WD 97/ 49704 . PCT/ EP97/ 03248
:N- [ 4- ( HETEROCARYLMETHYL) PHENYL] - HETEROARYLAM NES The present invention
concerns N-[4-(heteroaryl-nethyl)phenyl]-heteroarylam nes, their 5

N- oxi des and on salts; it further relates to processe

preparation, “g‘ﬂg*‘@z osrtrons conprising them The corrpound&fr@hwg present
i nvention are potent inhibitors of the retinoic acid-netabolism and hence,
their use as a nedicine is also described. 10 EP- A- 0, 260, 744, publi shed
on March 23, 1988, discloses (1Hini dazol -%-yl met hyl) substituted

benzi m dazol es as i NMUIHBIEROAR YLMETHY1)BBENYOL]-HETEROAR YhAMINES
Clerr]-steroids, as inhibitors of the biosynthesis of thronboxane A2, and
al so having the TapablTTTy TO I NCrE€ase (he excretron o'r urerc aci d.

EP- A- 0, 371, 559, published on June 6, 1990, discl ose id benzr m dazol es
and -anal ogous Theprssent ivention cqucemssir (hetergrydaaadndp ?“Y rhsteeprylamnes, their

el i m nati ons of Negxideg andadditionsalte itfarine welatys wprocessss for deirrpeéparation, andi d.

Ret i noi id (RA |
T Forent pat | ofophoskion ey Gl Phd Srldind St Bt lenlibl e o BHF
met abol i zed by inkibiters tﬂéhwuwﬂ%rmce P@&b@ﬂ%h@cs,\mﬁ'bw@égm@é@q@r\s ﬂﬁ%

deactivation. HQ&iikdd i on of RA-netabolismleads to 20 enhanced RA | evel s
in plasma and tissue. Therefore conmpounds with such an inhibitory action,

| |1 ' ti
Dotent ral 1 ¢ REP0aOTEE ubudiel W W"“ Zai%e arf‘@’ggﬁﬁrﬁ“ﬁ?“ ] ‘gé‘ﬁﬁgﬂd'svﬁf
the present i m?‘éﬁ%‘ﬂ“&ﬁq hﬁﬁ%‘@“?"é‘?]FWr ?ﬁ‘g ?ggﬂv'tf?/m?ﬂﬂn o8 C2‘rfg'$‘§ Yer,

show little or afimhiditdsaf Itmﬂhmmhedns Gf thiembbiame A3, an%oﬂraemgrﬂtc dapabdlityiton i S
concerned wt h CO cotgrggg%?tféonf g 8{.“,{: &u{ Eﬁ];-b-(; .}5]7'31 dﬁ?hﬁi{bﬂgﬁe}i o&r ne O, 19?(?

phar maceut i cal f i on sal eoc emca
i someric for rn;dtshleri@é&ld bmemarﬁplewérapﬁlosq&lpb@@emaéolrwrpeﬁehsupa%ﬁeb%gf the

([ err]al kyhsor pﬁ%ﬁﬁh elifin@fiéd off dhﬂé@ﬁ&m)sorfw(dgdﬁgﬁm aduhieiste}eall rirlaic acid.
Cerr]cycloal kyl; Cerr]al kenyl; aryl; yr rolidinyl optionally substituted

o )2 el ANPGRS sl éfl’?‘”%'dﬁm*‘*a%@*&d "

[err]al kyl oxy, epighelial tissueisnSlowarstoRA ATyt X@Fﬁa?%lrzrz Py aﬁqﬂﬁéof %M@a“%md

di ( ?r ylh)- ; W B brfsOwRih results in its deactivation. Inhibition of RA-metabolism leads to
PCT/ EP97/ 0
(Cerr]al kgﬁ ) ( §P€f1 a&%&%weﬁs 1?( fﬁs&lg Hcﬂt?f/rﬁ' a ?(%/lcompounds with such an

inhibitory actlon, also called retinoic mimetic activity, have therapentic and/or
preventive potential in the field of dermatology and oncology.

The novel compounds of the present invention have retinoic mimetic activity and,
25  moreover, show little or no endocrinological side-effects.

The present invention is concerned with compounds of formuia

N Rfl R2
OO

the N-oxides, the pharmaceutically acceptable addition salts and the stereochemically

C

30 isomeric forms thereof, wherein :

R! represents hydrogen, hydroxy, Cj.galkyl or aryl;

R2 represents hydrogen; Cj.12alkyl; Cs_jcycloalkyl; Co-galkenyl; aryl; pyrrolidiny]
optionally substituted with Cy.salkyl or C;.qalkyloxycarbony!: or C;.;2alkyl
substituted with one or two substituents selected from C3_7cycloalkyl, hydroxy,

35 C;-4alkyloxy, cyano, amino, mono- and di(C).4alkyl)amino, mono- and di(aryl)-



pi peridinyl, piperazinyl optionally substituted wwth C(err]al kyl,

‘nor phol i nyl, perhydro-azepi nyl, carboxyl, err]alkyl oxycarbonyl,

am nocar bonyl, nono- and di ([ err]al kyl)am nocarbonyl, aryl, aryloxy and
arylthio; 5 represents hydrogen, Clerr]al kyl, aryl or errlal kyl
substi t ut edw\ﬂ%%ﬁwﬁ?yl; Het represents an unsaturated heter’%ﬂ%ﬂ’y’%@f ected
fromimdazolyl, triazolyl, tetrazolyl and pyridinyl; each of said .

unsat urated heterocycles may optionally-be substituted with am no, _
mercapto, Cerr]alkyl, Clerr]alkylthio or aryl; represents an unsaturated

nono- or bi cycl iamife apl O yatkyarsinb gCh aalkyN@WIC Ik Pamino, pyrBslidiyl consi st i ng

of pyridinyl, pytidgazinyl ri{mdinyl razinyl U|no¥| |,

i soqui nol i nyl, étprepﬁwp)ﬁ%[az%gL?q% QY)’C%“H%%‘“F%W‘?{ %ﬂﬁ%z@f’?ﬂ%"y&nd

qui noxal i nyl ;  e®etysfo-azspiayl ersbaxy}. £ adlkiionyrartonyl pminorarbortybireomoe susd es may
optional | y” be sudiE} ishiiyBsminbéabonyk aryl\&ylody dndiapthfoabst i t uent's sel ected from -

hyd , | i i h I kvl .
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and R each {Fadkendgnt L Soncastla s G, LN TIO Cxang, 10

fornyl, carboxyt, nono- or di ((ferr]alkyl)amno, ([err]alkyloxycarbonyl or
aryl; 2510 ERupcopsisingrof pyriginyly pysidazinylapyrinvidingh pyrazidylc ahinalinyl,or nul a:
-CRlerr]=CRlerrJi Blifiy} F8ngY, phtalazinyl, cinnolinyt, §hinazoliny! and quinoxalinyl;

e BN Er A i R o el
(b-3); -CR{err] 2Rt ﬁ t Eﬁ\gw-]o_. icyclic heter cyt;5§1 ay g tonally be substituted

- CR[ er r ] =CR] er r Withrney two-authree substituents gelec@)l from0isideoxy] kdlb, Mit€ifamino), -

(b-6); - CRO=N- CiRg=shlkyl, hydroxyC;.ealkyl,thalbC)_salkyl\O; Jalk ASN €, _salkylthio. formyl,

PCT/ EP97‘§)3248 'c§rb0xyl, mono- or di(Cj.ealkyl)amino, C)_galkyloxycarbonyl or aryl; or

\_)\_ represents a radical of formula
R4 x 6 x
T CXo
R5 N 7 N
a) (b)

(

wherein :
each X  independently represents NR3, O, S, $(=0) or S(=0)2: wherein R8 is-
- 20 hydrogen, Cj.galkyl, aryl or arylC_galkyl;
R%and R3 each independently represent hydrogen, hydroxy, halo, cyano, nitro,
amino, Cj.galkyl, hydroxyCj_galkyl, haloC;_galkyl, C;.galkyloxy.
formyl, carboxyl, mono- or di(C}.galkyl)amino, C,_¢atkyloxycarbonyl

or aryl;
25 -R6-R7- represents a bivalent radical of formula :
-CR9=CR?-CR%=CR9- (b-1);
-N=CR9-CR9=CR?- (b-2);
-CR9=N-CR9=CRY- (b-3);
-CR9=CR9-N=CR9- (b-4);
30 -CR9=CR9-CR%=N- (b-5);
-CR9=N-N=CRS9- (b-6);

-CR9=N-CRS=N- (b-7);



-CR:[err]:CR[err]-N:I\I- (b-8); -N=N-CRlerr]=CR err]-

(b-9); -N=CRlerr]-N=CR[err]- (b-10); -N=CR err]-CRlerr]=N
(b-11); 5 -CRl err] =N- N=N- (b-12);
-N=CRerr] - N=w- (b 13); -N=N-CRerr]=N PCT/EPOTIO3249- 14)
or -N=N-N=CR] e 097/49704 (b-15); wherein each RO independently

represents hydrogen hydr oxy, halo, nitro, am no, 10

Cerr]al kyl, hydroxy(err]al kyl, hal o(] err}al kyl, Cerr]alkyl oxy, fornyl .
carboxyl, nono- or di(Cerr]al kyl)amino, Cerr]al kyl oxy- carbonyl or aryl;
and aryl represents phenyl orcpseRPINSNbstitut edgwgy;h one, two or three
substituents sel ected from h)ﬁl ﬁ%o, cyano, ,agl.no, nono- or

di ((err]al kyl)amnm no, B kyl, halo r]aI kyl ,

hydroxy( err]al kyl, er r] al WNFBIN=EBPny| , car béxy) and

Cerr]al kyl car bonyI or two @@L;@gsegmm.r bon atom-cpn; sai d phenyl may be

substituted_ by a si ngI e bival cal havi ngAgb_E formul a .
g err] al kanddi yl or halo(err | yl. 20 ¥ed in the f or egoi ng
defi'niti ons and hereinafter, - -NsNgenerl c to {#-83x o, chloro, brono and

I odo; (err]cycloal kyl is geqe.rm Eréancycl opropyl o.¢3d obut yl, cycl opentyl,
cycl ohexyl and cycl oheptyl; %%% kenyl defi neztbi rar ght and branch
chai ned hydro- carbon radi caf ni ng one do *bond and having from 2

to 8 carbon atons wherdin aasch RYindependeptly repetstran by drogen pnyaloaxyy halo, itioa) tasning, |
2-pent enyl 10 3- pentenyl , 3- WEtOV{sarllayi , B@roxyQy kK] halo'till‘gall@llxip mw enyl ,

2-octenyl and the like; (err def nes str d br char n
sat urat ed hydrocarbon radi cal ‘]sonﬂglv'l:aﬁ Eﬂﬂ"ﬁ TS a@ﬁ“’é’?’gﬁb @9'(‘,

exanpl e, nmethyl, ethyl, pr opy¢arbdnmtgrlaryliandrret hyl et hyI 2- met hyl pr opyl

2, 2-di met hyl et Qwr ol hhﬁ,h%r ﬂ?rﬁlbaicm with AP of frdeNGbshilRnfel €7 1] al ky!

and t he hi gher honp O reof avin at such as, for
bl e m°'r°h°r“9 I EADRE e ke

exanpl e, pentyl :?BCCQ(E%&&W%%‘?J”[
Clerr]al kylSis neéﬁit-6a!l@1,lhﬂlﬂc{ldelk . Bydrpxy yaalkahéiusﬁ ylnngrfemv&moesgm

thf:r?aof haV: ngdfrml:naam yicatbdng @beaﬂfaQéfﬁc%tGlﬁlataﬁlsoﬁ@ildﬁnﬂ?thﬁ y bbept yl , Y eh
ocC non ec an e
ket er 1] ai kanabsEERY n ol Bk rlicfalhy B iyl CF M REH or

sat ur at ed hydr ocarlte€iriagikengdiyl.havi ng from| to 12 carbon atons such as,
for exanple, 35 1, 1- et hanediyl, 1, 2-ethanediyl, 1, 3-propanediyl,

% g EUE anego y: As Jusér mr.ré PRGNS defiritind B ABRMalbr, halo %g%h&m%bbd chloro,
To- decancdi yi . a4 agar’é'?ﬂ%% %ﬁ%r‘?‘&%‘%&é%r’?‘ -ERRpaRE T bpenty.
cyclohexyl and cycloheptyl Cz.galkenyl defines straight and branch chained hydro-
carbon radicals containing one double bond and having from 2 to 8 carbon atoms such
as, for example, ethenyl, 1-propenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyi-2-
25  butenyl, 3-hexenyl, 3-heptenyl, 2-octenyl and the like; C|_salkyl defines straight and
branched chain saturated hydrocarbon radicals having from 1 to 4 carbon atoms such
as, for example, methyl, ethyl, propyl, butyl, 1-methylethyl, 2-methylprepyl,
2,2-dimethylethyl and the like; Cq_galkyl is meant to include C;_4alkyl and the higher
homologues thereof having 5 or 6 carbon atoms such as, for example, pentyl,
30 2-methylbutyl, hexyl, 2-methylpentyl and the like; Cy.j2alkyl is meant to include
Cj.6alkyl and the higher homologues thereof having from 7 to 12 carbon atoms such as,
for example, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, 2-methylhexyl, 3-ethyloctyl
and the like; Cj.j2alkanediy] defines bivalent straight and branched chain saturated
hydrocarbon radicals having from 1 to 12 carbon atoms such as, for example,
35  1,1-methanediyl, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl,
1,6-hexanediyl, 1,2-propanediyl, 2,3-butanediyl, 1,7-heptanediyl, 1,8-octanediyl,
1,9-nonanediyl, 1,10-decanediyl, 1,11-undecanediy}, 1,12-dodecanediyl, 1,1,4,4-tetra-



WD 97/ 49704
‘PCT/ EP97/ 03248 -4- net hyl butane-1,4-diyl and the like; halo(Jerr]alkyl is
defined as pol yhal osubstituted Clerr]alkyl, in particular C [err]alkyl
substituted with | to 6 hal ogen atons, nore in particular difluoro- or
trifluoromVRYT49al o[ err]al kanediyl is defined as pol yh#CI/EPSTNI248 t ut ed
Cerr]al kanediyl, in particular (ferr]al kanediyl substituted with 1 to 12 5
hal ogen atons; triazolyl is neant to i ng{ ude 1,2,4-triazolyl and
1,3,4-triazolyl; tetrazolyl is neant to include IHtetrazolyl and
2H-tetrazolyl. The unsaturated heteroaryl group represented by Het may be
att ached t o PHBYIPEARE-hisdiyland thedikephalolil-qalky) isfdsfiradi ag polyhalosubstitgtedany ri ng
car bon or he€ psatiell, dparsicalppC pgalkyl sabstified wiTmum_elsmgeewlm, gm_relmgn t IheI
eteroary PR S 1 a -] azol. -1 m dazol yl ,
4-i mi dazol y|g‘5 ndldé?fdrhg}d‘g{zi%ﬁﬁ%f%&ewal‘%"F?'?‘“a“z‘?giygIs,d%*‘%{"qﬁwb@m‘
1,2, 4-triazoM™ StE“t-e?F,l-laa,ﬂznag% inpagticutar (1. 12alkanediy} substitated Baith| L 0 12
1, 3, 4- t r i5saz Halogkn atomspiidzdlyRs fireaititd feRide 2,2Y4-triadolyl ana_hg,@{}%&?f;em ically

*

accept abl e [.ti.on sal .as _Mentione er.ei nabove arc nmeant“to conprise
the ther apeﬁt t?%:zg}yl y ae }é’em%%e- %‘ﬁ?@z‘gé aé'dgﬁg'egﬁogl'addi tion salt forms
whi ch the conpounds of formula (1) are able to form The acid addition salt
form of a cofhsomsiurgtedfhgiernaryd geaup represented by Hst inay be aitathiedao tierramainde base
canhbe obt ai gresk rhm_eémeaffdoﬂﬁ?lw)gxoraﬁgﬁn?@ﬁ &rﬁ%@%ﬁ/ﬂ%@ﬁ&ﬁ?%ﬂ&}{da@_ e acid
such as .@n i-Aorganic_aci r xanmpl.e, . allc acl'd, ‘e.g.

hydr ochl 18 cﬂ‘_g‘ﬁgﬁ&%ﬁ%ﬁ% hen the hetermaryl Exoppis ‘i"B‘,’*‘VZB&géb'H@f beca Lvtidesab) | ke

aci ds; or ar?-tmigaaeld. himidazolyland Sdmidazelyle wherpit i, trisaodyili icmappelr oxyaceti c,

propanoi ¢, | BEfitkazop Yyl 4 ufltal 31, 101Gk 5 AUES izl TBA R s humr [ €.
malic, tart ci,tric, methanesul fonic, ethanesulfonic,” benzenesul fonic,

L.i
p-tol uenesul f'orﬁl'g,'y"cycl amc, salicylic, p-amnosalicylic, panpic and the

| i ke acids. 25 The conpounds of fornula (I) containing acidic protons may
be convéft edrherpharmasenticalinaqcapiable addition/salis a5 mentioner hiepcinabobasre meantao Nt al
or amine, gcﬂéhipki@é’\ths Meragleiidif laacwerxﬁﬁltésf&%as%ﬁchac@d)m&mn;s% ?orﬂ:%%FEhC aﬂd
i nor ganic 0 §§ t for co Lse, r exanple, the
anmroni um saﬁﬁ %?m?'ﬁéglggﬁ %Pﬁﬂlg?l g%ra?) % " U ?’ﬁeeacffg%)‘@fmé’éf“f g‘f”“éga e.g. the
lithium sodiompeupbeffennyla{l) habereyrsimrits fred formas & base sambeiobithiged byke, salts
Wi It h or gagi Qrdatifesaid fre@bast Rembeiftz & itﬁpl;]@riaﬂé"a?iﬁtsmﬂ aslanGhdigaMTE 454, 181y dlr abam ne
salts, S c .as or _exanple. arginine, lLysine
and t heQIBi keak’égir?\\ll\ﬁe’@%ﬁ? ¢ g%fi?é g’??’%’?@?ﬁ%m& Hmr?éo"&'&%b}’ft"éH’tﬁﬁtpb°§ph8" ree
forms by tr end pelikegeids: grgn organic acid, such as, for example, acetic, hydroxyacetic,

propanoic, lactic, pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic, tartaric,

citric, methanesuifonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,

salicylic, p-aminosalicylic, pamoic and the like acids.
25 '

The compounds of formula (I) containing acidic protons may be converted into their
therapeutically active non-toxic base, i.e. metal or amine, addition salt forms by
treatment with appropriate organic and inorganic bases. Appropriate base salt forms
comprise, for example, the ammonium salts, the alkali and earth alkaline metal salts,

30  e.g. the lithium, sodium, potassium, magnesium, calcium salts and the like, salts with
organic bases, e.g. the benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts
with amino acids such as, for example, arginine, lysine and the like,

Conversely said salt forms can be converted into the free forms by treatment with an
35  appropriate base or acid.

The term addition salt as used hereinabove also comprises the solvates which the



35 appropriate base or acid. The termaddition salt as used herei nabove
-al so conprises the solvates which the WO 97/ 49704

PCT/ EP97/ 03248 -5- conpounds of fornula (1) as well as the salts thereof,
are able to form Such solvates are for exanple hydrates, alcohol ates and
the Iike. ThYO¥%%e forns of the conmpounds of formula (I)PQFERHEME to
conprise those 5 conpounds of formula (1) wherein one or several nitrogen
atonms are oxidized to the so-called N-oxisle. The term"stereochemcally .

i someric forns” as used hereinbefore and hereinafter defines all the

possi bl e i soNggmgouh@ dTFornfulI) S5 wdlNG tROGRS thefkof, afe AW &bAn. ($uch¥Biarkd
occur. Unl ess okhervm Se rr&n#cl o&ceﬁalg{e Ii:lntgﬁlfl(f;?ged’ the chem cal designation of
conmpounds den®t ?ef‘ﬁ'gplﬁi}y {2, R ‘b ®Ul ar the racenic mixture, of

al | possible stereochemcally isoneric fornms, said m xtures containing all
di ast er eoner sTha-oxidg demmsraf the eomponss j9f formuladDace angant & camprise those

St ereocherg Caédrﬂpduﬁmfbﬁmﬁé)gﬁ‘_ﬁh&fainfoh? ofRNBaLR B#6geh fardniy 41k bRAdizbd toARd
viously intended to be 15 enconpassed by

m xtures of such.f .are o

formula (1). ?%cablﬁgﬂ:%ﬂl‘?ear, the conmpounds of fornula (1) and some of the
I nternmedi ates hereinafter have at | east one stereogenic center in their
structure. ThThke tetrei'siergeshemicaliy isemenaioring” asnsedhereinbefore Rndiheteinafr

confi gur ati ongefmaé 411 Me possibTe RBMeid Ofnd i WSEHhE BoRPéunas BPRARNG I Ay W th
t he rul es,_descri Sone. of "t he

b i n Pure, | . Chem ... 1976 5, .11-30.
conpoundst®bf ‘?‘i’ﬂ’?‘rﬁ?’&eis Iofheﬁwé\ir%gtbm&?( f’%l"ﬁ%‘"’%ﬁ@? ‘ﬁ‘ef"é‘i# deigmation of g, such
forms al t hougtompoundsgsnpies theynikiue, sud ipparticulahthe sivomic mixturel of all pessibi¢ ended
(0 b 1 gt o ORISR N Rl 11T
unds . . | | S XISt i i
cor r espondi ngSPRYBR E}j@e%?%{"\g{%ﬁ‘gﬁre‘c\?@&’[fs e%“ PE‘%W&‘?’?'@?{“W%@W@PQM
conpounds of ¢ampounds qfifproda (heandmixturésrof isuchdforhssase pbidouwglyointedided totbhe

phar maceujy caldcympassa&PbpfirguRdri tion salts and all stereoisoneric forms. 30
A particular group of conpounds conprises those conpounds of forrmula (I)

by ogon. o el ARG e SamioeGest e O sbie of s pbtmieg iy Hefeiaf8f ©°nt o
d err]al kyl shdystat least ode stenebgesirecenter inbeissiycture. (Bis siercegenist aguitef mayrbe
Clerr]cycl o- glek¥t in AW Ah®X ¥ cobfigiidiion) da3d RA1Nd S AYEHSh is AEANA coBiPondatd

A Gt ey e P

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 within the scope of the present invention. In particular, compounds of
25  formula (I) wherein R3 is hydrogen may exist in their corresponding tautomeric form.

‘Whenever used hereinafter, the term compounds of formula (I) is meant to include also
the N-oxides, the pharmaceutically acceptable addition salts and all stereoisomeric forms.

