol vl op Bt ed. The
residue was t s p\I‘ CHCIZ, ur out into ice wat i i

NHAOH conc., fi d_Qver ceI| ﬁ‘ghéxtracred—vm'rm-l T

| ayer was separated, Mried (MgSO4), filtered and the sol vent fas
evaporated. Yield: 14.5g of |nter ﬁ;te (4) (67%. Examlp e A5 &)
Preparation of(xkkmgerm 5) C ) was added dropw Sﬁ at 10C under N2
flow to POC13 (108ml). After 10 conpl ete addition, the Mm%t ure was al | oned
to warmto roomterrperature. l\l—(4-brormpheny|)butanam de (0.33 nol) vvas
added porti gnw m xture wa tirred at .85C ov hen Iovved
to cool to ggﬁn r‘?ﬁ‘é? BIeRfe 18‘??0"5‘83’&%3138%508}? Of%&én ef&%i‘:?n‘%?ﬁf é{l}%g& on)
The preci pi applécavies wiihl theEeainples., washed with a small anmount of water and

dried (vacuum . The residue was washed wth Et OAc/di ethyl ether and 15

dried. Yield: 44.2g of internediate (5) (50%.
10  Pure stereoisomeric forms of the compounds and the intermediates of this invention

may be obtained by the application of art-known procedures. Diastereomers may be
separated by physical separation methods such as selective crystallization and
chromatographic techniques, e.g. liquid chromatography using chiral stationary phases.
Enantiomers may be separated from each other by the selective crystallization of their

15 diastereomeric salts with optically active acids. Alternatively, enantiomers may be
separated by chromato-graphic techniques using chiral stationary phases. Said pure
stereoisomeric forms may also be derived from the corresponding pure stereoisomeric
forms of the appropriate starting materials, provided that the reaction occurs stereo-
selectively or stereospecifically. Preferably, if a specific stereoisomer is desired, said

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 ekample 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



Br b) Preparation of N 'O (interm 6) A mxture of internediate (5) (0.162
nol ) in methanol (600nl), and a solution of nethanol sodiumsalt in
nmet hanol ve® 0338371 154nl) was stirred and refl uxed over ni ghPCT/EPéig11mdsxt ur e
was poured out on ice. The precipitate was filtered off, washed with a
smal | amount of water and taken up in CH2Cl2. K2C03 10% was added and the
m xture 20 was extracted with CH2Cl12. Th26-organic | ayer was separat ed,
washed with water, dried (MSO), filtered and the sol vent was evaporat ed.
zfl el d: 317?%@ omgtﬁ@édﬁad atfge Fﬁ&)uplﬂl@ﬁd llileecﬂma( g 0171?1 aﬁﬁlg?neaabﬁghgqjgeseﬁt 0
interm ny i m dazol e nol ) was added portionw se
%laﬁmﬁh@

to a m xtur &BPoU cycl ohexanecar boxylic acid (0.063 nol) in

Then N et nofy ol B3 bls i) SHRG SRR ER nd it i

added. The rHigialitrensgastiot on clodeditat mSHnRﬂ anﬁ&%@@hée&b\aed Hiegkald a@@ﬂ)’ﬂlwe@ut
into H2Q aqgrﬁg%tﬂ%@&n ttl%g@#%aesgaﬁf‘}g &, | ayer was separ at ed,

washed sévera tines wt filtered and the sol vent was
evaporated. Yield: 12.6g of interm 7. Exarrple A7 a) A m xture of

6- f | uor o- 4- oxo- 4H 1- benzopyr an- 2- car boxyl i ¢  aci d‘g % é%) i 3]& acid
(400mL) was LHpde SisarmbaR ditegompghicactiyily. aere in pyfigplagtherr Afroup Hg{ﬁ e of H2
(3 Sql“ v), ahﬁgoﬁélﬁcélidll&lty\&ﬁa ebéil tneredd paftfculakeif iGluRL anmgsmaml dvay.ed. f ]:I'he
residue was  stirred.in.petr [ 0
and dried (VECRFROUERSL Ofﬁ‘upﬂf(? 2510( iﬁﬁ;&%ﬁ ]Ié |@a(fegbﬁm%ﬁgcee éﬁ%ﬁ«g t he
pr eci pi tiat e addisiofi shlitspeatembfy amidedaridetere¢ahaminatly 18@®ra>rféﬂh$ afle ugefolinrthe 85C) .
vield: 8.8 Qﬁ{? % @M b&‘g(r&'&ﬁmﬂbf%ﬁﬂéﬂﬁ ifdhicta dQ@&%QBf’fh%r&e%rﬁq{eﬂ%y% épact d
re o

(interm 8) I nternedi ate (8)

et hanol ( 400pgasesrin wm@oaqulsfﬁr)glv@@ates”taﬁ peaarlemumsiraiedl ipediiflerdspe arlds umsor The
sol vent was aB&’tﬂiéﬁé@(cﬁﬁeﬁdehJ:e @f)ﬁ()ﬁ@ﬁﬁeraﬁgaeom@ﬁll\ﬁﬁﬁha\ﬂtﬁ) %@oﬂbsﬁ@kmeﬂdl n

CH2C12. Th 10%.. dried
(VgS04) {1 ORI o) Fecie SHDLAAL G AR Pl (ot BP AT st bR

6-f 1 uor a53, $afh, hyptrrﬂgedrh)lhqugzywpmamszasmrddm@tMalrQnahtlmnage Bjair #Dpa, C)
Reaction unqgry Bawmd) sPist 68 By SflletdPuthly Sdednd B NARAEY Nk i nurhy dr i de,

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 utility 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, pharmaceutically 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



70 wt % solution in nethyl benzene 3.4M (0.44 nol) in benzene (150 m)
(reflux) was 20 added dropwi se during 1 hour to a refluxed m xture of
interm WQO02283nol) and benzene (600 m ). After stirringP€DEPR/B1350Urs at
reflux tenperature, the m xture was cooled to 15C. The m xture was
deconposed by addi ng dropw se ethanol (30 m) and water (10 m). This

m xture was poured out onto ice/water anfl/-this mxture was acidified with
concentrated hydrochloric acid. This mxture was extracted with diethyl 25

et her (500 He)centthienepRpakiited iop@anied. Mot lin p@sicWas iechrasent covap@mds daiyed,
sidue was purified by

filt d th I t ated. .Th

clol uﬁ{wech?gﬁBPBﬁﬁaésﬁy%g’gg?%@f’%gﬁgégﬁ gr(aélltlﬁ%rﬁfuisfa 1C13). The desired
fraction was collected and the eluent was evaporated. Yield: 34 g of

6-f I -3, 45di h -2H.1- - 2- net. ‘ 9 30 d
React | on undlf PR Trigs REDEARAIA BB R Ry el Provetbthe efigitbae )
m xt ure 5 of instubethdisassd ofdhe pdnsral dervpas systent JormnprisQupiberapssicaly eifgettveadded
sul 1 oyl bl shiebfiaiel coppdfindby fo‘i'ﬁhﬁla”(?—g%)(brrﬂr(%—ﬁ%ﬁc?a Rhfbeuitcally h@pihBieMm nut es,

a mxture of i1nterm 1 n CH2C12 was aglded during 5 m nutes.
After stirrcager ofdilsnti nut es, N, N-di et hyl et hanami ne (125 m) was added.
When the m xture was warnmed up to 35 roomtenperature, it was poured out in

wat er. The oduct s _extract with CH2C12. The qrganigc | ayer s wased
et o, Thetgsae Sompeines of fredstienou i GatLrbdi Srsak Ty 18

PCT/ EPO16 11 f@hua2d thto eaicas phavegeountidab thrmfier adesnidtratiomamirdoss.odgsed i n

di ethyl eth i & , j i The
resi due was %%%IP %?%gg%pﬁ%%?%&%kwa m)ét %fg‘i‘ﬁé‘gﬁlﬁh%é@g?%“?ggg‘%@_@?@fﬁem :
CHC13) . The syerhiceldly administesingdasese oF¢ pepad thpharmaceaticd sompasitiops Afgbisat ed.

Yield: 21.6;0effiofafthstapmidarty Sdeide amdbhtlor HrdBmpotad hpsacdehyde 5
(interm 11)::1 OH I(13) Pfroepar ahl on, Of,nél r(]} erm 12) CF-, VY -Er:\r' ﬁn’C-lt nButyl |'ithium
1. 6M ( 0. 056 2Adifipn salToaygasthe pefiye ingredientis copmbiped dp (Rtimpte aEmiXiure A at e
(5) (0.Q46 phiomaceutitktly 6dddpnble.cafisa, whichwagiewamysakier o willeatarieQiE féons 30
low v, ThECRIEON S aorttprphprdfor ey s Bl RS T RRpAHACC
t enper at ur e coppositehs at@desirabliyrin oniRQ desazedrim awitably, pieferablyORs. The or gani ¢
o1, 0SSR L RS ey SO e,
silica gel EEADRIALN NESRAMBE BEAPENIOSERRS Goprabdosiss foomy #yY OfﬂFﬁéS‘}ﬁ‘gr e fractions
wer e cohpecpiitnpeuticAPmsdh vieRtbe easpleyalh icht R dfor ¥k £hpsle, Watbg gbifcols, 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 appropriate 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



interm 12 (55% . 15 Exanple A8 a) Preparation of and (interm 14) A
m xture of internmediate (5) (0.1127 nol), 2-nmethoxyethanam ne (0.2254 nol)
and K2CO®0 (0288264 nol) in DVF (500ml) was stirred at 120BCf/@poilBiisours and
t hen, cooled. The solvent was evaporated. The residue was taken up in
CH2C12 and H2O. The organic | ayer was separated, dried (MgSO4), filtered
and the solvent was 20 evaporated till e28ness. The residue (33.53g) was
purified by colum chromatography over silica gel (eluent: CH2Cl 2/ CH3CH
99.5/0.5; 15néelerﬁzettiﬁ%@gé¢t,aqiﬁioﬁm@ siiinedwith aoitatde addititdsaif ang ahtuenins wer e

y 0

ted. Yield: 5 . nt 4 (389 1 %..
crapor et ot LS pn Sy ey b D s e )
t hi onor phol ikie. $40d a8diivesh)y faoilitde GRIdnRABis(ratidibtortbe ykin andivFmap 0 ficlpfulas

stirred at 120 [ .Ss0| v VsSn Ll s. The

resi due WasiL rf%é)fna%ﬁl Ejtiené]e%i%%i@;%%ﬁ%o%%e or%lo\éﬁil%gg %9%5}1 g]@gg&yéaqﬁ

PCT/ EP01$ 11t@%ous3Bylsages anvatransdprnad peigh, afrd @t-OnMasea)omntent.er ed and t he

sol vent was evaporated. The residue (26g) was purified by colum

chr omat ograﬁhy over silica gel (eluent: cycl ohexane/Et OAc 80/20; 20-45 m.

Two fracti ofds orpeeiably pleataegonnia fomaslate shy Yormentigaedp BHCEd. The two

Er(act: OnZ 9‘“@(5@%&@&6” _ 'sﬂg@nit\db@igé 3f<_)1%1flﬂaegécegdffaﬂﬁﬁﬁﬁlstrétﬁ)n((jagﬂzﬁlifoﬁmmjaolBa@_age. f
anpl e A= Ami enzoi ¢, .aci , not) .was .added .t 0.a _sol ution o

Sodtum 3. npRsSIAIRERF Pn s weaTa e d SRS RS R sBeRR " e

m xt ur e 10as distiete wdts saitable ef tniteeyldo@gen, earbnmiticobtalniol a predeterimned, qudnttyet at e

(0.216 nol) . Ar.onyd ] . 4 hours.

e hanol | ( 2080 RALESGEAGAINAR .3 L I ARRENTEMRRG! SR kPes00ud <.

The mi xt ur e withsheregpiedpharmacensicalesitinge Bramplss of serh ynit dospgediopme afe/ NHAOH

and extract e tiflciidiiEieored BEcRdaMbISts), A4FIuINaBilE] dupBosiloMs; Phwdand

evaporated. The residuée was purified by columm chronmgtography over ilica
gel (el uent P?Ckef*?2@f§9‘fsz-1?ﬁ%tﬁl§ﬁ6?1u§@951‘3r.Sﬁﬁﬂ?@“ﬁﬂ?é@@%&&ﬂﬁ%@%ﬂ%@“ﬁﬁ? ?‘%‘it ed
and 15 qvapeéfedil@dandricgtebated2d@tipies gebeplf. 3- met hyl - 6- qui nol i necar boxyl at e
(interm 16) (45%. Db) Interm 16 (0.098 nol) in THE (270nl) was added at
OCto a solution of LiAlHA (0.098 nol) in THE under N2. Wen the addition
was conpl et &he vigrareutidiy offeanse dasd defreqiney of admipisteption depentls paéeed of f and
washed w t hp?ﬁélﬁéfgcgﬁ &nﬂr&%‘ﬂr&éi aY&Y or wEd, 86k pVHAM conblitioh®esfg of I and

evapor at ed. t was used W thou fur(} her X
treated, the severity of the condition being treated, the age, weight, sex, fed or fasted

20  state, and the general physical condition of the particular patient as well as other
medication the 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

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, “DMFE” 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



20 purification. Yield : 16.71g of 3-nethyl-6-quinolinenethanol (interm
17). c) M02 (0.237 nol) was added to a solution of interm 17 (0.096 nol)
in CH2CLav0 (208881) and the m xture was stirred at room t erOPEROUNES Or 12
hours. The m xture was filtered through celite and the filtrate was
stirred again with M102 (20g) for 12 hours. M02 (10g) was added agai n.
The m xture was stirred for 12 hours. Th29-25 m xture was filtered through
celite and evaporated. The product was used w thout - further purification.
Yield : 11. Plgyaediod-oreidimter®edidiegol i necar boxal dehyde (71% (interm 18).

d) A soluti 0 ?rmcyc ohexyl (0.14 nol) in 1,1 -oxybi sethane (50m) and
My turni ngggﬁﬁ&vvas added at 108 to a mxture of THE (0.14 nol) in 1,1
30 oxybi sethane (10ntl). A solution @

(100mM ) was add(%dnc refully a

f interm 18 (0.07 nol) in My turnings
the MXt&ﬁtgn%pﬁ poured into ice water

and ext ract SARAFR" %t Oac. 11, 34g of
() -a-cycl ohexyl - 3- met hyl ~£€ net1 nenet hanol (63% (interm 19). 35 WO

i xture of colON - TRy TERY Rafe a%??ﬁ§~§?§%ﬁfﬁiﬂ?aew%£%@2%ﬁ;n%f§§% i hane
(0. 00226 nom)mamomxwmdaog@md@nswmmﬂenmbam,mes@nr@@ﬁé) {adnightadhstirred

at 80C 5 .for.: . : RS TRIRdnk Ste@ XVt 16868 oM t h
Et OAc. Tﬁe ol?lggd?n?g&%flg???%&g%@?é%ggg%gd‘%ﬂg}ﬂi ed (58%%%)? fi Ietere 0and t he

sol vent was inigaprsiaie dd100fk)-s  product was used without further

purification, Vi §'/§“ 1.49 of interm 20. Exanple Al Preparation of
cis+trans (i 1) 0 A mxture of conpound (45) (prepared according to

B6) (0. 00125 remirjtionrvf Nadbiy13Nn{ethyil-6-quinolmechrb&xy@ agcid (Intetn). as stirred at
room tenperature overnight, then | t249) i i HCl
3N and extr aé{rg)&tqu #‘%ﬁ"@& ?“?ﬁceacg‘?%%éﬁ#‘;y{eghﬁ%é ( sé?)lzwgtg g‘?ﬁfr&g?t?%%ﬂ
(MySO4) , 10F i |temperatusen dZitCle (B0367cmo]) wad (CHzDo i HAg) averapddede FeblidHags(0-3 aken up
in diethyl doREdRitALRl e eenfietdisleetie@tifl aNghodT irRghanil @LAINY:
0.26 g of ﬁ%@zgﬁ%%@t E’r_og(B ( 516‘%)h ( rrp.,:ljeZBZC)mi 15 Exar}phe %1 31 gr eggr ation
of was added dropwise over a 2 hours period. The tnixture was refluxed for 2 hours a

kept at room temperature for 12 hours. The mixture was poured into water and filtered

through celite. The filtrate was acidified till pH=7 with HCI 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
B

I
Q
Preparation of \©\N/"\/\/ (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 mol) 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;OH solution and water, dried (MgSO,), filtered and the solvent was
‘evaporated. The residue (60g) was crystallized 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;COj3 solution, washed with water, dried
(MgSOy), filtered and the solvent was evaporated. Yield: 30g of intermediate (3)
(54%).



(interm 22) (interm 23) A mxture of 5-brono-IHindole-2,3-dione (0.221
nol) in NaOH 3N (500 Ml O was stirred at 80C for 30 m nutes, brought to
room t enmyeo ar/2a887 and 2- pent anone (0.221 nol) was added. FOPERIXtIISSe 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 dri ed.
Yielding 52.3 g of internediate 24 and i-B@-ernedi ate 25. (Total vyielding:
8099 . WD 02/28837 -35 b. Preparation of PCT/EPOL/ 11135 (interm 24)
(interm 25Exaﬁh§_l-ﬂ-A4l- 6 M (0.0816 nol) was added dropwi se at -78C to a
suspensi on of 1 nternedi ate (0~Q34 nol) and internediate 26 (0.034 nol)
in THE (300 m ) under N2 fl¢§ he Th xture was stirred at -78C for 30

m nut es. nBRkgpatatioiofO. 08 added (irttepwidde. The mi xture was
stirred for 1 hour. A mixture of MnteGediate 9 5 (0.102 nol) in THE (250

_m% \Aﬁ;o;ﬁlﬂ%%dnﬁ;ltﬁa@df-e-&hﬁom(xyyg@inw@ﬁoﬁet(b.rosgdncflpfn POGE (58ml)v2RGtire@ur ed out
I Nto

N d. ext t h EtOAc. T ic | t ed,
it ed (MySORY"C Pripishaheral d0p hotal asuis andule sgitmizs sumarpepdiay Bggee °* ©
Yi el di ng: 26ka8%ak@naib it QHROUNPoured entiac iat eval, tasidied witr NHgOHicen 7 filt&6€) .

Exampl e A13 a. Preparation of . P - (0 ' .

o an no- 5 mer oy beRsar ey b b by b ARE D sbltaieiied ) o,

t enper at ur e (WigS@a} Giltetcidomd die ®lveht vae e Paperdigd. -YZEIﬂul‘bg@Df jneroediateo) in AcOH
(100m ). TI@%@_xture was stirred and refluxed for 8 hours and evaporat ed
to dryness. e” residue was taken up in CH2A 2, water was added and the
sol ution wagihasid Aed by Et3N. The organic layer was separated, dried
(MgS™), filtered, and the sghve 15 ppvapor at ed. The resi due was
crystallized from 2- propanonfe. pitate was filtered off and dri ed.
Yi el di ng: 2.ap@rephratiohef m 26 ? AQ B, N ' r(idtdm. 5T (interm 27) b.
Preparation of O CDI (0.01% was added at roomtenperature to a

sol ution of DNIFE8TH)260s (Adddldrop®isg at 1OPCOHRIEL X, (30t )PO]h €108imd}. UAElemas

stirred at roomte rature for 1 hoyr. t hox ] 0.012 nol) was
Sdted ard « RO Teatth dheGpiciie frad abyst SRR KR AL S L0000
was added. A-pt-bonpiphenyd)bnesamidet(@38dnol Was Fdediportionatise. weke mixture was

stirred at 85°C overnight, then allowed to cool to room temperature and poured out on

ice (exothermic reaction). The precipitate was filtered off, washed with a small amount
of water and dried (vacuum). The residue was washed with EtOAc/diethyl ether and
15 dried. Yield: 44.2g of intermediate (5) (50%).

Br N
b) Preparation of N/ 5 - (interm. 6)

A mixture of intermediate (5) (0.162 mol) in meth;mol (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 CHzClg, K,CO;5; 10% was added and the mixture

20  was extracted with CH,Cl,. The organic layer was separated, washed with water, dried
(MgSO0,), filtered and the solvent was evaporated. Yield: 31.9g of intermediate (6)
(74%).

Example A6
0O

O )
Preparation of fi‘ (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 CH,Clz (200ml). The mixture
was stirred at room temperature for 1 hour. Then N-methoxymethanamine (0.074 mol)



extracted with CH202. The organic | ayer was separated, dried (MgSH),
filtered, and WD 02/28837 PCT/EP01/11135 -36 the solvent was evaporat ed.
The resi cveomess3trystal lized fromdi ethyl ether. The preRCPEP@E135AS
filtered off and dried. Yielding: 0.95g of interm 27 (31% (np.:1480C).
Exanpl e Al4 Preparation of "% N~ (interm 28) 5 4-Bronobenzenam ne (0.034
mol ) was added at roomtenperature to a-3blution of 3-

chloride-2-ethyl -2-butanal (0.041 nol) in AcOH (60 nl). The m xture was
stirr edt agdwa§ gddedx athefixtie hab Eﬁmedoﬁtqughttemperﬁml teenight, pburcé oainidto

evapor at e ness talliz fr

precipitate |ef“ir% tg%m%@{{'&g S\'j"l:tehorg@ e'i@'@s ﬁ)g:attecg@alszlhe?‘s%ver 2C12.

