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The i nvention concerns substituted isoxazolines derivatives having

ant i - deprwesanie4sacti vity and/ or anxiolytic activity and/ ecTmrdyorsei ght
control activity, processes for their preparation, pharnaceuti cal
conpositions conprising themand their use as a nedicine, in particular
for the treatnent of depression, anxiety, stress-related disorders
associated with deprqgm(gﬂﬂé-@r])gﬁgﬂ,gﬁvg?d&g sorders of body wei ght

i ncluding 10 anorexia nervosa and bulima. The i1nvention also relates to
novel conbination of substi ANTEOEPRBSSAINTSes derivatives having
anti-depressant activity and/or anxiolytic activity and/ or body wei ght
control activity with antidepressants anxiolytics and/or antipsychotics.
15 Tetrahydronapht al ene and i ndane derivatives show ng anti-depressant
activity are known from EP-361 577 Bl. These conpounds are typical

nonoam ne r,ﬁ]upt ak?. bl OCkeer\éYitt{} a%di tci)honal cvag-vaq{r enoce 1t_ o easnt goni st
activity an etlﬂ‘éei’1 ORSRPENES = éB gésséﬁ% Rt fi?/rl’ t)} HOHE e % ative. 20
The probl ergtiqdtp fnd/at #ioWtidadtivay afdrBObsISwé gBtodlirBldactivity, R oskfds €or0f  t he
art is that the conpounds cause considerable side-effects, such as nausea,
exci t at i on,theinpiepatatian.alarTpcgptical seTBPRREPNs coBiciag theay anrd theifnee Ao,

Fur t her M0r Gnedifink J'bhitE 1P rdrQfdrbdifiEnt de'depRAbA, GitkiRty, drébs YBRIT aidBRleR © the
response starts. € purpose of the present ‘invention is to provide
novel conpassutsatetbwith depresstornand/orginx ety anddtispréars afibodyneéight iacludiayt i c
and/ or body wei ght contrql activity, in particular conpounds that do not
exhi bi t10 hean8¥eéfaerf?éﬁ?ﬁa(9ﬁgau’dl'inéaadvant ages. 30 The present invention rel ates
to novel isoxazoline derivatives according to the general Formula (1) WO
02/ 066484 PCT/ EP02/ 01567 -2 RL b Pir R3 (1) -

The invention also relates to novel combination of substituted isoxazolines derivatives

having anti-depressant activity and/or anxiolytic activity and/or body weight control
activity with antidepressants, anxiolytics and/or antipsychotics.

15
Tetrahydronaphtalene and indane derivatives showing anti-depressant activity are

| known from EP-361 577 B1. These compounds are typical monoamine reuptake

blockers with additional o;-adrenoceptor antagonist activity and they show anti-
depressant activity without being sedative.

20
The problems associated with the compounds according to the state of the art is that the
compounds cause considerable side-effects, such as nausea, excitation, an increased
heart rate and a reduced sexual function. Furthermore, it requires a long time, in
particular 3-4 weeks, before the response starts.

25
The purpose of the present invention is to provide novel compounds derivatives having
anti-depressant and/or anxiolytic and/or body weight control activity, in particular

compounds that do not exhibit the aforementioned disadvantages.

30  The present invention relates to novel isoxazoline derivatives according to the general

Formula (I)



(a (CH2)mR X the pharmaceutically acceptable acid or base addition salts
thereof, the stereochemcally isoneric forns thereof and the N-oxide form
t hereof , whanresdass X is CH2, NR7, Sor O; 5 R7 is sel eeradrPirormst he
group of hydrogen, alkyl, phenyl, phenylal kyl, al kyl carbonyl,

al kyl oxycar bonyl and nono- and di al kyl am nocar bonyl, the phenyl and al kyl
groups being optionally substituted witk-one or nore halo atons; R and R2
are each, independently fromeach other, selected fromthe group of 10

hydr ogen, hydroxy, cyano, hal o, OS2 CHR henyl , phenyl al kyl ,

al kyl oxy, al kyl oxyal kyl oxy, al kYT ox gl kyl oxy oxyR® o

t et r ahydr of ur anyl oxy, g Al 0,
[@ @A—ﬁ%ﬂl‘oxy, al kyl car bonyl oxyal kyl oxy,

al kyl oxyal kyl car bonyl oxy,

al kyl oxycar bonyl oxy, q% G X al kenyl 15 car bonyl oxy and nono-and

di al kyl am noal kyl oxy, ‘the al kyl “and aryl radicals being optionally
substituted with one or nore hydroxy or halo atoms or amno groups ; or R
and R2 may be taken to ther to fOfﬁl% bi val. ent Eﬁ&lcal -R -R2- selected

fromthe ~droppR "B‘F‘Cf’”@lq Yagsepsable agidgrbagy grlditionsags gheggof, theyp- O Gtz and 20
- O CH2- CH2-Rreoch@m@dl l?so%e%c%ﬁﬁfﬁ@iﬁ@feb?arﬁ?ﬂﬂ&?f Sxide €drihBlebB whepdih @l ght
hydr ocar bon chai n of %car bon atons, mbeing an integer ranging from1 to
4 ; Pir is2n opti onal@ﬁz,ﬁjﬁstﬁmﬁed radi cal according to any one of

I(:ﬂ )rru | S (l IF?]) 25 Islsel?ec?edfg‘ (%l)le gl\gug %{C %68146%%n F;g(r}ll EPReny %enylalk%)’/l RO N1N

alkylcarbonyl, alkyloxycarbonyl and mono- and dialkylaminocarbony],
the phenyl and alkyl groups being optionally substituted with one or more
halo atoms;

R'andR?  are each, independently from each other, selected from the group of

10 hydrogen, hydroxy, cyano, halo, OSO,H, OSO,CH3, phenyl, phenylalkyl,
alkyloxy, alkyloxyalkyloxy, alkyloxyalkyloxyalkyloxy,
tetrahydrofuranyloxy, alkylcarbonyloxy, alkylthio,
aikyloxyalkylcarbonylbxy, pyridin.y]carbonyloxy,
alkylcarbonyloxyalkyloxy, alkyloxycarbonyloxy, alkenyloxy, alkenyl-

15 carbonyloxy and mono-and dialkylaminoalkyloxy, the alkyl and aryl
radicals being optionally substituted with one or more hydroxy or halo
atoms or amino groups ; or

R'and R> may be taken together to form a bivalent radical -R!-R%- selected from the
group of -CH,-CH,-O-, -O-CH,-CH;-, -O-CH,-O-, -CH,-O-CH;- and

20 -O-CHz-CHz-O- N
aand b are asymmetric centers ;
(CHo)m is a straight hydrocarbon chain of m carbon atoms, m being an integer

ranging from 1 to 4 ;
Pir is an optionally substituted radical according to any one of Formula (IIa),
25 (1IB or (IIc)



R (R8)n (R8)n (R8)n (a) (b) (c) wherein : each R8 is independently from
each other, selected fromthe group of hydrogen, hydroxy, amino, nitr

cyano,

haWo 0anehiad kyl ; 5 nis an integer ranging from1l POTEPP2/&RS6T S

0,

selected fromthe group of hydrogen, alkyl and fornyl ; and R3 represents
onal ly substituted aromatic honocyclic or heterocyclic ring system
together with an optionally substituted-2and partially or conpletely
hydr ogenat ed hydrocarbon chain of 1 to 6 atons long with 10 which said ring
systemis attached to the Pir radical and of whichgfay cont ain one or

an opti

het er oat ons sel ect ed -t'he gro N "and S Mor partl cul ar

invention relates to go punds actoxding fo Forrml 1) reln R3 (

radi cal accordi ng t.e”any\one of.- ?‘Na(glla) (i1 by a (IIIc) 15 Rlo
repds, :

Z@-R (R6) 4 if , | 6)PR6Ya R RS\ \

single
- CH2-,

) a) (b) (c) whe dis a
bond while Z is a E)I {7al ent rads cal selected fromthe group of

-U(=0 -, -CH(OH)a), -C(=N-OH)-, efH(alkyl)-, -0-, -%) -S(=0,

-NH and -SH; or d is a double bond while Z is a trivalent radical of
formula =CH or =C(al kyl)-; WD 02/ 066484 PCT/ EP02/ 01567 -4 Ais a 5-

6- membered aromatic homeyclic or heterocyclic ring, selected fromth
group of phenyl, pyrany pyridinyl, pyrazinyl, pyrimdinyl, pyridazinyl,

t hi enyl ,

i sot hi azol yelach R§/r n@in;dbpendmtliafzmhyehch cpxyiexaxﬂbqtéd frbmrthelgiopp ob
oxadiazol yI--and i soxazol y1 i, p L5 80, L0t SAET, LRAOLAG, % Syt
5 n is an integer ranging from 1 to 5 ;
R’ is selected from the group of hydrogen, alkyl and formyl ; and
R? represents an optionally substituted aromatic homocyclic or heterocyclic

ring system together with an optionally substituted and partially or
completely hydrogenated hydrocarbon chain of 1 to 6 atoms long with
10 which said ring system is attached to the Pir radical and of which may

contain one or more heteroatoms selected from the group of O, N and S.

More in particular, the invention relates to compounds according to Formula (I)
wherein R is a radical according to any one of Formula (I11a), (IIIb) and (IIIc)

15

R10
/kdr’z
7 '/\@——(RS) AN 1)
] 6 P | 6 (III)
/\G__(R . At 2 /\GQ_'(R )

(2) (b) (c)

wherein :
d is a single bond while Z is a bivalent radical selected from the group of
-CH;-, -C(=0)-, -CH(OH)-, -C(=N-OH)-, -CH(alkyl)-, -O-, -S-, -S(=0),
20 -NH- and —=SH-; or d is a double bond while Z is a trivalent radical of
formula =CH- or =C(alkyl)-;

nor e

a

20

or
e

t he



gis an integer ranging fromO to 7 ; R4 is selected fromthe group of

hydr ogen, al kyl, phenyl, biphenyl, naphthyl, halo and cyano, the al kyl and
aryl radiwelwe/ob@sng optionally substituted with 10 one oPCTEPE2/MNET OXYy OF
hal o atonms or amno groups ; R5 is equal to R4; or R4 and R5 nmay be taken
together to forma bivalent radical -R4-R5- selected fromthe group of
-CH2-, =CH, -CH2-CH2-, -CH=CH, -0-, -MH, =N, -S-, -CH2N(-al kyl)-
-CH=N-, -CH2O and -OCH2-; 15 each R6 is independently from each other,
selected fromthe group of hydrogen, hydr oxy, am no, nitro, cyano, halo,
car boxyl, al kyl, phenyl, alkyl oxy, phenyl al kyl car bonyl oxy,

al kyl oxycardonyl , ds Ryt Oh-scmhsrrsl argmatic @?Wllﬁﬁf g%eroaqurmr Brdesfecani no,

T o oy LSRR BaRbe o RR A0 Y AL RS, o,

substituted w th ongridazifiyl thienyy, dscabiyzaiyl, bﬁk(ﬁlyaﬁmmaﬂyl aytazolyyfotapsgl, ; or
two vi CI nal radicals R6 may be taken together to forma bival ent radical
-R6- R6- Jsel ected f rafirpylpndisprgrolylo2- cH2- 0-, - 0- CH2- CH2-, - 0- CH2- C(=O) -,

- 0- CH2- 0- CHZO(}g—l = G ?oxﬂ()t 4CH=CH-CH=CH-, 25-CH=CH—CH=N—,
- CH=CH N=CI-R gdj-iz&l—%-g %:gi : , -CH2-CH2- CH2-, -CH2-CH2-C(=O) -
and - CH2- CHR- CHZ Chan mt@edrdﬁgﬁlglfsoméltedt ed fromthe group of hydr ogen,

| kyl , phenyj al kyl d. ph Pref e th t ¥ th

comounts Werel n XBeSFIeRior e eiiip gionydfpechy BybPRet PRy nad b, ;°S-er

is a radical accor mawaﬂ&ﬁ%Mﬁk?ﬂ dn@)arw}ﬁd@zilglbgﬁgbgtl&m&%gﬁﬁltlﬁeﬂjwﬂh— ;
a

R3 is a radical according'to Formu 11b) wherein ,

doubl e I8ond, A is engileemgre hydrgxy mhaﬂ@a@msarlammcagmumo is hydrogen. WD
02/ 066484 R /EP02/0156 b More preferably, the invention relates to
conpounds ere x=G % & are both methoxy ; m=1; Pir is a radical

according tpt d?ﬂerUhﬁa}( bd takenMa EtRetoRBrmh bmawhogﬁibal RIdR D seledted Rdni thea
radi cal according to Fornul a glllb) wherein Z is = dis a double 5

bond, A is a pheny|ge¥mef -Gl sCHet-Rl- G, RIFGE- hg@ro@gn =N-, -S-,
-CH;N(-alkyl)-, -CH=N-, -CH,0- and -OCH;- ;

15 eachR® isindependently from;ééch other, selected from the group of hydrogen,
hydroxy, amino, nitro, c')?ano, halo, carboxyl, alkyl, phenyl, alkyloxy,
phenyloxy, alkylcarbonyloxy, alkyloXycarbohyl, alkylthio, mono- and
dialkylamino, alkylcarbonylamino, mono- and dialkylaminocarbonyl,
mono- and dialkylaminocarbonyloxy, mono- and dialkylaminoalkyloxy, the

20 alkyl and aryl radicals being optionally substituted with one or more
hydroxy or halo atoms or amino groups ; or

two vicinal radicals R® may be taken together to form a bivalent radical -RO-RS-
selected from the group of -CH;-CH,-O-, -O-CH;-CH;-, -O-CH;-C(=0)-,
-O-CH;-O-, -CH,-0-CH;-, -O-CH,-CH,-O-, -CH=CH-CH=CH-,

25 -CH=CH-CH=N-, -CH=CH-N=CH-, -CH=N-CH=CH-, -N=CH-CH=CH-,

-CH,-CH,-CHz-, -CH,-CH,-C(=0)- and -CH,-CH,-CH,-CH,- ; and
R'® is selected from the group of hydrogen, alkyl, phenylalkyl and phenyl.

Preferably, the invention relates to those compounds wherein X=0O or NH ; R' and R

30 are both alkyloxy ; m = 1 ; Piris a radical according to Formula (Ila) wherein R%is
hydrogen andn =4 ; R’ is a radical according to Formula (IIIb) wherein Z is =CH-, d is
a double bond, A is a phenyl ring, R*is an alkyl and R'is hydrogen.



In the framework of this application, alkyl defines straight or branched
saturated hydrocarbon radicals having from1l to 6 carbon atons, for
exanpl e rwohgheeset hyl , propyl, butyl, 1-nethylpropyl, 1, Pcuinret/mgbet hyl ,
pentyl, hexyl ; or alkyl defines cyclic 10 saturated hydrocarbon radicals
having from3 to 6 carbon atons, for exanple cyclopropyl,

met hyl cycl opropyl, cyclobutyl, cyclopent§3d and cyclohexyl. Halo is generic
to fluoro, chloro, bronmo and i odo. Al kyl radicals being optionally
substituted wth one or nore halo atons are for exanple ponhanaIkyI

radi cals, for exanple difluoronethyl and tr|fluoroneth§% 5,The
phar maceut i M8rg @re&&%ﬁ%u@@ap@ elafpptogemnounds Whers M- &K anAK” are both

t her apeut i c&% 8?5)((1?%1' ve. 9{; trgef,%%a%&‘éﬂu@qg i ﬁ!a)téhégl F?&O%an be

conpounds ac hg to’ rnu are eto orn1 al
obt ai ned byardrreati;R] it headias ecdooding ochbrhmlacﬁHb))whdsm zmnm dds 4 doubde mul a

(I') with appropri.ate, acids iorgani c acids, for 20 exanple
hydr ohal’ ¢ lgﬁdd ‘?ﬁpB%m@P@ﬁié ‘Sﬁwggpéﬁﬁ& hg@f%en hydrobrom c acid,
sulfuric acid, nitric acid and phosphoric acid ; organic acids, for
exanpl e acetic acid, hydroxyacetic acid, propanoic acid, Iactic aci d,
pyruvi ¢ acila thofaainiewomfdhismapmionaaikyi defigescstiarght onlianchedshtwiatedaci d,
fumaric acid,, mal.ic é&%ﬁhtart |tr|c Cld |.f oni c

oTar ! ot o oy A8y nbhb SorEL BT GipEh Aol RS R amm AR °05  aci o

cycl am ¢ achdpylsBhtyE M GhéthyRedpYl, 10t-aithéiRdathiyC YetSl, ﬂé;t)d angikppdaFines &gdlid. The
conpounds according to Formula (I) containi ng acidic protons may al so be
conver t ¥d i yetusated Bydrocarbem pdinalschaving fxem Bvie 6rferhongsgres. et egamgle ani ne

addition s n a r nor gani ¢
pases.  ApprosrPey e IAiGROER ooy CRRIARA PR SRR, W LS 0 i
salts, the ginkfit toRuaochian] broalolemldiiodo. nielksl radivalstbeing optlpaally subktétatedi t hi um
o 0.t he" bENIROT HETORTR HyTS B 0n SATE PorpBialy Hedisals r EHBEAI (5 VO
02/ 066484 Rﬁﬁﬁgpggh%&Qﬁgnﬁh@nﬂhah¥pnlnO acids, for exanple arginine and

| ysi ne. Conversely, 'said salts fofns can be converted into the free forns
by treatStent with an appropriate base or acid.” 5

. The pharmaceutically acceptable salts are defined to comprise the therapeutically active
non-toxic acid addition salts forms that the compounds according to Formula (I) are
able to form. Said salts can be obtained by treating the base form of the compounds
according to Formula (I) with appropriate acids, for example inorganic acids, for

20  example hydrohalic acid, in particular hydrochloric acid, hydrobromic acid, sulfuric
acid, nitric acid and phosphoric acid ; organic acids, for example acetic acid,
hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid,
succinic acid, maleic acid, fumaric acid, malic acid, tartaric acid, citric acid,
methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic

25 acid, cyclamic acid, salicyclic acid, p-aminosalicylic acid and pamoic acid.

The compounds according to Formula (I) containing acidic protons may also be
converted into their therapeutically active non-toxic metal or amine addition salts forms
by treatment with appropriate organic and inorganic bases. Appropriate base salts

30 forms comprise, for example, the ammonium salts, the alkaline and earth alkaline metal
salts, in particular lithium, sodium, potassium, magnesium and calcium salts, salts with

organic bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts, and salts



The termaddition salt as used in the franmework of this application also
conprises the solvates that the conpounds according to Formula (I) as well
as the savo92némseof, are able to form Such sol vat es ar eCcTieen2/@senpl e,
hydrates and al cohol ates. 10 The N-oxide fornms of the conpounds according
to Fornula (1) are neant to conprise those conpounds of Formula (1)
wherein one or several nitrogen atons ar@ oxidized to the so-called

N-oxi de, particularly those N-oxides wherein one or nore nitrogens of the
pi perazi nyl withdhi@d acidse fdk eeinglile eginiddandigsiher m " st ereochemcal ly isoneric
forms"” as used hereinbefore defines all the possible isoneric forns that
t he conmpounds of Fornula (I) nay possess. Unless otherw se nentioned or

i ndi cated, &%e?%msgiﬁlsFﬁseﬁ)hﬂQ%d Bé‘?éﬁveﬁ@d*ﬂ?&’@g?reg?&%sec?y - OEmMOwiH & of all
possi bl e stereoc cally isonmeric forns, sald m xtures “contalning all

di ast er eonesppreprihtebanior acidr s of the basic nol ecul ar structure. Mre in
particul ar, 20 stereogenic centers may have the R~ or S-configuration;
substituents on bival ent cyclic (partially) saturated radicals may have
ei ther the ghSenfadliiBASat N idedt HelfPiinewdrR BPMEDIERERMES SintiHisdowmR! e
bonds can have an E or Z-stereochem stry at said "doubl e bond.

St er eocheni sdvdtgs thaichecoropdundsscavirding o Eampdaididias wéll Fothemshlss thejeof aee

obvi ously intended t e raced. wthin th co f this invention. 25
ol | ow ny R REREme SupsdVlEE TEner S Play i Tog eliobb iR ¢ cent er o of
known absolute configuration are present in a nolecule, an Ror S
descriptor is assigned (based on Cahn-Ingol d-Prel og sequence rule) to the
| onest - %nb@heeﬁ-mq?er farmg efithe ﬁpmpﬁ@ndSraémﬂ@ﬁé@F@rémlé%D ahECHG i ¢YUPIESE on of
t he second [ roi&sind i : l.atiyv Cr Rk ors
R R ] or PR SO @ URGEGRE0 NN pilodearhd e BERALAD T P
and [ R*, R*] the solicaléd=N-oxéde, parsicutaili tidie Nsawidesowheréihiony ofntrd Mtrogérs df it cat es
centers of unlike chirality, For exanple, if the | owest-nunbered chiral
center in tHeEe@Enybredisalarg fzpd2/ 01567 -7 nolecul e has an S
configuration and the second center is R the stereo descriptor would be
specified as S-[R*,S*]. If "a" and "0" are used : the position of the

hi ghest 15r i 'Dié teym “statesthdmiealty isometiefemy hmetsed berearbefore defomasiall thdhe ri ng

System havi D8 LIS hOuEst oLl g, uTber, Lo AR il BLBYS Uit e "2
posi ti on of PERE WEAR HeHomPeURgs QfHE yp
' otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,
20  stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration.
Compounds encompassing double bonds can have an E or Z-stereochemistry at said
double bond. Stereochemically isomeric forms of the compounds of Formula (I) are
obviously intended to be embraced within the scope of this invention.
25
Following CAS nomenclature conventions, when two stereogenic centers of known
absolute configuration are present in a molecule, an R or § descriptor is assigned (based
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the
reference center. The configuration of the second stereogenic center is indicated using
30 relative descriptors [R* R* ] or [R*S*], where R* is always specified as the reference
center and [R* R*] indicates centers with the same chirality and [R*,5*] indicates

centers of unlike chirality. For example, if the lowest-numbered chiral center in the



5 ring system The position of the highest priority substituent on the

ot her asymetric carbon atomin the ring system (hydrogen atomin
conpoundswofo2@eqssul a(l) ) relative to the position of thecCHmirpheetsepriority
substituent on the reference atomis denominated "a", if it is on the sane
side of the nean plane determ ned by the ring system or "(3", if it is on
the other side of the nean plane deternihed by the ring system 10
Compounds of Fornula (1) and sone of the internedi ates have at |east two

st er eogeni Cmol@ét!iléﬂbaﬁaﬂ $ confaiurativinrand thy €concspetts Rehy s@esoaieediprorameuld i n
Formula (I1). Due to the nthetjc pathway fol | owed for the synthesis of
the tricyclhespssifiedas S'[[RE‘S%IBFHI“QUIE‘ | o rare ysed e Rositign efdPatighestPrieEt ers a

and b 1 s PrERSGLTIONGHk a3 Ruhias chibsn EEIAN HEHES RN hAURE IR 8L Bt or @

is S and cen nven erivati

conpounds  (nifmbtidr) i¥ afbdtrdrEdl alvalyd iltHeg sl Jpositioh bethepmhrmmlmrmiembyaﬁél ve

conpounds accordlng to the invention, which are degraded in vivo to yield
t he cor’rﬁoun‘mg @@t@m diha gowbom REthe highesti mwntwws@truegtsordhe othegadymymetigt not 20

a1 vays) of LMl BRENRNALLAS 005t LERERLORAbIAR dIRARIOYATRED Wi oh

they are I cu arIy se when

conmpound hag thepssitia of the highyss pﬁahtynslubﬂﬁﬁénteﬁ t}tdlafermleeatomss c&dﬁinihaﬁddr atl on
difficult or inefficient. For exanple, the desired conpound may be only
poorly sol ul$teif 1nsona96 wEnasnds ofythe meas plane deferpingd By themanggysisgmior “B, if

epi thelium v n ¥§g f-l1ife. Further
25 di scussﬂtt)lnsoélntheoo f:l?’lgegf% Qg% %‘Sng in g%&ltﬁeﬁwf&%t al .

"Prodrugs", Drug Dellvery Systems 1985, pp. 112-176, and Drugs 1985, 29,
pp. 455- 473 Pro-drugs forns of the pharmacol ogi cally-active conpounds

accor di ng tecmpeundseEReyfa (hand scg%%frtap Ijermediiniglnasicas due dergesmc
F I I
SIS nlr Sspl el RS sy Bedhalt g B PSRRI IPIELAREL! 00, o

salts ther e stereochemca er

f or m t her eadynthedw payyway faiweddoothp smhms ofsthesioa'chcf s;esthrmrthacﬁrrﬂ@bmﬂion

| ncl uded WO 02/ 066484 PCT/ EP02/ 01567 (& est eg acid groups are
groups of t3feN9ss A REYMPRHECeniffict dD | lslp§e ter@ineéa’fok F‘tt FethMe, benzyl or

one of jshe donkibEMtiBg oBERHRS is SXan&of center b is R*.

The invention also comprises derivative compounds (usually called “pro-drugs’) of the
pharmacologically-active compounds according to the invention, which are degraded in
vivo to yield the compounds according to the invention. Pro-drugs are usually (but not

20 always) of lower potency at the target receptor than the compounds to which they are
degraded. Pro-drugs are particularly useful when the desired compound has chemical
or physical properties that make its administration difficult or inefficient. For example,
the desired compound may be only poorly soluble, it may be poorly transported across
the mucosal epithelium, or it may have an undesirably short plasma half-life. Further

25  discussion on pro-drugs may be found in Stella, V. J. et al., “Prodrugs”, Drug Delivery
Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473.

Pro-drugs forms of the pharmacologically-active compounds according to the invention
will generally be compounds according to Formula (I), the pharmaceutically acceptable
30 acid or base addition salts thereof, the stereochemically isomeric forms thereof and the

N-oxide form thereof, having an acid group which is esterified or amidated. Included



4 X, 5 Am dated groups include groups of the fornmula - CONRYRZ, wherein RY
is H Cl1_6alkyl, phenyl or benzyl and RZ is -OH, H, Cl_6al kyl, phenyl or
benzyl . Gwopooswdst according to the invention having an anPQU/EgomupseT™ay be
derivatised with a ketone or an al dehyde such as fornmal dehyde to forma
Manni ch base. This base will .10. hydrolyze with first order kinetics in
aqueous sol ution. The conpounds of FornuBa (1) as prepared in the processes
descri bed bel ow nay be synthesized in the formof racem c m xtures of
enant i oner sirtJueh etéxifiddeacsiepaups 8 grsupdlof dredfomnuih FOODR], mdiete RS igfat - known
resol ution Erocedures The racem c coppounds of 15 For mul a (1) may be
converted i u@alfbﬂephsaylra%whaﬁwQﬂ%f%lpywrpep%mt forms by reaction
with a suitable chiral acid. Said diastereomeric salt fornms are

subsequent | separated, for exanple, by selective or fractional
crystallizpation and the enantioners.are |iberat erefrom by al kalif. An
alternative manner of separating t enanti oneri orns of the conpounds
of Formulal|(l) involves ligud chr t ggr aphy u ng @ chiral 20 stationary
phase. Saifl pure stereochent i rio for al so be derived from
the corresponding pure ster ' ornms of the appropriate
starting faterials, curs stereospeC|f|CJIIy
Pref erabl yu d be

synt hesi zed by stereospeC|f| C rret hods of preparatl on These rret hods wil |

advant ageo ) rfals. The
v gﬁ U%}id | n%x%%igs%@fﬁhé%@ 5 6RIHeYornfta REENR s %lemﬁiﬁﬁ

conpoun accor the | tion have surprisingly been shown to have
sel ecti ve sE€ygtloylj phenylcoriiEnzyl angdRAke-OHNHPC1 aikyhgtheuyltor bemzydonbi nati on with
addi ti onal WD 02/066484 PCT/ EP02/ 01567 -9 a2-adrenoceptor antagoni st
activity and show a strong anti-depressant and/or anxiolytic activity

and/ or a bogympehiitacéRBing @ tiRGh Vo] hiihBakhmPR) 5Y ﬁﬁ@tﬂe\ﬁ%mvﬁié@wdhn vi ew
of their selective serotonine (5-HT) reuptake in bltor as well

a2- adr enoc epk@pne emanaajdehiyde SmaS\fpmyalintydpmjﬁ@d@ ad\d@mmd’il hapet @ htSHEiS¢ wvlb ntion

are al sg, su e for .5 tr atment and/ or pr | axi s in di seases where
ei t her 'gq]'e I&“ﬁ? & ‘3’&4‘ f\/?t i kérfegﬁﬁl ot 1UERE Soguglﬁél nation of said activitiés

may be of therapeutic use. In particular, the conpounds according to the

i nvention maz be suitable for treatnent and/ or prophylaxis in the
e compounds of Formula (I) as prepared in the processes déscribed below may be

- synthesized in the form of racemic mixtures of enantiomers that can be separated from
one another following art-known resolution procedures. The racemic compounds of
15 Formula (I) may be converted into the corresponding diastereomeric salt forms by
reaction with a suitable chiral acid. Said diastereomeric salt forms are subsequently
separated, for example, by selective or fractional crystallization and the enantiomers are
liberated therefrom by alkali. An alternative manner of separating the enantiomeric
forms of the compounds of Formula (I) involves liquid chromatography using a chiral
20  stationary phase. Said pure stereochemically isomeric forms may also be derived from
the corresponding pure stereochemically isomeric forms of the appropriate starting
materials, provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer is desired, said compound would be synthesized by stereospecific
methods of preparation. These methods will advantageously employ enantiomerically

25  pure starting materials.

The compounds according to the invention have surprisingly been shown to have

selective serotonine (5-HT) reuptake inhibitor activity in combination with additional



foll ow ng diseases : Central nervous systemdisorders, including : 10
Mood di sorders, including particularly nmajor depressive disorder,

depr essi oo ombdsis4or Wi t hout psychotic features, catatoni cPé¢rararmEsq7

mel ancholic features, atypical features of postpartumonset and, in the
case of recurrent episodes, with or wthout seasonal pattern, dysthymc

di sorder, bipolar | disorder, bipolar I1-9-disorder, cyclothymc

di sorder,-recurrent brief depressive disorder, m xed 15 affective disorder,

bi pol ar di sag-defenb@ptRtahREvhiseacEPRE hitd dw arEiesh edinG e edss At énd/boanki@ger al
nedi cal condition, substance-induced nmood di sorder, nood disorder not

ot herwi se spebiityiapd/or 8 badpivgighatenstal pcieviey wiayé being dedstizere Aoy tnayiew of

dysphoric di,sorders. Anxi.et isorders,. Ji.ncl udin anic attac

2o aphobi alBrEE s eEbe b FTa T nlBRo bR i BERIS wi ¢ hou

hi story of paBpéhidiaS@VifleompOgfds atCor@ngd the iniedEibRarePI@Nuitable for

obsessi ve-conpul sive di'sorder, posttraumatic stress disorder, acute stress
di sorder3 gapatmgni sndlprpashed axisinglisedsas wherxeithey org efdhel eetivdties alenczpr thener al
medi cal condj tion. substance-induced anxietyv.disorder an Xi {.sorder
ot ot her vi eneaiorolaR PRES ey PSS M Giebal L3P T Per RS P cBlrbaptds

depressi on agudrdifig &NKE Biventidmmlay B BaitabdC vk GreSthiedtand/ @ bpIONaxia@) thet ment
di sorders (brief depressive reaction, prolonged depressive reaction, m xed
anxi ety andfdoyriegdiscases eacti on, adj ust nent disorder with predom nant

di sturbance of ot her. emmti ans, j;adl &gtigag%iggi.sor der with predom nant

di st ur bance of “conduct, adjustnment di sor ‘wWith mxed 30 disturbance of
enpt i ongp and GONNIKA diReders tinaiding paticdans midriiepicisive aiReief, deptession

predom nant synptons) and other reactions to severe stress. W 02/ 066484
PCT/ EP02/ 01567  With or mathent psychaierieaies diakiberie featugpd mebgsheliafsayresor der s

not ot herw se s pﬁtg/i)ifc%ﬂeféature%%? ?)ﬁ%t@%rln}fn A6 2hd, 3 ﬁ%b&%&%ﬁ)ﬁg@%@@@gﬁeg,\/ﬁith

di sorders, lesio rauma, t1ons, vascu sor oXl1 Ns,

anoxi a, vitam n deWwitborreasondl panelacdysthyanic dissodet,dyigoladr disordesbipolir Slor der s
caused by al cohol or other causes of thiamn 5 deficiency, bilateral
tenporal | obe dafisgfdetGEclpthypas glé%f@’ﬁiﬂ“éf)‘%“&ﬂ ﬁ%fF?SEY%&Xorder’ mixed

15 affective disorder, bipolar disorder not otherwise specified, mood disorder due
‘to a general medical condition, substance-induced mood disorder, mood
" disorder not otherwise specified, seasonal affective disorder and premenstrual
dysphoric disorders.
e Anxiety disorders, including panic attack, agoraphobia, panic disorder without

20 agoraphobia, agoraphobia without history of panic disorder, specific phobia,
social phobia, obsessive-compulsive disorder, posttraumatic stress disorder,
acute stress disorder, generalized anxiety disorder, anxiety disorder due to a
general medical condition, substance-induced anxiety disorder and anxiety
disorder not otherwise specified.