30 A particular group of compounds comprises those compounds of formula (I) wherein

R! represents hydrogen, Cy.galkyl or aryl;

R2 represents hydrogen; Cj._12alkyl; C3.7cycloalkyl; C;.galkenyl; aryl; or
Cj-12alky! substituted with one or two substituents selected from C3_7cyclo-
alkyl, hydroxy, Cj-4atkyloxy, cyano, amino, mono- and di(C;.4alkyl)amino,

35 mono- and di(aryl)amino, arylCj.4alkylamino, (C;.4alkyl)(arylC)_salkyl)-
amino, pyrrolidinyl , piperidinyl, piperazinyl, morpholinyl, perhydro-azepinyl,
carboxyl, Cj_salkyloxycarbonyl, aminocarbonyl, mono- and
di(Cj-aalkyl)aminocarbonyl, aryl, aryloxy and arylthio;



am no, pyrrolidinyl , piperidinyl, piperazinyl, norpholinyl,

per hydr o- azepi nyl, carboxyl, { err]al kyl oxycarbonyl, am nocarbonyl, nono-
and di (C err]al kyl)am nocarbonyl, aryl, aryloxy and arylthio; WO

97/ 49704 PCT/ EP97/ 03248
-6- represavograampsunsat urated nono- or bicyclic heterocycPermpdmoseasd from
the group consisting of 2-pyridinyl, 3-pyridazinyl, 2-pyrimdinyl,
4-pyrimdinyl, 2-pyrazinyl, 2-qui nol i nylg. 1-isoqui nol i nyl, 3-isoquinolinyl,
1- phtal azi nyl, 3-cinnolinyl, 2-quinazolinyl, 4- qU|nazoI|nyI and

2- qui noxal i nWach of sai d 5 unsaturated nmono- or bicyclic
het er ocycl es optional |y be sub tuted with one, two or three
substituents \;e_l(é\"l‘ FPISE # ARSREP Cd}ﬂﬂ? oﬁli”flf%‘cgﬁtﬁfoﬁ%‘fle ﬁ?ﬁerd]r}éﬂkae,

hydr oxy( err] ‘hal o[ err]al kyl, C[err]al kyl oxy, fornyl, carboxyl,
mono- or di ( egﬂb}mbﬁwsmgbﬂ%pyﬁi!mylr }@i/kddzwuawyhﬂﬁdihylo#pslﬁmkdmﬂr

represents a ra ach 10

i ngependent |y rggggalszle ﬁg{ﬂhgnﬁq%%ﬂg{ngé %ﬁﬁ%ﬁﬁ&m l%ﬂl:«gﬁ:f Clerr]al kyl,

hydroxy- ([ er r] arcippling ‘SE!P%?"“]%H pin %Y#?QPWFQS’%?““YF @Wﬂ/ﬁ’f saidar boxyl ,

nmono- or 5di (C eﬂnis]amlrzkyd inonﬁi—mrlbttyclﬁ: Heesrodyalek yiap siyioiialdy By subtitu@ With A gr oup

of interesting g &rrg%r Mxhﬁ:ﬁé s&l QSErER %Qf%ﬁ% &r%r mJ,I a (1) wherein
ﬁ@ @err yP

15 Rlerr] re %gﬁt )ﬁ)@@% glgé‘%giw ’ represents

hydrogen; d er r psalkNion} f%ﬁ‘b’ S‘H ’P’$
substituted w timop-corrdi(&l) lealkyDami@h.aCr.dadk yloxycarhargyl oaryl or aryl or C[ err]al kyl
substituted one or two substituents sel ected from hydr oxy,

d err]al kyl o@wéﬁpf%ﬁuwéﬂﬁq%ﬁ fommnula |(3)driiovherein R4 and R3 each

(err]al kyl) | ([ err]al kyl)am no, C[err]al kyl oxycarbonyl , 20

nor phol iy ,ln&pﬁﬁddx:;z Refresert HyBFozén, Wbroﬁ?tﬁa}bnﬁﬂtlb)’arﬁlﬂb%;' éamy‘?qx

epr osent & |G OGO Kk R PR R e&q?ﬁgpwﬁivlki'rf‘él i or

triazolyl; [2min, Ceabeydexyanarboryd praryldi nyl optionally substituted with
hydr oxy (| err] al kyl, fornyl 25 or (ferr]al kyl oxycar bonyI

2- qui noxal i nyl rouia -df ?’rﬁ&’é&tﬂ)%lcb%undg c&Hbf&QL tHo¥d corrﬁ:bPrYJs' ?ﬁw (Iﬂ%c{r&ﬂal ly

substi t ed pyra2| al azi ny

4- qui na?ol in 8%5}'¥Ar°éeﬂb@? ?"Jf (5‘ Ifyth aryl ; E/I‘I ni di nyl ;

4-pyrim di ny% oEﬂPF*@ﬂ%th regans i uﬂ'@’é&%'l‘:wﬂ@?bﬂmm homsionaliy [ err ]

represents a ragitttuted witCnalia) 62, @lkyloRycarb¥agF: @fyNor Cy._yalkyl substituted
with one or two substituents selected from hydroxy, C.4alkyloxy, mono- and

.di(Cj_qalkylamino, (C}.salkyl)(arylC,_salkyl)amino, C)_salkyloxycarbonyl,

20 morpholinyl, piperidinyl, piperazinyl optionally substituted with C,4alkyl, and

aryloxy:
R3 represents hydrogen and C.galkyl;

Hct represents imidazolyl optionally substituted with C_galkyl; pyridiny! or triazolyl;

@_ represents 2-pyridinyl optionally substituted with hydroxyC;_galkyl, formy]

25 or Cy.galkyloxycarbonyl; 2-quinoxalinyl; 1-isoquinolinyl; 2-quinolinyl;
3-pyridazinyl optionally substituted with C)_galkyl; purinyl; 2-pyrazinyl;
1-phtalazinyl; 4-quinazolinyl optionally substituted with aryl; 2-pyrimidinyl;
4-pyrimidiny! optionally substituted with Cy.galkylthio; or

C\N)\_ represents a radical of formula (a) or (b), wherein :

30 X represents NH, O or S;
R4 and RS each independently represent hydrogen, hydroxy, nitro, cyano, amino,
Cy.¢alkyl or aryl;



30 X represents NH, Oor S; Rerr] and R err] each
I-ndependent |y represent hydrogen, hydroxy, nitro, cyano, am no, ([err]alkyl
or aryl; WO 97/ 49704

PCT/ EP97/ 03248 -7- -R6-R7- represents a bivalent radical of fornmula .
(b-1), (b-2) OWO@H4PMH wherein each RO independently repres&FTERYREyen,
C(ferr]alkyl, hydroxy, halo, amino, halo([err]alkyl or Cferr]alkyloxy. 5 O
special interest are those conpounds of formula (1) wherein Het is

optional Iy substituted imdazolyl or triazolyl, in particular, 1-imdazol yI

gg;'sglnﬂj't gds\lljmbts:]i tC[L%ﬂii,\g: t:@yn@sefén?slrafnglgdlgd( lrad®fal & fﬂ-mulg B—T‘i @%Pz}ﬂ(h l@PWhQ:%ﬂJ
Clerr]alkyl; 1,3,4-tri azolé/actiR e?ﬁg @iy%eﬂe{%ﬂ g‘fgrloggri%bj’rﬁafk %Hy&%ywbal&
special interest are thosearmoqﬂtalﬁﬁ-‘daialdiﬂ 6rc§hmalkal10@&y) wherein [err]
represents a radical of forrmula (b), particularly those wherein X

represents ) " gspeamﬁfeﬁls@&elho@ @Jraﬂoundsa aaﬁ.%m{ andeil HRsHlioddty! cal of

formul a (b- % erém(f ound Cl eres are ose corrpounds
of formula (1) WREHEee %'%Fﬂggﬂf Wy |-jmidazplyl optienally sybstigsadiy | ;
aryl or C [err]witk) 6dklﬂd31n'|atwﬁtkdnldawb’l nmallbsubdmt{l@{ianm]@d sajity);rinridazolyl

( err]al kyl oxycggigraiyd su9£ut€tééfbv%3cl ﬁaﬁyt i @w-ﬁraz@qm%&d% @frﬁz&lmﬁe conpounds
of special interest wherein 1-i'm dazol yl "optional 1y

substituted with Cferr]al kyl or aryl ; 2-imdazolyl optionall ubstituted
w th C err]@ kyAlso bf spetidbinterast axemo's@cmh;bopndwﬁbﬂrmnﬁ @ywheérein @\_]Cal kyl ;
1,3,4-triazol- 1 -yl and 1,2,4-triazol- 1-yl; Rlerr] represgnts

[err]al kyl; C[err]cycloal kyl; aryl or C Ierr] al kyl substitut wi th nono-

or di (C] err] al kpbrpsamiseoradigaldf fermula (b), partiepledy theseswhesein] a radi cal  of

formul a x\/\herelﬂag%sgn@,meﬁgruna Oor S. 25 Preferred conpounds are

t hose conpounds of &@Fgul a %ﬁnY\'ha rﬁ%?f’é%‘g“i%’ﬁf?f‘?‘%& g)g\tlamnt ﬁnd Rerr] is

C err]cycl oal kyl or err]r§
di ((err]al kyl)am no. Most preferred are the conpounds 30
[ 4- [ 2- et hifi - 10therEampoyndsf special jrterbas e hesesappounds bEformulai(hrdiersin Re;
% 2-et hyl - rbpfeddnitsiC 2, ANyl i3 z0¥cloalkyd ydry o 10 | h4ikya Bybshitutedoweitty weacd-ar am ne;
I

[
put y1) pheny PCHIRREEET Syt AfPrigmbonys or vy

Particular compounds are those compounds of special interest wherein Het is

20  l-imidazolyl optionally substituted with Cj_galkyl or aryl; 2-imidazolyl optionally
substituted with Cj_galkyl; S-imidazolyl optionally substituted with C;_galkyl;
1,3,4-triazol-1-yl and 1,2,4-triazol-1-y]; R2 represents C;_;2alky); C3_7cycloalkyl; aryl

N-[ 4-
N-[ 4-
N-[ 4
yl)

or C).12alkyl substituted with mono- or di(C;.4alkyl)amino: and A(\N)\__ represents

R9
R X
a radical of formula />__ , Wherein X represents O or S.
R‘]
R‘J
25
Preferred compounds are those compounds of formula (1) wherein R! is hydrogen and
R2 is C3.7cycloalkyl or Cy_galky! optionally substituted with di(Cj.galkyl)amino.

Most preferred are the compounds

30 - N-[4-[2-ethyl-1-(1H-imidazol- 1 -yl)butyl}phenyl]-2-benzothiazolamine;
N-[4-[2-ethyl-1-(1H-1,2,4-triazol- 1 -yl)butyl]phenyl}-2-benzoxazolamine;
N-[4_-[2—ethyl- 1-(1H-1,2,4-triazol-1 -yl)butyl]pheny]]-2-benzothiazolamine;



WD 97/ 49704

sPCT/ EP97/ 03248 -8- N-[4-[2-(dinmethylam no)- 1 -(1Him dazol- 1

-yl) propyl ] phenyl ] - 2- benzot hi azol am ne; N-[4-[2-(di net hyl am no)- 1-(1H
1,2,4-triazol- 1 -yl)propyl]phenyl]-2-benzo- thiazolam ne; N-[4-[2-ethyl-
1H i m deawoidsres -yl ) butyl ] phenyl ] - 2- benzoxazol am ne; S5PCT/EPY7H3348- et hyl -

1 f( 1H i m dazol - 1 -yl)butyl]phenyl]-6-nmethoxy-2-benzot hi azol am ne;
N-[4-[2-(dimethylam no)- 1 -( 1Himdazgl- 1

-yl)-2-met hyl propyl ] phenyl ] - 2- benzo- thi azol am ne;

N-[4-[2-(di | am L] : . .
ot ot IS ARG brbing o
1H i ni dazol M412 (dimethyipminein+(} Bd.3ttriageihl - yherpexiiphenyl]-2-benzo-

N-[ 4- [ cycl ohkisadldmibk:1, 2, 4-tri azol - 1-yl ) met hyl | phenyl ] - 2- benzot hi azol am ne;

the N-oxidesy i be..sheraaehen cal | v i L&~ 1QL ] e pharmaceutically
accept abl e 2‘6&‘% &?%@lgaﬁ?gﬁﬁﬁ%zﬁggfybbﬁ%ﬁmwgr%eb\%‘ﬁﬁgog%n grei nafter, R err]
to RlerrP, HE-[2athyl-latidi-imidazol-1-yDhuyllphenylréumethoxyntibenzotbiazolaminel ) unl ess
ot herwi se i W[@Pi-cﬂﬂnethﬂa;ﬂﬁiwﬂﬁthfithﬂqUﬂQQﬂH&hﬂﬁro? Iphehy)-fbinean be

pr epar ed bytﬁ.e%t f9. an internedi ate of formula (I ?whereln Werr] is an
appropriate 18 ?ql@ group such as, for exanple, a 20 hal ogen, hydroxy or
an al kyl sul fAtAr[2otdymethyaminoki2tmetyl- I-(1Hel. 2d drizgok 1-opfopyliphenylf-Ribebzaor a
functional drfaioiahinke thereof. For instance, a functional derivative of

I m dazol - nyl di § 07 . I l. tion may be
per f or m:}§ W—ggﬁgt]ggﬁ?xgﬁ@#ﬁg}%&s 61'9?&%?‘% @b@ﬁ“@g,&'*‘b‘?ﬁ‘é&%‘%ﬁ’g‘?ﬁ 25

acet oni t ri | evV-iA-loyelohexyydHok.2:A-dmazol-fryDmethyHeheand-2-tepzathigzalamigedhdase such
as, for exampbgides) teatistntmralpoBeh&ic fofinCadthe¥harmdceiticaBy adtyptaBl¥y Jroup,
it may be coaré ﬁiginga;stégra&erformthe above reaction in the presence of

tri phenyl pho é I'ne an i et hyl azodi carboxylate or a functional derivative
of any of said reagents. 30 In this and the | ow ng preparations, the

react i onspr onHeieveByd héreinafidraR exd K3 Hen, hryearde @n_ reeeldefined acyndef

necessary, further purified according to nethqdol ggires generally known in
the art such_as, for exanple, extraction, crys l'ization, distillation,
triturati onhrgﬁﬂ"“ﬁ HSBH‘&%%E"JB’ I .mdtwa%%'

In general, the compounds of formula (I) can be prepared by reacting an intermediate of

formula-(II) wherein W1 is an appropriate leaving group such as, for example, a

20 halogen, hydroxy or an alkylsulfonyloxy group, with an intermediate of formula (HI) or
a functional derivative thereof. For instance, a functional derivative of imidazole may
be 1,1'-carbonyldiimidazole.

an (1)

Said reaction may be performed in a reaction-inert solvent such as, for example,

25  acetonitrile or tetrahydrofuran, in the presence of a suitable base such as, for example,
potassium carbonate. In case W! is an hydroxy group, it may be convenient to perform
the above reaction in the presence of triphenylphosphine and diethyl azodicarboxylate
or a functional derivative of any of said reagents.

30 In this and the following preparations, the reaction products may be isolated from the
reaction medium and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extraction, crystallization, distillation,
trituration and chromatography. '



WD 97/ 49704 PCT/ EP97/ 03248
--9- Alternatively, conmpounds of forrmula (1) may be prepared by N-al kyl ati on
of an internmediate of fornmula (1V) with an internmediate of formula (V)
wherein W2 is an appropriate |eaving group such as, for exagg_ll.e 2phenoxy
group, in a WYMHPWM-inert 5 solvent such as , for exanpl BCT/EP97/03248

NN- di et hyl formam de. [err] Conpounds of formula (1) wherein [err] is a
radical of forrmula (a) wherein X represengs S, said conmpounds being
represented by fornula (l1-a- 1), can be prepared by reacting an
internediate of formula (V) vvith an interrredi ate of formula (VI1) wherein
10 WB is ana:)rorlatele inar i,nert sol vent
such as, for &lgHHEely.compg Pﬁme&(@w?}-aﬁﬁﬁ i dnat es of
formula (V1) xmebmwdwbm(wywahMHMmduaie ofl éorimubet (V) svhietredr Wafis snich  as,

for ~exanpl e, @t 0 15
group in the %Eﬁoﬁ%é&‘!eg%gggf%?f;?ﬂ ak%m?] fe théfg%)ggéﬁgdnqrﬁgﬁggg%tl on is
suitably p%rfé?’ﬁ%'ﬂs?cﬁ‘ﬁshg’rﬁx% Fl dch as, for exanple,

hydrochl ori ¢ aci d. Theﬁ}oquounds of for rruI a (I) wherel n Rerr] is hydrogen
and is aradical of fo la (b) }epresents S, said conpounds
bei ng represented by fornul 36 + (H— CHBHetpr eparee by reacting an

i nternedi ate of formula ) with an i me)thiate of formula (I X-1) in a
reaction-inert solvent such as, for exanple, tetrahydrofuran or

1- met hyl - 2- pyrrolidi none. (Ylerr] WO 97/ 4904

PCT/ EP97/ 03248 -10- In the above reaction, internediate (IX-1) nmay be

repl aced by airohipo@sd¥RA fsHral )&wmlx- 39 a t4i¢8] SFFoMMUIG (2} whergoxind of
formula (l1-a-1) wherein Rerr] is hyd and R[err] is amno, said
conpounds bei ng represented by fornul a -a-2). [err] 5 As an alternative
to internmed ateprésehts B) said éomponads being repryseated by ifermpkar (I-af I)pckn be prepared by

internediate %aciu%/m%&r&gglate SRIImER 9T vAth dnSintehfieS{ RFHRE (VIT) Rherein

reaction-inert
10 W3 is an appropriate leaving group and in a reaction-inert solvent such as, for example,

tetrahydrofuran.
1 n
—CH—C—R“ +NH2—-C-N C—Het ——I }—NOC Het
Rs
(VD \2) (i-a-1)

Suitably, intermediates of formula (VII) may be replaced by a functional derivative

thereof such as, for example, the ketalized derivative thereof. In case the carbonyl
15  group in the intermediates of formula (VII) is ketalized, the reaction is suitably

performed in the presence of an acid such as, for example, hydrochloric acid.

The compounds of formula (I) wherein R3 is hydrogen and @_ is a radical of

formula (b) wherein X represents S, said compounds being represented by formula

20  (I-b-1), can be prepared by reacting an intermediate of formula (VIII) with an
intermediate of formula (IX-1) in a reaction-inert solvent such as, for example,
tetrahydrofuran or 1-methyl-2-pyrrolidinone.

CINH, OC_M — Cj:syN Lo

ax-n ' (VIHI) (d-b-1)



such as, for exanple, dinethylsulfoxide, and in the presence of a suitable
~base such as, for exanple, sodium hydroxide. [err] 10 Conmpounds of
formula (1) wherein Rlerr] is hydroxy may be prepared by reacting an

i nternedi ate corresponding to a conpound of fornmula (1) wherein R err] and
Rl err] togmdnewa9vadt h t he carbon atomto which they are atrariEee/Bz8m a
carbonyl group. with Het-H (I1l11) or a functional derivative thereof, in the
presence of an appropriate reagent such _as, for exanple, n-butyllithium in
a reaction-inert solvent such as tetrahlfirofuran, and 15 optionally in
the presence of chlorotriethylsilane. Conpounds of formula (1) wherein
Rlerr] is Clletheabpys/tcastipn; iatermediatg (IXc brmayebareplpeeddy apyntermediatef an

i nt er nedi at gomfd ﬂxpl)ﬁﬁhsrfenﬁlﬁg ac&ﬁﬁEﬁQHMfdPﬁufaQ[-mlb @hérein RN h@drogé err] is

exanpl ! o 200 HPoraPof LS t“%°‘%‘§@¥é't*‘°9w?%‘ft%28’2?r? Vier]

wherein Merr] is a tabl e rretal |on suc @S, for exarrpl Na[err], in a
sui tabl e sol vent suchl ds, met h\%ﬂ wherein R err]
i s optionally subdGCHTRY*q & n be fe‘dﬁm ng an

i nternedi ate corresponding to a corrpound of rR¥0 n’ﬁl a ( wherein said

Rl err] is connected tx-1)he carbon atom bearing the err] substl tuent by a
doubl e bond using a suitable reduci ng agent such &*2for exanpl e,

sodi unbor ohydride, in a suitable solvent such as nmethanol. The conpounds of
formula 61) Asam ﬂhﬂmihetodmnnmdiaw(\rlm chemadiion niugralsbde lperfbrnedasing a0 known

pr ocedur es hlGded 9

PCT/ EP97/ 03§£1§ For exa I"T"%mg ga“mﬁé‘w’?‘?‘ P perform ‘Y@ \A#‘rg’ﬁg'%ﬁse"}"r is

hydr ogen na;ﬁ“ﬁéasefﬂﬁ\%?’f'@& 4"86 gﬁgﬂgqufsaraﬁmﬂ'&rmﬁeace(q P SHiehiehase Rcdros] s
ot her than Hhydexagpie, s@livm Aydroxide.onpounds of fornmula (1) containing a

d err]al kyl oxycar bonyl substl tuent, may be trgnsformed to conpounds of

formula (1) wherein said sub -4a lf’éﬁt IS d to hydroxynethyl; and if
desired, said hydroxf¥e?hyl substitGef @ fe—Hayr rr t fAnsforned to a
formyl group. 10 CorrpoundsCoJalkfl'oﬁ? mul a tH=a-g) wherein Rerr] is cyano can

be further reacted with HN=CH- NH2 or a functional derivative thereof, thus

form ng the correspondi ng conpound of foiula (1-b-1) wherein
-Rlerr]-Rerr]- is

Rlerr] 19 hﬁﬁreeaune%m fsgn@eﬁé@?@é&f o bm%&g%r%%z Y%& ; \(Nlh)e e
V\/ner ei n R[ erinfermedidty deroeyponding tag camporidadffermube@entersin ® ang R3 toanthcxus
chloride.  with the carbon atom to which they are attached form a carbonyl group. with Het-H

(III) or a functional derivative thereof, in the presence of an appropriate reagent such as,
for example, n-butyllithium, in a reaction-inert solvent such as tetrahydrofuran, and
15  optionally in the presence of chlorotriethylsilane.

Compounds of formula (I) wherein R? is C)4alkyloxyC;.jsalkyl can be prepared by
reacting an intermediate corresponding to a compound of formula (I) wherein R%is
L-C,.12alkyl wherein L is an appropriate leaving group such as, for example, a

20  alkylsulfonyloxy group, with C;.4alkylO'M* wherein M" is a suitable metal ion such as,
for example Na*, in a suitable solvent such as methanol.

Compounds of formula (I) wherein R?is optionally substituted C;_j2alkyl can be
prepared by reducing an intermediate corresponding to a compound of formula (I)

25  wherein said R? is connected to the carbon atom bearing the R? substituent by a double
bond using a suitable reducing agent such as, for example, sodiumborohydride, in a
suitable solvent such as methanol.

The compounds of formula (I) can also be converted into each other following art-
30  known procedures of functional group transformation.



The conpounds of fornula (I) may al so be converted to the correspondi ng
N-oxide fornms followi ng art-known procedures for converting a tri val ent
nitrogen into its Noxide form Said N-oxidation reaction may generally be
carried out by reacting the 20 starting material of fornmula (1) with

3- phenyl - 2- ( p¥@AY493M| f onyl ) oxaziridine or ‘'wth an appropri aPETEPHMIAS Or

| norgani ¢ peroxi de. Appropriate inorganic peroxides conprise, for exanple,
hydr ogen peroxi de, alkali netal or earth_§LkaIine nmet al peroxides, e.g.
sodi um per oxi de, potassi um peroxi de; appropriate organi c peroxi des nmay
conprise peroxy acids such as, for exanple, benzenecarboperoxoic acid or
hal o substituted 25 benzenecar boperoxoic acid, e.g.

3- chl or obenzerfioc axadmpie compeunds of formple (D xdwteimRdishydwgdsmaebgconyertabtoacet i ¢

aci d, al kyl hydppesdsofifstmuf-(B-wHerdih RY hs &ygrtmq?,%'ggp Sui tabl e sol vents
e.g. e

are,” for exanple, water, |ower alkanols, e. hanol and the like, hydro-
oG, i et 31 orfibe SERBountE SF e Z0 Yokl ey dc RS Bt e be
conpounds of fiansfoimsed(tb rompelinds offoarfula K whetedr susllubstivgent is redveeroesent i n-
vention may C%Hn%k?mé’tﬂyl@ﬁﬂ&%&ﬁt‘e&,asﬁgirt@gfbé:%ﬁmyl subéfucht flaf BE RE%HEF ally

I soneric forns of, Said C ounds I nt érmedi ates Can obt ai ned by
the applicati dW"fff’"%‘?dttgli‘ﬁ%lfﬁPBEedures. For exanpl e, diastereoi soners can
be separated by physical 35 met hods such as sel ective crystallization or
chr omat ographiGonpeehds of fermule(ig-2) aderdieR’ sicyaman te frthetweadtehwith i qui d

chr onmat ogr aphmﬂ_ft%hl  drlafindiiohdl Uefivative Mirdof ThisTomiiig AR &Q&%bﬁ‘:ﬁﬂ%f rom
racem c mxtures | I St “ﬁoa\{’ebtl n ,sa]% {acggj %g_&@ﬁ&s t ui tabl e
resol vi ng ager?PE‘Pg'i/l@tPf&’,m Hl-velrhsreln - AR & -NEGHHN= i-xt ures of

di astereoneric salts WD 97/ 49704

PCT/ EP97/ 0324 & omfp@undsrof fompiaiiiwherein®] iphydsoxyadah he smyvarte toregmpasinds of Xt ur es

of di ast engongpinfuiS@) WA r@ﬁxl@%'ﬁ}ﬁ%&% Bitg afs@iabfrRighEsuck & SafnbNEchioride.
crystalli zgtionhglr g ro?rat ographi c teuchﬁiac;ugs, e%. Iuicqui d chr ocrra(t)rz)ger aphy

and the |ike methods; and_finally converting said separated. diastereoneric
salts or conpddfgSmposngs Pﬁ@r@@ﬂﬁé%r‘?&ﬁ%’@ COPMEHES o corresppuding N-oxide
st er eochem calfbynsi follemeing artiknows praggdugessfor mnverting a rdGlent mimogdnaniolitse

st er eochem calp yi4s AR Isaid PloRRafin hGioR My QRhdralyeel AbrREITBbAeaSing Mk
starting gﬁt erials, pr owQ?gd t Pa(i) t.ﬂg | Et ei)¥ | ng r Fac L ons.occur .
st er eospedPf i SCHHRE matrnia) of formula (Daviy3rpagny ) ?é}ﬁﬂ FulfqnyBoxaziridine g ity ¢
forms of the cpmoprisdsorgahicbd inorgapicrperaxidel )Appruprirtetivorganl prirexddisrconipliss
l'iquid chromatgas,aRipk, hydtofaPetoxidleaikall Mbtalor carth alkaline metal peroxides, e.g.
sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted
25  benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic
acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperoxide. Suitable
solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-
carbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.

dichloromethane, and mixtures of such solvents.
30

Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
art-known procedures. For example, diasterecisomers can be separated by physical

35 methods such as selective crystallization or chromatographic techniques, e.g. counter
current distribution, Jiquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first converting said racemic mixtures with suitable
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts



chromat ography using a chiral stationary phase. Sone of the internedi ates
-and starting materials are known conpounds and may be commercially
avai l abl e or may be prepared according to art-known procedures. 15 In
particular, _internediates of forrmula (I1) wherein R err] and err] are
hydr ogen, W& PY hydroxy and [err] is a radical o€ 248 (b)
said internedi ates being represented by formula (11-b-1), may be prepared
by reacting an internediate of fornula | #X) with an internediate of formula
(XI-1) or (XI-2), and subsequently 20 educi ng the thus forned )
internedi ate. [err err] .The first reactjon i nvolves the sane procedure as
t he one usefrrém%t)@gll physicaliy. sepprafing §ff4 THuyes Ksisstsaeramrerissalisprnyl a
(1-b-1) st arcamppundsty for ekampleseldctivearystallizationdrachtdngograghiaechnigues,nedi at e
of formul a (& lichiddh dn ' . b Qs 7/ 49704
PCT/ EP97/ 0324% -q)1'3- tré\‘?mgrrg@gjncgwmﬁgbﬂb#g ﬁ?gﬁ uﬁ‘f'_‘ﬁg'%gégﬁ? s‘?"%\‘ggg’
appropri at e TASIFEOTRENS sﬁﬁ??r %"8?1\98?@ g Gy couespopding cnantipwerss Bufeunbor ohydr i de
i n et hafol seredchemicalyisomeri¢ fortmy thay diso be obteinedifrysinid pure embcheiddaly. 5 I n

. t . H .
R i T

) r leavieng gr

exanpl e, a hAfGaINEIrachony ey figreesaraiNeatlyve, e.g. a p-tol uenesul f onyl oxy
group or a al kyl sul fonyl oxy group, thus form ng internedi ates of formula
(11-b-2) or Ahhitdmaive nBaner of semratiop thexnaitionpeeic farmswd theltompb@ais bf ON- i nert

sol vent , 1gSUCRrradla () Qhd kR RS ﬁﬂbﬂé&ﬁ&x{iﬁhgﬁr&%g%@gwﬁmeﬁ%ﬁ&%? wdl a 10

sui tabl e rea&&nt such as, for_efarrg’lpe, r et iyl sul f onyl
chloride. [FYIMBPETARYY YSRACHiFal YRHonay Phasent er nedi ates of formula (1V) may
be prepared by reacting an internediate of formula (Xil), wherein Pis a
protective gSaupofibeintamedibes amksarhgemarterijie arelkabky tanpdmay ind hgngoy! or C

[err]al kyl oxyrshdrSialy avaitabil olalgla%' Bt ﬁ(e?ﬁgti &g&dmg éé Qﬁlﬁ%ﬁn Hfolclzaurcsand by

subsequept |y 15 reacting th hus forned am erirvative wth an acid
such as, for_exanp]e, hydro- chl.ori id. The, preparation of the

i nt er medi at eI"é’ﬁTtg’glaBé? qaiales W&@g?‘g‘ﬁﬁefﬂa‘ﬁ' ﬂ’élil#gf“? hydrageneWlivcedure as
t he one usechydesxytane \riaﬁ@iaisimaieil&wmmdﬁ s&dl idtéfieddiates being

represented by formula (II-b-1), may be prepared by reacting an intermediate of
formula (IX) with an intermediate of formula (XI-1) or (XI-2), and Subsequently
20  reducing the thus formed intermediate.