The or gani Ct1hﬁy@mhvﬂﬁ) siried (gSq),), diliesed abd tlidvirdoetit wak evaporaed. ‘ém&ﬂ tIReég

sol vent was Iev%%?lr%_'ed Yielding: 4,6 g of interm 28 (54%. Examl|lp e Al5
a. Preparatlo (interm 29) O A solution of KOH (0.326 nol) in HO
(150m) gvasEa d owly at 5Cto a solution of 1,3-cycl ohexanedi one

(0.268 nol) :748) (150m ). The tengerature must not_reach 15 12 C Kl
(2g) then 2abAc;m5ture cho-Aflucrapesayif-diisazrenyean o-catbex i aeig) 0meyarpcetic

portionw seyidlh @()Oﬂll?%"s% a@geﬁitédmﬂpaxc (:gqm beamg/@ﬁtmaﬁ e%}nc@lr s. The
precipitate s fitered \M%ﬁ %ﬁ&@#%ﬁ% g her and
dried. Yiel 8IHY t}@éﬁlt‘tlﬁg%as 4 i e‘f"?%l‘?:‘faPBW G ;mé\ﬁﬁsé ¥Y&tallized
from Et OH. Iﬂilﬁaecmh ol dudd ahmsrtfelﬁrécﬁ:pmﬂe ofat filtered otﬂﬁandcﬂnem(e:iadumg70@3)59 of
interm

20 A m Qﬁ geél ec&fngqlﬂ%a%]fg?%n%% B Bﬁ ﬁﬁz@g%&f %%)mf% T\Ii/\}/tz?gblasn(;tlffl %‘%‘1 at room
t enperature (vabommlwf’@and lpehu N@(dlum;t85 oYllebib 8. %&Qf §-fleerond finydacRH;

extracted w, %&t Egl%glﬁzcar%ﬁyhc% 315 _separated, dried (I\/gSO4)

filtered, an vent waseaorate I d
from Et OH. Pha mixaue ef {reranegipie D 10.25 2 nobrin e&}?&Oﬁ@Pg‘aﬁ ang S Z%m{) 6
(58% . A pakfiméd ameﬂuiécam quufslg)hewaﬁleﬁﬂ’\ysd @lapbed tflf drynéss Ofhe 'n“dmiuBS

E);rgm Fz)bt a'; ewva\ll{sjl%hssolvec? gHo éIf %He orgram% aye\r(lweas Cgep ate&) 7a%h9& w1tH &5&63 169 (58%
dried (MgSOQy), filtered and the solvent was evaporated. Yield: 45g of
ethyl 6-fluoro-3,4-dihydro-2H-1-benzopyran-2-carboxylate (interm. 9) (79%).
c) 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 : CHCl3). The desired fraction was collected and the eluent was
evaporated. Yield: 34 g of 6-fluoro-3,4-dihydro-2H-1-benzopyran-2-methanol (interm.
10) (85%).

30  d)Reaction under N;. To a stirred and cooled (-60°C; 2-propanone/CO, 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 CHxCl,
(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, HC1 (1M), water, NaHCO; (10%) and water,



WO 02/ 28837 PCT/ EPOL/ 11135 -37 c. Preparation of r r--11 (interm 31) NH2 A
m xture of interm 30 (0.039 nol), Raney NI (10g) in EtOH (100m ) was

hydr ogenav@d2/2683T oom t enper at ure under a 3 bar pressure fBET/EPHAULIS The

m xture was filtered over celite and washed with CH2Cl12. The organic | ayer
was separated, dried (MgSH), filtered, and the sol vent was evapor at ed.
The residue (9.5g) was crystallized 5 fréddiethyl ether. The precipitate
was filtered off and dried. Yielding: 4.6g (52%. The filtrate was

evapor at ed. dfied anésvaporatd®. Thg)revidse pas disi@decoin diethylnmherhwastetlogthaphtgr, over

silica gel e 99

col |l ected gﬁlﬁg t;{:léer%chQ;lc V%é%g;\}ﬂélﬁolééa&g%%éawf&d B?cold@?%@ﬂg)ﬁ%fﬁ% F2.

F2 was crystoakt siiexdgel {elaant ECHC1:)Tkheptesic¢ biraciton wassollgdted prdithgfetueahwadir i ed.
Yi el di ng: O. i ( ) 1. 11
(interm 32) %#I%)r&%d ﬁ%@ ?})6%01“]@(])(1&@.3&61 c?, dé@ g? lrggnrﬁ()? rrpgzr g%rg%hg%l ge

sol uti onSof (Bueshl- ddb- 2-ethyl - 2-butenal (0.04 mol) in AcOH (50m ). The

m xture was stirred and refl uxed for Ol hours The sol vent was evaporated
till dryness, _The residue w : i t OAc,, The ecipitate was
filtered of f©) RFPIERICRAT The : enjup in CI-@ 1%% The mixture
was basified with K2CO3 1p%®s t eH2C12. The organic | ayer

{ d ) | ¢ ted. Th
st due was gl iﬁwﬁgﬁﬁt 036 bﬁ e ‘3?188’ B 20 Rt otvon ort Cand
dried. Vi eligiengedi@e &) (0046 micty in TRE ({000%).. Thxmiyiie \#éls&tlﬁ'edmaﬂﬂﬂ:cfm 3

t 33 N K2
(07083 ol ) "aAePa iy Bk b, st 5B RIE ok} AR S AIOTE |
t enper ature ’Etmrmlxtu«r@was stireist ata7(3° (héor 1 henadharlwougiiide, rqqnp teém@éiatWer@éd ite,

washed wot h {Fg6d 2y @dﬁ&’é&@&%&%itﬁ@tox'cehﬂe ngamc]l égva@fsepfﬁhﬁﬂ Mried3 (97% .
WO 02/ 28837 PCT/ EPO1/ 11135 - 38 B. reparation ,? :{ £ n'ﬁoynéig
Exanpl e B 1 (Mgt dticed e the solvent was evaporated. The res1due (21g) was pomte y

column chromatography over silica gel (eluent: qyclohexane/EtOAc 80/10; 15-35pum).

The pure fractions were collected and the solvent was evaporated. Yield: 9.5g of
interm. 12 (55%).

15 Example A8

RS O
a) Preparation of N N NS

H l

(Gt 13) and
Herm. (interm. 14)

A mixture of intermediate (5) (0.1127 mol), 2-methoxyethanamine (0.2254 mol) and
K>CO3 (0.2254 mol) in DMF (500ml) was stirred at 120°C for 15 hours and then,
cooled. The solvent was evaporated. The residue was taken up in CH,Cl; and H2O.
The organic layer was separated, dried (MgSO,), filtered and the solvent was

20 evaporated till dryness. The residue (33.53g) was purified by column chromatography
over silica gel (eluent: CH,Cl/CH3;0H 99.5/0.5; 15-40 pm). Two fractions were
collected and their solvents were evaporated. Yield: 5.7g of interm. 14 (38%) and
interm. 13 (34%).

b) Preparation of NN /w (interm. 15)

S

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 CH;Cl, and H;O. The organic



(conpound 306) POC13 (0.024 nol) was added slowy at 5C to DVF (0.024 nol).
The m xture was 5 stirred at roomtenperature for 30 m nutes, then cool ed
to 5C. 3wmoz/bessanoi c acid ethyl ester (0.024 nol) was adBeUEBVIGMA3S. The

m xture was stirred at 5C for 30 m nutes.

1- (4- am nophenyl ) - 2- phenyl et hanone (0.024 nol) was added portionw se. The
m xture was stirred at 90C for 3 hours asa} di ssolved in CH2C12. Ice water
was added. The mi xture was basified with NHAOH and extracted with CH2Cl 2.

The 10 orgapiyer vay §dpalicd, 38EBIMEST,), fltéed ahMhe@8)vent wWhi @rapdratedn diche
sol vent was ey

orated. The.res e was crystallized.fro
2- pr opanoneft pr@gg)e"mé)ﬂm%?ﬂéy ﬁil’]g‘g?np‘fh(r%’@méff?gy p%v%rtsgl}c&gegkqluegﬁd dri ed.
z/i el di ng d gcﬁ:lil_ghexfé?éygtm@uea'%gpﬁ)-«@im%)d(c?m frac3io63 wetexailiptted B2d theapathehison of
compoun ' was adde [ L Y . ature
o oorut | SirorvegRrasy s g HactiR P EPpBllr T 3 e (BRELLE RO 8 7
tris(di oxa- ;qypo3Buptyl)anmne (Im) and CH2C12 (100m ). The m xture was

stirred at roomtenperature for 8 hours, filtered over celite, washed with
CH2Cdl 2 and #xamgle ABe residue (6g, 1009 was crystallized from diet hyl

50 of Comotnd ¢S iHmele B3I PR Pas MBI 4 SRR ST OB B0 rmound
3) N -C 20itwéémen$$l%fw’efe.r(r8?1$rﬁ10}) xR AW @géwﬁpnﬁftlﬁe Peetegvas UERAL | on
of7 0iCn]E er rrgg hidd ﬂ:f%u&kd. QA@r&p'éfie-tdeioi, ?-rgiﬁgy(-}ﬁ%&a)te (Ormlaﬁ li\ib)QtWErsetddﬁtEdmpi;vﬁseled at
- or ut es SO | (o) - I Qs n -- alLtrile
(0.07 ndf) A %%é“’("i‘ﬁﬁ o8 ffused fhy é&oeﬁ%vﬁ\%’f@?ﬁ%o‘@ o 2@‘3%{53“??%5% PRl %2 0c
for 1 hour, wasetigbd ats305G fyr 4&haupo NTMONDRNRS88 & VRETAEBROhE 1esiBB wgPoured

tenperat ur eénégygr‘%%&ﬁg[f‘?gqﬁgi%g& w?tlﬁtdfi‘z@l;g T 6r§%rg$ g?lﬁr wadgi&Qf 9ani c

| ayer was ar at ed, l'tered and T vent was

evapor at ed. (Mig8Onkaridfyapqratzd) chb\?;rwafsifé’ﬂiﬁﬁ? by sy AHOBAREBEERRBKS over
silica gel ¢gilHest ﬁalu@h@@ﬁ{amﬁﬂ@ﬁ%ﬁmnﬁm&&@ fradtfds whte Silekted Hag pure
e
t

Fracti o vacvaioyRas Fisel fEomnd o Bbanber anainyarer oot SFASH) ¢ e
was filtered) bitbrnand (4008 thol)MnAHE (F0hilpwas addedpodiCito BolutiiveoffliiAiidat e was
concentrat e(a0.0gé %10?): in(‘:’['ILﬁ5 QnﬁI' N%.O%%ﬂqge gc"lgéiiiomas étﬁéﬁete, water (10ml) was
added. The precipitate was filtered off and washed with CH,Cl,. The organic layer
was dried (MgSO,), filtered off and evaporated. The product was used without further
20 purification. Yield : 16.71g of 3-methyl-6-quinolinemethanol (interm. 17).
c) 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
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. Yield : 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 turnings (100ml) was
added carefully at 5°C, the mixture was poured into ice water and extracted with
EtOAc. Yield : 11.34¢g of (x)-0-cyclohexyl-3-methyl-6-quinolinemethanol (63%)
(interm. 19).

35



O b) Preparation of 1-10 cis (conpound 4) trans (conmpound 5) nBuLi 1.6M
(0.022 nol) was added slowy at -70C to a solution of internediate (5)
(0.018 nwWQ 0/e88FTHE (50 ). The m xture was stirred at - 70BCT/@PO1I1135Ur ,
brought to to -40C, then cooled to -70C. A solution of interm 7 (0.018
nmol) in THE (40mM ) was added slowy. The m xture was stirred at -70C for 1
hour, then brought to -20C, hydrolyzed-¥th H20 and extracted with Et OAc.
The organic | ayer was separated, dried (MgSO4), filtered and the sol vent
was evaporated. The residue (6.59) was purified by colum chronmat ography
over silica gel (eluent: toluene/EtOAc 90/10; 15 15 40M. Two fractions (Fl
and F2) wer &xaaplesl@d and the sol vent was evaporated. Fl (2.4g) was
crystallized fromdiethyl ether. The preC| pitate was filtered off and
dried. Yield: 1.8g of conmpound (4l (29° p._ 123C. F2 (0. %,
cryst al | i ze®répapationdifet hyl et eC| Di t at e was (ﬁmtbmﬂg off and
dried. Yield: 0.2g of conpQupd_(53) o ARQC: ) Preparation of cis
20 (compound 7) and TRANS (?:orrpound 8) nBNLl .6Min exane (0.107 nol) was
added dropwi se at -78C under N2 flow to a mXxture of intermediate (6)
(0.089 nol) A miftk#e of Thmpoird () €0.081¥X7 meladribetyl(F@thaxyethenyl)seanpaneA mi xt ur e
of interm 7 1. opvas
9@@2‘% 9 ﬁ@ursafﬂﬁﬂ 9%001581%'1?1:?1?1 41}13’0%@\05@%5%&%&5@80 e

stirred at rou% ht to pour ed Outﬁmé.idn 0

extract ed 250up h‘PPfEt Vyer Wascadged a Rl My W AR tracted Wi r i188 O[agsOs) |

fi : ter edhanda Wa§@%pé@diéd dwag (P8P, diltedd aﬁﬂﬁlésﬂi\’dﬁlu&laé aa@braéasmmgs |5 ; |1 gd by
col um chr onat ver c xang/ Et CAc

20- 45 gn). 'RRB‘?“% g ¥§e§e¥1§l}g}%¥l{xﬁ}ﬁgp@bﬂlqa 8’9e M%ﬂ@i fenglo? ents were
evapor at ed. ng elg ggi 11 g of compound (7) (38% and 8.2 g of conpound (8)
(289%9. WO O 0 PCT/EPO1/11135 d) Preparation of \ (compound 503) O

in diethyl ether (8nl) was

added sl oWMeﬁag?_ﬁ%n%fspenm on D) i n a kB, 2apount  of
e

di et hyl et her

HO\H/I
cis+irans

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 overnight, then poured out into
H,0, acidified with HCI 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

Ho._° Ho. A
a. Preparation of B N | Br SN
N 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 dried. Yielding 52.3 g of intermediate 24 and intermediate 25. (Total yielding: 80%).



m xture was stirred at roomtenperature for 30 mnutes (disparition of M),
then cooled to 5C. A solution of interm 27 (0.0027 nol) in THE (8ml) was
added sl owy22883The m xture was stirred at 5C for 15 m nuP€BpEPeli@m3sat room
tenperature for 2 hours, poured out into H2O and filtered over celite. The
precipitate was washed with EtQAc. The filtrate was extracted wth Et OAc.
The organic | ayer was separated, dried -§3WwSM), filtered, and the sol vent
was evaporated. The residue (l1g) was purified by colum chronatggraphy
over kromasil (eluent: CH2C 2 100 Jo GMRCGF2/ CH3OH 99/1; 30 1%24@m) . The
pure fractions were col I ected and he sollvent was evapor at ed. resi due
(0.5g, 56% NddeRAgHInt| i zed et her. Th ' t & was
filtered off and dried. Yieldipy: ok _canpupd 503 ('Y stxanmpl e B4:
exanpl es of endgroup nodi'ff€ations 0 a) NPr &par ation of trans A mixture of
(conpound 156) ( conpound 8) trans 15 (prepared according to exanple B3.c)
(0.018 nol) in HC13N (60n) and 6 ) was sti rred%rﬂ m[@ overni ght.

The m xture was basified vvitha % solution an racted with
CH2d 2. ThenBubﬁhBMl(@.g)&ré mab vespdded é@pwmheiaedN%iS@éIS)JSpénsiOtn&fed and t he

sol vent vas, guanorl 990 A o i 0fcATPRYIG ABHn (8800 b Bt | on

of H (corrpoun é;)d@gng 35 A _m xture of %Nnngoun

cis (prepaflew. g W stéscecha ¢ SES fen 30 minyteso nRyly 1,00 ({98 15npela izt ) and

basi {1 ed.ui Cf sagl fsg/ggg‘gﬁ%ﬂ‘?%ffﬁﬁwl E?g‘z éﬁ‘%ﬁ“ﬁﬁe‘*g;g%?@zg or v
ted, -1%mONgS s yaga TR JOF JuRrSyEs PRTEY - %h

fgg ?dgeems/—g?m ll;geﬁdtm)at mod Ha@/}ﬂhlr:%_?mhd)gxteqateﬂ vwitloE€)Asi Thearggeic l:(}ff g’esﬂ? d

cycl ohexane I cted an

the sol vent STRIE t%%%%s g%“ééé“)ﬁ“}‘ﬁd gr?d e S&Vgﬁt%%c?g?*g @%{3 }?&911“43? 226C. c)

Pr epar at i on Ya¢lding: 20.89 g of compound 1ntermed1ate 26 and 1ntermed1ate 27 86%
Example A13
o]
a. Preparation of ~ HO S (interm. 26)
~
N
N

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 8 hours and evaporated to dryness. The
residue was taken up in CH,Cl,, water was added and the solution was basified by
Et3N. The organic layer was separated, dried (MgSO,), filtered, and the solvent was

15 evaporated. The residue was crystallized from 2-propanone. The precipitate was
filtered off and dried. Yieldiéxg: 2.5g of interm. 26 (18%).

O. | .
b. Preparationof 'i' S (interm. 27)
Z
N

RN

CDI (0.012 mol) was added at room temperature to a solution of interm. 26 (0.011 mol)
in CH,C), (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 filtrate was
extracted with CH,Clz. The organic layer was separated, dried (MgSOy), filtered, and



-41 N-1~0ti cis (conpound 10) and H (trans) (conpound 11) A m xture of
conpound (4) (0.0015 nol), 2-nethoxyethanam ne (0.003 nol) and K2CQO3
(0.003 nwWoQ o/e8sBMF (5ml) was stirred at 140C for 48 hour sPCHE®MEAS35added.
10 The m xture was extracted with Et OAc. The organic | ayer was separat ed,
dried (MgSO4), filtered and the solvent was evaporated. The residue (IQ)
was purified by colum chronatography o¥er silica gel (eluent:

cycl ohexane/ Et OAc 60/ 40; 15-40m. Two fractions were collected and the
sol vent was tlevsapenatvedevapotated. The résudus wasrceystaligest fadmidiethlylsthearBieel y from

pent ane. 0. 059 of
conpound (1§5£{pg@&bgsaﬁl%f§%§ff ah!cjitdﬁé(&y%ﬁ%%@g%g%bﬁgw{%i??’51 })5 . 1070).
d) Prepar at (op:6#8°€).s (conpound 12) and (trans) (conpound 13) A m xture of
conpound (4‘ (0.0015 nol) in 2-(nethylthio)ethanam ne (2nml) was stirred at
120C for 8 le 3 10% was added The m xture was extracted with
CH2C12. The organic | ayer Bings”se , dried (MgSM), filtered and the
sol vent was_20 evapor.at ed. eS| due (2.2g9) was purlé{1| ed % col um

chr onat ogr apFRPAEER ok | i ca g & ent: cycl ohexane/ )30 15-40m) .
Two fracgi onss el Be %%L]Lﬁ%fe% O%Hgndl?ﬁa %ed%?foo‘l‘@&n@\é?ﬁ@[e% %%m&t}ﬁoﬁkrst

fraction was Cry sta from her/ petrol eum et
preci pitat ecbldgdqb-ﬁfﬁttb}‘le%bl@ﬁlﬁalé%“hm in AgQH §6 @lbé@led'fﬂmlféﬁﬁéﬁ%‘de‘t 1‘23
(149 ; mp. 12fked TSR BARE Mol Fch'o@fh t%%eﬁmfé Ad bi/:ﬁﬂf’ﬁtéd wardheeg hyhe VO

02/ 28837 -42 PCT/ EPOl/ 11135 pr eci.pitate was filt ff and
dried. Yiel 8Odgchggs gust é‘i‘ﬁﬁ‘bﬁ'ﬁﬁﬁ% 1@8‘“ iigte Wfﬁggereg) ?ﬁ’&géﬁ‘g‘[l on of
ci s (conpouRRCB 10% rhd takes upfin mn’dhc{ dngahid 1@t SQF semrrjted, dried

(0. Sobrtt oV fREed JoRHiERbRe Bl cvablag” SRR AR e A 2 0

hours. Wate54%as added. The nixture was filtered over celite, washed with
Et OAc and the filtrate was extracted with Et OAc. The organic |ayer was
separated, #xpepledAB0O4), filtered and the solvent was evaporated. The
resi due (1 39) was purified by colum c®r omat ography over silica gel

el uent ohexane/ Et QA 5/ 15; - The pure fracti S were
E:ollected ad IieH%rat&}onoF o & - P (fl &fn.'23)

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 temperature 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: 63 g (85%).
A part of this fraction (1g) was crystallized from EtOH. The precipitate was filtered off
and dried. Yielding: O.g g of interm. 29 (42%) (mp.: 100°C). \

b. Preparation of (interm. 30)

20 A mixture of interm. 29 (0.145 mol) in H,SO, (40ml) was stirred at room temperature
for 1 hour, poured out into ice, basified with NH,OH and extracted with CH,Cl,. The
organic 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: 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).



