WO 98114432
PCT/ EP97/ 05322 -1- PDE IV I NH BI TI NG 25 CYANO M NO M DAZOLE DERI VATI VES 5
The present invention concerns 2-cyanoi m noi m dazol e derivatives havi ng
phosphodi esterase IV (PDE 1V) and cytokine inhibiting activity and their
prepar ati onWO9/14492t her rel ates to conpositions conprisi ngPEHEROE82 wel | as
their use as a medicine. WO 95/05386, published on February 23, 1995 by
Sm t hkl i ne Beecham Cor poration, 10 di scl oses phenet hyl am ne derivatives,
such as N [ 2- (3-cycl opent yl oxy- 3- net hoxyl- phenyl ) et hyl ]i ni dodi car bani de and
- cyano- -[2-(3-cycl opentyl oxy-4- net hoxyphenyl) et hyl ] carboxi m dam de,
usef ul for treat PIDE 1V I EpBIOaN €S- ¥ AR IMINOEMab AR OU E TSRS AStigEss. It al so
generically discl oses phenet hyl am ne derivatives containing a :
cyanoguani di ne norety—i5—Fhe-conpounds—of—tte—present—nventTon differ
structurally fromart-known PDE IV inhibitors by the fact that they
i nvari adl y Cemprasent inventioy anesiems Redyanelminsimidagsiledayivatives atinge t her apeut i cal

utility in piep Mm&matv D@lw %yﬁakaﬁse:ams@hg’midﬁ ananexa S4raRon; @cnzymatl c
or catalyti |seas§ d to

ohysi ol 0gi céﬂrﬁ%‘“ ik o e o oS i s el o i S8 aamfﬁ?m% o ate,

at opi ¢ and mflammtory di seases. The present conpounds al so have few
gast r o- i nt e3Q B5405336d publishddeant Iebmwiaryc 2B, 492 yf $reihkdine Beécham ComparitidADE | V

112?: 5;{ Iﬁ)\“/ Z Sdeﬂ@ss@ ﬁéfeﬂ{ywnw@&& !rvrargve%%aemﬁ [ﬁmyﬁwemy{asdeye.@}rg?gn%lﬁt e
phar maceut i Bg %} @X‘é’é‘ﬁ?%?déb%?eda“g&ﬁ&& 1a£f‘]d tciygqupgr&)i%y “%nd the
st er eocheni owttoyyplteoyiathyd]chboxmmiddnsde afsfulfherating piRfspradfesrede f err] each

i ndepend e Nt f&fat8d @is&\fgft%§ N 216 ?ér{egt@ag ﬂlsclogésfﬂhgﬁhrtmxm’ gerl:a Jéfdr/]efé,lt g?{)g' . I?)g
u - y

nmet hyl ; r% ﬁc oal % a,.sa

cont ai nw GPrtaBns @Ry tPet Ui YRE BHEts el ect ed from oxygen, sul fur or nitrogen:

i ndanyl ;~ 6, 7-di hydro-5H cycl opent apyri di nyl; bicyclo[2.2.1]-2-heptenyl;

bi cycl o[ 2. 2Th¢ beppaunys of ti} pmcse]nainlvgﬂuonsllﬂe[rsmwuralayfyd:m atttkoowh PD&EIVC] err | al kyl

substit ut edlmlara%ﬁhefa&mtﬁggbﬁmauﬁ%ﬁmﬁpﬁlc%aaeﬁraﬁmm&&x morigcted from
i~

ga/-} EPS%? bg?g?y ther apeutmal utility in the treatm Xt of diséase stategrelia?éd to an 98/ 14432

abnormal enzymatic or catalytic activity of PDE IV, and/or dxgease states related to a

20  physiologically detrimental excess of cytokines, in particulaxj_:é]lcrgic, atopic and
inflammatory diseases. The present compounds also have few gastro-intestinal side-
effects which are often associated with PDE IV inhibitors.

The present invention concerns 2-cyanoiminoimidazole derivatives having the

25 formula

CN
3 7
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the N-oxide forms, the pharmaccutically acceptable acid or base addition salts and the
stereochemically isomeric forms thereof, wherein :

R} and R2 each independently are hydrogen; C.galkyl; dlﬂuoromethyl trifluoro-

30  methyl; C3.gcycloalkyl; a saturated 5-, 6- or 7-membered he focycle containing one or

two heteroatoms selected from oxygen, sulfur or nitrogen; 1_
cyclopentapyridinyl; bicyclo[2.2.1]-2-heptenyl; bicyclo[2. 2
sulfonyl; arylsulfonyl; or Cy.jgalky!l substituted with one or two:substituents each

independently selected from aryl, pyridinyl, thienyl, furanyl, mdanyl 6,7-dihydro-5H-



scycl of)ent apyridinyl, CJerr]cycloal kyl and a saturated 5-, 6- or 7-nenbered
het erocycl e containing one or two heteroatons sel ected from oxygen, sulfur
or nitrogen; R3 is hydrogen, halo or CJerr]al kyloxy; R4 is hydrogen; hal o;

Clerr]alkyl; trifluoromethyl; (err]cycloal kyl; carboxyl [ al kyl- 5
oxycar bony|WO/Hd32 cycl oal kyl am nocar bonyl ; aryl; ‘Het[er r]P 5&2r] al kyl
substituted with cyano, am no, hydroxy, ( err] al kyI car bonyl am no, aryl or
Het[err]; or Rerr] is a radical of forzmla OR[err] (a-1);

or -NH-R[errl L (a-Z%; 10 ‘Rerr] is hydrogen;

[ er r] al kyfyclapeaippyridinxi Cxupysiopiyhasd d\hrtﬂrrtqqﬁdf%ﬁw TR Aeteracycle

d elr r] g[ k%&%ﬂﬁiﬂﬁ payl two&f&eﬂﬁmrﬁ@%&cw@l&oﬂi ﬁ{ iﬂlfﬂr'@ﬂg&m fhm fc\f Hft I[ Er Ir] or
ary er 0 yl al kyl car bony err]al ky
subst i t ut e ds?% g ﬂ&‘ro m%?@&ﬁ’%{)}g C[ er r} aI kyl carbonyl, am no, nono- or
15 is hydrogen hrueql AL tkrﬁugramerhas %@r@aa/ljyl sarbgryl CiREkyls

hydr ogen, hal @;,ycm&rﬂwg c%l@ﬁlk}l@ink%har&ﬁny@[a@ilfﬂi&ﬂ K:stlcawncyprubaﬁuead R5 taken
t oget her may f |va? for,mul a:-- f

(b-1); -CHer rﬁ&! @ﬁ["%’rar“]‘ é}(»(rj('f @Llr[y Sppbpnylaming, 2 :é}"}‘ge [er r]-

- CH[ er r ] - CR es pradifaRpEforhjilaCH err] CH err] - (b 3) or

-CH err] - CH=CH CH grg1 - cor (b-4); Wnerernnlsz 3, 4 or 5
Rlerr] is hydrogen C% rr]aI kyI %ﬁ[err]al kyIsquonyI or p- t ol uenesul f onyl ;
Rlerr] is a hydroglg C[err]a{@rl or Rl err]. and R err] taken

t oget hEt may Whareina Rii isdiydrogen; £dicetsyL; 6%- salbylrmb%ltutéf) hydroxpherein mis 1,

2, 3or 4 -AB isa &irﬂ@dy?'@] m?myéaﬂ%%rf Shie! Bono- GRIRE| JagR.er r] -

(c 1); or -CHR[err]-CHR[ e 2) wher ei n each err] and
Rlerr] independently |%m’r‘i*9 ?Jgé‘ha%]r Clerr]alkyl; and L is hydrogen:
Clerr]alkyl; Clerr] REkigIhydrogem i ;s2iEple £ kﬂk}dy&rbwd:ﬁ]tmﬁtyl subSfitered] al kyl
substituted with one OCvnBYir?clr%ka%beBHﬁ?rtt‘ dﬂ@hﬁg&%rfy[ qm";ohgmg{,o&p consi sting

ST ( g/g{ﬁ(gl k)c/:l[ )e;H (rjllloky‘é’% ﬂé‘g&)equré'l ag ¥| Ox'éfer r fg?/k’eng})nob[ 2??] al kenyl

subst i t ut e®3wvis birdragss, halpj perdxgi Gthlkyppp@r sadkylgiy; 85 substituted with
G err]al kykaghq 6 Y& RlobhBl k¥ forfrla®ivaledt JﬁXx‘cE’l‘Ufff&Hx\ﬁka or arylsulfonyl;
-(CH2)n- (b-1); :
-CH2-CH,-0O-CH,-CHj- (b-2);
20 -CH3-CH,-N(R?)-CH,-CH»- (b-3); or
-CHp-CH=CH-CH3- (b-4};

wherein nis2,3,4o0r5;
RS9 is hydrogen, Cj_galkyl, Cj.salkylsulfony! or p-to}uenesulfonyl
R6 is a hydrogen or C1.q4alkyl; or i
25  R%and RS taken together may form a bivalent radical of formula (CHz)m ;
wherein mis 1,2,3 or 4; :
-A-B- is a bivalent radical of formula :

-CR10=CRI11- (c-1); or
-CHRIO.CHR1. (c-2); o
30 wherein each R10 and R!! independently is hydrogen or C; 4alky1 and

L is hydrogen; Cj_galkyl; Cj.galkyicarbonyl; C;. (,alkyloxycarb___ yL; Crgalkyl
substituted with one or two substituents selected from the’ 'group consisting of
hydroxy, Cj.galkyloxy, C).4alkyloxycarbonyl, mono- and d1(C I -4alkyl)amino, aryl
and Het2; Cs_galkenyl; Cs.galkenyl substituted with aryl plperxdmyl piperidinyl

35 substituted with Cj_4alkyl or arylCj.4alkyl; Cy ﬁalkylsulfonyl or arylsuifonyl;




«WO 9814432
PCT/ EP97/ 05322 -3- aryl is phenyl or phenyl substituted with one, two or
t hree substituents selected from hal o, hydroxy, Cierr]alkyl,
C err]al kyl oxy, Cerr]cycloal kyl, trifluoronethyl, am no, nitro, carboxyl,
d err]al kyl woasandddnyl and ([ err]al kyl carbonyl am no; Het [ ePE€TEPSO§2RI di nyl ;
pyridinyl substituted wwth C[err]al kyl; furanyl; furanyl substituted 5
with (Jerr]alkyl; thienyl; thienyl substzituted with
Cf err]al kyl car bonyl am no; hydroxypyridinyl, hydroxypyridinyl substituted
wi t h d er r]&vkisipheryl of prenybduksiityted @jth ong. avR f thrdergpbisitusniziselected framol y|
anSt i t H( efl Wi hzho,(ﬁ[y&fdxyad:kwlkyt,ltctytmqqub; C4.bdyalalkyl, il bsdmiet}ihslﬂﬁdni%,t h

err]al kyl; oxazo X z LR yl;
i soqui nol i nyl -?’f‘?‘éb%%‘#ﬁ‘éﬁi)éﬁg??ﬂkglﬁﬁgu t&%ledgg\?\ﬁﬁﬁdk%g%@%@ } quinolinonyl, 10
qui nol i 'nonyﬁ""% dbRyridin! Ry riginyh subsidtpiep £1iyG -aafkyh Swenyalranybsubsitiginy | ;
pi pfag[ diSn%/I I i ulbﬁth' Ciiadey1ivhichy Cihesnly] albktithted Glitard;] alkylcadsyganipony | | olr o
aryl( err]al kyly; ' ; it T r]al kyl,
G or ] al k] oy CXRARBIE R Ry R B lidbn €1 BROL O L
pi peridi nyl; pi‘pesiky ;nwdagqmgﬂm@a@ésd spipstirpiey] with Cakakyl; Hiazelyl; thiazplyl
d elr rC][ al k%/l | kpisnestmbﬂwhh loqj,;@myxgaigam}yl;%ME@Hﬂtsm%sagua@ \i/ilﬂl _@Jne%x,a: ty: or
arylerr]al kyl.; ri.dinyl : .pyridi S ituted with.Cerr]alkyl;
furanyl; fur an;} Oqg‘é'gislwlt %?%udP%nYﬁsu%g?t? ‘é’ﬁbﬁﬁ“‘f}ﬁﬂ?;@%‘f)?“% y{‘hi enyl
subst i ti% ed wi tqwincfisenyl subistitutagrwit] Cr4dlgilkpoebelisyh piperidiny hpipeddinyl Sone of
the conpounds Gfbdt@ieaivanh ) )yallfy ColSRvIENicaibohyl of BEIC, JaBdil; Pikdztnyl:0r 8.  Such
fornms al though not ex l'bcl’é.nk%i |.B1d¢caa§|e(il¢n hﬁk}]{f-_abwe orr’rulka geltl nt ended
to be incl uded RRFHINT SHEIRIEIEN L4aly 1@y oy R ReIYt Sty ﬁr‘*% ¥¥icul ar,
conmpounds of famdula (1) wherein L is hydrogen may exist in their
cor r espondi Ag2 tigoAiMBLih{A; HiBEARinyEpiperidthyRbktithtedREhRE £/aldyl of 4§1-Sat urat ed 5-,
6- or 7 menber %ﬁé{(gr ochc.e - cont ai ni rg)?[. OP an éwo _ftero&t on% ll§el ect ed
from oxVgen, sutfror %"8’3’ RS o é‘B@“ﬂ@ 142U APV 4¥8E er ocycl es
such as, for exgngingl; pyddinplspbstiofted wity C;-salkpix Hiranyls furapyl sulestitugi dyith
nor phol i nyl . pi@efalidi;ienyi Rk BES zgdaythu@m@i&@lmﬂamwaﬁ@yaarbogfm d
het erocyclic radical's are attached to the oxygen atom or "t he err]al kyl
radi cal by any ¥®#PPpon atom or, where 30 appropriate, by a nitrogen atom
Also in Rlerr] and Rlerr], the term 6, 7-di hydro-5H-cycl opent apyri di nyl ,
al so ndited %onde ofdbéyainmoubdt @foimuda (Iynay alsc exstin thelr tavepmeReotms. Such

6, 7- di hydr og t : i ne- e .

6, 7- di hydr 89?’& %M%}l%ggﬁteg{ﬂg%l %&F%tﬁ%nqg%%iboﬁ{/or éﬂaaat.r% g’éﬁ?g%d totbg I?Cﬁuedeg emai nder
of the 35 WiiR&keacerasf thmpresspt ipkeptian Brngfialagcompemst rEfeBrlBGR at ons. As
used her ei nwhdreintleis hydragen msy eenar their tardspemiing, tabiliedoforhr ono and i odo; the
termCerr]alkyl is nmeant to include straight chai ned or branched saturated

hydr 0ocagf00ng, R1 and R2, the saturated 5-, 6- or 7-membered heterocycl_é;s_ containing one or two
heteroatoms selected from oxygen, sulfur or nitrogen may .suxtably be selected from
heterocycles such as, for cxample, tetrahydrofuranyl, dio;;_(qlél;;_i’_f_l','pyrrolidinyl,
morpholinyl, piperidinyl, piperaziny! and tetrahydropyranyl. Saxd heterocyclic radicals
are attached to the oxygen atom or the Cj_jgalky] radical byany carbon atom or, where

30  appropriate, by a nitrogen atom.

Also in R! and R2, the term 6,7~dihydro-5H—cyclopentapj}ﬁ__
dihydro-SH-pyrindinyl, is meant to represent 6,7-dihydro

l__,_also named 6,7-
clopenta[b]pyridine or
6,7-dihydro-5H-cyclopentalc]pyridinyl and may be attachec the remainder of the

35  molecule by any of the aliphatic or aromatic carbon atoms;_-_. :

As used herein the term halo is generic to fluoro, chloro, Bf'rOm(Jt'énd iodo; the term
Cj.4alkyl is meant to include straight chained or branched _Sat_i_ir"@ted hydrocarbons



+ WD 98/ 14432

PCT/ EP97/ 05322 -4- having from1 to 4 carbon atons such as, for exanple,

nmet hyl, ethyl, 1- nethylethyr 1, 1-di met hyl et hyl ,  propyl, 2-nethyl propyl and
butyl; the term err]alkyl 'is neant to include C[err]al kyl and the higher
honol ogues wbes/ems2 havi ng 5.or 6 carbon atons such as, f orraIXEMIPOSE22

2-met hyl butyl, pentyl, hexyl and the like, the term C[err]al kyl is nmeant 5
to include C[err]al kyI and’ t-he | ower hogqol ogue thereof having 1 carbon atom
such as, for exanple, nethyl; Cerr]alkyl is neant:to include C[err]alkyl
and the hi BHERg fi@ﬁﬁfdlf@ﬁtfé‘éboﬂIﬂ@ﬂééﬂcmvﬁohgxm%ﬂwﬂt% etiyl.damptbmletiybrs such as,
for exanpl &,l-dimpthylethybgirypyl, 2nqeyyiprogeleynl bulid;med teyh i0exylky! i2 mewithy| hept yl and

the like; {hgd 5%@ g‘ﬁ@%x{d]tﬁé dﬁgﬂ@( hofl8l g&@%@é@aﬁngg%Pa gg&ﬂ&tﬁms &t@' ned

hydrocarbon ra s”cont ai-n one aving irom3 to 6
carbon at ofs f¥if&AmBle, Zﬂwhyaa@é)ﬁmeetyl depfl gpeiipilike 3he ers iy iealkyl is meanty | |
2- pent efyl 1o BelpanCeratkyl a;ﬁd ﬂﬁtl&yér-hanblﬂg&ﬂmlereaﬁﬁhvﬁﬂgel ¢articry, at@fi Gudhlye, car bon

atom of sard SLELLIALNGNA, BSLRN SANNEIATC, andrEARERBLOM PTeTorabl y | s

sat ur at ed eneri pyl, cyclobutyl,
cycl opent y homnldgenschabeibaving frhm’kterlmc@[bem pipong shabicds kiph exampdmhmtylt o include
Cerr]cycl Gacbrkhbnﬁmtcjilyqﬂniﬂﬂ%ex% 2 kel A& the Gké& ke te}uk@@gakéﬂ 1is meant
to include s ?/[“al ht chgb %l%g gha%ched sat.urat ed’.hi val e r drocar bon
radi cal s &% ?‘5‘?‘?131’ B MGE AYYPGHRoD Tadicals cptai ‘F‘Bgo’é“)ég??ﬁ ondet hyl ene,
1, 2-et ﬂ\@medmyhavxrxg ftométthénatimyhtpmssmuas Gpaereiple, 2-pioprylr Bpamed) vyl |

