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WO 2004/ 046117 PCT/ EP2003/ 012950 PYRI DAZI NONE
DERI VATI VES AS GSK- 3BETA | NHI BI TORS 5 The present

w0 negntéion rel ates to conmpounds accordi ng to tPEeT/EP2003/012950
general formula (1), wth the definitions of the
substituents A and Ar given below in the text, as well
as their physiologically acceptable salts, nethods
for producing these conpounds 10 and their use as
pharmaceuticals. 0O HN ATl N Ar (lI) These conpounds
are ki naBRIPAFINONECOPERIVATIVParAsS Gsf-aBETAMIINBIBINOZSof t he
ki nase GSK- 33 (gl ycogen synthase kinase-3(3). 15 It
is known fromliterature that in the case of nmetabolic
di seases such as di abetes or neurodegenerative
di seases such as Al zheiner's disease, there is a
connection between the therapy of said diseases and

Th«% E)‘?eﬂt;ém' il tghn@ %%}fo %oinodi{un CﬁBthﬁg h8 rt%% YehBPh Yormula (1)

with 1Ig@dgfﬂg|gong@(f)ﬂ1e g@bmwntﬁfoand Angiven balpw vl thezext, as well as
theﬁSQRyé?&le W%cceb@b‘i’e GRS OHTEIRo f%tg Fe}frggéggjégﬂe%‘s?r E%)rrl?gounds

tivel are ady known to
ang ﬁléﬂ‘ﬁﬁ'@Sp prmageey @PEeases whi ch conpounds interfere
at different places of the ®iochem cal processes
causi ng the respective disease., However, there are no
conpounds known unti | rdev, ich effect inhibition of
GSK-3(3. 25 Pyridazi none ,\gj\rl atives are well known
phar maceuticals, but it hasynot been reported so far
that pyridazinone derivativgs can be enpl oyed for the
i nhibition of GSK-3(3 or tau-phdfporylation,
respectively. Pyr| da2| none derivatives descrl bed i n
literature diff %Ehose of the present invent
Theis, CompAUHT pisr Eiese JRuPRTA: inopertigelap inhiaitars s dhe kinase GSK-
3B (glpcdden synthakd kimnes3p).ndi cati ons. WO 03/ 059891
di scl oses pyridazi none derivatives that are useful for
treating diseases and conditions caused or
It isekm@wn brone dtcsstune thafuh dve dass 8f MaRabblitadiseades/€ich as diabetes

or r?&%é@@@rﬁr%h\?@ Se588d g &tag %z%é‘?ﬁfetrﬁ &ué’ea%rédﬁ%rgﬂ\'ﬁ sopnection

acti vi conmpounds des
betygen ?Bﬁhﬁ’fiﬁ'@wf 6f sai¢ dipeagasedndothe rinhibitient of ﬁSK-SB or the

phoph@ifiaigats of meamt;%tem\l s@lmbuﬁha higBaEs 5, 23900298, 2002;

enite S ! SR, 0K do o) Miaby neampounds or

pharpziceptisalacrespbetively, ravg efreatly gnswhitobeZernplolybé fonthkerdatment

of éa?d @%%ta%éés %{dﬁ@h éf%ﬁq\gfs ifteftely a Vf?élrerﬂsplggésehfﬁgyﬁlochem|cal

ycl'e er e
progesﬁﬁﬁ @@ﬂSIHGdthésr@@BQ’thQ @aﬂaseeW@e;u taret arennocarhpounds

knmunmﬂm@%ﬂéh @He&ﬂﬁhi%ﬁ%ﬁ%?tGSK tion). The
docunents EP-A 075 436, US 4,734,415 and US 4, 353, 905

descri be
Pyridazinone derivatives are well known pharmaceuticals, but it has not been

reported so far that pyridazinone derivatives can be employed for the inhibition of
GSK-3B or tau-phosporylation, respectively. Pyridazinone derivatives described in
literature differ from those of the present invention due to a different substitution
pattern and (partially) different indications.

WO 03/059891 discloses pyridazinone derivatives that are useful for treating
diseases and conditions caused or exacerbated by unregulated p38 MAP Kinase
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lo pyridazinone derivatives as anti hypertensive agents
and as agents which increase cardiac contractibility.

wab@g@4qiyT i dazi none derivatives have a phenyl PEFEBR2063/012950
at position 6 of the pyridazinone cycle, said phenyl
residue is additionally substituted wth a

aclhf BGEF HENF A5, Pl Fomrdiiis demctbgt JBRrRiE wabe sed, for
exdowlere fars tHEP-tredifend 3@ infniSatbby 4cc3m;c9&5 diabetes, halykeimer’s

e IBH i iy BB frofiMu SimbBindlY b 374805, £YShtion in the

sufstiiulior @b e putdazinpne cydaesinge ke nltmgetrhatsptpmMn Pwf.the cycle
is G%nguél%tlﬁﬁeé Ugith ofip!drgll b }ﬁeﬂéréé %tﬁ@ & ijscrtlon 4 of the cycle

415 re not SU ] ect rese

they BooAMGR oFAdR, AT b pultsitgerd [aangio sulastigent A of the

conmmmdadﬁtﬁmprdwnamvenhoﬂwtory effect for GSK-3(3
and/ or the phosphorylation of the tau-protein. The

obj ect of the present invention is to provide
Theo dlosumentss HoiA P75 436 bUSI 147341415 ahd eUS 45353,905 describe

y@&{aﬁh&ﬁ@' g@Vvé’t ég.ﬁéé%br}?ﬁﬁ@uﬁ%ﬁ%@td@\éﬁﬁ@ﬁf%%déq@té %/rh J(hl crease
cajHias éiOHtrACW@WeJé\@tsg pyridgzingpesderivalives Jraveoaaaheny! resndue at

poBEbh EP30He/ Wﬁﬁiﬁ]or@ cIe— SR PRertyl Nb‘sﬂue*‘!; ¥ddRioRaly? substituted
nsub%tl tute substi t

with) %2 BT Spgmainiid ey BB Ghew Hfpgen  tare, Whpreas the
pyhidaznore ydier(\@nvéraodeﬁdnjobhj in lies edatyednts, EP-A 075 436 and US

S SHN s TS L A i v

dispiased inHS k84 4 banay have aseqmide grauposulbeiitaigdnyith tdWer alkyl

at ﬁ'ilisé?é@m@h kEbmgg;l%s agN %ﬁ%@@%clos& g(/g%%lr 743,415, are not

as@dﬁi’fh INVeRFINRT R2, - CO(S)NRL R2, - NHC(S)R1,
_O SR, -S02-ORl, oxo, -C(ORL, -C(NH) NH,

Thgsy ﬁ{eggy%%8 3 %%ro%r p(ﬁacx ggro ﬁlg[ﬁ%;pngsr ¥1|av %1 ar%nﬁlblﬁ%lry) effect for

GSKBBI an/onthenphesphicmiationraf theitbutprotmiret Tiox ppjelh ofinlde present
in turn be at
inB¥ibn 1'% GO0l t%%@’%gﬁ{cﬁ'&'@qi%%ﬁ% C1- C5- al koxy,

hal ogen, trifluoronethyl, trifluoronet hoxy or OH Ar
Thi§ dbréﬁﬂbi%t iattired @ynb@aﬁénmmmééta&ﬂdlﬂgy%oeghe below-

ter 0O whére the substituents are sel
m%’ﬁ'&?ﬁ?ﬁi‘?%&]ﬂﬂ (. CN, N2, Cl-Cl0-al kyl,

O

()

wherein A represents A1 or A2
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“ORL, -C(OORL, -O-C(ORL, -NRL R2, -NHC(O)RL,
“C(ONRL R2, -NHC(S)RL, -C(S)NRLR2, -SRl, -S(ORL,

wo 302846117 NHSO2R1, -SO02NR1 R2, -O SC2R1, - SO2PCx/RE2003/012950

Ar

R1

aryl, heteroaryl, aryl-(Cl-C6-alkyl)-, 25 fornyl,
trifluoronethyl and trifluoronmethoxy, and aryl and
heteroarylpmay in turn be at |east nonosubstituted
with Cl-Cgt al kyl, Cl1-C6-al koxy, hal ogen,

triffldro A\};—ﬂ t riAd sorMet ABxy or OH 30 Rl and R2
are independgently from each jpt her hydrogen;
unsubstituted or at |east ndhosubstituted

Cl- Clo-al kyl, C3-C10-cycl oal kyl,’ 35 aryl,

aryl - (Cl-Clo-al kyl)-, C2-Clo-al kenyl, C2-C10-al ki nyl,

o SRR SO oo

sub%'[ﬂ(/)'% arogid, heigreayb(l+Eantlliy-o dweterocyclgs hattérptyclyl-(C4-
Cl-Chratk ) | i B, i
(LB aBh MRl EfSs iy ARy, o o2

fornyl, trifluoronethyl and trifl uoronethoxy;
5 heteroaryl is a 5 to 10-nmenbered, aromatic, nono- or

o ! e
N T
i ndafyi :%Qmi/,l -(%10(@&8&{ HYR1R21 0 NHEC©O@)R1ly cOYO)NR1R25-SR1, -
t

 SOmtisoRy s, RIS Ein oo,
sel'g:gg%&ﬂr oi C?@ %%vn@ e, -@Rt.nCHNINHD hetgrooyclyt Cs-Cio-
oo CyRoubu T a5 e oona
hett@trl%% 57&5@%?'5‘{%' %ngﬁ'fiq%a@ﬁ%qw, in the coﬁpoﬁnds of

formula (1), groups, fragnments, residues or

su j t ts , r , l,..h oaryl

gl o8 %?%@C@?eséﬁt O Pl ") "Bl 2t teast
i nd'é%’é?ﬁj@ﬁ'we rWith dacksdiifybr Chdvealknsy,nbaloigegs trifluoromethyl,
I ndiifiddrothediiéy&yORY hence, in each individual case,

be identical with or different fromeach other. The

foll owi ng cooments apply to (for exanple) aryl as well

as is ansuystidtrieelror rat $e by enoriosdbsttatienayy of RetdYddrg!;
classification as aryl group, -substituent, -fragnment

or - residue. One exanple is the di(Cl-Cl0-al kyl)am no

gr stere dhersubstituests prg belestgsstromuinaingen mGN bHO,, Ci-Cqg-alkyl,

i degH1cal .C0) O er-@ﬁb(éfpw, | g ?ﬁéﬁeﬁﬁlocjbwrr‘é hﬂ%@’g\lﬂmz,

1 5 { o t
e RHGEIRL or CIsiATRRL xSEbha n3(@Rbor rEOaRl ) AHSOLR1,
SubSOLNREIR2, f@SGRINPISOAOYRI, Ny, bﬁet@?@é%?ﬁtér?#g%dcgfalkyl)—,

at t, . . tituted with a group of " fur
sul]:c)é, [ ,utgﬂpgl?)rﬁ%iﬁf’lleé[gﬁ%ﬁg?ro\&e_t )-%ngylu,p Cl- Cg al koxy,

30 halogen etc., it applies in such cases, where there
| S aAdRVYarkd Héfér#)éﬁ%%){gﬁ t@tr%éefn af L(%é%% é@sﬁggﬁﬁ{é& With C4-Ce-

fro roup o ) !
i néﬂ‘}YL @e&ﬁﬂk@(yomléﬁ@% trioremethylutrifluaromeiiolsy vaOHins

of further substituents are conprised in the case of,

anpl a doubl.e-substitution of aryl. Therefore,
é’?‘@ﬁ%& 'Bﬁé@%ﬂeﬂﬁm‘ﬁ%eﬁm ewith ethyl, aryl may be
nono- substituted with nmethyl or ethoxy, respectively,
ar Wdrogen;

unsubstituted or at least monosubstituted C;-Cyo-alkyl, C3-Cyo-cycloalkyl,
aryl, aryl-(C1-Cyo-alkyl)-, Cy-Cio-alkenyl, Co-Cyo-alkinyl, heterocyclyl,
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35 may be nono-substituted with ethyl or fluoro,
respectively, aryl may be substituted twice with
woreanoxei17 et c. . 4 WO 2004/ 046117 PCT/ EP2003/ 01PSH@P2003/012950
Al kyl, alkenyl and al kynyl residues may be linear or
branched. This al so applies when they are part of

th I | k

(o TR o RBTR G Ry hefRkBil o e dhe supgtivents aro
g:r Elslglﬁcteﬂ fnmerh\aidwy\t z§31eC<salk§rl,:G1uC@alko&yEm1tTme§ ,INH,, (C1-Cs-
a ar 0

pentﬁlkyghﬁggé (ﬁg 1{1@ Q}nggﬁi/rfy nocglilli px-"léb pr ykﬁ%?@ (C1-Ce-alkyl),
corrpépé\ﬂ'ik& Wmﬁ/'twguﬂmnﬁhﬂr@%ﬂ”f Uﬂ@@ethesy dues and

i sopropyl, isobutyl, |sopentyl sec-butyl, tert-butyl,

ent buty etc,. Furt her mor e,

he?ﬁ{Pg 'étgtgd%%t h@e ereﬂhearpa}a&aca| [RQNOh & e bigyslic heterocycle
contmrhlngme armolesheéterdatomalseldcte@ bR Casndsl | as

al kyl residues which are substituted by one 10 or

nore, for exanple one, two, three or four, identical
arydis ghemdr @ﬂan%mdﬁm@vbor manh’fh)anrrpl e aryl, heteroaryl,

alkoxy or hal ogen. The substituents nay be present in

group. Exanples for

red position of the alk
hef%fgﬁéfgﬁl an%s?éiu@s”&"@”@?cl%ﬂ%%l m%‘?le‘rbthyFlIC heterocycle

comﬂuimg)e:né}dr morbhetgelaabhrax velectE froReR! @ arnd;
cyclooctyl. Al cycloal kyl groups may be unsubstituted

or optionally substituted by one or nore further
withgbe guiedso date’k smpdti -O(OINH G Egiatkyl), irecassAr &f phehﬁll which is at

o oSO O R o B

aret eV|ny res rope
the 2-propenyl residue (allyl reS|due) the 2- butenyl

If lheﬁiedu@mpbbﬁdé edr‘:ﬂ‘bhﬁhla g{lggrggﬁg,ylgtagﬁ%n@?gg@ $ or, substituents
sudh %; 83 ARAMPlsS e MR oRah

y r%tgpdnay be ﬁeesgnb@@ngﬂl times,
theyeall dodependdntly Sfrbmt gagh ottigrshale thd hﬁeémhgs ahh@ﬁbé‘d and may

nehB5 S0 GERITRE blod L GRS GRS ok o SR T

foll@y@ng)gpmgmt)s arply 40 rfargeamplehsiyl 255 welleas d:@rdmgnother residue
inc@ @ﬁﬁent@(m 9 Elﬁéflﬁ%e@ﬁ%}%%ﬂlg' &ﬁiéd%%s@[lgnt -fragment or —

cycl opent en cyc ten and
fe%fz{}@ @@@eﬁ’fﬂ Mpie, S athee (C1 1 egiatiidia nwag glaw in twhigh the alkyl

sulsstitjtepts @Ay Ve ideaticil l@@atfféfﬂemﬂh' ifstafpE ® x ethyﬁonsi %8Pl and 1
thégmranched chain; the sanme applies to al
dues in respect of 30 triple bonds. The alkenyl
and al ki nyl residues may be unsubstituted or

If iAPi0RBbYY: nﬁ#ﬁﬁhbﬁ% &hitdhs B cBdBpihs 'HcbRhg to, formula () a

resi ues

subgtigyenty Q;L@sammﬁaaw d8ay oe mﬁqhsymte@mr;at leasl ohoas-substituted
withr &: gmtﬁdnheﬁ%db&‘ﬁtdéﬂﬂé‘y?or Q%H\%TB’ ! g) \% alkyl, C;-Cg-alkoxy,
halnor bor na 5 r'nen nor bor nﬁ %/

96%'1/%%611% Frﬂ@ﬁ/ Ep@&\spmwﬁre thsfe is atraly-substitwlien of aryl,
that the sédestiomtraim theegroap wf furthelr subsiitubniyrig iMdspnAeKaY Fém each

othfe?sf e%ll%ttﬁﬁ? gisﬁjlr’@%} gﬂpﬁ}tgga%rar]egq%n%rfsq(ﬁlg the case of,

for %ﬁ@lﬂle, @ed@@blewbshwdn iofi atyleTladredaredafyil mayi e substitated twice
withs el AN RIS, BEMnQﬁonUbﬁﬂMtegle\ﬁitﬁ ?@etﬁgﬁbrt éﬂ’\'&xy' Féspﬁctlvely, aryl

substi t ut.ed resi
maﬁﬁgﬁpﬂaéﬂa’b ng'th Bt Or SLgEs ireseetiivelye asyl peRy be snbstituted

twmnrwtthenélthogp,setm on, in disubstituted phenyl residues
the substituents may be in 2, 3-position,
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2,4-position, 2,5-position, 2,6-position, 3,4-position
or 3,5-position. In trisubstituted phenyl residues

WO b@4®udast i t uents may be in 2,3, 4-position, PCT/EP2003/012950
2,3,5-position, 2,3,6- position, 2,4,5-position,
2,4,6-position or 3,4,5-position. In fourfold

ARt BRI T 655, 3 BRAEAT i Bl apptes

whendhey age pag- qj@ihlen graupg;tfer amrmpledlefalkmy grosipagCel; -alkyl-O-),
I t
SR SAIBChY G0 URIATHIBSS GGy LA AR gE"

phenyl ene, naphthyl ene and 15 heteroarylene Those

Exdh1p@é§fdr éergllu gﬂo@@s(éréamﬁw%gﬁ%ﬁ@t gtrglﬁ Htéy? ﬁ&g/l heptyl,
oofyf A6 oot s aciisest Hati - Bamds ohthgse: teisives and
isopoopyhoigrieryl) esegentyl, Bepdxrityl; dert(trmvla ridwentwn@zs-armethylbutyl

ot FURRBINIRE, 4RE5S B bFRTce, b Yol ey e, inluces
un%@hﬂiltlétgd gligA r@&dm as wetl aqoalkwere@uduesrm;:h teine substittiteeleby one

or %brboftﬂrseiﬁﬁi I@eohé‘ o3 1R & R, %eﬂ’u@&lsblt l:lf?frér%,'\t residues, for

osition osition
eX%fEPle\B@B"’f'F%tﬁfWYIP ﬁ%ﬁﬁ@egﬁn 2The supsiituents may be gresent in
anpddésired pdsifiopyf trd alkgli gtbupr esi due. I n the case of
unsymmetrical divalent residues the present invention
includes all positional isonmers, i. e., in the case of
Examples- pipr | Gydedlikyll neeisiugdae aré: orcyobmoWle cydiobutylL udgdopentyl,

oSSR S 5 M B ) Bt

by prener rgwﬁ@éurtherrreg@um; as gxempliiied above in
thecaa'gecnmﬁelaln(wgmj’pst he one adjacent group is present in
the 3-position and the other adjacent group is
present in the 2-position. Unless stated otherw se,

Exaraplesoforyalkengi gt slkymgt @‘mmallae@&heaﬁnﬂul%‘sldue the 1- propenyl

resh:ﬁ}ee rtﬁ’é Cﬂréloen)éq?glﬁﬁé 33@@ r?%}gt @r‘ gﬁ%gl B’Lﬁ%M ré,gshgg S B! -methyl-
2- m@@em@dﬁsw@, pihe fEpmeihy-2deutenyld résidue, cﬂrleplethyeyly residue, the 2-

propghr ?ééiéuep te?&igly r?§6& afh%d 2015u gip % ﬁjz{ or_the 3-butynyl

at ur at ed .
resitiiea 6, terA Kemd diers aisg %sm@ﬁﬁlm lagl}idewwglﬁawenvbmldues and
cyodrrzzf}kel’(w\»lalkyﬂl-i‘esii‘@uenr (ﬁlkylrsutfwtlﬁééaﬁyﬂ@clokaﬁW) %Yltéiﬁmg at least

iR L ELE e, A7 S i asiR) i eipertony

cydnhexanybcydnhgammybandmymmmmnmwtmn het er oat ons,
whi ch nay be identical or different. Unless st at ed
otherwise, the heterocycles may be nonocyclic or

The,8lkgpylesidues spayhave 1 40 Surmsiyaated or Bnegejugateskdoublensonds in
a sﬂﬁ[@ﬁft A IrAACiEd ChERD 99 @&ﬁﬂﬁﬁppﬁéﬁ ?cy alkyhyl %s?d%salw ﬁéspect of

no iC o cllc. rin
tiple oS, THED AEHTL i @i AP MY oS3t F eptionaly
substitged biyxamepbesnare furtheomsidues, asdexEmplifiédcabove in the case of
thegﬁéﬁb ic systens from which residues occuring in
t ﬁ%ounds of the formula (1) may be derived, are
pyrrol e, furan, thiophene, 5 im dazole, pyrazole,

Exaln@le§ tdri Pé%?cloélk b fedifhiéd r8: %d ? Jﬁnu?li inyl, bornanyl,
nor%br@apriigm%lyz) éﬁ‘%&%ﬂ@ﬁ‘y ixngh.izm e | %?hi(ga’zol e),
p

tetrazole, pyridine, pyridazine, pyrimdine, pyrazine,
pyran, thiopyran, 1,4-dioxine, 1,2-o0xazine,

1, 3- oxazi ne, 1,4-oxazine, 1, 2-thi azine, 1, 3-thiazine,
1,4- thiazine, 1,2,3-triazine, 1,2,4-triazine,
1,3,5-triazine, 1,2,4,5-tetrazine, azepine, 1,2 |lo

di azepi ne, 1, 3-di azepi ne, 1, 4-di azepi ne,

1, 3-oxazepi ne, 1, 3-thiazepithe, indole,

benzot hi ophene, benzof uran, benzot hiazol e,
benzi m dazol e, benzodi oxol ,
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qui nol i ne, isoquinoline, quinazoline, quinoxaline,

pht hal azi ne, thienothi ophenes, 1, 8-naphthyridine and
wa@rdven4diapht hyri di nes, pteridin, or phenothi azP@EEP®a®2950

of themin saturated form (perhydro form or in

partially unsaturated form(for 1s exanple in the
i N maxi ma

dihydro, formor t tra dro f 0
i oS BhEhpke. 108, HBOUE BeTaned. i - helsedsy vand bterocyoiic
reslldtmmmnyobstmblhbstltdtbd dremay "aairyl Sneod nhdjle féreéxample one, two,

thre@egﬁrf&ﬁF %bft ﬁ[ﬁé Hﬁﬁ&lt@%ﬁtg' ghrag%g{i Fha logé @gﬁ@}ﬁ?% which

subsfityenis gnay bﬁhnmyoﬁewrednm&w dnlmoaosmtmtltLded phenyl residues,

for%kén‘i‘ﬁlbetﬁé 's%é‘ﬁménf'?ﬁ BevR! # Qrﬁqsﬁ’cgﬁr the's Eﬁ@l’ﬂgh or the 4-
ol 1 dihe, pi

at te 20
Pogiigr A PSR ST @@uwﬂf@‘\éwwﬁww may be in 2,3-position,
2,4 sagiitorg 205 ipdishien, ZIU-Ip@éiﬂxbn & mfposith@fZ@BLsz'i’cﬁ)n In trisubstituted

ond18kl0e8 ne' SILBIRES iy e i 45k PSR, 26 &oosiion, 205

position,h&,4aiposiiony aJﬁa,ﬁameMrecbrhémﬁ{poysmbas In fourfold substituted

onSR 0D ng SURIRHS rind o s S5 S/PSARHEN. Wk e

positign, Qs the R, 86, @'@Péﬂ'@@ycl ic groups is indicated in 25
their individual definitions. Substituents which may

The 2056 ety Ban Je I B1S FOLMING SeRBltiops olathi to monovalent
residuesogguahetappic)tol e mlmr resM@énpﬂfeﬂgl%he@trfa”pmﬁylme and
hetéfgﬁ?glghaenfho%% ?ill\fa'l (; er{frgér?\% q")’ IPL&Sched to the

Fro
adjaesrph@noupe, bspapwrmg n@rhoesamSln ’éwccasm@s%ea phenylegenesidue,

theS8 rRaP BKCih! £, 2[ssitireoriFRYp ulf’ér}iﬁbr%ﬁt 4. Qﬁ&’n ‘(ﬂn%t@pﬁéﬁﬁene) or

pect

ni t r,pgen ato j Ftic
1,41Rasiice yPr2P n}‘%gy a1 1 piedeasseo Qi édmﬁmbeé@@rrln%aromatlcs
corﬁmamgj éne aetdibgiov suers ad Uﬁ)r@danhﬂe PhRsihedst f&réd"'tﬁé‘lf\lvo free

ol L b o A bt 5 S o ) B et
residiugi qesiviedifrom pyBainsunapbeea 28t de2,hreR-p8 yic loe 8, 5vpyridinediyl
res%'u%o IﬁethBIr Eéﬂ%f%synﬂﬁél\?ﬁﬁl %va?ecrgq}é%fc} snﬁ'fek’npgésaéntt invention

alning. a errve
Inclﬁﬁ%.ajﬂ RRfIQNAl jsqraespi-ads ¢ theicase pja aya-pyrisinetligsresidue, for

infle X AL Ges Y cHf @ﬁﬁéWWrﬁ&] e bRk 2R e[il:e%:gij&g) is’préent in
mea

04/ 46117 .PCT/ EP2003/ 012950  Aryl al k
theéo BG4 RS U ARRLo SRty v tt"bﬂ“@:l3tﬁpsﬁwna¢§/we" as
the roempnmd in ketieln tee ghelldjdcentgrouipas rﬁfﬂ?ﬁeﬁt iff ﬂ‘lse G%sntlgn and the
i et er oar resi due.
oth%ﬂé@?g%@tgrlip I'ié eg#eghéhg?‘g?ﬁﬁ/{?ﬁ resi due, %hl ch in

turn is substituted by a 5 heterocyclyl residue. For

Unlb8S sitéd @'tﬁérﬁﬁh% %fbr@?@/l? 're‘é’el.l&uééJ t?ﬁtér‘o‘aiwl led L?é(#( We’terocyclyl

et erg‘ {% het éroc
resighigs » BEIRIORNIPR gl |ﬁ“‘i||rdﬂ9§ whigh @genfor@eﬁ I IQl\br’tWﬁeQVOUPS
bondedotol aenitrbgenriane pesfetatsly dyrﬁéérfﬁhh)’cdmpléfél@%aturated partially

sanfidied] | BE Emoltidl, PaseliPatbal dRehRVeite) (ks Maferdycioalkanes,
heterosyeoakkenes, heteroaromdticshe whictp ccondsinobneheawof othred eor four

hetér’o)atonq@ r\hﬁ‘bﬁ n?é:x)y BéY ; det Pﬁ?fer@ﬁg eﬁ%é?@‘%r&ﬂ(}f Iﬂes( are derived

fro"&rﬂﬁtﬂ”é}CYEWeWB'C@oﬁ‘Pntéﬂ Qﬂﬁ‘oﬁWQr oR f@bﬁ?ﬂ,l @jupartlouiar Mhe or two,

het%roaﬁjt?ﬁs ,OWhidhC hié@leﬁe abéniis Sdrbdjlﬁefé?ﬁnUn%r §’[a?é’d]I otherwise, the
i ast.er eome

netGpETEET SEPE MRTEIL B Rrliou el R dRenesvels bicyolic or
and/or diastereoners, in all ratios. Thus, compounds
according to the present invention which may exist as
enanti omers may be present in enantionerically pure
form 6
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both as |l evorotatory and as dextrorotatory anti podes,

in the formof racemates and in the formof m xtures
wobookles1iwo enantioners in all ratios. |In the PEAFEPDI3/612950

20 cis/trans isonerismthe invention includes both the

cis formand the trans formas well as mxtures of
.these_fo [ al rati os t
trigylfige Preferahi: hé aee RonGule o5 P, JrendRds romfeeably are 5-
memberedludhgst G-menttered s rimgg @ Ganensiseredt ringsf Examples of

m&’?cf‘#ggg anpyqléygﬁgr@tt%rggya Cﬁ%@%ﬁéﬁg%&ﬁéﬁ&@ég occuring in the

copmaings| pf dhhe darmua (Ihenay e fdeasived e @cd epyrede, furan, thiophene,
imitHZoR, ?Fﬁbé ng 22§t cﬁé' o 8 4fl‘ﬁ'ézf)liée ?}G%Bﬁ&lbs PB-Bhzole (=

stereos ective

oxgéelehatl b%’ﬁi@%mGnéy '%@(362&'% e ﬂblazﬁl@f dr eﬂﬁa@@ar hirigiazole (=
iscthiagbRy) e@t@a@m@" fpyn(Tlh@ PHEDELIRS mmrm‘dm By Wran thiopyran,

%t T sg Wgyﬂoi?rq%%éh%:f? Agpxe}ﬁm? hﬂ,gstﬁgg&eeb% gﬁﬁlazme 1,4~

thlallneg rhﬁ:js-ammlmhuﬂl 2d-triagines {1 18, rdisazine , The,4p5-tateartine, azepine, 1,2-

didZBpe r33 Gkiggl'nr@rﬁ: gg?ﬁz}?&dmé ay fﬁg%%ecao rﬁ%effgs gﬂfla%ébefnégomdole
enag){fwmar@m penzofunas, r dasnzetiigzolec orhanaiidarale, bebenzodioxol,
quiidtimentisduif@ine thﬁﬁ@idllnéek@ﬁd%aﬂh@r hfhdléh%é ﬂﬂ@r‘lothlophenes

in all . ratio

1.8 P bBhbhedand olb e maaR i Phislem MeidiA, e herptagng, cach o
therar in aatuhated forndS(peasydro giopmpsor timepartigiyntunsatrbted form (for

oxgfERe if 53y cltfleo 18 it i 5 268 o SpRpR: 0 Bty unsaturated

fomn:ﬂnamotﬁ;ecmgp@mve yreb @re dinowin gnchstadie.aiee terad taryl” and the
teff‘ﬁ ehé‘l%"ré%rgw% L¥ed HbFe?ﬁ' Bﬁpf}fsenﬁel ARl re%RRJe‘sclﬁt\Jvﬁngﬁ :bath cycles

due to reater solu wat er conpa
are rrogagict @%d"%'r ap dyeycl 'Gorl?ﬁms'n which 8alvt 8nenfyClenis, @romatic.

