EP ©® 565.546 Bl Description The present invention relates to the pure (-)-
enantionmer of [[4-(1,4,5,6-tetrahydro-4-nethyl-6-o0xo-3-

pyridazinyl) phenyl] hydrazono] propagsgisgsisis B of formula 5 [err] [err]
[Err] [err] [err] The invention
also relates to salts conpositions and a process for the preparation of

t hi s enantDeseniptioas 15 wel|l as to new internedi ates of this process. The
conpound according to the invention is useful as cardiotonic agent,

ant hypert ensTheepresaat incestin| relates tio thef mre (-henantiogwt nia[ﬁ+(1 &f5,6cetralyoisd-4-methyl Geoxe-3-
faituge. TPhadazipydphanylihydragorgiprpranedipfirile of formula
[[4-F1,4,5,6-tetrahydro-4-nethyl - 6- oxo-3-pyridazi nyl ) phenyl | hydrazono] -
propanedinitrile (1) with nmelting*p@Hgt of 258-263[err] has been descri bed
earlier in appli cant s patent 20 apfNlication GB 2228004. It was shown
that the conpouM (I) Q [

fail ure and has SI -6l @ -
furtherstudi es nedve now Linexy nL&Ygal ed that the cardi otoni c.
potency is predom nantly Wue to the optically active (-) enantiomer of this

conmpound. Furthermore it was found that the water solubility of the (-)

enant i Omer i fheGiBfitiors sd folafbs EPRERA ESRbokifont BRY 4 HE@IPHPINe PrBSarddbP & \ids dridktiobt a6 Of
the (-)ssenamkd @winmd&kesefé,@umsgo be superior conpared to 25 racemate.
Ther ef or e t hheRumMPould Jccording td e Mentich i€ GRAL bsddaldjbtahidi ahent| attilgpetensive And S&iTa-C
conpound tw fddeheursaithestdf conpaatietdaremilurd Or treati ng congrestive heart failure.
-The (+) and The) recemnid | ovrtwres of [[4-(1.4,5,6-tetrahydro-4-methyl-6-oxo-3-pyridazinylphenylihydrazono}-
[[4- (1, 4, Bropanedinitrieh i wilr mslipg vgint ¢- BBPEF-Gpas bleni depdriperh earijer | it yagpligantis iatent
pr opanedi 19pRiiegtipe GB|2P28084, Kiyas §@W&ﬁ'@@§'€ Pqyad Q) Botestt in thetreatipantef coraspiiye heat
over a chifa'yp ab%h%?e*‘@l‘i?@hﬁ%‘%{j‘l erapsieqt kinding i, tronqRipelus further studieppave figw jugexpect-
tedious | 'Vé"?: B dg e l’é"° topic H%‘f”é’tﬂ’ |'sa?'°°|°§""ﬁ’§l¥¥d'éﬂt° t%ﬁoopﬂca"wfqvm‘g ron g@?’b’f fist y
ot et e T %?ﬁgt"g O OO TPIIUbY Fod Son T e b’ bopirty comiia o

6- (4- arf ngggrgﬁg ersf%ret re {-) en tlomer |$ fmnalp{ sultable aoHerltlhl ngcr:errrné%cor?pound.lt% be used

rt
racenmc 6

TE?E[ {ééftlé&aﬂ?& ﬂmﬁ&%@&&ﬁ-pﬂfdaiu&i)ﬂék t:no-
[ err ] [ p]o anedmrtnle (l) can be separated by passage of the racemic compound over a chlral é
can be syRoheadiaMdHEN6verEhE Adthod i3 Wb M afgBCamiduhts bithdidril i€ deeddded.-

273-28%( 1 7ﬁ91bt)1er pbEubilityes @btk 13 buftf onbrliBmeéra 6EdBnBoHA NS Watisd bflobrrésa&;dmbemmer
been- pr.ov aélivy eaytighels df Gul-bmibshanyS-rdigipgridasin-seH)ore0ds[ain liferinBdatélTihe eadbriic i6F4-
weakl y. basinepherfiye:maied-bysidadin-ferjehe afommiagipeny | ) - 5- met hyl pyri dazi n- 3( 2H) one
with optically active 45 acids..hydrolyse on crystallization readily back
to the conmpound (Il1) and to the re vi ng conmpound which interfere the.
resol utsson procedure or nake it total y inpossible. The separation of the
pure enantioners..of . conpound LT ral. . HPLC- col um has been
described in ELt gopean . p,a,g i $518. This nethodgi s,
however, not app |cabl et or \n i -An-enanti.o-sel ective seven
sté-p«‘ nt-hesi-s of- ( ) - 6 (4--- -phenyN)‘%Umet hyI pyr| dazi n- 3(2H) one
startif§ from - -

can be synthesrzed by methods known in the ||terature (J Med Chem 17 273-281 (1974)). The resolution
of the racemic compound on. has, however been proved. vary dlﬁucult because the 4-amino group in the
molecule is, weakly basic. The. salts of 6-(4-amIno-phenyI)-5-methylpyrldazin-S(ZH)one with optically active

45 acids hydrolyse on crystalhzatlon readlly back to the compound (n and to the resolving compound which
interfere the. resolution procedure or. make it totally impossible.

The separatlon of the pure enantlomers of compound (II) on a chiral HPLG-cqumn has been described
in European patent applrcatron EP 208518 Thrs ‘method is, however, not applicable for industrial scale. An
enantio-selective seven step. synthesus ‘of (-)-6-(4-aminophenyl)-5-methylpyridazin-3(2H)one starting from

' 50 (+)-2-chloropropionic acid has also been described in the literature (J.. Org.Chem., 56, 1963 (1991)). The
total yleld in this method is only 12 % .giving (-)-6-(4-am|nophenyI)-5-methylpyndazm-3(2H)one with an
optical punty of 97. 2 %. ,

it was now. found that good enantlomenc separatuon of compound (Il) could be obtained by using L- or

D-tartaric acid. in excess, preferably about 2. to about 3 equivalents, to the compound (I} in 2-propanol. The

55 acid salts of (-)-6 (4—am|nophenyl)-S-meﬂnypyndazn-3(2H)one with L-tartaric acid 2-propanol solvate (llib) or

corresponding (+)-6-(4-aminophenyl)-5-methyipyridazin-3(2H)one with D-tartaric acid 2-propanol solvate
(ita) crystallize in good yield and in practical optical purity.




