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PCT/ EP98/ 04021 . Angi ogenesi s i nhibiting thiadiazolyl
pyridazi ne W@ dglsgdloves ) This invention concerns novel p 98/04021
3.(3-substituted-1 2, 4-thi adi azol -5-yl )pyridazine 5 derivaliues aeting
as angiogenesis inhibitors, and their pregdaration; it further relates to
conpositions conprising them as well as their use as a nedicine.

Angi ogenesis, i.e. th i ith ; i: cells, plays
gi og ; Ol@,elig?cg]g%xuxe 'fhl'f?lfntxﬂg‘ﬁ‘uﬂﬁﬁ(ﬁ&lﬁpﬁ}’daﬁﬂﬂﬁfeﬂ%ﬂﬁ@& pl ay

an i nportant variety of physiol'dgic and pathophysi ol ogic

processes. The devel oprept—ot—a—t0—-raSet-ar—supply—+s—essenti al for the

grow h. maturation and mai ntenance of nor mal tissues. It is also
required f OThi&QHOS’mRﬁ?&dn@&ns"x\!%%pﬂ@l&ﬁd:sﬁtdtéd-@,r2!,4-'tlﬁi’diaid?15-§l%§r?da%ﬁf@r _
growt h 2}2d getasta& s.and is.involyve .d).n a v rdle,ty of ot hef" pat hol ogi cal
condi ti ohs SERYRUVES aclngasANZIagqngsis, ‘é‘HE*d’ﬁ‘a, oF REFParatiopeit furtherimlates to
psori asi s acempbsitiohs corfiprsihp thdm, s well as thdibaseapaieaicag, cal states are

characteri zed by augnmented angi ogenesi s during which 15 normal | 'y

g eocent RUGShLAL oS ERE PN YAl LS Be SR S S e

finﬁ! gg 1(_'anesi wleina vgﬂagmf@ysﬁwgi@amtbpahommmpmm'e%sbs,.a'ggé Q@ﬁﬂ@(ﬁh&t of ad

i nhi bi y uld- : . .Several ‘conpounds
i bi {1y BBl by $OLsEnGR APIE erow. pdRERon and aingeAafiE BF petlor
angi ogeni c HsRuggoHiis also required for wovad healingn dngiagenéwis isicnisicalnfoe solid tumor
hydrocorti sphRfvthsing i is5AQ | Qfe@f F SthleP R I n et

al ., Science 23t0: ?3%\?%{%%%?“4 I_AS\Kﬂe_a\va?:. ggdsgo 8? a_thhgpéetp%lfog{sca} E?%f%{{‘?%s such
angi ogenesi & PePViasulag gavsqrea. giabeus 234nopathy apssissis iand thengmatoid arthritis.,

Fol kman et These ﬁi@hﬁagﬁaﬁs&&bii&,ch&%&rizéd\ﬁgia@QﬂBﬁéii%n&iBEér@sfsid?ﬂin%'Whitchr
regresslison gS lf:ause-d b%/ h arjp [f a hegar I, na&%{/ ment “in the presence of
corti sone") TOrmally quigscent %‘ﬁaﬁ’? °‘§ (HEFLIRg 264 e gxtraegdiylargpaseik oses
ant i r hi novi basriepy proliferate mad migrate to formi riew #3séls. 46 cafittol thedd) dngicidnedis Jul y
3 1991, pyr} ' s r i : ' antipi cornaviral
activity BB bRee forEaids 33t mneiopsnb Gt Wk RE, pRpERicvolld be very
am nopyri daysefel- deri vatives as chol i nergi ¢ agoni sts. The conpounds
of the present invention differ fromthe prior art conpounds by the fact-

that timy asévdrlNar ' ' F ﬂéq i ;I]eﬁti 4no.

particul arl éﬂ b\ﬁ/ t héﬁ ﬁ’&inﬁs. atﬁ:ittdn%lﬁg?ﬂ) S%éfgééﬂtség y %@2@%‘3’%0 %’é‘aﬂg\’%rs or

angi ogenesi &§IABTHE fquqgo?}ptépg,etqlggqseg in the art. For'instance hydrocortisone is a well
known angiogenesis inhibitor (Folkman et al., Science 230:1375, 1985' "A new class of

steroids inhibits angiogenesis in the presence of heparin or a heparin fragment";

%

Folkman et al.. Science 221:719, 1983, "Angiogenesis inhibition and tumor regression
25  caused by heparin or a heparin fragment in the presence of cortisone").

EP-0,398,427, publised on November 22 1990, discloses antirhinoviral pyridazinames,

and in EP-0,435,381, published on July 3 1991, pyridazinamines are described

having antipicornaviral activity. EP-0,429,344, published on May 29 1991, discloses
30  aminopyridazine derivatives as cholinergic agonists.

The compounds of the present invention differ from the prior art compounds by the fact
that they are invariably substituted with a thiadiazolyl moiety and particularly by the

35 fact_ that unexpectedly these compounds have angiogenesis inhibiting properties.
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CONFI RVATI ON CORY -2-
Thi s invention concerns conpounds of formula

[err] og/ds N-oxi de forns, the pharmaceut ically acceppelr/Erosndodl
addition salts an ster eochem cally isomeric fornms thereof, wherein
Rlerr] is hydrogen, Cerrtalkyl, Cferr]alkyloxy, (err]alkylthio, am no,
nono- or ) di(C[err]aIkyI)am'no, Ar[err], Ar[err]-NH,

C err]cycl oal kyl dr oxynet h benzyl oxynet hyl ; 10 R2 and
R3 are hydr 8‘@&1‘“"6‘?‘}/ ﬁemégémgpn%gffpgp}l},aa bi val ent radical of formula
- CH=CH CH=CH-; Rerr], R[errll and R[err] are each i ndependently

sel ected from hydrogen, haI o] ] alkyl R d err]al kyl oxy,
trifluoronmethyl, nitro, am ﬂo—S cya azi do Rr]al kyl oxyd err]al kyl ,
Clerr]alkylthio, Cerr]al kylo m—%jerr] 15 @Br when R4 and R5
are adj acent to each ot hg~t h@y rraw—l-}e t ake oget her to forma

radi cal of fornmula -CH=CH CH=CH-: Ais agﬁbr val ent radical of fornula
[err] [err] [err] 20 wherein

I)(Sr ?\ygr dir eCt@FIO ﬁ]eafm tng Hréeﬁyer : l-.ptagl% a'Ethz{G%EtEJn; salts and Rierr]

stereochemically isomeric forms thereof wherein .

R! is hydrogen, Ci.galkyl, Cj.galkyloxy, C;.galkylthio, amino, mono- or
di(C.galkyl)amino, Ar!, Ar}-NH-, C3.¢cycloalkyl, hydroxymethyl or
benzyloxymethyl;

10 R? and R3 are hydrogen, or taken together may form a bivalent radical of formula
-CH=CH-CH=CH-; :

R%, RS and RS are each independently selected from hydrogen, halo, C;_galkyl,
C).¢alkyloxy, trifluoromethyl, nitro, amino, cyano, azido, C;.galkyloxyCj-¢alkyl,
C1-alkylthio, C;.galkyloxycarbonyl or Het!;

15 or W_hén R4 and RS are adjacent to each other they may be taken together to form a
radical of formula -CH=CH-CH=CH-;

A is a bivalent radical of formula

—N— (a-1), —O0—Alkl-Xx— (a-4),
i -

—N—AlK-X— (a-2), —O—AK'-X—Al*—  (a-5),0r
57

—I;I—Alk'—X-—Alﬁ— (a-3), - —S—Alk!-X— (a-6);
R’l

20 :
* wherein X is a direct bond, -O-, -S-, C=0, -NR8- or Het2;
R7 is hydrogen, Cj.galkyl or Ar2methyl;
R8 is hydrogen, C;.salkyl or Ar2methyl;
 Alk!is Cj.galkanediyl; '
25 ,__Alk2 is Cj_4alkanediyl;
Arl is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently selected
from halo, Cj.galkyl, Cj-galkyloxy, trihalomethyl, amino or nitro;
Ar2 is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently selected
from halo, Ci.salkyl, Ci-galkyloxy, trihalomethyl, amino or nitro; '



Rlert] is hydrogen, CJerr]alkyl or Ar[err]nethyl; Al k[err] is

d err]al kanedi yl ; 25 Al k[err] is (Jerr]al kanediyl; Arferr] is
phenyl ; phewyds/ssetsstituted with 1, 2 or 3 substituents each PETERIBQERH | y
sel ect ed fromhalo, Cferr]al kyl, C[err]alkyl oxy,

tri hal onmethyl, amno or nitro; Ar[eB¢r] is phenyl; phenyl substituted
wth 1, 2 or 3 substituents each i ndependent ly sel ect ed from

hal th t

1O O K Kol et ete st eieR PO prtovu B, SiAdizon yi

| soxazol yl , oxaditigiagdlyl, isothiazolyl, ttnadzazolymranmtcylinyl; zmitdnchmﬂmlcychc

t hi adi |yl i

m;yao'p?.zﬁné 1y, pERBERY Ry AP b RBRRHE b a caroen stom with CASlBATA ©
Het[err] i s Het? isaetyahydrofacan; aéetrahydmfythndﬂbwnteémsh Cosalkal e hxane a .
Jerr]algyl; a dignane substRuted with C gmyﬁla%&e&ﬁ{e byaaﬁ»am Il %&ft&lea'»{%i a

di oxol ane; or a di oxgl ane substitute
As used in the f(ﬁleﬁj’é)l?ﬂg definitions and hereinafter, halo is generic to
fluoro, chloro, brono and iodo; C[err]alkyl defines strai ght and

branched ¢ halsrhseawﬂetfs&gb d&fﬁﬁt@&ﬁ ahd heréiﬁ’éi“te(}alllﬁo 'fbag’dn@ﬁc t6 fifbro, Eﬁnof

carbon ato such , heth
oty er MBroms Ad it facin! Brfibes e and E{%Fbiﬁw%qtgmw?mw ude
Cerr] a10<yl radicals hevihg Groe lh@mhﬂmmesomhemms fm'\eixﬂgtpﬁz hfetlfylpahjap rolydms

h tyl
Zﬁg tﬁz i k@’“%%ﬂ%ﬁ@k’e% rggt%)ﬂmpﬁc?g?l hes B \)aqaglr}'?xs?‘Fgﬁé Q% gpa%ched
chai n satur ﬁledlkwanddwlbghenlmdageesﬁhwabhmng Sto 6|¢a12>0n@tatns:wdhms forons

h f diyl
and the |1 kEXEEPID Pyl 22mEmp AR, HoxyLi Ry ARARA Snlthe ke, o cetBiiby R 151 ¥
met hyl ene; &6Hnes bivaleal steightiaps bil'%“ql?ﬁ‘éﬁ’i‘alf‘ éatPF%‘FQJH}éif@f%P?f} Eﬁdlkfe'f\lr‘e’@ﬂ‘?llg and
t he h: ghsra from 2ttbml‘&ﬂ1uzﬁ§m§ Resesd, fﬁk%&aﬂ@l& 1tzleﬁaaﬁaﬁ ) h s as, for
exanpl e n an ex i er
r ef gps to a c B@H? lyig‘%/’{f{fﬁe liks: C"“g‘lk %ﬁ@{ﬁ E%’aP o lﬂ‘é}u&‘)#éﬁﬁ%g ‘ﬁ?’lt
present i nvendthylene;eadii vedlkanediyhds me4ntAo nxmh(drr('zpajkanedxyl and thedighéhe
ni trogen of htoﬂf‘olo%!ﬁ%%érlofﬁg% Jf‘éy t¢ § cRbBh I YachiaKR %ﬁn%llg ?» eﬁ entBRHIY

nt ra |caI A

noi ety of Anal ogousl erever
is (a-4), @}le&neéafleydthe like. Hﬁetmgféng refertﬁlwarcaﬁloam groupys ef er abl y
l.i nked 20 the pyridazi nyl noiety. Exanples of 25 the bivalent radical A

f_‘é e for i nstwheRwver in the compounds of the present inventioh ¢ Bivalent radical A is (a-2) or C

(a-3), the nitrogen of the -NR7- moiety is preferably linked to the pyridazinyl moiety of

said compound. Analogously, wherever the bivalent radical A is (a-4), (a-5) or (a-6)

the oxygen or sulfur atom is preferably linked to the pyridazinyl moiety. Examples of
25  the bivalent radical A are for instance,

i %
\If/\/N\ \I;I/\/\/N\ \III/\/O\
H CH, H
\1?/\/8\ \I;J/\/\ \I;I/\/O\/
H CH; CH;
B
SN SN ON N0



-4- The pharnmaceutically acceptable acid addition salts as nenti oned

her ei nabove are meant to conprise the therapeutically active
non-t oxi c @@ ¢b/s8ekdi tion salt fornms which t he conpounds pefr/dresiauda (1)
are able to form The corrpounds of forrmula (I) which have basi c

properties can be converted in their phargaceutically acceptable acid 5
addition salts by treating said base formw th an appropriate acid.
Appropri ate_aci ds conprise, for exanple, inorganic acids such as
hydrohal i ¢ AB¢ Barmacgutioajiyasesntahle acigraddition sakyas Bispuened her¢igabayeldreir i c;

2;; ri fe pggﬁﬁ&gﬁb(‘crog{ﬁﬁs&lﬂ% thefad cra,gwly atclﬁge ﬂéﬂ-@(ﬁlﬁ a@ialadﬁufeufsalé )fgmlxscwﬁ&h for

mat oni o, the Ceyplls 6 forinale @ 5 4Bl o oimm T comhedtinas ot e €) Whigh ¢,

tart ?r i c, chave Basiopoperties varf boéanveitdd in m‘eirqma&nhéeuticﬂly megﬁbﬁsdéid oni C
-t ol uenesu

P the 3 kedGHb salf'sy @k AR 4 i WA BBropriats peid s poBmsfit SEER ¢ e

hydr at es aneompse fonexamplel diorganic fagidssuch as hydsphalic ackds, c.gnlpudrndﬂoﬂé or

formul a (1) hed@bRithie acfl; Eﬁlrﬂﬁ‘ic %@Pbﬁ&pﬂfm@ Hlﬁcbﬂafeqmgﬁacﬁfs oxeor%em acids ye,uch

hydrates, al cohol ates an term st er eoc
i soneric fo??r@b?xaé‘éﬂlf?rcﬂ‘}ﬁ% P5PPang Y droxy scetigslagtie pyruvic, oxalie.gnalbaicor e,

defines al | spisit l.£ baemBalOR i AR dfaldid, ffnatib emERER AR Bt NAEH atbuifBhic

ohi o’ o mEpeStetoniE bt “aﬁga?ce et SR Ay e sy, vy

possess. UnhaiwhommnmcandmehkeM| oned or i nd| cated, the chem cal
desi gnation of a corrpound encorrpasses t he m xture of all possible

t h whi ch . Said
i xture oy 108 i) SAGRMGon ST Colod R Po RS Pad b sotyent plfas forms
mol ecul ar swhight ﬂbp@ouiponmfdonpuiar(ﬂ ar@\ableso forao cBxamplat bf/suchdorns arefegs.ms

of the &5 he@IRRVUALSHAtef I) both in pure formor in adm xture with
each ot her age }lln engﬁd to be enbraced within the scope of the

present invention. Sone of the compounds of formula (1) may al so
exi st in thdhe termustenepehemicaliyrisometie fiorms of commpowpdsipf feowyle (otas ased i citly

i ndi cated i nexrememewcfﬁegm;basme cbmp%ﬁ&%we @ﬁoffhe's%% }(ﬁﬂ%boﬂ&ehmaﬂh%he
scope of the ‘ﬁresent aﬁl

of formula bIY©SFRCRE: b%ls 2’8&%"1%‘1@??6%‘& thre8 lmeaﬁmﬁh STuCtifes putieh e ot
wher ei riZQ)nelmcrchmgmble whichahe corapourils af €ormila (E@ﬁhytphsﬁé'se Unless offer&fk! ed

N- oxi de, ?énﬁﬂh%y mﬁgzgtcé:% Me%l:ﬁl@osal %'ﬁgﬂtﬁn Utz compound QXéolnqgazslscnsy the '

ni trogens 3
mixture of all possible stereochemically isomeric forms which said compound may

possess. Said mixture may contain all diastereomers and/or enantiomers of the basic
molecular structure of said compound. All stereochemically isomeric forms of the

25  compounds of formula (I) both in pure form or in admixture with each other are
intended to be embraced within the scope of the present invention.