SLﬁtabTé’%dlph&tw héterycyriae ohides f@ﬂl@@nﬁﬂe Ctle Qé.\turated heterocycles
10lo |call acce F(he aci d addit

i LT e 2 GenmbREdlione; o fiothigzolidine,
thinzolidine, isoxazotidiney ohamhdma;l rtetwﬁwirofu_ra{mdbxdim dboxorazepane,
Y L T R T O TR —
Ism@miamyéc. dshimeamyl. fb? B4deipaydreiseehioolyti d,and  1,2,3,4-

tet‘ré}ﬁﬁﬂbd’ﬁlhbl?ﬁcmé &e@\%bdof se{tﬁiéfﬁmhedf%é%mcpcwgfaﬁ% .Bq.h&icated in

onic acid, benzoic acid, citric aci
th"éf H‘,ﬁfﬁ\@&dﬁﬂf@ﬁﬂﬁlogé salicylic acid, fumaric acid,

gl uconi c acid, glycollc acid, 1o isethionic acid,

o BB N 4 B i ) o st v
any- uitbleneashbn @itoro. Besuiuesaietr&ed droag indtreged héterocycles may carry
a ﬁydrf)géﬁrﬂ@@rﬁeér‘ & suB&liltgenlSHh taaﬁn@m @éﬁ?ﬁ% 'é}ﬁle?(amples include -

acce pbasic salts are a

PYFeleal Iaigiagale; spwroliging o Merpheling.s pmfaaaﬁagg&dw&,aﬁt@) Those

nit rﬁhb@rd}(ﬁ!ﬁ:h@&é@bué@ﬁﬂé adl be e(ttl‘éuﬁéd afa BRGME PitkbHen atom, in
s

15 Sal
paﬁffﬁf’%@iﬁ? TSI é%it/% SS if BPhA fo.q earbon atom. For
exanmle;dmdl"uanylmeslduehnaydmopre;sbnt e Ditdamyitori itteanyloa piseridinyl
reélﬁgé %&cl ﬁ;ﬁ% ma(éﬁ@gé%'g%e@[ﬂe%% /(?#Bﬁ#é‘rﬁﬁ'nl})l "W 4- 1-piperidinyl.
Swiahten@irag@mhe&erapwle% may alsade presesiasl-exides or tasauartemary

saf® I‘Ho'nt?éiﬁlhgné coaﬁtgrr]‘tbglt \ﬁﬁggﬁgwgﬁzg Hbmt ApHyaldYically écceptable
ack PV L eSIchEY; 125 Bxampi. ana Be feseatt s R R ites. o

the salt forns
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mentioned, inner salts or betaines (zwitterions). 25

The respective salts according to the fornula (1) nmay
wheooslt@ined by customary nethods which are kPOWREP1003/012950

the person skilled in the art |ike, for exanple by

contacting these with an organic or inorganic acid or

base in a solvent or dispersant, or by anion exchange

or cation exchange with other salts. 30 The present
Arvigllyhmeanss an el mesiduenehiotiein wirh is sLibstitatedoby an aryl reS|due

Hét@f&é‘??ﬁﬁ@l ﬁ]feahF%n di I'FEélﬂué")vhlcF% il ?@u%s{f%ﬂ%cﬂ@y% Reteroaryl

coho rve netabol |
re%'gH%oUﬁ’E%O‘E}fCIMWEVIf’B?%ﬁ an (ﬂ"}y| regidue, wblch din itwrat is seibstituted by a
hewmcvclwornéauue H%YS’:P@' Qﬁflﬁﬂidn)é hﬁbebGQéISlea%ﬁbgﬁtﬁﬁBﬁéﬂ &t alkyl,

et hdsBlockSH (B Atk it Erieirefito 46 sbovarTiantinapa definitions.

relates to any physio- logically acceptable derivative

it WSSt AR g B 8 BBk oo o

r@fameeﬂa?ﬁélpéefﬁt&béwﬂuorm ouch@Nin@04/ 046117
PCT/ EP2003/ 012950 capabl e of formng (directly or
i ndirect) a co nd of the formula | or an active

ThizelP'25E nyepiion epnall starepispagrisdorys ke icompounds of the
fordmuia (it Cemr@bmsymnieuqemat o prasenf intthe c@ﬁiﬁ?ﬁh@gzﬁ fSrmula (1)

PG B L RO i tfagoton. o

mwe@yoarlncm@ean possibletenantiohems ahd eiasteomersairsiomixtures of two
or Obh&fd §feré6i§oﬂ?|%?ssenitor' r{%l@ Wﬁregongpugaﬁgﬁ%ﬂ%@s and/or

|nvent|on_na al'sd b prese In various po

diapteregpess, ‘F‘oﬁ‘ @tl&ﬁpTBUasc@m@ppmgcwrdmg iasthe present invention
whih yrrayr ékiguasfe?faﬁlﬁorrﬂré m@@'b)é”ﬁféé@ﬁ‘t‘% %ﬁéﬁﬁ%lﬂfen&ﬂg/ pure form,

ention are i .ncl

bof AR BTty A ar S oRR S aniiRgesrn elar of racamates and
in ity donn cof. mBbdunes uoid theo ftwd oemartionidrs iar 8ll RaBSL! Iethe case of a

cnsmgbﬁ{gglggsteﬁgnft S’l&(?ér&c@ fn?k{ﬁég%aoﬁ@ |tllig tge forr atcb{f@ Fhns form as

wel|| a8, Mjxturagcplcihgae forms én alloatis. /é\ltlhasboﬁm‘risydlr)% an object of the
pré@%hﬂrﬂz@hﬁbd | Thé‘SFe‘?fa‘Pé?tYdH &Sf 911 aﬁ%t%&&? % I_)g;e sarried out,

10-cycl oa
if qeHiiEtlo bV, SRPHAION P IR texemple by
chrionatograiphg eor, cryéihlhzéﬂori} ﬂidﬂyée of Bdfeochddéall I\Y uniform starting

ma’cﬁ@. %%5 tﬁ (%r%gg’ 5 885 y s@g@%&tlves@ﬁia%@s Igp’uonally, a
deu\@(tlg;aummay IDHCIaB)IE outObslcRRIa sepratidriRbf stefeoisomers. The
sepe@é@ﬁ%’f d FFﬁ)h'F?(é\'F'fsté?é&Ef)H\%ﬁ n¥éy bg?’cfagigd ot &t 3RS Kothge of the

ComPg‘f‘”(ﬁﬁ)rQin@@thrmUH r(iprcﬁfto'Fhﬁ ﬁt&gﬁJIOEaﬁtfyllnt@imedlate during the
syrithedis uaThegirbsent. invénfol aksy! ind\&der oy %l}‘tbnﬁ?fé forms of the

conﬂﬁ{)ﬁﬁc%l &orn&%ﬂ? %gé%@cgqaﬁwgatg %%(Sarlfsbrﬁ I|e the respective
cormpotindso mayebéyiresentr eifHaerdnoieirhikety ormG@t inRfheanendi2form or in
miXtHSERABRR T X R each other 35

In case the compounds according to formula (I) contain one or more acidic or
basic groups, the invention also comprises their corresponding physiologically or
toxicologically acceptable salts.
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hydr ogen; 10 WD 2004/ 046117 PCT/ EP2003/ 012950
unsubstituted or at |east nonosubstituted

w@ieo@hd1at kyl , C3- Clo-cycl oal kyl, aryl, PCT/EP2003/012950
aryl - (G -Clo-al kyl)-, C2-C10-al kenyl, C2-C10-al ki nyl,
het erocyclyl, heterocyclyl-(Cl-Clo-al kyl)- or
het eroa the substituents are selected from

Ph}ﬁ%i?'@@ IQ// lépc%&a&fq&plts @1e pautigulaly suitable fppmedigat applications,
dué Gb- G6eib Qrékwr)s@lﬂbmw in divéfer- 6émphiad )vﬁtﬁ MRe. stafing or base

corfpbbhas, LR Tt AV %Mﬁ@f@?@@ Aentable anipa of cation.

Sutiahle physintogieallydaceepiablei acidnadditioroisalis wf cthieccompounds of the

mvﬁﬁﬁﬁcﬁi tﬁgé’dg%l% oFihBP@rﬂ‘; gglg‘é%ﬂrasnﬁycﬁggﬁlh %% & 'Fﬁ(gg?%;pmlc acid,
, mgﬁnhﬁ;phon@ta@fd;dytqu/amd,sswfcml@ @.Cld and sulfuric acid
ancl@ls@%f&ﬁgﬁﬁhc a%ilddoéls’r’éh &s, ﬁipéﬁam%%eracetlé‘ééld %eor%hylllnacetlc acid,

meﬂgﬁer Oéégq-pmqg t 'lglﬁgzgds negg{]ﬁs q@qxg;h@&m%ﬁpz citric acid,
ethanewdtomits awid,f osaticyhic (ddid,afumarefid,edlucohier acid, Rylysolic acid,

|sewsédl kﬁa]%ﬂc cnfi1t Iécfﬁé?lgog@g%%%z& %«?8 malic acid, methane-

SU'W@!@&@dy§U§anlcIm(isrm@uemswfcmmmdatamairm acid and trifluoroacetic
aci§3sGidble Yp bﬂﬂh@utlcallf%ceébt%bﬁbﬁélc‘%?lts are ammonium salts, alkali

ol SBUS dateh g FosgFAIe. eng pofaskm Aaks) anchatiaine e meta

saltsG6 PIORS madneS(unh Balts ahRtBRiumNaEsD) RL, - C(O) NRLR2,

- gém -S(O RL, -SOPRL, - NHSC2R1, PSOZNRl R2, -O(S)NRL

R2, -NHC(S)R1, 25 -O SO2R1, -S02-0O-Rl, oxo, -C(ORI,
Salt&hawmglmzphaﬂnmelﬂwallylunaceemme ayioh crkbklikewise mcluded within

|
okl GFnCBrali ven s G Aage g rovaring or urty
'ngtnh&rm@%ﬂ%&llyo&@pep&ameaﬁq}ns am’pérf@wseyn rerdherapeutic applica-

tionkeicgeexa eminrbfhﬁgH&@tld}% at | east 30 nonosubstituted
wth Cl- al kyl , al koxy, hal ogen,
trifluoronethyl, trifluoroethoxy or OH Rl and R2 are

If thermtnppmmrmn ofthé rfonrmnl&iaqb sithbitanedishhyetitaeaciditlandasic groups

ROHBEEIAT BT FERIET SRRl B 5 o e roms
me@u%ed mgr salta ochetaines, (2uitter@mstlo- al kenyl , ’

C2- C10-al ki nyl , heterocyclyl,

h I 1- C10- al kyl ) - het where the
GRS [RSPECHVR ﬁglﬁ %C@Ofdw g&ﬁ%ﬁi)ﬂ?mgj{a di l%rggﬁgey obtagrach by yaustomary

melﬁbd@ﬁmlabhwié krlﬁ'l\lm 2he ;Nhlgon (dliedBinotid law! ﬂl@"fof“éxample by
corfisthf R Wik STDRRG e Sin e, or SR Bt K gpivent or

dispessantoar by ahwnaex@hangé ob catiom exeltanger witlbther saitso- or
bi cyclic heterocycle containing one or nore

het eroatons selected fromN, 0 and S; 10
The present invention furthermore includes all solvates of compounds of the

formula (I), for example hydrates or adducts with alcohols, active metabolites of
the compounds of the formula (), and also derivatives, which contain
physiologically tolerable and cleavable groups, for example esters or amides.

The term “physiologically functional derivative” used herein relates to any physio-
logically acceptable derivative of an inventive compound of the formula I, for
example an ester which on administration to a mammal, for example humans, is
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aryl is phenyl, indanyl, indenyl or naphthyl;

heterocyclyl is a 5 to 1 0-nenbered, aliphatic, nono-
w@adenr/oliieycl i ¢ heterocycle, containing one or PODER2003/012950

heteroatons selected fromN, 0 and S; 15 In anot her

enbodi nent, conpounds of formnula (I) are preferred,

rei.n Ar. is unsubstituted or at
caﬁ%ﬁg Sqﬁﬁgwlpgf(glae eg{ylpdlrﬁg&) & g@mpow& ofihg m{nula | or an active
meigbalite thdreot. hi ophenyl , i soxal oyl, benzo[b]thi ophenyl ,
benzodi oxolyl or 20 thiazolo[S 2. b][1,2,4]-tiazolyl,
where the substituents are sel ected from hal ogen, - CN

Theighysiolognalysurglional .dervativey @porngludepapdiugs , of thR]:RB]pounds

of tH‘é"lﬁ(/@)uﬁq SOnghq} _ N%OZ R}’Wﬁ%ﬁ%@(ﬁ'm‘gﬁ E@bund of the

inveR Qr)l Fq‘b& se pr rugﬁépgydgr may g(ptype (Q@p_v@(;ﬂ@mggl\;es and are also
objeat o¥ihe greséntuaventidinhyl and trifl uoronet hoxy, and aryl

and heteroaryl may in turn be at |east nonosubstituted

wi th Cl-C6- al kyl, Cl1-C6-al koxy, hal ogen,
Ther¢drmpeunsiseohibe inventibnonayetismbe presehk I8 YarbuspdhREorphous

forfHs® orr‘déi?&ﬂg%mdsy Jnﬁ@@hﬁ?ghar% h@l‘é/sttﬁkf‘%’ g:gﬁﬂho?p%ous forms. All

unsubst It ut nmonos
polymarlaous krms eb e gopirausgsigfi the iavention are included within the

sc@}ie/bft(@ln\@rﬁmﬂ'éﬂd are a@h&lﬁspﬁdﬁﬁf‘me inteEntfer?- al ki nyl,
het er ocycl yl, heterocyclyl-(Cl-Clo-al kyl)- or

het er oaryl , vvhere the substituents are 12 WO
Coﬂﬂm@mﬂé@)ﬂﬂmﬁﬂﬁ(lﬁaﬁ@ﬁwéﬁé&whemi ected from hal ogen,

Cl- C6-al kyl, Cl-C6-al koxy, CN, N2 , NH2, (Cl-Ce-

al kyl ) am no-, di (Cl-C6-al kyl)am no-, OH, COOH,
Ais@do (C1- 06-al kyl ), -OONH2, fornyl, trifluoronethyl

and trifluoromethoxy; 5 heteroaryl is abto

10- nenbered a mono- or hicyclic_ heterocycle,

R conbanRgtisfs BF ahikast AasREBEc Bt S @ik S, 1rb(C1-Cro-
andalﬁyl)-aﬂ'be‘teroarwhhéhdroaﬂyﬁ@“@',o-alkylﬂemétel@b ﬂ?ph{é‘ﬁéﬂocyclyl ~(Cs-

10 SR Dbttt SRSERET Sy e

het @Kiogt,ons sel ected fromN, 0 and S; Conpounds of
formula (1) are nore preferred, wherein 15 Ais A; R

IS unsubstitut ed or at | east nonosubstituted
C1- \wherssingysubsiifuants are selecteddrom halrgen, -CN, C4-Cio-alkyl, -NO»,
het@my@(lﬂ)omet-@“@w ) NIFARELoNH B YDIRT, -C(O)NR1R2, -SR1,

O SO SR BRI Mo Nintae, 1 C(SINRIRRuNHCOIRT

ar eCE—SI@El‘Ied—S‘G@@}H%w @gen C@J))Rtll,o ~@ (Nl NHg,CB&terocyclyl Cs3-Cio-
C(cg)c%kyl H2 'Rl eﬁer ochfg% C%?ii‘}{'?&rome’[hyl
cs fui@or@mtbﬂsumnyl angi trifromethowy| ) -,  ar yI

trifluoronethyl and trifl uoronethoxy, 25

and aryl, heterocyclyl and heteroaryl may in turn be at least
monosubstituted with C;-Cg-alkyl, C4-Cgs-alkoxy, halogen, trifluoromethyl,
trifluoromethoxy or OH;

R1 and R2 independently from each other

hydrogen;

10
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and aryl, heterocyclyl and heteroaryl may in turn be
at | east nonosubtituted wth Cl-C6-al kyl,
w@le0@04@hkoxy, hal ogen, trifluoronethyl, PCT/EP2003/012950
trifluoromethoxy or OH 30 Ar is unsubstituted or at
| east nonosubstituted phenyl, yr| di nyl, pyrimdinyl,
pyr azol hi ophen |soxa b 0 phen
Do ISt ot 9ast PR STEtEd G-Ik (Ey o bycioalky,
mhea@ltharyi‘r(m&tm atyl)s aCe-Gglaticamgt] f CoiG1halliggn, heterocyclyl

: g?ylﬁ;é‘tgh&{)}émgﬁ}yﬁ%gpyﬁ @C(I%t N%%?e tl% O&%lttﬁgnts are
t r i $¢lecied fearnyhalagen Tenﬂetaiksdn@a @Ikome Qi NO2 , NHa, (C4-Ce-

20044 5 4T Qﬁ@@@élﬂ#ﬁé’rﬁ%o—ar@lﬁar GOOR DeHRS-R8I-Li-alky),

may | h tur ast subsitute
al ky*ONz. fesnyl, kfluprometind and tiffygrometmey; hyI or OH;
R1 and R2 are independently from each other 5
dr ogen; ns tltuted r at ast_nonosubsti tu %d
0Ky l%lq(ﬁ] Cg alal@na c,amno- or bicy velié eterocycle
coratay'hnq Qie GLoaae Ihplteroatmm selecied fyom N, O and S;
het er ocycl yl - (C1l- Clo-al kyl)- or 10 heteroaryl, wher e
t he substituents are sel ected from hal ogen,
aryCis- s, uwanyl,@md@aylarmpiﬁthww (Cl1- C6- al kyl ) ami no-,
di (ClCGaIkyI)amno- CH, trifluoronethyl and

hetaromielil dS Tgn 1D bpgoqL aiRatEo Byeiias odey Blasli Metaocycle

comtaminy on® o e dreteroatoms gtlecteefrédmadin Mland $nd S;
heteroaryl is preferably im dazolyl, thiophenyl,

furanyl, isoxazolyl, pyridinyl, pyrimdinyl, 1,2, 3,4-
In amthahgmbodimlenil Ccnmppumzbiqmmdmz ) gile, pl‘ef&rmq; Iwharein
benzodloxolyl aryl I's phenyl, indanyl, indenyl or

napht hyl ; ¥ referably phen | aor napht hyl
R het @rlﬂlﬁy‘bﬁyﬂu @%Oba lqast I@ﬁﬁﬁﬂ?@?“é%e Qﬂcﬁxh’cﬁm& a"rYbrﬁa’yl (C1-Cro-
or Hkglyc! i qthsﬁo%y@mcl ehetémﬁyalyn(ogoodﬂalkw) nor €3-Cyo-cycloalkyl,

heteroatorrs ect and S; heterocyclyl 'S
pretﬁ%tfa gﬂgp@:\;ﬁn af"@f%r’ahydrofuranyl

1, 3- dloon?nyI nnrphollnyl pi per azi nyl or
0! PG Y sy PN d8ichlod EAMIA0GhY, £9F. CHEN ARGE O,

P Gith. -GN O-CHOMA! CNRI 8201 IHC(GIGA, -CONR1R2, -SR1,
ar ylg( b§?|ﬂz1Cl@ogﬁ1kyLmHsd1ﬂt1er£§;§%hmR2 ‘G(S)NRIR2, -NHC(S)R1

ot B S SePehE ! EI0M. B ahSieoey, OsCio

subsyoldaleylt s argl- (@‘I-egraml)f r omalng) ogernetefaarﬁlo afrilybromethyl,

s tipetiyShiv poroptdie ot crocyel vl

C3- C10-cycl oal kyl, aryl - (C1- C6-al kyI) aryl,
trifhyonpret Héferé&\%l;ﬂ“ér{djoh@fﬁéé}%ymé&ﬁ in turn be at least

monosubstituted with C;-Cg-alkyl, C;-Cs-alkoxy, halogen, trifluoromethyl,
trifluoroethoxy or OH;

R1 and R2 are independently from each other

hydrogen;

11



10

15

20

25

30

35

WD 2004/ 046117 PCT/ EP2003/ 012950 and aryl,

heterocyclyl and heteroaryl may in turn be at | east
wonmasuisi t uted w th Cl-C6-al kyl, Cl-C6-al koxpCT/EP2003/012950

hal ogen, trifluoronethyl, trifluoronethoxy or OH 5

Ar is unsubstituted or at |east nonosubstituted

h i di nyl i di,ny. t
U ol o Bask bt inaps dene ecalkeh Raigpyoloalky,
. O{:&WL -deno-?'ﬂm-, RZCz-@é-Qmﬁyli?Ca-&?’-blkinyl, t rrllel’terocyclyl,
e . - -C6- - ro
andr%t@?{foy Elglr g?fé&t:ﬁooé(%}l&gn@] Qér{ét%mgn ’ h‘évb%téoaﬁ% %’“{"f?nts are
t urﬁ?'%e@tfrqr@ahﬁbgﬁfhcﬁu@sﬂkﬂﬁ/’e@rﬁeta’qkm1 N, BIQgy) NH,, (C1-Cs-
o ke Dy BOTOH, Ui GQ0s(h-Coralky),
uns i%ﬁf)%ﬂoﬁﬁ@f)rm@@&b’[ﬂ'ﬂ)ﬁ%&@@é‘?m%m&ﬁ d ’
Cl- C10-al kyl, C3-Clo-cycloal kyl, 20 aryl,

v - Cho-al kyl ) - |, C
et & o1 BT Scmur i) 8RKFt6,manga, gn bicwsle ehetpeoovoie
CONiQJpiIg; QNEcpit Mote betasdalomsasdledad fimno §k Q) ami SC6- al kyl |

Cl- C6- al koxy, NH2a (Cl-C6-al kyl)am no-,
di (C1- C6:a) ky|)amno-, OH  trifluoronethyl and
awk'lﬁﬁ’ﬁﬁﬂ)ﬁ?&a@“&Li@@e%oh@@%fbﬁky: ig a5 toylo-rrenber ed,
aromati c, nono- or bicyclic heterocycle containing
t t | ected f N, .0 d S
netfREyPl % 36" i SRS pfibtedin o hreh i heterocycle,
containiagydne orsoree bétgroatpyns stlegted froyn NpiodamyIs; 1, 2, 3, 4-
t et rahydr ochi nol i nyl, benzoi m dazolyl, indolyl or
benzodi oxol yl; 30 aryl is phenyl, indanyl, indenyl or
In apgiiar ppnbodiingnt, jcompasmels 1§ fgrmpha fl) lare preferadhwherein
heterocyclyl is a 5 to 10-nenbered, aliphatic, nono-
. D li,c het I t ai ni
AT el HBRYRFHUES) Gt AL IFaSt SRORPSLbSHISE Phesy b askdinyy pyrimicinyl,
Er @lyesrzobily W@P*mf%eﬁg?xdrllosllll eb%@ib{_b‘}tlg?gh@nﬁw,: ,tg?nzodioxolyl or
' i : . [ , [ zi
pi g&'?%@??ﬁﬁ@@%ﬁ%@y'm yf or mul ap( |IO) are gven much
nore preferred, wherein 15 WO 2004/ 046117
P I : _ : :
e S O b SRR ) W ok
het‘é ar y& %@)1- CQ—'G(Q))yHb’- N2t NHE(BYR 1.t uHNRIR2,
grla\lael(sm'e,d -CE®)NR FQQ,enl,-SQH-, Ci-ﬂg%};ﬁ@ %2|?ﬂéar—NHSOgR1,
- C&- s - CG; n) - - C6- a
-ﬁgq%?aﬁh*%%- Cetios SRR s PetReY R G Goaky)-
- Nfrayl, Gdfludriopigthyl-add( i6llu@biretiiokyal kyl ), 10
-C(ONH2, -C(O NH heteroaryl, -C(O NH (CLl-C6-al kyl),
-S02( Cl- C6-al kyl ), -SO02NH2a -C(O) - het erocyclyl,
- CR nchiagterearymay in duiyl be it least aidopsyibstitutadywith C-Ce-
tr afidyl @ C0RAIKBky P%Ggéﬁ,'tfifllk&bﬁ%ﬁoﬁiﬂuoﬂﬁr%e tg{ﬁ(\'{ or OH;

aeterocyclyl and heteroaryl nay in turn

15 nmonosubstituted with Cl1-C3-al kyl, Cl-C3-al koxy,
R1 dndiBRiare inddpemdently fronpeacteothekr i f | uor onet hyl ,

trifluoronethoxy or OH,

hydrogen;
unsubstituted or at least monosubstituted C;-Cyg-alkyl, C3-Cyo-cycloalkyl,

aryl, aryl-(Ci-Cio-alkyl)-, C-Cio-alkenyl, C,-Cyo-alkinyl, heterocyclyl,
heterocyclyl-(Ci-Cyo-alkyl)- or heteroaryl, where the substituents are
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heteroaryl is imdazolyl, thiophenyl, furanyl,
i soxazol yl, pyridinyl, pyrimdinyl, benzoim dazolyl,
WO p@aloyd11or benzodi oxol yl; 20 aryl is phenyl OPCT/EP2003/012950
napht hyl; hetrocyclyl is norpholinyl, piperazinyl or
pi peridinyl; 25 In another enbodi nment, conpounds of

o Bl it BefiER, B HRYE BBV SER; ONREE' WA, v

mon@diyDs taminced @ik nCs-alyy)aminor, 4 GH, oCOOH, -COO -(C4-Ce-alkyl),
| ect ed
PY1 LD oty G RPdy RAREHHARIEELE 5! oct©
-C(OOH, -C(O O (C1-Co-al kyl), -NH2, -N(C1l-C6-alkyl)?2,
hetdoafd eti§62035t@| k0-memb&idaChrérhaticY ehard- k)zSF)bncycllc heterocycle,
COP%'Q'&% Oé‘lﬁwy {e héfé(‘@?gw SGY%‘(@ F\'I’H—"'tl\ui%%ﬁkyl ),
aryl, and heteroaryl, 16 WO 2004/ 046117
0 : het |yl d
o LEHCTANE RberfTer et o ooyelyl and,
Cl-C3- Al kyl, G -C3-al koxy, fluorine, chlorine,
helgéért@ggrréggr;sl 15 ftoURg-AiEthbed AfpHalio FRSIR-Nadst BicyEté hiterocycle,
copfuRDY OBF ArIBAKTY t,erq%@mgae frem%r Brnd 81

pi perazi nyl or piperidinyl; 10 Conpounds of for mul a

oA A FORLGEIh SRS ot oty

phenyl et hyl - phenyl propyl -, pyridinyl et hyl -
/\@M(1d|nylethyl- or pyridinyl propyl-, where the

substituents are selected fromchlorine, bronine,

fluorine, trifluoronethyl and carboxy; 20 Ar is

Runs ?@&hstﬂb&mﬂeéforfﬁt Igﬁ&goﬁ@ﬁmhﬁéd tGJItG% aIkyI ar% aryl-(C4-C1o-
sub@ﬂﬁ Buen?bé“zﬂ% Ol ct Qﬁt%? I%&h%&ﬂ@bﬂ 03'C1O'CVC|Oa|kV|

et hyeteroag or héterpairgpilaBiralkyl)-but yl ami no-, hydroxy,
met hoxy, ethoxy, methyl, ethyl, propyl,
(phenyl et hyl ) am no-, benzyl am no- and
( moMhiess i thgl substityemtsnare “setpetedftamohalbgenyuiGy-Cloalkyle -OR1,
eXCERIOIR | YNHALE! Lefo)NAIRD, AsRFeE!88,A, TISTINATR2, oo,
gr 028 [ ;4:
@%& m}%&ﬁ#a nhaterocyciMl) Ca-Groocyelealigylnyatylo(Gyee-alkyl)-,
daz ang-tiflaefomdthylyandtrifiabebnidhpyy,i di n-
3-yl -propyl)-am de,
6- (4- hydr oxy- 3- met hoxy- phenyl ) - 3- oxo- 2, 3-di hydro-pyrid
azi apdarylc hetesagydlyl amdi hbteroaryl may in turn be at least monosubtituted

(3- Rith! €]-E3M)1; B LdikodHfogen, trifluoromethyl, trifluoromethoxy or
OH; ‘

Ar  is unsubstituted or at least monosubstituted phenyl, pyridinyl, pyrimidinyl,
pyrazolyl, thiophenyl, isoxazolyl, benzo[b]thiophenyl, benzodioxolyl or
thiazolo[3,2-b][1,2,4]-tiazolyl,

where the substituenis are selected from halogen, Ci-Cyo-alkyl, -OR1,

-C(O)OR1, -NR1R2, -C(O)NR1R2, aryl, heteroaryl, aryl-(C;-Cs-alkyl)-,
trifluoromethyl and Trifluoromethoxy,
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6- (4- hydr oxy- 3, 5-di net hyl - phenyl ) - 3- oxo- 2, 3- di hydr o- py
ri dazi ne-4- carboxylic acid
W@ 3p0ppudidi n- 3-yl - propyl ) -am de, 17 WO 2004/ 046RATWEP2003/012950
PCT/ EP2003/ 012950
6- (4- hydr oxy- phenyl ) - 3-oxo-2,3-dihydro pyri dazi ne-4-ca

gb(()é é{aﬁ%a&l}ﬂd h%t cﬁr}? OIIyr}n %u%l b l?é/as)t n'?cgrrllods%bsnuted with C4-Ce-
i n- dlkyl, Gy Ceatkory,haloderd tofynromésayl oe-OH; car boxylic
acid 4-chloro- benzylamde, 6- (3-ch | o ro-4-hyd
Lgéi-phenyl) - 3- 0x0-2, 3-di hydro-pyridazin e-4-ca

Rir R are éndepsndently froor eadieather ami de,
6- (4 hydr oxy- 3, 5- di met hyl - phenyl ) - 3- oxo- 2, 3- di hydr o- py
ri dazi ne-4- carboxylic acid 4-chloro- benzyl am de,
4- (@Yﬁpgﬁnhydroxy 3, 5-di met hyl - phenyl ) - 3- oxo- 2, 3- di hyd
ro-pyridazi ne-4- car bonyl] am no}- nethyl)-benzoic

vy @Q%bet@tégh% Fﬁe 859%%&%9p&b‘%v@]kyén%63}10-CVC|Oa|ky|

met awl) Iaqu—z(@h@@(alkyj) heterocyclyl, heterocyclyl-(C1-C1o- alkyl) or

d az n e fﬂ/ ﬁl@reﬁ?‘.b' éﬂ&é‘tlgxe?ﬁé’ ble %ﬁ%?edzfréenf hgrogeﬁ (';6 alkyl,
6- ( 4ﬂ6tﬁik@% h oxy@%?ﬁyl)@nm 2 %(%—Gyaﬂqyl p;mm@ia OH,

Zi NRifidofsth & Véh&trlf@‘éhﬂnéth@) or 0- benzyl am de, 6-(4-hyd
roxy- 3- net hyl - phenyl ) - 3- oxo- 2, 3-di hyd

ro- pyridazi ne- 4- car boxylic aci d 4-chl oro- benzyl am de,
heter¢ayl 2s naar@htd 110-rheyhbezbdly lapoiatid,- pyondv ar nbléy()ﬂc] hétetocycle

corﬁglrﬁ?i Oq'll rg?rgpnﬁégquéﬂomes éele%%db ?r)é¥rl1 'l\‘f 6C und S; heteroaryl is
PFQSGF@bIYan@ZQJ yi3 thiephery, foramy) isogazolyl; pyﬁdldylhy)ynmudlwh d,2,3,4-
tet%?ﬁﬁ;‘cﬁtn ﬁgﬁ?ﬁg&%‘m.&%@(ﬁ ﬁBQ’F ?PQQ%W ti hydro pyr

i dazi ne-4- carboxylic acid 4-chl oro-benzyl am de, 18 WO

aryﬁ&%é?ﬁﬁ lﬂHarR@T NBERAQY/ABRABAD aryl is preferably phenyl or naé)hthyl
R- 3- 0x0- 6- [ 2- (1- phenyl - et hyl'am no) - pyri m di n- 4-

-di hydro- pyridazi ne-4-carboxylic acid
heteBogylelyhyis - ar dpipl )l Oamehbered, aliphatic, mono- or bicyclic heterocycle

corﬁ%@‘fjh Ilﬁﬂéoé(ry HRJX& W%%ro%’cé?ﬁé’ s%@bté’c’d 3?’0% NPY LHEZ; NRetr&&elyl is
prefergRly- 6-39xe-@zapanyl - Metrahxdrpfuranmyir onbBHiioydanyy | Jmarmholinyl,

[ eﬁaj‘mmbp drid@gji:ne- 4- car boxani de,
Pip X0- 6 Eﬁ. di n-'4-yl -2, 3-di hydr o- pyri dazi ne- 4- car boxy!l

|c acid 4-brono- benzyl am de,
Comhwpoxne$ oporimililar {3 ayd edert more grefeded| whthsih) - 2, 3- di hydr
opyri dazi ne-4- carboxam de,
N- (2, 4-di chl or obenzyl ) - 3- oxo0- 6- pyri di n-4-yl - 2, 3-di hydr
Amﬁgm dazi ne- 4- car boxami de,

R is unsubstituted or at least monosubstituted C1-Cio-alkyl, aryl, aryl-(C;-C1o-
alkyl)-,  heterocyclyl,  heterocyclyl-(C1-Cio-alkyl)-,  Cs-Cyo-cycloalkyl,
heteroaryl or heteroaryl-(C;-C1o-alkyl)-, '

where the substituents are selected from halogen, C;-Cig-alkyl, -OR1,
-C(O)OR1, -NR1R2, -C(O)NR1R2, -SR1, -SO.R1, -SO,NR1R2, oxo,
-C(O)R1, -C(NH)NH;, heterocyclyl, Cs-Cio-cycloalkyl, aryl-(Cs-Cs-alkyl)-,
aryl, trifluoromethyl and trifluoromethoxy,
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3- 0x0- 6- pyridin-4-yl -2, 3-di hydro-pyri dazi ne- 4- car boxyl
ic acid 4-chloro-2- fluoro-benzylam de, and

WoOR{4AHed1iDr obenzyl ) - 3- oxo- 6- pyri di n-4-yl - 2, 3- dPOEPIOY012950
i dazi ne-4- carboxam de; It is explicitly indicated
once nore that also in case of the preferred, nore
preferred, even nore preferred, even nuch nore
preferred, particularly preferred and exceptionally

pr eérd mey, helepaeyctid and hetetbagy! treayf iartord be Gt JedshmonoeuBsituted

5 ion | anat i I le Yer | ct..of th
ol T GPERERR GEFe M HRDSER iuldtal8HRE hindpomEinory or
parOt6ul ar, the respective physiol ogically acceptable
salts are included. The derivatives of formula (1) for
which A = Al= CONHR may be obtained from 10 conpounds _

Ar acclsraIsHgstiyiachenal Igag menosybstiuied pheryk nwddingreapyrimidinyl,
group, preferably - OH, G -G o-al koxy, chloro or
-O -(C-Ciho-al kyl ). The convertign wth e.ann
(1 Vel e SUskiiafle Lare ' SeioReh o daiCheih, e e, -OR,
to 1H0)OR119 -MB1RX) 4 OUBNE RE;T/ {2 0A81eda2950 arylf(Ce-&ealkyl)-,
X | SiiGblorh Oy FATPRYBRMGmbey ™! @ (1) my be obt ained

0 e am ne

by acylation rivatives, either using
an acid chloride to be added beforehand or by
r eagid Ryl idhd heteRIAFIENaE iPturh o4t | i -Ce-
Bl RO AL R e ﬁHﬁ %W?Q*N'e\%ﬁgj%%@‘%?@(“%h Cr-Co
Thelk¥a Criloplkaxy- halegagn, irdluosemety pbPHing an aci d

chl oride according to any nethods known to persons

jd ' [sely by the action of

R1 Zdﬁgl %?%5% Fho&rélbggafghﬂfﬁpﬁg%%m@ﬁghl or onet hane

(R D.MLLER, J. Org. Chem 56, (4) 10 1453, (1991))

whi ro%&%s formed, will react with the amne (111) in

t he preSence of a base such as pyridine,

triethylam ne, diisopropylethylamne; the reaction can

st aiisustiftfed st whemst hAoRecklidstine@! C1-05-atki cREof-bytoalkyl,

is compl et e, t dijum s, ke stirred at roo

t orfidl ot REGECToAISbNE heteraRBiel detSiaeionh Coalky)-  or

23gmiemaryl( lz\ﬂml ) )thﬁ rsubstiiuentseatee delettetefross halpged SCTG-alkyl,

regst a e I 1Nt res an

et oy, o iPer e EIC ARy Rithing? | FBCEFRG oo, O,

EDAdfluromethylsrgilrifluswmethesy;on Left., 34, 7685,

(1993)) or in the presence of hydroxybenzotriazol e and

di net hyl am nopyridi ne (J., P. GAMET, Tetrahedron, 40,
hetfgﬁyl S| g ’oK_1OEm§g@§req}_ a@raatl@hg}ﬁn’o- 50r kieyslic oheterocycle
contdifiBiy) pner oacewredheigréatoms! Selsoleanirort oo QTId @ upkich@aryl is
pfetée*sﬁﬁﬁ‘eﬂi@]@ﬂiéﬂ@éﬁ%ﬁﬁ;w?@@%ﬁt@wwEpverirm%finw, 1,23,4-
tetrplag@@cbh‘@%nyl( begzgimi , ihdolyi orgoenmodiokotid; bond. The

derivatives of fornmula (11) are obtained by the nethod

d_es%ri bed in patent F.R ]
aryl'is phenyl, indanyl, indenyl or naphthyl; aryl is preferably phenyi or naphthyl.