C,_salkyl—S e
\ i
/C=NQC-RZ
C4alkyl—S
. _s H )
XI-1) — S| I
- QIO
or ' 77N
o,
S=C=N C—R
reduction

6
—s
N CH—R?
C‘I;E\N}_ O

(I1-b-1)

The first reaction involves the same procedure as the one used hereinabove for the
preparation of compounds of formula (I-b-1) starting from an intermediate of formula
(IX) and an intermediate of formula (VIII) or (X). The reduction may be performed in



(I') starting forman internmediate of formula (11) and (II11). [err] 20
lnternmedi ates of formula (VI) can be prepared by further reacting an
intermediate of formula (1V) with a conbination of two suitable reagents
such as, for m fon NHASCN in combination with benzoyl chl opéfigeslossds
functional derivative of any one of said reagents, in a reaction-inert

sol vent such as, for exanple, 2-propanone. _The thus formed internedi ate may
be deprotected using a suitable base such'lé’s, for exanple, 25 sodi um
hydr oxi de. WO 97/ 49704 ] ) ) L
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be reacted w't AR ' reagent such as CSC[err] or a functional
derivative thelr&’é%&,' |n;ag'%gg£a%f'on inert solvent and in the presence 5  of
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- err se _The, conpounds_of for r s elimnation
of retinoids, §ﬂ@‘ﬁ‘°&§%‘ﬁ s-“g'i%s’ (corte?‘%\rﬂn!é-e 32‘[ Pﬁ%‘?gg%coﬁ?etwg@éﬁggﬁfgﬁ" %ic acid

and their derivatives, resulting in ge sust ai ned p]zlasma and tissue
concentrations of retinoic 8¢4d and 8d ¢o | Tof the differentiation
and growt h of variousMe| —Types™ This alkti N@%T&sent conpounds i s
also called retinoic mAhetic activit ecablse a ni stering a conpound of
formula (1) causes the sgne effect as if retina(%ibg)s were adm ni stered. As

such, the present -
8 _-8 I“l O|-(sulf;myl derivative)
| )~ CH-R
Cl-(sulfonyl derivative) 7N

(1I-b-3)

Intermediates of formula (IV) may be prepared by reacting an intermediate of formula
(X1I), wherein P is a protective group such as, for example, Cj.4alkylcarbonyl, benzoyl
or C).4alkyloxycarbonyl, with an intermediate of formula (III), and by subsequently

1S reacting the thus formed amide derivative with an acid such as, for example, hydro-
chloric acid. The preparation of the intermediate amide derivative may be performed
using the same procedure as the one used for the preparation of compounds of formula
(1) starting form an intermediate of formula (II) and (III).

R3 R! R3 RZ
1 | | | acid
P—N <':-w' + (II) — p—N ('Z—Hel (V)

R! R!

(X1I)

20 Intermediates of formula (VI) can be prepared by further reacting an intermediate of
formula (V) with a combination of two suitable reagents such as, for example,
NH4SCN in combination with benzoylchloride or a functional derivative of any one of
said reagents, in a reaction-inert solvent such as, for example, 2-propanone. The thus
formed intermediate may be deprotected using a suitable base such as, for example,

25  sodium hydroxide.



20 conpounds can be used to control the rate of growth and
.differentiation of normal, preneoplastic and neoplastic cells, whether they
are epithelial or nmesenchymal; whether they are of ectodernal, endodermal
or nmesodernmal origin. The property to delay the netabolismof retinoic acid
can be evi d¥R%4 various in 25 vitro and in vivo expe¥g 3249,
particular in vitro procedure is described in exanple C.1 and tests the
inhibitory activity of the conpounds of-itgorrmula (1) on the netabolism of
retinoic acid in human breast cancer cells. The corrpounds of the present

i nventdi on WO 97/ 49704

PCT/ EP97/ 03248 'fl,? vvere ano ef \)le hnus o | mdﬂ'ﬁéd vagl nal
keratinization & ects 1n Q)varl e r""b'—d’l(x exanpl e

C. 2. In. addition, theg paunds o orrrul a (I) S owH'l ttle or no

endocri nol ogi cal si o@ @tflects and they have good oral availability. In
vi ew of the above des bed pharmacol ogi cal properties, in particular their
retinoic mnetic activity, the present_ conmpounds are useful in the

treat nent anesmedipes pf foawle i wherein B3 isdwdeogem spid ntermegiates bpingbnor mal
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cervi X cancegf fofmdh (VI est | naI tract cancer, skin cancer, bladder cancer

and prostate cancer and si m d| ﬁbrders, c§é]d in the fi eI d of dermat ol ogy,
for exanple, 15 kerat i nh s%rders such as rRjfcea. acne,
psoriasis, severe psoriasis 7 I i chth SI s pl antar warts,
callosities, acanthosis ni grl cans, R i chen p nmol | uscum rrel asnma,

corneal epithelial abrasion, ge@gg)aphl C tongue Fox Fordyce di sease,
cut aneous nmet astati ¢ nel anoma and kel oi ds, epidernol ytic hyperkeratosis,
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(1) are 61%353'39 HE ar?’é‘fcéPBB‘} |d§rrWaH1" e‘&f&@%ﬂ‘&@?‘ é&"r&FWr”s‘Per ed
and of endogemuﬁdrym&ﬂ soiRent hﬁ@rnrt]xe Presencd ol asy such s forrexbidplecsddiumi ri ol ). The
i nhibitory ag dXi y of the conpounds of formula (1) on the netabolic 25
degradation o citriol may be evidenggd by measuring the inpact of said
conmpounds on t he caI citriol degrgggfi foreski n kerati nocytes,
pi g kidney cells and human hepatoma cells. In view of their inhibitory
effect on the calcitriol netabolism I—CH, :
base
The compounds of formula (I} suppress the plasma elimination of retinoids, such as all-
15  trans-retinoic acid, 13-cis retinoic acid and their derivatives, resulting in more
sustained plasma and tissue concentrations of retinoic acid and improved control of the
differentiation and growth of various cell types. This action of the present compounds
is also called retinoic mimetic activity because administering a compound of formula
(I) causes the same effect as if retinoids were administered. As such, the present
20  compounds can be used to control the rate of growth and differentiation of normal,
preneoplastic and neoplastic cells, whether they are epithelial or mesenchymal; whether
they are of ectodermal, endodermal or mesodermal origin.

The property to delay the metabolism of retinoic acid can be evidenced in various in
25  vitro and in vivo experiments. A particular in vitro procedure is described in example

C.1 and tests the inhibitory activity of the compounds of formula (I) on the metabolism

of retinoic acid in human breast cancer cells. The compounds of the present invention



t he conpounds of forrmula (I) can be used in the treatnent of vitamn D
.deficiency states. The "classic" application of vitamn D conpounds lies in
the field of netabolic 30 bone disorders. Calcitriol has al so been

descri bed to@g;.},mce the effects and/or production of i ntetrawioizs
Further, calcitriol is of use in the treatnent of di seases characterized by
abnormal cell proliferation and/or differgptiation, in particular,

keratini zati on di sorders such as those destri bed herei nabove (Bouillon et
al ., Endocrine Reviews, 1995, 16,200-257). 35 In view of the above

descri bed usesWer alspeffeesisan FRPPresting ipdwged yagipal kepatinizgfiansffscts iyt t he present

i nventi on provivigiectomivel Ridlasts déscabed in gxamplecl, ooded ani mal s suffering from
di seases which are characterized by an abnormal proliferation and/or

abnor nal 97/
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20 For eas conpoun formulated into
vari ous

Further, the compounds of formula (I) are useful in suppressing the metabolism of
exogenously administered and of endogenously formed a.,25-dihydroxy-vitamin D3 -
(calcitriol). The inhibitory activity of the compounds of formula (I) on the metabolic
25  degradation of calcitriol may be evidenced by measuring the impact of said compounds
on the calcitriol degradation in human foreskin keratinocytes, pig kidney cells and
human hepatoma cells. In view of their inhibitory effect on the calcitriol metabolism,
the compounds of formula (I) can be used in the treatment of vitamin D deficiency
states. The “classic” application of vitamin D compounds lies in the field of metabolic
30 bone disorders. Calcitriol has also been described to influence the effects and/or
production of interleukins. Further, calcitriol is of use in the treatment of diseases
characterized by abnormal cell proliferation and/or differentiation, in particular,
keratinization disorders such as those described hereinabove (Bouillon et al., Endocrine

Reviews, 1995, 76, 200-257).
35

In view of the above described uses of the compounds of formula (I), it follows that the
present invention provides a method of treating warm-blooded animals suffering from
diseases which are characterized by an abnormal proliferation and/or abnormal



phér maceutical fornms. As appropriate conpositions there may be cited all
.conpositions usually enployed for systemcally or topically adm nistering
drugs. To prepare the pharmaceutical conpositions of this invention, a

retinoic m | fective amount of 25 the particul ar _
optionally ‘gﬁg’%{@&ﬁ lon salt form as the active ingredi en%%%ned I n

intimte adm xture with a pharnaceutically acceptable carrier, which may
take a wide variety of forns depending-o& the form of preparation desired
for adm nistration. These pharnaceutical conpositions are desirably in
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dressi ngs, usually employed for systemically or topically a mlmstermg drugs. To prepare the

pharmaceutical compositions of this invention, a retinoic mimetic effective amount of

25  the particular compound, optionally in addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which may
take a wide variety of forms depending on the form of preparation desired for
administration. These pharmaceutical compositions are desirably in unitary dosage
form suitable, preferably, for administration orally, rectally, percutaneously, or by

30 parenteral injection. For example, in preparing the compositions in oral dosage form,
any of the. usual pharmaceutical media may be employed, such as, for example, water,
glycols, oils, alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars,
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,

35 pills, capsules and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the
carrier will usually comprise sterile water, at least in large part, though other
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inert carrier, an effective amount_ of a conpound of
'It is especially advantageous to formulate the aforementioned pharmaceutical composi-

tions in dosage unit form for ease of administration and uniformity of dosage. Dosage
unit form as used in the specification and claims herein refers to physically discrete

25  units suitable as unitary dosages, each unit containing a predetermined quantity of
active ingredient calculated to produce the desired therapeutic effect in association with
the required pharmaceutical carrier. Examples of such dosage unit forms are tablets
(included scored or coated tablets), capsules, pills, powder packets, wafers, injectable
solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated

30  multiples thereof.

Other such compositons are preparations of the cosmetic type, such as toilet waters,
packs, lotions, skin milks or milky lotions. Said preparations contain, besides the
active ingredient, components usually employed in such preparations. Examples of
35  such components are oils, fats, waxes, surfactants, humectants, thickening agents,
antioxidants, viscosity stabilizers, chelating agents, buffers, preservatives, perfumes,
dyestuffs, lower alkanols, and the like. If desired, further ingredients may be



formula (1) and an effective amount of calcitriol or a prodrug thereof. The
Jatter conpositions are particularly useful in treating keratinization
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product may have the advantage that a physician can select on the basis of the diagnosis
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25  sequence and timing of the administration thereof.

Those of skill in the treatment of the disorders described hereinabove could determine
the effective therapeutic daily amount from the test results presented in the
experimental part. An effective therapeutic daily amount would be from about

30  0.01 mg/kg to about 40 mg/kg body weight, more preferably from about 0.1 mg/kg to
about 10 mg/kg body weight. It may be appropriate to administer the therapeutically
effective dose once daily or 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 0.1 mg to 500 mg of active ingredient per unit dosage form.

35

~ The exact dosage and frequency of administration depends on the particular compound

of formula (I) used, the particular condition being treated, the severity of the condition
.being treated, the age, weight and general physical condition of the particular patient as



present invention. 10 Experinental part O sone conpounds of fornula (1)
.the absol ute stereochem cal configuration of the stereogenic carbon aton{s)
therein was not experimentally determned. In those cases the
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"A" and the J&Q %ﬁ%’é "B", without further reference to thegg?:t u%ﬁg
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20  As used hereinafter, "THF" is defined as tetrahydrofuran, "EtOAc" is defined as
ethylaéetate, "DIPE" is defined as diisopropy! ether and "RT" is defined as room
temperature.

A) Preparation of the intermediate compounds

25 Example A-1
a) Benzoyl chloride (0.067 mol) was added to a solution of aminothiocyanate (5.09g) in
2 propanone (150 ml) and the mixture was stirred and refluxed for 20 minutes. A
solution of 4-[1-(1H-imidazol-1-yl)-2-methylpropyl]benzenamine (0.0557 mol) in
2-propanone (150 ml) was added and the mixture was stirred and refluxed at 80°C

30 overnight. The mixture was cooled, filtered through celite and the filtrate was
evaporated. The residue was taken up in CH2Cl2. The organic layer was dried, filtered
off and the solvent evaporated. The residue was purified by column chromatography
over silica gel (eluent : CH2C12/CH30H/NH4OH 98/2/0.1). The pure fractions were
collected and the solvent evaporated, yielding 15.2 g (72%) of (+)-N-benzoyl-N-[4-[1-

35  (1H-imidazol-1-yl)-2-methylpropyljphenyl]thiourea (interm. I).
b) A mixture of intermediate (1) (0.0329 mol) in NaOH (300 m); 3N) was stirred and

refluxed for 2 hours. The mixture was cooled, poured into ice, neutralized with
concentrated HCI and extracted with CH2Cl2. The organic layer was dried, filtered off



a) Sec butyllithium (298 m; 1.3 M was added dropwi se at -60[err] C under
‘N2 flowto a 5 sol ution of N-(4-bronophenyl)acetam de (0.1892 nol) in THF
(400 M) and the mxture was stirred at -70[err]C for 2 hours. A solution
of 1-cyano-1l-nethyl-N, N-di- mnethylethanamne (0.075 nmol) in THF (60 m) was
added drop\W%?""Yq%e m xture was brought to RT and then st PETERTAB2RT for 12
hours. The m xture was poured into ice and extracted with Et OAc. The
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and the m xUFE bR lanlihd oL BERY £l Bylpalont inh g3 ) 1 1, T e s pour ed
into wal8r shdarbanotigic dichloside £:43, WD) twaspgided drapwiserat P°C Fhiesabtigamfc | ayer was
separ at ed, dntesukdidte (4) €0.6247amal) iniaGld K Mhint;\3aY) aad GHCIa (200, myemd teng 5.2 ¢
(93% of mixture was stirred at 0°C for 4 hours. The mixture was poured into K2CO3 (10%)
and extracted with CH2Cl2. The organic layer was separated, dried, filtered and the
solvent was evaporated, yielding 6.1 g (99%) of 2-(dimethylamino)-2-methyl-1-(4-
25  isothiocyanatophenyl)- I-propanone (interm. 5).
d) A mixture of intermediate (5) (0.0247 mol) and 2-aminobenzenethiol (0.0298 mol)
in THF (60ml) was stirred and refluxed for 2 hours and then stirred further at RT for 72
hours. The mixture was poured into water and extracted with EtOAc. The organic
layer was separated, dried, filtered and the solvent was evaporated. The residue was
30 crystallized from (C2H$)20 and DIPE. The precipitate was filtered off and dried,
yielding 5.57 g (67%) of 1-[4-(2-benzothiazolylamino)phenyl]-2-(dimethylamino)-2-
methyl-1-propanone (interm. 6).
¢) NaBHg4 (3.72 g) was added portionwise at 10°C to a solution of intermediate (6)
(0.0164 mol) in methanol (60ml) and the mixture was stirred at RT for 24 hours. The
35  mixture was poured into water and ice and extracted with CH2Cl2. The organic layer
was separated, dried, filtered and the solvent was evaporated, yielding 5.2 g (93%) of
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benzoate (0.1107 nol) in water. The m xture was brought to RT and stirred
for 30 mnutes. The m xture was hydrolizedi-by adding water (8 ml) dropw se
and then CH err]C[err] (50 ml), and a little CH err] OH was added. The
precipitate wag4- dsteawHiaaaphahhﬁ hylBRYdinRthyRaiRs) Rinethyl- Fpfopamspl due was
crystallized f ropanone and DIPE. 10 The precipitate was filtered
of f and dri ed, '3 ng 8 g (86% of 4-(2-benzothiazolyl -

am no) benzenerret hanol (interm 8). b) Thionyl chloride (10 m) was added
dropwi se at O[Example A3 5 sol ution of internediate (8) (0.039 nol) in

CH[ er r] d [ er r ] a)( A@6lutidbn ofiRBiutrinetratiydiodlumings(0sH0T not) ia THH (€00 inf) waraddedhour s.
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at RT under N2(@8j ((088%moldicGHpEh 1 @rmbfandithgmeisiucawgsclined arfisC)for 21h0ﬂr-F (60 m )

and the m xture was stirred ol
O[err]C a sol BSSE"P’S? w?snetnggrgtrad 3’9‘31&‘%‘?8???3 fm(gﬂlﬁomcﬂxy% ?g?
added dr opMi sethiagefamine (ifitstmuPe was stirred for 15 mnutes. The ni xture was'
poured into water and NH err]d and extracted with Et OAc. The organic | ayer

was separ at ed, E ;drm@é iltered and the solvent 30 was evaporated. The

residue was pu W Jarmeto@wﬁemnwﬁﬁ aaedelml&e(b 108 épth:
CH d 9
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fractions were
(90% of hours. Manganese dloxnde (0.115 mol) was added agam and the mixture was stirred at

(+)-Lerr]-dof- (ﬁfbmi@mew,mmsm@fw throdgH éelit; oasted @\nmrc&uta@ @hd the
f |78tCeL nmde I:-L 1¥\|2 ?q)lgﬁ?g,t Sgst %l\lalpiarta{elcji rrWater ( ?00 mmas az}deﬁ cMaporated a}qtereg crystBYVI S &
filtered and dried, yielding 7 g (89%) of 4-(2-benzothiazolylamino)benzaldehyde
(interm. 10).
b) A solution of 1-bromo-3-fluorobenzene (0.213 mol) in THF (60 ml) was added
25  dropwise at RT under N2 flow to a suspension of magnesium (0.213 mol) in THF
(60 ml) and the mixture was stirred for 30 minutes. The mixture was cooled to 0°C, a
solution of intermediate (10) (0.071 mol) in THF (60 ml) was added dropwise and the
mixture was stirred for 15 minutes. The mixture was poured into water and NH4Cl and
extracted with EtOAc. The organic layer was separated, dried, filtered and the solvent
30  was evaporated. The residue was purified by column chromatography over silica gel
(eluent : CH2Cl2/CH30H/NH4O0H 100/0/0 to 90/10/0.1). The pure fractions were
collected and the solvent was evaporated, yielding 22.4 g (90%) of
(+)-0-[4-(2-benzothiazolylamino)phenyl]-3-fluorobenzenemethanol (interm. 11).
c) n Butyllitium (0.1836 mol; 1.6 M) was added dropwise at -70°C under N2 flow to a
35  solution of N-(1-methylethyl)-2-propanamine (0.1836 mol) in THF (60 ml). The
mixture was stirred for 20 minutes, while the mixture was allowed to warm to -30°C. A



35 solution of NN( I -nethylethyl)-2-propanam ne (0.1836 nol) in THF (60
.m). The mxture was stirred for 20 mnutes, while the m xture was al |l owed
to warmto -30C. A WD 97/ 49704

PCT/ EP97/ 03248 -22- solution of ethyl propanoate (0.1836 nol) in THF (100
m) was add¥@9%#9704/g[ err] C. The mixture was all owed to waRGIEPIV848 ] C
and then cooled to -78[err]C. A solution of internediate (10) (0.0875 nol)
in THF (60 m) was added dropw se. The g xture was stirred at -60[err]C for
20 minutes, then poured out into water &hd NH err] O and extracted 5 with

Et OAc. Th I filt d and_t h I t
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for 2 hours watvhfesed oDheadsitiue \Gaisecny}tﬂhzd&mhat qﬁnafe did (dfettiyo ediyy. -TheS
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NH[ er r ] A0 arthiagolylaginqdB-iydroxyee-me] YbFH@"ﬁF@%ﬂ‘PP'{‘}e K‘&V@P Wds dried, filtered
of f and the sol vent evaporated. The residue was purified by colum

chr omat ogr ajfmanpleA-5il i ca gel (eluent : CHerr]CJ[err]/ CHerr]OH
NH[ le (rj r] OHZg?al)BA Qolutidn of IBroRidpentired0B3 PhdI)\We (GHPIO @0DAM wdiddeagapor at ed,

el dn 9 . .
() N 42 2. g s il R o ragesivm ymings 0.231 b (GabjseO oy
Met hanesul f omgs sticted at RT éor(2thonnsandhen caoled toddf€d Adsodyioinof Nagd-fofmaylr | C under N2
Er& 331 .Sﬁl ‘Lé,: I[ g,sheﬁ gd@%ﬁﬁ&&d'l@%%&%ﬂ@o@ﬂ m|a}ld&f@oﬁv9?s@5mth@mlﬂﬁre(vpas}1112
hours. The s Jt "]e relv?/;tém(elégagéga egng“&pﬁd@%&%f%g%%§ %%Q e aCBI ith
([err])-4-( aEtéwzl élr"nemgan[cdayeru(as dries}, filterpd off phd thb@WZGHGMmOMIbITP@S
met hanesul f orsidee ¥espified by lﬁbl&mmchfbﬁ)atogea)phﬁov&'r)stlhh gelqtluemt @HyYy/at e (14)

ol ) 1 et hGHAP P SO 4SR5 P piciriiohs GO BRSNS RLRAL Ghifudd °01
m xture as Pblig 6P Pefd+Indtlé(2-athyl- Hvﬂl‘a&!t@w 'MGW‘]M@@? GheanrI3). The
or gani ¢ | ayeb) Wiaharesilfyldhldrided0.£14 md)) was added dipwdst ap01C amddr Nheo sol vent
evaporat ed. Jfifion of intermediate (13) (0.057 mol) and triethylamine (0.114 mol) in CH2Clp
(250 ml) and the mixture was stirred at RT for 12 hours. The solvent was evaporated,
yielding 17.86 g (100%) of (+)-4-(acetylamino)-o-( | -ethylpropyl) benzenemethanol
25  methanesulfonate (ester) (interm. 14).
¢) A mixtare of intermediate (14) (0.187 mol), 1H-1,2,4-triazole (0.561 mol) and
potassium carbonate (0.561 mol) in methanol (600 ml) was stirred and refluxed for 20
hours. The mixture was poured into water and extracted with CH2Cl2. The organic
layer was washed with water, dried, filtered off and the solvent evaporated. The
30 residue was purified by column chromatography over silica gel (eluent : CH2Cla/
CH30H/ NH4OH 96/4/0.1). The pure fractions were collected and evaporated,
yielding 22 g (+)-N-[4-[2-ethyl-1-(1H-1,2 4-triazol- | -yl)butyl]phenyllacetamide (41%)
(interm. 15).
d) A mixture of intermediate (15) (0.0073 mol) in HCI (10 ml; 3 N) was stirred at
35 60°C for 12 hours. The mixture was poured out into ice water, basified with a
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basified with a WO 97/ 49704 -23-
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(interm 17), &hkgnighs % 5)[ RPHS m'io fﬁ- tP’?pé’fg%

-yl ) butyl] benz&n,a yiBKin(g 008458 m(A:b&}[z-eﬂ)yl-Af(rleZM-a-mbl- Bbuﬁtgl]mwmmhie) in

NaCOH ( 3. 8
(0. 065 ol P § by ?gﬁg%‘ﬁﬁ Py r“fﬁé’“ﬁﬁ%ﬁs“&“ﬁﬂ%@a‘#@%ﬁ
hour and cooI e@ﬂlPltmd Berr]C. lodonethane (4.9 m) was added. The 15

m xture was st iey menhxanreBTCng@lﬁami)smM&@@ﬁ@HZDGQ)OY%MQQMMCM&(3 8 rri

20 N) and |odorre han W& r%dlvn\;g) egyzg‘g(sﬂgﬁgn g@lﬁll)rr‘l?uﬁﬂﬁ@(jﬁﬁl)sﬁ‘héﬁ%

over ni ght. r g ﬁre vvasa@Fa,ﬁge vmth
Et OAc. The or gum %lﬂlcdi@'r] hous andgogledte 0°C. Jodemethaned$ O wpl) was added filtered
and the soiyeniniM@s way siesddt &T, foy 3 houts mgl @dled tw°C. NaOH (3.8 ml; 20 N) and

()-N-[bis(meth l t hétﬁll{ée(%{@&,ﬂbﬁve&ga &hythc x u(’él!v?‘is slm%d 4Rt b@&ﬁigm ]EtOA%O

yl ) butyl] benze m ne onot hi oj f_‘% orid l 216 nol )
was added dr opendswater weap adde@nd 8‘35“%@%‘['?5(5’1’5"6‘?“" ¥tk @‘{'&%’}c ¥ 1665
nol ) in sodi urrwbygbpﬁvatcdewés%h witR whier,nripd SiltreGldhd the]sGlvemtrwis eyd@igated,) . The
m xture was allo 1YY 2&ﬁ§|1 HMb herigdor-ir i ng and
then poured Ouy:eﬁr{gé%é‘ﬁi%ﬁ&?&ﬂ%%ﬁ %'Sggnq hg(qm xturial was stirred
for 30 m nZR esyabm}'lﬂ@"ﬁﬂ#wedﬁt!"dﬁ‘tb?f The organic |ayer was dried, filtered
and the sol venf owisondthagic ditheide (0.216 mol) was added dropwise at 0°C 10 a solution of
intermediate (16) (0.1665 mol) in sodium hydroxide (3N; 72.15 ml) and CH3Cl; (400

ml). The mixture was allowed to warm to RT over a 2-hour period while stirring and
then poured out into K2CO3 (10%; 200 ml). The mixture was stirred for 30 minutes and

25  then decanted. The organic layer was dried, filtered and the solvent was evaporated,
yielding 47.7 g (100 %) of (x)-1-[2-ethyl-1-(4-isothiocyanatophenyDbutyl}-1H-1,2 4-
triazole (interm. 19b).