Some of the compounds of formula (I) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formula are intended to be included
30  within the scope of the present invention.

The N-oxide forms of the compounds; of formula (I) are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the

so-called N-oxide, particularly those N-oxides wherein one of the pyridazinyl nitrogens
35 is N-oxidized.



-5- Whenever used hereinafter, the term "conpounds of formula (lI)" is
meant to include al so the pharnmaceuti.cally acceptable acid addition
sal t s and wblogggepeoi soneric forns. A group of interesPCHREPIHMIBLINIS
consi sts of those conmpounds of fornula (1) wherein 5 one or nore of the
follow ng restrictions apply: a) R-8¢r] is hydrogen, ([err]alkyl,

am no or d| (d err]al kyl ) ani no; b) R2 and R3 are hydrogen; c)

e o B hilepayer sk hérkinkgy, 558 Rt SRBRDURES o¥topgpBrf i freSil SYeiRds™

d err] al kyl sixy ta plramybcemtichidy pevepiableldrid ad;htmhealm arad :dhsteneax,*.omhciomn;s (a-2)
or (a-3) wherein Rlerr] is hydrogen or (Jerrjalkyl, or Ais (a-6)
g?g][ glr 2b|xy| A gofoupA lo% h&r&%ﬂg&fqﬁ%@&ﬁ%ﬁbﬁﬁé@ of ﬂloﬁg ngﬁ@?@ﬁ go:f féﬁ%lﬁ; (13 Wherein
conpounds aope bhmeee ofthp follaikingrefticthonsapply : wherein Rerr] is 15

hydr ogen, I; I ] and Rlerr] are
hydr ogen; %egl lgh%&ggicg W i iagrfed)i&f? é]‘ﬂ,kyeﬁagél:"%h|6ndependent ly sel ected
fromhydr ogeh) ArERy | C[err] al kyl oxy, trifluoromethyl,
nitro, C ergj R4kgb aﬁm«'ﬁrab@eaeh ifide géﬂtl&ﬁ[)f §e]e&éujfrbhﬂ1ﬂrﬂgﬁ4neﬂilor@gisﬂﬁ}l Alis

2 4 wh f
(C[aera]al kanedlg:galf6 kyé‘é?‘%'“kl %‘5 yl'duﬁf?tr) b6%)?“§%ﬁ%?&ﬂt¥§ g ELgse conmpounds
of g;)rm a @ )he/\lisiealenmﬂimles (a-2porv@l-Brwhereiti Rals lﬁ(dt@geﬁ&rﬂl;sa(l@"l‘%rAw
a- erein g ed grou
(()f conpounds é?’gﬂ"ﬁ' gé%#lggﬂggﬁngg%dﬁéils%z} éa-S)é}{F[%e)rm?fe%r%f ? P
but anedi yl . 25532.4a1kancdm t preferred are:
6-(3- met hyl -1, 2, 4-t hi adi azol -5-yl )-N-[4-[3-(trifluoromnethyl)phenoxy] butyl -3

d
2,4t bt £5BEREAE B of opp Pi‘?“%%é‘?%% P N
3. pyri db¥| n@yﬂmen,aﬁamalkyl or di§”1alipd)amino; R are hy rogen R4, R> and RS are
, 2, 4-thi adi 3z&f mae; ér)deﬁhﬁ ﬂeléé’te& frohd h}tﬁb ‘hmd I‘Hfh M), - 3-

SR R e N e Do RN

conpounds  of(a-B)gaph) @B ¢6) wherin Adid! is prefgmbly Ghlsylkbsediylepar ed by reacting a
pyridazine of forrmula (I1) with an internediate of forrmula (I11). .
-6 20 A preferred group of compounds are those compounds of formula (I) wherein the

" bivalent radical A is (a-2), (a-4), or (a-6) wherein Alk! is Cj_4alkanediyl.

A more preferred group of compounds are those preferred compounds wherein Alk! is

butanediyl.
25

Most preferred are :
'6-(3-methyl-1,2,4-thiadiazol-5-yl)-N-[44[3-(triﬂuoromethyl)phenoxy]butyl-3-
pyridazinamine
N-methyl-6-(3-methyl-1,2,4-thiadiazol-5-y1)-N-[4-[3~(trifluoromethyl)phenoxy]butyl]-

30  3-pyridazinamine, and
6-(3-methyl-1,2,4-thiadiazol-5-y1)-N-[4-[3-(trifluvoromethyl)phenylthiolbuty}-3-
pyridazinamine, and the pharmaceutically acceptable acid addition salts, the
stereoisomeric forms, or the N-oxides thereof.

35 . The compounds of the present invention can generally be prepared by reacting a
pyridazine of formula (II) with an intermediate ‘of formula (III).



[err] In the foregoing and follow ng reaction schemes W

represents an appropriate reactive | eaving group such as, for exanple,
hal 0, e.g.4blogRENRe Chl oro, brono, iodo, or in sone 5 | nst aPCEEPW/0MY al so
be a sul fonyl'oxy group, e.'g. nethanesul fonyl oxy, benzene- sul f onyl oxy,

trifluoronethanesul fonyl oxy and the |Iike rgactive | eaving groups. Said
reaction is perforned follow ng art-known procedures such as for instance
stirring both reactants t,ogether in a reactkpn i nert solvent, e.g.

N, N-di met hyl f or mami de, acetonhtrise, met hyl i sopyt yl ket one and t he
like, preferably in theNpPesenf®\of a base, e. g’ l um 10 hy&iogen
carbonat e, sodi untarbondlf e/0or M ri | afni ﬁe A actTon may veniently
be carried out at a tRérrpeP’atur’é_Nangl ng bet ween r{oomtenperature and the
refl ux tenperature of e reaction m x@¥e. R R® The conpounds of
formula (1) wherein the bivalent radical A is a radical of fornula 15

(a2), (a4 5@&13(;%,;%@%%?‘“ oV el EhkmBONher s SABONBIREDR

represent ed
exampleahdloo.gf ﬂu@ml dllewbromo,godmwrm somet he

of formul a (igav_i;rgjgranp such asj,
M tsunobus reqtdBs WPy Y B a shifohhok) Broup, . gSﬁie%arneaﬁfdns»MySb&%ﬁé ed out

in a reaction-jnert ent such as presence of
tri phenyl phoSPHEemEo% aﬂﬂwremﬁﬂ@aﬁgnlfoamw @ad Ehﬁpkea{eécm laexmg zaoups Said
[err] i fol lreactxon @Jﬁéﬁ&medtfbmowmgm@ummﬁm&edm m&llasffbr iﬁa@naé Q8Ti both
prepared fol |l ow n art ti o act i
i nt er medi at e "¢ ch\?lz)rea% inen 59&%5{3 hﬁgt%&%‘aff e&%‘gf"ﬂ%’d
above, wth mqnhﬂnsnbbtmjlkétonmamé\mccv\pmfmblym thcsprasr.ndebf abake, e.g. sodimave.
[err] 10  hydrogen carbonate, sodiumcarbonate or triethylamine. The reaction n'iagfconvenient]y
be carried out at a temperature ranging between room temperature and the reflux
temperature of the reaction mixture.

* The compounds of formula (I) wherein the bivalent radical A' is a radical of formula
15  (a-2), (a-4) or (a-6) wherein X is a direct bond, said compounds being represented by
formula (I-a), can be prepared by condensing a phenol of formula (V) andan
intermediate of formula (IV), e.g. by using the Mitsunobu reaction (Synthesis, 1, 1981).
Said reaction is carried out in a reaction-inert solvent such as, e.g. THF, and in the

presence of triphenylphosphine and diisopropryl azodicarboxylate (DIAD).

20
2 g3

RS
o )\ N_N A'—OH + Ho—< j — )\ >—2N:§—A'-o—<:l j
aIv) _ (-a)

Further, the compounds of formula (I-a) can also be prepared following art-known
O-alkylation reactions by reacting an intermediate of formula (VI), wherein W is a
25  leaving group as defined above, with a phenol of formula (V) wherein A’ is as defined

above.
R2 3 R3
T S>—2‘_S' —<:|_\ R N/s>_2——§_ .<:l—\ RS
A'=W + HO —— e
R‘)L N/ \N—N |-) N—N Ao

(VD) (-2)



Said O al kyl ation reaction can conveniently be carried out by mxing the
reactants, optionally in a reaction-inert solvent. The addition of an
appr opr i ato b@s@asuch as, e.g. sodi um car bonat e, sodi urRGR/BPEHP4RI
carhonat e, sodi um hydroxi de and the |ike, may 5 optionally be used to
pick up the acid which is fornmed during t#e course of the reaction.
Further, it may be advantageous to convert the phenol of formula (V) first
into a suitable salt formthereof such as, for exanple, an alkali or
earth al kal i he, net

| lt, b ti Wt i b
Gat i nod hor Sk OwIEY aRon et s cofyentengy be'oatrid oo b A BRI PR Rl ¢
reaction w toptibhally int £reaetio r&imrmn‘olfm.rmheaac(du?c)n ofSini appropriatebaseGucls esyesvgat
I ted t rat ur ne [ : '
bart foul ar CREPAEBPRE ol RGGoRte chbofa] sddhin b0k W lnd e Bt hngy |
reactionS  optionilky be usedrdpick epthel agid whichdy formeskrngingthe eonrse of themeartion.

sai d al kyl atg gfﬁt?ﬁ{ag?)e advantagedid %6 ceiver B phehdIRF Phieia SVFHirstnto GOT
exanpl e, oxygen-4'ree _argon or. Nitro

.. 15~ Th ds of f I

I i P I N
! nt? each otraséti@qugm?m h@@p{i?tkmwmau?ﬁmgm@w?ﬁa agbsémﬁl Arquﬁag For
i nstance, conppu of, f.ormil a erein tk al e a is a
radi cal of SgPdosaTt?%F‘HdP the tgactor B}tb\é\ﬁ%}n Wgﬁ?\ °t<¥qr§m&e(t\;2ﬁa§§u§% aHldaet 2 is
a di oxan® caonesvimoslesated derhperatures may enkvance dlspatdofithe ceacponsnderedf f or nul a

Y wher of : : - : - ke _
The coﬁéﬁhﬂoéa?%&l%%?]%ﬁ%&ﬁ%"% SiriBa e me ARIFteortle SORCHAARE.
N- oxi de mixterensAdditionaliynis rass bk adieatageousigunoadugtspidadiaylation regction
trival ent nii{{98R ideM a&rﬂo%ﬁher% such 2Y, € k@nipk, @xyﬁ—ﬂe%@&h%hit%eﬁ%@ﬁ; ion

may generally be carried out by reacting the 25 starting material o
formul a gl) Wi th an appropriate organic_or_inorganic peroxide.