heterocyclyl is a 5 to 10-membered, aliphatic, mono- or bicyclic heterocycle
containing one or more heteroatoms selected from N, O und S; heterocyclyl is
preferably  2-oxo-azepanyl, tetrahydrofuranyl, 1,3-dioxolanyl, morpholinyl,

piperazinyl or piperidinyl;

Compounds of formula (1) are even much more preferred, wherein
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25 2481284 and by Y. Shojiro. Chem Pharm Bull; 19
(11) p 2354. It is necessary to protect the reactive

wo mvaiamal groups. The protecting groups are PCT/EP2003/012950
i ntroduced according to any nethods known to persons
skilled in the art and in particular those described
by T.W GREENE, Protective groups in Organic
Synthesis, J. WIley- | nterscience Publication

AigPd91). For the phenols, there will be preferably 30
chosen nore particularly a benzyl group introduced in
the, presence of an inorganic base such as sodi um

R carisdmaubshiutedier aidepsikmopapehsituted anyl- (€ Eoalkynor hetbroaryl-
ace ncg@u@g (A. R Mac Kenzie, Tetrahedron, 42, 3259,
(1986 whi'ch may then 20 WO 2004/ 046117
PCT/EP2003/012950 be renoved by catal ytic

hy dwhgsnthiei substituemts arw@éléct@wfﬁfrh Ylalt?efmg Ci- Ce-alkyl -OH, -O-aryl,

| EHESIRAE, 0B S IFN B i sELBT O, i@ 0-Cr-Co

(1 Ial')(ylhay“l\l:l'& oHﬂ@w@ﬁa&whner-Nl-h(DﬁCeemlkyiy -BIH(C+-C1o-cycloalkyl),

fu ec ti
fuﬂ-ggfn% g: OENH%%@{ I? cﬁa@é @?@’ $@8&%‘t§6 -alkyl),
acc ﬂ@é Detrepydy, deNHINER b9te|_@¢yﬁ}{l, aryl (C4-Ce-alkyl)-,
emmmmetmmmfﬁbmaﬁétﬁbﬂwl ons, VCH, New York,
1999 The nitrile functional groups are reduced with
hydrogen in the presence of catal ysts, BH3 or nore

pr e eyl i abienocychll umindunhdigdsargle maysohvemirs $echat least

as r.on , .
Letfﬁgﬁé%b%gmﬁﬂ?ﬁ*‘ S ChbsRReT TEEHER: Slgrine, bromine
gr dlifldorgmethylotrilupeamelnoky of OHet hyl si | yI et hoxynet hyl
by reacting the starti ng conmpound wi th
trimethyl.si.l tho | chloride in the presence of
hetg rpﬁ ﬁvw ﬁ’%@ tﬁ@g %‘ tfuramidn ispxegpivbt Ryridivyhapyidmidiny,
beraznlmnﬂazolyemm@rlyltarrt@n(zddloRolyV\Hl TTEN, J. Og. Chem,
51, 1891, (1986); M P. EDWARDS, Tetrahedron, 42,
3723, (1986)). The 15 deprotection is carri ed out
aTYHEthﬁGVh@T naphieylhods known to persons skilled in the
art and described by T.W GREENE, Protective groups in
O c Synthesis, J. WIley- | nterscience
hetr[gggpiy B WhPiQﬂlP'Pe'ﬁ?@ﬂ@fpmﬁﬂdV% of formula (1) for
whi ch the protecting group is

t Iyl t hoxynet rotected
In Sigh i hfbiimert, SFAEdY afnﬁﬂnv%ﬂl FYbmishahore preferred,
wharein ux in sol vents such as tetrahydrofuran di oxane.
(J. P. WHITTEN, J. Og. Chem, 51, 1891, (1986); B. H
LI PSHUTZ, Tetrahedron Lett., 4095, (1986)). 25 The
Alisdti vatives of formula (1) for which the protecting
group is an ester can be saponified according to any
A met hods quré? to rsons skilled in the art and in
' parti e 'm}eghg aet i l§ashrmepesuhstiiad o eheaylonpynigin-4-yl or
r epydmidih-4-@Wnzal one, J. Org. Chem, 50, 2128, (1985).
30 For the derivatives in formula (I) for which A = A2
= it is necessary to subject the derivatives

of M@mﬂn%sgbsst)tue@tsarewde@e@@mhamem @ +Qp-alkylt FOH, C;-Ce-

Traps @@H b—@\&d}b @ ﬁ(orwsbnqg @ &‘96‘2, -NH(C;-C-
paﬁFﬁVB T On esvasiotiyd. rineietorones (Gaonaial), -NH(an-

%1(131, O@W)), -ClO)NPI2 00O IaIET- @carkﬁﬁ%@ﬂﬁéﬂa%%ﬁé}ogrﬁ?
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HNOHHNNN-122 | N- 1 N (Il) Ar Ar The
derivatives of fornmula (1) may be obtai ned accordi ng

WO eoorouie7 a) by acylating the derivatives of POT/RP1083/012950
(I1'V) either using an acid chloride, or according to
the route b) by acyl ating the derivatives of fornula
(I'V)._ar usi nanh Flrld or 5 according to the
r out® C)ary epogxel& oﬂn hgter iTaY hdN plédenbe @t least

an Mmoalbshmtemg@ncs-mkyl ©- N3l‘dtﬂéb y) e thloriNeAZromine,

gy (RGBT derictionf e, epyel s agen ' (1) o

presence of a base such as pyridine, triethylam ne,
§ he reaction may start at 0C,
hegéﬁrgéﬂnv\hsgﬁwtl(ﬁe lﬁﬁ%m If the acid chloride is
conplete, the medl umis kept stirred at room
aryldsphenaylusran hyPAI DONE, Het er ocycl es, 43, (11),
2385-96, (1996) or it is heated if necessary. 15 By
the route (b) the reaction is carried out at the
hetretyclyl is engrphatinyl epipéraainyl oepiperidimyl;ent such as xyl ene
or tetrahydrofuran (F. ALBERICIO Synth. Commun., 31,
(2), 225-32, (2001)) or dichloronethane, (G PROCTER
Corapeunsseidarmsla, () are)partiatatypeiered, M9sein or in t he
anhydride itself. 20 By the route (c) the reaction is
.Cﬁ%{l ed out in the presence of an activating agent of
'car bodi i m de type alone (DCC, EDAC) (M C. DESAl,
Tetrahedron Lett., 34, 7685, (1993)) or in the

S T S T e T M ——

199phenylosapyl-, Kyridingoeshyl? pydidirdleihylCoe pyridib@pr&sb.,
(1985)) or according to well known nethods of coupling

Q‘@Etl de chem stry (M BODANSZKY, Principles of
PepW e et abstituensy jakgepeleciad fepm NekloNaek bramine, fluorine,

pagesfliudroMettyl 984 chrlsuxyof form ng the ami de bond 22
WO 2004/ 046157 PCT/ EP2003/ 012950 Furt her nor e,

conpounds according to general formula (1) can be

Arpr ep&auedubgtltunedl bradt least ana:hgm&xktltmwmyﬂglrm%rplyri’lgldim4-yl or
gﬂg&{fon of Suzuki (I. Parrot et al. Synt hesi s; 7,
199

63-1168). A conpound of formul a (1V), where Y1
i s halogen, B(OH)2 or Sn(Cl-Cl0-alkyl) and Y2 is H or

gopwgig?ét g&fﬂb@ﬁl@len@ 18" §Qbéc€éH‘W?6ﬁ1€%etﬁyI%ﬁﬁb a ethylamino-,
ropylamino-, butylamlno Kydroxy, methoxy, ethoxy, methyl, ethyl, propyl,

(phenylethyl)amino-, benzylamino- and (morpholinylethyl)amino-;

Compounds of formula (I) are exceptionally preferred, which are selected from the
group consisting of

6-(2-butylamino-pyrimidin-4-yl)-3-oxo-2,3-dihydro-pyridazine-4-car-
boxylic acid (3-pyridin- 3-yl-propyl)-amide,

6-(4-hydroxy-3-methoxy-phenyl)-3-oxo-2,3-dihydro-pyridazine-4-
carboxylic acid (3-pyridin-3-yl-propyl)-amide,

6-(4-hydroxy-3,5-dimethyl-phenyl)-3-oxo0-2,3-dihydro-pyridazine-4-
carboxylic acid (3-pyridin-3-yl-propyl)-amide,

17



| TA+ AA-ZO0ON N(IV) M(l1) YL A 10 Z may be, for
exanpl e, B(OH) 2, B(Cl-Cl0-al kyl)2, Sn(Cl-C10-al kyl) 3a
waefo@b46Tin- al kyl) or hal ogen. In case Y2 is aPCT/EP2003/012950
protecting group, said group is removed after the
reaction of (I1V) and (V) using nmethods known by a

per skilled in the art praotectin roup
knoW# Wdéo)ﬁ’eﬂl%w Ds& OXP 31 Cﬁl‘ﬁdﬁ% -PyFiflaging- ‘%@grl}SP@éﬂ'ca%C'd (3-
pr oppridini3yligropylpaptde,pr ef er abl y
trimethylsilylethoxymethyl-. For performng the
pal | adi um catal yzed coupl i ng al | pal | adi um conpl exes
knoﬁn{2@h\dawcspwlmldlm-l4e3d) -8roxpH2 3atihydrogquyridazieept-oy ed,
pre [

E@r‘b@?{ﬁc &44ur é EH%W&{OW 4 which is

(Pd-tet scata yst)
preferably obtained in situ from paIIadl um acetate. 20

Theg Bmhmtﬁdﬁhydroﬁyﬁpﬁéh?l BloxRLS- d|ﬁ9aﬁt>t iowﬂwémea%oxyuc

purlf own . net hods, for example
cr y&¢id ﬁd?lgéfq gﬁnzéqﬁn tography or extractlon Subj ect

of the present |nvent|on is also the use of conpounds

pha a3 %R RenloBi g difito:pyicaging:

r es@RY XV'EEaQI@4tQM0r@eanﬁylamldeof the substituents A
and Ar (as well as all further substltuents defi ned by

t he ntione tituents) the same o
xS Bt -pls D a4 B Sbwsoxpyriazine-4-
t hecarbongli-attnals nwikyl)-denkdic atlte use of conpounds
according to the general fornula (1) as

pharmaceutical, 30 where the conpounds have the
abo‘M{[ﬁéﬁ{hydmxy Ci}nwtlemxyenhemvgd)r -8-qxoed, Brdilmytiroqyeidazimer 4

red, in particular
pr eéegrpf)ﬁg] or e ceptl ogBPﬁy&&%frcg#erred megni ng, are

al so subject of the present invention. 23 WO

genaigh Lo L1 o par B TORT R
the‘l\‘%‘ gxi baé“d M\%gaymtﬂﬁién}'q%at nment of diseases,
V\,hl ch may result froman abnornmal activity of

B TugSe RTINS BEZ ttthtuo ViR pgic

andanﬁé ¢hiere-benzyamidecul ar, conpounds according to
the present invention can be used for the inhibition

ki nase. GS This effect is particularly
el é—?‘gﬂv dioy-3- ﬁ?ﬁ@i@ﬁﬁw “0x-2, AN BY ez At lic
as doige- dHloyd)l.taémtymmde neur odegener ati ve di seases 1o
such as Al zhei ner's di sease. Furthernore, compounds
according to the general formula (I) have an
i nre-{R- (R}ngorplecblfreéiyl ethylarsiped-pydmidinel-yih8spios2 Bt dihydno-

rel@\eant o &fl{%ﬂlhc Os4eéhﬁc?6tbér§¥%%%cu' Y

e treatnment neurodegenerati ve
di seases such as Al zheiner's 15 di sease. Exanpl es of

di S@%ﬁ?drdﬁtl@:meﬁ@bky%érf ag-eslow :BJallﬁyla?o-%?HB@HﬁQ&l-
accor ent ention, ‘i ncl ude:
ned?gggﬁgﬁé¥¥i46@kﬁ9 5@@@"“é?wokes crani al and
spinal traumas and peri pheral neuropathies, obesity,

o D Rl R ot AR AR A PERhe R,

carboxyllc acid 4-chloro- -benzylamide,

18
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pol ycysti c ovary syndrone, syndrone X,
i mmunodefi ci ency or cancer. Neurodegenerative
wale®measds? are preferably: Al zhei mer's di sease, PCT/EP2003/012950
Par ki nson's di sease, frontoparietal denenti a,
corti cobasal degeneration and Pick's disease. 25

Co nds ding .tq the present |nyention are

or ef BEACH b BB hhviRRIO) R -2, hetiaushior ¢

di seysdazing4-garbokylicl soid oB-phapsl-propdi)admaides. | n

anot her enbodi rent of the present invention, the
conpounds according to the general fornmula (1) are

pr eBeldamidjoxmphendhi3faxo-2,Redinydratpyeidaziok-4-carboxylic acid 4-
neucRRPEDRAFAAMIe, 30 diseases, in particul ar of

Al zhei mer' s di sease. In the above-nentioned

explanation the itemtreatnent also includes

pr oBroxoagipyridinthgl-Npy- @ifludismathydbehhf]- ,Mﬁyamg)yﬁe@ﬁﬁe-
di sggcsagé a??ﬁi Al'l references to "conmpound(s) accordi ng
to fFormrs Id)e' refer hereinbelowto a

conpound/ conpounds of the fornmula (lI) as descri bed

b . Qy i .
ohySi o g Faat L SRyl Rer I V8RS aci rbgpmo-
her BERZYI3mid&p 2004/ 046117 PCT/ EP2003/ 012950 The
conpounds of the fornmula (I) can be adm nistered to

ani gal s,.preferably to. . | s nd ip particular to
iR S RYT B deviin Chdmelui2-gihy Srapyrisazine-4-

adncaibskaméde,as phar maceutical s by thensel ves, in

m xtures with one another or in 5 mxtures with other

phar maceuticals or in the form of pharnmaceuti cal

pr eNaPeA-fighiprobenayl)-oxe@pwidis-defl-2,dainydrepyridazine-4-

I nveaybbRAmidier ef ore al so are the use of the conpounds
of the fornmula (1) for preparing one or nore

nmedi canments for prophylaxis and/or treatment of the

befBmeltfa_%pyriidinmdylgﬁﬁsftﬁlsﬁﬁo;@hialhﬂmémlbé%xy_ R lic :)stcid 4-chloro-2-
pr t phar,maceuti cal conpositions
coﬁg@rgi%eg&iﬁ‘]ﬁ@?’e@ppve dose of at 10 | east one
compound of the formula (1) as well as pharnmaceuti cal

Pr eRan ay RIS ef fechi ose.of .at | east
onel';i g%ﬁépﬂggrﬁgera ed X? oér1 ﬁwf@n({ yleé’gfaﬁﬁ%cﬂ%)ﬁwaﬂri‘%'*
andfypoxamigieirent of the before-nentioned di seases The
anount of a conpound according to forrmula (1) which is

required in order to 15 attain the desired biol ogical
It igs explicittye fclicaied nonce mmerer that alset iy sase oof Eranpbterred, more

f - f - H

e e e it T

and,\BeRlioRTIY pieler. COmPOURHP yaerudNgs (q dormuEr dhgihe above-

meﬁtimedd %)@Imgal:mslaﬁsmgamy/ ginc aéép'edthr @1"ﬂf Bengalts, %Qer%&)lsgmers,
agra . for exam -

ot g Sk A e, Ve GRS

salts@refrclu@edie from 0.3 ng to 1.0 nmy/ kg and can be
adm nistered in a suitable manner as an infusion of
10 ng to 100 ng per kil ogramper mnute. Suitable
The H?Ugﬁ‘%’ﬁs ol P%ng) iforW?'WQs/é T é¥l Fos N ymay heapbtained from

con?]murEisamfdcﬁdin’grtorfplﬂp_dﬂlangl)i Whlbaed irxggs %thﬁ%tggigé lgrrr(gtﬁgﬂ%réferably -
OHL 8 ik, By 0 CONR-Liglhol) The§oRrera with thpeamine

() soay ba warrechout, usimg an likart solveningte®td G °Q5 can
contain, for exanple, from1l ng to 100 ng, and orally
adm ni sterabl e individual dose formulations such as,
for exanple, tablets or capsules can contain, for
exanple, from1.0 to 1000 ng, typically from 10 to 600
ng. In the case of pharnmaceutically acceptable salts,
t he abovenenti oned masses relate to the mass of the
free conmpound on which thei1salt is based. The conpound
used for the
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30 prophylaxis or therapy of the abovenenti oned
condi tions may be the conpounds according to fornula

w@ bgo4iamsel ves, but they are preferably presentT/EP20081€12950
formof a pharnaceutical conposition together with an
acceptable carrier. The carrier nust be naturally

t. st S hat, it IS g0 tible with .

In BEGFR IS0H thi bolEUER G bl ) i BB eebain dvieviagion of the
amipg werivatives; reitheatusing 'as aeidl etloridehéo 36 added eieforhahé or by
restioAlif Nt - Is preferably

foréﬁlﬂ] g%éggre?meb%él%gn%%gﬂ%@&@%g_ an indivi dual dose,

for exanple as a tablet which nay contain from 0.05%

to 95% by fei g of the active conpound. Furdher

phar eutijcal Iy active 25 WD 2004/046117

PCT/ E subst ances nmay al so,_pe priesent A1

i ncl udi ng fu4ther conpounds according to™

The phar [ '

be prepared adgidprding toI@)ﬂy of the kno

phar maceut pgal net hods vvhg essentially co

m xi ng the ingredients with pharmacol ogi cal IAr

acceptable carriers and/or 5 excipients. Besides at

| east one conpound according to fornula (1) as well as
Thereagiombiay be sgartied uttihe fphengere atidc ehlopide padoatding to any

mefiiiisakiwis 96 tadrorad ?iéi?légf Iqlﬁ itlééza’rf‘g)? inngi)t‘éeﬁrqcﬁsgél]y Ef)&nt[hg action of

ri se (I)

| o _ ,
OXqi)gP‘%h%/rgéjeaﬁb%'ggggon&ghl@mmefi@ng, (FbHLME-{L%%rd;, Org. Chem, 56, (4)

1458, {pe9 Bipnittich, AhEs esrfdd, VAR re SHERIEINY Smij f'ﬁ“@%’
0 nat,j z hy eners, di I"fuéég?); ufqrgﬁence of

| , t hi ck. ,
2 HeB Pt 88 P o €5 Taping o Bosrapyicliparung; o reaction can
stag ¢thi02Ci angl wheledoe adfiftioot of theldckd tleloridé i tbmpIdtbethe medium is

| t ti idants..1
orh el ot 1B0AS RfiSorafliE (6L HABKINE, PlerdBhiin, 25ty 2385-96,
(198@))i0f tris heatsd lhngeessary.abl et, | ozenge, coated tabl et,

granul e, capsule, hard or soft gelatin capsule,
al coholic solution, oily solution,

agueaus sol ution,
Th%&%?ﬁ?” SRR Q‘gerpes%"ﬁ@ﬂsq%r'ﬂ B8 Prasesce S @voactivatipg agent of the
carisadiimide ygeoalone; (Bllﬂ(}?,_OBDAC) i(nfml@iMSAeimmthrond Lett., 34, 7685,
(0] I ray,,. tran ermal

(199319 4 The br&Rce & niondddebizobady nimafykmieoryridine (.
P. GAbESk afattahe gmm%é]g. 1995, (1984), | m?tonggorﬁpahbhn,aﬁg, 696,
(1989R Hccb RISy |%dWr‘FPrfétH§d§‘b?c{> &ﬁ'@r g§ i &hemistry (M

for. , tal, , 4 y (M.
COUINSEA s s ivas b N o .

pagesto-581Us 9084 or of firhes tHBAmMe beid.avenous)
adm ni stration, although the nost 25 suitable manner
of admi nistration depends in each individual case on

Thet dariviatives of faamuillas @i)earetobtaihet iy thentéthoanddseribed in patent F.R

: the. d
2121265588 4, SPolA2cH 3y A SRRt K s
protegt 4 diereiee dHactianghrgroupasr dthed pretpeling ereape are introduced
acchrling! tatang hetHodl8: kiidvn itH Jatesits ‘é’kﬁl&‘ti A d@?%%l ;%rticular

th I npvent i P C I S lven 0O acCl esl| s
thos&nﬁe%‘fﬁ i E?V?E%ég{ﬁ%ﬁg Sﬁﬁepgm Jradpse it &rganiso8ynihgsis, J.
Wildyrloterseiened IRublisatiore 1991, m&rhmba?lﬁ?encﬂ@' HEr@ Whill 35& (GRéRrably

: | -meth el .U |.ose
choSii 1AbR; Bartchiety S HErB8Y \Gribe ofiiterd iy s Presence of an
INorgaitic pesa plchnessadium sadorsie ahtheerefiiatermperatineadf acetone and
of a6QBRRYBURA. FPM yoi hO eRhich"
35 sepa(rj@t e una‘ié t lgégzg,g’n?%ﬂrréﬁeéxcgh% g?—’n%%%é;jﬂ gé%’c@bﬁbt@,ay then
| ozenges or tablets, which in each case contain a
particul ar anmount of the conpound according to formula

(1);

20
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as powders ( gelatin capsules or cachets) or granules;

as solution or suspension in 26 WO 2004/046117
wEOUBRAOD3/ 012950 an aqueous or nonaqueous | POIER2008012950

as an oil-in-water or water-in-oil enulsion. As

al ready nentioned, said conpositions can be prepared

accor di g to %n %ui tabl e pharmaceutical nethod which
be; WQ}{%Q Y Caf }6%‘? varpgamatine Qciiove Restipdaiy using triflweroacetic
acidaurides reflu) ideBeiiBad FopEENSR OMgy27846Dr € addi ti onal
conponents) are 5 contacted. In general, the

conpositions are prepared by uniformand honbgeneous
Thei provyicts afhgeneral Viermalep qlindmaiyt bea obtained eordimetcially or by

i, i i i er. i h .
LSO i 108 e g i gy
availadip Peducts ageorgingdartbe methpre desarbesd by hapieky Gomprehensive
Organie STrafsfofhalivhs /O, Ne@ YeAM@98d Thshiife %8%!’ Gotips are

tB ope, or_nore addi tional conmponents. Pres i o
rediggRabth hygrogen i dhe peasanpe: oltiaalvsig, Bis QranemLBkeCisely lithium
aluinerf hyaridegn fsolvants such a3 aigXa@iecorPIME¢T. MY K8EARY] PStrahedron

Coffi s, 4855, PARAPT RS opthd BB Bl S et i
triraethyledylethoppmeting adwnt sreiacting suithebl startiaghi mempound  with
oSBT EOBE BRI By s
sudh paéimethylfomnanidensi wom iamperalune (di PdWHE 1dh bedrgs Chem.,
s1uee: | (ompeml . EPWHRDS ot o4 (1009, T
aopRETRD S oeiPd et FSubng Medhedn kfawB e Ranars Skias in the
art candeea_scsribeﬂoby ax\WhTGRE&NE, dProtectivel groups dntOrgamith Seathesis, J.
W‘??gﬁﬁéé’é“‘féeﬁ%%ﬁgﬁg} géﬁ[ c, a coloring, a coating

ugar - coa or’*a varni sh. 20 Pharnmaceuti cal
conpositions which are suitable for peroral
Thé SURAREYSS ) ofadfarRiuka " 8 Ofor NGIHIIE ltR&en ych -
i cqtat ajr? con‘E u?cg acco?@i ngotow or rrultgé ('?I)%%%\A%P agroup .'S
nme WﬁW?@P’%@ Wy &Y osbeanddgoraiastedi ¢ By  reaction  with
tetrabatytaramonjuraniugriaiet uhtes refidx G suEHtS Ssuchh s CrRAYASTuran,

- n,j ner uch latip,a I | or
cokfhe", T RIRIPUENORS GRLR ! By 2ol RSIS! e LS,
Tetsahgsison Lebn #0006y (12863t eral admini stration preferably

conprise sterile aqueous preparations of a conpound
according to formula (1) which are preferably
The derivatives,pt foriwa () o Witich iee ipreteatirg arewdn (i$ @nt ester can be
sapunifisel agécriimgaio any Méthols Kndvible/ paliBns! SKIRIEH the art and in

.ntravenousl| al t hough th al so be 30
par AP YG L ool DA, LU o8 158 i . azaone, J. Org
Chémt,'5@188) (1988% an injection. Said preparations may
preferably be prepared by m xi ng the conpound wth
wat er and rendering the obtained solution sterile and

For; et derivatives fin forenwadddior whiele abl A2 < MHOR,; iibbissnarfessary to
subjétd thédenvatR@saFIeilbYIIF A ?%éﬂr%ﬁsdém@ntjaéc%r } ?{? 2(3{ the methods

we t of th active cq und. ese ste
dosdBhdd vt ek GRMprp Bereva OrdaonTansiarmalionsy Vs, New York,
1999 @f raoedbparticalakiytbydsSingh CHETERGOUVELES, GH , 2163, (1990).

aqueous, suspensions or enulsions. As 2

2004/ 046117 PCT/ EP2003/ 012950 solvent or vehicle,

there nay be used water, propylene glycol,

pol yet hyl ene gl ycol,

21



10

15

20

25

vegetable oils, in particular olive oil, organic
esters for injection, for exanple ethyl oleate or

w@tden4dwi t abl e organi ¢ sol vents. These conposPCT/BPR03/012950

may al so contain adjuvants, in particular wetting,

I sotoni zi ng, enul sifying, dispersing and stabilizing 5

medi uns. Theptergization may be carried qQut in

several ways,|| for [lexanpl e by an aseptic f¥ltration,

by i ncorh‘m& élidl i zing agents ipto the

conposi ti off, bg ir iation or by heatiNg.

al so be prRgpar in the formof—=Sterile lsoli

composi tions ich may be dissol ved at f use

in sterile wgter dH) in any other sterile dim@?ﬁfor

injection. 1 'Sui t abl e phar maceuti cal conpBsitions for

e . 1.0i i re p r.ab resent as .
Th%n&.r'@".aaﬁ%‘bﬂt@ré*@%agﬂ"gﬁy BelbgheRadborhB3E huiSa) by acviating
theygderivativieg ef fosmueo (V) eithen rusingyan cadid aildride lor adeording to the

n ' /e20hi 1 BINS A T :

A8 0) RYIFHE EADMS R RERls (hor Bing, S, o
acepidingiodhg Hakige) Mt thealeagtion ek an iaﬁlﬁismftge pregeneg of an activating
ageppl ication to the skin are preferably present as

oi ntnent, cream |otion, paste, spray, aerosol or oil.

Carriers ich may be used are petroleumjelly,

| anol i n, pgl yethyl ene glycols, alcohols and

conbi pat i giis ofnywo or e~pf it hese substangles. JA2

generglla\,Nthe cl}“ﬁ?/e corr%ghﬁ(dﬂz'd 'S presgﬁ?Nat

concentrlatiof] of from ObL(BEQABD for examhl e flfom 0.5

to 2% i ght of the eenpesition. Tran I

adni ni stration fg) al so ep ssupling agentt abl e l

phar maceutAcal conpositions for transdermal Ar 0]

adm ni stration may be present as individual patches

which are 25 suitable for |ong-termclose contact

ith the epiderm s, of the patient. Such patches

By Jhet 1S (@oHenreaction iscearied QifpButhe PreseRcemfiakaseysuch as
pyﬂﬁxilhé,ﬂr%yﬂ&pﬁ@,lS:iiisgbwpymmgaﬂiiﬁéé qhélqéaaﬁwH %ayﬂst@ﬂg’léﬁéﬁb, and

| nesjve,.or _dispersed.in a yper. A.sui. e .
wheB i RERTRLEF R afeSotibads s, Codefen e mesiin s dgpbstined at
roags ¥empestterea by DANPONIE, 138teraayclEs)x3A (PH; 12388498, (1996) or it is

h St i dd j s the release of the active conmpound by
ee gc\;%dégéé{mansport or iontophoresis, as described,

for exanple, in Pharmaceutical Research, 2(6): 318

By (h9%6lte ®)thboldapNibnds BATEY Bft bt s LEALEIGATBARIL! GNén iner

SOl sk as 1Ises, epESEEERYED (adh dEERIGIh SOYHE. Commun, 31,

(2)p@2§iﬁz,ﬂ(nga)f)otlcrséicbforﬁmeﬂmr@f, (_@CtFPNGQJTERiU'Qfétr%ﬁﬁHron, 51, (47),
: o} on are prepare

1288805, 5%oN b R B Rele * Compound of

formula (1)

J. Org. Ghem., 50, 696.,.(1985)).ar.according to well known methads. of.coupling in
peptide: chemistry: (M. BOTIANSZRY ! PHRCEHES BFYBEARE %tyﬂﬁ%%isr;rgSpringer-

............................... 10 ng 10 - Magnesi um



10

15

20

25

30

EXAMPLE B Tabl ets containing a dose of 50 ng of active
product and having the following 15 conposition are

w@e@patdd? according to the usual technique: - EOTYpP2081012950
of formula (I)

palladium, catalyzed. coupling. according toua reaclin of Ssruki (1. Parrot et al.,
Synthesis; 7: 1999: -1
Vi 99;1163-1168) A4c63m ou%of_foggyt}%l\é)op{vglere Y1 is'halogen,

B(OH)z or Sn(C4-Cyo-alkyl) andS6jisubh &2 pratgetinchgiasipaischereby converted

with.achlampound offormula (V). - - -« - oo 22 ngy
- al C

- Colloidal silica
...... Y2. . e L N S L

el | ul ose, gAy_c?ri n, tifani Lli\l“ ox|fde

(72-3.5-2498)~gs 1 finished til mcoated

ng EXAMPLE|C 30 solutio or injection cpntai nd'l)ng
10 ng of ac{,ive product and ‘having the follgw ng
conposi ti on'is prepared: - Conpound of forrmula (1)

alkyl) or halogen: In case Y2 is a-protecting group, -said %roup- is removed after the
s sy 0. 06 - Sodj‘um b{nzoat
reaction of (IV) and (V) using methods known by a person skilled in the

protecting.groups &Aowp by afdremkkilied 9% tite art can be used as protecting
groups,” ‘preferably- trgpgthlwsilybzew%n%wj.bféjf'lp'erfo'rmin'g' ‘the” palladium

catglyzeEpeuplin®m al gedladiunseampiexepdkrovimidy a person skilled in the art

can -be -emploged,- -preferab}é/- ilzdégipglegxlgr\osphinn "(Pd-tetrakis-catalyst) is
gtained in sttu from palladium acetate.

employéd, whic Llls gpeféraFt))ﬁyo

of the formula (1) with other pharmaceutically active
subst ances not covered by fornula ). The conpounds
Subjgctgfdhedpregeat Mventier isiatac theutse el deynpasmeis atcarding to the
enaedliformsula () tsepharthaseliabab i icarh@l i
tgo tﬁgr iiﬁlfj a:(l?}yd%g%i té:l le forbﬁ%ﬁlcéﬁégﬁ%}s{%ﬁ%a?%ae spect
. icéﬁﬁ itiop of e Rubstyents A @Rdnih fas Wallie @l fuehghsubstituents
definadiiyl theadveforssmemtioned tsubstigentss thd sant BROIAAEROA 8s laid out

LSt ' : ' L OXLCIt nd their few
ab°g?§izt ef e@%g%'%tﬁgd@%é'@%&fn%%g%g@yenpl oyed al one
or in conbination with other weight- reducing or
Th ' ' F [ ' .
o A TR o B UL
w e{%iWGhS?'é‘PBPB@%, aye ihe @bova-meniionedairgarted; awreiprgferred, even
morageefesicap petn neuchLpiore peefdired, nNshriieYlaRprdeir8s 'oH%ﬁceptionally

oy S ich increase the energ
profp {88 it e TP PG o1 Prosed® FREAHOB- 20 ve: g
reduction or else those which influence the genera
nmet abol i sm of said organismsuch that increased
calorie intake does not cause an enl argenent of the
fat depots and a normal calorie intake causes a
reduction in the fat depots of said



10

15

20

25

30

35

organi sm The conpounds are suitable for the

prophylaxis and, in particular, for the treatnent of
w@e@blogars7 of excess wei ght or obesity. 25 The BOIYpP208I612950

of formula (1) have a beneficial effect on the glucose

nmet abolism they particularly |ower the bl ood-sugar

| evel and can be used for treatnent of type | and

type Il diabetes. The conpounds can therefore be used
Thel eomepaundsnof gemdriah farimuta (i) tane dirfesse inhibiidrs eodrcan therefore be

I
"i ur de?&ag%ltre%t@%ﬁﬁ%nn\%eeén I\w"? ﬁeﬁq@gn#%'hdgo@f %phgbnormal
activitynaf e!l“ﬂaS%iy Ase abaarmal gmes@dacvtwﬂyo tiraatiaynbei mentioreed, for
erthpléJl‘tl?atfdﬂPIQRr ARtaG@P@Q(s QB0 GRe like.active substances

whi ch may be selected, for exanple, fromthe group
consisting of antidi abetl cs, anti adi pose agents,

In phdizdiarr esmpoants\secortingits itve mqﬁ‘\%ﬁ[ldn' Eirflbe used for the

v PP 8 SR OPRRLNE Lot abn P Pl

of m@abolm diseases slichbas dgpe 3D diabeps) of Om&adegeneratlve diseases

subitas ﬁﬁ’%@pg%@s@g Sui tabl e anti di abetics include
I nsulins, anylin, S(eSLP 1 and GLP-2 derivatives such

as, for exan‘pl e, those disclosed by Novo Nordisk A/S
Fuithefdr83/cohipbLinds chctofding 36 ahe ErREAIYRARUMR g)?fhb\//é an |nh|b|tory

i N A R

relereayiti for rthde&eatmenﬂumfznémr@degdmmﬂee diseases such as Alzheimer’s
disbhs&@zol i di nedi ones, gl ucosi dase inhibitors, glucagon
receptor ant agoni sts, G.P-1 agoni sts, potassium
channel openers such as, for exanple, those disclosed

Exé’MpMV(Sf diessHex wiich tahn W@tre%?é@@&? | ns% ipou ec(e)gtt%%}d"i% to the

N senS|t|éers tivators

pregRRbEUEN T In AT TaOfpgRncraiey Hissapes, cispkas: ararRkand spinl
trasmasubati periphegll uneu:@@gml beditgl/ MetdbBli® I8BEAYSY, Stype I

diapBfosr s Hsbeftid); "HTRoB,, aAeRRalerce o8 dovaserar  iseases
poly¢ysitis nexaipol Synerome; f)syn@fomrpd(;ndmmammdefmncy or cancer.

Neémdegéﬁéfdh\/@' Q%@‘a&ef‘%rb"ﬁré?@{%ﬂ’_"\é uc(l! é\é%éed ©Bhikinson’s

active compoun
dispagf, EFQ”&(P%ar igtalidamenties cgrtlcggas@lsiqgemerqtmn and Pick’s disease.

transport/chol esterol uptake, inhibitors of the
idor inhibitors  of m crosonal

[ ption,. of
ColrBBYRGE HeBRIH 47 P PTEseRENOTHAPRIS CORfSRRIG SRR for the
treatedint of frmdmbohcmmesPWﬁammalaRkiﬂypgdhdnabete@nd active
conmpounds whi ch act on the ATP- dependent potassium
channel of beta cells. 20 In one enbodi nent of the
In gnaikemnembadisrentaf the segeridevantionyrtricdmpaunds according to the

gerﬁ#ﬁl‘ karﬁ&I%f(ﬂdaferbréfHFQbIV%trﬁﬂ8¥éﬂ f1 th@#ebtfent & er“u%(]]@deneratlve

e Invention are

h
d's%%ﬁﬁsnfrb? 'EUlafo%ﬁ%ﬁ fisRag®th a sul fonyl ur ea such

as, for exanple, tolbutam de, gI | bencl am de,

o 8 B B VS SRR ey

eiawmimwggcﬁf ﬂnmebpvmﬂtlonadehﬁeasesar e administered in
conbi nation with a biguani dine such as, for exanple,
metformn. |n another enbodi ment, the conpounds of

All refgrefices dier "GOMRAMNGE ascording toi farewudal ()h refeohereinbelow to a
compdundécom@buridshiofiehs Yemaa. il)f Q5 GNPl alﬁ@x@%ﬂ%lgs ‘to their

salt%,r %cﬁg%tpg o gqi{ysgﬁoqegﬁldfgﬁpyﬁr@ gpﬁgg’q?\}g%oéjsngescnbed herein.
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conmbi nation with a thiazolidi nedi one such as, for

exanple, troglitazone, ciglitazone, pioglitazone,
WO omighdtiazone or the conpounds discl osed by DPCT/EP2003/012950

Reddy' s Research Foundation in WO 97/41097, in

particular 5-[[4-[(3,4-d ihydro-3-nmethyl-4-oxo-2- _

gui nazol i nyl met hoxy] phenyl ] met hyl ] -2, 4-thi azol i di nedi o

ne. 35 31 WD 2004/ 046117 PCT/ EP2003/ 012950 I n anot her
Therﬁmntourmﬂs ot the fovmutidisaaf bé RInfnERBE tb ré/rﬁﬂﬁhlsmbré‘f'é%bly to

R 2 BlhartuSPREh RO TS ‘i fiol RS odRdady, oan be

admlmﬁteg@d)aa @haem’eoemmiﬁ by thesnssives) um diixtafed With phesgither or in
miktOMRWite %tl?ér‘fpl%ﬁ*m?%ﬁﬁ Gr in fﬁe%ﬁﬂ.@%ﬂa?rﬂg@%@tiﬁa?preparatlons

active co on the
Fu E%%‘P ngrﬁ;fnﬂlﬁ RBFSQ'ﬂe'rW%BO%eﬂWBEﬁfO@@SQasaref’dne use of the

comfsetmdw ,oft ehd UfoRRLRE.(I) Dri PRSI g %e %" rﬂn@@waments for

I t ano
profyBis deﬁlogtﬁa%atﬁﬁyﬁiqjﬁths G#ofmastiooesl ikeraan infaraRgeutical
prepandtianst (@r grharmateuticaticomgdsitions) cbngrising an effective dose of at

leaS bh) B6hpbBAGT e bt fBCWR B ohnBRbenieRl fipbsrations
corpprigingi | effastive | dose 6f at daast bnategmpaend idbrtbei formula (1) for

propPyRSdsPdndor REANASHS il béfo'ﬂ@!%‘% ritfonBd cﬁé seastatin,

cerivastatin, fluvastatin ucol, | m be or
dext r ot herX| ne. 15 In anot her enbodi msnt t he

The @amoumas aotombeund matdm%wmmna q Q/vrﬂéﬁﬂl@ k&duifeRCin order to

ot A o BB bl o o br o
thevspeagific eampourd @e@texh dherdnteoded usea tisal ty‘pmgﬂ adramistretion and
theaélﬁﬁ&ﬂssﬁate b RS ga]ﬂ{aﬁte Iﬁgtﬂe %If ‘i’ﬁénd%tllylcﬁr% irf ﬂ-ge fange from

urea, In In a

0.3irpg dpi 100 & (typically ifrora mgattaéipamgh peedey pay kilogram of body
weight, tfoe erample 8Ne MQVRWWSA@fntﬁa%nbﬁé’ aBké %n'@’ i&€example, in

theATbERHE0S mibiet TO3PORkG A4 cdlt be achanilergd de aisviable manner
as eonindusios . of Sdaiy aot1008 ngop@okm@rar’m}peb&nmtémsgﬁbtflé GRfusion

solﬁﬁlﬁmsgfd?ut@te%g%&éé@ n?:%}{ %rﬁ oﬁ%%%pi%!% rg{r)g 0.1,89 to 10 mg,
typ'&@lﬁ)h%éﬁ@ 1mg ’th@;@Jnmgt per @Rﬂlh@gomwwduamﬁsw may contain, for

exa@ﬁﬁlégﬁﬂﬂns‘t fng 1 P6 rdf"[ﬁ‘e éﬂﬁ\ﬂé Sbmpotind. W'a@yle@@?‘ injections
nocyt e-sti hor none) agoni sts

cart g gnfi e ors@xacrﬁl%,n (PRY 1, AGKE AR B cAd arakecadministerable

mdw&iuat dose famlilatioracsumhads, wmabetaw&ts l@rtcab§u|e§ 'd’én contain,

for '& ‘f'é QI’Vrém J@q&ﬁﬁbgﬁﬁ,{) (reosrlnnu? % r&o%t mg. qn tﬁglcnase of

ri 'S
phagm@euuaajlyrameptaaleeasltsq the abpwndaﬂoﬂ'e%l—hmgsm sdlate to the mass

of tHB é@'doﬂﬂ)c?ouﬁ{dobﬁ'\ﬂhlgh %e%e{ﬁo%ubé"lié’d SThe WBhigbund used for the

Qni sts noCri pti e,
prog @’é'ﬁ|%)theTQWa%fﬁﬁr%W@@Qn’ﬁlﬁn@dtQﬂnﬁlltw@&nﬂa]mbﬁdha compounds

accbﬁﬂﬁ@&@forhm@t(agﬁ@méﬁes HRAHER RS réf(erab Fy present in the form of

t | at tein, ASP
a pRghahARD MBSt GathSt Witk S aesortabie partier. "B carrier
musbtnbmrmtenﬂﬂpohomptatxbé inhthd seRsY itla, ittib ecconmpatitie RERE the other

[ t e ot her
nar8Ehte 8 Rl Beb 8 ndiSibindl 42 ALSLEBRES noag. The
carrigr may be a solid or a Ilqwd or both and is preferably formulated with the
compound as an individual dose, for example as a tablet which may contain from
0.05% to 95% by weight of the active compound. Further pharmaceutically active
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WD 2004/ 046117 PCT/ EP2003/ 012950 anphetamine. In
anot her enbodi nent, the anti adi pose agent is
wo eovftlowriam ne or dexfenfluram ne. I n yet anotP€r/EP2003/012950
enbodi nent, the antiadi pose agent is sibutram ne or
the nono- and bi s-denet hyl ated active netabolite of

Lbutramne. | n another epbodi.nent, the antiadi pose
subbE8 i plsb. Be - Préveaho MO IBGLGINRE oM according to
foramtla ()i ddeee phgrendceuticalneomgositions et ke ﬂh@f{itﬁ:ﬁn@y be ptrepared

- r , . e _presen ,
acE AR of g R Tl B E4 PREKRGR sl HSsfitNG famprise
migingndhe dngiedignier mélhsi pharaacolagicallyp acceptabix acpirizss  and/or
exBbien@élt i hypertensive active conpounds are

bet abl ockers such as al prenol ol, atenol, 10 tinolol,
pi ndol ol , propanol ol and netoprol ol, ACE

Be@iﬂwie@lt least bngcumnqsn dl{rrmliga@fbg;ﬁitﬁg)tp_ fioﬁ'ﬁggﬁé(l};b?_\lﬁéw Bsahe or more
Z | " | R .
cap e 5B PR LG poareliin aa aisa RaRtalR artives. As aditives
canabei empoyerhelforblexakwie: dillefs, abindiefssdiytiricants, wetting agents,
i 0 car sr i
stalfj2R58,D, Bfuisiftr ™’ dBlofiemts o A8t TRMRRIdNErs,  gplorants,
flayaringsy a Asematizensap tickengss.az diientandouféerazedistances,  solvents,
solubilizB Ry, Nagents Yor rRhRIVAHY & fﬂ&%otb%ﬁgét‘?%a‘h@ B?'Elgﬁgfthl@gfnhe osmotic

The Sci ence and, Practjce, o harmacy, 19th e
PrRSSFR alng;adshts RrAMIOXIANShi ng Co., Easton, PA,

1995. It is self-evident that every suitable

TR e AREBHNE BE A S o. ei,
lozgpgporanted takietogranule, capsule hbardobasotticgélatin mapsyle, aqueous
soRfibhY QIGOHORE 2868f0n, S opypt%zuﬁd?\g aé\ﬂ'tﬁﬂ Eé?m‘}lg%ﬁr ggﬁ.;?ée(nsti&? pastille

scope of 5glr Qtection o présent | nventi on.

SURRRS G ngOIBHamIPE dNIEFIIQNs (OF MBSO iRtresRt, dinciureheream, lotion,
ko 0181 FloEoDEn VL oKe- B pany | 5y PP A RSl e
m‘%@%&%‘??, ﬁf;ﬂ{lﬁqt, 5%418%&% e 30 0 14 é of 0 d
1- hydr oxybenzotri azol e, 0.14 cn8 of

~di : i t.Li et hyl.ani
Pri SR LAREOgHLATL e onfll BBl S S or o
reojgh 21@9196(!)4@91qrab ﬁgﬁpggbtypg}m)gmd parenteral (e.g_. subcutaneous,
mt@r‘iussgg_!e}r?gn%?éévlfnfﬂi’lx)éhgmra@%ﬂoﬁ] eagﬁﬁrﬁsﬁﬁtbﬁﬁséq ’ .che most
suitaple; raniey o admipisteen) HBrﬁ;ﬂCho'ﬂﬂ'V&i‘%ﬁg cgsgqn the nature
andlisewtfityl afrthmpopl_diﬂbl)n -18-t8g Ivplateat atﬂdi émié@ namqusﬂh@r &6tApound

. s irre ours a

actdd B (i [ S Eed Sl B forlidBs ard sugar-
codipd dflayethaeleass formuiationsyaion, wire indudedresithin theBsadpe of the
invéﬁﬁmtpregér%ﬁgl? s ;gwéfn%h Qbiresidtrf :&ﬁl’eﬂe f@%léﬁ&ﬁb. Suitable

w.th 10 turated aqueous sodi um chl'o
enlgyr R9adRgs tReude g%'w@sgr%@egaﬁesphmm@r pelyvipykacetate phthalate,
hydregymepykmetiyicdlialosEhshihaliale Hhe drforfic PofmeststdinAE®Bca/lic acid
an%@&@ré%%gl @gd then evaporated under "reduced

¥] 1 .- 45C). The residue is taken up with 10

cnB of diisopropyl ether. to The insoluble material is

i Jatele) n : e e ,
Suldelh B RlcoyioA bHMpByRIC I ol BTl P ifgsent i
sep(aj_'@tq(pgl,ts @gchr @@m@eopapsqlgg,mqqhe@sn lcz@ms or tablets, which in
eadizihde domtamh B-pHBEMAr 4mbung of tigh Bbfﬁfgfﬁﬂﬁﬂ 'é&éfd?@%iﬂ% ?e la (I);

orm a Cream

as géﬁﬂ"ardsre%gaélgwg P;gpélj%%g? cé%getggeorfgranules; as solution or suspension in
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15 1H NWR spectrum (300 MHz, (CD3)2SO d6, 8 in ppn):

4.64 (d, J =6 Hz: 2H); from 7.40 to 7.60 (nt: 5H);
wQ@2@8/0§dimpad s: 1 H); 7.92 (nmt: 2H); 8.55 (s: BCHEP2003/012950

10.04 (broad t, J =6 Hz: 1 H; from13.80 to 14.15

(broad unresol ved peak: 1 H). [M+l]-peak: 374 20

Exanpl e 2 - - L .
anGYUSOLS GIf ANBALBRNS J4Yid 0028 pwAtAL at yatey-inaiiemulsion. As
alrbzdy omoritioted] saiddcom Qﬂdmfbdﬁ He Prepared ac@érdlrlg ® aﬁ{g suitable

phé&g& ﬁﬁg%rgr}eﬁ%%éj é{\ﬁéfbﬁ@é@q@gmsgee%and tcme{he aéltlve gc?mpound and

thes- Qﬁ(ﬂeﬁ (et cmay 4eqmprige Sonk hgrdrmmer iadigitiomet %argpmﬁs) are
a
coh’d fft&‘é: qgﬁ{@e‘?@? g@ﬁg@b@ﬁﬂﬁi o'?:\rngnéﬁ gg %}/ dniform  and
OF’@&@FP@HS W&'lngrﬁf TBe sﬁCﬂV@ €ampeung wigh ﬁdlqal!d andfor finely dispersed
solidmtamﬁr Qftd? viHigh Fhe ?%@dil)’dt |§ f&rfypbae lf%%de%shﬁﬁﬁnﬂ%ds%blet for
he’ mixture is irre yrther on
exq@ele THBY be-Rtapased ﬁﬁyxf?rﬁﬁé'ngsort %@P'%@r RAWERE §r ranules of the
compbunhdowhefe app mnglat% mdhhcdmh?bomﬂ@a@@dlt@tfal\@{%ponneéﬂs Pressed
4 cnB o
8L B ORI, Yokl lom. o
example a @avdesor gsanules, mixed; whete apprapeiake uwith atbindee, lubricant,
d
meamau&émnaﬁ F%’n%l 8&%6}69&1%&:‘ XS e/d%é@&?ﬁ% agt'eﬂﬁe% a suitable

| or onet hane 0

mq\%{f@r ]531?@6\5& t@L? lety gag g BrepaRR’: bwha@mgathehgldemr&rqqmpound
moisteded alith anﬁnelﬁ\flhard dnu@mgur( éOSdﬂBBle &%hmeS & aﬁuéhtgfcan be

us%%)(/ Pda%(%g‘p rObgﬂJB%xaQﬁ?"Hg’ 8%%/%“%%%% r‘g?tﬁﬁéf of msig‘Fa The

pharmadeauticabcirdpositionsof the |ﬂ@e}(ﬁon1rﬁawmosq:mnpnsmsab?§tances other

tha'ﬁ"&[ge@n?x’rb?g%rﬂﬁl? @éé BHFB% Iuﬁm%‘h_é gueﬂ g5 rﬁ%&iesd&rﬂ)stgarate or

talg, &CRPFNg 3 co@r(gz(sygar g_oaqu tgblets) (Qﬁradéﬁ]‘nlsmo d, J =
Hz: 2H) 995(broadt J 6 Hz: 1 H); 14.25
- peak: 375 03 Exa

Phi%unr es £ 311 n‘F' e 3.
\‘r‘? | CgmBQE't'BH%yM"H h ysuableqi ey aPErAl o fsublingual)
adminigtratiombimchrdediozehties wiick cohtaimra corhpdMrick eBgording tb formula
(1) W"&’ Iﬁ‘ag%nﬁ@ Olﬁ%@%iﬁ?@%@ gn%t% arabic or tragacanth, and pastilles
whisir ¢@imprige he Zopptiungdinoay rineid diase- suahaab aeadatirdand bglycerol or

3 g of 3-oxo- 20
suc‘?{)%(grhrlgl #wﬁhrﬁ% 3- di hydr opyri dazi ne- 4- car boxylic

acid, 10 cnB of d| chl or onet hane, 0.02 cnB of
Suithbret pivarneeicEicaie co&pb%ntmﬁ £r éﬁérﬁéreﬂ? rb!ld?’ﬁlnﬁll'-ﬂr.':ltfén1Breferably

corﬁﬁgﬁeo fg'st%JﬂS A ngrg?)g;&;m@s 91‘0 pdgqmgfoun(? ac%ordTr]lg ?o formula (1)
which are preferably lsotomc with the blood of the intended recipient. These
preparations are preferably administered intravenously, although they may also be
administered subcutaneously, intramuscularly or intradermally as an injection.
Said preparations may preferably be prepared by mixing the compound with water
and rendering the obtained solution sterile and isotonic with the blood. Injectable
compositions of the invention generally contain from 0.1 to 5% by weight of the
active compound.

These sterile compositions for parenteral administration may be preferably
solutions which are aqueous or non aqueous, suspensions or emulsions. As
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yl -2, 3-di hydr opyri dazi ne- 4- carboxam de is obtained in

the formof a creamcolored solid nelting at 258C. 25
wda kboMwis1spect rum (300 WHz, (CD3) 2SO d6, S in ppoid/EP2b0&A12950

(d, J=6Hz: 2H); from 7.25 to 7.45 (nt: 5H); 7.92

(broadd J 6 Hz: 2H); 8.64 (s: 1 H); 8.73 (broad d,

d J = Hz: 1 .. 30
cogug elite e s D68 sken BromiatEondel hinidsore avco.
vedetabiel @ls4 in particular olive oil, organic esters for injection, for example ethyl

ole%lfé or ‘iﬁhé’? Qﬁ’?eﬁﬁg lojigg’mf?)‘é?ﬂ\?er% rTH%&bép}%o%lténgﬁngy also contain

ri daz I boxam d
adwalkﬁsn@ agﬂmul%mm@ igotpoizing eerpulsibyings dl@pet&ing and stabilizing

mebfirds 47156 %@rﬂ&é’tﬁﬁﬂﬁdy) be?’c&?ﬂé Bout in several ways, for exgmple by an

lazl ne-

as@‘%?ﬁt@l%tw dn@orgo%’ﬁtmg §;g5 izing agents into the composition, by
irraligtioni oF by4"re>eltln§ $hé gy citst be ff)are‘hL ﬁﬁﬂﬁofﬁfh‘l 6f sterile solid

cofiBhing? pifkh v e QF’V%%&W&? Gh 1 efegie watggor in any

othenstarsile meldn.lmrfbtomjﬂmmnyl am ne and 0.19 cnB of

triethyl am ne, 2 g of N-(4-chlorobenzyl)-3-

0X0- 6- pyri di n-_4 2, 3-di hydr opyri dazi ne- 4- car boxam de
Sun%blebpgarﬁ@%patﬁlcmz@omqﬁt@ms forc reciah @@minisiation i are preferably

pre@;@hi laﬁglnatwcﬂ@(aos&blﬁf%%sﬂﬁﬁéé”ITﬁbéé”Q\QaWﬂé ﬁ«%&?e\,@% mixing a
corgpﬁ;und, agﬁ@ﬁgotgofognulg Q \glﬂp_lgne Spjnorg’ @@vggtlorp]l ﬁ))‘ld garrigrs, for
exdrplescbcoa bltter Gartdzshajihg thé?ré%nlt(rigrme(mre J =6 Hz: 1

H) . [ Mtl]-peak: 341 20 Exanple

N- (2-chl orobenzyl ) - 3- oxo- 6- pyr|d| n-4-yl -2, 3-di
Suitghle ophainareautinal coomasiicas &y taplcalcapplueatuon taithe Bkin are

preféra ’ég %@éﬁpﬁéﬁmgﬁ\fgﬁ%ﬁ?oﬁfﬁ@ﬁzgéﬁe YWl B8rdd3l bPoil. Carriers
whqqﬁ %@l lﬁﬁc{)@r@dﬁgg}eymge@k@@lm polyethylene glycols, alcohols and
combmladons &f Wlo 8r Ao bf/ﬂfesewub@mOee Hr §SHichal ava detivebstimpound
s 50360 8k ohiehatioh S amdt-to 5% nfor semi fiam 05 to 2%, by
weight df theccamgosifiodi chi or onet hane, 0.02 cnB of

di met hyl f ormam de, 0.12 cnB of oxalyl chloride, 0.19

cnB of 2 5 chlorobenzyl am ne and 0.19 cn8 of -
Transpgimg| agministrationss glserpagsible chuitatidphasmacesitical compositions
for QMsBleRyibl dbfrifistratioh #ndlf B)édﬁr@ééhi @Qzlhaﬁ'rdﬁa‘Fi‘fa@&?@Wﬁ;h are

suitghIg B Feieiery sloR ROGIREL Pt e SIS of bpciasien) guichepatches

suifablyp poptaind the7 a¢iive domp6uhtt in %iH)Opﬁbn'aﬂily blﬂfe('eﬂ aqaébus solution,

dls%_lé?é'aé glgo t&sgeil%%i( man aﬁheswe ¥ o(lﬁge%gd (fn pcﬂy%er A suitable

active compound concentration is from approx. 1% to 35%, preferably approx. 3%
to 15%. A particular possibility is the release of the active compound by electro-
transport or iontophoresis, as described, for example, in Pharmaceutical
Research, 2(6): 318 (1986).

The following examples illustrate compositions according to the invention:

EXAMPLE A
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8.72 (broad d, J = 6 Hz: 2H); 9.95 (broad t, J = 6 Hz:

1 H; 14.25 (s: 1 H. [Mt1]-peak: 341 15 Exanple 6
woR¢4020§ad14-d is h PCT/EP2003/012950

| or ophenyl ) et hyl ] - 3- ox0- 6- pyri di n-4-yl - 2, 3-di hydr opyri

dazi ne-4- carboxamide 0 0 CI HN ~ NN Hf 20

Gq\fgtﬁrg'cgﬂwﬁ% }:gﬁﬁ@@é@@@@t@g o?ré% |\"71eIr %Fol&%t 8&1 having the
follpwvinglicampogltiod, Be giréyatedmocorting tethe usus teahmigle; but
starting wwth 0.3 g of 3-o0xo-
6- pyridin-4-yl -2, 3-di hydropyri dazi ne-4-carboxylic
acr &ompouneioidprmauleniler.onet hane.......0,.02...cnB..0f.. 50 mg
di oejdndidser.memi de,  0.12 cmB of oxalyl chloride,
cnB of, 2, 4- di chl or ophenyl et'hyl am ng and 'C)'."i'g"crrgeﬁﬁg
tr i'é@‘ﬁgﬂsgm'ﬂ'e';"'02"2‘3‘"9"0*"'M'["2”'(‘2:'4"'2'5 .................. 55 mg
di eWotioikahsitivd.).er.hyl.].-.3-0%0:.6: pyri.din:4:y) - 2, 3- di Aydgo

pyr i [ne-4- ' is obtained in the formpof~a
cr e%aggﬁg?@&gh%%ﬁ%?ﬁ'hg"at'"202€.""1'l—'r'vaR'spec?pd'ﬂg
( 360 aMz.,...(-.CD3).2S0..d6,...8...i.n..ppm)..... 3.00..(L.....). = 71Bang
2H) ; = 7 Hz: 2H); 7.38 (dd, J = 8.5 a
ik M1 ; |u7n$ %E?azladtej:SI—&ll—DYGO(d‘BO Jﬁ‘iné
Hz: 1 H); 7.90 (d nmt, J =6 Hz: 2H); 8.49 (s: 1 H);
EXAMBLEER M, J = 6 Hz: 2H); 37 WD 2004/ 046117
PCT7T EP2003/ 012950 9.96 (unresol ved peak: 1H); from
13.50 to 14.50 (very broad unresol ved peak: 1 H).
Tapleitd tontairiing a&se®f BOanplof aétivé pioducttand ihaoing the dolicvifg
ro pyr i

cofeBsfiokare iobfiel O g gt ebtigug”y " 10

Wrking as in exanple 2 for the preparation of

N-{ Eofiigtiupial srisiprnaxl)).- 3:.0x0:6- . .
pyridi n®4-y| -2, 3-di )rggdr opyri dazi ne-4-'carboxait de?otgnlﬁ
st aFRFIRGC Wt fre0: B0+ B @ Qe ereseseesessreersiresse e 104 mg

6- pZellaiose 4:.yl.-. 2..3-.di.hydropyri.dazi.ne- 4: carboxyl i 40 mg

aci of dichl oronethane, 0.02 cnB of
di'ngPWf&Pg‘geﬁam-'de;---o:-12---c-ma--of---oxa1-y|----ch1-m-'r-de, 60 %
g oSodium earbdixgmiethysiaichi ne..and..Q..19...cnB..0f........ 22 mg
triggayl amne, 0.16 g of N-(2,4-dichlorophenyl) -3,

0X0- 6- pyT 1 di A= A-Y =T 3T di Ry dF YT T dAZ 1 e 42 e H bof%r%‘%e
i 5 MidoRERLM sigardie. -f-or m-of----a--cF-eam-col-ored-.s0l.i 42 mg
el Considabsiicen. 260C....1H NVR spectrum (400 Mz, (C[@}rggso

dé with additjon of a f drops of .20 CD3COOD d4,
o Wil el Sty o Bl Se Hlvostn, imimignder va' (o
J =(22-8.9424.5) gs 1 finished film-coated tablet of 245 mg

EXAMPLE C

A solution for injection containing 10 mg of active product and having the following
composition is prepared:

- Compound of formula (I).......cccceeemiiierecieriiree e 10 mg
- BeNZOIC @CId........cooieeesirerie e 80 mg
- Benzyl alcohOl.........cooeiireecreeee e 0.06 ml
- Sodium benzoate..........ccccvvecceececece e 80 mg
= Ethanol @t 95 %......cccceciiirie st 0.4 mi
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1 7.96 (d mt, J =6 Hz: 2H); 8.60 (d, J = 8.5 Hz:
1 8.75 (broad d, J =6 Hz: 2H); 8.77 (s: 1 H).
wQ kol/odeipeak: 361 25 Exanple 8 3-0x0-6-pyrid PCT/EP2003/012950
n-4-yl-N-(pyrid i n-4-yl nethyl)-2,3-d i hyd
ropyridazi ne-4- carboxani de 38 WO 2004/046117
PCT§QZOO$I§1290 OOHN | Fi I N INN Wrking as
the p.r epafatron Of ........................ 2 mg
I\L(Prdpyden@blycob.enzyl) 2 330X 07. 05 e, 1.6 ml
pyr\,?i ar 4- yl -2, 3-di hydr opyri dazi ne- 4_car boxa@ de, Lput
<t avs ng"'\'M't"h"'O"B"'g"'b'f"'31'UX'0'-' ................................
6- pyridin-4-yl -2, 3-di hydropyri dazi ne-4-carboxylic

An%‘%hé’r SLiB?eé’c'@ 1Ak Jﬁb&&hﬂ%&?ﬁﬁ%&?ﬂﬁhe &p@%ﬁﬁgﬁldg‘;conbo%ds of the
forerHsHE dP ) with o o et

pﬁ%rrnh?émayeym ly AGtve supstanoss it asivered by formula
(Dtriethylam ne, 0.14 g of 3-o0xo0-6-pyridin-4-
-N- (pyri din-4-yl met hyl)
-2, 3-di hydropyri dazi ne- 4- car boxam de i s obtained in
Theh@ompammdsobf thec faramalz ¢l) careddistinguishresl by rigneficiab4Ctiod® on the

me]tgb&gﬁ] %Zqﬁzds“%ff?%yg@% [E%r Oa%ﬁg%dj&gble f%%@lgﬁ; ]‘e&ﬁlcggn and,

aﬁ@a wﬁlgh’g redustipp; fqn-unalgtaggng 653 dgdu@ed Jveiglst iy mazm)nals and as
angrﬁc( jents. *'Dl_rse %ﬁﬁoéﬁdé’ﬁﬁe @lstlﬁgcnsﬁeb%y t%b')r IO\?/ t%%c tf and their

.26 (unresol ved

fe"[’l@lgfj i%: 308 Exanpleg
3-0x0-6-pyridin-4-yl -N-[3-(trifl uororrethyl)

Th%@&rﬁbﬂ)uﬁdsg E‘?é\);%gr 8'@6%05@’38 49r0 Hbf‘é%{bln %rﬂ deth ot%er weight-

redeCiNgERP GUGIEctizogciveVeornpagnds FFurtharaarpjrecm: fotive lsempounds of
thlﬁ"kﬁ‘ﬁ)aél%t Méﬂtl@lﬁed\" fg? eﬁﬁﬂg@hﬁ’ s’cé gﬁgpt@r 81 under weight-

di n- 4- azi ne- -car

cmg|§1@e @.ﬁp@’[l’[@ @ugpre@sg;@, and may also include those active
comppundsilwméh Mcréase méwﬁé@?murrdﬁér o tHe @%dmwl arfd thus lead to

n3 of, _dichl h
welitcle Pyl B i (e SMYh TBiuekiea) P GRNGIel deetaolism of said
orgarﬁ;smfsueh §h4tt|ncrfelased mkirlwh)etkerdqésamtrtmmechroeﬂlargmﬁent of the

fathelptogé I%Fkﬁ? ga?)tr k%];%éirr'e %ﬁ% fbductlon in the fat depots of said
Orq%\ﬁm The wqwmso@'pr swmlméomﬂmpwmmean@ in particular, for

th@it@é%éc?:ﬁ of Préfiémb of BxeéssPweighRBr 6Bb&Red sol id mel ting
a .