(2)-1-[ 1-(4-isothiocyanatophenyl)-2-ethylbutyl}-1 H-imidazole (interm. 19¢) was
prepared similarly. '

30 Example A-6
a) A mixture of 1-(4-aminophenyl)-2-methyl-1-propanone (0.0637 mol) and methyl
2-chloro-3-pyridinecarboxylate (0.0637 mol) in 2-methoxyethanol (200 mi} was stirred
and refluxed for 90 hours. The mixture was taken up in water and EtOAc and extracted
with EtOAc. The organic layer was separated, dried. filtered and the solvent was

35  evaporated, yielding 22.6 g of methyl 2-{[4-(2-methyl-1-oxopropyl)phenyl]amino}-3-
pyridinecarboxylate (interm. 20).



yielding 47.7 g (100 %9 of ()- 1-[2-ethyl-

.-(4-1isot hi ocyanat ophenyl )butyl]- 1H1,2,4- triazole (interm 19b).
()-1-[1-(4-isothiocyanat ophenyl)-2-ethyl butyl]- 1H i m dazole (inter. 19c)
was prepared simlarly. 30 Exanple A-6 a) A m xture of _

1- (4- am nomeendo)od2- net hyl - 1- propanone (0.0637 nol) and RETEP$703248

2-chl oro-3-pyri di necarboxyl ate (0.0637 nol) in 2-methoxyethanol (200 m)
was stirred and refluxed for 90 hours. Jhe m xture was taken up in water
and Et OAc and extracted vvith Et OAc. The organic |ayer was separat ed, dried,

filt d I t t hyl
2114 (2- oy P st ﬁ%%ﬁva B e%edﬁe/’?%ww%at 53 erm
20) . WO 9F imgiediate (20) (0. 063 mol) in methanol (200 ml). The mixture was stirred for 2

PCT/ EP97/ 03%6&s Yureroras AM NG RS SrRANCIEOPRAT WhevhPorRé AT  ohcitiducapided

porti onw se C. [ '
nmet hanol (5% 95) il ¢H§C§2 é{’y‘{rzﬂ%g S(EI rreg&? é raQeQi 9‘8@!"&'”&'3)833 ;rdded and

t he or gaﬁl C (spinethyl 2{W&dlévdmvdtmdhylﬁmqunﬂiﬂnnmlé msim&gkrbnxxmel n
CHerr]d [er{“lemdﬁi ed, filtered and the sol vent was evaporated, yielding
18.38 ¢ é ([err]) met hyl

2-[[ 4- (1 hy OXV 2 et hyl propyl') phenyl ] am no] - 3- pyri di necar boxyl at e
(interm 21 A-7 a) Alumniun(lll)chloride (0.666 nol) was added
portionw se aatAlmnmwnallmmqndp&%@ﬁmane ed posionwise Bt BT &0 3 sadutianef (0. 222

?gi)% %n;ﬂ 1, Rgh&@i Q%anoﬁnﬂoﬁﬂﬂﬂﬂaﬁ)mmg@a@?}gﬁhlzor%o eCh| o; Oﬁt hane
an ed. a er ours.

The mi xt]8r e Sf B‘8nh om téa'gn(ggo 5?55 aﬁ@ dm\ﬂ“{ ' The

organi ¢ | aye0® Q&M%t@ﬁ m‘dﬁ"F"eﬁasﬂ?q“feéir‘é‘ﬂ '%?r?&df’h‘éa"%"ﬂl‘\’l‘gh gpor at ed,

yi el ding 68 d?izﬁhﬁc layer was decanted, dried filtered and the solvent was evlaiforated yleldmg 68 g

(i mtorin 22,0 DL EEbRBR Rty ARSHERTR ooty L 3o d%i%”ﬁﬂf),(% "

(interm 22)
N- met hyl et hindgrim@2) 0. 084 nol ) and pot assi um carbonate (0.127 nol) in
net hanolys( 15 Ahixet@ of ﬁltérﬁaeaﬂkemj (0.6413Ux895 N-frethRiEh&ine $0.08d ol axd Ur € was

d i ) Th

or gani coféy'éﬁ%)?&?%&?'fﬁé’ag“’?é 701 M fnfhnfidh el Wil ke ila HOGR0EF T0e

e o G0 inpiciy TH rEAgie s EAMBLANIGRP AR BURLN It LEDL dndoi ont

CH[ err] O [ erdekantéd. THe?orﬁirmay’Eﬂv/aNbﬂflai Filteled Afd thé Golierd s BQpdbAMdd. Thy. The
sy

pure fracti qRgaNEwE fifi €8luAfRdhromatography over silica gel (eluent: CH2Cl2

20  /2-propanol/NH4OH 95/5/0.1 and 90/10/0.1). The pure fractions were collected and
the solvent was evaporated, yielding 6.85 g (54%) of (+)-1-[4-(2-benzothiazolylamino)-
phenyl]-2-(ethylmethylamino)- | -propanone (interm. 23).

In a similar way , (2)-1-[4-(2-benzothiazolylamino)phenyl]-2-(dimethylamino)-1-
propanone was prepared (interm. 24).

25  c) Sodiumborohydride (0.0642 mol) was added portionwise at O to -5°C to a solution of
intermediate 24 (0.0584 mol) in methanol (250ml) and the mixture was stirred for 3
hours. The mixture was poured into water and extracted with CH2Cl,. The organic layer
was decanted, dried, filtered and the solvent was evaporated, yielding 45g of (¥)-4-(2-
benzothiazolylamino)-o-[ 1-(dimethylamino)ethyl]benzenemethanol (interm. 25).

30 Example A8

a) The following reaction was performed under a N, atmosphere. A mixture of N-(4-
bromophenyl)-2-benzothiazolamine (0.492 mol) in THF (2700 ml) was stirred at
-70°C. Butyllithium (0.984 mol; 2.5 M in hexane) was added dropwise at -65 °C. The
mixture was stirred for one hour. A solution of 2-ethyl-butanal (0.492 mol) in THF

35 (300 m!) was added dropwise at -75 °C. The mixture was allowed to warm to RT
overnight. A 10% aqueous NH,CI solution (3000 ml) was added and the mixture was



t he solvent was evaporated, yielding 6.85 g (54% of

€)-1-[4-(2-benzot hi azol yl am no) - phenyl]-2-(ethyl nethyl am no)- 1 -propanone
(interm 23). In asimlar way , ()- 1

-[ 4- (2- benzot hi azol yl am no)phenyl] 2- (di net hyl am no) - 1- propanone was .
prepared (i ntWO#H4904 c) Sodi unbor ohydri de (0.0642 nol BCHER7aR¢kd
portionwise at O to -5[err]C to a solution of internediate 24 (0.0584 nol)
i n methanol (250mM ) and the m xture was sérred for 3 hours. The m xture.
was poured into water and extracted with CHerr]C[err]. The organi c |ayer
was decanted, dried, filtered_and the solvent was evaporated gl el di ng 45g
of ()-4-(2- stirred for 15 minutes. The separated aqueous phase was extracted with Et

benzot hi azol yl @odowm))- [The s¢pafated atpamid layéraﬁﬂsrdﬂ)dimie]ibﬁdhﬂ'&ﬁemﬁthﬁﬁpﬂratéd nterm

25). 30  Exanpls, éi&@ascgﬁamh,\fa ag%,gﬁe&%haﬂeﬁw? (i gﬁ:%;eda

N err] at rmsphere am ne
(0.492 nol) i roffad drigdoyjelding L9 & (63%) ofdd) ét( -b?wﬁalqzr’ezlarlsa?mﬂ-sthylum (0. 984
mol ; 2.5 Msin prepd)venzencnethaiche (indrmp8).se at -65 [err] C. The m xture was

tirred for o f |- HF 3
(300 i) was Q@ffb 8*‘“&“‘8?@“*"’“‘3"% (0356 dt) MmO 50 G0 bn CRGLT 20
to RT over ni ghtS00m) wasstimeias 0C ppges ]ﬂ®‘" édnmwrwrpgbﬂwlfﬁnylcmgdam& and
t E_EI!_/ E]P)Q( ;7622\4\/&‘@01) in @O (300l was added dropwise. The mixture stirred at 0°C for 3 hours
P se was
ext ract ed w t hTIECRRER Q%foe%g?ﬁ e 3??@“‘“‘%‘3%?“5 2‘%“%"35%@%%?%&21% 4
filtered dfd theazessmewanol pethanesylfapatefester} dutrmy@ohas crystal | i zed from
rrgt9 hyl (iGZ(};)ut ]Yd) Tohiene( 150h8) paesddpd toinwasdidte D8 (.05820hd1). Tt Haterap@neons €l di ng
1 %9 o
pr opgl ) benzene"r%é‘ ano%Sli}ﬁi'lazal?kti'l %i‘ b?’ﬁ&ﬂﬁ&r@%ﬁ%ﬁggéo%%ﬁdﬂo ucne28 (0. 156
mol ) " and tri et(§9mihwaseadded dopwiss| YThe Fractiqnapixiues e stifred Sgcroprsa RTstherr ed at
O[ err] C under JJIelilt@°CATHE prt¢ipieatwasiltdied sffhridaitie ahRDS yielding@53Y4)-NM4) i n

CH d C
: OL egr ]hou£ S%r rlg gc%gog )etﬂt{mtg%gg%g? gtg%ﬁﬁazoﬁpgné%éﬁéﬁ&&m%ﬁ|bﬁ£ee@mé§n 9berr]
()-4-(2-benzot Ei az&l él amno)-[err]-( 1l-et hyI propyl )- 10 benzenenet hanol

met hanesul f on ) (interm 26). c) Toluene (150 mM) was added to
i ntermedi at e 28 nfifESFI+Hoi() -ethFhpeopyBtle [[2gmebplthioyd-pynimidinytaminelbenzent-at  RT.

A sol ution_of &aha0y| (?? Sapdd £Sortifng AP Faeleaurwesh%emexaﬁmeme dded

dropwi se. The re cti ewas S |rre cooled
Lo B orr % med iy meanal 4144 e hydraseagien o KT s Sy S ith Rapey n"'g]i Liideng 25
g ()-N-[4-2015 as(aloathysor Afte-uptdky obutdpogepiie eguiy)s Be bualysiisiltotesnimegh
monohydr ochl oriegig (hiie8Wiih r&thanol and the filtrate was evaporated. The residue was purified

by column chromatography over silica gel (eluent : CH,Cl,/CHAOH 95/5). The desired

fractions were collected and the solvent was evaporated. The residue was crystallized
from diethyl ether. The precipitate was filtered off and dried, yielding 1.02 g (17%) of
25  (x)-o-(l-ethylpropyl)-4-(4-pyrimidinylamino)benzenemethanol (interm. 27).

Example A.10
a) Compound 130 (0.009 mol) was added at 0°C to thionylchloride (40ml). The

mixture was stirredat 0°C for 90 minutes. The solvent was evaporated, yielding 3.5g
N-[4-[2-(dimethylamino)-1-( }-methyl- 1 H-imidazol-5-yl)- 1 -propenyllphenyl]}-2-

30 benzothiazolamine (interm. 56).
b) Using a similar reaction procedure as described in example B-12 hereinafter,
N-[4-[2-ethyl-1-(1-methyl-1 H-imidzole-2-yI)-1-butenyljphenyl]-2-benzothiazolamine
(interm. 57) was prepared.



Exa.rrple A9 Amxture of ([err])-[err]-(

.1-et hyl propyl ) 4-[[ 2- (nmet hyl t hi 0) - 4-pyri m di nyl am no] benzene-
prepared according to the procedure described in exanple A 2.e,
i n met hanol

nol )

met

hanol ,

(0. 0227
(144 M) was hydrogenated at RT for 2 days with Raney

ni ckel (7.3 9749104 as a catal yst. After uptake of hydrogeRCtEPEN3248), t he
catalyst was filtered through celite,

was evaporated. The residue was purifi

silica gel

(el uent:

CHerr]dJ[err]/CH

washed wi t h .net hanol
e

5.

e

] OH 95/5) .

and the filtrate
by col unm chromat ography over _
The desired fractions

were collected and the solvent was evaporated. The residue was crystallized
from di et hy | Thetfeligwing ineermediates all beingiaesmis mixiyrerexgent feriateapediate Noj 25 di ng
1.02 g (17%wiiéh ¢tmtains no chiral carbon atom, were prepared according to any one of the
5@6% F‘ygv%r opyl)-4-(4-pyrimdi nyl am no) benzenenet hanol
: anpl'e A

([err])-[err

(interm 27 10 a) Compound 130 (0.009 nol) was added at O[err]C
to thionylc ide (40m ). The m xture was stirredat O[err]C for 90
m nutes. The solvent was evaporated, yieldi 3. 5¢
N-[ 4-[ 2- (di net hyl am no) - 1- ( 1- net hyl - m ¢gazol -5-yl)- 1
-propenyl ] phenyl ]-2- 30  benzot hiab® e {Tterm 56). b) Using a
simlar keaction procedure as describe eganple B- 12 hereinafter,
N-[4-[ 2- et hy ~ter N Bx R
-met hyl - 1H- | ﬁﬁ‘}_’b o V8 - 1- but enyl ForERY1 1 - 2- benzbfhi azol ani ne (interm
57) Was prepereet—\WO-9749704 —
PCT/ EP97/ 03248 - 2pA.1TeCES)-Ni ng | Bt ef Wdmidezol- 1| CHEGHd r acenifc mi xt ur es
except for ifnyer neaisy e2-béhzothhuzeWl ¢H Cpot ai ns no choHeCHYaNTHY)Afom  wer e
prepared acg¢qrdi ng,t.a lapy one. of the pracedures abpwe: le | [grr] 5
Interm Ex. %%[ er rf"ﬁ’ ‘{lgy“mﬁfl'_'é’ﬁr] ?]R[ s@'rc] Lhi(c, %rr] Ng. No. 30
A 1.b C(=S){RB[ er [ p3.b| 2-ghinoxalipyli mj YazpCl 1-yI CH(C EMXEiMfserr]) [enr] 31
ﬁ- g-g Z- bens 9143! azlﬁlml Hbenzbiniazoly] | CH;| OH ag aﬁ[e cmemg)@h‘t%@mg])%grr] 32
. 3. -pyri i ny . er r err
A 3.b 2-qui rgléal i h§6-b| $gauingliny] H OB qyiqer Q#Jﬁ [err] |34
A 4.b 2-benz36hi aksi6b| Zpheawyl-$- OH |H | OH CH( Edi)2 N(CH drr])[err]
quinazolinyl
37 A.6.b| 2-quinoxalinyl }H |[OH CH(C,Hs).
38 A.6.b| 2-pyrimidinyl H |OH CH(C;Hs)a
39 Al7.c| 2-benzothiazolyl | H | OH " N—CH—
CHa
40 A7.c| 2-benzothiazolyl | H | OH H;C—N N—?H-
CH;
(I:“J
41 A.7.c| 2-benzothiazolyl |H | OH @—cu:—n—-cl:ﬁ-
CH;
42 A.8.c| 2-benzothiazolyl { H | O-SO,-CHj CH(CH31)-N(C3H;s)2
o) CH,
43 A .8.c| 2-benzothiazolyl { H | IH-imidazol-1-yl H_\C—:S:—-O—CH;—CH—
44 A.8.c | 2-benzothiazolyl | H | O-SO,-CH; CH(CH;)-N(CH3),
45 A9 | 4-pyrimidinyl H |OH CH(C,Hs)2
46 A.7.c| 2-benzothiazolyl | H | OH < :N__ ?H—
CH,
47 A.6.b| 2-methylthio-4- |H | OH CH(C2Hs)»
pyrimidinyl
48 A8.c 6-methy1-3— H 0-S0,-CH;3 CH(Csz)z
pyridaziny]




35 A 6.b 2-quino|iny| H OH CH(C[err]Herr])[err] 36

-A.6.b 2-phenyl -4 H OH CH(C[err]Herr])[err]

g\ugngzgl inyl 37 A 6. b 2- qui noxal i nyl H O CH(C2H5) 2 38
pyri OH CH(C[err]H err

A 7.c 2- benzoq%' |azo?4yl H OH [err] 40 [ ])i’éﬂkbﬁﬁus

2-benzot hiazolyl H OH [err]. [err] 41 A. 7. c

2- benzot hiazolyl H OH 42 A 8.c 2-B&hzot hi azol yl . H -

O-Serr]-CHerr] CH(CH err])- N(C[err]H[err])[err] 43 A 8.c

2- benzot hi azol y|__ _H Hinmdazol-1_-yl [err] 44 A8 ¢ 2.henzaot hiazol yl

H oOsJerr] ﬂ'&ﬁr{.fﬂix. R, CH(CH er[R)-N¢CH err])[e[R] 45 A9

g-gyrim;[ginyl No. H | NéH CHerr]Herr])[err] 46 AT7.c
- benzot hi azolfyT H rJer . 2-methylt &@ H
CH( C2H5) 2 pyril‘ir?di ny‘f‘ﬁ%é tﬁ'k% c 6 ﬁst Oﬁ 7%Iaerr] CH err]
WO
Hl

CH(Clerr]lHerd])[err] py 97/49704

PCT/ EP97/ 03248 cn27- er r

Rl err] No. Ngo 49 A ) -OH H R thH(@mh ]
CH(Clerr]lHernq])[erf] pyri A 6.b Jerf] H OH
CH(C[err]H erdq])[erf] 51 N3. pzi nyl H d

CH(( err] H ernlsy[ erf A.3%] 2-pyradinfi. b Ci H CH(CIH;),

CH(Cerr]H ernl.)[ er r‘]\.G‘EDB A4.c 2‘ Benggihi azol yl HH(CZ}Q'J

[err] 54 A3.b H
CH((err]Herq])[ert] [eg]/S
1)lerf] *

.6. a] 2- benzot hi akol yl =0*
CH(Cerr]H ern

A
Rlerr] are taken fogether

53 A.4.c| 2-benzothiazolyl |H | OH “aC\C/O\C/O
’ H3C/ \CH_; ;‘q
54 A3b H {C CH(C>Hs)2
T/
N
55 | A.6.a| 2-benzothiazolyl | =0’ CH(C;Hs)

* R, and R, are taken together

B) Preparation of the final compounds

Example B-1
5 A mixture of intermediate (9) (0.0125 mol), 1 H-imidazole (0.0584 mol) and potassium

carbonate (0.0586 mol) in methanol (300 ml) was stirred and refluxed for 12 hours.
The solvent was evaporated and the residue was taken up in water and CH2Cl2. The

organic layer was separated, dried, filtered and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CH2Cly/

10 CH3OH/NH4OH 96.5/3.5/0.2). The pure fractions were collected and the solvent was
evaporated. The residue was crystallized from 2—pfopanone and DIPE. The precipitate
was filtered off and dried, yielding 1.65 g (28%) of N-{4-(1H-imidazol-1-ylmethyl}-
phenyl)-2-benzothiazolamine (comp. 24).

Example B-2
15  Triphenylphosphine (4.8g) and 1H-1,2.4-triazole (0.018 mol) were added under N2

flow at 5°C to a solution of intermediate (7) (0.00732 mol) in THF. Then a solution of
diethyl azodicarboxylate (2.88 ml) in THF was added, the mixture was brought to RT



B) Preparation of the final conpounds Exanple B-1 5 A m xture of
internmediate (9) (0.0125 nol), 1Him dazole (0.0584 nol) and potassi um
carbonate (0.0586 nol) in nmethanol (300 m) was stirred and refluxed for 12

hours. The was evaporated and the residue was tak Ln water and
CHerr]d [e@?&]ﬁﬁ#h‘e organic |ayer was separated, dried, ?‘1?'2"3’31{"% t he

sol vent was evaporated. The residue was purlfled by coI umm chr omat ogr aphy
over silica gel (eluent: CHerr]d[err]-2810 CH err]OH/ NH err] CH
96.5/3.5/0.2). The pure fractions were collected and the sol vent was
evapor at ed. ahdghenetirreld forwasmighy SWalel ivaealided,ane %Imowmporatadl aclditied The

preci pi tate wasHH 51@ ﬁﬁuﬁéi‘ &Qwemgeﬁrtea' ubl rqaéaﬁsg%%h
El-ngrpl(éH-Bl- mﬁ‘gﬁ‘%l & p %@Brﬁ‘ﬁg’\(‘( "é ﬁ‘%‘g"‘f ef”&i‘“l’:ﬁ?y 3RS (6 (o bis

mol ) were achd:pdatud.dbredNﬂteﬂ:ctnndahe §bl\enr\}1§§ dvaparatsd)| The esides waspueifie® 8y at e (7)

0. 00732 | 2.88 nl
501570 b St po il g Cigon gty 2 0 1)

PCT/ EP97) 0321 Pumstractiags were rolectedpg thegpivsliayasicyproratett e rogidveavased, t he
sol vent was !Bvaﬁdﬂlameﬁdom &C2H5)00e Thejptepipiidic was ﬁmrcd off anti driedyyielding\ege

separated. T ﬁ&gtﬁ& ﬁy@i}m*gﬁaﬁmgyg gjm E}anfetutf ”'Y?’H 0\&1 h NH err] OH

and extracte was éépar filtered
and the sol vﬂm‘ héDentpshiarolanaipe ( C‘PH'B 3’9& due was purified by 5 col um
chromat ography over silica gel (eluent: CHerr]C[err]/CHerr]OH/ NH err] CH
96/ 4/ 0. 510. TExamplaB-3f racti ons were coll ected and t he sol vent was

evap?rﬂ ed. I8 ﬂ;ﬁﬁ%ﬁn%ﬁ&dﬁ&&{lﬁﬁf@'lkb@% )faE} gﬂ bbb zRethibI 0. PLEHH tat e
(TSN e F 2 e ool e Sittes prstipnce qrefgpts T Qem*’ftpﬁearﬂ§|c0'1'e§»|%weeayq
phenyl ] - 2- beln@dmwa%ramﬂmﬂw(fél&%z anggecanted. Tiporegliclaperavas drigd, filtetedr e of
i nt er nedi at %ﬁlﬁ@%x&& WESE/ aPBthibd 2Tk Rsiail Q&bﬁmﬁ% @6]9%n§:9ro?naf%l7¥p n THF

m d
it 1 nt oSnec 2B bl Wlieat SO A RHIER IR L il Raen v o

| ayer was dr¢oeld¢ted arld the exlvenn evas évapematede he wagine wapoysibliided fidie r esi due was

purified by 5ghufthedAlepVREMEY. AN prek meqva%rﬂé}ehl ndQried g,l.eg'&mﬁ

CHerr]d [er@]) %H[ogrrl/g—i/_% "ﬂié&‘{}é"‘ az‘iﬂ l)(lo ﬁ} %’Pha% 3l oﬁs wer e

col lected and’ e LEHGHE y e ot lpheryilsbenzobiazelr i zed from
amine (comp. 25).