1, 4- but anedigfleny 122 IBehiwy r --a,ta{y@@%aﬁ M—bﬁ&% 1 bk iike anggleca:%% used in the

f def f d
RECRR it B B il o =

Cerr]al kaﬁf’éﬂ\lc}d sy eipalkylis gmeéai?x/ﬁyp ProRE. exclohuivd rigemty pasayclohesyl;

phar naceut iteakiny CR6&RRafi! ﬁl&@hﬁo%ﬁﬂjdblcg%cﬁ%dll@l asd mmhb V\Kﬁdaehéfrﬁl nabove
are 2515 maant to ,c

conveni ent [)-4BEAsHY. %Bas”g? ’P‘tﬁ%%t qi“ﬁﬁ?i ﬂ‘émﬁgs%dsl?r(%?cr%e o?a“frﬁtgd h 8’&‘88‘.1 nds of
formula ( lhydmtzhb«amadmpis hatigs fiaindso 8 wahomsiomaougass, foragdmide, for exanpl e,

hydr ohal i ¢ pagi a@exﬁ% eﬂaxémcmgfha&dgn WE—&@ mm- bl ddhiy ?Ormtrlc

phosphorlc e acld h as, exanpl e,
acetic, hydr oWa‘E?G’é@ |2cme‘5¥lolpéﬁ‘{ﬂpene IY26'14 g‘i/r uvi c ~oxalic, malonic,
succinic, maleic, 30 fumari:c, malic, tartaric, citric, methanesulfonic,
et hane29l f dwiused méhlz@mwlgfd@ﬁmaonsmnd béimakeubAefi. @lkaeybylandafmeé asicylic,

p- ani nosal ingabl 61 pobiaRIsELsakdl e alidaki ACH YarticEiBPT RhalidnYdiy BRbdlidgbd addi tion
salt forns can be converted:in: tdhe free base forns by treatnent with an
appropri at &! a"é’éorg‘?mﬁ‘l‘@ré@%ounds of formula (1) containing an acidic
proton may al so be converted:j nto

The pharmaceutically accépt le.'_ acid addition salts as mentioned hereinabove are

25 meant to comprise the acid ¢ ddmon salt forms which can convemently be obtained by

treating the base form of the coinpounds of formula (1) thh appmpnate acids such as

inorganic acids, for example ydxohahc acid, e. g hydrochlo
sulfuric, nitric, phosphonc and the like acids; or orgamc acxds,

r hydrobromic,

ch as, for example,

acetic, hydroxy-acetic, propanolc lactic, pyruv:c oxahc ma , succinic, maleic,

30  fumaric, malic, tartaric, cltrxc',.mcthanesulfomc cthane%ulfomc enzenesulfonic,
ind the like acids.

free base forms by

p-toluenesulfonic, cyclaml"' l"'yhc p-ammosahcyhc, pam"

Conversely, said acid addmon salt forms can be converted in
treatment with an appropnatc basc '

35  The compounds of formula. (I) contammg an ac1dxc:proton mi i'So be converted into

their non-toxic metal or amme addmon -salt fo; Jy lreatmen _1th appropriate
organic and inorganic bases Appropnate base salt forms co pr1se for example, the

ammonium salts, the alkal and earth alkaune metal salts, e.g. the hlhlum, sodium,



,their*non-toxic netal or amne addition salt fornms by treatnent with
appropriate organic and inorganic bases. Appropriate base salt forns
conprise, for exanple, the ammoniumsalts, the alkali and earth al kal i ne
metal salts, e.g. the lithi um sodi um WO 98/ 14432

PCT/ EP97/ 0536381:4&32 pot assi um magnesi um cal ci-umi'sal ts anccrEPItNsaze, salts
with organic bases, e.g. the benzathine, N nethyl-D glucani ne, hydrabani ne
salts, and salts with am no acids such gs, for. exarrpl e, arginine, lysine
and the like. 5 The term addition salt also conprises the hydrates and
sol vent ad@ptabsims Bagnssiumi cdcithealtsomg thaliks. wits ihptgaaic(kyesag.g thbl e to form

Exanpl es ofhegisging, Wﬂsth_«}r E—g@ucﬁrnxﬂ%}’ﬁlio@lkﬁﬁmneaslaﬁéﬂﬁﬁﬁ slitesidnchiddRidsiskes The

N- oxi de forn& of thg?r n@ Irpds of rmJIa (I') arerfreant to conprise those
10  conpodtd§’ BF ALH )55"\%‘893183 Sne or several nitrogen atons are
oxidized to the so-called N—OXI de. The term "stereochenically isoneric
forns" as (Fhederhreadditivheshlt rleo dahprivestha by dretapapioobiehl additivo femisoviidr e whi ch
the conpoundsy e&ndfsa? m;hma((b)arme R95HE SBeangls®t SuchTorms 44 HEMYasgesiENt | Oned
or- i ndi cat egc | cﬁ ?1@ designation of conpounds denotes the m xt ure of
al | possi bl% Og?é‘?ﬁéﬁ% Whiltke |y i someric forms, sai d-m xtures containing all
di astereoners and enantioners .of the basic m)l ecullar structure. More in
parti cul ar ,Thet\epxide tomins of tancempoumdy of fawmeuls (fp aiRmeant iScompdiseghosat i on, and t he
=N-CN gpd %ap%baﬁdgto??oﬂ,arm]@&elfaﬁlxﬂ &%&m%ﬁrdgaymbﬁ,y@mtdmﬁd 1QFh
Z-configurati enever’ used hereinafter, the term conpounds of

fornul a (I)“’|°§ W¥ideo i nclude al so the N-oxi de forms, the

phar maceutical |y acceptabl e-acid or base addition salts and all

st er eoi sorrélfhecterho‘r‘stmeocﬁamcalﬁo:mnmc fohnes” @o mpdbnetnbeford defined @l thé) and sone of
the int er Ls%l@%soh{%nt ?&nﬁrvﬁﬁ&ﬂfx? éthpo‘éﬁ&ktdf?&FdOWr (Iﬁﬂyﬁds anuARyMet i ¢

carbon atom_ Pure stereochenyca i'soneri.c sai d ‘conpounds and
sai d i ffer RfrYise Septppegor H]ES’EC&FCH e pEMYiFAL d%‘b%ﬂ“?‘%?fl SFPgYnds deneii

pr ocedur es.mikarre efahpissibledietsichinsicilyanmesic Camsheridmixarre @atdninpaly si cal
met hods s Ucci‘asgegeo?ﬁé?&&d e‘ﬁﬁmg{ré(eﬂ &ihd ga@k'rﬂ(fieé?ﬁar Et'?&c%@t %Feaiﬂg ichfaf ni ques,

e.g. count ent ar'stribution chromat and the like
met hods. ErSHEqEsis centers sy diapthg RnagyS *F?’Eﬁﬁufaé’%rﬁ“é =ty G dtﬁyb%ﬂﬁtrtgci
convert i ng Gméatkenploweicdesmaythivethe li- ohZsaifigundtionr esol vi ng agents such as,
for exafple, chiral acids, to.mxtures of diastereoneric salts or

compounds; g 1sk kit RRlRh cBdp R0 oihilh B isHeatll @SHGEAUES 1 © Sal t's

the N-oxide forms, the pharmaccutlcally acceptable acid or base addition salts and all

stereoisomeric forms.

25  Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may contain an asyinﬁ{émc carbon atom. Pure stereochémically isomeric
forms of said compounds and saxd intermediates can be obtained.by the application of

art-known procedures. For example, diastereoisomers can be separated by physical

hmques, e.g. counter
30  current distribution, liquid chromatography and the like mé ods Enantiomers can be
obtained from racemic rmxtures by first convertm g said mce

methods such as selective, crystanlzatlon or chromatogr aph""‘

mixtures with suitable
resolving agents such as, f__o__r exar_n__ple chiral acids, to mlxg _ ‘'diastereomeric salts

or compounds; then physiéally éeparatin g said mixtures of diastereomeric salts or

compounds by, for example, selective crystallization or chromatographlc techniques,

35  e.g. liquid chromatography and the like methods; and fmally éonvertmg said separated

diastereomeric salts or compounds into the correspondmg-c antlo_____ ers. Pure stereo-

chemically isomeric forms may #l50 be obtained from the pure stereochemxcally
tc:;mtermcdntes and starting. fmaterials, provided that the

isomeric forms of the approp




conmpolinds by, for exanple, selective crystallization or chromatographic

t echni ques, 35 e.g. liquid chromatography and the |i ke nethods; and
finally converting said separated diastereoneric salts or compounds into

t he correspondi ng enanti onmers. Pure stereo- chemically isoneric forns nay
al so be obtwomed4dizom t he pure stereochem cally isoneric fREFEPIINSIENhe
appropriate internediates and starting materials, provided that the WO
98/ 14432 -6- 3 PCT/ EP97/ 05322
-6- intervening reactions occur stereospecifically. The pure and m xed

st er eochemilR&VFYINg EapYMIS @cqus sigreosreciiisallye orhs purrorad amixedotierepdiemicplinr e

i Int ended t@sdﬂ&riemﬁmw%%oh@b_{ﬂndsmacﬁﬁlﬁnﬂ)&?e mtwdaft]?%eﬂmbia?&@ﬁithi@ﬂhc 5 dAn f
alternativ ] eparating the enantioneric forns of the conmpounds o
formul a (I%agﬁggﬁﬁﬁg%ﬁétﬁgFggminvolves | i qui d chromat ography, in particul ar
| i qui d chromat ography using a chiral stationary phase. A special group of
corrpounds iAcHGHRE Ve mesrer ebispaigiiegthe enangpmetiaiorny ofthesanpeurieely | 10  and
Rlerr] eacHormitte@paianiettieddss Rvslvagrid celmitdaigy| in pdidchdpriqugt hyl ;
trifluoron%BQ%;'

091 [r Fgclgahk§%bzg Sﬂ%grate 5-,° 6- or 7-menbered
het er ocycl & "CSKIMTHRKN & BR & CBFLEHEOHEY BF8%:t ons sel ected from oxygen, sul fur
or nitrogen; indanyl; bicyclo[2.2.1]-2- heptenyl; bicyclo[2.2.1]heptanyl;
d err] al kyl%sshetiehgroup af sompokfidsripdiudes thosf eqmpjoahds,df fenawa (It wherdintlt h one or
t\rll\p sulbet :c uxuenﬂ&a@ﬁﬁﬂbﬁeﬂdapyaﬁlmzﬂiogers @, galker dffruemg&twl;,triﬂlﬁoromamm;Slnio nyl .
t hi enyl a e alkyl - ed b-. .6- or 7-menbere
het er ocycl elﬁ 3(:%#‘8?%%%%‘%&%? ’tﬁm%'l’{'@tggp %5? g‘%@éﬁe@??@ ‘?% 8%1 %r}(\f/’aen, sul fur
or ni t r ogerheteraataanseselecied foongrygerd sulfror virogen; deapdubickelad®-2flg2aul a (1)

\(l\:[hel‘ ei n Rl[eﬁ:jl‘altn}fiﬂlﬁig_ﬁ{lf{amll]Wp&n@?@?_éﬂﬁy[sulfdhgiﬁg@SIIHﬂﬁ'ﬂﬂ)Hyor@gfmilkﬁﬂ k)t/)| ; g
err]cycloal kyl; difluoromethyl: a saturated 5-. 6- qr. 7-ne ere

het er ocycl é%&’ﬁtéﬂ Y‘_ﬂt{h neo‘?fetWBrswweﬂ%%cﬁ“d’é%%%degt@f %:ic[cg:g ffor“ng:(ygen, sul fur
or ni t fegemyridk thigrbiferaay) ¢3-reycloalkykand drsatintedny| 6- oF Adeamteredor J err] al ky!
substi tut ed\e%@k&?cl@%béﬂt&in%@%@)ﬂ' ewcbheferShdeRe R OYF),QBEN @Rk di nyl or

Cerr]cycloal kyrl'. SO interesting are those conmpounds of fornula (1)
wher ei n” R é/¥98%Ps hydrogen and Rl err] is hydrogen, hydroxy or Clerr]al kyl,
nore in particular, R4 is nethyl. Another interesting group are those
conpounds dhitefestimadoanpobidsvanethesercoimposnds il foogela, (1) @fheraid BE kyd Rk greaadhony| , or
Clerr] agkylmmb,ﬁiehnjdt:@_gale,ﬁ 5;3_%?1of<ancyt; Vl?lubfb@rfbl y!;rd a@sate B39, Eadr_t'foﬁekhalr |
conpounds are those conpounds of for a erein Rlerr] is cyclopentyl,
Lot r ahydr oftSIEmSFTocHEIE CRNRBIEIRE oY OTH%!O@%@%WWG@&‘? P SRS
6, 7- di hydr dutsegen, which preferably is tetrahydrofuranyl; indanyl; or Cy.joalkyl substituted with

aryl, indanyl, 6,7-dihydro-5H-cyclopentapyridinyl or C3.gcycloalkyl.

25 Also interesting are those compounds of formula (I) wherein R‘Tis hydrogen and R4 is
hydrogen, hydroxy or Cj.galkyl, more in particular, R4 is methyl.

Another interesting group are those compounds of formula (I) wherein L is hydrogen,

Cj.-galkyloxycarbonyl, or C).¢alkyl substituted with one or two pheny! rings.
30

Particular compounds are those compounds of formula (I} wherein R! is cyclopentyl,
tetrahydrofuranyl, cyclopropylmethyl, 5-phenylpentyl, 2—ir_1dany'_]_ethyl, 6,7-dihydro-5H-
cyclopenta[b]pyridiny! or indanyl; and R? is methy! or diflucromethy!.

35  Preferred compounds are those particular compounds wherein R3, R5,R6,R10, R11 and
L are hydrogen, E

Most preferred are the following compounds :



,cyclopenta[b]pyridinyl or indanyl; and Rlerr] is nmethyl or difluoronethyl.
35 Preferred conpounds are those particular conpounds wherein Rerr],
Rlerr], Rerr], Rerr], Rerr] and L are hydrogen:.:  Most preferred are the
fol | owi ng conmpounds: WO 98/ 14432 -
PCT/ EP97/ 058@ 8/14432 [ 1- 2- - PCT/EPS7/05322
[4-(difluoromethoxy)-3-[(tetrahydro-3-furanyl )oxy] phenyl propyl]- 1

, 3-di hydro- 2Him dazol - 2-yli dene] cyanaftide; and [1-[2- [4-(nethoxy)-3-[( 1

% e o i e b na e S R e oo PP e cal 1 y

i soneric 5 ZH -fraidaee! -anydidededdyenphide;rmdeut i cal | y accept abl e additon salts.

Whenever ugeg,| mﬁaﬂg‘gﬁ)%m ﬁhﬁ{%alo mu@kﬁw%x% hcrﬁxqggpaﬁtd Mﬁﬁﬁ odefined as

under formyl a se In formula (1)
wher ei n Azﬁ“’?‘ga‘é’ *adicenalevanramige: thginVoxides, fheifgiprpochem ‘6?}8?{‘0 sai d
conpounds emmpnd ejmigsanhadulioally accepthble @ddimnlsilfs. can- conveni ently be
prepared by cyclization of an |nterned| ate of formula (I1) or a functional
derivative f b, exanpl e,
hydr ochl orlxgng{:e?%usf&eﬁri ?‘?e[%g@ (L:Hygliiizrg?‘?giﬁgﬁi e per]ff1 |f)rred in a
reaction i ri@fess QiBpRydssin 18@%1 -as, for exarrpl e, tetrahydrofuran or

, 4-di oxane or a mxture thereof. Stirri ng and heating nmay enhance the rate
of the 10e aadngpbundsoftfbinsula(1i whéreinf-akB-avh relidal effarmadla @AB),ant gs r eact i on

products N AT f..necessary,
further purr fi R%a é’g’g%%g‘som{d?g]eltfﬁg?ﬁ?gegmfted’tﬁg@%& Imgﬂ t:l{ﬂf%lagemémb’tbﬁe art such
as, for exdngnaeed lwwsla@ttp@ﬁf arcipiernediate ngprreﬂa ( ﬂ»qrtalfwmup@ﬂ% degijptive

chr omat ogr apdiyof ih theRgseh@UfalsuitdbRALNES ax) forfeRumple ay@locklotid astier ei n Rl err]

i s hydroxy, said conpounds 25 bei ng represented by formula (l-a-1-1),-

may be preparedgrby c cILzatlﬁH of an internediate of fornmula (11-1) wherein
Pis hydrogen l\pr f rabllﬁ', IS ﬁ’“’f%k%‘t hyl silyl protecting group or a
functional ®ex] vat ¢Phéﬂeo#NH-¢m~ca~mmq,aexyl arat-ogows to the one descri bed
for the prepar =t g a conpou d,pnf fornula (1-a-1) froman internediate

of formula (I kio an SN
R? N
; 4 R‘() !
R °Q%~““~“>)\<N~H
RZO “RIO R“

{I-a-1)
15 Said cyclization may be performed in a reaction inert solvent such as, for example,
tetrahydrofuran or 1,4-dioxane or a mixture thereof, Stirring and heating may enhance
the rate of the reaction.

In this and the following preparations, the reaction products may be isolated from the

20  reaction medium and, if necessary, further purified accordmg to methodologles
generally known in the art such as, for example, extraction, cry aﬁl_hzanon, trituration
and chromatography. o

In particular, compounds of formula (I-a-1) wherein RS is hydroxy said compounds
25  being represented by formula (I-a-1-1), may be prepared by cy

zation of an
1y, is a trimethylsilyl
najogous to the one

intermediate of formula (II-1) wherein P is hydrogen or, prefer.

protecting group or a functional derivative thereof, in a man

described for the preparation of a compound of formula (I-a-1):from an intermediate of
formula (II).