H) ;
H) ;

The compounds of formula (I) have a beneficial effect on the glucose metabolism,
they particularly lower the blood-sugar level and can be used for treatment of type
| and type Il diabetes. The compounds can therefore be used alone or in
combination with other blood-sugar lowering active compounds (antidiabetics). In
a further aspect of the invention, the compounds of the formula | may be
administered in combination with one or more further pharmacologically active
substances which may be selected, for example, from the group consisting of
antidiabetics, antiadipose agents, blood-pressure-lowering active compounds, lipid
reducers and active compounds for the treatment and/or prevention of
complications caused by diabetes or associated with diabetes.
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1H NMR spectrum (300 MHz, (CD3)2SO d6, 8 in ppn): 4.68
(d, J =6 Hz: 2H); from 10 7.55to 7.75 (nt: 3H);
wQ@ 2004/0§dampad s: 1 H)y; 7.91 (d nmt, J = 6 Hz: 2HCT/BPBB3/012950
(s: 1 H; 872 (dnt, J =6 Hz: 2H); 9.96 (broad t, J
=6 Hz: 1 H); 14.21 (unresolved peak: 1 H). [M1l
+heak: ..375 .15 Exanple 10 20 . .
ST SatidigBetics, mplL e RSpny, Amyin G Ayl SbE:2 sleivatives such
as, dohgxaroplg; ithizss disclbsed dnybNpaoiNtrdick@/8N\Nnl WHD B8/38871N\and also

orﬁ?ﬁ@@ﬁwk%ﬁﬁ@%ﬁoagggiot 2? preparation of

pyridin-4-yl -2, 3-di hydropyri da2| ne- 4- car boxam de, but
Sﬁ&abﬁdl nﬁy gﬂyﬂ:e@mé 8cite 3o gEﬂirul preferably include. sulfonyl ureas,

b@&%dmfg |gf|2d§g0%:xg¥dr on@Q (e) Alr b tnedy iones, glucosidase

mhlibnertshyglﬁmgmmrd@eptﬁr iht istk, C(%Lai’w agbhi@ts dﬁ@tags@lﬂn channel
o} %ﬂé{rﬁ%u h m&#f n%th[ be § ose mvo Nordlsk A/% in WO
97i2626hH rand WOI\Q?/%(BGH inaltdlnomslt}de)'meazwa]tem 8f dndliir eeceptor

k'%%aﬁ}ﬂﬁg?& f” @@ lh\?olv‘?@ﬁy%egg@ﬂﬁ&ﬁﬁ’é{%ﬂbgﬁe@gene&s
NIl eagenaysistor @@ﬂm Qggymensphqsnmﬁse inhdgitqra, mpdulators

Ellﬁ:dﬂé upthhe aﬁd @%cdsbféIMthlon] Irplcﬁrdé¥abcﬂ|§9n m?)d_i' ;Egg compounds

e PRI A bolipaoNa sby ardligsarté aehyg compounds,
foB. 7@xgndplet , HIMEGbAredutitise 10inBibitbrssr v irhibitastst , of —cﬁolesterol

tregﬁggoﬂtlgﬁges%éﬁ)l?ﬂ&tf&ﬁ? E@ﬁg oﬁggf ﬁ‘?eal‘eab%o,'}gti‘on[ Notle B&&'Sr inhibitors

oﬁrmcmgutylglgcgm trapgtar dorptain MJIP) 2cangounds which reduce food
intAke! PPAR @Adi RRE: 4g onﬁi§fsb8ﬁé”ﬁcﬂ€e Qo%&h nd¥ Whikh %tc’orﬂthe ATP-

as | n_exanp e preparati
de&ﬁnﬁe@tzpqiaaﬁ'em%}awéhg pstaselo- 6. _
pyridin-4-yl -2, 3-di hydropyr| dazi ne- 4- car boxani de, but

InS535 ¢ bABOHIGr" 57 e o hiCinveatone e Brspey pampounds are

adavnisiered i a@gmbinadiioniwithy inselimane,

In another embodiment, the compounds of the invention are administered in
combination with a sulfonylurea such as, for example, tolbutamide, glibenclamide,
glimepiride, glipizide, gliquidone, glisoxepide, glibornuride or gliclazide. In another
embodiment, the compounds of the present invention are administered in
combination with a biguanidine such as, for example, metformin. In another
embodiment, the compounds of the present invention are administered in
combination with a meglitinide such as, for example, repaglinide. In yet another
embodiment, the compounds of the present invention are administered in
combination with a thiazolidinedione such as, for example, troglitazone, ciglitazone,
pioglitazone, rosiglitazone or the compounds disclosed by Dr. Reddy's Research
Foundation in WO 97/41097, in particular 5-[4-[(3,4-dihydro-3-methyl-4-ox0-2-
quinazolinylmethoxy]phenyllmethyl]-2,4-thiazolidinedione.
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0.02 cnB of dinethylformam de, 0.12 cnB of oxalyl

chloride, 0.19 cnB of 3,5 15 dichl orobenzyl am ne and
w@209/0e6187 of triethylanm ne, 0.025 g of N (3, 5-PCT/EP2003/012950

di chl or obenzyl ) - 3- oxo- 6- pyri di n-4-yl - 2, 3- di hydr opyri da

zi ne-4-carboxani de is obtained in the formof a white

solid nelti erGOC 1 ectrym (300 MHz,
In ezwla%c? Fﬁﬂmpqprgg (%}!Nﬁe jﬁesg]tﬂﬁve(@cbn arg administered
in Zﬁ)mjbltlatlcﬂHWIth?aﬁla-@IUcosanﬁ)a inRib®dr sdchtas, oF e&ahﬁ?le miglitol or
ac%moss 57 (s: 1 H,; 870 (dnt, J = 6 Hz: 2H); 0.14

unresol ved peak: 1 H); 14.18 (broad unresol ved peak:

1 H. [M1l ]-peak: 375 25 Exanple 12 3-0x0-6-pyrid i

I r o . -
an%g?otl?ﬂgaér}hlﬁoé(kgﬁn\‘étrﬂ thg%(??n}_ﬁ%lqdé‘/é* tﬁﬁ?ﬁré I\}\Q)V%f%/ areadninistered
in peernkipation Wi o9& ackvek cagpagngd nWEB@Qm@P’@ onf e tAEP-dependent

pordisEiahaichannelf o%(l"?eh%é{bc%bﬂé okeBRY lak; 3fo@><@x§md|e tolbutamide,
ghE%éﬁ';l%ﬁ%é \Aﬂnﬁne@lr@d €y é?prl% i{alémde orcfrﬂerp%%)l(l%ﬁe In ye% another
entbquimiedt, n i ytorapGumtishyafr diwrpr@aenhen\sﬂerumrbcargl admlnlstered in
oIS RG 0cyR, Fhantpidaio acive
coptrpund su as g1 exampleaabolestycarsing, edlestipel; kipfiardtesfencfibrate,
geﬁﬁ(br@fll er Io%‘éttaﬁh c abféi)ésﬁa\tmc hrGrRbaatiaPNatod8silih! C %erlvastatln

uRitebR mbblicSle e ahdetRthrgaiea of 00" P oo

di chl or onet hane and net hanol (97.5/2.5 by vol une),

In %Qéﬁ't)e? e%tfd@me&t pe ,&omp%np&ﬁf tae Qr%ﬁw d'?‘f%}}'rof‘o%[?l nipistered
in C@lailbinﬂtlamwim n‘@r@ﬂl&n orel of the afoeerhentiorefd compourdss dbi ekample
in gBHblﬁEhoW wﬁﬁ%gu%@nﬂﬁfe’ﬁﬁ& gﬁﬁgdngﬁ ( §%%n§§'§m %:Qﬁg}z_es&rbose
regagjglctemandz p])etfogmgy (n|$plm and a7 sgtﬁorqyju;qa, IJ]ISH:|II'B aag: metformin,

institih;and. tﬁ&;h&ézonb h')sullﬁ and lovdstamsl . J = 6 Hz: 2H);
9.50 (t, = 1 H; 14.20 (unresol ved peak: 1 H).

15 [ M+1] - peak 273 Exanpl e 13 Ethyl 3-
Furtherrorie, Bhe goinpionnds wf 112 Brventionl meyyiné ddministeted & bompination

wit) AL A0S oty O Bl Shabding e dyfhouncs
ester hydrochloride, 0.96 cnB of
SuUh’\béﬂ\,‘eSQ@mBMhéé hﬁéﬁ‘%é‘%e%@bd? 9fn @h&8f group consisting of CART

agRnisls, NEY raliiaeaee, MhARBi. KB, RY3eRasts, did agonists, TNF
agoenistx sGRFehgorigiie (CRE BB &ntadonisi, urocortln a onlsts B3 agomsts
Bt M T b SoERE EE SRR .
uplgie inhilaitaren naised uaenok)mmlamémdradrelﬂhhom@take inhibitors, 5HT
modulators, MAQ inhibitors, bombesin agonists, galanin antagonisis, growth
hormone, growth-hormone-releasing compounds, TRH agonists, uncoupling
protein 2 or 3 modulators, leptin agonists, dopamine agonists (bromocriptine,
doprexin), lipase/amylase inhibitors, cannabinoid receptor 1 antagonists,
modulators of acylation-stimulating protein (ASP), PPAR modulators, RXR
modulators, hCNTF mimetics or TR-f agonists.

In one embodiment of the invention, the antiadipose agent is leptin or modified
leptin. In another embodiment, the antiadipose agent is dexamphetamine or
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19C. The solvent is evaporated off under reduced
pressure (2 kPa; 55C). The solid residue is
wo eooiosated in 20 cnB of dichl or onet hane, PCT/EP2003/012950
suction-filtered and oven- dried under reduced
pressure (10 kPa; 20C). After purification by

R o losBr AuEicling™, fhe stsRrincse: adedigs tankramine or
dedferﬂlhc&mmet Irayet afothér gmilodiahént, the antiadipose agent is sibutramine
oréhé( oRdaR pd‘é 'd‘eh% yi& edzag'rjve metabo Qliks o siputramine. In another

cg Ey az ne- am no
meey the taméladmseoagentvwﬁ t%lls’té’tﬁ i b ramotherg eatbodiment, the

H NWVR
anirggicﬁ??ﬁ%g@é& %qaéﬁ.ﬂaal%@garogma/ HeRathingt R
=7 Hz: 3H); 2.63 (broadt = 6.5 Hz: 2H); 3.62 (q,

Fudtheriofe, Hhe édnhqgodndﬁ of atheJp rESé’n’Hﬂweﬁhbn r?ra?zbe (ééfnﬂﬁ%tered in

co&rzbrr‘aa}r%n wglﬁ 6@%‘( f ﬁrar%t aﬁ@ypgrt'é%%rvg a_érv E(r:c?q%go?m Examples of

an}rhm’tensismac@empmomdacare betablockers such as alprenolol, atenol,

trn?b‘lé’IXPln@oRN e@@pﬁnﬂfo}’and"'rﬁdé}%@% ﬁﬁEﬁeﬁ‘@ &ﬁb%rp%oﬁvghmédenzyme

azin car boxam

lnhr@lqrﬁﬁgc Bas; foreample, henazeprit, kapinnsihenalapsi, tosingpii lisinopril,

ﬁrdprrﬁamoréinpbﬂr ldﬂilcﬂurﬁ Ehar?ne'i blockers such as nrfedrgrne felodipine,
dr opyrid ZI ne-4: car.b I)@{ﬂgno pro I,onat e

nrc@{dﬂﬁnieng iSiadiPine 3 B'”&‘Pd'@'”@xo and  verapamil, and also
alphabiatkerstsyth 2s3dakdrpeing pyrapidiz prazodincand axssdzosina Fugthermore,

ref%%]rfdgzgrfgbenzoa Ie azg%%g{dfg'?h%ﬁg%h%g and gractrce of Pharmacy,

rymgrgyedkmrnMaOB Pblishipgdto., Easton, PA, 1995,
N N-di i sopropyl et hyI am ne and O 65 g of O (7-

.azapenzotr | azoI & N -tetranmet hyl uroni um
It i seltav éu aplg,@gng)rna;pn of the compounds of the invention

WitB- ane of e @ﬁ mﬁamredbﬁwe&b@néouhdi@falﬁw dptronally one or more

ri dazi ne- ar boxam d obt ai ne
ottel niiErALP BRI “FENE Soybilific B ot iy regaisbelss Baveing by the
scmoﬁpmh@@ﬂ@flﬂh&pre{&élbﬁ)rﬁ@@tldﬁ S in ppm: 4.62 (d, J
6Hz 2H); 7.38 (broad dd J 8 and 5 Hz: 1 H);
(very broad d, J 1 H); 7.91 (broad d, J
The f@llqsqgng gmmpﬂp&l@ustbatgghe mvejrtren svithout limigtiors. 60
(broad s: 1 H); 8.62 (s: 1 H); 8.72. 25 (broad d, J

ExGmie 12H); 9.94 (broad t, J =6 Hz: 1 H); 14.15

_'(Trﬂr%ol ved peak: 1 H). [Mtl ]-peak: 308 Exanple 15
30 3-0x0-6-pyridin-4-yl-N(pyridin-2-ylnmethyl)-2, 3-di
hydropyri dazi ne-4- carboxan de 43 WO 2004/ 046117

N-@d@rdiaid o nah ey 8-0x0-®phenyl-4-yl-2,3-dihydropyridazine-4-

carboxamide
O Cl
!
el

0.14 g of 1-hydroxybenzotriazole, 0.14 cm® of 2,4-dichlorobenzylamine and
0.14 cm® of triethylamine are added to 0.2g of 3-oxo-6-phenyl-2,3-dihydro-
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HNI 1T ' NN NWrking as in exanple 13 for the

preparation of ethyl 3-[(3-o0x0-6-pyridin-4-yl-2,3-
walRdwasapyri dazi ne- 4- car bonyl ) am no] pr opi onat ePCyEP2003/012950

starting with 0.3 g of 3-o0xo0-6-

pyridin-4-yl -2, 3- dihydropyridazine 4- carboxylic aci d,

nyi&hﬁfg@ %M&%r gé{ | f(ﬂiga?q%sed&lpegzgy Y é)hopro et al., Chem.

Ph@ﬁm ety | fidyy |pd|2&54 On310cn® of dichloromethane. 0.2 g of 1-(3-

Py ASSERY ERYSFIRA, By M & oy, g, T
migEses s sirem s pd doars @t 195Cg10em° of distilled water are added The
org&anon“as@yns divashed | a IhIOMAF’dhO“S1 tﬁfné,% med Ryl of %gﬁ'édl}g normal

4-car b t th
nydBEhiofiE “4d; sp1in %ﬁé "hierowith, T8 6 hiopilsBiEet PaHepEbSOdIUM
chibtide spmnzstaedﬁrgaalo phagais then’ driéd,ovér lﬁ'é?smrﬁ"ﬁulfate The

mI%UI%SIS @lgé@dtlﬂ'g a7 sgﬁgpf%rﬁﬁ\é%d lthergl)eh/apgreiﬁéj uLmﬁf reduced

pressyie (27kRa 45Qa he reS|dt|ees takerp bp; with 30 oftot ofadiisbprobyt ether.
The insditible lnéibnaﬁrs(iﬁteréé offlt H%h’zqrﬁfal ﬁfatép lﬂ’ﬂ%l% dgtBeP glnHég again

wit %@ﬂ(é q;‘s&pmv | s Resadiyinic (10 kP 2003 28 pigaiet N-(2.4-
dicBlafobdnzgly18-exd-8-phknyl-4-yl-2,3-dih dropyrldazme 4- carboxag] d]e e ob-

i P 5 P 0 g o e o

Wrking as in exanple 13 for the preparation of ethyl

'H ﬁ]\{fﬁgpséﬁufﬁ bbil\ﬁHg_@:d%s’@%gcs %ﬁ )5 416 o = fifiz: 2H); from

opyri Zl ne-

7.4Q¢Q t(ﬁ(ﬁ@ntMEtH) 3.66 (pread s: béb 1692 mt 2H) 8.55 (s: 1H); 10.04 (broad
t, JRYS HE 1 fycbm21338dt61mr1@ Fdadﬁ&hr%@oﬁ Xyfj.c acid,

30 cnB of N, N- dinet hylfg(Prmm de %g?egﬂ ?IILI)

1- hydr oxybenzotri azol e, 0.19 cnB’ of 3, 4-
[M-di]-lelakr 8p€nzyl am ne, 0.31 cnB of

N, N-di i sopropyl et hyl ami ne and 0.65 g of O (7- 44 WO

2004/ 046117 PCT/ EP2003/ 012950

zotriazol-1-yl)-N, N, N,N -tetranet hyl uroni um

N- ﬂxdiﬁ:hl&b%h% Qﬂ %1 e -

(BL §$3 4- di chl 0 behg)el pgﬁgg‘of‘ ois déh}ﬁdrzt’pﬁ"dfzé“%f‘hydr
car WdSi ne-4- car boxam de is obtained in the form of

a creamcol ored soli d {:Lng at 65C 1H NMR spectrum
4 58 (d, J = 6 Hz:

(300 MHz, (CDB)2SO0 d6, ppm : , :
2H); 7.37 5 (dd, dy3 N 1H; 7.62 (d, J =
8 Hz: 1 H); 7.64 (it 1]H): 7. 91 (Hroad d, J = 6 He:
2H); 8.62 (s: 1 H: 8522 (broad Cf 6 Hz: 2H); 9.92
(broad t, J 6 Hz: from 14.00 to 14.40 (very

br oad unresol ved peak:

0.02 cm® of dimethylformamide and then 0.12 cm? of oxalyl chloride are added to
0.3 g of 3-oxo-6-(pyridin-4-yl)-2,3-dihydropyridazine-4-carboxylic acid prepared as
described in patent FR 2 481 284, dissolved in 10 cm® of dichloromethane. The
reaction medium is stirred for 3 hours at 19°C. A furiher 0.12 cm?® of oxalyl chloride
is then added and the mixture is stirred for a further one hour at 19°C. The
reaction mixture is then poured onto a solution of 10 cm® of dichloromethane
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[ M+l ]-peak: 375 10 Exanple 17 15

N- (4- nmor phol i n-4-yl benzyl ) - 3- oxo- 6- pyri di n-4-yl -2, 3-di
why@nopint dazi ne-4- carboxamde o O H N1 N PCOEPN03/012950

Working as in exanple 13 for the preparation of ethyl

3-[(3-0x0-6-pyridin-4-yl -2, 3-

cogtitaﬂﬁr% ﬂpl)%': da%%ﬂ%t@yl%%ﬁrb@()g%b?n AL %’f 8'% 8|cﬁforobebnl{ztylamme The

reqﬂjnondnedlmnyis Stirgedifdryt bpyrs ala 9@ ahddhehditgred trrcugh a sinter

fun?’% y%&ber&bypﬁl&frﬁ?&?}d cthg&gg{oﬂtﬁgm? Oh(?gglr Qﬁ cflgﬁlgd water and with

9f agHensls morg Rl quﬁwmq\a@d |59hﬂmpﬂf©r lolyyingi(he kRag20°C),

.ZQS @5 @f of NOXA 4- dlchlorobenzw B:0%0-6- Pgilcrilg -4- LZ 8-dihydropyridazine-4-

cafiGRATI o RNBOSHAR 1S faitn Ot MBIt sglid Meiting 8h283c.

chromat ogr aphy on silica gel (particle size 40-63 m

' MR s, B R, 555 60e rih B 4.64 18, 59 'Heon; 7.45

(min@i-Phdie6rbread setidy 7)9 Buead 6; dyr5 Hizn24)y8.62,(8- ﬂﬂ)’l)%d?r&(broad

\_Lr z iy d

& PL o 2np T BRauam o B AR PR rEsbVEe bRaRy -

I\/Hz, (CD3)2SO d6, 8 in ppm: 3.09 (t, J =5 Hz: 4H);
[M31]7[§eak3@76t03~] =5 Hz: 4H); 4.48 (d, J = 6 Hz: 2H);

3 (d, J:8Hz: 2H); 7.24 (d, J =8 Hz: 2H); 7.91

(broadd J 6 Hz: 2H); 8.62 (s: 1H); 8.72 (broad d,
Examplé 3Hz: 2H); 9.85 (very broad t, J 6 Hz: 1 H);

14. 22 (unresolved peak: 1 H. 45 WO 2004/ 046117

PCT/ EP2003/ 012950 [ Mt1]-peak: 392,16 Exanple 18 5
N-hemzylS-exe-6-pyriginduy iydropyridazine-draarbokxamidio

0.085 g of 4-dinethyl am nopyridine and 4.9 cnB of

chl oronet hyl et hoxy(tritygeth@l silyl) are added
successively to 3 g ofjf 4- droxybenzonitrile

di ssol ved in 60 cnBnGT hi 6ﬁ%ﬁT§é§ﬁ fol | owed by
addi tion 10 of 5. 62Eg322§f trif et hyll anmi fe. The reacti on
mediumis stirred fOry hour s at and t hen washed
with three tines 10 c of aqueous normal hydrochloric
acid solution, then.wixth 10 cnB of water, then with
10 cnB of normal sodium hydroxide and finally with 10
cnB of saturated sodiumschloride solution. The organic
phase is dried over ragnesiumsulfate, filtered
through a sinter funnel and then evaporated 15 under

chrﬁﬂg %’ |rPre‘?<§ I@ 2( ?o#‘ﬁ% gdégac%ra’(ﬂ(gr‘g ? I%-Qgr @é@%ﬁépe%gyl%—%—oxo 6-
pyrtsifﬂméryla'p‘n ﬂl orpyrwszmeemarb_mnmd’a) bu’eShartin@wnhAQ 8 g of 3-oxo-

Hginl4 PE@tJﬁﬁQGropgnéaﬂnéftl carbo lic acid. 10 cm® of dichloromethane,
trldTE yS| ehzonitri]e are

O n@ly qimet OFW' AL aomiglcﬂ?l s gyl chioride, “0:17 cm®  of
benzylamme and 0.19 cm® of triethylamine, 0.22 g of N- -benzyl-3-oxo-6-pyridin-4-

yl-2,3-dihydropyridazine-4-carboxamide is obtained in the form of a cream-colored
solid melting at 258°C.

"H NMR spectrum (300 MHz, (CD3),SO d6, 8 in ppm): 4.61 (d, J = 6 Hz: 2H); from
7.2510 7.45 (mt: 5H); 7.92 (broad d, J = 6 Hz: 2H); 8.64 (s: 1H); 8.73 (broad d, J =
6 Hz: 2H); 9.93 (broad t, J = 6 Hz: 1H).

[M+1]-peak: 307
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20 Mass spectrum El, mz = 206 (M- SICH3)+, mz =

191 (M- Si(CH3)2)+, mMz = 176 (M- Si(CH3)3)+ base
w@eak/o46niz = 103 (PhCN)+, nmfz = 73 (Si (CH3) 3) tPAHERIB3/012950

spectrum (300 MHz, (CD3)2SO d6, 8 in ppnm): - 0.03 (s:

9H); 0.89 (t, J =8 Hz: 2H); 3.72 (t, J = 8 Hz: 2H);

5.35 (s: 2H); 7.18 (d, J =9 Hz: 2H); 7.79 (d, J =9

25 Hz: 2H).

Examiplest hyl si | yl) - 2- et hoxynet hoxy- 4- benzyl am ne NH2 30
15.5 cnB of nolar |ithium alum num hydri de sol ution
are added, at a tenperature in the region of 19C to

N-(@-ehlprobenzyl)-3-oxo0-6-pyridin-4-yl-2,3-dihydropyridazine-4-carboxamide
(trinmethylsilyl)-2-ethoxynmet hoxy-4-benzonitrile
di ssolved in 70 cnB ofOtet®ahydrofuran. The reaction
mediumis heated and 6 2004/ 046117
PCT/ EP2003/ 012950 Hihl nt |ne{§| at tﬁé reflux point of
t he tetrahydrofuran ﬁiQr hour s. f,I/ cooling to a
tenperature in the region of 19C, 0.6 EhB of water is
added to the reaction Apedi um foIIovved by 0.6 cnB of
aqueous 0.5 N sodiu thy oxi de solution and 1.8 cnB
of water. The suspen obtained is filtered through
a sinter funnel and 5 Yhe residue is washed with 5
times 1.8 cnB of tetrahydrofuran. The organi ¢ phase

W b WEm BB 1R SHbidbllon b o oA 3o
pyfidiaisyira 3¢dihydrapyrddine-3-cargoxgmide btk starting wjth) 0.3-g of 3-oxo-
6- ;ﬁfnﬁﬁﬁi%b@ﬁbhyﬂréf??ﬂékﬁ\@lﬁ%ﬂ‘foﬁxmp%1%1d”% iin bhgghﬁg{[mnethane

i
0.0 oG A RiRY v emite 0512 b epesRivl AHiorids, s 8gSdm® of 4
chlSrdﬂar&y&mlnm and- O/ 6B° (@Ha)a raifeN\g2 EEQFN gp@m&%enzyl) -3-

0XQ-bx yrwzzﬁ;%%ﬁyﬁ?éﬁlc%Eﬁe %cgﬁbc?{amlge b,_&une%_ﬂ ‘the form of
acseam-qoéoremspjidfmgﬁnglat aaor@l, J = 15 8.5 Hz: 2H); 7.24
(broadd J 8.5 Hz: 2H).

] 4- hydroxybenz%b?; - 0X0- 6@3/
HN Ryapestrgot (30pavbizy (CRalz$ O éﬁlndéﬁfbbﬂaﬁﬁ)d@b ® HeeRH); 7.41
(miN4H) Ol 922 (br¥éd Il 09= 8H: TEI-?XG'BH 134 er7d Qﬁoadg J = 6 Hz: 2H);

993 @%ﬁ%{n??‘?gk ﬂl‘“ﬂr cgrEJ((Jnylo;(gm no}/[):rglplnonat e, but

starting with 0.6 g of 3-o0xo0-6-
rd di yl -2, 3-di hydr opyri dazi ne- 4-car boxylic acid,
”wEﬁF%%%pgg1N N 25 di met hyl f ormam de, 0.466 g of 1
- hydr oxybenzotriazole, 0.91 g of (trinethylsilyl)-2-
Ex8 gmet hoxy- 4- benzyl anmine, 0.6 cnB of
i sopropyl ethyl am ne and 1.31 g of
O (7-azabenzotriazol-1-yl)-N,N,N ,N -tetranet hyl uroni u
N-(@-dtseobernzylpBanietpyridiatyrd taeamwrobyﬂaazma Mam&tamnde
performance |iquid chronatography on a 100 x
HyPURI TY(r) 5 pmcolumgel@ting wCth a n1xture
increasing from25%to 98% adetonitril e/ water
(contai ning 0.05% tritfiNuo %g??gi%%yd), 0.16 g of
N- (4- N & %
hydr oxybenzyl ) - 3- oxo- 6- pyri di n-4-yl - 2, 3-di hydr opyri daz
I ne-4-carboxam de is
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WD 2004/ 046117 PCT/ EP2003/ 012950 obtained in the form
of a creamcolored solid nelting at a tenperature
W@bonm461260C. 1H NWVR spectrum (300 MHz, (CD3) 28Cx/@B2008012950
inppn) 448(dJ 6 Hz: 2H); 6.75 5 (d, J = 8 Hz:
719(d J 8 Hz: 2H) 8.05 (broad d, J = 6 Hz:

79 d d, = 6 - 2H);
W%Fp&a 338 Shulelh o B ekt DB aiion o oo
pyridin-43yl=2,8-ditaydrbpyfidazide-2&arboxearlide; bit @artnﬁé/’b\ﬂﬂw @8aK of 3-oxo-

pg?@lnl-i- ééQB Mmﬁg;lﬁ%rég anrgl%ﬁﬁtco é}f@‘: %)o BP chh%romethane

OOé’dirﬁssquMIraat’rw&ﬂﬁn@rnmee ad@e«am’ aof axalybrghdorider 8.19cm® of 2-
chrbhﬂ)errﬁgia@mnefan%e&gt&ni%f Q%é%ﬁylénﬁﬁ{@”@?ﬁgf 6t Rp{ﬁaﬂafobenzyl) -3-

SSol ve

OX(?ﬁ?‘éWEm'rF"g'ﬂ %a? égﬁvaimpwaﬁm&rﬁ@amxamee ri%fqblﬁdned in the form of

a vihitlepsolidtrmekingfabiobe 280eCone for 4 hours. After cooling
to a tenperature in the region of 19C the reaction

;, mediumis suction-filtered through a sinter funnel and
HNMR spestsLion (300nidHey (GID3)bSOrd6)seid am): @67 (dy JLO &CHEB: 2¥); 7.35

m??tcﬁﬁmp?é@sﬁz iR M, zg (1GAAN°Y 6 B ep (o 1h);
8. 7?5( poadiil <k 516/da8: 2 ) 9RP Bweadt, Letd/Hzathd) 4425 ErdH).

organic solution is washed with twce 100 cnB of

ter then with 100 cnB of saturated sodi um
[M\Aﬂmﬁqkdgqgol ution. The organic phase is dried over
magnesi um sul fate, filtered through a sinter funnel

Ex@% e ghen evaporated under reduced pressure (2 kPa;

The solid residue is triturated in 20 cnB of
pent ane, suction-filtered through a sinter funnel and

N-[2 zmamﬂr W= ' idazine-4-
[i:( 342 L HeRS S AT 2o iyarg v cazine-4
car €a white solid melting at 99C. 1 H NWR spectrum

(300 MHz, (CD3)2SO d6, 8 in ppm: 2.52 (s: 3H); 5.21

(s: 2H); 7.13 (d, J = 9 Hz: 2H); frem 7.30 to 7.55

(mt: 5H); 7.95 (d, J 29 : WO 2004/ 046117

PCT/ EP2003/ 012950 «&\Iyﬁ

hydr oxy[ 2- ( 4- benzy%ﬁen% ) et hyl ] mal onate Q o

0O &4 0110 0 5 19¢ of ethyl ¥etomal onate and 2.5

cnB of pyridine are added to 23.1 g of 4-

benzyl oxyacet opheno “SiThe reaction nediumis heated

and mai ntai ned at r for 12 hours. After cooling,

the reaction nmedi um |§ purified by chromatography on

silica gel (particle size 40-63 pm under an argon
pressure of 150 kPa), eluting 1o with a m xture of

Workiingiasr mmekéampee anfbrrmbh@@@bre(t%w of W(Z/@Jdi’éfﬁérobghgl) -3-0X0-6-
pyr@[} V&g gﬁ'{%ﬁ‘%p&b %g p@g)@g(g cﬁe ue[ s%arqtr)lg w1ﬂ1 %3 g of 3-oxo-
6-pyridin-4-yl-2,3- d|hydropyr|da2|ne 4-carboxylic acid, 10 cm?® of dichloromethane,
0.02cm® of dimethylformamide, 0.12cm® of oxalyl chloride, 0.23 cm® of 2,4-
dichlorophenylethylamine and 0.19 cm® of triethylamine, 0.23 g of N-[2-(2,4-
dichlorophenyl)ethyl]-3-oxo-6-pyridin-4-yl-2,3-dihydropyridazine-4-carboxamide is
obtained in the form of a cream-colored solid melting at 202°C.

- 2- OX

"H NMR spectrum (300 MHz, (CD3)2SO d6, & in ppm): 3.00 (t, J = 7 Hz: 2H); 3.63
(9, d =7 Hz: 2H); 7.38 (dd, J = 8.5 and 2 Hz: 1H); 7.44 (d, J = 8 Hz: 1H); 7.60 (d,
J =2 Hz: 1H); 7.90 (d mt, J = 6 Hz: 2H); 8.49 (s: 1H); 8.68 (d mt, J = 6 Hz: 2H);
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pressure (45C, 5 kPa). The product obtained is

triturated in 150 cnB of ethanol, filtered through a
waowetctiunnel , washed with twi ce 50 cnB of et PemaP20asioi2950

50 cnB of isopropyl ether to give, after drying under

reduced pressure (2 kPa; 55C), 5.6 g of 15 diethyl

A 4-henzyho 12 hy| 1ml onat e )
0.0 flriaided dicaR" T RIERLTREY I, 505 oY OBeftiGsoiyed pea
THH6, b in ppm: 1.21 (t, J = 7 Hz: 6H); 3.65 (s: 2H);

4.18 (q, J =7 Hz: 4H); 5.22 (s: 2H); 6.25 (s: 1 H);

7,14 (d, J =9 Hz: 2H); from7.30 to 20 7.55 (nt:
[M*sﬂol?ea(???ﬁg(d J =9 Hz: 2H). Ethyl

6- [ 4- (benzyl oxy) phenyl ] - 3- oxo- 2, 3-di
Exgﬁrlggyridazine-4-carboxy| ate H | NONOa 1" I k(

WO 2004/ 046117 PCT/ EP2003/ 012950 1.69 g of

hydrazi ne di hydrochl ori de are added, at a tenperature

: . _ £ S
V- I B A3 e s cingt-§1- 8.5 By brigaeie-+
cardfoxammiged i n 180 cnB of ethanol. The reaction nedium

is heated and maintained at refl ux{\Lor 12 hours.

After cooling, the solvent @s@w under reduced

pressure 5 (2 kPa; 55C) & The s residue is

triturated in 20 cnBHbf € agf/)l ,I'suction-filtered

through a sinter funnélyand oversidri ed under reduced

pressure (10 kPa; 50C). | 3.85 g of ethyl

6- [ 4- (benzyl oxy) phenyl @ oxo- 2, 3- di hydr opyri dazi ne- 4-

carboxylate are obtaithed)in the formof a green solid

nelting at 239C. 10 1H NVR spectrum (300 MHz, (CD3)2SO

dé, 8 in ppm: 1.32 (t, J =7 Hz: 3H); 4.32 (q, J =7

Hz: 2H); 5.19 (s: 2H); 7.14 (d, J = 9 Hz: 2H); from
Workigg asirv ex8 2 fH)the prepargtinn of N-E2,#idictiehobedz@p-3-oxo0-6-

T e TRt o varng i 438 oo

6-pyfidie-4y-2siRydropyrdazine-fscatboxydi acid,319 cm”@f dighorargethane,

o.oefcgg%@fn?ih@hwmmbd,dmm gm3set Wiah ahieridededid®dg of 2,4-

. , . O e - - . . .

dichp TR o L9 T T oistyIaminen it 6 80t N2 heichioraphiany)-3-

oxox(y‘Hpgrridin-4'-iyb2rSedhydmpyﬂdazmeIMumrbsxmaie?iﬂ; ah)ldineld in thesg)rm of
' ' 3 o Nutes. After cooling,

a C%—%@l&%ﬂg@@%ﬁ%ﬁth@aﬁdg{%ﬁq i@é acid solution are )

added. The suspension obtained is filtered through a

'H NMR espdopne! (400dMHEL (C13))5B0 46 witRShgshidh tdF BWM&# drops of

CO{GRAth g B tppny: Jea (dsh ¥ = 88 SRa 28 METHE 775 0 :grzgs Hz:

1H)6-71.96 (dbemtz V=082 28)y BI6MB(hxP=2.8 Hk: SH)eB@toad d, J = 6 Hz:

2H); 8.77 (s: 1H).

[M+1]-peak: 361

Example 8

3-0x0-6-pyridin-4-yl-N-(pyridin-4-ylmethyl)-2,3-dihydropyridazine-4-
carboxamide
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pyri dazi ne-4-carboxylic acid are obtained in the form

of a yellow solid nelting above 260C. 1H NWVR spectrum
W@ 300/0M1z7 (CD3)2SO d6, 8 in ppn): 5.20 (s: 2HCT/EPA53/012950

(d, J =9 30 Hz: 2H); from7.30 to 7.55 (nt: 5H);

7.92 (d, J =9 Hz: 2H); 8.42 (s: 1 H. 50 WO

2004/ 046117 PCT/EPZOOS/Q%ZQ 0

N- (2, 4-di chl orobenzyl ) - 3 oXp- 6- [ 4- (benzyl oxy) phenyl ] -2

, 3-di hydropyri dazi ne- H\'cyf bplxa H I NYQON C
c- s Wrking as in exa f or=Nhe preparation of
et hyl 3-[(3-0x0-6-pyridihg4-yl-2, 3-

di hydr opyri dazi ne- 4- carlpogyl ) am no] pr opi onat e, but

starting with 1 g of 6-[¥- (benzy, | oxy)

phenyl ] - 3- oxo0- 2, 3, 4, 5-t et rahydr opyri dazi ne- 4- car boxyl i
Warkiagi as il Gxaenfle Do\t grapeirhtion of M@ dedicRioRsberiyR3-oxo-6-

pyrﬁ?iﬁ%‘-jﬂ%ﬁén éé)'{rﬁoé%’%i%@ﬁtgo%%dgf b&t g't'arting with 0.3 g of 3-oxo-
6-p|y|,ri¢tind41yg-a@~dl ydeopyridazinee-earthoylic7acidpfl 0@n(370f10i_chloromethane,
0.027ZRe O Uih ogg%rg'tié@i)d?f[\'b I cnI|\1f drebkATE RIHYLL B YB em® of 4-

hexaf | ugr op , .0
(ampmeindinyHineosah 19 e’ st drigthylaipen Byidos pf hexy Bpyaidin-4-

yI-N-3pytidiy-dr-gmetihypz i3agihgdropgrieaxagisdgadbrapiicdis e&hihiled in the
f f L 1id t 225C. 1 H NWR
forlp 4 (e seraif a0 teeBnees B Ce”: i pomy - 453 (4. 2
=6 Hz: 2H); 5.19 15 (s: 2H); 7.15 (d, J = 9 Hz: 2H);
; . ) . )
H M shechunlabg s SiCpdedo db, in'epfidd & o oLb g 2H: 7.35
(broadid; J= B)HZ: 207192 1 mito J 18 6oz: 2H); hE3 broasiod, v e 6 Hz: 2H);

8.6R§8x1H): 892 (broad d, J = 6 Hz: 2H); 9.99 (t, J = : 1H);
N ?_ﬁz); N ATy B aRe ] = § i) 14.26 (unresolved
Pedy 4 lpyri dazi ne- 4- car boxani de 20 51 WD 2004/ 046117

PCT/ EP2003/ 012950 H NN O ~~.  H _ 0 N 0.525 g of
TR U ormate and 0.022 g of pall adi um hydroxi de
[M+g':]g%aglgd§%éto 0.4 g of

N- (2, 4-di chl orobenzyl) - 3- oxo- 6-[ 4- (benzyl oxy) phenyl ] -2
Examapfd §ydropyrida- 5 zine-4-carboxan de di ssolved in 10
W’ETF met hanol . The reaction nediumis heated and

mai ntained at reflux for 2 hours. After cooling, the
3-0k0&B:p ﬁdirimﬁvlJ-NQ[:B-‘(trifmdi'bh%thﬁrl)bbﬁﬁ?ﬂ-z&:ﬁlﬂﬂi%}o%gﬂd%tzﬁ{e-m
car&ﬂg&ﬁﬁi{ﬂend the insoluble matéerial 1S rinsed again

ee times 10 cnB of hot nethanol. The organic
phase i s evaporated un reduced pressure (2 kPa;
45C). The residue is regrygtal lized from net hanol .

After 1o filtration HNro M S r funnel, washing
with twice 10 cn8 of andtl a ven-

F

F*°F
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dryi ng under reduced pressure (10 kPa; 50C), 0.022 g
of N-benzyl - 3- ox0-6-[ 4-
w@ boodioosty) phenyl ] - 2, 3- di hydr opyri dazi ne- 4- car bPREREPZIE3/012950
is obtained in the formof a vyellow solid nelting at
a tenperature above 260C. 15 1H NMR spectrum (300 MHz,

Wén%@aé?g dgxaﬁgle'_a H‘Bg)ﬂ_sne Rre ﬁéagibgooft -6 ?dﬁglcﬁﬁgrobgﬁyb 3-0x0-6-

pymdm54-@b2;8adih¢dromyﬁd&|he 4-Cafppxadide) bus startig with 03 § tof 3-oxo-

;'sl\\{r -'ﬁ) dﬁryﬂgoedryz fhgei’%%rw c(aﬁlddﬂé)xwpﬁgl%ﬁhjlorgngethane

%IP'Wydeo mieérwifpﬁeaau & aPbldemi def malyl chloride, 0.21 cm® of 3-
(tnﬂb«’)|%n‘i|<a’t|5|yI“/‘Hiérﬁzr iy bhd 30 9%rk® [of- RRUAN, émg‘gehyg 28@’ €8 0x0-6-

Y-S e ol 8P onsdta SeHRRaropyG Rfazingsd- wrbomrolde is

obt@ine in thedofin of atdreémhcmm@dlld rAsltidg at g2addled to 0.4
g of N-(2,4-dichl orobenzyl) - OX0- 6-
" [4 benzyl oxy he ]
ey K(BBx)aSQJI% Srimepprajct. G&md neeidIREz52H); from
7. 5§t5‘fﬁge@nta@ﬁ) “‘P'ﬂlt Qs HISF O Y u% BOUESonfTe 85 (s: 1h);
8-7;:% Eimh{% T hiba?H)s 6 (meadrlosh i eHes Hhr14 Eéc(uagesnl@d peak:

1Hper f ormance |iquid chrormt ography on a 100 x 30 mm
HyPURI TY(r) 5 pmcolum, eluting with a m xture
increasing from5%to 95% of acetonitril e/ water

[M¢tlopeak: 376g 0.05% trifluoroacetic acid). 10 0.021 g
of N (2,4-d ich |o robe nzyl) -3-o0x0-6-[4- (hyd roxy)
p henyl] -2,3-d i hyd ropyri- dazi ne-4-carboxanide is
obtained in the formof a yellow solid nelting at a
tenperature above 260C. 15 1H NWR spectrum (300 MHz,

CD?' %80d6, bin ppnm: 4.63 (d, J- = 6 Hz: 2H); 6.88
. 8 Hz: 2H); 7.45 (s: 2H); 7.65 (s: 1 H); 7.75
(d, J =8 Hz: 2H); 8.47 (s: 1 H; 9.90 (unresolved

unr'e'spcyl' H 418"[12][4&?'{_6?38@8@1}5)?%” 2, Ebdlhygropyrwazme-m

cankaxamidei chl or obenzyl) - 3- oxo- 6- [ 3- benzyl - 4- hydr oxyphen
yl]-2,3-di hydro- pyri c@m@e 4- car boxam de is al so
obtalned in the form ’(ﬁ/illowsolld nelting at a

tenperature in the Hélgl NVR spectrum
(300 MHz, (CD3)2SO d¥sS | (s: 2H): 4.62
(d, J =6 25 Hz: 2H): 694(d FE8.5 Hz: 1 H; from
7.10 to 7.35 (nt: S5HY WM. 44 (nt: 2H) 7.60 (dd, J =
8.5and 2 Hz: 1 H; & (nm: 2H); 8.45 (s: 1 H; 9.95
(broad s: 1 H); 10.07 (broad t, J =6 Hz: 1 H); 13.81

WorkiRg &Py @kaRfik 2 fortthe préparation of N-(2,4-dichlorobenzyl)-3-0x0-6-
pyridin-4-yl-2,3-dihydropyridazine-4-carboxamide, but starting with 0.3 g of 3-oxo-
6-pyridin-4-yl-2,3-dihydropyridazine-4-carboxylic acid, 10 cm® of dichloromethane,
0.02cm® of dimethylformamide, 0.12cm® of oxalyl chloride, 0.21 cm® of 4-
(trifluoromethyl)benzylamine and 0.19 cm® of triethylamine, 0.22 g of 3-0x0-6-
pyridin-4-yl-N-[4-(trifluoromethyl)benzyl]-2,3-dihydropyridazine-4-carboxamide  is
obtained in the form of a cream-colored solid melting at 227°C.

"H NMR spectrum (300 MHz, (CD3)2SO d6, 8 in ppm): 4.69 (d, J = 6 Hz: 2H); 7.59
(broad d, J = 8 Hz: 2H); 7.73 (broad d, J = 8 Hz: 2H); 7.91 (d mt, J = 6 Hz: 2H);
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WD 2004/ 046117 PCT/ EP2003/ 012950 Exanple 20 Di et hyl
hydr oxy( pyri di n-2- oxoet hyl )mal onate 5 OO OOH NO
wo 2041kt ng as in exanple 19 for the preparat PONERP{003/012950
di et hyl hydroxy[ 2- (4-
benzyl oxyphenyl) - 2- oxoet hyl ] mal onate, but starting

IS s 02 e S e 29 ol oy Bl B MY 1k 14,20

(UW@BDNBdQEBBh1Hy chromat ography on silica gel (particle

size 40-63m under an argon pressure of 150 kPa),

ting with dichloronethane, 31.1 g of diethyl

[Mﬁﬂﬁpg§§( Wi di n- 2- oxoet hyl ) mal onat e are obtained in

the formof a brown oil. 15 1H NWR spectrum (300 Mz,
E O d6, Sinppm: 1.20 (t, J =7 Hz: 6H); 3.90

: 4.19 (q, J = 7 Hz: 4FD 6 38 (s: 1 H; 7.71
(ddd J=7.5-5 and 1.5 Hz: Hy; 7.97 (broad d, J

-3 Scciforabefity) 3:040-6HIANEE gl 235 ppigazine-4
cagboxamiger- 2- y| - 3- oxo- 2, 3- di hydr opyri dazi ne- 4- car boxyl a
te H NNOO Wrking gs pn exanple 19 for the
preparation of ethyl 6-Jl4-{lbenzyloxyg)phenyl]-3- 25
0X0- 2, 3-di hydr opyri d&iy ng 4-ﬁar @, ate, but starting
with 31.1 g of diethyNy
hydr oxy(pyri di n-2- oxoet iyl ) mal ongje, 11.55 g of
dd and 54 WD 2004/ 046117

hydr azi ne di hydrochl or}
PCT/ EP2003/ 012950 700 of ethanol, and after

N
purification by chromatography on silica gel (particle
Warking 49- uﬁmmmeo@rforath@rp@@mraﬁ@ﬁwrm (2f4 él%ﬂldﬁﬁ?énzyl) 3-0X0-6-

oy 6o BRSBTSl it o of a-onc-

6-pyyidiras-yl-2; @fdmdmpynﬂazlném;zdnbwyhc deizi ne-ointef bi@hldramgthane

o5t Y M L MOS0 o2
dichjorgbenzyiamine, and .19 cnBH) of 4trkshylaging =0.026g :df-l) N- (3 5-
dlcﬁldi@bé -3- éxo—GSp lcﬁn 213@|r§€r%ﬂyr@fz J\%—%—%&%&ﬁ?ﬁl&?d is
obf'anedsl ﬂtgq?%rm of gy d(raglgng y%ongﬁOiCand 1.5 Hz:

10 1 H); 13.72 (broad s: 1 H.
BB Moo o 058 UM 3808 P LA B 7.
(mt: 2H)? 7.51 (mt: 1H): 7.91 (d mt, J = 6 Hz: 2H); 8.57 (s: 1H); 8.70 (d mt, J =

6 Hz: 2H); 10.14 (unresolved peak: 1H); 14.18 (broad unresolved peak: 1H).

[M+1]-peak: 375

Example 12

3-0x0-6-pyridin-4-yl-N-(n-butyl)-2,3-dihydropyridazine-4-carboxamide
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.. OH 15 Wrking as in exanple 19 for the
preparation of 6-[4-(benzyl oxy) phenyl]-3-o0xo-
WQ@2®444E11 et r ahydr opyri dazi ne- 4- car boxyl i ¢ aci BCT/BR1003/012950
starting with 4 g of ethyl 6-
pyri di n-2-yl - 3- oxo- 2, 3- dihydropyridazine 4 car boxyl at e

49 cnB._of one sodi um hydr o ion and
werhe S50 G, R 108 e aiabnaeh N-Bof-DldiarSbemzda-oxo-6-
pygdiof4-yl-2,3-dihydropyridazine-4-carboxamide, but startlng with 0.3 g of 3-oxo-

&gmm '40% '%’% dﬂ*ygf %ﬁé@!’a%brfé 4 ﬁ%ﬁﬁ(ﬁ{){h?%\éﬂ# Q)yn;FrJB %i 'fShidrobthane,

0. Q)%P@‘e ebidimethydiermamige,t |0n*g'2 em’ aoft @xpiyl achloddab@vts cm® of n-
Thf
@aonelé;%d\'b’zgfcggdbdgf@tw H@"énd%@l@?bﬁzﬁ%%% 5y | k}ﬂré)énatography
onﬁp 0 Rartcle, SEE At 63 e, wirisiepsan aropp prasaie dl GakRE), eluting
with & milxtare-of dithidrome#fan® di tstieasbl 497. 5/255) Woluriaeﬁ)o 23 g of 3-

o it g i 55 S bk PR B e

thefqrmn af-aiwb e solid erelijng aB208CE6.6- pyri di n- 2 yI 2, 3-di

hydropyrl dazi ne-4- carboxamide H I NN70 fNI O N
1 ClL 5 Wirking as in exanple 2 for the preparation
Hé\ﬂMﬁ_quecz[um 630G {&¥Ds)S8) ngoamppm) 0.93 (, J = 7 Hz: 3H); 1.38
(MRYH)¢ H 554t 2 ré%@vwﬁr ORY-r7.907H miteg4: Gﬂi@@mﬂs% (sP¥H); 8.72

{ In { -
oRaR VA 2059 58 Ei dbdter 1Klad 0 Ginissase peak: 1H).
acid, 10 cnB8 of dichloronethane, 1 cnB of
§ 10 lar mam de, 0.12 cnB of oxalyl chloride, 0.21
[Mg'%ﬁ%#l%’g& - di chl orobenzyl am ne and 0.22 cnB of
triethylamne, 0.22 g of N-(2,4 10
Exfinpldd @ obenzyl) - 3- oxo- 6- pyri di n-2-yl - 2, 3-di hydropyri da
Zl ne-4-carboxam de is obtained in the formof a
creamcolored solid nelting at a tenperature above

Eti33 3 (3-0kb-
tligg mC[( b 6lsill‘lﬁrfiﬁgﬂltyl%ﬂmr%%;dﬁzgm%%%(ﬁﬁz)aﬁuhtgprognonate

(broad dd, J :8and 67(broads 1 H;
8.31 (ddd, J = . H)\/i . 8.59 (s: 1 H:
8.68 (dd, J = 5 ar'TH road d, J =

2.5 Hz: 1 H); 10, 09I(t IR [ M+1] - peak:

375 20 Exanple 21 y

hydr oxy( pyri di n- 3- oxogt hyl )malonate OO O OH N- O
A

0.733 g of 1-hydroxybenzotriazole, 0.833 g of B-alanine ethyl ester hydrochloride,
0.96 cm® of N,N-diisopropylethylamine and 2.06 g of O-(7-azabenzotriazol-1-yl)-
N,N,N’,N'-tetramethyluronium hexafiuorophosphate are successively added to
0.94 g of 3-oxo0-6-pyridin-4-yl-2,3-dihydropyridazine-4-carboxylic acid dissolved in
100 cm?® of N,N-dimethylformamide. The reaction medium is stirred for 12 hours at
19°C. The solvent is evaporated off under reduced pressure (2 kPa; 55°C). The
solid residue is triturated in 20 cm® of dichloromethane, suction-filtered and oven-
dried under reduced pressure (10 kPa; 20°C). After purification by chromatography
on silica gel (particle size 40-63 um, under an argon pressure of 150 kPa) eluting
with  dichloromethane, 0459 of ethyl 3-[(3-0x0-6-pyridin-4-yl-2,3-
dihydropyridazine-4-carbonyl)amino]propionate is obtained in the form of a white
solid melting at 180°C.
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O 25 56 WO 2004/ 046117 PCT/ EP2003/ 012950 Working as
in exanple 19 for the preparation of diethyl
whyenoxeii2- (4- benzyl oxyphenyl) - 2- oxoet hyl ] mal BEIBER2003/012950
but starting with 8 cnB of 3-acetylpyridine, 14 cnB
of ethyl ketomal onate and 2 cnB of pyridine, and after
purification by chronmatography on silica gel
(particle size 40-63 pm under an argon pressure of 5
1H1P$MHﬁ$rlzectrum (B0 I, t(ﬁmgﬁﬂ)«ﬂsoﬁm bama 1&28(5 J; =qf Hz: 3H); 2.63
! X V&I Y,
Y ot ener o8 I BEHE R PR LS i) 792

(bf{)%@@' N/sz‘ %&92&@1d® 1BI),|$}7§;£moad1d 211-@H2J2H ); .62 (broad , J

=6BMHz 3HJ6 (s: 2H); 4.20 (g, J = 7 Hz: 4H); 6.44 (s: 1

H; 7.59 (broad dd, J = 8 and 5 Hz: 1 H); 10 8.31

(ddd, J =8 - 2.5 and 2 Hz: 1 H; 8.83 (dd, J =5 and
[Mel]Heaki3Hy; 9.12 (broad d, J = 2.5 Hz: 1 H). Ethyl

6- pyridi n-3-yl-3-o0xo0-2, 3-di

hydr opyri dazi ne- 4-carboxylate H N~ICNI rte' """ -~
Example1415 Wrking as in exanple 19 for the preparation

of ethyI 6- [ 4- (benzyl oxy) phenyl ] - 3-

dlhydropyrlda2|ne 4-car boxyl ate, but starting

3-0%¢- %rpygldgg 4gy oY¥- Bylg{lwy?p-ylmethyl)-Z 3-dihydropyridazine-4-carboxamide

hydr oxy( pyri di n- 3- oxoetyl pral onate, 3.67 g of

hydr azi ne di hydr ochl F% nﬁﬁcrﬁs of ethanol, and
et fflan 3.6 g of ethyl

after recrystallizat flfo

6-pyridin 20 X

3-yl -3-0xo0-2, 3-di hydropyi dazi ne- 4 carboxyl ate are
green solid nelting at a

of 150C. 1H NMR spectrum

obtained in the form df

tenperature in the regrq

(300 MHz, (CD3)2SO d6, 8 in ppm): 1.33 (t, J = 7 Hz:
Wokig a8. lﬁléxa(ﬂbleiszfo? th& pr@d‘&ratﬂn et el 89(3-8d0-6! pVTjgn-4:y1-2,3-
dlhfé}gpgnc'i%zlz ines 4%rp9nﬁ%arélﬁoﬁ%plogate @ugﬁa&rﬁwﬂhﬂ ﬁ)g‘g%: 3-0X0-6-
pyriglirgg- yaeﬁbdmydropyrrdazm 4-Iz:arb01<yht!) 1gcidp (uswesdl vedf  N,N-
dingfiffomiaids, | 02339 £, Irapenge el adfens oot o
(anvmwhyapmdlae 83 1\am obhl/mmopsmrsmnmy ana 955 gléf O-(7-
azabenf@tnaﬁblﬂ yh-NN, I@‘N Ml Ey(lﬁ lﬁ‘me lu%r(;}ﬂ',c;s%a{ebeo 046 g
of @ ; [a“ ”ﬂ%&ﬁf«é}g 3535 GEhyA)- fo 24t piridazine-4mearboxamide

is obtaimed mghmfbﬂm of g yello@tdtiitl rRelting at 262°C.
pyri di n-3-yl - 3- oxo- 2, 3- dlhydropyrlda2|ne 4- car boxyl at e

1w 24.5 cnB of one rmlar
H NMR spectrum (300 MHz, (CD3),SO d6, § in ppm): 4.62 (d, J = 6 Hz: 2H); 7.38

(broad dd, J = 8 and 5 Hz: 1H); 7.79 (very broad d, J = 8 Hz: 1H); 7.91 (broad d, J
= 6 Hz: 2H); 8.48 (broad d, J = 5 Hz: 1H); 8.60 (broad s: 1H); 8.62 (s: 1H); 8.72.
(broad d, J = 6 Hz: 2H); 9.94 (broad t, J = 6 Hz: 1H); 14.15 (unresolved peak: 1H).

[M+1]-peak: 308

Example 15

3-0x0-6-pyridin-4-yl-N-(pyridin-2-ylmethyl)-2,3-dihydropyridazine-4-
carboxamide
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hydrochloric acid solution, 1.65 g of

WG20idin- 3- yl - 3- oxo- 2, 3, 4, 5-t et rahydr opyr i daeCT"EP2bo®/a12950
rboxylic acid are obtained in the formof a
creamcolored solid nelting at a tenperature above
260C. 10 1H NWR spectrum (300 MHz, (CD3)2SO d6, b in
ppm : 7.55 (broad dg, Jl= 8 and 5 Hz: 1 H); 8.33

(ddd, J = 8 - 25ana ; 8386 (s: 1 H); 8.68
(dd, J = 5 and 2 Hz: ; 9.12 brgad d, J = 2.5 Hz:
1 H; from13.50 to 14 0O (very broad unresolved

peak: 2H). 15 D
N- (2, 4-di chl orobenzyl)| -px0- 6- pyri di n-3-yl -2, 3-di hydr
opyri dazi ne-4- carbox Ho { G C W.‘)rkl ng as in
exanple 2 for the preparation of

Warking ,as- it @tdroplebkshfori the preparafion of ethyl 3- (3-0x0-6- pyr|d|n -4-y|-2,3-

dlhgdfdlp?h&aﬂne‘é ﬁrﬂf %g%@@@eﬁﬁ'éfﬁ’n $5GR 9% g '3 0x0-6-
pyriglinygryl é—l’g %d@wﬁowr lﬂﬁyﬂ-rcaﬂm)ﬁyh@m necid; carBoxyi®ic of  N,N-

f I
dmféihydfog?@nﬁﬁ@gﬁo Oﬂ@@@% OpPy WSx&b#nzI%ﬂ%ﬁ%O“ a2 18 Crﬂl of o-
(BTG PYTRR, r:ﬂr%'ﬂeﬁﬁj}{ lsepramyleshylaming apH 0.65 g of O-(7-
azahenzotripizald 1yd-N AN, M-teﬂramelthyfulrmhnphehéifluorophos(;ohate 0. 125 g

B D LG TR S

obtInewbinothe forngs @ white seliRhineltiriguati 2w @.t h a m xture of
di chl or onet hane and net hanol (90/10 by volune), 0.204

H QoS saegirum G2, 0D R 600 PN, 3 s 732
(bread oy d&arﬁtﬁS‘B s 19 amzdg)rbéd gbpai geg. HH{)ﬁS 1T t, J =

8 a8 985 SR o b B h e booa e ) sy B 0.6

(s: 48); &78ribrad)d, Ji= %szzH; ‘FOﬁ4I-(broaa-’f),J264I62 {19); /b 14.00 to

H) ; 7 67 (broad s: 1
14§g%§&§§6?&8ﬂ%39‘]\/668&£€q§and 2 Hz: 1 H); 8.59 (s: 1
H); 8.68 (dd, J:5and2Hz 1 H,; 9.10 (broad d, J =
[MQ].@eak(;dgl—i) 10.09 (t, J =6 Hz: 1 H. 10 [ M1
-peak: 375 If not stated ot herw se, the exanpl es
I|sted in the follow ng table are synthesized
ExamplertB ng to the above-nentioned net hods. 15 59 WD
2004/ 046117 PCT/ EP2003/012950 C) 2 O

Z—=Z

N-(3,4-dichlorobenzyl)-3-oxo-6-pyridin-4-yl-2,3-dihydropyridazine-4-
carboxamide

Working as in example 13 for the preparation of ethyl 3-[(8-0x0-6-pyridin-4-yl-2,3-
dihydropyridazine-4-carbonyl)amino]propionate, but starting with 0.3 g of 3-0x0-6-
pyridin-4-yl-2,3-dihydropyridazine-4-carboxylic acid, 30 cm® of N,N-
dimethylformamide, 0.233g of 1-hydroxybenzotriazole, 0.19cm® of 3,4-
dichlorobenzylamine, 0.31 cm?® of N,N-diisopropylethylamine and 0.65 g of O-(7-
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0COQ OE Ci -CX CNi ¢z 0 COr00CO+ Q
L6 L6 6 COCOCOC co co OCuoNI C 0d) O01
WO20000B1CU i d 6- -0 adi 0 COC -0 OO 0 7PCT/ERWM03/012950
O-C" N'9.0.co O XOMOcoNcoEcCm " -~170
NQ O._ > LoOD> lu CO[UQcl AOcocis -0

az%%eh%ﬁri%zéf-ﬁyb-&j\l%", I}J\i%&ag%@oyﬂpro%grﬂ' fgg@%gp%w_r@tg 0.28 g
of O co CU 2 No(@4alichidrabeNzgl)-Bzoxo-6-pyeidirE4-yI-2: B dirgdropyridazine-4-
caff8xamid®iQobtatddd ith fétn? ofa Shedm. -%O?Oreyastﬁd heitilg %2&@”0.
"HNMR spectrum (300 MHz, (CD;),SO d6, § in ppm): 4.58 (d, J = 6 Hz: 2H); 7.37
(dd, J =8 and 1.5 Hz: 1H); 7.62 (d, J = 8 Hz: 1H); 7.64 (mt: 1H); 7.91 (broad d, J =
6 Hz: 2H); 8.62 (s: 1H); 8.72 (broad d, J = 6 Hz: 2H); 9.92 (broad t, J = 6 Hz: 1H);
from 14.00 to 14.40 (very broad unresolved peak: 1H).

[M+1]-peak: 375

Example 17

N-(4-morpholin-4-ylbenzyl)-3-oxo-6-pyridin-4-yl-2,3-dihydropyridazine-4-
carboxamide

Working as in example 13 for the preparation of ethyl 3-[(3-oxo0-6-pyridin-4-yl-2,3-
dihydropyridazine-4-carbonyl)amino]propionate, but starting with 0.3 g of 3-ox0-6-
pyridin-4-yi-2,3-dihydropyridazine-4-carboxylic acid, 30 cm® of N,N-
dimethylformamide, 0.233 g of 1-hydroxybenzotriazole, 0.265 g of 4-morpholino-
benzylamine, 0.31 cm® of N,N-diisopropylethylamine and 0.65g of O-(7-
azabenzotriazol-1-yI)-N,N,N’,N’-tetramethyluronium hexafluorophosphate, and
after purification by chromatography on silica gel (particle size 40-63 um, under an
argon pressure of 150 kPa), eluting with dichloromethane, 0.13g of N-(4-
morpholin-4-ylbenzyl)-3-oxo-6-pyridin-4-yl-2,3-dihydropyridazine-4-carboxamide is
obtained in the form of a yellow solid melting at 252°C.

"H NMR spectrum (300 MHz; (CD3).SO d8, & in ppm): 3.09 (t, J = 5 Hz: 4H); 3.74
(t. J = 5 Hz: 4H); 4.48 (d, J = 6 Hz: 2H); 6.93 (d, J = 8 Hz: 2H); 7.24 (d, J = 8 Hz:
2H); 7.91 (broad d, J = 6 Hz: 2H); 8.62 (s: 1H); 8.72 (broad d, J = 6 Hz: 2H); 9.85
(very broad t, J = 6 Hz: 1H); 14.22 (unresolved peak: 1H).
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Example 18

(Trimethyisilyl)-2-ethoxymethoxy-4-benzonitrile

N
|

0.085 g of 4-dimethylaminopyridine and 4.9 cm® of
chloromethylethoxy(trimethylsilyl) are added successively to 3g of 4-
hydroxybenzonitrile dissolved in 60 cm® of dichloromethane, followed by addition
of 5.62 cm® of triethylamine. The reaction medium is stirred for 12 hours at 19°C
and then washed with three times 10 cm® of aqueous normal hydrochloric acid
solution, then with 10 cm® of water, then with 10 cm® of normal sodium hydroxide
and finally with 10 cm?® of saturated sodium chioride solution. The organic phase is
dried over magnesium sulfate, filtered through a sinter funnel and then evaporated
under reduced pressure (2 kPa; 45°C). After purification by chromatography on
silica gel (particle size 40-63 um, under an argon pressure of 150 kPa), eluting
with dichloromethane, 3.5 g of (trimethylsilyl)-2-ethoxymethoxy-4-benzonitrile are
obtained in the form of a colorless oil.

Mass spectrum: El, m/z = 206 (M - SiCH3)*, m/z = 191 (M - Si(CHa)»)*, m/z = 176
(M - Si(CHg)s)* base peak, m/z = 103 (PhCN)*, m/z = 73 (Si(CHa)3)*

"H NMR spectrum (300 MHz, (CD3).SO0 d6, & in ppm): - 0.03 (s: 9H); 0.89 (t, J = 8
Hz: 2H); 3.72 (t, J = 8 Hz: 2H); 5.35 (s: 2H); 7.18 (d, J = 9 Hz: 2H); 7.79 (d, J = 9
Hz: 2H).

(Trimethylsilyl)-2-ethoxymethoxy-4-benzylamine

; ‘/\!?E//'\Nﬁg

/SEMGAGA\\/

15.5 cm?® of molar lithium aluminum hydride solution are added, at a temperature in
the region of 19°C, to 3.5g of (trimethylsilyl)-2-ethoxymethoxy-4-benzonitrile
dissolved in 70 cm® of tetrahydrofuran. The reaction medium is heated and
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malfgsinge 2 dhe tefkopeaiTtsh bisesabYaig ure for 40us: AT Sqaing to a
tenPer@iuke N the rdgioh of M°CJ 0.6a0m® of water is added to the reaction
medium, followed by 0.6 cm® of aqueous 0.5 N sodium hydroxide solution and
1.8 cm® of water. The suspension obtained is filtered through a sinter funnel and
the residue is washed with 5 times 1.8 cm® of tetrahydrofuran. The organic phase
is dried over magnesium sulfate, filtered through a sinter funnel and then
evaporated under reduced pressure (2 kPa; 45°C). 3.3 g of (trimethylsilyl)-2-
ethoxymethoxy-4-benzylamine are obtained in the form of a yellow oil.

Mass spectrum: El, m/z = 253 M*, m/z = 194 (M - CH3CH,OCH,)* base peak, m/z
=180 (M - Si(CH3)3+, m/z=73 (SI(CH3)3)+

'H NMR spectrum (400 MHz, (CD3)2SO d6, & in ppm): 0.00 (s: 9H); 0.90 (t, J = 8
Hz: 2H); 3.66 (s: 2H); 3.71 (t, J = 8 Hz: 2H); 5.20 (s: 2H); 6.95 (broad d, J =
8.5 Hz: 2H); 7.24 (broad d, J = 8.5 Hz: 2H).

N-(4-hydroxybenzyl)-3-oxo-6-pyridin-4-yl-2,3-dihydropyridazine-4-
carboxamide

3
\! 0o
\E
N‘//!

Working as in example 13 for the preparation of ethyl 3-[(3-ox0-6-pyridin-4-yI-2,3-
dihydropyridazine-4-carbonyl)amino]propionate, but starting with 0.6 g of 3-0X0-6-
pyridin-4-yl-2,3-dihydropyridazine-4-carboxylic acid, 60 cm® of N,N-
dimethylformamide, 0.466 g of 1-hydroxybenzotriazole, 0.91 g of (trimethylsilyl)-2-
ethoxymethoxy-4-benzylamine, 0.6 cm® of N,N-diisopropylethylamine and 1.31 g
of O-(7-azabenzotriazol-1-yl)-N,N,N’,N'’-tetramethyluronium hexafluorophosphate,
and after purification by high performance liquid chromatography on a 100 x
30 mm HyPURITY® 5 um column, eluting with a mixture increasing from 25% to
95% of acetonitrile/water (containing 0.05% trifluoroacetic acid), 0.16 g of N-(4-
hydroxybenzyl)-3-oxo-6-pyridin-4-yl-2,3-dihydropyridazine-4-carboxamide is
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"H NMR spectrum (300 MHz, (CD3)2SO d6, & in ppm): 4.48 (d, J = 6 Hz: 2H); 6.75
(d, J = 8 Hz: 2H); 7.19 (d, J = 8 Hz: 2H); 8.05 (broad d, J = 6 Hz: 2H); 8.69 (s: 1H);
8.79 (broad d, J = 6 Hz: 2H); from 9.00 to 9.60 (broad unresolved peak: 1H); 9.74
(I, J = 6 Hz: 1H); 14.28 (broad s: 1H).

[M+1]-peak: 323.11

Example 19

4-benzyloxyacetophenone
©/\ O/CJ/[k

14.5 cm® of benzyl bromide and 16.75 g of potassium carbonate are added, at a
temperature in the region of 19°C, to 15 g of 4-hydroxyacetophenone dissolved in
180 cm® of acetone. The reaction medium is heated and maintained at the reflux
temperature of the acetone for 4 hours. After cooling to a temperature in the region
of 19°C, the reaction medium is suction-filtered through a sinter funnel and the
insoluble material is rinsed again with 10 cm® of acetone. The organic phase is
evaporated under reduced pressure (2 kPa; 45°C) and the solid obtained is
dissolved in 300 cm® of ethyl acetate. The organic solution is washed with twice
100 cm® of water and then with 100 cm?® of saturated sodium chloride solution. The
organic phase is dried over magnesium sulfate, filtered through a sinter funnel and
then evaporated under reduced pressure (2 kPa; 45°C). The solid residue is
triturated in 20 cm® of pentane, suction-filtered through a sinter funnel and oven-
dried under reduced pressure (10 kPa; 20°C). 23.1 g of 4-benzyloxyacetophenone
are obtained in the form of a white solid melting at 99°C.

'H NMR spectrum (300 MHz, (CD3)2SO d6, & in ppm): 2.52 (s: 3H); 5.21 (s: 2H);
7.13 (d, J = 9 Hz: 2H); from 7.30 o 7.55 (mt: 5H); 7.95 (d, J = 9 Hz: 2H).
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Diethyl hydroxy[2-(4-benzyloxyphenyl)-2-oxoethyllmalonate

19 cm® of ethyl ketomalonate and 2.5 cm® of pyridine are added to 23.1 g of 4-
benzyloxyacetophenone. The reaction medium is heated and maintained at reflux
for 12 hours. After cooling, the reaction medium is purified by chromatography on
silica gel (particle size 40-63 um, under an argon pressure of 150 kPa), eluting
10 with a mixture of dichloromethane and methanol (99/1 by volume). The fractions
containing the product are combined and then concentrated under reduced

pressure (45°C; 5 kPa). The product obtained is triturated in 150 cm® of ethanol,

filttered through a sinter funnel, washed with twice 50 cm® of ethanol and 50 cm?® of
isopropy! ether to give, after drying under reduced pressure (2 kPa; 55°C), 5.6 g of

15 diethyl hydroxy[2-(4-benzyloxyphenyl)-2-oxoethyllmalonate melting at 80°C.

"H NMR spectrum (300 MHz, (CD3)>SO d6, & in ppm): 1.21 (t, J = 7 Hz: 6H); 3.65

(s: 2H); 4.18

(9, J = 7 Hz: 4H); 5.22 (s: 2H); 6.25 (s: 1H); 7.14 (d, J = 9 Hz: 2H); from 7.30 to

20  7.55 (mt: 5H); 7.94 (d, J = 9 Hz: 2H).

