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The present invention describes the use of compounds for the manufacture of a medicament for treating warm-blooded animals
suffering from desease states related to an abnormal enzymatic or catalytic activity of phosphodiesterase IV (PDE IV), and/or disease states
related to a physiologically detrimental excess of cytokines, in particular allergic, atopic and inflammatory diseases, said compounds having
formula (I), the N-oxide forms, the pharmaceutically acceptable acid or base addition salts and the stereochemically isomeric forms thereof,
wherein R? and R? each independently are hydrogen; C.salkyl; difiluoromethyl; triffiuoromethyl; Ca.ccycloalkyl: a saturated 5-, 6- or 7-
membered heterocycle containing one or two heteroatoms selected from oxygen, mlﬁn'ornitrogm. indanyl; bicyclnlzzl]-z-heptmyl
bicyelof2.2.1]heptanyl; Cy.salkylsulfonyl; arylsulfonyl; or substituted Cy-jealkyl; R3 is hydrogen, halo or Ci.galkyloxy; R is hydrogen;
halo; optionally substituted Ci.galkyl; trifluoromethyl; Cuc;;cloakyl carboxyl; Ci.qalkyloxycarbonyl; C.ecycloalkylaminocarbonyl; aryl;
Het!; or R4 s a radical of the formula: -O-RS; or -NH-R?; RS is hydrogen, halo,hydmxyong.galkyl. or R4 and RS taken together
may form a bivalent radical of the formula: -(CHo)a-; -CHz CHz-0-CHz-CHa+; <CH,-CH>-N(R®)-CH2-CHz-~; or -CHz-CH=CH-CH2-; Y
is a direct bond, haloCj.ealkanediyl or Ci4alkanediyl; -A-B- is a bivalent radical of the formula: -CR’-CR“’ or <CHR?-CHR10.; and
L is hydrogen; optionally substitsted C.galkyl; Ci.salkylcarbonyl; Cy.salkyloxycarbonyl; optionally mbsumwd Cagalkenyl; optionally
substituted piperidinyl; C;.galkylsulfony! or arylsulfonyl; aryl is optionally substituted phenyl; Het! is mospholinyl or optionally substituted
pirydinyl, -furanyl, -thienyl, -hydroxypyridinyl, -imidazoly), -thiazolyl, -oxazolyl, -isoquinolinyl, -quinolinonyl, -piperidinyt, or -piperazinyl;
Het? is morpholinyl or optionally substituted piperidinyl; -piperazinyl, -pyridinyl, -furanyl or -thienyl. The present invention also relates
to new compounds having PDE IV and cytokine inhibiting activity, processes for their preparation and compositions comprising said new
compounds. oo
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(PDE 1V), and/or disease states related to a physiologically detrinental
excess of .cytokines, in particular allergic, atopic and i nfl amrat ory
di seases, sai d conpounds having the fornula [err] t he

N- oxi de f or WO 9&nSphar maceuti cal |y acceptable acid or baS(-:P‘a"ﬂ"f’f’Bﬂ4 salts
and the stereochem cally isomeric forns thereof, wherein:

Rlerr] and R err] each independently are hydrogen; C[e,rr] al kyl ;

di fluormethyl; trifluronethyl; Cerr]cycloal kyl; a saturated 5-,
6- or 7-nmenbered heterocycl e containing one or two 10 het er oat ons .
sel ected from ox , sul fur or nitrogen; indanyl; bi c cl of

hept enyl ; bi c&ér% rzo-llmé\pmawm )cfliﬂgn}dﬂznwgm 6!\'5‘/1"‘ |€'m%f'%r?9€“ apd

Clerr]al kyl ¢cytokine acti¥{lystituted with one or two substituents each
I ndependently selected fromaryl, pyridinyl, thienyl, furanyl,

err]c cIo k &Q:eﬁ ?m{%ﬁﬁt _n{%ﬁ{ﬁ!;oc cle

g)nt a? n?/ng oneyglrl??q“ﬁhet er oa%oms Sel%e ”8“7 0 éghen Nle 2‘r;“or 5 y

ni trogen; 2ppedgrivatives for ey QJ‘F‘W ﬂym'bk’"d“é[ err] is

g%/dro]gelni< IhaI 0; mﬁhﬁk&&fﬁﬁﬂgﬂoﬁmuﬁmﬂﬂhmtqm@mﬁbmmmm&wcboxyl
err]a oxyc or

Cerr]al kgl y %Mp&%m%ﬁéwﬁa{#c ho am no, tﬁme{ddwdm%%u

C[err] al kyl car bbﬂw%mﬂe'ﬁﬂﬂc%ww fin pasticujay “B{’WX‘?MF@% of

fornmul a: 10  diseases. The preseriir¥eMtion]also relates to new(domppundsthaving PDE IV and

E:[Ngr A ]7 al kyl subSrplh %ﬂ“"““ﬁﬂ“‘éﬁ% e S0k« gi[yﬁia]mdoﬁ ahd ieSbaitions LorigrisilghY |

Cl err] al kyl oxycsaidboewrompound®  nono- or di (Jerr]al kyl )ami no, Het[err] or
aryl; 25 Rl err] is hydrogen; (err]alkyl;
der r] al kyI car b33, 4-ﬁeﬂfdx}ﬂichylbethgnpS,Qidihyu&dzmmmazol-z-oneandanumberof

g?l((ja))é)r/r ] al {<yloi(§l 3 d‘ &'{%W i( 3)%%@%42'%&@“ Itg@ﬁr%cugdgmpyﬂa:r 0, hydroxy

or Cerr]alkyl; 1'&' 4 lﬁ?&'\“}“"!’-&k&ﬁ"ﬁ Ves arspedifically o

bi val ent " radi caiselbseli Uslsa.mamo as therapeutic agents adtiakion hereeiml nervous system, in

b3 particular, as m@{f@% Isiifedt %ﬁ&ﬁs Q 93( Ka&ﬂim

(b-3): or discloses a synthetic pathway ferthe preparation of 1,3.4, S-mtrahz

wherein n iz 2, dﬁxeth%xglprnyl)%ﬂlyl]-B-phcnylmethyl-2H—umdaBil%rie. 5the Chemipaland -

Qerrlalkyl, O gh i 3beinica Buliehy {1986), Bods? 1830.9814, 135 -tetrahydro-1,3-bis[2-(3.4-
dimethoxyphenylethyl)-2H-imidazol-2-one and 1,3 4,5-ten'ahydro-l-[2-(3.4-
dimethoxyphenyl)ethyl])-2H-imidazol-2-one are disclosed as intermediates in the
synthesis of a diazasteroid system. WO 94/12461, WO 94/14742 and WO 94120446

25  generically describe a number of 1-(phenylalkyl)-2-hydroxy-imidazole derivatives as

selective PDE IV inhibitors.

Unexpectedly, particular 1,3-dihydro-1-(phenylalkyl)-2H-imidazol-2-one derivatives
show improved PDE 1V inhibiting activity over the art compounds. In addition, the
30  compounds of the present invention were found to display cytokine inhibiting activity.
In view of these pharmacological properties, the present compounds have therapeutical
utility in the treatment of disease states related 10 an abnormal enzymatic or catalytic
activity of PDE IV, or disease states related to a physiologically detrimental excess of

cytokines, in particular allergic, atopic and inflammatory diseases.
35

The present invention concerns the use of compounds of formula (I) for the
manufacture of a medicament for treating warm-blooded animals suffering from disease
states related 10 an abnormal enzymatic or catalytic activity of phosphodiesterase [V
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Y is a direct bond, halo(err] aI kanedl yl or ([err]al kanedi yl - A- B-
is a bival ent radlcal of formul a: -CRlerr]=CR[err]-

(¢-1); or -CHR[err]-CHR[err]- (c-2); 5 wherein each R9
and Rlerr] Wofs@M88ent|y is hydrogen or CJerr]alkyl; and FPCVEPI6QII

hydrogen; Cerr]al kyl; Cerr]al kyl carbonyl; Cerr] al kyl oxycar bonyl ;
d err]al kyl substituted with one2er two substituents sel ected
fromthe group consisting of hydr oxy, ([ err]al kyl oxy,

d err]al kyl oxy 0- and di err and
Het[err]; der r@b%&%ﬁ“d}m SR b‘??ﬂ“?ﬁ%‘&wﬁmmﬁ?%mﬁw%u di nyl

pi peridi nyl 10 cytokinessu patticalert abldrgid, uﬂopnﬁ[mdmﬂainhyntommmgﬂ Bliceonjpobhds ;

C err]al kyl sul flﬁ%ﬁ%t&rfoﬂﬁlﬂsm fonyl; aryl is phenyl or phenyl
substituted with one, two or three bt| ent selected from

hal o, hydroxy, (err]al kyl, Cerr] r] cycl oal kyl ,
trifluoronethyl, am no, R?0 L q)err] aI kyl oxycar bonyl
and ([ err]al kyl carbonyl am no; t rr] AsgpPyridinyl; pyridinyl
substituted with (Jerr]al kyl; f yl; furanyl substituted with 15

Cerr]al kyls thienyl; thienyl substituted with ([err]al kyl carbonyl am no;

Ferr1aFkoxy- “M%‘W@fghﬂjﬁa@“%w#hé bt bbbl e | o
wi th d err] al kystereachemically isomerig; fammg thereof, wherein : substituted with
Clerr]al kyl; oxpgdH2Z eaamaéﬁeudenayhauwmg@dqw&m%ﬂﬁmwylk inﬂuoromethyl

o oL v o =AY AR B 5 b SRR ol Bl 4504

pi peri di nyl10 pi pe rhmm;qmss:abmi fmmemaqnt sulfur or mtmgen. indang}; biayrlaf23:1)-2-

1] 2L oot M Yo M O WO AR
substituted w er.r Xy car err

and Het [er bsFQJ'%D‘V%h@} gﬁ&"’l‘ﬁftﬂé %ﬁ@"&#ﬂ@% %é’ u%/ed
with Jerr]al kyl @yridinyl Gieay}, furiy) C3-7cycloalkyl and a sarymied 54 6 on/7-mepbered azi ny |

substitued with Cﬂl@éf&:?élgh’émﬂﬁmgbb@ drit®b hérerolitds sdldtiddFrdh bxygeR, sulfur or
pyri di nyl ﬁgbstltuted with Clerr]al kyl; furanyl; furanyl su stituted with
I

Clerr]al kyl%; trogen; th| en I or thi enyl substituted with . err]al kyl
or Cl4al kyl car HRvh 4 kydrogen, halo or Cy calkyloxpr esent i nvent i on also relates to a

met hod of treatpags bl.ﬁg,d gyl-rmhgommeﬂ, L C Ralkyl cdrboxyl; di sease
states related to or n [ cat t'c it " of 0~ PDE
1V, and/or di seasé?#f‘@'?ié’s‘ ﬁr’%"ﬁi’eé !i ?’(i#éy excess
of cyt oki neebsumdpmthmmamm. hnclrgm Clanlkﬂpvbmmm.lwhmfbﬂyor

di seases, nore RN iPAfallicAlSf asthmatic and atopic di seases, nost

particul ar atopic der Sa| d od conpri ses t he
adm nistration of a tggﬁ'g‘peut ically ”ebf%rct I ve amount of a conpound of

formula (1) or a -NHRIXi de for 2} pharmaceutically acceptable acid or

base addi tion sal lyigiei? RBis hyiiof @@ﬁmw@ Joati 1 SEESRa Wit RO, Etboryl)

adm xture with a pharnmac Utlkéi di 1
—aalkyloxycarbonyl, amino, mono- or di(C.4alkyl)amino, Het! or aryl;

25 R7 is hydrogen; C).galkyl; C; 4alkylcarbonyl; Cy.galkyl substituted with
hydroxy, carboxyl, Ci4alkyloxycarbonyl, amino, mono- or
di(Cj.4alkyl)amino, Het! or aryl;

R3 is hydrogen, halo, hydroxy or C).galkyl; or
R# and RS taken together may form a bivalent radical of formula :

30 -(CHa)p~ (b-1);
-CHy-CH;-0-CH;-CHs- (b-2);
-CH»-CH,-N(R8)-CH,-CH>- (b-3); or
-CH2-CH=CH-CH>- (b-4);

wherein nis2,3,40rS$;
35 R8 is hydrogen, C.galkyl, Cy.galkylsulfonyl or p-toluenesulfonyl;
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exist in their tautomeric forns. Such forms al t hough not explicitly
“indicated in the above forrmula are intended to be included wi thin the

scope of the present invention. 5 In Rlerr] and Rerr], mﬁﬁg’ﬁ‘rated
0

at-onms
sel ected from oxygen, sulfur or nitrogen may suitably be selected from
het erocycl es such as, for exanple, tetrahydrofuranyl, dioxolanyl,
pyrrolidinyl, mor phol i nyl, piperidinyl, plpera2|nyl and

t et rahydr opyr agyl.,. I d. het erogyclic radi cal ... are attachd to the
Clerr]al kyl ra iﬁ?%?%@'gﬂm&aﬁﬁg%m%propri ate, by a 10
ni t rogen at om -A-B-is a bivalentradigalof fermulache term halo is generic to fluoro,
chloro, brono andckogekw.he ter(érl) oo {errJalkyl is-nmeant to include

strai ght chai ned g:iimag&qﬁ rated hydrocarbons having fromlto
4 carbon atons suU or e, methyl, ethyl, 1-nethylethyl, 1,1-di-

15 et hylset hyI wlpmqnydchl{?-ané inpeppgmﬂgmhyldmgyilprChalkﬁ:rudC[ err]alkyl is

tt | ud b
vt ng. from 4 Fo hydmest €Ak, ClalGEEE P&F’%““"{ﬁ“‘fw v Cigalbyf 53?‘3{ opyl
butyl, 2-methyl b&P?ﬂ“‘“‘f%‘fﬂ“}PmWéWP“b&HEe?fﬁS P FONFIHNg,

Jerrjalkyl is Netydioxy OCj Jjulkyleky, Cimkil@b‘éﬂbommbﬂw ahddiéC) udkpijaonts; aryl

th f h
1- ﬁ{e?gyl et hyl ; ?K‘l‘a’a ?m@éﬁ%%&& I'S man?‘WﬁWal Kyl
and the | dfler horssbssiguedswith€r-ealkylionanyl(-aalkyl; Csalkylswfonylor ¥:as, for

exanpl e, et hylarylt 3phérsil 61 fHeayl'shbdtiyied with 65 Bo drahicd sibstitents selectdd feomi | al Ky |

d the | |
mothyl. Corr] a AASAY e ot T Ayl o 00 BUR Bfebrdiian nifS 2P ©
horol ogues thereoﬂlﬂo’cmxh’aﬁmﬁkﬁﬁwmmctmw 1‘;‘S!:‘uch as, for
exanpl e, hept yHet! @epytidin @yq] Dlﬁﬁsﬂmtecfﬁnh C}Jﬂﬁﬁhﬂxﬁ‘ﬁ@ﬁﬂmﬁsﬁﬁhﬁﬂd\ﬁﬂi yl

d the | th Kk b h
2Eal neg hg}gr ocar gﬁ*‘?@‘]& ?BFREEPIW“ LS%E'&SJ B&ﬂmlmo’haw ngrgap(r:om 3
to 6 car bon Md@mmyl meﬂdmhﬂb&m@dmfb&mﬂkyl@'w}
2-butenyl, 2-pent gy hlky MMC? Shidzolyl Miakblg) | 1 ke;

dth b t | k t
i trogen at om pr ePaYe §m¢v@%ﬁf%ﬁ%h@%¥w€§%%@eﬁec i is 30
generic to cycl oprisgyinclinyhdisaguinolinyl sulysttutadavith/C)salicylpiiotineny): quinolironykr m
[ err]cychgal kyl subsnmtdcﬁmﬁpeflialﬁﬂ hotpholingl; piperidih Py SibQRiAI sutRfited with

| oheptyl; the t K 6}? t hyl
O iyt oSl BBl o £y Koy} Paprsine PPFban o 1 o
i nclude Cerr]al kanhsdtuﬁddel.haikyia@helkylmewwﬁﬁmdkylbmdng st rai ght
chai ned and  pes2 ,pﬁ,aﬂ,ﬁ '%‘HB@Q l%ﬂﬁsnmr\ﬁﬁﬁtp /& §a|§91‘.“ ng 3
fub %E%

carbon atons, such,as, ane anedi yl ;
the term Cf err] al PIRFEARiny} piperaziny ?ﬂ‘%gé“ “‘?ﬁ{‘ér‘ﬂkﬂ Bﬁ and

t he hi ghe25honol ogpysdinylsebsinitedsith Cgalkyl futanpl; _ﬂn-myl;swambwdsgxﬂlf(hualkyl
exanpl e, 1, 4- but apgel o br thizn§Fubitinitdd Hick CPRARAGE ) 4ARAc By ankifo.

The present invention also relates to a method of treating warm-blooded animals
suffering from discase states related to an abnormal enzymatic or catalytic activity of

30  PDEIYV, 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 comprises
the administration of a therapeutically effective amount of a compound of formula (I) ora
N-oxide form, a pharmaceutically acceptable acid or base addition salt or a

35  stereochemically isomeric form thereof in admixture with a pharmaceutical carrier.
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As used in the foregoing definitions and hereinafter, halo(err]al kanedi yl
i.s defined as nmono- orpol yhal osubstituted ([err]al kanediyl, in

part| cular (Jerr]al kanedi yl substitituted with one or nore fluor

.at ons. 5 WOMRMSShar naceutically acceptable acid additio 134

menti oned herei nabove are neant to conprise the acid addition salt
forms which can conveniently be obtained by4treating t he base form of
t he conpounds of fornmula (1) with appropri ate acids such as inorganic

acids, for exa e dr ohal i hydrochl ari.c _or hydgobraogi ¢,

sul furic, nitri of Bt E’ﬁﬁ ?f Hlﬁgl)?m# eEISLID ;W%%P%ngﬁds,

such as, for emmmebtmllqpmmmimmmwmmmumm

pyruvic, oxali Cwnﬂ? o?tlﬁﬁ;ké%btﬁm\)%ﬁﬁcﬁi c, fumaric, malic, tartaric,
oni c,

citric, methanesu et hanesul foni c benzenesulfonlc

p-toluenesulfo cl ar i C osal i ar noi c
and the |iké gf‘&l é&%“‘?éapa"g wﬁ“)emdh ‘g‘ﬁ%ﬁ%ﬁ? can be
converted in tﬂetdommbemd&nmxygem snﬂﬁlroﬂntrogmmyammblybesehppdﬁpm ate

base. 15 e aﬂﬂ%f&fcxmbﬂ% cha;gp Aoyl pyA6iidiy, P 0t On 1y

al so be converte fo t.helr n salt
forms by o1 eat TMPbalPh PiRsdiay) pipsreABy yranyly Saides

Appr opri at e basase stmthedito thexCipaikyliradical by anyccarhop hiom orhwhereappropriase, bya
salts, thellkq]w rth al kaline metal salts, e.g. the lithium sodium
pot assi um 20 nesium calciumsalts and the like, salts with organic

bases, e.g. the, benzathi net h D- ca ne a mne salts,
and sal tsgvmth sﬁ%ﬁ @5‘5%??‘%&*8‘%&“% g‘é’#’éﬁﬁ“@“ %’F%ff’ﬁ&ﬁ ®H Si ne and
the |ike. Cl.mkqlmmmmdtﬂomwtthm&@rbmnﬂndsmwdby&pchrbmuhaﬁngj

sol vent add'“%ﬂ?WcMrFﬂmh?ﬁxcﬁﬁs,foﬁ&% “ﬁlé:h [ eth@Y, Ddheinyidihy12] 8-gRD! € tO

}‘Iork(ran Exan‘%es of iﬂ-ﬁY forgﬁ_arg‘vﬁ){(ﬁ)&l S)HE! coho+at es a datn{]eto

conprise t hose sn'axght chamupmdmtmhcﬂ safurated hyairdchtbond taving rfrmmetmﬁ cashnnmtmils

n| trogen atons sa&easow, i 1, byL. & { i ter m
"stereochem call*‘% E:rrer f'or rnshﬁm%gy el %?%dn heﬁ%sanaﬂe

possi bl e AsRean fodpc \"#e‘%[ﬁﬂd&‘ i‘?'?"?fay

possess. Unl esdaving8rcaiberatoms suchrm,rformm@leopropyldn&&-mnﬂ;ylaﬂw ﬂ:humcal
desi gnat i 0pgof (EQUTKIIE ARahtI Hchide t?.ﬁalﬂi%h&'ﬂﬁ l&frerﬁ&nologﬁé
st ereochem cal I | soneri c for s, W b,gr es -6‘% eﬂna | aster eoners
and enant i omer n BIOMS SURh 35, kaﬁ %ﬁ( r(g 'é"? P"F“@EII ar,
st er eogeni ¢ cerQxgakkyl and the kower humadogue cheireof bavilg l:catbommnmuchms forexample
methyl; Cy.jp0alkyl is meant to include Cj.galkyl and the higher homologues thereof
having from 7 to 10 carbon atoms such as, for example, heptyl, octyl, nonyl, decyl,
25  I-methylhexyl, 2-methylheptyl and the like; the term Cj3.galkenyl defines straight and
branch chained hydrocarbon radicals containing one double bond and having from 3 to 6
carbon atoms such as, for example, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl,
3-pentenyl, 3-methyl-2-buteny! and the like; and the carbon atom of said C3.galkenyl
being connected to a nitrogen atom preferably is saturated; the term C;_gcycloalkyl is
30  generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; the term C3.cycloalkyl
is meant to include C3.gcycloalkyl and cycloheptyl; the term Cj.palkanediyl is meant to
include methylene, 1,2-ethanediyl and 1,1-ethanediyl; the term C;.3alkanediyl is meant to
include Cj.2alkanediyl and the higher homologues thereof being straight chained and
branched saturated bivalent hydrocarbon radicals having 3 carbon atoms, such as, for
35 example, 1,3-propanediyl, 1,2-propanediyl; the term Cj4alkanediyl is meant to include
Cj.3alkanediy! and the higher homologues thereof having 4 carbon atoms such as, for
example, 1,4-butanediyl, 2-methy!-1,3-propanediyl and the like.
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Whenever used hereinafter, the term conmpounds of fornula (1) is nmeant to
include al so the N-oxide forns, the pharmaceutically accept abl e acid
Or base addition salts and all stereoi soneric forns. me of
the conpounW®RMEBr nul a (1) and sone of the internediat esPFH' esent
i n- vention nmay contain an asymetric carbon atom Pure
stereochemcally isomeric forns of satd conpounds and said