, WO 98/ 14432

PCT/ EP97/ 05322 [err] Conpounds of fornula (1) wherein -A-B- is a radical of
formula (c-2) and L is hydrogen, said conpounds being represented by
formula (1-a-2), can be obtained by cyclization-of an internediate of

formul a (I Iwpognadse functional derivative thereof in the 5 poraEpenesdzof a

sui tabl e reagent such as, for exanple, dinethyl cyanocarbonim do- dithioate
or di phenyl N-cyanocarbonimdate. [err]gAlternatively, conpounds of fornula
(I') may be prepared by reacting an.organonetallic internediate of formula
(1V), wherein M% s ap agpprogfiate netal ion or netal conplex 10 ion such

as, for exanplgi\Lifferf], divoBr) +¢ 8¢ [err] or Sn(CHerr])[err], in a
reaction-i ﬁé@@v&rﬁ”vﬁ%ﬂﬂégi- alot-eC, 2ikgly arnot-m-Moi m dazol e derivative of

formula (V) ingNerr] is gigeactive |eaving group such as, for

exanpl e, a hai?egen. Mp cagepRlerr] and Rlerr] are taken,bgether and forma
radi cal of formula (b-1), (b-2), (b-3) or (®4), y\%?rr]N may al so be a

cyani de noi ety provided that the internedi lof _'ff_", mu (I'v) is a Gignard
reagent. [err] 15 Said reaction my be B or nedCrif-a¥ r edctd on-i nert

sol vent such as, for exanple, dinethoxyeth / t-._ét{r_-'ah furan or
diethylether. Stirring and heating may enlk@nce the refe oR''the reaction. In
case internediates of fornula (V), wherein L is re@_L_@_q)ed by a suitable
protecting group, are used in said reaction, conmpounds of formula (I)

wher ei n powpds o4 frmula (I) wherein -A-B- is a radical of formula (¢-2) and L is

PCT/ EP97/ 053@3gdn, kifid botalp g @dbeisiiepresenraddyeisndde{Inae)l @phesbained bpy conmpounds

of formula,_.(l- z\VARN o] i ' - iLon.reactions.
The. compoustiuzaior el A6iE 08 8 A a AL AE B R o e

fol | owi g &Fesencs of a Ryitshls rpacseiaytlr ws fos example dimethy! cyrogybenmidst or mat i on. For
exanpl e, canpouadsdpherfydMByhdochtbbnihi@it€i n L is other than hydrogen, said
conpounds being represented by fornula (I-b), may be preparegnby reacting a
conmpound of forsula (I-a) vviK% h L'-Werr] (VI), wherein L isNthe sane as L
def i ned under forkiul a ¥1§% but other than hydrpgéh Bnd Werr] is a

reactive | ed@t ng ; "HYVETHaGH~NHp r—exanpke, R'Q guepr-@tom fenr] A-B
=== RS . © RS
R%0 6113 RO 10 R
(I-a-2)

Alternatively, compounds of formula (I) may be prepared by 'reéctin g an organometallic
intermediate of formula (IV), wherein M is an appropriate.meta'lé'ion or metalcomplex
10 ion such as, for example, Lit, (MgBn)*, B(OH);* or Sn(CH3)3‘f; in a reaction-inert
solvent with a suitable 2-cyanoi_rf_1inoimidazole derivative of fqr_ghula (V) wherein Wl is
a reactive leaving group such as, for example, a halogen. In ca$§ R4 and RY are taken
together and form a radical of formula (b-1), (b-2), (b-3) or (bf-’;'_L____)'__, W1 may also be a
cyanide moiety provided that the intermediate of formula (IV)sa Grignard reagent.

CN
R3 4 6 ‘\i
R* R
as - F R |
R'O M + WwWl-C—Cli—N Ne—, ~
— [ \
R A—B
rR%0 '
15 (Iv) V)

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

dimethoxyethane, tetrahydrofuran or diethylether. Stirring:. atin g may enhance

the rate of the reaction. In case intermediates of formula (V), herem L is replaced by

a suitable protecting group, are used in said reaction, compbi_t_’ir_ids?bf formula (1) wherein




,Al'so art-known addition reactions may be used to convert conpounds of
formula (l1-a) into conmpounds of fornmula (I-b). 15 The conpounds of formula
(I') may al so be converted to the corresponding N-oxide forns foll ow ng
art-known procedures for converting a trivalent nitrogen into its N-oxide
form Said Wooshghat i on reaction may generally be carri ed AAUENNYTPBACti ng
the starting material of formula (1) with

3- phenyl - 2- (phenyl sul fonyl )oxaziridine.er with an 20 appropriate organic
or |norgan|c er oxi de. propriate inorganic peroxides conprise, for

exanpl e, hydf gb‘gﬁgtﬁ‘ei"b‘k F‘d@ouaﬁ‘k@l“ig TRRFESEIIteg Ly £9PPALngs R%\foi“ﬁléld r‘ﬁe%)amaber oxi des,
e.g. sodi urﬂsbpatram&ﬂdﬁng pokassh bpr@ediox ireketioppr opri at e or gani ¢ per oxi des may
conpri se peroxy acids such as, for exanple, benzenecarboperoxoic acid or

hal 0 subst %g%gxggaﬁgg 8%?&19 ?lzggnoﬁig 0 e c%g{leqieg el Baché)éher follow dn§ art-

3-chl or obenz Oper 0X
per oxoaéet |keO\a@pwce%lwfﬁwﬂ@%gw}épére%stor@agont but yl hydroperOX| de
Sui tabl e solvents are, for exanple, water, |ower al kanols, e.g. ethanol and

the |ike, Wﬂéﬁm;ﬂ@'&b@ﬁ&nd@ogﬁmﬁ&lh@?%emkﬂl RRGer tmngydrzg&u&aa@one

hal ogenat ed h r.non r t hape. res of such
sol vents. rﬁt‘; g?’ﬁ%&‘ipﬁsgrgg‘}@ﬁ%ﬁ%w ey ﬁ%B“"B ngﬂ e%utmﬁr epar ed
f ol | owi ng &pmpkmm forawfmiTghiwith Li-W2dXx whereirL, is the Wlladeélgefbﬁnd%r nul a

(1) may b@o@ﬂﬁ@@fﬁﬂoﬂi&rfﬂaﬁﬁ% drb@ACAnt W2 188 réudiiNele®ing QoIMILRL GYIfb) W th
di et hyl cyanocarb}Pnl m dodi t hi oate or di phenyl cyano- carbonim date or a

functional SAEPPG=tHABPA®bof . Said reaction can conveniently be WO
98/ 14432 P P(,',q')‘ EP97/ 05322
-10- perforned Rh a reagt |E inert solvent such asg*for ﬁX@.ITp

di chl or onet han e e op_tol uene, optlonally C d d njan e bat h, and
o}‘ bese! suphtas, LEOF exanpreR o N- thiet haard ne or

in the prestade
sodi unbi car bon T&ie thus—u)bt ai ned i nt er nedi at e be& subseepiently

reacted with an)lnterp‘ﬁdl ate of forrw a (M1l) ora 5 functi onal
derivative thereof to forman i ntermidi ate of forrrul g'bell) Sai d reaction

can conveni gnt | a_react e v suc s, for
exarmpl e, 1 A (]'y rgac{dltmn rﬁactl Bs erg@/n%eeusez# %coggesfe cogl Lx] & otff ranla (; a?’r‘pl e,
NN- di et hyl éﬂﬂq&ﬁ@mwwéfwnd}@tﬂ nal ly in the presence of a cat al yst such as,
for exdfple, NN-dimethyl-pyridinamne. Stirring and el evated tenperatures

may enhanc eI‘Heh:@mﬁ)&irﬁ]s of foTrrﬂﬁlal’(E%ﬁiyl alsd be k6riviehtedQ th éRfeBRinting | oxiidie above
reaction m%Xn foﬁowm ﬁnox‘ug plr'o%\é rrgsefopéogx%rtmé a ?rivafeh{ 1o£c%6}r(x:t% i3"

N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the

starting material of formula (I) with 3-phenyl-2-(phenylisulfonyl)oxaziridine or with an

20  appropriate organic or inorganid peroxide. Appropriate inorganic peroxides comprise,

for example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g.

sodium peroxide, potassium peroxide; appropriate organic peroxxdes may comprise

peroxy acids such as, for example, benzenecarboperoxoic acnd or halo substituted

benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboper 0X0i aczd peroxoalkanoic

25  acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-bu yl hydroperoxxdc Suitable

solvents are, for example, water, lower alkanols, e.g. ethariof and the like, hydro-

carbons, e.g. toluenc, ketones, e.g. 2-butanone, halogenatéd -hydrocarbons e.g.
dichloromethane, and mixtures of such solvents.

30 Intermediates mentioned hereinabove may be prepared foll 9§‘t-known techniques.

In particular, intermediates of formula (II) may be prcpared h _ first reacting an amine
of formuia (VII) with dimethy} cyanocarbonmudodxthxoatc or dxphcny] cyano-
carbonimidate or a functional derivative thereof. Said reac_tlon can conveniently be



intermediate of formula (VIIl with dimethyl cyanocarboni m dodithioate or

di phenyl cyanocarboni m date or a functional derivative thereof, and
subsequently react the thus formed internediate with an am ne of formula
(MI1). 15 Internediates of formula (111) wherein Rlerr] is hydrogen, said

i nt er medi atvee sdisi4zzg represented by fornula (111- 1), may E@Tﬂ?gﬁﬁﬁﬁd by
first reacting an amne of forrmula (VII) with a'cyano derivative of formula
(I'X) wherein WB is an appropriate |eavijg group such as, for exanple, a

hal ogen, in the presence of a base such as, for exanple,

sodi uncar besde@ediina seacdeicineio prlyang pich %rfvréﬂrﬁmﬁlﬁcﬂcagfonreéran@bsmn@ or

N, N- di et hy&luerfcpéﬁmm}ewoﬁ!dbﬁaﬁ U&Qialtﬂ{ and Meheprasundeofmbaes Yuch s, trhe t hus

formed i Nt SLARML 35 A8k, B8 L SANE S HShALaRGRL L Bul SEMELDT agent such as.

for exanpl M A um h e presence of a

catal yst sueihrmegiale Hay b&%ﬁﬁ%ﬁﬂtwﬁwdmlﬁk@l mte{lmfgd%ﬁf fermulagVHR or at er nedi at e

Sf for gslja fl(lﬂdxbnal)ien%agrgé Iherdaf, gg;mmcah nﬁtb@r:jddi’h’teedﬂf&dﬂgﬂi @n. Gfamfr@d’cﬂgﬂ/r ?ﬁﬁ ;/IZI ) are
escri be

PCT/ EP97/ Ogglé‘}}o %3 m arr"?%er medt aﬁ %’g\qoga{ %ﬁ? %?m R}f\/\q xarﬁe

prepared byn rf@mspmrg Oéﬁ bﬂmqéﬂm?dfoaﬁeaime WM‘@IWaW @Iidrppvkpearlly] is a

suitable | Qﬁ‘tﬂe@ﬁes@:ﬂdélb@ a2halst@Sich £s0for EXARRIN, WN@xrhéhﬂ%ﬁdWaMhea@nrﬁH%er medi at e

ff I t t al i
cuch s, { R ERAHRY Eepse érsrrravoerﬁé’r\’sgﬁfff%ef WREROD (' a suitable 5

protecting group such as, for npl e/ N1 - di nq,phyl @tl;r I,)oxycar bonyl .
The thus obtained protected i ‘:e 1at e for ';e'gvll I%l may subsequently
,N“ aiepl.&y aci d

be deprotected by 3art known .~
hydr ol ysi s. [err nt grnedi at es of QOr%Ia (VII wh I‘OEI n Rlerr] is

hydr ogen, saig,.i/h i & /8, bei ng 16" rep G11- 1),
may be prepare(c)i edyci ngthe unsaturamed car bon-~ NidH00en bonci in the

i nter medi ates of/ formifa (XI1) with swtabl e reduci ng agent such as, for
exanpl e, bor ane¥et r ahy¥iof ur an<eg! xycm t hi um al um ni um hydride, or
hydr ogéﬁ in the presence of a cat al® yst Ssuch as, for exanple, Raney ni ckel .

The cyani deArEEP a‘?&é’r I‘ﬂeg'{;b%fé&t‘?wg’(/gg& R{whof QR o&f\]&') reaa o4 be

repl aced by a er eof suc exanpl e, an
oxi me noi etry{err{lqg,rqt? of formula (VIII with dimethyl cyanocdrbommldodlthmate or dxphcnyl

cyanocarbonimidate or a functional derivative thereof, and subqequcntly react the thus

formed intermediate with an amine of formula (VII).
15

Intermediates of formula (II) wherein R1! is hydrogen, said i_n_tgr_mediates being
represented by formula (III-1), may be prepared by first reactix_ig';én amine of formula
(VID) with a cyano derivative of formula (IX) wherein W3 is an' éppropridte leaving
group such as, for example, a halogen, in the presence of a base such as, for example,
20  sodiumcarbonate, in a reaction-inert solvent such as, for exam le -N,N-dimethyl-
formamide. Subsequently, the cyanide moiety in the thus for

‘intermediate may be
reduced using a suitable reducing agent such as, for example, thlum aluminium
hydride or hydrogen in the presence of a catalyst such as, for 'arriple, Raney nickel,
thus obtaining an intermediate of formula (III-1).

Rr3

l $4 Rl6 %10 base :._ .
R'c \ C—CH~NH, + W-CH~CN > » (UI-1)
~/ s
25 R%0 VID (IX)

Some of the intermediates of formula (VII) are described in WO 92/00968
WO 93/15044 and WO 93/15045. C



.Sone df the internmediates of fornmula (XII) are described in WD 92/00968, WO
93/ 15044 and WD 93/ 15045. 20 In particular, internmediates of formula
(XI'l) wherein Rlerr] is a protected hydroxy group and R4 is hydrogen, said
i nternedi ates being represented by fornula (X 1-1), can conveniently be
prepared bywogai4hg an al dehyde of formula (XI11) with a HEHEFEHESE
formula (XIV) or a functional derivative thereof wherein Pis a protective
group such as, for example, tri rrethyIS| hyl and the like, in a
reaction-inert solvent such as, ‘di chl oromet hane, and in
the presenc® pd‘i’“c‘éla&é‘ﬂ%’{“ﬁdfaé%éﬁb‘ﬂﬁ‘ﬁ“ddﬁ an"‘Z bBPreﬁaﬁeﬁ R¥ 52648 a'der i vat i ve
t her eof . Sdhgrmetiae oEfbrabtRIXP Whéenmt & a(siitdbid eaviny gloep futhtabefor react ed as
descri bed erein
Rlerr] is h%%g&gf&aé)%’l@g% g&?‘? 3 féﬂé&lt%?foﬁﬂm%%h%teni O i Boprdpriald!

PCT/ EP97/ 059%21 10112L meiglcemplepdomivgh Ay de sxampledrifrar @gBo 1. ppd Basa sidiableni ent | y
be g r epﬁr ehroaingnosp dueh hi)€oreanple N, | iimehsletel)dgmaroldd Thy st sunob 3 Oyo

i n Synt hesi ds 0 and sone
of the i n S palEaqRoeddbbuorheqa2e BProRbuth COUFARPAIthiRe Al S td

asynmmet ri ¢ aakiesm taehaiguepsich a@t%'r@é@ﬁ@n@%‘h‘lﬂidyoh’%%nerl c forms of said
conpounds and sai d ingernedi ates can be obtained by the application of
art-known procedures { or Iﬁxq‘?’rpl e, di astepeoi sonerdspraaioabe separated by
physi cal nethods & @gtwve +cr ytstr\QI | +zat+on—or—etmwon®dgr aphi c
techni ques, e.g. cou ],g} current disfribution; Iiquid chromatography
and the |ike methodg, Enantjoners can b obt ai ned T.rom racem c m xtures by
first convertl ng salzg raceffc mixtures @Pth suitable resol vi ng agents such
as, for ex es,_of di astere ri.c.salts or
corrpounds ermml esocafrplﬁagéﬂ%‘?'amﬂ)&% hygmrﬁcn Sm em?e%m? sb[ Meeoneric salts
or con'pl&uncr§Pll§§6me[dd>r}' femhs(‘éﬂ lé,ewdiemma@dwmupmm uppatenated lspibamt ogr aphi c

]'E ec h|n: ques, mtl5gcn endin tlgb EHdd heBiAle® Efﬁﬁoﬂﬁt{il@@ﬂﬂ) Wiy Eth&b{el r&ﬁlcﬂ%h@@tﬂ%uca!ﬁnd .
inall'y conye aid se i ast e ric.salts conpounds i nto
the correspohdr n’ég%pﬁ%r?tofagﬁggga%y‘gu@é SPBPSE e AP g?ﬁ%‘ (fcr@f orms of the
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Some of the intermediates of formula (XII) are described in WO 92/00968,
WO 93/15044 and WO 93/15045. .

20  In particular, intermediates of formula (XID wherein R® is a protectcd hydroxy group
and R* is hydrogen, said intermediates being represented by fm_muld (X1I-1), can

conveniently be prepared by reacting an aldehyde of formula TIT) with a reagent of

formula (XIV) or a functional derivative thereof wherein Pi i rotective group such

as, for example, trimethylsilyl and the like, in a reaction-inert solvent such as, for

25  example, dichloromethane, and in the presence of a catalytic unt of Znl, or a
"i'I:—l) may be further

formuia (I) wherein R*

functional derivative thereof. Said intermediates of formula
reacted as described hereinabove to finally form a compourn
is hydroxy.