Appr opr ildt e Theoeqapeunds ef sxmaa (3 gy iusber boprepaisfby conygrtpg gemppardsalde,

al ral I fdm_hgd (IPint&@dchibthdiartordéng Rt a{-kmﬁgra@iaax@fc@maﬁaﬂ rahdtioR. OFdrde,
pot assi um peyoxi de; appropr e organic,.peroxi des ,.may conprjse peroxy
aci ds such aSStapgs. COMPPRds gp{o"%“iaf)@n‘fg?fgghﬁhﬁ -?é?%i%‘ﬁ%alﬁ?g I(#Pcﬁg?fg
substituted foemnimn@e2irtb ¢p6) seheiain Xcisdet and s4d Het? is a dioxane can be converted to
3-chl or obenzgne.- ' ' L C.:a64 A : pxpacetic
acid, O SRR AR oy O (AR A RN CB% £ TG o0 myBRIPTETe
sol vent £0ar eundesacidieensiditions. wat er, |ower al kanols, e.g. ethanol and
the |i ke, hydrocarbons, e.g. toluene, ketones, e.g. 2- but anone,

ha ogenat ed PHElcORBERRIE Gkl ¢ THAPAITBE BaMorted b othids fonddlg Alihiide

:sl'ﬁlavg'? arti ﬁgfqmﬁéwaw'g\gaamk%% peerlies for canyering aisivaleat Ritrogrn B8O #dunds
and are Neowiaeforina| $aid aAvakidatibreraactiominhal geférallp be dardied @utlby geakfing the
conventipnal o, Gaet h9rial of fobhRfaXH Witk 2l GBS cPriate SBIME of thotMhi@hlroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali
metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;
appropriate organic peroxides may comprise peroxy acids such as, for example,
benzenecarbo-peroxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
30 - 3-chlorobenzene-carboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. fert-butyl hydroperoxide. Suitable solvents are, for example, -
- water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g.
2-butanone, halogexiated hydrocarbons, e.g. dichloromethane, and mixtures of such

solvents.
35



5 Internediates of forrmula (I1) may be prepared by reacting conpounds of

formul a (VI 1), wherein Wis an appropriate |eaving group as defined
above, t\pogg,ségﬁger medi at e of formula (M 11), opti onal?(;lrmmwdoas its
acid addition sa [err]

NH 10 Internedi ates of forrmula (§-11) wherein the bival ent radical
A represents a radical of forrrula (a-2), said internedi ates

represent ed b i nt er medi at es qgl Il - or wherein sajd radj cal, A
represents alPuHAGRE materys aly 501(‘50 {he 1ntermediates arpkmoyyn.cOTRROINGS @A aFF by

i nter nedi at e@oxﬁrhbic:én)y av@.ﬂﬂ:lb@r ﬁia@'rt&,r;ﬁdpdwd aceding Go Ehrdichtionu rrefcﬁcﬂdl ng hal o
anal ogues, .d I nt earl di at e.s _or (X), wth an internedi ate of
fornula (X )proce urés gohet Said reaction can be

carried out by stirring an |nterrred| ate of formula (1 X) or (X) with 20 an
i nt er nedisat eInvérniediates of forthylai(l) maydeqirepated bie rdacting vempownds lof fsrmuda GVIY, HF,

in the ese f erature. be
raised in a Wg%r&n Wi ?@@\éiamébﬁgg%%r a Sirngxglr’]{’j‘tkt' ﬁ"rg?’f‘ﬁ renpe Lture
of the react foymuls Q{IID coptionally added as itscastd adslition $adt. r eact i on may be carried

out in an autoclave at an increased pressure. 25 The internedi ates of
formula (1 X) or (X) @an ag*s0 be reacted with an internedi ate of

|}

formula (XI) wherein gnefof the hydrogen atons NH the nitrogen is repl aced
by an appr op EACHI NG GoRYp, «SURR-dsype. 9—a bgnzyl gsoup. |f
desired art-known N—N V\D’98/ 58929 :
-0-
(Vi) (v
10

Intermediates of formula (IITI) wherein the bivalent radical A represents a radical of

formula (a-2), said intermediates represented by intermediates (III-a), or wherein said

radical A represents a radical of formula (a-3), said intermediates represented by

intermediates (III-b), can be prepared by reacting their corresponding halo analogues,
15 ie.intermediates (IX) or (X), with an intermediate of formula (XI).

R4
5 : .
e ; .
\_' / X—Alk —halo + NHR! —————— & X—Alk —N—H
RS (IX) [0:4)) : R6 (1I-a)

Rs\/.—.l_ , _ :
\\_| / AlP—X—Alk'—halo + NH;R! ——> \_ Alkz-X—-Alk —N-H
R® &)

(XI) R6 (II-b)

Said reaction can be carried out by stirring an intermediate of formula (IX) or (X) with
20 . an intermediate of formula (XI) in a reaction-inert solvent such as, e.g. THF, in the
| presence of calciumoxide. Optionally, the temperature may be raised in a range
'bet_ween room temperature and the reflux temperature of the reaction mixture and, if
desired, the reaction may be carried out in an autoclave at an increased pressure.

25  The intermediates of formula (IX) or (X) can also be reacted with an intermediate of
formula (XI) wherein one of the hydrogen atoms on the nitrogen is replaced by an
appropriate protecting group, such as, e.g. a benzyl group. If desired art-known



functional group transformations may be carried out before said protecting
group is . renoved using art-known procedures such as, e.g.

hydr ogenat {y@yosydsddy pal | adi um on carbon in the presence BETHEPAPEHRAH
gas.. 5 I nt er nedi at es of formula (1V), wherein A" represents a bival ent
radical of fornmula (a-2), (a-4) or (&0-6) wherein Xis O can be
prepared by reacting an internedi ate of fornula (1) with an

I nt er medi ate of formJIa Xl n a reagtlon |ner£) ol vent such as,

N, N--di met hy | fuBp4enal Eoup, %S%WB E%Sadt‘ P&"‘%‘iﬁntgaﬁff’!ép bsase
such as, e. g-emoved usﬁglammiowxbmaéchxreﬂﬁch as, e.g. hydrogenatton with gatladiam on

Corrpounds of rmJI ﬁBI&rp e internedi ates nay have one or nore
stereogenlc ‘@é ?‘b}% F “‘%Sﬁ‘é‘t" stru cgt%r-'rgragI present ina Ror a S

configuration. For instance, 15 conpounds of formula (1) wherein the
bi val ent Sr adintetine8idtes of fonﬂthladIV);)fwhbmlm tepreseR)s a bivalent radical &f) fordneladarR),

Al k ' | .
conpounts 38R S) R £, A ﬁeﬁ% ﬁfgfdﬁﬁtaﬁt!‘t&é@%?%gﬁmﬁﬁ
her ei nabove @Bswith pe intprmandiate oF f cnw KT e wpetioncinensglvent sush asoe.ga of

racem c m XtNW%uﬁEth?I?@t‘?ﬁdxﬁﬂSrﬁld’tfﬁtﬁhaﬂﬁfh 8 pYeRAESbPLsuitable baké SHBIPLC e
anot her follow.n known resol Ution procedures. The racemc corrpoun&s

of formula (¥9 "I’Fﬁfaﬁemé@nverted into the corresponding “di astereomeric salt

forms byl0 reaction with a suitable chiral acid. Said diastereoneric
salt forms are subsequert!y R separated, for exanple, byr3el ektive or
fractional cryst aHAszat | nd the enantioners are 25 .18 ber t herefrom
by alkali. An alt \e r +of egapat Hrg—+e enanfi c A'~pf O B
of the conpoundgg-0 (1) involves liquid chr ou¥ aphyw-4$i ng a
chiral stati onaré)sphase Sui tabl e chiral stationary phases are, for
exanpl e, polysaccharl pa Pcul ar cel l ul ose or | ose
derivatives. Commercially avail abl e pol ysacchari de based chiral

stationary phm%%uaa@ommaia@j aridAonidof thBintéXmedidtes by héde ofdlorafigre30  OK,
and Chiral pak A

Dr opr i | uepts or bi,l e hases
for use in cﬁtﬁfﬁ%ﬁ?ﬁc&ﬁn St‘%ftg ﬁmbcg'll{?s'é‘c, '5) gﬁ gﬁ W?ﬁl%?
are hexalfe andmpounds dffernhulk €T) whedeih |t1me:lbmleht mdical aak alradivallof aierrmtlh z&ma.b to
I sopr opanol )l 14 r 95&55 r forrrs
may al so be ?e:r gre$¢ ‘5‘%‘ t Egzéﬁc??&ré Eelgdlxl %F'nn a%ﬁarsgé}g &éﬁ{ng%fgg&ﬁg?
| soneric forﬁ@m@fml@ ds88ansk&hbri ate starting materlals provi ded that the

The compounds of formula (I) as prepared in the hereinabove described processes may
20  be synthesized in the form of racemic mixtures of enantiomers which can be separated
from one another following art-known resolution procedures. The racemic compounds
of formula (I) may be converted into the corresponding diastereomeric salt forms by
reaction with a suitable chiral acid. Said diastereomeric salt forms are subsequently
separated, for example, by selective or fractional crystallization and the enantiomers are
25  liberated therefrom by alkali. An alternative manner of separating the enantiomeric
forms of the compounds of formula (I) involves liquid chromatography using a chiral
stationary phase. Suitable chiral stationary phases are, for example, polysaccharides, in
particular cellulose or amylose derivatives. Commercially available polysaccharide
based chiral stationary phases are ChiralCel CA, OA, OB, OC, OD, OF, OG, OJ and
30  OK, and Chiralpak AD, AS, OP(+) and OT(+). Appropriate eluents or mobile phases
for use in combination with said polysaccharide chiral stationary phases are hexane and
the like, modified with an alcohol such as ethanol, isopropanol and the like. Said pure
stereochemically isomeric forms may also be derived from the corresponding pure
- stereochemically isomeric forms of the appropriate starting materials, provided that the



-10- reaction occurs stereospecifically. Preferably if a specific
stereoi soner is desired, said conpound will be synthesized by
stereospec‘w |§ gg;ghods of preparation. These met hods w PET/EP98/04021
advant ageousl y errpl oy enantionerically pure starti ng materials. 5 The
conpounds of formula (1) have val uabl e phgt macol ogi cal properties in that

t hey i'nhi bit angi ogenesis, both in vivo and in vitro, as denonstrated
i n the pharnacol ogi cal exanple C 1. In view of their

phar macol ogrezatiomotcurs stereospesificaipoBrederably if aspenific gteyecisomer is degired, said

phar maceut i gghha Mﬁﬁ@@nﬁxe@&b@ b9@€&édsﬁ€cxﬁé‘|rﬁe'ihocﬁtc§&n%ﬁiﬁﬁmnc Aftle¥e | SONET i C

forms, or oxl1 de forns pg f, are inhibitors of angi ogenesis.
Theref ore, mqg}qggé‘ﬁggfigantageouslyﬁm X eRantigmerigally pyresRHiRg MR, | r eat

angi ogenesi s dependent di sorders such as, e.g. ocul ar neovascul ar

f' E eastes, NERY 86mpbaids Bf FHHRITR (T fﬂxlaﬁé)ﬁé]hﬁblé pharmeReldgical ﬁﬁipéﬁidiﬁﬁ #at they
I Drop aSIa

A AN TN A N T RN

control sol exarhpled@.1gr owt h, such as, e.g. breast, prostate, nelanong,
renal, colon, cervical cancer and the Iike' and netastasis

He , th t t d 1) f

ne b0 | iR hEF R aRtasial AR} UEERTRRI S R B MR & () Tor
t he maniff ac phamaaéutacally acceptabl¢ scidvdditiousalty, swréachemivglly gromeegicfodapandent
disorders. Nosige thihothEor rd ARUIRH of ABRScAlyL PRtk ShefgmpauTS 10 the

treat nent or preven |0n angl ogeirre epen ent rs t he
present i nvénhibigers greowsefil 4o gontealins reat angiegenesiy dependeniisorders sueltasasigeml s

suffering foeatas H&R'agélﬁw&iﬁfﬁes, ﬁ@éﬁsémmgm;&ﬂ@ "dia%bﬁtgrén'ﬂgpathy, reuaeﬁta@m c

adm ni stratl%n qof .a.therapeutic ective anoynt o nlt)l’ é)rrrul a

(1), RPRJ?&IM’CH}“& OHP?QT%E% TPRRFY RFO%{E%-&‘%?BF&“%‘&% ii@awm sal t

t hereofl15  arthritib.n A¥ogungibgdnesis inhibitdns Iarqommtao ebmgolcalid pumpegrionals, suche

subj ect co und d 0 t,i | forns
o OB, e, meh ORI, B8 chilh Cof AR REAKE 8

for adm ni st Shay rce
conposi t i ongneséstadis.s i nvention, an eff ect | ve am)unt of the particul ar
conpound, in base or acid addition salt form as the active ingredient is

combi ned i n HHoL 'RL Sre%gﬁ@ ﬁitéi{ D0 id é:libs@s HJ%%EF%?H?& Wok%upgfrﬁﬁ%%ﬁ?é Ggarri er

whi ch carrier vari et on the for

of  pr epd at Toieias b el 35 he use o eRyATPORAS af formHla. b Tprihe PRRMGRGRerRIof &

conposi t i ongpéiSarfl@ fértadaring Anpidigbidsis dpeRdEat disorders.f Or m sui t abl e,
pref erably, for adm nistration orally, rectally or by parenteral injection.

For exanpl e, aring the tions in.oral dosage for any of the
usual P In v:e o? Ble usetqll ness of 813 sugjject compounds En tkw treatmient or pxtgvmu n 0

angiogenesis dependent disorders, the present invention provides a method of treating

25  warm-blooded animals suffering from such disorders, said method comprising the
systemic administration of a therapeutic effective amount of a compound of formula (I),
a N-oxide or a pharmaceutically acceptable acid addition salt thereof.

In view of their useful pharmacological properties, the subject compounds may be
30 formulated into various pharmaceutical forms for administration purposes.
To prepare the pharmaceutical compositions of this invention, an effective amount of
the particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture with a phannaceutibally acceptable carrier, which
carrier may take a wide variety of forms depending on the form of preparation desired
35. for administration. These pharmaceutical compositions are desirably in unitary dosage
form suitable, preferably, for administration orally, rectally or by parenteral injection.
For example, in preparing the compositions in oral dosage form, any of the usual



phar maceutical nedia may be enpl oyed, such as, for exanple, water, glycols,

oils, al cohols and the like in the case of oral liquid preparations
such as suwﬁh%sggbs, syrups, elixirs and solutions; or SuiEPIsasellers
such, as starches, sugars, kaolin, lubricants, bi nders, disintegrating

agents and the like in the case of powdersl- pills, capsules and 5

tabl ets. Because of their ease in admnistration, tablets and capsul es
represent the nost advant ageou.fs or al dosg&e uni} form in which case
sol i.d phar mibammaesatical amediapay hegmployed, §ish a5, 9t ¢ xample, WaLer, gRYFolsRilsni er al
conposi t i onslcdHofs frthé Hke Y thie cdseidf dryl Kaqui preparations such £y suspensting) syraps,

I t in |l . Lt h_ot.h I | | .ai
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prepared i n tifiderswhisintegtating agents and theriikeiin dae caskiofi powdetst pidls, capsules and
sol ut ons0r anidlX e dor Wit B 3 daministratidhi GBRE Rl CHosPRs rdpi3f BB lrfost
suspensi ons nay also be preparecej I n which caSe approprrate . Trqui &
carriers, suasiyen@eeysagdidosagaitnit fosmy incwhich gasssalidphgpraaceutigaligagriers are

conposi ti oNSphvjously &wam.eFéx%ume&ué@ﬂmﬁgmeraaﬁwramlq&uamﬁsmﬁgﬂgé er
optionally conprises a peneti?gél on enhanci Q%gag?nt g{&%iﬁgr a suitable
wetting agentterilgyyaternal egst anlapgc patt. (houehiherdpgredieats, Tor &, ogd any
nature in m sphibility) ARy tbediciudsthi Infectatits solmismsoifor eRimplel iy dePrepiréd imant

acm ni <fat 1 GicRabs by fopiensts sl GRS e Bl of S e

desired conpglscesecobitiofhingestabderpuspensionssmapngiso be preplacedaidwhricls caseaygpprapriate

vari ous way Sy . I ~ QR "

o ntnent - Acgid ariers oApkhiiz %??ﬁ?“ﬁﬁ%q?% r. P SPlovel. 1 hedRmpositions

sol ubi | ity owdtablerer percutapenusadpinigiraipm theccaraeraptionally somptisesya pasewation
sui tabl e in édiinBingRgémiana/dr afsuRable Weking agent, @PHTBAAIY dodiined with sulthbik S
especi al_Ly ada/(ﬁnt aggous to fornul ate the afohemar&tqlone phar maceut i Cﬁl
conposi tPons34HH YRS FRY Bature MRICF HFORoLens, Which Additives doinof calsy a fignificant: y
of dosage. deleteriboseffiect tnthe skim. Salsaddiodts nrayt faeilisgre thief ddnainistratiomth the akins

her o ; . : e bl .
dosages. —eachdiS By Bt ltotl (PprepBithE Beitll doingtid i TS bddions gmay
i ngr edi ent cht adminisered in parinhsvashe gdas p fraasdermphbpaich. iag aspeteen, asan

associ ation ointmentVAkid ddafidnesaits b8 i) RHSIITRER Hidreled Gt Dubifvyat g Of
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sol utions orcemppsitieasons, teaspoonfuls, tabl espoonfuls and the |ike, and 30
ohar maceut | ciie efEu d888kecous fo formple ulaflreBRCh S alugble
for exanpl e, cemppsitions(ipsiosagevsiit fomaifprease bf adminisstasientand uniformity of dpsgees
55 el e sRgt i Rima KT G0 SoecRAon thil S LEREPATGS R plyRGREP P ©
pol yvi nﬂiyr BeTetoRaitsHuitahle 2 upay sipsages 4AFh UBIt cONBaNE 2 predetsrmiged gpantity

| act ose, of active inffv,redient calculated to produce the desired thexl"lahgel_xtic effect in assddiation
i cr ocrystal Lieng Bl a3 Rathackitich WP SSANRIE) o b b AN Bt Foftns HRONEST UM

_tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
- injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
30  segregated multiples thereof.