Ethyl 6-[4-(benzyloxy)phenyl]-3-oxo-2,3-dihydropyridazine-4-carboxylate

7
N,N 0
= § | g I{/O
N\O N rO
s

25
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1.0 S0 QuPlriena SNGToO Rt A 26860, 8) ademperglurei s ragion of
198G, @0C5.69' @fn diethyla Rdroxy[2-(4-benzyloxyphenyl)-2-oxoethyllmalonate
dissolved in 180 cm® of ethanol. The reaction medium is heated and maintained at
reflux for 12 hours. After cooling, the solvent is removed under reduced pressure
(2 kPa; 55°C). The solid residue is triturated in 20 cm® of ethanol, suction-filtered
through a sinter funnel and oven-dried under reduced pressure (10 kPa; 50°C).
3.85 g of ethyl 6-[4-(benzyloxy)phenyl]-3-oxo-2,3-dihydropyridazine-4-carboxylate
are obtained in the form of a green solid melting at 239°C.

"H NMR spectrum (300 MHz, (CD3)2SO d6, & in ppm): 1.82 (t, J = 7 Hz: 3H); 4.32
(9, J = 7 Hz: 2H); 5.19 (s: 2H); 7.14 (d, J = 9 Hz: 2H); from 7.30 to 7.55 (mt: 5H);
7.84 (d, J =9 Hz: 2H); 8.30 (s: 1H); 13.51 (broad s: 1H).

6-[4-(benzyloxy)phenyl]-3-0x0-2,3,4,5-tetrahydropyridazine-4-carboxylic acid

H
r\é,x\z\?a
“ li / f ©
D O/\\§/} (,)H

33 cm® of one molar sodium hydroxide solution are added to 3.85 g of ethyl 6-[4-
(benzyloxy)phenyl]-3-oxo-2,3-dihydropyridazine-4-carboxylate.  The  reaction
medium is heated and maintained at reflux for 30 minutes. After cooling, 33 cm?® of
one molar hydrochloric acid solution are added.

The suspension obtained is filtered through a sinter funnel and the residue is
washed with twice 25 cm® of water and oven-dried under reduced pressure
(10kPa; 50°C). 3.05g of 6-[4-(benzyloxy)phenyl}-3-oxo-2,3,4,5-tetrahydro-
pyridazine-4-carboxylic acid are obtained in the form of a yellow solid melting
above 260°C.

"H NMR spectrum (300 MHz, (CD3)2S0 d6, & in ppm): 5.20 (s: 2H); 7.15(d, J = 9
Hz: 2H); from 7.30 to 7.55 (mt: 5H); 7.92 (d, J = 9 Hz: 2H); 8.42 (s: 1H).
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5 Working as in example 13 for the preparation of ethyl 3-[(3-0x0-6-pyridin-4-yl-2,3-
dihydropyridazine-4-carbonyl)amino]propionate, but starting with 1g of 6-[4-
(benzyloxy)phenyl]-3-ox0-2,3,4,5-tetrahydropyridazine-4-carboxylic acid, 100 cm®
of N,N-dimethylformamide, 0.523 g of 1-hydroxybenzotriazole, 0.56 cm® of 2,4-
dichlorobenzylamine, 1.1 cm® of N,N-diisopropylethylamine and 1.47 g of O-(7-

10 azabenzotriazol-1—yI)"-N,N,N’,N’-tetramethyluronium hexafluorophosphate, 1.02 g
of N-(2,4-dichlorobenzyl)-3-ox0-6-[4-(benzyloxy)phenyl]-2,3-dihydropyridazine-4-
carboxamide are obtained in the form of a yellow solid melting at 225°C.

"H NMR spectrum (300 MHz, (CD3)2SO d6, & in ppm): 4.53 (d, J = 6 Hz: 2H); 5.19

15 (st 2H); 7.15 (d, J = 9 Hz: 2H); from 7.30 to 7.55 (mt: 7H); 7.66 (broad s: 1H); 7.86
(d, J = 9 Hz: 2H); 8.47 (s: 1H); 10.24 (unresolved peak: 1H); from 13.75 to 13.95
(broad unresolved peak: 1H).

N-benzyl-3-ox0-6-[4-(hydroxy)phenyl]-2,3-dihydropyridazine-4-carboxamide
20
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0.525 g of ammonium formate and 0.022 g of palladium hydroxide are added to
0.4g of N-(2,4-dichlorobenzyl)-3-oxo0-6-[4-(benzyloxy)phenyl}-2,3-dihydropyrida-
zine-4-carboxamide dissolved in 10 cm® of methanol. The reaction medium is
heated and maintained at reflux for 2 hours. After cooling, the reaction medium is
suction-filtered through a sinter funnel and the insoluble material is rinsed again
with three times 10 cm® of hot methanol. The organic phase is evaporated under
reduced pressure (2 kPa; 45°C). The residue is recrystallized from methanol. After
filtration through a sinter funnel, washing with twice 10 cm® of methanol and oven-
drying under reduced pressure (10 kPa; 50°C), 0.022 g of N-benzyl-3-0x0-6-[4-
(hydroxy)phenyl]-2,3-dihydropyridazine-4-carboxamide is obtained in the form of a
yellow solid melting at a temperature above 260°C.

"H NMR spectrum (300 MHz, (CD3)2SO d6, & in ppm): 4.53 (d, J = 6 Hz: 2H); 6.89
(broad d, J = 9 Hz: 2H); from 7.20 to 7.45 (mt: 5H); 7.75 (broad d, J = 9 Hz: 2H);
8.50 (s: 1H); 10.02 (t, J = 6 Hz: 1H).

[M+1]-peak: 322
N-(2,4-dichlorobenzyl)-3-o0x0-6-[4-(hydroxy)phenyl]-2,3-dihydropyridazine-4-

carboxamide and N-(2,4-dichlorobenzyl)-3-0x0-6-[3-benzyl-4-hydroxyphenyl]-
2,3-dihydropyridazine-4-carboxamide
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5 cm® of trifluoroacetic acid are added to 0.4 g of N-(2,4-dichlorobenzyl)-3-0x0-6-
[4-(benzyloxy)phenyl]-2,3-dihydropyridazine-4-carboxamide. The reaction medium
is heated and maintained at reflux for 2 hours. After cooling, the solvent is
removed under reduced pressure (2 kPa; 55°C). The residue is purified by high
performance liquid chromatography on a 100 x 30 mm HyPURITY® 5 um column,
eluting with a mixture increasing from 5% to 95% of acetonitrile/water (containing
0.05% trifluoroacetic acid).

0.021g of N-(2,4-dichlorobenzyl)-3-oxo-6-[4-(hydroxy)phenyl]-2,3-dihydropyri-
dazine-4-carboxamide is obtained in the form of a yellow solid melting at a
temperature above 260°C.

"H NMR spectrum (300 MHz, (CD3).SO d6, & in ppm): 4.63 (d, J = 6 Hz: 2H); 6.88
(d, J = 8 Hz: 2H); 7.45 (s: 2H); 7.65 (s: 1H); 7.75 (d, J = 8 Hz: 2H); 8.47 (s: 1H);
9.90 (unresolved peak: 1H); 10.11 (broad t, J = 6 Hz 1H); 13.78 (broad
unresolved peak: 1H).

0.040 g of N-(2,4-dichlorobenzyl)-3-ox0-6-[3-benzyl-4-hydroxyphenyl]-2,3-dihydro-
pyridazine-4-carboxamide is also obtained, in the form of a yellow solid melting at
a temperature in the region of 270°C.

'H NMR spectrum (300 MHz, (CD3)2SO d6, & in ppm): 3.95 (s: 2H); 4.62 (d, J = 6
Hz: 2H); 6.94 (d, J = 8.5 Hz: 1H); from 7.10 to 7.35 (mt: 5H); 7.44 (mt: 2H); 7.60
(dd, J = 8.5 and 2 Hz: 1H); 7.65 (mt: 2H); 8.45 (s: 1H); 9.95 (broad s: 1H); 10.07
(broad t, J = 6 Hz: 1H); 13.81 (unresolved peak: 1H).
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Diethyl hydroxy(pyridin-2-oxoethyl)malonate

Working as in example 19 for the preparation of diethyl hydroxy[2-(4-
benzyloxyphenyl)-2-oxoethyllmalonate,  but starting with 13cm® of 2-
10 acetylpyridine, 21 cm® of ethyl ketomalonate and 2.5 cm® of pyridine, and after
purification by chromatography on silica gel (particle size 40-63 um, under an
argon pressure of 150 kPa), eluting with dichloromethane, 31.1g of diethyl
hydroxy(pyridin-2-oxoethyl)malonate are obtained in the form of a brown oil.

15 'HNMR spectrum (300 MHz, (CD3)>SO d6, § in ppm): 1.20 (t, J = 7 Hz: 6H); 3.90
(s: 2H); 4.19 (g, J = 7 Hz: 4H); 6.38 (s: 1H); 7.71 (ddd, J = 7.5 - 5 and 1.5 Hz: 1H);
7.97 (broad d, J = 7.5 Hz: 1H); 8.04 (resolved t, J = 7.5 and 1.5 Hz: 1H); 8.76
(broad d, J = 5 Hz: 1H).

20 Ethyl 6-pyridin-2-yl-3-oxo0-2,3-dihydropyridazine-4-carboxylate

H
N,,N Pe.
- |
|
N 0

Working as in example 19 for the preparation of ethyl 6-[4-(benzyloxy)phenyl]-3-
25 oxo-2,3-dihydropyridazine-4-carboxylate, but starting with 31.1g of diethyl
hydroxy(pyridin-2-oxoethyl)malonate, 11.55g of hydrazine dihydrochloride and
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pyridin-2-yl-3-oxo-2,3-dihydropyridazine-4-carboxylate are obtained in the form of
a yellow solid melting at 182°C.

H NMR spectrum (300 MHz, (CDs)2SO d6, & in ppm): 1.33 (t, J = 7 Hz: 3H); 4.33
(9, J =7 Hz: 2H); 7.50 (ddd, J = 8 - 5 and 1.5 Hz: 1H); 7.97 (resolved t, J = 8 and 2
Hz: 1H); 8.08 (broad d, J = 8 Hz: 1H); 8.67 (s: 1H); 8.70 (ddd, J =5 - 2 and 1.5 Hz:
1H); 13.72 (broad s: 1H).

6-pyridin-2-yl-3-ox0-2,3,4,5-tetrahydropyridazine-4-carboxylic acid

Working as in example 19 for the preparation of 6-[4-(benzyloxy)phenyl]-3-oxo-
2,3,4,5-tetrahydropyridazine-4-carboxylic acid, but starting with 4 g of ethyl 6-
pyridin-2-yl-3-ox0-2,3-dihydropyridazine-4-carboxylate, 49 cm® of one molar
sodium hydroxide solution and 50 cm® of one molar hydrochloric acid solution,
3.44 g of 6-pyridin-2-yl-3-0x0-2,3,4,5-tetrahydropyridazine-4-carboxylic acid are
obtained in the form of a beige-colored solid melting at a temperature above
260°C.

"H NMR spectrum (300 MHz, (CD3)2SO d6, 8 in ppm): 7.53 (broad dd, J = 7.5 and
5 Hz: 1H); 7.99 (resolved t, J = 7.5 and 1.5 Hz: 1H); 8.13 (broad d, J = 7.5 Hz: 1H);
8.72 (broad d, J = 5 Hz: 1H); 8.83 (s: 1H); from 13.55 to 14.30 (unresolved peak:
2H).
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5 Working as in example 2 for the preparation of N-(2,4-dichlorobenzyl)-3-0xo-6-
pyridin-4-yI-2,3-dihydropyridazine-4-carboxamide, but starting with 0.3 g of 3-oxo-
6-pyridin-2-yl-2,3-dihydropyridazine-4-carboxylic acid, 10 cm® of dichloromethane,
1cm® of dimethylformamide, 0.12cm® of oxalyl chloride, 0.21 cm® of 2,4-
dichlorobenzylamine and 0.22cm® of triethylamine, 0.22 g of N-(24-

10  dichlorobenzyl)-3-oxo-6-pyridin-2-yl-2,3-dihydropyridazine-4-carboxamide is
obtained in the form of a cream-colored solid melting at a temperature above
260°C.

"H NMR spectrum (300 MHz, (CD3)2S0O d6, & in ppm): 4.65 (d, J = 6 Hz: 2H); 7.46

15 (s: 2H); 7.55 (broad dd, J = 8 and 5 Hz: 1H); 7.67 (broad s: 1H); 8.31 (ddd, J =8 -
2.5 and 2 Hz: 1H); 8.59 (s: 1H); 8.68 (dd, J = 5 and 2 Hz: 1H); 9.10 (broad d, J =
2.5 Hz: 1H); 10.09 (t, J = 6 Hz: 1H).

[M+1]-peak: 375
20

Example 21

Diethyl hydroxy(pyridin-3-oxoethyl)malonate

25
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14 tm oq 8h etomalonate an 90m mg pyrlg2 ine, and after purlflcatlon by
chromatography on silica gel (particle size 40-63 um, under an argon pressure of
150 kPa), eluting with dichloromethane, 8.85g of diethyl hydroxy(pyridin-3-

oxoethyl)malonate are obtained in the form of a brown oil.

'H NMR spectrum (300 MHz, (CD3)2S0 d6, & in ppm): 1.21 (t, J = 7 Hz: 6H); 3.76
(s: 2H); 4.20 (q, J = 7 Hz: 4H); 6.44 (s: 1H); 7.59 (broad dd, J = 8 and 5 Hz: 1H);
8.31 (ddd, J =8 - 2.5 and 2 Hz: 1H); 8.83 (dd, J = 5 and 2 Hz: 1H); 9.12 (broad d,
J =2.5Hz: 1H).

Ethyl 6-pyridin-3-yl-3-0x0-2,3-dihydropyridazine-4-carboxylate

Working as in example 19 for the preparation of ethyl 6-[4-(benzyloxy)phenyl]-3-
oxo-2,3-dihydropyridazine-4-carboxylate, but starting with 8.85g of diethyl
hydroxy(pyridin-3-oxoethyl)malonate, 3.67 g of hydrazine dihydrochloride and
250 cm® of ethanol, and after recrystallization from ethanol, 3.6 g of ethyl 6-pyridin-
3-yl-3-ox0-2,3-dihydropyridazine-4-carboxylate are obtained in the form of a green
solid melting at a temperature in the region of 150°C.

'H NMR spectrum (300 MHz, (CD3)2S0 d6, 8 in ppm): 1.33 (t, J = 7 Hz: 3H); 4.34
(q, J =7 Hz: 2H); 7.54 (broad dd, J = 8 and 5 Hz: 1H); 8.28 (ddd, J =8 - 2.5 and 2
Hz: 1H); 8.41 (s: 1H); 8.67 (dd, J = 5 and 2 Hz: 1H); 9.09 (broad d, J = 2.5 Hz:
1H); 13.75 (unresolved peak: 1H).

6-pyridin-3-yl-3-ox0-2,3,4,5-tetrahydropyridazine-4-carboxylic acid
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Working as in example 19 for the preparation of 6-[4-(benzyloxy)phenyli]-3-oxo-
2,3,4,5-tetrahydropyridazine-4-carboxylic acid, but starting with 2 g of ethyl 6-
pyridin-3-yl-3-oxo0-2,3-dihydropyridazine-4-carboxylate, 24.5cm® of one molar
sodium hydroxide solution and 25 cm® of one molar hydrochloric acid solution,
1.65g of 6-pyridin-3-yl-3-ox0-2,3,4,5-tetrahydropyridazine-4-carboxylic acid are
obtained in the form of a cream-colored solid meliing at a temperature above
260°C.

'H NMR spectrum (300 MHz, (CD3)2SO d6, 6 in ppm): 7.55 (broad dd, J = 8 and 5
Hz: 1H); 8.33 (ddd, J = 8 - 2.5 and 2 Hz: 1H); 8.56 (s: 1H); 8.68 (dd, J = 5 and 2
Hz: 1H); 9.12 (broad d, J = 2.5 Hz: 1H); from 13.50 to 14.80 (very broad
unresolved peak: 2H).

N-(2,4-dichlorobenzyl)-3-ox0-6-pyridin-3-yl-2,3-dihydropyridazine-4-
carboxamide

Working as in example 2 for the preparation of N-(2,4-dichlorobenzyl)-3-0x0-6-
pyridin-4-yl-2,3-dihydropyridazine-4-carboxamide, but starting with 0.3 g of 3-oxo-
6-pyridin-3-yl-2,3-dihydropyridazine-4-carboxylic acid, 10 cm® of dichloromethane,
1cm® of dimethylformamide, 0.12cm® of oxalyl chioride, 0.21 cm® of 2.4-
dichlorobenzylamine and 0.22 cm® of triethylamine, and after purification by
chromatography on silica gel (particle size 40-63 um, under an argon pressure of
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'H NMR spectrum (300 MHz, (CD5).SO d6, 6 in ppm): 4.65 (d, J = 6 Hz: 2H); 7.46
(s: 2H); 7.55 (broad dd, J = 8 and 5 Hz: 1H); 7.67 (broad s: 1H); 8.31 (ddd, J = 8 -
2.5 and 2 Hz: 1H); 8.59 (s: 1H); 8.68 (dd, J = 5 and 2 Hz: 1H); 9.10 (broad d, J =
2.5 Hz: 1H); 10.09 (t, J = 6 Hz: 1H).

[M+1]-peak: 375

If not stated otherwise, the examples listed in the following table are synthesized
according to the above-mentioned methods.
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ONdOa) dEOR CQC 0 CoCuU
6 (4-Hydroxy-3-methoxy-phenyl)-3 0xo0-2,3-dihydro-pyridazine-4-

carboxylic acid 4-chloro-benzyl amide
a) 3,6-Dichloro-pyridazine-4-carboxylic acid

A solution of 24.9 g 3,6-dichloro-4-methylpyridazine and 56,7 g potassium
dichromate in 250 ml of concentrated sulphuric acid are stirred at 40°C for
2 h, the reaction mixture is poured onto 1.5 | ice-water and extracted with
ethyl acetate. The organic layer is extracted with water and a saturated
solution of NaCl, dried over MgSO, and evaporated. The raw product is
used without any further purification.

Yield: 27.1 g
MS:M+1=193.1
b) 6-Ch|oro-3-oxo-2,3-dihydro-pyridazine-4-carboxylic acid

27 g of 3,6-dichloro-pyridazine-4-carboxylic acid are stirred at 50°C for 6 h
in a 1:1 mixture of concentrated sulphuric acid and water. The pure product
crystallizes after cooling off the reaction mixture and is filtered.

Yield: 12.48 g
MS:M+1=175.1

c) 6-Ch|oro-3-oxo-2,3-dihydro-pyridazine-4-carboxylic acid 4-
chloro-benzyl amide

Oxalyl chloride is added to a solution a 8.73 g of 6-chloro-3-oxo-2,3-
dihydro-byridazine-4-carboxylic acid and 1 ml DMF in 250 ml THF at 5-
10°C and the mixture is stirred at room temperature for 2 h. Afterwards, it is
evaporated to dryness, the residue dissolved in 450 ml THF and 13.8 g
potassium carbonate and a solution of 7.2 g 4-chloro-benzyl amide in THF
are added. The solvent is distilled off after 2 h of stirring at room
temperature, the residue suspended in 100 ml water and a pH of 6.4 is
adjusted. The obtained precipitate is sucked off, suspended again in 50 ml
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Yield: 9.3 g

MS:M+1=298.

d) 6-ChIoro-3-oxo-2-(2-trimethylsiIyl-ethoxymethyl)-2,3-dihydro-
pyradizine-4-carboxylic acid 4-chloro-benzyl amide

8.6 g of 6-chioro-3-oxo-2,3-dihydro-pyridazine-4-carboxylic acid 4 chloro-
benzyl amide are dissolved in 100 mi of absolute DMF and 4.8 g N,N-
diisopropylethyl amine are added, then it is stirred at room temperature for
30 min. Afterwards, 5.9 g of trimethylsilylethoxymethyl chloride is added
dropwise and it is stirred at room temperature for 5 h. The mixture is added
to 1000 ml water for working up, extracted with ethyl acetate, the organic
layer is washed with a saturated solution of NaCl and dried over MgSO..
After distilling off the solvent the residue is chromatographically purified
(silica gel, n-heptane/ethylacetate).

Yield: 7.6 g
MS:M+1=428.18.

e) 6-(4-Hydroxy-3-methoxy-phenyl)-3-oxo-2-(2-trimethylsiIanyl-
ethoxymethyl)-2,3-dihydro-pyradizine-4-carboxylic acid 4-
chloro-benzyl amide

A solution of 128.5 mg 6-chloro-3-oxo-2-(2—trimethylsilyl-ethoxymethyl)-2,3—
dihydropyridazine-4-carboxylic acid 4-chloro-benzyl amide, 91.8 mg 2-
methoxy-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan—2-yl)-phenol, 82.9 mg
KoCOs; and 32.1 mg triphenylphosphine in 3.2 ml DME/H.0 (2/1) are
degassed by conducting of argon. Afterwards, the mixture is diluted with
ethyl acetate and washed with 0.5 N of HCI. After drying over MgS0O, the
solvent is distilled off and the raw product is purified by HPLC (column
125x25, PurospherStar RP18 endcapped, 5 pym; solvent: A: water (0.05 %
HCOOH), B: acetonitrile (0.05 % HCOOH)).

Yield: 70.7 mg
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WN N N 109 WO 2004/ 046117 PCT/ EP2003/ 012950 _Exarrpl e
49 6- (G-(tHvdroxyB-mathoxy-pitenyy)-3-oxoe,8-dihgdro-pyridazine-
hydr o- m&arB8x%y € aéid 4-chloro-benzyl amide

70.7 mg of 6-(4-hydroxy-3-methoxy—phenyl)-3-oxo-2-(2-trimethylsilanyl-
ethoxymethyl)-2,3-dihydro-pyridazine-4-carboxylic  acid 4-chloro-benzyl
amide and 60 pl ethandithiol and 60 ul Water are dissolved in 750 pl TFA
and stirred at room temperature for 3 h. Afterwards, the solvent is distilled
off and the raw product purified by HPLC (column 125x25, PurospherStar
RP18 endcapped, 5 um; solvent: A: water (0.05 % HCOOH), B: acetonitrile
(0.05 % HCOOH)).

Yield: 19.7 mg
MS:M+1=386.14
Functional measurements for determination of ICso-values

Tau-phosphorylation

Their activities were determined by measuring the inhibition of
phosphorylation of the Tau protein in adult rat cortex sections.

The cortex sections having a thickness of 300 um are prepared from 8-10-
week old male OFA rats (Iffa-Credo), sacrificed by decapitation. They are
incubated in 5 ml of DMEM medium containing pyruvate and glucose
4.5 g/l at 37°C for 40 min. The sections are then washed twice with the
medium, distributed into microtubes (50 ul in 500 wl of medium with or
without test compounds), and incubated at 37°C, with stirring. Two hours
later, the experiment is stopped by centrifugation. The sections are
washed, sonicated and centrifuged at 18300 g, for 15 min at 4°C. The
concentration of proteins in supernatant is determined by a commercial
assay (BCA Protein Assay, Pierce) based on the Lowry method.

The samples, denatured beforehand for 10 min at 70°C, are separated on
a 4-12% Bis-Tris vertical gel in the presence of MOPS-SDS buffer and
electrotransferred onto nitrocellulose membrane. Immunolabeling is
performed with their monoclonal antibody AD2 which specifically
recognizes the phosphorylated epitopes Ser396/404 of the Tau protein.
The immunoactive proteins are visualized by adding a second antibody

112



carboxylic acid 4-chl oro-benzyl am de a)
3, 6-Di chl oro-pyridazi ne-4-carboxylic acid A sol ution
w@b00244€017 3, 6- di chl or o- 4- net hyl pyri dazi ne andPGBEF2093/012950
pgj,assi um dichromate in 250 m of concentrated
slirestad @gainsy #iee MeUSe aguat «4QICcbupled? i, péroridase and a
r ehemilmindadeant esi " hSe oBRigld 28
e traﬁ{. ecg Wi t h ?eltﬁs hl%ﬁ%::l?wge? Eﬁﬁg%gr%@%i 8“?%'1@%‘? e finally
e:g”nag I”Y Yiing, hr senghaols’ seftweare depm sByngeansn (GeneGnome,
NAZtyme)rin eddemerddiyfie amdOgy.apor at ed. The raw product
is used wthout any further purification. Yield: 27.1
g__ M5: MF1=193.1 D)
6-T0% ePropaus® of farmlilay(lr baysy ki devyi advahtagsdux ity and in

<peilarecifo Sofpel A BHICIZGURSS el © =

concentrated sul phuric acid and water. The pure
product crystallizes after cooling off the reaction
mture-—and s filtered Yield: 12.48 g MS: M#1=175.1
6-Chl or o X8R 2 3- di hydr ¢- pyri dazi ndCéofzlli] boxyl i c
id 4- chloro2benzyl amide Oxalyl chlorid®is added
to a solution 4 8.73 g of 6-¢hl oro-3-0Xx0-2333-
li hydr o- pyri dagi ne- 4- carboXxylT¢c acid and § g DVF T
P50 ni THE af fy 10T and the mixture 7s styiredat
'oomterrperatu|r§e for 2 —h—Afterwards—+t+5
Evaporated—to ¢ymess— the—+¢stdue—di-ssol

1
LY T

w in 450 o

bonate and a%sbl ution of

7 2 g 4-chlor 2hpn7y| am_de

in THE are ad®ed. The

solvent is disfilled off aft

pr 2 h of sti@.edng at room

nperature, #Re residue sus

bended in 1000m@ water and

p pH of 6.4 i43 adjusted. Th

> obtalned pregpitate is

sucked off, sggpended again

n 50 m TI0 )

2004/ 046117 Pgg/ EPZ0037 01295

0 water—and Hbc pH-+s

tat A o cniclkad

adj usted 10 . ggfrterwards,—tyre precipiwuEr .........
of f—and—dried-over—phospherbus—pentoxide-in an
exciccator. Yield: 9.3 g M M1=298. d) 6-Ch

| or o- 3- 0x0-2- (2-trimethyl silyl-ethoxynet hyl)-2, 3-di hyd
r Qe adi zi ne- 4-car boxylic acid 4-chloro-benzyl am de
f

6;chloro-3-oxo-2,3-dihydro-pyridazine-4-carboxy|ic

' : | amd di ssol ved in 100 ml of
oK Aot 5, WA HeitG Bl Fergyaneg Gk and a

dutreed (onephospharyated)r sdbslrateopeptlj@@la(@lléﬁt'%tﬂ b rg];lyl%ggen
S S BB i 4o LT o o
ttEﬁ,p&éplaggc;r@ep dechnalogyrire 38#welt plate fardusdsmall VdlGenplate,
e o R el lbpasien 1.2 A o
256 bk DMSP KeRioronstant at 08%t )1 2 it oloBSK. 38

wiobtionl (Det nbhendesjidofebiots phbsgHBbRE6GENsGRthh¥e peptide (34

R) i 165ase buffer (20 mM Hepes, pH 7,4, 10 mM MgClI, 200 mM EDTA,
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2,5 ml antibody (anti-phospho-glycogen synthase 1:2000) -coated Acceptor

beads (40 ug/ml) in AlphaScreen detection buffer (20 mM Hepes, pH 7,4,

10 mM MgCl, 40 mM EDTA, 1 mM DTT, 0,1 mg/ml BSA , plates are

incubated at room temperature (in the dark!) over night and then placed in

a reader (Alphaquest or Fusion) to measure final fluorescence. IC50-values
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concentration of proteins in supernatant is determ ned
by a comercial assay (BCA Protein Assay, Pierce)

whamed4@m’ t he Lowy net hod. The sanpl es, denat BCEEP2003/012950
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bef orehand for 10 mn at 70C, are separated on a
4-12%Bis-Tris vertical gel in the presence of

MOPS- SDS buf fer and electgﬂéhggsferred onto
nitrocel | ul ose nenbrane. | abeling is perforned
with their nonocl onal antibody AD2 which specifically
r gcognj cﬂ&Q§ ymhat ed epitopes Ser 396/ 404 of
tﬁe Taﬁqﬁfﬁgégﬁm ﬁﬂﬁ?.l noactive proteins are

vi sual i zed by addi ng a second anti body 112 WO

2004/ 046117 (°CT/ EP2003/ 012950 directed agai nst the
nouse iyu tilj]wid coupled to peroxidase and a
chenilugh nt-Asubstrate. The autoradi ograns

obt ai ne re fifnally quantified using the "CGeneTool s’
sof tware romiSyngene (CGeneGronme, Qzyne) in order to
determ ne ag~1 C50. The conpounds of fornula (1) have a
very advantageous activity and in particular sone
compounds h&le an k O of less than 100 M Exanpl e
ICB0 M 2 22 4 13'8 9.0 10 9.5 16 3.5 19 4.1 22
22 34 0.24 40 0.3 43 2.2 52 19 5319 66 1.1

GSK- 3RyfSi6ir. A repldsenty Al ori@asur ed using human

reconbi nant GSK-313 and a primed (pre-phosphoryl ated)
substrate peptide (derived from glycogen synthase and
containing t phosphoryl ation sites 3a, b, and c) on
basi s ofq =t hel Al phaScregn t nology in 384-well plate
format (small vb?ﬂne pfére,qﬁ§ﬁr#§, GREINER). In a
final volume ofl 11 NI, 2 ,ul of conmpound (1 nM 100 M
in kinase buffer, DMSO kept constani at 0.9%), 2 pl

of GSK- 313 solution (0.18 nM and 2 | of blot.
phospho- gl ycogen synthase peptide (34 nM in kinase
buf f erR(20 lﬁwnSlelpﬁﬁutegmﬂatdeaat(rnmhbwﬂﬁltituté@@1n®4oEamTﬁ, aryl,

1 mMv DTT, _(egldvl - _ 10 [ t.ad -at

room t em%rgt@e%oaﬁl%, 0’ m RM%{%’V a;gl&lt%éﬂgﬁ-éémﬁo-alkyl)-,
Donor beadS'&{e@Cyelylni eigracyclyls(GrCaralikydy Cs-Cio-cycloalkyl,
(anti - phos platycybioafigt TENE RSy br E5108),-alkiRgt, €d

Accept or

where the substituents are selected from halogen, -CN, C;-
Cio-alkyl, -NO., -OR1, -C(O)OR1, -O-C(O)R1, -NR1R2,
-NHC(O)R1, -C(O)NR1R2, -SR1, -S(O)R1, -SOR1,
-NHSO:R1,  -S8O.NR1R2, -C(S)NR1R2, -NHC(S)R1,
-0-8O.R1, -80,-0-R1, oxo, -C(O)Rf, -C(NH)NH,,
heterocyclyl, Cs-Cio-cycloalkyl, aryl-(C4-Cg-alkyl)-, aryl,
heteroaryl, trifluoromethyl, trifluoromethylsulfanyl  and
trifluoromethoxy,

and aryl, heterocyclyl and heteroaryl may in turn be at least
monosubstituted with Cy-Cs-alkyl, Cy-Cs-alkoxy, halogen,
trifluoromethyl, trifluoromethoxy or OH;

Ar  is unsubstituted or at least monosubstituted aryl or heteroaryl,
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beads (40 pg/m ) in Al phaScreen detection buffer (20
mM Hepes, pH 7,4, 10 nM Mgd, 40 mM EDTA, 1 nM DTT,

wa@2d4m0091mt BSA , plates are incubated at roonmPCT/EP2003/012950
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tenperature (in the dark!) over night and then placed
in a reader (Al phaquest or fusion) to neasure final

- 113 WO, 2004/ 046117
POt EPa003; Bhstsate ibsiilents ale SP4Clsth oA hlogeaq-CN, NO,
curvea cor r Egig-dilol, bl-aﬂd,vamﬁ@)q&hsenogc@)m’ -NR1R2,
- i C :
20,72 4 0 NHCORRTGHONRIRR, L ERe STt R NG sm1,
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0,039 190 giﬂi'm%%’fzty!@@gt@i@@m@ Xy218 0,022 219

0,029 220 0,036 225 0,009 114 WD 2004/ 046117

PCT/ EP2003/ Qr]fggsa Icﬁﬁcll N%eteroaryl may in turn be at least
monosubstituted with C4-Cg-alkyl, C4-Ce-alkoxy, halogen,
trifluoromethyl, trifluoromethoxy or OH;

R1 and R2 are independently from each other
hydrogen;

unsubstituted or at least monosubstituted Cy-Cyo-alkyl, Cs-
Cio-cycloalkyl, aryl, aryl-(Ci-Cio-alkyl)-, Co-Cio-alkenyl, Co-
Cio-alkinyl, heterocyclyl, heterocyclyl-(Ci-Cio-alkyl)- or
heteroaryl, where the substituents are selected from halogen,
Ci-Ce-alkyl, C;-Cg-alkoxy, CN, NO, , NHj, (Cy-Ce-alkyl)
amino-, di(Cs-Ce-alkyl)amino-, OH, COOH, -COO-(C;-Ce-
alkyl), -CONH,, formyl, trifluoromethyl and trifluoromethoxy;

heteroaryl is a 5 to 10-membered, aromatic, mono- or bicyclic
heterocycle containing one or more heteroatoms selected from N, O
und S;

aryl is phenyl, indanyl, indenyl or naphthyl;

heterocyclyl is a 5 to 10-membered, aliphatic, mono- or bicyclic
heterocycle containing one or more heteroatoms selected from N, O
and S;

or the racemates, enantiomers, diastereoisomers and mixtures
thereof, the tautomers or the physiologically acceptable salts thereof:

with the proviso that A is not -C(O)NH(C;-Cs-alkyl), in case Ar is
phenyl which is at least monosubstituted with heterocyclyl or
heteroaryl containing nitrogen.
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1. A conpound of forrmula (1) O HNA | 5 Ar (I)
wherein A represents Al or 2 OA = NRA2=NR H

w2000046107 R i s unsubstituted or at | east PCT/EP2003/012950
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nonosubstituted Cl-Cl10-al kyl, aryl,

aryl - (Cl- Clo- al kyl)-, heteroaryl,

het eroaryl - (Cl- Clo-al kyl)-, heterocyclyl,

het er ocycl yl - (C1-Cl o-al kyl)-, C3-Cl o-cycl oal kyl,

p& ycy& ecarhpguind G2edtiitigablotaim 1,onhéi2irGhTophliang) . 15
where the substituents are selected from hal ogen, -CN,
Cl- Cl0-alkyl, -N®2, -ORl, -C(OORL, -OC(OR1, -NRL

R2, -RHEAHRL, -C(ONRL R2, -SR1, -S(ORIL, -SO2R1,

- NHSO2R1, -SOZNRl R2 C(S)NRl R2, -NHC(S)R, 20

-O S - S02- , - C({ NH) NH2

het er ofycl yIS U'@Jb@ibﬁ%@@r @HQ@# mqmcf@’@yt@bbmqua)k.yl aryl,
aryl, het earw(&# 015 ralkfyl)uor Herérogkyl, heteroaryl (c:1 C1o-alkyl)
trlfluoromahg $ i and L\’I{:lﬁg hoxq\'(' d
aryl, heter ﬁéé §‘1 ﬁtg{%qyg 1 )f’ur 3‘9é0 QYC loalkyl,
| east rmnoaulgsycnloaiky!ldOMGm-aMam}BeaCK-ﬁw -allinyp- al koxy,

hal ogen, trifluoromethyl, trifluoronmethoxy or OH Ar

IS unsubstltut ed or at |east mpnosubstituted aryl or
het er oar yl ; Whete 1h& supstiipeaisoans1 selepiet) fromobalogero=oN, Ci-

mhere the sghshilenNe,arORE) e@@yoh"wme% A, R1R2,
NC2, Cl1-C1 - O

R2, - NHQ( q(ﬁgb%hi‘bm #@)'&‘ )RR < é}@ﬁﬂhz -SOzR1,
-?}RéOZR-lS( O)NHSOzB@RlRl S%Nmt - 1% -NHC(S)R1,
- et er par

aryl - (Cl- 06% F?f f ;‘% ﬂtr| )f%oyo%?w 1 and@(NH)NH;,
trifluor onehﬁ’f@i@cychﬁhd LayyCroeeytloatigy ozaryl-(CrGs-atkyt)yr n aryl,
be at | eastp et@ﬁé;él}gpbﬁthﬂﬁﬁé@t r:ﬂ?;{Ih Cﬂ"ﬂﬁ%ﬁ&]ﬁéﬂylsuﬁany! and

C1- C6- al kox en ‘Uor onet
trifluorome wHQKP’B hexy, R1 and R2 are i ndependent |y
from each other hydrogen;

and aryl, heterocyclyl and heteroaryl may in turn be at least
monosubstituted with C4-Cg-alkyl, C;-Cg-alkoxy, halogen,
trifluoromethyl, trifluoromethoxy or OH;

R1 and R2 independently from each other
hydrogen;

unsubstituted or at least monosubstituted C;-Cyo-alkyl, Cs-
Cio-cycloalkyl, aryl, aryl-(Ci-Cio-alkyl)-, Co-Cip-alkenyl, C,-
Cio-alkinyl,  heterocyclyl, heterocyclyl-(Ci-Co-alkyl)-  or
heteroaryl, where the substituents are selected from halogen,
Ci-Ce-alkyl, Ci-Ce-alkoxy, CN, NO, , NH,, (Ci-Cg-alkyl)
amino-, di(C4-Ce-alkyl)amino-, OH, COOH, -COO-(C;-Cs-
alkyl), -CONH,, formyl, trifluoromethyl and trifluoromethoxy;

heteroaryl is a 5 to 10-membered, aromatic, mono- or bicyclic
heterocycle containing one or more heteroatoms selected from N, O

and S;
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15 unsubstituted or at | east npnosubstituted
Cl- C10-al kyl, C3- C10-cycl oal kyl, aryl,
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het er ocycl yl, heterocyclyl-(Cl-Cl0-al kyl)- or

heteroaryl, where the substitwents are selected from

hal ogen, 20 Cl-C6-al kyl, Cl-C6-al koxy, CN, NO2 , NH2,
(CL- %-%'R?P?e”ﬁ?ﬂnﬁéﬂy"’ maeayl @13yl ani no-, oH,

COCH, -000-(C1-C6- al kyl), -CONH2, fornyl,

trifluQr |, an i tLuor thoxy: heteroaryl is.a .
5 to 10eRaBNY A" A ek PARCRBRRE iRl megio sl Boyoli
het er otgtarecyaiatcantsdimipg ®ne @rmore beteedatonsst sefected from N, O
sel ect gd4fg.om N, O and S; aryl is phenyl, indanyl,

i ndenyl” or 'naphthyl; 30 heterocyclyl is a5 to

10- menbered, aliphatic, nono- or bicyclic heterocycle

cont ai Br NtheOtacOMalBy, CefiditRMAE O HasRlehitGels YRNmiRiures
and S; ,or tg?hrgac?mat es %gﬁgl orlnsr_s, di ast er eol SOnmer s
and i ¥19IPAE e ialiarpEyer thehvsinpgigalivsacseptale salts thereof.
physi ol ogically acceptable salts thereof; wth the
proviso that Ais not -C(O NH(Cl-C6-al kyl), in case Ar

is phenyl which is at |east nonosubstituted with

hé er oéyeappownd aeeardingde WaimohpaPnvhgreain theotpemulal ()6

WO 2004/ 046117 PCT/ EP2003/ 012950 2. A conmpound

according to claiml1, wherein in fornula (1) Ais Al;
5 Ris unsubstituted or at |east nonosubstituted
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pol ycycl oal giGioCgeicalkyhhetarparybor batetdaryh(Gi-Gyd-alkyp-,

where the substituents are selected from hal ogen, -CN,

. "R Giere i pbeino: smiseiosed fan haagen, “ON, G-
- NHSQ2R1, - BO2NRYR2 -NOG( SIOWRE, RE(0)OHH S\Rlc(R1, -NR1R2,
SER R e T S
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hal ogen, tﬁél%?é&??”egtmdoroﬁfeitﬁy}l,uorﬁﬁﬁbm%éfth?fsu%ylRl and

and R2 indeto_?nden rom each "ot her
rifluoromethoxy,

and aryl, heterocyclyl and heteroaryl may in turn be at least
monosubstituted with C4-Cg-alkyl, Ci-Ce-alkoxy, halogen,
trifluoromethyl, trifluoroethoxy or OH;

R1 and R2 are independently from each other
hydrogen;

unsubstituted or at least monosubstituted C4-C1p-alkyl, Cs-

Cio-cycloalkyl, aryl, aryl-(Ci-Cio-alkyl)-, Co-Cyo-alkenyl, Co-

Cio-alkinyl, heterocyclyl, heterocyclyl-(C4-Cyo-alkyl)- or

heteroaryl, where the substituents are selected from halogen,

C1-Ce-alkyl, C1-Cs-a|koxy, CN, NO» , NHo, (C1-Ce-alkyl)ami
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25 hydrogen; unsubstituted or at |east
nmonosubstituted Cl1-C10-al kyl, C3- Cl10-cycl oal kyl,

wa@eyk/o4@nyl - (Cl- Clo- al kyl ) -, C2-Cl0-al kenyl, QCBEOP2003/012950
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30

35

C10- al ki nyl, heterocyclyl,
het erocycl yl - (Cl1- Clo al kyl') - het er oaryl , mhere the

substi t uent s ar & ct om g Cl- C6-
C1- C6- al koxy" IE&P—@“ % ?b@ﬁ) 0997(94 Cs -alkyl),

di (C1- C6- al kQC)Nifb riomyl(]ﬂfluﬁ?m'rbthym {rifliofémethbly; 1),
-CONH2, formyl, trifluoromethyl and trifl uoromethoxy;

35 heteroaryl is abtol O-nenbered, aromatic, nono-
or bi cy@i®@arfeisefobyt ¢l memberedy avamatic, more- or bicyclic

het
2004/ 8?‘%?2 gm@%oﬁp01295ro'9'f1€“§Fe?Pa$Hs I%g?ecﬁed from N, O
d

|ndanyl enyl or naphthyl; heterocyclyl is a5 to
10- menbered, aliphatic, nono- oder bicyclic

cel cot S RO 5ReR, RuRal o Raghhic ot oo

enantioners, diastereoi soners and m xtures thereof,

t he ta%b%bﬁclﬂrl té‘% RJW@ éﬁ’l%'e %d lgllp%%?g, é’\%& 5 gar é)lcycllc

t her eof % accor

wher ei Hefeﬁecv ?,nﬁ‘:ﬂrlia'(‘l"ﬂ WQ ar Mese b@teroatoerw seloaiedifeams tN, O
nmonosulagti;uted C -G o-al kyl, aryl, 15

aryl - (Cl- Clo-al kyl)-, heter ocycl yl,

het er ocycl yl - (C1- C10-al kyl )-, C3-Clo-cycl oal kyl

het er o@r ylheoratematesar griar(ticing?d 0-dihstetdoisomafze addt Mixtures
3 oo Al 157E0F 1B BUAGRER Sdon b R GHER goeePratiFaatipthereot
20 -NHC(O R1, -C(ONRL R2, -SR1, -S(OR1, -SO02Ri,

: ?I}Flggggllcomwlqdlﬁdmg% %g(%%)cﬁ:nsj%%’ein in formula (1)

het erocycl yl, C3-Cl10-cycl oal kyl, aryl-(Cl-C6-al kyl) -

aryl, Ahet eisamsubstitutéd briet m&tmdmosubstltuted Rhen l, pyri Cfilnyl
trlfluororreé)&;thanyl and trlf{h ororre )y ¥1
aryl, heter 'and hBY@IZB QFH]W n be igpxazolyl,
| east  nonokemzafblthiopirkeryil,t fbe@todﬁ)xalylkybr ﬁlaz@o[alzﬁb]gv 2,4]-
hal ogen, tfé{dlworomst hyl, trifluoroethoxy or OH

Rl and R2 are |ndependently from each other hydrogen;
35 unsubstituted or at |east nonosubstituted

G - G o- al kylhefe3the substituents are selected from halogen, -CN, NO,,
Ci-Cio-akkyl, -OR1, -C(O)OR1, -O-C(O)R1, -NR1R2,
NHC(O)R1, -C(O)NR1R2, -NHC(S)R1, -C(S)NR1R2, -SR1,
-S(O)R1, -SOzR1, -NHSO,R1, -SO.NR1R2, -0-SO,R1, -SO,-
O-R1, aryl, heteroaryl, aryl-(Ci-Cs-alkyl)-, formyl, trifluoro-
methyl and trifluoromethoxy,

and aryl and heteroaryl may in turmn be at least
monosubstituted with Cy-Ce-alkyl, Ci-Cs-alkoxy, halogen,
trifluoromethyl, trifluoromethoxy or OH;

R1 and R2 are independently from each other

hydrogen;
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C10-cycl oal kyl , aryl, aryl-(Cl-C10-al kyl) -,
C2- C10- al kenyl, C2- C10-al ki nyl, heterocyclyl,

whedoenoayt! yl - (Cl- Clo-al kyl )- or heteroaryl, PIEER200SI@12950

10

15

20

25

30

35

substituents are selected from hal ogen, C1-C6-al kyl,
Cl- C6- al koxy, CN, , NH2, -(C1- C6-al kyl )am 118 WD

NO2
2004/ 046117 3/012950 - .
di (Cl1- C6- al Hﬁ%@%ﬁ‘%g Obﬂ,% 'ééﬂel?"‘i’@c%b?@hﬂ%-car%ralkyl, Cs-
- CONH2,  f or Ryb-pycloalkyl caryhre ahgH(Cand o-aifkiyl)H, UGBt IR, Co-

het eroaryl s, 0 d, , 0-_,0r
bi cyclic 5 hbzg glrkglé%cl é%gont glaklﬁnghg#&ﬁ@?&%pﬁo-alkyb- or
het er oat ons hetareaiyb qviare ihe substitustitssaressalected frame mglogen,
i ndanyl, i ndgodalRyl, NepUstkoxyl O OrEt cycl [ LD

to 1 0- rrenbgr%e aﬁ]&h@%mo%dﬁ@%i ’cg‘ﬂ-'lz’cs(cﬁj1 Ce-alky)
het er ocycl et aflifs h'g:S' &MiRgr e Qi F@RAHsCO0-(Ci-Co-
sel ect ed fr alkyi), -GDNHQ,d‘OBnyDItriftdm%mémah@&ifllugromethoxy;

enanti omers, diastereoisoners and m xtures

thereof, the tautonmers or the physiologically

acceptable salts thereof. 4. A conpound according to
any of helepd t , L i 0 (1 N S
unsubshi teﬂ?ée? (})rsr é;té?lj[g\gg?r %@oﬂsﬁ%été%ag'& p@gﬁél ,& bicyclic
pyri di AGIETOCYSES, SPPIaining ape orgppke betproatemsasiediod from N, O
I soxazahg!S; benzo[ b]thi ophenyl, benzodi oxolyl or
thiazolo[3,2-b][1,2,4]- tiazolyl, where the

substituents are selected from hal ogen, -CN, NO2, 25
C1- C102y lsyphenyOradanyG(imiemd or m@pRhy);RL, - NRLR2, -

NHC(O R1, -C(O NRLR2, -NHC(S)R1l, -C(S)NRLR2, -SRi,

-S(O F% -S2R1, -NHSC2R1, -S2NR1 R2, -O SQ2R1, -S2-

O R1, Btgrocysid ds @abyio, 1&myembperedcaliphatici yaond-oodsr bicyclic
Lrifl uesterodyeld) tbniifing bnbldidharEidigiatord8 seiétidl ¥fom N, 0
and hetergaryl may in turn be at |east ’
rmnosu%%(i St uted with Cl-C6-al kyl, C1-C6-al koxy,

hal ogen, trifluoronethyl, trifluoromethoxy or OH 35

R1 an re n v _fromeach of her hydrogen;
119 V\%"‘%'ﬁ/ %fgﬁ%?ggc%ﬁébg%ﬂ%lgﬁé refisofisss | ¥ odvgures
at | edbereginbedpgtomers o the plygolagically atBeptable salts thereof.
C10-cycl oal kyl , aryl, aryl-(Cl-C10-al kyl) -,

%- C10- al ken)él .. C2- C10- al ki ne;l , . heterocyclyl,

t er d¢ FRMPoUpE-Acearsling g any obelaimgi e dariereintre fasmute (1)
substituents are sel ected from hal ogen, 5 Cl-C6-al kyl,
Cl- %-%gm(,y, CN, NO2 , NH2, (Ci-C6-alkyl) amno-,

di (C1-Co-alkyl)am no-, OH, COCH, -COO (Cl-C6-

R is unsubstituted or at least monosubstituted aryl-(C4-Ce-alkyl)-
or heteroaryl-(C+-Cg-alkyl)-,

yvhere the substituents are selected from halogen, C;-C¢-
alkyl, -OH, -O-aryl, C4-Cg-alkoxy, -O-(C4-Cg-alkylen)-N(C;-Cs-
alkyl)z, -C(O)OH, -C(0)0-(C4-Cg-alkyl), -NH, -N(C+-Ce-alkyl),,
-NH(C1-Cg-alkyl), -NH(C+-C1o-cycloalkyl), -C(O)NHz, -C(O)NH-
heteroaryl, -C(O)NH-(C;-Cg-alkyl), -50,(C4-Ce-alkyl),
-S02NH;, -C(0)-heterocyclyl, -C(NH)NH,, heterocyclyl, aryl-
(C1-Ce-alkyl)-, aryl, trifluoromethyl, and trifluoromethoxy,
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al kyl), -CONH2, fornyl, trifluoronmethyl and
trifluoronethoxy; 10 heteroaryl is a 5 to 1 0-nenbered

wa@e@amidiec7 nono- or bicyclic heterocycle, conP@i/RPIg3/012950

10

15

20

25

30

35

one or nore heteroatons selected fromN, 0O and S
aryl is phenyl, indanyl, indenyl or naphthyl; 15

het |yl al i phat -
net e 00yl ¥ okl Bl oty B ERR RS BB b WS ot eas
het er oat ons Mywlosubsifutacbnwith @C;-Gadlk§l, 20)-0t- a!l{@ﬁ(y fluorine,

racemat es, %ﬂ%ﬁhbo%@ngﬁ@ﬁb%ﬁghipF@g‘?’&‘g’ﬁg xtur(ﬁg‘

t her eof the tauto
accept able salts thereof. 5. A compound accor di ng to

any Of heteirbaryl Lstﬁnlﬂazd}?Prl‘F}'ld'bH fofdf%l\ (%xatz%B/ pyfdinyl,
€d
ar yl - ( EXr '@Bﬁk@?'}zo"&fd%@!yit'aﬁ?M <t>r( gr?zeéiquw )-, 30

where the substituents are sel ected from hal ogen,

-Ccl) (Ogl %@M’Wf%-ﬁ?@%& g|lk$|6) gl ko}c(:{b)OH

-C(0) O (Cl-C6-al kyl ), -NH2, -N(Cl-C6-al ky

) 2,
O N Rl mendkBliy pigh Ay R fen '5w'q e

-S2(C1- C6- al kyl), 35 -S2NH2, -C(O) - het erocycl yl,
- C( NH) dHZhehesssmates| Yenardibiers ( glas@@re%ﬁé@fh% afY Imlxtures

Soos) OTETES: et s b S8 Il ecogetbie st ereot

and heteroaryl may in turn be at |east

nosu | ; - al : -C3- al koxy,.
?IB uor | ﬁ?dﬁ%ﬁgr#&rﬁ%mlﬁggﬁgﬂgOlfkéirai‘m%ﬁgml‘lﬁﬁ% in formula (1)
trifluoromethoxy or OH, 5 heteroaryl is imdazolyl,
t hi oph&ngAg; furanyl, isoxazolyl, pyridinyl,
pyrimdinyl, benzoimdazolyl, indolyl or
benzodi oxol yl; aryl is phenyl or naphthyl; 10
het r ocA| y|ISIlmSDb$tIIDWdI ovyat, Ieasmbﬁémﬁb‘eitltlﬁéd phenyl, pyridin-4-

pi peridinyl mat es, enanti oners,
di ast er eoi Ioppgﬂ %Qt ures thereof, the t aut oner s

or the phyS|oIog|caIIy accept abl e salts thereof. 15

6. A CO"DOW%@CRRJ %‘u Qtltkgniénﬁféjfsﬁé&égsfr ﬁ?'i%pﬁf‘eoc‘ -Ce-

wherein in forrru

or at | eastbnoQbstErGeakpienyG(O)PH,i dCHOMO-(Ce-Ge-alkyl),
or pyrim di-NHj; vl ,Nmecgatmzsubﬂm%e@é? )e sehﬁfae@m_

f&) O on %9 5508%/@6 @(§¥@9§yclw (CEa By S), NH(@ryh-(Cr-Co-

- N( C1- Co- alabpi)Ri  -QKQ)BIHLE- aCkQINH- (CN@(GC‘éJk 0 Z9yl, and
cycl oal kyl g (@am het er ocycl yl - (Cl1- C6- al kyl - )

-NH(aryl - (Cl Il kyl-)), -C(O NH2,

-C(O) NH (C1- C6- al kyl) aryl, and

and aryl, heterocyclyl and heteroaryl may in turn be at least
monosubstituted with C4-Cs-Alkyl, C1-Cs-alkoxy, fluorine,
chlorine, bromine, trifluoromethyl, trifluoromethoxy or OH;
heteroaryl is pyridinyl or pyrimidinyl;
aryl is phenyl or naphthyl;

hetrocyclyl is morpholinyl, piperazinyl or piperidinyl;
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heteroaryl, and aryl, heterocyclyl and heteroaryl may
in turn be at |least 30 nonosubstituted with

W@100@B4Al Kyl , Cl- C3-al koxy, fluorine, chlori nBCT/EP2003/012950

10

15

20

25

brom ne, trifluoronethyl, trifluoromethoxy or OH,
heteroaryl is pyridinyl or pyrtmdinyl; 35 aryl is

phenyl ar.nap | hetrocyclyl is norpholinyl, )

pi per a??nmré J&g'?ﬁsﬁﬁ’dﬁﬂw ,om§r§1 ‘3@“ POETS 7and mixtures
PCT/ EP20800 129 Hutomers betheapteysidlegicalblnacdsptasle Salts thereof.
di ast ereoi soners and m xtures thereof, the tautoners

or the physiologically acceptable salts thereof. 5 7.

A conpound according to any of clains 1 to 6, wherein

i 17.f or Middnpdund AbSAingRol 3w i i
nonosubst | tet ed ég%c?‘y’n’ﬁolagw p enyﬁ{estfwgﬁ 6’%%@% 'r, ﬁ%bla 0
phenyl propyl -, pyridinyl nethyl-, pyridinylethyl- or

pyri di A&yisgXigpyl -, where the substituents are sel ected
fromchlorine, bromne, fluorine, trifluoronethyl and
carboxy; 15 Ar is unsubstituted or at |east

monosubbt i t gt ednpybstitiitad4-or |, at pledsti dhondeubstiiited  benzyl,
phenyl , whe Jbst i _are. sel from

met hyl an no?ﬁ?“_%%f“ZFh?ﬁ%wﬁ@fp?' pP B RUAREE- yPinyiethyi- or
but yl ani no- PYidjaylBsepYlwet hoxy, et hoxy, methyl, ethyl,
propyl, (phenylethyl)amno-, benzylam no- and

(mor phol i ny] et hyl) anmi po-.: or the racenates, ) )
enant i oner S‘,’VEST%&'%%%E?E’[URB{SS&\%aelﬁp’sadufreg”l chigrine, bromine,
t her eof , t hiluaring, trifirosomethyhengltpshadyogi cal |y

acceptable salts thereof. 8. A conpound according to

any of claims 1 to 7 selected fromthe group

consi sf\l ng i§f unsubstituted or at least monosubstituted pyridin-4-yl,
6- ( 2- but yl aggrivRidiaiviofbRadviY! ) - 3- oxo- 2, 3-di hydr o- pyri
dazi ne- 4- czﬁrSlst boxyl iygbagi %A)flé- pyridin-

3-yl -propyl)-am de, o _

6- (4- hydr oxwh&enehbosubstitesnts) afe Oxéledied- 4t At Aitho-,
azi ne-4- caétp| %ﬁjﬁbé aﬁlod . butviami

(3-pyri di n- g f by spg}ﬁnalgp-, utylamino-, hydroxy, methoxy,
6- <(:| 4- hydr Z@hex%@gi ngf_ethw,l - peibyl | ) -[Fopylp- 2,(Bhetykifyhaiino-,
ri dazi ne-4-p Whi : .

(3o pyridi n 3oy, prl})’!pyﬁpﬁgfpngg%r!olmylethyl)amlno-,

6- (4- hydr oxy- phenyl ) - 3- oxo- 2, 3- di hydr o- pyri dazi ne-4-ca

boxy! érc thei iehahiti ool
r2 082/ (%ré e%%i;tﬁ #agg%ggiggggg?sipﬁwérbo%mr%s 4Ad Whktures
6-(2- ¢ FA2OMGES Qr the, Pysiolegically aceeptahlpraltsdhereot.
dazi ne-4- carboxylic acid 4-chloro- benzyl am de, .
6.3 Rty deBriR Sy ot i+ "y Sle Gl o ne
group consisting of

6-(2-t_)utyle_1mino-pyrimidin—4—yl)-3-oxo-2,3-dihydro-pyridazine—4-car-
boxylic acid (3-pyridin- 3-yl-propyl)-amide,

6-(4-hydroxy-_3-methoxy—phenyl)-3-oxo-2,3-dihydro-pyridazine—4—
carboxylic acid (3-pyridin-3-yl-propyl)-amide,

6-(4-hydroxy-l3,5-dimethyl-phenyl)-3-oxo-2,3-dihydro-pyridazine—4-
carboxylic acid (3-pyridin-3-yl-propyl)-amide,

6-(4-hydroxy-phenyl)-3-oxo-2,3-dihydro-pyridazine-4-carboxylic acid (8-
pyridin-3-yl-propyi)-amide,
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acid 4-chl oro-benzyl am de,
6- (4- hydr oxy- 3, 5-di net hyl - phenyl ) - 3- oxo- 2, 3- di hydr o- py
WO d@aniaier 4- car boxylic acid 4-chl oro-benzyl amP@EEP2003/012950
4- ({[ 6- (4- hydroxy- 3, 5-di net hyl - phenyl ) - 3- oxo- 2, 3-di hyd
ro- pyridazi ne-4- carbonyl]-am no}- nethyl)-benzoic

%3 oxo BT SRR "ﬁﬁ%ai YRERo-2 HBIPR plaisarine 4
met hy| Ycapegwy djc@cab-ﬂ@ oro benzylamide,

6- (2- but yl am no- pyrlmdln 4-yl)-3-0xo0-2, 3-di hydro- pyri

dazi ne- 4- rbox ic acid (pyridin-3- ylmsthyl) am de,
6- ( 3- f 1BaGHeN thﬁﬁ}ryhy@!k@)(ypml))i’:@xe;?owIfwowowddazupgfei ~carboxylic

zi ne- 4geitt pekdrobenzglathidechl or o- benzyl am de, 6-
(4-hyd roxy- 3-nethyl - phenyl) -3-0x0-2,3-d i hyd

ro- pyridazi ne-4-carboxylic acid 4- chI or o- benzyl am de,
6- [ 2- ( B-(Heinydroky-8; &dwetbvhphaml)mbxoaz3m|rwdnofbynuézuaem-
x0- 21 S podVA KRR Benaiiid Y © 4c1 ¢

4- chloro
6- (4- hydr oxy- 3 nethoxy phenyl ) - 3- oxo- 2, 3-di hydro-pyrid

azi ne- 4=({ bkﬁs@d%é&ﬂ%ﬁ%@y%@% ;g‘oﬂﬁﬁir Ipgndazme -4-

6- ( 2- mat - 0X0-
i dazi n&4% gh’ﬁ” 33 I8 319- benzyl ani de
R- 3- ox06[2(1 phenyl et hyl am no) - pyr|md|n4yl]-23

igl Bﬁg;;’@[ p@rpa&qf’k%ﬁ{’ﬁéﬁ‘%&g%% ﬁ3a8>l(o 2,3-dihydro-pyridazine-4-

6- (4- hyam?yl]mﬁ@lnp})meﬂlykdﬂhzemmddro pyri dazi ne-4-ca
rboxylic acid 4- chloro-benzyl am de, 123 WO

2004/ 046117 PCT/ EP2003/ 012950

3- ox0- (é;]hﬂ tyaRino-pyiNiqia-A-yl}- quw,ar@hy@no)mamyln]e@ 3

- di hy dearhoxykteaeid gpyddin - famid
3- 0x0- 6- pyri di n- e(pY w?ﬂo pyr i da2| ne- 4- car boxyl

ic acid 4-brono- benzyl am de,
3- oxo- 6~ (W“ONWWQTDXWPGBWU -Bioxo3 g-dirydrelpyridazine-4-carboxylic

;\I-Z(g ?1 Q d‘LPm g%@%‘f’?m%j Oigrgogsm S?n 4-yl -2, 3-di hydr

opyri dazi ne-4- carboxam de,

3- 0x0- 6= mrfyu%xyérﬁéth L&&y@wbsz?a 4 gﬂ%r&@y‘&d&%@%&%rboxync

I C amdé I?}é'ro 2- 5{ enzy

N- ( 4- B8 ﬂ'ﬂ/p?n@%ﬂ‘ €- pyri di n-4-yl - 2, 3-di hydr opyr

i dazi ne-4- carboxanide; or the racenates, enantiomers,

di aste res .there tau

or theéE% %W@E‘P@Eﬁr’@%@%@f'&@”&ﬁﬁ% lyﬂ' - méji‘gdro'
A conpRYrit®zingcér canbgxylic mgMecfhl«»ﬂodwnzylammleEE or a
physi ol ogically acceptable salt thereof for use as

phar ical. 10. The use of a conpound according to
any ofg-zﬁﬁ%nyﬁgoxy -3-gatheyy-phenyl)-3-oxo-2 ng -dihydro-pyridazine-4-

carboxylic acid 4-chloro-benzylamide,

6-(2-methylamino-pyrimidin-4-yl)-3-oxo-2,3-dihydro-pyridazine-4-
carboxylic acid 4-chloro-benzylamide,

R-3-o0x0-6-[2-(1 -phenyl-ethylamino)-pyrimidin-4-yl]-2,3-dihydro-
pyridazine-4-carboxylic acid (3-phenyi-propyl)-amide,

6-(4-hydroxy-phenyl)-3-oxo-2,3-dihydro-pyridazine—4-carbo>quic acid 4-
chloro-benzylamide,
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physi ol ogi cal |y acceptable salt thereof for the
manuf acture of a 10 nedi canent for prophyl axis and/or

wo e@amamnt of di seases in which phosphoryl at i pem/aP20psie12950

10

15

20

Tau protein is observed. 11. The use of a compound
according to any of clains 1-to 8 or a

physi ol alt ther of f

it act kg g SSTAEH-Bufifbmalieéney iz 3 Alveramidazine.
of GSKA3carbpramides use of a conpound according to any

of clains 1 to 8 or a physiologically acceptable salt
thereof for the manufacture of a nedicanment for

pr ophy I329XCs 6idin-4tW-2a3-gihdrapyridarinetdegarbosylicvasid®8-bromo-
di seaségnzplahfides, cranial and spinal traumas and

peri pheral neuropathies, obesity, metabolic diseases,

type Il diabetes, essential 124 WO 2004/046117

PCT/ EP300:3)-6R0ih-4 b (dyeidin- wlmemwraosrauwd?bpyndazme 4-

cardi o &&H] i seases, polycystic ovary syndrone,
syndro\rég a?qn'grgnodefl ciency or cancer. 13. The use

according to claim 12, wherein the neurodegenerative

5 diseas ufm&hé ARy PALK ' 4-
Front opar oAl Cabsont| 3 OEe e RN 2R Ao
Pi ck' s CaIQxamide, 4. The use according to claim12 for
prophyl axi s and/or treatnent of type-11-diabetes or

br epar P SEC ORIk AR OB TR i seBpoRlo ackgohioro-2.

one coffpoimbenzylamjgeysara ogi cal | y acceptabl e salt
thereof as defined in any of clains 1 to 8 and a
physi ol ogi cal ly acceptable carrier. 15 16. A

phar nade g‘rC*@'QVOQﬂf@M&ﬁa@xwﬁ -Rycidor-diyh,3-dihyteopyridiazine-4-
which cafrixaRfigat i cal preparation is in the formof a
pill, tablet, [ozenge, coated tablet, granule,
capsule hard or soft gel atin capsul e, aqueous

sol uti @ﬂ ’th@I ¢§(€é}haféssoérﬁ5dti@ﬂ\er§' 'dfas?@nté&éd?ﬂerssérnﬂp’mlxtures
enuIS| fen3|on

sol uti ?%fr' CIUCIHES PW§!°B?Q'8£ QOSI Trﬁyble salts thereof.

tincture, cream |otion, povvder spray, transderrral

nor ooafinduiT BEEorfit ) g o iaifLF 162,01 3 HySiologicaly
met hodagesptable Q@}iﬁhﬁ@f forafseascpmronatutitalf or mul a (1)

according to any of clains 1 to 8, wherein a) a

c ou of formula (I Y2, A NN (I Y1
?8p ‘?He use of a com(po\l9nd according to gn;l/) of claims 1 to 8 or a

physiologically acceptable salt thereof for the manufacture of a
medicament for prophylaxis and/or treatment of diseases in which
phosphorylation of the Tau protein is observed.

11. The use of a compound according to any of claims 1 to 8 or a

physiologically acceptable sali thereof for the manufacture of a
medicament which is an inhibitor of GSK-3p.

12. The use of a compound according to any of claims 1 to 8 or a
physiologically acceptable salt thereof for the manufacture of a
medicament for prophylaxis and/or treatment of neurodegenerative
diseases, strokes, cranial and spinal traumas and peripheral
neuropathies, obesity, metabolic diseases, type Il diabetes, essential
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30 where Y1 is halogen, B(OH)2 or Sn(Cl-Cl0-al kyl) and
125 WD 2004/ 046117 PCT/ EP2003/012950 Y2 is Hor a

w@e@ieedling group, is converted with Ar-Z in pPEFEPNE3/012950

10

15

20

25

30

of a palladium conplex, where Zis B(CH)?2,
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13.  The use according to claim 12, wherein the neurodegenerative
disease is Alzheimer's disease, Parkinson’s disease, frontoparietal
dementia, corticobasal degeneration or Pick’s disease.

14. The use according to claim 12 for prophylaxis and/or treatment of
type-ll-diabetes or Alzheimer's disease.

15. A pharmaceutical preparation comprising an effective dose of at
least one compound or a physiologically acceptable salt thereof as
defined in any of claims 1 to 8 and a physiologically acceptable
carrier.

16. A pharmaceutical preparation according to claim 15, which
pharmaceutical preparation is in the form of a pill, tablet, lozenge,
coated tablet, granule, capsule, hard or soft gelatin capsule,
aqueous solution, alcoholic solution, oily solution, syrup, emulsion
suspension, pastille, suppository, solution for injection or infusion,
ointment, tincture, cream, lotion, powder, spray, transdermal
therapeutic systems, nasal spray, aerosol mixture, microcapsule,
implant, rod or plaster.

17. A method for the synthesis of a compound of formula (1) according to
any of claims 1 to 8, wherein

a) a compound of formula (V)

(Iv)
Y1

where Y1 is halogen, B(OH) or Sn(C4-C1o-alkyl) and
125
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Y2 is H or a protecting group,
is converted with Ar-Z in presence of a palladium complex, where Z is
B(OH)2, B(C+-C1o-alkoxy)z, Sn(C-Cio-alkyl)s, Zn-(C1-Cyo-alkyl) or halogen,

5 or

b) with the proviso that in formula (I) A is A1, a compound of formula (1)

0
,H\ITJ | X
N

(1
Ar

10

where X is -OH, C;-Cip-alkoxy, chlorine or -0-C(0)O-(C4-C1o-alkyl), is
converted with RNH .
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