.25 base addition salts and the stereochemcally isoneric forns thereof,
are potent inhibitors of the phosphodi esterase (PDE) isoenzynes of famly
|V (cAVP-specific famly). cAMP (adenosine cyclic 3',5'-nonophosphate) is a
key second nmessenger, the 30 concentration of which affects particul ar
‘cel |l activiwbesiddbr ough activation of enzymes such as ki nFSEEPIPER2Y V | s
known to hydrolyse cAMP to its correspondi ng inactive 5'-nonophosphate

met abol i te. Hence, inhibition of PDE IN2leads to:an el evation of cAW
levels in particulgr cells such as the respi ratory :smooth nmuscle cell and

in awde variety pf igflammatory cells, i.e. certal nR?yrrph,dCytes e.g.
basophi|'s, neuir \ s land V\D 98/ 14432
PCT/ EP97/ 05323 ¢ oSt nopHi | sPiorbeyt em’d"’na%‘@ cel\‘ -CHXCRMber  of

allergic, atopic nd |nflannatory di seases are deene 0 be caused by
hi gher -t han- nor P PDE |V concentrations which resukio in | ow cAVP | evel s
and hypersensitivity*8P the thus®Vtected cells for exci t @by stinmuli.
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present invention us a t o conpoun as defined
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and in vit t he
obtained from the pure stereochemxcally Jsomenc forms of the: appropnate inter-

20 mediates and starting matenals -provided that the mtervemng rcacttons occur stereo-
specifically. The pure and mxxed stereochemically isomeric forms of the compounds of
formula (I) are intended to be embraced within the scope of the:

The compounds of formula (I), the N-oxide forms, pharmacel
25  base addition salts and the stereochemically isomeric forms _
inhibitors of the phosphodlcsterase (PDE) isoenzymes of fa V (cAMP-specific

family).

cAMP (adenosine cyclic 3',5-monophosphate) is a key sec_dri sscnger, the
30  concentration of which affects particular cell activities thro
such as kinases. PDE IV is known to hydrolyse cAMP to i

5'-monophosphate metabolite. Hence, inhibiﬁon of PDE1

activation of enzymes
rrespondmg inactive

¢ads to an elevation of
e cell and in a wide
hils, neutrophils and

cAMP levels in particular cells such as the respiratory smoot

variety of inflammatory cel]s :certdm lymphocytes, e.g.- bas




.conpounds of formula (1) in treating the described allergic, atopic and
inflammatory di seases. Such tests are forinstance, "Bronchoconstriction of
the guinea pig trachea in vitro", "Bronchoconstriction of the guinea pig
trachea in vivo" and the in vivo tests "Arachidonic acid induced pinnal

i nf | anmat i owoiosi4adre”, " TPA i nduced ear 30 i nfl ammat i on AGT/ERIERS322 gnd
“Del ayed type hypersensitivity in mce". Further, the present conpounds
have only very low inhibitory activity. 10;1:1 t he pho 'p'hOdI est erase i soenzymes
of famly Il (c@W-inhibited famly). Inhibition:of, in particular, PDE
111 | eads €8SiBRPLESAIOFYEs ¥ maskrelisn Ptxn@t@a%nllatglqmwwndﬂwpmows
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PCT/ EP93/ 05a}ae frbfir babbhilk ‘Jn&kxaiﬂé@lkk dr@w&@slmgaakrdatamaﬂ&mz fda@xtidnnhi bi t PDE
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11, their, thera t use,. ma uste scul.ar
si de- ef f ect’d SOA7 @’%an)ﬁenﬁgDEe P&Serﬁ ﬁ?'B*’?ug PO E ent Sg}édf\’/eé??% e
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in the test "Gastric signati on
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ol s oy b Nt it &ﬁ%ﬂ%eywsw Resellss FIPHE R ebBiRgobAopic
i nf | ammat ordyseasssp@misenatﬁxaxmcesmmfwrmptfcﬂu avdsnaauliergio Hokilinesd sslded ynphoki nes

and they ”%Yﬂx@@or@'é&dﬁﬁ%gargﬂe Shsdrdasis a%gﬁchlﬁ)rpbﬁﬁ%féliamcced dfsesFOr 1 nstance, a
nmonoki pe is generally referred to as being produced and secreted by a

nmononucl ear._ cell, such.as_ a and/ or e bu ny other cells
produce moAdRPHSE gRYoLEuS, ‘h‘iﬁgﬁ) f‘?"é‘f“uﬁg‘l quo 1?"?%&5@‘18 ‘f‘%‘a basophi | s,
neut r ophi | sieregmbiotcet uselas e @lddiinehmgiarticakt foooye B3, md:oiumm fion treaving stapanal

cells, epi ggeales B@gs%laagraythﬁ@m AR e Ths! tNM%Mﬁ& fkines are
generally referred te cells. Exanples

O eyt ok AVt Ak 59 TRea Foraa PR SEITE 083 e ket SRR °f’1“ Fomic 9y
| nt er | @0ki ms®mati¢ digdases| niver ih pakicmlaBatfpit d@)nativd. pha- Tunor Necrosi s Fact or
([err] TNF) and beta- Tunor Necrosis Factor ([err] TNF). The cytokine

speci fi cal Iphe@5sH ReflhibRoR%ctiRl &' thebnlpdubdiof kotiia (RS detoburallf €Ul at ed

in the test “Inhibition of recombmant human mononuclear lymphocyte {MNL)

phosphodiesterase type IV B produced in insect cells with a ba'___: Hlovirus vector”
25  Several in vivo and in vitrotests may be used to demonstrate the usefulness of the
compounds of formula (I) in treatmg the described allergic, _atoplc__and inflammatory

diseases. Such tests are for" instance, "Bronchoconstriction- -0

‘guinea pig trachea in
vitro", "Bronchoconstriction of the guinea pig trachea in v d'the in vivo tests
"Arachidonic acid induced pmnal inflammation in mice", "TPA induced ear

30  inflammation in mice", and "Delayed type hypersensitivity 1'

Further, the present compo_unds have only very low inhibito_r ivity on the
phosphodiesterase isoenzymes of family I (¢cGMP-inhibited
particular, PDE III leads to an elevation of cAMP in the card

35  causing effects on the contractile force of the heart as well és on: the relaxation of the

ly). Inhibition of, in
‘muscle, thereby

heart. In the treatment of the described allergic, atopic and--'l a_m_matory diseases,

cardiovascular effects clearly are undesired. Hence, as the p' t compounds inhibit



.25 ENF production is inplicated in nediating or exacerbating a nunber of
di seases including rheumatoid arthritis, rheumatoid spondylitis,
osteoarthritis, gouly arthritis, and other arthritic conditions; sepsis,
septic shock, endotoxic shock, gram negative sepsi's, toxic shock syndrong,
adul t respi watesmauszli stress syndrone, cerebral malaria; chreeWEPKpOSRDNaAry
i nfl ammatory di sease, silicosi-s, pul nonary sarcoidosis, bone 30
resorption diseases, reperfusion injury4-graft versus host reaction,

al | ograft re ectlons fever and nyal gi as due to i-nfection, such as

i nfl uenza, PPEINe wwcéé&w&awannﬁﬁ%%ﬂ ghibsPLIERILL dheiribsrapegtie heomay
secondary bea(ﬁﬁ:ﬂlw foeloidroatiey astaildr sidereyctsyndr one (Al DS), ‘Al DS, ARC (Al DS
rel ated conpl ex), keloid formation, scar tissue forrrati on, Crohn's disease,
ul cerati VeAﬂdownsPDﬁfY P%rtf1forssoﬂe%%ause-g?ﬁcrgoyotﬂgtk%ﬂ?esh ?E %Réé{ ?lﬁbs vity of
the co ounds of fo ( on o ‘:]

pr oduct? onof fhe present gempeIds.droagvemhave & effsgisanghe gastro-1gatioRl trast. pr oduct i on

in human whaked ridyaedietiohbthi®Bin the testWOa808¢ drdghdidg of 4 caloric meal in rats”.
PCT/ EP97/ 05322 -15- In addi t| on, the corrpounds of “t he present invention are

expect ed t ow np o ndocri nol o ffec This may be
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the aré®atase activity"-test. 5 1n view of their useful PDE |V and cyt oki ne
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arnmaceutl ca I N _un osa
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oils, alco
suspensi ondecwyis Fpgtor @TNG) rsd betat TomouNeaorss Fagtor S{BTNH) carriers such as

The cytokine specifically desired to be inhibited is TNF. Excessive or unregulated

25  TNF production is 1mpl1catcd in mediating or exacerbating a number of diseases
including rheumatoid arthritis, theumatoid spondylitis, ostcoarthrms gouly arthritis,
and other arthritic conditions; sepsxs, septic shock, endotoxic shock gram negative
sepsis, toxic shock syndrome adult respiratory distress syndrome, cerebral malaria,
chronic pulmonary mﬂammatory dlscase silicosis, pulmonary sarco1dosxs bone

30 resorption diseases, reperfusion injury, graft versus host redctmn -allograft rejections,
fever and myalgias due to mfectmn such as influenza, cache

g;co_ndary to infection
or malignancy, cachexia secondary to acquired immune defncle_ y syndrome (AIDS),
AIDS, ARC (AIDS related complex), keloid formation, scar: tlssue formation, Crohn's
disease, ulcerative caolitis, or pyresis. L

35  The cytokine inhibitory activity of the compounds of formu}a (I) such as the inhibition
of oTNF production, may be demmonstrated i in' the in vitro test “Cytokme production in
human whole blood cultures™. S



.20 3tarches, sugars, kaolin, lubricants, binders, disintegrating agents
and the like in the case of powders, pills, capsules and tablets. Because
of their case in admnistration, tablets and capsul es represent the nost
advant ageous oral dosage unit form in which case solid pharnaceuti cal
carriers arwoodussusl y enpl oyed. For parenteral conpositi G&IEPPHEIR,r 1| er
wi Il usually conprise sterile water, at least in |arge part, 25 t hough
ot her ingredients, for exanpl e, to aid-$olubili ty, .may be included.

I nj ectabl e c the carrier
conpri ses s%l‘ﬁd#i‘ gf‘tjf?wulléi %B%es%re?ﬁlﬂi"?“b‘ﬁ“ 8 eép?ﬁtec{}u? %o 8itlRe and
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appropr i at efek@ub@BnE B Fib2ltést, zﬁéi%@%hﬁlgbﬁe@ei fhe afndidR6 - déudf@" FRYarke

enpl oyed e.caonpgsitigns suitabl e, fo"r ercut aneous 30
admi ni st rat'lg'é " ‘i“ﬁ’e‘n@gﬂ"f@?a‘ﬁﬁ ISP A étPSn’d’rtl ses a penetration enhancing

agent arnd/ or a suitabl e wet ébl e agent, optionally conmbined with suitable
addi tives o \aﬂ:wohmbmnsnfuerDﬁhbandmymkmenmtnbw;\gptupcﬂmeadwmbpas do not cause
any signifi uflR RLPEd RHRuEES §ES Fa r{auf({aﬂam&wca; 5%9?)3%% drves may

facilitate th admnlstratlantot n and ' % pful for
pr epari ng t HENREERHBPURRISSFOMPTISIAS 2 PiTRace U Al GEFaPIADHFC sy %‘é agsctive
adm ni st er edgiedieniad thetapewniayl ""'ffecgve,armneoftarmnsadmd@fomﬂa:ﬂ) ‘Bsprap&pot - on or

as an ojgt g@@;lm?rﬁac&aea%%gaéﬁ%ng3&;{?@%&@99@ gér? S | ;zﬁlgleff@f)tfv ﬁ%ﬁ% there

may be cit oSi t , opi ca ni'stering
drugs e.g. Fgérﬁxgulawnmoggd asg\py qﬂgfi&g@ 9altform as the active mgredxent is
PCT/ EP97/ 0532binctan idinessi treshignpplesmadeh ety rzxé&ptaﬁﬁt&hﬁﬁr vitii¢H BNt s,

sal ves, po"‘ﬂ%%wﬁ’c{j&%&@:ﬁ of hfxfhe gﬁ%ﬂhﬁg@ﬁ kh%%é?x( otzlﬁﬁ%ﬁf&%%ék f9r”s Mot be by

aerosol e. a freon,
or wi t hout cainﬁrl@ﬁ@nqner’rﬂw%w %ﬁtﬁicﬂmpgw%@ﬁ arcyiesizably | F’U{W“dWstSQﬁC a
semi sol isd sfoeh saisabie, pheifekisanedr apipissdtion @mll\ymeabuﬁaasp:Mya;pmdmaedoxhyy ab

swab. 1n paﬁ\l fnﬁ&ih@&m orgﬁ ryﬁéﬂ*&ak m‘i&ﬁpﬁ SF& eQQﬁ 1§ qﬁ tﬂ)rc%gm?%lhg g&n?&ftﬁﬁgﬁi

gellies, ointnents conven der to
enhance the0r§bq1qmq PEY, aamf@ﬁuf%p@namepﬁlqa}nﬁﬁww LesmpbYRGSueT 2% B nul a (| )
i N phar mac esxainpid, w@&ﬁ‘[g@)&:lotsl Gilss alcoHolscad utmemdw&ntca@eﬁu&anmxenpl oy ([err]-

L%; ]Oxyglr k[ﬁr ézlrg l?c'h aégus 8?(21t5r #Hﬁm %ﬁxxﬁbﬂdrsoﬁx?léhsv % bo(i3%urrlels AR 54 cul ar

2- hydro%&pr‘éﬁfyh%[ %’@F“]S W&Fdﬂ‘é‘)&ﬂﬁtﬁ rbmqqméw’@@gga@wesﬁi@ 2 ¢he lke imfheohol s may
i nprove theczsebﬂpwdetsypme,diapy dshed sbRrRi Betansobf théiecao pamaistaionf or mul a (1)

| n_phar ”aceq&{;fc&aaf,d%%ﬂ@? Jpre(g '_the'rrﬁ‘osi L‘a&aﬂr ageddl @51 E&agef ufiHER R w?n?ergrpos' tions,

addition sa nmor e ’sui | e due to
t hei r i ncr egSe spligarharmasentics ;rfa;s arg_gbv:ously employed. For parenteral

compositions, the carrier

‘usually comprise sterile water _ag__ieast in large part,
25  though other ingredients ample to aid solubility, may -b‘é included. Injectable
solutions, for example, n prepared in which the carner’compnses saline solution,

r :ectable suspensions

may also be prepared i in h case appropriate liquid car _tspendm g agents and

the like may be employé n the compositions suitable fi pcrcutaneouq

) ancing agent and/or a
ddltwes of any nature in

30  administration, the carrier optxonal]y comprises a penetrat n

suitable wettable agent, optlonally corabined with suitable

minor proportions, whlch addlthCS do not cause any mgni d_el__e;_erlous effects on

the skin. Said additives may facilitate the administration kin and/or may be
helpful for preparing the desired compositions. These compos oné may be

35  administered in various ways, €.g., as a transdermal patch, 5 pot—on or as an

ointment. As appropriate composxtmns for topical applicatior .._there may be cited all

compositions usually employ d_._for topically administering dmgs e.g. creams, gellies,




It is‘especially advantageous to fornul ate the aforenentioned
phar maceuti cal conpositions in dosage unit formfor ease of adm nistration
and uniformty of dosage. Dosage unit formrefers to physically discrete
units suitable as unitary dosages, each unit containing a predetermn ned
quantity ofwaesi44d2 i ngredi ent cal cul ated to produce the 2(PCT/ERSFPBEEY
therapeutic effect in association wth the required pharnmaceutical carrier.
Exanpl es of such dosage unit fornms are -t&blets (including scored or coated
tablets), cdap§ul es Bi | 1's, powder packets, fers, injectabl e solutions or
suspensi onsTERHEEFBAPPYAs, tinchifess BRSSP sutal Yop RO de@pd e likos  The
present i nvapgtlicatioradisaidreempbsatorisansy bemlyhewsaf e.p.rveittt a pgpatiennzubh aoded ani mal s
suffering fr. [ .St I ' . i.C catal ytic
et vi ty of VR {FBaRpLEk Ghebf, Balhohed AEAERAIRSS KB atbacl )
det ri ment al loEeisa HMiid sRehass thickensd Fempasition “iitheiagibe apRiicdpy @ and
i nf | anmet orywabi $epsrdsyladriensisdlid cofibbiitioHsaticteaishived, ceans GeRkORitmens eases,
nmost particylaf. @eqp{IlCCOQan%P:}ttoL??ed.sai d nmet hod 30 conprises the

ca

adm ni stration of a therapeu y effective anount of a conpound of

formula (1) or a N-oxide form _a pharmaceutically acceptable acid or base

addi ti on salntordsy taenfpagedbe sdwhikityapd/or b pability Ffdhdampeopedsiofifermadmildnure with
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i nvention. The 0sifi Xplggelé}‘g?’a%t' aqueous ¢ ositions, addition salts of ¢ bj

PCT/ EP97/ 0539251915 JP FISHIPRAR SR Of USRS APPSR AeHiansale LR Woitshove are

t her ef or e gL pdfease phMigushirorgshitabis duete e depreaged Ve solybditecope or use of

the inviention to any extent. The followi ng exanples are intended to

i Ilustrat e mikspialfyQdiintigeodshs fereRRE: ©é afoheneationddpha@keadtRyEnt i on.
Experi nment al

art. 0. sone conpounds offornul.a (1) the .absolu
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cases t he sPesagoumiefarmapiess o phivsically diseremmuniis wirabl as uniagy ddsegss, daghyl ated i s
desi gnat ed @t cofiaidfga plRBets@aAIuastity BY activk tpeddient tHduMREd bt &IEHER tO the
act ual er eqc_h(g&n ca utcogff lgurati.on. w'?‘t?xrtﬁé nafte " TaHF"t. gFans
t et r ahydr of Gran, REHehRE ™ 68RTT Elperat ure! “E"’Eﬁx‘?ﬁm‘ freafg camer.
N, N- di met hyEfasemiesrnf dechadedagepnipformsgzmigblels (ivelpdiop ytastdracoatgdablets),

capsules, pills, powder packets, wafers, injectable solutions or suspensions and the like,

and segregated multiples thereof.

25  The prescnt invention also relates to a method of treating warm-blooded animals
suffering from disease states related to an abnormal enzymatic or catalytic activity of
PDE IV, and/or disease states related to a physiologically detrimental excess of
cytokines, in particular allergic, atopic and inflammatory diseases, more in particular
asthmatic and atopic diseases, most particular atopic dermatitis. Said method

30  comprises the administration of a therapeutically effective amount of a compound of
formula (1) or a N-oxide form, a pharmaceutically acceptable acid or base addition salt
or a stereochemically isomeric form thereof in admixture with a pharmaceutical carrier.

In general it is contemplated that an effective daily amount would be from 0.01 mg/kg
35 to 10 mg/kg body weight. It is evident that said effective daily amount may be lowered

or increased depending on the response of the treated subject and/or depending on the

evaluation of the physician prescribing the compounds of the instant invention. The



.A. Préparation of the internediate conpounds Exanple A 1 a) Potassium
carbonate (0.0569 nol) was added dropwi se to a m xture of 4-difluoro-

met hoxy- 3- hydr oxybenzal dehyde (0.053 nol) and -
(tetrahydro-3-furanol)-4-nethyl- 20 benzenesulfonate (15.35 g) in DW
(100 m) unwe9osMpaer] flow. The reaction mxture was stirPEUERNO5H2 hour s
at 100 [err]C. The m xture was cool ed and a sol ution of (tetrahydro-3-
furanol ) - 4- met hyl benzenesul fonate (3.98.19) in DMF (40 m)) was added

dropwi se and the reaction mixture was stirred fo hours at 100 [err]C,
then over ni gHectaE driy aneiat s9py Brntianad herviapavapiedherira siddlises eiivaidas washed
in a sat urahﬁdloaﬁmﬁﬂbk’&toN&hﬁﬂfe]s@ﬁeQﬁﬁge t%he inGdkioh iy ekfean extracted with

DI PE. The separat ed organl C- Iayer was dried, filteéered, and the sol vent was
evapor at ed, =L (L ahydr o-
3-fur anyI )ox% ‘lég’lé‘g‘g%é’% %‘m tgﬁ#egu F]Str‘lf?g&gﬁi?%%l)‘hf%c rogtrtlydrl de

sol uti on? (OPMWIWPWOI\A@S added portionwm se to a solution of internediate 1
(0.0532 nol) in nmethanol (100 ml), and the reaction mixture was stirred 30
for 1 hour @txpglﬁm'[j]@aﬁol vent was evapor at ed t he resi due was washed with

wat er, and tracted w th ar ani ¢ | ayer was

I & LV A R e L

by open col ermlaxﬂﬂmdefgmpw Ip\vkgse sase$ @asfg@pcf(emlwmtlsomenc form which

CH err] @b eWaL/ﬁ?st%QsMﬂQﬂékx Gled 284" QY dBOsectitd BBl Ghinast fulr Gl efekdnck! 96/ 4) .