For oral administration, the pharmaceutical compositions may take the form of solid
dose forms, for example, tablets (both swallowable-only and chewable forms), capsules
' or gelcaps, prepared by conventional means with pharmaceutically acceptable
35 excipients such as binding agents (e.g. pregelatinised maize starch,
| polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose,



talc or silica); disintegrants (e.g. potato starch or sodium starch

glycollate); or wetting agents- (e.g. sodiumlauryl sulphate). The
tabl ets i Q gt ed by methods well known i n the artpCTEP98/04021
Liquid prepara§| ons for oral adm nistration may take the form of, for
exanpl e, sol utions, ‘syrups or suspensions, or they may be presented -
as a dry product for constitution with water or other suitable
vehicle before use. Such liquid preparations may be prepared by

convent i onamiemearystalidgs ¢cediulase pr gleinnp phesphatelidpbrigants ea&d’é?ﬂ“&ﬁ!u@l stearate,
addi tives Sthﬁ@o@sihéébs H&ﬂﬂég}sn@g@gtpmﬂte sthrcib 6F idith styelgly célﬁitEW bEfkltitgose,

vl o1 yi ngPEeEh (s sedgm sl shipat- Toe oy il B ced) D v,

(e.g. al nongh thelart.0i |y esters or ethyl al cohol) and preservatives

(e.g. ns§hyl or propyl p- hydroxybenzoat es or sorbic acid). 15

Phar maceut i c¢al | cce table S S,.CO | refera ast one

i nt ense Lig éﬁ?@ n§ fQPr Vf‘%%l’@ BHARPR! agéaﬁffh g? fﬁuefﬁag}ip %harl n,

aspartane, aomsioh,aymips or susppndiarnss onthey suaji henpresenitethast edrygiroduotrtor a
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oro-4 eox

(4,1 ,6"-tric act osucrose
saccharin, $eay beprepared by |cgmm@@#ﬂan¢ails epitpnally “Gibapha?n&cebgpkl wanseptebler

such asi®0 adaRives bt assREEEnkRYg agbhl4¢s. gsmblwcsyaﬁﬁme FR16Mose ﬁ;ﬁﬁ@i

gl ucose, hydrogenat e cos ar anmel or
it ence’ sworoNd Meetaylge bR hydrassn e PRI At el EinG SRS (o Brlccithon pr
exanpl e, i N acacia); nbhaqeése vehicksde.gralarndiuil; bily eiths aredndalcohbl)pandmay range

For mul at 1 on PR Q”rweﬁéxl or 30 koS ko't s B i o™

formul ati ons and about 0.08% i n the high-dosage ones. The bul k
sweet enés cdhaehbeenticalty sccbptablessveetenémcgmprise preferablysat ieasponeginfensen about

10% t0 aboutyy e tener g,g%)asrg{,&i,g,lr,ﬂ'om&ﬁ \Aﬂll:c Qi a4 %@’/ XQesrtllfﬁ}Q g The

phar maceut i caleley acceptab avours can nas ter
i ngr edi ent s potassium,spdiuFecycdanalesaijame.cr ¢y drorkaleong savegicaer magelling r uj t

flavours sucievasside\8F gwéraws%smhe 6F-¥mchloro—41 @L@ﬁhowdz&%suefoséj &fe&é&%r y

flavour. A co |r1at| of t\&g avo %ﬁ%ﬁ *hé ?}_g results

n the hi gh-$36 WRICE AR S99 Bria Eop cRUSRALY Sk seriener WER S uch

as Car agel @oﬂmtdlarhmﬁ;tcﬁ,v@umosemmOiéoMaltbkeammalt Ehicoses Wyddogenated glndosehe

i ke 35 *@H&‘&ﬁﬁfol%%&ﬂe]%?%@%ﬂb' e strong flavours. Each flavour may be
int

pr esent sition in a concentration ranging from
0.05%to 1% (w. v). Conbinations of said strong flavours are
advant ageousinienss sweeteners arcaiohyenierntlyssmployédindowcanhentratioas Hot example, in

13 URERASRANHAN AR, thedsholurdihrfaitl g€ RoRHE. 048I0, 1aRAg di ©
25  based on the total volume of the final formulation, and preferably is about 0.06% in the
low-dosage formulations and about 0.08% in the high-dosage ones. The bulk

sweetener can effectively be used in larger quantities ranging from about 10% to about

35%, preferably from about 10% to 15% (w/v).

30 - The pharmaceutically acceptable flavours which can mask the bitter tasting ingredients
in the low-dosage formulations are preferably fruit flavours such as cherry, raspberry,
black currant or strawberry flavour. A combination of two flavours may yield very

* good results. In the high-dosage formulations stronger flavours may be required such .
as Caramel Chocolate flavour, Mint Cool flavour, Fantasy flavour and the like

35 - pharmaceutically acceptable strong flavours. Each flavour may be present in the final
composition in a concentration ranging from 0.05% to 1% (w/v). Combinations of said
strong flavours are advantageously used. Preferably a flavour is used that does not



The conpounds of the invention may also be formulated as depot
preparations. Such 5 long acting formulations may be adm ni stered %/

i mpl ant at 00 of EQkg eXxanpl e subcut aneously or i ntranuscRGEERSSEPZ1hy

i ntramuscul ar 1njection. Thus, for exanple, t he conpounds may be
fornmul ated with suitable polyneric or hydipphobic materials (for
exanpl e as an emulsion in an acceptable oil) or ion exchange resins, or as

sparingly sol ubl e derivatives, r exanpl e as a_sparingl | ubl e
salt. 10  undemgqanysRsBRRRrlosY ofitAYe AR Jeslont 4%@%@1415&93#@385 of the
parenteral gdnilagibhati on by I njection, conveniently intravenous,
I ntramuscul ar or subcutaneous injection, for exanpl e by bol us

Iy ot i on mbeTERdR ob e RVHOE TR0 THTUGAEA 25 fenR pERREiops. Sugh
nul tidoss 15ongactiigformutations triay de addﬂmdtemddgemammaon Hoeexanplesi t i ons may
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with a Uy pyrogen- wat er
20 Th§®@#ﬁ@9ﬁwiv@ﬁ’fphéxméﬁ§ P SPRTHRE)Y splublesalts or mul ated in rectal
conposi tllons such as suppositories or retention enenas, e.g.

cont ai ni ng_ oY eshbAlRls of HRARARMMBPES forfiiflled for parchBeriPARRnal8H b

ot her glycer] | ntranasadl adm ni st rati on t he Qorrpounds of the
i nvention rral}ll%loﬂs%‘ﬂ“’eﬂ@mly intraveRguspiptramuscular or syheyfarequsgnjeglion, fofoder or

i n the form gfaniifle®§ bolus m_;ectlaih&S@nslhublltﬁdtraVbdob@ irfadion Q%rﬁnﬂﬂﬁdﬂs)for
determ ne the.effective anpunt

| t
her ei naf t er . IFFUPETRSLPE ?rtes?“ée%lgﬁ'l“é @r?‘he;g Sigﬁnijtoflgé oF \Vgnﬁlitb@ﬂ’?? woul d
be 30 I5r oncmlt@m&rsnyﬁthgmtadddcbpwgrtrkgl\tma'ye weinghsitionswhay takeasuch fernsrasf r om

0.01 mg/kg t g chensions s%\[{géksgor@ﬁ‘}isxw Q{Pﬂg dlaqiB¥u ?&?&r 3h4 @%O&l

adni ni ster the“requifed dose as_two o o e sub- doses
at appropria @nuhtemegwtm%agﬁe@pm% spsppndiog; ﬂa@bm@é@rmemmg be

fornul ated aggdfii, tAlfB?ﬁ&'t%l , @ietive szgré‘diélﬁtﬁh@y bé& RIp M dtir Terrh) £6FlconStith6n Whith

and in of act.ive ingredient per- unit
dosage %rm aégltableV&“gl%h%gf%g?lﬁm‘ﬁ?&eﬁfggp ahoﬁf Svi ded for purposes of
i1 lustr on. -14-

Experi ment al Thakcbmpounds-sfithe hﬁf&hﬁdﬁn inBjvalsoe formiiatediineddnyl] donpuairiote suchsM'

?g?rnth:j?g:‘ Sguggposﬂggees or retentiot tL.lE&xasrrg%néonqiuhﬁl%pcoﬂggx{t%%gﬂup%ggtor}'ﬂ'azxsesmﬁg‘ﬁ] S

as cocoa butter or other glycerides.

25  For intranasal administration the compounds of the invention may be used, for
example, as a liquid spray, as a powder or in the form of drops.

Those skilled in the art could easily determine the effective amount from the test results
presented hereinafter. In general it is contemplated that an effective amount would be

30 from 0.001 mg/kg to 10 mg/kg body weight, and in particular from 0.01 mg/kg to 1
mg/kg body weight. It may be appropriate to administer the required dose as two, three,
four or more sub-doses at appropriate’intervals throughout the day. Said sub-doses may
be formulated as unit dosage forms, for example, containing 0.01 to 500 mg, and in

particular 0.1 mg to 200 mg of active ingredient per unit dosage form.
35 e

“The following examples are provided for purposes of illustration.



5 A Preparation of the internediates Example A1

3- Chl or o- 6- net hyl pyri dazine (0.3 nol) and thionyl chloride (400 g) were
stirred angoogsgrbef | uxed overnight. The sol vent was evapor RETEPIB/IZ021
resi due was taken up in DCM (500 nl). The m xture was cooled to
O[err]C. 1-1m no-ethanam ne hydrochl ori dej4.1:1) 10 (33 g) was added. Then
sodi um hydroxi de (50% 80 nl) was added dropwi se at O[err]C. The

m xture was allowed to warmto roomtenperature, then stirred for 1 hour,
pour ed Exparimentabpaite water, stirred for 30 mnutes and filtered over
di fa| ite. Thiereinafer "DdMF}I’_ ‘ri]ﬁeans N, N-dimsmyﬁmnamgld "IICME dnednis Eicﬁﬂ?d?gggm%h)e
sol vent was ,, prate e n t hano :
silica gel (@éﬁg MeARS ﬁ‘(‘,"ﬂp%}%’fgyi%}‘?fhaéﬂd @gp J‘:a%ts t?ha)droﬁﬁ?g m xture was 15
filtered over dicalite and the filtrate was evaporated. The residue was
puri fi eds oveX. Preparatici bf tha istetmediates gl ass filter (eluent: DCM. The pure
fractions V\E_ErFe C(?| lieﬁt ed and the sol vent was evaporated. The residue
was crystall et hanol. The precipitate was filtered off and

dried, yi el d-Ghlora-6-medylpyoisipziae (hB mmal) &nd thionyl phloride (400 g)werdistired asd
yl ) pyri dazi ?-@ﬂ *élf@\fe?ﬁghﬁtl‘ﬂe SdtverOwas dva g&me&em was taken up in CM

3- chi 6- th -5. t d
5. (6- chi or o- @ow} ke prite s Sl T bbb S e (11

(i nter megi at(@33) was addedNEDhEn p6dipar igdiroxide (50%,B00mD) wasdde® BropwAsdapge@, e of

AL i e e N AN TR,

in an aut ocl cmwnto ice watefhﬁmdibmﬁ(krmmﬁes‘ andifdtered ovarrdichlitea Mhe ©rganic lager

fi1trate W, LYaROLAl Pled M EPh e tont was o RBRAIRN BdLESALiRAGy

m Xt ure was over was conv

t he hydr ochl eshanel £800mba silicg gell(ij\ﬁ) #npd mwazedm*@mbNomr@eg)pre npke wasas
filtereds30 ﬁlté}Ea o@&‘ih@élit@ dnd MeSilth R0V E eﬁraﬁ&@teao/ﬁ‘hﬂemdue was punﬁed over

113(2?efr ]dIC)C " tlicd g‘g &%l teAQéluent qyéﬁiamg@lgp éragpons wite 2 ecteti1 and the
1- br ono- 3- ( t sal¥dnt &was I&eimtht)eb.e'rﬁenmdﬁe whs enjs}alliZedFrda xthaaol. The pmcapﬁtate whs 5

standing - ARG b e, Bdife; B R A0 Aot ol TS SRR
with DCM Thﬂ)ﬁurbhninc(intemedldtay)ar was dried, filtered off and evaporat ed.
The resixdue HESsifiiak wa?d?’-QHlO?O-gl-@,SZGA-ftﬂlb.&l%Ol- CL& yndazme (1ntenned1at

90710). The ibERFRTTISHE RPN Sime o bbbl agh- g G e&r%stguy

resi due was defesseyaedi n DI PE and converted into the hydrochloric
acid salt (1:2) in 2-propanol The precipitate was filtered off and dri ed,
yi el ding 10 g 3099, af N-[3-(trifluoronethyl)phenyl]-1, 6-hexanedi am ne
di hydro- 5 ' (internediate 5).