25 e Stress-related disorders associated with depression and/or anxiety, including
acute stress reaction, adjustment disorders (brief depressive reaction, prolonged
depressive reaction, mixed anxiety and depressive reaction, adjustment disorder
with predominant disturbance of other emotions, adjustment disorder with
predominant disturbance of conduct, adjustment disorder with mixed

30 disturbance of emotions and conduct, adjustment disorders with other specified

predominant symptoms) and other reactions to severe stress.



and other |inbic encephalitis, neuronal |oss secondary to anoxia /

hypogl ycema / severe convul sions and surgery, degenerative disorders,
vascul ar wib speddesss or pat hol ogy around ventricle I11. CegnEPonvasali sor ders
due to cognitive inpairnment resulting fromother medical 10 conditions.
Personal ity disorders, including paranoid personality disorder, schizoid
personal ity disorder, schizotypical persidhality disorder, antisocial
personality disorder, borderline personality disorder, histrionic

personal ity di&oDdgientia, A@inebis Bisdbdess HRT whive disoddesOnstetheraeispeditied,
personal ity di sorder, dependent 15 personality disorder,
obsessi ve- conpul &$peeiajie demertia easedt Ryodagenerating ¢eordersalesioys, igh®ar der not

sessi ul sipeeialjeAsioneid cysel Wodes eiick? !
e s S e e U

depressive type, disbrdaissefamhesiredisqrdémeaisdd bgliakohgbdr otledt cagszt af thidingin
undi fferentiated and resjdual_ 20 schizophrenia, schizophreniform djsorder,
schi zoaf¥ective H¢fioensyr bilagapliempael lobgidamageue o Herpesupplssenecniipdby der |

shared psychoti c di . e i I .
psychotic disor dgl?d ﬁ@%ﬂgﬁﬁgm@%}ﬁggﬁg %@gﬂagssﬁg?%ggﬁlaﬁocdg%%% ?@grl?ég%?rga
syndrones, dyski heses cndulsiods et suvgery ndbigesstati wadikordasvascglar@disdréas de | a

Tourette syndrone {;hd its s tons, trenmor, chorea, 25 nyoclonus, tics and
dyst oni a. Atten?@g 93§PVWP¥UQ“Hg%JPéCtiVity di sorder (ADHD). Parkinson's
di sease, drug-J ngycgtvEarkideaiesTtofifie BiaaRlal tstilfing RO ASORES S

progressi ve suprantcl ear palsy, multTple system atrophy, corticobasal
degener & i on, pardndis@si sm ALS denentia conpl ex and basal 30 ganglia

S et R pbac i ) B S " © 7o
di sturbances andp&Qaihtie} didbraer, d&igotypicsl §RRBhAIRY ANDrdeh CanfiBatidl ipkdsonsifty ar ded,
i ncluding restl essness ‘and agitati on.
disorder, borderline personality disorder, histrionic personality disorder,
narcissistic personality disorder, avoidant personality disorder, dependent
15 _ . personality disorder, obsessive-compulsive personality disorder and personality
disorder not otherwise specified.

e Schizoaffective disorders resulting from various causes, including
schizoaffective disorders of the manic type, of the depressive type, of mixed
type, paranoid, disorganized, catatonic, undifferentiated and residual

20 schizophrenia, schizophreniform disorder, schizoaffective disorder, delusional
disorder, brief psychotic disorder, shared psychotic disorder, substance-induced
psychotic disorder and psychotic disorder not otherwise specified.

e Akinesia, akinetic-rigid syndromes, dyskinesia and medication-induced
parkinsonism, Gilles de la Tourette syndrome and its symptoms, tremor, chorea,

25 myoclonus, tics and dystonia.

e Attention-deficit / hyperactivity disorder (ADHD).

e Parkinson’s disease, drug-induced Parkinsonism, post-encephalitic
Parkinsonism, progressive supranuclear palsy, multiple system atrophy,
corticobasal degeneration, parkinsonism-ALS dementia complex and basal

30 ganglia calcification.
e Dementia of the Alzheimer’s type, with early or late onset, with depressed

mood.



Ext ra- pyram dal novenent disorders. Down's syndrone. 5 Akat hi si a.

Eating Disorders, including anorexia nervosa, atypical anorexia nervosa,

bul i m a meovpeméssat ypi cal bulim a nervosa, overeating asspeci/apedisézt h ot her
psychol ogi cal di sturbances, vomting associated with other psychol ogi cal

di sturbances and non-specified eating disorders. 10 Al DS-associ ated
denmentia. Chronic pain conditions, inctuddi ng neuropathic pain,
inflammatory pain, cancer pain and post-operative pain follow ng surgery,

i ncl udi ng dental ng\g&ﬁydlstﬁhﬁaees dnd@bfdick aRRsrdeUitdedlef@a httthe/dRnadiyt € pai n,
skel etal nuscle pain, |ow back pain, wupper extremty pain, fibronyalgia

and myof asci al pmtﬁd%@m@ﬂlmreSﬂ?&Sﬂ%@ﬂ‘éPglﬁéioﬁ 15 abdoni nal pain, phantom

pai n; tic doul ou eux ar:lld1 ¥1ﬁove [az 2 d ral n, nerve root danmge and
arachnoi ditis,® g&Fi&PYi E“%g CERt F'3P" B3I n and i nfl ammatory pai n.

Neur odegener aty vgowns%ggﬁ,mé.ncl udi ng Al zhei ner's di sease, Huntington's
chorea, Creutzfeld-Jacob disease, Pick's disease, denyelinating disorders,
such as ful ti pl eAksthiser.osi s and ALS, ot her neuropathies and neural gia,

mul tiple scler 0s otro ical lateral sclerosi stroke and head
raum, - - Addi%: FaingiisORey SIS T norv e S BRELNTEUR NGRS or abuse

Wi th or wthout Bmaﬁiaqie%sﬁadt ;si@a@%nﬂﬁm&rvosaaweré‘dﬁhgrak%cwf&rﬁm bgesubst ance
i s al cohol, anphetam nes, %et am ne-|i ke substances, caffeine, cannabis,

cocai ne, hal | uci pngbnlsglcalrmaudml@es mmmmgraesoc@&dopntlmpdnsr pqryhboiegncdﬂl di ne,
phencyclidine-1Ii npoun benzodi azepi nes and/ or
ot her subst ances5 SB‘&‘W’I it rq(ﬂ? s@g%l% ﬁ“?( ?tgépc{}?oég?rfng wi t hdrawal fromthe
above sypst ances ADY-aaddeoicd dahdnlidr awal delirium  Mood di sorders induced
particularly by. alcohol, anphetam nes, caffeine, cannabis, cocaine,

hal | uci nogenms, ClimtniaIpaimtcsmdimibomtihdedingpelubplfghicmaénmﬂalmrdatne/ pairgGamedat i ves,
hypnoti cs, anxiolitics, and bst a orders nduced

ATt cularly B LR b OR ey O e eP BT TS
hal | uci nogens,indioftiIng mtight aMoCiatiude acuddpaih tkelepi @nsyle|pah, fey ba\w;ﬁa{ 066484
PCT/ EPO2/ O1567upper extremity pain, fibromyalgia and myofascial pain syndromes, orofascial pain,

15 abdominal pain, phantom pain; tic douloureux and atypical face pain, nerve root

damage and arachnoiditis, geriatric pain, central pain and inflammatory pain.

e Neurodegenerative diseases; including Alzheimer’s disease, Huntington’s chorea,
Creutzfeld-Jacob disease, Pick’s disease, demyelinating disorders, such as multiple
sclerosis and ALS, other neuropathies and neuralgia, multiple sclerosis,

20 amyotropical lateral sclerosis, stroke and head trauma.

e Addiction disorders, including :

o Substance dependence or abuse with or without physiological dependence,
particularly where the substance is alcohol, amphetamines, amphetamine-like
substances, caffeine, cannabis, cocaine, hallucinogens, inhalants, nicotine,

25 opioids, phencyclidine, phencyclidine-like compounds, sedative-hypnotics,
benzodiazepines and/or other substances, particularly useful for treating
withdrawal from the above substances and alcohol withdrawal delirium.

e Mood disorders induced particularly by alcohol, amphetamines, caffeine,
cannabis, cocaine, hallucinogens, inhalants, nicotine, opioids, phencyclidine,

30 sedatives, hypnotics, anxiolitics and other substances.

¢ Anxiety disorders induced particularly by alcohol, amphetamines, caffeine,

cannabis, cocaine, hallucinogens, inhalants, nicotine, opioids, phencyclidine,



-12 sedatives, hypnotics, anxiolitics and ot her substances and adj ust nent
disorders wth anxiety. Snoking cessation. Body weight control,

i ncl udi ngvoloesécigs. 5 Sl eep di sorders and di sturbances, i RCTHBIZA@S67
Dyssomi as and/ or parasommias as prinmary sleep disorders, sleep disorders
related to another nental disorder, sleep disorder due to a general nedical
condi tion and substance-i nduced sl eep dildoerder. Gircadian rhythms

di sorders. 10 |Inproving the quality of sleep. Sexual dysfunction,

i ncl udi ng sexual sedesvaschyinsttyd ansiolithaxand lotiet uisstdncel sl digussment @ispadens C

di sorders, sexual,ﬁai n di sorders, sexual dysfunction due to a general

nmedi cal condi ti oW!t!"&¥H&Wance-i nduced sexual dysfunction and sexual

dysfunction se specified. 15 The present invention thus al so
relates 'to cor?’?rﬁpoé(ﬁﬁré}?s%gfn%ﬁbr mula (1) as defined hereinabove, the

phar maceut i €alBodyaasgiicairel, Beludingobesise addi tion salts thereof, the
stereochem cally isonmeric fornms thereof, the N-oxide formthereof, as well
as the pro-*drilgep diseedashang gistughpacess ieclpifgci ne. Further, the present
invention alsq rglates.to tgpe 20 use osf a con})ourad Oc[ Fo%rrula x(dl% t he
phar maceut i cal® yﬁé%?E?H‘b‘Eaé&" OF RAFSYPIBLEPTHBY S1o6R USRI Pigey di5pTdetshe

st er eochem cal | yrelg&®ran6thePmhtal Hies:@er, sleep BRoMNePYIED o nbial Meaica0f as wel |
as the pro-drugs thereof for the manufacture of a nedicanent for treating

depr essi on, anxi eanditigacingsabstansedrduced sigeridiserdst. nore general |y any one of
t he diseases ne tig&gdrhiﬁglﬁlsgcgs%zrger'srhe conmpounds according to the invention

may al so be sUi t abf &' ds reatment and/or prophylaxis in the above

listed gj seasas Inipr6@nBithaduatity v didepant i depressants, anxiol ytics and/ or
anti psychotics which are currently available or in devel opnent or which
wi | | become® avekia dysfunetianhincluding sexual glesinpiisurdensf fexualayousaldlisordenset  of
act I on. 30 T 5 i I g’l\s/(‘;irldgl%t seeg(uglln a{noéjlggrhergos%ghzﬁd. Qrufic ii(g:nhduaqu iadggerrglssant S
anxi ol ytics afSs™ ’ p ’ y &
medical condition, substance-induced sexual dysfunction and sexual dysfunction
not otherwise specified.
15
The present invention thus also relates to compounds of Formula (I) as defined
hereinabove, the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the N-oxide form thereof, as well as the pro-
drugs thereof for use as a medicine. Further, the present invention also relates to the
20  use of acompound of Formula (1), the pharmaceutically acceptable acid or base
addition salts thereof, the stereochemically isomeric forms thereof , the N-oxide form
thereof as well as the pro-drugs thereof for the manufacture of a medicament for
treating depression, anxiety and body weight disorders or more generally any one of the
diseases mentioned above.
25
The compounds according to the invention may also be suitable as add-on treatment
and/or prophylaxis in the above listed diseases in combination with antidepressants,
anxiolytics and/or antipsychotics which are currently available or in development or
which will become available in the future, to improve efficacy and/or onset of action.
30  This is evaluated in rodent models in which antidepressants, anxiolytics and/or

antipsychotics are shown to be active. For example, compounds are evaluated in

combination with antidepressants, anxiolytics and/or antipsychotics for attenuation of



anti psychotics are shown to be active. For exanple, conpounds are eval uated
in conbination with anti depressants, anxiolytics and/or antipsychotics for
att enuat iwo o0fcoMx 02/ 066484 PCT/ EP02/ 01567 -13- stress-i RCE®EPA2/01567
hypertherm a. The invention therefore also relates to a pharnaceuti cal
conposition conprising the conpounds according to the invention and one or
more ot her conpounds selected from 5 tHé-group of antidepressants,
anxiolytics and antipsychotics as well as to the use of such a conposition
for the manyfessindueedtiyperth@giiganent to i nprove efficacy and/ or onset of
action in the treatnent of depression and/or anxiety. In vitro receptor and
neurotransmtter transporter binding and signal-transduction 10 studi es can
be used to | t 5 t ' TRV - ot oni ne
(51 eupy e @i fomRecRe 305 RIECRL AR BBCHL EimB e B 00 for
central pesmtpaandoaccardingot themyehtborbdmiodnetonena othdr esropepitie sedeaettifrom
serotonin transporters respectively, ex vivo a2-adrenpceptor an

-ser ot oniyn t Y5 rocféfl“‘afd’é‘i?ﬁ%‘ﬁ%fné@r%‘%éa\?é%'&‘.psy“ﬂ@tlic%ﬁ ‘Hglga tg?g%?cﬂc%é%tbept or
ant agoni sm j gorfpokRion! fORtHeGNSTubRbur@ bf b hkdlc@gRnOb ikp8dVeidfcaty ah@bt aset of
observed in rats after subcutaneous injection or oral dosage of the
conpound bastion én thettreatnaens of deprelsioprandionenxidiyi ni stration in rats can be
used (medetom dine- test). As indices of serotonine (5-HT) reuptake
inhibition activity, the inhibition of head-twitches and excitation in
rats, obseryagratdceptod HRThéRGRMIMmittdr|tRAsPoARr Bihdgaind siidaP@s@hctione conpound
bef ore subcut aneous p-chl oroanphetam ne adm nistration in 20 rats can be
used (plOA- t siadiys canhe used toreviablategthe e rasirenoeepteipaniagespoadtivity and srpionieng a
phar maceut i cal I}/ acceptable carrier and, as active ingredient, a

t her apeut i c@HHY) ©ppake nhbitoraethvitytf the prspryb aorapognds o Aditpdicasdor ¢ratiahyvent i on.
The conpou . i L ) t.her f or mul at ed
nto vari outnenaidmb fRIERY v Blodk u@l- Ak B R BBl ontr iR forl,

appropri at eresgptody f dxamso dPadrendtBptob enddek@OnialttanSuiie st dupamsy das balukad.

enpl oyed for system cally adm nistering drugs. To prepare the

“phar naceut i 8aindiagapbep tademeceptonantagonismva viiopthe reversdl pedieiless ofmghting of t he
particul ar conpound, optionally in addition salt form as the active

i ngredi Bnt federobperiedin ratsiafier fbcutapenys irigetongrional gosteesh hasommneupd al | y

accept abl e Gkl GaveWClle &5 midfe AT nik@AForAin thd GarY B8 b&UYmebethRidRe-
test). As indices of serotonine (5-HT) reuptake inhibition activity, the inhibition of
head-twitches and excitation in rats, observed after subcutaneous injection or oral
dosage of the compound before subcutaneous p-chloroamphetamine administration in

20  rats can be used (pCA-test).

The invention also relates to a composition comprising a pharmaceutically acceptable
carrier and, as active ingredient, a therapeutically effective amount of a compound
according to the invention. The compounds of the invention or any subgroup thereof

25 may be formulated into various pharmaceutical forms for administration purposes. As
appropriate compositions there may be cited all compositions usually employed for
systemically administering drugs. To prepare the pharmaceutical compositions of this
invention, an effective amount of the particular compound, optionally in addition salt
form, as the active ingredient is combined in intimate admixture with a

30 pharmaceutically acceptable carrier, which carrier may take a wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical

compositions are desirable in unitary dosage form suitable, in particular, for



depending on the formof preparation desired for adm nistration. These
phar maceutical conpositions are desirable in unitary dosage form suitabl e,
in parti ovbaz/necher WO 02/ 066484 PCT/ EP02/ 01567 - 14 adm nPeT/EROY/@8670r al |y,
rectal ly, percutaneously, by parenteral injection or by inhalation. For
exanple, in preparing the conpositions in oral dosage form any of the
usual pharmaceutical nedia may be enpl ofed such as, for exanple, water
glycols, oils, alcohols and the like in the case of oral |iquid

prepar at i onadmiiidiratisn stslyersiallpsperayanepssly Sbyepdretitéral infsetibs bobysinhaktion.
solutions; or solid carriers such as starches,, sugars, kaolin, diluents,

| ubri cant s, FBY ¢r@gmie. Iypreparngythy comgosiietia 0&4461%%@ formp.any of thedisualse of

powder s, Pfu;r?ﬂac §1L¥|n§rﬁa gﬁgap s F}'}p@éﬁd s§<%: U6t éifaﬂ]y%? Watef, o'l§'I oils,

adm ni strat et S an represent t nost ant ag€ous or al
dosage uni t akohots andithettike n thesasesaflaral liquithpreparetignssath easusp@Is®Ns,syrups,

obvi ousl |.oyed.  For renteral osition the 10 carrier . wl|
usual | y %or’rﬁnﬁ e’é’f‘@}qnlsé‘ﬁ %B?O“S pr ?Og‘ TTIEES ?"&f‘gﬂé starahes, spgags ko her

i ngredi ent s gj 1§, %@Hﬁt@ blﬁ&rﬁ'dﬁjsll%@éﬂd@hé hdotts d?ﬁ)fhepﬁ‘kd AGhd8RE of howvEGS abl e
solutions, for éxanple, may be prepared 1n which the carrier conprises

sal i ne sol upllbmapglle&mgiexablstsl Because of tlalrmasct mraelnbmse;@tiqnn@bmrgﬂ aapoides

sol ution. ect BL nst ons F%d ﬁ? r%és gare h case
approprlate plr‘?:fﬁ? %H}QIS VaMagUs 8 %aggélg s Ig Wi ?aisﬁtg,o may be

enpl oyed. AbBfiniabéutidaieshnddrs aebivibub§TeMl6 RIaa Tk paRftefdl8bmpsstidri| @eded to be
converted, shortly before use, to liquid formpreparatlons In the

conposi 19 onsarsigs Vilbpssally 6PMpRaTeATHA BELeS, % dRFstind riga Prdrhoygheothelr r i er
optionally Fr[% ?se?o B%?eo 1hg§lubﬁ¥ﬂ%@ tfbg.b?ﬁﬁ dl%;bq aBle s%l H)'ng 91’8} €

wetting agen Y ofa y c I ne trves any nat ur e
in mnor pr emﬂpleoﬁasy berpriepdred ittiwhick @g derierabmiprisesdiinesautéh, glugnseh cant

del eterious effect on the k| n. 3& addi ti ves nay Lam litate the

adini ni st r at FOHIRLORHBINEH! SpHkTieg OSSPk leﬁpﬁpﬁa?lpmhélsaes. red

conposi { i 0nfe problieath GATALAL kiASprI/idif BAREA! SlsBERnd fhckRdng Ui Y S

e'g., as a transdermal patch, ""as a spot-on asa 25 1t is
espeC| allsy at&ydonteam)kqwd Adsdf iochrdédasre solhﬂafcaﬂmrepmatmrmmlmﬂ apshiarendadiottiecal
corrp05|trons in adm ni.st.ration nd unjformty

Ve ecg é Oﬁqege Lorrtn Eor.dﬁase rO r Se 1 ) S g
of -dosage. “VHH°YS kY BeEQrR SR QU d fmLprgparatianss Ip epGr‘?)rlréqg PPYSHIEEr et e
units suit amrepe?eﬁtdﬂeb&@dd&mnfaem&e cﬁ?d‘é? oﬁﬂbﬂal@%hﬂin@éspréaeﬁﬁtﬁﬁﬁt er nm ned
guantity of active ingredient calculate

enhancing agent and/or a suitable wetting agent optlonally combined with suitable

additives of any nature in minor proportions, which additives do not introduce a

20 significant deleterious effect on the skin. Said additives may facilitate the
administration to the skin and/or may be helpful for preparing the desired compositions.
These compositions may be administered in various ways, €.g., as a transdermal patch,

as a spot-on, as an ointment.

25  Itis especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required

30 pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,

injectable solutions or suspensions and the like, and segregated multiples thereof.



to produce the desired therapeutic effect in association with the required
30 pharmaceutical carrier. Exanples of such unit dosage forns are tablets
(i ncl udi ngo ogeensd or coated tablets), capsules, pills, peoH@EPIp@EsSKEtS,

waf ers, suppositories, injectable solutions or suspensions and the |ike,
and segregated nultiples thereof. WO 02/066484 PCT/ EP02/ 01567 -15 The
conpounds according to the invention carlSgenerally be prepared by a
succession of steps, each of which is known to the skilled person. 5 In
particul ar, the conpounds according to Fornmula (1) with a Pir-radical
according to Formul a (IIg% can be prepared byaﬁ nucl eophi lic substitution
reaction wi fhe eompAuds feROEHNE 1 the imENHeN SR CEsETaNY be Premsrsdy Jugsessionan

| nt ermedi at g ol ORI Knd M RE e RMEH RS, MBY e carried out in a
reaction inert 'sdolvent such as di oxane, t y?lsobutylketone or

N, N -di net hyl formam de, in the presence of a suitable base 10 such as

pot assi um car bonate, sodi um carbonate or. triethyl.ampe, or even wthout a
base, usl ngﬂ’i RRrtigHlar fhgcompoy eacé%glé‘s%sm%f’“%lééﬁr’r‘f“ ?B\fdi’(ﬁﬁ?lé‘%‘\ﬂ‘.“g to
Conveni ent  p&aqhh ?'Pa) c ﬁ%g&?ﬁ%&ﬁ%@ 4 ARESpREE Vet Ge b 128G subBRURAR3 3
NOTr\ ~N RNOI(R)NRRIGR) ML AARCCR) m R al~ X + H R X (1V)
(V) (M) 15piperagioapotordingta/Fornula €Y) ers emintermegiateuiftboinglar(BRE tThese | eavi ng
group, in particular halo, .such as chlorq, brono or i.odo or sul fonyl oxy,
Juoh s et ROPATH sitorgh et e FRefh Bk seRE8TREB i BRI The compounds
accor di ng t gef@lisdHudylkétdndbrt 8, Na-dRinkthfy Bg#rRahida Gia Ahelpraent@of PEuTabR Hak¢ @) 20
can al so be prepared by a 2-step reaction schene in which an internediate
of For mil a sych\#y ppessipgarhoaate: diwn eabenaig peiricthylasingigserery VoW @cor di ng
to Fornul a I )e: 8 L.ef. [ t ' IS 1 ] :

ol cout o, - reie 1T hig A Bl Eesk 3 AL PR (VRS R
conpounds ofenfperatrearan®e petweBB ) 00°C and 150°C.

-- (R%)n RS
.
- N-Q ) (H‘z1 R Rl N=Q S}/}
LY e JOCT
R x HN R X .

av) V) (VD

15 In compound (IV), L represents any suitable reactive leaving group, in particular halo,
such as chloro, bromo or iodo or sulfonyloxy, such as methylsulphonyloxy or

4-methylbenzenesulfonyloxy.

The compounds according to Formula (I) with a Pir-radical according to Formula (Ila)
20  can also be prepared by a 2-step reaction scheme in which an intermediate of Formula

(IV) is first reacted with a substituted piperazine according to Formula (VII) after

which the R>-radical is introduced into the molecule. Reaction conditions are similar to

those described above for compounds of Formula (VI).

(R%)n
N— (R%), N-Q

/\
Rl (M (step 1)
O JOL Y e
RZ « HN A R x

(CHa) "



11 RN (R8" RNONH (step 1) R2 (CH2)mL + H\W~~j H):l1.kJ)\N X
(CH2)m X J WD 02/066484 PCT/ EPO2/ 01567 -16 (IV) (VII) (M11) In conmpound
(Iv), L mepopemmiss any suitable reactive |eaving group, iprCparezasd7ar hal o,
such as chloro, bronmo or iodo or sulfonyl oxy, such as nethyl sul phonyl oxy or
4- et hyl benzenesul fonyl oxy. 5 In internediate conpound (VIl), one of the
nitrogen function may al so be protected;l6-e.g. by a

tert-butyl oxycarbonyl-group. RB (RB) ( » NCRB R N NHRN NJ (step 2)
(CHOM (CH2)m Nv + L-R3 GaX R X (M11) (I X) (M) 10 In conmpound (IX), L
represents any sd@wvhabl e reacti vgMIBavi ng group, i¢vIipRrticul ar hal o, such
as chloro, brono or iodo or sulfonyloxy, such as nethyl sul phonyl oxy or

4- et hyl benzenesul f onyl oxy. Al so R3-CHO may be used as conpound (I X). The

conpounds a r L \dtive o G | rmul a
(115 15 o hreofpBid v Lol inYHidpR sEAE R IR s AT PN
i nt er medi at euahfaskblomp|baom¢ vt {ddp or sulfagbaxydswihtas methzisiiphemydoxydémg t o

Formul a (X)z; fol]llg?wed %éga %ubsequent reduction of the carbonyl-function
of inter medirARENY RFVEIRELLEY'8%s of step 1 may be carried out in a reaction
i nert sofvent, such as chloroform dichloromethane, tetrahydrofuran,

di met hyl formam de or a m xture thereof, using any of methods known
In intermediate compound (VII), one of the nitrogen function may also be protected,

e.g. by a tert-butyloxycarbonyl-group.

8
(Fi)n N (:\):N’Ra
N 1 a
1 N~ NH R ! (step 2)
RZ x K R X
(VIID) (IX) (VD

10 In compound (IX), L represents any suitable reactive leaving group, in particular halo,
such as chloro, bromo or iodo or sulfonyloxy, such as methylsulphonyloxy or

4-methylbenzenesulfonyloxy. Also R>CHO may be used as compound (IX).

The compounds according to Formula (I) with a Pir-radical according to Formula (Ila)

15  can also be prepared by a 2-step reaction scheme in which an intermediate of Formula
(VII) is reacted with an acid according to Formula (X), followed by a subsequent
reduction of the carbonyl-function of intermediate (XI). Reactions of step 1 may be
carried out in a reaction inert solvent, such as chloroform, dichloromethane,
tetrahydrofuran, dimethylformamide or a mixture thereof, using any of methods known

20  to a person skilled in the art using condensation reagents such as
1,1’-carbonyldiimidazole, N,N’-dicyclohexylcarbodiimide or by previous
transformation of carboxylic acid of Formula (X) into its corresponding acid chloride.
Reactions shown in step 2 can be performed using a suitable reducing agent, such as
lithium-aluminum hydride or aluminum hydride, in a suitable solvent, for example

25  tetrahydrofuran. Generally, these reactions are run at a temperature ranging between

—20°C and room temperature.



20 to a person skilled in the art using condensation reagents such as

1,1 -carbonyl diimdazole, N N -dicycl ohexyl carbodiimde or by previous

t ransf or e doew6edfs car boxylic acid of Formula (X) into itsPCDEP@aPSATdi Ng
acid chloride. Reactions shown in step 2 can be performed using a suitable
reduci ng agent, such as |ithiumalum num hydride or alum num hydride, in a
sui tabl e solvent, for exanple 25 tet rahyk?rof uran. Cenerally, these
reactions are run at a tenperature rangi ng between -20C and room
tenperature. WO 02/066484 PCT/ EP02/01567 -17 (R8),, (R8)n A, RL NN NH R1
1i NNNA(step1l) R/ (CH2)m+ A-COOH ------ 4- Rz , CHz)y m i' CL J (
XX (V1) (X) (XI) O (RBm»%L N-C (r\~N\A R N-O (CHz)\ &) (CHOm N)

(step 2) J = T X R3=pCHBA  (XI) (XI1), In er nedi gl C (X1)
and (XI1), thenzig§§UQ}@ep#§g® NS, ogtlo%§§§K§;15uh§krF ed argﬁggq)
honmocyclic om? ocyclic ring system i nck a partially or

conpl etely. hydrogenated hydrocarbon chain of maxi num5 atons | ong of which
one or nore car@&&BatonB may be_repl aced by one &% nore at ons sel ected
fromthe group xygen, nitr36En and sul phur, Ph which the ring system
is attached to the Pir radical that has been defined above. 10 The
substituents R and R2 may be changed or interconverted |nto each ot her by
nmet hods wel | known in the fsuch as demet hyl ati on, & Iatlon

S o]

esterification, aﬂlnatlon ni dation. &5 Thi-Starti N/\Ferlels Qfd
npounds thq e e mhgq

sone of the irAt ates c
R2
R3= CH,A

(XD (XID

In intermediate compounds (XI) and (XII), the A-group represents an optionally
5  substituted aromatic homocyclic or heterocyclic ring system including a partially or

completely hydrogenated hydrocarbon chain of maximum 5 atoms long of which one -
or more carbon atoms may be replaced by one or more atoms selected from the group
of oxygen, nitrogen and sulphur, with which the ring system is attached to the Pir
radical that has been defined above.

10
The substituents R' and R* may be changed or interconverted into each other by
methods well known in the art, such as demethylation, acylation, esterification,

amination and amidation.

15  The starting materials and some of the intermediates are compounds that are either
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, intermediates of Formula (IV) in

which X=0 may be prepared according to the following reaction scheme (Scheme 1) :

20



comercially available or may be prepared according to conventi onal
reaction procedures generally known in the art. For exanple, internedi ates
of For muiveo (12/466484n  whi ch X=0 may be prepared accordi ng tect/Beodabsd7ow ng
reaction scheme (Schenme 1) : 20 WD 02/066484 PCT/ EP02/ 01567 -18 Schene 1
CHO Ra CHO/ /CRAlk F:p + L~f~FWn, ~cozak (step la) OHO (XlII1) (XIV)
(XV) In internediate conpound (X V), L rpresents any suitable reactive

| eaving group, in 5 particular halo, such as chloro, brono or iodo or

sul fonyl oxy, such as nethyl sul phonyl 4- met hyl benzenesul f onyl oxy.
Furthernore, ALk in internediate co @%Hé £ XI'V) represents any Cl_6

al kyl - group, |n particular an ethyl - group and mis_ defined as in Fornula
(1). 10 I nt eRediat@® accordlng ta rnula { CIWnich X=NH rmay al so be
prepared in ap nU|vaIgﬁ“~ﬁhmﬁ gtcd'ﬂrﬁﬁ' gAikgﬁ cqpmowméﬁdayhat
t he internmedi"a pbound (XIII) is replaced By 1§ am Y&nal og (XVI),
preferably with the am ne group protected wth e.g. a COCF3- group. The
al kyl ati on step be carried in areaction in sol vent, for

exanpl e, tetrahyQ?%Puran or diggﬁﬁylfornanide, in tﬁkvbresence of a 15
strong base, such as sodium or potassium hydride, and the addition of a

crown- et her such .as 18- cro&g%ﬁ{ L 15- crown- 5. nveni.ent reaction
t enper at ur e EAFEIE Sompoun )y LpRSESENE WY SHijatsp eeaciiygdeaying ggup, in

6*) n COZAl Karticilat h&H68dick 8¢ &RorbPbromo MHEEE of SulfdnFRRPQutAM ) (XI'V) (XVIT)

methylsulphonyloxy or 4-methylbenzenesulfonyloxy. Furthermore, Alk in intermediate

2

compound (XIV) represents any C,.¢ alkyl-group, in particular an ethyl-group and m is

defined as in Formula (I).

10 Intermediates according to Formula (IV) in which X=NH may also be prepared in an
equivalent manner according to above step 1, provided that the intermediate compound
(XIII) is replaced by its amine-analog (X VI), preferably with the amine group protected
withe.g. a COCFs- group. The alkylation step may be carried out in a reaction inert
solvent, for example, tetrahydrofuran or dimethylformamide, in the presence of a

15  strong base, such as sodium or potassium hydride, and the addition of a crown-ether,
such as 18-crown-6 or 15-crown-5. Convenient reaction temperatures range between

room temperature and 60°C.

R! CHO MCHO
Iopy OO
R2:©1NHC+ LN CHr \ /\/\(Cb-t)ﬁcosz (step 1b)

oCg I
F200C

(XVI) (X1V) (XVII)

20



WD 02/ 066484 PCT/ EP02/ 01567 -19 R1 CHO RL C=NOH NH2OH. HCl T X

~0 CFi z), COZAI kK X-" (CHL) mCO2AIk (step 2) (XVI1) (XVIIl) Internedi ates
of For mulwoO@OXxvéd434 are converted to oxi nes of Forrul a (XVI PCY/EPst/ouigenr t -
known t echni ques, such as using hydroxyl am ne hydrochloride in the presence
of NaHCO3 or pyridine in a reaction inert solvent, for exanple ethanol.
Intermediate 5 (XVII1) is oxidized to i49-nitril oxide and undergoes in
situ an intranol ecular cycloaddition, vyielding compound of Formula (XlIX).

This oxidatign can he carried out usin sadi twypochlorite solution in
t he presence lethylam ne in aﬁﬁ'ﬁﬁ’fﬁﬁ?.t S ent such as _dichl oronet hane

at roomtenp e, RuAlpli@®Asan al so g e uahec 2| ofsad De- T
(N- chl or o- 4- et hyl - Benzenestl'f onani de, sodiumsalt), stirring and 10
heating in a solvent such as refluxing ethanol. At this stage the two
stereocenters a@WI) b of Fornmula (1) are forned. (RVIILFNOH RL CO2AIk | \ |
\' (CH2) 1 (step 3) R (CH24C02A1k R X (XVII1) (XIX) Preparation of a
conmpound of Forrmula (XX) can be achi eved using procedures known 15 in the

art, for inaicaRedatey of BWalA CXOVEH aﬁe%n@éﬁe’ﬂ%)Skirﬂé%@%ﬂﬂul@f(xmlggg%ig%ﬁ?ﬁ X) in

the presence of a suitable reducing agent, for exanple, sodiu ydri de
in a suitainewndethniques, suol s epingiaydsex ylaminglhydreshloride in thisyaeseheerafn or a

LT e ISR, BEIRIAIH o RO S th Sl NS, e (D)™
PCT/ EPO2/ O1&B/AII) is oxidized to its nitril oxide and undergoes in situ an intramolecular
cycloaddition, yielding compound of Formula (XIX). This oxidation can be carried out
using a sodium hypochlorite solution in the presence of triethylamine in an inert solvent
such as dichloromethane at room temperature. Oxidation can also be performed using
Chloramine-T (N-chloro-4-methyl-benzenesulfonamide, sodium salt), stirring and
10  heating in a solvent such as refluxing ethanol. At this stage the two stereocenters a and

b of Formula (I) are formed.

R! C=NOH - R! [ o2 CO2AK
;@i CO,AlK e (step 3)
R X7 N\ (CHoyy 2 R X

'm-1

(X VIII) (XIX)

Preparation of a compound of Formula (XX) can be achieved using procedures known
15  in the art, for instance by reduction of the carbonyl compound of Formula (XIX) in the

presence of a suitable reducing agent, for example, sodiumborohydride in a suitable

solvent, such as water, an alcohol, tetrahydrofuran or a mixture thereof, generally at

room temperature.