10 sol vent was evaporated. The residue (0.3g) was crystallized from
pentane. The precipitate was filtered off and dried. Yield: 0.11g of
conmpound WQ43/26838% ; np. 114C. f) Preparation of | X\ (cpapeeodiil®) cis A
m xture of conpound (14) (0.013 nol) and IMF (0.038 mol) in acetic.acid
(50nl) was stirred at roomtenperature for 2 hours. H20 was added and the
m xture was extracted 15 with diethyl et-Bér. The organic | ayer was
separated, dried (MgSO4), filtered and the solvent was evaporated. The
resi due (4.4g) was purifie by col umm chromat ography over silica gel

(el uent: cyc hexag 30; 15-40m). One fractio ” 1 ol I ected and
t he sol vent FFHLP te hi s|fraction (3g, 73% wa mﬁéé% 1ized from
di et hyl ether. The precipltat eona Nhtered off and dried. Yield: 2.45g of
20 compound (15) (60%; np. 1320 gd) Preparation of cis (conpound 15)
and A m xture of trans (conpound 17)%ci BHfconpound 14) and trans (conpound

16) WO 02/ 2883 | vy

(0, 0056 ol 1~ P RE TR W%é?éﬁ?‘?r@%”ﬂé@% ﬁ*‘?%é%ﬁ?‘ﬁ ity e at
room t enper dtydrogefated at rhoratemperatuselweder ai3rftap prostuse %frﬂdhovéxThed@%%'éFeWatSh

Et QAc. The Qi@ady fvel i&%ﬁé it asqrﬁﬁat%ﬂ{ @ﬁgcﬂ rTH%doréMies r whi Lép@fa@éﬂi aneq the

sol vent was evapor at resjd : ur i col um

chr omat ogr a;ﬁMgS&brﬁl@Wldr %‘”&l‘ﬁéls"]("éph‘é%ﬁtevaEVéﬁ h &gg% ?sl%ysctﬂﬁ;%]/ 30;
]-}5 40rr]2 5 TviRorh EiReEHyl @ﬂhér WRE D rsz%h]ga@@tvedﬁnaﬁd bf‘f&mﬂ@llm‘ééj_’ll_'ﬁle‘lﬁﬁg @@o(drm)eme The
irst ract gn_vas cr r.o e G

filtered of flIagaFYan %#é@&‘reﬁd 2%5 @ﬁBBﬂﬁ%‘?%%%?l“{‘T%? ﬂl%pér%@éc The
second f ractavenmhmge(t (qlsetml (EHz@d/GH@H d19ék; Hy+40gme T woTastipneweggicoleaedvas
filtered offy, @g@n%e%@ fkevi0afa: Peg RO 13 B Ay 120C. 0

h) Preparati on of onpound (0.001205
nol ), 2- progyom EtQH. Tl mgpﬁatemaﬁltemﬁ(dbm dried; Figldimepy. 2ﬂ6P§ injgipn. &y
(0.00012% nqh%)l(lﬁpl\gdﬁog) et hyl et hanami ne (5m ) was stirred at 100C for 2
hours. Water was added.” Thepm xture was filtered over celite, washed

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 CHyCl,.
15 The mixture was basified with KoCO3 10% and extracted with CH,Cl,. The organic
layer was separated, dried (MgSO,), 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 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 CHCl/CH30H and dried. Yielding:
17.5g of interm. 33 (97%).



with Et OAc and extracted aith Et QAc. The organic |ayer was separated, dried
15 (MyS04), filtered and the solvent was evaporated. The residue (0.7g) was
purifi ed W@ o02/2888umm chr omat ogr aphy over silica gel (el uenPCT/€PROI12I5CH3OH
98/ 2; 15-40 m. The pure fractions were collected and the sol vent was
evaporated. The residue was crystallized from petrol eum ether and di et hyl
ether. The precipitate was filtered off -3%d dried. Yield: 0.lg of conpound
(18) (23%; np. 113C. 0 i) Preparation of cis (conmpound 19) and (trans)
(conpound 20) 20 A mi xture of conmpound (4) (0.006027 nol) and KF (0.024108
nol) in DVBQ 20nﬂ red at 140C The sol vent was evaporated til
dryness. Thé: oS L CUMPOURES| 1 \wat er and diethyl ether. The

m xture was extr d with dlethyl ether. The organic | ayer was separat ed,
washed mﬁth2§$%¥§§$—ether ashed with a saturated solution of NaC, dried

(MS™), filtered and the B entowas evaported. The resi due 25 (1.7g) was
(eI

purified by r omat &Qr aphy Qvet sk c8

cycl ohexane@éﬁi%ggﬁw 15-40 n. actions Were cro)Ollmgc:j‘tOeﬁ()j and their
sol vents were evaporated. WD 02/288 ; FRO1/ 11135 -44 The first fraction
was crystallized from petrol eum et reci |tate w%,% filtered off
and dried. PGl OW@@QI)&aS@QW%WIY(aié)C(“lM THEXUECBAY
fracti Onswafé,uf‘réd/ gt @bl téﬂgerﬁfu@érfd@@t) rrﬂh@négn tﬁémwolethb6°gr 8D pb-batpoivasid

i I) | tPre;ggr at © 8€‘tef(@c9§gdﬁ‘ﬁhwéﬂ5‘d‘%flgﬁ’%§ ’(ﬁjﬁlf‘ged 3%5%%&5 ﬁ/éac {oerj”O( 313530(1)3

m)l ), acet ylrmﬁhﬂear ld@aﬁﬁnc@ﬁ&&dﬁzmhx)ylahahmdﬂﬂmmuﬂﬂ was {ddedpod@rAwmsl ) in
CH3CN (10m )y was, ﬁl[ré g'ra?&%rﬂé%_{ggltg Jud ankd &]Qslé ved ifEH)C1,1 G20 Wagy g;éged The

m Xture was extra e organic ayer was separ at dried

(MyS04), fi lafdedsdlhermixture wap bosified with ped exractdavitheGHadle Theg) was

purifi edoby oeolnmyGhy AR a&%@&ﬁ%d S, filfePed) 8hd {HRIsURBAE wdsd rated.
cycl oheggneloE?J&\c § / 20; f?L CC)I('lﬁélr 4? ac o Y ect evap((zm(;3 their

e}
o vant o e RO STk o 2 PP Sy TESPIE PG
pet r ol eum etfii@fed oFhend @ielc i Yieldaige 0\as of ¢dnipeuad 306 {1 ¥hd(ner.i186°C)Yi el d: 0. 129
of conpound (21); np. 110C. 0 k) Preparation of

Example B2

o)

Preparation of (compound 2)

N
Z

N Cl

KMnO; (10g) was added portionwise at room temperature to a solution of

OH
/I\/K@Y\ (prepared according to example A7.e) (0.022 mol)
Z
Nl

15  in tris(dioxa-3,6-heptyl)amine (1ml) and CH>Cl, (100ml). The mixture was stirred at
room temperature for 8 hours, filtered over celite, washed with CHxCl, 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

O i
a) Preparation of O. ' N (compound 3)
P
N c

20 nBuLi 1.6M (0.07 mol) was added slowly at -70°C to a solution of intermediate (5)
(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



(conpound 22) cis A mxture of conpound (21) (0.000898 nol),
trimethylsilanecarbonitrile (0.001347 nol) and Pd(PPh3)4 (0.00009 nol) in
N, N- di et woer/trspan ne (5n) was stirred at 15 100C for 2 POUEBII/MAISer was
added. The m xture was extracted with EtOAc. The organic |ayer was
separated, dried (MgSO4). filtered and the sol vent,was evaporated. The
residue (0.49g) was purified by colum chg@mat ography over silica gel
(eluent: cycl ohexane/ Et OAc 80/20; 15-40 m. The pure fractions were

collected a éé?@curesﬁ&&%ﬂked"@ﬁh ?ﬁ@%ﬁ%&ﬁﬁ’cte&r WahmReaduerhe Qr Q:rlaﬁe%q@aswas
crystallized om pétTaol eum 20 recrprtate\/\gt f and

dried. Yiel geparajeq%eéf(lv{g@ﬁ)gblfﬂ@rqdﬁﬂ thqu‘% p evapggted. 1T Wé‘g n of
Cis (CONMPOURhs 31)1f1éd bﬁ@éﬁ;nﬁﬁ&ﬁ@ﬁ&tﬂ %wsﬁ%%as&rueﬂmmglcwaﬁaanés cis

ror) P 23&)@05%5@@012%%?5 Ly iR B hab 12054 ol )

in CO (g3s) easpbrared. Hﬁhmkecbﬂ@frﬂxittlma\sa&ryﬂalﬁd&cﬁﬁroﬁﬂ@pmpamorﬁ/dmmyls:thmd@he asb

bar pressure of h QAc.

The br gani ¢ Drapip e 8T ol e d o8 i M Lor ManBEhA £9), A Ak ERE TF -
was evapor areatenfhatedr Eld 05 Sg6d compsunli3)f e 4l5yCcoI umm chr omat ogr aphy over
silica gel (eluent: CH2d 2/ CI—BO—PlOO/ 0to 98/ 2; 15-35m. Fr fractl ons

(F1-F4) were collected and s ¥eht 138 [C
FI; 0.02g F?)Peaparatiop §fpound : by FB (trans, 3%
(trans conmpound 26). Fl "™wmg sta 3
precipitate was filtered off _and dried 10 Yiel d: 003g of co d(23)
(1% ; np. 91C. F3 was crystaf'fi % gé’&lﬂ"%%‘betror eum et hefanSTHOTIRO E‘?B?tate

\gai) fi IP I t er egpaf f IGNI:}%OXMMOI) VX’JZS%Hded HoRBEG ’ﬂ{"(ﬁt@mtﬂd)n(olﬁiﬂtel(rﬂékﬁate @00890
r epar m xt ure

nol ) anden% b?%?f’) m%ét F?% %ﬁﬂm(%rﬂffe%%%ség ugtlgrg%)@(t?

hour s, f1i0| te4(é’d: thearcookelitd €70°Wash edutidit &f iDiER 12 (0. @b&mol)an é‘ﬁﬁ@()ml)%as

dryness, ggéd é&&@ 4 % évﬁaggufé@é e‘?'odg! FJM QP%hérP%ugﬁl%o ofggeni ¢ | ayer

was separ at’ tere vent was evaporated. The
resi due ( 49}1ydrolyzed w1th H,0 and extracted with EtOAc. The organic layer was separated,

dried (MgSOQy,), filtered and the solvent was evaporated. The residue (6.5g) was
purified by column chromatography over silica gel (eluent: toluene/EtOAc 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 cornpound 5
(3%); mp. 120°C.

c) Preparation of /O)‘\C(I\ /O/U\C(I\

TRANS

20 (compound o (compound 8)

nBuLi 1.6M in exane (0.107 mol) was added drbpwise at -78°C under N, flow to a 4
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 N; flow. The mixture
was stirred at -78°C for 2 hours, brought to 0°C, poured out into HO and extracted

25  with EtOAc. The organic layer was separated, dried (MgSQy), filtered and the solvent
was evaporated. The residue (31g) was purified by column chromatography over silica
gel (eluent: cyclohexane/EtOAc 85/15; 20-45 um). 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%).



was purified by colum chromatography over silica gel (eluent:

cycl ohexane/ Et OAc 75/ 25; 15-40m). One fraction was collected and the

sol vent we@omwesporated. This fraction (1g 37% was crystBCT/EPEA1IS0om
petrol eum ether. The precipitate was filtered 20 off and dried. Yield:
conpound (25); np. 88C. 0 n) Preparation of (conpound 27) cis A mxture of
conmpound (4) (0.001502 nol), Sn(CH3)4 (04@03004 nol) and Pd(PPh3)4
(0.00015 nol) in methyl benzene (5mM) was stirred and refluxed for 3 hours.
K2C03 10% was added. The «ture was extracted with Et OAc. The organic

| ayer was %ar ated, drig i d and t sol ve @3&\2

evapor at ed. dT EPAREPHAE (0 70) -26 PCT/ Wf'ﬂ s purified
by col unm chromat ography over silita4 & el uent: cycl ohexane/ Et CAc 85/ 15;
15-40 gnm). Two fractions (F1 and F2)| were collected and their solvents were
evaporated. Yield: 0.27g (F 1, starthpng material) and O. 14g (F2). F2 was
crystallized from pentane and petrol eum ether. The precipitate was

f I) I tP ered OI fA @dlﬁhcﬂféf@moraﬁhgdh TbenZee- (O@gﬁwfntot)qﬂﬁmam (17 )\ 8:) FPd)s ;addead 0% égg 0
0 repar at | oun Xture
mol ), tri butsi}}"@i/ Fﬂa%&‘}sg 686@9%%8 BI2)S 0 Qr?&@%%‘ﬁﬁ‘l é('% x(()ngSl mol )

i n di oxane (lﬁlIXﬁl)'e msstﬁfadratmbmttelﬁprﬁathmfosmnunwes {ésparitionaf Mgodbeh The

m Xt ure vas Kbl & 86 A sl aﬁlﬁteﬁﬂaﬁaﬂodowtxgmﬁggm%ﬂw&i Rikedo

Et OAc. The &F gani c” laye 8 t ed tered and he
sol vent 30 \nammmp@was @tu“redWié der Huminutessthgy aieponp mner%reﬁg)r £BoWhm

chromat ogr agﬁ)ﬂ 1R int11,0 @Ad Glerddedveeidlite. e ppdiepiaie vl PAshedWiliPEITAC. 40 ) .
The pure fr

tions were t he saql ent was evapgprated. The
oot fue. was Chey Sl oS SHEeLe BB L ORE RYe GERE? (5 Phu 5 reer Ry A0e s
]I;I | tered of fovaasd,yifilectd, Mdethd soﬂeﬁﬁgaﬁvap@rﬂ&ddﬂ@h feRidye (1)494s purified h@g 815 8)7
reparation o
e e o TR HALR LRt Dl e B W@‘@aﬁﬁ%@!}f%@ L
(0. 000150 ndliSy40um)diThxpure f{ations wers cotleatedenddhe sol@etoyas evaporated
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

. A
a) Preparation of /O)UI\ (compound 156)

o NS0
H
trans
o)
~
A mixture of | ( compound 8)
~o N
trans

15  (prepared according to example B3.c) (0.018 mol) in HCI 3N (60ml) and THF (60ml)
was stirred at 60°C overnight. The mixture was basified with a K;COs3 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%).

0

A
b) Preparation of Q/“\(II\ (compound 9)
o N0

cis



8 hours. Water was added. The m xture was extracted wth Et CAc. The organic
| ayer was separated, dried (MJSO4), filtered and the sol vent was
evapor at ad0 0¥es83T esi due (1.4g) was purified by col um chrOREP@graishy over
silica gel (eluent: CH2Cl 2/ Et CAc 20 9614; 15-40 gm. The pure fractions
were collected and the solvent was evaporated. The residue (0.38g) was
crystallized frompetrol eumether. The pfkcipitate was filtered off and
dried. Yield: 0.16g of conpound,(29) (28%; np. 112C. 0 q) Preparation of
(compound 30) cis WD 02/ 28837 / EPO1/ 11135 -47 A m xture of conpound (4)
(0.001507 1) i butyl -2 hen h e 0. and Pd(PPh3)4
(0.0001507mr%‘0ﬁ)n}ml{ng?(gi oxan ) stiler ed a@éﬁ’guﬁglﬁS hours. K2CO3 10%
was added. The mixture wds extracted W th°Et OAc. The organi c | ayer was
separated, dried (MyS04), filtereid and the sol vent was evaporated. The

resi due 5 i fl I r PECR rong b

(eluent: é&%f%g%{gigﬁcg? (ﬂ{l%@c&ggﬂ%ﬁgfg@%ﬂ%lﬂgﬁge pu?§¥4?l§?tﬁn§r?s}mvxgﬁlr(ﬁeiﬂb

col | ect ed ansistimed gusl plntedwrsreighippowred ut iMivewates batiled withSg-Queld %
crystall i zednd EQmAYMY CLEENE The PRoni DA 9&H Wists3pattdSdrfdd (l\gﬂfﬁ),(ﬁlfqrﬁﬂd
dried. Yield: 0.35? of conpound (31‘ (6%@1; "fteé%c rl%ﬁ) reg_gratl n of
(conmpound 3#Rd thessolvept Kaggvapgratede The grg Wa{r&‘)ﬂ Byl phromatqgranhy, |
bogI oni fcI &Ci gvé&i@&ig”é@(mm:,c%%g%aﬁﬁbgo(«Q.magm#)ﬁx)ame@hmmoms/te&t i { r Sd
and refluxed for urs. 0 . added. m r 1S_extracte
with EtOAC. %Ct%ﬁfﬂ‘éﬂﬁ%“ﬁ&%P”%?P%‘B%? gfegfg,dz%aorfic«%‘%?%%@)(?z%\ﬁ?%r ed and
t he sol vent 288%C.evaporat ed. The residue (0.8g) was purified by colum
chromat ogr aphy over silica gel cycl ohexane/ Et O 80/ 20;

15-40m) . The_ pure fractionsms cted and. the g0 @sNexyapor at ed.
The resi due ¢} Brepgratignof was i zgd from petro etthel, Jhe . o
precipitate was filtered9of dr MEd NYEl d: 0939y of corrpdhn“f?l/)
(68%; np. 113C. 0 s) Preparation of .cis A m xture of, coqpound (4 . 003
mol ), glycine nethyl est & rm?wcé’ﬁ@pd)%gﬁpgridéna((0.00GétrﬁBﬁr}? %IHP&H%"P%M

(0. 0003 nol A mixtite3M coRiphinda@dl (2.00 Liemel)( 2-Grethoxpetbasaniinge €HO0@oRtand00C under
5 bar pressyr eioss ) il DB Smi) WistsBied 2LYRICHBE 48 Rourd@ENE v ad difed.
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; 15-40pm).
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).
o o
- s jogese
d) Preparation of 7 ' PN N 7 \ S
cis (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. KoCO3 10% was added. The mixture was extracted with
CH,Cl,. The organic layer was separated, dried (MgSOy), filtered and the solvent was
20  evaporated. The residue (2.2g) was purified by column chromatography over silica gel
(eluent: cyclohexane/EtOAc 70/30; 15-40um). 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 diethyl



CH2C12 and evaporated. The residue (2g) was purified by colum

chromat ography over silica gel (eluent: cycl ohexane/ Et QAc 80/ 20;

75- 351t mwO @uzssBT acti on was col |l ected and the sol vent waBCRER@oriaised. Thi s
fraction (1g 80% was crystallized fromdiethyl ether. The precipitate was
filtered off and dried. Yielding: 0.46g of compound (32) (37%. 0 9 t)
Preparation of N~~N ~-=-N ~-=-N cis (compdund 33) (trans) (conpound 34) WO
02/ 28837 PCT/ EPO1/ 11135 -48 A m xture of conpound (4) (0.003 nol) and
hydrazi necarffx a’fﬁ)@ﬁﬁé%ltﬁ@ W4iterdd off bid ddedo UY i@l 0. 18 DIt pripBsSndsB) r ed and
refl uxed over n%g géded out into water and extracted with CH2Cl2. The
organi c Iayé elg rat ed, drled (MgS™), filtered and the solvent was
evapor at ed. The resi due vvas purl fi

Bd by col unm chromat ography over 5 silica
gel (eluent: 2C1 NG5/ 50N NEB-40 ). (FI' and
F2) were col® Eetpéﬁ’%é{??é‘?t hej r $ w evapgr at eg*’s\‘@ﬁ ‘g dngg FI and
0.3g F2. F1 was crystallizef from CH3UN &hd Siesityl ether. The precipitate
was filtered off and dried. Yield: 0.102g of conpound (33); np. 224C. F2
was crystallized from CH3CN and di ethyl ether. The precipitate was filtered

off and 10 Aimixidre oficegpound ) (@00L¥Hroeeiiawitrimehylseae(0.003013 madhar at i on

f 0 045
of §c|orr]mg;¢g<t(@gé ) 9051 Aol gggpggh EOURSIthc) fOV ALGclRlckh ARk S

ﬁgi] rs }q% s added
and the @i xtwasstiad aelQ0rgdpedt hojrs n Wafenayas a‘ii Qﬂ@faﬁ‘ﬂ’ﬁurleé’gfé Yépar at ed,
dried ( N]Q_SO%):%tef thlﬁlféﬂ edtEd Adendshi Yisfite w‘aaé)_(tlfac&[dm’/ﬂt BtOAJhEhe @ganiue (69)
was purified by colum c ilic

cycl ohexaneﬂ@fef)&'@s 8?9215356(51&”&6&%‘96%@%6 Sapﬁiﬂ}eas&) Yeéiﬁwagév{p%k Tect e(f and the
sol vent was restépoil Sigd evas phefiedby dolemwabramatsgraphy oesd sflica geldielienty| et her .

The precipi| ’ f und (35)
(24%; np. %%@emg/%?é%§r‘5§1t% & 40?&% $he ﬁ%}%ﬁ?cow%ﬁge&% 5rs(:ar{:]ﬁf)lr%pound 37)
10  solvent was evaporated. The re51due (0. 3 g) was crysta hzed from pentane

precipitate was filtered off and dried. Yield: 0.11g of compound (14) (18%); mp.
114°C.

0]

f) Preparation of (compqund 15)

~
~o N N
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. H;O 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
over silica gel (eluent: cyclohexane/EtOAc 70/30; 15-40pm). One fraction was
collected and the solvent was evaporated. This fraction (3g, 73%) was crystallized
from diethyl ether. The precipitate was filtered off and dried. Yield: 2.45g of .