I ntermedi ates can be obtained by the appli cation of art- known

procedures. For exanple, .di astereojsoners ca ar gt ed si,cal
met hods such asA%M&"cﬁthcg‘ i“ﬁ?" Bﬁﬁ@b@ﬁ?mgly 8%9
e.g. counter 1Gmonosor pdyﬁaldiumuutawualkanéd:ylm@mhuhrﬁtwnmp&yl mhslmnhul I i ke

met hods. Enant '@ﬁ?& finor atoms. 0Pt @l ned fromracem ¢ m xtures by first
converting said racemc m x xture s vm th suitable resol ving agents such

as, for exanple,_ chiral aci xiures of di astereoperi,.c.salts or
. compounds; Pheniisipharmase g’ Er?ﬁ"%‘g&ﬂ @%ﬂﬁ%@?’&%ﬁ meantsal t s

or conpo undempuse tﬁm@acﬂiqmaalt foahewhich emmuymmdnkly baobtainedby tmaung
o hodus gL ann, %F& convert| n ﬁdsg)ﬂm @WWSEWS&B H&?g

nmet hods; and fina sal separ a astere lgg{l C. salts
or conpounds i rAcKis; 08 cxample hdmhalichcids g bysisshloricior hydrobromic, sulfunic, nitric,

st ereocﬂem ca: :gnosmmﬁeancmémmmwﬁgaﬁcb&d@htemamdrémmmetmwhyﬂmxr q
t
St or EPenerpR | skptic, ropahdil TR oy A B, bllfonRPRORL Abfic, es an

starting rrat eria rntervenl ng reactl o’ns oécur

st er eospeci fi caml%ﬂc’ qlm,c, p&mﬂm xw@v@re@@mmlfwc.mluemmac for ns
of the conpoundscRinid, emyh@ p(dn)mﬁmyhe.tpaﬂié&chnamdqmm aCeifberskliy)daitl

he enant i oner 1 AEgp A IGRAE ool e sopvsritic iy e i Bhod B SRR vg iﬁepafa““g

I nt er medi at_es |mmbn$equ| d chromatography, in particular liquid 25
chr omat ogrdﬁhy using a chiral stationary phase. The conmpounds of
fﬁrrml a (1) ar eTetecompoumis offormpla ¢l) comaininp ah adidie proasnraayslso e cohirated into
t han
1, 3-di hydro- I-[‘Euf%o%mémrreﬁoxyp‘ﬁeen ‘}“6‘?6“@‘?‘5%“?“%&%%‘?“‘5?’38““3?““‘

' 3-di hydr o- 1- [3dinpraanis base p%}/’rmsmhjptezmph@amm@me
(3 4-di mtmw&abh}m&lmﬁe&eﬁl&mﬁ e/ lithiam, kbdiifh Ootabiur; One;

D 8 R T

(3

- (3, 4- di et Homeghy h;aém@nglspltsrwnmoammhssfor .

bi s[ 2- (3 4¢sta,ﬁp[e n{aegmh&mdméhkgl 3,4,5-tetrahydro- 2H-| m dazol - 2- one;
‘ -[ 2- (3, 4- di met hoxyphenyl ) et hyl ] - 3- phenyl net hyl -

3,4, 5-t et rahy Gff ek ddMedit sk dtso comprisés tf?@ﬁ'ydratcsandsolventaddmon forms which the

25  compounds of formula (I) are able to form. Examples of such forms are e.g. hydrates,
alcoholares and the like. '

-
3
-
-1
, 3-

ORPRPEPRP TR}

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

The term “stereochemically isomeric forms™ as used hereinbefore defines all the possible
isomeric forms which the compounds of formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of compounds denotes the mixture of

35 all possible stereochemically isomeric forms, said mixtures containing all diastereomers
and enantiomers of the basic molecular structure. More in particular, stereogenic centers
may have the R- or S-configuration.
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Thus, the invention concerns noveI conmpounds haV|ng the formula [err]
5 the N-oxide forns, the pharmaceutically acceptable acid or base

addi tion sal ts and the stereochem cally isomeric forns thereof,
wher ei n: WO SUBE | and Rlerr] -each independently are hy 1394’
Cerr]al kyl; difluoronmethyl; trifluoomnethyl; derr] cycl oal kyI a

sat ur at ed 5-, 6- or 7-menbered het erocycle Sont ai ni ng one or two
het er oat ons sel ect ed from oxygen sul fur or nitrogen; indanyl

bi | o[ 2. 2. 1] -2~ b I h
G orr] al Kyt sul 1 SAgRevess Al e i Eqhipctinds o fpmck 18 tochon g nctade g,
w th one or tMsNMdeﬁm&epmaudaﬂsmublpaﬂdloemmmwdaﬂ

pyridinyl, thiegaloisditridfrms, (L errlcycloal kyl and a saturated 5-, 6- or
7- menber ed heterocycl e containing one or two heteroatons sel ected

agmfgly%e”rl sugfurof(aI nqsgfqm t%g@ﬁndm’b"f%@h’i‘ 1@ hxx%neoygaem .hal o or

tC[rl fl ijolrlc()rr:et hylwnmmagmmuymmwrcmxym yxsomencfm]ms
err]a OX I T or

ooty b “MWWW it &

d err]al kyl car Wm&“‘%r@ &A% éf’ ”RF@P&P;PL‘Y%‘”? adi cal of

formula: 20 methed@sﬁl{lﬂsmﬂecnve crys!alhzanon orcln(omabxrapblc techniques, ¢.g. counter

- NH

T er rR][ glr rk]yl qlskmtf oﬁ%lgqpﬂc&ogn&toﬂyﬁﬁfﬁﬁ tiRe Refiblid. EnantbitrOShibe

car boxyl | q er rqbganp@g fFOR RERING Fyxeures iy Fiest o%mngwdmmt]msmmsmmble
[err]al kyI ) am nesolmipm]sudrasafoybxmaﬁe chxralacnds to mixtures of didsitréometiy saleoen;

Glerr]al kyl X@ﬁﬁ@er% Croﬁls@pm&mmfmmawmw

hydr oxy, car bo am no, nono-
di ([ err] al kyl )ompaends b Pwys tallization gF ¢hromatogrpphic isehniquss o, _
hygl_roxly or 1§] Srf!é ahiﬁwchroﬂfatography mﬂmehhmaﬂoﬂﬁdrﬁnatlﬁkmmmgemmmpm form
a bival ent radi k:n%uﬁﬁ g]cjf E;r
(b-1): didd ’9% -q’éﬁf"qm“f’%-&f‘ ¢ tone: eranuomcrs Pure (b-2):
- CH er r] - CH er rfeqeheraically)isamgri forms e stereochemically
- CH2- CH=CH CH2-isomeric forms of the h'oﬂﬂate 1ntermed1ates aoﬁet:aﬂing niatérials?provideditharthe;, 35
R8 1's hydrogen. ;i ghihg Rattidns olduf hbskadpbettichily! TR pur ikl thitbd! SRESREAMRRNY *

20 isomeric forms of the compounds of formula (I) are intended to be embraced within the

scope of the present invention.

An alternative manner of separating the enantiomeric forms of the compounds of formula
(I) and intermediates involves liquid chromatography, in particular liquid
25  chromatography using a chiral stationary phase.

The compounds of formula (I) are deemed novel, provided that the compound is other
than :
1,3-dihydro-1-[2-(3,4-dimethoxyphenyl)propyl]-2H-imidazol-2-one;

30  1,3-dihydro-1-[2-(3,4-dimethoxyphenyl)propyl}-5-methyl-2H-imidazol-2-one;
1-12-(3,4-dimethoxyphenyl)ethyl]-1,3,4,5-tetrahydro-2H-imidazol-2-one;
1,3-dihydro- 1-[2-(3,4-dimethoxyphenyl)ethyl]-2H-imidazol-2-one;
1-[2-(3,4-dimethoxyphenyl)propyl]- 1,3,4,5-tetrahydro-2H-imidazol-2-one;
1-[2-(3,4-diethoxyphenyl)ethyl]-1,3-dihydro-2H-imidazol-2-one;

35  1,3-bis[2-(3,4-dimethoxyphenyl)ethyl]-1,3,4,5-tetrahydro-2H-imidazol-2-one; or
1-{2-(3,4-dimethoxyphenyl)ethyi]-3-phenylmethyl-1,3,4,5-tetrahydro-2H-imidazol-
2-one.



WD 96/ 31485

PCT/ EP96/ 01394 - 8-

Y is a direct bond, halo(err]al kanediyl or ([ err]al kanediyl; - A- B-
ts a bival ent radical of formula: -CR[err] CR[err]-

(CG1); or -CHR[err]-CHR err] - : (c-2);

wherei n eacWORBBHMB} and Rl err] independently is hydrogen oPC&'FE#‘(ﬁl%‘kw

and L is hydrogen; (err]al kyl; Cerr]al kyl carbonyl ;

d err]al kyl oxycarbonyl ; Cerr]al kyl -7- substituted with one or two

substituents selected fromthe group consisting of hydr oxy,

C err]al kyl oxy, Cerr]al kyl oxycarbon nonQ- andr"F'a r]al kyl)am no,

aryl ‘Thy, MYT"@PP]:" %F‘KW‘& f"g@ﬁ? substituted with
aryl; piperidinyl; piperidinyl 10 substituted with (ferr]alkyl or

aryl [ err]al kyl ; C[ err]al kyl sul fonyl ryl suly onyl ; aryl is phenyl
or phenyl substituted with on t l t'r ecf I.tuepts selected from
er

hal o, hydroxy, C[err]alkyl, C[ (?S/cl al kyl ,
trifluoromethyl, anino, 1 n| trFo " cardoR yl, derr] al kyl oxycar bonyl
and ([ err]al kyl carbonyl am no; RO et [err] is pyr| di nyl ; pyri di nyI

substituted with (Jerr]al kyl; furanyl; furan

Clerr]al kyl 5 t HheNpxideformsythe pharmaceutically aocrp @f’g i’%’ﬂ@&ge Q'Fda’m no;

g%/dr Oiqa/tl- wl or smhemmﬂydméncfbmtkrtmtwfywﬁdﬂnyl substituted with v
err y y

substituted wt %m ?{' ?ogﬁnhcéfﬂﬁ’l SW%%;:E;%&

with (err]al kyl; E@‘W‘

i soqui nol i nyl ; heteroatoms sek&emnbmcﬂxygmt Slﬁﬂbﬁlt nitrogendlindardyl u&’yerdaz.u]cgi

I
?rglrggo: nglxb p?gla W éyﬁﬁi%ﬁ%ﬁéﬁ%éb@pfygs&}fgww&pﬁ% Pr| al XQ/"I“‘Y]
d err] al kyl oxycar Isubsgitutesk with grieqr two Substityents sl indepen iﬂbﬁj

substituted with dmyl tlnenyl @tﬂyu@y.-}eyéioﬂﬂmamt&measmawnmhw

o1 pert iyl s bt PERTOSHG PP e g BRI piltcard Sk By Sl o

pi perazi nyl ; pi pemitwgey substltuted with (Jerr]al kyl or arylCferr]alkyl;
pyridinyl; 185 R3 lshydﬁ,#ﬂm M‘yt ed with err]alkyl; fur anyl
furanyl substit al hi eny
substituted wt q@’\“ﬂgﬁ %F gy‘lﬁ‘t‘:{‘(’éﬁ‘ﬂﬁ?ﬂ%@&g&ﬁ‘iﬂcg’ﬁﬁ‘ﬁ%% E pI’OVI ded
t hat t he conpound Gisalkploxycarbonyl; Cmcbalkyldmmobarbonyl, aryl; Hetl; or Cr.galkyl

- [ 2- (3, 4- di met hoxX KRR WPENh, =afihd, K880 |C1 2aRYRarb3fylamino, aryl or Hetl: or

1, 3-di hydro- 1-[ di hox phenyl)propyl] 5- et hyl™-2H-i m dazol - 2 one;
1-[ 2- (3, 4- di met W w 1,3, 4,5-terahydro- 2Hi i dazol - 2- one;

1, 3-di hydr @01 - [ 2- ( 3R&i et hoxyphémyl.))et hyl ]-2H i m dazol - 2- one;

1-[ 2- (3,4 di met hoxyRiegy ! ) propy! ] a2y, 4, 5-tetrahydro- 2Hi m dazol - 2- one;
1[2(3 - di et hoxy ) 13 m dazol - 2- one

1, 3- bi s[ 2- (3, 4- di rrg‘thﬁﬁ;/&plﬁg PR)/P%‘E’S (‘]{jﬁmﬁi’glé% g’fmw’ﬁ—gﬂ’f?’éyazol 2- one;
or carboxyl, Cj.4alkyloxycarbonyl, amino, mono- or di(Cy.

1-[ 2- (3, 4-di net hoxyphenyl )eﬁa{WJﬂaﬁﬁﬁ&?ﬁﬂ%Whyl 1, 3,4,5-tetrahydro-2H i m da
zol -

2-one.
25 R7 is hydrogen; C;.galkyl; Cj.qalkylcarbonyl; C;.galkyl substituted with

hydroxy, carboxyl, Cj4alkyloxycarbonyl, amino, mono- or
di(C).galkyh)amino, Het! or aryl;

R3 is hydrogen, halo, hydroxy or Cy.galkyl; or

R4 and R3 taken together may form a bivalent radical of formula :

30 -(CH2)p- (b-1);
-CH»>-CH2-O-CH»-CH»- (b-2);
-CH2-CH»-N(R8)-CH,-CH>- (b-3); or
-CHy-CH=CH-CH3- (b-4);

whereinnis 2, 3,4 0or 5;
35 R8 is hydrogen, C;.galkyl, C).galkylsulfonyl or p-toluenesulfonyl; -
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The subgroups as defined herei nafter are descri bed as subgroups of the

conpounds of formula (1) and are neant to be al so subgroups of the
conpounds of formula (T). A first set of particular grou of
conpounds of W@PEAME (1) or of conpounds of formula 5 qﬁc"@ﬁﬁg‘f ’f‘s of

t hose wherein one or nore of the foll ow ng provisions appl y:
Rlerr] is hydrogen; Cerr]al kyl; difluoronmet#yl; Cerr]cycloal kyl;

t et rahydr of ur anyl ; bi cycl o[ 2. 2. 1] - 2- hept enyl; aryl sul fonyl or
d err]al kyl substrtuted vmth err]cycl - or

t et r ahydr of ur anyk; BAdiregt E[Mal ﬁlmr'onet hyl or
trifluoronethyl;-A-BO 1sbbxv£ﬁmradadaydﬁfogmﬂa c) Rerr] is hydrogen,

hal o, am no, cyano( err Cerr]al car bonyl am no, aryl,
aryl ([ err]al kyl, err]C[e IkyI and Rlerr] is hydrogen,
ﬁ[grr] al kyl g[r hydﬁm;,mmawa ndépendehtiRds 5rC14alltyltthﬂendent Ihy a{e
rogen or er er to
fgr m g radi cal F%?%n(gl%ﬂ ?‘%’W@ﬁ@&%@%‘}‘{}‘wﬁ@ radi cal
of formula (b- 1) mb&m%withogeormsubsswemspejec&dcfmr@mpm&onmayfene or
é[Z e} h?ﬂefi' yl, tprail 1&1.4th Cludieyex carbonyl méno- hnd G(CLANGDRME 5
err]a optiona u on
Cerr]al kgl oxy(F:)ar boaﬂgt%fzs ;%‘%%ﬂ%é%%m fﬁ‘@@ﬁgﬁw y
hydrogen; 28 q) submwdmthcbuﬂhﬁmﬂy asaliyl; CysalkyIsutfonyl ararylsulfonyly c- 2) |
Rierr] are both s picadl Grhedl subedtucd “"“‘&"‘?““W‘&*’”mt TR
set of groups consi &%&45@%%@&3’8*” ‘g@?ﬁnﬂ‘ uorpmetgyl,
conpounds of fornul an@c&rbn*ﬂr@:ﬁhﬂmﬂrbmyiﬂd@mmmbpnmmm] cycl oal kyI
or 30 (ferr]aljqyh @g,tm inyl Jub :ﬂted&itﬁt?m %lan?ﬂ 1 bbstinuied with

d err]al kyl u set of
groups consilSts of tcﬁﬁh‘y mﬁr ny su ““ﬁ%@iﬁﬂm&yg é’é!ﬁ%&nds of
formula (1') wher ei rpyhidingl, MMnylsﬁ&mﬂwﬂcﬁMWﬁiMMl
groups of conpounds “ﬂlluﬁazﬁ gmg?

consi sts of those V\/n;é,lre lﬁ g “sri& t%d &an&ﬁgs ﬁ gl\{ﬁgz&wgpp y:

1) Rerr] is hydrog (OXR20 "”‘%Y

cont ai ni ng one or t \isnquinolinyl subsnheﬂmﬁeﬁm:ﬂ:ykqhmohmﬂyl‘ qmlmlmoglgesubsmtd ur or

ni trogen; bigycl o[ 2. \%ﬁ( mﬂl endmyl pl ?1 ﬁkaﬂﬂxﬁ&'{vitﬂ ) Lalkyl,
aryl sul fonyl or ([ é

substituents each | Yﬁwnxlé?' ﬂpﬁﬁq" H?FWY]‘I’QW“‘#%WI
Clerr]cyclo- Ci4alkyl, Cisalkyloxycarbony! or arylCj4alkyl; and

Het? is morpholinyl; piperidinyl; piperidinyl substituted with C;.4alkyl or arylCj4alky};
piperazinyl; piperazinyl substituted with Cy.4alkyl or arylCj4alkyl; pyridiny};
25 pyridinyl substituted with Cj_4alkyl; furanyl; furanyl substituted with Cq_4alkyl;
thienyl or thienyl substituted with C;_4alkyl or C;_salkylcarbonylamino;

d err]al kyl, C[err] cyc ﬁg]_déﬂm. hydroxy(‘kg gf rlal kyloxy, trifluoronethyl,

provided that the compound is not :
1,3-dihydro-1-[2-(3,4-dimethoxyphenyl)propyl}-2H-imidazol-2-one;

30 1,3-dihydro-1-[2~(3,4-dimethoxyphenyl)propyl]-5-methyl-2H-imidazol-2-one;
1-[2-(3,4-dimethoxyphenyl)ethyl}- 1,3,4,5-terahydro-2H-imidazol-2-one;
1,3-dihydro-1-[2-(3,4-dimethoxyphenyi)ethyl}-2H-imidazol-2-one;
1-[2-(3,4-dimethoxyphenyl)propyll-1,3,4,5-tetrahydro-2H-imidazol-2-one;
1-{2-(3,4-diethoxyphenyl)ethyl]-1,3-dihydro-2H-imidazol-2-one;

35  1,3-bis[2-(3.4-dimecthoxyphenyl)ethyl}-1,3,4,5-tetrahydro-2H-imidazol-2-one; or
1-{2-(3,4-dimethoxyphenyl)ethyl}-3-phenyimethyl-1,3,4,5-terahydro-2H-imidazol-
2-one.
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al kyl and a saturated 5-, 6- or 7-nenbered heterocycle containing one or
“two het er oat ons sel ected from oxygen, sulfur or nitrogen,;

2) Rerr] is hydrogen, (err]cycloal kyl; a saturated 5-, 6-_or 7-penbered
_het erocycl WO%BMES  contai ni ng one or two heteroatons sel i oxygen,
sul fur or nitrogen; indanyl; bi cycl o[ 2. 2. 1] - 2- hept enyl ;

bi cycl o[ 2. 2. 1] heptanyl ; ([ err]al kyl sul fony®: aryl sul fonyl ; or

Cerr]al kyl substituted with one or two substituents each independently

sel ected from ar | d] t hi,enyl, .furan err oal kyl
and a sat ur at edesubsTRups 3§ ired hérein Jwy"‘?ﬁ‘;ﬁ’fﬁ!’?‘g ét%%ﬁm‘&ﬁ%?}ng one

or two het er odtmwia @pareicire thebmao boalygmbgrohfs of the campdunds afiformnila (IYen;
3) Rerr] is halo or (Jerr]al kyl oxy; 4) Rlerr] is halo;

trifluoronet hyAﬁrsgab C% g&(&ﬁ&subst ol quIP&\o?e&ﬂp&ﬁaybsfoﬁﬁmh

Het[err]; 15 Ma{ﬂ moneormoreuo%ﬁ\e,f'\é\fgth C}/mno am r@ ydrRE)Q/,r]

derr]al ky car‘( F‘é‘?n"
is a radical Rbisthytimgen; Ci.galkyl; d:ﬂumunﬂﬂﬂ.ﬁgrd:ycloalkyl tcuahydrofun(mll ); or

- NH R7 R | ﬁ“g?]l I oalky
substituted wt h::ﬁ%& 2'2])] 2 Beny(l%;y lsg ﬁ &ﬂﬁmﬁfuﬁm&l !
car bonyl, am no, ’
R7 is Kydrogen err]al kyl ; C[ err] al kyl carbonyl; Cferr]al kyl substituted

W th 10 R# is hydrogen; hydr oxy, carboxyl, ([ err]al kyl oxycarbonyl,
am no, nono- di(C[err]aI kyl)am no, Het[err] or
aryl; 25 5 4 Qﬁil&% H%ﬁ; ﬁngg I S

ot her t han hydr R ir?[ or ﬂ hC S' ol &(eﬁ?ﬂﬁmﬁﬂ

t oget her form a é’é? ¥)lfc¥'6$|9ﬂ? ig!ﬂlb] ) n-

(2{4 [1); N [ ]He alkﬂlmélwﬂydms&d[th@lk?tbbﬂgl?my. prcfmbly R* andR?-e2th

- err er r Gdrogtior or

-CH err]- mwﬁb&rnﬁ}he G gl wherein nis 2, 3, 4

(C):{ er5r] al kyl suldﬁoﬁywsﬂ?fagfﬁéﬁ%‘é%fl'?wem&gﬁ&fg"g{aré'is @lébf@'!gemgﬁ Bnt

radi cal of for muagicdlof fgrmula (b-1) wherein n is 2;
20 e) Y isadirect bond, methylene or 1,2-cthanediyl, preferably Y is methylene;

f) L is hydrogen, Cy.salkyl, optionally substituted C3.galkenyl, Cj-galkyloxycarbonyl,
Ci.-¢alkyloxycarbonylCi.¢alkyl or arylCj.galkyl, preferably L is hydrogen;

25 g) -A-B-is a bivalent radical of formula (c-1) or (c-2), preferably a bivalent radical of
formula (c-1) wherein R® and R19 are both hydrogen.

An interesting subgroup within said first set of groups consists of those compounds of
formula (I) or of compounds of formula (I') wherein R1 is C;_galkyl, C3.gcycloalkyl or
30 Ci.ioalky! substituted with C3.7cycloalkyl and R2 is Cj.galkyl.

Another interesting subgroup within said first set of groups consists of those compounds
of formula (I) or of compounds of formula (I') wherein Y is methylene.