25 A mixture of 4-(4-bromobutoxy)-1,2-dichlorobenzene (0.03 mol), methylamine (20 g)

and calciumoxide (7 g) in THF (100 ml) was stirred at 125°C overnight in an autoclave.
The mixture was filtered over dicalite and the filtrate was evaporated. The residue was
taken up in DIPE and the mixture was filtered over dicalite. The filtrate was converted
into the hydrochloric acid salt (1:1) with HCl/2-propanol. The precipitate was filtered

30  off and dried, yielding 6 g (70.3%) of 4-(3,4-dichlorophenoxy)-N-methyl-1-butanamine
(_ihtermediate 4, mp. 132°C).

Example A.3
A mixture of 1-bromo-3-(trifluoromethyl)benzene (0.1 mol), 1,6-hexanediamine

35 (0.5 mol) and copper(Doxide (1 g) was stirred for 5 hours at 140°C and left standing
overnight. Water was added and the mixture was extracted with DCM. The organic
layer was dried, filtered off and evaporated. The residue was purified on a glass filter



In a_simlar way, N-phenyl-1,4-butanedi am ne di hydrochloride (internediate
6) was . prepared. Exanple A 4 10 a) A mxture of

1- (4- brom)bbtgg)gggzgs (trifluoronethyl)-benzene (0.11 nol) andPCT/EP98/04021
benzyl amine (0.6 nol) in dinethylacetam de (250 m) was stirred at 80[err]C
for 6 hours, t hen poured out into wai®r and extracted with tol uene.
The organic | ayer vvas separ at ed, dried, filtered and the sol vent was

B el iR Bl SRR ORI Dognon TR S © =21

resi due was dollected andl evayioeated. Thhe gilyaesigu¢ waedissolvéd intlaﬂﬁlami éorwm:tedl ixited

yi el ding 23.3,9 deﬁ(}o o(-%%@dl sgjt 5\11'2}%2- o ano{ g‘he grecx;l)_}tate was ﬁltﬁreg off and dried,

[3-(trifluorone enoxy
(i ntermedi at enel)dmg g (30%p) g Mil tmfblomm«vthylépmuak érhvxe(r@d@smﬂel ;hhadm-
par af or mak dehyisrid lﬂ}mhgu,%tsyanol (150 M) was hydrogenated wth

(2% 2 m) °2rr§aa[)§§£@éwa%1&e§s&1§a% uifpedinpins ShBiraRgoste (ptroguRIes

(1 equival entgrepireg. catal yst was filtered off and the filtrate was
evapor at ed. e re5|due was stirred in water and this m xture was

extracted wt The separated organic | ayer was dried, filtered,
and the sol verdd ated. The residue was dissolved in DI PE and
convert ed0i nt £) Ameixturel bdHE(4-bromotauroxy)sh(ttiflidrohjethyl)-bettiSié 20.pt apdyand The
precipitate 2§

N- et hyl - N-[ 4~ ?@}’Wp% (L%?rgo_‘ﬁjmo nfneﬁx&& g{ W&n{enox B&tg yﬁ?%éﬁg%é:@rﬁ IQQLO ne

hydr ochl ori deth(an pouredsit intte wajer and extracthd wtmtcdumee Toe organéa laper wasseparaded) 19
mol ) in met hagg (f&é?em&d mg%Mﬂm%%@ﬁ&gmd The rw,ade WA dAEHE fito R bon

(10% 2 g) asacata t ake hydr ogen

equi val ent), b}‘FgoéfélPEF peid splh 1:4) frE’@rQH’Eof fe &FRFRIF?&"' ‘PVF“F fIF%FFQ Oﬁé@de@féﬁﬁ@ d&eed.
The resi dge 3fsidusafasGeinéd i ®dicr.NThe pfwlpitra&anmﬁwerw bif aadltiai@tﬂ welditgd 23.3 glhe

Coparated.  or (o) BV i rRab B b i tBeSee iy Bhaing | e "

resi due was cbydrechledde (intermbdiateyr ochl oric acid salt (1: 1 in Dl PE.

The preci pi tapg AV@E?‘%JEI el ?‘,{;lnéaflgte E}Qﬁ 0? &ﬁﬂjjan% P—L@?ﬂﬂlgl-h}?djc % éﬁg ﬂﬁe@an%fl

N- net hyl - uor one
(i nt er nedi at e(H0 mggvas hydrogenatcd with pal admm on Carbon (2 g) as a catalyst in the presence

;L16-t o 20 Eisﬂfmdt;) teﬁe@.% 2 ml) &h et&ssrm Qéetdt@(ﬁgme@hﬁta%e()@hg’& gasi i
ne am no u m Ca onat e .
DVE (150 ) &bgq‘gtfﬁﬂﬁwgahéfa%uftew% R off ang R HIoH Ve P pBrated. The Hhpigbe

evapor at ed. Thvasistsed irewates additbésminsuierwd3Eikiradtaé withdGMe Thesepiratedadganic
filtered 5 — fyRr Wk aﬁg¢ (sl ahd el go}\remﬁppfﬁeoe oz iR vas' B il i 5P

purified over ica

CH err]d[err pn@mpre\rqrqemmtmh# bydrgcmqmcaamd vie(lpbrwith B3 {2-propanedr The precipitatel

Zm[jrrte{]ﬁ F?Gv?gﬁas‘mﬁar&!’ﬁpﬁﬁ@ﬂﬁéh , y¥ei&@ing 82 2&3%)0bf(N- Byl N-[4-[3-(trifluoro-
L b S s Rhenow iy lhenzengmsthaamipe AgRelinside (niemedia Be 10)

c) A mixture of intermediate 8 (0.019 mol) in methanol (150 ml) was hydrogenated
with palladium on carbon (10%, 2 g) as a catalyst. After uptake of hydrogen gas

(1 equivalent), the catalyst was filtered off and the filtrate was evaporated. The residue

30 _ was converted into the free base with a NaOH solution. The aqueous solution was
- extracted with toluene. The organic ldyer was separated, dried, filtered and the solvent

was evaporated. The residue was converted into the hydrochloric acid salt (1:1) in

. DIPE. The precipitate was filtered off and dried, yielding 1.21 g (22.5%) of N-methyl-
4-[3-(trifluoromethyl)phenoxy]-1-butanamine (intermediate 9).

35



10 B. Preparation of the final conpounds Exanple B.1 A

m xture of internediate 1 (0.02 nol), internmediate 9 (0.0212 nol) and

sodi um wo%‘/sf]ﬁ?ate (0.03 nol’) in DVF (60 nl) was stirred porfebpesadezi at
60[ err] C overnight. The m xture was evaporated, the residue was

di ssolved in a m xture of toluene and wat erjgl5s and separated into its

| ayers. The aqueous |ayer was extracted with toluene. The conbi ned
organic layer was dried, filtered and the solvent was evaporated. The

resi due Wled over silica gel on a glass filter (eluent: DCM.

The pure fraci gngumsféntermediated! (008 ©.6])pbandthyl afifro e Butatid (RYBRDIPdRAd. The

i tered of - aeasionas OB inyre {19 PEVE symelto BORE bt 4 ot i sebvony

1, 2, 4-t hi adi axnaseSapdrated The feSide miak takenapdah BYCY) The oixtuvel ak btirred, filtered

3- pyridaziga
azgél car bo§>2yl ap g“f%@ﬁ%%“‘?gl ﬁléate evap@éi’éﬁp‘[rﬁ gens%%uﬁtwasfpu: 1 :We?%& gﬁlood’ d
dropwi se to aamglassfilter triuantt EHbdn/6H O 100/00087/01 The pure fractions were collected

4-trifluor omelhy tireid®RAt was evapordled yidBink ﬂ@gki@ﬂ%ﬁ@ﬂi—?&%@fﬁ% rﬁ&hgm
mol) in THF ( ed at

0, m |Iec I|n e. ture was stir
room t enper at Sr?e4 I"‘ WS egyrdPﬁH‘yi]@F’v}’éﬂfl M@nol (mte“'@?fhﬁt&ré’?ed The
residue was purified over silica gel on a glass filter (eluent: DCM.
The pure fg ac, aich ofQhd fAniled n8$e sol vent was evaporated. The
resi due was 3 ved 1n DI PE and converted into the hydrochloric acid
salt (1. 1). %%%Eﬁgi%g-!—pltate was filtered off and dried. This
fraction was Boirlixtdre of ibieBiedifie! I @.62imol) imerthedidte d,(0.0212 mo}) sidodinm. 31 g

36% of N-ne 4- LI
T uor onet hy! ) SRERay I BUa Y i Bl Gl sttt e 60 eVl T
55) . mixture was evaporated e res1due was dissolved in a mixture of tdl#ene and water

Exanpl e Bi$ and sépaFhtéd mtslt@iaﬁmea ﬁ&@mﬁ%&%@@ﬁu&&&& wi t8ftefiél 1331

solution of sulf IfIC aci d was stirred an
over ni ght. Th&°H glﬁdl%ﬁa%’ iﬁyEF g{%gefgé'&e&j}% he jglvent Waﬁoﬁ\@epﬁ.tqdail‘éew@ylue
filtered of f, wagheifiediover siitegel anc giassemtermaeml ﬂmcM)grﬁelﬁeﬁ%fr&ﬁoés wele- S

(3-nethyl -1, 2, I 1- tr. |quororrethyI
) - phenyl | - "%n%[&é@ ‘fﬁ’gﬁ ﬁ’exég’%sn%‘%éﬁ%aq%gﬂg residie \‘é% F‘é“% S a) A
m xture of 3- éﬂﬂpr@p@uﬁ 'Elg%lpmclpyaﬁedwl fter¢d off andwried; yleldmgal RY lg(B8 % of 12 m )
and 10 h A

Bubbi ed t Py ouoh TR o By 19"’4"9?*‘@%‘ S L YRR R B,
overnight. Nit B’Q’W@E@“V\%@OME}P‘H t hrough the mixture for 1 hour.
The m xture was poured out into water. The precipitate was filtered
of f, washed wgampé B2 di ssolved in DMF and the sol vent was evapor at ed,

Diisopropryl azodicarboxylate (DIAD) (0.016 mol) in a small amount of THE was

25  added dropwise to a mixture of intermediate 10 (0.008 mol), 4-trifluoromethyl-phenol
(0.01 mol) and triphenylphosphine (0.016 mo}) in THF (60 ml) while cooling on ice.
The mixture was stirred at room temperature for 30 minutes. The solvent was
evaporated. The residue was purified over silica gel on a glass filter (eluent : DCM).

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

30 dissolved in DIPE and converted into the hydrochloric acid salt (1:1). The precipitate
was filtered off and dried. This fraction was boiled in DIPE, filtered off and dried,
yielding 1.31 g (36%) of N-methyl-6-(3-methyl-1,2,4-thiadiazol-5-y1)-N-[4-[4-(tri-
fluoromethyl)phenoxy]butyl]-3-pyridazinamine monohydrochloride (compound 55).



yielding 3 g (48% of 6-nercapto-3-pyridazi necarbot hi oam de (internediate
11). 15 b) A mxture of internediate 11 (0.017 nol) in DMF (80 m) was
stirred at (RpsRsgoze tenperature. Sodi um hydride (50% O0.02 womEMSS4RUded

portionw se. The m xture was stirred for 30 mnutes. A mxture of
1- (4-chl orobut oxy)-3-(trifluoronethyl)-benagne (0.02 nol) in DWF (20
m) was added dropwi se. The m xture was stirred at room t enperat ure

overni ght. The sol i/e t was evaporated. The residue was stirred in DI PE 20
(100 -m), fiIEéé@&-Saﬁéand dried, yielding 3.1g (47% of
6-[[4-[3-(trifA ﬂﬁ)xtﬁfa?dfh:mh)pound (95) (0.0065 mol) in an aqueous solution of sulfuric acid (1%,

At ure of PROGRNAr SRR SH BRGRLF Rl BAE 1R edeRbR B Yas toMea and the !
acetal (0.015 prmpnatmwas)ﬂhgné off1 o@shed) witln water iand ddedypdeldify 31g£00%) of35-[[6-
hours. Thes sol %&h L1 - ?‘1@5191“)65 ﬁfmdaﬁ@ﬁhﬁﬂoﬁl 13- GrieOP5theBY1)-pheny1r-

N-[1-(di rrethylamn

(trifluoromnet Hyﬂ’%@ﬁ@ hi o] - 3- pyri dazi necar bot hi oam de
(internediate 13). d) A mxture of internediate 13 (0.009 nol) and
pyridine (O. OEXQH-E%CBQ; et hanol (80 m) was stirred. A mxture of
hydr oxyl am ne-"0O- sul T oni

i d
added.  The ni % dyBuXtHE é@i‘ ﬁﬁ’rl%"(?' -%%9. R}H{daz*?ﬁgaa éjgl"‘?fgh’cn tisthy r(&i &d) anFhe
resi due we® tINEF (50 mInwRECMirredhén & {Fabath. Hydrsgeanulfiie w&sﬁw&xe& thfouzh@hd Ut ed

evapor at ed. s R e TR bl seto o B N acten i olee
silica gel (eltmugh theD@WureTore! boure Theanixiwe was pouredvoert mtodrdtacf[‘hd peeeipitane
sol vent was evan T, | .
The precipitate Cﬁl?érgp?ftf Vk}gscllﬁ:&%}f‘ ﬂ%ﬁt\é@?{s%gl%@lﬂg)gl legncg{h%rp&vff wa% %[P?’gﬁ s,
met hyl - yielding 3 g (48%) of 6—mercapto-3-pyndazmecarbothxoaml e (1ntermed1ate 11).