20  b) Compound (25) (0.0265 mol) was separated and purified by chiral column chromato .
graphy over stationary phase Chiralcel OJ (eluent: hexane/ethanol 50/50). Two desired
fraction groups were collected and their solvent was evaporated. Fraction 1 was
crystallized from 2-propanol. The precipitate was filtered off, washed with 2-propanol,
then dried, yielding 2 g (20%) of (A)-N-[4-[2-ethyl-1-(1H-1,2,4-triazol-1-yl)butyl}-

25  phenyl]-2-benzothiazolamine (comp. 33).

Fraction 2 was crystallized from 2-propanol. The precipitate was filtered off and dried,
yielding 1.9 g (19%) of (B)-N-[4-[2-ethyl-1-(1H-1,2,4-triazol-1-yl)butyl]phenyl]-2-

benzothiazolamine (comp. 34). The corresponding filtrate of the crystallized fraction 2
was evaporated. Part of the residue was dissolved in 2-propanol and converted into the

30  (E)-2-butenedioic acid salt (2:3). The precipitate was filtered off and dried, yielding
3 g of (B)-N-[4-[2-ethyl-1-(1H-1,2,4-triazol-1-yl)butyl]phenyl}-2-benzothiazolamine

" (E)-2-butenedioate(2:3) (comp. 35).
¢) 2-methyl-2-propanol, potassium salt (0.0127 mol) was added portionwise at 0°C to a
solution of compound (25) (0.0106 mol) in THF (30 ml) and the mixture was stirred at

35  0°C for 10 minutes. A solution of iodomethane (0.0127 mol) in THF (10ml) was added
slowly and the mixture was stirred at RT for 12 hours. The mixture was poured into




2-butanone / diethyl ether. The precipitate was filtered off and dried,
yielding 31.2 g (49.6% of ()-N[4-[2-ethyl- 1-(1H 1,2 4-triazol- 1

-yl ) butyl ] phenyl]-2-benzot hi azol - am ne (conp. 25). 20 b) Conpound (25)
(0.0265 nol ) wWavrasearated and purified by chiral colum chrgfgiRraiadhy
over stationary phase Chiralcel Q) (eluent: hexane/ethanol 50/50). Two
desired fraction groups were collected and their solvent was evaporat ed.
Fraction I was crystallized from 2- propan@? The precipitate was filtered
of f, washed with 2-propanol, then dried, yielding 2 g (20% of

(A) - N-[4-] 2- et tyter &d(ektﬂacfm@wah CHszle:oyga)mdaw }Nas @arated dried, filtered and
phenyl ] - 2- benZ:EhJ)l%n?

%m;r S from
2-propanol . Th o‘a‘l\‘ h gﬁ@ﬁ (ﬁ JM%%&W%&
(19% of (B)- mﬁl{'%qe; e&eny q Fféfft TACHORSYERE | - 2-
benzot |h: azol anédll@cté@ aiihe 361)/ent mem&ap trhdreamué whﬁ dsrystﬂhﬁéd fedie i ved
crystalllz CtIO [ S ISSO ve
[ ny2 propaﬁgl aﬁ%‘n\édﬁgf: ’ﬁag?)wga{%)r% f)gh%e‘{nrge ioi Cre\'\@}x%w
(2:3). The pr ewscyystabized o }butv@nedfhﬁnrecamatwasé“dtem@f Hidriigied, )gelémg
(B)-N-[4-[2-et gilgﬁé%) &fl w,@[éaww-ﬂoy-lh 4-triazol-1-yl)bu yl}phe%yl]-N-methyl-Z-

-yl ) butyl ] phen nzot I azol (E) - 2- but enedi oat e( onp. 35).

c) 2-methyl - ﬁﬁ?amﬂ'gt‘écgg‘?& salt (0 0 127 nol) was added portionw se
at O[err]C to a solution of conpound (25) (0.0106 nol) in THF (30 m) and
the mxture waExampleBgly at 35 O[err]C for 10 minutes. A solution of

i odonet hanm ( 02)0NEGHTE.BS min20TNl-wesldided atRBtoacdtios bitvamirbehzelihiol xt ure was

stirred at RT f<0g@a%%n&§mame§;9&um,&&e+g@sms ngg{.ﬁq ‘gs%u 74 48704

PCT/ EP97/ 03248 e or gani c
| ayer was sepafiuss, (=t-:9rﬁ’é‘b‘[[blsim‘i‘@fl@d’)@ﬁ'dﬂ?@a@@ﬂ?@?ﬂyl #pehdtidl The
resi due was puinhifiizofl14ashafisrhine0.0687anal), pepared ycoostihig ﬁl:htbﬂﬂed@ﬁé(lee)l wasnt

CHerr]d[err] {1@*& %If.é ,gg{nh"émg @Argzi a?% &glu %%h})thenyaﬁregl&lf’od arcéwe&} pisy ver e

col |l ected and was eva e was crystallized from

5  2- but alfonevihE@hpand washed, with 1{%&% Thesaapequs laverwey Jasified Withized.  The
resi due was remsttallddilﬂéw}lrsgmi@ mdrexiragied Wﬂmﬁt%@&lmormec laxes Wak | t er ed

of2 f 4a '[](rj| g ; IO|€‘d iéf,hﬁ} &%dqg rgd ﬁ?@l\ﬁmen %%ﬁ%@reﬁﬁ Wais s%p ﬁtlc!f'by 32).
Exanpl e B-4 1o°°“ 'R\H : ’s“'ﬁbg‘?\l) t[%‘ﬂ
2- am nobenzeneydyi wb 1§. Or%aﬁrermcmonsmmmmwemﬂoilemdimd(tﬁaﬁsame)us v]Ehe m xt ur e
was stirr % at ev'g—gmfa&ﬁ. %9 was crystallized from 2-propanone. The precipitate was filtered off and
dried. The residue was taken up in K2CO3 (10%), filtered an.d the solvent was
evaporated, yielding 1.12 g (5%) (x)-(A)-N-[4-[2-(dimethylamino}- | -(1 H-imidazol-1-
yhpropyllphenyl}-2-benzothiazolamine (comp. 1). F2 was crystallized from
2-propanone. The precipitate was filtered off and dried. The residue was recrystallized
25  from 2-propanone. The precipitate was filtered off and dried, yielding 0.9 g (4%) of
(£)-(B)-N-[{4-[2-(dimethylamino)- 1 -(1H-imidazol-1-yl)propyi]phenyl}-2-benzothiazol-
amine (comp. 2).
b) Componnd (2) (0.021 mol) was separated by HPLC Chiralpack AS (eluent : hexane /
C2Hs50H 87/13 to 70/30). The pure fractions were collected and the solvent was
30 evaporated. Fraction 1 was taken up in DIPE. The precipitate was filtered off and
dried, yielding 2.54 g (B1)-N-[4-[2-(dimethylamino)-1-(1 H-imidazol-1-yl)propyl}-
phenyl}-2-benzothiazolamine (32%) (comp. 3). Fraction 2 was taken up in
diethylether. The precipitate was filtered off and dried, yielding 2.41 g (B2)-M-[4-[2-
(dimethylamino)- 1-(1H-imidazol- 1-yl)propyllphenyl]-2-benzothiazolamine (30.3%)
35 (comp.4).



m nut es.

()-Terr]-[4-[[bis(methyl thio)methyl ene] am no] phenyl]-N, N, [err]-trinmethyl-

- imdazol - 1- et hanam ne (0.0637 nol), prepared according to internediate
(19a), was added. The mxture was stirred at 110[err] C ove %17 gxp
poured out WANEHM oyiracted 15 with Et OAc and washed wi PREN) . The
aqueous | ayer was basified with a concentrated NH err] CH soI ution and
extracted with Et OAc. The organic | ayer3@was separated, dried, filtered.and
t he sol vent was evaporated. The residue was separated by col um

chr onmat ogr af#@xamplesB-5si | i ca gel (eluent: CHerr]C[err]/CHerr]H NH err] CH

97/3/0.1 an%? %0f chl[bg%ius- I-F)”‘Gma%fe 0128 loP)\Wasalilied 80710 2Rixeure pf | ect ed and

their solve ystallized. from 2- propanone.
The preci pi t‘&‘PE“‘W&%‘e 910{%‘?@& “691} mg‘ﬁf é}’p\gﬁ) ﬁ'ﬁé“'?‘g%‘? Wasstifed oyerp 'uB in
Klerr]Cd err ou(eﬁQﬁﬁ intd wh&exrﬂdxaanﬂed\hnh E@A&erﬁhe\mganm\hmmas sgparagadel ding 1.12 °

g (5% (fer yi il %h ALl BARER by o

| ) pro HEny1 azo zed from
UEEAER et ol AR 20 S
recrystalli Zlﬁhip%Eefra&nbﬁgm&epbmmdmndmekbhremmlempomm Viast dfithet residuk of f and
ilu ed, dyl e: 4o aﬁxléféfﬁ%clﬁi Zﬂl]t%) prépah t%rwmm Zhe gt :awmme.)eu 1 (

i m dazo pr o en enzot hi

Conpound (2)0f€é1¥d0£¥drr§g “\%9355%/ &Fé@"ﬂ?hﬁat@ &m’%&@?i@%@ uent
hexane /3o e.{,ét}.ylbﬁfpyi]ﬂénﬂ]irﬂiaol -pyfididétarboxylete ieonep. 52ct i ons were col | ect ed
and the sol v alafhin duﬁ‘f?ﬁﬁé@(ﬁ%ﬂ FHoRGhds @Bded ﬂ&ﬁ&nﬁd&%ﬂowuﬁd&r RhPE. The

precipitate s tere dried, yieldin

(B1) - N[ 4- [ 2flow mﬁﬁﬁﬂ%ﬁraoﬁsymmwf SATREIDA (52) Sﬂg Q%IB?J%"]T“F (200 mi) was
phenyl | - 2- begfaed btopwise a1 Thedfixture wagstindll forFrimats, then 2oalabtottdken up in
di ethyl et herhyd((gezeg(rﬁtﬁ'ﬂ?bk@raﬁd idm&;&%ﬁ&}&n%d%ﬁm»ag%wyomec@ 41 g

B2)-N-[4-[2
f yl gpr ol[oBﬂ ][pheﬁvlz]ﬁﬁzg BE(ZH kit (Héﬂ(“%l‘gv}&y’k% -methylpropyllpbenyll- o
97/ 49704 amino}-3-pyridinemethanol (comp. 54). PCT/ EP97/ 03248

- 30-  Exanpl ey §nﬁ)1rejoflzomﬁ§tmac(9¥) ébbinﬂdl‘}‘dnmrﬁh%éﬁeee(f\ﬁmiﬂa (W))n orzCadded at

60[err]C to & mxture of |nterrrla|ate(,réle 88061 i n 50 m). .
The mi xture @8 ) was siredabREifomko hoyss, (Thg mygiure was "%ﬁdé’r"e"a‘?? teé’)? cted with
Et OAc. The o§qJwdnt wab eyaporawdsyieldingrsed g B17D of (x)r2-Héh[1-{1H-imidezbl-drd)-2-he sol vent

Sihica o8 %q‘hgﬁ?&féﬁﬁéﬂﬂ?@'?’? P PUPRE BriPES. 2216775/ 0. 1) The

pure fractiog %gol | ected and the sol vent was evaporated. Part of the
resi due Example B-6

2-phenoxy-1,3-benzoxazole (0.0123 mol) was added to a solution of mtermedlate (16)
{0.0123 mol) in N,N-dimethylformamide (20 ml). The mixture was stirred and refluxed
at RT for 12 hours and then overnight. EtOAc was added. The mixture was poured out

25  into water and extracted with EtOAc. The organic layer was separated, washed with
water, dried, filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: cyclohexane / 2-propanol/NH4OH
90/10/0.5). The pure fractions were collected and the solvent was evaporated. The
residue was crystallized from DIPE. The precipitate was filtered off and dried, yielding

30  2.04 g (49.5%) of N-[4-[2-ethyl-1-(1H-1,2 4-triazol-1-yDbutyl]phenyl}-2-benzoxazol-
amine (comp. 56).

ample B-7
A mixture of intermediate (2) (0.0123 mol) in 1-chloro-2-propanone (1.08 ml) and

ethanol (20 mi) was stirred and refluxed for 3 hours. The mixture was cooled and the
35  solvent evaporated. The residue was taken up in CH2CI2 and washed with K2CO3

(10%) and water. The organic layer was dried, filtered off and evaporated. ' The residue



g) was crystallized from CH err] OH 2- propanone/ Dl PE. The precipitate was
|tered off and dried, yielding 1.6 g (40% of ()-nethyl

[[4-[1-(1H i m dazol -1-yl)-2- 10

met hyl propyl am no] - 3- pyri di necar boxyl ate (conp. 52) :

Li t hi umal um %ﬁ%{/«hrl de (0.0242 nol) was added portionw Serg‘?ﬁﬁ@?r C
under N err] flowto THF (100 m ). A solution of conpound (52) (0.022 nol)
in THF (200 m) was added dropwi se at O[esf]C. The m xture was stirred for
7 hours, then cooled to O[err]C, hydrolized with Et OAc and wat er and

filtered over | . A ihe 3.08) | 6.5 g of
(93% ([err])-‘gg[é[r}f%!i- %@%ﬁ%&%‘?ﬁ%ﬁ@yl ngénee}sﬂilﬂagr?'gsy% g?ﬁ)aggl]-

ani noj - 3- pyr i dixrdhkti{h8rimidagail-yB-2ymethyiprepyiighenyli-4met insela (0.02
nol ) and nmangaggmp(d0y) oxi de (65 g) in CHerr]d[err] (200 m) was stirred
at RT for 16 hours. The mxture was filtered over celite and the sol vent

was evaporatedEx ' e _isng 5.2 g (81% of ()-2-[[4-[1-(1H i m dazol-1-yl)-2-
20 met hyleﬁprap'y#np%gvl ] am no] - 3:€(g¢/ri di necar boxal dehyde (conp. 55&

Exanpl e B-6& 2- Amikwsaofinigopediaie (23 (60269 melhand2-bromp-1, Lidiethoapabans (3033 ut i on
of internedi at gol) LHHC( O11(BLAR 3rN) ahd iethaddi-(2D0nmE) lwak Stirredeanid defluxed forl3)hourshe
e o il 0 el oeioes dtipie e U0,

wi th Bt Onc. THE26P8 A sndsdiaMBLRECR, re dranE e T yades i ool
filtered and t #m KilQs0%driedy filtesediof€ dnd the solvent evaperateds Therésidueavaby col um
chr omat ogr ﬂPhyg&gﬁ:ﬁ b9 lcblufifh cﬂ%mz(t@érbﬁ@ﬁvet‘%‘ﬂﬁa?@ﬁ(’é%@ﬁ ICHy (5 RRATH/ANNon 1] OH

90/ 10/0.5). The pure“fractions were collected and the sol vent was

evapor at ed. The6/#83)dTke pitye frastinns werecpliertsd agheppnopatedr e gesidie¥asat e was
filtered of f aggstailizalironi2girepanens3dhd DIPE yielding 4D. HO %) fof (x)-N-{4-[1-(1H-
N-[4-[2-ethyl-1-.(1H 1, -1 hi byl - 2-henzoxazol - am ne
(conp. 56). Ex?@Fgl'éiﬁ*%mﬁ#h%’%&gl%?éqyy%Erhyn%glugg‘tﬁey(%&z?&(5’8.?o123 mol) in

1-chl or o- 2- propanone_(1.08 m) and ethanol (20 m) was stirred and refl uxed
for 3 hours. Tﬁéﬂﬂﬂ—&-ﬁe‘%‘ e was cool ed and the 35 sol vent evaporated. The
resi due wass t aiethanimitdamidbipeatat¢ (01.936P mjolowas adderhtod salutibn &f eompodd &3] (10%
and water. %65@?%3%&4) I AV REthYRE peHed1RShont (35haY. erheQhitknAdWasRRA AL Reuxkhe

bCT] EP57/ 032481 3 houtggtben poRledy pRYrodoptintg water god eXIARiRd with $HaCla. The organic
(Cerr]H err]) layer ¥ sepiratbdiidnigd, Jile8dgnd §e%plvertt W evapoyatgd. [The[residue((28.4g)
1H i mi dazol - 1y barifRed By iy hPorhak s¥REsRY | dversilia Bk udntt THBCRICHYOMPNH,OH
20  96/4/0.1). The pure fractions were collected and the solvent was evaporated. The residue
was crystallized from CH:OH. The precipitate was filtered off, washed with diethyl ether
and dried, yielding 1.66g of (:t)-Nz-[4-[2-ethyl- 1-(1H-1,2 4-triazol-1-yl)butyl}-
phenyl]thiazolo(5,4-d]pyrimidine-2,7-diamine (comp. 117).

(2
i
2.

Example B-10

25 A mixture of intermediate 43 (0.0089 mol) and CH;ONa 30% in CHzOH (0.0445 mol) in

| CH;OH (81ml) was stirred and refluxed for 15 hours. The mixture was cooled, poured
out into water, saturated with NaCl and extracted with CH,Cl,. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue (3.3g) was purified
by column chromatography over silica gel (eluent : CH,Cl/CH;OH/NH,OH 95/5/0.2;

30  15-40 pm). Two pure fractions were collected and their solvents were evaporated.
Fraction 1 was crystallized from 2-butanone and diethyl ether. The precipitate was
filtered off and dried, yielding 0.6 g (A)-N-[4-[1-(1H-imidazol-1-yl)-3-methoxy-2-
methylpropyl]phenyl}-2-benzothiazolamine (comp. 86 ).



- (conp. 50). Exanmple B-8 5 A mxture of internediate (2) (0.0269 nol) and
.2- brono- 1, 1-di et hoxyet hane (0.035 nmol) in HC (11.8 m; 3 N) and et hanol
(200 M) was stirred and refluxed for 3 hours. The m xture was cool ed and
evapor at ed. i due was taken up in CHerr]C[err] and_Klerr err]
(10% and eXtr 25‘&% with CH err]C [err]. The organic |ayer® &?’Wb d with
water and Klerr]CJerr] (10%, dried, filtered off and the sol vent
evapor at ed. The residue was 10 purifidd by col utm chromat ography over
silica gel (eluent: CHerr]C[err]/CHerr]OH/ NH err]OH 96/4/0.2). The pure
fractions weﬁmmminetit ed and evaporated. The residue was crystallized from

2- propanone RQBEEIRMNED.000 b Wag adlied po mwse% usaeer w[toaé@ f
dazol | 1 ph Hanpl e B-9
5 e han.x#ea-aﬁé‘%s%cg@pﬁ?"é >8n8{3= w?sféwﬁé"hgﬁé‘f‘é&% @ﬂasasrwmrﬁgmf )
conpound 113th¢®pok&boutontp K.G0k-10%:dnyl liee2ing gxurapteddvitholie, (13 STHe)orgahltaydrx t ur e
was stirred gade ?ﬁfdlel‘ixcﬁ-ﬁdf fgierzd mattﬁé olfeAPRaCaR i,{r&ked PP l%QdQAJ&as a;{&fn?ea“’at er

and extracted w err| err e organi ¢ laver was se
filtered and®} ?ﬂé"’%F FatogEaph e g é'rh&? &4 (el‘T‘H\é GRAG1AHQBaT %@/‘Hé(ﬂif i ed
by col um chro@3¢/agy Ep4y may.cTwes phredachmls weed cotldéted and their solvents were

CHerr]d[ eré\]a/P ar FI'}]QI#SNE'L @ak ngs_%l%ged fr&ﬁ?%upangﬁe (;I-‘E %ﬂ% el ul; grltﬂ'e S vere

col l ected and solvent was_ ev rat ed from
CH err]OH. THE “fﬂsg‘?ﬂ vitk Qleg‘y\‘/\&?"'fmfl%?‘éd ‘%FSOM&"W‘P@WQK yigmine)-her and

dried, yicel d(1Flgetl:yIGHg-szda@l-Sl\flﬁmﬂylbﬁerﬁrﬂ-ﬁ%bdmybthnaiolarﬁihbkIls%’) (Gorp.i1@BR! - 1
-yI )butyl ]- phenyl ] thi azol o[ 5, 4-d] pyri m di ne- 2, 7-di am ne (conp. 117).

npl e B-10 xture of intermediate 43 (0.0089 nol) and CH err] ONa
30%|n CH[ er ' rr],OH (81 .,m) was stirred and refl uxed
for 15 hoursgjfgi EEW@?@% 'iﬁ%&%ﬁ 'B%RIW&% aéﬂﬁd P X f compapng 26ed wit h
NaQ and ext (030gublyint deetiHjosd (15Din])e Th¢ mitkine vmsgmrdctnnuaqmrxedvaeermgmﬂﬁh ed,
ngr ie]gii, efl | teg &ﬂe@&@gm&% ng%hﬁh%%ﬂ@%ﬁ%&ﬁﬁf&??ﬁﬁéﬂ sl',hﬁ.o %ﬁa Quf‘ac(eﬁuﬁ
Gy er 1 O or Ry 16 pRATRIPET P appassrd fiersd oy celite 0. Wired arddour o
fractions wewévqnovvh%@\taed'aadd Tbheqsnduswlwmrﬂf&d\mpdumabmmphfbmilmn 1 was
crystallized éxr(emarz beLenmns, oanﬂndoﬁtdmz §bheisad hﬁ) pﬁ?e%u% Freéu%ny\@érc
filtered off ptg ‘fﬁ@ I|eI . %A% QC%‘EHL é #—etl gazol
D) S8 et hosd e s sl gt Brapiaghgd: 0K i s Spipe e drioranee
WO 97/ 49704 and diethyl ether. The precipitate was filtered off and dried, yielding 1.19g (S%ZSI'/ EP97/ 03248
-32- 20  (x)-N-[4-[2-ethyl-1-(1-methy]-1H-imidazol-2-yl)butyl]phenyl]-2-benzothiazolamine

(comp. 110).

le B-13
Compound 34 (0.0053 mol) was dissolved in boiling ethyl acetate (15 ml). H3PO.,
(85%; 2.5 ml) was added dropwise while stirring. An oily precipifation resulted. The
25  supernatant was removed by decantation, and 2-propanone (20 ml) was poured onto the
residual oil. The mixture was stitred vigorously. The precipitate was filtered off and
dried, yielding 3.0 g (82%) (B)-N-[4-[2-ethyl-1-(1H-1,2,4-triazol-1-y])butyljpheny!]-2-
benzothiazolamine monohydrate.phosphate(1:3) (comp. 87 ).

Example B-14

30 A mixture of intermediate (26) (0.156 mol), 1H-1,2,4-triazole (0.313 mol) and K,CO-
(0.313 mol) in CH3;CN (800ml) was stirred and refluxed for 12 hours. The solvent was
evaporated. The residue was taken up in CH,Cly/H;0. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH,OH 98/2/0.1).

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



Exarfpl e B-11 NaBH3CN (0.009 nol) was added portionw se at -4[err] C under
Nerr] flowto a solution of internmediate 56 (0.009 nol) in nethanol
(100m ). The m xture was stirred for 1 hour, then poured out into

K[err]CQerr]‘é(ggg@ﬁg ice and extracted with CI—I[err]CI[err].l,g.p,Mo i C

| ayer 5 ed, dried, filtered and the sol vent was evapor at ed.

The residue was purified by columm chromatography over silica gel (eluent:
CHerr]C[err]/CHerr] OH/ NH err] OH 95.5/4.340.2 to 93/7/0.3; 15-40 [err]m.
Two pure fractions mere col l ected and t heir "sol vents were evaporated. The

resi due was cryst fro gne. . The s,fiLltered off,
washed with di ef’ﬂ@f‘ﬁ ?’yif‘ &y, TRo PRyt v%sgiim‘%dc’?fta"d%e'd yielding
(B)-N-[4-[2-(di h@ﬁgﬁ)d\h{%b’;—ethﬂ-h(lfbl 2,4-triazol- l-yl)butyl]phenyl]-2—benzoth1azolamme

(1-nethyl-1Hiny gmgp)d5)propyl]phenyl] 2- benzot hi azol am ne (18% (conp.
109) . Exanpl e B— 12 SnCTerr] (0.156 nol) and HO 12N (0.562 nol) were added

to a mxture of Egafiple®ats 126 (0.039 nol) in acetic acid (159m ). The
I xt
basi 1 od wi (. arc iRl e HHoRI i) & a&“%‘*&%’as”ﬁ*—’é‘ie’??é{* RPN fifw go.a
CH err] C [err] . sointionpfdamptayl- W‘é‘i“dme Tl mixtyre Wiag o
dried, filteredstfeil dt FEO°€TbrIDVinORS. xmmmfeﬂcmthﬁtems(oowms np'!DHFf i ed by
G Srr) & ore Y B, T oS ettt v o
fractions were l@@rawbm%|wewgc%ﬁkﬁsﬂmwe sqfh%!“f“@El due was
']g:rlytstal lji z]ge]giofrem raiddO Rhe Qeidue ks Pindfiddhy cdtu@ii chrohatograshyl dvet ilica ph@s
iltered off an
1-(1-met hyl - 1HS m“érgézt'l éi,ééh%%}kﬂ%?%@%j@% ‘ﬁ'(z’)(g %‘gé'{eam&tr\‘g&lfd:g?
110). Exanpl e BIhedF solyepis tieee tamqrete@)o weifye yascrystallizer from digthikstherand et hy |
acetate (15 m) meh[)wlijlﬁf{nerTﬂe préoiiithte wWasTiltehed ofand aichied,dicldinpBi4g€249) | e
stirring. An oi| X}]g [%?iﬁéﬁzﬂmé}ﬂly a‘é@h%?‘éi‘. 135!3@-(%511 éhﬁ&ﬁﬁ&{éﬁ%ﬁnlt- ﬁmved

by decantati on, our e Qil.