The pure fr ions re e]ct e1d and t he sol vent: was evapor at ed, yi el ding
11. 3 g (810/(? > a lgdj ereoc ermca con gurauon

()-4-(difluoronethoxy)- 3- [(tet rahydr o- 3- f ur anyl )oxy] benzenenet hanol
(i nt er medi aferajaftec) THFS oleans; tetmahyflrofurere 'REUinaans roont Gng@sursl PMHE' t ol uene

(45 nl) was ppddes Njﬁx%my%rrﬁﬁmae HDIPE ﬁéan@%r{ﬁgﬁg]ctlﬁg 059 nol) and DVF
(0.0019;&0l) in toluene m), stirred /14432

PCT/ EP97/05322P-18 40C. The_result| ng reaction m xture was stirred at 40
[err] C, unt Jepdrd avimeis et stopped. The sol vent was evaporated and
t he resi due Bxamplsa’shed W|th a saturat ed aqueous NaHCJ err] sol ution, and

?le [ g(r:tegd ‘é“ﬁ%ho@e"h@g E%} %}x{a?cr(bbsg?_ lg;?n%@%&ﬁg%p%ﬁ%h%uhﬁ%% AVRGudt %'[ Z(rjr 1)-a

5 (i 1] uorBHE R Sopp %&ﬁ? Bt GbeBpreizbnB AeeHano

(i nt er nB@i aten@yesu nzw: (5,36 & BMIKEDP 1001098 Nedlgw. | Fherpastioh @ixurerwas, heat ed

50 T 0Pty sl i, 28 )

Stirred for agnoh Ry sy bt 61 S8y DM 0D s PO RS aBR el

washed with tlwaxteecrtu,onmkmmwsokumd fnrDIhBErs afl Ho® °€Xtmaowemght ARTedhef i | t er ed,
solvent was evaporated and the residue was washed in a saturated aqueous NayCO3

25  solution, then extracted with. DIPE. The separated organic layer was dried, filtered, and
the solvent was evaporated, yielding 17.77 g of ()- 4-(dlﬂuoromethoxy)—3 -[(tetrahydro-
3- furanyl)oxy]benzaldehyde (intcrmediate 1).
b) A sodium bmohydnde solutlon (0 0177 mol) was added
intermediate 1 (0.0532 mol) in methanol (100 ml), and the reaction mixture was stirred

rtionwise to a solution of

30 for 1 hour at RT. The solvent was evaporated the residue w vashed with water, and
extracted with CHoClp. The separated organic layer was drled ‘filtered, and the solvent

was evaporated. The residue was pur1fzed by open columit chror_natography over silica
gel (eluent: CH,Cly/2- propanonc 96/4 and 90/10; CH,Cly/CH OH 96/4). The pure

fractions were collected and the solvent was evaporated, y1eld1ng 11.3 g (81%) of
35 (¥)-4-(diftluoromethoxy)-3~ [(tctrahydro -3- turanyl)oxy]bcnz émethanol

{intermediate 2).

c) A solution of intermediate 2 (0. 039 mol) in toluene (45 .ml) was added dropwise to a
mixture of SOCl, (0.059 mo].) and: DMF (0.0019 mol) in tolqcng (75 ml), stirred at




.10 dnd the filtrate was evaporated, yielding 8.23 g (80% of
()-4-(difluoronethoxy)-3- [(tetrahydro-3-furanyl )oxy] benzeneacetonitrile (|
nternmediate 4). In a simlar way, there were prepared:
3- (cycl opr opyl net hoxy) - 4- net hoxybenzeneacetonitril:e (internediate 5); 15
3- [(1, 3-di Wmaisa4®Bt i nden- 2-yl ) oxy] - 4- net hoxybenzeneacetonPCTlEPSE’IGS:"ZZ
(intermedi ate 6);
() 4- et hoxy- 3- [(tet rahydr o- 3- f uranyl ) oxy] benzeneacetonl trile (internedi ate
4- et ho;% gj)henyl pentyl)oxy] benzeneacetonitrile (internediate 8);
4 (d| fluoro tChOBW resglinggegstion piippigtwas pixst 4R 7€ neid BCdsit evdlwionheer nedi at e
(23) 035x5arrp: Stopped. 2Be sol@dnt Ma g‘é:igggdlm h&'r&m&cﬁé@%@l@d@\j\g@dhﬁﬁhtﬁﬁn S;ilt
no wto
i er mect at S0P BI0E Hopf <SR $RoEDE 8 Sl bl blnid LY T
m xture waswas dmtrdeﬂlttred 230 llmsnb@etsevamofatﬁfis[}'mldn}g:m 5D H0%)die)-4-0di de (0. 034
ggl )T\Afass ad gt i aBMbHe- ﬁgétrﬁﬂ'y%rd ?—@&’éixﬂﬁxﬂf»éﬁi’éﬁﬁrxéﬁﬁﬁoﬁ ihtErnRiatds). 2| hfurs at
e mx S sol ution,
and ext ractg#\%%‘M§ ﬁhfet Yéé‘%lé{} I?Hzé%‘ﬁﬁlﬁ @e g‘r%g ggué‘rwaasnﬁ% “HE
dried, filtereojxtendf tnttmfmsdthér(f) Oa&moéuawlétiiéd mmwmcést &0s€. \717&5 pur| f| ed
by shor t OPRRuIGRE WIBH SILOHRE QS SR FAVRY mbiet S3500€! 'I(hglﬁngmmmxtu

CHerr]dJerr HPLC: over si uent xane/ rﬁyl acetate
3/2). The p&f*g‘?"t’%t’mﬂﬁé Wr"éat"do?’it@ﬁt?‘éﬁ’tgrl?g% héhes?i‘l"‘\?%‘rﬁ’as dyied tHierrss 4. 64 g
(53% ot0 and the filtrate was evaporated, yielding 8.23 g (80%) of (x)-4-(diflucromethoxy)-3-
()-4-(difl URE%§J}9)§nyraﬂkE<§®]ﬁEﬁEé?¥£ce% hﬁm&e&%&e:@ furanyl ) oxy] benzene-

30 acetonitrile (inter m xture of "internmediate 9 (0.0129
mol) in CH[i‘h %O—QNH[ err] (100 rr1) was hydrogenat ed at RT with Raney Ni ckel
(3 g) as a ¢at E Wanfhess WerstPEPaTe8f H err], the catalyst was filtered off
and the fil B{(agodaopmlrema@qn)atxedhomaizdnd@get&nﬁﬁe (nt¢DBUWatc0s);

()-4-(did] ugr[@r@hmgwr;ﬁ ﬁ{dé,li.g%totag/]'.z:.ﬁm{hg;ﬁ%&nga@é&?iémgg d%ﬁ%’é&;%%} benzeneet h

anani ne 0. 0158
mol ) and d| FRemieth Rﬁ)f:;"?éﬂﬁf@&?f@&nfﬂﬁ%ﬂd&?@J?W@f%t%ﬂrl)c (réeraediaiéol): (60 m) was
stirred ovedmigirxyed-[(Rpherhiingtoxgibénzemeacetonivild @Bérinbd R 8);

PCT/ EP97/ 053%31fm&%me91\egpp’é.%§ﬂ Wn&%x{]@éﬁﬁl&% [thdrinEa gynornen col um

chr omat ogr aphy over silica g ent - hexanel et yl acetate 3/2" and
CHerr]d [e_i;_{l@l_aj@r]a-l 9614, 90/10 and 85/5). The pure fractions were

O-phorttl VAR BRloReARe L edsa‘”(*@ﬁ%l% 5’&@@3{“ SRR ) oxy) -
5 phenyl ] Bmwe]@gpm%&@ n(tprmeg 048a° gp? ) in THF (70 mi), cooled to'-
78 °C. The mixture was stirred for 30 minutes at -78°C. Iodomethane iodide
(0.034 mol) was added dmpwx_sc and the reaction mixture was stirred for 2 hours at RT.
The mixture was quench"éd with a saturated aqueous NH4Cl sélﬁtion and extracted
25  with ethylacetate. The separated organic layer was dried, fﬂtered and the solvent was

evaporated. The residue was purified by short open column ‘el "omatography over silica
gel (eluent: CH2C12) then by HPLC over silica gel (clucnt hexane/cthylacetdte 3/2).

The pure fractions were collected and the solvent, yxcldmg 4. 64 £ (53%) of
()-4-(difluoromethoxy)- alpha—methyl -3-[(tetrahydro-3- furan "‘l)oxy]benzene-

30  acetonitrile (mtermedmte 9)
b) A mixture of intermediate 9 (0.0129 mol) in CHgOH/NH3 00 ml) was

hydrogenated at RT with Raney Nickel (3 g) as a catalyst. " fter:_uptakc of Hp, the
catalyst was filtered off and the filtrate was evaporated, y -3.66 g (98%) of
(x)-4-(difluoromethoxy)-B-methyl-3- [(tetrahydro-3-furany1 ‘_xy]ﬁenzeneethanammc
35  (intermediate 10). G
¢) A mixture of intermediate 10 (0 0158 mol) and dlphenyl N—cyano-cdrbommdate

(0.0158 mol) in ethanol (60 m ".::was stirred overnight at RT. The solvent was




,d) A rixture of 2, 2-dinethoxyethanam ne (0.0129 nvol),

N, N- di et hyl et hanarni ne (0.023 nol) and NN-di net hyl - 4- pyri di nam ne (0. 0059
mol) in 1,4-dioxane (30 m ). was added to a solution of internediate 11
(0.0117 nol) in 1,4-dioxane (10 m ), stirred at RT. The reaction m xture
was stirredwapsn4st!| uxed overnight. The solvent was 10 ercmmmwavsdz and t he
resi due was washed with water-and 1 N NaOH, then*extracted with

CH err]C [err]. The separated organic l.gyer was dried, filtered, and the
sol vent was evaporated. The residue was purified.by open col um

chr omat ogr sgyRyoraieé andthe residugedas pedifigsiity: opoHE@rmp Chipgarogr by everfsitier 96/ 4) . The
pure fracti(ensnte@neahllaciee3andd CRCHOTNSON 96MSO® Ve 87 Dd Thy beledi ng 4. 97

ot ReOR R IR R e P bt P RRs YeTinet s EAMAT) quani i ne
(i nt er medi at:@phdiyl N-gyaao-N-[#-Maifivayometivay k3 igstahpiredafueayD¢yIN' - cyano- N- ( 2-
[ 3- (CyC|50p%ﬂ&l%&!ﬁyﬂ%m‘%ﬁﬁuﬂﬂ%%?ﬁ%&ﬁ&t@I@Y)'] N - (2--2

di met hoxy- 20
t hyl t
(e[ e?/r % ?uﬁrm I nﬁ‘c‘fgtl n[‘)gauégf"éé’ﬂ)(?ﬁgﬂf‘%“&?/?mﬁ) mef} Wﬁ’é‘x’%%?thwrﬁnenyl ] propyl ]
-N-(2, 2- C{ﬂrﬁﬁﬁ e )yaeitd N, V) dipmethy led-pridinamies (Ce@58 reo!)lid )1,4-&oxane (30 m]) was
- cyano- N- [ 2434 oSy hRph BF Wx¥diak- 1(1%6&#;%91%1 hexyoxeReny W igtiydd N - (2, 2-

di nmet h t t
O T o e e 0 ok 2wvas, TichoayyPneny | propy
N - (2,13 dievepdravey ehdpk yapitmnivas nashcd ntitirwadiaatd @ NISYOH( theM\ExieyaaoAtN- [ 2- [ 3- [

1, 3-di hydr@ﬁg¢+l TQ@&pgxaléld)u?gﬁMlc 1@&%@%%&% ]aaa eHRYbIvelY was
2d|nethoxe % uani dine (internediate 1
34

2
E) N’ - cyanoevmfgtc TFEBHY BPRHTHEE RY R C@l%t %%V?iﬂ%‘ﬁgﬂm PeopiegeeN - (2, 2-
30 di met highygat ﬁﬂzygm_@,(@ﬁ{ R6/4{.i Fhepuettactivrs &P collected and the solvent was

f) pﬁrenﬁ’agrop l%ue lgﬁgﬁ‘ly?ygﬁ‘(??%% (%3{):‘7&% é‘b RS- h@iﬁ(ﬂlﬁné&éhmsf%y' pentyl ) oxy]
([err])t r@%iurzu‘d}%lph lpEany |1V (P-2 [dimethornsethyauanigine t et r ahydr o- 3- f
uranyl ) - OXQ(ﬂtth&ﬂyxke] mopyl ] guani di ne (intermediate 20); 35

N'-cyano- N - (2, 2-di met hoxyet hyl)-N-[2-[4-(difl uoronet hoxy)-3-[(5-phenyl pent
L cost PO REAR BOSIUChRpl ! erTeeL e 20, VO 06 1432

1H i nden- 2_(S;q)-)i\bW]mo[;NT{%[[}TMMgﬁy,lp]cgtlhwélgwphcnyl?{nr'ojjyl]—N‘-(2,2-dimethoxy-—

(2, 2- di2tet haxypubyitipng Garrdedigé il B, er medi at e 25) - .

(x)-N"-cyano-N-{2-[3- (cydopemy10xy)-4-(d1ﬂuoromethoxy)pheny]]propy1] N‘ (2 2-
dimethoxyethyl)guanidine (intermediate 14);

N"-cyano-N-[2-[3- (cyclopentyloxy) -4- (dlﬂuoromethoxy)pheny]]ethyl] N-(2,2-
dimethoxyethyl)guanidine (mtermedmte 15);

(

25  (x)-N"-cyano-N-[2-[3- (cyclopropylmethoxy)—4 (dlﬂumomethoxy)phenyl]propyl] N-
2,2- dlmethoxycthyl)guamdme (intermediate 16); S
(£)-N*-cyano-N-[2-[3-[(1,3- d1hydro—2H—mden-2—y1)oxy]-4 mct :
(2,2- d1methoxyethyl)guamdme (1ntermed1ate 17

xyphenyl]propyl]-N‘-

(£)-N"-cyano-N-[2-[3- (cyclopropylmethoxy)-4—methoxyphenyl. ropyl}-N'-(2,2-
30  dimethoxyethyl)guanidine (mtermedlate 18); .
{(£)-N"-cyano-N-(2,2- dxmethoxyethy])—N‘ -[2-[4- methoxy -3- ['.
phenyl]propyllguanidine (intermediate 19); -
(2)-N"-cyano-N-(2,2-dimethoxyethyl)-N'-[2-[4-methoxy-

enylpentylyoxy]-

(tetrahydro-3-furanyl)-
oxy]phenyl]propyliguanidine (intermediate 20); g
35  N'"-cyano-N'-(2,2-dimethoxyethyl)-N-[2-[4- (dlﬂuoromcth_; y)—

(5-phenyipentyl)-
oxyIphenyl}propyl]guanidine(intermediate 24); :




J([errl)-N'-cyano-N-[2-[3-[2-(2, 3-di hydro-

1H i nden- 2-yl ) et hoxy] - 4- net hoxyphenyl ] -

propyl]-N -(2, 2-di net hoxyet hyl ) guani di ne (internmediate 27); 5
()-N'-cyano-N-[2-[3-[(2, 3-di hydr o-

1H i nden- 2- wo)esmyabz 4- met hoxyphenyl ] -2-[(tetra- PCT/EPYI/05322
hydr o- 2H pyr an- 2-yl ) oxy] et hyl ] -N - (2, 2- di met hoxyet hyl ) guani di ne
(internediate 28). Exanple A.3 a) A mixbyre of

()-3-(cycl opentyl oxy) - 4- met hoxy- - net hyl benzeneet hanam ne (0.029 nol),
chl or oacet ofNi“cyanodV(18-18126-dtbydro-d Hidindand?-yhexyardboethexyphanylen9lldbl ) in 10

]ICZ)IV:: (203 m ) me?{d é@ﬁ)gugﬁldﬁle@ﬂg{n%dﬁcﬁ@ [err] C dThe reacti ondm xtﬁre was
t t t
water ¢ honCa retarest Gro SRy Do e AP ERueE e DR Pt od or gani ¢

| ayer was dpiogyl]-M-(2,2-dimedhoxgettlyfdvenisk iotermediste 8Vapor at ed. The resi due was

purifieds by.gpe (2011?&1 GHARNNIQVEY] §;l3) 14C1§etH§>l hé&lywen (tetra-

O o o Pl o oL ct o0
t he sol vent gyaporated, yieldi ng 3.24 g (779 of ()-[[2-

[3-(cyclo erﬁ%ﬁ%x%‘-4 nmet hox phenyl propyl ] am no] acetonitrile (internedi ate
21). b) A bk mlém@fofﬂm-%f% efitelopy- %me%awﬁmﬂ)ylwzmtéanqu[ err] OH (60
m % \livas hyd(mmrta&whmoaﬁ’zﬁoﬁmnb(mmeynd}y mebm(@ og)boﬁﬁeﬁ)@ﬂ@@ﬁ?l h AI ter

upt ake Iltrate was
evaporaﬁad Oggpg Wé‘eg?ﬁ' ea 058 W a&‘ﬁﬁfﬁggl (—i‘-r(')lﬁ%rel—]ﬁsqgff 3 8n and
this m xtur @e\ﬁ/e\tsatewqa awe@tem The eesidye weewashed Whérareaybernsex\vmted wihar at ed.

The aqueouszmym&emgmépaﬁa Tﬁehgﬁhrﬁé’d 6@&{16[&)'&)# wd3 dexta&mfh@mt @ldane The
ZSQSL?;SS dorcgannit Fas e*y lgonfl}%lzgs Ti; éeos%he pras punfneg ’by open ctorh &romzr;'tograp v over
()-N-[2-]3- f%%g%é%mnw 2 HEpyapaans PP g140/10; thep, CHBRC12/CH30H

et hanedisaim Bgr26). Mt piRArA1i8nsArdre cADe3ER bR the doldont /v»agrm era%doyfleldm

met hoxybenz APAr 1 ?%’f%”%ir%%% Tileotbube Brememgr phssiRrn ! %gﬁao%g“is: n THE
(100 m) wa§nwtrgdigel2Bt 5 [err] C under N err] atnosphere.

Bi s(| - met hy bpshyikjurelbfaaentediatd?2] (0di1earaipiy Nalz6CH DI 802niywlay was added

dropwi se an I r hours at RT.
The sol vent gzxéggeg\z}gagr%? ng l%lﬂfﬁ %F‘Eﬂmfé &‘l‘]a R ad‘gh‘g ?gdk% ng 657 due. The

m xt ur e28as Cmyﬁe’caswﬁﬁwd\mﬁt@d thedﬂil’é@l was ¢yaperated. Aheiresidue wad wanted wittsa

evapor at ed. 16%& hiébub GICS soaGor) Hkd dﬂseﬁxsaveewassaxtrh&aj @mh etﬁﬂa@etzﬁé apise thidid er

I t: CH e oH f
(el bent: citerrLalerdl, GESEEIGH L amATILe, e ol 3R as 8 s due
was di ssol vespaiatedorgangplaymiwaadded Giftored taad thersplyentheasieyehomted; iebling aci d sal t
(1:1) with bGh/:279%9e0aQ N 2TB8 2R APox YRR meMBRARE R Broplhier -esi due

25  ethanediamine (intermediate 22).