N—Q 1 R
R! 4 CO,Alk R _~OH
;leﬁ)\(wzm o o (CHz)m (step 4)
R X R X

(XIX) (XX)
20



-20 Intermediate of Fornula (1V) can be prepared frominternedi ate of
Formula (XX) wusing standard techni ques. Thus, reaction with

nmet hanesuwéoowdedghl ori de or 4-net hyl benzenesul f onyl chl opCdEPIIIIS6RR
presence of a base, such as triethylamne, in a 5 reaction inert solvent,
for exanpl e dichloronethane, at reaction tenperatures rangi ng between OC
and roomtenperature, yields the corresgéndi ng sul fonyl oxy derivative
internediate (1V). The correspondi ng hal o-derivative can al so be prepared,
e.g. treating internmediate of Fornula (XX) with triphenyl phosphine, in the

presence of tetrachl ororre hane inare %I on inert solvent, such as
tet r ahydr of Iteimediggs of Fargu h@anr@mra%r?é rpmanirRedite of Fermpda (XX | ( cH2) m

OH 1 N (G2, 581?% ﬁQmﬁa)rd e@P%gE%:sXTEMeaQ liddd with étﬁan%ydlﬂﬁgf i b the
f oregoi ng an nt W ng reéactions, e reaction products nmay be
i sol at ed frémetidberzandsulfonyretioude anthe présenmffasias%sucﬁhmsmmymm1né iied

according 15 to met hodol ogi es general wn in the art such as

ot ract | o, Tar R SISl SKITDE HR PGB rer e e PR RAFS B08Ent ¢ hat
reaction prggdiuedSodd@d B¥mIEmpEaitig, %qélcﬁkaﬂﬂe%ﬁespﬁﬁ'&ﬂg 's&l?@{}ll&cyfdéh%tnféﬁy be
isolated fromtheir mxture by known techniques, in particular preparative
chr omat ogr aipteymediateh(I1¥3 T@ﬁ@paﬁmondmg IHPLOGleerV@:@ﬂnI aJso bei prepared @i gatreating
conmpounds (|

ceparated | METERA IR RIRR LT R Bl Barbg Ty the

i nvention I@trﬁ&ﬂl&*@niéﬂﬁhe 1H&)feé&oﬁﬁ1&ﬂﬁ§oﬁknﬁ@ﬁa{§§t@@aﬂy@rofhfh@] §iatihgwhdg
reaction schene (Schene 2) in which an internediary conpound according to

For mul alq v) reflyximg the thtillekyI ated with a dihal oderivative of Formula (XX) 25
usi ng standard technl ues, in the presence or absence Ngfo a base and in an
inert reactign sol yerx , sucthas chloroform dRr ane ofL

1, 2- di chl or oet at,f €ac ure ngi ng EPneeistepsm

t enperature yielding an internedi ate e¥ W& 0R1 066484

PCT/ EPO2/ 01567

(XX) o | av)

It is evident that in the foregoing and in the following reactions, the reaction products
may be isolated from the reaction medium and, if necessary, further purified according
15 to methodologies generally known in the art such as extraction, crystallization and
chromatography. It is further evident that reaction products that exist in more than one
enantiomeric form, may be isolated from their mixture by known techniques, in
particular preparative chromatography, such as preparative HPLC. Typically,
intermediate compounds (I'V) and final compounds according to Formula (I) may be

20  separated into their enantiomeric forms.

Compounds according to the invention in which X=CH; may be prepared according to
the following reaction scheme (Scheme 2) in which an intermediary compound
according to Formula (V) is first N-alkylated with a dihaloderivative of Formula (XX)
25  using standard techniques, in the presence or absence of a base and in an inert reaction
solvent, such as chloroform, dichloromethane or 1,2-dichloroethane, and at reaction

temperatures ranging between room temperature and 80°C, yielding an intermediate of



Formula (XXI'). An al dehyde of Fornula (XXII) was reacted with
tert-butylamne in an aprotic solvent such as toluene, stirring and

heati ng avoonmbdeuss t enperature with renoval of water usi nBCHEBt2zmMd&enr d
device, such as a Dean-Stark water separator, yielding an imne of Fornula
(XXI'V). Calkylation of internediary co;apound of Formula (XXIV) 5 with
intermedi ate of Fornula (XXI) can be actileved in the presence of an

al kyl -l1ithium derivative, such as n-butyllithium under an inert

at nospher e Bownula (X0 yniatdehydsof Baniula Q8Xdwasrehettd atighdeafburydaminadtin hiow

t enper atures ranging ween -78C.and O el din an i nternedi ate of
Fo?pmjl a (XXQBmt‘eI'gfé"?rﬁtS%‘ﬁh@dP]éﬂf’%e éBWﬁ&ﬁ‘?g hﬁgt"rgoartﬁ?ﬁ% texoreAajure pakh igEoMdlepar ed
by reacti onop& &pwﬁ%maﬁaw&aem %Bé‘ﬁ%% DWr- @tahy\%{é?‘éfégﬂf?g%}? ISW%; Qe| er

presence of ase S as sodium onate, In
al kyl - al cohmlne lof Kernatlh XXIY). gfeaikylatld)ryobmmnmeahmtyeaqmmomhdloéFoxﬁnuia(XXIVI he

oxidatio he oXi (. to its nitril oxide
on e oith et die b Bt YRD R op b2 bl ain thramtrnse Oet SHkV bR )
may be achi gyadiby, sakihd mbuSHaRMAT, @na@rcamhavaﬁqosﬁrs&@aﬁ@mtmsﬁnéi@sménbed
above for internediate of Formula (XVI11) to give conpounds® 15 of For mul a

(XI'X). Schesngh2s (Rahpidrofuza).mt Rev teptyierajureganging-beGrnm767C and-09Q, @leding ~v
(51002 o gt St 5 e ot O 1)
|/ | (CH2) Ata]NbE drepafld@®y réiction of compound of Formula (XXV) with hydroxylamine, in
10  the presence of a base such as sodium bicarbonate, in a solvent such as a lower alkyl-

alcohol like ethanol, generally at room temperature. Finally, the oxidation of the oxime

derivative of Formula (XXVI) to its nitril oxide and subsequent in situ cycloaddition to

give compound of Formula (XXVII), may be achieved by similar standard techniques

such as those described above for intermediate of Formula (XVIII) to give compounds

15  of Formula (XIX).

Schema 2
. (R
(R s r\'\N/R"
\/\N/R AN Cl (step 1)
HI\E\/, Cl (CHoY —_— Cl/\/\(CHz)m/N\)
V) (XX) (XXTI)
R! HO RS X
YL e OO
R2 R
(XXID) (XXIIT) (XXIV)

20

(R%),

BOQRY Sy m on
step 3
R;(:(\ CI/\/\(CH vl N\) (CHae (step 3)



WO 02/ 066484 PCT/ EP02/ 01567 -22- (XXIV) (XXI) (XXV) 11 a~N N ' R3NH2COH
NNOH NRa ~-~ Rz "NO z (step 4) (CH2)m (XXV) (XXVI) NONRa R \ OHa Ri
J N~ N Rwo(akiapusN (step 5) R2 (CH2)m NV R2 (XXVI) ( XXVI PCT/HPD2/0S6BViI dent
that the reaction steps disclosed above may be adapted to the specific 5
reaction products. The reaction steps disclosed may be perfornmed in any way
known to the skilled person, including22n solution or as solid phase
reactions, the latter during which the reaction products are bound to a
resin material and are - in a final cleavage step - released fromthe
resin materi aXXIBYanpl es of su@XBnrbodi nents and (X¥apt ati ons have been

di scl osed by way of the Exanples further in this application. 10 The
conpound 3, 3a, 4, 5-tetrahydronaphto[ 1, 2-c] i soxazol e- 3- aceti c acid (Formul a

(I'V) wherein each of Rl and R2 are H, nyO0, X-CHZ and L= and has been
di scl osed i 7t Co Nc'étNHgms N2r33- 2714\ %@?97) as an
i nt er medi at e 4 h nthggé of aft i -z esic Estrdp 4)

antipyretic corrpounds antd™d"s excl uded 15 from patent prot ection. The
following exanples illustrate the present invention wi thout being limted
thereto. Experinmental(@avy 20 The carbon ring (XXWering systemfor the
conpounds according to Fornmula (I) used in this application is as foll ows
WO 02/ 066484 PCT/ EPO2/ 01567
—R®
3O

1
A Xy -OH (\N/Fﬁ (CHz)HN\) (step 5)

e R
A2 A ~~cH 2),,,/"'\) RZ

(XXVI) (XXVII)

It is evident that the reaction steps disclosed above may be adapted to the specific

5  reaction products. The reaction steps disclosed may be performed in any way known
to the skilled person, including in solution or as solid phase reactions, the latter during
which the reaction products are bound to a resin material and are - in a final cleavage
step - released from the resin material. Examples of such embodiments and
adaptations have been disclosed by way of the Examples further in this application.

10

The compound 3,3a,4,5-tetrahydronaphto[1,2-c]isoxazole-3-acetic acid (Formula (IV)
wherein each of R and R? are H, m=0, X=CH; and L=COOH) and has been disclosed
in Synthetic Communications, 27(16), 2733-2742 (1997) as an intermediate for the

syntheses of anti-inflammatory, analgesic and antipyretic compounds and is excluded

15 from patent protection.

The following examples illustrate the present invention without being limited thereto.

Experimental part

20
The carbon ring numbering system for the compounds according to Formula (I) used in this

application is as follows :



-23 12 9 9a 9r b3 Pir RBR8 a 3a (CH2)m R2 7 5ax 45 O sone
conpounds the absol ute stereochem cal configuration of the stereogenic
carbon atwos)edsber ei n was not experinmentally determ ned. PCI/EPhDGS6T ases
the 5 stereochemically isoneric formwhich was first isolated is designated
as "A" and the second as "B", without further reference to the actual

st ereochenical configuration. However,-2aid "A" and "B" isoneric forms can
be unambi guously characterized by a person skilled in the art, using
art-known nethods such as, for exanple2 X-ray raction. The st er eogeni c
centers a and b in Fornula (1) _have—Tegpective e ring 10 numbers 3a
and 3. Hereinafter, "DW" % -b%lhkdlv formami de, "DIPE" is
defined as dllsopropyl ef It

15. A Preparation of the i & conpounds Exanpl e Al. a Preparatlon
of intermediatel 0 _| ro R%*070%A é@kutlon of 4-Dbrono-2-butenoic acid nethyl
ester (0.1647 nol) in DVF (50 ﬁ1) was added dropwise to a m xture of

2- hydr oxy- 4, 5- di net hoxy- benzal dehyde (0.0823 nol) 20 and K2CG3 (0. 1647

trml) Int DNFOf%’(Q'lﬁfEéﬁrﬁpou-ﬁhgtﬁe%%lhtlétﬂstd?%éﬁh%ﬁ:av\@&lf@hfdt‘ubg@tff&(rjsté%e(fgéﬂfcs_rﬁt room
e erat ure | er an he | rat e vapor 0 r e
Fes) due. wasCaRRAEMT 0K QO RECH TS GFTEIG. ThO e rEt od w t h
CH2C12. sThestersegirnataly igomaiv forrhaytech wasfigt isebiteddNa dSH)ated dsl Weraad theand t he
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PCT/ EPO2/ 01ngever sai “A” and “B” 1someric forms can be unamblguously characterized by a

person skilled in the art, using art-known methods such as, for example, X-ray
diffraction. The stereogenic centers a and b in Formula (I) have respectively the ring

10  numbers 3a and 3.

Hereinafter, “DMF” is defined as N,N-dimethylformamide, “DIPE” is defined as
diisopropy! ether, and “THF” is defined as tetrahydrofurane.

15
A. Preparation of the intermediate compounds

Example Al.a

. . . 0
Preparation of intermediatel NS0
o

A solution of 4-bromo-2-butenoic acid methyl ester (0.1647 mol) in DMF (50 ml) was
added dropwise to a mixture of 2-hydroxy-4,5-dimethoxy-benzaldehyde (0.0823 mol)
20 and K»CO; (0.1647 mol) in DMF (200 ml). The reaction mixture was stirred for 2

hours at room temperature, filtered and the filtrate was evaporated to dryness. The

residue was washed in a 10% aqueous NaOH solution, then extracted with CH,Cl,. The

separated organic layer was dried (Na,SOy), filtered, and the solvent was evaporated.

The residue was washed with diethyl ether, then dried. Yielding: 20 g of intermediate 1
25 (87%).



-24- Exanple Al.b Preparation of internediate 2 0 NOH ~o | 0-1

Hydr oxyl am ne (0.045 nol) was added to a solution of internediate 1 (0.041
nol) in vedbzewhs4 150 mM). Pyridine (57 m) was added. TheCT/@pa(1667 m Xt ure
was stirred for 2 hours at roomtenperature, then poured out into water
and acidified with concentrated 5 HCI. This m xture was extracted with
CH2Cl 2. The separated organic |ayer was-#ried (Na2SO4), filtered, and the
sol vent was evaporated. Yielding: 11.7 g (96% crude vyield). A sanple (2
g) was puri E&;SpEyAﬁbgh performance |iquid chromatography over silica gel
(eluent: CHZCZFCH3OH 95/5). The pure fract] |oons were coll ected and the

sol vent was evaporated. The residue was Wdl et hyl ether, then
dried. 10 Yipgl atﬁgn Ogugergqeumeez nmedi ate 2. Ex%mp A Prepar ation of
i nternedi ate , NaOCl, 5% (130 m) was ad dropwi se to a m xture

of i nter nedi ate 2 (0.037 mol) and Et3N (1 m) inoCgO 2 (220 m). The
reaction mxture was stirred for 4 hours at 15 roon®ttenperature, then

hed wi t h wat d 2S5 , t . the filt
evapor at ed. HrAEplshay B bl A+ ety SeRbrien sl R D4hEBbinaphy
over sili cathgedl (QEO o PyriGh2 G 2mBD-vpasadderb ihe 1€H2£i0n anxitu%WSs) stirEddod2si r ed
fractions Wﬁ&&rs aF k} ‘g;?raﬁﬂg t@&?p&f}% gtﬂtmw%tﬁ'va%a%ﬁﬂ 0 wi Ionr&eﬁtgateé 8 9

(54% wused I n fon’step W out purl
(2 g) was r E&‘rlyElmammtyequwmmaQ@dEtltbc(éHzGtméﬂtsﬁenarprp@ arganigdgydriwas dried off

and dri ed. zrtuels@mgllteﬁed?arm hE sémtxﬁrwmlv%%aéd YEetémglﬁ Py -(96% Qrliid

Preparation of i nt er vvas added
porti onwi seYteiaASBMBLe @rgt) 3fes PH’PE?%HPla sfg(ream}ﬁlq ghromatography over
silica gel (eluent: CH,Cl,/CH30H 95/5). The pure fractions were collected and the

solvent was evaporated. The residue was washed with diethyl ether, then dried.
10  Yielding: 0.9 g intermediate 2 .

Example Al.c

_o l o—
Preparation of intermediate 3
o 0 °

NaOCl, 5% (130 ml) was added dropwise to a mixture of intermediate 2 (0.037 mol)
and Et;N (1 ml) in CH,Cl, (220 ml). The reaction mixture was stirred for 4 hours at

15 room temperature, then washed with water, dried (Na;SOy), filtered, and the filtrate
was evaporated. The residue was purified by short open column chromatography over
silica gel (eluent: CH,Cl,/2-propanone 100/0 and 95/5). The desired fractions were
collected and the solvent was evaporated. Yielding: 5.8 g  (54%, used in next
traction step without further purification). A sample (2 g) was recrystallised from

20 EtOAc. The precipitate was filtered off and dried. Yielding: 1.7 g of intermediate 3.

Example Al.d

N._—
_o l OH
Preparation of intermediate 4
o 0

NaBH, (0.043 mol) was added portionwise to a solution of intermediate 3 (0.017 mol)
in THF (50 ml) and H,O (5 ml), stirred and cooled on an ice-bath. The resulting

25  reaction mixture was stirred for 2 hours at room temperature. 2-Propanone was added
while stirring for 30 min. The reaction mixture was washed with water and extracted
with CH,Cly. The separated organic layer was washed with brine, dried (Na,SO,),



in THE (50 m{) and H20 (5 m ), stirred and cool ed on an ice-bath. The
resulting 25 reaction mxture was stirred for 2 hours at roomtenperature.
2- Propanome ovassdgudded while stirring for 30 mn. The reaeCT/@®RIZOIZEUr € Was
washed with water and extracted wth CH2O 2. The separated organic |ayer
was washed with brine, dried (Na2SO4), WO 02/066484 PCT/ EP02/ 01567 -25
filtered and the solvent evaporated. Th@Sr esi due was purified by short open
colum chronmat ography over silica gel (eluent: CH2C 2/ CH3OH 95/5) and by

hi gh- per f y :
GO0 o crad EEF uyd tilsbe fH AERARHT DRSENE kb by E1 Bfnol IR BOIImY, (o
evapor at ed. CMO@&WMPW SEV@ sifjcagel (el yeat (@ Gli/CH: @HA ¥ rapd béft}hékpeffmﬁ%ﬁl ed.

Yi el di ng: 1]1(?\1130%rﬂa g\e@mdﬂv&t §lica ge'i%é’ﬁlem @H?@IEACQ{M 88/D. @he BuRPRAcAbhON Of

i nternedi ate 0{.S' o nol s added . tqg.a sol ution
of inter rredws&eéolieqtiﬁ %‘E’éP%éO‘é{%‘BdYaaueH@P‘F%tggs"} Saweéiéw? Jrepiad $ic 2 (60

m ). The m ditthybetharsthendhied Yielday:ilceg bhinkermédiatéet 89y ul f onyl chl ori de
(0.012 nol) was added and the resulting reaction mxture was stirred for
30 min. Then, the m xture was washed with water, dried (Na2SO»4), filtered

and t he sol Bxamopledd .eevaporated. Yielding: 3.5 g of internediate 5 (82%
used in next reaction step without further purififfatin). 15 Exanple Al .f
NO | O, Preparation of internediate 6 _op 2acti on under N2

at nospher e. Ppergtigmofgatsegediaic)s was added dr opfji s¢ to a stigied sol ution of
internediate 5 (prepared according to Al. €yog{ 8 nmol) in CH2C 2 (100
m), cooled to -78 C The reaction m xture was allowed to warmto -40 C and

stirring Waﬁtgﬁqabll \Tve?srad%le % SOll?t on é]ant%i'mér(ngtg 4 Epr}gparr%d( gc%gr%ir\{gvat% ‘Qﬁur ed
(0.0109 mol) in CH,Cl; (60 ml). The mixture was cooled in an ice-bath.
10  Methanesulfonyl chloride (0.012 mol) was added and the resulting reaction mixture
was stirred for 30 min. Then, the mixture was washed with water, dried (Na,SO,),
filtered and the solvent was evaporated. Yielding: 3.5 g of intermediate 5 (82%, used

in next reaction step without further purification).

15 Example Al.f
N—20O

R : |
o) O .~
) ) . ~ ~
Preparation of intermediate 6 mk/ S ”S\\o
HO O

Reaction under N, atmosphere. BBr3; (0.04368 mol) was added dropwise to a stirred
solution of intermediate 5 (prepared according to Al.e) (0.00873 mol) in CH,Cl, (100
ml), cooled to -78 °C. The reaction mixture was allowed to warm to
-40 °C and stirring was continued for 2 hours at -40 °C. Then, the mixture was poured
20  outinto ice-water and extracted with CH,Cl,. The separated organic layer was dried
(MgSOy), filtered and the solvent evaporated. The residue was purified by flash column
chromatography over silica gel (eluent: CH,Cl,/CH3;0H 97/3), then by HPLC (eluent:
CH,Cl/CH;0H 99.5/0.5 to 90/10). Two product fraction groups were collected and

their solvent was evaporated. Yield: 0.750 g of intermediate 6 (26%).
25

Example Al.g

N— NH
Preparation of intermediate 7
o 0

A mixture of intermediate 5 (prepared according Ald) (0.0422 mol) and piperazine
(0.1267 mol) in 1,4-dioxane (15 ml) was stirred for 2 hours at 100 °C. The solvent was



20 out into ice-water and extracted wth CH2C 2. The separated organic

| ayer was dried (MgSO4), filtered and the sol vent evaporated. The residue
was puri fwed2/bss484d ash col unm chromat ogr aphy over silica pel/Epedusern :

CH2d 2/ CH3OH 97/ 3), then by HPLC (eluent: CH2C 2/ CH30OH 99.5/0.5 to 90/10).
Two product fraction groups were collected and their solvent was
evaporated. Yield: 0.750 g of internedi 2% 6 (26%. 25 Exanple Al.g N ~JNH
O\ " NV Preparation of internediate 7 /"o / 0 A mxture of internediate 5
(prepared a - {.Q. i ) in

1, 4-di oxaneg\ga%%giltrf?ﬁJ Tﬁ%?sg{u?r\?a‘eéé%fs i ‘)m %;eg ag&@%%&% w{tﬁg}%gfvgﬁ% was

02/ 066484 P@p/aamsizqreqr%ipyet\zes @wb@?aamd filtered prds the sel Vg akeyRBeratgdt h water
and extract gsbling 3FBGhtermEBigte B ERMRLIS)0r gani ¢ | ayer was dried (Na2SH4),
filtered and the sol vent was evaporated. Yielding: 13 g of internediate 7
(NVR: 85% . 5 Exanple Al.h NO O1I O Preparation of internediate 8 o~s O
0 | ntersredEsiraple Alpli epared according to Al.e) (200 g, 0.58 nol) was
separated into its enantioners by chiral colum chmeretoography over col um
LC110-2 with stationary phase CH RALPAK- AD (x200Q ressure: 45
bar, det ecPreparatiogef inkrggdiatgal/ el engt h: 240nm ' %kg; i njection
solution: 10 200 g in 8.4 L CH3CN, then, 19.6 2t ha (+ 2%ethano|) was
added, then filtered; injection-volume: 708 ml; el ®ent: CH3OH CH3CN 70/ 30
v/iv). Two plocuetliate adpicpared gcauding weAd .e¢ (200ex; 0658 mok) wak separsed ingmits was

evapor at ed. erﬁnﬁbﬁtérs% Sirdf cdl%ﬁ%%%a%ﬁaﬁy oveF&AIRLE Al -
L.C110-2 with stationary phase CHIRALPAK-AD (2000 g, packing pressure: 45 bar,
detector range: 2.56, wavelength: 240nm, temperature: 30 °C; injection solution:
10 200 gin 8.4 L CH3CN; then, 19.6 L. methanol (+ 2% ethanol) was added, then filtered;
injection-volume: 700 ml; eluent: CH3;OH/CH3CN 70/30 v/v). Two product fraction

groups were collected and their solvent was evaporated. Yield: 95 g of intermediate 8 .

Example Al.i

Preparation of intermediate 9 Ij ? (\N
ooy
o 0

15 A mixture of intermediate 8 (prepared according Al.h) (0.0728 mol) and 1-(tert-
butyloxycarbonyl)piperazine (0.087 mol) in dioxane (500ml) was stirred and refluxed
for 48 hours. The solvent was evaporated and CH,Cl, was added. H,O and NaOH
(50%) were added also and the mixture was extracted with CH,Cl,. The separated

O(t-butyl)

organic layer was dried (MgSQ,) and the solvent was evaporated in vacuum. Yield

20  intermediate 9

Example Al,j

N——0 I/\NH
R oA
Preparation of intermediate 10 ~
o 0

A mixture of intermediate 9 (0.00318 mol) and 2,2,2-trifluoroacetic acid (189ml) in
CH,Cl; (500ml) was stirred for 1 hour at room temperature. The solvent was
25  evaporated and the residue was dissolved in CH,Cl,. NaOH (50%)was added and the



Preparation of internediate 9 ON k Q(t-butyl) NV OO 15 A m xture of
internmedi ate 8 (prepared according Al.h) (0.0728 nol) and 1-(tert-
but yl oxycaplenyd4ypi perazi ne (0.087 nol) in dioxane (500m pCcuEPoz0issT ed and
refluxed for 48 hours. The solvent was evaporated and CH2Cl2 was added.
H20 and NaCH (50% were added also and the m xture was extracted with
CH2C12. The separated organic |ayer wag7dried (MySO4) and the sol vent was
evaporated in vacuum Yield 20 internediate 9 Exanple Al.j NO NH

[

(0-6031s iRk Yo SR, Dt Segtarhied pldnicofir ML dMesO, IFLTRABLS, °
stirred forsolvenbwps exappstad ineapamat Theaesidegewacopuriied bysgborSokwpor at ed and

th id ' ' . : t
02/eo g gz |8 4u%8%%g51/§g§%8%1 slifta GEREl@nt NaRECI0/A0RDMBN B A5t0,85/8). TR pie

7 -27 mxture was extracted. The separated, organic
| ayer was Jf@%vw%@ﬁe@w i g SalatoHRS evaRToers YRk %é%&fap@anwat&acuum
The resisduelovg®opuri fied by short colum chronmat ography over silica gel
(eluent : CH2CI 2/ (MeOH/ NH3) 100/ 0; 95/5). The pure fractions were collected
and the solvent was evaporated. Yield : 14.32g of internediate 5 10 (59%.
Exanpl e Al .Exapl&NAd-k O N~ Preparation of internmediate 11 I \ N \0 o A
m xture of internediate 10 (0.00599 nol), 1-Chlorog2- gropramsg 000599

tifqred fof 2

nol) and K2CO3 (0.01199 nol) in DVF (200 ng) was Bti \dJ hour s at
r oom t enperBeparetion afgntpreedigeddnt was evapdrat e eSi e was di ssol ved
in CH2Cl12. The organic ~o o

A mixture of intermediate 10 (0.00599 mol), 1-Chloro-2-propanone (0.00599 mol) and
K,CO;3 (0.01199 mol) in DMF (200 ml) was stirred for 24 hours at room temperature.

10  The solvent was evaporated. The residue was dissolved in CH,Cl,. The organic
solution was washed with water, dried (MgSO,), filtered and the solvent was

evaporated in vacuo. Yield: (quantitative yield) of intermediate 11 .

Example Al.l

. P . N——0 N
Preparation of intermediate 12 P I:flj)\/ N(\)

15  Reaction under N; atmosphere. A mixture of 3,4-Dihydro-2-naphthalenecarboxylic
acid (0.0043 mol) and 1,1'-carbonylbis[1H-imidazole] (0.0047 mol) in CH,Cl,, dry
was stirred for one hour at room temperature. A solution of intermediate 7 (prepared
according to Al.g) (0.0043 mol) in CH,Cl,, dry was added and the resulting reaction
solution was stirred for + 24 hours at room temperature. The solution was washed with

20  water, then extracted with CH,Cl,. The separated organic layer was dried (Na;SOy,),
filtered and the solvent was evaporated. The residue was purified by short open column
chromatography over silica gel (eluent: CH,Cl,/CH3;0H 97/3). The pure fractions were
collected and the solvent was evaporated. Yield: 0.4 g of intermediate 12 (22%).



solution was washed with water, dried (MgSO4), filtered and the sol vent was
evaporated in vacuo. Yield: (quantitative yield) of internediate 11 .

Exanpl e A¥0D2/06648Y eparation of internmediate 12 j ~JN\ NYCTARBID15&7
Reaction under N2 atnosphere. A m xture of

3, 4- Di hydr o- 2- napht hal enecar boxylic acid (0.0043 nol) and

1,1' -carbonyl bi s[ 1Hi mi dazol e] (0.0047 @8+) in CH2C12, dry was stirred for
one hour at roomtenperature. A solution of internediate 7 (prepared
according tg, Al 9 (Q- 0043 nol) in CH2C12, dry was added and the resulting
reaction U%UTPUN‘WHS stirred for 24 hours at room tenperaturg, The

sol ution was washed with 20 water, then extracted with CH2C12.
separ at ed opg,ﬁgyagoﬂ s RferRgiaf j3ed (Na2S™4), filtered and the
evaporated. The residue was purified by short open colu chy ok aphy
over silica gel (eluent: CH2C12/ CH3OH 97/3). The fjur§ frfact) ons

coll ected and the sol vent was evaporated. Aff > i
(22% . WO 02/ 066484 PCT/ EPO2/ 01567 -28- Exa m Pr epar at
intermediate 13 - 11 -0 /O\ NJ O Br O Ethgny terhenyIphosphonlunlbronlde
(0.0025 nmol) was added to a solution of intermediate 7 (prepared according

Al.g) (0. 0Oﬁthréﬁ@nedhenggeﬁz}ao&aﬁeﬂfg)nfde%mw%ﬁ) 8 a&aeéwg €o J\’l\ﬁ'&qéft' rred for

4 hours at roo vent was evapor at ed reduced

pressure. Yinrae @tez7 drispareeh aeqoRding Atle2)18.003 abhin GHa(dx 2 OrIelacThedﬁa@tO@p
wi thout  f upditigfe wddrstitreg &b @ﬁburﬁ&&ﬁ&h&elﬂba’a@m The solvent was evaporated under

5  reduced pressure. Yield: 2.2 g of intermediate 13 , used in next reaction step, without

further purification.

Example Al.n

Preparation of intermediate 14 l| ¢ (\N)]\,/\I
SCO N
o o

To a solution of (E)-3-iodo-2-methylpropenoic acid (0.009 mol) in CH,Cl,, dry
10 (100ml) at room temperature under N2 flow, 1,1'-carbonylbis[1H-imidazole]
(0.0099 mol) was added. The mixture was stirred for 1 hour, then intermediate 7
(prepared according to Al.g) (0.009 mol) was added. The reaction mixture was stirred
at room temperature for 16 hours, washed with H,O and brine, dried (Na,SO,) and the
solvent was evaporated under reduced pressure. The residue (white foam) was purified
15 by short open column chromatography over silica gel (eluent : CH,Cl,/MeOH 99/1).
The pure fractions were collected and the solvent was evaporated. Yield : 3.82g of
intermediate 14 (white solid, 81%).

Example Al.o

(\N/\(\]
Preparation of intermediate 15 - OI:E’?\/N\)
\O O

[30(E),3A ]
20 A solution of LiAlH,4, 1.0 M/THF (0.00848 mol) in THF (100ml) was stirred and
refluxed under N, flow at -20°C. AICI; (0.0093 mol) was added in one portion and the



Preparation of internediate 14 NI -ONOM J OI\ O To a solution of
(E) - 3-i odo- 2- net hyl propenoic acid (0.009 nol) in CH2Cl12, dry 10 (100m ) at
room t enpen az/enses4dunder N2 flow, 1,1'-carbonyl bi s[1H i m dapoct/gpPo2/018:70099
nol) was added. The m xture was stirred for 1 hour, then internediate 7
(prepared according to Al.g) (0.009 nol) was added. The reaction m xture
was stirred at roomtenperature for 16-3burs, washed with H20 and bri ne,
dried (Na2SO4) and the solvent was evaporat ed under reduced pressure. The

d wh d )
510, NP S0 A R P IATLE 20
col | ect ed afidepared apgpreing tod b n (G ap@yin |(bOOml§“@deqﬁd dropwise ardii at e 14

(white solighe rés;lu‘lﬁ e veasAtined & NodE fo}llPdL@P&rsé‘thH?éh Nﬁ,cp {REBd@be 15
~0 (/ o [3a( of LiAl (0.00848 nol) in

3 ILVHZO A Sg)éut [ &\g

THE (100n ) Y#&d d;ﬂ.(%f? sea10vepnq, aeﬁtsﬂa%fmmzfeflebqwedéwarw@ﬁ@mo 0093
nol ) | wass ad d-;(ﬁq)elraim@nHchaxra& iaBitedatodhd ﬁgg@dﬁiﬁﬁﬁ%&ﬁt@@i Eﬂﬂlzz'fq)zt&ﬁ Th;: 29
resulting mxture was .stirre (3 m nu soqdono

ot er med at PRy SEaNE Ier S fhed et e v B4 Rdbprated ¥e®  100m
:Nas adde:j dranipwdsc:pgc{au?b Thheesrmmasﬁ\;;:gtemwathﬁzoi\id dsitd. rYlehﬂ &t 734 C 1£ or 1 )
hour. A satyj MQHWJ(Y,E% %1100@4%?% was added dropw se at -10C and the

reaction m xture was all owed mto room5 tenperature. H20 was added
to the suspension and was extracted with CH2Cl 2. The separated organic

layer was dek@fpleMa2sOl) and the sol vent was evaporated under reduced
pressure. The residue was treated with Et20 and drled Y| d/\f3 73g of

internediate 15 (white solid, 94%. 10 Exar‘rgle Al.llp
Preparation of intermediate 16 I:ﬁj/‘\/
o o

A mixture of intermediate 7 (prepared according Al.g) (0.015 mol), 1-chloro-2-
propanone (0.015 mol) and K,CO3 (0.030 mol) in CH3CN (60 ml) was stirred for 24
hours at room temperature. The solvent was evaporated. The residue was partitioned
between water and CH,Cl,. The separated organic layer was dried (Na,SO,), filtered
15  and the solvent evaporated. The residue was purified by short open column
chromatography over silica gel (eluent: CH,Cl,/CH30H 95/5). The pure fractions were
collected and the solvent was evaporated. Yield: 4.79 g of intermediate 16 (82%).

Example Al.q

OH
N
S T
Preparation of intermediate 17 -
o 0

20 NaBH, (0.0128 mol) was added portionwise to a solution of intermediate 16 (prepared
according Al.p) (0.0051 mol) and H,O (3.2 ml) in THF (40.5 ml), at O °C. The reaction
mixture was stirred overnight at room temperature, then treated with a 10% aqueous
NH,4CI solution. This mixture was extracted with CH,Cl,. The separated organic layer
was dried, filtered and the solvent evaporated. The residue was purified by short open

25  column chromatography over silica gel (eluent: CH,Cl,/CH30H 97/3). The desired
fractions were collected and the solvent was evaporated. Yield: 1.6 g of intermediate
17 (80%).