The i xt ur e 195 umdml@,rg-mt@wbﬁssm 12} 65 (67 Bon - mzp@raéeﬂymmcand
dried, yi el di ngpReryljon-{ BafitnethiAhmbiojethyiRi-edethiyl-1 Himidatble-2lmehdnol (dofipoll 28).
1-yl )butyl ] phenyl ] - 2- benzot hi azol am ne nonohydr at e. phosphat e( 1: 3) (corrp

87). Exanple B- fgm xture of internediate (26) (0.156 nol),

1H1, 2, 4-t 13

(800t} wis. ot .°ﬂﬁ?ﬁéﬁﬁf@lﬂ%@?@@%@#ﬂ?ﬁ[&- optendripa e L a.
The resi due was imilagole-GpnéthanGHcemp] 130) was prepifred wjaGimiTiravayrag desciibédaiper was

;elroa][ ate gdb ég:)e@xarmkkerseauﬁnﬁ ek :Mlnuemorw@@mwamr(eqmona;r Win 1 Sadeple was
urifl y

a over. sil.i
CH err]d[err]/ @E@PH&}?@@ ?\ﬂ-ﬂ% ?‘f’]"ﬁ‘q’ '\ég?"?"b"’i')"e ‘g{%’r to t$ﬁ§‘ﬁ'b‘?”e°ff'?‘§@ﬁd&5%2%r e
col | ected and trllae soll verllt was evaporated. The residue was
a -

A mixture of intermediate 19b (0.0409 mol) in 1-methy!-2-pyrrolidinone (40ml) was
added dropwise to a solution of amino-propanedinitrile (0.045 mol) in l-methyl-2-

25  pyrrolidinone (100ml). The mixture was stirred at RT for 15 hours, then poured out into
water and extracted with EtOAc. The organic layer was separated, dried, filtered and
the solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl»/CH;OH/NH,OH 97/3/0.1). The pure fractions were collected
and the solvent was evaporated. The residue was crystallized from methylethylketon

30  and diethy! ether. The precipitate was filtered off and dried, yielding 0.96g
(£)-5-amino-2-{{4-[2-ethyl-1-(1 H-1,2 4-triazol-1-yl)butyllphenyljamino-4-thiazole-
carbonitrile (comp. 113).

Tables 1 to 6 list compounds of formula (I) that were prepared according to one of the
35  above examples.
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crystallized from di et hyl

et her.

dried, yielding 16.8g ([err])-N[4-[2-ethyl-

-yI)butyI]ph
n-Butyl |itWl

(60n ).

was stirred
separated, d

collected and their solvents

Woues

tole

was purlfled by col umm chro
CH err] O [err]/ CH err] OH N
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-(1H1,2,4-triazol- 1

- 2- benzot hi azol am ne (26% (corrp 25).

%6 M 0.0607 nol) was added dropwi se at
Nerr] flowto a soI ution of 1-nethyl-

The m xture was stirred at
internedi ate 24 (0.0243 nol)
our ed out

1H i mi dazol e (0.0607 nol)
-70[yr] C for 30 m nutes.
in THF (60m ) was added dropw se.
into water and NH err] Q.
filtered and the sol yent was %9

e evapor at €0

The

The preci pitate was filtered off and

6}%‘%@7’% under

in THF
A m xture of

m Xt ure

The organic | ayer was
evapor at ed. The residue
N(el uent:

fractions were
The residue was crystallized

from di et hyl et h=r and nethylethylketon The precipitate was filtered off
and dried, y|&.dl g No.4qR224% R3 |R% Physical data
(A)-a-[4-(2- bﬁnzot hi azollyl am no) phenyl]-[¢rr]- 1 (dimefhylam no)ethyf]- 1
-nmet hyl - 1H —+A-dazdl-e—2—rethanrel—eofp—t D23 —erire—D- 66949
(B) - a-[ 4- (2- penz¢Bl.azol MW(C%PEWI ] Herr H[ 1- (di pedH4) ami no) ethyl | -
1-nmet hyl - 1H4 m dazal & Z-CAOM somp.  128) . |Bxanpl e| By.18
(A)-[err]-[4 %2 hP nzpt hijazol yI am no)phenyl]-[e'r]-[l-( o] rret)hyl am no) et hyl ] -
1 -nethyl-1H im'gazole- conp. 0) S prep dinasinlar
way as descr bed|{Bi0O 32%?@&%] %5 w t Bt he|excepti )@ﬁhat
chlorotri et hydsi || Baeb (e HEHRNGH )R 1- met Byl - |HH- i ni dptB3)e) is addefl to
the reactionj& x{grse, pri (yﬂ&d}o Hagyiaddi tionppf (gtermed|ahe 24. Exanp|e B-
17 A m xture|of intermed 19b (0. 0409 1 1-rret1_J-2-pyrroIid none
(40mM ) was ati®led | Br vm'se D a solution of 1 hO- propanedinitrile (0} 045
mol) in 1-me{hyl {B-5.25 |{ggeylol i di none (1Q&h ) |HThe mi xtre was stirfed at
RT for 15 hofgs, |ghep patg%héw into wat gy antdigextracigd wth Et OAc| The
organi c l-ayef wag sée dri e filter ang t he S){ﬁxﬁent was
evapor at ed. The 18- ed cglfum romat pgraphy over s|lica
gel (eluent: |® ¢B:3.C [er‘?]]lﬂ(%i)@@}}ﬂﬁ gf ] OHH97/ 3/ 0|®. The pure
fractions weie)cqlg £gted @q@:ﬂ;)eoemzugnt wqqs eygpor at edix)The resi due| was
crystallized { or thyI di ¢g;hyl eth he precipitate
was filtered f %adl’l Iﬁié% 96 )-E>h2n’i no- 2 E{) (ﬁ‘T[Z ethylt 1
-(1H1, 2, 4-t {lHzdB.5.4 -y|§ 2}15] - 4{Hhi azol (*(*)dﬁb bonitril ¢
(comp. 113). |14 [BS.a CH(CHj3)-O-phenyl H H (£)-(A)

15 |BS5a C(CH3)2N(CH3)2 H |H ()

16 (B.3.aor |CH(CH3) H H *)

B4.a

17 |B4da CH(C2Hs)2 H |[6-OCH3 |(=)

18 |B4a CH(C2Hs)2 H H ()

19 [B3c CH(CH3)N(CHs) CHs |H ()-(B)

20 |B.3.atb |CH(CH3)N(CH3)2 H |6-0CHs |(x)-(A)

21 |B.3.a+b | CH(CH3)N(CH3)2 H {5CF3 (x)-(B)

22 |B.3.a+b | CH(CH3)N(CHs)2 H |5CF; (2)-(A)

24 |B.1 H H H -

59 |B.13 CH(CH3)N(CHs3)2 H H (B1)/HBr (1:2)/

HzO(l:l)
60 |B.13 CH(CzHs)2 H |H HBr (1:2)/H20
(1:1)




Tables 1 to 6 list conpounds of formula (1) that were prepared according to
above exanples.
PCT/ EP97/ 03248 -34- Table

one of the 35

WO 97/ 49704

1 [err] Co. Ex. No. R2

Rl err]

R err] dmabb 1 B.4.a CH(CH err]) N 1.
H H %sﬁ B.4.a or CI-l(CH[err])N(CH[err];j_%ﬁ)]é1,)71;“%'5 H
H ()-(B) B. 5 a 3 B.4.b CH(CH err])N(CH err])[err] H
H (B1) 4 B.4.b CH(CH[err])N&CH[err])[err] H H.
(B2) 5 B.5.a 3- quorophenyI () 6 B.5.a
CH3 T 7 a pienyt
H H Co.( E’SI‘%' Eipg a cycl ohexyl|R® Bﬁ%a PPD'S‘C“I dppa
([err]) 9 Bl No.a 4- f l[juor ophenyl H H () 10 B.5. a
CH(CH err]) N( GHiser (A erig H ] rr]) 11 .5.a
CH(CH err]) COC%;ir ‘iﬂﬁ[ err| dmt??fzg:ﬁ;ﬁ H ﬁ 6 chls]gﬁf B.5. a
CH(d err] H err |9\ é%r]l)\hﬁéFﬁ]M M Y H |H d(8rr1)- (A 13
?-45- aB c CH( ] BtBE]Q’BBrHB C0EHeN{GH 53 1 | H Hm H1®) (A ggerr]) (B)
.5.a r.r | 5.a
C(CHerr])[err (Q:%ér r1)I[je @IR@N(CHg)(CHQW) HH H 6‘ B. 3. a |or
CH(CH3) 2 65 |B.5.aH N—CH~ () B.4ga 1 B. 4.
CH(C([err]Herrj)[efr] %*J & 6- ¢ mO HBmh4ii
CH(C[err]Herr e CH(CH-)N(CH H w ()1 B.3.c
CH( OHB) N( OHB) 2 33[ g]:.a i E 2 D - (H 20 %‘é. a+b
CH( CH3) N( CH3) 2 3.y CHaEH a2 er r |H () [T%H321 |BEB. 3. a+b
CH(CH[ err]) N( OH8er [ BB[aer r ]| CH(CH3)N(GH3), 5- CHHer r|6-F ((®ByB) 22 B.3 a+b
CH(CB) N(O3) Q6o |B3aH | CHRCHRIMCHD), (147 PetcH3B 1(a)
N—CH~

70 |B.S.a < : ‘,:H3 H H (A)

7t |B.Sb CH(CH3)-CH20H H |H (A+B)

72 |BSa 0\_,'*—5:— |H |H (A)

73 |BJ3a CH(CH3)N(CH3)2 H 6-OCH3 |(A)

74 |B3a CH(CH3)N(CH3)2 H [6-CI (A)

75 |B3a CH(CH3)N(CHs)z H |6-OCH3 (B)

76 |B.14 CH(CH3)N(CzHs)2 H |H (A)

77 |B3a CH(CH3)N(CH3)2 H |6Cl (B)

78 [B.3b CH(C,Hs5)N(CH3)> H H (B1); mp. 236°C

79 |BJ3.b CH(C,Hs)N(CH3)3 H H (B2)

80 |BSa |y Ne—ene H |H (A)

&,
81 |B.S.a CH,—N N CH— H H (B)
CH;4
82 {B.Sb E“’ H |H (A)
83 |B.Sb E"’ H |H (B)




50 B. 13

HBr (1:2)/ Herr]O (1:1) 60
HBr (1:2)/Herr]O
PCT/ EP97/ 03248 -35- Co. Ex. No.

H

CH(CH err])N(CH err])[err]

B. 13
Rl

CHCerr]Herr])2
WD 97/ 49704

err]

H H

(B) 66

(B1) /
H

Ptz ')
L

Physi cal daMOKH™E1 B 3 4 CH( CH3) N( CH3) 2
6-OCClerr]Herr] (B) 62 B.3.b C(CI—B)ZN(CI—B)Z
(A 63 B.3.b C(CHerr])[e r %rr])[err] H
(B) 64 B.5.a CH(CH err])N [err ?(CH[err] [err]) H
(A) 65 B.5. a [er r]
B.3.a SHI-NCGHR: - ’A‘ 67 B3
CH(CH err]) @EH[ ckix: Np[ er R]Z H R%- Qpder r | Physic@BdatzﬁS
CH(CH err]) NiNgHllerr])[enr] H 6- F (B) 69 B.3.
CH( CH3) N( CH3)Z —ACH3 TR 70 B‘S‘?E : ferrt
H N84 [BSay 71N o g el ) - H{ 6] o
H (IA+B)} 72 By3@& CH; N err] H
(A 73 B. 3. a CH CH err]QN(CH[ err])[err] H 6-
(A 74 B. 3. a CH(CH err] CH err])[err] H 6- Cl
(A) 75 B 388 |B.5aCH <:H[Csrcr>}’?~M(tH[ err])[mrrilH ®) H 6-
(B) 76 B. |14 CH(cgicefr‘a] (C[err]H err])|[err]
(A 77 B. 3. a CH( ¢ H 6- ¢l (B) 7
B.3.b CH(C[err]H[err])N( rr])[err H H
np. 236C 79 B. ﬁl(&ﬁ:j rr])NgCHieyr]) [ e H
(82) 80 B s> (b | chtHyRib0 1) Ny Mgy 1) L effd, a4
(A) 81 B.5. a [err]
( B) [ er r] golable2 . , H H
[err] H H R (B)
| N—-N CH‘N/\
L / J'\ ll\l§/N
S NsTON
R® R?

Co. | Ex. No. R2 R3 [R% R% Physical data

No.

25 |B.3.a; B.4.a| CH(C2Hs): H [H H (£)

orB.14

26 |B.4.a CH(CH3)N(CH3)2 |H |H H (2)-(A)

27 |B4.a CH(CH3)N(CH3)2 |H H H (£)-(B)

28 |B4b CH(CH3)N(CH3»2 |H |H H B1)

20 |B4b CH(CH3)N(CH3)2 {H |H H (B2)

30 {B4.a CH(C2Hs)2 H |5-OCH3|6-OCHj | ()

31 |B4a CH(C2Hs)2 H |6-OCHs|H (#)

32 |B3c CH(C2Hs)2 CH3 |H H ()

33 [B.3b CH(C2Hs)2 H |H H (A)

34 |B.3.b CH(CzHs) H |H H (B); mp. 138°C

35 |B3b CH(CaHs), H H H (B); (E)-2-

butenedioate (2:3)

36 |B.3.a 4-fluorophenyl H H H ()

37 |B.3.a CH(CH3)2 H |H H ®)

38 |B.2 C(CH3N(CH3)2, |H |H H )

39 |B.2 H H |H H -

40 |B.1 cyclohexyl H H H (+)




VO 97/ 49704

PCT/ EP97/ 03248 -36- Co. Ex. No. R err] R[err] R[err]
Physi cal data No. 84 B.5.a [err]
(A 85 B. 5. [err] H H
B. 10 CI—Y?&QI‘{MH‘] )CH err] OCCH err] H H mrms%ﬂgf Ta bI e
2 [err] Co. Ex. No. R err] Rlerr] Rerr] R err]
Physi cal data No. 25 B.3.a; B.4.a CHC-8Fr]Herr])2 H H .
H () or B. 14 26 B.4.a CH(CH3) N(CH3) 2 H H H
8%@3 % 3.4.3 C:I-li((:l—l{err}gw&'err)ierr} I;lkSI H :-Il
- : err rIhoerr .
(Bl) 29 B.4. fo° | Ex. NOCH(C%ﬁrr])N( e 187 18® Physical data |,
(B2) 30 B.4.|HNo. CH derrlHerr])[prr] H 5- QIH[ err]
6-OCHerr] () |31 |BB-4.a |CH3 CH(([err }i;-l[e g )lerfd |(_|
R T I o [N I EERR |2 213][3”2”
H H 43 |B.1 (Apheayl B.3.b |H HCH(C[éir]H[efﬂr)])[err]
H H gl 1B.13 H(m@Hs)%38C 3 Bu3. b
CH(C[err]H[err])[err] H H (B j{épl:—’éd:atel(;l)
but enedi oate (L2 33— 4f-tor-bpheny H ate (1:3)
([err]) 37 I?@Fg CH(CH3) 2 H H () 38
B. 2 C( r])[err] N(CH err])[err] H H. H () 39
B. 2 H 40 B. 1 cycl ohexyl
H H H \/\097/497%'\1‘1\
PCT/ EP97/ 03248 - 37- J —@—m——N
L
Co. Ex. |{R2 A/‘N\ Physical data
No. No. \)"
44 B.5.a | CH(C2Hs) (\ N ()
]
PEN
45 B.4.a [CH(CH3): Q-}q (+); mp. 228.7°C
>
_ : H
46 B.5.a |CH(C2Hs) _ CI—P (%)
DN
47 B.S.a | CH(CHz3); Q—F (2); mp. 173.6°C
N
48 B6 |H 1\—| A mp. > 300°C
NO; s)\
T—‘—'S
49 B.7 |CH(CH3) l \ N/)\ | (2); mp. 205.4°C
s
50 B.7 |CH(CH3) E—I S (); mp. 174.7°C
HaC N/)\
51 {B3 |CH(CHs) o (); mp. 150.9°C
| LA




Co. Ex. No. R err] Rlerr] Rerr] Rerr] Physi cal data N

O oW

0. 41 B 1 CH err] H H H ([err]) 42
B. | 3- quorophenyI H H H () 43 B 1
phenyl H H ([err]) 87 B. 13
CH(Cerr]H &1@'»175427"4 H H H (B); hydr aYEVER7A5248
phosphate (1:3) Table 3 [err] Co. Ex. R err]
Physi cal. data No. No. 44 B.5.a Gg(derr]Herr])[err] .
[err] () 45 B.4.a CH(CHerr])[err] [err]
(); nmp. 228. 7[err]C46 B.5.a CH(Cerr]H err])[err] [err]

47 B. p —eHFg-r e n; :
(1)73. 6C 48 C@GTﬁx-HL RZ' [Errj[er#’pysxcaldatanp. > i
300[err] C 49INo. BlMo. [CH(CH err])[er}f [err]
([err]); np.}{205.4ferr]d 50 B. 7 [drr]
(); np. 174.Y[err] £ 51 B. 8 CH(QH err rr [err]
(); nmp. 150.9[err] ¢ \/ﬂ%}? 704 crH l "?
PCT/ EP97/ 0324132 - 38{ BGe ~ ) [err]
Physi cal dat @ No. No. B. 5 al cn,CH )2 [grr] [err] 53 B.5
CH(CH err])[err] O np9 188.5[erjr]C [err] 54 B.5
CH(CH err])[grr] [err] 0 ()l HO [err] 55 B.5
CHCHerrD1 =§3r ] B.5.a |CH(CH3); CHs~o | N (£); mp. 188.5°C

A
[}
54 B.5.b [CH(CHs)2 A @)

55 B.5.c | CH(CH3)2

88 B.5.a |CH(CHs) /[ND

D -
89 B.1 CH(C:Hs)2 N

Y
90 B.5.a |CH(C:Hs) /(N\) nitrate (1:1)
N
A
91 B.3.b |CH(C:Hs)» ©: >_ (A); mp. 145°C
N\>_ o
92 B.3.b |CH(CHs) O: (B); mp. 170°C

93 B.5.a {CH(C:Hs) m mp. 212°C
N.

94 B.5.a |CH(C:Hs) CE;(@ -
2

X
95 B.5.a |CH(C;Hs) )l\/) .




88
[.err] 90

B. 5. a

CH(C[err]Herr])[err] 89

B.5. a

nitrate (1: 1) [err] 91

(A);
(B);

mp. 145C 92
mp. 170C¥PPMIT4 B 5 5 cH(Jerr]Herr])[err]

np. 212[err] C 94

B. 3.

B.3.b

b CH(C2H5) 2

CH Cerr]Herr])[err]

B. 1

B.5.a CH((Jerr]Herr])[err]

CH(C[err]Herr])[err]

[err]

CH(C([err]Herr])[err]

[err]

[err]
[ er 1 dermepornazes

- 95 ‘B .5.a CH(C[err]H err])[err] -39- [err] = WD 97/49704
PCT/ EP97/ 03248 -39- Co. Ex. Rl err]
Physi cal data No- S CreTT e R T e
[err] 97 895. a EXCH(Fgrr]H[err])[ r] Physica ‘{aiéarr] [er{] 98
B.5.a CH(C[erNolH[erNol)[ rrl [err] HO (1:2)
[err] 99 B.5 a err]Herr])[ erry -
[err] 100 B.5. a CI-l(i[err]H[err])[*—\rr N [err] 101 B. {17
CH(C[err] H err{lbp2 B.5.a |CH(CHs), [err a‘glle h.[err] Co. Ex. {([err]
Rl err] Het Phys aI No. 56 B. 6
CH(Cerr]Herr]])[err] [err] [efr] C'“B 1 H
58 B.2 [ errlyy Clﬂﬂercﬁtmﬁ)[errj/ﬁ[err] N
<
"y
98 B.5.a |CH(CHs) “/”\ N HCI (1:2)
"WI“?
99 B.5.a |CH(C:Hs), /EN:I -
N
N7
100 |B.S.a |CH(C:Hsh L -
N C§N
101 B.17 |CH(C;Hs), /( \S -
' S NH,
Table 4
/SN H _
2
Co. | Ex. A/\\ R2 Het Physical data
No. | No. \)—
@N CH(CzH5) ] |
56 {B.6 0}\ 2Hs)2 N=
=N
57 |B.1 QCT H "N/_‘ -
' S)\ =N
=N
< N /= ()
CH(C;H —N,
58 |B.2 \Nl 5)\ (CoHs); NJ




WO 97/ 49704

PCT/ EP97/ 03248 -40- Co. Ex. [err] Rl err] Het
Physical data No. No. N 102 B.1 CH(C([err]Herr])[err]
[err] - - 103 B 1 CH(C[err]Herr])[err]
[err] [err WQgMIPH41 CH(Cerr]H err])[ ePEyEPI?03248 [err]
105 B.2 CH Cerr]Herr])[err] [err] [err] 106
B. 2 [err] CH(C[err]H[err])ZO [err] - [err]
[err] 107 B.2 [err] CH(C[err]H[err])[err] [err] [err]
[err] 108 B3% e+ SRS f~fd-DNCHe ) -e [err]
(A) 109 B1{Co. |Ex. |/ N CHREH err]) N( Cliter r]) [ cfRtiysical data | [err] (B)
[err] 110 BNd2INo. \)— CH(C[err]H grr])[err] [err]
([err]) OH [err] 111 B.7
CH(C[err]H ¢rr]p[erf err] [err] 112 . - [ern]
CH(C err] H ¢1od )Bary €H(CHspr r] 113™NB17 [err]
CH(C[err]H ¢rr])[erf] [err] N=() [err] WO 97/ 49704
PCT/ EP97/ 03248 41- . Ex. err] R err Het
Physical daja Nb. No. ~y /=N |_
103 | B.1 /(\, CH(CHs) N, _
N N=
/=N 1
104 |B.1 /[N:O CH(CoHs), —N__
N N=
N/j _N/=N -
105 | B.2 AN CH(C2Hs)2 -
N /=N |
106 | B.2 Elr CH(CzHs)2 =N,
N N=
O il
CH —N
107 |B.2 N (CoHs), N =J
. Na
108 | BI1 }4 CH(CH3)N(CHs), %’N\C“h (A)
BN
F=\
109 | B11 @T’ CH(CH3)N(CHs), N~en, | (B)
N
@;_F CH(C2Hs), ”f=\N
110 | B12 2Hs TCy | (3)
S Y
OH =N
[
N
11 |B7| | CH(C2Hs)2 N I -
)\S] —
/=N
t2{B2| CH(C:Hs), -~ | |-
Ao
N s/
C. ._N/=N
113 |B17| o™  |CH(CiHsh o @
A/
S NH,




[err;] 114 Bl14 [err] CH(C[err]Herr])[err] [err]

[err] 115 B. 1 [err] CHCerr]Herr])2 [err] 116 B.1
[err] CH(C[err]Herr])2 [err] - 117 B.9
[err] CH(C([err]Herr])[er]r [err] Table SC[rerr_] Co.
Ex. R er r | WRp##5794 Rlerr] Rerr] Physi cal data No FCTERS703348g
B.3.a H H CCHerr] OCHerr] (A 119 B. 3. a H H
OCH3 OCH3 (B) 120 B.3.a H H -41- CH err] CH err] (A
121 B.3.a H H CH err] CH err] (B) 122 B.5.a
CH err] H H H 123 B. 1 H 4- phenyl H H
(A/HCA (1:2)fHE g ( 124 B 1 H 4- CHBLT [ H
(A) 125 B £a” B, _cHelN T H Het e‘%“l(%‘%‘ data \l/\o
97/ 49704 No. LNo. PCT/ EP97/ 03248
-42-"[err] Co. = RFerr —He —N +hys$i cal data
No. No. 126| Bl 15 or] Hgrallerr] | _ /=1 Terr] 1277] B.15
CH(CH err]) N( GH4&(BI4 [ erg 1Y [ er r]SH(CHsh (A 1.;4 - B. 15
CHCHerr])N(GH efr]) e ] N [err] B) 129 B. 16
CH(C[err]Hern])2 [err] 130 B. 16
CH(CHerr])N(¢H efr])[err [er iﬁﬂ"’jﬁl B. 15
CH(CH err]) N( jcmg% B[ er [err]bH(CZHS)Z 'N_(ALS- 5 Tablé 7 lists
- both the expeni mreptal{ (gl heagli ng "exp") and theoregical (coldym
headi ng "theon") &l engfital anal ysis val ues for {car bork hydr ogen and
nitrogen of the cpnpoln as.prepared in the e Q_QINF ntal part helei nabove.
116 |B.1 |n =~ CH(C2Hs), \Nrﬂ -
NP
/=N
NH, —N
117 |B.9 CH(C>Hs)z . N____| (x)
gw
k\N s-)\
TableS
3N R?
l R9a
iy e
ch—N—ci:H-—cl:l—O—rr—J\s -
CHy R H
Co. |{Ex. R! R4 R R% | Physical data
No. No.
118 |{B3a |H H OCH; |OCHa ((A)
119 B3.a |H H OCH, |OCH; {(B)
120 {B.3.a |H H CH; [CH:z [(A)
121 B3.a {H H CH» CH, (B)
122 |B5a |CH: |H H H -
123 B.1 H 4-phenyl |H H (AYHCI (1:2)/H,0 (1:2)
124 |B.1 H 4-CH; H H (A)
125 |IB.14 |H 2-CHa__|H H (A)




Tabl e 7 Conp. Car bon Hydr ogen Ni t rogen No. exp

t-heor exp t heor exp theor 5 68. 85 68. 98 4. 64
4.28 13. 43 13.99 7 70. 09 72.23 4.54 4.74 14. 21

14. 65 8 69. 45 71.10 6. 14 6.23 14. 33 14.42 9 68. 43
68. 98 4. 490 97/49708. 28 13. 64 13.99 10 67. 35 67 PCIEPIT/B2481

6. 44 17. 57 17.89 11 63. 89 65. 00 5.34 5.45 13.50
13.78 10 WD 97/ 49704 . )
PCT/ EP97/ 03248 -43- Conp. Carbon 4% Hydr ogen Ni t rogen No.
exp t heor exp t heor exp t heor 12 67.46 67.49
6.21 6. 44 Tablefy g7 17.89 13 67. 70 67. 49 6. 56 6. 44

69. 13 68. 94 5.52 5. 78} k. 0 67. 64 67.49
6.52 . 6.44  18.10  17.89 21 b NBONX  5.13  4.98
15.42  15.72 22 59.12  59%%1 587 ~ 4.98  15.50  15.72 25
66. 72 ee.Ia 6t 64418 185528 63.08 63 4

18. 16 17.89 14 68. 66 70neft0 5. 18N @ 12. 77 13.14 16

([

6.04  5.86|Co. 2B [R22.20 29  6H&G6  63.47 |Phfsidlidata 5. 86
21.53  22.2D030 |No.62f60 _ 63.13 |6.10  6.22 | 15.25  16.01 31
64.89  64.84 [6.11 | 6.18 T\ I g 2r| 6285 637
5.68  5.86[126 21B65 |CHECHBIB3  opNgaN~g, 66.81 [(2)6.32 6. 14

18.37  18.55 34| 67/47 66.81 |6J18  6.14 | 17.87  18.55 35
58.31  58.19 5.04 | 5.30 12.37 . 12.70 38 | 64.23  64. 2
6

6.01 6. 16| 127 21 pi6s | CEICHINRGHsY, OfINOLN_ _ 62.52 |(ap.31  4.26
22.04 22. 18 40 6682 67.84 |5Y81 ® 5. 95 17. 80 17. 98

16.