20 compound (15) (60%); mp. 132°C.

o)
P Q*@@( O)@@C
- |

cis (compound 15)  and trans (compound 17)
A mixture of \ \‘
o Y / N ~ /
SI\ /Sl\‘

cis (compound 14) and trans  (compound 16)



A m xture of conpound (4) (0.009 nol) and thiourea (0.0099 nol) in ethyl
al cohol 20 (30nl) was stirred and refluxed for 12 hours and a sol ution of
KOH (0. OMQomeds37 in  H20 (5ml) was added slowly. The m xt REBER@S11$35 r r ed
and refluxed for 1 hour, poured out into water and extracted with CH2Cl12.
The organic | ayer was separated, dried (MgSO4), filtered and the sol vent
was evaporated. The residue was purified4by colum chromat ography over
silica gel (cycl ohexane/ Et OAc 70/ 30; 15-40m . The pure 25 fractions were

¢ ol4l ec]E ecFi 2a f a%@&r\ﬁﬁ@tto‘é@ﬁ?ﬁl?éﬁi)?rag((?@t)SG\fgﬁb i ROH fM qw] (Ebmi)%% and
. (0] Crysta | Ze rom anone. I'ECI tate was
VO 82/ 28837 HF@#HEb@PPﬂV\ﬁWS%SMEP@ *F?QIBF%‘HP%W%@H?E‘P%BOU ?g und

(??) - SZdvvaex@édted \largh [EzeAcf frﬁabi’gamw sepaFhed| mredl(mgsg?eg l_flvlfa:sed aTnIStA ﬁl[c, ed
of f and dri ie |n ii i on, 0 cis

( conpound 3@) @I%ﬁ%d’ﬁﬁ a§>§5at C%L-@f ‘%’61 %W%SR}\‘E &881“3? owy at room
t enper at 8r e chonatsgrhpity ®rr silice gel{olnedt: cY(ﬂ&)ex@.ﬁb/B@lSC &iﬂli to &Wﬁﬂplﬁn@i(rﬁ)Z)
(00015 ol ) anl K200 (.0, ¥4 1k Jod By RFELAIG okl L) . The i Xt ure vas

stirred at roon tenpera e added and the m xture
was ext r act dheirstHracHoCw2s cryhellmegémm, dicthyé ptharaI'he pprainiteteay asiliered off vy sO) |

filtered anqnaaﬁe&eﬁmno 2608 o6is @fl%?(n%enfpe@m@e (1.29) nas purl fied by

col um chronat ogr a qver el .u L %/&gohexane/ 4)%&

15- 40m) . Tﬁeeﬁac‘rced FagHen W%CWé‘ia i) lroee:Ehé fhe eg%ﬂcwé'ﬁfe at ed.
Yi el di ngp 0ah@ dhibd. Wield>T %% of ad@pOuddBd 751 60A), #p. 1E8°Cras crystal | i zed from
diethyl ether. The precipitate was dJgiltered off and dried. Yielding: 0.28g

conmpound (38) (27%. F2 was cry . frm di et hyl ether. The

preci pi t at e hwRreparhti@refd of f a el df ng” 0.(@emgowid Bonpound ( 39)
(699 . x) Preparation of (c A paxture of conpound (41)
prepared ci according to exa ') in HC13N (5m ) and THE
(5m) was stirred 15 and refluxed for a weeke d, then poured out into H2O
basified with K2CO3 and extracted with CH2C The organi c | ayer was
separated, dried (MgSO4), filtered and the 'solvent was evaporated.
Yielding: 0.5g of F. This fraction F @&s crystallized from 2-propanone.

(ng) pE eci /53' Rt fx WASoff doldpB L5 (497(6.08 1Eb 54068 b -préip§h-9Ld190.002 806N, ERPPIRYN
(0.000121 mol) and Cul (0.000121 mol) in N,N-diethylethanamine (Sml) was stirred at
100°C for 2 hours. Water was added. The mixture was filtered over celite, washed
with BtOAc 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,/CH30H 98/2; 15-40 ppm). The
pure fractions were collected and the solvent was evaporated. The residue was
crystallized from petroleum ether and diethyl ether. The precipitate was filtered off and
dried. Yield: 0.1g of compound (18) (23%); mp. 113°C.

o)
i) Preparation of /O/M\QI\ /O/U\(I\/(\
o

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 evaporated 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.




y) Preparation of (conpound 188) WO 02/28837 PCT/EP01/11135 -50 A m xture
of conpound (5) (0.045 nol), acetam de (0.90013 nol) and K2CO3 (0.225 nol)
was stirmeoozer$3T ef | uxed at 200C for 2 hours, cool ed at rpOVEPEpEssat ur e,
poured out into H20/ CH2Cl12 ; and extracted with CH2C12. The organic |ayer
was separated, dried (MgSA), filtered and the solvent was evaporated till
dryness. The residue (14.4 5 g) was crysd4l lized from CH3CH The
precipitate was filtered off and dried. The filtrate was evaporated. The

residue (11TB<Z Gkt RS 1O wiak tEStallived BloHpetfldnBihe Bl YrecipM@E wik fileadgel

Col | ect ed ARl zﬁﬁ%ﬁ@ﬁ%%%%w%@ﬁ%hm99’5{5-2 g of  conpound.

(188) (65% Thé yeddnd@artdn vas ofystalizep rontpelrbiguni Othér. MThe preeipivite earbidtsed

(188) (0.00Q . enzoi.g, aci d 0 nmol ),

erhyl -2 ( 3 aoet PR Oedts Tﬁ%%o@%“?@%@q? G5 equiv. .

0. 00048 nol), N-hydroxybenzotrl azol e (1.5 eqw v., 0.00048 nmol) and Et3N (1
equiv., O. Oﬁ CH2CL . 7 >d at 191 8“"‘* erature for
15 hours {l was evap |reS| due vva by HPLC and
t he product fractl ons wer e g sol vent was evaporat ed.
Yield: 0.066 g of conpound (205) (49.4 8% 0 aa) Preparation of (conpound
6) trans A mxture of interm 20 (O. 1507 nmol) in HClSNj(}lOrﬂ) and THE
(10nm) was étinixterg of gpmpovrd «4@@@@3&1@@& geetsl eidoride (0105815 ewhiindh K2C03

10% and ext g@cﬁ&ﬁqomalm %ﬂﬁﬂz%ml) H@HS@NQN&I)'M%Eln‘é@%n&%&@d f11 lﬁ'ﬁlk ed
(MySAH) , k{@ered and tﬁ;&ea ol vent was eva gt (—:_-c!l éh &EI due JI % was
purified byXebPal7eHrY g?g‘f)ﬁ?/"tﬁ’{?e‘?’a%‘?xl Qe G (?]é1 fpreanic laye

cKcl ohlex anekas %hrz&&,l@mdﬁﬂg&@dﬁﬂtefﬁ?&mﬂ wlﬁeescﬂvam tia® asapmlecli C'ﬂ*lddle?lﬂ&d and
t he sol vent S _evaporate T resjdue S I ze rom
petrol eum e{ rvas ﬁg‘egﬁ’éé"%’ﬂ Cthéo%gg’fapflgg?'%)f fgef{] &lrl ed. Yield: 0.3g
of conpaol ndcYcﬁgvhe(xﬁﬁe@;OAp 80/2008¢40 w0 ImasBatiorcwerErglledted 36d thgir sabents
Preparati onyafe {GRBRAN Akt fction was crystallized from petroleum ether. The

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

k) Preparation of I (compound 22)

=
~ NG S,
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 (MgSOy). filtered and the solvent was evaporated.
The residue (0.4g) was purified by column chromatography over silica gel (eluent:
cyclohexane/EtOAc 80/20; 15-40 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 dried. Yield : 0.13g of compound (22)
(45%); mp. 138°C. o

O

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



cis A mxture of compound 213 (prepared according to B4) (0.00305 nol) and
CH3ONa (30%in CH3OH) (0.00916 nol) in CH3OH (25nl) was stirred and

refl uxed Wop2/24837 hour s t hen cool ed to room tenperature, pPOT/EHIIGUI3S nto H20
and extracted with Et OAc. The organic |ayer was separated, dried (MgSOH4),
filtered, and the solvent was 5 evaporated till dryness. The residue (1.19)
was purified by colum chromat ography o4%r silica gel (eluent:

cycl ohexane/ Et OAc; 40/60; 15- 40r’r) Two fractions were cqllected and the
sol vent was evaporated. Yieldi g 0 3g FI and 0.5g F2 (5% F2 was

crystallized fromdiethyl &the petyoihgum-et her. The
filtered off and dried. ing: M. 289 F1 was é{ 3 pentane
The precipitate was fil {@®red ahd dried. Yildin 0. ¥9g.N'Thi s

fraction was purified by col¢ign ciospeimizsphy over s(trhms[)a(gnﬁhpc(mﬂdl%I)t:
CH2Cl 2/ CH3OH;, 98/2; 15-40gm . The pure fractions were collected and the

sol vent was evaporated. Yielding: 0.11g. This fraction was purified by

col um chr oreiixgurpifyompennd (4) @060 mbl),d?d(O@HMQ/ 09693 rl)30Ph; PHOP4r e

f ti | 9
R e e
was filter edorof howasmundgriadobar PWSélFfélOﬁ&O (HIQEQ’%P dednpidigrBixinre wegestractsdam | p

e BS Prepar hiiafoXc. Biesor Erﬁéméaﬁéma@ebm(aterdaaﬁéd @\qgm)guaﬁelé&hnd 2eQaRkEhaNe
(0.00456 nol) was added at 5C tg m Xt ur.e Byﬁﬁllu I}o nd 9@}?&8{{0019 nol ),

conpound 3( 8)¥3g §Yarprgedhpl he Lsifue EEUHHS veslis? N2 20
flow. H;’ge gzgt @[&nmﬂycﬂwg?g{(mz 8123 S Sqrtrndt d?oum&1amcgiat(]f?1-ﬁcb)m:mbdou'Ej |
into an e ate rie
(MySom o 11 ol SRE sofutll T a od oy RIS o (PR, Y03, BERALA 00 111 O
by col um clompevmb2HpOPsoy EB (travis| 3 Hn k). llgFﬁétmns egropIheene/ Et OAc 65/ 35;
15-40 T f d

Vield o, 350! ‘?ﬁ%%%pﬁﬁﬁ#‘?ﬁ‘%?ggbﬁ%%fam Pl e B AR e
(43) (309 ngield18.883 of sympoyndddR)(1 ﬁféTmEF%l1F11135 -52 Exanpl e B6 a)

Prepar ati on @Bfwi &istalliPOMptréhmtid: " ThS preciRmpouadiiddad off and dried.
Yield: 0.035g of compound (24) (1%); mp. 99°C.
(@]

g
m) Preparation of /O)‘\Ejij/\ (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  dryness, solubilized in CH,Cl, and washed with K,CO3 10%. The organic layer was

separated, dried (MgSOy), filtered and the solvent was evaporated. The residue (4g)

was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc

75/25; 15-40um). 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.

. 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),

(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)



NaH 60% (0.01068 nmol) was added at OC under N2 flow to a m xture of
conpound (8) and conpound (9) (0.0089 nol). The m xture was stirred for 30
m nut es. VD yL88BT onpacet ate (0. 01068 nol) was added at OCPCT/RBOMIILISUr € was
stirred at room 5 tenperature for 1 hour, hydrolized with water and
extracted with EtOAc. The organic |ayer was separated, dried (MySH4),
filtered and the solvent was evapor at ed-46Fhe residue was purified by

col um chr omat ogr aphy over silica gel (eluent: cycl ohexane/ Et QAc 60/ 40;
15-40 m). Thesgesfie@ty tolaain ainemétbiraphly overisdice gkl @bteat cyelnﬂexahe’EﬁbAvent was

evapor at ed 7 andy

crystalli zec§g lﬁoﬂ? éBMngEJ[) ﬁra&lﬁgngrde%) \;%a"tcz czuwas %ﬁgel'r:é%}\lér% @ér

dried. Yi el é¢vaparateghodfiedd:(42)g (Frh staxmnatgnal\)vaed ed¢e (B |F2e\manqrmalhzeéi hyl

et her. The t Qunidigl 45) ;

. 147G bgf@?g&t&% ﬁdﬁ%&f)fehh{ a%cgg WT%EE’ %ﬂﬁta@wbé‘s?félrt]ésf)b@bifoa#gggg Uy l)d(

Br ononet Ayl lﬁé?ﬁgéféomom(mﬂﬂ%\hgmaé{b‘e@ dropwi se at OC under N2 fI owto a
15 solution of conpound (8) and co und (9) (0.0064 nol) and NaH 60%
(0.007 nol) in ml). The-mxtt N red ro nperature for
1 hour, hydr®F F%Péfﬁt\ﬂgtog wat er with Et@ﬁ%‘p %‘{Eeiggr gani c | ayer
was separated washed with We i MFSY), filtered and the sol vent
was evaporated. The residue was purlfl ed by clol utm chr omat ogr aphy over
silica gel (eluent: cyclohexane/ Et OAc..70/30; 15-40 m). 20 The desired
fractions (F1-F4) were collected and(i e solvent was evaporated. Yield:
0.15g Fl, 0.AgiRBre « comppand CHUW.0aHD7Tongy trhutyethepylstanngag @00R2eQmpHom

di ethyl et hepg Pﬁhﬁ’h?f 3@@901%:%»@%%@5@@&@ wasfst@fw a@eoe:cifommue Whted 3g of
conpound (49‘5 3 was crystal l1zed frg E'JZE troI m et her.
The pr eci pi t%ise % Fha migteg wesiilteses! oysye V‘? s é}‘i‘éﬂt t@gﬁﬁg Ee"#)

13%?' V\DbOZ/ v&&ﬁ&bﬁ@ﬁlﬁﬁéﬁrﬁ& 13/r waSsdpusing, dri&V(MpSO,), filtered and the solventI
3 ti
ot eomion e bl arersidE a5 W?S&’“@?‘%’W%i‘?ﬁ‘ Blplanhs ofer2, 5 Cll(Z)n

(200m) 5 andicalgel (eluentucgcinbsxasteEOAd 98410; b pempdigtnureiraeiong wettour s.  The

t
Filer od o FOmRayuint Bieitbord0g, ThORRIdRe ey smﬁéﬁrf*&igéﬁf%) 20
e

Yield : 8. 2g;tw Thy prestpeiatpl w3 fisred o1 goddhistb| Yisld: Priv/ered someoun
(conpound 49)4463%p.- 108)C4- Met hyl benzenesul fonyl chloride (0.043 nol) was
added to a solution of 10 conpound 49) (0 028 nol) in K2C03 (400m ) and
CH2C12 (400ml) and the mixture wags/ at_roomtenperature for 1 hour.
The m xt ur e py@sepaxdtioacfed w th (compound 29)

N

trans

15 A mixture of compound (5) (0.001507 mol), triphenyl(phenylmethyl)stannane
(0.002260 mol) and Pd(PPhs), (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 (MgSOy), filtered and the solvent was evaporated. The residue
(1.4g) was purified by column chromatography over silica gel (eluent: CH,CL/EtOAc

20 96/4; 15-40 um). 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 compé)und (29) (28%); mp. 112°C.

~
q) Preparation of S (compound 30)

N I /

cis



The organic |ayer was dried (MgSO4), filtered off and evaporated. The

resi due was recrystallized from (C2H5)20. Yield : 6.64g of

6- (cycl oiveaxyt/zsssbonyl ) - 3- net hyl - 2( 1H) - qui nol i none (conpoRG€UEB@)11{B5% ; np.
256. 1C. 15 Exanple B8 a) Preparation of N, OHN , OH O vv ,N,O ,0 vv
N-Of[la (A),4a] (conmpound 51) [la (B),4a] (conpound 52) A m xture of
conmpound (7) (0.0229 nol), hydroxyl am ne41-0. 0252 nol) and

N, N- di et hyl et hanam ne (0.0252 nol) in ethanol (100m) was stirred and
refluxed fomnA @ixthewfsompeudad) Q]J@OﬂSﬂU@nMﬁtﬂbuty]nﬁtmmylamrmdem 00226HRG 2. The

organi c | ayer p dr| ed S ent was
evapor at ed. %gﬁa’é’z’e’ ﬁgﬁ?/@&” ;é‘l?\% O@ngg Kk Sn#%@dcﬁiﬂggggeﬁél pitate
was filtered60h 18f0walddded. Tlnemnxtsredua apmcteéumhfﬁit@d\cbyﬂtcoirgmc layer

chromat ogr aphy %ﬁ’aﬁt%(g 'dhg& Q\/Iggbﬁ(é St Htand %Wn%%@vaggf e'fi% re§iflgdn . Two

fractions were t vent was evaporat I ng: 2.8g of
conpounds ( 44}.7¢)369% pusified b3 ZoluminehregatoRrapbmeyer-faliqas) ( %% np. 142C). NNH2
0} Coeh s ifpsEDRE ke fo ol S ok Ao e GRedid i e adoed
et hanol ( 758lventyas e.’{?B&f%FF@ hagrestdup r(éégén‘?ﬂasrcéigqt%}kéﬁffi‘é‘f‘ dietﬁ}’lgr%ﬁuti& ll“B?)ur ed
out into wabedcipifae i filesddst whd Bri€d2CieRd: 035 oficgmpband @Y (6146)s ngepar at ed,
dried (MgS A%dtﬁl |tered and the sol vent was evaporated. The residue was

purified by um chr omat ogr aphy over silica gel (eluent:
CH2C12/ CH30OH NHAOH 98/ 2/0.1).

fractions dandt
crystalli z\gg)’f gm {él etﬁ TS A
dried. Yielding: 0.8g of corrpound (53) (15%
Preparation of (conpound 520)

0 02 28837 -54 PCT/EPO1/ 11135 The pure
5 =S vaporq{:%g?oumgl hesi due was

O tered of f and
&p. 110C. Exanpl e B9

cis

10 A mixture of compound (4) (0.0015 mol), 3-thienyl boronic acid (0.00226 mol),
Pd(PPhs)4 (0.00015 mol) and dioxane was stirred and refluxed for 24 hours. K>CO3
10% was added. The mixture was extracted with EtOAc. The organic layer was
separated, dried (MgSO,), 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: O.3§g of compound (31) (68%); mp. 113°C.
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H compound 32

~o N N\/u\o/ ( P )
o}

cis

s) Preparation of

A mixture of compound (4) (0.003 mol), glycine methyl ester monohydrochloride
(0.0066 mol) and Pd(PPh), (0.0003 mol) in Et;N (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 diethyl ether.
The precipitate was filtered off and dried. Yielding: 0.46g of compound (32) (37%).

t) Preparation of [/O/lm\ D/O/“\Q:I\

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



5 Procedure for compounds 400, 401, 402, 403, 404 and 405. A m xture of
interm 21 (prepared according to All) (0.000269 nol), amantadi ne
hydr ochl ovo d&2§887 000404 nol; 1.5 eq.), PCT/EP01/11135

- (et hyl car boni mi doyl ) - NN- di net hyl - 1, 3- propanedi am ne hydrochl ori de
(0.000404 rnol; 1.5 equiv.), 1-hydroxy-1H benzotriazole (0.000404 nmol; 1.5
equiv.) and Et3N (0.000269 nol) in CH2C¥B-(2 nl) was stirred at room
tenperature 10 for 12 hours. The solvent was evaporated. The residue was
purified by Aliﬁb@re'ﬂfeompodmb@) {0.603 ﬁmf)andéydrazmletﬂbmeedld@wde (G@%oﬁoﬂém was
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and the sol vgsd. Wdﬂ)/umgnﬁtoedlpoh(nda(%)ngp 22486.g of FI, 1.1 g F2 and 11 5¢g

of F3. Fl d y

I L PR G L e
25 WO 02028887d.PTil&Erd2g ofiddapousd (Foampl B8BBC11 Preparation of (conpound
511) N A m xture of conpound 22 (preg ared according to B4) (0.004 nol) in
HC (3N) (20nl) and THE (20m ) charthr ef | uxed fo hour s,
poured out ghPreparatiggeffi ed wit dxt r act dAORPPHNIEYC12. The
organi c | ayer was separated gf ed ( MUS&HA)SN ;fultered and the sol vent was
evaporated. The residue (1.2g9) was purifi ed,,:b;thoI um chromat ogr aphy over
silica gel (eluent: CH2Cl12/ CH3OH NHAOH 93/7/0.5; 15-40m. Two fractions
were col | ected and the sol vent was evAporated. Yielding: 0.5g FI' (41%
and 0. 4g of AFdixthe ofasmpoysd 4(0.0 Kool raod Nadl: (01045 madt indPMETH@mpPrvesi pi t at e

was filtered;. of fr ARFCHE! £Hourd! RLEDDI%wa 19008 afPERMREOHEs xthea
with EtOAc. The organic layer was separated, dried (MgSOs), filtered and the solvent

was evaporated. The residue (6g) was purified by column chromatography over silica
15  gel (eluent: cyclohexane/EtOAc 60/40; 15-40pum). The first fraction was collected and

the solvent was evaporated. The residue was crystallized from diethyl ether. The

precipitate was filtered off and dried. Yield: 1.26g of compound (35) (24%); mp.

160°C. .
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x
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(compound 36) (compound 37)

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

20  (30ml) was stirred and refluxed for 12 hours and a solution of KOH (0.0149 mol) in
H,0 (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
(MgSOy), filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (cyclohexane/EtOAc 70/30; 15-40pm). 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



10 Exanpl e B12 Preparation of (conpound 514) N -S A m xture of conpound
524 (prepared according to B9a) (0.0018 nol) and KOH 85% (0.0094 nol) in
Et OH (15miQ oxmess3stirred and refluxed for 24 hours, pouredPODEPIVKIO3S H2O and
extracted with CH2Cl 2. The organic |ayer was separated, dried (MSO4),
filtered, and the solvent was evaporated. The residue was purified by
colurm 15 chromat ogr aphy over silica gel4%el uent: CH2C12/ Cycl ohexane 80/ 20:
15-40m. Two fractions were collected and the sol vent was evapor at ed.
Yielding: O fﬂﬁg:dlﬁff {fiddfjedaiNielding: dﬁgpc(tﬁﬂ/p(%i)l Favasis ety ladedi froed 2 fprepandnet hy |
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20 A mixture of interm 28 (0.019 nf benzof ur anyl bor.oni (0.028
mol ), Pd(PR Qf nol) a quantity) i @ ¥ml) and
Na2CQO3 [ 2] %\?g%%égv\g‘s stirxed P of 8 howgs~and extss S

Et CAc. The aqueous |ayer wa baS| fied with NHAOH and extract ed vm"dh
CH2C12. The organic |ayer was separ a(g,gd dried (MgS™), filtered, and the
sol vent was evaporated. The resi 6 25 was purifi ‘
chromat ogr aphy over silica gel éf“ﬂi‘@ fd Bl 2/ CH3OH 99/ ??Or%uggll;gggw -56
PCT/ EPO1/ 1113%,1 oGHAthol) The aﬁdd&d?slbw%cmlr@dﬁﬁ tovpezatticd loecdobuticand commposml vent
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ice, basifi with

2C1l2. Th
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sol vent was
- diethyl ether. The precipitate was filtered off and dried. Yielding: 0.065g of compound

(39) (6%).