/O N---ON Preparation of internediate 16 ,0 NJ 11-1 Ol O A m xture of

i ntermedi ate 7 (prepared according Al.g) (0.015 nol), 1-chloro-2- propanone
(0. 015 nowvd oaneb+2CO3 (0.030 nol) in CH3CN (60 M) was stpcraEsof/ase24

hours at roomtenperature. The sol vent was evaporated. The residue was
partitioned between water and CH2CO 2. The separated organic | ayer was
dried (Na2SO4), filtered 15 and the sol3Pent evaporated. The residue was
purified by short open col um chromatography over silica gel (eluent:

CH2d 2/ CH3 9r§1 )Al The pure fractions were collect ed and the soI vent was
evapor at ed. .79 g of internediate 16 (829
Preparation of intermedl ate 17 i0 Nv 1 0 0O 20 Na
portionw sep Iregalangrpgm,te%e@fd@ nternediate 41 ng Al. p)
(0.0051 nol) and H20 2 m) in THE (40. 5 C. The reaction

m xture was stirred overnight at roomtenpefature’ then treated with a 10%
aqueous NH&GImsdiatet7 Gprepand ecqvrding Ad . 2)d8.08 el hwaedissalvad iciHBECN (200e

separ at ed %ﬁa)%a%t%x% 37‘9@%&\& haféd fo,J Ifaﬁéaahami @bﬁmwsmddeaapmt ed.

The residue was puri érrs ort col unn chromat ogr aphy over silica
gel (el uentrea@m@wweﬂs ¢e9verﬁpfeweré<§n¢ 800 ﬂﬁwlss%nweeevemqa@éﬂed and

B 2 ;aog gh\észntp vér@/aeE Peg;agsfrm Ailofed ﬂet@egl wtuer aﬁcecmedlzatme oﬂg%n(caﬁ)ﬁ@r wadD
059611? g Sithens wos Fumoras Bering AL o)

i nt er medi at ¥P ?L@e 22§
(0.03 nol) prassudh. SH(&:I regdué waCpiB@d(l3QBeparatory HPLC ((1) eluent:

CH,Cl,/(CH30H/NH3) 95/5, then (2) eluent: CH,Cl,/CH30H 90/10). The product
fractions were collected and the solvent was evaporated. Yield: 7.5 g (61%) of pure

~

O( 0. gj OHWas added

10  intermediate 18 and 3.5 g of a mixture of starting material/target compound 1/1.

Example Al.s

TN
Preparation of intermediate 19 : -
' . \O : SO .

Intermediate 18 (prepared according Al.r) (0.0012 mol) was dissolved in CHCl (20
ml). A solution of periodic acid sodium salt (0.0024 mol) in NaHCO3/H,O (q.s.) was
15 added and the resulting reaction mixture was stirred vigorously for 2 hours. The
mixture was partitioned between water and CH,Cl,. The separated organic layer was
washed with brine, dried (Na;SO,), filtered and the solvent evaporated in vacuo. Yield:

0.430 g of intermediate 19 (quantitative yield; used in next reaction step, without

further purification).
20
Example A2.a
0
|
Preparation of intermediate 20
F SN
N
/\F/ﬁ(l/
0
F

Reaction under N2 atmosphere. A solution of 2,2,2-trifluoro-N-(2-formylphenyl)-
acetamide, (0.1869 mol) in DMF (375 ml) was added dropwise to NaH (0.2055 mol) in
DMF (375 ml). The mixture was stirred for 30 min. at room temperature. A solution of
25  4-Bromo-3-butenoic acid methyl ester (0.2803 mol) in DMF (200 m!) was added
dropwise. Then, 18-crown-6 (catalytic quantity) was added. The resulting reaction



m) and K2CO3 (0.27 m) was added. Oxiranenethanol (0.27 nol) was added and
the reaction mxture was stirred over the weekend at 60C. The sol vent was
evapor at edo bnods4s4aacuo. The residue was partitioned bet weencwarero1sard

CH2Cl 2. The organic |ayer was separated, dried (Na2SO4), filtered and the
sol vent was evaporated under reduced pressure. The residue was purified by
preparatory HPLC ((1) eluent: CH2Cl 2/ (E6H3OH/ NH3) 95/5, then (2) eluent:
CH2Cl 2/ CH3OH 90/ 10) The product fractions were collected and the sol vent

was e"aporagﬂ?% Vel éi'rrre?i fr Qhﬁi%%%&*c REGEovkh dgqﬁg %ﬂxe%npgelrétﬁr&aﬁﬁeg" o g of
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1) (0.06%4 sépalrated/@%aﬁtbs k waddiigd §b;> fiRGred &ha me/ﬁomh%uag&a&fd
perl odi ¢ ac sodj um sal t 0024 NaHCO3/ H20 15 added

and the r esaﬂﬁ 5yt UFé\é?étnuaﬂ ¥ 0BgTeC qmaé%srwlw Gﬁgilgﬁ s(a?qzewour s. The
m Xt ur e as QryClVHex ome2)/ b@t100Aandatier CHE@]ZWGp&onEDG/%Q(WQO aﬁceslomogeméc

| ayer was filtere ent
evapor at ed PHOVECHON Vreicaced idihe P enitirafl YotiaLitrian! v

yi el d; usedintermredicte 2@ 23 %owsed tirepex twgaction step,f withdwe further phiiieatiooh) . 20
Exarrple A2.a 0 | Preparation of internediate 20 F 0O O F F Reaction under
N2 at nosphere. A solution of 2,2,2-trifluoro-N(2-fornyl phenyl)- acetan de,
(0.1869 nol ExamploM2.p375 m) was added dropwise to NaH (0.2055 nol) in DM
(375 mM). The m xture was stirred for 30 » Igo%‘terrperature. A

sol ution of . . .
Preparation of intermediate 21

10  Hydroxylamine (0.169 mol) and pyridine (0.211 mol) were added to a solution of
intermediate 20 (prepared according to A2.a) (0.1407 mol) in ethanol (450 ml) and the
| resulting reaction mixture was stirred for 3 hours at room te'mperature. The mixture was
washed with a 10% citric acid solution, then extracted with CH,Cl,. The separated
organic layer was dried (Na;SOy), filtered and the solvent was evaporated. Yielding:
15 45.76 g of intermediate 21 (98%, used in next reaction step, without further

purification).

Example A2.c

. . . O
Preparation of intermediate 22 ~

A mixture of intermediate 21 (prepared according to A2.b) (0.0658 mol) and N-chloro-
20  4-methyl-benzenesulfonamide, sodium salt (0.0658 mol) in ethanol (500 ml) was
stirred and refluxed for 2 hours. The mixture was concentrated in vacuo, filtered over
dicalite, and the filtrate was washed with water and brine, then extracted with CH,Cl,.
The separated organic layer was dried (Na;SOy), filtered and the solvent evaporated.
The residue was purified by open column chromatography over silica gel (eluent:
25  CH,Cly/2-propanone 100/0, 96/4, 90/10 and 80/20). The desired fractions were

collected and the solvent was evaporated. The residue (syrup) was crystallized from



25 4-Brono-3-butenoic acid nethyl ester (0.2803 nol) in DMF (200 m) was
added dropw se. Then, 18-crown-6 (catalytic quantity) was added. The
resul ti ngvo ezedsissan WO 02/ 066484 PCT/ EP02/ 01567 -31 m xt upeTmR®/E|sé7rred for
2 hours at 60 C, then overnight at roomtenperature. The solvent was
evaporated. The residue was washed in water and extracted with CH2O 2. The
separated organic |ayer was dried (Na2SE&#®-, filtered and the sol vent
evaporated. The residue was purified by open colum chromat ography over
silica gel
CH2d 2/ 2- prgg’laaﬁggiée'bg“f géagq()%%ﬁﬁ%ﬁ%ggé&%%% Olpl}ﬂr%g ‘Q%ﬁn?fri\‘%temézre
col | ected af¥%he sol vent was evaporated. Yielding: 44.37 g of
internediate 20 (75% used in next reaction step, w thout further
purification). Ele A2.b N ,OH Preparation of internediate 21 o N F O
OF F 10 H%ﬂ&m ne (0.169 nol) and pyridine (0.211 nol) were added to
a solution of intermediate 20 (prepared accordifpg tp A2.a) (0.1407 nmol) in
et hanol (45 and the ing reacti Odtirred for 3
hour s at g f’}aﬁpgf)afnﬁ?nened eg%m xture wa hedlwith a 10%citric acid
sol ution, then extracted with CH2A 2. The organi c | ayer was
dried (Na2SO4), filtered and the solvent was evaporated. Yielding: 15 45.76
g of inter
ur 1 cat i ongors 0 820d iyt ﬂg;é?géfﬁﬁ“%ﬂfeﬁ%fﬁﬁmn@é%%% LR
‘0O EO according to A2 ¢) (0.0116 mol) in THF (81 ml) and H,O (6.8 ml), stirred and cooled

on an ice-bath. The resulting reaction mixture was stirred overnight at room

temperature. The mixture was treated with a saturated aqueous NH4Cl solution, then
extracted with EtOAc. The separated organic layer was dried (Na,;SOy), filtered and the
10 solvent was evaporated. The residue was washed with CH,Cl,, then recrystallized from
EtOAc. The precipitate was filtered off and dried. Yielding: 0.9 g of intermediate 23
. (38%).

Example A2.e

N—0
' 3 cl
Preparation of intermediate 24
N
H

15 A mixture of intermediate 23 (prepared according A2.d) (0.001468 mol) and
triphenylphosphine (0.001909 mol) in tetrachloromethane (30 ml) and THF (20 ml)
was stirred and refluxed for 3 hours. The solvent was evaporated till dryness. The
residue was purified by short open column chromatography over silica gel (eluent:
CH,Cly/hexane 90/10, then 100/0). The desired fractions were collected and the solvent

20  was evaporated. The residue was crystallized from methanol. The precipitate was
filtered off and dried. Yielding: 2.6 g of intermediate 24 (79%).

Lk
(\N o
Cl/\/\/”\)
1,1-Dimethylethyl 1-piperazinecarboxylate (0.02 mol) was added portionwise to a

25  solution of 1,4-dichloro-2-butene (0.025 mol) in CHCI; (60 ml). The reaction mixture

was stirred for 24 hours at room temperature, then stirred and refluxed for 24 hours.

Example A3.a

Preparation of intermediate 25



F F A mxture of internediate 21 (prepared according to A2.b) (0.0658 nol)
and N-chloro- 20 4-nethyl -benzenesul fonam de, sodiumsalt (0.0658 nol) in
et hanol MO02/ed6¥sawas stirred and refluxed for 2 hours. Ther/BPotUsE@ was
concentrated in vacuo, filtered over dicalite, and the filtrate was washed
with water and brine, then extracted with CH2A 2. The separated organic

| ayer was dried (Na2SO4), filtered and t¥%e sol vent evaporated. The reS| due
was purified by open colum chromat ography over silica gel (eluent:

CH2d 2/ 2- pr g?@ dé)dgﬁ%&&%ée 8ue %ﬁéd‘lwnﬁglsgtgra?&paqg%%%ﬁaa sSIGS o %?ezi I@g ig%s
W th

were colle so vent was evaﬁ fesrdue
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N O Preparatjon o nt er medi

289 nol
added port i 69NGcid and the sRlvan pas s‘ranom@r mElgiding 258 egwéﬁs%w digte 2§ ‘tﬂ”)a) ng to
A2.c) (050116 mol) in THE (81 m) and H2O (6.8 m ), stirred and cooled on
an ice-bath_ The r lting reaction m xture was stirred overni ght at room
t enper at ur ejﬁ—kiﬂgl—elﬁgure was treated with a saturated agqueous NH4C
solution, then extracted wth EtOCAc. The separatefl organic IayeP wak dried
Em

(Na2S™4) , | vent was e ed. The r
washed wit h“’gﬂ%ﬁgr‘% et%l]mr%gga%yéét)al lized from c. The pr j\.afgi tate was

filtered off and dried. Yielding: 0.9 g of Mt fia %, Exanple
A2.e NOClI Preparation of internediate 24 aN H

Reaction was carried out under N, flow. A mixture of NaH, 60% (0.0579 mol) and 18-
crown-6 (cat.quant.) in THF (25ml) was cooled. A mixture of 2-Amino-4,5-
dimethoxybenzaldehyde (0.0579 mol) in THF (50ml) was added portionwise. The

10  reaction was stirred at room temperature for 30 min. A mixture of intermediate 25
(prepared according to A3.a) (0.0386 mol) in THF (50ml) was added portionwise. The
mixture was stirred at room temperature for 3 days and then treated with NH4C1 (10%).
The mixture was extracted with CH,Cl,. The organic layer was separated, dried,
filtered and the solvent was evaporated till dryness. The residue was purified by short

15  open column chromatography (eluent: CH,Cl,/CH30H 99/1 and 98/2). The pure
fractions were collected and the solvent was evaporated. Yield: 5.5g of intermediate 26
(23%).

Example A3.c

(|) 0
Preparation of intermediate 27 - Ojij( (\N/u\o/%

CF3

20  The reaction was carried out under N; flow. A mixture of intermediate 26 (prepared
according A2.b) (0.02 mol) in THF (80ml) and 18-crown-6 (cat.quant.) were added
portionwise to a mixture of NaH, 60% (0.03 mol) in THF (20ml). The mixture was
stirred at room temperature for 20 min. trifluoroacetic acid anhydride (0.022 mol) was
added portionwise. The mixture was stirred at room temperature for 3 hours, treated

25  with a solution of NH4Cl (20%) and then extracted with CH,Cl, and the solvent was
evaporated till dryness. The residue was purified by short column chromatography over



H 15 A m xture of internediate 23 (prepared according A2.d) (0.001468 nol)
and triphenyl phosphine (0.001909 nol) in tetrachl oronethane (30 ml) and
THE (20 nWwd o2memsstirred and refl uxed for 3 hours. The solPCEMPIUES67
evaporated till dryness. The residue was purified by short open colum

chr omat ogr aphy over silica gel (eluent: CH2Cl 2/ hexane 90/ 10, then 100/0).
The desired fractions were col |l ected anﬁ4t he sol vent 20 was evaporated. The
residue was crystallized frommethanol. The precipitate was filtered off

and dried I 9 gﬁgggﬁl
Preparat | onYo égntfgl}{h(élﬁ 8%%9’ %&6?%6%% p%fle 1(r%]:?é%sh Fte@gn&hg
1- pi per azi r\@é\@lnbb’ﬂyﬁ‘eﬂp@fa(t@ ¥2eldo?- g %@tmﬁ@éwpﬁr (58(%)\/\,1 se to a 25 sol ution
of 1,4-dichloro-2-butene (0.025 nol) in CHCI3 (60 m ). The reaction m xture
was stirred for_ 24 hours at roomtenperature, then stirred and refluxed for
24 hours. \Egamwlegsbdigs PCT/ EP02/ 01567 -33 The reactjon was quenched with a
sat ur at ed aqueous NaHCCB solution, dried (Na2SO4), Hiltered andot
i y short open m/ﬁ%l/
GAc) . The cYi ons

sol vent vvas%rﬁéaargoraé d ermecea%%%l due was pur]fied
i eI | n

chromat ogr a fei cag (el uent:
were collected and the sol vent was evaporat

internmediate 25 (40% . 5 Exanple A3.b PrepaFPatlon te me ate 26 NO O
NN H Reaction was carried out under N2 flow A ure of NaH, 60% (0. 0579
mol) and 18- crown-6 (cat.quant.) in THE (25nl) sCtool ed. A mixture of

2- Ami no- 4, 5- di met hoxybenzal dehyde (0.0579 mol) in THE (50ml) was added
por 1 00y se, The, 10 LeacLhol Y5, Sluld £oind S LB SHaGS o7 30 M- A

hydroxylamine (0.0126 mol) and NaHCO3 (0.023 mol) in ethanol, abs. (60ml) was

stirred at room temperature for 24 hours, filtered off and the solvent was evaporated till
dryness. Yield: 5.8¢g of intermediate 28 (95%).

10 Example A3.e

= . j\
' Pfeparation of intermediate 29 - o N—0 I/\j 0/%.

1-chloro-2,5-Pyrrolidinedione (0.0272 mol) was added portionwise to a solution of
intermediate 28 (prepared according to A3.d) (0.0109 mol) in CH,Cl, (100ml). The
mixture was stirred at room temperature for 2 hours. Et;N (0.0272 mol) was added
dropwise. The mixture was stirred at room temperature overnight, quenched with a

15 K,CO;3; 10% solution, then extracted and the solvent was evaporated till dryness. Yield:
of intermediate 29 .

Example A3.f
0O
Preparation of intermediate 30 Nl—o (\N)J\o/%
7~ N\)
~

Q,
Iz



(prepared according to A3.a) (0.0386 nol) in THE (50nml) was added

portionwi se. The mxture was stirred at roomtenperature for 3 days and
then treave@d2/vdetds NHACL (10% . The m xture was extract edP@i/ER02EHRCEL2. The
organi c |l ayer was separated, dried, filtered and the sol vent was evaporat ed
till dryness. The residue was purified by short. 15 open colum

chromat ography (eluent: CH2C12/ CH3OH 99/°P-and 98/2). The pure fractions
were coll ected and the solvent was evaporated. Yield: 5.5g of interrredi ate
26 (23%. j - %
O)\CF3 20 UL of i bimiSURRAP DBl accdt ERETHATER 07100 iy fva Dhowt -

i nt er medi at @ (2169(113?13:%1’1@@ (Ia¥mbread Ad-dioxane ((Omb2vasstiyred at mom teBPAEJUrand
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sol ution of NH4 209 th r t was
evapor at ed yele coé?cgtﬁcg éd 8”?'@%.’ g)g/ ﬁ%gt%g ‘We &2%% edéaq 3(234&%5'

chr omat ogr aphy over WD 02/ 066484 PCT/ EP02/01567 -34 si I i ca gel

(CH2C12/ CH3 nd 98/ 2). The pure fractions were collected and the
sol vent vvasge_iv g{)%% ed. Yield: 5.3g of internediate 27 (58% Exanpl e A3.d
,,OH O Preparation of internediate 28 NNLo-~ O NYTNI{ O ;\ 5 A

m xture of PrpenaiBtbfinterdédiarRrapar ed accor gbrg A ONQ1 nol ),

hydr oxyl am ne (0.0126 nol) and NaHCO3 (0.023 i nlethanol, abs. (60nl)
Was o N

Trifluoroacetic acid (7.9ml) was added dropwise to a solution of intermediate 30

10 (0.0047 mol) in CH,Cl; (33ml). The mixture was stirred at room temperature for 3
hours, cooled and basified with a 50% NaOH solution. The mixture was extracted and
the solvent was evaporated till dryness. Yield: 1.6g of compound 31 (100%).

Example Ad.a : .
SOAe
Preparation of intermediate 32 K/N\/\/\ -

E

15  1,4-dichloro-2-butene (0.03 mol) was added to a mixture of 1-(2-
naphthylmethyl)piperazine (0.025 mol) and NaHCOj; (0.025 mol) in CH,Cl; (75 ml).
The reaction mixture was stirred for 24 hours at room temperature. The solid was
filtered off, washed with more CH,Cl, and the organic solution was washed with a 10%
NayCOj; solution, dried (Na,SOy), filtered and the solvent was evaporated. The residue

20  was purified by short open column chromatography over silica gel (eluent:
CH,CIl/EtOAc/2-propanone). The pure fractions were collected and the solvent was
evaporated. Yield: 3.4 g of intermediate 32 (43%).

Example A4.b

N k
Preparation of intermediate 33 /@(\N
o

25 A solution of NS (0.0546 mol) and tert-Butylamine (0.0983 mol) in toluene (75 ml)

was stirred and refluxed for 24 hours using a Dean-Stark water separator. The solvent



stirred at roomtenperature for 24 hours, filtered off and the sol vent was
evaporated till dryness. Yield: 5.8g of internediate 28 (95% . 10 Exanple
A3.e 0 OwooPoneqss ation of internediate 29 . NOTrNj' | PCT@PH/ASEF3
1-chloro-2,5-Pyrrolidinedione (0.0272 nol) was added portionwi se to a
solution of intermediate 28 (prepared according to A3.d) (0.0109 nol) in
CH2Cl 2 (100m ). The mixture was stirredbat roomtenperature for 2 hours.
Et 3N (0.0272 nol) was added dropwi se. The m xture was stirred at room

t enper at ur ' . Al by

extracted and Grpb e THURIRIE S pbitnf f b @04 E0s Y . 75069

i nt er nedi at ¥iekding: 8k awpinterardiated33 Bffphr ati on of intermediate 30 N o
NJ~O-- ~ NJ ONHW 02/066484 PCT/ EPO2/ 01567 -35 A m xture of

i ntermedi ate 29 (prepared according to A3.e) (0.0109 nol) and LiOH (0.0119
mol) in HZCEZ(—EL% and 1, 4-di oxane (70ml) was stirred at roomte per at ur e
for 3 hours. The mxture was treated with a BMNYovsolrut iNon len

extracted Th Ivent was e ' r\wles
resi due was B‘?‘rf’tf(?ne‘?lﬂgfnge‘ﬁﬂt(?%t open col umm chr omat ogr aphy (el uent -

CH2Cl 2/ CH30H 98/ 2). The pure fractions were collected and the sol vent was
evapor atsed. R¥cebsl inder Wgitrabsphbitee mBALia0® 13nd1# % added dropwise to a solution

of intermediate 33 (prepared according A4.a) (0.0125 mol) and 2,2,6,6-
tetramethylpiperidine (0.0012 mol) in THF, dry (25 ml), stirred at -78 °C. The mixture
was stirred for 3 hours at -10 °C. A solution of intermediate 32 (prepared according
A4.b) (0.0083 mol) in THF, dry (25 ml) was added portionwise at -10 °C. The reaction

10  mixture was stirred for 24 hours at room temperature, then quenched with NH4Cl
(10%) and the organic layer was separated. The aqueous layer was extracted with
CH,Cl,. The combined organic layers were dried (Na;SOy), filtered and the solvent was
evaporated. Yielding: 5.6 g of intermediate 34 .(100%)

15 Example A4.d

oSN SheS
Preparation of intermediate 35 - o = N\)

NaHCO; (0.015 mol) and hydroxylamine (0.0125 mol) were added to a solution of
intermediate 34 (prepared according A4.c) (0.0083 mol) in ethanol, abs. (50 ml). The
reaction mixture was stirred for 24 hours at room temperature. CH,Cl, was added and
the solid was filtered off and washed with CH,Cl,. The solvent was evaporated. The

20  residue was taken up into CH,Cl; and washed with 10% Na,COs and with brine. The
organic layer was separated, dried (Na,SOy), filtered and the solvent was evaporated.
The residue was purified by short open column chromatography over silica gel (eluent:
CH,CIL,/EtOAc/2-propanone). The desired fractions were collected and the solvent was
evaporated. Yielding: 0.9 g of intermediate 35 (24%).

25

Example AS5.a

(o]
) N—0 N
Preparation of compound 36 /DIIHJ/‘\/E\/O
\O (8)

O(t-butyl)



Exanple A3.g OrNH Preparation of internmediate 31 NJ O N H Trifluoroacetic
acid (7.9mM) was added dropwi se to a solution of internediate 30 10
(0.0047 meb)o2ioes4€H2CL2 (33m ). The m xture was stirred at PCO@POY/@ISpEr at ure
for 3 hours, cooled and basified with a 50% NaCH sol ution. The m xture was
extracted and the solvent was evaporated till dryness. Yield: 1.6g of
conpound 31 (100% . Exanple A4.a N Prepdration of intermediate 32 | ~N ci
E 15 1,4-dichloro-2-butene (0.03 nol) was added to a m xture of 1-(2-

napht hyl nEtRBHB&RﬁQSf ﬁ%b 089 419)1)021%5 1%!’3% c?ﬁ'tQS gg}é%%d%gc%qal%go A%l ér)rger ). ul 2 (75

m ). The reaction m xture was st re. The
solid was MmpDirldddiexgne (dadhwas stirtad fepe doasati®0 dAadhetselvengwas ¢ sol ution

was washed iy &a@édlﬁ% re%@%@%s pekitdd BPshod d ﬁc()m%matfog} /Y %der%'ﬂi%at he

sol vent was ora s purified by short open col umm
chr omat ogra@f’i{lEﬁ ?q:lP Qéf 8%/2 §Z\ We@@%ﬁﬁﬁ?%/"?rﬁw Isskdreey therpe
pure fractlmnmaeempbfaemmemnd Jthef ianviedinte\3s evaporated. Yield: 3.4 ¢
of internediate 32 (43% . Exanple A4.b Preparation of internmediate 33 o 25
A solution of NS (0.0546 nol) and tert-Butylam ne (0.0983 nol) in toluene
(75 m) waExaple Adc and refl uxed for 24 hours using a Dean-Stark water
separator. The solvent WD 02/ 066484 PCT/ EP02/ 01564 - 36 xevapor ated. The
residue was purified by distillation (bp at NT . Yielding:
8.1 g of i nkepaarmeicospounddy . Exanpl e Ad. c
8]

9]
Trifluoroacetic acid (11.7 ml) was added dropwise to a solution of intermediate 36
(prepared according to AS5.f) (0.0071 mol) in CHCl; (50 ml) and the resulting reaction
10  mixture was stirred for 3 hours at £ 10 °C. The reaction mixture was cooled, then
further alkalized with 50% NaOH. This mixture was extracted and the extract's solvent
was evaporated. Yield: 2.5 g of intermediate 37 (quantitative yield; used in next

reaction step, without further purification).

15
B. Preparation of the final compounds

Example Bl.a

A JTUOTTO
Preparation of compound 1

A mixture of intermediate5 (prepared according to Al.e) (0.0291 mol) and 1-(3-

phenyl-2-propenyl)-piperazine, (0.0582 mol) was heated for 2 hours at 100 °C. The

20  crude reaction mixture was washed with water and extracted with CH,C12. The
separated organic layer was dried (Na;SOy), filtered and the solvent was evaporated.
The residue was purified by short open column chromatography over silica gel (eluent:
CH,Cl,/CH30H 95/5) and by HPLC over silica gel (eluent: CH,Cl,/CH;0H 80/20).
The pure fractions were collected and the solvent was evaporated. This fraction was

25  separated into its optical enantiomers by chiral column chromatography over Chiralpak
AD (eluent: C;HsOH/CH3;CN 90/10). The (B)-enantiomeric fractions were collected
and the solvent was evaporated. The residue was dissolved in methanol and converted
into the hydrochloric acid salt (1:2). The precipitate was filtered off and dried.
Yielding: 2.47 g of compound 1 .

30



N(t-butyl) rN Preparation of internediate 34 NJ 5 Reaction under N2

at nosphere. n-BuLi (0.014 nol) was added dropw se to a solution of

i nt er mediw0 ®©2/8@444pr epar ed according A4.a) (0.0125 nol) and8CREP)B()1667
tetramet hyl pi peridine (0.0012 nol) in THF, dry (25 m), stirred at -78 C.
The m xture was stirred for 3 hours at -10 C. A solution of internediate
32 (prepared according A4.b) (0.0083 nm3#8 in THF, dry (25 m) was added
portionwi se at -10 C. The reaction 10 m xture was stirred for 24 hours at

roomtemerg¥%§e§lr§n guenched with NHACL (10% and the organic |ayer was
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Exanple A5.a Ol NO N "Qt-butyl) 11 Preparation of conpound 36 N\o | /

0 WD 02/ 066484 PCT/ EP02/ 01567 -37 A m xture of A (0.029 nol) and
i nt er metli at Exanfiple &dar ed according to Al.e) (0.0058

SAA®
| N
Preparation of compound 3 A2 :@i?/

HO

A mixture of intermediate 6 (0.00227 mol), (E) 1-(2-methyl-3-phenyl-2-
propenyl)piperazine (0.00273 mol) and NaHCOs5 (0.00455 mol) in dioxane (30 ml)
was stirred and refluxed for 48 hours. The solvent was evaporated. The residue was.
dissolved in CH,Cl,. The organic solution was washed with water, dried (MgSOQy),

15 filtered and the solvent was evaporated. The residue was purified by short open
column chromatography over silica gel (eluent: CH,Cl,/(CH;0H/NH3) 99/1), then by
HPLC (eluent: CH,Cl,/CH>;0H 99.5/0.5 to 98/2). The desired fractions were collected
and the solvent was evaporated. Yield: 0.17 g of compound 3 .

20 Example Bl.d

— 0 (\N l N
. N\) 2
Preparation of compound 4 /om/‘\/ N
o

B-CIS
A mixture of intermediate 8 (prepared according to Al.h) (0.0058 mol)

N A
and Hgm (0.0116 mol) in dioxane (10ml) was stirred and refluxed

for 8 hours, then stirred overnight at room temperature, then stirred and refluxed for 18
hours. The mixture was treated with H,O and extracted with CH,Cl,. The solvent of
the separated organic layer was evaporated. The residue was purified by short open

25  column chromatography (eluent : CH,Cl,/MeOH 97/3). The desired fractions were



mol) in 1,4-dioxane (5 m) was stirred for 6 hours at 100 C. The sol vent
was evaporated. The residue was purified by short open col um

chr omat ogwephyeaaser silica gel (eluent: CH2CI 2/ CH3OH 98/ 2CI/E®62/8i567 The
product fractions were collected and the 5 solvent was evaporated. Yield:
3.3 g of internediate 36 Exanple A5.b TI~ ONH / | \ Preparation of
conpound 37 N O Trifluoroacetic acid 321.7 m) was added dropwi se to a
solution of internmediate 36 (prepared according to A5.f) (0.0071 nol) in

CHC13 (50 r i |10 Ty Xt L o 3 hours
at 10 c ToleBR shd el SR b AR BBRIAP T St Sl BB G860 1 0%
NaOH. This #extdued Webd )Pg abewnpemnd 4 (8%t ract' s sol vent was evapor at ed.
Yield: 2.5 g of internediate 37 (quantitative yield; used in next reaction
step, without further purification). 15 B. Preparation of the final
conpounds EXampleBl®) 3 -O ~N | \ Preparation of compound 1 \ A mixture
of internedi ates (prepared according to Al.e) (0,291

I N"a -
phenyl - 2- prgpenyl.) - pi perazi ne, (0.0582 nol ea Nf\(}lJ 2 ho 100
C. The 20 cﬁ%@@?%ﬁ&‘%ﬂ%&?ure was vvashe)dodmgg and extracted with
CH2Cl12. The separated organic |ayer was adra SH), filtered and the
sol vent Sa€V: . (e sl Yas Rt d fi £ open col um
chr omat o%?a%ﬁig&gl\?éerg%@l |8§g%elloefﬂer?¢jag%t: O%{Oﬁ %@6%%) and by HPLC
over silica 1 CHEGh@4 3B HABOH )ﬁ_.gg) FREARYSBHNGG 4ONS were
[

col l ected an e solvent was evaporat ed. S fraction was 25 ‘separated
into its optical enantionmers by chiral columm chromatography over Chiral pak

AD (el uent : jnG2Jiafhldrb& e 00k Dwas Khfred Bld RMAREd VBfikht. FTHRGhixQRE wiBr €
collected and the ?Igl vegtext\ygcste(fv,ﬁ%osro?t ed.  The residue vvaia di ssol ved in

met hanol an@easshwih Hag an vent of the separated organic layer was
evaporated. The residue was purified by short column chromatography over silica gel

(eluent : CH,Cl,/MeOH 97/3). The desired fractions were collected and the solvent
10  was evaporated. The residue was treated with diethyl ether, then dried. Yield : 1.07g of
compound 5 (82%).

Example B1.f : : :
Preparation of compound 6 A jr\:ﬁj)\/
0
A

A mixture of compound 3 (prepared according ex. B1) (0.00020 mol), acetylchloride
15  (0.00024 mol) and Et;N (0.00061 mol) in chloroform (10 ml) was stirred at room

temperature for 2 hours. Water was added and this mixture was extracted with CH,Cl,.

The separated organic layer was dried (MgSQ,), filtered and the solvent evaporated in

vacuo. The residue was purified by CC-TLC on Chromatotron (eluent:

CH,CI,/CH30H 97/3; then 99/1). The desired fractions were collected and the solvent
20  was evaporated. Yield: 0.022 g of compound 6 .

Example Bl.g

OO0
Preparation of compound 7 /OWN
0



into the hydrochloric acid salt (1:2). The precipitate was filtered off and
dried. Yielding: 2.47 g of conpound 1 . 30 WO 02/066484 PCT/ EP02/ 01567

- 38- Exarwbezeusr Preparation of compound 2 \ C/ o A m xPAT/EP@01567
internediate 5 (prepared according to Al.e) (0.0044 nol) and (3-phenyl -

2- propenyl ) - pi perazine (0.0087 nol) was stirred for 2 hours at 100 C. The
reaction mixture was purified by short-4pen col urm chronat ogr aphy over
silica gel (eluent: 5 CH2C12/ CH3OH 95/5), then by hi gh perfornance l'iquid
chromat ogr aphy over silica gel (eluent: CHZC12/ eﬁ\%

fractions were collected and the sol vent orat The ré :
g) was treaPegagfiohotie@npgunddt her then dr'i’e |e ding: 1 2 g of compound
2 (609%. 10 ExaaneBLc/O\ | NJ | of conpoundSHOA

t f t 0. 00 2- met h | - 3-
or openy! ) pi GEFEFHES (BiegNE oSt jlg?ﬁh@gﬂ@am@&(w?ég aenR RSaReA B (30
m) _ dwas st it bpt@ba&ﬁthnnembmmmmrc&&nh@Momat@ﬂ@r@(ﬂv\ze@mrm@sk AVa(ehicat: e?h The
ue was | Wi
reor € ar G HREHCR] o TR Racd ARl AAN € cBflcd 43 HEP RIS
resi due \Nase‘mppramdelebkdllgqmltSQ}@éfran h(hcumm %ﬁ%})hyd slergeflica gel
(el uent :5 CHgll il WUNESL @%‘ﬂ:) Fridi®R 10Was W#Qhﬁ@d P atmENAGIAGKEROH

99. 5/ 0. 5 to 98/ 2) desired fractigns were co ted and the sol vent
was evapor a@tgunng%mtght dheprecigifate wanBlisrgd off, ané@nss%a%ml@ns LO%igm W
Prepar at i onc@hpsimaretipdurd 7 QgtdasdolidB Fraction 2 was crystallized by treatment with

EtOAc, stirring overnight. The precipitate was filtered off and dried. Yielding: 0.54 g

of 8 (grease solid).
10

Example B2.a

Preparation of compound 9

N
A mixture of intermediate 24 (prepared according A2.e) (0.0022 mol), 1-(2-
naphthalenylmethyl)-piperazine, (0.0044 mol) and KI (catalytic quantity) in 1,4-dioxane
(2.5 ml) was stirred and refluxed overnight. The reaction mixture was washed with

15  water and this mixture was extracted with CH,Cl,. The residue was purified by short
open column chromatography over silica gel (eluent: CH,Cl,/CH3;0H 98/2), then by
HPLC (eluent: CH,Cl,/(CH30H/NH3) 96/4). The pure fractions were collected and the
solvent was evaporated. The residue was treated with DIPE, filtered off and dried.
Yield: 0.3 g of compound 9 (30%).