35 A second set of particular groups of compounds of formula () or of compounds of
formula (T') consists of those wherein one or more of the following provisions apply :
1) R!is hydrogen; a saturated 5-, 6- or 7-membered heterocycle containing one or two
heteroatoms selected from oxygen, sulfur or nitrogen; bicyclo[2.2.1]-2-heptenyl;
C1.¢alkylsulfonyl; arylsulfonyl; or Cy.oalkyl substituted with one or two
40 substituents each independently selected from pyridinyl, thienyl, furanyl, C3.7cyclo-
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9) Lis (Jerr]alkyl substituted w th hydroxy or C[err] al kyl oxy;

Cerr]al kenyl; Cerr]al kenyl substituted with aryl;

C err]al kyl sul fonyl or aryl sul fonyl. An |nterest|n ub roup within
sai d secondmgroups consi sts of those conpounds "P&“’r’rﬁa (1)
or of conpounds of formula (1') wherein R4 is haI o; trifluoronethyl;
Clerr]cycloal kyl ; C[err]cycloal kyl am nocarbd®yl; aryl; Het[err]; or
Cerr]al kyl substituted with cyano, am no, hydroxy,

d err]al kyl car bonyl.am no, aryl . or Het [ err qr, R4 is a
radi cal of formul élkyl@dasmgl@%[%ﬂr?-mem yclg pé mmngoneortwoNl_I_ R7
(a-2); hejeryaginrs se@tedﬁ]:mlmygi[nesult}xabﬂ«yﬁombst ituted with hydroxy,
car boxyl , d err]al kyl oxycar bonyl, am no, nono-
or di (C[err]al kyf e oflkyl; a saturated 5-, 6- or 7-mem

Rlerr] is hy, rogenbmgmnrr al k'fdymgoea aslemeﬁgrag‘%m %gﬁwen,md;nyl
¢

substituted
d err] al kyl oxycar ibinyglo[2.21)-2-b¢ptenyl; bicyclo[2.2.1]heptany); C).salkylsulfonyl; arylsulfonyl,

d | kyl
T TS ket e g g i

-(CH err])n- from aryl, pyridinyl, thieny asamraued
-C[err]-CH err] - O-ntérjbered]heterdcecie ]:emammg oneortwo(ld:terbatpms selected from oxygen,
-CH err CH b-3);
-CH%err} rr] P“rr]%“d&gw[e”] [erE] 4); ( ) V\ﬁrerein nis 2, 3,
4 or 5; 25 i hydr ogen, ([err]alkyl, Cerr]alkyl sul fonyl

or p-t ol uenesul f%?n)ﬁ ’Sh‘l‘ﬂ”é‘ B interesting subgroup wi thin said second
set of groups conS|sts of those conpounds of formula (1) or of
conpounds of f ofimR%ds halo; riflwcsomethylrCascysloalisyl Grigeyejosikylaminocarbonyly aryh Hetly 5

6- or 7-nenpered epALYIGuBsaRes @itmbﬁﬂo.%ﬁn&'hfm (G LRIk g RArBERy1 SrRinG Cdrf1d 30
from oxygen, sul fung{l nitrogen; bicyclo[2 hept enyl ;

d err]al kyl sul fonﬂ' aryl sul fonyl; or (Jerr]alkyl subst ituted with
one or two substi Nehnmakﬂffmendent |y sel ected from pyridinyl,
thienyl, furanyl, CHea]cycloal kyl@apdpra saturated 5, 6- or

7- menber ed heterocyﬁhgw:ont ai ni ng o%? or two heteroatons selected from
oxygen, " sul fur ni t rogen. A third set of particular groups
of conpound® of f omwhetein [RS) ish.calkylcsuhgisamdiwith hydroxyygirkoxyl, C.4alkyloxye onsi st s
of those wherein one or norguRinyl, BMiro? bV of (L] Palkyljafiio, Hefll of aryl;

R7 is hydrogen; Cy.galkyl; C1salkylcarbonyl; Cy.6alkyl substituted with
hydroxy, carboxyl, Cj_salkyloxycarbonyl, amino, mono- or
di(Ci4alkyl)amino, Het! or aryl;

25

5) RSis halo;
6) RS is hydroxy and R4 is other than hydrogen or C).galkyl;

30 7) R4 andRS taken together form a bivalent radical of formula :

~(CH)p- ' (b-1);

-CH>-CH;-O-CH2-CH»- {b-2);

-CH3-CH3-N(R8)-CH»-CH»- (b-3); or

-CH2-CH=CH-CH>- (b-4);
35 wherein nis2,3,40rS5; '

R8 is hydrogen, Cy.galkyl, Ci.galkylsulfonyl or p-toluenesulfonyl;

8) -A-B- is a bivalent radical of formula (¢-2);
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Rlerr] is hydrogen; Cerr]alkyl; difluoromethyl; trifluoromethyl; a
saturated 5-, 6- or 7- menber ed heterocycl e cont ai ni ng one or two
hét er oat onms sel ected from oxygen, sulfur or nitro ndanyl ;

bi cycl o[ 2. 2. WP9@3H8Ht enyl ; bi cycl o[ 2. 2. 1] hept anyl ; m

d err]al kyl sul fonyl; aryl sul fonyl; or CJerr]al kyl substituted with one or
two 5 substituents each independently13¢l ected fromaryl, pyri di nyl ,

t hi enyl, furanyl, C(ferr]cycloal kyl and a saturated 5- -

7- rrenbered heterocycl e cont ai ni ng. one, o t WQ heEeraa& ﬁ ell ected

from oxygen, suP¥ drisGn-salkylsubstigned wi mw&wm#‘f‘vw'rﬁw
Clerr]cycl oal kyl ; sabsuattw‘ailed-yﬁcmﬂkyhnfoiymmmﬁnylet erocycle 10
contai ning one or two heteroatons sel ected from oxygen, sulfur or nitrogen;

i ndanyl ; An intPie! eff%n m,%smaae&ﬁakm?wa&h&s £ oS écPounds

| kyl sul fOpyI PRyl Substituted
vcm[teLrLﬁe erfi‘mggésava CBRORAS AE SormR ) POeE: oo o oy o
aryl, pyridinyl R4tishaloytrifludromeshyk C3 giyeloalkyl; €3 geyicloalkylaminoearbanyly axyleHetd; or 6-

grel ected from ogr@ﬁM%émg{“&géﬁwkﬁﬁ OW@4W?%%M 0;

C err]cycl oal kyl ; w¥] cycl oal kyl anmi nocar bonyl ; aryl; Het[err]; or

d err]al kyl R4 is a radicabof foimiiled W t h am no, C[ err| aI kyl car bonyI am no,
aryl or Het{egerr]; _ 4 is a radical of formula: 20

-0-Rferr] {da ?E R& or(al);'§ - NH R7 (a-2);

wherein R6 is (Jer yI @f@?r] al kyl substltut ed W|th hydr oxy. carboxyl,
d err] al kyl oxycar b@hetkin KA A subistintbd(akiek ddrboxyi,no, Het[err]

(C):{efwlal k§I50ar bonyl; Cerr] ﬁ@kykﬁﬁw&%&% m & hﬂkaiIkyl)anuno, Het! or

wi th hydroxy, carboxyl, C emdmlal kyl oxycarbonyl, anino, nono- or
di (qerr]aljgyl)anino, Heti%nsi ydfige O galkyl; C arboiyL G dalicyD ftibSticu 88 with
5) Rlerr] and R err] taken th& ther flo rrkf.a Bli V1R ﬁdl c.al of forrrula

-(CHerr])[err]- 4mino, mono-
-CH err]-CH err]-OCHerr]- @{Fenﬂ}tyl)a!nmo,ﬂetl or@nylyr;
-CHerr]-CH errRSNgighigsgr] ) -CH err]-CH err] - (b-3); or 35

5 4or 5 :%%ﬁfk“mﬂmfmﬂs"?‘!“ﬂ\gm%%ﬁf%r]m ky|\merel nnis s

C err] al kyl2ul f onr¢CHpla- p- t ol uenesul f ony] ; b1}

-CH2-CH>-0-CHj-CHj3- (b-2);
-CHo-CH2-N(RS)-CH2-CH2-  (b-3);0r
-CHy-CH=CH-CHj- (b-4);
whereinnis 2, 3,4 or 5;
25 R8 is hydrogen, C).6alkyl, Cj.salkylsulfonyl or p-toluenesulfonyl.

Another interesting subgroup within said second set of groups consists of those
compounds of formula (I) or of compounds of formula (') wherein R1 is hydrogen; a
saturated 5-, 6- or 7-membered heterocycle containing one or two heteroatoms selected
30 from oxygen, sulfur or nitrogen; bicyclof2.2.1]-2-heptenyl; Cj.galkylsulfonyl,
arylsulfonyl; or Cj.joalkyl substituted with one or two substituents each independently
selected from pyridinyl, thienyl, furanyl, C3-jcycloalkyl and a sawrated 5-, 6- or
7-membered heterocycle containing one or two heteroatoms selected from oxygen, sulfur

or nitrogen.
35

A third set of particular groups of compounds of formula (I) or of compounds of formula
(I') consists of those wherein one or more of the following provisions apply :
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6) -A-B- is a bivalent radi cal of fomula (c- 2) An interesting
subgroup within said third set of groups consists of those conpounds of
formula (1) or of conpounds of fornmula (1') wherein Rerr] is halo;

d err] cycl oMNx86/314855 C err]cycl oal kyl am nocar bonyl ; aryl PWW or

Cerr]al kyl substituted with am no, ([ err]al kyl carbonyl am no, aryl or
Het[err]; or Rlerr] is a radical of -¥Brnul a: -0-Rerr]
(a-1); or - NH- R7 (a-2); 10 wherein Rerr] is (err]alkyl;

Clerr]al kyl substituted with hydroxy, carboxyl, err] al kyl -
oxycar bonyl , ari)nB! isthydwogen; C1aaliyl diflupromethy]; aiflunsomethul] asafurated 5-56-ar7-

Rerr] is hydr Ogememaﬂﬁdﬁb&wbcoﬂa&mgﬁbwmmms@(eefeﬂhahmluygen,

QL orr] al kyl oxycar BT nimpeg:ndgayh bicyelol2.2 12 hepidyy SyGH22 1 hepuany;
di (d err] al kyl ) anCpealkylmdfoayl; drylsulfonylior Couoalieyl subsgiwsted withong ar two or

RE 34 [ ]er f]n;in_B[ err ] sbefiéhs ewﬁidaeﬁenhawsaxe&wﬁbﬂr&ylr@&kuﬁ@i iiényl, FdhyI2:

~CHerr]-CH err] - g}w{gﬂkyl veﬁ[né?tp]amd 53, 6-&7-:12 bexpg gtftocyclecontaxmng one or
-CH err] - CH err] - twcRjeterodtomidiected [fro@Hjryger, sulfur or nipgen3) ; or 20

-CH err]-CHCHCH err] - (b-4); wherein n is 2,
3, 4 or 5 2) E@&rtryhmg&\ %Wldﬁmmﬂ:m&ﬁhhwwyéxgnyl or
i sai

p-t ol uenesyl.f onyl ; noth ntere ti su Qup t hi.rd
set of groﬂ cong‘f"&‘gm%?"et‘ﬁdgg Bﬁ%ﬁ%"% gf%?’r‘?ﬂw ,&c{anyl,
conpounds of f or nbicycl¢{R:2)1]+26heptenyl; bicyaio[R. ZLlﬂhdp;adybéieaalkylsulfonyh:pqlm]faNhyl
di fluoromethyl; tgid) Lmtedmaﬁe&%sduﬁiﬁmﬁseaeﬁuﬁe@

het erocycl e con ?ne or two tero? | ected gram oxygen,
sul fur or nitrogeff® ml‘FﬁﬂP’Vﬁg‘y thicayl, fprapyd; °ﬂ?‘

bi cycl o[ 2. 2. 1] hep?-amyﬂb:re@ﬂnemm}:ydlkqdmnmpmdqrmwmhbmm;dlqmdrﬁom oxygen,

( err]al kyljgsubst yhit g\dn%@ one or two substituents each independently
sel ected from 30 ary ridinyl, thienyl, furanyl, Cerr]cycloal kyl and

t ted 5-
Roratunated o ks e ESIRELRR: Coone TR R A AL Sl 10
of particul ar grosybstimted witsounm €1.atlkyloarhenylaming, atyl opHethorpounds of
formula (1) con_skqsg,mmﬂapﬁﬁnMerel n one or nore of the follow ng
o1 7- monber A net er 02, cont aPHY ohe of Luo. o het broat ons
sel ected from oxygenNHsR{ f ur o(a-Ziitrogen i ndanyl ; bicyclo[2.2.1]-2-

heptenyl ; bicycl o] 2 whefel o8 mglwyxwmmmhmwwyl or

err]al kyl subst i or. two subs o)
ﬂldep]endext Iy selected from ﬁ ylo: xycarbonﬁ amino, mono- orc{ii(',tl..;gﬁyﬁammo.rhetl

or aryl;

25 R7 is hydrogen; Cj.galkyl; Ci4alkylcarbonyl; Cj.salkyl substituted
with hydroxy, carboxyl, Cj.4alkyloxycarbonyl, amino, mono- or
di(Cj.4alkyl)amino, Het! or aryl;

4) R3is halo;

30
5) R4 and R taken together form a bivalent radical of formula :
~(CH2)n- (b-1);
-CH2-CH2-O-CH2-CH>- (b-2);
-CH»-CH»-N(R8)-CH-CH»- (b-3); or
35 -CH;-CH=CH-CH>»- (b-4);

whereinnis 2, 3,4 or 5;
R8is hydrogen, C).galkyl, C1.6alkylsulfonyl or p-toluenesulfonyl;
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pyridinyl, thienyl, furanyl, Cerr]cycloal kyl and a saturated 5-, 6- or

- 7- menber ed het er ocycl e contai ning one or two heeroatons sel ected
from oxygen, sul fur or ni t rogen,; 5 2) Rerr]_is h drsg‘gen;
~Cerr]cycl WR9%M485a saturated 5-, 6- or 7-nenbered hetero 1 :
cont ai ning one or two heteroatons sel ected from oxygen, sulfur or nitrogen;
i ndanyl ; bi cycl o[ 2. 2. 1] - 2- hept erld-; bi cycl o[ 2. 2. 1] hept anyl ;

J err]al kyl sul fonyl; aryl sul fonyl or Cerr]al kyl substituted

with one or two substltuents ea ‘SE? &ntly sel ected from
aryl, pyridi n® -ABnischbiyalent Pt %@ %¢tycl oal kyl and a saturated 5-, 6-

or 7-nmenbered 10 het erocycl e containing one or two heteroatons
selected f romhxxyngmpngsﬂligmupwthm said third setiof grovpeeonsists of thoscagomqognds]oﬂ s

Clerr]alkyl; E;meomﬁ&sf MBIk R® 8t Cigcycloally
d err]al kyl oxycar bagn rd.c l.am n ar on ;
d err] al ky} m i'iﬁ 8¥&h9‘g*3ﬁ ‘X‘L
C err]al kyl carﬂ;ouaudywhonylami‘no,arylorHetl oR4 is a radical of formila:
ORerr] -NH R err] (a-2);
wherein R err] apgmer rﬁ’faff"ﬁn Substituted with car boxyl ,

Cl err]al kyl oxyc nyl , ani ol @0 nmono- or
di (C err]al kyl ) aNHR? Het[e(aI:Z),or aryl ; Rlerr] is

nydrogen: gl er Lkl ol g1 Mﬂbﬁg@hﬂf&}%suﬂm& by, 4o LAty 1

hydr oxy, car boxy err]al am no

di ([ err]al kyl )ani no, Het?’@)’lc aming, monesordl l-ﬂi@l)ammpsﬂefe?ww kyl ;

5205% err% ) and Rlerr] tnkefshwﬁgémei.sﬂlaﬂﬂcwmn Cogalkyl!substindted with a:
err])n-

-CH err]-CH err]-0-CH err dela_’,[yefarr?oxy ’ 1.4)a|kyloetgca£l}qnybammo, mono- or

-CH err]-CHerr]-N(R[ err] @{@WD}WHHNFWLO( b-3): or

- CH[5err] - BECRSGrhasy dr- _ }/\hﬂ(e: n nis 2,3, 4
or rr]al ky
d err]al kyl sulq‘ IRs&keﬂ%ﬁh? Ep*v%ﬁ'm&wg(é?fon%le *A-B- is a bival ent
radi cal of for mdGHXe- 2) . An i nt@Bsting subgroup within said
fourth set of JLOHRTHOT m;xz t hose cgapeounds of formula (1) or
of conpounds of éﬁr MzaN e| n (b-3); or

20 -CH-CH=CH-CH»- (b-4);

whereinnis2,3,4 or 5;
R8 is hydrogen, C)-galkyl, Cj.galkylsulfonyl or p-toluenesulfonyl;

Another interesting subgroup within said third set of groups consists of those

25 compounds of formula (I) or of compounds of formula (I') wherein R! is hydrogen;
C1-6alkyl; difluoromethyl; trifluoromethyl; a saturated 5-, 6- or 7-membered heterocycle
containing one or two heteroatoms selected from oxygen, sulfur or nitrogen; indanyl;
bicyclo[2.2.1]-2-heptenyl; bicyclo{2.2.1]heptanyl; C;.galkylsulfonyl; arylsulfonyl; or
Ci-10alkyl substituted with one or two substituents each independently selected from

30  aryl, pyridinyl, thienyl, furanyl, C3.7cycloalkyl and a saturated 5-, 6- or 7-membered
heterocycle containing one or two heteroatoms selected from oxygen, sulfur or nitrogen.

A fourth set of particular groups of compounds of formula (I) or of compounds of
formula (I') consists of those wherein one or more of the following provisions apply :
35 1) Rlishydrogen; a saturated 5-, 6- or 7-membered heterocycle containing one or two
heteroatoms selected from oxygen, sulfur or nitrogen; indanyl; bicyclo[2.2.1}-2-
heptenyl; bicyclo{2.2.1]heptanyl; C).galkylsulfonyl; arylsulfonyl; or Cy.jpalkyl
substituted with one or two substituents each independently selected from aryl,
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Rlerr] is (Jerr]alkyl; trifluoromethyl; C[err]cycloal kyl; carboxyl;

Cerr] al kyl oxycar bonyl ; d err]cycl oal kyl am nocar bonyl ; or
Cerr]al kyl substitut ed Wi t h cyano, am no, hydroxy,

d err] al kyl CHPB&##B%ni no; Rlerr] is a radical of TGVERIFALS4 5
-ORerr] (a-1); or - NH R7 (a-2);

wherein Rlerr] is (Jerr]alkyl substituted wildh car boxyl ,

d err]al kyl oxycar bonyl , am no, nmono- or -

di (CJerr]al kyl)am nq,. Het[.er or | R7 .1
hydrogen; err] aIW%{’kW‘@EBWFY‘&Q?ﬁtW PGB T FEmPERd i th 10
hydr oxy, carboxyl he@ieeyclk adritaihiog poeoriwnhtteroatomssel oxygen, sulfur or

di ((Jerr]al kyl)am t[err] or aryl; or Rlerr] is (Jerr]al kyl; or

Rlerr] and Rerr] ta en toget her forma bi val ent radical of fornmula:
CH
S s B3 puogeni Sy g plpaliok a sinlfatd 5-, &5 7ymembered hetcrocycle
- CH[ err] - CH[ er r] - pmawming]one Or fwerhejeragrgras sejected from oxygen, s;lfurgtmu'ogen, indanyl;
- CH[ er r ] - CH=CH- CHipgdyklof2.2.1)-2-hepien blcyclo[i@‘l tanyl Cigalkylstifiiy kﬂ?YlsulﬂmyFm?

yh
3, 4 5;
der ri);I kyl sul fonﬁl-mlbY%sBM%‘!ﬂ?!ﬁﬁ]' ro%‘/&h’b
subgroup within saryd, ﬁwﬂ:ﬂyhthenyl,dbragylocpxwmﬂkymaahmm 6-or7-mcmbmhnds
of formula 56) or lﬂ&gﬁg@?g&{erﬂﬂeﬁmghé&T@B'hﬁw&hm}ns%@é:@dﬂmﬁbﬁiiek D ggen; a

saturated 5-, 6- of eterocycle contal ni ng one Of two

het er oat ons sel ect“é’ff’ﬂen' from oxygen, sulfur or nitrogen; indanyl;

bi cycl o[ 2. 2. 1] -2-heptenyl; bicyclo[2.2.1]- 25 hept anyl ;

([ err]al kyl sul fah)R“ls@walkm trifingrometbyl; qmgmmuycmﬂlummwmmne or

two substit t@,r.ycwsammhmd@emséﬁ of tm‘z@h S8sBRted WA NG, ammbr hﬁmy

t hi enyl, furanyl er cl oal kyl a saturated’5-, 6-
7- menber ed tero&‘d‘g‘ykgt??‘é?fl’lmﬁ ®Bne or two heteroatoms sel ected

from oxygen, sul fLR“mamdlmegmnula 30 Preferred conpounds are those
conmpounds of formula (gReor of acg ngounds of fornul a (I") wherein R4

is (err]cycloal kyl; ﬁ"i‘ﬁ’\yd oal Kyl am nocarbonyl ; or (err]alkyl
substituted Wi C[ err]al kyl car bonyI am no; or . R err]

is a radical of fehemeinRSis C1.5alkyl substmnﬂ'enh]:arboxyl C;.4alkyloxycarbo@;al, dminopr 35
-NH R err] moHe fein Rlerr] is Cerr]alkyl

20. 0- oNl'?
substituted with carbox e xycar a
mono- or di (Jerr]alkyl r %" 'é%ﬁ‘ﬁ %H‘HFY% bonyl; <r?1-658k)'lS!lb!itl‘llﬂl-‘v(i"Vlth
hydroxy, carboxyl, C|.4alkyloxycarbonyl amino, mono- or
di(Cj4alkyhamino, Het! or ary);

25  4) RSis C)galky);

5) R4 and R5 taken together form a bivalent radical of formula :

-(CH2)q- (b-1);

-CH»-CH>-0O-CH»-CH»- (b-2);
30 -CHj-CH,-N(R8)-CHy-CH»- (b-3); or

-CH;-CH=CH-CH>- (b-4);

wherein nis2,3,40r5;
R8 is hydrogen, Ci.¢alkyl, Ci.galkylsulfony! or p-toluenesulfonyl;

35 6 -A-B- is a bivalent radical of formula (c-2).

An interesting subgroup within said fourth set of groups consists of those compounds of
formula (I) or of compounds of formula (I') wherein
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-<16- R7 is hydragen; Cerrlalkyl; ( err}alkyearbonyl;
Cerr]al kyl substituted with hydr oxy, carboxyl,

Cl[ err] al kyl oxycar bonyl, am no, nono- or

di ((Jerr]alkyl)am no, Het[err] or aryl; or Rlerr] and err] taken
t oget her foWR93MBYal ent radical of fornmula: 5 -(CH e -
(b-1); -CH err]-CH err]-0-CHerr]- CH[err] (b-2);
-CH err]-N(Rerr])-CHerr]-CH err] - 15-(b-3); or

-CH err]-CHCHCH err] -, : (b 4) wherein nis 2, 3,
4 or 5; 10 I s hydr ogen,

d err] al kyl sul R yﬂcbﬁﬂl{Ybe‘WﬂBﬂeg SWFYL carboxyl i&@&ﬂm‘m
conpounds are t hogy ¢Sadiidaliyldhninedarboniylyor G).6dlyl substtutedawirineyanks, antino, hydroxy,

formula (1) Mer%dﬁgﬁﬁg‘mﬂ&g%ogen a saturated 5-, 6- or 7-nenbered

het erocycl e one’of two heteroatons sel ect ed from oxygen,
sul fur or nitrdfledsaradical offapalag 2. 2. 1] - 2- heptenyl; ([err]al kyl sul f onyl ;

aryl sul fonyk; or Chmé] al kyl@aawhset i tuted with one or two substituents
each i ndependent | y,select ed ‘ra gm pyri d| nyl, thienyl, furanyl,

([ err]cycloal kyl a satur 12 d 5-, 6- or 7- rrenbered heterocycl e

cont ai ni ng one or whexgin RS mﬁmawbﬂwlﬂﬂéﬁ'lmxﬂr Eantikylgeycarbonyl; gping,
nitrogen. 20 Mor e pref er,,;,ﬁg_ alt§1)ahifo [H@ber ggrpounds of formula (| )
or of conpounds of | a # als
met hyl substituted with %1(' Fc&éﬁk%w% éﬁ%ﬁbﬁ%‘w 'Err]
is hydroged® Rlerr] is qehy@mkkmboﬂfleﬁl-}alkﬂommbo@nmnoqlmpal kyl, or
Rlerr] and Rlerr] ar g,(@_gmﬁsﬂgﬁ&l]ﬁp dranikm a radical of for mul a

a

(b-1) V\:heI‘EInrkf é{ A- B- I val radi cal of formula (c-1)
wherein R err] ®™nd ‘@“ﬂ]l %re both hydrogen, Y is methylene and L is 25
hydr ogen. R4 and RS taker togeshexdfonn apivalenisadical offakmolaed from 1-[[1

-[3-(cycl opentyl oe@ﬁ 4- met hoxyphenyl ] cycl opyl ] met hyl ]- 1, 3-di hydro-2H
I m dazol - 2- one; 2n° &

1-[2-[ 3- (c%l opeh@ﬂ‘%@%ﬁﬁ%phenyl] b-Net hyl propyl ]-1, 3-di 30
hydr o- 2H i mi daz o+CH>-@H2-N(@R8)-CHa-CHa- (b-3); or
[ 2-]3-(cycl opent hoxyphenyl | progy! 1 -1, 3-
di hydr o- 2H i mi daz%*l ?%ne wr% Lo
1-[ 2-[ 3- (cycl opr O¥RFmRt hBM 3448EPhoxyphenyl | -

propyl]-1, 3-di hydr o- 2H i RB ikddiogen,ayesalkiylh €1 phlkylsuifayl oxgaiclyenesulfopylabl e aci d

or base 20 addition salts and the stereochemcally isoneric forns
thereof. 35 ﬁ%ﬁ‘duﬁ'vﬂﬁﬁﬁ?a‘idfoﬁ’ﬁﬁﬁéxbfb‘a &h&kmof/mose“ B- and L

are defined aschrz}pc%ndso {)omf,_.ompou{.‘ eo% on%uae ?I r}gi gen,

saturated 5-, 6- or 7-membered heterocycle containing one or two heneroatoms selected
_ * from oxygen, sulfur or nitrogen; indanyl; bicyclo[2.2.1]-2-heptenyl; bicyclo[2.2.1]-
25  heptanyl; C).galkylsulfonyl; arylsulfonyl; or C;.jpalkyl substituted with one or two
substituents each independently selected from aryl, pyridinyl, thienyl, furanyl,
Cs.7cycloalkyl and a saturated 5-, 6- or 7-membered heterocycle containing one or two
heteroatoms selected from oxygen, sulfur or nitrogen.