_o
x) Preparation of (compound 40)

cis

A o

A mixture of | A compound (41) prepared
P
N Sl

according to example B3b (0.0014 inol) in HCI 3N (5ml) and THF (5ml) was stirred

15  and refluxed for a weekend, then poured out into H;O, basified with K,CO3 and
extracted with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered and
the solvent was evaporated. Yielding: 0.5g 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/“\C(Y\ (compound 188)
o N” NH

2



evaporated. Yielding: 0.59g F1 (43% and 0.4g F2. FI was dissolved in iPrOCH
HO/iPrOH (1 eq) were added. The precipitate was filtered off and dri ed;

Yi el di ng:wQ52/28832g of conpound 526 (np.: 248C). Exanpl e BPUBEPWgpa¥sati on of
[/ (conmpound 471) N A mxture of interm 33 (0.082 nol) and

3-chl oro-2-ethyl-2-butenal (0.098 nol) in, AcOH (200m) was stirred and
refluxed for 8 hours. The sol vent was evﬁborat ed till dryness. The residue
was di ssolved in CH2C12 and washed with K2C03 10% The 20 organic |ayer was
separated, dried (MgSO), filtered, and the solvent was evaporated. The

(5 due (28RS FEATRC LIRS IR R kO, B0bas

and the sol woht waswiisredwag oefhixed at M@Cdorlé hows,epoksid 4t 10qum ¢erapesiurez powedwas
crystallize t | tered
y glétf %f@ﬂ-fz@?zo,glg&g;(tfﬂfcf%HW1lth emer,: Thh %rééhﬁ:clh?ér v?és%e@ﬁﬁteﬁ'

of f and dri npound 4 Tabl es
1 to 8 |ist dﬂh‘é(Méﬁ@@ugH@eéﬁn‘? ﬂ}erﬁﬂlV&nﬁva%"aﬁﬁ’@thl tllBéIYWﬁSc hﬁ/é‘?séd%' i ed
accor ding t %@cﬁlﬁtaﬂﬁ@d %W@H@@H”m é)é?g Y A02va BB Rered off dﬁ@ﬁhEH’CZﬂié.1135

' Co. Ex. RRR3R4R1physi cal 3a eth | HCS f 145C
55B3bd et hyfthﬁSe 88 evanpsesh o s gi&&)épgo%%‘g% [GprATRRtReRRPRY

-np. 100C Go&IHidagichidlkdmp. GHM/SBB@M@H 96/4/071; 1506}1,31) oThe pure
60B3bd et hy%rlﬁlc on]§3<7§ecr:e %1? cpem%g%l\'/tnt was evaporated. Yielding: 4.2 g of compound

(188) (65%).

~ /
O N NH

10 A mixture of compound (188) (0.00032 mol), benzoic acid (1.5 equiv., 0.00048 mol),
1-ethyl-3-(3’-dimethylaminopropyl)carbodiimide .HC1 (1:1) (1.5 equiv., 0.00048 mol),
N-hydroxybenzotriazole (1.5 equiv., 0.00048 mol) and Et3N (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 evaporated. Yield: 0.066 g of compound (205) (49.50%).
0

x

aa) Preparation of (compound 6)

o N
trans
A mixture of interm. 20 (0.001507 mol) in HCI 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  (eluent: cyclohexane/EtOAc 85/15; 15-40 um). 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.



62B3bCOCH3et hyl Hhp. 130C 63B3bOCH3et hyl Hmp. 116C 64B3bd et hyl H- ( CH2) 2- O CH3
- _-ny82C 65B3bOCH3et hyl H1- net h yl cycl ohe yl p. 82C

66B3b OCH3e0 hy/248437 met hoxycycl ohexyl trans; np. 94C PCT/EP01/11135
67B3bOCH3et hyl H3- net hoxycycl ohexyl cis; np. 108C WD 02/ 28837 -58

PCT/ EPOL/ 11135 Co. Ex. R2R3R4RI physical no.no.data

68B3bOCH3et hyl H4- (et hyl et hoxy) - (A), npdlcycl ohexyl 82C

69B3bOCH3el | H4- [ C( CH3) 3] cycl ohexyl _np2C

70B3bOCH3et hyl H4- [ C( CH3) 3] cycl ohexy
71B3bOCH3et ) - et hyl eycl ohexyT (2

72B3bOCH3et *%P?Fé‘{‘ﬂ’i{f’ﬁym ohe m k2820 FRYPRILY S o) 2 m
82C 73B3bd et h 1] H CH2- O egH5~< np~82¥¢” -~ \M8B2Het hyl Heycl ohexyl

74B4l et hyl H 75B4l et hyl A J np. 124C 0¢6B4l &t hyl Hrp. 138C 77B4l et hyl HF

Onp. 120C 78BAGNGE Vet ndpBBnd 2P pf PR Sttt 548,005 mol) and CH;0Na
(30% in CH3OH) (0.00916 mol) in CH30H (25ml) was stirred and refluxed for 15
hours then cooled to room temperature, poured out into H,O and extracted with EtOAc.

The organic layer was separated, dried (MgSOy), filtered, and the solvent was
5 evaporated till dryness. The residue (1.1g) was purified by column chromatography

over silica gel (eluent: cyclohexane/EtOAc; 40/60; 15-40pum). Two fractions were
collected and the solvent was evaporated. Yielding: 0.3g F1 and 0.5g F2 (50%) F2 was
crystallized from diethyl ether/petroleum ether. The precipitate was filtered off and
dried. Yielding: 0.26g F1 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; 15-40pm). 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
(o] o ,
~o ril 0 o til 0

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) (0.0019 mol) and tBuOK (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 (MgSOy), filtered and

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

silica gel (eluent: cyclohexane/EtOAc 65/35; 15-40um). 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).



80B4CNet hyl Hp. 120C 81B4CNet hyl Hhp. 139C 82B4net hyl et hyl H, np. 106C
83B4net hyl et hyl H\ np. 149C ~ o 84B4net hyl et hyl HFnp. 118C WD 02/ 28837 -59
PCT/ EPOLMQ 83%8880. Ex. R2RR3R4RI physi cal no. no. data 85B4net hgT/grbiyliitssp. 180C

86B4net hyl ethyl ~ H phenyletl ~ ~~np. 53C 87B4net hyl et hyl Hmp. 87C
88B4net h lel | H CH2- CH(CH3) 2T p. 68C 89B4net hyl et hyl Hmp. 120C
31B4-thiazolylet | _ H4-net hoxycycl ohef3d cis; 113C

90B3bOCH3HH4- et hoxycycl ohexyl trans, np. 126C
91B3b OCH3HHExERpROBEY Cycl ohexyl ci's, np. 100C

92B3bOCH3HCH34- et hoxycycl ohexyl cigs; np. 120C o
93B3bOCH3HCH34- net hoxycycl ohexy ans; 1C N
94 B3bOCH3netahHréphrateinhudxy cy cl ! rrp 96C
95B3bOCH3pheny| H4- met hoxy cygtebexy 1: 1) o 138 N o
96B3bOCH3pr opyl H4- net hoxycycl ohexyl] t rgns np. 118C o
97B3bOCH3pr opy!| H4- met hoxycycl ohexyl\c( nmp. 108C ~ \N)
98B3bOCH3net hyl H4- net hoxycycl ohexyl ci s;0 np. o)

cis (compound 44) (trans) (compound 45)

NaH 60% (0.01068 mol) was added at 0°C under N, flow to a mixture of compound (8)
and compound (9) (0.0089 mol). The mixture was stirred for 30 minutes.
Ethyl bromoacetate (0.01068 mol) was added at 0°C. The mixture was stirred at room
5 temperature for 1 hour, hydrolized with water and extracted with EtOAc. The organic

layer was separated, dried (MgSOy), filtered and the solvent was evaporated. The
residue was purified by column 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 FF3 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 precipitate was filtered off and dried. Yield:
compound (45); mp. 147°C.

O

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 (MgSO,), 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 precipitate 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.



104C 99B4AN( CH3) 2et hyl HCH3(B); nmp. -1, 0102C 100B3bd et hyl Hhp. 114C 101B4net h
let hyl H4- but oxycycl ohexyl cis; m. 86C 102B3bd et hyl Hmwp. 78C WO 02/ 28837 - 60
PCT/ EPOLMQ 8338880 . EX. RRR3R4R1physi cal no. no. data 103B3bC rC€h¥EPMHofNgs. 91C
104B4AN( CH3) 2et hyl Hp. 103C 105B4N( CH3) 2et hyl Hhp. 170C 106B3bd et hyl Hrp. 137C
107B3bd et hyl HOnp. 137C 108B4net hyl et hyl et hyl 4- met hoxy ycl ohexycis; nmp”91C
109B4net hyl et hyl H4- et hoxycycl ohexyl t rans33+rp. 150C 110B4net hyl et hyl Hrp. 90C
111B4net hyl et hyl Hl np. 94C 112B4n®et hyl et hyl Hrp. 176C 113B4net hyl et hyl Hp.
106C 114B4ro 1HH4-methox c clohex lcis; m 74C

115B4net hyl et hyl 2 -,,at hoxycycl ohexyl cis; np. 108C 116B4net hyl et hyl Hmp. 110C
117B3bd et h%kﬁﬁ%@ﬁ. C 118B3bd et hyl H~! np. 107C 119Babd et hyl H~np. 129C WO

02/ 28837 - 64) PChldpbinzeaadsopororsicRRIBRAEBINhe eakdderd. at 87 s asolution of

compound (48) (prepared according to example B2) (0.044 mol) in CH,Cl (200ml)
5  and the mixture was stirred at room temperature for 12 hours. The mixture was washed
with K,CO3 10%. The organic layer was dried (MgSOy), filtered off and evaporated.
The residue was recrystallized from (C;H;s),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,CO3 (400ml) and CH,Cl; (400ml) and the mixture

was stirred at room temperature for 1 hour. The mixture was extracted with CH,Cls.
The organic layer was dried (MgSOy), filtered off and evaporated. The residue was
recrystallized from (C;Hs)20. Yield : 6.64g of 6-(cyclohexylcarbonyl)-3-methyl-
2(1H)-quinolinone (compound 50) (85%); mp. 256.1°C.

15 Example B8

"i/OH “f/OH
a) Preparation of /O)\Q\/T\ m
P P
o N No” o N> No”

[1o (A)40] (compound 51) [lo(B),40] (compound 52)

A mixture of compound (7) (0.0229 mol), hydroxylamine (0.0252 mol) and
N,N-diethylethanamine (0.0252 mo}) in ethanol (100ml) was stirred and refluxed for 6
hours, poured out into water and extracted with CH,Cl,. The organic layer was
separated, dried (MgSOy), filtered and the solvent was evaporated. The residue was

20  crystallized from CH3CN. The precipitate was filtered off and dried. The residue was
purified by column chromatography over silica gel (eluent: CHyCl/EtOAc 80/20; 15-
40pum). Two fractions were collected and the solvent was evaporated. Yielding: 2.8g of
compound (44) (36%; mp. 133°C) and 3g of compouﬁd (45) (38%; mp. 142°C).

/NH2
b) Preparation of I N (compound 53)
o N o
[1o(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 stirred and refluxed for 1 night,
poured out into water and extracted with CH,Cl,. The organic layer was separated,
dried (MgSOy), 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).



120B4net hyl et hyl Hof np. 106C 41Babd et hyl Ht rans; np. 157C
182Babnet hyl et hyl Hci s; np. HOL70C 183B3bnet hyl et hyl Ht rans; np. HOL44C
184B3bnmetwg bz2d8yt HHOmM p. 138C 185B3bC et hyl H\ | Nmp. 120C 2686BB@d1e3shyl H O
187B3bnet hyl et hyl Hmp. 162C \ /OYN [1C ( O _ B4CC=Net hyl Hmp. : 160C 216
217B4met hyl et hyl H. et hanedi oate wW(1:1); o C -np.:143C 218B4l et hyl H(
\ np. : 102C 219B4CC=Net hyl HH3Cnp. : 115C H3&4- - ---- oo
220B4dC et hyl HF(A), C np.:107 ,_. 221B4d et hyl HF(B);

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

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

Example B9
0]
Preparation of O)UI\ (compound 520)
HsCO N O
NH
0]

5  Procedure for compounds 400, 401, 402, 403, 404 and 405. A mixture of interm. 21
(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-benzotriazole (0.000404 mol;
1.5 equiv.) and EtsN (0.000269 mol) in CHzCl; (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
o @) O~
Preparation of x (compound 233)
H3CO ) N/

cis

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

15 (380 ml) and H2SO, conc. (19 ml) was stirred and refluxed for 15 hours, the cooled to
room temperature, poured out into ice water, basified with K,COs3 and extracted with
EtOAc. 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 g F2 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



C np.:113 \ O 222B4l et hyl Hp. : 206C WD 02/ 28837 -62 PCT/ EPOL/ 11135

Co. Ex. RRR3R4R1physi cal no. no.data 223B4C ethyl H(trans); H3Cmwp.:117 C
224B4met wo e2/e8sBHF( A);  np.: 103 C H3C,, O 225B2C et hyl HrpPCBEPN1/11135
226B3bd et hyl H(trans); J:Ynp.:157 C C2H50 - 227Bi cnmet hoxyHH3C0np. : 204C .
'~ ~~- 228B4Clethyl H A" j::y np.:136 H3COC 229B3bn- propyl HH(trans); . HC1
(1:1); H3COnp.:150C 230B3bd ~- Vet hyl Hp.-53-16C

Example Bi1
Preparation of N (compound 511)

7
N
A mixture of compound 22 (prepared according to B4) (0.004 mol) in HCI (3N) (20ml)
and THF (20ml) was stirred and refluxed for 8 hours, poured out on ice, basified with
NH,4OH and extracted with CH,Cl,. The organic layer was separated, dried (MgSO,),

5 filtered, and the solvent was evaporated. The residue (1.2g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH3;OH/NH4OH; 93/7/0.5; 15-40um).
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
T

Preparation of ‘ O X (compound 514)
/
N 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,Cl,. 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; 15-40pum). Two
fractions were collected and the solvent was évaporated. Yielding: 0.35g F1 (64%) and
0.17g (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 51-5)

20 A mixture of interm. 28 (0.019 mol), 2-benzofuranylboronic acid (0.028 mot),
Pd(PPhs)4 (0.001 mol) and BHT (a few quantity) in dioxane (25ml) and Na,CO3 [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 (MgSQy), filtered, and the solvent was evaporated. The residue (3.6g)

25  was purified by column chromatography over silica gel (eluent: CH>Cly/CH;0H 99/1;



OCH3 231' B3bd et hyl Hhp. : 120C 232B3bd et hyl Hp. : 112C

233B10i - propyl HC(=O) O-r(cis); onp.:91 C 2H51 H3CO

234B4met wo e2/essbH np. : 122C 235B4net hyl ethyl H I np. : 106C WCORPRBEB3 - 63
PCT/ EPOL/ 11135 Co. Ex. R2R3R4Rl physi cal no. no. data 236B4net hyl et hyl Hanp. :
104C OOMB 237B4net hyl et hyl Hp. : 90C 238B4net hyl HH(cis); H3 COC np.: 80
239Babd et hyl HH3CO(trans); np.: 126 C ~-586-- 240Babd et hyl HFi 3C0(ci s);
np.: 128 C 241B4net hyl et hyl ---HCH3 (A); np.:90C H3CO

242BAnet hyl eslaphHGHBB)re fractions were collected and the solvent was evaporated. Yielding:

1.8g (33%). This fraction was crystallized from 2-propanone/diethyl ether. 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,COs and extracted with CH,Cl,. The

10  organic layer was separated, dried (MgSOs4), filtered, and the solvent was evaporated.
The residue (1.2g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H 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.
HCV/iPrOH (1 eq) were added. The precipitate was filtered off and dried; Yielding:

15 0.32g of compound 526 (mp.: 248°C).

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 K5CO;5 10%. The

20 organic layer was separated, dried (MgSOy), filtered, and the solvent was evaporated.
The residue (27g) was purified by column chromatography over silica gel (eluent:
CH,Cl/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.



- HWBCOm.: I 10 -- I . ~- ------ "C 243Babd ethyl Hmp :134C ~ - -0 O
T 7. -~ 244Babd et hyl Hrrp 127C 245B4N | C(=O) NH2et hyl H(CI s); H3COC
np. : 176 MeBamsshyl et hyl HI: y( B) H3C 247Babd et hyl Hcof np. : BQUEP01/11135
248B4net hyl ethyl H,a H3C(A); np.:80C 249B3bd et hyl H( B) C np.: 138 WO
02/ 28837 PCT/ EPO1/ 11135 -64 Co. Ex. R2R3R4R1physi cal no. no. data

250B4net hyl et hyl H(trans) ; rrp. : 118 C O npropyl 251B4net hyl et hyl H( B)

CHCL(1:1) 252--Bab _..-. C.... .------ ethyl ------ H . -
------- (A Tapre1--- ipr opyI ' 253B3bd et hyl H i propyl
254B3bnet hyI"—Fgﬂet HOGH2)gp. : 74C --- 255B4. __met hyl ethyl H(ci s);
R N R®
N7 R?
Co. |Ex. |R? IR R* R! physical
no. | no. data
0
54 |B2 |C ethyl H /@ij/ -
F
3 |B3a |Cl ethyl |H CQ/ mp. 145°C
55 |B3b | CI ethyl |H @/ mp. 131°C
56 | B3b |Cl ethyl H O\/O mp. 104°C
~
57 |B3b |Cl ethyl H phenylethyl mp. 100°C
58 | B3b | Cl ethyl |H mp. 126°C
o
59 |B3b |cCl ethyl  |H O: j/ mp. 150°C
0
60 |B3b |Cl ethyl |H @Q/ mp. 138°C
61 |B3b | OCH; ethyl H @/ ]
62 |B3b | OCH;, ethyl H m mp. 130°C
63 |B3b | OCH; ethyl |H 4@ mp. 116°C
64 |B3b |Cl ethyl H -(CH;);-O-CHj3 mp. 82°C
65 | B3b | OCHj ethyl H 1-methylcyclohexyl |mp. 82°C
66 | B3b | OCHj; ethyl H 3-methoxycyclohexyl |trans; mp.
94°C
67 |B3b | OCHs ethyl H 3-methoxycyclohexyl |cis; mp.
108°C




np.: 68 C O npropyl 256B4net hyl et hyl Hmp. : 210C 257B4net hyl et hyl Hrp. : 113C OCH3
258B4net hyl et hyl HC2H5 \ np. :92C | CH3 N 259B3bnet hyl et hyl HOCH3 np. : 115C j Cr
260B3brretWw@ bz2d8yt Hnp. : 60C OCH3 261B3bd et hyl H-Y(A); np. : SBCI/EPOI0AHS
262Babd et hyl H(B)' np.:101C C2H5 WD 02/ 28837 -65 PCT/ EPOL/ 11135
Co. Ex. RRR3R4R1physi cal no. no. data 263B3bnet hyl et hyl Hp. : 130C
264B3bd et hyI HN( CH3) z(A); np.:124C 265BadEl ethylH -------j----- --

------- — s = - 126-C-266B4NCH3)-2et-hy-HOCH —np
1027 267B4N cue, Egt hyR?HOCH(c. B3 . HOl (| IRY) ; R! physical
no. | no. ‘ , , data
68 | B3b | OCH; ethyl H 4-(methylethoxy)- (A), mp.
cyclohexyl 82°C
69 {B3b | OCH; ethyl H 4-[C(CHs)s]cyclohexyl [cis; mp. 92°C
70 | B3b | OCHjs ethyl H 4-[C(CHs)s]cyclohexyl [trans; mp.
108°C
71 | B3b | OCH; ethyl H 4-methylcyclohexyl |(B), mp.
92°C
72 | B3b | OCHs ethyl H 4-methylcyclohexyl {(A), mp.
80°C
2 B2 | Cl ethyl H CH,-CH(CHs), mp. 82°C
73 | B3b | Cl ethyl H -CH,-0-C;Hs mp. 82°C
48 |B2 |H methyl H cyclohexyl -
74 |B4 |1 ethyl H -
o
75 |B4 |1 ethyl H O: j/ mp. 124°C
%)

76 [B4 |1 ethyl H ij/ mp. 138°C
Q
77 |B4 |1 ethyl H O:j/ mp. 120°C
‘ F [8)
78 |B4 |CN ethyl H m mp. 128°C
' ‘ O
79 |B4 |CN ethyl H m |mp. 136°C
F O
‘ Q.
80 |B4 |CN othyl | H O: j/ mp. 120°C
81 |B4 |CN ethyl H CO/ mp. 139°C

82 |[B4 | methyl ethyl H (:O/ mp. 106°C
0.
83 | B4 | methyl ethyl H . @ j/ mp. 149°C

o)
84 | B4 | methyl ethyl H /©ij/ mp. 118°C
F




np.:170 C 268B4net hyl et hyl H(A); . HCl (1: 1) ;