Example A4

a) A mixture of 6,7-dihydro-5H-cyclopenta[b]pyridin-7-ol (0.03544 mol), 3-hydroxy-4-
methoxybenzaldehyde (0.0322 mol) and triphenylphosphine (0.0322 mol) in THF

(100 ml) was stirred at 5 °C under N, atmosphere. Bis(1-methylethyl) diazene-

30  dicarboxylate (0.0322 mol) was added dropwise and the resulting reaction mixture was
stin'ed for 12 hours at RT. The solvent was evaporated. CH2Cl, was added to the
residue. The mixture was washed with water, dried, filtered and the solvent was
evaporated. The residue was purified over silica gel on a glass filter (eluent: CH,Cly/
CH30H from 100/0 to 98.5/1.5). The desired fractions were collected and the solvent

35  was evaporated. The residue was dissolved in 2-propanol and converted into the hydro-
chloric acid salt (1:1) with HCI/2-propanol. The solvent was evaporated. The residue



MO 98/'14432

"PCT/ EP97/ 05322 -21- was stirred in Di PE, filtered off and dried, yielding
8.2 ¢ (83% of 3-[(5,6-dihydro-7H pyrindin-7- yI)oxy] 4- et hoxybenzal dehyde
hydrochl oride (internediate 34). b) A solution of+

tri met hyl si Warssaassbonitrile, (0.1472 nol) in CH err] d [ er rgcyB®7as3p2 was
added 5 dropwi se to a m xture of 3-[(2, 3-di hydro-

1H i nden- 2-yl ) oxy] - 4- met hoxy- benzal dehyde (0.1227 nol) and Zinc i odide
(0.0061 nol) in CHerr]C[err] (240 m). The resulting reaction mxture
was stirredviottingsén REE, flerc®olf anh dried, yitdding®2 gi(d3oneha-15.6-dieysirav@8hed Wit h

wat er and gﬁyrﬂxﬁm -1-DBok AL RS ex\’ﬁafdgh)%[h?ﬁrﬁ&l@xﬁ&r(frkemzﬁiﬁtc%%l)_ar ated organic
| ayer was dried, filtered, and the sol vent was evapor at ed he residue was

crystallized from Dl PE. The 10 precipitate was filttered off and dried,
yi el di ng 370)39 sguii@Bftrimkthy [sBarelyrb@uirife? (Bi4T2hmal) 0-CHAG!, (60 ml) was added

i nden- 2-syl) g%y \lmétcﬂ@ﬂlm%'l‘, oigr{(zlx-&lﬁyafb BM&rﬁ%MBQﬂ%@&x&ﬁ%ﬁﬁﬁ%&% trile

(internedia ter
met hanol . @dﬁ?g‘%} ﬂéé] é%mw W@ﬁ%ﬁ?ﬁ B )\Qgiw Lsplipg geaeten 5
m nut es. Nomixugt wak etirsal faemte hmsatémapﬂreameid rmdoﬂrlﬁmm]vﬁk fasiied withs added.

The organic 15
N o1 1] S o g e TTh e ?‘3@?”%@2@%&‘%@@ ed. The

resi due wastredard @a splyertyyas panotpiasl. piny resislug was prysallized from LIRE. The 223 |

mol ) anid 4-pretibiydte whefitaadsiibhddia, gieidihg(3089%) B3 %L offtaat[(2, 3 ihweroel FAdded and
th | t t
Waghregsym X 'hﬂgerf S?&Bgﬁﬂt J}Elat’ﬁ&gf -&- é&@ﬁ% e{lﬁ?y}%@!ﬁeﬁéaﬂ&&nlghe @w@é&ﬁ:@&@é d”;ﬁ d""as
the sol ventC)\fEﬁ@‘E%%%?%{%H”éT‘P@ vassfigalreduaamethanol. p‘éﬂ @GN @Sy) ¥Mort open

col um chr ostaledgTRPMix Y @las Stirkdddfar Pelinufer] MRt of thesoheaswasivaydracebed € 9/ 1,

then 8/2). dherd %%L L&R f&g&&‘ 91{12 ggf 7 %%alra"t&& %}%ﬁ%&x'hebaﬁ]?i&‘!cﬁﬂﬁle&?ss

evapor at ed, yie P di ng
([err] )153 [nglgodpq{ymn@d&w, fiferes a tpp );cdm WAS evapor q_ . The rcsidue was
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desired fragkiﬂg_]egrg)up was collected and the sol vent was evapor at ed,
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32). c¢) A nbgs gfopivie &0 mui&m@f 39-3-U2.8ibydro- 14 1inde@i2 lemh’l’r-me&m)(mnd
met hanol  ( 2§Qk4thylbenzeneethanamine (1.208 mol) in C (1800 ml). ixture was stirred at RT
for 2 hours. The solvent was evaporated. The residue w dln hexane, filtered off
and dried, yielding 420 g of (+)-1,1-dimethylethyl [2-[3-[(2,3-dihydro-1H-inden-2-
30  ybhoxyl]-4-methoxyphenyljpropyl]carbamate (intermediats -

b) Intermediate 31 (1.056 mol) was purified and separated by chn'al column
chromatography over Chiralpack AD {eluent: hcxane/CszOI-I/CHgoH 90/10/10). The
desired fraction group was collected and the solvent was evaporated yielding 268 g
1,1-dimethylethyl B-[2-[3-[(2,3- dlhydro-lH-mden 2—y1)ox ]
35  propyl}-carbamate (intermediate 32). 5
¢) A mixture of intermediate 32 (0.67 mol) i in HCl (670m1 _6N): a-__.
was stirred and refluxed for 90 minutes. The solvent was ev .

-4-methoxyphenyl]—

methanol (2700mi)
__ted. The residue was



was stirred and refluxed for 90 nminutes. The sol vent was evaporated. The
resi due was WO 98/ 14432

PCT/ EP97/ 05322 -22- taken up in CHerr]C [err]. The organic solution was
washed with Herr]O (1000m) and a saturated NaHCEB sol ution. The organic
| ayer was s¥seasiu#43d, dried, filtered and the solvent was ePEpBPH{OEH2

yi el ding 158g (99% of (B)-3-[(2, 3-di hydro-1Hi nden- 2-

yl ) oxy] - 4- met hoxy- [ err] - nmet hyl benzeneetisanani ne (internediate 33). 5

I nternedi ate 33 was_further reacted accordi ng to the Br ocedure described in
exanpl e A sakenug IMCH Gl THherqsgapic solution was washed with HyO-(1000ml) and a

(B) hN CKam@thécﬂ\I{I-KJ(D( shhdiofl Miyesrganldtaerchens sébaydtécb)ﬂyléd 4fiitered and th(«j: )
met hoxyphe r iate 26).
B. Prepar a{} %Vkﬁ V%B hlepoN‘]teé g”e%%i‘qé %R%n‘ﬁ%ﬂﬁb)ﬁ %hﬁi‘&@? l(ﬁ F}}d‘éé‘ie A m xture
of i nternedibery %@ewxw%ethﬂp‘}n‘am‘hdﬁ‘W{“T‘\Wtﬂé@@ﬁ&%ﬁbon| m dodi t hi oat e

( 0I 0068 51Dl Thtetrfledpdtd 3% Gas fud@erfedctotbatciting It@ﬂic pridediré stﬁsledf iflexdnpslays. The
sol vent was r [ ort open
col . chr avatanrahe SORELN RS AR bRy P bRy P

CHerr]d [emt]mwp{lwﬁpmlw l@%rﬁdn@lmxm)wl)auneﬁmmn&e@nbﬁya@iﬁéb 15 (1 el uent:
CHerr]C[err]/CHerr]OH 90/10 and 2. Eluent: CHeryr]C[err]/CHerr] OH

96/ 4) . The PpupRpdrhdml femSco ogn&QJflf&gﬁlggnand t he soi vent was evapor at ed,
yieldlgg ég ]B%/Q of (Terr])- [1 -[2
op

[3-(cy OXy) - 4- met hoxyphenyl ] propyl]-2-im: dazol i:dinyl i dene] -
cyanani de (Aompmmcf ifitermgdizie@? €0.®68 n() and duGithy. CSaNC{lmomtﬁQodmbio)atewas added

dropwi se tqoooep}nur)wahmol tmﬁnm@u@te@ ahd re(fﬁx&m%zmeys) TR séivénidiRxane (20
m), stirred and he reaction

,)étg ‘2’?‘ f b ) "'n;bxture \é@é stirred
for 2 days APPHACE FRSNG IS F@’Phﬁf‘i%‘ “"f% X‘WE&*EHE"- PR d by THF
and the reawver Bhcagektelneat: faklaCl CHoEi(CHaDH 86/4 angh SLO), H@ﬂé‘a@e oy B ring 2
days atj5sRT)(1 eluas:: Cegctgvmﬂpmtwoanmaﬁdmeatw;wcmaom Tak kidei zed with a
di | ute NaOH sql ution, gES %1 n extracted wt 3e€ he separ at ed
organic la GetQRvr Fotcted apd e soiven s £YRRoR v%*‘ﬁ 'U%Z)s & é’%@r ted. The :
resi due was=pUr-[2iB3edydigpeopyboxyléimmimoxgpireopidpropy hphipidavaidingilidered gel (el uent :
CHerr]d [ecrgﬂ,a(ngd‘p(cg{q@g‘gﬁe])96/4 CHerr]A[err]/CH err]OH 96/ 4) and tw ce

by HPLC over silica gel (1. Eluent: CHerr]C[err]/CH err]OH 96/ 4 and 2.
El uent: CHE: r_rilgﬁmerr]/c:l-l[err]a-l 97/ 3). The pure fractlons were col | ected

and t hgnsol o
P SR St B0 B8 Py A A Slagy
pr opyl | - raolairhyﬂﬁtsmzmﬁﬁm @me@rwp‘d &) Byieenath- d@le(rewﬁa @ﬁ&t“? np. 67.8
[err]O). EX\&ﬁEFsh&ech(ﬁ 2 days at RT. (As an alternative, 1,4-dioxane may be replaced by THF
and the reaction mixture may be refluxed for 1 hour instead of stirring 2 days at RT).

The reaction mixture was treated with water, alkalized with a dilite NaOH solution,

25  then extracted with ethylacetate. The separated organic layer was dried, filtered, and
the solvent was evaporated. The residue was purified by open. qolumn chromatography
over silica gel (eluent: CH2Cly/2-propanone 96/4; CHZCIZ/CH_‘ OH 96/4) and twice by
HPLC over silica gel (1. Eluent: CHyCly/CH30H 96/4 and 2. Eluent CH,Clo/CH1OH
97/3). The pure fractions were collected and the solvent was evaporated yielding

30 0.64 g (15%) of (£)-[1-[2-[4- (dlﬂuoromethoxy) -3-[(tetrahydro-3: furanyl)oxy]phenyl}-
propyl}- {,3-dihydro-2 H-imidazol-2-ylidenejcyanamide (compound 2; mp. 67.8 °C).

Example B.3
2) Compound 7 (0.00644 mol) was separated into its cnantxomers by chxral column

chromatography over Chiralpak AD (20 pm, 250 g, 5 cm, flow: 60 ml/mm eluent:

35  hexane/ethanol/methanol 80/15/5). Two desired fraction groups were collected. The
solvent of the first (A)-fraction group was evaporated. The rcsxdue was stirred in DIPE,
filtered off, washed with DIPE, then dried. The residue was fur’ther purified hy column



.a) Conpound 7 (0.00644 nol) was separated into its enantiomers by chiral

col um chromat ogr aphy over Chiral pak AD (20 [err]m 250 g, 5 cm flow 60
mM/mn; eluent: 35 hexane/ et hanol / met hanol 80/15/5). Two desired fraction
groups were collected. The solvent of the first (A-fraction group was
evapor at ed. Wii98/1443%8i due was stirred in DIPE, filtered off, Paumlsedsiatt h

DI PE, then dried. The residue was further purified by colum WO 98/ 14432
PCT/ EP97/ 05322 -23- chronat ography overy¥ronasil silica gel (200 g, 5
[err]m eluent: CHerr]CJerr]/CHerr]OH 100/0, after 30 mnutes, 90/10).
The pure f rchwmansanie osecistomssil siticaged (300, § sovdpentygd(dyapoPH: 168/0, The

res: g_ue wg&gsﬁmmﬂtés,mdﬂd?ﬁhefﬂuké RicBInOhdre corrshe dndheRolbbitbvast hen dri ed,
yi el ding O. '

9 f. . . . E
(+) - (A - 1-?%1"? at '?’:ﬁeig%i?‘hey‘&%sf’ﬂ‘?ﬂ e 315779 g yasiied with DIPE, then
met hoxy- pheipi] vigldiog PI13P-g1(E0 farpfia2-68 )- D-I2HP d (aindihy 2'%‘?1}?['@1511“]—2-)’36&5:446[ err](c =
0.1 %ig CH 16) . The.sol vent 0f20th d (BL-fracti
g oup v VAR arER TR A Tl ge e IR VRN iy REOS T SOk f ™ aaned

With EI PE, ¢1-kg€e)1—1|_ __)Ft_bbxﬁﬂoun;&he).{)esi dug \[Nas iouri_f: ed by;'.(c::al um (c:jhr omat ;)gcg]r_l?phy] o
over Kroma silica ge q, err]m eluent; err errl./. err
7001 01 20" T s3tvel 8 pbecelia 1) g 70ub v e Bk 185 oGRS Wt BB et e
and the solDi&ht fikasd eff apohat edh DIFE: treaslridd  heassidye iwas purified Wldelmdt i | t er ed
of f, washednrdioddis ovbeRntiki Sfica %’c‘l elodigNg uf, éu&t.{f@ﬁ%@b/@f—héﬂ)lﬂb@,'[
1-[2-[%-[(2,3-9 h}/ ro;]%);,ﬁl,g_gen-zf ) OX %_—4-g$t ox_Xf 0

phenyl 1'Br ogyf] -dlﬂ-’]ufﬁs ). D porety ﬁ?ﬁ% e cpl ?"II] andthe $RlNEE: = 0.1 %in
CH err] OH) efemmpediddie t€8)due s stirrdal)in RIPE Mtlgred offf waghrpouthdIPE, thén 8025 nol) in
DVF (40 nl ), M@ i 0 e b G- Sadh kB Y Bk 88 4 On Q28 Dk e 00 X Was
added and tyﬁég@j%%stﬁ(gg%ghs? fﬂf)ﬁgéh%r[éggdxh%ﬁfé};h%_ %Qf%{s'?]gé@ir‘\%yf or 30
minutes at pREoylfreylluti-onidedol Bridjepaeine!l pdpz end0.04°0028). hil ip AHyCBRF (10 n)
was added dropw se and the resulting reaction m xture was stirred for 3

hours at RECOMpRnddyYent was evaporated, tol uene was added and 20
azeot r dped i tmbeure of esmypeevid PP KAOARG.molhia IYMEB (Huel)was stimddeat 0. | nt 0

CHerr]d [eggal emg&éfag g‘l‘.@ézsarﬁ&?@'e% BRs 9@@%&%%3&% sﬁﬁ@@fo??@m dried,

filtered an nt was evapor at ed. e residue-was purified by short

col unm chr dREEEYrREpHyans\fer 3@ minutes BT 4 apliieantof degpapsthibgrzene OERRRr r] oH
98/ 2) . The rmidsinBME(1aall) wisadded dropwist acttbareauidng feecmh\neirturevass evapor at ed,

yi el ding. 0.y (020l 6B) The dyichiheds oy Sibieens Bidandn- 2- 1) oxy] - 4-
25 nmet hoxy- phenyl Fropyl [ - 3-phenyl met hyl - I mdazol - e{ cyanam de
( COITpOL?IQd 23FOLGPR G AR hg rejagy evaporator. he residue was taken up mto CH,Cl,. Water was

added. The organic layer was separated, dried, filtered and the Sgﬂycnt was evaporated.

The residue was purified by short column chromatography ove!j._ﬁilica gel (eluent:

CH,Cl,/CH;0H 98/2). The desired fractions were collected allq_:_thesolvent was

evaporated, yielding 0.7 g (63%) of (B)-[1-[2-[3-[(2,3-dihydro-1H-inden-2-yl)oxyl-4-

25 methoxy—phcnyl]propy1]—3—phcnylmcthyl-1H—imidazol-Z—yl]cya___pamide {compound 23).

Exanple B.4 S
HCI (0.0268 mol; 0.5N) was added to a solution of intermediate.28 (0.0179 mol) in

THE (250 ml), stirred and cooled on an ice-bath. The reaction mixture was stirred and

refluxed for 1.5 hours, then cooled on an ice-bath. The mixtur

__:j-_:partitioned between

30  water and ethylacetate, and alkalized with solid Na;COs. Thef q_rg;t;__iic layer was
separated, dried, filtered, and the solvent was evaporated. The res:due was purified by
short open column chromatography over silica gel (eluent: CH2C12/CH3OH 97/3, then
95/5). The desired pure fraction group was collected. The solv
the residue was crystallized from CH3CI;I, filtered off and dried yielding (35%) of

35  (&)-[1-12-13-[(2,3-dihydro-1H-inden-2-yljoxy] -4-mcthoxyphéri'}"jfl—'z—hydroxycthyl]- 1,3-
dihydro-ZH—imidazol-2—ylidir;§]cyanamide (compound 21). ..




+HCl
nol )

(0. 0268 nol ;
in THE (250 m ),

m xture was stirred and refl uxed for
The m xture was partitioned between 30
al kal i zed wwidpsaedsed Na[err]CJerr].

dri ed,

filtered,

by shor t open col um chr omat ogr aphy ovez4-silica gel
CHerr]C[err]/CHerr]OH 97/ 3,

1.5 hours,

t hen 95/5).