50¥%(+)-2-chl oropropionic acid has also been described in-the literature _
(J.. Og.Chem, 56, 1963 (1991))."-The total yield in this method is only 12
%gl ving (-):6-(4-am nophenyl) -SEPRL5aE sy By dazi’ n-3(2H)one with an opti cal
purity of.97.2 9 It was now found” t hat good enanti omei ¢ separation of
conpound (I11) coul'd be obtai ned by using L- or D-tartaric acid |n excess
pref erably about- 2°to ab8 t 3 eqw val ents, to the conmpound (I1)
2- propanol ‘The - 55 aci d .-Its of "~ .
)1 p '.rldazm 3(2H)one vvltthart ric acid
"p\/pa Q} ﬂw-'f ¢ r .C O o rplitdigric acid * 2-propanol solvate a
(+) ¥6% (4-ar nophe. i‘ |da2|n 3(2H)one with D-tartaric acid
2- propanol . sol.vate: (I I aéHcrys al-li.ze in good yield and in practi cal
~optical purity. 3.. EP 0 B85 546 Bl [err] [err] [err] 10 [err] It was
further foupd: t'ha_t TR\ M coyrponent. in a partly enriched qnantl omer
m xtuye r;ay[hgq- % alli zedyauio asL-tamdoadd © 2pmpeneldolyate)| f r BB di oxane
| eavi ng the rest iNar rrponent in the solution. Thus the salts
(I'tra) -or (IkIb) .obtain ed I'n the -crystallizati-on nmentioned above were
filtered and the free base wasli-berated with potassi um carbonate sol ution
and the prpcds turhe Ruid Bal B8 Hihdr NcompsheANA. a BEHI ofritRSH briaRidimdr Aixtrd Inaiti R t hus
obt ai e drybilidelicat &3\RCMIE BEMIINS IR frorh Bibkdne NeaPing GRSt &f it Majd toMmpdnemtah taur i ty
of over s8iBtiofb Thi the yshies! (tia) a1 (Nilb)i cbtajped e criyttaliizhtion meetogedyabodh wdde Gixgicant e
raseni c fre@bgse wasl lierayedi véth btassiumeasirbbonatasoRGon aid dheameduttrwers tyeated iwith siexase.&oth and
may be meeaniienhessiof (Bere lthus pleteiogd\biyrijs tvorphesa edrstallizatiaprprddeduge in digh opticel purily of over
al t er nat®P el Hre yipiddinithis pieeesalitogieo. Yonbewdsbecse tecrasesiaupompoundt (B iy ehtdined diemd i s
pr ef-éPalS‘l%a"Be%&Ugé""Tet statg apd) Ay igcrapusied. Bate reg Y'F%S?W%?“@ﬁﬂs@ér‘?ctﬁ'ﬁ'? yay hee
(-)and Y?éYn‘ﬁa‘b r'be“E 3BPVeL HERSe Hﬁdﬂmaa“(f?')b ctaﬂ%r'r’* pefershia bacadsp 'Fl'so’ﬁ‘i‘"ﬂ‘he

corresp %t? t% ubst ntlgl ¥ Bl +I)d0‘3nar;'ttbe 1 epared
Conpounqr '(\ 2"’ ng? ?l f en i 'ﬂé:é) g &j é‘db Vol

ﬁgpl I gntmpe us Qﬁ 5 % %E stc % cib% &?22§ g atuE Cig (' ifégﬁ?@ﬁu

pr epal i i J&: e R iﬁ% Tebiichor mplfses(l )

wi th SOdbdﬁ&uP lswsta ) ﬁf\ﬂe m%aa@ ﬂ&b loptichiGouht) oddr! Hbit ssemrewraar}sover g6, laRd Mbre
"opti cablersbiylosérapti.al |y pure” teans here optical -purity- over about 90%

pref e abl ysafy ef theenihtianéts 80 cempiskf @y MY Ye Prephred BYoKAOWN meth&| Pharficeitiaally
enant i aBsetaldd saie AROISEII ds| dctivétnyedizemdiitss peweodl, firyforlkeaioue theshits Otk .alkali or alkaline
Phar nacearthirsadid. y.-accept abl e sal i-s..are ‘useful - .as active nedi caments,

however, preferred are the sal ts vvlth al kal i or alkaline earth netals.
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50155 4 EP 0 585 546 B1 0 0 0. E= 0= Co C0Oa (C . EP 0O 565 546 Bl
Cardiotonic action. 5 - Cardiotaonic action of the (-) and (+)
enantioners of -[[4-(d,4,5, 6-t et ralpuly eeg’sdeadNy! - 6- 0xo- 3-

pyri dazi nyl ) phenyl ] hydrazonoe]:propanedinitrile-(1) was studied in isol ated,
el ectrically paced, right ventricular papillary nuscle of guinea-pig.
Experi nents mere'carried'out in=nornal Tyrode's bath solution as descrlbed
by Gtani et al. ‘Japan. J.  Pharmacol. 45, 425, 1987. The results are
presented in- Table . They show that the (-) enantloner was 47 tinmes nore
potient than 10 ‘the (+) enantloner .. TABLE 2 Cardidtonic effects of the (-)
and(+) enantiomers of

[[4-(1, 4,5, 6- tetrahydro 4- et hyl’- 6- 0xo- 3- pyrlda2|nyI)phenyl]hydrazono]propa
nedinitrile In gU|nea pig paplllary muscl e. Enanti omer