30 Preferred compounds are those compounds of formula (I) or of compounds of formula
(I wherein R4 is C3.gcycloalkyl; C3.gcycloalkylaminocarbonyl; or C).galkyl substituted
with amino or Cj4alkylcarbonylamino; or

R4 is a radical of formula :
-O-R6 (a-1); or
35 -NH-R? {a-2);

wherein RS is Cj_galkyl substituted with carboxyl, C1.4alkyloxycarbonyl, amino,
mono- or di{Cj.4alkyl)amino, Hetl or aryl;
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The conpounds of formula (I) can general ly be prepared by N-al kylating a

1, 3-di hydro- 2H-i m dazol - 2-one derivative of formula (I1) wth an
appropri ately substituted al kyl ating agent of fornula erein
Werr] is a \P{\%mlﬁé | eavi ng group such as, for exanple, P&’HJ‘H’ %&gen.
[err] Said N-al kyl ati on nay conveni entIy be perforned in the
presence of a base such as, for exanpl-¥8 sodi um hydride, butyllithium
or sodiumbis(trinmethylsilyl)amde, in a reaction- I nert sol vent such
as, for exanple, tetrah r,ofuran optiong| | 00| ed, o c - pat .
The reaction is preferaéq g“é %L?'I rﬂrﬁﬁ@?’ "‘gﬂﬂ‘f?g e such
as, for ~ exanpl e, hy&gxncﬁnbewlrﬂtgaﬂgdmycMMmahmnmageous to add

to the reaction m xture oL

1,4,7,10, 13, 16- heli(aox Wb'ﬁcpl ecaneegtogg‘{y?]e leéke or a conpl exing

agent such as foR E!@é%ﬂéﬂ' b??’@!l f&’?‘}‘b‘t hanam ne and t he
like. Stirrimsg -(CH#}RY enhance the rate (ﬁly,he reaction. In case

I nternmedi ates of f erein L i repl aced by a suitable
protecting group, W%#Wd N-al kyl th'l on reaction, conpounds
of formula (I) wheCHlarCHi2-N¢ - sai d@®3%pPobunds being represented by
conmpounds of for mitm (CHACH-CBY. be obt aj negh-i Ng art-known deprotection
reactions. hl S ag% t he foI | owi ng preparations, the reaction
products may be |55' lé‘d nay f‘ reacti on nmedi um and, I f necessary,

further puril®i ed accordi Bﬁl!Udmmmaﬂgl,éé@&mbﬂl&ﬂwow-mlmmli n the

art such as, for exanple, extraction, crystallization, trituration and
chromat ogr aphy. Also pmfaﬁhbempmmyabyhowmﬁumdbomnﬁmmmmbﬂn

Pheroi n M 1s an htiiafd, WM%"E‘*'%H&O?%#%ﬁd%?tihﬁomww%ﬁe
for exanple, Li +contaimimg gne or Byapeterogtpma selacted from)pxyigen. Spifirof nitrogen; h
suitable 15 h@cﬁ[ﬁ!d]—ﬁﬁﬁe@ﬁdﬁ%ﬂd yisaiferye; avlsilfonl uxecpfoaﬂ:S’rdiuhﬁméd/Mm

wh i h

nal ogen. || chs e BiGStons cach it SR uahy dhociR Ao by, Beeo Bty o
fornmula (b-1), (%.zyclo@bylapdasatpmted)s 6ver Trmpmberedhaerogycle\contaiming one or (o3 0
provided that thewdrodesthéRabctddront oygédlshilfurot Mirogdh. @ Grignard reagent.

20  More preferred compounds are those compounds of formula () or of compounds of
formula (I') wherein R} is C3.gcycloalkyl or methyl substituted with C3.7cycloalkyl, R2
is C1.galkyl, R3 is hydrogen, R¢ is C}.galkyl, RS is hydrogen or Cy.galkyl, or R4 and RS
are taken together to form a radical of formula (b-1) wherein n is 2, -A-B- is a bivalent
radical of formula (c-1) wherein R® and R10 are both hydrogen, Y is methylene and L is

25  hydrogen.

Most preferred compounds are selected from : _
1-[{1-[3-(cyclopentyloxy)-4-methoxyphenyl]cyclopropyllmethyl]-1,3-dihydro-2H-
imidazol-2-one; 1-[2-[3-(cyclopentyloxy)-4-methoxyphenyl]-2-methyipropyl]-1,3-di

30  hydro-2H-imidazol-2-one; 1-[2-[3-(cyclopentyloxy)-4-methoxyphenyl]propyi]-1,3-
dihydro-2H-imidazol-2-one; and 1-{2-[3-(cyclopropyimethoxy)-4-methoxyphenyl]-
propyl]-1,3-dihydro-2H-imidazol-2-one; the pharmaceutically acceptable acid or base
addition salts and the stereochemicaily isomeric forms thereof.

35  Whenever used hercinafter, R to R10, Y, -A-B- and L are defined as under formula (I)
unless otherwise indicated.
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Sald reacti on nmay be perforned in a reaction-inert solvent such as, for

- exanpl e, di met hoxyet hane, tetrahydrofuran or diethylether. St| rring

- and heating may enhance the 5 rate of the reaction. In | medi at es
of forrrul&"{”P,l"ﬁ,herei nLis replaced by a sui t abl emm group,
are used in said reaction, conpounds of fornmula (1) wherein L S
hydrogen, said conpounds bel ng represent edf-by conmpounds of for rrul a (l-a),
may be obt ai ned usi ng art-known deprot ection reactions.

sard T Corpsmeons o rbnRuDienh ey e plahdd ?Wﬂ%h‘"%'aa%onéem ety

be prepared (BH-imidazoh-Peine derivative Qﬁfomu )ewmummwlvénbmm@h
fluncti onal deygelfyu 1R Wheielh Wit a raccve VR Beouplsuch ok sy d such

as, for example [err] Said cyclization
may be perform‘Fn a reactjon inert solvent éuch as, for exanple,

wat er, nethanol or a mxtuTe tlbereof Sti rr| and he ti ng may enhance the
rate of t he re of. ' R0 win par [ cﬂ%ﬂb‘l?gs of formula
(lI-a- 1) wherein R[erH ydc %y antl Y |s'ma£hy eme— s d conpounds
bei ng represented by f?; | a ('F-a 1-1), nay e prepared by cyclization

of an internediate of mula (VI- 1) wherein P is hydrogen or, preferably,
s a strinethylsilyl pr®®ecting group or @ functional derivative
thereof, in a manner anal ogous 25 to the one described for the

prepar ati on oSaidNeaticgknion dnayfcohvenientlybé perforthgd inrtheprasence of a base suchrasiifort e of
formula (V). example, sodium hydride, butylithium or sodium bis(trimethylsilyl)amide, in a reaction-
inert solvent such as, for example, temrahydrofuran, optionally cooled on an ice-bath.
10  The reaction is preferably performed under a reaction inert atmosphere such as, for
example, oxygen free nitrogen. It may be advantageous to add to the reaction mixture a
crown ether, e.g. 1,4,7,10,13,16-hexaoxacyclooctadecane and the like or a complexing
agent such as for example, tris[2-(2-methoxyethoxy)]ethanamine and the like. Stirring
may enhance the rate of the reaction. In case intermediates of formula (IT), wherein L is
15 replaced by a suitable protecting group, are used in said N-alkylation reaction,
compounds of formula (I) wherein L is hydrogen, said compounds being represented by
compounds of formula (I-a), may be obtained using art-known deprotection reactions.

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

20 reaction medium and, if necessary, further purified according to methodologies generally
known in the art such as, for example, extraction, crystallization, trituration and
chromatography.

Alternatively, compounds of formula (I) may be prepared by reacting an organometallic
25 intermediate of formula (IV), wherein M is an appropriate metal ion or metalcomplex ion

such as, for example, Li*, (MgBr)*, B(OH)2+ or Sn(CH3)3*, with a suitable

1,3-dihydro-2H-imidazol-2-one derivative of formula (V) wherein W2is a reactive

leaving group such as, for example, a halogen. In case R4 and R are taken together and

form a radical of formula (b-1), (b-2), (b-3) or (b-4), W2 may also be a cyanide moiety
30 provided that the intermediate of formula (IV) is a Grignard reagent.
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#19- [err] —Compounds—of formul a{l<a-1) may al so be prepared
by cyclization of an internediate of formula (VII) or a functional

“derivative thereof in the presence of a suitable isocyanate, 5 such as,

for exanple, potassiumisocyanate or trinmethylsilyl isocyan [err]
A ternatwe‘P?’"%U%ounds of formula (l-a-1) may al so be pr%ﬁo :

reacting an 10 internmediate of fornula (VII) with a suitable cyani de such
as, for exanple, potassium cyani de, t4&s obtai ning the correspondi ng
N-cyani de derivative which may be further hydrol yzed in the presence
of an acid such as, for exanple, hydrochloric acid, keeping the pH of
the reaction mxture basi > The thus for d cor espondl ng ureum derivative

is t hen further nthe p n excess of an_acid such
as, for exanple, 15 R ro h|%I’IC émgﬁ ?'&e -coﬁ% nd of formul® (l-a-1).
[err] Conpounds gf/fornula (I-a) WnBreln ~R-B- is a radical of
formula (c-2), said 2R°0 conmpounds bei ng represented by fornula (I-a-2),
can be obtained by cyclizafbn of an i nt erMedi ate of fornula (VII1) or
a functional derivative thereof in the presence of a sui t abl e reagent
such as, for eSgidpdactioninfsispeeformedin Mreaction-iert salvnosuchals,ifos ckamples .

dimethoxyethane, tetrahydrofuran or diethylether. Stirring and heating may enhance the

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

suitable protecting group, are used in said reaction, compounds of formula (I) wherein L

is hydrogen, said compounds being represented by compounds of formula (I-a), may be

obtained using art-known deprotection reactions.

10 Compounds of formula (I-a) wherein -A-B- is a radical of formula (c-1), said
compounds being represented by formula (I-a-1), can conveniently be prepared by
cyclization of an intermediate of formula (VI) or a functional derivative thereof in the
presence of a suitable acid such as, for example, hydrochlaric acid.

3
',‘ R 0 0—Cy.qalkyl
R'O—Q—C—Y-NH—C—NH—CH-C—O—CIM}'! —
) RS Rlo R9
R°C (VD R3 R‘ (8]
S N)L
- R'O—Q—g—v— N-H
Rs )=(
R20 R RIP
15 : (-a-1)

Said cyclization may be performed in a reaction inert solvent such as, for example,
water, methanol or a mixture thereof. Stirring and heating may enhance the rate of the

reaction.
20

In particular, compounds of formula (I-a-1) wherein R3 is hydroxy and Y is methylene,
said compounds being represented by formula (I-a-1-1), may be prepared by cyclization
of an intermediate of formula (VI-1) wherein P is hydrogen or, preferably, is a
trimethylsilyl protecting group or a functional derivative thereof, in a manner analogous

25 1o the one described for the preparation of a compound of formula (I-a-1) from an
intermediate of formula (VI).
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The conpounds of formula (1) can also be converted |nto each ot her

-follow ng art-known procedures of functional group transformation. 5
For exanpl e, conmpounds of formula (I) wherein L is ot her t han hydro

“said WOAIRSs being represented by fornula (I- rrmé‘"@?}gred by
reacting a conmpound of forrmula (I-a) with L"-V\[err] (I'X), wherein L"

is the sane as L defined under formul-d9{ 1) but other than hydrogen and
WB is a reactive |eaving group such as, for 10 exanpl e, a hal ogen atom
[err] Al S0 art - known addrtron reactions may b used to convert

conmpounds of formul

(I:tf) into co of forrrula
Compounds of for 190 wherecrfn - A- EBO# radr cakpo %I a (c-
sai d conmpBifgs ?rg&‘zerﬂ'b‘&?e‘h‘!"e Ror mura— R ﬁ}?ﬂﬂ‘
by hydrogenatio R* conpounds ok“’fo-roWl(l b) n RA- B-
radi cal of forrﬁrqloa (c-1), said conpounds 20 bei ng ?épresent ed lwﬂforg?ul a

(I-b-1), using art-known hydro enatron t echni ques. For | nst ance,
hydrogen in the presence of a it abl e catal yst such as, for®ekBnpl e,

pal | adi um or platinum supported on for instance charcoal nmay be used
as an appr opr i Gemepounds ofiffounulydraal)imay alsgde prepazd by cydliaptionof an intermediaiof
(I-a-1) can b mﬁmm soé,g;,@l a
(I-a- 2) usr ngefgiriﬁ ?own déh%%‘qenatrg% techm%ﬁﬁ Eor a?{rlrlgb!:nlce refl uxi ng
a mBourticRps: '(H°'a<§ YA ij0gyanatear IMARYISYL SOCYEBAE 1\t such as, for
exanpl e, p xyl ene, i n tshe presence of a suitable catalyst such as, for

exanpl e, palladi umor plat)]
be used as a dehydro

m R‘ _ supporOed,_pnylf Or iotyahatnCe charcoal may
(?biiﬂ-%#—cﬁﬂe—o-clmyl (al)
RS RIO RS .

vn)

Alternatively, compounds of formula (I-a-1) may also be prepared by reacting an

10  intermediate of formula (VII) with a suitable cyanide such as, for example, potassium
cyanide, thus obtaining the corresponding N-cyanide derivative which may be further
hydrolyzed in the presence of an acid such as, for example, hydrochlaoric acid, keeping
the pH of the reaction mixture basic. The thus formed corresponding ureum derivative is
then further cyclized in the presence of an excess of an acid such as, for example,

15  hydrochloric acid, to a compound of formula (--a-1).

rR? acid excess

| R O-Cyqalkyl cymmide  ppy>7  aid
R!'O cI:—Y-NH—CH—c—o—c,..axkyl (d-a1)
= RS R!O R9

R20
V)

Compounds of formula (I-a) wherein -A-B- is a radical of formula (c-2), said

20  compounds being represented by formula (I-a-2), can be obtained by cyclization of an
intermediate of formula (VHI) or a functional derivative thereof in the presence of a
suitable reagent such as, for example, phosgene, ureum or N N'-carbonyldiimidazole.
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The conpounds of formula (1) nay aI so be converted to the correspondi ng

‘N- oxi de forms follow ng art-known procedures for converting a
trivalent nitrogen into its N-oxi de form Said N oxidation reaction
may generalW?’ﬂg'%r ried out by reacting the starti nECHERSSPY  of

formula (1) with 3-phenyl-2-(phenyl sul fonyl)oxaziridine or with an 5
appropriate organic or inorganic peroxide.-28ppropriate inorganic peroxides

conpri se, for exanple, hydrogen peroxide, alkali netal or earth

al kal i ne netal peroxides, e.qg. sodi um per oxi de, pogaSS|un1per xi de;
appropriate organic rogsdes maygICcEMri se peroxyﬁe0|dﬁssuch’2€, for
exanpl e, benzepggar, r CyACl substit _
benzenecar boperoXoi [ 0+ Nﬁ éﬂigﬁ%?ﬁ%Enzenecar ope I C] Cld NH
per oxoal kanoi ¢ 1 I ds, g peroxoacetlc aci d, alkﬁi ydrop%rOX|$es( @ g.
t-butyl hydroperoxide. Sui t abl e solvents are exanpl e, Riat |

| oner " al kanol's, e.g. ethanol & the Iike, hydrocar bqpg2) €. g.

tol uene, ketones, e g. 2-butanone, hal ogenated hydrocarbons, e.g.
dlchloronethan | oned
her ei nabove may % epar eﬁnﬁ?{g& n@’gﬁ%%'{' wqﬁ%@ﬁ&ﬂﬁfﬁtﬂfﬁd '
particul ar, _i npwceshigsf funcienal grogp ransfoymatiolay be prepared by first
N—acylatingﬁan an1ne of formula (X) with phenyl chloroformate or a

functional der anﬂamplethmnmhdsdfszuhuha)thMhambMamanmm ently be

f d i c[;,gg&ﬁ "[%Qﬁd
gle{:hﬂ)?grrelt Eaﬁe enzene gg\rﬁ’g?&nﬁ‘w@t’gﬁ?&& e (‘)’ﬁ an éae bat h, and
in t he pﬁegméosmu’aébvm (IX)pwhesginy is.the spmpesasds defined HBdeEni ne
or sodi um fonnblaqmrﬁwaaéﬁhaxﬂﬁyﬂrdgbmmmis mﬁbtivaldahﬁgdmpeuﬁlm for

subsequent r - (di - C err]al kyl oxy) et hanam ne or a
- functional We“%ﬁ}ﬁ g‘r’%%‘ém' to forman internedi ate of formul a

(VI). Said reaction gan convem Q;ntly be perforned in anrseactlon |n@rt
sol vent 25 such ag| forR exanple, 1,4-dioxane, in th es@hce o a base
such as, for e e, C—YN; Nethyl B‘t—Wé’na—m—ﬁeR‘ -t-lhe
presence of a catal sygh as afpor exanpl e, R’ A—B
N, N-di net hyl - pyrirdonanmi ne. Stirring and el evat ed temratures may enhance
the rate of the reaction [err] Al so, interne it es of
formula (VI) may be d|recg'f')y formed by r@actlng an internedia e of

Also art-known addition reactions may be used to convert compounds of formula (I-a)

15  into compounds of formula (I-b).

Compounds of formula (I-b) wherein -A-B- is a radical of formula (c-2), said
compounds being represented by formula (I-b-2), can be prepared by hydrogenation of
compounds of formula (I-b) wherein -A-B- is a radical of formula (c-1), said compounds

20  being represented by formula (I-b-1), using art-known hydrogenation techniques. For
instance, hydrogen in the presence of a suitable catalyst such as, for example, palladium
or platinum supported on for instance charcoal may be used as an appropriate
hydrogenation agent.

25  Compounds of formula (I-a-1) can be prepared by dehydrogenation of compounds of
formula (I-a-2) using art-known dehydrogenation techniques. For instance, refluxing a
compound of formula (I-a-2) in a reaction-inert solvent such as, for example, p-xylene,
in the presence of a suitable catalyst such as, for example, palladium or platinum

supported on for instance charcoal may be used as a dehydrogenation technique.
30



forml a (X) with a suitable reagent such as, for exanple,
s WD 96/314185 e

PCT/ EP96/ OI 394 -22-
* et hani socyanat e, phenyl [2 2-di (C[err]al kyl oxy)]ethyl)carbamate or
“functional_derivative of any one of said reagents rr] 5
_I'n parti.cuWV2963148% or nedi ates of fornmula (VI-1) may be pengQE“Hb' Yacting
an intermediate of formula (X) wherein Rlerr] is a hydroxy group or,
preferably, a protected hydr oxy groups2ithe protective group P being a
trimethylsilyl protecting group or a functional derivative threof, and

Y is nethylene, said internedi ates being represented by 10 fornul a (X—I)
with N-[ 2, 2- diThepempquaix wmﬂyﬂ}msmgﬂmﬂmlmwmwm
functi onal defontaifoliavihgft-Rdwn procedures Fotcoivertig al trivaéntaittogee inwits f or rrul a

I(>’|/'I[ :az mg,glna?g (@11: orﬂ?bg&ﬁf&&vﬁﬁgel n %'ﬁ]@%};‘ MVP&IQ gr(ﬁjp such
as, for esaring materiahof forayla (I) with 3tp§¢tp)1l-2-(phenylsulfmyl)oxamdme or with an
S  appropriate organic or inorganic peroxide. Appropriate inorganic peroxides comprise,
for example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g.
sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted
benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic
10  acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperoxide. Suitable
solvents are, for example, water, lower alkanols, e.g. ethanol and the like,
hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.
dichloromethane, and mixuwres of such solvents.

15  Intermediates mentioned hereinabove may be prepared following art-known techniques.

In particular, intermediates of formula (VI) may be prepared by first N-acylating an
amine of formula (X) with phenyl chloroformate or a functional derivative thereof. Said
N-acylation can conveniently be performed in a reaction inert solvent such as, for
20  example, dichloromethane, benzene or toluene, optionally cooled on an ice-bath, and in
the presence of a base such as, for example, N N-diethylethanamine or sodium-
bicarbonate. The thus obtained intermediate may be subsequently reacted with 2,2-(di-
Cj.4alkyloxy)ethanamine or a functional derivative thereof, to form an intermediate of
formula (VI). Said reaction can conveniently be performed in a reaction inert solvent
25  such as, for example, 1,4-dioxane, in the presence of a base such as, for example,
N N-diethylethanamine, and optionally in the presence of a catalyst such as, for
example, N N-dimethyl-pyridinamine. Stirring and elevated temperatures may enhance
the rate of the reaction.

0-C,qalkyl

R, c:-c—o—@ NH;—CH—C-— 0—Cj.qalkyl
, | R R"’ R9
R OO—?—Y—NH; oD

R%0
30 X)

Also, intermediates of formula (VI) may be directly formed by reacting an intermediate of
formula (X) with a suitable reagent such as, for example, 2,2-(diC;4alkyloxy)-



20 Alternatively, internediates of formula (VII) may be prepared by
teacting an internediate———. of fornula (l1l)—wth

2,2-(di (Jerr]al kyloxy) et hanam ne or a functional derivative thereof.

WD 96/ 31485 PCT/ EP96/ 01394
-23- [err] Sonme of the internmediates of fornula (X) are
_descri bed WO¥31485 00968, WO 93/ 15044 ~and WO 93/ 1504FCT 1394 |
particular, internmediates of formula (X) may be prepared by rating an

i nternedi ate of formula (111) with ar22-nternedi ate of fornmula (X 1)
wherein Mis an appropriate metal ion or netal conplex ion such as, for

A L AR NP RCETRECE R C R R S TR

protected int mfmylonﬁafsaﬂfmipnmul a (X) may subsequently be deprotected by

art - known t echni ques such as, for exanple, acid hydrolysis.