20

Example B2.b

Preparation of compound 10

Reaction under N, atmosphere. A solution of compound 9 (prepared according to
B2.a) (0.0012 mol) in THF, dry (3 ml) and 18-crown-6 (catalytic quantity) was slowly
added to a solution of NaH, 60% (0.0018 mol) in THF, dry (2 ml). The reaction

25  mixture was stirred for 30 min at room temperature. acetylchloride (0.0013 mol) was

added dropwise and the reaction mixture was stirred for 3 hours at room temperature.



-Cis A mxture of internediate 8 (prepared according to Al .h) (0.0058 nol)
rN I \ and HNJ N (0.0116 nol) in dioxane (10m ) was stirred and refl uxed
for 8 howaep2/tdsess stirred overnight at roomtenperature, pOEEP&(1567ed and
refluxed for 18 hours. The mi xture was treated with H20 and extracted with
CH2C12. The solvent of the separated organic |ayer was evaporated. The
residue was purified by short open 25 catlurm chromat ography (el uent :
CH2C12/ MeOH 97/ 3). The desired fractions were WO 02/ 066484 PCT/ EP02/ 01567

-39 col |l ect t th
Grethyl of nae PRSI RR(AR ARG UARGEBIANH A RACY %yﬁ%@a‘@% B e
" AP" N Nscpagtegd ¢rgmc rwfyépma&fim% fidipred g el ent expppratedy e@sxdue VBSA
Eﬁoxg gg g of | gﬁﬁﬁé ékﬁ cémdhﬁmlrr&qat@ y‘lbﬂg sma 1(e)ue§19 (%%ﬁﬁ/ﬂmd’flh

. no an I.C or oet nane
(20n1) s S tE@é}hﬂf‘ e E’Dﬁﬂ(ﬂgﬁégﬂ?ﬁ/% The piisaclisBar G v g

H20 and #£xt celtdced. andhiee dvenentas evfapbhame& eYeida026 pofgampbuhdyer(SR@3.
evaporated. The residue was purified by short colum chromatography over
silica gel (eluent : CH2Cl12/MeCH 97/3). The desired fractions were

col | ect ed aBgamfieB3nl vent 10 was evaporated. The residue was treated with

di ethyl ether, then dried. Yield : 1.07g co Z@Y\@Tple B
1.f ~-ONN/ Preparat|on of canpound 6 Za%

Preparation of compound 11

A mixture of intermediate 31 (prepared according A3.g) (0.0045 mol),
(E)- (3-chloro-2-methyl-1-propenyl)-benzene (0.0037 mol) and K,CO3 (0.0037 mol) in
10  DMF (15 ml) was stirred at 70°C for 2 hours. The mixture was washed with water and

then extracted with CH,Cl, . The organic layer was separated, dried, filtered and the
solvent was evaporated. The residue was purified by short column chromatography
over silica gel (eluent: CH,Cl,/CH30H 98/2). The desired fractions were collected and
the solvent was evaporated. The residue was purified again by HPLC (eluent:

15 CH,Cl,/(CH;0H/NH3) 98/2). The pure fractions were collected and the solvent was -
evaporated. The residue was treated with DIPE. The precipitate was filtered off and
dried. Yield: 0.34 g of compound 11 (20%).

Example B3.b

Preparation of compound 12

\0
H
O
Preparation of compound 13 -
\o u

20
Compound 11 (prepared according to B3.a) (0.00605 mol) was purified by high-

vYSRAY
YO

performance liquid chromatography over Chiralcel OJ (eluent : hexane/MeOH/EtOH
20/24/56). The desired fractions were collected and the solvent was evaporated. Yield
: fractions A and B. Fraction A was purified by high-performance liquid

25  chromatography over RP BDS C18 (eluent : (0.5%NH4OAc in
H,O/CH3CN(90/10))/MeOH 70/30). The pure fractions were collected and the organic
solvent was evaporated. The aqueous layer was extracted with CH,Cl,. The separated

organic layer was dried (MgSQ,), filtered and the solvent was evaporated. The residue



A m xture of conpound 3 (prepared according ex. B 1) (0.00020 nol),
acetylchloride 15 (0.00024 nol) and Et3N (0.00061 nol) in chloroform (10
m) was sworeeebsdd room tenperature for 2 hours. Water waesTawdzoisand this
m xture was extracted with CH2Cl2. The separated organic |ayer was dried
(MS™), filtered and the solvent evaporated in vacuo. The residue was
purified by CC-TLC on Chromatotron (el uédt: CH2Cl12/ CH3OH 97/3; then 99/1).
The desired fractions were collected and the solvent 20 was evapor at ed.

conpound 7 125 e\%‘?E%%%ﬂ@fﬁ&@%@éﬁ&%&%@mﬁfo%@wﬁs%%%@éfﬁté&ﬁ 4
Pr epar at i onl%f FeastipoBrivasgourified by higheparframancediquid elramatpgsanbyiodehRP B Lb)

(g 00|22 n})'ﬁnﬂ/@hls%@meﬁtat(eéwﬂmm gthﬁﬁ/lOH}CN(9®/f1§)l)Méd)Haib/ﬁ)&g1Fhé %ﬁ%rs by
cnira colum chronmato E‘%X%gver lra %gtgﬁﬂe e uenCLoT}{Fe%PeQAﬁéayer

90/ 10) . TwolT3igBt VETE G the ozgAnfce aparate
evapor atsed. wdd @dudtﬂag w1thJCHZng 0Thd sepatatediorgarfid Glyeipwad dryed (M@Jﬁ%ltemd 1.5 ¢

of 5 fractig Fracti.on II|ze

Ot eat mont  viTeHBs S VA o d > pketeniolh 050 e aindRRa T APaR REPrEY oo
of f and drl\emhfll\ﬁreddﬁfn‘gxelcn @87gofafommn¢d&nd conpound 7 (grease solid).
Fraction 2 was crystallized by treatnent wwth EtOAc, stirring overnight.
The precipitate was filtered off and dried. Yielding: 0.54 g of 8 (grease
solid). 10 Exemled B2.a NON/ \ 1 NJ Preparation of conpound 9 |

m xture of internediate 24 (prepared accordfj%__ej\ig/jfﬁ?@” 1- (2-

Preparation of compound 14
o
10 Reaction done in solid phase using a Quest 210 synthesizer (Argonaut Technologies,
San Carlos, USA). N,N-Diisopropylethylamine (0.0036 mol) was added to a

suspension of
N—oO

/w &% P2 (0.0006 mol) in acetonitrile (4 ml).
~
0

.. 1-(Z-Chlordphcnylmethyl)piperazine (0.0012 mol) was added and the resulting reaction
mixture was stirred for 20 hours at 80 °C. Then, each reaction vessel was filtrated and
15 the filtrate was evaporated. The residue was HPLC purified. The pure fractions were
collected and the solvent was evaporated. Yield: 0.102 g of compound 14

Example B5.a

— N
| U OAGS
Preparation of compound 15 A
o N

H
A mixture of intermediate 7 (prepared according Al.g) (0.0036 mol),

20  2-(bromomethyl)naphthalene (0.0055 mol) and K;COj3 (0.0055 mol) in MIK (15 ml)
was stirred for = 24 hours at 100 °C. The crude reaction mixture was washed with
water, then extracted with CH,Cl,. The separated organic layer was dried (Na,SOy),
filtered and the solvent was evaporated. The residue was purified by high-performance
liquid chromatography over silica gel (2 x) ((I) eluent: CH,Cl,/CH3;0H 95/5; (IT)

25  eluent: CH,Cly/(CH;0H/NH;) 98/2). The pure fractions were collected and the solvent
was evaporated. Yielding: 0.2 g of compound 15 (11%).



napht hal enyl net hyl ) - pi perazi ne, (0.0044 nol) and Kl (catalytic quantity) in
1,4-dioxane (2.5 m) was stirred and refl uxed overnight. The reaction

m xture wae cpaedaed with 15 water and this m xture was ext PattEPd2/0is6h

CH2Cl 2. The residue was purified by short open colum chromat ography over
silica gel (eluent: CH2Cl 2/ CH3OH 98/2), then by HPLC (el uent:

CH2Cl 2/ (CH3OH/ NH3) 96/ 4). The pure fracl430ns were collected and the

sol vent was evaporated. The residue was treated with DIPE, filtered off and

dried. Yiegd . 859 of conpound 9 (30% . 20 Exanple B2. b N CO" NJ \
Preparation—o?né.im'rpvu d 101 \ / N O-k Reaction under at Apspher e.
sol ution of conpound 9 (prepared according to wl n THF
dry (3 nl) pghrd@oCévpbuidasal ytic quant adeed

sol ution of H, 60% (0.0018 nol) in THF, dr ). The reaction 25

m xture was stirred for 30 mn at roomter?‘Beratu e. ace Ir| de (0.0013
m)l) was added dropwi se and the reaction m xtur® re 3 hour s
roomte 484 PCT/ EP026Q15 re m xt ure
was treat ecriﬂ\%% ﬁ%]q%fecoué)gﬁ‘l—ﬁg? and extrac d h CHZCI 2. The separ at ed
organic layer was dried, filtered and the $ol Ven? evaporated. The residue
was puri f i@smpounghicr (prﬂﬁ&m mbmﬂﬁg B 516000106 maglh wao veparatéd inwaitgel (el uent:
CH2C 2/ CH3OH, 98/ 2 cC The
our 6 fract.%ﬁgt%?%bg Pty blGr By E e G RITRERR LA L o0, 26
g of conpomiﬁO(E.QOKmP/ﬁlﬂRMéIBwON 20 pDIpCEd ar Bwp pnredfactionpeered 11 1
"110 N H 1 sb @\t ed( PhERAIRE \@a@@gsﬂ Q@rf? DHEJ40045
(E) d%él@ltﬁ{l HhPth@ir s vhﬁtﬁ ago B - sglvedi I(-jI 2 i

nol ), or o- 2- et enzene
(0. 0037 nol gonp'(ﬁ'ted into the hydrochlonc amd salt ) The pre01p1tate was flltered off and

dried. Yielding: 2.08g of compound 16 (36%) and 2.19g of compound 17 (38%).

Example B6

=
. O SANS
Preparation of compound 18 ‘ - s
. N,

10 A mixture of intermediate 7 (prepared according to Al.g) (0.0045 mol),
2-methyl-3-(3-thienyl)-2-propenal (0.00675 mol), NaBH(OAc); (0.00675 mol) and
HOACc (2 drops) in 1,2-dichloroethaan (30 ml) was stirred overnight at room
temperature. A saturated aqueous NH4Cl solution was added and this mixture was
extracted with CH,Cl,. The separated organic layer was dried (MgSOy), filtered and the

15  solvent evaporated in vacuo. The residue was purified by flash column chromatography
over silica gel (eluent: CH,Clo/(CH3;0H/NH3) 97/3), then by HPLC (eluent:
CH,Cl,/(CH30H/NH3) 99/1 to 98/2). The product fractions were collected and the
solvent was evaporated. Yield: 0.965 g of compound 18 (46%; containing also 3% of
the (Z) isomer?!).

20
Example B7

o T,
Preparation of compound 19 < <
\0
A mixture of intermediate 10 (prepared according to Al.j) (0.003 mol),
4-chlorobenzaldehyde (0.0045 mol) and (AcO);BHNa (0.0045 mol) in
1,2-dichloroethane (30ml) was stirred and refluxed for 2 hours at room temperature. A

25  saturated aqueous NH4Cl-solution was added and the mixture was extracted with



10 DWF (15 m) was stirred at 70C for 2 hours. The m xture was washed with
water and then extracted with CH2Cl2 . The organic | ayer was separated,
dried, fiwoermeesend the solvent was evaporated. The resi dae/prexoiper i fi ed
by short colum chronmat ography over silica gel (eluent: CH2d 2/ CH3CH

98/ 2). The desired fractions were collected and the solvent was
evaporated. The residue was purified agdidn by HPLC (el uent: 15

CH2d 2/ (CH3OH/ NH3) 98/2). The pure fractions were collected and the sol vent

was evapor - - r was
filtered of ?Hélﬁ{g ir%??egg‘%{egfbg?%\ﬁé5&%’2@%@}6%%%‘5’5’1&31&%@@?k@%’ﬁp & B3.b r
N N-10 | erappetastingyacun.cepesides was purified be skortjgpemncolgmnmhegsagtegRphty of
conmpound 134\ silida g@ eﬁfeﬂmgﬁgtlym&emag)e@z/?@cmé dedi@dirmcBnsAbert0. 00605
nol) was purified § i gh- performance LQUI chromat 0 ragh¥ 0 %kgChlralcel
Ql (el uent colifsiedaa Y asgwpgw%gf_eqq%giuaé\gqsmé@ug "Hﬂi) re
col | ect esl awékld he 1804 vsvmpuaad 89a@3079t ed. Yield : fractions A and B
Fraction A was purified by high-performance |iquid 25 chromatography over
RP BDS C18 (eluent : (0.5%NH40Ac in H20/ CH3CN(90/10))/ MeOH 70/ 30). The
pure fracti BranpleB8 col | ected and the organic solvent was evaporated. The
aqueous | ayer was extracted with CH2Cl 2. The separated organicllayer was
dried (MgS™4), filtered and the sol vent was evapa g 4 ue WO

02/ 066484 PBFPEPHon ofigemPound20was stirred 4 n Hedand ~d,]he prBeHpi tate was
filtered off. Yield : 0.69g of conpound 12ﬂli raftion B was purified by

hi gh- performance |iquid chromat ography over RP

A mixture of | ~Pa (0.00036 mol),
N

2-methylbenzaldehyde (0.00108 mol) and NaOCH3, 30% in CH3;OH (0.00108 mol) in
CH3OH, dry (8 ml) was stirred for 16 hours at 65 °C (Reaction done in solid phase

10 using a Quest 210 synthesizer (Argonaut Technologies, San Carlos, USA)). The
mixtures were filtered and the filtrate was HPLC purified (eluent:
CH,Cl1,/(CH30H/NH3) 98/2). The desired fractions were collected and the solvent was
evaporated. Yield: 0.032 g of compound 20.

15  Example B9

Preparation of compound 21

Cis

Reaction under N; atmosphere. Solution LiAlH,, 1 M/THF (0.8 ml) was stirred at -20
°C. AICl; (0.0009 mol) was added in one portion. The resulting solution was stirred for
10 min at -20 °C. A solution of intermediate 12 (prepared according to Al.1) (0.0008
mol) in THF, dry (5 ml) was added dropwise and the resulting reaction mixture was

20  stirred for one hour at -20 °C. Then, a saturated aqueous NH4Cl solution was added
carefully. The reaction mixture was washed with water, then extracted with CH,Cl,.
The separated organic layer was dried (Na;SOy), filtered and the solvent was
evaporated. The residue was treated with ether. The residue (0.13 g) was purified by



BDS C18 (eluent : (0.5%\HA0Ac in H20/ CH3CN(90/10))/ MeOH 70/ 30). The pure
fractions were coll ected and the organi c solvent was evaporated. The
aqueous |wper/o&4ses extracted with CH2Cl2. The separat ed ecgamdzmoilseyer was
dried (MgSH), filtered and the solvent was evaporated. The residue was
stirred in hexane and the precipitate was filtered off. Yield : 0.67g of
conpound 13 . Exanple 4 CI  7- NN Preparfation of compound 14 i 10 Reaction
done in solid phase using a Quest 210 synthesi zer (Argonaut Technol ogi es,

San Carl os, ~HSY) i (l |, 0 I ed to a
suspensi on %?Sqll\}lfc 5 gr dgh@gﬁ&p&{i&gvg&%yggﬂégﬁ%@ ?ﬁgglg%t%ﬁ%i\?%gm m). O
1- ( 2- Chl ordispiesd gndrietspl Vepl wes eyaperatedo Y0eldp0.A8 1g)of wampaenribdl 430} he

resulting reaction mxture was stirred for 20 hours at 80 C. Then, each
reaction vessel filtrated and 15 the filtrate was evaporated. The
resi due wasémggzgified. The pure fractions were collect ed/ and the

sol vent was evaporated. Yield: 0.102 g of corrpoumld_ 4
\' I / Prepgration onpQ 15 O\N_ H | xtllur
(prepared 2‘%88%%%‘%“98%0%‘&%(’@.ngse nol ), 26 2 met hyl ) napht hal ene
(0.0055 nol) and K2CO8 (0.0055 nol) in MK was stirred for 24
hours at 100 C. The crude reaction m xture was washed with water, then
extracted with CH2Cl2. The separated_ organic | ayer was dried (Na2SO4),
filtered andeacHen updsy MsiflavasAdwapes at @&ﬁmr%ter@ (RygRarGihaccpisting foeyl By

hi gh- per f or @ang énol) in CH30H, dry (20 ml) was stirred at room temperature. NaOCHj3, 30% in

CH;0H (0.002 mol) was added. 5-Indanecarboxaldehyde (0.002 mol) was added and

the resulting reaction mixture was stirred and refluxed for 16 hours. The reaction

N ANJ
iNnt er me te 7

mixture was allowed to cool to room temperature. 20% NH,4Cl was added and this

10  mixture was extracted with CH,Cl,. The separated organic layer was washed with
water, with brine, dried (Na,SQO,), filtered, and the solvent was evaporated under
reduced pressure. The residue was purified by short open column chromatography and
CC-TLC (eluent: CH,Cl/CH30H 98/2). The product fractions were collected and the
.solvent was evaporated. Yield: 0.035 g of compound 22 (7.2%, light-brown solid).

Example B11

| N
Preparation of compound 23 - m/‘\/
' ~

A mixture of intermediate 15 (prepared according to Al.0) (0.00136 mol), 2-
(trimethylstannyl)pyridine (0.0027 mol) and Pd(PPhj3),4 (0.00013 mol) in toluene (20ml)
was heated to 100°C. The reaction mixture was stirred for 16 hours and was allowed to

20  cool to room temperature. H,O was added and the mixture was extracted with CH,Cl,.
The separated organic layer was collected, washed with H,O and brine, dried (Na;SO,)
and the solvent was evaporated under reduced pressure. The residue was purified by
short open column chromatography over silica gel (eluent : CH,Cl,/MeOH 98/2). The
pure fraction was collected and the solvent was evaporated. The resulting residue was

25  purified by CC-TLC on Chromatotron (eluent : CH,CL,/MeOH 98/2). The pure
fraction was collected and the solvent was evaporated. Yield : 0.044g of compound 23
(light brown solid, 7%).



| i qui d chromat ography over silica gel (2 x) ((I) eluent: CH2Cl12/ CH3CH 95/5;
(rr)y 25 eluent: CH2A 2/ (CH3OHINH3) 98/2). The pure fractions were coll ected
and t he svobvemsssamas evaporated. Yielding: 0.2 g of conpoP@UER&ER/1367%) . WO
02/ 066484 PCT/ EP02/ 01567 -43- Exanple B5.b N Preparation of conmpound 16
110 "~"ON /-0\N I v\ I / Preparation of conpound 17 "o I / 0O Conpound
15 (prepared according B5.a) (0.0106 not46-was separated into its

enanti onmers by colum chromat ography (el uent: hexane/ C2H5CH gradi ent 30/ 70
to 0/100; : | RALPAK AD 1000 A 20m DI ACEL). Two pure fractions were
5 coIIectedggééﬂggggr sol vents were evaporated. The res%AL

uengs _di ssol ved
in CH3OH and converted into the hydrochl oric acifd (3:2). iﬂ;
e of conpwind 16

precipitatep aibhbeE&Hp&Ia Aand  dried. Yirelding:
rati on of conpound
ding to Al.g) (0.0045

(3699 and 2.19g of conmpound 17 (38% . Exa

18 10 A mixture of intermediate 7 (prepared® accd

nmol ), 2-nethyl-3-(3-thienyl)-2-propenal (0.00675 nol), NaBH( OAc)3 (0.00675
nmol ) and HRAG i - di ¢ r gﬂ%ﬁé} » i d

over ni ght ater%gﬁfgﬁgﬂggﬁg?ﬁ g%eﬁbggyg?gte agﬂ%§§§@RH4%@ s%%ﬁ?%gn was

added and t Hiopwisede@rsargd solutign phi@rBlararphanziddipiohenylphpsphenum ghiedder gani ¢
|layer was di0.66b2ANBISRTHF (20 hey. athe MMtirdI & ad it f6£ M5 niN 3R 961atiGlof N vacuo.

The residue. was puri d by flash, col t ogr.a v sili ge
(ol uent : S e ireaes srarng Ao pEIEpRIG AR BT uis added
CH2C12/ ( CH3 dkdpMiie) TAO fehctian d{tizre. wakhsermpd datuldt hdursatS00as Wweerevssaldded bretl and
the solvent,. r . el ~ Op 0 ai ni ng
oo 3% of hﬁy]‘@%tt%éax?&séoe%eh?ﬂ?q ViRl E0 OridGepfafdh oF RAUNG W et Wag8eYY,

filtered and the solvent evaporated in vacuo. The residue was purified by short open

column chromatography over silica gel (eluent: CH,Cl,/CH3;OH 97/3), then by HPLC

10 (eluent: CH,Cly/(CH30H/NH3) 99/1) to separate the (E)/(Z) isomers. Two product
fraction groups were collected and their solvent was evaporated. Yield: 0.651 g of

compound 24 (26%, (E)).

fal t

Example B13

| N
Preparation of compound 25 - I:E?\/
~,

Resin ©\ 7@ (0.0016 mol; 1.5 mmole/g) was suspended in THF. 1.6 M BuLi

P
Br- /KQ

15  (0.0015 mol) was added and the mixture was stirred for 15 min. The mixture was
filtered and the filter residue (resin) was washed with anhydrous THF (3 x). The resin
was suspended in THF (5 ml). Intermediate 19 (prepared according to Al.s) (0.0004
mol) was added and the reaction mixture was stirred overnight at 100 °C. The mixture
was cooled, filtered and the filtrate was evaporated in vacuo. The residue was purified

20 by preparatory HPLC (eluent: CH,Cl/(CH30H/NH3) 97/3). The product fractions
were collected and the solvent was evaporated. Yield: 0.168 g of compound 25 .



20 Exanple B7 N- rN Preparation of conpound 19 '"Cl "I ol \ A m xture of
internmediate 10 (prepared according to Al.j) (0.003 nol),

4- chl or obeo2abéeasyde (0.0045 nol) and (AcO 3BHNa (0.0045 roir)EPDZI01567

1, 2-di chl oroet hane (30nl) was stirred and refluxed for 2 hours at room
tenperature. A 25 saturated agqueous NHACL-sol uti on was added and the

m xture was extracted with WO 02/ 066484-4P€T/ EP02/ 01567 -44 CH2Cl 2. The
separated organic |ayer was dried (MgSH), filtered and the solvent was
evaporated gp yacwym The residue was purified by short open col um

chr omat ogr a silica gel (eluent : CH2C 2/ ( MeOH NH3) 97/3) The
desired fractions were collected and the sol venRt_was The

resi due vwaspphaaiiph bAddtbdun@PeDl PE. 5 Yield ; 1,118 0 19 (579 .
Exanpl e B8 Preparation of conpound 20 rN” \o ~ A nixture of .,pa
(0.00036 nol), NJ Br 2- nethylbenzaldehydé\ 8 nol) and NaOCH3, 30%in
CH3COH (0.00 108 nol) in CH3OH, dry (8 n1) vvas stirred for 16 hours at 65 C
(Reaction done in solid phase 10 usi c? %eSt 210 synt hesi zer (Argonaut
Technol ogi e migite chinteasmediagald (prepased pacerdingtp Abpe(G0025anely bgpgenaméne

filtrate wag, ddi's%cﬂyﬁﬁcf NﬁﬂHﬁ %d etmtmol) QH?I@A&/ ((s@ﬂ%Wab'E!%}ecﬂ%é Zhoushe desired
fractions were col Iected and N?—ﬁY—IeH %ggr ted, Yield: 0.03 of
conpound Zor_oogstegpamtﬂr% a(NJ_eous OH so utlon was ad 1S mixture was extracte

5  with CH,Cl,. The separated organic layer was dried (MgSQ,), filtered and the solvent

evaporated in vacuo. The residue was purified by short open column chromatography

over silica gel (eluent: CH,Cl,/(CH3;0H/NH3) 99/1), then by flash column

chromatography over silica gel (eluent: CH,Cl,/(CH3;0H/NH3) 98/2). The product

fractions were collected and the solvent was evaporated. Yield: 0.181 g of compound
10 26 (15%).

Example B15

~F
BV
Preparation of compound 27 -
~

o]
\/O\I]/NQN)I\O/\ (0.0018 mol) was added dropwise to a solution of intermediate

17 (prepared according to Al.q) (0.0012 mol), 3-fluorophenol (0.0018 mol) and PPhs,
pol. (0.0024 mol) in THF, dry (10 ml), under N, atmosphere. The reaction mixture was

15  stirred overnight at room temperature. The mixture was filtered, washed with CH,Cl,
and CH;0H, and the solvent was evaporated. The residue was purified by short open
column chromatography over silica gel (eluent: CH,Cl,/EtOAc 2/1 and CH,Cl,/CH30H
96/4), then by flash column chromatography over silica gel (eluent: CH,Cl,/CH;0H
97/3). The product fractions were collected and the solvent was evaporated. Yield:

20  0.29 g of compound 27 (50%).

Example B16
i TC0
Preparation of compound 28 - "



Preparation of compound 21 ( \ \oe <cis Reaction under N2 atnosphere.
Solution LiAIH4, 1 MTHF (0.8 m) was stirred at -20 C. AIC13 (0.0009 nol)
was addedvo2/ose@s4porti on. The resulting solution was stirpPetEPa@o015¢0 nmin at
-20 C. A solution of internediate 12 (prepared according to Al.1) (0.0008
mol) in THF, dry (5 ml) was added dropwi se and the resulting reaction

m xture was 20 stirred for one hour at *¥¥0 C. Then, a saturated aqueous
NHACLl sol ution was added carefully. The reaction m xture was washed with

wat er, thenngxicd 94%)9@) ovstrhm%%&’ded td Q%oﬁlae%%@anfea&?e@sc( 1@ gkqwas dried

(Na2804) flltered and evaporated. The re ue was treated

with ether. acr—ﬁ@sh%éftal&éo @@2 rml)gl) %Q%P iply- éfdlea?aow azmeeawamsmed for 4
PCT/ EPO2/ 01Réufs atré&mEEm &@tlﬂl By 000040m0l) @\‘alsl Qbded 4adAhd 2a6HE ik I)as The

re fractian ected and t he .sol vent s evaporated. Yield:; 0.09
PUOF commoustiiestSt Gbsis afheAberale he o eRic B bR PRt ettt )
~0 0 5 ReacNeSO;u(hde), di2df(NayBO4A fitiexddund thé salnene was dv gtoeatd® The regiduee d
aocordi 19, Rafthaloq 20 BRboR Ly ke it 68 M U1 EEGH: Bha oo
5- | ndanecar €bx@L4dtde 93/0).0de depred fractionstiwers C@H@ICtefﬂh@ﬁhe%lIV@mtrvgﬁSr eaction
m xture ‘Nase\%bfafe%dTﬁé‘FEsfcﬁfe'M%&eﬁ% 114{@ dﬁ&%%the}'hﬁer{ ﬁﬁ&’é& ﬁgwlbﬁlﬁe""as

allowed to cool to roomtenperatuyu
mi xture was2dhe HHFae was Fvﬁm Eem ug@fﬁ&ﬂaﬁseweiﬂrg@ﬁihdl ¢theAndnas washed
Wi th wet erconwkitdd itd the hydfochidri¢ heidSeM ) 1:25. ITht prethitatlad filgeredbff cWishaa s

Cor - chr ol gy e BEESHHAE: sl i et 37 Bihinans ﬁyﬂ??fp? oduct

fractions were collected and the solvent was evaporat ed. Y| eld: 0.035 g of

conpound 22Exa(n?pl§%l7' i ght-brown solid). 15
N
10

Preparation of compound 29

A mixture of intermediate 37 (prepared according to A5.g) (0.006 mol) and 2-

15  (bromomethyl)naphthalene (0.003 mol) in dioxane (40 ml) was stirred at 100 °C for 6
hours, then overnight at room temperature. The reaction mixture was treated with a
10% aqueous K,COj solution, then extracted with CH,Cl,. The separated organic layer
was evaporated. The residue was purified by short open column chromatography over
silica gel (eluent: CH,Cl,/CH3OH 95/5 and 90/10 and CH,Cl,/(CH;OH/NH3) 95/5).

20  The product fractions were collected and the solvent was evaporated. The residue (1.49
g) was treated with diethy! ether, then dried. Yield: 0.8 g of compound 29 (53%).

In the following tables (Tables 1-5) a number of compounds are given which have
been prepared according to any one of the Examples above. All compounds have also

25  been tested for their pharmacological activity.



Example B 11 NNO N/ Preparation of conpound 23 \ |~ A m xture of
internmediate 15 (prepared according to Al.o) (0.00136 nol), 2-
(trimet hywewnanewsd) pyri di ne (0.0027 nol) and Pd(PPh3)4 (0. 800EBo2ms7 i n
toluene (20m) was heated to 100C. The reaction m xture was stirred for 16
hours and was allowed to 20 cool to roomtenperature. H20 was added and the
m xture was extracted with CH2C12. The49eparated organic | ayer was
col |l ected, washed with H20 and brine, dried (Na2SO4) and the sol vent was
evapor at ed poglen .reduced pressure. The residue was purified by short open
col um chr on%ﬁography over silica gel (eluent 3 CH2Cl12/ MeOH 98/2). The
pure fraction was collected and the soI vent ) evBporated. The resulting

X trom (el uent CH2CL2/ MeOH
dAke\sHl vent was evapor at ed.
t b own soli 7% . WO 02/ 066484
PCT/ EPO2/ 01567 -46- Exanpl exB P i Preparation of conpound 24
Reaction under N2 at nosphere. °n- BULi , 2 5M hexanes (0.0062 nol) was added
dropwise to _a stirred solution of (p-Flurorobenzyl)triphenyl phosphoni um

98/ 2). The pure fraction wasogol

Yield : 0.044g of compound 23

O

chloride (J0~0062 iin THE (20 |m). TheRamxturewas for|15 mn.
A sol ution o?orgp'i n%%“)r'reci atl%agl 11 (grepared according|A %& 81%8%514 nmol) in
THE (20 m) dded dreophd fe dThe reaction nmixtufge mqoohmmryed or 16
hours at 50 G3; VAgeypwaq ifgd; prd  thi ' re was extragted wth Et20.
The separatjed organic | gyef vas|driied (MS filtered and the sopl vent
evaporated fin vacquo. Theg resilduge was purifi by short open columm
chr omat ogr aphyy oviergsi | i|qal ggly (alluent: CH2 9/ CH3OH 97/ 3), then by HPLC 10
(eluent: CH2C12/ ([CH3OH/ NH3) 99/1) |to s the (E)/(2Z) isoners.|Two
product frjaction groupg werg cplljected an ei r sol vent was evappr at ed.
Yield: 0.651 g of F
85 B4 H|H|H|H /\Q/ }
89 B4 |H|H|H|H /\Q\
‘ o CF3
80 B4 H|H|H|H FZC/CFZH
14 B4 |H|H|H|H /\©/a
86 B7 H|H|H|H /\©\ cis
cl
19 B7 H|H|H|H /\©\ (B-cis)
cl
84 B4 H(H|H|H Br
Br
90 B4 |H|H|H|H /\©/
91 B4 |H|H|H|H /\©\
Br
285 B4 |H|H|H|H /\©/ F B-cis




conpound 24 (26% (E)). Exanple B13 N ~ ~ Preparation of conpound 25 ~
Resin ~ (0.0016 nmol; 1.5 mmole/g) was suspended in THE 1.6 MBuLi / F Br
15 (0. 00MBomebjc4sdas added and the mi xture was stirred forpPCEHERIZOISThe
mxture was filtered and the filter residue (resin) was washed with
anhydrous THE (3 x). The resin was suspended in THE (5 ml). Internediate
19 (prepared according to Al .s) (0.000450mpl) was added and the reaction

m xture was stirred overnight at 100 C. The mixture was cooled, filtered
and the filtrate was evaporated in vacuo. The kesigue was purlfl ed 20 by
preparatory HPLC (eluent: CH2d 2/ ( CH3QHNH3)2d7r'8Y. The product fractions
were collected and the sol vent was evfipokat e Jl(?| d: 0.168 g of conpound
25 . WD 02/ 066484 PCT/ EP02/ 0458 X a Iec 14 H N N Preparation of
conmpound 26 1 N J~ A m xture of @ao ate 16 (Rdrepared according to
Al.p) (0.0025 nol), benzenani™p€ 6§28 nol) and NaBH4 (0.0028 mol) in
HOAc (50 m) was stirred for 2 hours at roomtenperature. An aqueous NH4COH
sol uti on was—addgt—Fht-s—-xture \fyas—e*t—ﬁaet—ed—-s—w rh—eH2e-2—Fhe—separ at ed
organi ¢ | ayleCompag B hed [( MREO4), fliltered Rind the sl verhys.daewapor ated in
vacuo. The reaj due was plyllgl ecdﬁ&)y short open col um cgérgggﬁ;ng&raphy over

silica gel [fetuent—CH2GH2 NH3)—8873 thenm Py TTast coftum
chr onmat ogr apt¥p6é ovier B&i | i|dh @eIH Blluent” /(CHS(]—I/ R HAGYD) . TThe
product frjactions were|co|legctped|and the was epap @ipd. [viel d:
0. 181 g of [conpound 10 |{26{ (15% . Exarrp/?©
287 B4 H|H|H|H B-cis
81 B4 H|H|H|H
20
N+
|
O