128 |B.15 | CH(CH3)N(CHs)2 N‘YN‘ ~ch, (B)
=\
120 |B.16 |CH(C:Hs) Q\rn\cﬂz -
=\
130 |B.16 |CH(CH3)N(CHs)2 | & N—q, (A)
3

131 |Bas |CH(CHaNCHs, | _? | A)

5  Table 7 lists both the experimental (column heading "exp") and theoretical (column
heading "theor") elemental analysis values for carbon, hydrogen and nitrogen of the
compounds as prepared in the experimental part hereinabove.

Table 7
Comp. Carbon Hydrogen Nitrogen
No. exp theor exp theor exp theor

5 68.85 68.98 4.64 4.28 13.43 13.99
7 70.09 72.23 4.54 4.74 14.21 14.65
8 69.45 7110 6.14 6.23 14.33 14.42
9 68.43 68.98 4.42 4.28 13.64 13.99
10 67.35 67.49 6.51 6.44 17.57 17.89
11 63.89 65.00 5.34 5.45 13.50 13.78

10



41\.

"-62. 31 63. 53 4.62 4.70 21. 25 21.79 43 69. 00 '68.91
4,42 4., 47 18. 44 18. 26 47 69. 79 72. 27 6.19 6. 06
16. 15 16. 85 51 64. 30 64. 40 6. 07 6. 08 18. 67 18. 78 57
62. 65 62. 52 4.35 4. 26 22.56 22.78 C. Pharmacol ogi cal
exanpl es ExaMQ%M4®7%4: | nhibition of retinoic acid (RA) et akfol ’g"s?ﬁ‘f’@“ MCF- 7

human breast cancer cells were grown as stock cultures according to

art-known protocols.

One day before the gxperinent,

RA is added to the

stock cultures to stinmulate RA-netabolism At the start of the experinent,

cel l

suspensi ons were incubated in a tissue culture nmedium containing 3H RA

as the subst rate—bBnfferent—concegtratTonms—of—tietest—compound (di ssol ved
in 1% DVBO) wefempeded t Carban 10 1i nciklydragem i (Mitfogen and at{ t he end of
the incubatign, Nohe jerpet ajeidozed [Bép | S $@ar at fekpf r onjhése po) ar
met abol i tes. [The FTac do nin NE | pol. ar FF ed WO
-44- et abol ift esl3way 66710 edt@#H9%nd 656nt ¢dé-#h af d8ilAti | NEBPon| counter. For
each experi nmgnt,j4a dogy ée! amhoa tlgrjg i pcsib@t i prawer el ayfgi nf paral | el .
Those conpounds t hat re tieste nd ers 1-4, B, 10, 16-18,
24, 25, 27, do-df AP0k 3@39437 582 443 4 qggta 53,‘%-98 ahd 58, all had
an I err] val udf |l &h&t tiheada > G,G{Zer ]6Mvvh=r15119 5| 17898 1 Jerr] val ue
is defined ag thg cqnag rctgm neeglqg jogluce e apgyps of netabolites
to 50 % of tHe caontrjo] . Exgnple Cl|2, . Vagi Ke i.ni gatLon [Test on
Ovari ect oni zed Rt s" i eg%)o}ﬁ Zq d5Pth S 3% 'ggbed g&rkgut aneously with
a sesane oil [sol25ti gne&cTnt di66.8lg 106.10 er 1] 6 16f 3518459di p[18.8hdeyl ate in a
vol unme of 0.1 niygper g {bedyy Wi glaly ar ds_gg)nt eh 930 | 28BpM| s were
injected with sesang dn_day qne, . twp and thr ni jral s were
treated once da|219y vﬁ?an(’d peq‘l S cogmg"'of tﬁégte;@?ganpaégag ngd control
ani mal s with it heodr yog6&thi CI@.(’PEG 800) . |On@2 day 1aRb6er | 16O apt treat nent,
the animal s wereysaqréfsseq gh th gr”vaci@.qlg weng.procgsggd for
hi st ol ogi cal |eval uat|i on_acgor.d t od rib n J. Pharmacol .
Exp. Ther. 2 1(2%7, '7%2-'8159 (é%‘gg) ge'gose '%gvm gﬁigo %gb Df the tested
rats show conpl é3e guipbesqieiBlof |t bd2est|r&ddol | UBdécy| d885i npuced
keratini zation eff eqt @7%—5 deéd $ed |ag 18N dcgiiye dqegy Thaggenppund nunbers
2-5, 8, 15- 19, 25, |2 31g 32, §% 42, 4318 a1c]2%§ a Ilz%ld B | owest
active dose (|LA [5)5 equ%§3 0?5 79 04 3. ' ’

38 64.23 64.26 6.01 6.16 21.46 21.41

39 61.0!1 62.52 | 431 426 22.04 2278

40 66.82 67.84 5.81 5.95 17.80 17.98

41 62.31 63.53 4.62 4.70 21.25 21.79

43 69.00 68.91 442 4.47 18.44 18.26

47 69.79 72.27 6.19 6.06 16.15 16.85

51 64.30 64.40 6.07 6.08 18.67 18.78

57 62.65 62.52 4.35 426 22.56 2278

C. Pharmacological examples

Example C.1 : Inhibition of retinoic acid (RA) metabolism

5

MCF-7 human breast cancer cells were grown as stock cultures according to art-known

protocols. One day before the experiment, RA is added to the stock cultures to

stimulate RA-metabolism. At the start of the experiment, cell suspensions were

incubated in a tissue culture medium containing 3H-RA as the substrate, Different
concentrations of the test compound (dissolved in 1% DMSO) were added to the

10

incubation mixtures, and at the end of the incubation, the unmetabolized RA is

separated from its polar metabolites. The fraction containing the polar 3H-labelled



| ower than 2.5 ng/kg. O her compounds that were tested had a LAD hi gher
‘than 2.5 ng/kg. 20 D. Conposition exanples The follow ng fornul ations
exenplify typical pharmaceutical conpositions suitable for system c or
topical adm nistration to ani mal and hunman subjects in accordance with the
present i nV¥RO7/IN04 25  "Active ingredient” (A l.) as usedediEMTOR48It t hese
exanpl es relates to a conpound of fornula (1) or a pharnaceutically
acceptabl e acid addition salt thereof. Jgxanple D.1: oral solution 9 g of

met hyl 4-hydroxybenzoate and 1 g of propyl 4- hydr oxy- benzoate were

di | ved 3 | t hi | ut
350129 Sl o S AN S G o e i 21
20 g of A | .acphiso) andiadankinenbation were nwnwmﬂd vihose compovrsisshativery part of
the forner seded,ieronpduidiunibeds B4[B, 002160t Db, 0ls, #1031 13nhs SBT bf ygl  70%

sol uti on wer . arldod S se by of uhln 00 MR SEIGARIA (s s50ived 10 0.5

of water and 2 err oose
added. THe |13%ICs¢ valgs 'ﬁtdF%‘FFd\ﬁééhe(FGﬁ‘Eﬁ“Hé‘deeﬁ#dtt%@dﬂmthenmompér was added

g.S. to a vahetaolitds t260 o» orthyéshtrop an oral solution conprising 5 ng of A l.
per teaspoonful (5 n1) The resul ting solutlon was f|IIed in suitable
cont ai ners. Exa erati est variecto)

PCT/ EP97/ 03%\8&r1¢&§m1£ﬁ@ﬁp%ﬁ ﬁcte@ﬁlﬁkutgﬁéagéyw Qﬁ%}ne oh%oﬁitl n cosinigy SSO! ved
in 0.5 1 of dr.ox anoi ¢ acli £ th F\Aﬁ%n@? col at
50- B0 er r ] C. TORMEGH SHTBI G RSSEH atEq0 A pMeIoE Ok )i 199 & beAycNeliis Snd coseeo

pol yet hylPenenghals werednjectedwithisoseme eilw@s day bne, edo i three,Ttba Anituey »eer&vas added
a solution ﬁreatcefonéJMygmﬁlf s H@Qe%@%h@w‘i E&nﬁdﬁpﬁ amd conBb 81%*11@ tll\'l/vg;er and

whi |l e stlrrl e cocoa flavor and

gl ycol ‘{;gg rg'v‘d‘? (FES 5003 g’fe day ‘tﬂﬂ Ehcrli!ft YrAtHPRy) the Fwa&sdvm F%ﬁﬁ@qsh‘pr i si ng
10 ny/ n1 of afd theirTtaginag weletpirongsssd Forthistologieas efdlddtien atdotdingisi thékkfod

cont ai ner S dé@mﬁéﬁ: PPﬁamﬁéﬂsﬁhﬁiThérOZﬂé?P?ﬂ% ﬁ9 ("M%) A6CI|QQB §R9|’1 45 gury!

sul f at e, st ar acfose con drox! de, and
1.2 g mala ne At ‘Eﬁtgg‘;aﬁtsg ‘aéf’@p\ﬂeg‘;m’ﬂ'ﬁ%sf‘&? %fhww'el&géw@fe indyegdr esul t'i ng
m xt ure was ketdiseguentffegtsfis défindd ananoacli®d doss UThaduingpolnad Awfieds 21a| Sitlisn
capsul es, eawhss, 27-29, 3 1,32, 34, 42, 46 and 56 all had a lowest active dose (LAD) equal to or
lower than 2.5 mg/kg. Other compounds that were tested had a LAD higher than 2.5
mg/kg.
20
Composition e, es .
The following formulations exemplify typical pharmaceutical compositions suitable for
systemic or topical administration to animal and human subjects in accordance with the
present invention.
25  "Active ingredient” (A.].) as used throughout these examples relates to a compound of
formula (I) or a pharmaceutically acceptable acid addition salt thereof.

9 g of methyl 4-hydroxybenzoate and 1 g of propyl 4-hydroxy-benzoate were dissolved

30  in41of boiling purified water. In 3 ] of this solution were dissolved first 10 g of
2,3-dihydroxybutanedioic acid and thereafter 20 g of A.I. The latter solution was
combined with the remaining part of the former solution and 12 | 1,2,3-propane-triol
and 3 ] of sorbitol 70% solution were added thereto. 40 g of sodium saccharin were
dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry essence were

35  added. The latter solution was combined with the former, water was added q.s. to a
volume of 20 | provid:- 3 an oral solution comprising 5 mg of A.L per teaspoonful (5
ml). The resulting solution was filled in suitable containers.



conprising 20 ng of A/ l. Exanple D.4: injectable solution 15 0.5 m Al.
t, 50 ng glucose anhydrous and 0.332 m concentrated hydrochloric acid were
mxed with 0.8 m water for injections. Sodium hydroxi de was added until pH
= 3.2 [err] 0.1 and water was added to | m. The solution was sterilized
and filled i rWepE#9W4e containers. Exanple D.5: fil mcoated (PREBTERIHOI2B
Preparation of tablet core A mxture of 100 g of the A l., 570 g | actose
and 200 g starch was m xed well and thereagfter humdified with a sol ution
of 5 g sodi um dodecyl sulfate and 10 g polyvinyl- pyrrolidone (Kollidon-K
90 ) in about f r. The wet powder m xture was sieved, dried and
si eved agai n. ~added 100 (% m crocrystalline cellul ose 25

(Avi cel ) and 398 ggf thedh-bguas sisselvediy 8 Skt 2-hydroxysppangicaacid andTint! afftes e was

m xed wel | ig@ommyreﬁsg@doliqnswsoa@ @%éi,co@iﬂgitﬂgom?@%ré abxlelaaaqd 3561%? 10
conpri sing t act i i ngredjent. [ 0. a Sso l,on .of. g
ot hyl “cort ut SOefylshl B ke ke W fere 920 Titp Uhad wafpdtb § ogftion

et hanol t hér e ohd&0giefsedinnsisceharinin 38 1 of pprified watey pnchwhile stigdng théfelvere| 22
cps ) in 150 mldear2.5l] sfdoRsONBh @idpolythient BRECE! ) iRa B6l8RE of 50 NproR{ding

di chl oronet hane and 2.5 m 1 = pr netril.. 0 f | yet hyl gl ycol
was nol ten anarl aral g%ﬂp\fgﬁ"‘fﬂ cc)'ép'%“pgo@o'g@h ngéhgﬁﬁ{fggl%"& E@“¥%Y%ﬁ@§| ution
was added to tnie stitableeqontpiners: hen t here were added 2.5 g of magnesi um

oct adecanoat e, 5 f_pol yvi nyl pyrrolidone and 30 m of 35 concentrat ed
col or suspenst URE 1-2109 ) and the whol e was WO 97/ 49704

PCT/ EP97/ 032480 g46 A .hahp smelinah takryl Silfatd, 56 [gastarchp 5& g lacwse, g taltbidd silicdrhe t hus

obt ai ned m Xt yf&ideNard ﬁ@gﬁﬁ%@f%aw&wﬂ@% é%::y Rirfed gt ST rdsale
t

stearyl al cohol,, 2 C |, ) I't an , nonQst ear at e a{r{‘g 10 ng
5 isopropyl “HWT%‘!%S@%%FHBW 855%@8‘?0%53 é"d’f”@ﬁ&'?‘i‘“ FapEwWes e¥fby essel

and heat ed untomptiding 20 mgwfd.has conpletely nolten. This m xture i s added
to a separately prepared m xture of purified water, 200 ng propyl ene gl ycol
and 15 ng pol %M&@i@mw&@h&menperature of 70 to 75[err]C while using
a honogeninger ofsang ALK Uj SBmg Eluweoseanhydrousgind 0.332 mi concentrated hydrochloric acid

were mixed with 0.8 ml water for injections. Sodium hydroxide was added until

pH = 3.2 + 0.1 and water was added to 1 ml. The solution was sterilized and filled in
sterile containers.

E le D.5 : film-coated t s

20  Preparation of tablet core
A mixture of 100 g of the A.L, 570 g lactose and 200 g starch was mixed well and
thereafter humidified with a solution of 5 g sodium dodecy! sulfate and 10 g polyvinyl-
pyrrolidone (Kollidon-K 90 ®) in about 200 ml of water. The wet powder mixture was
sieved, dried and sieved again. Then there was added 100 g microcrystalline cellujose

25 (Avicel ®) and 15 g hydrogenated vegetable oil (Sterotex ®). The whole was mixed
well and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the
active ingredient.
To a solution of 10 g methyi cellulose (Methocel 60 HG ®) in 75 ml of denaturated

30 ethanol there was added a solution of 5 g of ethyl cellulose (Ethocel 22 cps ®) in 150
ml of dichloromethane. Then there were added 75 ml of dichloromethane and 2.5 ml
1,2,3-propanetriol. 10 g of polyethylene glycol was molten and dissolved in 75 ml of
dichloromethane. The latter solution was added to the former and then there were added
2.5 g of magnesium octadecanoate, 5 g of polyvinylpyrrolidone and 30 m! of

35  concentrated color suspension (Opaspray K-1-2109 ®) and the whole was



enmulsion is allowed to cool to below 25[err] C while continuously m xing. A

.solution of 20 10 mg Al., 1 ng polysorbate 80 and purified water and a
solution of 2 ng sodiumsulfite anhydrous in purified water are next added
to the enul sion while continuously mxing. The cream 1 g of the Al. is

honogeni zecwawilaghed | ed i nto suitable tubes. Exanple D.7: 2¥rs®piii3ds gel To
a solution of 200 ng hydroxypropyl b-cyclodextrine in purified water is
added 20 15 ng of Al. while stirring. Hydrochloric acid is added until
conpl ete di ssolution and then sodi um hy#oxi de is added until pH 6.0. This
solution is added to a dispersion of 10 ng carrageenan PJ in 50 ng

propyl ene glhppwgenatad. Eheriaklehepresmpére ecatddxvitiythe kimslobtaineth enixtietina eodtimgheat ed
to 50[err] Cagpdas.l oned to cool to about 35[err]C whereupon 50 ny et hyl

al cohol 95%?v/ v) is added. The rest of the purified water gq.s. ad 1 g is
added and 2(Exatple DX 0% grears ni xed to honpbgenous. Exanple D.8: 2% topical

cream To a Ah%h p;] &sz )ﬁa%“ar% k@%ﬂjﬂ&%%éyak 18 4 1@!59”” fied

water is_ad added

until cofpl éi%fwég'df'ﬁfﬁ‘ieaw infy eitﬂ e drubiemall dacksied vesse) aa@ibeeaedmil pH 6. 0.
V\hhl le sti rrlth@nlﬂﬁengs@nypiaelglm:ﬂmd'ﬁﬁsmtﬁls adped m%(%éﬁk’ﬁta dadded and
the mxture moxiyre | ed to a

m xture of fbxgmpee&trﬁ% q'ﬁte&)wz‘% ejOb%@ pr%};w ?Je%?*/éf’f Jlnlraglsﬁ'('ﬁ po l??}@&a)yf"geﬁ cohol ,
20 my gl ycer‘%WP%H@sctféIQr“a?% Ca‘ﬁ'&! epsings hogiogenizer foy Mwﬂﬁn’ﬂleaewmer ature of

70[ er r% C \r/]muem}sa?m allowédiolcgol tdbelew 2560 wihilg ceiftintodsy MRiMRVAZBIRIoh bE20 t hed
rest o e irf i ur e m xed to
hom)genogs "%AI %&Ebageﬁlwﬁcbuﬁﬂg%%ém ornucLPﬂltl? Rp%%s)?%'ﬂwes“ te2 g Al.
mi crofine, 2BhXronsds pRuticdnyater-ane nexy éddes tgythe wmubsqnemle captipupgsly mixing.|

al cohol is $thekreath, apobfliesA &ds BémégdentzBd aid flfedunb ishitab bRt € di ssol ution and

Is added to a solutlon of 0.2 g methyl paraben, 0.02 g propyl paraben, 0.15
g di sodi um dsampic Zogica) gebdi um chloride in purified water while

~homogeni zi nero aosoitﬁloﬁ oH!G@ ﬁPg ﬂ&ﬁﬁropﬁ@-cycﬁﬁéiﬁﬂ&ﬁ b{zﬁi}l&ﬁﬁatéﬂs BdteliPoed wat er
3\% ég? 48;62 addte.g L %xle stn‘nng Hl%chlcsmc(:: z?mé 1s a'dged unuI com;;slete dlssoq&mn angorrpl ete.
PCT/ EP97/ 032bsg sodipm leydsoxide is added wotiliehl AQ. Bhis sejutian is a¢ded tq a dispersion of
10 mg carrageenan PJ in 50 mg propylene glycol while mixing. While mixing slowly,
the mixture is heated to 50°C and allowed to cool to about 35°C whereupon 50 mg
~ ethyl al.cohol 95% (v/v) is added. The rest of the purified water q.s. ad 1 g is added and
20  the mixture is mixed to homogenous.

Example D.8 : 2% topical cream
To a solution of 200 mg hydroxypropyl b-cyclodextrine in purified water is added 20
mg of A.l. while stirring. Hydrochloric acid is added until complete dissolution and
next sodium hydroxide is added until pH 6.0. While stirring, 50 mg glycerol and 35 mg
25  polysorbate 60 are added and the mixture is heated to 70°C. The resulting mixture is
added to a mixture of 100 mg mineral oil, 20 mg stearyl alcohol, 20 mg cetyl alcohol,
20 mg glycerol monostearate and 15 mg sorbate 60 having a temperature of 70°C while
mixing slowly. After cooling down to below 25°C, the rest of the purified water q.s. ad
1 g is added and the mixture is mixed to homogenous.

30 Ex e D9 : 2% liposome atio
A mixture of 2 g AL microfine, 20 g phosphatidyl choline, 5 g cholesterol and 10 g
ethyl alcohol is stirred and heated at 55-60°C until complete dissolution and is added to
a solution of 0.2 g methy} paraben, 0.02 g propyl paraben, 0.15 g disodium edetate and
0.3 g sodium chloride in purified water while homogenizing. 0.15 g Hydroxypropyl-
35  methylcellulose in purified water ad 100 g is added and the mixing is continued until
swelling is complete.



a N-oxide, a pharmaceutically acceptable addition salt or a
-stereochemcally isoneric 5 formthereof, wherein: R err] represents

hydr ogen, hydroxy, Cerr]alkyl or aryl; R err] represents hydrogen;
Clerr]al kyl; err]lcycl oal kyl; Clerr]al kenyl; aryl; pyrroll onal |y
substituted WYEH rr]al kyl or C[err]al kyl oxycar bonyl ; gf%@? vl
substituted with one or two substituents sel ected from C[err] cycl oal kyl ,

hydr oxy, ‘10 Cf err]al kyl oxy, cyanos47am no, nono- and
di ((err]alkyl )arri no, nono- and di(aryl)- am no, aryl{err]al kyl am no,
(derr]al kyl) ( err]al kyl)am no, pyrrolidinyl, piperidinyl, piperazinyl

optionally substituted w err]al kyl, rmorpholinyl, perhydro-azepinyl,
carboxyl, (e r+ PW??WSE?‘H&M, apgi nocar bopyl , mono- and
di ((err]al kyl)am nocar bonyl T lémd arylthio; 15 R3
represents hydrogen, Cerr]abkkyl, €Het ] al kyl(‘)subst ituted with
aryl; Het represents an unsat' erocygll e sel ected fromi m dazol yl,
trlazolyl tetr, ocycles
rayopt | onal | 3 gdss eRRsPHleily iebepdbé hallondit b BN [H5hEhe

[ err]al kyl hi Eeravthereof, wherginy:] [err] represents an unsat urat ed nono- or

bi cyclic het eRdcyqireseaallgdtogeh thydmoxyt, 16363yl or aryl; group consi sting of

pyri di nyl, l'i nyl,
puri nyl pht &k ﬁ?*"%.'ﬁ“‘"?“ ‘élr%*é“‘f’f’ff Z%F%‘g‘?@% “‘%“xgéal W’%‘"Q‘éh of
sai d unsat ur at ed jaally spb V{Mﬂb I'B'b cfadylo v w& IW"“
substituted with sﬁm,tutéd!\mm bnd dirtere sshskisients ueicxtten fsarh €317eytidallgyln hydoixgx y

?:[ale (r)r] 2: f< ! bxy, geraﬁ{y@:@f,ﬁ lamx q{o%yﬂdeﬁ(d, %le%')amnh@'rﬂﬁoeéﬂd&i Afyib-,

!
di (d err]al kyl ) arfmHee ae[QH '?591“8 %P%&%H‘%Nﬁwm {fé?‘ﬁoy[' err]
represents a radipigd ndﬁfyl quidmirg«l optjonally substituted with () )alkiemeiphok@th X

i ndependent |y re am R8 is
hydr ogen, (err] @ EE: 5%?“?(%2? lr ‘;x@ar&fny}s V\l%%;’ ﬁ']d'*f SR Ehd'
PCT/ EP97/ 03248 481*( 44aﬁ<afaam°eaa y daryithif esent hydr ogen,

hydr oxy, &l oR3cyepresentsiHytimgem @)polkylChot or] @i sajity] subptituedwathearyl} al kyl |

hal oC[ err] al k Qfiazolvl

di (Clerr]al kyHet r%rggcné n%ﬂ{ﬁ‘éﬁ)ﬁ ggtéﬂgg*cbc &?e{cgﬁ)f%%n an@:IlBIyx iazolyl,
tetrazolyl and pyridinyl; each of said unsaturated eterocycles may optionally be
substituted with amino, mercapto, Cj_galkyl, Cj.galkylthio or aryl;