0.5N) was added to a solution of

wat er and et hyl acet at e,
The organi c | ayer waspcEpRmasRel,
and the solvent was evaporated. The residue was purified

(el

uent :

internediate 28 (0.0179
stirred and cooled on an ice-bath. The reaction
t hen cool ed on an i ce-bath.

and

The desired pure fraction group

was col |l ected. The sol vent was evaporated and the residue was crystallized
f rom CH3CN,Tdbid Imieﬁblﬂf(im@d’kﬁ fekimug(l) wbebdlé p@pdra®icodingdd one bfthe [ 1

T ek

PCT/ EP97/ 0538% r 24- Table 1 lists conpounds of formula (1) that were

-[2-[3-[(2,
1,-3- di hydr

cfazol

1H i nden- 2-yl ) oxy] - 4- met hoxyphenyl ] - 2- hydr oxyet hyl ] -

2-ylidi ne] cyanam de (conpound 21). WO 98/ 14432

prepared according to one of thhg above exanpl es- Tabl el [err] 5 Co. Ex.
R[err] Rl err] R[err? ~NA-B- Phy5|cal data No.
)\CH in C1l B. 1

cycl opent yl CH err] CH# rérr] CH[ err (E+2) 2
B.2 3-tetrahydrofuranyl CHF[err] CH A___B 67 8 C3 B. 2
cycl opent yl CHerr] CHerr] H - 3 [err]C 4 B. 2
cycl opentyll co | Ex. |@F[err] CH el IRP HRr4 | L 4W rh3akaahkC) 5 B.2
cycl opent yl| No. | No. [CHF[err] H - CH=CH- 158 % e B2
cycl opropyliTret iy~ [CHE[ €rT u—qer - CHREH - Tiirgu 7 B. 2
CH err] dd[ er| %]H CyCIL’pemJl Ch387(:@3 élg }Eg;? Hzcycﬁ%ébsjopyl met hyl
CH err] CifZeriB.H| 3- tetrahdedﬁHaﬁHL CHF,66H3 IC 9| -CHBCH- pk@n&f(ﬁ)ent yl
CH err] Chlzertlg o Hoyclop éﬁy C;%O cafp-#@ 3 éﬁt—éﬁhydrm‘w CH err]
CHerr] H CH=CH yeop 4 C 11 % p’?enylgﬁ glgfqlg[er ] CHerr]
H -c:ﬁ:CHB'?‘ Cy‘ilgpem% 3 ¢y e F%ﬁ err]133cﬁ:1[err] H
- CH=CH (A 13.2 |By3opowsdl openl YHF,} H | ICH er€H=CEH er138.94C - CH=CH
(B) 14 B C¥Ch ORLOB Hgiﬂ 851 Ll Gl en rdp-Hyy. 1 CH=CH; (A 15
B.3 cycl ogropyl netih Tert ylﬂ efl I Hi gﬁ: lqm% B)

7 B2 3 s H -CH=CH- 875

8 B.2 | cyclopropylmethyl | CH; | CHjs H -Cli=CH- 66.2 °C

9 B.2 | phenylpentyl CH; | CH3| H -CH=CH- -

10 | B.2 | 3-tetrahydrofuranyl| CHs | CHy H -CH=CB- 73.4°C

11 | B.2 | phenylpentyl CHE,{ CH3| H -CH=CH- -

12 | B.3 | cyclopentyl CH; | CHi| H -CH=CH- (A)

13 | B.3 | cyclopentyl CH; |CHs| H |-CH=CH- | (B)

14 | B.3 | cyclopropylmethyl | CH; | CHs{ H ~-CH=CH- (A)

15 | B.3 | cyclopropylmethyl | CH; | CH3] H -CH=CH- (B)

16 | B.3 m CH; | CHs| H | -CH= CH- (A)

17 | B2 ©:>__ CH; | CHi| H -CH:CH-. (B); 138.7°C

or
B.3

18 | B.3 | phenylpentyl CH; | CHs| H -CH=CH- (A)

19 | B.3 | phenylpenty! CH; | CH3 H -CH=CH- | (B)

20 { B2 ©:>__ CHs |H |H |-CH=CH- |-

21 | B4 ©:>_ CH; |OH|H |-CH=CH- | mp.179.9°C




16 B.3 CHerr] CHerr] H - CH=CH (A 17

B. 2 CHerr] CHerr] H - CH=CH (B); 138.7C or
B.3 18 B. 3 phenyl pentyl CH err] CHerr] H - CH=CH (A 19
B. 3 phenyl pentyl CH err] CHerr] H - CH=CH (B) 20 B. 2
CH err] H wd4¥sr14432 - CH=CH - 21 B. 4 PCTDENO203322 OH H
- CH=CH . 179.9C WO 98/ 14432

PCT/ EP97/ 05322 -25- Co. Ex. Rerr] 25- Rlerr] Rerr] L

- A- B- . Physical data No No.

np in C22 B2 [err] (Herr] CHerr] H

-CH=CH np.cd1%:x3C B B. 3b RZ {R4|L CHLems-]  QHissichl data
phenyl met hyINo.ChiCH (B) 24 B.|3b CH elrtap in @i e r]
O(=0 O er T 41T | ~&%E ©) A

CH err] di pt&yl‘%t 1) OFGH: @*323E I “CH=CH- mp-%éﬂ%err] H
H -CH=Ct C Phar rr&col opgi cal exanpl e{Exanpl e [C. 1: | nhi tfi tion
of reconbi nadk Hijﬁh’anl ear |IGHph&Eyt shepmEhyls -CH=gHos|pfddi est ef ase
type 1V B groddced i nsect celljs with a bacul ovi fus vectadr. The

al | evi ati ng gnd/x, |criypeg, ef f ect th n DEYN _an |l ergi ¢ and
at opi ¢ di seases %@ by an 1L|i3n V|Htr§E g’Q&s)%%P ygﬁégqﬁto tect a

i nhibiting leffgct gn e reconbi nant hunman MNL phosphodi estlerase typ¢ |1V B.
10 Sevent|y23 wdB.Bigu r i nf @ @HohChlisftliphangloenipl] R@HECHacu(B)vi r us, |t he

I nsect cellis ware ha d and pelleted jat 500 g for 5 mnutes. Thejlcells
were lysed jif 1 buf f er ngi,sti,ng of 20 Tris, | 10 mM EGJA, 2
v Na2EDTA, ilkog)gl'?il 00, 1 rnﬁa rrfverr], %HWNaF, 2 [err}jg/m
of | eupeptijn pepst ati nd and aprotin|{ne,[{ 0.3 [err]g/m benzam di ne and 100
[err]g/m TPCK pH Af'ter 5 mitnutes onlice 15 solubilized cell wer e
centrifuged at 4000 rpmfor 15 mnutes at 4[err]C. The resulting

super nat ant QWahafndcbiesiesl skimpidgh a 0.45 [err]mfil ter (M | i pore) and
brought to ;BS blufcfler 20 m\ rr| o n%gum H ! The per nat ant
cont ai ni ng PHOSPHO P 1 T 20 | oaded
onto a 5 ml paespl i sy ated with 5

n 100 nmM gh‘M@hl&Qmﬁl& 33(.501‘9dﬁ§§n§§lﬂédt bbdhél'irﬁtint/\doﬁxﬁ)oaﬂjsr&] aﬁ@rgm\dnardto‘@xc 150 mM

NaCl pH

recombinant human MNL. phosphodicsterase type IV B.

10

discases was assessed by an in vitro assay system (o detect an inhibiting effect on the

Seventy-two hours after infection with recombinant baculovirus, the insect cells were

harvested and pelleted at 500 g.for 5 minutes. The cells were lysed in 10 ml lysis-
buffer consisting of 20 mM Tris, 10 mM EGTA, 2 mM NayEDTA, 1% Triton-X-100,

ImM Na3zVOy, 10 mM NaF, 2 pig/ml of leupeptine, pepstatine and aprotinine,
0.3 pg/ml benzamidine and 100 pg/mi TPCK pH 7.5. After 5 minutes on ice,

15

solubilized cells were centriftlged at 4000 rpm for 15 minutes at 4°C. The resulting

supernatant was filtered through a 0.45 pm filter (Millipore) and brought to TBS buffer
(50 mM Tris, 150 mM NaCl pH 7 4).

The supernatant containing phosphodiesterase (PDE) type IV B, was subsequently

20

loaded onto a 5 ml anti-FLAG-M, affinity gel column, previously activated with 5 ml

100 mM glycine pH 3.5 and equilibrated with 20 ml 50 mM Tris, 150 mM NaCl pH
7.4. After washing the column with equilibration buffer, PDE IV was eluted in 1.5 ml

fractions containing 37.5 pl 1M Tris pH 8. The. fractions were dialyzed overnight

against 20 mM Tris, 2ZmM Na EDTA and 400
activity. Indentification was done on SDS PAGE 4nd Western Blot (anti-FLAG-M3).

25

M NaCli pH 7.5 and tested for PDE IV

Active fractions were pooled, brought to 10% glycerol and stored at -70°C.




J.4. After washing the colum with equilibration buffer, PDE |V was el uted
in 1.5 mM fractions containing 37.5 [err]l 1 MTris pH 8. The fractions
wer e di al yzed overni ght against 20 nM Tris, 2mM Na2EDTA and 400 nM NaCl pH
7.5 and tested for PDE IV 25 . activity. Indentification was done on SDS
PAGE and WestessmaBizot (anti-FLAG M2). Active fractions wereCpees7@83i22br ought
to 10% gl ycerol and stored at :-70C WO 98/ 14432

PCT/ EP97/ 05322 -26- The incubation m xtugg (pH 8) (200 [err]l) contained 20
mM Tris, 10 mM nmagnesi um sul phate, 0.8 [err]M[err]H cAW (310 nCi/ mmol e)
and t he phosphodi est erase type IV t he anmount dependi ng on the enzymatic

activity. A THeOhQibBLGORKARE (i YRS oA HRt Tds, 10 FIM WRENRiun near

i ncrease of ri an i ncubati on per.
st 10, iR 88@%&3?{?@3@ dmévoﬂ* 3ot [%rf’“'ttﬁg il o
substrat e wasndwtidapeydinglon aenzymingic eftiviyt Aqirordlnfcbewelmmmnmg@s thoat
phos phodlsest%@é@a f6da mc}aésmhbfpﬁb&@stera&eacﬁaga da.hmn h hﬁuﬁatﬁﬁl}fé’nm

i ncubated with 0 0 final

concent r at | GHFFGR BHRHIE 867Gl dhiy ik hé“ﬂ%%%ﬁ“%’é”éi‘?ﬁ%’éf by

addi ti on of lfydralyzddc AMP and stopped 10 minutes later after transferring the
mcrotiter- pWEn?tlw'e@ff&t\WBﬁfe%E Ebrﬁﬁouék@so& Jh‘a fhéd@lzé}ldée%tmﬁf W& :eﬁ%? dﬂ Y to

room tenperature, alkali 0S a and t he
m xture was PHREEBAVEGY Ar}‘gg[‘”é‘? quab %fw‘ﬁbt frcPm ‘?H'}é ?8?’1“]‘1“"5’? MG ¥Pure was
subsequelx | yfiggd pbricewirdrion sfofFnBndted. (The cmayoraat rdaetionphastsearttd by eddididd gfor e)

fi11ed th SP0AM! oy BRAFrRARALE s ARE: SHERARSIAInickife gl f yias vashed 3

times with 75 [err] rat es re collected for

counting in YH&EOBRAKOHCHep @b‘ﬂﬁs iehf‘?olhf‘%fq ISR AGBRRF TS FKAINEnhi bi ti ng

effect of t h;ﬂxoppsta&eﬂto mrglml)mdxs addedraed owloik@ret wastinaubatbfNbt 3790 SEiR0-miA0

di esterase PRy |iVe BeRRBPastiubloflnidl-bliRREOL RADGROLARIARDS L the Tnstant
err ues

conmpounds. The press were ca graphlcally
from t hel hu/ B0 Flac MhPEP 1] DRATS-RRAIRAGS SFTTTEY rheiPHter s Washed Tapl e 2
Conp. No. | G} eémed with fi5 iDREMM TM pH 7.5 and the filtrat€&owgre cdltected If&] euntng(inn 10[ err ]

1Mé 1 the 5?%(5%3'1‘0}) Count scin?illgfi%rb counter. 11 3. 2]7_32 %02(2)
4 1.53 .. : 14 . 2.72 5 2. 66
15 Theginhibiting effect of the present compounds on recombinant human MNL phospho-

20  diesterase PDE IV B was measured at different concentrations of the instant
compounds. The ICsg valués-(exprcssed in M) were calculated graphically from the

thus obtained inhibition vahies and are listed in Table 2.

Table 2
Comp. No. | ICsg (in 10-8 M) Comp. No. | ICso(in 10-8 M)
1 330 - 11 3.27
2 10.0 12 2.19
3 3.00 13 2.22
4 1.53 14 272
5 266 15 3.35
6 2.24 16 1.80
7 1.90 17 3.00
8 565 1 18 4.09
9 3.61 19 3,75
10 19.6 20 7.65

25



.6 ' 2. 24 16 1.80 7 1.90

17 3.00 8 5. 65 18 4.09
9 3.61 g 19 3.75 10 19.6
20 7.65 25 WD 98/ 14432

PCT/ EP97/ 053&»98/12432 D. Conposi-tion exanpl es The fol| owi ng PCI/ERA7&832HNS
exenplify typical pharmaceutical conpositions suitable for system c or

topi cal administration to ani mal and hua®n subjects in accordance with the
5 present invention. "Active ingredient" (A 1.) as used throughout these
exanples relates to a conmpound of forrmula (I) or a pharmaceutically

accept abl e Bddompaiiigadxamblegr eof . Exanple D.1: filmcoated tablets 10

Pr epar ati onppf ¢ te : ' e - A ct ose
and 200 g op oy ShBRirE ol gichs okt pleatyribcBlichl Gufbotitoncilae KB 030
of 5 g sodi SficHvERCpPIcal Admigigragiqp toanigal 388 PuneR Jubieslnn stcpEisRe With Bout 200
m of wei er predeneinwedtigpowder m xture was sieved, dried and sieved again.

Then there . .100 i G ' : _ 1
hydr ogenat e‘c?@%g]gg&g%iléenqof I%Q%gﬁé%v\%y&% %gh‘lp\%%ﬁﬁ%ﬁ@q‘c%%ﬁg‘é%dggd into
tabl ets, gi {Armylalb coe@herascettisallyagesptabingsidition syt thereay of the active
ingredient. Coating To a solution of 10 g nethyl cellulose in 75 m of
denat ur at edegirhel.1 { figt-eoaesisadeided a solution of 5 g of ethyl cellulose in
150 m dichl or.o hane. Then there were 20 added 75 m of

di chl orgérret' 'ﬁﬁ‘é"“&(ﬁng&gff!' 4 %, 2, 3-(Pr opanetriol. 10 g of pol yethyl ene gl ycol

was nol t en Ardixdires el 0Pexpfithe £8., ATO placwbeidFO8 Betardnieas miped el et sol uti on
vvats deed tmdéaﬂerfmh’]gmﬁe?mhtafs‘ls'mtibxh@’ra?g yéanen astiied sgﬂl-féic ncofo gp@pﬂﬁ%lu? |

oct adecanoa 0 0] | y [ | 4O : ! Q1. C entr eda col or
suspensi on éﬁ&ﬂ?ﬂﬁge Whagg%t é\?/éﬁ*é%{céﬁlgte gv&pg QPZ%?{“ 3%\"&‘“%S‘r"é‘g&@,%?‘;ea“?oat ed with
t he thus obsiayadedain khagrtherp waaactd@gﬂ%gjmocw%b%ﬁ@élu@ﬁe P e D.2: 2%

t opi cal T epyard@nated QbgbidbM oiD frhe WBolFBy A0 WX WHN DB ¥bmbREdel 11ty GdbRelext rine in
purified wat er. % gq%ﬁl 20 irﬁg 0of r!A. I '10"‘“'o'f%esatcli5<{i'n”l%aae;'{b’dr ochloric acid is
added unti| E¢8¥pl e VR SPUTSOGTTENE T e o & :

Coating

To a solution of 10 g methyl cellulose in 75 mi of denaturated ethanol there was added
a solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there were

20  added 75 mi of dichloromethane and 2.5 mi 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 ml of concentrated color suspension and the whole was
homogenated. The tablet cores were coated with the thus obtained mixture in a coating

25  apparatus.

Example D.2 ; 2% topical cream _
To a solution of 200 mg hydroxypropy! B-cyclodextrine in pu'r'ifi_cd water is added 20
mg of A.L while stirring. Hydrochloric acid is added until cor_riﬁl_ctc dissolution and
30  next sodium hydroxide is added until pH 6.0. While stirring, 5:0__":'mg glycerol and 35 mg
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 steary! alcohol, 20 mg cety! 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 g.s. ad
35 1 gis added and the mixture is mixed to homogenous. 5




.30 next sodi um hydroxide is added until pH 6.0 VWile stirring, 50 ngy

glycerol and 35 ng pol ysorbate.60 are added and-the m xture is heated to

70[err] C. The resulting mxture lcu rll ture of 100 ng mi neral
oil, 20 ng stearyl al cohol, rfﬂmﬂﬂm Ilﬁuﬂcu 20 nmg gl ycerol

rmnostear at wossd44bd ng sor bate 60%having & térrper ature of WOFEmrpB2mhil e
m xing slowy. After cooling down to bel ow 25[err] €, the rest of the
purified water g.s. ad 35 1 g is addeggand the npiXxture is mxed to
honogenous. WO 98/ 14432 -28- Cains 1. A conpound having the formula CN
[err] a N-oklagws form a pharmaceutically acceptable acid or base addition
salt or a 5 stereochem cally isoneric formthereof, wherein: R err] and
Rlerr] each! |ﬁ&€ﬁ’§ﬁﬂéirhalvy1géﬁ‘?efoﬁyﬂﬁogen Clerg]al kyl; di f I uor onet hyl :
trifluoronethyl; C[err]cycloalk . a saturated 5-, 8- or 7-menber ed

het er ocycl e cont ai ni ng one or t h@i geoatipns sel ect ed from oxygen, sulfur

or nitrogen; indanyl; 6, 7- ¢ 5 E‘[){CN tapyr?)dl nyl; bicyclo[2.2.1
]-2-heptenyl; 10 bicyclo ep anyh; err]a kyIsquonyI
aryl sul fonyl; or Clerr]al kyI u stl tRut ed AWt h one or two substituents each

i ndependent |y sel ected fromRdtyl, pyridinyl, th| enyl, furanyl, indanyl,
6, 7-di hydroa%n@mﬂoapealm}mmaaedmaam aco@{)tablc]ac:;l@t basblagrdmams:hlta)rsaturat ed 5- 6-

or 7- mer’g)elr ret]%ﬂfx@a@l qio%eg@? tﬂé &91?@1 Qr- two.heteroatons sel ected from
Crerr] al ky f?‘“‘?&f (?%’e‘?f&‘?a rﬂ%te“ Clé]@rﬁ?grw}“ﬁgvﬂ f1 uor orret hyl ;

d err]al kyl
Clerr]cycl oalfkwonmwlbﬁxw)/nloa[kelr n]saurlagpﬂ Gxybe ar bowyribered heterocycle

qerr] cycl ogl ol agi-pos %veéaﬁﬁ{ée}ec{r\@%ﬁ)&k Tﬂuﬁr%y TR Indaifist 1 L ut ed

wi th cyano, _am.no; é r ox errial kyl ca am no aryf or [err]; or
R4 is a radfdaihygop rcri‘ﬁloaent%”d"‘yl bicyclo[2.2.1] (a-1); or
-NH- R efdr] bicyclo[2.2. 1]llémam,,vadaéqy&ulfonyﬂ%[deylsqlfomsl hlyﬁ' .-n@éw subttn et atithy | ;

cerrlal kvl ofdlhsbbistiithe Qﬁcm B 9%&%&? hah | hwfarbony'
SR N RO N

substi t ut ed5-, 6- or 7-membered heterocycle containing one or two heteroatoms selected from

oxygen, sulfur or nitrogen;
15  R3is hydrogen, halo or Cq.galkyloxy;
R4 is hydrogen; halo; C)_galkyl; trifluoromethyl; C3_6cyc10alkyl; carboxyl;
Cj.4alkyloxycarbonyl; Csz_gcycloalkylaminocarbonyl; aryl ; Het!; or Cy_galkyl
substituted with cyano, amino, hydroxy, C1_4alkylcarb'onj_lémino, aryl or Het!; or
R4 is aradical of formula : |
20 -O-R7 (a-1); or
-NH-RS (a-2);
wherein R7 is hydrogen; Cy.galkyl; Cy-galkyl subs_t__'