83 B4 glu|uly A@\
' N(CHs),
94 B4 Hlu|loly )Ol\
' N CH
H

OC,H;s

87 B4 HIH|H|H |

O.
88 B4 HHHH/\©/\©
82 B4 HHHH/\©\/©
O

99 B4 H|u|H|H /\O\
OG;3HgN(CH),

93 B4 H|lH|H|H /\Q\
COOCH,
CN
97 B4 Hlu|ulu /\©/
/\@\CN

98 B4 HIH|H|H




IF NI Preparation of conpound 27 Nk O uyN. N~O\ (0.0018 nol) was added
dropwi se to a solution of internediate 10 17 (prepared according to Al.Q)
(0.0012 rmb)2/08484 uor ophenol (0.0018 nol) and PPh3, pol.PCOER@2¢IS6ml ) in
THF, dry (10 m), under N2 atnosphere. The reaction mxture was 15 stirred
overnight at roomtenperature. The mxture was filtered, washed with CH2Cl 2
and CH3OH, and the sol vent was evaporateﬁ:l The residue was purified by
short open columm chronat ography over silica gel (eluent: CH2CI 2/EtQAc 2/1
and CH2Cl 2/ CH3OH 96/4), then by flash colum d;hrogat ography over silica
gel (eluent: CH2CI2/CH3OH 97/3). The yptgpduct ions were collected and

the solvent was evaporated. Yield: 20 /0 X9 g \of jg)rrpound 27 (509% . Exanple
B16 N N J \ | / Preparat/8 ZB\C'N&ﬂ | \ ~o / WD 02/066484
pl ) was added to a sol ution of

PCT/ EPO2/ 01567 -48 NaClO (4%

internediate 35 (prepared atwo g~éd.d) (0.002 nol) in CH2C12 (10 m).
The reaction m xture was stirred for 4 hours at roomtenperature. Et3N

(0. 004 nol) was—addetd—antd—the—+eagti-on—tixture—was—st+r+red—For—24; hours at
room t enper @Come. | Ther.orj[gart®c | aygr was seplarat ed, Washegs.wittadnd 5 Na2SO3
(10%, dried geraZSOfl), fli} tgr ed gmd t he sol vent was ev%@@&c@l&ﬁ"ﬂry The residue
was puri fi ed—oy —short—o en tomtchromat oyt d ovegr—srirca get (&l uent:

Et OAc and |CH2TI 2/BOMBOH |95 5) HTHg desired fré bng were €ol |l ected and the
sol vent was| evaplorated.| The |resi que e kKefup' i nto diethyl ether, then
filtered through (dicalit|e

CHj
95 B4 HI{H|{H|H

OCHs
96 B4 HlH|H|H /\GE
' . OCH;
288 B4 Higluln /\@\ cis
Cl

Cli

289 B4 H|H|H|H /\@ cis
Cl

290 B4 HiH|lulH i cis
Br

291 BSb |H|H|H|H 1!1 cis

128 Bsb |H|H|H|H ! cis

N
292 BSb |H|H|H|H /\(/ ]l cis

149 B5b HIH|H|H cis

N
Ak
S
293 B5b H{H|H|H < II ]| cis



and the filtrate was evaporated. The residue was dissolved in diethyl ether
and 10 converted into the hydrochloric acid salt (1:2). The precipitate was
filteredvwobdoasasthed with 2-propanone and di et hyl ether, pandrariiee. Yiel d:
0.15 g of conpound 28 (15%9. Exanple B 17 JN Nk | NV Preparation of
conmpound 29 " A mxture of intermediate 37 (prepared according to A5.(Q)
(0.006 nol) and 2 15 (bronomet hyl ) napht t/@ene (0.003 nol) in di oxane (40
m) was stirred at 1.00 C for 6 hours, then overnight at roomtenperature.
The reaction mixture was treated with a 10% agueops K2CO3 sol ution, then
extracted with CH2C1l2. The separated Q@gﬁnlcurg? f was evaporated. The
reS|due was purified by short open colfumy pgraphy over silica gel

2o~ ang” Ch CI CH3OH/ NH3) 95/5). 20 The
> sol vent Rlas evaporated. The
residue (1.49 g) was treatetof hyl ether, then dried. Yield: 0.8 g
of conpound 29 (53%. In the follomﬁng tables (Tables 1- 5) a nunber of

COprOUﬂdS er—whi-gh—have—been ptrepar et—accorgh Ag—to—any—one of the
Exanpl es ata)lov«enp.,éj Ex.eongourkis haveg al so 28 been t est edPHyodatatangi r
| C d

phar macol og ctivity. 2/ 966484 PCT/ EP02/ 01567 49, Tahle L @ b 3
R r\manﬁj'ou' /\(?VEQJQUWWWW S hd nr. a

b ¢ d stereoc¥éni|sth581 BIth/ Bl HHH H cis
295 B5b H|H|H|H

cis

296 B5b H{H|H|H cis

141 B5b H{H|{H|H cis

3
C;_Z,

138 "B5b H(H|H|H cis

)
ks

297 B5b HH H[H cis

=]
2

298 B5b H({H|{H|H cis

299 B5b H(H| H|H cis

@
=

300 B5b HIH|{H!H cis

3pg8

15 B5b H({H{H|H cis

34 B5b H{H|{HH [3c(R),3a aj;.

HCI(1:2).H,0(1:2)

36 Bla/Blb {H({H|H|H cis;. HCI(1:2)

16 B5b H{H|H|H [A-[30,3a 0]
HCI(1:2)

17 B5b H(H|H|H [B-[30,3a a];.

88648

HCI(1:2)



79 BAHHHHCFg (CF3 85 B4 HHHHB89 B4 HHHHGCF3 89 B4 HHHH
/CFZH F2C 14 B4 HHHH/ O \ 86 B7 HHHHCcis\ C 19 BT HHHH
(B-cis) wbo2Bsc4s84 BA HHHHBr 90 B4 HH HH 91 B4 H PCHEFOBI15S6F 285
B4 HHHHB-cis WO 02/ 066484 PCT/ EP02/ 01567 -50 b R3 NOar N ON, d
| R8B \O/ O Conmp. Ex. nr. R8 R3 Phys.data and nr. a b c d

stereochem str286 B4 HH H H B-cis HC {3:2) Hydrate (1:1)

3
N~—Q ? -~
/
e N\,\d
C R8
\0 O
Comp. | Ex.nr. R® R’ Phys.data and
nr a b ¢ d stereochemistry
131 B5b H [CH,| H [CH; [30(R*,5%),3a o]
132 B5b [CHy H | H [CH, [Ba(R*,5%),3a o]
H,0(1:1)
133 BSb HI|CHJ| H | H [30,3a )
92 B4 H{H|H|H
52 |Bla/Blb |H|H|H|H cis;.HCI(1:2)
OCH;

75 BSa H|{H|{H H ‘ cis
62 B5Sb HIH|HH cis
OCH;

71 BSb H|H|H|H cis
H,CO

CH, .

117 Bsb |H|H|H|H cis

72 B5b HIH{H{H cis

74 |BlaBlb |H|H|H|H OO cis




N

HHHHBcis 81 B4 HHHH\ I N,O 083 B4 HHHHNOCH3)Z O 94
HHNACH3 87 B4 HHHHOCZHS 88 B4 HHHH/ | oI\ 82 B4 HHHH

Il ~ 1 veQoBdockssH H HV | OC3' 46N(Cll1); 93 B4 HH H H \rCOREMDISEN 97 B4
HHHHO98 B4 HH HH CN WO 02/ 066484 PCT/ EPO2/ 01567 -51 b R3 N-O a N-c\
d /01 \ RB \O/ OConp. Ex. nr. R8 R3 Phys.data and nr. abc d
stereochernistry 57 Bla/Blb HH H H ci $4-

87 B4
B4 H H

—

b 3

R
N—0 a(\N/
0. / N \Jd
e ~~
C
RS
\O O
Comp. | Ex.nr. R® R? Phys.data and
nr a b ¢ d stereochemistry
F
135 BSb |H|H|H|H cis
76 BSb H|H|H|H cis
F
136 BSb H|H|H|H cis
F
301 BS5b H|(H|H|H cis
o
302 B5b H|H|H|H ' A-cis
F
Br
77 B5a H|H|H|H | cis
303 B5b H|H|H|H B-cis
o”N+\0'
304 B5b H|H|H|H B-cis
NH,
305 B5b H|H|H|H B-cis
PN
F
140 BSb Hi{H|H|H cis
F




\' 95 B4 HHHHCH3 / | OCH3 a96 B4 HHHHOCH3 or_ ,H3 288 B4 HH HH
cl cisd G 289 B4 HHHHcis O 290 B4 HHHHcis Br 291 B5Sb HH H
H~ cis wommbesd28 B5b HH HHcis N IN 292 B5b H H H HPCREPGI/®S6S 149

BSb HHHHcis S 293 BSb HHHHin, cis WO 02/066484 PCT/ EP02/ 01567 -52
b3 R NpaNN\ d R8 Conp. Ex. nr5.5R8 R3 Phys. data and

b

R
N—0Q a '/\ JN/
/
N\/\ d
C
X

3

Comp. | Ex.nr. R® Phys.data and

stereochemistry

O
) R?
' F
193 BSb |H|H|H|H cis
F
F
206 Bsb |H|H|H|H | ] cis
OCHj

123 BSb H{H{H|H cis

51 |BlaBlb |H|H|H|H cis

306 B5b H{H|{H|H cis

37 BSb H|H|H|H cis;. HCI(1:2)

H0(1:3)

54 BSb H|{H|H|H cis;.HCI(1:2)

204 B5b HIH|H|H

cis

45 Bla/Blb |H{H|H|H

61 Bla/Blb ([H|H|{H|H cis

H
N
/m
H
N
\m
H
N
/\"/_\©
N
O.
/m
49 |BlaBIlb |H|H|H|H /\ﬁ@ cis; HCI(1:2)
I
S :
N
g
Aee
O
N
N



nr.

296 B5Sb HHHHCcis

ab c d stereochem str

-N 297 BSboM2kbd#H | S | ci
300 BSb HHHHS5 cis

cis

Br

[3a(R), 3a a]; .
16 BSb HH HH/
[B-[3a,3a a]];.

fre)

Ni

N-

_\

d

HCI (1: 2) . H20( 1: 2)
| \ [A-[3a,3a a]];.
HCl (1:2) WD 02/ 066484 PCT/ EP02/ 01567

R8 \O/ O

Br

S

141 B5Sb HHHHO0-1 cis

S Br 298 Bsb HHHH (cis Pe®/mBsbotseH H H S
15 BSb HHHH I\ \ cis 34 B5Sb HHHH I\ \

36 Bla/Blb HHHH/ (\ cis;.Hd(1:2)

HCI561: 2)

294 B5Sbh HHHHCcis

295 B5Sh HHHHCcis

138 BSb HHHHcis Il p N

b

17 BSb HHHH/ |\

-53 b3 R NOa

R3
N—-—O a(\JN/
/
_O N\,\d
(v R8
\O O
Comp. | Ex.nr. R® R’ Phys.data and
nr. a b c stereochemistry
59 |Bla/BIb |H|H|H Z cis;. HCI(1:2)
N H,0(1:2)
58 |BlaBlb |H|H|H /\©I\/j cis
~Z
N
4 |Bld/Ble |H|H|H | N (B-cis)
~
N
33 BSb |H|H|H \/\© cis
47 |Bla/Blb [H|H|H /\/@:—)0 cis; HCI(1:2)
(6]
50 B5b H|H|H cis; HCI(1:2)
53 Bsb |H|H|H O cis; HCI(1:2)
32 |BlaBlb |H|H|H /\/\© cis
191 BSb |H|H|H cis
H
56 |BlaBlb |H|H|H /\/YN cis
ag
N
O
48 |BlwBIb |H|H|H /\/\©\ cis; HCI(1:2)
F
67 B5b H|H|H /\/D\Gq -




Conp. Ex. nr. R8 R3 Phys.data and nr. a b ¢ d stereochem str 131 B5b H
CH3 HCH3 \ \ [3a(R*,S*),3a a] 132 BSb CH3 HH CH3 \ \ [3a(R*, S*),3a a];
H20(1: 1) wol3/oe88k H CH3 HH\ \ [3a,3a a] 92 B4 HH H H ®P2TRIPaZ/8®&F H H H H
cis;.HC(1:2) zk" 75 Bsa HHHHOCH3 cis | 62 BSb HHHH/ I\ cis
OCH3 71 BSb HHHH/ I\ cis H3CO 117 BSb HHHH I\ \ CH3 cis 72 B5b H
HHH/ I\ cis CH3 74 Bla/Blb HHHHP\ cis H3C\ / W 02/ 066484

PCT/ EP02/ 01567 -54 b 3 NCOa rN~ R N-c/\d /Ol \ RB \O/ O Conp. Ex.
nr. R8 R3 Phys.data and nr. a b c d stereochehisty; 135 BSb HH HH I\ \

cis N—O a(\j\x
/
_o N\/\d
C R8
\O O
Comﬁ. Ex. nr. R® R? Phys.data and
nr. a b c d ' stereochemistry
73 B5b H{H|H|H /\/O\@ *
O
78 Bsb |H|H|H|H| T cis
(0]

O
68 Bsb |H|H|H|H /\/\O\j cis
(8]

' 0 F
27 Bi5 |H|H|H|H /\r :
) CH3
O.
147 Bls |H|H|H|H /Y\O\ cis
CH ‘
3 F

O 0 .
142 B H|H|u|H /\r cis

O.
35 Bsb |H|H|H|H /\ED\ [3a(S).3a o]
F
O N
307 Bsb |H|H|H|H /\E j/\j cis
Z
O
O.
308 Bsb |H|H|H|H /\( j::‘ cis
N

0.
66 Bsa |H|H|H|H m cis
O




76 BSb HHHH/ I\ cis F 136 BSb HHHHI\ \ cis F 301 BSb HHHHI\
\ cis d 302 B5Sb HHHHI\ \ Acis F Br 77 Bsa HHHHcis [/ \ |/
303 B5b Hwolokioéd484 1\ B-cis + O-N+I O 304 B5b HH H H/ PCTBPoL/&IS6NHZ 305
BS b HHHH/ I\ B-cis F 140 B5S b HHHHI\ \ cis F WO 02/066484

PCT/ EPO2/ 01567 -55 b 3 R NCOa ~N O' N\ d R8 \O/ O Conp. Ex. nr.
R8 R3 Phys.data and nr. a b c d stereodfemnistr

R3
N~—Q j"
_o / N\/\d
C R8
\O O
Comp. | Ex.nr. R® R? Phys.data and
nr. a b c¢ d stereochemistry
H
26 B14 H{H|H | H /YN\Q [30,3a o}
309 B1l4 H|H|H|H /\/ﬁ\@ B-cis
H
310 B14 H{H|(H|H /\/Y\@ B-cis
OH
311 Bl4 H|H|HIH 4 B-cis
312 |Bla/Blb [H|H|H|H [B-[3(E),3a a]]
H
2 Bla/Blb |H|H|H|H [3a(E),3a o]

7 Blg H{H|H|H [A-[30(E),3a a]]

8 Blg HIH|H|H [B-[3a(E),3a a]]

I Bla/Blb |HIH|H|H [B-[3c(E),3a a]];.

HCI(1:2) .H,0(1:1)

30 |BlaBlb |H|{H|H|H [3(E),3a B]

46 |BlaBlb |H|H|H|H [A-[30(E),3a a]];.
HCK1:2)

Joddddi



193 BSb HHHH/ I\ Fcis FF 206 BsSb HHHHcis / | \ F 123 B5sb HH H
HOCH3 cis Br H51 Bla/lBBb HHHHCcis | | / 306 BsSb HHHHHCcis H 37
B5b H H Wélofdddsds cis: . HC1(1:2) TN/ H20(1:3) 54 B5b H PCHEPD201547 Ci S;
.HClI (1:2) 49 Bla/lBlb HHHHcis;.HO(1:2) 204 BsSb HHHHI I\ cis s 45
Bla/Blb HHHHi 61 Bla/Blb HHHHI\ cis N W 02/ 066484 PCT/ EP02/ 01567
-56 b3 R NCOa N Nc\ d ORS \O/-%

~° N
[ R8
\0 O
Comp. | Ex. nr. R® R’ Phys.data and
nr. a b ¢ d stereochemistry

116 B8 H{H|H|H /\%@ cis

64 B10 H{H|H|H [3o(Z),3a o]
=

41 |[BlaBlb |H|H|H|H [3(E),3a al;.
HCI(1:2)

&
F OCH )
33 |BlaBlb |H|H|H|H| - 3 [3o(E),3a o] ;.
o HCI(1:2)
=
39 |BlaBlb |H|H|H|H /\/\©\ [Bo(E),3a o ;
oct, HCI(1:2)
102 B8 H|H|H H/\/\O\O cis
O

44 Bla/Blb ([H|H{H|H

F
/\/\@
42 Bla/Blb |H{H|H|H /\/\Q/F [3a(E),3a o]
/\/U

[3a(E),3a a]

189 B13B HIH|H|H cis

43 Bla/Blb (H|H | H|H [Ba(E),3a a ;.

HCI(1:2)

313 {Bla/Blb |H{H|H|H [A-[3c(E),3a o]




Conp. Ex. nr. R8 R3 Phys.data and nr. a b c d stereochemistry Bla/Blb HH
HHcis; . HC(1:2) / | NHO0(1:2) 58 Bla/lBlb HHHH/ I\ cis 4 BldBle HH
HH/ I\W(Bom@;m 33 Bsb HHHHcis 47 Bla/Blb HH H H BCTEB)2/H&7( 1: 2) O
50 BSb HHHH/ \ cis;.HO(1:2) / 53 BSb HHHHcis;.HCO(1:2) 32 BlaBlb
HHHHCcis 19185bHHHHII\Cis 56 BlaBlb HHHHcis NI / 48
Bla/Blb HHHHOI\ cis;.HC(1:2) F &0-BSb HHHH/ | cis WO 02/ 066484
PCT/ EP02/ 01567 -57 b R3 NOar ON- NN d / I \ ¢ RB \O/ Oco*. Ex.
nr. R8 R3 Phys.data and nr. a b c d stereocherln'stEJB B5Sb HHHHcis 78
BSb HHHHICY cis N—0 a N~

RS

o 0
Comp. | Ex.nr. R® Phys.data and

stereochemistry

[B-[3a(E),3a al]]

5 Bld/Ble |H|H|{H}|H

R3
/\/\@\
Cl
100 B8 HIH|{HH cis
F

Cl
108 B8 H|ul|H|H /\/\©/ cis
113 B8 H|H|H|H /\/\@\ cis
i Cl

105 BS H|H|H|H \ cis
P
106 BS H{H|H|H /\/\Ej/Br cis
107 B8 H|H|H|H /\/\O\ cis
Br
CF,
111 B8 H|H|H|H cis
P
CF
101 B8 H|H|H|H /\/\©/ 3 cis
103 BS H{H|H|H /\/\Q\ cis
CF3
CFH i
112 B8 HIH|H|H F,C cis

J




0O 68 BSs b HHHHcis/~O\ F 27BIS5 HHHHCH | / 147 B 15 HHHH-~O
I\ cis CH3/ F142 BHHHH" " e-yOO0Ocis CH3 035 B5b HHHHI[3a(9), 3a
a] F OwosbweBab HHHHcis 308 BSb HHHHcis N 66p@baprdd/sdd H ci s
WD 02/ 066484 PCT/ EP02/ 01567 -58 Npab N,R3 ON d c | R8 Conmp. Ex.
nr. R8 R3 Phys.data and nr. a b ¢ d stereochemstr 26 B 14 HHHHH Nz~
[3a,3a a] ,~y 309 B14 HHHHB-cis 3@-B 14 HHHHHB-cis 311 B 14 H
HHHNOHB-cis 312 Bla/Blb HH HH [B-[3a(E), 3a a]]

b

R3

N——O a (\j\l/
/
_O N\\>\\d
c 8
\O O

Comp. | Ex.nr. R® R’ Phys.data and

nr. a b c d stereochemistry

104 BS H|H|H|H /\/\©\ cis
COOCH;
(0]
182 BI3 |H|H|H|H cis
y 0/

(o]
109 B8 H|H|H|H Il cis
F N
L
180 B13 H|H|H|H Ny cis
/\/\é

20 BS HiH|H|H cis
/
H
110 B8 H|H|H|H /\/\©/C3 cis
114 B8 H|H|H|H /\/\O/O\Q cis

175 B13 H{H|H|H

/\/\@
176 B13 H|{H|H|H /V/UCN cis
/\/\@

cis

115 B8 HIH|H|H cis




Nzzt OH2 Bla/ilBlb HHHH|[3a(E),3aa] 7 Big HHHHJ[A[3a(E),3aa]] 8
Big HHHH[B-[3a(E),3a a]] 1 Bla/Blb HHHH]I[B-[3a(E), 3aa]];.

HCl (1: 2) .W0¢meck34 30 B a/BIb HHHHI[3a(E),3a R 46 BramBhboseH H H
[A-[3a(E),3aa]];. HC(1:2) WD 02/066484 PCT/EP02/01567 -59 b N-O ar, N
N_,N dR8 \O/ OComp. Ex. nr. R8 R3 Phys.data and nr. a b c d
stereochem str 116 BE HHHH I\ cis 6#28 10 HH H H [3a(Z),3a a] 41
Bla/Blb HHHHCH3 [3a(E),3a0];. HA(1:2) 38 Bl aB|l b HHHH OCH3

[3(x(E),3a a] ;. HCA(1:2) 39 Bla/BIb HHH Hb[3(§(E),3a a] ; OCH3
CHCI (1:2) 102 BS HHHH/ \ I \ | cisqO 4(@ 7BIb HHHHF [3cc(E), 3a
al] 42 BIa/BIbHHHHF[3(x8E),3aa N Ta
e \/\
C R8
o 0
Comp. | Ex.nr. R? R’ Phys.data and
nr. a b ¢ d stereochemistry
177 | B13 |H|H|H|H O cis
U
F
184 B13 H|H|H|H (B)
F
172 B3 H|H|H|H (A)
F
185 B13 H|H|H|H (B)
F
173 B13 H|{H|H|H (A)

186 B13 H{H{H|H B

1

167 B13 H H|H|H cis

jas]

170 B13 HI{H|H|H cis

T

171 B13 HIH|{H|H cis

Sddddddg



(x(E),3a a] ;. F HA(1:2)

I 2/ 066484 PCT/ EP02/ 01567 -60
r. R8 R3 Phys. data andTmpo2/@séy c d

I\ [B-[3a(E),3a a]] F d 100 B8 HH
cis 113 B8 HH

/ 1\ Br cis-63t07 B8
HH/ I\ CF3 cis 10

B Q

189 B 13BHHHHFCcis 43 B
313 Bla/Blb HH HH I\ 3
b 3 R OWao02D66484xx3 Nd C Co
stereochem stry 5 Bld/Ble H
HHcis 108 BB HHHH/ I\
HHHHcis 106 B8 HH HH
HHHHOCF3 cis 101 B8 HH
112 BB HH HH F2C cis

HH/ I\ cis Cd Br 105 B8
HHHH/ I\ cis Br 111 B8
388HHHHcis CF3 / CF2H

/O

\O O
Comp. | Ex.nr. R® ; R’ Phys.data and
nr. a b ¢ d stereochemistry

168 B13 H|{H{H|H cis

174 B13 H{H|H|H

/\/ﬁ
F
cl
187 B13 H|H|H|H (B)
/\/\@\
o
E {
A/A/©
‘ Cl

(A)

169 B13 H{H| H|H cis

22 B10 H|{H|{H|H [Ba(E),3a o]

O.
118 B7 H|H|H|H /\/\@j cis
O
119 B7 lulalu Z 0.0 cis
O

124 B6 H|H|H|H /\/\Q\—j [3a(E),3a o]
(@)

125 B6 H|H|H|H M@j [3(E),3a &
O




WO 02/ 066484 PCT/ EP02/ 01567 -61 b 3 R NCOa ~-N OMN d 111 1 R8 Conp.
Ex. nr. R8 R3 Phys.data and nr. a b ¢ d stereochemstr 104 BB HHHHcis
/ COOCH3wa820d8483 HHHHO cis 14- IIN1 0-11 O 109 B8p¢t/EPM/Hsd7l cis /
|l \ 180 BI3 HHHHcis 20 BB HHHHCH3 cis 110 BB HHHH/ I\ CH3 cis
114 BB HHHHI | cis 175 B13 HHHHOCNcis 176 BIS HHHH/ I\ CN

cis 115 BB HHHH/ I\ cis CN W 02/ 686484 PCT/ EP02/ 01567 -62 ,R N O a

b N3 N\ OdMd
b

Ay
N\'C/\J d8

R

3

N—0Q 2

/ N\
o) O

Comp. | Ex.nr. R® R® Phys.data and
nr. a b ¢ d stereochemistry
O
179 BI3 |H|H|H|H X cis
/
[0)
P
159 B8 H|H|H|H /\/\E—] cis
S
314 BS H|H|H|H A
/\/\U [A-[30(E).3a ]
S
35 | B8 |H|H|H|H /\/\U [B-[30(E).3a o]
S
160 B8 H|H|H|H /\/\m\ cis
Br
161 B8 Hi{H|H|H /\/\LS\"/Br cis
158 B8 H|H|H|H A Y cis
163 BS H|H|H|H Z i A cis
~Z
N
N.
164 BS H|H|H|H A i A cis
&
Cl
165 B8 HIH|H|H cis
=
| |
181 B13 H{H|H|H cis




R8 Conmp. Ex. nr. R8 R3 Phys.data and nr. a b ¢ d stereochem strl177 B 13 H
HHHcis | / 184 BIS HHHH/ I\ F(B) 172 BLIB3 HHHH (A 185 B13 HH
HHF (Bwok2a¢gds8l3 HHHHF (A 186 B13 HH H H F (B) pci/EP6¥0B&B H H H
Hcis F 170 BI3HHHH/ Fcis F 171 BI3 HHHH/ I\ Fcis F W
02/ 066484 PCT/ EP02/01567 -63 b 3 NOaqOd / RB Conp. Ex. nr. R8 R3
Phys.data and nr. a b ¢ d stereochenmi stf€l 168 B 13 HHHHcis | / d
174 B13 HHHH O (A
b
/R3
N—Q  ° N
0O / I\Qd
e ~
RS
o 0
Comp. | Ex.nr. R® R? Phys.data and
nr. a b c stereochemistry
55 Bsa |H|H|H O [3(E),3a o ;.
Z O HCI(1:2)
162 B3 H|H|H cis
B
| !
166 B8 H|H|H Z IN\ cis
S
178 | BI3 |H|H|H ‘ (A)
P’
188 | B3 |H|H|H ‘ (B)
T
316 B13 H|H|H J\/\Q [B-[30(E),3a o]
60 B5a H|H|H m (3a(E),3a 0]
70 B5b H|(H|H /\’/\© [B-[3a(E),3a ;.
HCI(1:2) H,0(1:1)
6 | B |H|H|H m [30(E),3a o]




F187 BI3 HHHHO (B) F 169 BI3 HHHHcis d 22 BILO HHHH

[3a(E),3a a] 118 B HHHH/ I\ Ocis O 119 B HHHHcis 120 B6 HH H

H/ (| cweohaasB6 HHHH/ | Q[3a(E),3a a] 0 125 B6 IFCHEH0T567 \
[3a(E),3a a] 0 WD 02/066484 PCT/EP02/01567 -64 b 3 R NOa N ON\ d
R8 11 0 OConp. Ex. nr. R8 R3 Phys.data and nr. a b ¢ d stereochem stry
B13 HHHH Qz~lIl No/Ocis O/0 1 159 88 HHHHcis S 314 BB HHHH
[A-[3a(E),3a all S

R3
N~—q ° j‘/
/
_o N\/\d
C R8
\O O
Comp. | Ex.nr. R® Phy‘s'.:data'and
nr. a b ¢ d stereochemistry

126 B5b HIH|H|H [A-[3a(E),3a a]]
[A-[3c(E),3a a]l; -
(E)-2-Butenedioate
(1:2)
[3o(R*,S*)E),3a o]

129 B5b H{H|{H|H

134 B5a [CHs H | H [CH,
137 BSa H CH,| H [CH, [30(R*,S*)(E),3a o]

139 |Bla/Blb |CHy H [CH,| H [30(R*,S*)(E),3a o]

3338 3

148 BIf |H|H|H|H [304(Z).3a 0]
190 | B3 |H|H|H|H

151 B13 |H|H|H|H O (A)
183 B3 |H|H|H|H (B)

W,

152 B13 HiH|H|H cis

W,

OO0~ O~ O



315 B HHHHI[B-[3a(E),3a all S 160 BE HHHHScis Br 161 BS HHHH
SBrcis 158 BB HHHHcis 163 BB HHHHcis N 164 BB HHHHcis d
165 B8 HwObb/béeust 181 B13 HH H H I\ \ cis WO 02/ 066484 PCI/EBRNALIL567
-65 b3 R N~Oa N N\Vd I \ ¢cR8 ""O/ OConp. Ex. nr. R8B R3
Phys.data and nr. a b ¢ d stereochemstr 55 B5a HHHH|[3a(E),3a a] ;.
HC1(1:2) 162 B8 HHHHcis /N 166 B F-HH H I \ \ cis 178 BI3 HHHH
(A) 188 BI3 HHHH (B) 316 B13 HHHH[B-[3a(E), 3a a]]

b

R3
N—-—O a (\JN/
/
_o N\/\ d
C R8
o 0

Comp. | Ex.nr. R® Phys.data and

stereochemistry

R3
153 B13 H|H|H|H cis
/\(\Q

154 B13 H|HH|H cis

192 BSa H|H|H|H [3(E),3a 0]

143 BSa H|H|H|H [3(Z),3a o]
Br

144 B5a H|H|H|H Z [30(Z),32 0
Cl

146 BSa H{H|H|H Z [3(Z),32 0]
F

150 B5a H|{H|H|H = [30(Z).3a 0]
CN

317 BSa H|H|H|H = [B-[3(Z),3a ]]

156 B13 H|{H|{HIH cis

155 B13 H|H|H|H /\K\©>< cis
Z
N
A




60 Bsa HHHH[3a(E),3a a] 70 BsSb HHHH][B-[3a(E),3a a]];.

HCl (1:2).H20(1:1) 69 B5b HH H H [3a(E),3a a] WO 02/066484 PCT/ EP02/ 01567
-66 b 3 WooNe4sNi ONJI\ d / | e R8 \O/ O Conp. Ex. RCT/ERVBOIRG
Phys:data and nr. a b c d stereochemstr. 126 BSb HHHH/ I\
[A-[3a(E),3a a]] 129 BSb HHH HJ[A-[3a(E),3a cc]];. (E)-2-Butenedioate
(1:2) 134 Bsa CHB HHCH3 / | \ [3a(R68*)(E),3a a] 137 B5a H CH3 H CH3 /
(\ [3a(R*,S*)(E),3a a] 139 Bla/Blb CH3 HCH3 H/ I \ [3a(R*,S*)(E), 3a a]
148 BIf HHHH/ I\ [3a(Z),3aa] 190 B13 HH KM H I\ 151 B13 HHHH/

I\ (A) 183 BI3 HHHH/ I\ (B) 152 3013H I\ cis WD 02/ 066484
PCT/ EPO2/ 01567 -67 b R3 N—O arNi N Jd
A0 \/\
C RS
\O
Comp. | Ex.nr. R® R’ Phys.data and
nr. a b ¢ d stereochemistry

200 BI12 H|H|HH [3a(Z),3a o}

207 BI12 H(H{H[H ‘>_§_=_§ [B-[30(Z),3a a]]

194 B12 HYHHIH [3a(Z),3a 0

195 BI2 H|H|H|H [Bo(E),3a o]

196 BI2 H{H{H|H [3a(E),3a o

318 BI12 HI{H|H|H

24 B5a H|H|H|H /\(\©\ [B-[30(E),3a ]

[A-[3a(E),3a o]

201 Bi2 HIH|HH [3(E).3a o]

197 B12 H{H| H|H {3a(E),3a o]

198 B12 H{H|H|H [3ou(Z).3a 0]




ON_~c\d ~I V' R \O/ OConp. Ex. nr. R8 R3 Phys.data and nr. a b c d
stereochem str153 BI3 HHHH/ (\ cis 154 BIS3 HHHH/ I\ cis 192 B5a H
HHH/ MopBeEd, 3a a] 143 Bsa HHHH/ I\ [3a(2), 3a abCBEPU2/018# B5a H H
HH/ I\ [3a(Z2),3a a] C / 146 Bsa HHHH/ I\ [3a(Z),3a a] 150 B5a HH
HH/ I\ [3a(Z),3a a] CN/ 317 Bsa HHHH/ I\ [B-[3a(Z2),3a a]] OCN/ 155
BI3 HHHH/ (\ cis 156 B13 HH H H/-6% cis W 02/ 066484 PCT/ EP02/ 01567
-68 ,R pab3 INNJAd R8 \O/ O Conp. Ex. nr. R8 R3 Phys.data and nr.
a bcdstereochernistry B 12 HH H H F [3a(2p, 3a gal 207 B12 HHHHF
[B-[3a(2),3a a]] N—O a N~
RS
o 0
Comp. | Ex.nr. R? R? Phys.data and
nr. b ¢ stereochemistry
199 B12 H|H i [3a(E),3a o]
Z
F
202 B12 H|H \ [304(Z),3a o]
F
L F
203 B12 H|H S ) [3a(E),3a c]
ey
157 B13 H|H ' cis
65 B9 H|H /\(D cis
O
21 BY H|H cis
25 B13 H|H /\)\@ cis
205 | Bsb H|H /VKQ Bo(E)3a a]
319 B5b H|H [A-[3(E),3a o]




194 B12 HHHH[3a(2,3a a] 195 Bi12 HHHH/ I\ F [3cc(E),3a cc] 196 B
12 HHHH/ I\ [3a(E),3a a] F 318 B12 HHHH/ I\ [A[3a(E),3a a]] F 24
B5a H H mdloZ/ode¥s4] B-[ 3a(E), 3a a]] 201 B12 HH H H p [ 3a(ByT/RRO2(}1567/ | \
197 B12 HHHHF [3a(E),3aa] /1 \ C 198 B12 HHHHFF [3a(2), 3a
a] WO 02/ 066484 PCT/ EP02/01567 -69 b NOa~-N " N, \ d RB \O/ O Conp.
Ex. nr. R8 R3 Phys.data and nr. a b ¢ #0stereochemistr199 B 12 HHHHF
[3a(E),3a a] [/ \ [/ F202812HHHHF[3a(Z) 3aal F F203B12 HHH
H[3a(E),3a a] r 157 B13 HHHHI cis

ﬁ -
d
o "X
R8
~o
Comp. | Ex. mr. R® R’ Phys.data and
nr a b c d stereochemistry
320 B5b H|H|H|H /\/]\@ [B-[30(E),3a o]]
321 B5b H|{H|H|H /\/k@ [B-[30(E),3a o(]]
322 B5b H|H|H|H /\/‘\Q [B-[30(E),3a ot]]
T OH
323 B6 H|H|H|H [B-[3(E),3a a]]
S
N
130 B6 H|H|H|H m [3(E),3a 0
18 B6 H|H|H|H /\m [30(E),3a 0]
S
324 B6 H|H|H|H /Y)U\ [B-[30(E),3a o]]
S
325 | B6 |H|H|H|H /\l/\@ [3e(2)3a 0
F S
121 B6 H{H|H|H /\m [B(E),3a o]
23 Bl H|H|H|H Z | A [30(Z),32 o]
N\ A
208 B7 H|H|H|H = | = [B-[30(E),32 o!]]
S
N
326 B6 H|H|H|H /Y\(\i [B-[3(E),3a o]




/ 1/ 65 B9 HHHH/
205 B5b H H H H [3a(E), 3a a]

Phys.data and nr.
321 B5Sb HHHH[B-[3a(E), 3a a]]
B6 HHHHI[B[3a(E), 3a all
324 B6 HH HH I

[3a(E),3a a] s

I\ cis o

21 B9 HHHH/

a] 208 BT HHHH/ Nz~ [B-[3a(E), 3aal] 2¢ N
/

\:\Jd

RS

I\ cis

Comp.

nr.