ECso, AM (+) . o 28 Bioavailability 25
Concentration of total :
[[4-(1, 4,5, 6- tetrahydro 4- et hyl - -ng-s- yrildazi nyl ) phenyl ] hydrazono] - .
propanedinitrile in dog plasna affergsijngl e se oral adm nistration of the
racemate (1 ng/kg) and (-)- enant ongr (Of 5 ng/kg) is shown in Figure 1.
Curve Ais for the (-)-enantioner|ard qur e is for the racemc
[[4-(1, 4,5, 6-tetrahydro-4-nethyl -p-o&o-|3-pyrijdazi nyl ) phenyl ] hydrazono] pr opa
nedinitrile. The figure 30 shows }h Wﬁg (-)-enantioner is used instead
of the racemate | ess than half dope tS ded to produce the sane plasm
concentration |l evel of the total. ﬁrug sd5§§<:ce.
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Thé phasnmaceutically active conpound according to this invention is

formul ated into dosage forms using-the principles known in the art. It is
given to mammal i an organi sns, i.gpo5ks5#EW®1 a patient as such or in

conbi nation with suitable pharnaceutical excipients in the formof tablets,
dragees, capsules, sup- 35 positories, emulsions, suspensions or

sol utions. The conposition according to the invention contains an
therapeutical |y effective amount of the pharmaceutically active conpound of
t he i nvEAdiPlAc adiik contents of the active conpound is in the conp05|t|on

frm\rgrﬁabout 0. 5 to 100 %E)er wei ght . eg\aﬂ enera _é4a§tqu§de_+m W
et LS R oo megi% s g P i %% T
i's a roggpb@gg unaa- fmag‘f%i MRz o2 a'r' <oyl e T | 1o

Gk td sﬁ{’s re &% ’abl 8! ThLP&HEM% {hQ &th%%\swas%%m@é ﬁub@% u%‘h
i ngr-egli &gt@ eritomer! ant S, ours, svveeten t1 ng conmpounds ot her
i ngredients nornally used i n th| S, f| el d of technol ogy may be al so uged. The

LDso value of the (-) enantiomer gi vessLERtravenously to rats was 57 ny/ kg.
The conp05|t|ons are fornulated dependlng upon t he purpose of the medi cine,

‘nor nmal AL S| g OT .n sabl e
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6- ( 4- amunophenyl ) - 5- W"ﬁWPnyrl dazi n 3( ;I—Q one With LE@Sa'r‘»t"&rl c acid.
() - 6- (4{am nophenyl ) - 5ymet hyl pyri di zi n 3(H) one (203 g0l nDl €) was
di seBfved in 2- pr.opan +)(40 d[err]) .on{ heating. To thig sol ution

(L) -tartartcacrd (300 g, 2 ot e) was graduat Ty aduet: —Tie T Xt ur e wa .
stirred on heatl ng until a clear solution was obtained. The sol ution was
cooled § ltyo roomtenperature with 55 stirring. After it has been

: stlrrzgd over nrght at 20[err] the crystalline product (Il1l1b) was filtered.

The wet salohcoh@miofll Sgo! Vg | Ny M%re-tétﬂah;ﬁjrdjl-ﬁ&thyll%-oi’d]ﬂp Lzﬂ&ﬁﬂhu&]ﬁﬁa%{aﬁt e
sol ut i OBropahSMnilie[ifdbg piabmd) affer sMbIB idode Sal AMFHirRkrAtioHaS mdﬁgﬁ lahd Y. The
free bagqniaer 109 hek§ds sﬁmhﬁd;a?(ﬂeth OV X isAB0t6! [-)-Efdntiohd arfel &GUéCé is(3Pthe 6 Q)
was di smednvediai4,68etan@roldméinyilp-oxdd-pyriiniphény iy dazioplobaadiltilen THE Gigurb O

I 00Msh esho@s Hativien (Jomntichee isi Bedingtdad of thelrhtemats Gdss @6 hilildose is nesded to produce

am nophwa géne Basmefchncomationdael of 18 (@afdopeubwmscef | | t ered (74.6g) and the
filtrate \The pharmpmptzelydactie chmpnedsaccordinga outbis \itveltidn figgformulated into dosage forms

(-) - 6- ( usingrihesiotiples knpwisinitst drly |t fpygivied tozhamrBHiaHrasmismad e ahumaps; apalentes sud ar d
(23.8 g Wmblratioptit uitahler phagmagsuticah excisigntsnin ghe fugw of tablete, Gfagngg papsyigs, sup-
- 383[3%r pgsitqrigs. w&w&slonws@ﬁnsmﬁer F'k'slt'O'WT'ze qomposipn apcqrdingiarita investion pagiins an

cont ai nfRgPaulically off “"é ﬁ&‘ﬁ‘f"i‘ giee P‘E ‘H'é?"y\ﬂf‘ N "Pfé’“'?da‘{! é'}?sl'ﬂ"é“tﬁf' 13‘8 ﬁ'glﬁ‘i)‘ f( 1)
was s g ctr%)au os} t| n | ut Gﬁ.‘tg 1 ;a Ol qund of
pot assi "EM m T %&8 gtﬁr ??“5' ?}r ﬁe %%L@' LPe ay
(+'>“%pa f’ ﬁ"%—i tn of

di oxaneg ﬁJré ttmg &ﬁxp&ﬁaﬁ ana o‘f'h ft&ﬂn

and theb éls[ Js?J Fhd'BR eét@nmha F M\Fb‘ﬁ%ﬁra\ieﬂodél@wﬂtsWaﬁ %gg
(+)-6-(4- anm oepB Q{h\’nls m%rﬂﬁ&tbd/ &Bﬁd- Aspbrthe’ hutpdsd BRhARedicire! thdokt8d fi&btbd
(26. 19) beigt 4uite RhtisdtbryPBsrhdtibhed ft 19 Gavizatiie 101lse 0dQd 1abidldde2 lsb-talled eltarbblés,[to = +
391 . « esdaars @at tha tndicin® Psachekittle dbdited part of thé) gdshbimbstidal Hadd. Mragebs dfd capaaRemay e was
recover eglusedtve. yi el d of (-)-enantioner of (I) was thus 59.2 % and the yield
of (+ )-enantiomer of (I) 649% Exarrple :