272B4net hyl et hyl H

- np.:206 -_--
269B4- net hyl et hyl H-- np.: 104C --- / 270Babnet hylethyl ' ---Hmp.:117C ----
\ - - WQUYBSEZHSOCH3et hyl H

-~C

OCHRCT/RP@BANR et hy| H

274B3bd et hyl H 275B3bd et hyl HCF3np. : 99C WO 02/ 28837 - 66 PCT/ EPOL/ 11135

Co. Ex. RZR3R4R1physi cal

no. no. data 276B3bdC et hyl Hmp. : 95C

277B4net hyl et hyl HFnp. : 105C 278B3bC et hyl HR9\ np. : 141C | 279B4Cl----- et hyl
______ H-----HOpp-16 Ho: U
Co. | Ex. R? R’ R* R’ | physical
no. | no. 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(CHz3), mp. 68°C
89 | B4 | methyl ethyl H CQ/ mp. 120°C
31 | B4 P-thiazolyl | ethyl H 4-methoxycyclohexyl |cis; 113°C
90 |B3b | OCH3 H H 4-methoxycyclohexyl [trans, mp.
126°C
91 |B3b [ OCHs H H 4-methoxycyclohexyl [cis, mp.
100°C
92 | B3b | OCH;3 H CH; 4-methoxycyclohexyl |cis; mp.
120°\C‘
93 | B3b | OCHs H CH; 4-methoxycyclohexyl |irans; mp.
111°C
94 | B3b { OCHj3 methyl H 4-methoxycyclohexyl |cis, mp. 96°C
95 | B3b | OCH; phenyl |H 4-methoxycyclohexyl |cis; HCI
(1:1),
mp. 138°C
96 | B3b | OCH; propyl H 4-methoxycyclohexyl |trans; mp.
118°C
97 | B3b | OCH;s propyl H 4-methoxycyclohexyl |cis; mp.
| 108°C_
98 | B3b | OCH; methyl H 4-methoxycyclohexyl |cis; mp.
104°C
99 |B4 |N(CHz), |ethyl |H ‘ /OQH"’ (B); mp.
™o 102°C
100 | B3b | CI ethyl |H /O/\ mp. 114°C
o
101 | B4 | methyl ethyl H 4-butoxycyclohexyl |cis; mp. 86°C
102 | B3b | CI ethyl |H on/ mp. 78°C




280B4C et hyl H HO _ 281B4C et hyl _ HOmp. : 140C H 282B4d et hyl HKunp.: 169' C
283B4net hyl et hyl HIp. : 96C 284B3bT H2N( CH3) ZHnp. : 115C

285B4net WO 622888HCH3ND. : 133C (trans): 286B4met hyl H2OCH3H: ROBEPO HBB0D.
(cis);-- 287B4net hyl HZN( CH3) 2H: 110C m H3CQ0p. 288B3bd n- propy! Hrp. : 110C WO
02/ 28837 PCT/ EPO1/ 11135 -67 Co. Ex. RRR3R4R1physi cal no. no. data

289B4NH2et hyl Hp. : 218C nmet hyl  290B4~ E%pyl Hp. : 90C -- 291Babd - . ~

-n-propyl H H3{‘°"."p. 126—¢€ ZOIZB%‘LbC"rn 3 upyl f ti"oma,,
Co. | Ex. |R? R R* R physical
no. | no. . data
103 | B3b | Cl ethyl H 0‘ ] mp. 91°C
104 | B4 | N(CHs)2 ethyl H ©/ mp. 103°C
105 | B4 |N(CHz), |ethyl |H C[Oj/ mp. 170°C
| 0
106 | B3b | Cl ethyl H A_Iij/ mp. 137°C
107 | B3b | Cl ethyl H O/ mp. 137°C
o

108 | B4 | methyl ethyl ethyl 4-methoxycyclohexyl |cis; mp. 91°C

109 | B4 | methyl ethyl H 4-ethoxycyclohexyl |trans; mp.
150°C
110 | B4 | methyl ethyl H /O/\ mp. 90°C
o
111 | B4 | methyl ethyl H /O/\ mp. 94°C
o
112 | B4 | methyl ethyl H U mp. 176°C
113 | B4 | methyl ethyl H mp. 106°C
o
114 | B4 | propyl H H 4-methoxycyclohexyl [cis; mp. 74°C
115 | B4 | methyl ethyl H 4-ethoxycyclohexyl |cis; mp.
108°C
116 | B4 |methyl  |ethyl |H C( mp. 110°C
O
117 | B3b | CI ethyl H ©/\ mp. 124°C
118 | B3b | Cl ethyl |H ©/\/\ mp. 107°C
119 | B3b | CI ethyl |H @i\ mp. 129°C
5 |
I




np.:104 C H H3CO 293B3bd et hyl -,

294B4net hyl n- propyl H (ci s);

. np. : 106C_
H3CONp. : 94 C 295B4met hyl HZN( CH3) 2Hmp. : 83C

296BabCl avdy/248ap. : 99C 297B3bd et hyl HSnp. : 110C 298B4net hyPeT/BydIATNIS. 93C
105C 300B4net hyl et hyl Hnp. : 114C

_~np. : 143C 302B4net hoxyet hyl Hmp. : 93C
82C 304B4n- but yl et R§I-H(D' WD 02/ 28837 -68

299B4net hyl et hyl Hp. :
301B3bnet hyl et hyl H~. .
303B4net hyl et hyl Hp. :

PCT/ EPOL/ 11
305B3bCl n- p
-..-methyl -

35 Co. Ex R2R3RARIphysical—ne—no—data
opy!| HkD' hR? : 125C B 1metRy| Yj-R]:O) OC2H Hnp. : 13h@sieal 307B4
-né-_lm)ng'lc -propyl |H (D" [308B4net hoxy-propyl. .| 4., '
120 | B4 | methyl ethyl H Ol ] mp. 106°C
)
41 | B3b [ Cl ethyl H - trans; mp.
157°C
182 | B3b | methyl ethyl H /O/ cis; mp.
HO 170°C
183 | B3b | methyl | ethyl H /O/ frans; mp.
HO 144°C
184 | B3b | methyl ethyl H /O/ mp. 138°C
HO |
185 | B3b | Cl ethyl H mp. 120°C
N
186 | B3b | Cl ethyl H
| rad
0
187 | B3b | methyl | ethyl H mp. 162°C
>l/OTN
4 0
216 |B4 | CC=N ethyl H mp.:160°C
.ethanedioate
217 | B4 | methyl ethyl H C(j/ tha
o) mp.:143°C
218 | B4 |1 ethyl H @/\/ mp.:102°C
219 | B4 |CC=N ethyl H H3C)\/ mp.:115°C
HaC
F (A);
220 |B4 | Cl ethyl H /C |- mp107°C
o
E B);
221 | B4 (C1 ethyl H /C |- mp.:113°C
o
222 |B4 |1 ethyl H @/ ‘mp.:206 C




---------- np.:80C _. - 309B4l-propyl . /np.:120C H 310Badnet hyl et hyl H
I np.:129 C 311B3bOI HH - - ---- --- np.:160C -------- 312BabCl HH(tr ans);
. H3Co nwvo /3837 - --- ~-.- 313.133bC ~.._ .. HH (D' inCWBB(ﬁ/HBS(l 1);
314B4n propyl n- propyl Hm : 150C p. 315B4n- propyl et hyI H(D''" .HC (1
--_ ---- 316B4~-~n-propylHH /HC (1;1); np.:140 C 317BSbCI HHSrrp 168C

318B4rret hy! n- propyl HHCI (1:1); np. 200 66%0983bC| et hyl H

510B4net hyl ethyirHO20( 31— —11- 40622863
Co?’ Ex. |R? R? 4” R physical
no. |no. & ‘ data
223 |B4 |Cl ethyl H /O/ g;anlsl)m
HsC

224 | B4 | methyl ethyl H K g:))jmoc
HSC\O/[ :l

225 |B2 |Cl ethyl H @/ mp.:94°C

226 | B3b | Cl ethyl H /O/ frtl;an% .
CoHsO

227 | B3c | methoxy A I\E/\l H /O/ \ mp.:204°C

O

HsCO

228 | B4 | (] ethyl H /O/ flﬁ,)ﬁ%oc
HaCO

229 | B3b | n-propyl |H H /O/ EtlrfilI;?);.HCl
H4CO mp.:f50°<:

230 | B3b | CI ethyl H (;i:l/ mp.:116°C

‘ OCHs
231 | B3b | Cl ethyl H Qij/\ mp.:120°C
8)
232 [ B3b | CI ethyl |H %/ mp.:112°C
233 | B10 | i-propyl H C(=0)O- /O/ frcl:,i);loc
C2Hs HaCO
234 | B4 | methyl ethyl H @\V/ mp.:122°C
235 (B4 | methyl ethyl H @\/\/ mp.:106°C




-69 PCT/ EPOL/ 11135 Co. Ex. RRR3R4R1physi cal no. no. data 513B4net hyl et hyl H
516B4d et hyl HH3CO Omp. : 120C 517B4l et hyl HH3C - CH2CH(CH3) 2 518B4Cl et hyl H ~ ~
519B4C eM‘gbb’es(sMB) CH3 H3C0 521BA4l et hyl H ~ 522B4net hyl R€HEPHA1(IS) J, O

----- "N ~~.. H m----- ----------- .. ~ | B4net hyl et hyl HCH3( A) H3CO
525B40d et hyl HA3CO 0 527B4Fet hyl Hmp. : 116C Table 2 Co. Ex. R2Xphysi cal data
no. no. 5B3bd Otrans; np. 120C -63-

Co. | Ex. |R? R? R* R physical

no. | no. data

236 | B4 |methyl |ethyl H (I\ mp.:104°C
OCHs
237 | B4 | methyl ethyl H @/\ mp.:90°C
(cis);
238 | B4 | methyl H H /O/ G
HsCO
© | HsCO (trans);
239 | B3b | Cl ethyl H \O/ (o) e
HsCO (cis);
240 | B3b | Cl ethyl H \O/ (i o
oHg

241 | B4 | methyl ethyl H /CC (A); mp.190°C
HsCO

¢Hs B);

242 | B4 | methyl ethyl H /C g 110°C
HaCO
243 | B3b [ Cl1 ethyl H Q\/ mp.:134°C

-

a4 | B36 | ethyl H @\/ mp.:127°C
(cis);
245 | B4 NHC(=O)NH, | ethyl H /O/ mp.:176°C
HaCO

(B)

\a

Q,
O

246 | B4 | methyl ethyl H

247 | B3b | Cl ethyl H mp.:92°C

(B);

249 | B3b | Cl ethyl H o agec

T
248 | B4 | methyl ethyl H /O/ (A); mp.:80°C
HsC




121B3b_ I peridinyl _ "Ocis; HO (1:1) 122B3bl-piperidinylOtrans; HA (1:1);
np. 128C 123B3b4-t hi onor phol i nyl Ocis; mp. 105C 124B3b4-t hi onor~hd in vyl
N~~ 0 _t ve;e2/288p7 115C WO 02/ 28837 -70 PCT/ EPOL/ 11135 Co. BKT/ERRIM3ssi cal
data no. no. 125Bab4~nor phol i nyl O rans; np. 118C 126 Bab 4-nor phol i nyl
___Ocis;np. 118C 127B3b-N(CH3) 20trans; np " 96C~_ 128 B3b -N(CH3)2 0

cis; nmp. 114C 4B3bC 0 -cis; np. 123C 8 BBe OCH3 O trans, npl 68C
7B3cOCH30cI s, 116C 6-B4 acetyl rans— mp—108C— 129B4acetyl 0cis; ngy
106C Co. |Ex. |R® R’ R* R' physical
no. | no. data

‘ (trans);
250 | B4 | methyl ethyl H Q/ mp.:118°C

O-npropyl
(B);.HCI(1:1)

251 { B4 | methyl ethyl H

252 | B3b [ Cl ethyl H Q/ (A)
ipropyl
ipropyl

253 | B3b | Cl ethyl H (B)
254 | B3b | methyl ethyl H (GHa)a_ mp.74°C
(cis);
255 | B4 methyl ethyl H mp.:68°C
O-npropyl

256 | B4 | methyl ethyl |H /CO/ mp.210°C
HO

257 | B4 | methyl ethyl H E;O/ mp.:113°C
258 | B4 |methyl |ethyl |H CZHm mp.:92°C
/
‘ CHy™ "N

259 | B3b | methyl ethyl H mp.:115°C

OCHS:
260 { B3b | methyl ethyl H ©/\ mp.:60°C

261 | B3b | Cl ethyl H /O/ (A); mp.:86°C
CoHg
262 | B3b | ClI ethyl |H ®);
mp.:101°C




11- B4 NH (CH2)2-OCH3 O . 10B4NH (CH2) 2- OCH30trans; np. 107C cis; np. 115C
12B4NH ( CH2) 2- SCH3Cci s; np. 120C 13B4NH (CH2) 2- SCH30trans; m . 125C

14B4- C- CvBD 0122483 B80ci s; nll14C 16B4- C- C- Si (CH3) 30t r ans; _PAO8BIM1135

15B4- C-CHOci s; np. 132-133C 17B4-C-CHO rans; np_128C 18B4- C- G- CH20HOci s;
np. 113C 130 B4 -C-CCH2OH O trans; np. 108C 19B4FOcis; mp. 92-99C
20B4Ftrans; np_ 114C 21B4I0cis; a p 1106522 B4 CN O cis; m.137-138C
26B4HOt r ans 23B4—Cc(=p—cH30¢i C24BA—C(=6)

-5 Jlu Z5 =0 OcH30trans P~ 09C
25B4 - HO - - { €los | Bxp. | BBC 27BANBE 8" m |RL10-112C 131B4hphykicalOt r ans:
mM~25C 28B4ef 8” ngpi 5; mp . 108

B‘f{-

C
2B4et henyl Otrans; nmom 1035
29B4- phenyl btraffs—p—112€C39B42=threnyOcrs—142Ct UL Hﬂ)L,-IJj'Oyé +H6{108
263 | B3b methyl ethy H ﬁ\ "
N(CHg)s

4 A4 410320340 ¢+ |

264 | B3b | Cl ethyl H @/ ﬁﬁ;?fuvc
265 | B3b | Cl ethyl H @/ S?,?fm
266 | B4 | N(CHz) | ethyl H OCL—'O/ gﬁrﬁ))zic
267 |B4 |N(CHs), |ethyl H o ff;_’jff(ﬁlém;

S

(A);, HCI(1:1);
268 | B4 | methyl ethyl H @/ ®-BCd
269 | B4 |methyl | ethyl H %/ mp.:104°C
270 | B3b | methyl ethyl H mp.:117°C
271 | B4 |NHCH;OCH; | ethyl H -
272 | B4 | methyl ethyl H O/ -
N
ocH™"
273 | B4 | NH, ethyl H ©/\/ _
275 | B3b | Cl ethyl ) OF3 mp.:99°C

o




C WD 02/ 28837 -71 PCT/EPQOL/ 11135 Co. Ex. R2Xphysi cal

134B42-f uranyl ci s;

52B8aOCH3®O @48l B) , 4a] ;

135B4ANH2Cci s; np 203C 136B4N H 20trans; p 202C__ 137B4- C(=0) - OCH( CH3) 20ci s;
m . 105C 138B4- C(=0) - OCH( CHS)ZOtrans mp_88C 38B4SCH3CCis; T p. 124C
39B4SCH3O __trans; np. 116C - : -_ -8®B4- o Ocis; np. 130C NJo
139B4et hy| Ogi-s;—mpg—180C 188BANH2 Oci-s—+t+ ans—189B40CHOes+—Ap—154C-3
190B4ocH Ot f@ps{ Brp. | R56C H QIR% ~- | »91B4H R NHoci s; . S8 Ecal
1no. | no. data
276 | B3b | Cl ethyl H mp.:95°C
277 | B4 | methyl ethyl H F\é\/ mp.:105°C
278 | B3b | Cl ethyl H E mp.:141°C
279 |B4 |ClI ethyl H Hom/ mp.:168°C
HO
280 | B4 |Cl ethyl H /@/ _
HO
281 B4 |Cl ethyl H HO\@/ mp.:140°C
282 B4 | Cl ethyl H O@/ mp.:169°C
283 | B4 | methyl ethyl H SZ mp.:96°C
284 | B3b | CI CH,N(CHs), | H @\/ mp.:115°C
285 | B4 | methyl ethyl H CI Hq mp.:133°C
(trans);
286 | B4 | methyl CH,OCH; | H /O/ | e
HaCO
(cis);
287 | B4 | methyl CH,N(CH;), | H /O/ .
HCO
288 | B3b | CI n-propyl | H O\/ mp.:110°C

mp. 105C 51B8aOCH3N- OH[ 1a( A), 4a] ;
mp. 142C 53B8bOCHINNH2[ 1 a(Z), 4aPCT/EPO1/1ILEHC

dat a no. no.
nmp. 133C




0 -~N 192B4NHO. H20 (1 1); trans; ~ np. 248 ' C 0 193B4N CH3Ccis; np. 224C
0 0 194B4CNOtrans; np. 234Ctrans; --N1,., o 195B4N oc H Ocis; np. 108C 2
5 0 WO 02¥Q@8383837 72 PCT/ EPOL/ 11135 Co. Ex. R2Xphysi cal dat aP@DER@/11136B4N
~0C2H50t rans; np. 127C 0 197B4N Ocis; np. 150C o-~- 198B4, N SOtrans; np.
90C 199B40LC/ Ms [ MtH] +; 475.4 H N YE 200B4ANOLC/ M5 [ M+H] +; 464.3 N I Cl

201B4%N -67-
Co. | Ex. |R? R® R* R! physical
no. | no. data
289 | B4 | NH; ethyl H O\/ mp.:218°C
290 | B4 | methyl n-propyl | H O\/ mp.:90°C
- (cis);
291 | B3b | C1 n-propyl | H /O/ C);
HgCO
- (trans);
| HaCO
293 | B3b | Cl ethyl H @/ mp.:106°C
- (cis);
294 | B4 | methyl n-propyl | H /O/ €0, e
| HaCO
295 | B4 | methyl CH,N(CH,), | H @\/ mp.:83°C
206 |B3b |CI  |ethyl |H I:S:I p-95°C
297 | B3b { Cl ethyl H " “ mp.:110°C
S
298 | B4 | methyl ethyl H " “ mp.:93°C
S
299 | B4 | methyl ethyl H [ Sjl mp.:105°C
300 | B4 |methyl | ethyl H @/ mp.:114°C
301 | B3b | methyl ethyl H / I mp.:143°C
N
: N
302 | B4 | methoxy ethyl H @/\ mp.:93°C
303 | B4 | methyl ethyl H @/\ mp.:82°C
304 | B4 | n-butyl ethyl H @/\ -




OLC/ M5 [ MEH] +; 523.3 0 202B4N SOLC/ MS [ M+H] +; 465.3 o0 203B4~N OC2H5 OLC/ MS
[ MtH] +; 475.4 0 204B4H OLC/ MS [ M+H] +; 465.3 D N / 205B4N0- 319B410(ci s);

. et hanedivo@vzEss3l) ; 160C 320B40(ci s); np.:150C 321B4net hoRGTEP(ICI1$35,
.HC1(1:1); m.:118C 322B4n-butyl O(cis);.HCL(21:1); m.:158C WD 02/ 28837 -73
PCT/ EPOL/ 11135 Co. Ex. R2Xphysi cal data no.no. 323B4H COCH3 324B4H O/N\ \ O

OCH3 325B4\ O N"J N -68-
Co. | Ex. |RY R’ R* R’ physical
no. no. . “data
305 | B3b | ClI n-propyl | H @/\ mp.:125°C
306 | Bl | methyl C(=0)0CH| H O\/ mp.:136°C
5
307 { B4 | methyl n-propyl H ©/\ mp.:81°C
308 | B4 | methoxy mn-propyl H @/\ mp.:80°C
309 | B4 |1 n-propyl H @\/ mp.:120°C
S HCI(1:1);
310 | B3d | methyl ethyl H @(@ po125°
311 | B3b | Cl H H Q/ mp.:160°C
(trans);
B ! . /O/ mp.:145°C
HaCO ‘
313 {B3b | C1 H H @/\ mp.:103°C
HCI(1:1);
314 | B4 | n-propyl |n-propyl | H @/\ Mg’
315 | B4 | n-propyl | ethyl H @/\ HCI(L1:1)
HCI(L:1);
317 | B3b | Cl - |H H :I S:' mp.:168°C
i HCI(1:1);
318 | B4 | methyl n-propyl | H @/ HC(LD)
509 | B3b | Cl ethyl H (j/ :
0
510 | B4 | methyl ethyl H (j/ H0(1:1)
0




HI I 326B4_-. . "NO__.. _----- S ~0 CFi3 327B4N - ci 0- of ~

328B4H 0- /N O 329B4N0 330B4/ N N(CH3)20- 331B40 0 o HN 332B4l 0 s o ---

_._- 0--W0462/288383B4N CH3 0- H N 334B40 0- N PCT/EP01/11135
-69-

Co. |Ex. |R? R® R* R physical

no. | no. , data

513 |B4 |methyl | ethyl H Q/ -
HsCO™ O

516 | B4 | Ci ethyl H /O/ mp.:120°C
HaC

517 |B4 |1 ethyl H CH,CH(CHs), -

518 |B4 | (1 ethyl H )