1,2, 4-thi ggli azcglAﬁnx&x}e@hb{eﬂm&&a{etlm(blmorrﬂaﬂmmtmanMLMtﬂddtda&&JrﬂyrI daz
i ne 35 (conmpound

4
- 18- E%%WBF@“’B‘Z"BSM‘“‘“ hydridg (0% Q- mel Wasaddeq Rertipniseo Bba migture was
HC (80 nl) wasinetifor 3@imimdes: &f mixted df dF(4—chlorob12ﬂ6xy)-Mtr&horﬂ‘rlﬁéth@‘l)mdmzaxd/\/aS

| ed H d
it act od wi ¢ HORRROREEBME (b A ARGaL BBit e ikklre was sytPd o 21
t he sol vent wdemperapie avwlghtﬁ&erse eawas/\a\@ppmtﬁ Thd residue Mdsmtxere@]ai DIPE a
glass filber (100 ml§ it off G &idd, Gidi@hg B/ 1@1&?%)]0%)[{#@1 ?oxﬁé ions

were coll ecte evapor esi ue wa
di ssol ved in ?}ﬁPB’ﬁQEquf]gﬁ g‘@ﬁ%@?"t"&fﬁ%%"ﬂ’é‘ﬁm&“ﬂ% Zhioric acid salt
wi th HCl/ 2- pr apaalixtuiesf ifftexediateVi2(0000 ansll ahd MV-ishethylazetafiiide dimethyl The

(1057 16 "Rele (4 B pobin B {156 E%’yi"%eg‘&%%%%ﬂiﬁf&?“%%ﬁﬂ%&%ﬂ%épbv&m
according to owas Q)tfapota&;dapiwﬁng4 1g (1@0%hef M4 1-ddignathylkmirfo)éthlylidere]466l{4+-[3-he
experimenbsl (@fyeBm H&loxg yl]thﬁ?—@-pyndazm% bigidanitie fﬁ@dﬁ@gx ?{"Bs' ng

"theor.") elengntal, ana

of the compou é‘%‘xﬁﬁr‘éﬁé = Vﬁna{%p @x@@rr}‘ﬂ}é HPQPYB@PF%%?@ﬂbHWBaHC’lSSO ﬂﬁ;)en

Tabl e F. 1: was stirred. A mixture of hydroxylamine-O-sulfonic acid (0.01 mol) in methanol

O_ﬂ

(20 ml) was added. The mixture was stirred overnight. The solvent was evaporated. The

residue was taken up in DCM. The organic solution was washed with a diluted NaOH
30  solution and with water, dried, filtered and the solvent was evaporated. The residue was

purified by column chromatography over silica gel (eluent : DCM). The pure fractions

were collected and the solvent was evaporated. The residue was crystallized from

2-propanol. The precipitate was filtered off and dried, yielding 1 g (26%) of 3-(3-

_ methyl-1,2 4-thiadiazol-5-y1)-6-[[4-[3- (tnﬂuoromethyl)phenoxy]butyl]thxo]pyndazme

35  (compound 94).
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CH err]

-(CHerr])[err]--
H

H

np. 6 B.1 CHerr]
A mixtbre of compldund (101) (0. 0093‘[1161)&11 HEY (8D ml) was stirred and refluxed for

eelr_)fr éFe alkalized wlli*.h a concen

EhANELH (1]

( CHerr])[ escrl}mon andypxtracred Witk DGM. The orgamc lgyer viis separatel{ dnied, filtered and

CH3

3-CF[err]
104 B. 1

-(CHerr])[e

CH err]
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CH[err]

C[err] H[err]CI-leQ)err]
cep

cer}

B 1 e'dolvent was, evagorkied. g_{
“(CH err])] e(erl]lcnj: CHaCl2/6H0M) e Thy gpre fractmns wWerE C

[r€§1 rle was pﬁﬂ?ﬁ

g

1fa'gkfon a glass filter©
an Bersplvest whs\-

evapordted. The residuéiwas dissolved ﬁQ‘-‘bﬁfpVa}lM &id'donverted intdHe (1: 2)

cthj‘?rocl]llonc ac1d3 Saﬂ;{;l?h ghlﬂ-proé;qoi ‘l}l]e mixture was_ %p[wgp P crystallizg out.

The peidipitatd Wae fiittred of and dried 1 gi6ldihg 1.1 g @%)&)’fr ¢ompoundI16E) err]
H 10 CHerr]

-(CHerr])[err]-

Physi cal da?g abﬁ%?{ {\ﬂ? E. El[ 1%‘(7{*']@ cfgpoﬂﬁ} etp?ﬁ W§L pg[kﬁ%?qpffﬂin%% %rler (Tf the above

example§ @k tablg E{Gdrsrs] both mxaeﬂmeﬂd[ éroljmn hca'ﬁlﬁ:fﬁpr "D and H
fdeal (dold

B gzlc

af rgh%lys@ (‘E%‘:JL’?&{ ca.r:ob

&JE%W
ARIOgen of the comgrgﬂpgasr Rry,Pq:;pqi Jn the experimental p4t hereinpbovel 2 B. 1

err]

CH err]
CH err] 153-CFlerr] CH err] H -(CHerr])[err]- 114 B.1
CH err]  3- d: CHerr] -(CHerr])[err]- Ha
(1:2) 115 B.'1 CHerr] 3- CF[err] ;eH[err]
-(CH err])[err]- 116 B. 1 CH & L err] CH[er CH err]
-(CHerr])[err}- 117 B.1 CH[
H -(_CH[err])[err]R! Ia.b}qe %72 1'28
Co. | Ex. R! R | R Alk! Physical data
No. | No.
1 1B.1| CHj3 H H H “(CH3)>- | mp. 148.4°C
2 {B.1| CHj H H H -(CH3)3- | mp. 162.7°C
3 |B.1| CHs H H H -(CHp)4- -
4 |B.1{ CHj H H H -(CH)s- | mp. 139.9°C
5 |B.1{ CHj H H H -(CH2)¢- | mp. 135.1°C
6 |B.1| CHs | 3-CFs H _H -(CHz)a- -
7 {B.1 CH3 3-CF3| - H - H -(CHj)3- -
8 |B.1| CH3 |3-CFs H H -(CH2)¢- | mp. 121.9°C
9. ]B.1| CHj H CH3 H -(CHa)o- | mp. 127.9°C
10|B.1| CHj H CHs CHj3 -(CHj)y- | mp. 126.2°C
_97 B.1 | (CH;),N- | 3-CF3 H H ~(CHa)e- HCI (1:2)
1104|B.1| CH; |3-CF3| CHj; H ~(CHa)s3- -
105{B.1 CH; 3-CF3 H CH3 -(CHj)s2- -
106} B.1 CH; 3-CF3 H CH3 -(CH>)4- -




[err]- Co. Ex. Rl err] Rl err] Al k[err] R err]
H H

R err] - Physical data 11 B. 1 |

(CH[err] ) [ WO 98/589293- CF[ er r.] H PCT/EP98/6402B. 1
CH err] (CH[err])[err] 3-CF[err] H 13 B. 1

CH[err] -(CH er9-] ) [err] - H

H rrp 186[err] C 14 B.1 CH err] H

- (CH2) 4- i 7 ot Bt

CH err] ﬁ; S’éi ® IiCH‘ erR) [ brr R Alk! . Ehysical data

H 16 B.1  €ferr H eHer--er

4-d 107|Bay| 1$Hg 1] 3-CF3 | o ] CH3 | -(CHpht -

-(CHerr])[elidg|B.1 CH; 3-6F; H N I-l4 d «(CHPg- 181 errTC™ I8} B.1

(:H[ err] H CH 3 \ﬁcl b}ﬁC|l 2l

4-OCH err] JhlHB.L 3.1 3& = 6 (CHa)p- -l(CH ers]) [erf] -

2-F . CH; -| 3- B. l’ZH er - R

C (O err]) [ et B 2| 3 I;H A Ge . Bgla

H (H3BA) (EHey | 3CF3 | CHs b p H -(CHoh-4-F 23 B.1

CH err] 114|B.1 3-CF3 | aEEH errlylerrf - - '

4-F - % ; lg;ﬂg' -%r 3 H H(CH2)4 HCI af)

-(CHerr])[e 115- 1 3R] H CHy 25 -(€H»)s- GH[ err]

H -{ G fBa]) [€Hy] - | 3-CF3 | CH33- OF[ eHy) H| @851 o

CH:I-l[err] ] 17181 '_.'bH3 3-CF; u-iherr )[ehr]- (CHy)s. .u_ 5.0_ e+ |

Co. Ex. Rl err] Rl err] Al k[ err] Rlerr] - Rl err] Physi cal

dat a N o. N o. 27 B.2 CHerr] H -(CHerr])[err]-

3-CF[err] Table F.2} np. 84-85[err] C 28 B.2 CH err] H

-(CH err])[err]- 3-CF[err] H 29 B.1 CHlerr] H

-(CHerr])[err]- 2-CH(CHerr])][ rr] 5 CH3 30 Bfl CH[err]
H -(CH err])[err]- 3- H R152[err]C 31
B.1 CHerr] H ( ?q/ \4-/ Alk'=0 \ np. 172[err]C
32 B.2 _CHerr] WGI’IRT)[GI’I’] -OCH[ err]
4-OCH[err§ = 33

BZ CH[err] -(CH err])[err]- -COO

CH err] CH er { Fo. | Bx. 1 B{1 L7CH @rriy. (Clermglerrr
3-NJerr] No. | No.H #® mp. 138[er] k 35 B.RSL qH3 lise ﬁﬂy@%ﬂ data
- (CH2) 4- H .. 36 | —[CHET L] CHirr
_(CH err])[e I,l]l Iﬁ-l 4 Er H ] tiCti;g);; B..1 §‘é]l(;3—lr erfr] H CH=errl
-(CHerr])[efdR:|B.1| H2-C| CH3 |HCH)-| .HBICEL: 1) gy 38 _B.1
CH err CH[ar er ri- 4u H 39 1B
CH% err% ik} r%ll. 1 (éﬁ3( .]{ zel[ .ﬁ}]{cr .:(‘CHZ)“' 358 Hy. g m; 186°C
40 B.2 H[14r rBI CHaCHjerrH - @@4-])[er4-}31 B-d -
4E SEH[[ er]r%[ 154818 2CH, Cil er g _(@ﬁﬁ 1l Syerr] H
- err efrri= Do % -e+-F _ .

16 [B.1| CHj B |-CH)e-|  aq H -

17 |[B.1{ CHj H ~(CHy)4- 3-Cl 4-Cl | mp. 181°C

18 {B.1| CHj H -(CHj)s- 2-Cl 4-OCHj -

19 |B.1{ CHj3 H -(CHp)4- 2-F H -

20 |B.1|f CHj H -(CH3)s~ 3-F H -

21 |B.1 CHj3 H -(CHp)4- 4-F H -

22 B.1 CHj H -(CHj)4- 2-F 4-F -

23 |B.1 CH3 H -(CH3)4- 3-F 4-F -

24 |B.1| CHj H -(CH3),- 3-CF3 H -

25 1B.1] CH;j H -(CH3)3- 3-CF3 H -

26 |B.1 CHj H -(CHp)s4- 3-CF;3 H -




41 B.1 CHerr] CH err] -(CHerr])[err]- 3-F H

.HA (1:1) 42 B.1 CH err] CH err] -(CHerr])[err]- 4-F
H 44 ﬁolgsggﬁﬁrr] CH err] -(CH err])[err]- PCT/EP9§4021
4-F B.1 CH err] CH err] 46 B.2 CH err]
CH[err] _(CH[err])[err] 2-F -B-CF err] .HA (1:1) 47 -
B. 2 CH err] CH[err] (CH[err])[err] 3-F 5-CF[err] . HCl
(1: D 48 er 13 PHeT T =~tCHrerTiyTerTi= - =
5- CFe[rr] & E’& 1) Rl 49 R72 |cHplr] err][  R2(cHlysicd) datag] -
2-CF[err] HCl (-1 &4—B——-CH-e++] —GH-e+--

-([CH[ e]rr])[ erzn] B2| 2CH3 err] H -(CHp)s-| 53-CBs 1 CH[-Ierr mp. 84-85°C
CH err - [ DT - CF[e _ ~ 23 CHlerr]
Giorr] -(pdSshplolis | T ddCHpel 3Rl i H
B.2 CHer{]29 |B.1|CHCHx] | Hm[ermi)e-rr]l-ﬂ'l(@iﬂé[ o +CHj3 | 4- Nq-err]
Lo {ee Bl Py FTTRT el S3bens (T D Sl e
-(CH err]) [ ea1}B.1] 2G4y er|r] HBr 57(Clipa- c&-p@rﬁ HCH er mb 172°C
-C'(_|[CI-|[ e]rr] ) efsr-- - 3C'}'ﬂ- er|r ] 'ilﬂ ,@{2)%_3['?:[ ef_0cH &4_@&:}1? 1 CH er ]
err ef+}-ri-ef+ A SH -G 4 g 22 et -6
T21- o, B33 |B2HeGHs | H - |R(GHyu-|-COPGHeEHs| REBIr RLerr]
Physi cal daf Bcyg, CH erg] -(CH»)a- @-{q@rr] CHl err] 44 It-
3-OCH err] 34, Bﬁ' er - 1135[‘:1[ S - 27 ﬁsﬂﬁ‘i"i‘fﬁerr]
CH err] -@grlrl)[céﬂ- CHs |t GHi2)4- H Hip. | 1mp[ H06°CC;
.HA (1:1) 63?6 Bl cgﬁierr] CH3 -(Cﬁ:lz-herr] 4Br(CH e[ﬂ)[orr]
2-CH(CH[ err Jte ] mﬂElTé N’ Cyo 5&,‘1[] CHerq1-C éCI frde

-(CH err])[ér3]{B.1 3-% r]..CHs '(%32)3 St err HC1 (1:1)65

B.1 CH er t]3g ﬁ:ﬁ[errdﬁg:H[errd:HE,,err]_(CHﬂ,‘CH[eral@l[err - p3-CFlerr] H
39 |B.1| CH3 CH3  |-(CHp)- 3-Cl 4-Cl -
40 |B.2| CHj CH3  |-(CHp)- 2-Cl 4-OCH3 -
41 |B.1| CHs CHj -(CHy)4-|  2-F H HCI (1:1)
42:|B.1j CHj CHs |-(CHp)-|  3-F H | Ha@:
43 1B.1| CH3 CH3  |-(CH3)s- . 4-F H -
44 |B.1| CHs CH3 - |-(CHp)4- 2-F 4-F HCI (1:1)
45 |B.1| CHj CH3  |-(CHp)4- 3-F 4-F -
46 |B.2| CHjs CH3 -(CHj)4- 2-F 3-CF3 | _HCI(1:])
47 |B.2| CHgs CHz |-(CHp)4- 2-F 5-CF3 -
48 |B.2| CHjs CH3  |-(CHp)s- 3-F 5-CF3 | HCI(1:1)
49 |B.2| CHs CH3 -(CH3)4- 2-CF3 H HC1 (1:1)
50 {B.1| CHj CHz  |-(CHy),- 3-CF3 H -
51 {B.1} CHj CHz  |-(CHg)3- 3-CF; H HC1(1:1)
52 |B.1| CHj CH3z  |-(CHa)s- 3-CF3 H -
53 |B.2| CHj CHz  {-(CHp)s- 3-CF3 5-CF3 -
54 |B2| CHj CHj -(CH2)4- 3-CFs 4-NO; | HCI(1:1)
55 |B2| CHj . CHj -(CHp)s- 4-CF, H HC1 (1:1)
56 |B.2| CHj CHj -(CHjy)4- 2-NO, 4-Br -
57 |B.1| CHj CHy |-(CHpl-| 3-NO H mp. 133°C
58 |B.1| CHjs CH; |-(CHjy)-| 3-OCHs H HC1 (1:1)
59 |B.1| CHj CH3  |-(CHz)s-|{ 4-OCHj H mp. 122°C