-_t_e_'é,i::..._w_ith hydroxy,
carboxyl, C1-4alkyloxycarbon__:yl,_-ami { - or di(Cj.

salkyl)amino, Het! oraryl;’
25 R8 is hydrogen; Ci.salkyl; C1_4al'kylcarbq_

with hydroxy, carboxyl, Cy.4alkyloxyc

-6alkyl substituted
1, amino, mono- or

di(Cj.4alkyl)amino, Het! or aryl; _
RS is hydrogen, halo, hydroxy, C;_galkyl or Cj.¢galkylo ;
R4 and RS taken together may form a bivalent radical of f

30 -(CH2)n- (b-1);
-CHy-CH»p-O-CHy-CHy- : (b—Z), '
-CH»-CHp-N(R%)-CH-CHz- ' (b-3); or

-CH,-CH=CH-CH3- (b-4);




MW th hydroxy, carboxyl, C[err]alkyl oxycar bonyl am no, nono- or
di ((Jerr]alkyl)am no, Het[err] or aryl; R err].i&;hydrogen, hal o, hydroxy,
e

Sl T T o

(b-1); -CH ewrgsafisgerr]-0O CH er r-]%CH en b- 2) pCT/EP97/05322
-CHerr]-CHerr]-N(Rerr])-CHerr]-CHerr]- — (b-3); or
-CH err]-CH=CH-CH err] - (Radh) WD:98/ 14432

PCT/ EP97/ 05322 -29- wherein -n-is 2, 3, 4 or 5; Rlerr] is hydrogen,
Cerr]al kyl, Cfheraij ahlod Sudtboftyl or p-tol uenesul fonyl; Rlerr] is a hydrogen

or (Jerr]alkyl; or RRéigﬂydajgdn R edaldy, lcqlgemytsmg@tyharp rm)enf:@mfﬁh)a bi val ent

radi cal of @r h t)r5 vvhereln mis 1, 2, 3 or 4 - A- B-
|sab|vale ra CRlerr]= (c-1);
-CHR[ err] - ? ken t(’%fltlmf mﬂwf@me@ hlvéa%tﬁa@fﬁéﬂffm@k\@ Dt i ndependent ly

i s hydrggen orwlgtg,qr],ﬁklgyi 3 qad 10 L is hydrogen; Clerr]alKkyl;

d err]al kyl ca bonyl, carbonyl; Cerr]al kyl substitut ed with
one or two - stl"tq.%"r]l% @é‘*get{%ﬂm)figomthe group consisting of hydroxy,

Clerr]al kyl oxyCR@:ﬂR‘]‘al kyl (Joey)casr bonyl, nono- and :di (C[err]al kyl)am no,

aryl and Het[ eEZT-ﬂRIO Sgin] alge ; C[ err] aI kenyl substituted with aryl;
pi peri di nyl; aryl C[err]al kyI
Clerr]al kyl Sult! °ﬁ%}‘c‘8’£¥g°9? i ‘Bﬁ%ﬂe"de\ﬁgy 15 hch‘f";%? é%‘ff‘gﬂyla r phenyl
subst i tigt edLwiis hydsegen; Ewealiorl; € headley leadtayi; Q:an&slosmaémnﬂdcﬁﬁdhalhal o,

hydr oxy, C er rhglfiba oich § JJ&FM%&&%n&&%&A&%&%%‘ didilp cohlibddgugr omet hyl,

t
?:[mep (r)] almkylr garhrygwoxy 4 ?e—yfré{; &f? %yli’@y ﬂ%f’?ﬁl ﬁ?/‘ o- 2pd G-+ Y DRI, PPt ed wi th

Jerr]al kyl; fand&ie: Cafsuikemyi Cseabienytsubstithted whih @b pidedtiny]; piretidiepy | ;

t hi enyl subst 'sbb'stn%ged"‘Mtn Cq4§1§c§llcﬁ'|al@{tf:§e{lla@w]| (,a&myﬂmfon%ﬁ or arylsu]ion)!
hydroxypyrl din r oxy substituted with C[err] ‘t‘z}?/ﬁf\ﬁ’

d err] dPkoxgr! é[?b?rrﬁ( &l k‘}ﬂ“? ﬁ“ﬁi‘tﬂ‘&%}”}}h ong. YL BIeG ﬁufssa%fﬂﬁ seled
Clerr]al kyl ; thlazgtsky, €hiadiadlGilsatybsyi Ct’moezdoaucylhhquemn]emvkyzlrmn@xazoI yl;
oxazol yl subst h&x‘dt&%é&}ri & Qﬁﬁpxwéal%yl dné@%hi'ﬁ?l'chxﬁb!ﬁ laﬂuﬁ@qu' noli nyl
substituted g\él th C&qx K @ﬁ’gl nol | no (;gl nol |ln{(‘)jpd¥1 lsuggﬁﬁtl éut ed with
Cl er r] al kyl Hethds BH T?le.y!ryﬂ flﬂyb (i v pﬁllp@}lﬁ {gpyl; furany e
with Cj_4alkyl; thienyl; thienyl subsmuted with C;.4alkylcarbonylamino;
20 hydroxypyridinyl, hydroxypyndmy] substituted with C1 4alkyl or Cj_galkoxy-
Cj.qalkyl; imidazolyl; unldazolyl substituted with C1-4alky1 thiazolyl; thiazolyl
substituted with Cy-4alkyl; oxazolyl; oxazolyl subsutute_c_i_ with Cy.galkyl;
isoquinolinyl; isoquinoliny! substituted with Cy.4alkyl; quinolinonyl
quinolinony! substituted with Cj_galkyl; morpholinyl; plpendmyl piperidinyl
25 substituted with Cj 4a1kyl Cj-4alkyloxycarbonyl or ary]C1_4alkyl piperazinyl;
piperaziny! substituted w,x__th Ci.4alkyl, Cy 4alky10xycarb_9n_yl or arylCi.aalkyl;

and o
Het? is morpholinyl; plpendmyl, piperidinyl substituted wit -galkyl or

arylCy.qalkyl; pipera,_z‘inylllf;-iipiperazinyl substituted w1th 4alky] or

30 arylCj.qalkyl; pyridinyl; 5§yridinyl substituted with Cj alkyl, furanyl; furanyl

substituted with Cy.4alkyl; thienyl or thienyl substitu£§ vith Cy.4alkyl or

Cj.4alkylcarbonylamino.

2. A compound according to claim 1 wherein R! and R? cac_h mdependently are
35 hydrogen; Cj_galkyl; d;fluoromethyl triftuoromethyl; C3 cycloalkyl a saturated 5-,

6- or 7-membered heterocycle containing one or two hete_ 04 oms selected from

oxygen, sulfur or nitrogen; indanyl; bicyclo{2.2.1]-2- heptenyl




.25 ! substituted with eTT‘]'aI kyt;—€errtatkyl oxycarbonyl or

aryl Cerr]al kyl; piperazinyl; bstltuted with (err]alkyl,
d err]al kyl oxycar bonyl or aryI m&;«m l, t2 i s norpholinyl;
pi peridinyl; piperidinyl subst il tu I kyl or aryl C[err] al kyl ;

pi per azi nyl wosspenazi nyl subst ituted with C[ er r] al kyl or 30CTEPY705322
arylerr]alkyl; pyridinyl; pyridinyl substituted with Cferr]alkyl;

furanyl; furanyl substitut ed with Cerrkgl kyl; thi enyl or thienyl
substituted with (ferr]al kyl or C[err]alkyl carbonyl am no. 2. A conpound
accordi ng to wfslet? 2. I\Mimtaaavh OR[selkylsuléong]; Rp@sulfpndaetCi. ndkpendissiiotey are 35
nydrogen: O ekl 8hdoklimo Qb iHREATELH Mhepehdehity k@éc@emwhlgx yRlifleycl oalkyl: a

saturated 5-

het er oat ons stgfe&lr éﬂ“?’tlo 7(9%@ Eﬁ @ﬁ?ﬁ%}?raﬁ’fi%m " Pb G bef? é‘ﬁgﬂoc\,\%Fcycl o[ 2. 2.
1] - 2- hept eny! ¢ontainiM018:84r 1W4 Rateroatoms selected from oxygen, sulfur or nitrogen.

PCT/ EPOH 05322 30 bi cycl 0o[2.2.1 Jheptanyl; (err]alkyl sul fonyl;

aryl sul fonyh. ag ol (S 1 b3 Gt Al AR éa;ef?m%g%%émge“t s each

i ndependent g)
d err]cycl oal ?yﬁaué)ﬁug%lﬁcé’ﬁlf’ﬁ%ﬁ* Qﬁjugpymeéb—y k d%aé}""ﬁ%‘!rie =3} h‘@?’@‘i’%ﬁ‘i/cl e
cont ai ni ng oniget&beycwroRRliOAVTBwS Bit&6hieths fsd’lmdm)fgeﬂygcﬁ LHufof o0l nitrogen.

53 A conpoumoga,cgdmgortcﬁ %ng[juﬂmmm@wwnﬁ{(y?uﬁaagye? Fyldl Eiize”l are

each |ndependent err]cycloa uor

saturat B4 5-, c¥! OPS‘I“"PWWE%@? HoWE ycI e cont ai ni ng one or two
heteroatom; sel ected from oxygen, sulfur or nitrogen; indanyl; or

d err] al kyl 4.sakstmpburidedcanting t@any oneiofi diaimysl 1, to®, whetkili R4 is0C pikyl.0

cycl opent apyri dinyl or Cerr]cycloal kyI 4. A conpound according to any one
g_LyCLﬁlenEf 214 cgmp(iuntd aahm!i?[ngru; lnﬁl qgae r?irnlsal ti(()xl vrhe?em? Ocn?@penqylaccor ding to
t et r ahyt of ur@ﬁwdrqf\yx@nﬁmwwrmirwhyl prﬂﬁémm%’eﬁﬂﬂlhydﬂ’ 7Hdi hydr o- 5H

cycl opent a[ b] @crd emaus p}@iﬂlﬂyﬂgﬁﬂé{ nyl; 284 fubthySor@Elddydm@ky diddi REoRO MR hyl ;  and
Rerr], R[err R&l olé Rﬁlerr] and L are hydrogen. 6. A corrpound
accordl ng to cI al m‘flfj %IF %’ ?fé conpound is 20 [1

-[2-[ 4- (di fl uoronmet hoxy) - 3- [ (t et rahydr o- 3-f uranyl ) oxy] phenyl ] propyl ]- 1, 3-
di hydr o- 2H f-ngamepurglagtordieséd elpiam hmiberein thveprpppund B- [ 4- (net hoxy) -3-[( 1

, 3- di hyziy o- 2HﬂLmarqmzmwo}&mkpmmataaﬁy@w1f]1ran>u)ox§3;ﬂlelﬂuﬁimyyu 1,3-
f2(|;|; Imm dazol - dMycﬁrgez%en]rr(fxéfazo??yﬂgéne?cyanamndeO)éhéje a St ereochenm cal | y isomeric
{1-[2-[4-(methoxy)-3-[(1,3-dihydro-2H-inden-2-yl)oxy }phe_rgyl]pl opyl}-1,3-dihydro-
2H-imidazol-2-ylidene]cyanamide, or a N-oxide, a steredé_ﬁémically isomeric form

or a pharmaceutically acceptable additon salt thereof.
25

7. A composition comprising a pharmaceutically acceptable carrier, and as active
ingredient a therapeutically effective amount of a compcugfq_as claimed in any one

of claims 1 to 6.

30 8. A process of preparing a composition as claimed in claim7, characterized in that a
pharmaceutically acceptable carrier is intimately mixed 3wi"th'f:,a therapeutically

effective amount of 4 compound as claimed in any one

9. A compound as claimed in any one of claims 1 to 6 for a medicine.
35 | ', |
10. The use of a compound as claimed in any one of claim;

of a medicament useful for treating atopic or asthmatic dise:

11. A process of preparing a c'__d;-_i}pound as claimed in claim 1, characterized by



,or a pharmaceutical ly acceptabl ¢ additon—satt-—-thereof. 25 7. A conposition
conprising a pharmaceutically acc . ‘and as active ingredient
a therapeutically effective anoun{ H"j&@gm ' Uus :cl ai med in any one of
clains 1 to 6. 30 8. A process: 0 leprico rrposrtron as clained in
claim7, chaveedmsizzed in that a pharnaceuti cal 'y, accept ablermeemosee i s

inti matel y mxed with a therapeutically effective anount of a conpound as
clainmed in any one clains 1 to 6. 9. A _gempound a; ainmed in any one of
clains 1 to 6 for use as a nedicine. 35 10. The u&e:of a conpound as
claimed in ang) eydizefiorciainnmiermeadiptennfifermubee(lbrana funstionad desivativernbdicenent
useful for treatiagifkOR €6, ‘Rﬂoﬁrﬁ@n&'&d&ﬁﬂécﬁﬁﬁﬁeﬁum, 1. "A process of
preparing a conpound as claiped in claim1, char acterized by WD 98/ 14432
PCT/ EP97/ 05322 Y ®ycl Nzat i onoef.@k i nternmedi;ate of formula (11) or a
functional ees¢vaty hm@LNMQL@_B_&ﬁM,]_LD_B[_QLr] Rlerr] and Rerr]
are defined as cl rsml [err] i[ﬁ,r,r] reaction inert solvent and in

t he presence q{oa sui'tabl e aci d; us form ng a 5 i . cn conmpound of
formula (l1-a-1); b) cyclrzé ion of an interngdi ate of fafnmul a (11-1)

wherein Rlerr] to Rerr], Rerr], Rerr] ang-|R erk li‘%rreldefrned as in claim
1 and P is hydrogen or a trirre_thylsilyl piogt ect

- CH- PR functi onal
derivative thereof, 10 [err] [err] in a rea n'ksnert vent and in the
presence of a suitable acid; thus formng ?2 orrpou._:d gormypa (l-a- 1-1); 15
c) cyclization of an internediate of formula (I111): or a functi onal
derivative thereof wherein Rlerr] to Rerr], R[err] N0 Rl err] are defined
as in claiml, [ies Ee]aclﬁdtnﬁer?)olﬁd’mt mdremtpmlndenﬁratsumble/@m ttan dorinting fie

presences of di rr%wﬂ)%und offoxmu]a (I a-1);

b) cyclization of an intermediate of formula (II-1) whereiri'R_‘ to R4, R6, R10 and
R!1 are defined as in claim 1 and P is hydrogen or a tr

group or a functional derivative thereof,

R} AN SR
| " R6 Pfr cly—c, 4alky1 o
(l) B }]2“ }’{]0 RO
\ . S
R%0 P (1)

N
in a reaction inert solvent and in the presence of a suitable acid; thus forming a
compound formula (I-a-1-1); '
15 c) cyclization of an intermediate of formula (IH_) or a funictionial derivative thereof

wherein R! to RS, R10 and R11 are defined as in claim

CN
6 10 Rit- . 4 o6 ]\i
R RI® R R R
l \ bod 1
Rlo C—CH-NH-—CH-—CH-NHz -———--)- 'R} O- C—~CH~N N—H
~ P~
R0 () L R0 -l

in a reaction inert solvent and in the presence of dimet_tjjd .




, WD 98114432
PCT/ EP97/ 05322 -32- cyanocar bom i phenyl
N- cyanocar boni mi date, thus forni ﬂ Mﬂ :Hﬁlg{“ OHTU| a (I -a-2); d)

reacting an organonetallic mterma*dl atetrofmf o mn , Wherein Rerr] to
Rlerr] are wo9sn4432  defined as inclaiml and M i s an appecuprI7ase2 et al

ion or netal conplex ion, [err] in a reaction-inert solvent wth a suitable
2- cyanoi mi noi m dazol e derivative of formspla (V) wherein Rerr] to Rerr], L
and -A-B- are defined as in claiml1l and Werr] is a reactive | eaving group;

10 and, if desi crafiocarbenimidoditljodto npdipkras! Micytnecabbrimidale, fhys forgdrge ot her

following art- keapsuddafshRla@hiogns, and further, if desired, converting
the conpounds of formula (1), into a therapeuti caIIy active non-toxic acid

addition salt by treatnment with.an o) o a~therapeytical ly active
non-toxi c bas® ARGHTE Ghorggiopet; "t‘flﬁfgf’?fgﬂ? {Aﬁ{’frﬁ lé(ﬁg’s‘gherggiléo ﬁ.%IE"ES’nver sely,
converting the defintdaddi ¢lrion! swd M i§ ey appraprietetrgsalfipreer Ibfasleomgiel fopat ment with
al kali, or converting the base addi tion saltfnto the free acid by

treat msnt with acid; and, B f desi redgs q{sep ing stereochemcally isomeric

forns or N-omdeformst ér of . .
M o+ w‘-(]:—-CH--h{ /N"-L —m—- (])
RS A—B

i

2
RO vy W)

in a reaction-inert solvent with a suitabie 2-cyanoiminoimidazole derivative of formula
(V) wherein R4 to RS, L and -A-B- are defined as in claim 1 and W1 is a reactive leaving

group;
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and, if desired, converting compounds of formula (I) into each other following art-
known transformations, and further, if desired, converting the compounds of formula (I),
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

15 conversely, converting the acid addition salt form into the free base by treatment with
alkali, or converting the basc addition salt into the free acid by treatment with acid; and,
if desired, preparing stereochemically isomeric forms or N-oxide forms thereof.