519 |B4 |Cl ethyl H /O( (A+B)
GHa
HgCO

521 (B4 |1 ethyl H @/ -
522 | B4 | methyl ethyl H l i /O/ (A)
O N

1 B4 | methyl ethyl H /O<C y A)
3
HsCO
525 | B4 | Cl ethyl H /Ej/

HycO™ O
527 |B4 |F ethyl H ©/\ mp.: 116°C
Table 2
X
~~CHz~CHs
HaC
R NT R
Co. | Ex. R? X physical data
no. |no.
5 B3b Cl 0 trans; mp. 120°C

121 | B3b 1-piperidinyl 0 cis; HCI (1:1)

122 | B3b 1-piperidinyl O trans; HCI (1:1); mp.
128°C

123 | B3b 4-thiomorpholinyl 0 cis; mp. 105°C

124 | B3b 4-thiomorpholinyl 0 trans; mp. 115°C




H /N/ 0 335B4N\ CH3 0- HN N O WO 02/28837 PCT/EP01/11135 -74
Co. Ex. R2Xphysi cal data no.no. 336B4N,Ir,A~,j 0 O/H 337B4N~1 0- N M
340B4HH O / N 341B40 0 NeQUEB01611133CH3

338B4r N sv@hige883B839B4H 0- N | |

270-
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 I B3b -N(CHs), O trans; mp. 96°C
128 | B3b -N(CHs), 6] cis; mp. 114°C
4 B3b Cl ] cis; mp. 123°C
8 B3c OCH; O trans, mp. 68°C
7 B3c OCH; 0 cis, mp. 116°C
6 B4 acetyl 0 trans; mp. 108°C
129 | B4 acetyl O cis; mp. 106°C
11 | B4 NH-(CH,),-OCHj; O trans; mp. 107°C
10 | B4 NH-(CH,),-OCHj3 0O cis; mp. 115°C
12 | B4 NH-(CH,;),-SCH3 0) cis; mp. 120°C
13 | B4 NH-(CH;),-SCHj; O trans; mp. 125°C
14 | B4 -C=C-Si(CHs); O cis; mp. 114°C
16 | B4 -C=C-Si(CHs); O trans; mp. 108°C
15 | B4 -C=CH 8 cis; mp. 132-133°C
17 | B4 -C=CH 0] trans; mp. 128°C
18 | B4 -C=C-CH,OH O cis; mp. 113°C
130 | B4 -C=C-CH,0H 0] 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 1 B4 CN o cis; mp. 137-138°C
26 | B4 H 8) trans
23 | B4 -C(=0)-OCH; 0] cis; mp. 91°C
24 | B4 -C(=0)-OCHj3 0] trans; mp. 99°C
25 | B4 H 8] cis; mp. 88°C
27 | B4 methyl 0] cis; mp. 110-112°C
131 | B4 methyl 0 trans; mp. 25°C
28 (B4 ethenyl 0 cis; mp. 108°C
132 | B4 ethenyl 0] trans; mp. 103°C
29 | B4 phenyl 6] trans; mp. 112°C
30 | B4 2-thienyl O cis; 142°C
133 | B4 2-thiazolyl O cis; 108°C




342B4H |
347B4H 0- N |

0- N 343B4H --- --

QOCH30- 344B4H 0- N 345B4NCH30-

CF3 0 348B4CH20C(=0) CH30(cis); m .- 74C ~-

WO 02/ 28880 02/MB3PCT/ EPOL/ 11135 Co. Ex. R2Xphysi cal
0 ----_

350B4|

0 |

“71-
Co. |Ex. |R? X | physical data
no. | no. ) .
134 | B4 2-furanyl 0 cis; mp. 105°C
51 |B8a | OCH, N-OH | [1o(A)40]; mp. 133°C
52 |B8a | OCH, N-OH | [10(B),4a]; mp. 142°C
53 |B8b | OCH; NNH; | [10(Z)40]; mp. 110°C
135 | B4 NH; O cis; mp. 203°C
136 | B4 NH; 0 trans; mp. 202°C
137 | B4 -C(=0)-OCH(CHs), 0 cis; mp. 105°C
138 | B4 -C(=0)-OCH(CHs), 0 trans; mp. 88°C
38 | B4 SCH; o) cis; mp. 124°C
39 {B4 | SCH;s 0 trans; mp. 116°C
0
32 | B4 \ﬂ/ﬂ — 0 cis; mp. 130°C
0]
139 | B4 ethyl 0 cis; mp. 180°C
188 | B4 NH; O cis + trans
189 | B4 /H@OCHS O cis; mp. 154°C
O
190 | B4 H @_OCHS 0 trans; mp. 156°C
O
NH . -
191 | B4 H / 0] cis; mp. >260°C
—N _ /0
0]
192 | B4 4 A 0 H20 (1:1); trans;
- = mp. 248°C
0O
193 | B4 f WfCN \ﬂ/CH3 0 cis; mp. 224°C
@) o)
194 | B4 &r:} \H/CN \“/CHS O trans; mp. 234°C
O O
H 10 (o]
195 | B4 _N OCaHs o cis; mp. 108°C
O

346B4N 0- O
349B4N 0- O ~CH3
dat a no. POT/EPN/11435~CcH3




351B4CH o_.. ... _.._ .
.HA (1:2).H20(1:1); 11 cH3m.
355B4, . ~\W0 092886€H30- 356B4N 0- OY

359B4NO 0

0O"Mo

CH3 352B4H 0- N N 353B4i H30( A);
:166C '--i0-cH3 354B4) 0O(cis) r

' 0O CH3

-0 357B4ANO- C O-CH3PGHBBaINA135-

12~
Co. | Ex. R? X physical data
no. no. .
H o
196 | B4 N O trans; mp. 127°C
- OC3Hs
r
H .
197 | B4 _N O cis; mp. 150°C
S
\é(\ /\@
H o]
198 | B4 _N 0 trans; mp. 90°C
S
T U
199 | B4 y o) LC/MS [M+HJ*; 475.4
_N
o)
200 | B4 y /@ 0 LC/MS [M+H]*; 464.3
N ~
- S
T
201 | B4 N 0 0 LC/MS [M+H]*; 523.3
|AGAe
202 | B4 /h'\(v\(_sj o) LC/MS [M+H]"; 465.3
! \_/
H +.
203 | B4 /N\“/\Q_OCZHS 0 LC/MS [M+H]"; 475.4
I |
204 | B4 N\n/\ /<\Nj/> 0 LC/MS [M+H]"; 465.3
- S
N
O
205 | B4 A o) -
T O
319 | B4 /\© 0 (cis);.ethanedioate(1:1);
mp.:160°C
320 | B4 \@ 0 (cis); mp.:150°C
321 | B4 methoxy CH, (cis); HCI(1:1);
mp.:118°C
322 | B4 n-buty! o) (cis); HCI(L:1);

mp.:158°C




360B4, N OLO- 361B4H |

0- \ N(CH3)z

NYcH3 362B4f O0- | o_ -.--

H NX cH3 -

363B41 0- 1 0 CH3 WD 02/28837 PCT/EP01/11135 -76 Co. Ex. R2Xphysi cal data

no. no.

JoMBareser AH3 N~ |

-73-

O CH3 CH3 365B4H H 0 CH3 PCE/EPIIQIIMNS] r

Co. Ex. R? physical data
no. no. )
OCH
323 | B4 y 3 -
/N
0]
324 | B4 9y )
AN =
O
325 | B4 T ¢ ;
N N
N
H |
H
326 | B4 /N P -
0~ “CH,3
18
H
327 | B4 N o -
10aYa
328 | B4 u -
N O
(o]
H
329 | B4 /Nm _
! | |
H
330 | B4 _N -
N(CHg)z
T
331 | B4 T -
~ O
N
I
332 | B4 N ]
, yd ‘S
\!:”\~/’\1:::]
Q
333 | B4 /u\ -
H N~ “CHgj
/,N
o]
334 | B4 H. o -
Ho |
/“YEI
O
335 | B4 IN\jCHS -
A e
(o]




0 o 366B4rHV [/ N~"/\/ CH30-

372B40 0O Va3bhi8D288BHYN
375B400- N 11 > C

367B4N NO Y CH2 368B4H--- H/ 10- NYN\ O
369, BAN N\0- 0 -_- / N(CH3)2 370B4HH o O /N N O -\CH3 371B4H H |

0- NYN O

| O 373B4s' CH30- ~N N\ O/ 374B4r HV BEUHBIIQI1¥35~ O

-74-
Co. | Ex. R? physical data
no. | no.
H -
336 | B4 Ao IOI
O
N
337 | B4 q j -
_N NG
O
H
338 | B4 /N\n/\/S\CHa -
O
339 | B4 y -
/N
o]
HaC.
340 | B4 -
I
/N
O
341 | B4 /“Y\/\Q:ocm _
© OCHjs
342 | B4 y m/@ ]
/N
o]
343 | B4 . ocHs -
/N
. [}
344 | B4 9y \"/O ]
/N
O
H
345 | B4 /N\“/\/\CHa i
Q
346 | B4 P ]
T 0O
347 | B4 ’ _
AN CF3
O
348 | B4 CH,0C(=0)CH; (cis); mp.:74°C
349 | B4 Ho .
\n/ 0/\CH3
Q




WO 02/ 28837 -77 PCT/EPOL/ 11135 Co. Ex. RZXphysi cal data no.no. 376B40 / 10 NS
H -- 377B41010- N SCF3 H O-- 378B400 N SCHs H O 379B400- o \ \ H~ -~ - |
380B40 Chv3@eo2/t$887 | 381B400 / CH3 0 O 382B400- N S H / BHBEB&3B43SN OcH3

75-
Co. | Ex. R? X physical data
no. no. . )
H
350 | B4 N\/\/O\/CHS 0] -
T
351 | B4 1 0 -
\[( 0" CHs
Q
352 | B4 v [ o) ;
N x
\’( N
(o]
353 | B4 s 0 (A), HCI(1:2).H20(1:1);
7ok, mp.:166°C
354 | B4 \(\)N/\/O\cm 0 (cis)
N
(_o.
CHg
355 | B4 NG PN 0 ]

356 | B4 i I | 0] -
-~ o)
o]
357 | B4 /HY\Q\ ) ]
0 O/\/\CH3

358 | B4 P

N Ny o. |-
o) I Yz
359 | B4 o) 0 .
AN O
o]
360 | B4 /Hm o) -
I =

361 | B4 | " 0 -
AN N(CHa)z

362 | B4

363 | B4




O(cis); np.:148C Y O/ OC H3 384B4' 1 eN OCH30(trans); np.:141C 0 ° ocH3
385B4N Onp.:130C 0 386B4, S-CH, - --0(cis); np.:140C 387B4HO(trans);

np. : 155Cwo0 02248302/ 28837 -78 Table 3 0 PCT/EPOL/ 11135 CoPCEHEPOIMI1BSphysi cal
data no. no. 140B40np. 220C 141B40np. 213C 142B40np. 148C 143 B4 OT 1

_met hyl cycl ohexyl npl195-210C 144B403- et hox cycl ohexylcis; g. 156C
145B403- net hoxycycl ohexyl trans; m. 156-163C 146B404- (di net hyl et hyl )c

ccl ohexyl 20C_147B404- (et hyl et h) cycl chexm . 186C

148B404- net hgbcygkohexyRtrans; np_214C 36B494x net hophgsicdl dwaxyl ci s; 1pp.
et

224C 37B4S4-no %ycyc ohl trans; np_ 220C 149B40np,|188C
364 | B4 oo T o) -
(o}
CHz CHj
365 | B4 /H\"/H SN 0 -
0 0
366 | B4 /HTH\/\/C“a 0 -
O O
H H
367 | B4 N. _N O -
YN
CH,
| o}
368 | B4 y H\/© | 0 -
/N N
O
369 B4 | NN 0 -
L
N(CHy)e
0}
370 | B4 H H\/u\ O -
NN AN
- 0~ “CH,
T
371 | B4 0 0 -
/N N
O
372 | B4 O O~cHs 0 ]
RN
rd
T
373 | B4 g 0 -
H H
/N N
(0]
374 | B4 | A RO 0
v
()
375 | B4 I 0 -
WL
H O
Cl




40B40r np. 192C 150B40ci s; np. 226C 151B40/ nootrans; np. 226C 152B40np. 213C
153B40np. 200C WO 02/ 28837 PCT/ EP01/ 11135 -79 Co. Ex. Y. Rl physi cal data no. no.
154B40np WQ 01288365B404, 4- di met hyl cycl ohexyl m . 242C 388B40CPRUHPGHI)HBm p.
189C 389B40( X0, np. 228C 390B40np. 197C 391B40( 0”np. 145C 392B40Co np. 192C F
393B40F(B); np.:224C H3C,, 0 394B40F(A); np.:201C H3C,, 0 395B4QJCcH3(A);

np. : 207C H3C~0 396B40np. : 212C 397B40( B) ;-7fp. : 238C 398B40np. : 234C

399B40( ci S) ;—p. - 192C 3 ~ ~"g WD 02/28837 -80 Table 4 PCHERPOL/11135
Co., Ex. 3R4Ftap%]5§gi,cal Bata no.no. 1564t~ HQCK3t r anghysigal d2a2C
1no. no. )
376 | B4 ﬁ\/@ 0 ;
N
H O
o)
377 | B4 g oF O -
SN
H O
378 | B4 7 0 ;
\N/ﬁ\/CH3
HO
)
379 | B4 |s|; O -
HO
380 | B4 ﬁs? FHs 0 -
SN SN
Ho || 1
0
Cfs
381 | B4 ‘.i 0 ;
\”/g ‘
CH,
o)
382 | B4 Es') o ;
SN
H O
CHa
383 | B4 /H/\/\C(OCHS 0 (cis); mp.:148°C
© QCH3
384 | B4 /H\]\/\/\CEOCHS o (trans); mp.:141°C
© OCH3
385 | B4 /ﬁ ) mp.:130°C
7O
H .
386 | B4 N S cH O (cis); mp.:140°C
3
1/\/
387 | B4 H 0] (trans); mp.:155°C
- \"/ :o:
O




1574HOCH3(cis + trans); np. 244 1584net hyl _OCH3cis; np. >260C 1594eth

| HOCH3ci s; m p. 254C 1604et hyl HOCH3t rans; m p. >260C 1614ro .___ HOCH3m p.
208C 162400h32883ans; np_232C 94 et hyl H1- 10CH3ci s; np. 224-PQBEPO1/11135

43594LI HH3OCH3t rans; M p. 116C 425et hyl HH3OCH3ci s; nR  125C

446et hyl HH2- COOC2H50CH3ci s; np. 152C 454et hyl _HH2- COOC2H50CH3t r ans; np.
147C 464yl H _enzyl OCH3cis; T p. 13C 474r7|§r| __-H __ _enzyl OCCH3trans; np 130C
507nmet hyl HHm 256.1 C 1634tPi _ _ _ethyl-_OCH3cis; np; 221 C

1644et hyl et BgbleBH3ci s; np. 221C 1654t hyl et hyl OCH3trans; np. 215C

1664et hyl HNOC LC/ M5 [ MtH] +; 429.4 1674et hyl HHOCH3LC/ M5 [ M+H] +; 451. 3
1684HOCH3cI s; . _Q6C 16948 bphHHOCH3LC/ M5 [ MeH] +; 409.3 0 WD 02/ 28837 -81
PCT/ EPOL/ 1113 RAR"Rphysi cal data no.no. 4009et hyl HNOCH3

4019et hyl Hr Hi

Co. | Ex. Y. R ' physical data
no. | no.

140 [B4 |O ©/ mp. 220°C
141 |B4 |O CO/ | mp. 213°C

142 | B4 O mp. 148°C

143 | B4 0 1-methylcyclohexyl mp. 195-210°C

144 | B4 O 3-methoxycyclohexyl cis; mp. 156°C

145 | B4 O 3-methoxycyclohexyl trans; mp. 156-163°C
146 | B4 9 4-(dimethylethyl)cyclohexyl | mp. 230°C

147 | B4 O 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

@)

40 |B4 mp. 192°C

151 | B4 0 trans; mp. 226°C

ST
JJ
150 {[B4 |0 /O/\ cis; mp. 226°C
A~
JJ

152 |B4 |0 mp. 213°C

153 |B4 |0 O/\ mp. 200°C



4029et hyl H -r N 011 OCH3_-~-- O N 4039%9et hyl -~_H~/~sOCH3 4049et hyl HH OCH3-
O N - 4059--- HH cH3OCH3 ethyl - o 4064ethyl HH OCH3 N,, O 4074et hyl HHOCH3-
0 ~S 4084%0hye4d87 r NOCH3- 4093br HZ>HOCH3np. : 168C 4104H2OBEBHOOHINgS. : 194C
5084ethyl H -r H oC2HOCH3 0 5209ethyl H -r NNI:~) H OCH3- 0 WO 02/28837 -82
Table 5 0 R4 PCT/ EPOL/ 11135 Co. Ex. RAR X., pf ysi cal ~ data no. no.

Co. | Ex. Y. R! physical data
no. |no.
154 |B4 |0 Oi\ map. 210°C
(@]
l
155 | B4 0 4 A-dimethylcyclohexyl mp. 242°C
388 [B4 | O CH,CH(CHy), mp. 189°C
389 | B4 C(j/ mp. 228°C
@)
390 |[B4 | O O/\/ mp. 197°C
391 [B4 |O O/\o/\ mp. 145°C
O Q
392 {B4 |O m mp. 192°C
F
393 |[B4 |O P (B); mp.:224°C
HSC\O/C
394 |B4 |O P (A); mp.:201°C
H3C\O/C
395 (B4 | O (A); mp.:207°C
H3Cw /O<CH3
O
396 B4 |0 @/\ mp.212°C
397 [B4 |O ©/ (B); mp.:238°C
398 |B4 |0 @/\ mp.:234°C
399 |[B4 | O o O/ (cis); mp.:192°C
R~o




33B4H-net hox ¢ clohex 1CH _cis; np. 224C 34B4Hmet hoxycycl ohexyl CH rans; np_
185C 35B4Hnet hox cl ohex 1Ncis; np. 160-172C 170B4Hret hoxycycl ohexyNt rans- m
. 146C 17vBape/2888( B) ; np. 165C 172B4Hmet hyl cycl ohel NC, tr aP€T/ERp/1143C
173B4et hyl met hoxyycl ohexyl NF m : 126C 411B4HN109C 412B4HNnp. . 180C 413B4HN- - -
(A) 414B4HH3CONnp. : 156C 10 WO 02/ 28837 -83 Table 6 PCT/ EPOL/ 11135

Co. Ex. RLphysi cal data no.no. 49B7H \ CH80~ + 174BabOCH3cis; np.115C 'N O
175BabOCH3\ trans; np. 141C N 176B3bOCH3\ (~ci s; np. 149C N 177B3bOCH3i np. 126C
178BabCOCH3t Tabk;4 np. 160C 1 79B3bOCH3/ N Clcis; np.119C 180B3bOCH3t r ans;

np. 124C 181B3bCCH3, rans; npt 92C

NP
R N O
ks
Co. |Ex. R* - R* R’ R physical data
no. no. ‘ .
156 B4 ethyl H H OCHj3 | trans; mp. 252°C
157 B4 IH H H OCHj3 | (cis + trans);
mp. 244°C
15884 H methyl [ OCH; | cis; mp. >260°C
159 B4  |methyl H H OCH; | cis; mp. 254°C
160 B4 methyl H H OCH3 | trans; mp. >260°C
161 B4 propyl H H OCH3; | mp. 208°C
162 B4 ropyl H H OCH3 | trans; mp. 232°C
9 B4 ethyl H H OCHj; | cis; mp. 224-226°C
43 BS ethyl H CH, OCH; | trans; mp. 116°C
42 BS ethyl H ICH; OCHj | cis; mp. 125°C
44 B6 thyl H H,-COOC,H5 OCHj3 | cis; mp. 152°C
45 B4  kthyl H CH,-COOC,H5 OCHj3; | trans; mp. 147°C
46 B4 ethyl H benzyl OCH3; | cis; mp. 137°C
47 B4 ethyl H benzyl OCH3 | trans; mp. 130°C
50 [B7  jmethyl H H H mp. 256.1°C
163 B4 ethyl ethyl H OCHj3; | cis; mp. 221°C
164 B4  fthyl ethyl [H OCHj; | cis; mp. 221°C
165 B4  ethyl ethyl H OCHj3 | trans; mp. 215°C
| H LC/MS [M+HT;
166 B4  ethyl H kl(‘)/N\/\o/ OCH3 4294
167 B4 thyl H I\"/H\/O\Q OCH, | LC/MS [M+HT"
451.3
o]
168 B4 H H H OCH; cis; mp. 106°C
169 B4 fthyl H H(H P OCH, | LC/MS [M+HT"
1 409.3




~ of 206B3bOCH3cis; mp. 144C N N% WO 02/ 28837 -84 PCT/ EPOL/ 11135

Co. Ex. RLphysi cal data no.no. 207BabOCH3CC.t rans; mp. 125C N N CH3
208BabOCw3@ 028881 P. 127C N N CH3 209BabOCH3cis; M P. 101CPCI/RP@INBBOOCH3V |
cis; MP. 104C C NC H3 211BabOCH3l ~rl- trans; mp. 134C HC CI N
212B40CCH3/ | Ncis; MP. 141C 213B40OCH3H3C N Otrans; M P. 215C 214B40CH3C

Ncis; MP. 139C 215B3bOCH3H3 trans N Cl -8381-5B3bOCH3(cis); np.:136C/ N Cl
416BabOCH3( ¢is)-N_S WD 02/ 28837 -85