Example1 ' e _

50 Resolutlon of racemlc 6-(4-am|nophenyl)-S-methylpyndamn-3(2H)one W|th L-tartarlc acid.

(&) 6-(4-am|nophenyI)-5-methylpynda21n-3(2H)one (203 g, 1 mole) was dissolved in 2-propanol (40 dm3)
on heating. To this solution (L)-tartaric acid (300 g, 2 mole) was gradually added. The mixture was stirred on
heating unt|l a.clear solution was obtamed ‘The .solution was cooled slowly fo room temperature with

55 stirring. After it has been stirred over night at 20° C the crystalline. product (llib) was filtered. The wet salt
was dissolved i in water (1.5 dm3) and potass:um carbonate solution (190 g K2GOs in 0.76 dm? of water) was
added with stirring. The free base was filtered, washed with_water and. dried. The product (104.6 g) was
dissolved in. dloxane (0.6 dm3) on heatmg and allowed to cool to..room temperature The racemic 6-(4-



15¢% (+ i

)-[[4-(1,4,5,6- tetrahydro 4 met hyI 6 0Xxo0- 3- pyr| da2| nyl)phenyl]hydrazono] pro
panedinitrile The title corrpound P 538D as descrl bed in patent

appl i cati on GB 2228004 from (+ )E6- (‘4-amno- "

phenyl ) - 5- net hyl’ pyridazin-3(2Hyone. Yield 98 % ‘np 210-214 C, [a][err] =
568[ err] antinepheailysimethylpwidazineaitiae olas fiteied. (74R) Endathe filtat® was evaporated to dryness in

(=) - [ [ 4- (vacup, visldingt @t6r(dhmidonbonyd)iFenedthyloyBiazin-d2R)onsyasi alerystalinb splidddS Yiwithrapticsho] p
ropaned| rAutily jof 99.9%, m.p. 20T 18°(C; lab® co rAgd U fethanghwatertsoed. HEI72Y).descri bed above
from(-)- 6- [ 'Zﬁ-%wPWB?J [Falitipn orainiag: the,  herantierner fegsther vithifhe racemate of epnppundt, (')

210- 21& Gva é?rd ynessifp é‘r‘Te"’F'Q't‘er EPP’G?‘ M’F’hﬁ’@”ﬁ‘é’f‘ﬁ&'ﬁ@?ﬂt"lﬂ’ °’”E>&9

30 Prep a F°e°fél .ew@? 7%9» %?g '
pur e (+) ‘1ac % r% op ::r f ynd 93‘;9? t?r°: Egﬂ
hos ghsso ﬁ,' | §£{+ﬁ91 t §sr o 1) &%ﬁ pcid
cryst a arﬁ no eny oo y({? azslsn— one SE&at artrate

nono 2- pr opanol soI vate was aqbt-ai ned np. 97 105] err] Exanpl e 5

Pr epar atll:g(gm,g;ggpure di ast ereoneri:c’ salt (I'1'I'b) 40 The above process was
repeat ed- by ‘using-{-)-6-(4-an¥ o+ phenyl ) -5-met hyl pyri dazi n- 3(2H) one and L-
tartarisc (ag{4(1,4¢B-1otByd& S mefhyl-6Eo% e8P ritladinyiiShef Rz aiolptdpartidinitrile

(-)-6-(4-am nophenyl)-5-methylpyridazi n-3(2H) one by resol ution of the
correspondi Ty titla canmumd wastpnepbred as tegribed dnciatént application GB 2228004 from (+)-6-(4-amino-

() - 6- ( 4- ahbnybprwsthylpyridezim8etighep Yield 98 2b.rmB2 1213 61k ({1203 508 ° (btrahybrolurapermethanol

di ssol ved:®-n 2- propanol (10 d[err]) 50 on heating. To this solution
(Lp=taftaric acid (300 g, 2 nole):was gradual |y added. The nixture was
stirred dMmRai ng until a clear sol ution was obt'ained and cool ed slowy
during 3 50 C The crystalline

.pLoduct I \é/é'g"'ﬁl ﬁStheet%té%;]‘g{ﬁg}"P%&gqxf& ré’%f??%%"@é@éﬂ?‘%gﬁ%‘ﬁ}"@?% ' 1 was’ repeat ed.
T .

(9$ yi B q él-:)I tltl% cgm[goug.I g% ftﬂ E%s )descnlgr%tabgvemcm 8-%2(11 §ép?_%/y8%-me\ﬂ% (S’ rrq%zr%a
go

of the racem ecovere °55 (t?%ey “‘5 r|a'ca purlt?es of the
conpound%xw,emdeterm ned By "t'he. hi'gh performance Tiquid chromatog- raphy.
The instrunent was a Waters. 600, E gradient punp with a Wters 991 _
phot o@oo@eparaﬁ@)bf g&& g;ggtggon@n@lsan (Mgters 700 Satel [ite Wsp injector
(MI1lipore Co,).controlled by a NEC Powernate SX Plus conputer. The
enant i oner ssoefmgﬁez(sclmraa) mmm%)ﬁ-ﬁcmﬁm\myl)ﬁyﬁeﬂdI@iridﬁzr@ﬁ(mmwhbd @ Bapakat ed
by usi ng vas gigdolved D@0 tn/gf-propanol. 260 g BREMBEIof Bitartaiie acd wesabdedrand Bhimbaicewvas=QJ,
4. 6x250 regtedDipi koHing. reeoobng| 80P ol oft wswintTf)-q-(4-amph¢mb)5+nvtrphzr!s!ezlwawp®t ed

35 tartrate mono 2-propanol solvate was' obtamed mp. 97-105°C.

Example.5. |
V Preparatron of pure drastereomerrc salt (Illb)

The above process was repeatecl by usmg (-)-8- (4~am|no-phenyl)-5 methylpyridazin-3(2H)one and L-
tartaric acid. Mp. 98-106°G. - .