[err] 15 Intermediates of formula (X) wher @11 %% 3 direct bond or
Clerr]al kanediyl, said Y being r detQled b0~ Cisalphd sai d

i nt er redi at es bei ng rat’resgmt ed by fornmula ®®¢)R® may be prepared by
reduci ng the unsafur rhon-nitrogen bond in the internedi ate f
formula (XII1) V\Ft‘h@r&m‘% NReq T ng agent such as, tor exanpl l'ithium
al um ni um hydr Bgldrogen in the preseffce of a catal yst such as,

formula (XI11) may also bd® epl aced O_C_Nﬁl.m.td;.o.ngj_cggﬁylvat i ve t hereof
such as, for exanple, an oxine noiet err]

3

for exanpl e, Raney®Pckel. 20 The @nl deOrml ety O-chlhhiyll nt er medi at es of
Rlo R9

In particular, intermediates of formula (VI-1) may be prepared by reacting an

intermediate of formula (X) wherein R is a hydroxy group or, preferably, a protected

hydroxy group, the protective group P being a trimethylsilyl protecting group or a

functional derivative thereof, and Y is methylene, said intermediates being represented by
10  formula (X-1), with N-[2,2-di(C1-4alkyl)ethyl]- 1H-imidazole- 1-carboxamide or a

functional derivative thereof.
O0~Cy.salkyl
-C—R®
a2
R‘O—Q—g—cnz-mz (VI-D)
R20 R _
X-1)

15  Imemmediates of formula (VII) can be prepared by reacting an amine of formula (X) with
an intermediate of formula (XI) wherein W4 is a reactive leaving group such as, for

example, a halogen.
RS
| II{4 lO—C|.4alkyl
RO C—Y-NH; + Wé~-CH—C— 0—C).qalkyl (\) 1))
= RS RIO R9
R20
(09 X0

20
Altematively, intermediates of formula (VII) may be prepared by reacting an intermediate
of formula (III) with 2,2-(diCj.salkyloxy)ethanamine or a functional derivative thereof.



25 Sone of the internmediates of forrmula (X 11) are described in WO

92/00968, WD _93/15044 and MO 93/ 15045 : WO 96/.31485

PCT/ EP96/ 01394 - 24- In
-particular, internmediates of formula (XI11) wherein Rerr] and R err] are
t aken together to forma radical of formula (b-1) and Y is a direct
bond, sai dCWOP6BI8Bdi at es bei ng represented by fornul RCTERPYUBN 1y pe
"prepared by reacting an intermedi ate of fornula (XI'11) wherein

-C(Rerr]Rerr])-Y - is -CH2-, said interr3di ates being represented by
formula 5 (XI11-a), with Werr]-(CHerr])[err]-Werr](XV) wherein Werr]
Is a reactive | eaving group such as, for ex ral ﬁ! a halogen, and n is
2, 3, 4 or 5. [err] 10 Sai d reaction i niently be perforned
in a reaction inert solventgsuch,as, for NHz’Cfévﬂ"ecl-dﬂrer

o f & de, ,and mR‘?leR’presence of benzyl -

tri et hyl ammoni um chl oR @e€and ¥ Qa¥eWsucmas—tor—exampre, <&@ um

hydroxi de. Stirring aprerel (n?at ed tenperatures may enhance the rate of
the reaction. 15 | nt R%*@edi ates of fornula (X) wherein Y is nethylene and
R5 is hydrogen, said i nt er@di ates being represented by fornula (X-a),
may be prepared by reducing a nitro derivative of formula (XIV) with a
sui t abl e r eduSong of geliitermedintedof fdrmnlammpldesmbedxhlwmm&lw@%llﬂm

hydride. [errly,g wo93/15045.
5

tetrahydrofuran or di rret hy]

In particular, intermediates of formula (X) may be prepared by reacting an intermediate of
formula (III) with an intermediate of formula (XII) wherein M is an appropriate metal ion
or metalcomplex ion such as, for example, Li* or (MgBr)*, and P is a suitable protecting
group such as, for examble, {1,1-dimethylethyl)oxycarbonyl. The thus obtained

10  protected intermediates of formula (X) may subsequently be deprotected by art-known
techniques such as, for example, acid hydrolysis.

RS
4
R K P deprotection
R'O C-Y-w!' + M-N~ fs)
—/ RS - Np
' R?0 _
a ' XID

15  Intermediates of formula (X) wherein Y is a direct bond or C;.3alkanediyl, said Y being -
represented by Y', and said intermediates being represented by formula (X'), may be
prepared by reducing the unsaturated carbon-nitrogen bond in the intermediates of
formula (XI1I) with a suitable reducing agent such as, for example, lithium aluminium
hydride or hydrogen in the presence of a catalyst such as, for example, Raney nickel.

20  The cyanide moiety in the intermediates of formula (XIII) may also be replaced by a
functional derivative thereof such as, for example, an oxime moiety.

RS : R3

A R reduction R K
R'O—{}—g— Y'-CN R'O-Q—-(l:- Y'-CH;—NH,
=/ RS - RS
R?0 R20
() x)

25  Some of the intermediates of formula (XIII) are described in WO 92/00968,
WO 93715044 and WO 93/15045.



Internediates of forrmula (X- 1) may be prepared by reacting an internedi ate

“of formula ( XVl ) —wherein R4 i s rest++eted to those noieties that do
not interfere with the reaction such as, for exanple, hydrogen,
optionally substituted CJerr]al kyl, Clerr]cycloal kyl, aryl 25 and Het[err],

“with trirrethgslnsilyl cyanide or a functional derivative ”}?r .0 the
presence JYO96I31485 5 syitable catal yst such as, for exanpl'e, odi de,
and in a reaction-inert solvent such as, for exanple,

di chl oromet hane; thus fornming an intermed®4te of fornmula (X 11)

wherein Y is a direct bond and R5 is hydroxy or, preferably, a protected
hydr oxy group, the protective gr P bei a I met hyl si |yl
protecting grBptsulag lvm@m&ff%"gfgﬁfhmwggﬂ%%m%m%&w

i nt er medi at esfopniatadicat pf fomankadbl1and 0 isadisect binkd] said intermediatesdeingequent | vy,
the nitrile daplyvali | = ar&ﬁ%r 3 bdiach

correspondi ngi%ém ne ol.g' ‘P‘E)’?JIQ @H(Q’ﬁﬁum a t}?%ﬁé@#?‘ggﬂnﬁ%g?"gﬂg as,
for exanpl e, (XII) whereingGBHR3-Xids-CH2-, said m%rmedxates being represen formula

PCT/ EP96/ G139¢KIII-a), with W6-(CHz)p-W6 (XV) wherein WS is a reactive leaving group such &5for
reduction w té‘*ﬂ&é’ﬁ%%ﬁﬁ@iﬂ;ﬁwgﬁ%@ﬁ% of a suitable catalyst such as, for

exanpl e, . ] The conpounds of fornula
(I'), the N-oxide forns, the pharmaceutically acceptabl e aci dch or . base
addition salts and tHR® stereochermically isoneric forns tH®rleof, Jare potent

i nhibitors of t ENhogi, e r fsoenzynes
(cAMP-specific R%%%ﬁ-ﬁﬁﬁw—@%%% (adenosi lﬁg cxclyc

3,5 -m)nophospha{!@% I's a key second nessenger, the R20 concentration of
whi ch affects particul _agell activitg t hrough acti vatl ongxfityyenzynes
such as kinases. PDE IV 1S known to hydrol yse- cAVP to its correspondi ng

I

i nacti ve B' -mpnophosphat e tabolite, Hence,.inhibition of. PDE |V

| eads to Yh eﬁﬂaﬁ“f"ﬁm‘ 'B‘Py ﬁ"e"“@ﬂ% 5‘? 2 TRAGKON fngre splvent syich aHfoh as the
respiratory semapiple, matee, tetrabpdrofusancoridimethylsulfoxide, and in/the presgnce of benzylammat or y
celI's, i.e. CeliamhmhdtiithCRIbli&Sand% Hise R A RireRample ubditR NylifoxiJ Stirring

eosi nophi | s, Qn‘ﬁn (i)/t (ﬁs and mast-yg%bl s. JAnu &g of .,allergic, atopic and

i nf | ammat ory and elevajgd ixmperatures may cohancg the Jatp FeE™P by hi gher - t han- nor nal
PDE |V concentrations which result in |ow cA | evel s and

hyper sensi& i vingymediatesef formula 6XX wherein Yds methyleae and®1 s Aydspgenptpid st i nul i .
(Exanpl es of medrfledixBebeim Cpletented\by Forehula(X-SxmaPbepreprreiigaediving axtieei ne
rel ease derivative of formula (XIV) with a suitable reducing agent such as, for example, lithium

aluminium hydride.
3 3
l[z R reduction llz R¢
R'O—O-cn-cuz-noz : R‘O-O—CH—CH2-—NH2
R?0 R20
20 : eav) x-2)

Intermediates of formula (X-1) may be prepared by reacting an intermediate of formula
(XVI), wherein R4 is restricted to those moieties that do not interfere with the reaction
such as, for example, hydrogen, optionally substituted C;.galkyl, C3.6cycloalkyl, aryl

25  and Hetl, with trimethylsilyl cyanide or a functional derivative thereof in the presence of
a suitable catalyst such as, for example, zinc iodide, and in a reaction-inert solvent such
as, for example, dichloromethane; thus forming an intermediate of formula (XIII)
wherein Y’ is a direct bond and R3 is hydroxy or, preferably, a protected hydroxy
group, the protective group P being a trimethylsilyl protecting group or a functional

30  derivative thereof, said intermediates being represented by formula (XIII-c).
Subsequently, the nitrile derivative of formula (XIII-c) may be reduced to the
corresponding amine of formula (X-1) using art-known techniques such as, for example,



from basophils and mast cells or excessive superoxide anion radical
formation by _easinophils.) Hence, the—present—conpounds having potent
phosphodi est erase |V inhibitory properties are deened useful agents
i-n alleviating and/or curing allergic, atopic and i nflammatory
di'seases. The functional effects of PDE IV inhibitors are e.qg. 25
respiratory W@R6BMBSuscl e rel axation, bronchodilation, plat f“?ﬂ!}mgat-i on
i nhi bition and i nhi bition of white blood cell nediator rel ease.

Exanpl es of allergic diseases are bromgsii al asthma, cheilitis,
conjunctivitis, contact dermatitis and eczema, irritable bowel

di sease, deshydrof ormeczemn, urticaria, vasculitis, vulviti s exarrpl es of
at opi ¢ di seases reduction witk hytisogentin theprespreeof 2 syitable gaialyst sueh as, forex

al | ergi c rhinitiganepmigkdlel ated afflictions are, 30 for exanple, psori asi s

and ot her hyperproliferative di seases. The present invention thus
also relates to conpounds of3fornmula (1) as defigted ,P her ei nabove for
use as a nedicine, in partai IaD for use as an tI-QB.Sthma.tIC medi ci ne or
as a nedicine for treatlbu{%p lce-)di-seasasgrl gl Vg _c.@ﬁpmm.d.s k-1 he
present invention 96/ 31485 \__#
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may be used for the nmanufactur a medi canent b@f treating asthmatic or
atopi c gdi seases, nore in"pafticular atopic t)mat itis. The PDE

IV inhibitory activity of the conpounds of, formula

e denopstrated
b 0r s o ot L0 AR e P bl SSREL L
( M\L) phoanbméladahaimatcythestbfdo&epﬂcauylmienmfmsmmdpmth a

?gcgla?rglng?fa;/gct e, use?vtﬁén@ O%il ts‘ne C?D% %g‘gzyh?sxfﬁﬁ\ﬁy?grmj a Iﬁsed

treating thg dedamilped aI | ergic, atopic and i nflammat ory di seases. Such
tests are f p I nstance, "Bronchoconstriction of the gui nea pig trachea in
vitro", 10 Bro@Mh(nﬂommimlogﬂlmsmomdyhogphambm ajkey sd:uomthmssengcrmwo and

theln V|votest gﬁ&gﬁi
Furt her, the preseér??&%:dg?r%ghvrﬁughaﬁgéve on 9ery oW 1 nﬁ%l tor actl |ty on
t he phos pf8eh W%@Fé&h&g%@ AMPtp its ndinerinactiye

fam ly). |nhibi t3-moncfhosphatcihetabolice. Hentd, itﬂublﬁiiﬁ)leDEt\éhdds tb@nelevaion‘oat i on

g](c)nf'l’a\g/(i)t: Pet POI’ CM t W@’ﬁ?‘%ﬁa&?&% rs"f axal%'l on o?%e ear.

the treatnent ofvariers of inflammagary geliselqcertain lygph ecmdesrhammﬁtw l§é‘&§es
car di ovascul ar eomnoplﬂ&,fmiosytedmrrﬁasr-ane Anﬁiﬁmexrofdne:memaﬁdmnmmmnt

RREPTITS, gt s AL SRS
si de-effects.  resultinjowcAMB el BEd PWSRWQ}PWOF' the thus affeqted erlls for exgitatory
gastro-int eg0i natimaii CtExﬁﬁﬁle@éf:‘saldN@ﬁérsdhﬁmmy are forieRariple, crcdssivo hvamiritTeiease
however, have T guChdsSilis ald'mbll Seitki ek Qsditt Sipbrokih alibf fkiical hriidtion by

cosinophils.) Hence, the present compounds having potent phosphodiesterase IV

inhibitory properties are deemed useful agents in alleviating and/or curing allergic, atopic

and inflammatory diseases. The functional effects of PDE IV inhibitors are e.g.

25  respiratory smooth muscle relaxation, bronchodilation, platelet aggregation inhibition and
inhibition of white blood cell mediator release. Examples of allergic diseases are
bronchial asthma, cheilitis, conjunctivitis, contact dermatitis and eczema, irritable bowel
disease, deshydroform eczema, urticaria, vasculitis, valvitis; examples of atopic diseases
are dermatitis and eczema, winterfeet, asthma, allergic rhinitis; and related afflictions are,

30 for example, psoriasis and other hyperproliferative diseases.

The present invention thus also relates to compounds of formula (I) as defined
hereinabove for use as a medicine, in particular for use as an anti-asthmatic medicine or
as a medicine for treating atopic diseases. Thus the compounds of the present invention



may be denonstrated in the test "Gastric enptying of a caloric neal in

rats". 25 The designation - PDE IIl and.lV as used herein refers to the
classification by J. A Beavo and D. H Reifsnyder, TIPS Reviews,
April 1990, pp. 150-155. The conpounds of the present invention also

have cytokine inhibitory activity. A 30 cytokine is any secreted

pol ypepti de WRPHHMects the function of other cells by nmodRCAEPPEPI

i nteractions between cells in the inmune or inflammatory response. Exanpl es
of cyt oki nes are nonoki nes and | ynphoki26es and they nay be produced
by a wide variety of cells. For instance, a nonokine is generally
referred to as being produced and secreted by a nononucl ear cell

such as a rracropmggeaWGﬁ@'rmMWBﬁﬁmW‘ﬁf%F‘%g‘“’EE#W&PB’&uce
monoki nes, such gised3és, o inlpatticatar f6pi¢ dermhtidy obl asts, basophil s,

neut r ophi | s, endot heI i al cells, brain ast rocyt es, bone marrow stromal
cells, epideral L B activi AEQ Spare
generally referre to as e|n produc Exanples
of cytoki nes ¥ ncgdest {lphibitiog gk rerombipans ‘}qu‘H?"&“P@fﬁé

96/ 31485 phosphodiesterase type IV B produced in insect cells with a baculovirus vector”. Several
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2), Interl eukin- gw(nrq_ang)mvurotesuima Q;E"Wmﬁ pﬁgs_e{nlne of\%cr%“s’?‘élz'gsact or

([err] TNF) and formuladBtin reating erd@aqnbgdel i tagnpic and

cyt oki lnetsgemflcea&shteﬁeghm ‘!Btomwdiibﬂibhélﬂifﬂl@gtﬁﬁr T:Nt_:heﬁ)i@ﬁﬁﬁ‘l ve o:
unr egul ate roduct. on. i s ating
a nunber of sea% W“SH'”?'REE{J‘EF Wé@%&%&e%gﬁl%gyﬁgﬁ
spondylitis, ost mqudmem:nefongmynmmm4 s, and other arthritic

conditions; sepsis, septic shock, endotoxic shock gram negati ve sepsis,
toxi c shock syndmer twpfeienfmoﬁmsoﬁyedﬂﬁbérymﬁmwquﬁmﬂhé al

mal aria, chronic :Cﬂh? 13 Ofidnsh nary
sar coi dosi s, bonB gsop#l on % yic’i‘l seases; er u3| on | I’lj Yy, mﬁ&g@r us
host reacti o aP@’E gplar; PDE U1 leads 19,43 cleyatipa of “‘ the cardiag myisgls, ‘bﬂ@b?t‘@“mg

i nfection, such wewddwmmmam&&mmyasmmmﬂoﬁmﬂkhm In

Ny each '@&%WW%@&?%%%WW R

tissue format.one ly are undesinggl. masahmmwpe@ndsml%bﬂ@EW%@m 15
The cyt oki ne i nhicker edricertfatibns ds Yhed fintiili CPDE WD ahdickBer@peutio nsthay Helaljused &) as

t he inhi bi tl%gt Oﬁvorg%cﬁélg{géé[llrs%ﬁ dgduction, may be denonstrat ed in the in

vitro test on 1 human whol e bl ood cul t ures”
~In addition, the corrpounds f the ‘gggsent I nvention are expect d to show no

or little 20  efddeeM Cinhibt & $ause advergg gastrpinsestinal side gHfeces, Mpstof 1 o
i nstance, the " Tdmtpresemicompounds, however)yhave few effects onliiie gaswmo-intéstioalitrab, whichon

Of e ar oma! aseyag by ilorsisd in ek astic e ofa caorctiaPlnrhg® of the

aromat ase acsg vi

The designation PDE IIl and IV as used herein refers to the classification by J. A. Beavo
and D. H. Reifsnyder, TIPS Reviews, April 1990, pp. 150-155.

The compounds of the present invention also have cytokine inhibitory activity. A

30 cytokine is any sccreted polypeptide that affects the function of other cells by modulating
interactions between cells in the immune or inflammatory response. Exampiles of
cytokines are monokines and lymphokines and they may be produced by a wide variety
of cells. For instance, a monokine is generally referred to as being produced and
secreted by a mononuclear cell, such as a macrophage and/or monocyte but many other

35 cells produce monokines, such as natural killer cells, fibroblasts, basophils, neutrophils,
endothelial cells, brain astrocytes, bone marrow stromal cells, epideral keratinocytes,
and B-lymphocytes. Lymphokines are generally referred to as being produced by
lymphocyte cells. Examples of cytokines include Interleukin-1 (IL-1), Interieukin-2 (IL-



In view of their useful PDE IV and cytokine inhibiting properties, the
subject conpounds 25 nmy be formilated i.nto variaus pharmaceutical forms
for adm ni stration purposes. To prepare the pharnmaceuti cal
-conmpositions of this invention, an effective anmount of the particul ar
conpound, in base or acid addition salt form as the active_ingredient is
conbi ned | WO31#3t ¢ adm xture with a pharmaceutically acc’éfn“l’ﬁf"@l rrier,
“whi ch may take a wide variety of forns depending on the form of
preparation desired for 30 admi ni strati e#?- These pharnaceuti cal
conpositions are desirably in unitary dosage form sui t abl e,
preferably, for admnistration orally, rectally, topicall y percut aneously,

by i nhal2) hulleokln-lﬁ,(npé) daresioukin-8 (LeB: slpha-Turaor Necrosis| Factor (0 BNB2adi ng

t he corrpo&hqga m.f orm any of the usual phar maceut i cal
medi a may be enp oye@r suc Ctg exanple, water, glycols, oils,

Cuspons: ong,  SyR kg e lﬁﬁwne@hﬂe@%%%ﬁ%@%“ "

starches, § TNEm:dnmonksamiplmwdmlmcdwnge:emmm”ndmbemfdgms ng agents

and the |ike iipafhie AR3RaBl anhri 155 g il S
Because of thelr eaSe I n adm ni stratlon capsul es
represent the m%a%mnéﬁ@ﬂi:ﬁﬁfsaﬂp%ilﬁ%ﬂa?‘?mé“%Fﬁm\m SRS 50l i d

W) 96/ 31485  toxic shock syndrome, adult respiratory distress syndrome, oexebml malaria, chronic
PCT/ EP96/ 0139

28-
phar maceuti cal car rm%}ngagpemr%slls%a&e,lsmcoms pulm%l a0 par enlfoer éﬁm""“
conposi ti dfs, diseasasemepsriusion injury, mftlveaga f tpactionpallogeafiseieptions, fgyarapd ot

least in |argam asddehomuaﬁhﬁmasﬁmmmxﬁmmzmloe, to aid

Srepared I Mﬁf&cﬁﬁﬁ&#ﬂgﬁﬁtﬁ@ﬂmﬁﬁmﬁwm QAR ot on
or a mxture oMDS;ARGEAIDIaelaed complew)s kelaig fymasian, *#t@@#afgmae%h@ﬁons
may al so be prmdxceﬂnmams@mgs appropriate liquid carriers,

st Dbl e fiar o ey @ihe ifbitont fediBY of i ElRpQSof ?‘““‘t‘?ﬁkp‘f‘ ona‘fﬁmﬁ‘%#p'r ses
a penet rf WE’M@!‘-WY&’Q@HF‘OWPGM the dn,vifra st Gyaold

optional |l y cOfuynfasGvhiiid Blood cultures®i t abl e additi ves of any nat ure | n m nor
proportions, which additives do not cause any 10 significant del eterious

effects on th on
to the skin a;ia?&l M%DW‘%l?Fﬂ? p'%tel et ﬂ%"’g&gg‘él Wconpgisdlet i ons.
These 20 npqs mye Saa'msmmlsmqwdw,rfpwmwe SIPSICTONs o
transder mal pak ®ivo" ®St, the "In vitro ﬁihmin&rbf(ﬂie DEmBARscQCHVIEYEMst arttheRvAR | at e

Conosi 11 ons Bﬂﬁaﬁ%ﬁ@fﬁ%r@%ﬁ%‘* Sabal Ty "adimi ni ster i ng druge . g creans.
15 gellies, dressi ntg 00s t i nctures, . pastes,, oint mant s, salves,
powders and t HB Viewef their ““ful gﬁﬁl“’é‘ﬁfl cakipe inbibiting NEoRSHIeS  the sbieckcompounds
aerosol , @5g. ntaytbe farnpilaed inkeviriotisiparmaceutical forms fdra@ﬁmsuﬁﬁmhﬁmpdieﬂﬂcde, a
o o S R o R e
swab. | rPapicular eompaund.da hass or acid sthe active is creans,
gel i es, oi nt RoMbined iflintiiate d@mixtré With thdnnamumy efﬁebublb earﬂaedrhich may
take a wide variety of forms depending on the form of preparation desired for
30 administration. These pharmaceutical compositions are desirably in unitary dosage form
suitable, preferably, for administration orally, rectally, topically, percutancously, by
inhalation or by parenteral injection. For example, in preparing the compositions in oral
dosage form, any of the usual pharmaceutical media may be employed, such as, for
example, water, glycols, oils, alcohols and the like in the case of oral liquid preparations
35  such as suspensions, syrups, elixirs and solutions: or solid carriers such as starches,
sugars, kaolin, lubricants, binders, disintegrating agents and the like in the case of
powders, pills, capsules and tablets. Because of their ease in administration, tablets and
capsules represent the most advantageous oral dosage unit form, in which case solid

ol




In order to enhance the solubility and/or the stability of the conpounds of
=formula (I) in —pharmaceutical conpositi-ens, it can be advantageous to
enploy [err]-, [err]- or [err]-cyclodextrins or their derivatives, in

+ particular hydroxyal kyl substituted cycl odextrins, e.g. 2-hydroxy- 25

" propyl-[er 4 cycl odextrin. Al so co-solvents such as al coggjrw | nprove

t he sol ubM and/or the stability of the conpoun la (1)
i n pharmaceut i caI conpositions. In t he preparation of aqueous
conpositions, addition salts of the subj@8t conpounds are obvi ously
nore suitable due to their increased water solubility. 30 It is

especi al |y advantageous to fornul ate the aforenentioned pharnaceuti cal
conposi ti onspmnma@écmﬂﬁ arembmiopsly employeds fFop parerieral compogiHonsnthe GMTeT i t y

of dosage.  will usublp es:hnlwamrmieamnlaegmm@dﬁmmm fori t S

coantity of SR t@%ﬁé?@ﬂ'ﬁ@ﬁ?ﬁ%ﬁ‘% @@%@%B‘E‘@*&‘f ol g b0 e
t her apeutic maedmwhnds@gmmmmswahn@o Wﬁﬁ@éﬂm%ar rier.
Exanpl es ©f  3dine afd/silicds Slaifon. Mhjbctallé Sispedisions MRy ﬂkﬁbépxaﬁdrwihﬁﬂimd or

ol uti ons L?twfagm@fs et ovpercingascan RLDE b A fe Smpibod e 1l 257 °

t her eof . composuioﬁ: Siirable §@percutancous administration, the carrier opnonally compnses a

PCT/ EP96/ 01334, table wettabl ally com

In general i % %te | t dmﬂ\dé‘tnaasr‘lu efe ec.tleeagﬁnggim nt woul d be from
0.01 ng/ kg t spitable additiyesof y1 R0y 5?5‘?’;#’ bR ¥ g/ kg
to 5 ng/ k@ baﬁnifngﬂetencbuseffsctsonmeshm Madﬁﬁmmmfxmwladmmlmmty

anount may b mdg?ﬁﬁﬁﬂ I ehaense of the
treated subj goc Qgﬁ%w&g‘éﬁdﬁﬁﬁa{% %ﬂ?tﬁ{ﬁgsg smEonsﬁé% LCI an
prescribi ng £oMEPsHions may be t"&ﬂ?“sl“m’é-r&gtﬁ?a“f‘ﬂ A A5 I y
amount rangeSpot-onormminmmdAsappmomommmonmrmbmmmmmﬂmsnaynl y and
are not inte t , any
extent. nggfﬁ“ﬁ@f‘gb&"‘gm&“gﬁpf'ggﬁg‘?@’. end Q%#Hiﬁ?@ & apd "not to
linit thes scsﬂbe%fireﬁﬁesspﬂ@m& fipctures, RAstes. GHItMEnts, say "Fﬁeﬁ? c

Conmpounds of Afppﬁ&ﬁbﬁo(ﬂa)dmoanmmmbrbmolesghuﬁeamlknwgbm c center.