66 B.2 CH err] Cerr]J]Herr]CHerr]- -(CHerr])[err]- 3-CF[err]

. - 3-CF[err]
1 (CH err err] N CH err] (CHerr])[err]
E o B. HCIV\(/(() 1£/i892l323[ B.1.(CHerr])[err] N HCH[ err] PIE:IT/EP98/04021
-(CHerr])[err]- 3-CFlerr] H98 B 1
-(CHerr])[err]- 3-CF[err] S Hoe%IB 1 H C"'[Efr] CH err]
-(CH[_err])%err]b- 3- CFSCF[err H 100 Bi-ll (lClg[ti”]Li[e?rJer” eHfert]
-(CH err]) [ ef Cb:|Ex. I Akt 4 5 | Ploysivel data]|-
CH[er'r% - ﬁH[EISIéSJ)[eﬁ J 3- u[_leLr]J H R 102!_!2{ 109 R 1 ]
CHerr -TUAL T TeTT 3 i . 185°€)
CH err] 60- (hller OB err] -CH; 3-INE®SGI|  3-0 | 4-0C
H[[err]O(l:l 118 B.1  CHlerr] % [err]ﬁ%ﬂ] %NH&-fél(]l :1)
H Table F.3 o
lerr] CoBH el GHKlerlCHX|  Blems] | pRlef mp. 121°C;
Physi cal dat . 69 B 3. -(CH[e”]r)Ee”] =6 3@.4?@;1.5}
Ho . 1535§f rﬁg s h Lffﬁ D PTG, | 5-City -8
4-F H 7p63EA.1| OHsr r]| CHyCHS E(emi)){ er 1 B-CF, H O[S .
R M)t e
A EF[ err] '5'47$1 JGH; Qﬂi}CHz)mfr@kzﬁ B R ) [ cHr] - - S
3-CFlerr] 65 H CHj CH3(CH403| 2(CH))4- 3-CF3 H SeRbef 1]
h I\L\r

-22- Bh ;?g%@(%ﬂf nCHgR[ 6 HﬁhsCHg’-N Ed(ﬁ'izr)zr 3-CF3 H -
A R S T H i

68 |B.1|(CH3:N-| CHj -(CHp)s- 3-CF3 H HCI (1:1)

98 |B.1 H H  [-(CHa),- 3-CF; H -

99 |B.1 H CHj3 -(CHap),- 3-CF3 H -

100jB.1](CH3}sN-| CHs [-(CHp)p- 3-CF3 H -

101 |B.1 |C¢Hs5CH, CH3 |-(CHp)s- 3-CF3 H .

-OCH,

102|B.5| HO-CH2-| CHj -(CHj)4 3-CF3 H HCl

109|B.1{ CHj CH3 ' |-(CHgz)4| 3-NHj H gfé((llﬁ)):

113|B.1| CHj3 H -(CHjp)4- 3-NH; -

Table E.3 :

R4
=l=\ R5
R
N—N &7

Co. | Ex. r7 Alkl X R4 R> | Physical data

No. | No.

69 |B3] H |-(CHps»| o= 3-CF3 H | mp.158°C

70 |B.3| CH3 | -(CHy)s- C=0 3-CF3 H mp. 104°C

71 |B.1{ H |-(CHy),- S 4-F H -

72 |B.1| CH3 [ -(CHp)s- S 4-F H -

73 1B.1| H |-(CHyy- S 3-CF3 H -

74 {B.1]| CH3 | -(CHp)4- S 3-CF;3 H HCI(1:1)




np.

81

No. No. 75 B. 1 H -(CHerr])[err]- di rect bond .
4-F H 76 B. 1 CH err] (CH[err])[err] di rect bond
4-F 2 .HA (1:1) 77 B.1 H PCT/EP98/04021
S(CH err])[e 09?l5§j9direct bond 3- OF3 H
134[err]C 78 B.1 ' CHerr] -(CkRerr])[err]- di rect bond
3-CF[err] H HCI (1:1) Table F. 4
err >, . = == T
sl R A e x [ R e
-(CH err]) [ 340G orr]k 4— BO—B-—1— Mo+
-(m[err])[farTS-B:EH[&Er] - -(CHo)s-F| _direct bondHf er r u-Foi efly Bs I|i nked-wi th
Fgfp]y' jDeariings 8.1 | CH, 'PRCHz)s-T direct bond 4F, | B | HOQD
. CeraT
Physi cal datfa77 | B.1| N&. NoCHj)s-| direct bond 3-CF3 H [lermp. b. 134°C
[B-erlr] 78 |B.1| CHs | (CHp)s- || @irdtbond | Fer;B-1 H | npotiiy ?
Table F4 :
R4
NS A e
/ll\ I\ JNAKk —X—Alld \ /
CHy N N—N R1
5 .
Co. | Ex. 7 - Alkl-X-Alk2 4
No. | No. R ' R
79 |B.l| H ~(CHp)3-O-CH,™- 4-F
80 | B.1| CHj ~(CHz)3-O-CHy™- 4F
* : CHp moiety is linked with phenyl bearing R4
Table F.5:
N-S I'\ R’
o —(
CHy” N N—N
10
R4
Co. | Ex.. |-\ R} Physical data
No. | No. —A—\ , 7
Y
R
:
81 |B.1 Reo~~g -
&
82 |B.1 N~~~ -
0




-23- . Co. Ex. [err]
Physi cal data No. No. . [err] 84 B.1
HNHCL ( 1: 1)wo 98/86929 B. 1 [err] 86 B.1
CHA . (1:1) 87 B.2 [err]
[err] [err] ' [err}23-92 B. 1
R4
Co. | Ex. _|“/R5 Physical data
No. | No. —A\,/
I
P
84 | B.1 ANo~o O HCI (1:1)
| 85 |B.1 H NP CH,CH, -
/N\/\/\o
3
86 | B.1 ?Ha gLN/ CHzCH3 .HCI(l:l)
/N\/\/\o
N
)
87 |B2 H Cl\/(j/@;> i
ANe~"0
E o L
88 | B.1 /NY\/\O CF3 -
CH,
: PN
89 I B.1 ’NWN\O _ CF HCI (1:1)
3
CH;
90 |B.2 s | N
" /N\/\/\o Cl -
Cl
H N>\c1+12CH3 .
191 |B.1 No~~¢
O-N
<‘:H3 N)‘CHZCH3 -
92 |B.1 ,N\/\/\o
B Cl COOCH,CH,4
N -
93|{B2| = 0 ; .
Cl
94 |B.4 Q .
H
95 1B.1 qu<©\ mp. 136°C
- CF.
0" o 3
| —

PCT/EPIBOAI
90 B.?2 _
[err]



93/ B.2 94 B. 4 [err] 95 B.1

[efr] . . 136[err]C
-P4- WO 98/58929 . [ err ] Co. Ex. PCT/EP98/04021
Physi cal data No. No. [err] 96 B.1
fp. 82[err]C. ‘ [err]-24-103 B. 1
[err] Tabl e F. 6: Co. Carbon Hydrogen
Nitrogen  N§ XP. Iheor. gé "Exp.—— Theom——&x. Theor. 3
59 7 59| 6e. | Exd 9 5. 92 4. 8Y  24.69 | Ph§sical dabd} 22 50. 52
3. 85 3. 9fNo. | Me. |19 22. 09— 7 51.75 51.77 4. 30 4.34
21. 59 21.81 |11 51. 70 164 - 4.12 4.08 18. 00 17. 71
48.58  4.1B g Bi. 32 CH5. 60 6 15 53. 95 54. 32 4.91
4.83 18. 7% |Bdg. 63 . 54.32 | mp@L°C | 4.83 18. 71
18.63 18 53. 11 53.26 0©4’@6 *4.97 | 17.24  17.25 19
56. 78 56/.81.}~..8..04 5.05.5=h9. 97 19.44 20 56. 71
56. 81 5. 0B é Q5 19. 75 19. 21 46773 56. 81 5. 02
= o5 19 77103 |B4 (48 22 53. 3 54.10 | 4.42 4.54 18. 89
18. 56 SN :
| L F
Table F.6:
Co. Carbon Hydrogen Nitrogen
No. Exp. Theor. Exp. Theor. Exp. Theor.
3 59.7 59.98 59 5.92 24.59 | 24.69
6 50.22 50.52 3.85 3.97 22.19 | 22.09
7 51.75 51.77 4.30 4.34 21.59 | 21.31
11 51.70 51.64 | 4.12 408 18.00 | 17.71
12 52.40 52.80 | 4.57 4.43 1692 | 17.10 -
14 48.33 4858 | 4.8 4.32 1660 | 16.66
15 53.95 5432. | 491 4.83 18.87 18.63
16 53.90 5432 4.61 483 18.71 18.63
18 53.11 5326 | 486 | 497 | 1724 | 1725
19 56.78 56.81 5.04 5.05 19.97 19.48
20 56.71 56.81 5.03 5.05 19.75 | 19.48
21 56.73 56.81 5.02 5.05 19.77 19.48
22 53.38 5410 | 4.42 4.54 1889 | 18.56
23 52.43 54.10 | 437 4.54 1827 | 18.56
24 50.15 50.39 3.57 3.70 1825 | 18.36
' 25 51.84 51.64 3.76 4.08 1774 | 17.71
26 52.70 52.80 | 439 4.43 17.51 17.10
28 54.91 5491 | -5.05 5.07 16.15 | 16.01
29 63.00 63.45 6.75 6.85 1760 | 17.62
32 57.13 56.84 | 5.74 5.77 17.60 | 17.44
33 57.83 58.09 5.43 5.61 17.15 | 16.94
36 49.93 49.77 4.65 4.64 1636 | 16.12
37 50.74 50.71 4.88 4.96 16.58 16.43




23

50. 39
4.08
17. 10~
63. 00.
56. 84
5.61 -
16. 12
- 25_
Theor .
5. 17
16. 50
53. 06
5.37
16. 80
51. 41
4.71
15.72
53

45. 20
4. 60 .
17.53
54. 63
5.38
15. 08
51. 93
4.70
18. 13
47. 88
5.58

18. 56

. 52.43 54.10 4.37  4.54  18.27 24 50. 15
3.57 3.70  18.25  18.36 25 51. 84 51.64  3.76
17 Widl9s/58937 . 71 26 52. 70 52.80  4.39  $OtAEPSs/o4i2151

28 54. 91 54.91 5.05 5.07  16.15  16.01- 29
63.45 6.75 6.85  17.60-25- 17.62 32 57.13
5.74  5.77  17.60  17.44 33 57. 83 58.09  5.43
17. 16~ 1697 7003 T2 55——7—64— 16. 36
37 €8 A 00 4 lag Hygr uz‘ 1-5g. Nitr

Co. No. dar ph&xp. Theor.tyidr Bspn | Theor. | NiExpogdn Neeor. | Exp.
E)ép'ze 3§h<1a<;r§55.5§Xp- sihsgr- 3.&70 95552.152 | 18. 255-4217.96 % 1

40  Bad%| §°’§§. 34 §8%?30 4'93'28 4.5} 6. $316.1114 62649 '

52| 740 | 5. 3432 5 184.34 1i7. 580 | 17508 43 16.8357. 67668 I57. 89
5.40| 4119 1353.0618.[755444 | 53879 .10 p217.261/5017.08 3 71
16. 3] 46" 3,76§8 48579 $ 1B a4 b2, 714 4 . 65 47
51. 0% |2 33789 11558 13486 ho19.13 49 8875 | 49. 62
4.60] 4415, 58507915 235652 | 48123 4.718. 4916804 391637 4. 29
15. 71 93 73682 | 459589 414 7P 4. 16. 16. 54

48.49 | 4888, 3.6 o030 " 14 g2 1313"8 %62 10
3.89 3 99 16.137°1.701¢ 64245 | 434 3 59749 635.86 4 46
15.08b 4915 234968 489.69 44%. 10 4.60. 9% 15 584 00152317 41

62 4597 '495320 43464 | 448 1P 7. b1 .0

54.p1_ .07 Z§4Q ye.%ﬁ 33 6h 157258 SBH los g6
5.36 15, 58 33215 %89 44369 4766 7616 865 6716.54 5 63
15. 04 68 68492 4&8811 3.86. 88 3.904. 3414501: 713425 14,02 67
52.0554 1.78510 4 835,90 19. 1 71 54. 38
4.83 2 1d 84> 18.165 zgo ﬁé?zg 93&% olé 375 ?664 5. 18
17. 98 98 49386 2g1| 448 15 4.604. >615081e 72523 16. 46 74
A47.P456 (4. 42509 4. 485.10 14.328 | 14480 75 17.416Q. 3753 | 60. 48

564 | 63902 64039 39 6420 | 704 | 7.0 | 1701 | 17.02
63 54.63 54.91 5.07 5.07 16.10 | 16.01
64 55.51 5586 | 5.8 5.36 1558 | 1551
65 56.69 5676 | 5.67 5.63 1508 | 15.04
66 60.32 60.11 4.88 4.84 13.76 | 14.02
67 51.93 5205 | 4.76 4.83 19.41 19.17
71 54.02 5438 | 4.70 4.83 1884 | 18.65
72 55.29 5550 | 5.06 5.18 18.13 | 17.98
73 50.66 5081 | 4.15 4.26 1672 | 16.46
74 47.88 4794 | 442 4.45 1472 | 1471
75 60.33 6048 | 5.8 5.64 1962 | 19.59
76 56.41 5594 | 5.6 5.68 1709 | 17.17
78 52.95 5246 | 5.16 5.06 1572 | 15.29
79 56.45 56.81 5.02 5.05 19.61 19.48
80 57.51 57.80 | .549 5.40 1921 | 18.75