Exernpfe 6
Preparatlon of ()-6 (4-am|nophenyl) 5 methylpyrldazrn-3(2H)one by resolutlon of the corresponding
racemate with: L-tartarrc acid. ' .

(+)-6 (4-ammophenyl)-5 methylpyridazm-3(2H)one (203 g, 1 mole) was dissolved in 2-propanol (10 dm?3)

'50 on heating: To this solution (L)-tartanc acid (300 g; 2 mole) was gradually added. The mixture was stirred on

heating until a clear solution was obtamed and cooled slowly during 3 h to 50°C and stirred further over

night at 50 C. The crystalline product was ﬁltered and the procedure described in Example 1 was repeated.

The yleld of (-)- 6-(4-am|nophenyl)-ﬁ-methylpyrldazm-3(2H)one was 30.3 g (97.4 % of the theoretical). The
optical purity was 89.7 %. In total 140.8 g of the racemate was recovered

85 The .optical ; purities of the compounds were determined by. the high performance liquid chromatog-

raphy. The instrument was a Waters. 600.E gradrent pump with a Waters 991 photodiode array detector and

a Waters 700 Satellite Wisp injector (Millipore Co.).controlled by a NEC Powermate SX Plus computer. The

enantiomers of 6-(4-am|nophenyI)-5-methylpyrldazm-3(2H)one were soparated by using a sellulose-type

7



of 197 % 2- propanol - and 3 %hexane The flow rate vas 0.3 mM/mn. The
enantionmers -of {[4- (1 4,5, 6=

t et r ahydr o- 4- met hyl = 6- oxo- 3- pyrr@lﬂgh‘;@ygjdjgenyl ] hydr azono] propanedi nitrile
were separated by using a [err]- cyclodextrin colum (Cyclobond |Ib, 4.6x250
mm Advance Separation Technol ogies Inc.)). The nobile phase 5  consi sted
of 41 Yshiret dolumo|(ChinacalvertOsly 4:H@60 @me Daited Cherhich] Bdusiried LTD.J/GThe inltilh phasmeonsisterh

acet at eof Ghee popehatnd Huis hexas. g Miow ratCivas @S mignin. 1The(en)ntl[>r[mrs (O!L [14-(1.4,5,6-

, 4,5, 6- te@envawmrwus pot3ryridegingiebengihydrezoneirppapediniia rweare [SoRarated E‘medi ni
trig e aPﬁG‘C’Bﬂ%ﬂ"rPalumeéQYPPE%P Iy 4 BEER pma Hfvance Aepasation Eechiegiogies Inc T haPWa@ i cal
conpdsi EIEFtehAl Hn% CeifERe! de Qabt‘ff?ée}dépéﬂf‘tod’ﬂf‘ 1y driefhglammonium, Thg flowjate
corrpounHasa(c%‘BV’HPng to claim 1 and a.pharnmaceutically. accept able carrier. 15

. %?H'SS for the optrcal resol ution of . .

() 6- (4 snophenyl) 5- met hyl pyr.i dazij-n- 3(2H) one, “whi ch process conprises
cont tign f C cess
28 803 g%f,', A Eblo R RN BTy el Chd, e
basrfyr ng ga t to ormt e correspondi ng free base. 20 4. A process as

cl ai rredzl N BhathdBoctica WBRPARItB WHE Eonifisdaas MelaSoufidaliyt Bcuvel shbit 6 thel ddmpbumy ane
and the f|au;crr@,tgeo@@ntﬁgnararwarﬁ,a@u@aﬁyrééadptaweagmérve free base is recovered. 5.
A prggess as clained in claim3 or 4, wherein the L- or Dtartaric acid is
used i nsam greaeior b6 oftical Msalbtion of (+AB AEMindplicayEHMEthylBridcinisehhanwhich brosess d per
equi val entcomprises anttdctngethe midure A graoivess v LeloaDrtatiri¢ acid Inaexaes8 in 2-paparl),

wher ei n t recorariyg thalrésuitieg gedtatling eatipand optionally sdifping thareall to farmtther sorekipandingdabt  of
formul ae (besea) or (I11b) 30 [err] (+) [ H2N

[er»p:]?ol\l-NH[err] [err] 40 [err] 7. A
proce ssf dy pr &% flgimed in claim 3, wherem the free base is further dissolved in dioxane and the filtrate

( ) [[ 4- (f°’2¥a"3!"56"“f @Q"P%l'ﬁ?ﬂ?’%f@?'??é?ﬁﬁ°°‘@"’8xo 3-pyri dazi nyl ) phenyl | hydrazono] -
WIPHLY: au?eftl 5 ‘% 'azr" dﬁyerh;ee;ga;tq E 90 2P 8900 IR AT o]
propanedr nr e a pur q‘t over out 90 % which conprises
treati ”9 (A oQJs (a§) cl ' er OI or 5, wherein the ystalllne salt comprises diastereomeric

6- (4- am NGREFBYAS san :JeRMé)oF]@%b n-3 ‘(Nﬁ—ﬁone avi ng opt ical purity over
about 90 % and prepare -according.to any of clainms 3-6 with sodiumnitrite

and gplononitrile. 50 55 . EP'0 565 546 Bl. * CLMS*

0 - D-tartaric acid * 2-propanol solvate ] Ila

35 .

o L—tarta:ic:“ac_'i_d 2—propanol solvalae] b

7. A ‘process . for preparing . (-)-{[4-(1.4,56-tetrahydro-4-methyl-8-oxo-3-pyridazinyl)phenylJhydrazono]-

45 propanedrnltrrle or (+)-[[4-(1 4.5 6-tetrahydro 4-methy!-6- oxo-3-pyrtdazmy|)phenyl]hydrazono]-

propanedmltrﬂe having optical purity qver about 90 % which comprises treating (-) or (+) enantiomer of

6- (4-amrnophenyl)-5-methylpyr|dazm-3(2H)one having optical purity over about 90 % and prepared
'accordmg to any of claims 3-6 wuth sodrum nitrite and malonomtrrle
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~ wherei iny

chiral colum (Chiracel =QJ, 4.6x250 mm Dai cel em_—aL_LndusJ:—r—l—es—HB)
The nbbil e phase consisted of 97 % 2-propanol and 3 %hexane The fI m te
|l e

was 0.3 mi/nmin. The enantiomers of [(4-(1,4,5,6- JM“ “mul U\l
t et r ahydr o- 4- met hyl - 6- oxo- 3- pyFP 8585 #¢¢ Bhenyl | hydr az
were separated by using a [err]- cycl odextrr n coI urm (CS/CI obond | b, 4.6x250

WA g

. acet fah re, separated by using

bs. o
(=) - Lo 2&5’% R@Erfgﬁm%? rr'{gﬂhmaﬁc&ma.%ﬁ&web%ﬁb@ymphﬁmbﬂubmsazono] p

r ogangmkifted &l 419% nband e éﬁamﬁ@é& oG 4.0/ Wl £ Pl I@nfchiuimSaceR@! Pl flowdate A
phar np&aH h@h. conmposi tion which conprises a therapeutically effective

anount of the conpound accordihg to claim1 and a pharmaceutically
acceptminse carricer. 15 3. A process for the optical resolution of
()-6-(4-am nophenyl)-5-net hyl pyri dazi n- 3(2H) one, which process conpri ses
comt att it{j4-(1L¥s5, Bmkamdre-Wetmh&moermdgmmmbnyuhyd@rzor@]ptmarteslmilrtbe 2of deharmaexcess
i n 2- pr opdindly acqeetele estisthgrechie resul ting crystalline salt and optionally
basifying the salt to formthe corresponding free base. 20 4. A process as
cl ai nd A phagnaspylicl coppesitian iwhich somprises p Jeasapputically qffctive gmewn of; ihg @Ep‘iﬂnﬁx ane
- and the aF‘i°F°{"}9é?é'a'Ebhi‘“H|arﬂ“ﬁ’§‘aﬁ‘|’8°38‘b?‘i°8%{ﬁ'%/°a§t?f| ve free base is recovered 5.

Ab*roessascarre %g EQE’ - tar acidis
(o) S of {)- -arh \ 5 ~Me y azm r
used nAampng; S con mg f g%r)nr?){t?rgof ég%? v?g'rrt or D q ac?tgH eY< “gc E' d per
equi val § veQ‘ Iling ‘sal ﬁ/@aélf)m or&i lre

sat conp rrses drastgreorrerrcrnter late salt of
for‘;,rmlae(llla) or (IIIb) 30[err] [err] 35 [err]

[err]al & prbcedas/claifed I BB 3Swierdin 6 #BEbaI8Gs further dlssolved in dioxane and the filtrate
(-) - [ [ 4cbrhaidingPtn® oftRiiy aBE e Basa®irbadverbd. 0x0- 3- pyri dazi nyl) phenyl ] hydr azono] -
45 propanedinitrile . or (+)-[[4-(1 -

, 4, 5, §- tAeirocely ey ﬂauﬁedrmt&rgiﬂw-s&robmh@erpwaudaz Driyrtalieo i is] qshq/idraamu}tof from
prespanedbmerq dbeuttSaguingentsiif pcid berpauivaient cheeantiotheysit 90 % whi ch corrprr ses
treating (-) or -(+) enantioner of
6- ( 4- @mAnDPEasA \as) claimere inh glRimy 3. 8207 | Sn -BerRin) tbﬂé'\ﬁ&!}'muja'bﬁ?m@a?s ﬁ'ﬁ?t?'?%ﬂ‘ed‘w?er
about QG‘WB‘MGW%W%{E’@)&'&H'WQ to any of clains 3-6 with sodiumnitrite

anglo mal ononitrile. 50 55 8

+) [HzN . =0 * D-tartaric acid * 2-propanol sol_vate] Ia

35

[ HoN— O - L-tartaric acid * 2-propanol solvate ] Iob

7. A process for preparing (-)-[[4-(1.4,5.6-tetrahydro-4-methyl-6-oxo-3-pyridazinyl)phenylilhydrazono}-

45 propanedinitrile or ( +)-{{4-(1,4,5,6-tetrahydro-4-methyl-6-0x0-3-pyridazinyl)phenylJhydrazono}-

propanedinitrile having optical purity over about 90 % which comprises treating (-) or (+) enantiomer of

6-(4-aminophenyl)-5-methylpyridazin-3(2H)one having optical purity over about 80 % and prepared
according to any of claims 3-6 with sodium nitrite and malononitrile. -
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EPT0 56% 546 Bl 8 Dastereorrerlc |nterrred| ate salts of formulae (I IIa)
or.(111b) * C L M. S * CH3 [err] [err] [err] 10 [err] [err]
15 9. The conpound as clai med i n @pa s85l548B1AN effective anount for use as
a medi cament or, specifically for use as a medi canent t”m“mﬁl"flmmmz“ "I
failure in a marrmal ian organi-smin- ‘need of such treatme

Pat ent ans$r lmdsbreimenc intermediate salts of formuIae (a) or (Mb)

(-)-[[4-(1,4.5 6- Tetrahydro 4- l\/é‘thyl 6- Oxo- 3- Pyrlda2|nyI)PhenyIJ-Hydrazono]

Pr opandl ni tr| | sowie dessen phar.itézeuti sch. vertragl i che Sal ze.. 25 2.
zeuti sche Zusamrense@Hsyng unf assend ei ne therapeuti sch wi rksarre Menge

r eﬁblndung gensap-A _ ;,gulund ei nen pharnmazeutisch vertraglichen
Trager vdr di e/optigche Tr nung, von
()-6-(4- Agn) i)&’ényl thy Wi az?’n ﬁ e S %)81°p8’?°és°l§%t§]wf5qf‘r en
unf a~t das | nkont akt BT (giae meltH M schung der Enantionere mt 1- oder
D- Wi nsdure 30 . Im QoerSEQuB.in 2-Propanol, Gew nnung des resultierenden

krlstallinen Sal zes ereRf al | s Basifi zieren des Sal zes zur Bil dung

der entsp CZL Ny_Bade. 4\ _Verfahpany Jbe em di e
Wd an Nel dA und gés Flﬁg&rat gf%?ﬁ&flten e g%)?l sch

frei e Base '

aktive frele Base, g Anen wWNrtNH35 5. Verfahren gernrad den Anspr Uchen- 3
oder 445 bei doemdie L- oder D-Winsdure in einer Menge von etwa zwei bis
etwa drei Aquival enten Saure pro Aqui val ent Enantiomer verwendet wird. 6.
Ver f ahr ens. g@hgddipeintcss athimed. iRalsipr Uhee Bective outent &, ushes adredicatesnt by spstifdally ne

Sa8z emm di &= ueeras@meadiesmel® treating forfteent frilulé inragean®selian ciganisi iy need bf sGEh treptmeater

(I'lI'b) unfaSt...... CH, 3 45 O [H2N~ / \ 0
D- Wi n@Au‘?aéﬂnta"EPlﬁP%anol solvat] klka .. - - N- NH 50 CH~ (~)
[ 22/ - / \ V-0 L-wei nsaure = 2-Pro anol sol vat I.1b 55

N- NI-T—' g-)—[[+(1 ,4,5,6-Tetrahydro-4-Methyl-6- Oxo-3-Pyr|d zmyI)PhenyI] Hydrazono}Propandinitril sowie dessen
pharmazeutlsch vertrﬁgllche Salze L :

25 2 Pharmazeutlsche Zusammensetzung umfassend eine therapeutisch wirksame Menge der Verbindung
- gemasn Anspruch 1 und eineit pharmazeutisch vertréglichen Tréger.

3. Verfahren fUr die optische Trennung von (£)-6-(4-Aminophenyl)-5-Methylpyridazin-3(2H)on, wobei die-

- . .868 Verfahren umfaft das Inkontaktbiingen einer Mischung der Enantiomere mit L- oder D-Weins8ure

30 im Oberschufi in 2-Propanol, Gewlnnung des resultierenden kristallinen Salzes und gegebenenfalls
" Basifizieren des Salzes zur Blldung ‘der entsprechenden freien Base.

4. Verfahren gemdB Anspruch 3, bei dem die freie Base danach in Dioxan gelst und das Filirat
_ enthaltend die optisch aktive fre|e Base gewonnen wird.

5. Verfahren gemiB den Ansp_ruchan-s oder 4, bei dem die L- oder D-Weins#ure in einer Menge von etwa
zwei bis stwa drei Aquivalente‘n’ ,Sé_iure pro Aquivalent Enantiomer vetwendet wird.

\b, 6. Verfahren gemaB sinem der. AnsprUche 3, 4 oder 5, bei dem das kristalline Salz ein diastereomeres
40 mtermedléres Salz der Formel (llla) oder (Illb) umfaBt. .

45 -.D-Weir'lséur.;e' . 2-Propanolsolvat:l IIIa

50
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EP0566‘554681 | | ||||||||||||||.|.-

~~~~~~~~~~~~~ C L M S 7 Verfahreri zur Herstell
()14 (3,45 6 Totrahyaro” -+ budmsiao- o i 1 cc: MG LN
Hydrazono] Propandinitril oder (. +)-I[4-( * € L M s #

, 4,5, 6- Tet r ahydr-o- 4- Met hyl - 6+ X043 - Pyridazi nyl ) Phenyl -

Hydr azond] Medaheaidiz -t Herdtelinngt - voh né)*[[ﬁpﬂﬁ@dhtr@ndrﬂer‘lﬂ@iivd-s'@m3-ﬁﬂmzlfaﬂ)§’eeﬂlvva 90
% unf asserktidigzenol, -Propandinitril Rderad N4 é|5ﬁér§tfih¥9'°'dﬁ@kh)ﬂ( Oéna'mfldmﬂ@??"x}bn

6- (4- Am noﬁh@'ﬁiﬂmlf’@”vé'vwI"[?ngei"eraiﬁt'PFhS'( bRt yARt mernaly uméstend dagn
Rei fhei t v &ishavdelr sigsd) egerd* bEnagtionsien Nety inophen EWWWQ?H“@@H)%@'W’P& he 3
bis & °nit N&Y“F'?eﬂrﬁ?f“f’?'q "Lﬁ‘l‘?a" RBPUASR% P7q Nergesiofiontptplargh s dnpriica? Aok Ga'i“'é

Sal ze der ﬁﬁ?"H‘Ei"W“(’H"ﬁ‘ oB9"Ber (111b) 10 CH (+) [HN -

o] D W} n Propangl.so t ~ ~~~NCH\ (-)

[ H2t b %Pas{e%omere mtermecpa‘?‘e QJﬂz Jey%rm{ b{k}gde;‘ﬁllbé 2 Pr opanol sol vat] 11b
g, T 20~~~~~~~~~ 25 9. Ver bi ndung. genrn Anspruch 1 in

ei ner..w rksamen. Menge zH, Verwendung al s Medi kanent oder |nsbesondere zur
Vervvendung als eip nt_ zur- Behandl ung ei ner Herzinsuffizienz bel

el nem Saugef gy organi Ygus, Fbel \em ef e, sol ghe Behandl ung.AOLIEP Yy ot

Revend| cat

(-)-[pA-(1,4,5; 6-16 .hydrdt4+nethyl 6- oxo- 3- pyri-dazi nyl ) phenyl ] hydrazonol p
ropanedinitrile et ses %ﬁls phar maceut i quenent acceptabl es. 2. Conposition
phar macout i que conprenant ' e quantite therapeutiquenment efficace du
conpose sel 35 dicati-on 1 et un vehi cul e pharnaceuti quenent

accept ab{-®. |3H,N 01 -OpiWegbeauile - 2-Propanolsolvat | IITb

() - 88%- am nophdny\: by, irgazi.ne- 3( 2H) one, conprenant | *

. 6t apes consi stant a anener |.e ‘el ange d' #nanti onbres au contact d' aci de L-

ou D-tartrique en exces dans‘'du 2-propanol, recueillir.le sel cristallin

r ~sul tant et, -eventuel | ement ,~tendre l'e- sel - basi qUe’ pour 40 former la

base b§ e V&%[néh gé;ﬁ%ﬁl%g ru ﬁ 1 E:Ir 9 Reqqﬁrkéaﬁlen 'H%&H é?jqiibhlﬁam nt oder

revendi caf § 1% i€ inOMbiGmork bu g oo DrisSnditbfe r Bert
dinolsbiete HoRahIRAPRbtw Reise [ibre opti querrent

di oxanne e%ﬁ?@tué’r@rﬁéﬁ%hh %en dof
active. Proc6d6 tel quo revendi qué dans Ia revendi cation ou 4,

dans qumbnaehtuhgilse | " aci.de L- ou D-tartrique en une quantite d envi ron
2'a epd viron 3.6qui val ents d' aci de par. Equi val ent d' 6nantionbres. 6.
Proc*d6 t.sl-)- mu(a 4r5emélradydwenﬂaylss-oxb a-pvrmmdphémﬂ]hyn'az&o]pdopmbdﬁl,tnldmssdsoqelel l e
sel cri st alpharmacestiquaaamtéaceptablesar un sel de di astereoi sonere internediaire

repondant a la fornmule (Illa) ou~(l1lb): 50 55 .10
2. Composition pharmaceutique comprenant une quantité thérapeutuquement efficace du composé selon

35 . la revendication 1 st un véhtcule pharmaceuﬂquement acceptable
3 Procédé de résolutlon optique de (+)-6-(4-ammophényI)-5-methy|pynda2|ne-3(2H)one, comprenant les
. . étapes consistant & amener le mélange d'énantioméres au contact d'acide L- ou D-tartrique en excés
b dans du 2-propanol, recueillir le sel cristallin résultant et, éventusllement, rendre le sel basique pour
40 former la base libre oorrespohda.ntq_.__

4. 'Pr'oc'écié tel ‘-tjue rovendigué. dans la ‘revéndication 3, dans lequel, en outre, on dissout la base libre
dans du dioxanne et on recusille. le-filtrat contenant la base libre optiquement active.

45 5. Procédé tel que revendiqué déns a revendication 3 ou 4, dans lequel on utilise I'acide L- ou D-tartrique
en une 'quantité d'environ' '2"& erivii'on 3 équivalents d'acide par équivalent d'énantioméres.

6. Procédé tol que revendiqué dans Ia revendlcatlon 3, 4 ou 5 dans quuel lo sel cristallin est constitué
par un sel’ de dmstéreousomere mtermédnalre répondant & la formule (Illa) ou (litb) :
50 :
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.- 7. EP&0565546B1 *-C NS :CH 5 (+)[HLN / \ _
solvatedamde DtartrlqueZpro- ] m N-NH CH3 o (-) “_DN /
\ n sol vatre depd 63 das tgar trique, 2-pro-

“NH t5 7. Proced6’ de pr eparation’ de ' “II'“”“I “I umumln
(-)- t[4(1456t6trahydro4rrethy| 6ox03pyr|da2|n ol
propanedl nitrile ou de (+3 ra-(1.. .

, 4,5, 6- tetrahydro 4- nﬂthyl 0x0-3- pyrlda2|nyI)phdnyI]hydrazonoJ-
pr opanedi n| trl l e, ay pyr-et-¢ optique supdrieure a environ 90 %
co renan ,lr, 2 de Ad6nantiogbr @laty dbidide-D-taterique.2-pro- Ida
8- (&-am noph n)? ) - ¥ | pyN dazf ne-3(2H) one ayant une pugeedle “opti que
supdri.eure A environ-90 %glte %T'Afﬁ'hree sel on | "une quel conque des
revendi cations 3 a 6,. avel nitrite 20 de sodiumet du
mal ononitrile:r. 8. +greoi sonere internddiaire r6pogdant A la
forml ¢ |<§|| I IE)_, QU oS.OJoYv'iE@H‘aai‘db-Ld&rﬁlilﬁfﬂ-ﬁdoqﬁe 2y o- ]

a (+ panol
panal M --NH .CH3..3 \ao solvate d'acide
-tartrique.2-pro-- alb - ~N-N 35 9. Conmpos6 tel quo revendi qud. dans

la revendication 1 en une quantité efficace pour 8tre utilis4 comre un
medi cansdDt. etocédd’ de erépaaiionr e (-HIPEQ j4f5i6aét@ahy A4S tEEHB@xo-BHyridaZrg)shemalIBy detdono]
m~di cament popanediniilet osu udee CHOHEA(1,4.5, 6@ ahydodinaithyE6-okardpytidazingiphéngiihgdrezons)-
. mammi f br e popaedinitiknayantrune guretér epiquensypdrieurd @ &EiIrdH0906%, comprenant le traitement de
I'énantiomére (-} ou (+) de B6-(4-aminophényl)-5-méthylpyridazine-3(2H)one ayant une pureté optique
_ supérieure & environ 90 % et préparée selon I'une quelconque des revendications 3 & 6, avec du nitrite
\o/ 200 ~ de sodlum et du malonomtrile L

8. Se|s de dlastérémsomére mterméd|a|re répondant ala formule (llla) ou (Illb)

25
o - solvate dtacide D-tartrique.2-pro~ ] Ila
' panol

30
\ o solvate d'acide L-tartrzque.z-pro-] b
_ /- panol
N—KH

35

9. Composé tel que revendiqué dans-la revendication 1 en une quantité efficace pour étre utilisé comme
. un médicament ou, d'une mamére spécmque, pour 8tre. utilisé comme un médicament pour traiter une
s défanl!ance cardlague dans l'qrgamsme d un mammifére nécessltant un tel traltement.
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