{ Ret Q?ZEeochem g&?%ﬁ%ﬁﬁ%%@cm&%@ qSh M?S%YP@?’ t omers,

desi gnat ed a@nONvoaﬁEF‘%‘F@‘dsséﬁlb’Pﬁ?‘ i °'Bd°°mP°sm°“\M ence to
t he actual st meﬁﬁéohd@ﬁ&lpwmkswhaskklvemmﬁxﬂsegclhémﬁhentsandthmeans

di i sopropyl e BM: [ﬁ? N-di et hyl f or mam de and " THF" neans

t et rahyd%f u?‘gﬁ{"ill %ggf)éaxr ation of the internedi ates Exanpl e
Al

In order to enhance the solubility and/or the stability of the compounds of formula (I) in
pharmaceutical compositions, it can be advantageous to employ a.-, B- or y-cyclodextrins
or their derivatives, in particular hydroxyalkyl substituted cyclodextrins, e.g. 2-hydroxy-

25  propyl-B-cyclodextrin. Also co-solvents such as alcohols may improve the solubility
and/or the stability of the compounds of formula (I) in pharmaceutical compositions. In
the preparation of aqueous compositions, addition salts of the subject compounds are
obviously more suitable due to their increased water solubility.

30 Itis especially advantageous to formulate the aforementioned pharmaceutical

compositions in dosage unit form for case of administration and uniformity of dosage.
~ Dosage unit form refers to physically discrete units suitable as unitary dosages, each unit

containing a predetermined quantity of active ingredient caiculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier. Examples of

35  such dosage unit forms are tablets (including scored or coated tablets), capsules, pills,
powder packets, wafers, injectable solutions or suspensions and the like, and segregated
multiples thereof.



a) Under a N err] flow, a solution of benzyltrinmethyl anmoni um
di-chl oroi odate (78 g) in THE (250 m ) ,was added.-to a m xture of
1-[ 3- (cycl opent yl oxy) - 4- met hoxyphenyl ] - et hanone (26.3 g) in THF (250
M) while stirring. The resulting reaction m xture was 25 stirred for 16
hours at RT. The sol vent was evaporated and the residue was _redi ssolved

in diethyl eWOS6314890 nl). The mi xture was added dropw se t 8CE 1394
Na[err]S[err]dJerr] solution (400 m ). The aqueous | ayer was
extracted twice with diethyl ether (100 m ).29The conbi ned organi c

| ayers were washed twice with water (500 m ), dried (MgSQerr]),

filtered and the sol vent evaporated. The crude oil was crystallized from

hexane. The 30 Ingeneral ipistcantemplatedithar anefiastive daily amotmtovauld be fram 8,08 mg/ke to
dried, yieldingd %‘ﬁm \\léfﬂhﬂrnih'é referably from 0.04 mg/kg to 5 mg/kg bodywelght Ttis

[ 3- (cycl opentyl 0X% %lgehanon%ﬁ The |Itrat% gﬁg ﬁ a% ted

and t he
filtered off annbspbmeomqmmsngmme&pengngmmofmphym

2-chl 1- ﬁﬂ,&k ! e et afouritran
b)CSogirSm bqusmu nmet E?: m% uf}d &)qu &d?a‘]ddeg to fafdsig {i ﬁn oI
1, 3- di hydr o- 2H- mgagion Q‘Qﬁiﬁ& ?"gév nder a

N2 flow and COOhcbﬂebﬂusal&fueénvennontoahpe*mm.The reactlon m xture was stirred
for 30 mnutes. Internediate 1 (2.69 g) was added portionw se and the
resul ting T eact oy eRanifis &t iniénBEd o flusiriie BAYAG iR ihe HRIVE the preschOr 2
hours at 50 CT reactlgn x%ure was stirred in nethyl isobutyl pre

ket one/ wat e}0 invention. WD 96/ 31485
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(200 n /50 nl).EXpesimentalpant was evaporated and nethyl isobutyl ketone (100
m) was @Gﬁpoamoﬁﬁfﬂaﬁmadd mhémeuﬁé&ﬁsshaea@ﬁmamic cenfef Withdse! ©
was purified by colu

hr omat ogr ap over SI|IC el (el uept:
CI—I[err]O[err]/f@F{E@‘f s???‘@“‘%ﬂ M‘Fﬁ‘ Yns were

col | ected alsl thmmtfmmhﬂzwm&ms&mﬂms‘ﬁwgnﬂnds‘%ﬂmd&m%mﬂﬂ in 5 °

?'1'233(% oPY! et N Gthonr riritEf fiferblick 1o 8 AEEA sibtcothehliéaFodifigufbiibl (Hertiniitéz! "BIPE” 4

1- [2 [3- (eyel op@sans diisgpropylethery, DMET, meansiV.A-dimethylformamide aad [TREMSaNS i ni da

zol - onetrahydreforan. 2; np. 201. 1[err] C). In a simlar way were
prepar ed:

1-[ 2- (3, 4- dygret ROpEMBAIREN of ke inteRfiddints] - 1, 3- di hydr o- 3- (phenyl methyl )-2Himd
azol -2- 10 ong t ' 23. 8C) ; et hyl

.
3-[2-(3, 4-di net | ) - 2- oxoet hyl ] - 2- oxo- 1-i m dazol i di ne-| - car boxyl at e
(interm 22). rfiqwamlgnmhwlmmamwﬁshmwww)@mm um

chloride (1.7 m . Hmﬁa@rtgxlnﬁlﬁn{e %ycl Wﬂ{ _Was
tirred at 60-70C. epsene- cefonitr Ie
C56 o) and 1. aﬂ’maﬁﬁ%&ﬁm%%"&ﬁ o ﬁf'am’eezmm S P
was stirr ed25)v estirregifor 16hdir OitiRTO MEhetsbivem v(aﬁ exapdfated a)dendmeuhsaedismhed
m xture was in dith 1&&&#%@%&:&!5%5&&&&@&&%25& %mﬁtshnﬂsn(%

m ) were added m xture was stjrred over
1, 2- Di br onpet haw@% 3%5543'8’&\5%%”““%9%? “:‘,l? ™ed for 3
days. The ni xt ucanbioed afganic ayersimere washed twicedvilh water (56@ ml), dried (MgSO4),

filtered and the solvent evaporated. The crude oil was crystallized from hexane. The

30 precipitate was filtered off, washed with hexane and dried, yielding 11 g of 2-chloro-1-
[3-(cyclopentyloxy)-4-methoxyphenyljethanone. The filtrate was evaporated and the
residue was crystallized from hexane. The precipitate was filtered off and dried, yielding
7.4 g (24.6%) of 2-chloro-1-[3-(cyclopentyloxy)-4-methoxyphenyllethanone (interm. 1).
b) Sodium bis(trimethylsilyl)amide (5 ml) was added to a solution of 1,3-dihydro-2H-

35  imidazol-2-one {0.84 g) in DMF (50 ml), stirred under 2 N2 flow and cooled in an ice-
bath. The reaction mixture was stirred for 30 minutes. Intermediate 1 (2.69 g) was
added portionwise and the resulting reaction mixture was stirred for 16 hours at RT, then
for 2 hours at 50 °C. The reaction mixture was stirred in methyl isobutyl ketone/water



separated organic layer was dried (MyS err]), filtered and the sol vent
evaporated, yielding . ——50-5-g-0of product..-A-sanple (24.5 g) was stirred

up in petroleumether and the precipitate was filtered off, washed
and dried, yielding 17 g (31% of 1-[3-(cyclopentyl- 25

oXxy) - 4- met hoxy henyl ] cycl opr opanecarbonitrile (interm 3; . 80.4[err]C).
b) Under a a mxture of internediate 3 (3.7 g) in ) was
added dropW| se to a suspensi on of |ithium alum nium hydride (0.55 @)
in THF (50 m), while stirring at O[eB88-]C. The resulting reaction

m xture was stirred for one hour at RT, then for 2 hours at reflux

tenperature. The reaction m xture was cool ed to Q[err]C.on an ice-bath. 30
First water (0. @Wﬂ“}/ amd)- t%@%%&%m@myk@%ﬂ&ﬁmﬁ)( M) Wiker e
added t hen vapdratea The mixngre was ptiified byicolunme was

f||tere0d over dd émmmﬂgjﬁﬁﬁmmng 3.76
e e et

sol ution of tsﬁ [ Bisbrs mﬁﬂtmdefmm Wbﬁmﬂwhﬁw%ﬂr@zsﬁoﬁa 9)
et (o e i oA Sl et

filtered of f, mmmz.hnméohdr@ and t he WO 96/ 31485

MBS s ok sy RHERIP T 0 B
()-3-(cycl dﬁentqh@m;e)ﬂ ﬁhmtmi?S B¢ | - et hyl benzene- met hanam ne

(interm 5). &-diméthox ylp henyh)-2-oRSE I 31kH- 1 -Ridkzblifling)1 -céfox h_ed
wi th n-hexane u@ter 2 flow. THF (300 nl) was added and the nixture

was cooled to ‘[err] O[err]C (2-propanone/CJerr] bath). D| et hyl
(cyanonet hyl ) phosphonate (11.5 nl) was added dropwi se while stirring. The
m xture vExamplei A2ed for 5 mnutes. Asolutlon of

1- (3- cycl opgnt vy arindurE Bf ReayiRiteydmmontiin chigidA( (1120 £)30

1) 20950 SRl il R &r@wv&gﬂoﬂm §%€zt=+=‘%” T e

i ce-wat er/ NH erac}mundntﬁﬁtgimd hi2:dibromoethane £X0 mbotmddbd dropwiseandnhe mbsprer at ed
cvaporated Thel’ 5“"%1“ PovGRRY 112 bibiaRSeiahe (13 4 D) Was Akl il RXARS ‘"ﬁihy
over silica gel® ﬁt&?‘t&?aq@dﬁ]’?’aﬁ%m 2?6/“% '?%H”ﬁ’g'a ing to
90/10). Th @Odesmmm!e Wasasmad asam\emmgm uacvmmmm@ssw vvemddmgnd the
evapor at ed. Tol jifkRfre Wassiitftd 26k Fdhg) IPE! Ther and
t he residue cr a 15, 7
(A)-3-[3-(cycl oﬁm\l@? mi? %Yﬁ%d&%&)'ﬁ%’é%ﬁnfq’f(%%&?”%ﬁ gxem erm
6) . b) A 50.5g of produict. i Asmﬁem@g)\ﬂ(slsﬁnﬁdgglnmmbu!haﬂmMm a (350
m) was hydrogeﬂ;@g, filthedft, GJIBEB 5&@ ﬁi
g) as a cat Iyst lﬁ,&fg{%‘?ﬁutakﬁg& gm és?o flt‘:lybﬁh'l off
and the fil rat‘?é‘y %‘!P&;ﬁ‘?%
b) Under a N2 fiow, a mixture of mtcrmedxate 3 (3.7 g) in THF (50 ml) was added
dropwise to a suspension of lithiuvm aluminium hydride (0.55 g) in THF (50 ml), while
stirring at 0 °C. The resulting reaction mixture was stirred for one hour at RT, then for
2 hours at reflux temperature. The reaction mixture was cooled to 0 °C on an ice-bath.
30  First water (0.6 ml) and then a 15 % aqueous NaOH solution (0.6 ml) were added, then
water (1.8 ml) was added again. The reaction mixture was filtered over dicalite and the
filtrate was evaporated, yiclding 3.76 g (100 %) 1-[3-(cyclopentyloxy)-4-methoxy-
phenyljcyclopropanemethanamine (interm. 4).

35 Example A3
A solution of 1-[3-(cyclopentyloxy)-4-methoxyphenyl]ethanone oxime (15.3 g)in
methanol/ammonia (350 mi) was hydrogenated for 3 hours with Raney nickel (3 g) asa
catalyst. After uptake of H2, the catalyst was filtered off, washed with methanol and the



azeotroped on the rotary evaporator, yielding 11.6 g (100 % of

(}=3-(cycl opentyl oxy) - 4-net hoxy-[err]= e
(interm 7). 25 Exanple A 5 a) A mxture of

3- (cycl opent yl oxy) - 4- net hoxybenzeneacetonitrile (20 g) in THF (200
m‘) was stirred at -78 C under a N2 flow. N (1-nethylet hyI)-Z-EroRanam' ne
lithium sal tWO#§348§ was added dropw se and the resulting 4
stirred for 30 mnutes at -78 [err]C. |odonethane (13.5 g) was added
dropwi se and the resulting reaction 30 m-8ture was allowed to warmto RT.
The reaction mxture was stirred for 2 hours. The m xt ure was

quenched with a saturated aqueous NH err] C. sol ution ggﬁ and was
extracted with upewasevaporaigd. Toluene jygs ‘B‘Fé ARG o was

dried (MyS( er r}:bldmg 14.45 gdlmmw(wcya@ammwmmmq el di ng

17.7 g (100 %), w §ﬁ¥&l gpent yl
oxy) - 4 nmet hoxy- agme ‘ﬁ'b nzenegcetonltrl le (i nt er m 8). 35 b) A mxture

of internediate 8 (17.7 g) in nmethanol/ammnia (100 m) was hydrogenat ed
at 20 [err]é nickel (3 g) as a catalyst. After uptake of H2, the
catal yst was  a) Sodium hydride (Z)St)wadwa!hedmmmrmm@/&&miﬂﬂmmbne

was added and aggOdddePid thdimixtse w I ] -ﬁl‘oﬁinonamlz’ IDRdRS -
purified by HPﬁ% over ﬁﬂper5| BDgscoeolé&g%f’S‘BCQ ee 96/ 3 4&

PCT/ US96/ 01394 (cyanomethy phosphonate(ll ml) was added dropwise while stirring. The mixjure
(0. 5% amoni um wasdtinea for's thinates.] Asokitibreos 1-(-¢ycidpentylbkiNg-tethoxyphenyl)pgr adi ng

ol vent vasiyoghmpel Sy defiht <3‘m‘9=§a3d3:§§4‘@§95?¥w donipiec Gk, 81 11

([err]) - 3- (cycl wpsionymintuie was.aleved; W'wrw yRapion RixEe Waspouredcout into
(interm 9). Sice-water/NHZCl amd thisAnifiture was extragted’with BIRE. él‘lmfsepawedmgahlalagmg

9.7 dt
E:ool eg) oﬁnan rggwﬂwsfﬁéﬁﬁm (e)rgar-ria t"u](%i § was aﬁhgméml;ﬁvas e and
t he r esupyrified by salumn Ghromajaeraph ymmﬁléﬂ%rﬂmwm’?ﬂm Wt er
(200 M) weis adgipsadiiitto 90/10j. "Eheldesited fRcHGHE weréd éolieéted &tid thdsalvertives - The

organi c | ayer was _separated. dri | tetgrdmsr&% q&c

[ vent Vaporalet s fe ape azepfybPec i oy, elpord $

i ﬁ r \(;rergt o\é\?Zp ﬁ; a@mwsﬂ@wg@ing(léﬁ@ﬂm% m;—a—gmltjﬁmmm» actions
w;ar?)colhl eclt edzglgﬁﬂ]-z-blmnbﬂteﬂgghmts)was )evzporgé:d KI el di ng 11 2 g (78 0/()
o pheny - C%ﬁ{ené! ( Sﬁ% e mﬁ‘ﬁf#ﬁ car ba
Interm 10 15 525 %9

(NN-di net hy'z(14 wﬁ:ﬁmwmlowmwwhwegww(@s)am qrsxprase Ha.wnas
added to a sol U&eeﬂalgitwaemeffah&mmww&& Tomenwhswaaﬂe (150

el uxed for . 1ovATRRE oF e e Aot ik | 6 s U ) 6 s EreneeyY aver

up in Na GHmethony-ranetiyli@dzencpropananineiritgma VXt ur e was extracted with
CHerr]d[err] (2 x 100 mM). 20 The organic | ayer was separated, washed
WtthW(Wdried(WSM), filtered and the sol vent was

evaporated.  The,Cataug of 3 Tcydtbhidr) 1By X meiG bef2héatllonitrile (20 g) in THF
(200 ml) was stirred at -78 °C under a N2 flow. N-(1-methylethyl)-2-propanamine
lithium salt (45 ml) was added dropWise and the resuiting mixture was stirred for 30
minutes at -78 °C. Iodomethane (13.5 g) was added dropwise and the resulting reaction

30 mixture was allowed to warm to RT. The reaction mixture was stirred for 2 hours. The
mixture was quenched with a saturated aqueous NH4Cl solution (200 ml) and was

extracted with CH2Cl2 (3 x 100 ml). The separated organic layer was dried (MgSQOy),
filtered and the solvent was evaporated, yielding 17.7 g (100 % ) of (£)-3-(cyclopentyl-
oxy)-4-methoxy-a-methylbenzeneacetonitrile (interm. 8).

35 b) A mixture of intermediate 8 (17.7 g) in methanol/fammonia (100 ml) was hydrogenated
at 20 °C with Raney nickel (3 g) as a'catalyst. After uptake of H2, the catalyst was
filtered off and the filrate was evaporated. Toluene was added and azeotroped on the
rotary evaporator. The residue was purified by HPLC over Hypersil BDS (eluent:




chromat ography over silica gel (eluent: ethylacetate/ (CH err] OH NH3)

97.5/2.5). The desired fractions were-coll ected and the sol vent was _
evaporated, yielding 11.2 g (97% of

-()-N-[2-[3-(cycl opent yl oxy) - 4- met hoxyphenyl ] propyl ]-N - (2, 2-di met hoxyet hyl )
urea 25 (interm 11). In a simlar vvay wer e prepared:

() -N-[2-[ 3-VeyEeBRM¥BENt yI OxYy) - 4- met hoxyphenyl ] - 2- et hyl propy?‘]'rwlf"z di met h
oxy- ethyl)urea (interm 12);

N-[[1-[3-(cycl opentyl oxy) - 4- met hoxyphenyl ]-83+cl opropyl ] net hyl ] -N - (2, 2-di -

t hoxy- 30 ethyl)urea (interm 13);

() NTS-[3 (ovglgpentn o) T BRI s, i ot I8 ) ¢
()-N[1-] 3 ( cyt6i0MP100) ymmmmmwmpummywvﬁm(aecﬁp&wmmt hyl ) u

E1e?chl or om(elt Etﬁ g]?&@cl(ﬁés chqoﬁ%@ﬂ@) -Tﬁhzf%%xyggﬁﬁieeng%mo

DVF (68 m) vva@“stnilr ded at 60 [err]C. A mixture of potassium cyani de (4. 26

) in wateP (3.4 WO 96/ 31485

PCT/ EP96/ 0139@%&5 - 33-

m n

Fehct Do m xt P& BRRHE of RuctBediet 0.7 PPingfifitatly ‘f‘”?‘f@o‘ra‘ﬁfkeﬁ%hr Sact i on
m xture was cduasereoleﬂpeanm-bm Rhepyl chlorpfppmate (5-78)(1‘7'93 andthe i t h

DI PE. The Sep%ﬁﬁ%ﬁiﬁaﬂhﬁxd@m&smﬁﬂﬁwm Wil (200 nl) wis| ddiiet e

dth
gn( c;cfops)ﬁopylr}'i’rréf"hxg g%??@%delgr Ir%){'ﬁ'g%bgmz%'ﬁ"e'gc{@%r@ats% %’n 16)
b) A mixture a@eletlmo'c@tg@sgyam )"%@‘@E‘Wl"@b‘“&t
-78[err]C cluﬂ\hdtd» mmmwl(elwzmmylmbm)mmmwmﬂ 2M

in THF d N t

Stitred Tor 30MfoptreLYes el yiclling 103 ol 78 r of B hEf] 10354 ckipsinglsc " e
dr opwi se and tm)-ﬂmqumnvﬁmpylhnbmmammm)stu rred for 10 2 hours at
E;I]-d ;I-E?smrgs;? rtﬁﬁ\ﬁ&tﬁggﬂ 2'h%fy2%6 tﬂm‘g‘tﬂﬂ?}‘Mé Smiat se r iﬁ%: gn

| ayer was drlgé%sw? mf'h&?@ c@%3{}} &’8@“%%“{’}]@% S@Hﬁ#ﬁ
evapor at ed. Thiet-fioxant(250mi), whild maﬂu‘@pﬁnmacuon mixyire;was stimediand ogr aphy
g?’ﬂczi lgiafa( gﬁhﬂﬁﬁhlfﬁgizmohﬁ.x%gé&@éhg%ﬁ; 0 Eﬂdﬂxeiéiﬂrﬂe%%ﬁx p in over
col | ect edlgnd g?ﬁfﬂgnéﬁ%%q&ggc@ééﬁ; ﬁﬁ*“‘gﬁ%;‘ﬁ‘“‘?:%i? g F{ of
([err])-3<cycihsrEamd Mﬂpmwas wi a m

m‘lt hOXé [f”]ﬂﬁl&i&@)ﬂn HZBIBMGAIs @UAPordted Fhie AdsitfuBwas wdbysh&ic:ﬂurﬁhxwre of
i ntenedi at e i

genat ed at RTCh\{;ﬁ"faio@Wgy&ﬁr ¢ &%F@%Hg?&%{% Ebtgﬁe of
hydrogen, the desired frastions| wese callgeted and the sajvest was mmth@ yidlding 31.2 g\(B7%)

evapor at ed, Wd?' q2@&&&1@%?3&})1@%&&%%%1]-N"qﬁ ,2-dimethoxyethyl)urea
()-3-(cycl g o%l ltlgoxy) hoxy-[err]™-nmnet hy bénzeneet hanam ™ne (I nt erm
18). 2 ( e of internedi ate 18 (3.5

m) in CHZCI 2 Ia 35inmilar way were prepared :

(£)-N-[2-[3-(cyclopentyloxy)-4-methoxyphenyl]-2-methylpropyl]-N'-(2,2-dimethoxy-
ethylurea (interm. 12);
N-[[1-]3-(cyclopentyloxy)-4-methoxyphenyl]cyclopropylJmethyl]-N*-(2,2-di-methoxy-

30 ethyl)urea (interm. 13);
(+)-N-{3-[3-(cyclopentyloxy)-4-methoxyphenyljbutyl]-N'-(2,2-dimethoxyethyl)urea
(interm. 14);
(1)-N-11-[3-(cyclopentyloxy)-4-methoxyphenyljethyl)-N"-(2,2-dimethoxyethyl)urea
(interm. 15).