Ex. nr.

Phys.data and

stereochemistry

145

122

63

40

327

127

B6

B6

B5a

B5a

B6

B9

cis

cis

cis

cis

[B-[3a(E),3a o]

[A-[3a(E).3a a]]

25 BI3 HHHHCcis
319 BsSb HHHH[A[3a(E),3a a]] WO 02/ 066484
PCT/ EP02/W096@6648470 ,R NCO a b N3 N-\ d R8 Conp. Ex.
ab c d stereochem str

RCT/ERB2/R367

320 B5Sb HH H H [B-[3a(E), 3a a]]
322 B5Sbh HHHH|[B-[3a(E), 3a a]]

130 B6 AlIH HH 18 B6 HHH H/

[B-[3a(E),3a a]] s 325 B6 HHHHF ou

[3a(Z2),3a a] 121 B HHHH/ | [3a(E),3a a] 23 B 11 HHHH/ [3a(2), 3a




10, 326 B6 HHHH[B[3a(E),3a a]] WO 02/ 066484 PCT/ EP02/ 01567 -71 b NO
aN ON\ dR8 \0O/ OConp. Ex. nr. R8 R3 Phys.data and nr. a b c d

st er eochewpi®isesss 145 B6 HHH Hcis 122 B6 HH HHcis @®8TBPa2/biski H H ci s
OOu40Bsa HHHH/ I Fcis 327 B6 HHHH|[B-[3a(E),3a a]] F 127 B9 H
HHHI11 [A-[3a(E),3a a]] WO 02/066484 PCT/EP02/01567 -72- Table 2A: a \

b N IIII'IINN N/ 1/ j_' RNd R RI78r R2 not equal to -OCH3 Conp. Ex.
nr. R R2 R4 R6 Phys.data nr.
Table 2A :

R2 O R' or R? not equal to -OCH3
Comp.| Ex.nr. R! R’ R* R® Phys.data
nr. ‘
209 |BlaBlb H H H cis, E
263 |Bla/Blb H H H | c-COOMe [3a(E),3a o]
254 |Bla/Blb H F CH; [30(E),3a o]
232 BIf H OH H [3a(E),3a o]
237 | BIf H OH CH; [3(E),3a )
217 |Bla/Blb H OCH; H [30(E),3a a]
229 Blg H OCH; H [A-[3a(E),3a o]];
HCI(1:2)
230 Blg H . OCH; | H (B-[3e(E).3a a];’
HCI(1:2)
328 | Blg H OCH, CH; (3a(E),3a o]
239 | BIf H OC,H,0OCH; CH, [30(E),3a a]
231 |BlaBlb H OCH,0C,H,0OCH; | H [30(E),3a )
236 |Bla/Blb H | OCH,0C,H,0OCH; |CH, [30(E),3a a
247 | Bif H OC,H,0C,H,0C,H, |CH, [30(E),3a a;.
HCI(1:2)
238 | BIf H O(C=0O)NHC,Hs;  |CH; [3(E),3a at]
233 BIf H O(C=0)CH; H [30(E),3a at]
240 | BIf H O(C=0)CH, CH, [Bo(E),3a a]
248 | BIf H O(C=0)C,H; CH, [3(E),3a o]
249 | BIf H O(C=0)CH,0CH; |CH; [30(E),3a a
250 | BIf H i CH; [3(E),3a o]
N
329 | BIf H OC(=O)(§I(CH3)3 CH; [Ba(E),3a o]
251 BIf H _ A CH; [3o(E),3a a}
243 | BIf H \O_O CH, [3(E),3a




209 Bla/Blb HHHcis,E 263 Bl a/BIlb HHHc-COOWw [3a(E),3a a] 254
Bla/Blb HF CH3 [3a(E),3aa] 232 BIf HOHH[3a(E),3a a] 237 BIf HOH CH3
[ 3a(E), 3awalo2/o&l84 Bl a/ Blb H OCH3 H [3a(E), 3aa] 229 Bi g HPOTHP0t01567
[A-[3a(E),3a a]]; HC(1:2) 230 Big HOCH3 H[B-[3a(E),3a a]]; HCL(1:2)
328 Big H OCH3 CH3 [3a(E),3a a] 239 BIf HOC2H4OCH3 CH3 [3a(E),3a a] 231
Bl aBl b H OCH20C2HAOCH3 H [3a(E), 3a a] -236 Bla/Bl b H OCH2OC2HAOCH3 CH3
[3a(E), 3aa] 247 BIf H OC2HAOC2H4AOC2H4 CH3 [3a(E),3a a];. HCO(1:2) 238 Bif
H Q(C=O NHC2H5 CH3 [3a(E),3a a] 233 Bif H O C= H [3a(E),3a a] 240
Bif HQ(COCH3 CH3 [3a(E),3a a]y—348 B'f H O BCH3 [3a(E), 3a a]
249 Bif H Q(C=0) CH2OCH3 3a(lf) , 50 Bife [3a(E),3a a] -0~
329 Bif H OC(=0) C(CH3) 3 (BY;3a a] ~ 251 Bif Hg il CH3 [3a(E), 3a a]
0 243 Bif H\O -0 CH3 [3;2;1 a VQ1%r2A96 48 P%@EPOZ/OlSG? -73 a NbD
R O 3

not equal to -

Comp.| Ex.nr. R! R? R* R® Phys.data
nr.
330 BIf H CH; (3a(E),3a o]
N\ » N
L)
242 BIf H OC,H;N(CH;), CH3 [Bou(E),3a o]
260 BIf H OSOH CH,3 [3o(E).3a o]
211 (Bla/Blb Cl H H {30(E),3a o]
246 [Bla/Blb Cl OCH;,3 CH,3 [30(E),3a o]
212 |Bla/Blb Br H H [3a(E),3a o]
17214, Blg Br H H [A-[30(E),3a a]]
215 Big Br H H [B-[3c(E),3a a]
1235 |Bla/Blb F F CH, [3a(E),3a o
241 | BIf F OCH; CH; [Ba(E),3a ct] ..
216 BIf phenyl H H [3o(E),3a o]
219 |[Bla/Blb CH, H H [3ouE),3a o]
244 BIf F SCH; CH, [BouE),3a o]
331 BIf OH OH CH; [B-[30(E),3a 0] ]
HCI(1:2)
255 Blc OH OCH;, CH, [3a(E),3a a]
257 BIf O(C=0)CH; OCH;, CH; [3a(E),3a o]
332 BI1f OCH,0C(=0) OCH;,4 CH; [3a(E),3a o]
-CH;
333 BIf O(C=0)CH; OCH;, CH, [B-[3a(E),3a a]]
213 [Bla/Blb OCH; H H [3a(E),3a o]
3 Blc OCHj; OH CH;, [3(E),3a o]

6 BIf OCH; 0O(C=0)CH;, CH, [3a(E),3a o]
334 BIf OCHj; O(C=0)CH,4 CH; b-F [B-[3o(E),3a a}]
335 BIf OCH; O(C=0)CH;,4 CH, c-F [B-[3a(E),3a a]]
336 BIf OCH; O(C=0)CH;,4 H c-F [B-[3a(E),3a a]]

~
337 | BIf OCH, o] CH, c-F [B-[3(E),3a o]



R/ NDRAe(/ RR dR oRlL or R not equal to -OCH3 Conp. Ex. nr. R R2

R4 R6 Phys.data nr. 330 Bif HCH3 [3a(E),3a a] ON 242 BIf H

OC2HAN( CH8D22/066384 3a(E),3a a] 260 BIf H OSO2H CH3 [ 3a( E) pea/E®p2/03il
Bla/Blb 0 HHIJ[3a(E),3aa] 246 Bla/Blb d OCH3 CH3 [3a(E),3a a] 212 B
la/BIb Br HH [3a(E),3a a] 214 Big Br HH[A-[3a(E),3a all 215 Big Br
H[B-[3a(E),3a a]] 235 Bl a/Blb FF@# [3a(E),3ari.] 241 Bif F OCH3
CH3 [3a(E),3a a] 216 Bif phenyl HH[3a(E),3a a] 219 Bla/Blb CH3 HH
[3a(E),3aa] 244 Bif F SCH3 CH3 [3a(E),3a_a] . 331 Bi§ OH OH CH3
[B-[3a(E),3a a] ] HCO(1:2) 255 Riq OH Ba a] 257 Bif
QC=0 CH3 OCCH3 CH3 [3a(E), 3 CH3 [3a(E), 3a a]
-CH3 333 BIf QC=0) CH3 [ 3a(E), 3a a]] B la/Bib OCH3 HH

3a(E), 3 3 Bic OCH3 w33 a] 6 BIf C=0) CH3 CH3
%32% E§ , 30 Z} 334 B f aig%%ab%“’f‘%?‘[@& E), 32( a]])

Comp. | Ex.nr. R R? R* | R® Phys.data
nr. 1
338 BIf OCH; il CH; [B-[3(E).3a o]
\O)lW
339 B1f OCH; i CH; [B-[3a(E),3a a]
\O SN
P
N
340 BI1f OCH; OC(=0O)NHC,H; CH; [B-[3(E).3a o]
341 Bl1f OCH;, OC,HsN(CH;), CH; [B-[3(E),3a a]]
342 BIf OCH;, OCH,OC,H,0OCH;  |CH; [B-[3a(E),3a o]
343 _ I?_l,f‘ OCH; OC(=0)OCH; CH; [B-[3a(E),3a o]
344 | .‘lef OCH; OCH,CH=CH, CH; [B-[3a(E),3a o]
45 | BIf OCH,4 OCH,CH,OH  |CHj [B-[3a(E),3a o]
| HCI(1:2)

346 BIf OCH; 0S0,-CH;,4 CH; [B-[3(E),3a o]
348 BIf OCH; H CH; [3a(E),3a o]
349 Bif OCH; phenyl CH; [3a(E),3a o]
350 B1f OCH; SCH; CH; [3auE),3a a]

Trifluoroacetate

(1:1)

H



335 BIf OCH3 O C=O)CH3 CH3 c-F [B-[3a(E),3a a]] 336 Bif OCH3 O C=O CH3 H
c-F [B-[3a(E),3a all 337 Bif OCH3 \Q-< CH3 c-F [B-[3a(E),3a a]] WO
02/ 066484wB@2h&R8L/ 01567 -74 a N_ N/ \ b s R NI R4 ePCTRPI2AIS67T d R2
Rl or R2 not equal to -OCH3 Conp. Ex. nr. RL R2 R4 R6 Phys.data nr. 338
BIf OCH3 0 CH3 [B-[3a(E),3a a]] o0 339 Bif OCH3 o CH3 [B-[3a(E),3a a]] -o
\ N 340 BIf OCH3 OC(=O) NHC2H5 CH3 [B-[3&(E),3a a]] 341 BIf OCH3
OC2HS5N(CH3) 2 CH3 [B-[3a(E),3a a]] 342 Bif OCH3 OCH20C2H4COCH3 CH3
[B-[3a(E),3a a]] 343 B If OCH3 OC(=O)OCH3 CH3 [B-[3a(E),3a a]] 344 Bif
OCH3 OCH2CH(tRp CH3 [B-[3a(E),3a a]] 345 BIf OCH3 OCH2CH2OH CH3
[B-[3a(E),3a aJ] HC1(1:2) 346 BIf OCH3 0S02-CH3 CH3 [B-[3a(E),3a a]] 348
Bif OCH3 HCH3 [3a(E),3a a]] 349 Bif OCH3 phenyl CHh3 [3(x(E),3a a]] 350
Bif OCH3 SCH3 CH3 [3a(E), 3aa]] Trid | uogoa b
/

R N RY o | Z §6
d
R2 N R' or R% not equal to -OCHj3
b

Comp.| Ex.nr. | R’ R! R? R* R® Phys.data

nr.
210 B2a H H H H [3ouE),3a a]
234 B2a H H H CH; [3(E),3a a}
256 |Bla/Blb H OCH; OCH;, H [3a(E),3a a]
351 |Bla/Blb H OCH;, OCH;, H b-F [3a(E),3a a]
352 |Bla/Blb H OCH;, OCH;, H b-F [A-[3a(E),3a al]
353 |Bla/Blb H OCH; OCH; H b-F [B-[3a(E),3a ]
354 |Bla/Blb H OCH; . OCH; H c-F [3(E).3a ]
258 |Bla/Blb H OCH3 OCH; H [B(E),3a a]

12 | B3b H OCH; OCH; | | CH, [A-[3(E),3a a]]
253 B3b H OCH3 OCH; CH, [B-[3a(E),3a a]

11 B3a H OCH;, OCH;, CH, [3o(E),3a a]
223 Bl6 H OCH;,4 OCH;, H [3ouE),3a a]
261 BIf H H OCH; CH, {3a(E).3a ]
228 B2b CH, H H H (3(E),3a o]
252 B3a CH, OCH; OCH;, CH; [3(E),3a a
259 |Bla/Blb| benzyl H OCH;,3 CH; [Ba(E),3a a]
222 Bl6 C(=0)CF; | OCH, OCH; H [3a(E),3a o]
224 B2b C(=0)CF; H H H [3a(E),3a ]
225 B2b C(=0)CH; H H H [3a(E),3a a]
226 B2b )(L H H H [3a(E),3a a]

0C,Hs
227 B2b )OL H H H [3a(E),3a a]
NHC,Hg4




WO 02/ 066484 PCT/ EPO2/ 01567 -75- Table 2B: a Nb N _RERNReC d R2
N RL or R2 not equal to -OCH3 R7 Conp. Ex. nr. R7T R R2 R4 R6 Phys.data
nr. 210 BReaoklobésb# H [ 3a(E),3a a] 234 B2a H H H CH3 [ 3a( Epc3&pa}/015266 B
la/BIlb HOCH3 OCH3 H[3a(E),3a a] 351 Bla/BIlb HOCH3 OCH3 H b-F
[3a(E),3a a] 352 Bla/Blb HOCH3 OCH3 H b-F [A-[3a(E),3a a]] 353 Bla/Blb
H OCH3 OCH3 H b-F [B-[3a(E),3a all 35478 la/B|Ib H OCH3 OCH3 H c-F
[3a(E),3a a] 258 Bla/Blb HOCH3 OCH3 H[3a(E),3a a] 12 B3b H OCH3 OCH3
CH3 [A-[3a(E),3a all 253 B3b H OCH3 OCH3 CH3 [B-[3a(E),3a a]] 11 B3a H
OCH3 OCH3 ebda(E),3a a] 223 B 16 H OCH3 OCH3 H [3a(E),3a a] 261 B If H
H OCH3 CH3 ,3a a] 228 B2b CH3 HH H[3a(E),3a a] 252 B3a CH3 OCH3
OCH3 CH3 [3a(E),3a a] 259 Bla/Blb benzyl HOCH3 CH3 [3a(E),3a a] 222 B 16

C(=0) CF3 OCH3 OCH3 H [3a(F), 3a a 22|51/~B% HHHI[3a(E),3a a] 225
SN

B2b C(=O CH3 H H H [3a(E), 3a
R
R' or R? not equal to -OCHg,

Comp. | Ex.nr. R! R? R* Phys.data
nr.
220 B16 H OCH; H [3c(E),3a a];
HCI(1:2)
218 B5a H H H {3a(E),3a a]
5
Table 3A :
R3
_ |/\N/
R [ N\)
R? (0]
Comp | Ex. nr. R! R? Phys.data

262 |Bla/Blb| H H cis

264 |Bla/Blb| H H cis

265 |Bla/Blb| H OCH,4

ge
RS
267 |BlaBlb| H |7 oc, cis

cis; HCI(1:2)

268 BIf H OH cis

~
260 | BIf | H o]

cis

270 BIf H ~ /< cis




0 226 B2b AHHH([3a(E),3a a] OC2H5 0 227 B2b J HH H [3a(E), 3a a]

/" NHC2H 5 WD 02/ 066484 PCT/ EP02/ 01567 -76- Table 2C: RNJ R4 | R2 Rl or
R2 not eowelo2nes48OCH3 Conp. Ex. nr. R R2 R4 Phys.data niCTA202/8567 H OCH3
H[3a(E),3a a]; .HC(1:2) 218 Bbsa HHH|[3a(E),3a a] 5 Table 3A° NR3 Rl
N R2 omp Ex. nr. R R2 R3 Phys.data nr. 262 Bla/Blb HH cis 264 Bla/Blb
HHcis 265 Bla/Blb HOCH3 / \ cis;HC-1-2) 267 Bla/Blb H-'c'-"c'' OCH3
/ \ cis 268 BIf HOH/ \ cis 269 BIf H\~~~/ \ cis F

/R3

R

R? (o)
Comp | Ex. nr. R' R? R’ Phys.data
nr.
271 | BIf H |, /Cf [3o(E),3a o
273 | BIf H O(C=0)CH cis
355 | BIf | OCH; | O(C=0)CH, B-cis

357 B1f OCH; | O(C=0)CH; [B-[3a(E),3a a]]

358 B1f OCH; | O(C=0)CH; . [B-[3a(E),3a a]]

{B-[30(E),3a a]j

IR

359 | BIf | OCH; OCH,
360 | BIf | OCH, OCH; - [B-[30(E),3a o]
361 | BIf | OCH, OCH; [B-[3c(E),3a ]}
F
362 | BIf | OCH; OCH, /\)\©\ [B-[30(E),3a a]]
O/
363 | BIf | OCH, OCH; _ F|  [B-[30(E),3a o]
F
364 | BIf | OCH, OCH; [B-[30(E),3a ]]

>§\

hes}




270 Bl f HX/ I\ cis OF\ / W 02/066484 PCT/ EP02/ 01567 -77 R3 N NR
[/ NV | RZ/ Oonmp Ex. nr. R R2 R3 Phys.data nr. 271 Blf H[3a(E), 3a a]
273 Bl f HvO(o@eeu€H3 / \ cis 355 BIf OCH3 (C=0O)CH3 / \ BrcrEPiB&is6Bl f OCH3
O COCH3 [B[3a(E),3a a]] 358 BIf OCH3 C-OCH3 [B-[3a(E),3a (x]] 359 B
1f OCH3 OCH3 [B-[3a(E),3a (x] j 360 Bif OCH3 OCH3 F [B-[3a(E),3a a]] 361
Bif OCH3 OCH3 [B-[3a(E),3a a]] F 362 BIf/80CH3 OCH3 [B-[3a(E),3a all 363
BIf OCH3 OCH3 F [B-[3a(E),3a a]] 364 BIf OCH3 OCH3 [B-[3a(E),3a a]] F F
WO 02/ 066484 PCT/ EPO2/ 01567 -78 ~ R3 N 1 X RZ OConp Ex. nr. R R2
R3 Phys. data N— PVRN

al | P,

R? 0
Comp | Ex. nr. R! R? R’ Phys.data
Ir.
t
365 BIf OCH; OCH; /\/‘\é [B-[3c(E).3a o]
366 BIf OCH; OCH; /\)\Q/Cl {B-[30(E),3a o]
367 BIf OCH; OCH; /\)\Q\ [B-[3a(E),3a o]
Cl
368 BIf OCH; OCH; /\/l\©\ [B-[30(E),3a a]]
e
369 BIf OCH; OCH, [B-[3c(E),3a o]
' , =
370 BIf OCH; OCH; /\/k©/o\ [B-[30(E),3a a]]
371 BIf OCH; OCH;, /\)\Q [B-[3(E),3a a]
OH
372 BIf OCH;, OCH; P [B-[30(E),3a a]]
HCI (1:2)
373 BIf OCH; OCH; /\Aﬁ:l\ [B-[3(E),3a a]]
F
374 BIf OCH; OCH; /\)\(:[F {B-[3a(E).3a o]
F
375 BIf OCH;, OCH, P N [B-[3a(E),3a a]]
=
I P




nr. 365 Blf OCH3 OCH3 [B-[3a(E),3a a]] 366 Bif OCH3 OCH3 c- [B-[3a(E), 3a
a]] 367 BIf OCH3 OCH3 [B-[3a(E),3a a] ci 368 Blf OCH3 OCH3

[ B- [ 3a( E)\wBaapys4s869 Bl f OCH3 OCH3 [B-[3a(E),3a all 370 BCi/m@ARSQCH3 / |
\ \ [B-[3a(E),3a a]] 371 BIf OCH3 OCH3 [B-[3a(E),3a a]] OH 372 Bif OCH3
OCH3 [B-[3a(E),3a a]] HA (1:2) 373 BIf OCH3 OCH3 [B-[3a(E),3a a]] F 374
BIf OCH3 OCH3 F [B-[3a(E),3a a]] F 3757Btf OCH3 OCH3 [B-[3a(E),3a all WO
02/ 066484 PCT/ EP02/ 01567 -79 R3 N R NI \ R/ OComp Ex. nr. R R2 R3
Phys.data nr. 376 Bif OCH3 OCH3 [B-[3a(EL~3a_a&f] 377 BIf OCH3 OCH3 s
[B-[3a(E),3a a]] 378 BIf OCH3 OCH3T -[3@% a]] WO 02/ 066484

PCT/ EP02/ 01567 -80- Tabl er8B ; / N

R? (0]
Comp | Ex. nr. R! R? R? Phys.data
nr.

376 BIf OCH; OCH; = x [B-[30(E),3a o]
I Z

377 BIf OCH; OCH; = s [B-{30(E),3a o]
\ /

378 Bif OCH; OCH; P [B-[3(E),3a a]
\ /




NR3 N~_J R NV RZNR/ omp Ex. nr. R7T R R2 R3 Phys.data nr. 275 B5a
HOCH3 OCH3 cis C cis 274 B5a HOCH3 OCH3 ---_i0 ):>F 379 BIf H OCH3
OCH3 [ 3a(Ep,03a6cap4 [3a(E),3a a] 380 BIf H OCH3 OCH3 ou 2PeTRPa2/H5CH3 OCH3
/[ (\ cis 276 Bba HOCH3 OCH3 | \ \ cis 381 Bsa HOCH3 OCCH3 / I \ cis F
382 B5a HOCH3 OCH3 9 B2Za HHH/ I\ cis 10 B2b C(=OCH3 HH/ I \ cis
266 B2b CH3 HH/ | \ cis WD 02/ 066484 #€T/ EP02/ 01567 -81- Table 3C: R3
R / N1\ 2/ Ronmp Ex. nr. R R2 R3 Phys. data

Table 3B :
R}
9l
Comp | Ex. nr. R’ R! R? R? Phys.data
nr.
275 | Bsa H OCH, OCH, /\©\ cis
Cl
O.
274 | BSa H OCH, OCH, d \©\ cis
F
379 | BIf H OCH, OCH, /\)\Q [3o(E),3a o
380 | BIf H OCH, OCH, /m [30(E),3a o
S
272 | B5a H OCH, OCH, cis
276 | BSa H OCH, OCH, /m cis
s
. N
381 | BSa H OCH, OCH, cis
F
O.
382 | BSa H OCH, OCH, hd
9 B2a H H | H cis
10 | B2b |cE=o)cH, | H H cis
266 | B2b CH, H H cis




nr. 28 B16 HOCH3 / ( \ cis; HCI(1:2) Table 4: OrN-IR3 RI N/ OO
Conmp. Ex. nr. ' R3 Phys.data nr. 277 la/Blb cis;.HCI(1:2) 278 |laBlb

[ 3a(E), 3awalo2/0664BiCI (1: 2) 279 3laBlb H2 [3a(E), 3a a] WO 02/,0&68201567

PCT/ EPO2/ 01567 -82- Table 5: R (CH2)m PIf Conp. Ex. nr. 1 mPir Phys.data
nr. 280 la/Blb 2 trans 29 B17 CH3 1 -NH-{ ,N cis 281 B 17 CH3 1 -Nve__
'N_cis 282 B 17 CH3 1 -N(CHO _ ,N ci$1-283 B17 CH3 1 NNCHz NCH cis 5 C.
Phar macol ogi cal exanpl es Exanple Cl1 : Binding experinment for a?_adrener is
receptor subtypes and for 5-HT transporter General 10 The interaction of
the compoungg,.QF.Formula (1) with ha2-receptors and h5-HT- transporters was
assessed in 1n vitro radioligand binding experinents. In general, a |ow
concentration of a radioligand with a high binding affinity for a

particul ar receptor or (\ _R
R} ! N\J

Comp | Ex. nr. R R? R’ Phys.data

28 | BI6 H OCH, cis; HCI(1:2)

Table 4:
R3
Nl_ 0 (\ N/
G SO RN
|\O O .

Comp. | Ex. nr. R' R’ _ Phys.data

nr.

277 BlaBIb D cis; HCI(1:2)
278 [Bla/Blb 0 /V\@ [3o(E),3a al;
HCI(1:2)




transporter is incubated with a sanple of a tissue preparation enriched in
a particular receptor or transporter or with a preparation of cells
expr essi yookwoersd human receptors 15 in a buffered nedi umpcDmpongiSthe
i ncubation, the radioligand binds to the receptor or transporter. WWen
eqU|I|br|un1of bi nding is reached, the receptor bound radioactivity 1is
separated fromthe non-bound radloact|v1?y and the receptor- or
transporter-bound activity is counted. The interaction of the test
conpounds with the receptor is assessed WO 02/ 066484 PCT/ EP02/ 01567 -83 in
conpetition binding experinents. Various concentrations of the test
conpound arXEebleadded to the incubation m xture containing the receptor- or
transporter preparation and ’adlollgand The test compound in

ha2B and ha2C receptor

proportion to its bind‘-gg:
porter was

of the radioligand. The
bi ndi ng was [ 3H] - r aul™wg f
[ 3H] par oxeti ne. Cell cul ture and menbrane preparation. CHO cells, stabile
transfected with human adrenergic-a2A- -a2B or a2¢ receptor cDNA, 10 were
cul tured |ngglhgg§p'aywbdimjed Eagle'sPWEdiun1(DNEh%4@%grient m xture
Ham s F12 |(ratijo 1:1) (G bcg, Gemt-Bel gium) supplenpnted with 10 % heat
i nact i vat gd~—f-gtal—cakf—sedtum-(Life_Technologies—Merelbeke Bﬂlgiun) and

u

anti bi oti de8¢ 10®a/BWb M penici | [in/G MO0 g/ m stregonyci n sul phate, 110
it g/m pyruvidq acid and 100 It |g/ -glutam ne)| One day before
collection, cellls wereg indiced with 5 o 15 sodi unputyrate. Upon 80-90 % of
conf |l uencd,2ocel|lm7wer eocggr aped i n_ phogph bufferad saline wthout Ca2+

and Mg2+ gnd caql | ected by Centrlfugat on at 1500 x| g for 10 nmin. The cells
wer e honodeni sgd in Tnis-HE 50| nM usi an U tratprrax honogenizer and
centri fugdddt or| B1d mi PEb 23,50}—ngr<EE§>pellet wa%s washed once by
resuspensijon arjd rehonogeni zati on and final pe Iet was resuspended in
Tris-HA ded 1 al i quot s stored 70C. Bi ndi ng
experinent:%gr agbadréﬁg% ig1c reé@ﬁ?ﬁﬁi%?}??bes NEﬁEranes werle t hawed and
re- honogeni zed |i n i ncubati on buffer I lglycinel25 mM pHB.0). In a
total vol 483 off BO0 AIQCEE- 10 g | ei Ngg—Nsacubat pds wi th 25

[ 3H raul wgl sci e (NETH{722) |(New| Enylasd Nuclear, USA) (1 nMfilna
concentration)

5 C.Pharmacological examples

Example C1 : Binding experiment for o;_adrenergic receptor subtypes and for

5—HT transporter

General

10 The interaction of the compounds of Formula (I) with hop-receptors and hS-HT-

transporters was assessed in in vitro radioligand binding experiments. In general, a low
concentration of a radioligand with a high binding affinity for a particular receptor or
transporter is incubated with a sample of a tissue preparation enriched in a particular
receptor or transporter or with a preparation of cells expressing cloned human receptors

15 in a buffered medium. During the incubation, the radioligand binds to the receptor or
transporter. When equilibrium of binding is reached, the receptor bound radioactivity
is separated from the non-bound radioactivity, and the receptor- or transporter-bound

activity is counted. The interaction of the test compounds with the receptor is assessed



with or without conpetitor for 60 mn at 25C followed by rapid filtration
over G-/B filter using a Filtermatel96 harvester (Packard, Meriden, CT).
Filters wo®nedased extensively with ice-cold rinsing buterer(Zeiss? HCI 50
mM pH 7.4). Filter-bound radioactivity was determ ned by scintillation
counting in a Topcount (Packard, 30 Meriden, CT) and results were expressed
as counts per mnute (cpm). Non-specifi€3-binding was determned in the
presence of 1 M oxynetazoline for ha2A- and ha2B receptors and 1 M

spi roxat ri nig chfipefi@@rbineegRk pérfment Vi A6 GoRknReToERIZAOESEOmpoiifd Blendi ng
experinment for g—HT_transporter Human pl atel et nenbranes (Cceani X
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50-100 tg pict&itrativasnhibietiadias oMheadiSiifapdr TherAdielidahe &b} hihgw Engl and
Nucl ear, USA) (0.5 nMfinal concentration) with or wthout conpetitor for
60 m n st i ; ' { b

ncubat on 3H e Bl R R BIPAT I DRAald I PR lant Biter

pol yet hyl enganPAgparss@ting @ Filtermate 196 harvester (Packard, Meriden,

CT). Filters were rinsed extensively with ice-cold buffer and 10

radi oactivity on the filters was counted in a Topcount liquid scintillation

counter (P@&i(@lh re I\{lb(”n Sgrang}e Data were expr essed as cpm I mpramne (at
IM fi nal det erm ne the non-specific binding.
Dat a anal ysCHOaRMs, sebilk tiandfoe b vath fhiuiah adfeaygid-0, 4L Ne,p beageeepidr cormound
were cal cul ated as a percentage of total bindi naamaasured in the absence

of testlOconperasdltured in Botbeese’ s Modificd Eagley's Mediuge (leMEM)/Natriest mixterendi ng
versus the » vl f.. . t£al.i d [
aut omat i cal]:{é)rggs\gﬂgﬁgﬁt@dl,'igﬁﬁ’%?ﬁ%i%@élh?ﬁ ﬁ‘?‘%ﬂlérﬁ%ﬁé‘gﬁt\}}gg%gﬁ 11?2}0 R4 dusi ng
non-linear fetadgilesGin@nLifd TechmolEiesy Mepdbelef Bélgin)cadpatitidtcsve 0@ Ideil ved
fromindividual_curves. 20 Al conpounds according to formula él) pr oduced
an i nhi bi t i BSAICAHINIG AP wglmi steeptpamysin sulghatg, ddP nefmbpyryyis geidrand B0 pghpl and
N(X2C sit es) ot ieideAG SR cllectibt® Bt eleliANRRALHE 5 iy t € Of more than
50 % (pl Cso gat a tjensét coﬁcentrr %t |Ie(():n r’é:nggl_crll;a bet ween q‘o- and 10-9 Min a
concentisat | sodiwiemeyrdien tUpoa80ed0. %kt coaflwate cebdwatendomped in phosphate

buffered saline without Ca** and Mg”* and collected by centrifugation at 1500 x g for

10 min. The cells were homogenised in Tris-HCI] 50 mM using an Ultraturrax

homogenizer and centrifuged for 10 min at 23,500 x g. The pellet was washed once by

resuspension and rehomogenization and the final pellet was resuspended in Tris-HCI ,

20  divided in 1 ml aliquots and stored at —70°C.

Binding experiment for o-adrenergic receptor subtypes

Membranes were thawed and re-homogenized in incubation buffer (glycylglycine 25
mM, pH 8.0). In a total volume of 500 ul, 2-10 pg protein was incubated with

25 [3H]raulwolscine (NET-722) (New England Nuclear, USA) (1 nM final concentration)
with or without competitor for 60 min at 25°C followed by rapid filtration over GF/B
filter using a Filtermate196 harvester (Packard, Meriden, CT). Filters were rinsed
extensively with ice-cold rinsing buffer (Tris-HCI 50 mM pH 7.4). Filter-bound
radioactivity was determined by scintillation counting in a Topcount (Packard,

30  Meriden, CT) and results were expressed as counts per minute (cpm). Non-specific
binding was determined in the presence of 1 uM oxymetazoline for hopa- and hoigg

receptors and 1 uM spiroxatrine for hopc receptors.



conpounds,
results of

covering nost of the various enbodi nents of Fornula (1), t
25 the in vitro studies are given in Table 6. WD 02/ 06648

PCT/ EPO2/W038/f664885 Table 6 : Some results of the in vitrecemrer/rFent

NP0 000

(pl C50-values). n.d. : not determ ned. Conp ha2A ha2B ha2C SH T nr.
4

9 8.96 8.29 3 8.63 8.59 873 7.79 8 8.348.147.927.75 9

.20 8.
33 6.97
21 8.17
99 6.61
66 6.72
30 7.90
35 6.07
74 8.29 8
5
10
15
20
25

8.80 14 6.37 6.19 6.58 6.44-845 7.90 7.84 7.94 7.77 16 8.
8.43 21 8.79 7.73 8.98 8.92 24 7.86 8.41 8.54 8.26 26 6.

Qzﬂa&mg%ig&rﬁ&n%r&}ﬁr &&ns?o?tér 28 8.11 7.74 7.15 8.36 29 6.
32 7.90 7.84 7.94 7.77 41 7.
Qilﬁt)an Izﬂateﬁlt gg:rr);l)rz_ug:s 608®n7x Bscigacey Cogporatian, Hapever, M, USAX.
7.30 .48 7 5 5
g8 thalpazaifileingibelyr fEngEd so 3z fmbn fchuitfs g ciyand”
quickly (max 3 s) homogenised with an Ultraturrax homogenizer. In a total volume of
250 uL, 50-100 pg protein was incubated with [*H]paroxetine (NET-869) (New
England Nuclear, USA) (0.5 nM final concentration) with or without competitor for 60

min at 25 °C . Incubation was stopped by rapid filtration of the incubation mixture over

he
4
S
1
7.99
27
28
33
80
18
88

GF/B filters, pre-wetted with 0.1 % polyethyleneamine, using a Filtermate196 harvester

(Packard, Meriden, CT). Filters were rinsed extensively with ice-cold buffer and
radioactivity on the filters was counted in a Topcount liquid scintillation counter
(Packard, Meriden, CT). Data were expressed as cpm. Imipramine (at 1 uM final

concentration) was used to determine the non-specific binding.

Data analysis and results

Data from assays in the presence of compound were calculated as a percentage of total
binding measured in the absence of test comb_dund. Inhibiti.on curves, plotting percent
of total binding versus the log Valﬁe of the concentration of the test compound, were
automatically generated, and sigmoidal inhibition curves were fitted using non-linear

regression. The pICsg values of test compounds were derived from individual curves.

All compounds according to formula (I) produced an inhibition at least at the hap A site
(but often also at the hopR and hoip ¢ sites) and simultaneously at the 5-HT transporter
site of more than 50 % (pICsp) at a test concentration ranging between

10-6 M and 109 M in a concentration-dependent manner. For a selected number of
compounds, covering most of the various embodiments of Formula (I), the results of

the in vitro studies are given in Table 6.



79 6.00 6.00 6.00 6.00 81 6.00 6.00 6.00 6.84 90 6.71 6.00 7.04 6.52 WO

~ 00~ ~ 0000~ 0o~

.52
.95
.48
.70
.12
.18
. 36
.07
.95

02/ 066484 PCT/ EPO2/ 01567 -86 97 6.00 6.00 6.00 6.45 110 7.16 6.95 7.
125w0.02564@8885 7.46 7.87 127 6.85 6.91 7.59 7.20 12eT/EPO4018601
143 7.11 7.60 7.63 7.62 154 7.27 7.39 7.06 7.05 157 7.87 7.28
181 6.55 6.11 6.49 7.63 185 6.84 7.11 7.53 7.90 195 8.34 8.80
196 7.84 8.44 8.09 8.41 199 8.9285-00 8.78 7.89 201 8.36 8.49
217 8.78 8.21 7.85 7.27 218 6.74 6.88 5.90 6.34 220 8.12 7.85
224 61Mke 4 : §6mé rdsaltd ofthe i 2roGexPrirheM9 (FCIGvAUES. n.&3FhoBddSrmSined
234 8.57 8.88 8.41 7.71 237 9.11 8.90 8.93 7.94 238 8.56 8.62
239 9.31 8.62 9.54 7.85 241 7.78 8.13 8.20 7.01 242 9.49 9.44

Comp hapa hoop hop e SHIT
nr.
1 8.20 8.49 8.96 8.29
3 8.63 8.59 8.73 7.79
8 8.34 8.14 7.92 7.75
9 7.99 8.33 6.97 8.80
14 6.37 6.19 6.58 6.44
15 7.90 7.84 7.94 7.77
16 8.27 8.21 8.17 8.43
21 8.79 7.73 8.98 8.92
24 7.86 8.41 8.54 8.26
26 6.28 6.99 6.61 6.17
27 8.39 8.22 8.81 7.74
28 8.11 7.74 7.15 8.36
-9 633 | 666 | 672 | 826
31 6.10 6.20 6.00 6.30
32 7.90 7.84 7.94 7.77
41 7.80 8.30 7.90 8.50
43 6.99 7.19 6.86 7.80
45 7.24 7.15 7.36 7.16
47 6.18 6.35 6.07 7.30
48 7.88 8.24 8.36 6.90
54 7.72 7.42 7.44 7.38
65 7.88 7.74 8.29 8.29
72 7.33 6.75 7.18 8.16
76 7.14 7.05 7.60 8.80
79 6.00 6.00 6.00 6.00
81 6.00 6.00 6.00 6.84
90 6.71 6.00 7.04 6.52

0000~~~ 00D

(o3}

.17
.13
. 68
. 34
. 36
.94
.59
.97



243 8.27 7.77 8.29 6.75 244 8.42 8.13 8.87 6.90 246 7.55 7.90 7.86 7.50
250 8.40 8.17 8.48 7.09 251 8.43 8.31 8.26 6.89 WO 02/ 066484
253 8.24 7.94 7.98 6.60 257 7.52 8. 3PC3EPH2/01546 260

PCT/ EPO2/W0308/6664887

.61
.49
.50
.49
. 05
.22
. 46
. 67

OO N0 O 0o

SO0 ~N00 NN

.21
.90
. 57
.14
.19
. 24
.03
.d.

~N OO ~N00 O 0o

.59
. 95
. 87
.16
.31
.44
. 20
.19

OO O~NO 0000~

.22
. 30
.32
.61
. 25
.59
.14
. 06

265
268
273
279
282
291
304

8.46 7.68 7.56 7.83 266 7.84 7.80 7.45
9.00 8.26 8.05 8.24 271 8.41 7.86 7.37
8.11 7.68 7.51:8¢:88 277 8.61 8.10 7.77
8.45 8.03 8.24 7.45 280 7.04 6.35 6.42
7.68 7. 26 G064 B. ®00 283 6.000 |. 3345. 13
507 600 6.00 500296 6 12 5.39 6. 14
7. #1107 23 7199 7. £95 399 7480 h. d-5%7. 23

125 7.25 6.85 7.46 7.87

127 6.85 691 7.59 7.20

129 791 8.01 8.17 8.55

143 7.11 7.60 7.63 7.62

154 727 7.39 7.06 7.05

157 7.87 7.28 7.13 748

181 6.55 6.11 6.49 7.63

185 6.84 7.11 7.53 7.90

195 8.34 8.80 8.68 8.70

196 7.84 8.44 8.0 8.41

199 8.02 9.00 8.78 7.89

201 8.36 8.49 8.34 8.12

217 8.78 8§21 7.85 727

218 6.74 6.88 5.90 6.34

220 8.12 7.85 736 718

224 6.96 7.66 7.13 731

226 6.85 7.09 6.96 8.08

233 8.33 8.20 7.94 7.36

234 8.57 8.88 8.41 771

237 9.11 8.90 8.93 7.94

238 8.56 8.62 8.59 8.07

239 931 8.62 9.54 7.85

241 7.78 8.13 8.20 7.01

242 9.49 9.44 8.97 7.95

243 8.27 7.77 8.29 6.75

244 8.42 8.13 8.87 6.90

246 7.55 7.90 7.86 7.50

250 8.40 8.17 8.48 7.09

251 8.43 831 8.26 6.89

O O) 00 00 O 00 OO

. 88
.53
.97
.09
. 89
. 06
.41

267
272
278
281
285
300
310



312 8.08 n.d. 8.20 7.62 314 7.95 8.16 8.19 8.06 316 7.98 6.76 6.92 6.39
320 8.23 7.70 8.17 7.49 323 8.21 n.d. 8.02 7.82 329 7.70 7.56 7.74 7.48

332 8. 35 wod2/0&482 7.23 333 8.32 8.42 8.33 7.52 WO 02/ 06@¢84P02/01567

PCT/ EPO2/ 01567

9. 00
8. 63
8.92
8.29
7.90
7.78

n

(00 Jjen Riten B ien

.d. 8.42
.d. 8.91
.d. 8.88
.d. 8.15
.d. 8.51
.35 7.99

ant agoni sm and

7
7
7
7.
8
7
fo

88

. 64
.43
.75

87

. 38
.63

r

334 8.57 n.d. 8.64 7.58 337 7.68 n.d. 7.88 7.88 340

341 8.44 n.d. 8.91 8.66 342 8.07 n.d. 9.79 7.76 343
344 8.45 n.d. 8.6883-00 346 8.65 n.d. 8.91 8.37 348
350 8.39 n.d. 8.68 7.69 351 7.95 8.16 8.19 8.06 355
358 8.883n.d. 8249 [7. 494 359 8980 h. b.6(®. 46 7.35 361
366 /-89 n.d. -8 48 7. 94 3YQ 7 56 71 7.39 7.46 380
Exanpl 85€2 ;| 1h%ivp &dleri|nmefO5fof a4@drlenocept or
ser ot gmi 25-0(5- HTgbi U [%Ké—‘..l i 'g.isbi oh d’.éi vijty. 5

265 8.46 7.68 7.56 7.83

266 7.84 7.80 7.45 8.88

267 8.49 7.90 8.55 8.30

268 9.00 8.26 8.05 8.24

271 8.41 7.86 7.37 8.53

7 650 | 757 | 687 | 832

273 8.11 7.68 7.51 7.88

o 861 | 810 | 777 | 697

78 849 | 814 | 816 | 66l

79 8.45 8.03 8.24 7.45

50 | 704 | 635 | 642 | 809

581 705 | 719 | 731 | 725

o 766 | 726 7.64 8.06

g3 | 700 | 733 | 713 | 889

285 6.22 6.24 6.44 6.59

291 6.07 6.00 6.00 6.00

296 6.12 6.39 6.14 6.06

300 6.46 6.03 6.20 6.14

304 7.71 7.23 7.19 7.41

309 7.30 n.d. 7.23 6.41

310 6.67 n.d. 7.19 6.06

312 8.08 n.d. 8.20 7.62

314 7.95 8.16 8.19 8.06

316 7.98 6.76 6.92 6.39

320 8.23 7.70 8.17 7.49

323 8.21 n.d. 8.02 7.82

329 7.70 7.56 7.74 7.48

332 8.35 n.d. 9.22 7.23

333 8.32 8.42 8.33 7.52




A. Medetom di ne-test The onset and end of nedetom di ne (0.10 nog/ kg,

i.V.)-induced | oss of

ri ghti ng was

rats (200v@%2o&)s4 The intensity of the | oss of

nor mal behaviour, 1
righting for a period <5

slight ataxia, 2

mn, 4

| oss

of

recorded in overnight-starved Wga nal e
ri ghting ras/Epecoiser O
pronounced ataxia, 10 3
righting for a period > 5 mn.

| oss of

Under standard conditions, test conpound8or solvent was adnministered (s.c.

or p.o.) 1 h before nedetonidine.
of BBghti

(1) antagoni smof | oss
controls; n 74) (2) rev
score < 2 (0% fal se posit
| oss of righting reflex

positives). Centrally act
stimul ants ant agoni se t he
in prolongation. 5 The fo
righting (mn), end of lo

er salof

ngg.sdur
WD Q2!

at imd. =
66484 H

0 gion (

PCT/EPQ2

L. 4P54 al
01567

i vé3dy . (

i ?-éﬁi 0

n fise dr

ug?i88du

ced -$ot e

REITEN
i Nng ~ a2-

T ]
adr’enoc

mygen tt
ept Or  ar

AlMg ;30
t agoni s

Ti 2 &p%

s Of be

| g of

Lowi ha
P )

rgghti

obhserva

Ng n.d. S§
Lons A

ss3®?
I Vg

i g&d¥ ng

A

(i)

g

dagigve

gre made
Ind2{7At e

Congueding
- _onset]
nsi 16 of

righting (score 0-4). The
s.c. (solutions) or p.o.

Starting dose was 10 ng/k
Mol liver, ME., Exp. Neur
KW, MIloy, 10 B.B., Eu
B.J., Psychopharmacol . 57
were used (body weight: 2
test compound or sol vent,
ng/ kg ; 10 ng/kg). Forty
head-tw tches (HTW are c
three successive 5 min in
pCA- adm ni stration. The s
to the intensity scale: 0O
pronounced, 3 maxi mal .

counted during the 15-m

(géi%ens

| ohE} &

e Pt
dm rii'str

atbon.

et hr—f
r e€spect

0 Ghef er

ol 103

enggs
111-11

Bai.ger,
a) (1QRQ)

Ug¥s.

Eull et

3 ZpOMa,
R\

r. 336 Pt

44

ar &8éol

L .10

3B8d. 11

9-854 (

197537 an
Ilﬂ.l

00 %0

e

BB
h OLﬂ"d'

e

af tjer

hi strati

azsel ut

-five m

I 08.39f

nutes._a

pCha.ias
ter thd

I NR&8t e
nCA in

0 subx ut

ection,

oudd kd

and9% he

excla at

i oB-1PEX

Q_&@ﬁe

tervals

coB8s we

e

i

O 45,
n Hyaa t

5065and
ra§%§d

5ot
bbser vat

258 o

t at

t g|g3do

istical

ubtd al ,

anal vsi
7

1 g4pre
s the

semnt 43 20

head-tw

n gbser\

at 848 t

men-der 6

c8Afl a

r ed-3For

-phenorena, the nedian varueof—t

hc7bblc

5=mn=
n.d.

iu%s&va

> 8.5%

366

7.89

n.d.

- 8.48

794 |

379

7.56

7.71

7.39

7.46

7.78

380

8.35

7.99

7.63

Criterion for_drug-induced antagoni sm

se positive
-89 ataxi a:
ntiation:
fal se
havi our al
S may result
of | oss of
| oss of
ol | owi ng
ively.
R,
Perry,
d Lassen,

Wga rats

on of 15
aneously (5

scored over
es after
or according
2
t ches

t he ot her
sed.

Example C2 : In vivo experiment for oiy-adrenoceptor antagonism and for serotonine

(5-HT) reuptake inhibition activity.

A. Medetomidine-tes

t

The onset and end of medetomidine (0.10 mg/kg, i.v.)-induced loss of righting was

recorded in overnight-starved Wiga male rats (200-250 g). The intensity of the loss of

righting was scored: 0 = normal behaviour, 1 = slight ataxia, 2 = pronounced ataxia,

10

3 = loss of righting for a period < 5 min, 4 = loss of righting for a period > 5 min.

Under standard conditions, test compound or solvent was administered (s.c. or p.o.) 1 h

before medetomidine. Criterion for drug-induced antagonism: (1) antagonism of loss

of righting: duration = 0 min (1.4% false positive controls; n = 74) (2) reversal of
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i nhibit noradrenaline-induced 20 increases of [35S] GTPyS bi ndi ng, thereby
showi ng t heBr PeAttE¥oni stic nature at this receptor.

Male Wiga rats were used (body weight: 200 =20 g). One hour after administration of

15  test compound or solvent, a solution of pCA was injected subcutaneously (5 mg/kg ; 10
ml/kg). Forty-five minutes after the pCA injection, head-twitches (HTW) are counted
and the excitation (EXC) were scored over three successive 5 min intervals (starting 45,
50 and 55 minutes after pCA-administration. The scores were given by a trained
observator according to the intensity scale: 0 = absent or doubtful, 1 = present,

20 2 = pronounced, 3 = maximal. For statistical analysis, the head-twitches counted during
the 15-min observation time were cumulated. For the other phenomena, the median

value of the three 5-min-intervals was used.

Standard observations were performed at 1 h following s.c.or p.o. administration. The
starting dose was in general 10 mg/kg. Doses were initially given to 2 animals. When

25  both animals show activity for at least one of the observations, the compound was
considered active and testing was repeated at a 4 times lower dose. When activity was
found in only one out of the two animals, an additional animal was tested. When
activity was found in this additional animal, the compound was also considered to be
active and testing was repeated at a 4 times lower dose. In all other cases the

30 compound was considered inactive at the particular time-route-dose (Reference :
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al kyl oxyal kyl oxyal kyl oxy, 15 tetrahydrofuranyl oxy, al kyl carbonyl oxy,

al kyl thi o, Ratdigl oxyal kyl carbonyl oxy, pyri di nyl carbonyl oxy,

al kyl car bonyl oxyal kyl oxy, aIkonxycarbononxy, alkenyloxy, aIkenyI

car bonyl oxy ,and non di aI | am npal ky] ox t he al k |. radicals
el g apt 1 SAATES TOTet Prsapuas frepRETEA e Fendir Ry <t R B8Rt oms. o
ani no gr oUPsminiMhl dec@Rddid) bRY iPhetnrddRdriiaBR e hnd B tﬁepmatealdfaésgmﬁan
radical -R -R2- selected fromthe group of -CH2-CH2-0-, -O CH

-0 CH2- O, ogHuabtodimg/kgd - 0- CH2-CH2-0- ; a and b are asymretrl c centers
25 (CHZ)m is a straight hydrocarbon chain of mcarbon atons, m being an

integer rapgiffie/dPPL1EPPES bifdike dssay@n Optional ly substituted radical
according to any one of Fornula (ITa), (lII1B or (llc)

Membranes of the ha 4 adrenoceptor expressing CHO cell line were thawed and re-
homogenised in 20 mM Hepes buffer. The incubation medium consisted of: 20 mM
10  Hepes buffer, pH 7.5, 1 uM GDP, 3 mM MgCl,, 100 mM NaCl, 0.25 nM [*°S]GTPyS
and 10 pg protein per well of a 96-well plate. Antagonists and the reference agonist
noradrenaline (3 WM) were added 20 min before the[*>SJGTPYS. The incubation (20
min, 37°C) was ended by rapid filtration through GF/B filters and binding quantified by
liquid scintillation counting.
15
Results
All compounds according to the invention evaluated in the GTPyS binding assay did
not show significant increases of [*°SIGTPyS binding to the ha;4 receptor up to 10
uM. All compounds evaluated in the assay were able to inhibit noradrenaline-induced
20  increases of [°>S]GTPyS binding, thereby showing their antagonistic nature at this

receptor.



WO 02/ 066484 PCT/ EP02/ 01567 -92 RO ~~.. N1 (Il) (R8)n (R8)n (Re),, (a)
(b) (c) wherein : each R8 is independently from each other, selected from

t he gr oupwofo2/0&4kydr ogen, hydroxy, am no, nitro, cyano, haco/EendoEbkyl ; n
is an integer ranging froml to 5 ; RO is selected fromthe group of
hydrogen, alkyl and fornyl ; and R3 represents an optionally substituted

aromati ¢ honocyclic or heterocyclic ri-Bé systemtogether with an
optionally substituted and partially or 10 conpletely hydrogenated
hydrocarbon chain of 1 to 6 atons | ongChinish which said ring systemis
attached to the Pir radical and of which may contain one or nore

het eroatons selected fromthe group of 0, Nand S. 2 A conpound according
to claim 1,1.char1aebmpbmﬁrhcbdardiﬂgab th8génerad Foanulagl) 15 according to any one
of Formula (I1ll1) Rod .z ~R6) 41 A—-(Rspi R6 (lLLl) (a) (b) (c) wherein
: 20 d is a single bond \/\hllezls —bi—lent i C selected fromthe
oH) -, djlr(|ky|)-,( 0-, -S-,
-S(=0, WO 02/ 066484 PCT/ (OH-,)ANd , or d'fs a double
bond while Z is a trival ent formula =CH or =C(alkyl); Ais a
5- or 6-nenbered aromati c ATO or heterocyclic ring, selected 5 from
the group of phenyl, pyranyl, pyri d| nyl, pyrazinyl, pyrimdinyl,

group of -CH2-, -C(=0) -

5  the pharmaceutically acceptable acid or base addition salts thereof, the

stereochemically isomeric forms thereof and the N-oxide form thereof, wherein :

X is CHz, N-R",SorO;
R’ is selected from the group of hydrogen, alkyl, phenyl, phenylalkyl,
alkylcarbonyl, alkyloxycarbonyl and mono- and dialkylaminocarbonyl,
10 the phenyl and alkyl groups being optionally substituted with one or more
| halo atoms;

R'andR® are each, independe.nt,ly.from each other, selected from the group of
hydrogen, hydroxy, cyano, halo, OSO,H, OSO,CH3, phenyl, phenylalkyl,
alkyloxy, alkyloxyalkyloxy, alkyloxyalkyloxyalkyloxy,

15 tetrahydrofuranyloxy, alkylcarbonyloxy, alkylthio,
alkyloxyalkylcarbonyloxy, pyridinylcarbonyloxy,
alkylcarbonyloxyalkyloxy, alkyloxycarbonyloxy, alkenyloxy, alkenyl-
carbonyloxy and mono-and dialkylaminoalkyloxy, the alkyl and aryl
radicals being optionally substituted with one or more hydroxy or halo

20 atoms or amino groups ; or

R'andR®> may be taken together to form a bivalent radical -R'-R*- selected from the

group of -CH,-CH,-0O-, -O-CH;-CH;-, -O-CH,-O-, -CH;-O-CH;- and

-0-CH;-CH,-O-;
aand b are asymmetric centers ;
25 (CHp)m is a straight hydrocarbon chain of m carbon atoms, m being an integer

ranging from 1 to 4 ;
Pir is an optionally substituted radical according to any one of Formula (IIa),

(IIB or (Ilc)



pyridazinyl, thienyl, isothiazolyl, pyrrolyl, imdazolyl, pyrazolyl,
furanyl, oxadiazolyl and isoxazolyl ; pis an integer ranging fromO to 4
;g is amoiomegstr ranging fromO to 7 ; 10 R4 is sel ect edCirmem/ei3e7 gr oup
of hydrogen, al kyl, phenyl, biphenyl, naphthyl, halo and cyano, the alkyl
and aryl radicals being optionally substituted with one or nore hydroxy or
hal o atons or amino groups ; R5 is equaP2to R4 ; or R4 and R5 nmay be taken
together to forma bivalent radical -R4-R5- selected fromthe 15 group of
-CH2-, =CH, -CH2-CH2-, -CH=CH, -0-, -NH, =N, -S-, -CH2N(-al kyl)-
-CH=N-, -CH2O and - OCHz- ; each R6 is |ndependentl from each ot her,

selected fromthe gro of .hydroge droxy anl ni t kKo, .cyano, halo,
car boxyl, al kyl, phen Ikyloxy enyfoxy, alk Icar on ‘oxy,
aIkonxycarbonyI al kyl o) t 0, NMDNEN 2 d 20| di al kyl.amixg IcarbonyPgnino,

nmono- and di al kyI ani’ noca ohyl ," rmn - arm? di al Kyl ami nocar nyI OoXy, nono-
and di al kyl ami noal kyl oxy, (#®pe al kyl @i aryl radicals being®aptionally
substituted with one or nore hydroxy or halo atons or am no groups ; or
two vicinal radicals Réarray be taken tG’éet her to form a bi¥al ent radi cal
-R6-R6 25 selected fromthe group of -CH2-CH2-0-, -0-CH2-CH2-,
-OCH2-C(=0)-, -0-CH2-O, -CH2-OCH2-, -O CH2-CH2-0-, -CH=CH CH=CH,

- CH=CH- CH=N-, -CI—I:CI-\IvH\dréIH- - CH=N- CH=CH-, -N=CH CH=CH-, -CH2-CH2-CH2-,

- CH2- CH2- C( =0 - and 2- X and R10 is selected fromthe group
of hydrogen, alkyl, yI éng e«i'g_{tbhféﬁ’g?lea‘;h %'8“3561?\“ ‘gﬁcﬁﬁ’t}hﬁg’é?é@ ding to
cI aim 2,5 characteri zed in thiak g,rcgyg;oxlyl—hmng m%dc);ggo I8 aPAIRyal Kyl oxy ;

=1; Pir is a radical accofding to Formul a wherein WD 02/°066484
PCT/ EP02/ 01567 -94 1R 8 |sl$191dm¢ﬁﬁnr3a§dlgrfromlfto 5R3 is a radical according

f, Iongor g‘il las( i'ilnl gl) k\;\'ﬁ?;ﬁlanibselescteﬂfgm tlge group old l%llJ ogen gﬁ(yl an'% tlorm}?l gnyl

R’ represents an optionally substituted aromatic homocyclic or heterocyclic

3

ring system together with an optionally substituted and partially or
10 completely hydrogenated hydrocarbon chain of 1 to 6 atoms long with
which said ring system is attached to the Pir radical and of which may

contain one or more heteroatoms selected from the group of O, N and S.

2 A compound according to claim 1, characterized in that R is a radical

15 according to any one of Formula (III)

)\( R® AN
/\O o, /\@—( o 7, (11D

(a) (b) (©

wherein :
20 d is a single bond while Z is a bivalent radical selected from the group of
-CH;-, -C(=0)-, -CH(OH)-, -C(=N-OH)-, -CH(alkyl)-, -O-, -S-, -S(=0),



hydrogen . 5 4. A conpound according to any one of clains 1-3 for use as a
nmedi cine. 5. A conpound which is degraded in vivo to yield a conpound

accor di ngvoo2/aévis4 one of clainms 1-3. 10 6. A pharnaceuti cRCTEEPNPOIS6T | ON
conprising a pharmaceutically acceptable carrier and, as active ingredient
a therapeutically effective amount of a conmpound according to any one of
claims 1 - 3 or a conpound according to98iaim5. 7. A process for nmaking a
phar maceutical conposition according to claim6, 15 conprising mxing a
conpound accor di ng -Nel-any -SHe; ¢fd i§ halotble bodd ahila Z i anReUad raGeodli Ng to
claim5 and a pharnaceutically acceptable carrier. 8. The use of a conpound
accordi ng to any odemlasCh-9§=€@lkylyr a compound according to claim5 for
t he manufacture of a nedicanment for treating 20 depression, anxiety and
body wei ght disorders. 9. A pharmaceutical conposition conprising a

phar maceutigal | y adcept abb-mentberad omatichorascyalit bvketetogyaddiring) seected
therapeutically effective amunt of a coppound according to any one of
claims 2-3 or a corffsuHe gewelaPhgnylb.ysnyb PRyl Dyerzgryd RyFinpdngl. ot her

conpounds sel ect ed f, Eam;if eI Rsfpfliaz gt t'fx?cﬂ LA LOlVY EnGRyiand
anti psychoti cs. lo.pfyTheluQé ofn?'ai sbha{?era@éh ICZF corrpozll’?%]n gécorm' hg to
claim9 for the nenedianslyranda$oxazotgldi canent to i nprove efficacy and/ or

onset of action in.the. 30 treat(rj;ent 0of depression, anxiety and body wei ght
di sorders. Pl1. The H&INRELrA0gMEIINR Y4 &or ding to any one of claims 1-3 or

a conpound q accor diiyg};,@%gé}pgng) fFéh ot ¢ ;manuf act ure of a nedi canent for
the treatnent of WO 02/ 066484 / EPO2/ 01567 -95 depression, anxiety and

body weidghtR'di sor deisselestat! from baerasmtof caisegesi pllyk peenysiiphenzh saphshydr
sequential adm ni sty ﬁ;tna'\gn ty8ho I ARPIOMI A AGEQL AL Qé%ngg?ﬁcgr}r&l?gg%i fieEhh™® 1-3

or a conmpound accor 3I clarm ne or nore

sel ected fromthe @hewpndre Rydrothedr R4S a0inS or aiiigplpe;s and 5 anti
psychotics. ¢ 12. The use of, one or nore conpounds selected fromthe group
of “anti deprfessant s is equal toR"; or

R*and R’ may be taken together to form a bivalent radical -R*-R’- selected from the

15 group of -CH,-, =CH-, -CH,-CH;-, -CH=CH-, -O-, -NH-, =N-, -S-,
-CH,N(-alkyl)-, -CH=N-, -CH;0- and -OCHp- ;

eachR® s independently from each other, selected from the group of hydrogen,
hydroxy, amino, nitro, cyano, halo, carboxyl, alkyl, phenyl, alkyloxy,
phenyloxy, alkylcarbonyloxy, alkyloxycarbonyl, alkylthio, mono- and

20 dialkylamino, alkylcarbonylamino, mono- and dialkylaminocarbonyl,
mono- and dialkylaminocarbonyloxy, mono- and dialkylaminoalkyloxy, the
alkyl and aryl radicals being optionally substituted with one or more
hydroxy or halo atoms or amino groups ; or

two vicinal radicals R® may be taken together to form a bivalent radical —R°-RS-

25 selected from the group of -CH,-CH,-O-, -O-CH,-CHj,-, -O-CH,-C(=0)-,
-O-CH,-O-, -CH,-O-CH;-, -O-CH;-CH,-O-, -CH=CH-CH=CH-,
-CH=CH-CH=N-, -CH=CH-N=CH-, -CH=N-CH=CH-, -N=CH-CH=CH-,
-CH,-CH,-CH;-, -CH,-CH,-C(=0)- and -CH,-CH,-CH,-CHj- ; and

R'® is selected from the group of hydrogen, alkyl, phenylalkyl and phenyl.
30
3. A compound according to claim 2, characterized in that X=0 or NH ; R' and R®

are both alkyloxy ; m = 1 ; Piris aradical according to Formula (IIa) wherein



anxi ol ytics and antipsychotics for the manufacture of a nmedi canent for the
treatnment of depression, anxiety and body wei ght disorders, said treatnent
10 conpriwoDng/osdaes si nul t aneous or sequential adm ni strati eaTEPIDOBS6Dr nOre
conpounds sel ected fromthe group of antidepressants, anxiolytics and

anti psychotics and a conpound according to any one of clains 1-3 or a
conpound according to claim5. 15 13. TH4 use of a pharnaceuti cal
conposition according to claim 9 to inprove efficacy and/or onset of
action in the trrhshgdiogai antbpeeas SRO,a mdichledcyomivg todbymulagilip)twitkirainZder s.
14. A process for naki a, pharmaceuti cal conposist.ion accordigg to claim?9,
20 conpri si ng m‘ifﬁg"é{l‘gérﬁjﬁgg‘ﬁd’%@c‘ﬁsﬁ “@'b“n&ﬂ dhén 61%3"(:4“51@;2‘51-3 or a
conmpound accordimrggnc;l aim5 and a conpound sel ected fromthe group of
anti depressants, "anxi ol ytics and anti psychotics and a pharnaceutically

acceptable carrier. 25 15. A process for preparing a conmpound according to
any one of clains 1 - 3, characterized in that_a conpound according to
Formul a (I W i s feampeindpocarding ©swmyonnal daey b igr ¥s§ aearmadicang v) or
Formula (VI1). 16. A conpound according to the general Formula (IV) R NO
R2 1 31, Cs5-t~ A cbapRid which ¥ degadd@iD 2 OREHABI POHRRA 04287 to §6 Wher ei n

R' R2, X and mare defined as in Formula (1) and L is a |eaving group,

excl udi ng 3, 3 a,one®fclagns &Pydron aphto [ 1, 2-c]isoxazol e-3-acetic acid 5
17. A compound according to the general Formula (VII1) (R8), rNH (VIIl) R
H2)ffi/ N

10 6. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient a therapeutically effective amount of a compound

according to any one of claims 1 - 3 or a compound according to claim 5.

7. A process for making a pharmaceutical composition according to claim 6,
15 comprising mixing a compound according to any one of claims 1-3 or a

compound according to claim 5 and a pharmacehtically acceptable carrier.

8. The use of a compound according to any one of claims 1 -3 or a compound
according to claim 5 for the manufacture of a medicament for treating

20 depression, anxiety and body weight disorders.

0. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and, as active ingredient a therapeutically effective amount of a
compound according to any one of claims 1-3 or a compound according to

25 claim 5 and one or more other compounds selected from the group of

antidepressants, anxiolytics and antipsychotics.

10.  The use of a pharmaceutical composition according to claim 9 for the
manufacture of a medicament to improve efficacy and/or onset of action in the

30 treatment of depression, anxiety and body weight disorders.

11.  The use of a compound according to any one of claims 1-3 or a compound

according to claim 5 for the manufacture of a medicament for the treatment of



R2 X wherein R" R2, X, m R8 and n are defined as in Formula (I). 18. A
conpound according to claim 16, characterized in that L is selected from
the 10 gwouwp/oeds84£S02C6HA( CH3), OSQ2CH3, d, Br and I. PCT/EP02/01567

95-

depression, anxiety and body weight disorders, said treatment comprising the
simultaneous or sequential administration of a compound according to any one
of claims 1-3 or a compound according to claim 5 and one or more other
compounds selected from the group of antidepressants, anxiolytics and

5 antipsychotics.-

12.  The use of one or more compounds selected from the group of antidepressants,
anxiolytics and antipsychotics for the manufacture of a medicament for the
treatment of depression, anxiety and body weight disorders, said treatment

10 comprising the simultaneous or sequential administration of one or more
compounds selected from the group of antidepressants, anxiolytics and
antipsychotics and a compound according to any one of claims 1-3 or a

compound according to claim 5.

15 13. . The use of a pharmaceutical composition according to claim 9 to improve
~ efficacy and/or onset of action in the treatment of depression, anxiety and body

weight disorders.

14. A process for making a pharmaceutical composition according to claim 9,
20 comprising mixing a compound according to any one of claims 1-3 or a
compound according to claim 5 and a compound selected from the group of
antidepressants, anxiolytics and antipsychotics and a pharmaceutically

acceptable carrier.

25 15. A process for preparing a compound according to any one of claims | - 3,
characterized in that a compound according to Formula (IV) is reacted with a

compound according to Formula (V) or Formula (VII).

16. A compound according to the general Formula (IV)
] N-O

R l_ ,|_
Rm (CHo)m av)



WO 02/066484 PCT/EP02/01567

18.

10

96-

wherein R"R?, X and m are defined as in Formula () and L is a leaving group,

excluding 3,3a,4,5-tetrahydronaphto[1,2-cJisoxazole-3-acetic acid

A compound according to the general Formula (VIII)
(R
N— |’\ NH (VIID)
1
R Ha)m™ N

wherein R" RZ, X, m, R?® and n are defined as in Formula @).

A compound according to claim 16, characterized in that L is selected from the

group of OSO,C¢H4(CH3), OSO,CHj3, Cl, Brand L.