L

U—' represents an unsaturated mono- or bicyclic heterocycle selected from the

20 group consisting of pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, quinolinyl,
isoquinolinyl, purinyl, phtalazinyl, cinnolinyl, quinazolinyl and quinoxalinyl; each
of said unsaturated mono- or bicyclic heterocycles may optionally be substituted
with one, two or three substituents selected from hydroxy, halo, nitro, amino,
C1-6alkyl, hydroxyCj.salkyl, haloC).salkyl, Ci.galkyloxy, Ci.alkylthio, formyl,

25 carboxyl, mono- or di(C;_galkyl)amino, C;.salkyloxycarbony! or aryl; or

"

U— represents a radical of formula
T (X
R N 7 N

(a)
wherein each X independently represents NR8, O, S, S(=0) or S(=0)3; wherein R3 is
hydrogen, C;.salkyl, ary) or arylC.galkyl;

MR



-R6-R7- represents a bivalent radical of fornmula: 5

i-CRlerr]=CRerr]-CR err]=CR[err] - (b-1);

-N:CR[err] CRlerr]=CR err] - (b-2); -CRlerr]=NCRerr]=CR[err]-
(b-3); err Cﬁ[err] N=CR[err] - (b-4); -CR9=CR9- CRO=N-
(b-5); 10 WO 97y -CRlerr]=N-N=CR[ err] - PCT/EPITN2®) ;
- CR9=N- CR9=N- (b-7); -CRerr] CR[err] N=N- (b-8);
- N=N- CR9=CRO- (b-9); -N=CR9-f¢=CR9 (b-10); 15
-N=CR[err]-CR err] =N (b 11); CR[err] =N- N=N-

b-12 N:CR9 N- err] =N
Eb 143 or - NN REGRS each independently "zf hyﬁresﬁy&o%mﬁ'ef $Y28Q BifraR0
i ndependent I y repr esentBngy §ncykyl, h!h%l'@PF ealkiil hddoC nisalkyl, CreelkydoxyClormy!,
[err]al kyl, hydroxyC [ eabbsyikinbno-dptRC] gaikyilatiing, C) GhIRYIbkyatbohPPok aryiOr M| |
car boxyl, nono- @4 {Fﬁrr bmli%ﬁ%ﬁdm E %‘ﬁrr] al kyl oxycar bonyl r aryl ;
and aryl repres&t% d%@ﬁ 1 il ffPT M2 2d with one, two or three
substitu&nts 25 sel CRIHCRFCRIHGRK oxy, Hh-lliu cyano, am no, nono- or
di (Cerr]al kyl)am no, C errq;@kktkg_@ﬁb oCerr] %_F hydroxy( err] al kyl,
d err]al kyl oxy, fornyl a ﬁ)@ _&Sg[ errjalk g/ car bonyl; or two adjacent
carbon atons on said phen;ﬁ: n’éi/icﬁe jstitut ed ‘3 a si ngI e bival ent radical
havi ng the fornula C [ err}CRIIRINSCRYr hal oC[(le] al kanediyl. 30 2. A
conpound accor ding to cl aigpid.cpsbep®in R err] ngr esents hydrogen,
C[err]ab or aryl; R[erré;<l$ keé gts hydrogg Clerr]al kyl;
([ err]cytl oal kyl ; C[err]al' ﬁ)' r('F&IkyI substltuted w th one
or two substituents sel ect@RP#N—S (&7err] cycl oal kyl , hydr oxy,
d err]al kyl oxy, cyano, (ﬂ@”ﬁ— and di (C[ E }al kyl )am no, nono- and
di (aryl)am no, aryIC[err] g&a (C[err]al )(aryIC[err]aI kyl ) am no,
pyrrolidinyl, plperldlnyl

-N-CR9-N-CR9 (b-lO)
15 -N=CR9-CR9=N- (b-11);
-CR9=N-N=N- (b-12);
-N=CR?-N=N- (b-13);
-N=N-CR%=N- (b-14) or
-N=N-N=CR?- (b-15);
20 wherein each R? independently represents hydrogen, hydroxy, halo, nitro, amino,

Cj.salkyl, hydroxyCj_salkyl, haloC;_galkyl, C;_galkyloxy,
formyl, carboxyl, mono- or di(C;.galkyl)amino,
Ci-salkyloxycarbonyl or aryl; and
aryl represents phenyl or phenyl substituted with one, two or three substituents
25 selected from hydroxy, halo, cyano, amino, mono- or di(C}.galkyl)amino,
Ci-salkyl, haloCy.galkyl, hydroxyCj_salkyl, Cj.¢alkyloxy, formyl, carboxyl and
Ci-salkylcarbonyl; or two adjacent carbon atoms on said phenyl may be
substituted by a single bivalent radical having the formula C;_jzalkanediyl or

haloC;.j7alkanediyl.
30

2. A compound according to claim 1, wherein
Rl represents hydrogen, C;_galkyl or aryl;
R2 represents hydrogen; Cj.j2alkyl; C3.7cycloalkyl; Ca_galkenyl; aryl; or
Cj-12alkyl substituted with one or two substituents selected from
35 C3.7cycloalkyl, hydroxy, Ci.4alkyloxy, cyano, amino, mono- and
di(C;_4alkyl)amino, mono- and di(aryl)amino, arylCj_4alkylamino,
(Ci-4alkyl)(arylCj.4alkyl)amino, pyrrolidinyl , piperidinyl, piperazinyl,

AR



WD 97/ 49704

«PCT/ EP97/ 03248 -49- norpholinyl, perhydro-azepinyl, carboxyl,

d err]al kyl oxycar bonyl , am nocar bonyl, nono- and

di ([err]al kyl)amni nocarbonyl, aryl, aryloxy and arylthio; repl an
unsat ur at ed MW i cyclic heterocycle sel ected from thef '&%%gﬁsgroup
consisting of 2-pyridinyl, 3-pyridazinyl, 2-pyrimdinyl, 4-pyrimdinyl,

2- pyrazinyl, 2-quino|iny|, 1-isoquino|in¥L, 3-isoquino|iny|, I-phtalazinyl,
3-cinnolinyl, 2-quinazolinyl, 4-quinazolinyl and 2-quinoxalinyl; each of

sai d unsaturated ”Hﬂﬂn‘hoﬂﬁ lb;seﬂyyakd-szeb ﬁeaﬁwm,maymp gt y be
substituted with one,

nts se edf mhdoxy
hal o, nitro, ami noam‘fﬁcmgonyli m‘ﬂoe sﬂa y %PM "é{ t"‘]'yalﬁf@ y dnd
hal oCf err] al kyl , Cha®tthibal kyl oxy, for rryl car boxyl, nono- or d| (C
[err]al kyl )a;n{rm\Nq err]al kyl oxycar bonyl or aryl; or represents a radical

of formula (

represent hydoge hﬁ'()m geﬂsqﬁﬁﬁﬁfﬁﬁg?@gnﬁ[gﬁ]ﬁ%clﬁé%fk ?g E‘% &{‘ﬂ&ﬁl, the
hydroxyC[err] a hal o([ err]al k ( err]al kyl oxy, fornyl, carboxyl,
nmono- or $§5 grouqu:((nsjsmw}fa? Royrt rwrhn%mnd@peylri/ -Rytimidiny.cepysomidinybr aryl . 3.
A conpound accorﬂkﬁqzlh Qaninmxﬁylor-:saqmmﬁwﬁBrisdahﬁ.bﬁiylrﬁﬁﬁﬁﬁ@myis hydr ogen,

G er 1] byl oal kyt > Bpeih AR i 46D quioSlini e i v ¢

Clerr]al kyl or Gixmatniaﬁddlamm»(ycucbﬂmybﬁemmlts 2y @ftionallydiclopbstigutbdwithut ed wit h
one or two substjde ek Subls@tledts SuMCRMGFIRKN drg)ﬁﬁilbaddﬂﬂaﬂﬁﬂo nono- and

Glc eyl *‘v‘irJXSEa%ﬁH}y*a“@ 6, %L% T P

substi t ut ed vthnQ)ECErOF]iéCkyﬂkﬂ&ﬁd“‘h yloxyearbonyl or apyk; 9repr esent s hydr ogen
and Cerr]al kyi’\hlet represents im dazol yI optionally substituted with

Clerr]al kyl; wﬂllreﬁéseh{sb%’d?&a‘!bffoﬁnula (a) oF @)hereifl RALAGRAkSN2- pyri di nyl

optionally suldstituted with hydroxy(Cerr]alkyl, forrryl or

d err]al kyl oxycar ui n l,i n noI inyl; 3-
30 pYr | da‘i‘g %‘Hﬁ'l %ﬁ"asl" {j‘ g[?ﬁg‘f Wé‘i" gﬁ‘f’j’a‘?k&“‘ pUr | nyI |
2-pyrazinyl; 1- plmtchd»a(ﬂmylkyl BalgUi- sailzsdlﬁlngdlkydxpm fmayll, qarberydimaengt e wi t h

aryl; 2-pyrimdi &Yéyﬁﬁkﬁ)‘émﬂﬂ &, RakyieRycadalilaf afpibst i tuted with
C[err]alkyltho or

3. A compound according to claim 1 or 2, wherein
R! represents hydrogen, hydroxy, Cj.atkyl;
R2 represents hydrogen; Cj.12alkyl; C3.7cycloalkyl; pyrrolidinyl optionally
20 substituted with C).4alkyl or C,_salkyloxycarbonyl; aryl or Cj.j2alkyl
substituted with one or two substituents selected from hydroxy, Cj.salkyloxy,
mono- and di(C,-salkyl)amino, (C;-4alkyl)(arylC;_4alkyl)amino,
C;-salkyloxycarbonyl, morpholinyl, piperidinyl, piperazinyl optionally
substituted with C;.salkyl, and aryloxy;
25 R3 represents hydrogen and Cj.galkyl;
Het represents imidazoly! optionally substituted with C_salkyl; pyridinyl or

triazolyl;

a

A\)\—- represents 2-pyridinyl opﬁonally substituted with hydroxyCj_galkyl,

formy! or C;.galkyloxycarbonyl; 2-quinoxalinyl; 1-isoquinolinyl; 2-quinolinyl; 3-

30 pyridaziny! optionally substituted with C)_galkyl; purinyl; 2-pyrazinyl;
1-phtalazinyl; 4-quinazolinyl optionally substituted with aryl; 2-pyrimidinyl;
4-pyrimidiny! optionally substituted with C;.salkylthio; or

R O R
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PCT/ EP97/ 03248 -50- represents a radical of formula (a) or (b), wherein: X
represents NH, Oor S; R4 and R5 each independently represent hydrogen,
hydroxy, nitro, ¢ ano amno, Cerr]alkyl or aryl; 5 - R6-R7-
represents WO radi cal of formula (b-1), (b-2) or (BCHEBS70FMErein
each Rerr] |ndependently represents hydrogen, C [err]al kyl, hydroxy, halo,
amno, halo([err]alkyl or (Jerr]al kyl oxgg. 4. A conpound according to any
one of clains | to 3, wherein Het is 1 -1mdazolyl 10 optionally
substituted w Cerr]al kyl or aryl; 2-im dazolyl optionally substituted
wth C[err]am\S I m dazol yl optlonally substituted with (Jerr]alkyl;

1,3, 4-triazol-1- aepresents ajradical pf formpla(p) orb), whesingound according to any
one of clains 0 4, wherein 15 represents a radical of

formula (b), whgrein X msemsﬁﬁ gnts O or S; and -R6-R7- represents a
bi val ent radica 4of }%r Jér}d% gf: ound a ording to any one of
claims 1 to 5, WhengRy ek indppendentlytepre rogen yg{"éy'r‘]“é? -€yfno, amino,

d err]cycl oal kyl; aryl Grsalbélorml.kyl subst ituted with nono- or

di (J ertlsal kyl ) agsRa. C[rg;résleaﬂs%x,kmmma g;f'formunaa(wﬂﬂw) of (b-f0) SORRAHNd

N[ [ 21t hyl S 10 ( 141 m ARPORS nscksndeglly SAsenss prdpossn Crealobstasevarhale, 25

N-[4-[2-ethyl- 1-(1H1, amincthalaﬁubalkﬂ orﬂl)sidlslylyn] phenyl ] - 2- benzoxazol amni ne;

N-[4-[2-ethyl- 1-(1H 1 ,2,4- triazol
yll)kfut yl1p n)s.'do ohﬁélé% ﬁheofbi\hr[xéll h#3, <»$i.|ef9%{ Y18 Rfhachyr
Nf[ 4- I[ r2n glur)ret H ljbsgéé 81 f\f alkyl o:e Qrﬁ)tZ-lm azolam)pnonally substituted
1- (1H-1, 2, 4- trlmtbdll - ghlkyl; )ﬁmm@%lblyphﬁmhljly@bmwéwﬂl&cdaﬂm A, 4-tdagd-1-2- et hyl -
1-( 1H1imdazo enyl ] - 2- benzoxazol am ne; 30
N - [2 ot hyl - LREp LI |
1-yl) butyl] phenyl] 6- met hoxy- 2- benzot hj azol am ne;
N-4-2-(di tIﬁ‘y‘f"&‘Pﬁ"HB‘}a%W T to AY 8B a“W)”‘?"r’(@FFW‘P propyl | phenyl ] - 2- benzo
- thiazol am ne;
N-[ 4- [ 2-y5di met TeprésBhtS ¥ radical dHoimida fb)l whergin! - 1-y| ) propyl | phenyl ] - 2-
benzot hi azol am 5 N[ 4- [cycl ohexyl (1H i m dazol -
1-yl) met hyl ] pher&/I ]-2- pe%Qezsg!EtQ azgl

-R6-R7- represents a bivalent radical of formula (b-1).

6. - A compound according to any one of claims 1 to 5, wherein R2 represents
20 Cj-12alkyl; C3_7cycloalkyl; aryl or Cj.j2alkyl substituted with mono- or
di(C;.4alkyl)amino, C;.zalkyloxycarbonyl or aryloxy.

7. A compound according to claim 1, wherein the compound is
N-[4-[2-ethyl-1-(1 H-imidazol- 1-yl)butyl}phenyl]-2-benzothiazolamine;

25 N-[{4-[2-ethyl-1-(1H-1,2 4-triazol- 1-yl)butyl]phenyl]-2-benzoxazolamine;
N-[4-[2-ethyl-1-(1H-1,2 4-triazol-1-yl)butyl]phenyl]}-2-benzothiazolamine;
N-[4-[2-(dimethylamino)- 1-(1 H-imidazo}- 1-yl)propyl}phenyl)-2-benzothiazolamine;
N-{4-[2-(dimethylamino)- 1-(1H-1,2,4-triazol- 1-yl)propyl]phenyl]-2-benzothiazolamine;
N-[4-[2-ethyl-1-(1H-imidazol-1-yl)butyl}phenyl]-2-benzoxazolamine;

30 N-[4-[2-ethyl-1-(1 H-imidazol- 1-yl)butyllphernyl])-6-methoxy-2-benzothiazolamine;
N-{4-[2-(dimethylamino)-1-(1 H-imidazol-1-yl)-2-methylpropyl}phenyl}-2-benzo-
thiazolamine;

N-{4-[2-(dimethylamino)-2-methyl-1-(1H-1,2 4-triazol- 1 -yl)propyl]phenyl]}-2-
~ benzothiazolamine; '

35 N-[4-[cyclohexyl(1H-imidazol-1-yl)methyl]phenyl]-2-benzothiazolamine;

[

LR A
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:51- N[4-[cyclohexyl ( 1H 1,2,4-triazol-1

-yl ) met hyl ] phenyl ] - 2- benzot hi azol ami ne, a N-oxide, a stereochemcally

i someric formor a pharmaceutically acceptable addition salt_thereof. 5

8. A conposi tW@Bﬁ’ﬁri sing a pharmaceutically acceptabl e caftTERHAS as
active ingredient, a therapeutically effective anount of a conpound as
defined in any one of clainms | to 7. 9. Asprocess of preparing a
conposition as clainmed in claim8, wherein a 10 pharmaceutical ly

S obl clarmed 1n o ! ar ot
oot of a conpidyuOieRIA Y Liatl- LBy ibERARE hakBactiglings 1O
as defined in an\V-exide, gisterqoshemicallyispmeric fprmyera pharmaacatically peceptable 11, A

process of prepaipidifliomsadanriesnd as clainmed in claim1, characterized by a)
reacting an intermediate of fornula (I1) [err] wherein Rerr] to Rerr] and

[err] ar fined as..in clai.m?l ' . appropriate

| eavi ng grﬁp%MW“P?é’t“!‘ﬁ“{‘?'PP‘F%&r“%“ lﬁlcc ﬁ?{)aﬁgfécggtr%%g% ls'éa'}dhgsr%gp, wherein
Het is defined asngredientzn therapeutipally effeetive; amountof micomppunsdns defined;in anhene
presence of a suptdhing P@se, and optionally, in the presence of

tri phenyl phosphi ne and di et hyl azodi carboxyl ate, or a functional derivative
of any of said reagents:.b) N-alkylation of.an jntermediate. of formula (1V)
[err] 25 wher el'n ARPEFSS biﬂ%ﬁi['ﬁ'ﬁﬁfx'&ﬁ%*“ﬁ?e'%“%&}@mﬁde icﬁaé%%ag'ﬁ?'ﬁmcal aim1l, with
an intermeld at e phariracentically agpertable ¢arrier isAmtimayelygrizad with a therapeutically

PCT/ EP97/ 03248 - 5RectwB@hunt dfaicbinpound as defirfed 4eiry e ofGlainis Clodd.m | and W2 is
an appropriate leaving group, in a reaction-inert solvent; c) reacting an

| ntermedi ate OIO. ]kocrorrrnu;lo%n \a{sl c}cﬁ{ngé nrn]any one of claims ! to 7 for use as a medicine.

15  11. A process of preparing a compound as claimed in claim 1, characterized by

a) reacting an intermediate of formula (II)

p R3 RZ
OH-O =

Rl

wherein R} to R3 and @_ are defined as in claim 1, and W! is an

20 appropriate leaving group, with Het-H (Ill) or a functional derivative thereof,
wherein Het is defined as in claim 1, in a reaction-~inert solvent and in the presence
of a suitable base, and optionally, in the presence of triphenylphosphine and
diethyl azodicarboxylate, or a functional derivative of any of said reagents;

b) N-alkylation of an intermediate of formula (IV)

R? R?
| i :
H- N—@—(l?— He (V)
25 R!
wherein R! to R3 and Het are defined as in claim 1, with an intermediate of

formula (V)

N
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5 wherein Rerr] to Rlerr] and Het are defined as in claiml,
with an internediate of fornmula (VIl1) or a functional derivative thereof,
[err] wherein Rlerr] and Rerr] are defined as in claim1 and WB is an
appropriate | eaving group, in a reaction-inert solvent and og_tlonally in
the presenc@¥@P”#%cid; thus 10 forming a conpouRGTERIYPMRUI a
(l-a- 1); [err] d) reacting an internmediate of forrmula (VIIIl) [err] wherein
Rlerr], Rerr] and Het are defined as impclaim1l, with an internediate of
formula (1 X-1) [err] wherein -Rlerr]-Rerr]- is defined as in
claiml, in a reaction-iB,eHNsolvent; thus formng an internediate of

f I | -b-1); 2 [ f.f I
haes IIeré?&é'krewﬁﬂehgﬁﬁ&hé%ﬁﬂ'aﬁ&ﬁ e Bogbasy Bt i1
I

an internediate of fornu X-2) WO 97/ 49704
PCT/ EP97/ 03248 -5 OM-I["% tactionNfertksiRing! I ] (I'X-2) wherein -R5 is
defined as in claim I, In a reaction-inert solvent; thus formng an

i nt er nedi at e of cf areaating af linternigiate] of formula (VI) f) react | ng an internedi ate
of formula (X) [err] wharex’n rm} R[err] and Het are defined as in claim

1, with an internedig é)_f_ "ﬁ |n a reaction-inert solvent and
in the presence of a Sui ta se* us orn1 ng a conpound of formula
(I-b-1); 10 g9) reactl n an i fternedi ate correspondi ng to a conpound of

formula ($) wherei wherein R! to R3 and Het are defined as in claim 1, with an intermediate of

formula (VII) or a functional derivative thereof,
0

%} I 4
W'—CH-—C-R" (VI
A
wherein R4 and RS are defined as in claim 1 and W3 is an appropriate leaving
group, in a reaction-inert solvent and optionally in the presence of an acid; thus

10 forming a compound of formula (I-a-1);
R S R} R?

I ,)—N-O-c Het (ba-1)
RS R!

d) ‘reacting an intermediate of formula (VIII)

R2
t
S=C=N~©~$—Hel (VII)

Rl
wherein R1, R2 and Het are defined as in claim 1, with an intermediate of
15 formula (IX-1)

_-SH
I (IX-1)
77 ~NH,

wherein -R6-R7- is defined as in claim 1, in a reaction-inert solvent; thus
forming an intermediate of formula (I-b-1);

N S Rz
/l />—N C—Het (1-b-1)

R

20 e) reacting an intermediate of formula (VIII)

R2
l

Rl
wherein R!, R? and Het are defined as in claim 1, with an imermedia_te of
formula (IX-2)

WA O R



Rlerr] and Rlerr] together with the carbon atomto which they are attached
forma carbonyl group, with Het-H (Il11) or a functional derivative thereof
whereby Het is defined as in claim.1, in the presence of an appropriate
reagent, in a_reaction- inert solvent, and optionally in the esence of
chlorotriet hyMQ V4384 t hus 15 form ng a conpound ofPEBF

wherein R err] is hydroxy; h) reacting an internedi ate correspondi ng to a
conmpound of forrmula (I) wherein Rerr] is L-Clerr]al kyl wherein L is an
appropriate leaving group, with Cferr]al kyﬁ3o Merr] wherein Merr] is a
suitable nmetal ion, in a suitable solvent; thus form ng a conpound of
formula (1) wherein R[err}““zs d err]al kyl oxyC[err]aI kyl; 20 1)

reduci ng an internedi aNe—@bm’espoﬂ&iZhg to a conmpound of formula (I) wherein
said RLerr] s conneghegylRs |SnRal AHRHDIN RS G-I sReAUMRL kL DY 2
doubl e bond using a suitable reducing a , I'na sulitable sb hus
forming a conpound o iptsFRediate o ﬁ"“ﬂﬂéﬂe?ﬁ R[err] is optionally substituted
Cerr]alkyl; and if de§ﬁz~&dfscdhv rlp2 conmpounds of formula (I) into each
other following art- 25 | )emy@-apsﬁ@r(muions, and further, if
desired, converting the mounds flbr-rrul a (l), into a therapeutically
active non-toxic acid addition salt by treatnent with an acid, or into a

t herapeuticéally aﬂimtingmnﬁmxﬂmedtmsﬁfenﬂdﬂﬁﬂ)@n salt by treatnent with a
base, or conversely, cgpyﬁ;l.tg ng t acigd addition salt forminto the free
base by treatment with al kal |€_g_tﬂ g (khe base addition salt into
the free 30 acid gy l_(:\sdt ment t&m?md and al so, if desired,

preparing stereochen cat* |soner| c fo or N-oxide forms thereof.
wherein R!, R2 and Het are defined as in claim 1, with an intermediate of

formula (IX-1) in a reaction-inert solvent and in the presence of a suitable
base; thus forming a compound of formula (I-b-1);

10 g) reacting an intermediate corresponding to a compound of formula (I) wherein
' R' and R? together with the carbon atom to which they are attached form a
carbonyl group, with Het-H (III) or a functional derivative thereof whereby Het
is defined as in claim 1, in the presence of an appropriate reagent, in a reaction-
inert solvent, and optionally in the presence of chlorotriethylsilane; thus
15 forming a compound of formula (I) wherein R’ is hydroxy;

h) reacting an intermediate corresponding to a compound of formula (I) wherein

R? is L-C.jzalky] wherein L is an appropriate leaving group, with C;salkylO™
M* wherein M” is a suitable metal ion, in a suitable solvent; thus forming a
compound of formula (I) wherein R%isC 1-4alkyloxyCy.jalkyl;

20 i) reducing an intermediate corresponding to a compound of formula (I) wherein
said R? is connected to the carbon atom bearing the R? substituent by a double
bond using a suitable reducing agent, in a suitable solvent; thus forming a
compound of formula (T) wherein R?is optionally substituted C,.j;alkyl;

and if desired, converting compounds of formula (I) into each other following art-

25 known transformations, and further, if desired, converting the compounds of
formula (T), into a therapeutically active non-toxic acid addition salt by treatment
with an acid, or into a therapeutically active non-toxic base addition salt by
treatment with a base, or conversely, converting the acid addition salt form into the
free base by treatment with alkali, or converting the base addition salt into the free

30 acid by treatment with acid; and aiso, if desired, preparing stereochemically
isomeric forms or N-oxide forms thereof.
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(57) Abstract

‘The present invention is concemed with compounds
of formula (I), the N-oxides, the pharmaceutically ac-
ceptable addition salfs and the stereochemically isomeric

a 2
forms thereof, wherein R! is hydrogen, hydroxy, C.salkyl (—\ l'l I'l
or aryl; R? ig hydrogen; optionally substituted Cy.12alkyl; N C—Hcl M
Caacycloalkyl; Casalkenyl, optionally substituted pyrro- l,
lidinyl or aryk; R3 is hydrogen, optionally substituted C;. R

¢alkyl or aryl; Het is an optionally substituted unsaturated

heterocycle selected from imidazolyl, triazolyl, tetrazolyl

and pyridinyl; formula (1) is an optionally substituted un-

saturated mono- or bicyclic heterocycle; and aryl is op-

tionally substituted phenyl. The present invention also re-

lates to processes for their preparation and compositions

comprising said new compounds, as well as their use as J— (1)

a medicine,