U

g) and triethylam ne (2.88

35

Example A.7
a) A mixture of 4-(chloromethyl)-2-(cyclopropylmethoxy)- 1-methoxybenzene (7.4 g) in
DMEF (68 ml) was stirred at 60 °C. A mixture of potassium cyanide (4.26 g) in water (3.4



was stirred and cool ed on an ice-bath. Phenyl chloroformate (2.11 m) was
added_..._ dropwi se and-the resulting reaction—mxture was—sti+redfor 3
hours. The reaction m xture was washed with water, then extracted
with CHerr]CJ[err]. The separated organic 25 |ayer was dried

(Na[err] SO err filtered, and the solvent was evaporated, Vi i .56 ¢
(quantltatlv ‘}/;@ of () - phenyl W‘B&? :

[ 2-]3- (cycl opropyl net hoxy) - 4- net hoxyphenyl ] - propyl ] car bamat e
(interm 19). e) A mxture of 2, 2di met3dexyethyl amine (2 ni),
triethylamne (4.63 m) and N, N-di - met hyl 4- pyr|d| namne (1.02 g) in

1, 4-di 21 waL ded, dr se t soI ut i of i.nter, medi at e
19(5. bogﬁn?n(l A‘%j) M?ﬁ%ﬁé&ag @“r’&ﬂ'&‘!”tgdﬁ“‘ﬁf’ e, was

stirred and ref Im@fm%mm@smmmmmmww ¥due

was stirred I Neactel 33m B E.l'nw &&i&hr(ﬁﬁiﬁﬂ),\ﬁl{e
(Clzge:ﬂr] CII [er,r] dgwgnﬂ%e separ at edn: &g@#}% i Sy ; h

evapor at ed. Fhe 4smah mamwmﬁ-ile&mhm d6).um chronat ogr aphy over silica

| 35 (el d d
P actione were EfyHbpatof imidad ‘?@2@%%@;&53& ke ed’T‘*‘?}e?ZI ng
5.01 g (82% of Nlithiym-}-methyl-N;drmethyipthyDethanamine (1.89 was added

met hoxy) - 4- net hdmmhhhwwmﬁn]gﬁicuéﬂm&ndtmktmenﬁm rhhﬁeaa:(-vme.r Methizd) .

W) 96/ 31485 - . . S .
PCT/ EP96/ 01394 iedide (1.89 ml) was added dropwise and the resulting reaction mixture was stirred far

Exanpl e A 810 2 hoyss apRdy Jihe mixtureuwas@uenchied with 8 sauraeed aqueans 514Gl salntior

' nger WEd:\Igt fGI 21 aﬂ@}%ﬁ%ﬂiur??asﬂﬁacwd;vxﬂné&?ﬁcdtﬁ&‘ ﬂfctdepitﬂgdﬁkm:u?ﬁygﬁwfs]&ﬂeénd
under a ow. %g‘ﬁu |$r}@r‘éeewglon m X urelﬁ stiried,

hours at -78[er L VRS RYAROTE PP in ng
for 5 1 hE)ur ﬁm@hmp}lymSdmtsﬂ@%pﬁddxﬂdkdm&cﬁt&#ﬁ.ﬂmhyw

stl rr$g for 20 tw}l;nﬁa %l(clucm: ﬂehﬁﬁfe&nmééhewlef gﬁfm&ﬂs ere%ind( ;28
The sol vent T M, SHAHh patevapiraienaridng 38 G2 pENIAews x4

et hanol . The prmrﬁmmﬂmdwmmmbf(mmwtﬂed wi t h et hanol and di et hyl
it Pgr(St Zegl met hoxa)( pﬁgq.omgmi-cmoet hmzlesrééﬂ ol/ammoma(lOOml)wa:aléyz -2 one
interm 23 cke: P&?‘Q%E‘?‘()‘fte' ‘5’%}’ 2®8i um
E:ar bonate (2) 5 99‘81V$twaslﬁdmﬂoff mm(mwnwm&mm%g@mmefmdﬁo
m nut es, Wi g tinmes
AP BNt i oray yieA e okioy o
evaporate e

gel IO(eI uent : 5wasﬁiﬂf$rm§i€'1)¢luim}d:ﬂb§-bsth] Phéyl éhlorofbrmare (2. &1 mnf)owdsiaddeal wer e

collected and t %)

crystallized frgf'ﬁ \eésr%ﬂ ?s%%igrcarcg@ﬁ% Yabls an!P F{ W%ﬂm and
dried, yieldi ng"&"‘B’eQ"‘{SMSMW‘HTWiW[’ Qxepsmcmdm@m W%@%Q@WI ]-2-
i m dazol i di 2Hne ldyenivas dried {22 SQR), filfedSdndnhg solvent Wik evaporated) yielding 5.56 g a)

indera Nz °W&¥%ﬁ'@@ e e e *?%%r@%“%?ﬂ 2dded
dr opwi se whi |l e REOB
e)A mlxmre of 2,2-d:methoxyethy1amme (2 ml), triethylamine (4 63 ml) and N N-di-
methyl-4-pyridinamine (1.02 g) in 1,4-dioxane (21 ml) was added dropwise 1o a solution
30 of intermediate 19 (5.9 g) in 1.4-dioxane (62 ml), and the resulting reaction mixture was
stirred and refluxed overnight. The solvent was evaporated and the residue was stirred
in NaOH (80 ml; 1 N). The mixture was extracted with CHoCly and the separated
organic layer was washed with NaOH (40 ml; 1 N), dried (Na3SQa), filtered and the
solvent evaporated. The residue was purified by column chromatography over silica gel
35  (eluent: CHCly/2-propanone 90/10 and 80/20). The desired fractions were collected
and the solvent was evaporated, yielding 5.01 g (82%) of (1)-N-{2-[3-(cyclopropyl-
methoxy)-4-methoxyphenyljpropyl]-N'-(2,2-dimethoxyethyi)urea (interm. 20).




t enper ature bel ow 15[err]C The reaction mxture was stirred for 15

m nutes. Internedi ate w24 (15.84 g) was added portionwi se and stirring
was continued for 2 hours The 25 reaction mxture was cool ed on an

‘i ce-bath, deconposed with an aqueous NH err]C [err] solution and this
m xture was extracted three times with CHerr]C[err].

organic WOABY \was dried (MgSerr]), filtered, and t?}éﬁgﬁf@bﬁ? was
evapor at ed. The resi due was purified by col um chromatography over
silica gel (eluent: ethylacetae/ C[err]H er840H 99/1). The desired
fracti on was coI | ected and the solvent was evaporated, the residue was
stirred 30 Ipn diisopropyl ether. The preci pitate was filtered off and
dried, vyiel d| (59% of

(E)-3-(3, 4-di na)tﬂhuxglﬂlﬂmnyl(bimn(tmeddsdkoamlmmflnmmiycﬂﬁaﬁbsbmmfmI e
(interm 25) ngr@aa‘?rw &_' ixture w

|, 1-carbony|d||méc)<;i'oe n e Cllerr 5 n vvass irred
35 on an i ceEEd ZZQ‘W%%&? %’YEF[S YFEB)(“’%& VYTIRE Wi se
and the 5 lhmuWam@SOmMascmﬁﬂibmﬂdeﬂrmmmumwakshundtcﬁmmmmes,The
reaction m xtug %Jifﬁij"m *‘F’Wé"%&%ﬂ and was
allowed to crys?“a%&ze pr eci p| tate mam# ere 139@@1'5}# stirred
for 15 nmi nut esM8PQafilierrdetngithe soluent was evaporped. i'??éﬁs‘ fallized from. at h

for ethidiof) mmm was filtered off, washed with ethanol and d:cthyl ether, then
PCT/ EP96/ 01394

. 35-
30 minutes. The' EE plgtl'%.’éo“ 2’f€ rter ega ]phen\”g-%mgepi\%lllcé W E (50
m), then 10 imidazel-2-gne (ntemmy23yy 137. 49 (69% of

Bk(i, 2_-dit met homwmuhxborhimaamtws :dearbomte(OS(g)lﬁahiﬁol%) .
m xt ure @E%%n% (,E*(.

aZ]d 5 :Jodl g(fgo?g 9%@_1&” er?t}qn é |rre ?ﬂ? E%i 9

sol uti on of t raxtee mmclme‘a OYW !@W@Wwﬂwﬂﬂéﬂmom [err]

(300 rﬂd)fwas2 s yreva:ts;mgtel(eluem vas
irre s was xture was
stirred fcoin5 eﬁ%‘”@f Wﬁ?ﬂ‘&e?@wg %&g"ﬁa Y‘H‘e aqueous
phase was ext revaposated.\Tleyesifdue was Wsmmr%%rﬂemmﬂmﬁ gani ¢
llayer was washd dridll,GRelding 1. wp«w%lﬁ@-ms A-dithéthékyphen én) onetiaycd-) .

filtered and t.he,s ent e 0, ene was added and azeotroped on
t he r ot % Wﬁﬁé“ré@%ﬂ *was stirred in DIPE, filtered

of f, and dried, yielding 74g (94.6% of
([err])-52Pcy set hyl si |l yl ) oxy] met hyl ] - 2- met hoxyphenyl 4-net hyl -
benzenesul f onad)eA mixtieofsatiiym hydride (8.64 g) in)THF (700 ml) way-stirred at RT undera N3

cul fonate (i nt %ﬁmi%c&g@ﬁ%ﬂé%% fo el AR B

procedur e temperatisy below ERherrpactiommixtare was stirred for) 15mignies. intermediate

|tnterrr§d| ate 281 @s®4igy msw poionWisé 2 Stirfing w&sé&ﬁdﬁ@&mﬁdﬂry\ﬂﬂaeh | t

stirred a re e solven
%eva%%ér{aﬁ?ndh% ézfsg% on é‘tl]‘gﬁ 3 I:@a W%Lqu%&u&h&i

( ) - 5 [2-[[[(2 splqgompqhwm yaq—,mqrn@f thm nmes thh CH2Cly. The separated organic
carbonyl ] am n%yé'\&z{srdﬂbm%ﬂd)@ j finekedoand thesalvent wad@aperuiedEhe/esidue was
4-met hyl benzen punﬁcd by columii cﬂrorq\%{ograﬁwfxy Ewee{' ghcaz ge} (eluent: ethylacetate/CoHsOH 99/1).
The desired fraction was collected and the solvent was evaporated, the residue was stired
30  in diisopropyl ether. The precipitate was filtered off and dried, yielding 10.16 g (59%)
of (E)-3-(3,4-dimethoxyphenyl)-4-(2-oxo- 1-imidazolidinyl)-2-butenenitrile (interm. 25).
Example A.10
a) A suspension of 1,1'-carbonyldiimidazole (162.15 g) in CH2Cl3 (500 m!) was stirred
35 onanice-bath. 2,2-Dimethoxyethanamine (105.14 g) was added dropwise and the
resulting reaction solution was stirred for 16 hours. The reaction mixture was cooled on
ice, stirred for 30 minutes, and was allowed to crystallize. The precipitate was filtered
off, stirred for 15 minutes in ethylacetate (250 ml) at RT, then cooled on an ice-bath for



B. Prearation of the final conpounds Exanple B.1 25 Hydrochl ori c
actd(88..3.mM ;0.5 N-_was added dropwise to a-solution of internediate 11
(11.2 g) in nethanol/water (2/1) (150 mM) while stirring at RT. The
reaction m xture was stirred for 16 hours, then cool ed on an

I ce-bath. NaOH (44.15 m; 1 N) was added dropwi se and the m xture was
stirred for WOWHUMes at 0C CH err]d[err] (150 nm) was PCTERSI4 nd
the m xture was allowed to warmto RT. The nixture was extracted with 30
CHerr]C[err] (100 m). The separated orgams |ayer was dried (MgSO err]),
filtered and the sol vent was evaporat ed. The residue was purified by

col um chromat ogr aphy over silica (el uent:
c.%p S

et hyl acet at e/ ( emnqng-v Taa[reecipitateoyass] meeéw aithDIRE (FOmY), thes o

col l ected RirfgOl37 4§ (69%3 oﬁmmrﬁhadoxﬁhgl)rmhdmeﬁlwmm
repurified by HPL%F gﬁ Si I I ca gel (eluent: CHerr]d [err]/CH[err]OH
94/ 6) The pure IS were col l ected and the sol vent 35

evapor at ed. The bbésmm obS-farmyl-2-metheayphenyl- reethytbenzemesulfonsse fﬁ%’a‘)@lﬂ/&@c
filtered offs jodide ki C%W@Wﬂﬂﬁ@ﬁhﬂ@twﬂ @ACsolitioR lofliritSktityldilafecaitd?) Of

([orr) 121 2349700 s et dropwise i she aplting mpaction mixture

4- met hoxyphenyl ]
WO 96/ 31485 was stirred for 2 hours at RT. Wawr(lmml)wasaddedandthenﬁxmrewassunedfor

PCT/ EP96/ 01394

Compound 1 was p} i ute%}h\?é?yers se tralnggxg 5;‘]6”!

di aneter: 5 cm C?FP“?B‘; Ye’e\"mw

95/5). Two #@si mmgsmnﬁltmda@mupﬂvmeapomm Tombtmasaddeduhdtahmmpedxbn/mat
was evapor at ed, &g?m (rbgi %Ehmlﬁ f“'% dﬁad ;1353::1
repurified by sr(18 E dﬁﬁ togra éqxover silica gelqﬁk('l 8 mg

et hyl acet at e/ ¥)-2-metaoxyphenyt dzmethydns wer e
col | ected and ttbenunémﬁalawmmz'!) evapor at ed The residue was dri ed,

preny! ooy 1 70 MR TN e T e

repurified
et hyl acet at e/(CHEQh&ﬁVWA.)?clo 97.5/ 2. 5) The pur e fract i ons vvere

: >C"OL: g'Ctngd( g)ndlt PEA[S@# cycﬁ open%ﬂlﬁlgxy?’i‘ﬁ‘?fﬁ%%%‘iaii yz%gﬁylfpr opyl(%,&sf“‘g“ B 9

di hydr o- 2H i ni d&4%sed andgpfin splvent wasyi xt ur e of
intermedi ate 2 daperad) }Yﬁkﬁl aﬁﬁ&u%lﬂbf&-ngl! (‘H—dﬂNﬁl 1Raminéf

[78;2:]0)0 was addeggﬁ&cﬂm D?T[ié"géﬁghﬁﬁggyﬁ“fh% 5’%@5 gf"yll hﬁ(%'%netngte;s

at -78[err]C Tisulf interma@®. al | owed to warm toRTand stirring was
continued for 1 hour l\/bre phenyl lithium (1.5 n) was added dr opwi se
at RT and the nBxPrpsratieicofd 2 dofiggundg ot her 2 hours. The reaction m xture
20 was sti rreﬂxmgil uxed for one hour, then cooled on an ice-bath and
quenched with a turated NH err] d soI ution. This m xture was

“extracted wtlh Hyproeklps acid (88.3 ml; 0.5 we addedrdrepwise to a splusion of interediateild
|l ayer was dri ed(iavzg) iVinstHanolwater (/1) Er50GnIpwhilé Stizrisgdt RN I ThodGactvRMDiarecd

was stirred for 16 hours, then cooled on an ice-bath. NaOH (44.15 ml; 1 N) was added
dropwise and the mixture was stirred for 15 minutes at 0 °C. CH2Cl2 (150 ml) was
added and the mixture was allowed to warm 10 RT. The mixture was extracted with

30 CH2Cl3 (100 ml). The separated organic layer was dried (MgSQO4), filtered and the
solvent was evaporated. The residue was purified by column chromatography over silica
gel (eluent: ethylacetate/(CH30H/NH3) 97.5/2.5). The desired fractions were collectsd
and the solvent was evaporated. The residue (6 g) was repurified by HPLC over silica
gel (eluent: CH2Cl2/CH30H 94/6) The pure fractions were collected and the solvent

35  wasevaporated. The residue was witurated in n-hexane. The precipitate was filtered off,
washed with n-hexane and dried, yielding 5.5 g (60%) of (+)-1-[2-[3-(cyclopentyloxy)-
4-methoxyphenyl]propyl]-1,3-dihydro-2H-imidazol-2-one (comp. 1).




The residue was purified by short columm chromat ography over silica gel

(ekuent: CHerr]O|[e]/ CHerr]OH (CH err] OH/ NH err])90/5/5). The
pure fractions were collected and the 25 sol vent was evaporated The
residue was triturated in DIPE. The precipitate was filtered of f,
washed with DI PE and dried, yielding 0.2 g (16% of

()-1-[2-[3- (c%?ﬂwﬁyl oxy) - PCIER6O1394

4- met hoxyphenyl ] - 2- hydr oxy- 2- phenyl et hyl ] - 1, 3-di hydr o- 2H i m dazol - 2- one
(conp. 8). Exanpl e B. 4 30 A sol uti e86-of sodi um
bis(trinmethylsilyl)amde in THF (4.14 nl; 2M was added to a sol ution
of conmpound 5 (2.5 g) in DMF (25 m), cooled in an ice-bath, while
stirring. ure was stirred for another 5 mnutes. Ethyl

brorpacet at e (0 Cdhpobad Mss psified over cellulbse vReR(15-25 m, 25:6m} dismeres Sciv, ng

b o(tri et hyl of B9 Y‘?‘amﬁ'?("f“i %“ﬁ?fe&%?%%n T B e e,

stirred 35 ~ for celiastediand theirsqiventwas peaperaiedngivingmesidue (R andeidue) Dy Residue
wat er/ NH err§ C (I)Wah&pmﬁedbyrmwlﬁn m&ﬂmdﬂ@mﬂw

separated organi a d the
sol vent evaporat‘eﬂ& yl e W%Sg X’?ka syrup coc?al ni ng ounaﬁg
This fraction wavapotated: The me%m&%ﬁ@ﬂ}(m@e&hkwg&ﬂlﬂr

(el uent: ﬁmp&!ﬁf 148538ih 2H-imidazol-2- P rifed
PCT/ EP96/ 01394 P § ydro-2H-tmi one (comp. 6). Residue (II) was rep

CHerr]C [err]/ Pﬂ%ﬂmW@W&%@ﬂ‘&Wﬂmeﬂ%ﬂﬂ@ red

fracti ons wi@e 97.5/2.5)c Tht pure frictiond weteccoliedtedcand thesolvotwas evapatated. HEher eS| due

was taken up |nr&m¥l\,ﬁggﬁ mag 12 ﬁkgcﬁyj.(y_
yi el di ng O. g* a ﬁgégwqﬁgl%ggpw %&@Iﬂw was

redlssolved I n was rennved and the residue 5
was dried, yielding 0.65 g (20.2% of ([err])-ethyl

3-[I-[3- (cyclopﬁnmh.ﬁ/a-4 met hoxy-

phenyl J et hy}j - ZA&nﬁhhadfmmanamem Yih CRERQ5€ nily m&bﬂé&m@ﬂmzfﬁhmﬂvc

Ex le B.5 8 dd t

ol Ut on of i nt EPeraUEA G52 B f’w@mwﬁmﬁeﬁ e 1ty e e g "
(24.95 ). Theandthe mixmrervwasstored fna30 minutes at-78 °C. Mnmmgiuawawa'rowﬂm

m xture was al k&lk?ﬁﬂdm&bgwﬁ{ﬁnﬁﬁ&%&fﬂo@“ﬂl%ﬁﬁhm 1.3 'm® vk added

t at Th t ed S , f | t d,
and the sol vent eise ot TSR0 oy S e g s, T e RIRES
chr omat ogr aghy mwmdlandaf@wd(oebm then cooledbﬁ an lc]:-@htpcand Menﬁhqdwlﬂemone
40/ 10, and CH[ ekdriralel NHAC1 Sblfitr. | THiS Rt sdﬂRk’@lﬂfBﬁwo:ﬁt) et 15

(el uent: O%[err]swéé&rdr a%HAerr%{OHPg%{w% Tg re fr I oNns vvere col lm%(.:t ed
d the sol vent 28 MesOal et gnd sl Bt

?:Ir—ll[ _err]eCISFe\r/rin a‘hdrwﬁaewosmmdhmdlmpmmmmfbyaphywersﬂmdeS stirred

uPe: gi EI Pg for % OH/WWNH:‘;)@W!%) Fihk pire Frachidds waRdcolieéedland the

L Don 32 oy T opmUERTE et Frakigpied. s feidus s ravtiB LPE. The preciptate was iltred

1, 3di Ihydlr3052l—l-| nffdmshbdmmmﬁmcdlﬁplmm%gb%%hf(ﬁrb@mlqumw in
e a S

cubsequent Iy ope eaGBAN By pheiblethyfi1 KERRASIAL imidesol £ bl (el U5

Chi ral pak AS (el uent: hexane/ et hanol 70/ 30). Tvvo pure fractions were

collected and t
30 A solution of sodium bis(trimethylsilyl)amide in THF (4.14 ml; 2M) was added toa

solution of compound 5 (2.5 g) in DMF (25 ml), cooled in an ice-bath, while stirring.
The mixture was stirred for another 5 minutes. Ethyl bromoacetate (0.92 ml) was added
in one portion, and the resulting reaction mixture was stirred overnight at RT. More
sodium bis(trimethylsilyl)amide (2 ml) was added and the reaction mixture was stirred

35 for 3 hours at RT. The reaction mixture was poured out into water/NH4Cl. This
mixture was extracted with DIPE and the separated organic layer was dried over MgSO4,
filtered and the solvent evaporated, yielding 3.3 g of a syrup containing compound 9.
This fraction was purified by column chromatography over silica gel (eluent :



sol vent was evaporated, yielding fraction (A) and faction (B). Each
fraction was tnturated InDIPE Each precipitate was filtered off,
washed with DI PE, and dried, 25 yielding 0.9 g (14% of (A)-
-1-[2-[3-(cycl opropyl net hoxy) - 4- met hoxyphenyl ] pr opyl ] -

i1, 3-di hydro-2H-i m dazol -2-one (conp. 22) and 0.9 g (14% of

(B) -1 - [ 2- [ Q6/31485. PCT/EP96/0139%4

“propyl net hoxy) - 4- net hoxyphenyl ] propyl ] - 1, 3-di hydr o- 2H i m dazol - 2- one (conp.
23). Exanpl e B.6 30 A m xture of -3t ernediate 21 (1.76 g) and
ammoni un acetate (5 g) in nethanol (100 m) was hydrogenat ed at