Co. | Ex. [R® R R R physical data
no. no.
0
400 B9  lethyl H H -
y H\/N o~ OCH;3

401 B9 fethyl H H(N\/\/i | ocH, |-

402 B9  fthyl H ‘\Vl/N OCH;
O U\/@
403 B9 ethyl H H(“\/\S“Q OCH3

404 B9 fethyl H ky(“ | ocm |-
S N
40589 fthyl H \ o -
Y N N OCH3
o ()
406 B4 fthyl H k[(“ ocH, |-
O
407 B4 fethyl H H/H ocH, |-
8]
408 B4 thyl H H ocH, |-
O.
409 B3b |74 H H mp.:168°C
,\O OCH, p.:
410 B4 [CH,OCH; |[H H OCH, | mP194°C
508 B4 fethyl H H(“WOCEHs ocH, |-

52089 fihyl H H(H ocH, |-




PCT/ EPOL/ 11135 Co. Ex. RLphysi cal data no.no. 417B40CH3(cis); np.:149C N CH3
418BabOCH3) ~(trans); np.:132C N s 419B40CH3l1 CH3 (cis); np.:217C HBC N O
420BabOCHB0N%/2483) ; . HCl (1: 1) ; ~ Nmp.:200C 421B40H(cis); npCT/EREA1INSS
422B4ACH(trans); np.:178C N S 423BabCCH3np. : 160C N N CH3 424B3bOCH3(ci s);
np.: 106C 425B3bOCH3(trans); np.:120C 426B3bOCH3(cis); np.:121C |
427B3bH~( np.:156C ~ N S 428B3bOCH3I kNF3%i s); np.:156C N

429BabOCH3({1,gns): np. : 197C

o R

H1 \ CH2‘CH3

N \N

(Y

X=N

4 1. N R '
Co. [Ex. |R R X J| physical data -
no. | no. L | |
33 | B4 H methoxycyclohexyl | CH cis; mp. 224°C
34 | B4 H methoxycyclohexyl | CH trans; mp. 185°C
35 | B4 H methoxycyclohexyl | N cis; mp. 160-172°C
170 | B4 H methoxycyclohexyl | N trans; mp. 146°C
171 |B4 |H @/ N (B); mp. 165°C
172 | B4 H | methylcyclohexyl [N cis+trans; mp. 143°C
173 | B4 ethyl methoxycyclohexyl | N cis; mp.:126°C
411 |B4 |H ©/\/ N mp.:109°C
412 |B4 |H ©i:r N mp.:180°C
413 |B4 |m ©/\/ N (A)
A e [
414 |B4 |H ¢ \O/ N mp.:156°C

10



N O WD 02/ 28837 -86 PCT/EPOL/ 11135 Co. Ex. RLphysical data no. no.
430BabCH3l \ \(B) / N S 431BabCH3l M (A) ~ N Table 7 O RJ)LL Co. Ex.
Rl Lphysi ox0 02126837 no. no. 432B4/1 M\~QOP. : 128C 43 BAMNOnp. : RCBEPB/11135
434BAMN~-Op. : 170C 435B4AMN-Onp. : 103C 436B4%VN~-Onp. : 151C 437B4CH3nT: ('t
rans); Onmp. 110C 438B4\\ OVWN~Omp.: 150C 439B4\ np.:150C N S 440B40CH3CC-

(cis) No -83

Table 6

O
L
Co. |[Ex. |[R L | physical data
no. 11o.
S CHs
49 |B7 |H )

174 | B3b | OCHs cis; mp.115°C

175 | B3b OCH; trans; mp.141°C

176 | B3b | OCH3 cis; mp.149°C

177 | B3b | OCH;s mp.126°C

178 { B3b | OCH3 trans; mp.160°C

179 | B3b | OCH3 cis; mp.119°C

180 | B3b | OCH; frans; mp.124°C
O/

181 |B3b | OCH; A trans; mp.92°C
Z v
N~ ™0
206 | B3b | OCHs mj cis; m.p. 144°C
N N




441B4\ (\

R1Lphysi cal

np.:166C N S ~- ) WD 02/28837 -87 PCT/EPOL/ 11135 Co. EXx.
\ nmp.:173C N S 443B4\\ np.:208C \ N

dat a no. no.

442B4N( CH3) 2|

CeS, O 4433 012483% np. : 149C N S 445B4|

447Bab\ np.:165C N\'S 448B3b\ |

MNSnp. : 133C 446Bab\ PCT/EPO1/11BHC

~(N\ np.:147C S 449BabCN~~Snp

. 154C 450B3b\

\' '\ np.:157C // N S 451B4H3C, , N~ \ \ np.:190C ~N N S 452B40-mr-, np.: 187C

453Babl

\

-84.-
Co. | Ex. R L physical data
no. no.
207 | B3b | OCH; mj trans; m.p. 125°C
N/ Il\l
CHg
1208 | B3b | OCH; \C(\/(j cis; m.p. 127°C
CHj
209 |B3b | OCH; \C(j\—j cis; m.p. 101°C
NZ N
210 | B3b | OCH; m cis; m.p. 104°C
HC N ci
211 [B3b | OCH; m\ trans; m.p. 134°C
P
212 | B4 | OCH; cis; m.p. 141°C
213 | B4 OCH; m trans; m.p. 215°C
HsC ” (0}
214 |B4 | OCH; m cis; m.p. 139°C
HaC N ‘
215 | B3b | OCHs N trans
P
N Cl
415 | B3b | OCH; (cis); mp.:136°C
A
P
N Cl
416 | B3b | OCH; \Of\/[j (cis)
‘ P
N S




\' \ nmp.:200C Br // N S 454B3b\\ \ np.:160C N WO 02/ 28837 -88 PCT/EPOL/ 11135
Co. Ex. Rl Lphysi cal data no.no. 455133b\\~ np.:139C O CH3 456B3bMA);

np. : 174Cw@ozzsBabl M (B); np.:160C ~ N O 458B3b\\ N , CHBGPEPWBAGSN 459B4|
/O \' \' N,, OC(CH3)3 N 460B4\ \np.:134C H3C0 O N~ 461B4M B); np.:156C Nf
462B4\\ \np.:153C// N S 463B3b\\ \np.:161C N O 464B41 Mmp. :135C SN

-85-
Co. | Ex. R L physical data
no. | no.
417 | B4 OCH3; (cis); mp.:149°C
S
P
N CH3

418 | B3b | OCH;3 \©f\/|\_j (trans); mp.:132°C
N/ S

419 |B4 | OCH; mma (cis); mp.217°C
HsC N~ o

H
420 | B3b | OCH; \CE\/O (cis);.-HCI(1:1);
N mp.:200°C
421 |B4 |oH \C(\/[_j (cis); mp.:215°C
S
N S

422 | B4 OH \C(\/Cj (trans); mp.:178°C
P
N S
423 |B3b | OCH; \Of\fj mp.:160°C
P
N N

424 |B3b | OCH; (cis); mp.:106°C

425 | B3b | OCH;3 (trans); mp.:120°C

427 |B3b |H mp.:156°C

OOw
P
N

OOy
2
N

426 |B3b | OCHs m (cis); mp.:121°C

' P
N
N
P

428 | B3b | OCH; \ij_j (cis); mp.:156°C
N/ O

429 | B3b |OCH; mj (trans); mp.:197°C
P
N O




465B4\ \np.:131C 466, B3b\\HC1(1:1); On.:206C 467B3dN 0 i G(GH3) 3 np.: N142C
468B40~\ hydrate(1:1); N Omn.:104C 469B3bdi nethylethyll \ \np.:104C N S WD
02/ 28837 w@92/88837 EPOL/ 11135 Co. Ex. RlLphysical data no. neCT/EPOB3BD , \ \
np.:161C (~/ N S 472B3bl \1 \ N-np.:144C 473B4F | \ MN~-Onp. : 143C 474BAF |11
MN' np. : 196C F~' \ % 475B41 \ M\~Omp. :162C F / 476B4cH3 \ \ nmp.:171 C 1 \/ N
S 477B4F( nv:np.:155C 478B2trinet hyl met h§4-\ \ np.:124C/ N S 479B4F

Co. | Ex. R L physical data
no. | no. ;
430 | B3b |CH, \ij\—j (B)
N/ S
431 |B3b |CH, m (A)
N/ S
Table 7
0
R‘/U\L
Co. {Ex. |R* . |vL physical data
no. 1’16. . 5 - .
432 | B4 ©/\ m mp.:128°C
N/ QO
433 | B4 ®/ \C(\:(j mp.:175°C
‘ ‘ N/ Q
434 | B4 ©/\/ mj mp.:170°C
‘ N/ 8]
435 | B4 Q/ mj mp.:103°C
N/ Q
436 | B4 C()/ ‘ mj mp.:151°C
N/ O
437 | B4 mj (trans);
Q/ N o mp.:110°C
OCH3
438 | B4 @Oj/ m mp.:150°C
0] N/ (@)
439 | B4 ©/\ m mp.:150°C
N/ S
440 | B4 | m (cis)
ol L
OCH3
441 | B4 ©/\ \@j\_j mp.:166°C
N/ S




M'; (A); np.:146C H3CO 480B4F O (B); np.:162C H3C O 481B40H3XN~: : ~S(A);

np. : 129C 482B4F / N onp.:115C Cr- 483B2\ TCXIJnp.:187C F / 484B2F\\ ~,

t(il 1 vomsess37 162C % 485B40H3 C (A); np.:130C J~r WO OPCP/8B®I7111350

PCT/ EPOL/ 11135 Co. Ex. RlLphysical data no.no. 486B4CH3 | \ \ (A); np.:124C
H3CON O 487B4CH3 | nr:; np.:128C H3CO J~r(B) 488B4H3CO. \ np.:85C/ N O
489B2H3C | S || M\~Snp. : 150C 490B4H3C \ -87-

Co. | Ex. R! L physical data
no. no. . ‘
442 B4 N(CHS)E m—j mp.:173oc
P
o -
443 | B4 | N mp.:208°C
P
" %
444 | B4 [ m mp.:149°C
S
N S
445 | B4 ©/ m mp.:133°C
P
N S
446 | B3b O/\ m mp.:150°C
P
A N
447 | B3b ©/ \C(jj mp.:165°C
S
N S
' P
N S
449 | B3b ®/ mj mp.:154°C
P
N S
450 | B3b OO/ \ij:j mp.:157°C
Z
- N S
H3C N '
451 | B4 N mp.:190°C
QN: O
452 | B4 O/\| mj mp.:187°C
Ln 4 P
] N S
453 | B3b /@A \C(Tj mp.:200°C
P
Br N S
P
N




(A); nmp.:117C H3COCCI N S 491B2N ( \ \ np.:220C N O 492B4CH3C, : -, np. : 136C |
\' 493B2N(CHs)z / M\np.:131C 0 4 94B4CH3' MN' (A); np.:125C O 495B4'

MN'np. : 138@oABBAFI \ \ np.:139C / N S 497B4l M\~Onp. : 12FPCr/ap@B4iss \ \
mp.:195C Br // N O 499B2F( \ \ np.:201C N S WD 02/ 28837 -91 PCT/EPOL/ 11135
Co. Ex. RlLphysi cal data no.no. 500BabN O CH3np.:143C 501B3bN~ Onmp.:137C

502B20 np. : 210C N ~N S -88-
Co. | Ex. R L | physical data
.no. no. ,
| 455 | B3b ©/\ \th mp.:130°C
P
NZ o7 CHg
456 | B3b @/ m (A); mp.:174°C
P
N O
457 | B3b @/ mj (B); mp.:160°C
P
N @)
458 | B3b N mp.:184°C
N
[o]
459 | B4 /©/\ ~ NJ\O/C(CHs)a I
N
460 | B4 /(j/ m mp.:134°C
HsCO™ YO | N o
461 | B4 @/ mj (B); mp.:156°C
2
N @)
462 | B4 \ mp.:153°C
P
N S
463 | B3b ©/\ \Qf\/l:—j mp.:161°C
P ‘
N [0)
464 | B4 U/\ mj mp.:135°C
s | N s
465 | B4 U/\ m mp.:131°C
s N> o
466 | B3b m mj HCI(1:1);
0 N s mp.:206°C
4 B3d .:142°C
ST oo
S
N
468 | B4 5 @/ mj hydrate(1:1);
N/ O mp.:104°C
469 | B3b | dimethylethyl W mp.:104°C
P
N S




CH3 503B3dA?~ np.: 134C r
505B4NH. : 142C N 506B2|

I CXI'1J
511B11r-

N CH3 OCH3 |

CH3 N CH WO 02/ 28837

504B2HC "

M\~S np. : 139C H3C 507B4\ np.

Mw@4o2/28837 S 523B3bF N Tabl e 8: Co. Ex. Struct ur ephyBCTaPIIdA13 no. no,

N O np.:163C 3
:171C 512Bab: T /

-89-
Co. |Bx. |R! L physical data
no. 1o. . . .
470 | B3b O/ \O:j\—j mp.1161°C
° N s
472 | B3b ©/\ \Qi“jij mp.:144°C
7
473 | B4 F\©/\ m mp.1143°C
N/ O
474 | B4 FD/\ m mp.:196°C
3 N/ O
475 | B4 /O/\ m mp.:162°C
S
F N (@)
476 | B4 THs \C(\/Cj mp.:171°C
o~ | O
477 | B4 " mj mp.:155°C
o
478 | B2 | trimethylmethyl \©f§\—j mp.:124°C
‘ N/ S
479 | B4 /d/\ m (A); mp.:146°C
P
N S
H3CO
480 | B4 | /d/\ \Qf\/fj (B); mp.:162°C
S
N S
H3CO
CHs AN . o,
481 | B4 \ij:j (A); mp.:129°C
N/ S
482 | B4 T m mp.:115°C
483 | B2 D/\ m mp.:187°C
F N/ S
484 | B2 FU\ \(:(\/(j mp.:162°C
S
N S
CHg N . 0,
485 | B4 /O/\ m (A); mp.:130°C
P
N S
HsCO




-92 PCT/EPOL/ 11135 Co. Ex. Structurephysical data no.no. 514B12o | | \
515B13N' S \ 0\ \ CH3 N CH3 524B9aF , CHnmp.:185C ~ N S 471B15:' (E) I \ /
| \ CH3 WOlo2483626B141 |.HCI (1:1) 0\ \ CH3 N CH3 C. Pharanepéiogiisal
exanpl e Signal transduction at the cloned rat md uRl receptor in CHO cells
CHO cell s expressing the nd uRl receptor were plated in precoated bl ack
96-well 5 plates. The next day, the ef -8t of the present conpounds on
gl ut amat e- agtivated ntracellular Ca 2+ | ncrease-was—evalpgatedin—-a
fl uorescent | basedxasspR! The cells werglL | oaded with Fl uo-Bptdcabdas es| wer e
I ncubated for 1}hour at roomtenperatuye in the dark, cel]ls were washed
and the presBft 1&8npolinds ‘AN%Hﬁﬂded opt-o—the—¢gells ‘er'r 2 m-Rutes—Af t er
thi s i ncubat gé |tB4ae, | t he tlakat e-i n r @Qompld@d°tor| 10
each well ip function|of t|{mejusing th Pl at e Reader
(FLIPR Mol eculiar Deyj,e ). Rela ts were recorded
and aver agedata_—graphs—of qeagrupte prained. O
Concentrati pA8T edfonse cu were Cco d on pe@Pr-ddFEsdence
(maxi mum si gnal {bet wegen 1(@90 secon concentration of
tested conppund.| pl C5PHya are the 1 og vaI ues of the
488 | B4 /C/\ mp.:85°C
HsCO
489 | B2 HsC | | mp.:150°C
1490 | B4 } (A); mp.:117°C
HaCO
491 | B2 mp.:220°C
I N
A
492 | B4 @ﬁ mp.:136°C
N
2131°
N~ ™o
CH3 N . o
494 | B4 m (A); mp.:125°C
P
|§ ‘ N o
495 | B4 @F/ \C(jij mp.:135°C
F
N s
496 | B4 Kj:/ \(:(jj mp.1139°C
P
N s
497 | B4 ©/\ mj mp.:127°C
N o
498 | B4 /©/\ \C(\/Ej mp.:195°C
Br N o
499 | B2 1 \ijij mp.:201°C
N s




15 concentration of the tested conpounds resulting in 50% inhibition of the
gl utamat e- i nduced intracellular Ca2+ rise. The conpounds according to the
present w@emntdsdh exhi bited a pl C50 val ue of at |east 5. NX/BRI12ZABH/

PCT/ EPOL/ 11135 -93- The conpounds that are included in the Tables 1-8
exhibited a pl C50 value of at least 6. A particular group of conpounds
exhi bited a pl C50 val ue between 7 and 8-91t+ concerns the conpounds |isted
in Table 9. Tahle 9: omnr pl CooCom nr plC50Comnr.plCho '
4637. 982817, 6889 %x25 ARL17.954877. 63108725 3347. 952997. 633 physied data

227.944317.p6125%7. 23 ¥217.94987. 575277 23 157. 934647.573037. 22 4407 93
4467. 562967\ 32 193071 932517 552217 211 1787 924847 541937121

3387.914947, 5314 B3R0 B 1287.521317| % Sup.:143°C
3947.901617} 491487. 18 . 892987. 48496 3745 367.17
2207. 874567145332+ 149+ 362144481+ — 16
4857. 843567| 3xUuHBBb14 42297. 41207. 12\@%4 Topl: B37°C
2487.843267( 412687. 13 . 833697. 4051)27. 6 814307. 394747. 13
502 | B2 . T mj mp.210°C
7
503 | B3d O/\ N CHg mp.:134°C
NZ CH,
OCH,
504 | B2 O\ mj mp.:163°C
HoC NZ o
505 | B4 ©/\ \C(j:\/"‘m mp.:142°C
N/
506 | B2 ©A mj mp.:130°C
e N s
507 | B4 mj mp.:171°C
7T
512 | B3b C[Oj/ mj ]
o NS
523 |B3b | | mj -
C( A
Table 8:
Co. Ex Structure - physical data
no. no. Lo , L
511 [ Bi1 r -
\ CH,
NZ cH,




4337.

794357.38107. 11 2387.79357. 363077. 11 2247.782287. 364267. 11

4377.784297. 364667. 10 4987. 781177. 35977. 08 4497.772917. 35837. 08
2427. 763¥8G 0828834 7. 08 3467. 742807. 343007. 08 1827. 734607. 3BRADBPO1QIA135
4867. 734827. 342907. 06 4477.723437.331127.05 77.724257. 323487. 05
1757. 71473732 2867.03 . 4757.712877.314427. 03 WO 02/ 28837 -94 omnr. Pl Cso
4807.71 2137.70 2397.70 2417.67 4617. 65 -2357. 64 4457.63 Com nr. Pl Cso
4487. 31 243 29323+ 281597428289+ 27 184126436+ 26—PHERPOSLE/ 11135
Com nr. Pl Cs9 G223 Ex02 PR8Ricti , physical data
‘no. | no. .
O———N
514 | B12 -
N
Z
N S

515 | B13 O | _
o AN
P
N

(™
CH,
—oH
524 | B9a F '1 mp.:185°C
ohoe

Z

N S
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

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. pICsg values are the —log 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 pICsy value of at least 5.
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The compounds that are included in the Tables 1-8 exhibited a pICs, 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:
Comunr.| PICso Com.nr.| PICso Com.nr.| PICso
463 7.98 281 7.63 89 7.25
441 7.95 487 7.63 108 7.25
334 7.95 299 7.63 373 7.25
22 7.94 431 7.61 255 7.23
421 7.94 98 7.57 527 7.23
15 7.93 464 7.57 303 7.22
440 7.93 446 7.56 296 7.22
139 7.93 251 7.55 221 7.21
178 7.92 484 7.54 193 7.21
338 791 494 7.53 14 7.20
87 7.90 128 7.52 131 7.19
462 7.90 344 7.52 438 7.19
394 7.90 161 7.49 148 7.18
423 7.89 298 7.48 496 7.18
21 7.87 454 7.45 236 7.17
220 7.87 456 7.45 332 7.17
479 7.86 277 744 481 7.16
483 7.86 91 7.43 191 7.16
485 7.84 356 7.42 457 7.14
9 7.84 229 7.41 20 7.14
110 7.84 333 7.41 145 7.13
248 7.84 326 7.4]1 268 7.13
341 7.83 369 7.40 512 7.13
163 7.81 430 7.39 474 7.13
433 7.79 435 7.38 10 7.11
238 7.79 35 7.36 307 7.11
224 7.78 228 7.36 426 7.11
437 7.78 429 7.36 466 7.10
498 7.78 117 7.35 97 7.08
449 7.77 291 7.35 83 7.08
242 7.76 313 7.35 434 7.08
346 7.74 280 7.34 300 7.08
182 7.73 460 7.34 199 7.07
486 7.73 482 7.34 290 7.06
447 7.72 343 7.33 112 7.05
7| 112 25 | 13 348 | 7.05
175 7.71 473 7.32 286 7.03
475 7.71 287 7.31 442 7.03
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Com.nr.| PICso Com.nr.| PICso Com.nr.| PICso
480 7.71 448 7.31 422 7.02
213 7.70 243 7.29 283 7.02
239 7.70 323 7.28 318 7.02
241 7.67 159 7.28 36 7.00
461 7.65 289 7.27 396 7.00
115 7.64 184 7.26
445 7.63 436 7.26

A particular group of compounds exhibited a pICsp value of at least 8. It concern the
compounds listed in Table 10.
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Cold allodynia test in rats with a Bennett ligation.

Surgery:
Male SD rats, weighing 240 - 280 g at the time of surgery were used.

For surgery, the animals were anaesthetised with Thalamonal (1 ml; subcutane) and
sodium pentobarbital (40 mg/kg; intraperitoneal (IP)). The common sciatic nerve of the
left hindpaw was exposed at the level of the middle of the thigh 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
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 a Julabo F25
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:

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
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:



