WO 03/ 015780 PCT/ EP02/ 09134 |soxazol opyri di nones The present invention

rel ates to novel isoxazol opyridinone derivatives, their preparation, their
use as phapmaoeirse cal s and pharnaceuti cal conpositions comcairpongiBhem The
i nvention provides conpounds of formulal R3 0 NRL XXO/ Y R2
wherein either Xis O and Yis N or Xis Nand Yis O, R is hydrogen,

Cl- 4al kyl, C3. 7cycl oal kyl, C3. 7cycl oal kyl - C1- 4al kyl or di-Cl. 4al kyl am no-
Cl-4al kyl, R2 is Cl ,alkyl, C3.7cycloal kyl, benzo [1, 3]dioxol-5-yl,

benzo[ J,sg,(ag, Q;,ﬁ,é 5-yl, benzo[1, 2,5]thiadiazol-5-yl or a group of

formul & z 6 V\/nerean|s CH or N, R4 is hydrogen,
Cl4al kyl , Cl 4al koxy, haI ogen, hydroxy trifluoronethyl,
di - C1-,.al kyl am no, Cl4al kyl am no, C, . 4al kyl am no- CL. 4al kyl ,

Cl. 4al themS&et @Ye'lltlﬂnl{f?|ate§fPJ@Y@Ja!SR’§QZS(?PM6d'Q§1"e4%r ¥atiyes, their preparation,
Cl. 4al kiydipiEen s Sharhatdifdls an@'ph@ﬂrﬂé’de'ﬁﬂéa?%b Poﬁﬁ&i& deainifd tHal. Ky |,
C14al kyl am no- Cl4al koxy- Cl. 4al kyl , - (Cl4al koxy- C1. 4al kyl)am no,

i - (CL. 4al koxy- Cl. 4al kyl ) am no- CL. 4a| kyl, phenyl, phenoxy, benzyl oxy

CLA4I Kty ot it boftBblis of Rl koxy- CL. 4al koxy- CL. 4al kyl ,
hydr oxy- C1. 4al ky CHO, carboxy, Cl.4al koxycarbonyl, norpholinonethyl,

4- C1. 4al kyl - pi per azi nyl net hyl ,

wherein

either XisOandYis N

orXisNandYisO,

R:1 is hydrogen, Cy4alkyl, Csscycloalkyl, Csscycloalkyl-Cysalkyl or di-C;.4alkylamino-
Ci4alkyl,

Rz is Ci4alkyl, Cszcycloalkyl, benzo [1,3]dioxol-5-yl, benzo[1,2,5]oxadiazol-5-yl,
benzo[1,2,5]thiadiazol-5-yl or a group of formula (a)

R, (a)

wherein Z is CH or N, R4 is hydrogen, Cy4alkyl, Cy4alkoxy, halogen, hydroxy,
trifluoromethyl, di-C44alkylamino, Cysalkylamino, di-C4.salkylamino-C.salkyl,
Cy4alkylamino-C;_salkyl, di-Cs.4alkylamino-C,_salkoxy, Cq.4alkylamino-Cq4alkoxy,
di-Cs4alkylamino-C,_salkoxy-C.salkyl, Ci4alkylamino-Cy.4alkoxy-Cysalkyl, di-(C;.4alkoxy-
Ci.4alkyl)amino, di-(Cy.4alkoxy-C,.4alkyl)amino-C,.4alkyl, phenyl, phenoxy, benzyloxy
Ci4alkyl, Cy4alkoxy-C4alkyl, Ci4alkoxy-Cialkoxy-Ci4alkyl, hydroxy-Ci.alkyl, CHO,
carboxy, Cy.4alkoxycarbonyl, morpholinomethyl, 4-C,_4alkyl-piperazinylmethyl,
piperazinylmethyl, tetrazol-1-ylmethyl, 1-pyrrolylmethyl, 3-(di-C44-alkylamino)-2-hydroxy-
propoxy-Ci.alkyl, 3-(di-Cy.4-alkylamino)-2-hydroxy-propoxy, 3-Cq.4-alkylamino-2-hydroxy-
propoxy-Ci.salkyl, 3-C,_4-alkylamino-2-hydroxy-propoxy, 2-hydroxy-3-imidazol-1-yl-



pi perazinyl nethyl, tetrazol-I-ylnethyl, 1-pyrrolylnethyl, 3-(di-Cl

-al kyl am no) - 2- hydr oxy- propoxy-Cl. 4al kyl ,

3- (di - C, 4awelospi3s8o no) - 2- hydr oxy- pr opoxy, 3-Cl4-al kyl am noPeTHpdr/ang4

pr opoxy- Cl4al kyl , 3- Cl4-al kyl am no- 2- hydr oxy- pr opoxy,

2- hydr oxy- 3-i m dazol -1-yl WO 03/ 01578@ PCT/ EP02/ 09134 -2
propoxy- Cl. 4al kyl , 2-hydroxy-3-i m dazol - 1-yl - pr opoxy,

2- hydr oxy- 3- nor phol i n-4-yl - propoxy,

2- hydr oxy#3s | A -4t =D 5l _ ndandependent | y,
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hydr ogen, Pre@RBY;ehhydmxyddmaypholigi4-ybpranekikyhadikyloardiRaand/Re, independently,

di - Cl4al k 1195 -Aabkwil Sa |,

Cl. 4al kyl é*n%a*??(ﬂ? %%PE‘SQ)Q/K’@/ d@%ﬁéﬁ“‘b@@?ﬁ% %é%bgge or pharmaceutically
accept &ol i hysrependtialopem Gaprlkylf drimealkylamingse:-datkyt HthmEmn-Cmalkoxy,

Par ki nsonb??éikﬁﬁﬂﬁ ;Cﬁgmggbgﬁlwm@_g%%{%%%@ﬁaﬁk&j@ﬂ:| ned above preferably

has one or two carbon atons an rabl'y 1s nmet hyl or methoxy.
Hal ogen denotes fluorine, chlorine or bromne. In a further aspect, the

| nvent iirPtfeegl'rS] 't%g:l%raﬁg%étigi,@él@oéc%pt&ﬁlé S%%Qi‘dﬁibh‘éggférmt he compounds of

formul a a nprising the ste réacting a conpound of
formula Il R3 0O/RLII X NH Y CH3 wherein RL and R3 are as defined

above, (W 1.h; f badd ks R7-R2 111 wherein R2 is as defined
above gar(\'\‘é‘%gﬁ}h%q%ew P(%@ﬁﬁﬁ,sad' Elé"lrsgi n Hal is halogen, CON(CH3)-OCH3 or
nmor phol i nocar bonyl . The reaction can be effected according to known

met hodg, GRYI SR Grésh 4885iHeReHold brelf P hSs dnddr two carbon atoms and

more preferably is methyl or methoxy.
Halogen denotes fluorine, chlorine or bromine.

In a further aspect, the invention provides a process for the production of the compounds of
formula | and their salts, comprising the step of reacting a compound of formula Il

wherein Ry and R; are as defined above, with a compound of formula 1l

R7 - R mn

wherein R; is as defined above and R; is CHO, CN, CO-Hal, wherein Hal is halogen,
CON(CHg3)-OCHj3 or morpholinocarbonyl.

The reaction can be effected according to known methods, for example as described in
Example 1b).



WO 03/ 015780 PCT/ EP02/09134 -3 Conpounds of fornmula | wherein R2 is a
group of fornula (a) wherein R4 is di-Cl. 4al kylam nonet hyl,

C, - 4al koxyomtiyd7so di - C1. 4al kyl am no- C2. 4al koxymet hyl , Cl. 2arlEray 0G24

4al koxynet hyl , nor phol i nonmet hyl , pi perazi nyl et hyl ,

4- C1- 4al kyl pi perazi nyl nethyl, tetrazeB-1- ylnmethyl or 1-pyrrolylnethyl, can
al so be produced fromthe correspondi ng conpounds wherein R4 is nethyl, by
brom nation foll owed by nucl eophilic substitution, according to

convenEbamBlndY RIS Pwnrefh RAS AF56S 6fkf&qndl% NRIERLIR %6 el ki ng up the

reaction xtures and purificatio the co nds t hus obtai ned may be
car r i egalkylaminomeibilo Cdzalikaxymethivh clive 1 @liytestine-Ea-sallaxyetind i Gisaoylst s may be

P onpouy B oA REES), pibel M IRIIEL Rfbidormenyiictd efpLe S0t 1Y
R3 0 Nretighot Vpyrvolgrgtinherapialsode produeedR@nathe cosregpondirgicerbpatads accor di ng
to kno el%rirfﬁflg 'r‘rqeqﬁ)g,e ﬁi ?rpnﬁr?}a ioﬂ?fﬁfb(n)ea 6 n\l;ﬁe%%‘tﬂi%yu%gﬂtuﬂén, Eg&gﬁp%t I ng

mat eri al's 0 or mu are kno e produce n anal ogous
manner convektionahprocedwes,reg. aCGiasoobatis Exampler2dil a | and their
pharmaceutically acceptable acid addition salts, hereinafter referred to
as agents of the invention, exhibit val uabl e pharnacol ogical properties
wher e Wawkied up thevieactiorumixturesland purificptianssfiting cerapounsigi tbug eltaimad may bei vo, and
are th re: . i s. The nucl ear receptor Nurrl is
known ?%u‘?i%go@gﬂ%ﬁ#?a;ﬁz%ev@%égﬁ;bﬁéﬁeﬁgﬁkuncti onal differentiation of

m dbr ai n dopam nergi ¢ neurones both during devel opnent and in adult
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The starting compounds of formula Il may be produced from carboxylic acids of formula IV

wherein X, Y and R; are as defined above, according to known procedures, e.g. as
described in Example 1a).

The starting materials of formulae Il and 1V are known or may be produced in analogous

manner to known procedures.

Compounds of formula | and their pharmaceutically acceptable acid addition salts,
hereinafter referred to as agents of the invention, exhibit valuable pharmacological
properties where tested in vitro using Nurr1 expressing cell cultures and in vivo, and are
therefore useful as pharmaceuticals.

The nuclear receptor Nurr1 is known to be causally involved in the functional differentiation
of midbrain dopaminergic neurones both during development and in aduit animals. The
defects of dopaminergic neurones observed in the ventral midbrain of Nurr1 knockout



animal s resenble the pattern of neuronal degeneration in Parkinson's

di sease, in which the primary notor defects are caused by the degeneration
of the suwetoan1izao ni gra dopam nergi c system (Zetter st romPeT/E02/0913997;
Castillo et al., 1998 and Saucedo-Cardenas et al., 1998). MNurrl activators
are therefore suggested for preventi ng-or del aying the onset of

Par ki nsoni an synptons. The affinity of the agents of the invention to the
Nurrl receptor can be determined in vitro in binding studies:

Two- di [ ; : : , e . Lformy
158 | oo el 18Rl Dol P e SR A R Rl o S PH iicr e D Y
spect rpripayuwneter defectages gatisad by dfe dégengratior ohthetsubstantia nigral depemmigergici n t he
exact i " . p i Z r n

e at Ao PERerBhont . Abgt el SEall 18E b oL SR LM s i
chemi clirrg lactivaters arethsesfare supgesiedvior peaviesting oraletaying thatonsetofof 300 pM of
the ag . d i tion, using 50 pMuniformy 15N-| abeled Nurrl LBD.
The ac?%qgén'%P%Yﬁg%g{g%énts of the invention at the Nurrl receptor can be
determined in vitro in cellular assays: Induction of the biol ogical

activi . Lh I t. t i i ]

reasur P Blnleh 8§ st B R Risnbdn Rl Soion R ASUABRR BRGR, |

m dbr abindindsfuatiesnergi c cell line. The assay is based on the transcription
pronoting effect of Nurrl. The reporter gene can be activated both by
Nurrl monomers and Nurrl/RXR heterodinmers. RXR is a frequent

het er oBwoslimeriorah ' HENt coeelatéd spectradHSRE) apt ecerded df uniférady BNdabelédbwn  t hat

Nurr | f Odidyer i.4h 1 { . , ,
Endocrll? 0 b?ricg}é@g%'ﬁﬁ'gﬂl%@ﬁ f@é'té)?ﬁﬂ%s% %:ﬁi:E'géscg%;Rg]ﬁ%gae%@s"dggqlnﬁgrqnﬂtventi on
si gni f ofcthaproteinrstruetasecartdehanggointtbe egant ositivnswiftspreosfdehe dese pdal ihyheat

EC50s of . t 10 1 Vi . .agents of the invention

si gni f?'gas%:%?yawrj?gﬁgg@e}%ﬁioé%ar%%%ggggjrf‘lYér?\éeo"geabgﬁ)'sn%gld?doses of 5 to 30 ng/kg
p.o. in the follow ng assay: WO 03/015780 PCT/ EP02/09134 -5 OF1 mice are

treat el% tmstegsé)h,echgr%ets i 8@%#&3&%9 Jé\refc;b\égrvga)/nsso%[?edpééﬁj‘gsraitfcioﬁgéjntr%’ticr}r?sucr)’r"S after

t he
300 uM of the agent of the invention, using 50 uM uniformly "*N-labeled Nurr1 LBD.

The activity of the agents of the invention at the Nurr1 receptor can be determined in vitro in

cellular assays:

Induction of the biological activity of the Nurr1 receptor by the agents of the invention can be
measured by the transactivation of a Nurr1 responsive reporter gene in a midbrain
dopaminergic cell line. The assay is based on the transcription promoting effect of Nurr1.
The reporter gene can be activated both by Nurr1 monomers and Nurr1/RXR heterodimers.
RXR is a frequent heterodimerisation partner of nuclear receptors and it has been shown
that Nurr1 can form heterodimers with RXR (Zetterstrém RH et al. Mol. Endocrinol. 1996;
10:1656-1666).

In this assay the agents of the invention significantly increase the reporter gene activity dose
dependently at ECss of about 1 to about 1000nM.

In vivo, the agents of the invention significantly increase midbrain dopamine levels at doses
of 5 to 30 mg/kg p.o. in the following assay:



| ast conpound application. Dopam ne |evels are neasured in substantia nigra
and striatal tissue punches. 10 aninmals are treated in each group. The
agent s ofwODhg/o13tsenti on are therefore useful in the treat mEMEPOL/09134

Par ki nson' s di sease. For the above-nentioned indication, the appropriate
dosage wi Il of course vary dependi ng-%jpon, for exanple, the conpound

enpl oyed, the host, the node of admnistration and the nature and severity
of the condition bei ng treated. However, in general, satisfactory results
in ani Rinasd Lrd Spygdbout 0.1
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wei ght last nomaow ammns Dopammeelﬁma@ mamgd maaqlbsfﬁdtla, atgeajardrasmtauos age
isin r t preferably fromabout I to
about gggjerr%ﬂ%ﬁe%n?%@ﬁ@é a}r&ttrtﬁgte?jﬁi\?g%l??@'%wconven| ently admnistered, for
exanple, in divided doses up to four tinmes a day or in sustained release
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phar maceut acceptabl e salt form Such salts may prepared in
conventional manner and exhibit the sanme order of activity as the free
conpou G5SHt v fséc
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i nvention nay a{a YErhat 1 ver ni St ere o rmof a
cream ngemlmals aradéndig¢ated tOche dbjainedhal aadaltyrﬂoseggof fmmabqutpibwureabdlbﬁﬁo Exanpl es
for f o] a solid
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ei t her admimgtersd, fan eaam’denlatdwmd/wctslas uphe four ives medaem*nrcallstagmmemf ective
in the feat ment of Parkinson's disease. WO 03/015780 PCT/ EP02/09134 -6
Thus, e "agents of the invention can be used for the treatnent of
Parkinson s disease in

The agents of the invention may be administered in free form or in pharmaceutically
acceptable salt form. Such salts may be prepared in conventional manner and exhibit the
same order of activity as the free compounds.

The agent of the invention may be administered by any conventional route, in particular
enterally, preferably orally, for example in the form of tablets or capsules, or parenterally, for
example in the form of injectable solutions or suspensions.

The agents of the invention may alternatively be administered e.g. topically in the form of a
cream, gel or the like, or by inhalation, e.g. in dry powder form.

Examples for compositions comprising an agent of the invention include, e.g. a solid
dispersion, an aqueous solution, e.g. containing a solubilising agent, a microemulsion and a
suspension of an agent of the invention. The composition may be buffered to a pH in the
range of e.g. from 3.5 to 9.5, by a suitable buffer.

The agents of the invention can be administered either alone or in combination with other
pharmaceutical agents effective in the treatment of Parkinson’s disease.



conmbi nation wth, for exanple, dopam ne precursors (e.g. different |evodopa
preparations), dopam ne agonists (e.g. Bronocriptine, Pram pexole),

cat echol -vwormmwiy7Ba r ansf erase inhibitors (e.g. EntacaponePCT@EHPOA@UIBRE) ,
nmonoam ne oxidase B inhibitors (e.g. Selegiline), NVDA antagonists (e.g.
Amant adi ne) and anticholinergics (e.g6-Bi periden, O phenedrine). In
accordance with the foregoing, the present invention also provides the use
of an agent of the invention, for the manufacture of a nedicanent for the
treatment of Parkinson's disease. The preferred agents of the invention

i ncl ude 6-(4-dinethyl am nonet hyl - phenyl ) - 3- phenyl -

5H i soX aus)lthé dgénts optheiinientidn carebanskd for the treatment of Parkinson’s disease in

6-[ 4- (2 X h

neny| CoRPraiely BBl oRRiE, bR raatsiS E; aferentievodoa preparations). |
ac?:leplt abb&mmelar_i;onstkﬂetg Bmm@drmtuhmrﬁramipexolla)e catechal- Omvatmmmferasen tro .
cel | ul ar, sa se co ncr r.1.er. y Wi
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t hey Nm/eaﬁl%gbhletsdemkmmtddmeelaad bytichiobnargiz® {8§.9BiperidednOnprenedtine)n of 5,
10 and 30 ng/kg p.o. In still a further aspect, the invention provides

conpounds of formula | wherein X, Y, RL, R2 and R3 are as defined above,
provi datdaddoedarice witiethe Foregoinyg, the 'p&s@nt iR nitien alssmphsﬁdesulhedsq)hfmrybgemaf R3is

hyd . th diff f :
N e G AL A
Zis CHand R4 is hydrogen rret hyI nmet hoxy, hal ogen, trifl uororret hyI -

aal ky! ghBbretoRad Beny P HeiihFon shle RS netnye e BB Hhnend

hydr Oggﬁlf-lsox%:lhbtb[é:c ,Be]pytititar- d)n‘eaandm{mw me'tl'folxj7 bumxmethwybhmyl]ﬂﬁrwmwwy, dt he ?
R is t fro erei na referred to.as. novel, co unds o

For il BPYRRE Ber DR Ao e bats srrapaselifaly o] 0

f ur t headoiien paloforehes a pharmaceutical conposition conprising a novel

conpound of forrmula | in free base or pharmaceutically acceptable acid

addition salt form in association with at |east one pharnaceuti cal

carri eln the athole@méntiobed in \iteongesisiar 'aesay theay compoumisiiaréasedtie repartengemd | onal

ranner acl r]ty wﬁﬁj‘uoggsgog o¥ '% gr?d Eé)n respéctlve[ i t%g%llbove mentioned in vivo test, they

increase the dopamine levels by about 20-30% on administration of 5, 10 and 30 mg/kg p.o.

In still a further aspect, the invention provides compounds of formula | wherein X, Y, Ry, R

and R; are as defined above, provided that

i) when Xis N, Y is O, Ry is unsubstituted phenyl and R; is hydrogen, then Ry is different
from hydrogen, and

ii) when Xis N, Y is O, R, is a group of formula (a) wherein either Z is N and R, is
hydrogen, or Z is CH and R, is hydrogen, methyl, methoxy, halogen, trifluoromethyl, p-
bromomethyl, p-benzyloxy, dimethylaminomethyl, methylaminomethyl, 4-C,.
salkylpiperazinomethyl, piperidinomethyl or morpholinomethyl and R; is hydrogen,
chlorine, fluorine, methyl, trifluoromethyl or C,.4alkoxy, then Ry is different from methyl,

hereinafter referred to as novel compounds of formula I.



from about 0.25 to about 150, preferably fromO0.25 to about 25 ng of the
conpound. The pharnaceutical conpositions for separate adm nistration of
t he conbiwetsors7part ners and for the admi nistration in aPCTHEPd2/09134
conbination, i.e. a single galenical conposition conprising at |east two
conbi nation partners according to the7i-nvention, can be prepared in a
manner known per se and are thus suitable for enteral, such as oral or
rectal, and parenteral adm nistration to nmanmals, including man,
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¢ Parki , . . . I - | ]

corpr | BASNERL EhEEARR bl Gfahd mE Cafnaif el GRAEIl ot
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5- Met hparetdral-gpplieationy | - pi per azi n- 1-yl net hyl ) - phenyl ] - 3- phenyl - 5H i soxazol o
[4,5- c]pyridin-4-one:

In particular, a therapeutically effective amount of each of the combination partners may be
administered simultaneously or sequentially and in any order, and the components may be
administered separately or as fixed combination.

Accordingly the invention also provides a combination comprising a therapeutically effective
amount of a novel compound of formula | in free base or pharmaceutically acceptable acid
addition salt form and a second drug substance, said second drug substance being for
example for use in Parkinson’s disease.

Moreover the present invention provides the use of a novel compound of formula | in free
base or pharmaceutically acceptable acid addition salt form, as pharmaceutical for the
treatment of Parkinson’s disease.

In still a further aspect the present invention provides a method for the treatment of
Parkinson’s disease in a subject in need of such treatment, which comprises administering
to such subject a therapeutically effective amount of a novel compound of formula | in free
base or pharmaceutically acceptable acid addition salt form.

The following examples illustrate the invention.



a) 5- Met hyl - 3- phenyl -i soxazol e-4-carboxylic acid nmethylam de: To a
suspension of 50.0 g (0.25 nol) of 5-nethyl-3-phenyl-isoxazol e-4-carboxylic
acid in woa31vso 1, 2-di chl oroet hane (DCE) is added 1.9 mnipCaiRPat/boaB4

formam de (DWF) and 21.4 m (0.3 nmol, 1.2 eq.) of thionyl chloride. The

m xture is stirred for 2h at reflux wg4l a clear, yellow solution is
formed. The solution is cooled to roomtenperature and then slowy added
to a 8Msolution of nethylamne in ethanol (146 m) at 5 C. The suspension
i s poured onto nethylene chloride, washed with sat. NaHCO3-solution, dried
over Na2SO4 and concentrated. This yields 52.3 g (99% of the title
conpoulxample i ght brown solid, which is used for further reaction wthout

pur|f| r.um Z +: 217, .

S oV S b inepY 0SB srisgrarple
|soxazejm{rm|5a4q}|wr| din-4-one In a 500 mM flask, 10.0 g (46.3 mmol ) of
5- net hyl - 3- phenyl -i soxazol e- 4-carboxylic acid nethylam de is suspended in
150 m. of tetrahydrofuran (THF) under argon. At -70 C a solution of butyl

l'ithium (63) mMethyﬁMphanheixaMIelﬁJcamyl.c?acm Riéthylamide: oW y added. After

1 h at this tenperature, the SO|UtI0nI romed to -10 C and a sol ution of
11.9 g (55'0@ pnsign of &40 9 (825 mol) of 5- methyl 3-phenyl-isoxazole-4-carboxylic acid

4- (4- met hyky popef a&tmcﬂm%bmh@maem%&e&t1rgdnﬁ‘d.ﬂn@tr@pro%a:ﬂfdeTbﬁnF)'aﬁds| ow y
added. Under vvar nperature, _the red Solution is stirred for

anot her ho#l# "f‘h@r?' Ei‘@bﬂ%%l)%th'ﬁnﬁ chjoride. The mixtuinés Hisied dor 2mateafiuxundil yel | ow
residue ig déb@"yélla\%%ldﬁBn Isrfor?15ed71'|' h@fsoﬂltleﬁmoﬁa‘mo‘f&?ﬁ téthp éaﬁre dR¢then230 M

of a 4M sol ution of di oxane is carefully added and e suspensi on

stirred f oﬁ'OWﬁ%ﬁedrtB@rﬁM ?@H‘ﬂ%‘r%ftfﬂ?tbylamﬁ@dn ethaaok(drg ankatis G.dibgved and t he
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NaHCO3- sol ut.i on. E)ases are separated he organi c p ases washed

with brinedrigd peey "Jﬁz@ 4@828@Peaﬂate€o'ﬁ@§bfﬁ(i§t5é’eﬁ 9 (Wb@fdh@@ﬂ%m?ﬁou”d as

purificati gont(rdieesaidViRidnIPuseder Rﬂhé@eaﬁﬂ&{ \ﬁlﬂwozﬁ ?ur%céﬁén Has3fspeetrum:
met hyl - 6[4(4 met.h I-}I:)lperazm 1-yl et hyl ) - phenyl | - 3- phenyl 5H—|soxazolo[4

,5- c]pyri AVaMtldhe2lkTa white solid. Mass spectrum miz (MeH)+ 415.0 WO
03/ 015780 PCT/ EPO2/ 09134 -9

b) 5-Methyl-6-[4-(4-methyl-piperazin-1-ylmethyl)-phenyl]-3-phenyl-5H-
isoxazolo[4,5-c]pyridin-4-one

In a 500 ml flask, 10.0 g (46.3 mmol) of 5-methyl-3-phenyl-isoxazole-4-carboxylic acid
methylamide is suspended in 150 m! of tetrahydrofuran (THF) under argon. At -70 °C
a solution of butyl lithium (63 ml, 1.6M in hexane, 101 mmol, 2.2 eq.) is slowly added.
After 1h at this temperature, the solution is warmed to —10 °C and a solution of 11.9 g
(55.5 mmol, 1.2 eq.) of 4-(4-methyl-piperazin-1-ylmethyl)-benzonitrile in 80 ml of THF
is slowly added. Under warming to room temperature, the red solution is stirred for
another hour, then quenched with 2 ml of water and concentrated. The yellow residue
is then taken up in 75 ml of dioxane and kept at 5 °C. Then, 230 ml of a 4M solution of
HCl in dioxane is carefully added and the suspension stirred for 20h at room
temperature. Then, the solvent is removed and the residue dissolved in ethyl acetate
and carefully neutralised with sat. NaHCO,-solution. The phases are separated and
the organic phases washed with brine, dried over Na,SO, and concentrated.
Chromatographic purification (CH.Cl./MeOH 95:5 to 90:10) yields 7.9 g (41%) of 5-
methyl-6-[4-(4-methyl-piperazin-1-ylmethyl)-phenyl}-3-phenyl-5H-isoxazolo[4,5-
clpyridin-4-one as a white solid. Mass spectrum: m/z (M+H)": 415.0



According to the procedure described for Exanple 1, using the appropriate
nitrile or Weinreb Am de, the follow ng conpounds are prepared: Exanple 2:
6- Benzo[ 1wBJodioossd - 5- yl - 5- met hyl - 3- phenyl - 5H i soxazol o[ 4, PCTIRPYL/IMBH- 4- One:
This conpound is obtained using benzo[ 1, 3]di oxol e-5-carbonitrile in 56% as
a light yellow solid. Mass spectrum-9%z (MH)+: 347.2 Exanple 3:

6- Bi phenyl - 4-yl - 5-net hyl - 3- phenyl - 5H i soxazol o[ 4, 5-c] pyri di n-4-one: This
corrpound is obtained using biphenyl-4-carbonitrile in 11 %as a white

f oam (Y ( &4a F

o0 A By A R REYSIBA o prf i v
corrpoun‘k!“lﬂg, th@ml@wmjcqmm@dﬁ Q@rﬁr@mrﬁdonl trile in 59%as a pink soli d I\/ass
spectrum m'z (MrH) +: 304.1 Exanple 5:

6- (4- Di et hyl am no- phenyl ) - 5- met hyl - 3- phenyl - 5H-i soxazol o[ 4, 5- ¢] pyri di n-4-on
e: Thi £xagwipdund i s obt a| ned usi ng 4-di et hyl am no-benzonitrile in 11 % as

g- 't\)/g![ ﬁ;ﬁ é@“ﬁ‘%ﬁ eﬁgglﬁ' e'ny %ﬁewﬁéﬁ ,xé%é'gﬁ“ G%W@En?b%/nr ¥ dPS. 4- one:
This compound isi abtaibediisingl balszoﬁt;S]dlopbleFﬁa&a}rbbmtm@mi 6% be ailighityEllowsolid.bei ge

sol i d. r Z, +: 395.0 Example 7:
6-[4-(2- Ssﬁ%)%&ét ﬁo@xwiq)riyﬁg “phenyl ] - 5- net hyl - 3- phenyl - 5H i soxazol o[ 4, 5-c]

pyridi n- 4-one: This conpound is obtained using

N- Met hcgl\%g,ég met hoxy- et hoxynmet hyl ) - N-net hyl - benzam de in 58% as a white
solid. Ss spectrum mz (M+H) +: 391.2 WD 03/015780 PCT/ EP02/ 09134 -10-
Exanpl eﬁ-BiphenyI-4-y|-5-methyl-3-phenyl-5H-|soxazo|o[4 5- c]pyrldm-4-one This compound is

? Met hylbga%ne%@ﬁ%’d bl%hérfyl-hectarrl%%%le ¥JI %a}% )Ma53|s_l_slpgc l)'(uar%:onll z[(l\4/I’+Is-I_)*(::] pyrid
379.1

Example 4:
5-Methyl-3-phenyl-6-pyridin-4-yl-5H-isoxazolo[4,5-c]pyridin-4-one: This compound is
obtained using isonicotinonitrile in 59% as a pink solid. Mass spectrum: m/z (M+H)": 304.1

Example 5:
6-(4-Diethylamino-phenyl)-5-methyi-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: This
compound is obtained using 4-diethylamino-benzonitrile in 11% as a beige solid. Mass
spectrum: m/z (M+H)": 374.1

Example 6:

5-Methyl-6-(4-phenoxy-phenyl)-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: This
compound is obtained using 4-phenoxy-benzonitrile in 44% as a beige solid. Mass spectrum:
m/z (M+H)": 395.0

Example 7:
6-[4-(2-Methoxy-ethoxymethyl)-phenyl]-5-methyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-
4-one: This compound is obtained using N-Methoxy-4-(2-methoxy-ethoxymethyl)-
N-methyl-benzamide in 58% as a white solid. Mass spectrum: m/z (M+H)": 391.2



Thi s conmpound i s obtained using 4-tetrazol -1-yl met hyl - benzonitrile and
after additional RP18-purification in 6%as a white solid. Mass spectrum
m z (M N2wH)03/01380. 1 Exanple 9: PCT/EP02/09134

5- Met hyl - 3- phenyl - 6- p-t ol yl - 5H i soxazol o[ 4, 5-c] pyri di n-4-one: This conpound
is obtained using 4-nethyl-benzonitrive in 56% as a beige solid. Mass
spectrum mz (MrH)+: 317.1 Exanple 9a:

6- (3, 4- Di met hoxy- phenyl ) - 5- net hyl - 3- phenyl - 5SHi soxazol o[ 4, 5- c] pyri di n- 4-one
. This rrgcqg/gd i s obtained using 3,4-di methoxy-benzonitrile in 11 %as a
bei ge Eé?'l“&' spectrum mz (MtH) +: 363.1 Exanpl e 9b:

6- (3, 55mmyhmynepymy4 jetEaznsbtl-Mmethypbher)-SHlémmmnﬁEc]pﬁndihp@ﬁohdi n- 4- one
. This ound bt ai, ned i 5-di.net.hox 5% as a
yel | ow F"§§P pokygggs Otg?)'%q HERY Hﬁr? a%)ﬁ-/ﬂrﬁjnle é??nfg':&@i Bertagg'tt'ﬂ'galpr ocedur e
descr i pedsipurifitationii 6%las & siitg salice Maks bpentiude m/n$Maﬁ§dH<))*f 36hé nitrile, the
foll ow ng conpound is prepared: Exanple 10:

5, 6- Di et hyl - 3- phenyl - 5H i soxazol o[ 4, 5-c] pyri di n-4-one: Mass spectrum niz
( MrH) +Exardgié. & Accor di ng to the procedure described for exanple 1, using

t he appr e nit I inre

5. et hymelykapenyEestobia s TRE-CRNE N4 angs THR goPangls oglaingst

| i t hi using Bemethplkbeniabnigle NGB S S baige e Masdspecrampingz (MEH)": 317.1

6- (4- Di et hyl am nonet hyl - phenyl) - 3- phenyl - 5Hi soxazol o[ 4, 5- ¢] pyri di n- 4- one:
This conpound is obtained using 4-dinethyl am nonet hyl -benzonitrile in 25%
as a beksmpledd:d. Mass spectrum mz (MtH) +: 346. 2 Exanple 12: WO
03/015780 CT/ EP02/ 09134 -

6- [ 4- ( B-(RérPimethprephgnyl)-§- rpﬁw& #phenymiiisaxazolold. plrwidindone: Jihiy 4, 5- ] py

ridin- /(‘:ompound is obtained using 3,4-dimethoxy-benzonitrile in 11% as a beige solid. Mass
spectrum: m/z (M+H)": 363.1
Example 9b:
6-(3,5-Dimethoxy-phenyl)-5-methyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: This
compound is obtained using 3,5-dimethoxy-benzonitrile in 25% as a yellow resin. Mass
spectrum: m/z (M+H)": 363.1
According to the procedure described for Example 1, using acetylchloride instead of the
nitrile, the following compound is prepared:

Example 10:
5,6-Dimethyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: Mass spectrum: m/z (M+H)":
241.2

According to the procedure described for example 1, using the appropriate nitrile or Weinreb
Amide, 5-methyl-3-phenyl-isoxazole-4-carboxylic acid amide and 3.3 eq. of butyl lithium, the
following compounds are prepared:

Example 11:
6-(4-Dimethylaminomethyl-phenyl)-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: This
compound is obtained using 4-dimethylaminomethyl-benzonitrile in 25% as a beige solid.
Mass spectrum: m/z (M+H)": 346.2

Example 12:



one: This conpound is obtained using

4- (4- met hyl - pi perazi n-1-yl net hyl )-benzonitrile in 13% as a solid. Mss
spect r umwmloa/o{3veH) +: 401. 1 Exanple 13: PCT/EP02/09134

6- [ 4- (2- Met hoxy- et hoxynet hyl ) - phenyl ] - 3- phenyl - 5H i soxazol o[ 4, 5-c] pyri din-4
-one: This conpound is obtained usinAd1-

N- Met hoxy- 4- ( 2- net hoxy- et hoxynet hyl ) - N-net hyl - benzam de in 70% as a white
solid. Mass spectrum mz (MH)+: 377.1 According to the procedure

descri L ‘ i b L o

1ot hyl - R et an e SRR SRhERY ootz Bloth R eridinct-

conpourate: Zhie copmepad ésdobtainadpsing 444-methyl-piperazin-1-ylmethyl)-benzonitrile in 13%

5- Bt hyl ;65 {fq "Rk %&#&ﬁ%&ﬁ%ﬁ efW4 7 5H i soxazol o[ 4, 5- ] pyri di n- 4- one:
{ ai ned usi >

This conmpound 'I'S ng’ 3-net hoxy-benzonitrile in 28% as a solid.
Mass spectrum mz (M-H)+: 347.2 Exanple 15:

6- Benzch%mg)]edi’ xol - 5-yl -5-et hyl - 3- phenyl - 5H i soxazol o[ 4, 5-c] pyri di n- 4- one:
This conpound™i s obtained usi ng benzo[ 1, 3] di oxol e-5-carbonitrile in 10% as
a sol i d-[4NRddethopgathoxgmethyl){pliehly}-3-dehyR5Hdsoxabiota]45ec]pinddipnr4>0neturds

described for  ex le, 1. Usj t he ropriate nitrile an : Co
oty -l ¥ FoE bod MO8 ke TEBEON S abelhn s FenEbenzande iy
conpourv®% ss a prhitp sokdl:MdssaspptteurdGn/z (M+H)": 377.1

3, 6- Di pheny,l - 5- propyl - 5H i soxazal.of 4, 5- yridi n-4-one:. Thi.s co und is
obt ai e eoiliertg e RsaRite RS St eamnls Lifaine BecpBrbreE e s ( Mk +
331. 2 AveatoylB-pieerybisbkezof-dcadorgic deiathpadide pthedalommecompdisis arg he
appropriate nitrile and 5- nethyl-3-phenyl -i soxazol e-4-carboxylic acid
cycl oprpé%%?lr% ide, the follow ng conpounds are prepared: WO 03/015780

PCT/ EPO2/ 09134 -12- Exanple 17:

Example 14:

5-Ethyl-6-(3-methoxy-phenyl)-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: This
compound is obtained using 3-methoxy-benzonitrile in 28% as a solid. Mass spectrum: m/z
(M+H)": 347.2

Example 15:
6-Benzo[1,3]dioxol-5-yl-5-ethyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: This
compound is obtained using benzo[1,3]dioxole-5-carbonitrile in 10% as a solid. Mass
spectrum: m/z (M+H)": 361.2

According to the procedure described for example 1, using the appropriate nitrile and 5-
methyl-3-phenyl-isoxazole-4-carboxylic acid propylamide, the following compound is
prepared:

Example 16:
3,6-Diphenyl-5-propyl-5H-isoxazolo[4,5-c]pyridin-4-one: This compound is obtained
using benzonitrile in 49% as a solid. Mass spectrum: m/z (M+H)": 331.2

According to the procedure described for example 1, using the appropriate nitrile and 5-
methyl-3-phenyl-isoxazole-4-carboxylic acid cyclopropylamide, the following compounds are
prepared:



5- Cycl opropyl - 3, 6-di phenyl - 5H i soxazol o[ 4, 5-c] pyri di n-4-one: This conpound
is obtained using benzonitrile in 17%as a solid. Mass spectrum mz
(MtH) +: 3®@0.02/018Es@npl e 18: PCT/EP02/09134

6- Benzo[ 1, 3] di oxol - 5-yl -5-cycl opropyl - 3- phenyl - 5H i soxazol o[ 4, 5-c] pyri din-4
-one: This conpound is obtained usind2benzo[ 1, 3]di oxol e-5-carbonitrile in
12% as a solid. Mass spectrum mz (M-H) +: 373.2 Exanple 19:

5- Met hyl - 3, 6-di phenyl - 5H i soxazol o[ 4, 3-c] pyri di n-4-one: a)

3- Met hydxahmrheny! - i soxazol e-4-carboxylic acid nethylam de: To a suspension
of 6.0 g (29.6 muol ) of 3-nethyl -5-phenyl -i soxazol e-4-carboxylic acid in
150 n %@Elperw&r& -diphenyl-3ff-isovpzelalt, 3-clpwidin-dsome: mhis compopndds ) of

t hi onyl j; ' 2 . CH il a brown
sol uti oor? tf@%ﬁ%%@ﬁgﬂb&%ﬁag% ﬁagd'chg%%e%g{: t(gl%?b'?ﬁrﬁ {'\@'IJI e';%glg t?tr e and then
slowy added to a 8M solution of nethylamne in ethanol (18 m) at 5 C
The susp@ppiedfs:i s poured onto nethylene chloride, washed with sat.
NaHCCB- sol ution, dried over Na2SO4 and concentrated. This yields 6.7 ¢

( quant .9Benzof haldipxele5-ybirsycionrenyl-3mbenybdH-isoxarilaf#, 5t clpwiidid-4-onef This her

reacti j § fds ] L : o T Z A6 + .2 b)

5Nt hy P R bitod Lol bl HERSoIREEK b 20084 Skt HesBo 3 ol )
of 3- n@PﬁWUTE-pr%E(WH)TI%QQZOI e-4-carboxylic acid nethylanide is suspended
in 4 mM of THE under argon. At -5 C a solution of butyl lithium(1.0 m,

1.6Min hexane, 1.6 mmol, 2.2 eq.) is slowy added. After 1 h at this
t enper &xamele 1%e solution is warmed to 0 C and 0.92 ni (0.88 mmol, 1.2

eq.) 03‘:-@%935&&*)@&{/!&#‘ %?'@ﬁ%?ﬁ&{igi}ﬁﬁfm}wm ng to roomtenperature,

the re tron stirre hen quenched with 0.1 m of
wat er and concentrated. The residue is then taken up in 4 nm of a 4M

terper at ur & S Heth-SpBeRRTs BRI BHEHEHS 2R PRMEEIde diosol ved i n
ethyl acet 3be suspension of 610Ig/(20.6uhmal) bEB-ehethyl-5-sHehyl-iNEEER-5S6rbbxyad acidhe
2501 and " oREEhP e abaed 3 ool BBIFashl 285 FE B dtitploh 2ot abating -
acet at e 90cHIO)ids.i TednixLDSisnadirred 8¥2heait réflux until a brown solution is formed. The

solution is cooled to room temperature and then slowly added to a 8M solution of

methylamine in ethanol (18 ml) at 5 °C. The suspension is poured onto methylene

chloride, washed with sat. NaHCOs-solution, dried over Na,SQ, and concentrated. This

yields 6.7 g (quant.) of the title compound as brown solid, which is used for further

reactions without purification. Mass spectrum: m/z (M+H)": 217.2

b) 5-Methyl-3,6-diphenyl-5H-isoxazolo[4,3-c]pyridin-4-one:

159 mg (0.73 mmol) of 3-methyl-5-phenyl-isoxazole-4-carboxylic acid methylamide is
suspended in 4 ml of THF under argon. At —5 °C a solution of buty! lithium (1.0 ml,
1.6M in hexane, 1.6 mmol, 2.2 eq.) is slowly added. After 1h at this temperature, the
solution is warmed to 0 °C and 0.92 ml (0.88 mmol, 1.2 eq.) of benzonitrile is slowly
added. Under warming to room temperature, the red solution is stirred for another 2h,
then quenched with 0.1 mi of water and concentrated. The residue is then taken up in
4 ml of a 4M solution of HCl in dioxane and the suspension stirred for 16h at room
temperature. Then, the solvent is removed and the residue dissolved in ethyl acetate
and carefully neutralised with sat. NaHCOs-solution. The phases are separated and
the organic phases washed with brine, dried over Na,SO, and concentrated.
Chromatographic purification (hexane/ethyl acetate 90:10) yields 108 mg (48%) of 5-



WO 03/ 015780 PCT/ EPO2/09134 -13

nmet hyl - 3, 6- di phenyl - 5H- i soxazol o[ 4, 3-c] pyridin-4-one as a white solid. Mass
spect r umworem1780kH) +: 303. 2 According to the procedure destmPor1Bor
exanpl e 19, using the appropriate nitrile, the follow ng conpounds are
prepared: Exanple 20: -13-

6- (4- Chl or o- phenyl ) - 5- net hyl - 3- phenyl - 5H i soxazol o[ 4, 3-c] pyri di n-4- one:
This conpound is obtained using 4-chloro-benzonitrile in 54%as a solid.

Mass spect miathylsg @dlphMWlDS‘H—lSB)@ZO%M S3PyAdirasaY & 8 White solid. Mass spectrum:

5- Met hyl - pi per azi
n- 1-yl net hi'L/f (éﬁlﬁ@&ewg phenyl 5H i soxazol o[ 4, 3- c]pyridin-4-one: This
conmpound is obtained using 4-(4-nethyl-piperazin-1-ylnethyl)- benzonitrile
in 8 as a sol| Mass ,spectru 415. 3 According to the
pr oced L{?%Oﬁ’é%@qb%ampsﬁu'gﬂ&ﬁmt@di@r e@é\p@q teingipe epPioRtiate i %t“ﬁi the,

- et hyfbliowngodsiydunds @x@grebared: car boxylic acid amde and 3.3 eq. of butyl
I ithium the followi ng conpounds are prepared: Exanple 22:

6- (4- D net hyl am nonet hyl - phenyl ) - 3- phenyl - 5H i soxazol o[ 4, 3-c] pyri di n- 4- one:
Thi s cm@ﬁ@wwbi S obtai ned using 4-di rret hyI am nonet hyl - benzonitrile in 9%
as a brp Vass spectrum niz H) +. 346.2 Exanple 23:

6- [ 4- (@%@WWO phsylk?rmetbylrwmy'rw tﬁ%ﬁ%?[@3ﬂmﬂwmﬂwn%6m§zol o[ 4, 3-c] py

ridi n-4onoen
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4- (4- erazin-1

Mass sd%‘%?u% %3%:M+H)+ 401. 2 Exanpl e 24:
6- (2, 4- D net hoxy- phenyl ) - 5- net hyl - 3- phenyl - 5H i soxazol o[ 4, 5- c] pyri di n- 4- one
: To a solution of 216 ng (1.0 mmol) of

5- met hyP*@BPsehy| - i soxazol e- 4-carboxylic acid nethylanide in 5 m of THE

are sl aungthyHega-(d-nfetAl1-Shefizint -yirf.létm(f)'-rﬁh@lyﬁ-%-ﬁﬁbrﬂﬁ-)smgoxgzo?om,&
clpyridin-4-one: This compound is obtained using 4-(4-methyl-piperazin-1-ylmethyl)-
benzonitrile in 8% as a solid. Mass spectrum: m/z (M+H)": 415.3

According to the procedure described for example 19, using the appropriate nitrile, 3-methyl-
5-phenyl-isoxazole-4-carboxylic acid amide and 3.3 eq. of butyl lithium, the following
compounds are prepared:

Example 22:
6-(4-Dimethylaminomethyl-phenyl)-3-phenyl-5H-isoxazolo[4,3-c]pyridin-4-one: This
compound is obtained using 4-dimethylaminomethyl-benzonitrile in 9% as a brown solid.
Mass spectrum: m/z (M+H)": 346.2

Example 23:
6-[4-(4-Methyl-piperazin-1-ylmethyl)-phenyl]-3-phenyl-5H-isoxazolo[4,3-c]pyridin-4-
one: This compound is obtained using 4-(4-Methyl-piperazin-1-yimethyl)-benzonitrile in 9%
as a beige solid. Mass spectrum: m/z (M+H)*: 401.2

Example 24:
6-(2,4-Dimethoxy-phenyl)-5-methyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one:

To a solution of 216 mg (1.0 mmol) of 5-methyl-3-phenyl-isoxazole-4-carboxylic acid
methylamide in 5 ml of THF are slowly added 1.4 ml of butyl lithium (1.6M in hexane, 2.2



WO 03/015780 PCT/ EP02/09134 -14 mol, 2.2 eq.) at -40 C. The orange
suspension is stirred under warmng to room tenperature for 1 h. Then, at
0 C 300 nyo(os/ops7eorol , 1.2 eq.) of 2, 4-di met hoxy- benzal delrgagEPozordded and
the m xture stirred for another hour under warmng to room tenperature.
The mixture is quenched with 0.1 m ofl4water and the solvents are renoved
under reduced pressure. The residue is taken up in CH2CI 2, washed with sat.
NaHCO3- sol ution, dried over Na2SO4 and concentrat ed. Purification by flash

chr omatmgsiRp) |2)éq¥) ﬁ'—d@ °C2TRe BEarRk sBspHsiof .é §ﬁ’rFEd ere? Wa%rﬁb"{@ﬂﬂo?d eis
di ssolved in 5 acetone, treated with of Jones' reagent (1.1

mol ) drEPYeiure f—Rf 1§t The @t e kpidodpg fle2 f‘Eﬁ*O'Qhﬁ efﬂ)tﬂi 2f-dimethoXys t aken up in

CH2Cl 2 b’éﬂﬁbl&é@dewma dHdthe PRRIR! SBfted FdtardiHés AEr lmw%rmﬁg idontt ed 2
times with CH2CI 2, the conmbi ned organic phases washed wth™brine and dried

over NdemesratwRs kheamixiire isquenghed with 0.4 nolel water angehe selvents ajeyemexed puri f i ed
over SIdnus.area@éed @@gﬁﬁ@/mmblda@%t@kéh & & ¢9,0k, %Oashéh Mtﬁ%& ﬂeéﬁc% (43% of

the titl e conpound white solid. Mass s rum

Accor diSelytier drigd %Pb@@aﬁ?«*@@é‘é’@??'ﬁ'@éﬁdf Bur '85@&'% b¥ ﬂ@ﬂh CW@M@@QF E?fR'S\)’aq!Si]Bi*Sopr i at e
|soxazcg7g$n whitsiRyses, the fol |l ow ng corrpounds are prepared: Exanple
25: 6- Qycl ohexyl - 5- et hyl - 3- phenyl - 5H i soxazol og ]@?/I’Idln 4-one: This
conpounidis 'Qterrﬁﬁ(ﬂ@edég'sﬁgly%méi mbbiaeetopeptieaipd wit SKEE® Jenegirergept (161 aci d

met hyl %mhéi?alwéihrréﬁ%/ﬁ' reamamss@malr&@wdﬂmé P& Rken BRIVEeHSE) Ak thiass

spectrum mz (M-

6- (2, 4- nbﬁm%ﬁypem@ﬁiyﬂ)&@weyﬁpha%sﬂm@ﬁsaciesi# firgex with ICs]-6l.6the ppbingdn- 4- one
. This or%éh"ﬂ]ﬂ#ﬁ%@s 'w%sl‘?&i mtnsﬁnélﬁhdﬁ&&mtr mé scﬁ mms'solvéﬁmmﬁﬁ %b@oxy' ic

acid net hyl am de and 4- di net hoxy- benzal d % as a Ite solid
MASS Sp;@@trg%q!ﬁe lﬁ-[tlzer( ;mrpfbed -ovggsilica g elethyl acetate 8:2 to 1:1) to yield 154 mg

4-(5- Nqnéw oﬂnéme §orﬁﬂ9&ﬂ-}d a&wﬁitedéd]b!%é%s'ﬁﬁérﬂl Ri4 mﬁm@gml n-6-yl) - benzoi

c acid nethyl ester: This conmpound I ned us
3- et hyl - 5- phenyl -i soxazol e-4-carboxylic acid net hyI am de and

4- T or MAcHBIMG2W thFodediRb Rgbcrdel§6r dxampR¥2A%isgiRé 9Fpropliatd isoMiRes and

aldehydes, the following compounds are prepared:

Example 25:

6-Cyclohexyl-5-methyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: This compound is
obtained using 5-methyl-3-phenyl-isoxazole-4-carboxylic acid methylamide and
cyclohexanecarbaldehyde in 40% as a beige solid. Mass spectrum: m/z (M+H)": 309.0

Example 25a:
6-(2,4-Dimethoxy-phenyl)-5-methyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: This
compound is obtained using 5-methyl-3-phenyl-isoxazole-4-carboxylic acid methylamide and
2,4-dimethoxy-benzaldehyde in 42% as a white solid. Mass spectrum: m/z (M+H)": 363.1

Example 26:
4-(5-Methyl-4-oxo-3-phenyl-4,5-dihydro-isoxazolo[4,3-c]pyridin-6-yl)-benzoic acid
methyl ester: This compound is obtained using 3-methyl-5-phenyl-isoxazole-4-carboxylic
acid methylamide and 4-formyl-benzoic acid methyl ester in 15% as a beige solid. Mass
spectrum: m/z (M+H)": 361.2



spectrum mz (MtH)+: 361.2 WO 03/015780 PCT/ EP02/09134 -15- Exanple 27:
6- Benzo[ 1, 3] di oxol -5-yl -3-(2-chl or o- phenyl ) - 5- net hyl - 5H i soxazol o[ 4, 5- c] pyr
i di n-4- or®w0 0304780 conpound i s obtai ned using PCT/EP02/09134
3-(2-chl or o- phenyl ) -5-net hyl -i soxazol e-4-carboxylic acid nethylam de and
benzo[ 1, 3] di oxol e- 5- car bal dehyde in 35%h-as a beige solid. Mass spectrum
mz (MtH) +: 380.9, 382.9 Exanpl e 28:

6- Cycl ohexyl - 5- et hyl - 3- phenyl - 5H i soxazol o[ 4, 5-c] pyri di n-4-one: This
corrpoungxéneme opt ai ned using 5-nethyl - 3-phenyl -i soxazol e-4-carboxylic acid
et hyl am de ‘and cycl ohexanecar bal dehyde in 20% as a solid. Mass spectrum

mz ( wﬁrﬁenzmélgloxekémbﬁeﬂzéﬂom eyt S-methid HH-isexazolp[4: 5-clpytidin-4-one:

o e s BBk 10 @%ggg%ﬁ@ TSRl B e ifsoxple -carbonylieacid

6- (4- Br ononet

one: At msmm@@m 1, 3lgipgoleef- gagb@dehvdp)m 65% as a beige solid. Mass spectrum:

5- net hy z?q,p@@n gl yl - 5H isoxazol o[ 4, 5-c] pyridin-4-one is dissol ved
in 40 ! I?Iaog’t@g% addition of 34 ng (0.2 mmol, 0.1 eq.) of

azoi sobutyronitrile the reaction is heated to reflux and stirred for 16h.
After 0 roomtenperature, the suspension is taken up in CHC 2 and
vvashed vm t M NaHSQGB- sol ution and sat. NaHCO3-sol ution, dried over
Na2SO4 &ﬁdclohnnylsﬁypﬂwﬂrﬁ-pmméu-irswazatniesmpyliidihm-mne. Thig compteinddsiant . ) of
a foam [ e W th ur ation. Mass
spect r u%ﬂfgﬁgu%ﬁﬂﬁ)ﬁﬁ&hgg\%p&%&gﬁgo e) @%&Jbggyhc acide e%ylgmlde an%

5- Met hy¢yc®hexaneparb@idehygs inr201% &s wlsolid. Mdss sheciyin:- k- (Mse®a38a8.6[ 4, 5- c] pyri di n
-4- one: To a solution of 198 ng (0.5 mmol ) of

6- (4- br ononet hyl - phenyl ) - 5- net hyl - 3- phenyl

5|—|—rsox5>zanhak§295 c] pyridin-4- one |n 2. of DMF is added 326 ng (1.0

yr r ol e5 %ﬁflﬁg I?Jnry? ﬁﬁ'%& @%ﬁ?éaﬁgﬁs%éﬂ?'ﬂ %or“grrz)vg]:j in

vacuo and the residue taken up |n CHZCI 2. The organic phase is washed with

NaHQO3- sol U ig0d: & Sile My phbad 5 n@RS1-3-phenyl-5H-isoxazolo[4,5-clpyridin-a-

one: At room temperature, 640 mg (2.0 mmol) of 5-methyl-3-phenyl-6-p-tolyl-5H-
isoxazolo[4,5-c]pyridin-4-one is dissolved in 40 ml of CCl,. After addition of 34 mg (0.2
mmol, 0.1 eq.) of azoisobutyronitrile, the reaction is heated to reflux and stirred for
16h. After cooling to room temperature, the suspension is taken up in CH,Cl, and
washed with 0.1M NaHSOs-solution and sat. NaHCOj3-solution, dried over Na,SO,4 and
the solvent removed in vacuo to yield 1.1 g (crude, quant.) of a foam, which is used for
further reaction without purification. Mass spectrum: m/z (M+H)": 394.9, 396.9

b) 5-Methyl-3-phenyl-6-(4-pyrroi-1-ylmethyl-phenyl)-5H-isoxazolo[4,5-c]pyridin-4-
one:

To a solution of 198 mg (0.5 mmol) of 6-(4-bromomethyl-phenyl)-5-methyl-3-phenyl-
SH-isoxazolo[4,5-c]pyridin-4-one in 2.5 ml of DMF is added 326 mg (1.0 mmol, 2.0
eq.) of caesium carbonate and 0.05 ml (0,6 mmol, 1.2 eq.) of pyrrole. After stirring 16h
at room temperature the solvent is removed in vacuo and the residue taken up in
CH.Cl,. The organic phase is washed with NaHCOj3-solution, dried over Na,SO, and
concentrated. Flash chromatography yields 34 mg (18%) of the desired compound as
a white solid. Mass spectrum: m/z (M+H)": 382.1



concentrated. Flash chromatography yields 34 ng (18% of the desired
conpound as a white solid. Mass spectrum nfz (MtH)+: 382.1 WO 03/015780
PCT/ EPO2/WOX34157806 According to the procedure described fPom/EPRANIBE 29,
repl acing pyrrole by the appropriate nucleophile, the foll ow ng exanpl es
are prepared: Exanpl e 30: -16-

6- (4- Benzyl oxynet hyl - phenyl ) - 5- net hyl - 3- phenyl - 5H i soxazol o[ 4, 5-c] pyri di
n-4-one: This conpound is obtained using benzyl alcohol in 18% as a white
sol i d. Abcs:sdnsg)mhélprmednfezde(swhbﬁd"tor é)?a'in;ﬂe BB arsplaeingyrrole by the appropriate

6- (4- Met h?eé% Dﬁfﬁdfq‘ﬂhenéeg ge %/ Prl‘%Benyl oHisoxazol o[ 4, 5-c] pyridin-4-o
ne: Thi'W¢ H%o QVIBH EAPMBIES FEF RGPAR®hanol in 27% as a white solid. Mass
spectrum mz (MtH)+: 347.3 Exanpl e 32:

6-[4- (2 dr Oﬁé et hoxynet hyl ) - phenyl ] - 5- net hyl - 3- phenyl - 5H- i soxazol o[ 4, 5- c]
pyri di Thi s conpound i s obtained using 2-am no-ethanol in 20% as

a Wmtee Bbﬂz 16fyARethyPEREMY B-niéthykphb I-%ﬂ%o&aféﬂé 5R]#idin-4-one;

6-[4- (Zﬁl—?droy tth?ngth englll:M!j i L’él -3-p [Ep Lpéﬁl soxazol o[ 4, 5-c]
pyri di gorgpRuUn %@ymphedf* %@“@ﬁﬁéﬁl& Mass gpesirusnid

pot assi mm (wi)oypd® as base in 35%as a clear oil. Mass spectrum nz
(M+H) +: 377.1 WD 03/015780 PCT/ EP02/09134 -17- CLAIMS 1. The use of a
conmpound of formulal R3 0 9 N

Example 31:
6-(4-Methoxymethyl-phenyl)-5-methyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-one: This
compound is obtained using methanol in 27% as a white solid. Mass spectrum: m/z (M+H)":
347.3

Example 32:
6-[4-(2-Hydroxy-ethoxymethyl)-phenyl]-5-methy}-3-phenyl-5H-isoxazolo[4,5-¢]pyridin-
4-one: This compound is obtained using 2-amino-ethanol in 20% as a white solid. Mass
spectrum: m/z (M+H)": 404.1

Example 33:
6-[4-(2-Hydroxy-ethoxymethyl)-phenyl]-5-methyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-
4-one: This compound is obtained using ethane-1,2-diol and potassium hydroxide as base in
35% as a clear oil. Mass spectrum: m/z (M+H)": 377.1



RL X/ I YR wherein either Xis Oand Yis N or Xis Nand Yis 0, Rl
i s hydrogen, C1l.4al kyl, C3.7cycloal kyl, C3.7cycloal kyl -C1-, al kyl or di

C, 4al kyl awprewGrselal kyl, R2 is Cl.4al kyl, C3.7cycl oal kyl , PO#EP02/09134

[ 1, 3] di oxol -5-yl, benzo[ 1, 2, 5] oxadi azol -5-yl, benzo[1, 2, 5]t hiadi azol -5-yl
or a group of formula (a) RS R4 (a) -1Z-R s wherein Zis CHor N, R4 is
hydr ogen, Cl1. 4al kyl, Cl4al koxy, hal ogen, hydroxy, trifluoronethyl,

di - C, 4al kyl am no, C1.4al kyl am no, di-Cl. 4al kyl am no- Cl. 4al kyl ,

Cl- 4al kgLamgo- Cl4al kyl, di-Cl. 4al kyl am no- C, 4al koxy,

Cl- 4al kyTam no- Cl. 4al koxy, di-Cl4al kyl am no- C1- 4al koxy- Cl4al kyl ,
C14alky{anTm®U$ﬂ9ﬂ&NQ&mqpn¢$ﬁﬁaﬁW&H, di - (C, -, al koxy-C1. 4al kyl ) am no,

di - (CL. 4al koxy- Cl. 4al kyl ) am no- Cl1- 4al kyl , phenyl, phenoxy, benzyl oxy

Cl- 4al kyl, Cl1. 4al koxy- Cl-4al kyl, C1.4al koxy- Cl. 4al koxy- Cl4al kyl ,

hydr oxy- Cl4al kyl , CHO, carbox 1 4al koxycar bonyl , norphol i nonet hyl, 4-
Cl- 4al kyl - pi perazi nyl nmet hyl , e gzi nyl methyl, tetrazol-1-ylnethyl, 1-
pyrrolyl methyl, 3-(di-Cl -al ky qn(f)-2-hydroxy-propoxy-C:l.4a|kyI,
3-(di-Cl4- al kyl am no) - 2- hydr oxXy- popoxy,
3-C14-a|kylanino-2-hydroxy-propoxy-q14al%¥I, 3- |

Cl_4- al kyl am no- 2- hydr oxy- pr gpOXy V.
2-hydroxy-3-inidazol-l-yl-p?bpé:y C14§fkyl,
2-hydroxy-3-inidazol-l-yl-perpx ; bydr oxy- 3- nor phol i n- 4-yl - propoxy, 2-
hydr oxy- 3- nor phol i n- 4-yi - pr opoXy- C1.4al k§t , " and R5 and R6, independently,
are hydrq@inh hal ogen, hydroxy, Cl.4al kyl or C1-, al koxy, and WO 03/ 015780
PCT/ EP02/ 09159

either XisOandYis N
orXisNandYisO,
Ry is hydrogen, Cs.alkyl, Cs;cycloalkyl, Cs7cycloalkyl-C,_salkyl or di

Ci4alkylamino-C,_salkyl,
Rz is Cy.4alkyl, Cs.zcycloalkyl, benzo [1,3]dioxol-5-yl, benzo[1,2,5]oxadiazol-5-yl,
benzo[1,2,5]thiadiazol-5-yl or a group of formula (a)

~
NS
Z

wherein Z is CH or N, Ry is hydrogen, C.4alkyl, C4alkoxy, halogen, hydroxy,
trifluoromethyl, di-C,4alkylamino, Cy.salkylamino, di-Cy.salkylamino-C.salkyl,
Ci4alkylamino-Csalkyl, di-Cy.4alkylamino-C,.4alkoxy, C,4alkylamino-Cy.4alkoxy,
di-Cq4alkylamino-Csalkoxy-C4alkyl, Cq4alkylamino-Cy.4alkoxy-Cs4alkyl, di-
(Cy4alkoxy-C_salkyl)amino, di-(C,4alkoxy-C,4alkyl)amino-Cqalkyl, phenyl,
phenoxy, benzyloxy Cysalkyl, Cyalkoxy-Cy4alkyl, Cisalkoxy-Cy4alkoxy-Cyalkyl,
hydroxy-C.4alkyl, CHO, carboxy, Ci.salkoxycarbonyl, morpholinomethyl, 4-
C,4alkyl-piperazinylmethyl, piperazinylmethyl, tetrazol-1-yimethyl, 1-
pyrrolylmethyl, 3-(di-C4.s-alkylamino)-2-hydroxy-propoxy-C;.salkyl, 3-(di-Cy4-
alkylamino)-2-hydroxy- propoxy, 3-Cs.s-alkylamino-2-hydroxy-propoxy-Ci4alkyl, 3-
Ci4-alkylamino-2-hydroxy-propoxy, 2-hydroxy-3-imidazol-1-yl-propoxy-C.salkyl,
2-hydroxy-3-imidazol-1-yl-propoxy, 2-hydroxy-3-morpholin-4-yl-propoxy, 2-
hydroxy-3-morpholin-4-yl-propoxy-Cs.4alkyl, and Rs and Rg, independently, are
hydrogen, halogen, hydroxy, Ci.alkyl or C,_4alkoxy, and



-18 R3 is hydrogen, hal ogen, C, .4alkyl, di-C, .4alkylam no-Cl . 4alkyl,

di - C, . 4al kyl am no- C, . 4al koxy, C, . 4al kyl am no-C, 4al kyl

C, . 4al kylapioaoiZgelal koxy or Cl4al koxy, in free base or phacwapeuodical |y
acceptable acid addition salt form for the manufacture of a nedi canent
for the treatment of Parkinson's dised8e. 2. A conpound of fornula I
wherein X, Y, R, R2 and R3 are as defined in claiml provided that, 1)
when Xis N, Yis O, R2 is unsubstituted phenyl and R3 is hydrogen, then R
is different fromhydrogen, and ii) when Xis N, Yis O, R2 is a group of

formul a wher gei ethe n drogen, or Zis CHand R4 is
hydrogen( thyi’ hy Qéfbi‘ﬁogﬁﬁ'l(g‘g‘épfy g'r&f‘*?l'f&a Fmgalkyﬂ, diir edfofan I IR | |

p- benzyl oxy, d|omélhwky';lrmggmﬁém)Horcaakgybammmmm4alﬂo>€9or C14alkoxy
4al kyl pi per azi nonet hyl, pi peri di nonet or ‘nor phol'i nomethyl and R3 is

hydrogen, chlorine, fluorine, nmethyl, trifluoronethyl or C, .4alkoxy, then

R, is diffirfreabadd @ﬂbﬁ@h@hﬁéuhcallﬁaée’éﬁ@bi@%ﬂi SddifsH shiaeehh bPheTRrurdcAlrgY 3.
nyl - 5H-i soxazol o[ 4, 5-c] pyri di ne- 4- one

6- (4- Di net yIa norret

in free icarpery é’&ﬁgﬁrﬁéﬁ"%ﬁ fB?rJS'fnﬁ?“ﬂd'S@anl (2- Met hoxy- et hoxym et hyl
) - phenyl ] - 5- rret hyl - 3- phenyl - 5H-i soxazol o[ 4, 5-c]pyrid i n-4- one in free
base or d‘*d addltl??osalt form 5. A process for the preparation of a

conpourfd dt SIBRAHRCLT formuilaybwherei X.n'. &&m@@ Bs are asgefined jieelaist 1 pewidedi si ng
the step ahatf eacting a conpound of formula Il R3 ONR I I XH\ Y CH3

V\DOS/Q 57 0 PC rhE 2/09134 -19 wherein R and R3 are as defined in claim
2. witH oF @.dfaf8ugsyhstituted phenyl and R; is hydrogen, then Ry is

dlfferent from hydrogen, and

ii) whenXisN,Yis O, R;is agroup of formula (a) wherein either Z is N and R, is
hydrogen, or Z is CH and Ry is hydrogen, methyl, methoxy, halogen, trifluoromethyl, p-
bromomethyl, p-benzyloxy, dimethylaminomethyl, methylaminomethyl, 4-C;.
salkylpiperazinomethyl, piperidinomethyl or morpholinomethyl and R; is hydrogen,
chlorine, fluorine, methyl, trifluoromethyl or C,.salkoxy, then R, is different from methyl,

in free base or acid addition salt form.

3. 6-(4-Dimethylaminomethyl-phenyl)-3-phenyl-5H-isoxazolo[4,5-c]pyridine-4-one in free
base or acid addition salt form.

4. 6-[4-(2-Methoxy-ethoxymethyl)-phenyl]-5-methyl-3-phenyl-5H-isoxazolo[4,5-c]pyridin-4-
one in free base or acid addition salt form.

5. A process for the preparation of a compound of formula | as defined in claim 2 or a salt
thereof, comprising the step of reacting a compound of formula II




R7-R2 1 1 | wherein R2 is as defined in claim2 and R7 is CHO, CN, CO Hal,
wherein Hal is hal ogen, CON(CH3)-OCH3 or norpholinocarbonyl, and

recoveri ngotohwi1i7esul ti ng conpound in free base or acid aadiTtEpozrosadt form
6. A conpound of claim2 in free base or pharmaceutically acceptable acid
addition salt form for use as a phari®eceutical. 7. A pharnaceuti cal
conposition conprising a conpound of claim2 in free base or
pharmaceutically acceptable acid addition salt form in association with a

har maceut ; IS 4r@ e ki . q L j =Shng a

Itoher apeuti‘}(\:'g(#l{) F%?angclfala:/rgag%ﬁﬁ?ﬂ@fclﬁmczgnmggﬁghﬁdugpgfFrg@hlalsﬂr! free base of
phar maceutically acceptable acid addition salt form and a second drug
substance, for simgtgneous or sequential gfmnistration. 9. The use of a
conpound of claim2 in free base or pharmaceutically acceptable acid
addition salt form as a pharmaceutical for the treatnment of Parkinson's

di sease. ; : ; i T hASON' L in a
subj ect inﬁﬂggﬁﬁégﬁgﬁﬁ'ﬁ%‘g?ﬁc@at, mﬂgl%lcﬁzq;oﬁp@?’?edgﬁﬂnﬁmﬁglﬁﬁﬁg to such

subj ect a halegeape@N(ehb)}QCHE PeBOTRNWIINCaapnnY!, 8Nd seaoveiingithe resulifigai m 2 i n
free base &fmﬂ?ﬂﬁ& IR bi&Ad AcidssePI8o@ei d addition salt form

6. A compound of claim 2 in free base or pharmaceutically acceptable acid addition salt
form, for use as a pharmaceutical.

7. A pharmaceutical composition comprising a compound of claim 2 in free base or
pharmaceutically acceptable acid addition salt form, in association with a pharmaceutical
carrier or diluent.

8. A combination comprising a therapeutically effective amount of a compound of claim 2
in free base of pharmaceutically acceptable acid addition salt form, and a second drug
substance, for simultaneous or sequential administration.

9. The use of a compound of claim 2 in free base or pharmaceutically acceptable acid
addition salt form, as a pharmaceutical for the treatment of Parkinson’s disease.

10. A method for the treatment of Parkinson’s disease in a subject in need of such
treatment, which comprises administering to such subject a therapeutically effective
amount of a compound of claim 2 in free base or pharmaceutically acceptable acid
addition salt form.