. 81 6431 | 6443 | 544 5.41 18.00 | 17.89
82 64.74 65.16 | 5.64 572 17.10 | 17.27
83 64.19 6443 | 534 541 1829 | 1789
84 59.88 5979 | 543 547 16.10 | 1585
85 5770 5765 | 5.06 530 | 2237 | 2241
86 55.66 5415 | 530 537 | 2088 | 2009



56. 41 55.94  5.66 5. 68 17. 09 17.17 78 52.95
5.16  5.06 15. 72 15.29 79 56. 45 56. 81 5. 02
[ 19. 6/ os/ssdd. 48 80  57.51 57. 89 5. 49 5. 4PCT/EP9%J04931
{ 81 64. 31 64. 43 5. 44 5. 41 18. 00 17.89 82

65. 16 5.64 . 5.72 17.10-26- 17.27 83 64. 19 64. 43
5. 41 18.29 17.89 84 59. 88 59 79 5. 43 5. 47

15. 53)5 57.09% 0 A 22.41 86
548 1 * 5 Qn é)a'rb-‘:)n’l7 : Ooﬁ}’gl%g&l nn Nﬁ{dg‘éz

Cq. No. Egps bor] Theor. " Exp._nydFlsesn | Exp. Theer. ogen

Exp. | g7 [Thesy74 HXps3gg9 Theateg [Exm.76 Themoo | 18580 | 883- 74

4. 69 4.76 14. 0 1s. 0 53.
4.74 88 1. 5850 16.5%"89 9‘894 4&%@ %535 911654 3|56
15. 79 90 15. 745.93 (014591 H7.%86 3.6¥. 65 15.7%. $3 15.75 5.30
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C. Pharmacological examples
- Example C.1 .
Angiogenesis inhibitory activity was measured in vitro using the rat aortic ring model
S  of angiogenesis as described by Nicosia, R.F. and Ottinetti in "Laboratory

Investigation"”, vol. 63, p. 115, 1990. The ability of compounds to inhibit microvessel
formation was compared to vehicle-treated control rings. Quantitation (microvessel
area) following eight days in culture was performed using an image analysis system,
consisting of a light microscope, a CCD camera and an automated, custom-designed



C. Pbharnmacol ogi cal exanpl es Example C. 1 Angi ogenesi s inhibitory
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28 1./76x10[err] 61 3.51x10[ err] 108 3.79x10[ err]
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-28 d ai ns 1. A conmpound of formula (1), :

] t he
N oxi de for wglg%e pharmaceutically acceptable acid addition salts and

reochem cally isomeric forns thereof, wherein Rlerr] is
hydrogen, d br r Begompoungpéformaladl.oxy, Clerr]al kyl thio, ami no, nono- or 10
(derr]alkyl)am no, Ar[err], Ar[err] NH- C err]cycl oal kyl, hydroxynet hyl

Qr benzyl oxynet hyl RRserr] and R[err] are hydrogen,
or taken together may forma b vaI rad| cal]_of gsornul a

‘- CH=CH- CH=CH-; ;jt Fl[ rp] are eag? | ndependent |y
sel ect ed from hydrogen, haj er i 'r] al kyl oxy,
trifluoromethyl, nitro, aff no, cya a2|do

Cerr]al kyloxy([err]alkyl, C[err]al kyI t hi o, (ﬁ err]al kyl oxycar bonyl or
Het[err]; or Wnen R4 and R5 are adjacent to each other they may

be taken toget hefe Noxiderfogs, the pharmaceutically scéprable aeid dddition salts and

igr_lr:]CH CH:CH stereochemi ﬁﬁ%m%rigifg lset%regﬁ%h%%ifxg]; " I ormul a 20

R! is hydrogen, C;.galkyl, Cj.galkyloxy, C;.galkylthio, amino, mono- or
10 di(C;.¢alkyamino, Arl, Arl-NH-, C3.gcycloalkyl, hydroxymethyl or
benzyloxymethyl;
R? and R3 are hydrogen, or taken together may form a bivalent radical of formula
-CH=CH-CH=CH-; o
R4, RS and RS are each independently selected from hydrogen, halo, C;_galkyl,
15 C;.salkyloxy, trifluoromethyl, nitro, amino, cyano, azido,
C;-galkyloxyC;-galkyl, Ci-galkylthio, Cj.ealkyloxycarbonyl or Hetl;
-or when R4 and R3 are adjacent to each other they may be taken together to form a
radical of formula -CH=CH-CH=CH-;
A is a bivalent radical of formula

20
—N— (a-1), —O—AlK!-X— (a-4),
1'{7
-—I;I—Alk‘-x— (a-2), —O—AlK'-X—Ald—  (a-5),0r
R’ ‘ '
—N—AI-X—AIP—  (a-3), —S—AlK!-X— (a-6);
1{7
wherein X is a direct bond, -O-, -S-, C=0, -NR8- or Het?2;
) R7 is hydrogen, Cy.galkyl or Ar2methyl;
25 R8 is hydrogen, C;.galkyl or ArZmethyl;
Alkl is Cj.galkanediyl;
Alk2 is Cy_salkanediyl;

Arl is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
selected from halo, Cy.galkyl, C;-galkyloxy, trihalomethyl, amino or nitro;

g



wherein X is a direct bond, -0-, -S-, C=O, -NR[err]- or Het[err];

Rlerr] is hydrogen, (err]al kyl or Ar2methyl; 25 Rerr] is
hydr ogen, Gyergsjsasdeyl or Ar[err]nethyl; Al K[ eFai/EPS8/04021
d err] al kanedi yl ; ~Alk[err] is (err]al kanedi yl ;

Ar[err] is phenyl; phenyl substituted w t#29l, 2 or 3 substituents each
| ndependent |y . selected fromhalo, (Jerr]alkyl,

C err] al kyl oxy, .trihal onet hyl m.,no or .nitro; . .

-29-+ AAﬁr {%ﬁﬂ‘ﬁgg{%ﬁ’% ﬁ‘?‘?s,“ F\‘gﬁ’&‘ﬂ 15 1% 3 substitnents eaphiindepepderly

ajbst i t :J(Enlt s (Ca:[ach i sfieaedlﬁeni halo, C;_galkyl, C;_gatkyloxy Seihalonfthyl) Afinddrditro;
err]a , : ol m nQ _or, Ni.tro; i

Het[err] iys a rr%f)%@% Fﬁf‘%“%ﬁé?lg r%eéé}g{:’gcgge%%e(é&deﬁoﬂom Xgﬁﬂxﬁ?ly } o33dizenlyl.
oxadi azol yl , thiazolyl, isothiazolylzthiadiazoly3 ot hxazotinyl; and bachoinanacdyylic or
oxazoliny ; and each | 4 ; ; t ,onal |
xazol i ny hERARG¥RIhey Shtionally be subsriruted B7h 8RB Shéin With EPLARYP' 'Y

be substituted on a car err
Het[err] is tetrahydlalﬂuran; a tetrahydrofuran substituted with

~Jerr]alkyl; a gef@né@rah¥drofuran; a tetrahydrofuran SutRYARE] ¥R faitAda Woklne:; a |
Cerr]al kyl; a di oxoldan%i1 or. ﬁﬁﬂ%ﬂxot&@mg_stli uted ) . W t
Clerr]al kyl. 10 1oxahe, subs ik Yhf figxelane:ar o dipxelang,substitated | s
hydr ogen, ( err] al kylwithrC;.galkyl. di(Cerr]alkyl)amno; R err] and Rerr]
are hydrggen; Rerr], Rerr] and R err] are each independently

selected fro : . : Er Kyl oxy, &rifluoromnethyl,
nitro, 2 w%{@gﬂh& %?)JI)@)!(% ar %}r{a &é%m%%ggéﬁ'd}]adfo%ﬁdéﬁlﬁéﬁ%l %Fent Y
radical A is (a&i(€),ealkylemingR2andR3 ars hydrogem; R, RS and R ar8 each independesitly
according to clgai ' | yal dgg@,ll | = ~4), or
(a-6) :/\,hgr ein &%ﬁgéﬁ'@gﬂ&? g%r{r‘jﬁa#y a é‘gl:kg{@ I ?’Q’ hﬁ_llgogcr’rtp%t&xgq’é%%’or di ng
to claim3 \Aher%rwllmlw{xsﬁtfbpnﬂsmﬂiqtgﬁél&i% bivalent radicgl Azs (b 6xdd (@dder di ng
to claimsl whergigy the conpound is -
6-(3-nethyl-1, 2, 4-thiadiazol -5-yl)-N-[4-[3-(trifluoronethyl)phenoxy]butyl -3
- pyri dazi nam ne, 25 ) i . ] ]

N- et hyl - 6- ( 3- fefeRppoundaczording:i9i cdaigy 1 wherejn thebivalent redical| A s (8rdt (ay4) phenox

y] - (46) whiere3n Ptk iddsi qaiicinediyl. or _ _
6- (3-nethyl-1,2,4-thiadiazol -5-yl)-N-[4-[3-(trifluoronethyl)phenylthio]buty

| - 3- ri dazj nam ne; a_.stereoqisoneri.c formor a pharmaceutically

accept abt® adhd* Egmpounci acco ﬁ%ﬁ“éé\f”?’efel‘fghﬁfl? byggnediyl. g5 A

conposition conprising a pharmaceutically acceptable carrier, and as active
5. A compound according to claim 1 wherein the compound is

6~(3-methyl-1,2,4-thiadiazol-5-yl)-N-[4-[3-(trifluoromethyl)phenoxybutyl-3-
pyridazinamine,

25 N-methyl-6-(3-methyl-1,2,4-thiadiazol-5-yl)-N-[4-[3-(trifluoromethyl)phenoxy]-
butyl]-3-pyridazinamine, or
6-(3-methyl—l,2,4—thiadiazol—5-yl)¥N-[4-[3-(triﬂuoromethyl)phenylthio]butyl—3-
pyridazinamine; a stereoisomeric form or a pharmaceutically acceptable acid

addition salt thereof.
30

6. A composition comprising a pharmaceutically acceptable carrier, and as active

ingredient a therapeutically effective amount of a compound as claimed in any one
of claims 1 to 5.

35 7. Aprocess of preparing a pharmaceutical composition as claimed in claim 6 wherein
the pharmaceutically acceptable carriers and a compound as claimed in claim 1 to §
are intimately mixed.

g



I ngredient a therapeutically effective anount of a conpound as clained in

e of clains 1 to 5. 35 7. A process of preparing a

faceut i W9mﬁ§0$I tion as clained in claim6 wherein PCT/EP9%/¢u021

ceutically acceptable carriers and a conpound as clainmed in claim1l
are intimtely m xed. -30-

8. A conpound as clainmed in any one of clains | to 5 for use
as fa nedi ci ne. 9. Use of a compound as clained in any of clains 1 to
or the manufacture of a medi carent for the treatnent of
arfgi ogenesi s ﬁje‘béﬁ@@ﬁ\‘ﬂﬁi‘%@%‘mﬂs\n any one OfQQmSAl B dEade 85 2 prediigine-ng a
cpmpound as clainmed in claim1, wherein a) an internedi ate of
rmula (11) d Sydebercd &ﬂnﬂ&ufnh a@@laixﬂé@fnrﬁ%ﬁ' dichains 1f 398k thelrh Eﬂ&faétﬁre of

reaction-i nert sol vent and |on1§ I n the presence of sul t abl e
base: 10 5 medicament for the' trea ent o fr@gaqgenesxs dependent dxsordgty an

i ntermedi at e of formula (1V), wherein the bivalent radical A is a radical

of RbFdess c(i?r?y)ann@%‘&ﬁnﬁbimﬂ as él)auﬂ&!?fneélﬂnﬁ(l I wﬁhéireﬁ'l' rect bond,

can be condensed wth a n

reaction-inert &bl3PdRtETHA a‘ier?ftf?@“ﬂ?g@)e‘ﬁé%acﬁﬁd ‘ﬂti!b“ intetm \Qd’ate of forppda ) in
yi el di ng conpounds: ehctioarimeit aokventagnd, optionally in the presence b£4 siitable base20
wherein g the above reaction schenmes the radicals Rerr], Rerr], Rerr],

Rlerr], Rerr], Rerr] and A gz g3 are asgdefined in claim1, and W
I's an appropriate | eavi r}‘gfg)r.i?'gg- _]=\/R5
S e ——
R’)\N N—N \l—/
a @) RS

b) an intermediate of formula (IV), wherein the bivalent radical A’ is a radical of
formula (a-2), (a-4) or (a-6) wherein X is a direct bond, can be condensed with a
15 phenol of formula (V) in a reaction-inert solyent and in the presence of DIAD,
thereby yielding compounds of formula (I-a);

R*
>—2N_:NS— —OH + i{o-<:7R5 N’S>_<:NS_A o-<:l _/

6
avy v K -a)

20 wherein in the above reaction schemes the radicals R1, R2, R3, R4, R5, R6 and A
are as defined in claim 1, and W is an appropriate leaving group;

¢) an intermediate of formul_a (VD) is reacted with an intermediate of formula (V)

in a reaction-inert solvent and, optionally in the presence of a suitable base;
25

””Fk&w“wCzﬂukFC§w{“R

VD | @-2)

d) or, compounds of formula (I) are converted into each other following art-known
transformation reactions; or if desired; a compound of formula (I) is converted

L



c) an.internmediate of fornula (VI) is reacted with an internediate of
formula (V) in a reaction-inert solvent and, optionally in the
presence ofwe 98B812abl e base; 25 [err] PCT/EP98/04021)
or, conpounds of formula (1) are converted into each other follow ng

art - known . trahsformati on.readtions; or if desired; a conpound .
of fqQrnmula (1) is converted - 31-

into-a pharnaceut ii:?té'a'ﬂaﬁﬁ&ﬂﬁﬁ@éﬂy&cé&dt&bl@ﬁ!ﬂhTaii&’i'ﬁpﬁ%b.lbor%ﬁn&%@é’iﬁrzﬁﬁié{?l an
acid*addition salt $f a %lgrrpound of ;grfrrulla &5) is conyerted into a free
base formwith al Rdfition splfot 2 compoynd af formula () isconverted mie a free dass farmoner i ¢

fornms thereof. with alkali; and, if desired, preparing stereochemically isomeric forms thereof,

I