50[err]C with palladium qn actlvated car bon s, a, cat al st in the
presence of tﬂ&?ﬂ\ﬂ@i{mﬂ g&i 'g% ‘ﬁ"fﬂﬁ"bé!ﬁ? We®cat al yst
was filtered eéliecmdandmaadvédim&eupaﬁu mmmuﬂhemm&mws

Sat urat 6. aquBY %%&ﬁ b, YRR 8ot o S el TomilBASE 1 11 2

(MySQlerr]), hisifraedon insolved in diethyl qsher.ahesolvent was remgued: and;thr resicues

di ssol ved $N was edzyp, 855%2012% )-edigl 3-[1-13-(c _aﬁo@m d salt
1:1 ith HG filt d off,
BRI Wi e ot e
PCT/ EP96/ 01394 - 38-
dried, yieldi EyampleBsd (269 of

() hlan[ |2 mgm n?a?ﬂ@%éﬂ'ﬁl?bbmwmd) d@6pwikd todstirrin solnuonofmtermedmtezo
ol o 18”1462 i iREAnb e A e Wi 04 55 il Qé@ 58 1
stirred at 1oom:gmt8frdélmemmrequs\alkalmdwx thiethyl-de (15.8
m dd daégmpwlmcgﬂgwa tered the Sofvertwasd! | d
to) WaW?rsn ?o ET St rr| Was cont Hgﬁg_a izsr?a)t'gls Thlgil'l . x?sﬁr eoﬁs
cool ed to 0C. SYARPEIE 43 & it by Sohwiin shromaloesphy o siica gelfpfuén

extracted W|tEl{iﬂlzéﬂmapmqwmzmd@fﬁmqhoﬂﬂﬂtbmwmmmbcaa}er was
dried (MJB[ efeident: c&ﬁcx{/chs@rm/s)amwe :

separated organic | err fi I tered and t
sol vent was e¥¥fiF8 Pﬁﬁ’ﬁ%@%‘?ﬁgﬁ?‘\’ﬂé“u dl%?og'ﬁ ﬂﬁh

chr omat ogr ap hyesmluelwas stimdalpgaDlEEleédmur the preclpltate was ﬁltered offand dried,

Tacti ons ver E5Ed) ;;“ﬁé“fa sk R e T

was triturated q)pltate was filtered off, washed
with 15 2@t hy)ﬁhnthwedummbddxmﬂed!ﬂamgsmﬁﬂﬂmz%ﬁagdmpwnd

()-1-12-[3-(cyg Wﬂﬁ:ﬁg&ﬂ ue opnc?l crmgl
th h I -2- 12
. e%ag AS ellen s 50 i o b iaagﬁ’
added to a suuﬂmmmev:bmwﬂeynddﬂgmmwsnmpnm) Eachfractimhmsol (100

The  eaciiidullig DI #ih pRbd &E%a@hg%di:ﬁr%ﬁmg@ P, aplueh! vas
evapor at ed, Tma res err ter (30
rﬂ)pvvas SHh1cq vielding 02 5 %) et AT R esRiommpyi m:}fefbgmne iroptil-50
m nutes. The $g3udilyiiredHdcgdazol2-ong comp. 22) and 0.9 g (14%) of (B)-1-[2-[3-(cyclo-

propylmethoxy)-4-methoxyphenyljpropyl]-1,3-dihydro-2H-imidazol-2-one (comp. 23).
Example B.6

30 A mixtre of intermediate 21 (1.76 g) and ammoniun acetate (5 g) in methanol (100 mi)
was hydrogenated at 50 °C with palladium on activated carbon (1 g) as a catalyst in the
presence of thiophene (4%;1 ml). After uptake of hydrogen, the catalyst was filtered off
and the filrate was evaporated. The residuc was taken up into CH2Cla. The organic
solution was washed with a saturated aqueous K2CO3 solution (2 x 100 ml), dried

35 (MgSOy), filtered and the solvent was evaporated. The residue was dissolved in
2-propanol and converted into the hydrochloric acid salt (1:1) with HCI (6 N)/
2-propanol. The precipitate was filtered off, washed with 2-propanol and DIPE, then




was dried (MgSO err]) filtered and the sol vent was evaporated. The residue
was 25 crystallized from CH3CN.- The precipitate was filtered off, washed

wi th CH3CN and DIPE, then dried, yielding 1.71 g (32% of
-()-1-12- (3, 4-di met hoxyphenyl ) - 2- hydr oxy- ethyl]-2-imdazolidi none
(conp. 13; np. 166.4[err]C). Exanple B.9 30 Acetyl chl orlisg‘e (2.43

g) was adde¥O&6B48% se to a sol ution of conpound 11 (10 g)

triethylamne (3.13 g) in CHerr]Cl[err] (200 M), stirred at 0 C. The

reaction m xture was stirred overni g38- at RT. The m xture was washed

with water (100 m ). The organic | ayer was separ at ed. The aqueous

phase was extracted with CH[err} & }ﬁ@z X 100 m). onbi ned

organi cs wer e dicdeyicldingd g (26%) of k)| “Pr?e‘%%‘h Bp%ﬁ‘lé‘h. The 35

resi due was puphényinktinpl)-2-imidazalidinen® (copoTlnpg2207°C)over silica gel

(el uent: CHerr]Cllerr]/(CH err]OH/ NH err]) 98/ 2). The desired

fractions wer ed and the sol vent was evapor at ed. The residue
Eaibicp

was crystalli omethyl cetate ci pi tat s fjltered of f,
Washed i (i et/hgeiaRamof epediam 145 &) i LHE G100 wys s a 102G et & B flomy

()-N-[1- Methylmagfiesiifd ﬁﬂd‘ﬁﬁ(ls 8ml) wasaddeddropwxseandmc'mulﬁngmacuon

PCT/ EP96/ 01394 39-

(3, 4-di net hoxypllxl en ﬁal - oxo me t tfcsnufmeld%ordm fnugsnTTu] et hyl ] ace
t ani de (’E’éﬁ’ﬂ’“’! 10 956. X‘@P’ 50m1)w”é1ﬁh§'ﬂ? mixaure ¥agt i on of
([err])1-[2- (axwmmmmumaﬂﬁmawmdr WMHﬁe@(MgS(M).

R %Mfﬁ %&ﬁ&e %‘S@%ﬁww'g%‘ﬁ%s ur o vas

st irred over ni(yfgSOa, fil entwag evaporaieds ammpwysmeéay@mnl nt o

I(cl:ggwamt )er (TﬁOQ:omzanc yasvbedilidalgeE@luent: CHoCh/UHy JOH/NE,) Cl [3”110

: e e

and t he sol ver@w\lgﬁgivapo%ﬁfh@gm%%%%g lw Girm
chr omat ogr aphyresidugrwasititumed e pthylacasase: Theqepeipitajecwqsdiltered Wity NH[ err])
95/ 5) . Thqsdesitiydtetate, thenﬁﬁai:tyi 18226 7%) q-[2-13l (dySRpérity I8 RY)4- Vas

evaporated. The eS| St a cetate. The
precipitate vvaf‘ol g Hy%%f&’% hﬁ&ﬁw %&@Fg ppg,mp. t hen
dri ed, yleld|r1§60°@)g (3% of ([err])- .

1-[ 2- (3 4- di met hoxyphenyl ) - 2- et hoxyet hyl ] -1, 3- 15

di hydr o- 2H i mB@ample B8one (conp. 15; np. 133. 6[err]C) Exanpl e B. 11 .

A t f d at
SoLer 1] A n SUIRH Bitaliige cfis0) acta.ﬂ%{‘éﬁ%k%&%%&ﬁ @ﬁ% CQQ%@@* :
After uptake dnetm}@gaml) t Fhe reagtion minture was stigped at R f Thessolven

filtrate was evapeited.cThe dsidue wiitaliesi u cnczl'gr(muml;eWaidtmml)wasawaCN The

o 611210 1G5 HiL1 245 e VB 1 i T Sl 5

| di 1.71
)(“) eN— I[ Eg( 3, 4- mw@nn@@ﬁ@ﬁﬁhﬁeéne@ﬂ@mm iWaS gaperated; The yesidue was
et hyl | aceRgm dfystalifeeB frohOCHHON. ThOprétipiidt¢ whs filtered off, washed with CH3CN and

DIPE, then dried, yielding 1.71 g (32%) of (3)-1-[2-(3,4-dimethoxyphenyl)-2-hydroxy-
ethyl]-2-imidazolidinone (comp. 13; mp. 166.4°C).

Example B.9

30  Acetyl chloride (2.43 g) was added dropwise to a solution of compound 11 (10 g) and
wriethylamine (3.13 g) in CHCl2 (200 ml), stirred at 0 °C. The reaction mixture was
stirred overnight at RT. The mixture was washed with water (100 ml). The organic
layer was separated. The aqueous phase was extracted with CH2Clp (2 x 100 ml). The
combined organics were dried (MgSQy), filtered and the solvent evaporated. The

35 residue was purified by short column chromatography over silica gel (eluent:
CH,Cly/(CH30H/NH3) 98/2). The desired fractions were collected and the solvent was
evaporated. The residue was crystallized from ethylacetate. The precipitate was filtered
off, washed with ethylacetate and DIPE, then dried, yielding 4.4 g (40%) of ()-N-{1-



25 Exampl e B. 12 A mxture of internmediate 25 (1.97 g) in nethanol

(50nl) was hydrogenated with _palladiuman activated carban (lg) as a
catalyst in the presence of thiophene (4% (1m). After uptake of

hydrogen, the catalyst was filtered off and the filtrate was evaporated.
The residue was purified by HPLC over silica gel (eluent:

CH err] O [ erwio's61488r ] OH 90/ 10). The 30 pure fractions we®CTERPNMIMg and
t he sol vent was evaporated. The residue was stirred in DPE, filtered
off and dried. This fraction was recrystall3ged fromethylacetate. The
precipitate was filtered off and dried, yielding 0.96 g (48.7% of
([err])-[err]- (34d|rretho y- . .
phenyl ) - 2- oxo- 16G¥ WR@N@I}H&R@T?‘[‘P‘FW@“\‘WW -imjdazoliding]ethyliacetamgde g 13
a) A mxture of(copCI4aep. 3564%D. (0. 18 nol) and hydrochloric acid (270 nl)

i n et hanol - 1000 ml) was stirred for 2 days at RT. The reaction

m xture was co | ce- bat h. NaCH (270 m) was added and this

m Xture was ext CH err . The separ.at.ed WO
096/ 31485 5 A solution of (i)-l-[2~[(3 lLoxyp enyl)-2-eth yethyh— 1,3-dihydro-3-

PCT/ EP9 6{ 01394 (phenylmcthyl)-ZH-umdazol]-Z-mef (4.86 g) in THF (100 ml) was stirred at RT. 40-
organi c | ayer

evapor at ed. Thﬁng@hﬁ%QW)%%&gr&@ﬁﬁl ze"?}gr om B’?’B%om
The preci pi t at eRFaThe mixtare shs egrefu s\a@mutmmce&mm( ), thon-gxtragted.three

yiel ding 32.2 OrisndéhAth CHoCly (FSUmRD. Thscphsared Qagfer Wb dried (MgSO4), filtered,

(Comp. 5 M) and WS bsegF ol exipryhE 138 %ﬁwﬁwﬁ S

hydr oxi de (5.6 ejyomatogmphyver silicacgs! (eluent: Therdesiredd f or 2

hours. The reacritndWvest dblfectd and the 85196ht Wak m crystalfided Thi s
i xt diluted wth c 50 d b
Chromat on " R Siiaotye, T8 e s efirﬂrv@#aﬂ['erwymﬁﬂﬂ’f“
(CH[ er r] OH/ NH[ ethed grial; yiglding Ryt gd3%yof @wem {34-dinethoxyphenylk2-ethpxyethylbh3- wer e

col l ected apyd t&iRydir6/2HERMidOB2-RHe 1 1888%lue was crystallized
from CH3CN. The precipitate was f@?@?ed%f and(gdrled yielding 1.2 ¢

(38.7% of
(+)-1, 3-di hydr EREMBERId o4y 2 (3-hydr oxy- 4- met hox premylyethyl 121
i m dazol - 2- one anﬁﬁfe@@?mm 14(Eﬂs}rmleethan§h(150m was hydragenased a3 50 °C with

| dlt et hyljamt nOSU'ﬁﬂl&dlhﬁ!'d‘ﬂ'WdﬂQzafbbnNz fI aslal® @Wﬂcﬂ:ﬁﬂdt}!ﬂ@&%m&ﬁ@st
stirred a QW. n_o

()-1-[ 2- [32(0cyc ﬁspgl%bﬁcﬁﬁrﬁ s(?: ue was crystallized from

met hoxy) pheny| ] CH3GNd !]:-WBS lmyﬁmaszedmﬂzmm(mgym.
prepar ed ﬁemfgcil NG (51%) OF () MERGY-GBinftgiRypteaA)RI2 %a FinfiddZolidingl)- | N
CHerr]d[err] add LQApwW se at -/78[err]C, and the
resul ting reacté‘%‘ahﬁ?&?’%z ?g’t"ﬁ’ léﬁq @rp 4 hours at RT. The m xture
~was deconposed with water and was extracted with CH err]dJ[err]. The
separated 25 ExampeBd2| ayer was dried (MgSQerr]), filtered, and the

sol vent was evaReiRiufcbf iltérencdite 25(2.97 g) in methanol (50ml) was hydrogenated with

palladium on activated carbon (1g) as a catalyst in the presence of thiophene (4%) (1ml).
Afier uptake of hydrogen, the catalyst was filtered off and the filtrate was evaporated.
The residue was purified by HPLC over silica gel (eluent: CH2Cl2/CH30H 90/10). The

30 pure fractions were collected and the solvent was evaporated. The residue was stirred in
DIPE, filtered off and dried. This fraction was recrystallized from ethylacetate. The
precipitate was filtered off and dried, yielding 0.96 g (48.7%) of (+)-B-(3,4-dimethoxy-
phenyl)-2-oxo0-1-imidazolidinebutanenitrile (comp. 17).

35 [Example B.I3 _
a) A mixture of intermediate 29 (0.18 mol) and hydrochloric acid (270 ml) in methanol

(1000 ml) was stirred for 2 days at RT. The reaction mixture was cooled on an ice-bath.
NaOH (270 ml) was added and this mixture was extracted with CH2Cly. The separated



was purified by colum chromatography over silica gel (eluent:

CGH err]C[err]/CHerr]0H97/3). .. The pure fractions were collected and
t he sol vent was evaporated. The residue was 25 crystallized from D PE.
.The precipitate was filtered off, washed with DIPE, then dried,

yielding 0.25 g of

()-1-[2-[ 3- poyssi3yss opy| met hoxy) - 4- (di f | uor omet hoxy) phenyl| - PCI/EP96/01394

‘fluoroethyl - 1, 3-di hydro-2Hi m dazol - 2- one. (conp. 20). Exanpl e B. 15
30 A m xture of -40-

| -[[1-(3, 4-di et hoxyphenyl )cycl opropyl ] net hyl ] - 1, 3-di hydr o- 2H

I m dazol -2-one (1.9 g) in DMF (20 m) was stlrred at RT. Sodi um hydride

(60% (0.28  organigjayormasstied (MES4) andyhe solvent weseNaparacd Ihecnude r ¢ was

E);[V;: rzgd n{;)r 300%9&’&9&1b&dﬁmnbmwlmﬁteoﬁhbpﬁmpmwjrkw , wakhedh ?) in
was_a 0 e .over m xture

was stirred fol ‘gqﬁgﬁ‘r& %&smﬁ%a%(%\%gﬁglﬂ @,%(Z‘Izrﬁ&ﬁ%é& resl due was

purified over mitliaoklybt1-bydroxygthyl-2-methoxyphenyl duwathylbenzenesulfonate (comp.

CH err] C1[ r]ig_—i[err]OH 95/5). The pure fractions were collected

and the sol veni ‘was, evaporated., T. esi due . rom

di et hyl et her f’ 'm"}mg‘?@'m‘&‘? ﬁ@émm?‘}“?ﬁf‘é‘a‘%ﬂ)‘améw mij

WO 96/ 31485 was snnedandxeﬂuxedforZhours The reaction mixture was treated wittgeicaRddb{801394
4 fl (3, 4-d ”git %wm.me Qat Eiiuéd Whh CHL% (50 mb), and §7unﬁed ?r column chromato-

-41

fé IEphenyl net hyg'}‘P ‘f%heigé’z wé“%’ﬁ wﬁﬁwm) The e
0

(

| owi ng ubnppnmmcnwswcm-ﬂemethnddmm&cmgwscvapmtdﬁ Thhb ecsiduowas exanpl es

R[E:rr] 5 R 2‘? icty fIT'Pb?lﬁN & phekipitate was filiert®off afiddried, yielding 2§ " ]
dat a 1ol0 B8g%)of & béﬂ'\ydt% t "Y"m"Y'2'(mYm@F&m°m%°"Y‘*mY‘W”' 18

B.13.a 4- CH3- infidkeoBQ-bne (comp. 19). CH3- HO- H 19 B.13.b H
CH3- HO- H 20 B. 14 cC3H5- CH2- CHF2- F-

H 2235 B H5- CH- g8 cw- (A
gi g i3b b ¢ sofution of diethylaminosulfur tri de (1 Q@én CHCl2 (1@ ml) was sm-{'e%) at

-78 °C under N3 flow. A solution of (1)-1-[2-[3-(cyclopropylmethoxy)-4-(difluoro-
methoxy)phenyl]-2-hydroxyethyl]-1,3-dihydro-2H-imidazol-2-one (4 g), prepared
according to the procedure described in example B.13.a, in CH3Cl2 (25 ml) was added

20 dropwise at -78°C, and the resulting reaction mixture was stirred for 4 hours at RT. The
mixture was decomposed with water and was extracted with CHCl2. The separated
organic layer was dried (MgSQOy), filtered, and the solvent was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CH2Clo/CH30H 97/3).
The pure fractions were collected and the solvent was evaporated. The residue was

25  crystallized from DIPE. The precipitate was filtered off, washed with DIPE, then dried,
yielding 0.25 g of (£)-1-[2-[3-(cyclopropyimethoxy)-4-(difluoromethoxy)phenyi-2-
fluoroethyl}-1,3-dihydro-2H-imidazol-2-one.(comp. 20).

Exampie B.15

30 A mixture of 1-[{1-(3,4-dimethoxyphenyl)cyclopropylimethyl]-1,3-dihydro-2H-
imidazol-2-one (1.9 g) in DMF (20 mi) was stired at RT. Sodium hydride (60%) (0.28
g) was added portionwise over 15 minutes. The mixture was stirred for 30 minutes. A
solution of bromomethylbenzene (1.45 g) in DMF (5 ml) was added dropwise over 15
minutes. The reaction mixture was stirred for 1 hour. The solvent was evaporated. The

35 residue was purified over silica gel on a glass filter (eluent: CH2Clp/CH30H 95/5). The
pure fractions were collected and the solvent was evaporated. The residue was
crystallized from diethyl ether (20 ml). The precipitate was filtered off and dried,



4- CH3- CoH4- SO2-

40

B. 14

25 B.13.b H CH3- CH3- 0- H B. 13. a
cCG3HL- CH2- _CHE?2- HO H 21— B.13. a—cC3H5- CH2-
CH3- HO- H 28 B. 1 cC3H5- CH2- CHF2- CH3-
H 29 B. 1 3-tetr ahydr of umanyl CH3- CH3- 30
B.1 cC5H9- CF3- CH3- H 31 B.1

COBHL 1- CH2 WO 96/31485 CH3-  CH3- H 32 . 1 PCTERQANRY -
CH3- CH3- H 33 B. 1 2-t et mhydr of uranyl - CH2-  CH3- CH3-
H 34 B.1 C6H5- CH2- -41-CHF2- CH3- 35
B.1 3-tetrahydrof anyl

ccotp- 2 ying 3 g 3 on@%@wmemwm e %w&%nem i, @%-hvdrg 1
CHF2- 3 (phenylmethﬁ]l-)%:mlﬂhﬁl-}onc (conip 21; mp. 11@5°Q)\/C

4- CH3- C6H4- S02- -;-,,cfﬁu%mg%poundfm e mdabéordmgmdxéofnﬁawveexaﬁWZ-

CH3-  F-

31485

PCT/ EP96/ 01594 Ne.). - 42- Tabl e 2
[err] Co. Rl err] Rlerr] AB L -
Phys. no. , . - R4
dat a 11 B.6 NH2 , H pICH2  [TBHG- CHe-
221.7[err]C 13 B.8 -OH RO-QCWW H
166. 4[err] C 14 B9 CB-C(=0; RH  coloHp C6H5- CH2-
156. 4[err] C 15 B.10 C2H5-O RO H c=&H H
133.6[err]C 16 __B.11 CH3-C(=0) - N4 H __ CH2-CH2 H
- - P -

S C (TR R T iR,
H 44 B.1 (Nea W00 gibyl.cHp. B CHECH H
130. 5[ err] C 1045| BB.d | cC3H5-CH2- FCH3-CHiCH3- | H
ég%?gf[]r]cc 1876| BB3h | 4. tiPcgrs-50;- b CHide. (o

19 {B.13.b |H- CH3- HO- H

20 |B.14 |cC3Hs5-CH2- CHF2- |F- H

22 |B.5.b |cC3Hs-CHz- CH3- |CH3- |H (A)

23 |B.5.b |cC3Hs5-CH2- CHs3- CH3- H (B)

24 |B.13.b |H- CH3- |[CH3- H

25 |B.13b |H- CH3- CH3-O- |H

26 |B.13.a |cC3H5-CH2- CHF2- |HO- H

27 |B.13.a | cC3H5-CH2- CH3- HO- H

28 |[B.} cC3Hs5-CH2- CHF2- |{CH3- H

290 |B.1 3-tetrahydrofuranyl CH3- CH3- H

30 |B.1 ¢CsHg- CF3- CH3- H

31 B.1 c¢CgH11-CH2- CH3- CH3- H

32 |[B.1 cCsH9-CH2- CH3- CH3- H

33 |B.1 2-tetrahydrofuranyl-CH2- { CH3- |[CH3- H

34 |B.1 CgH5-CH2- CHF2- | CH3- H

35 |B.1 |3-tetrahydrofuranyl CH3- |H H

36 |B.l1 _|bicyclo[2.2.1}-heptanyl |CH3- |CH3- |H 89.4°C

37 |B.i c¢C5Hg- CHF2- | CH3- H 80.6°C

38 |B.1 CHF2- CHF2- | CH3- H 90.1°C

39 |[B.1 4-CH3-CgH4-S02- CH3- |CH3- H

40 |B.14 [|4-CH3-CgH4-SO2- CH3- F- H

41 |B.14 | cC3H5-CH2- CH3- |F- H

10




H

47 B.1 cC6H I- CH=CH H
188.5[err]C 48 B_1___ (CH3)2CH .H__ CH=CH H
119.1[err]C 49 B.1 (CHB)2CH CHz- H CH=CH H
129.2[err]C 50 B.1 C2H5- H CHCH H
124.6[err]C 51 B.2 CoH5- OH CH=CH H
171.2[err] CWO9631488 B 2  C6H5- OH CH2-CH2  BGT/EPISH1394
154. 4[err] C 53 B.15 CH3- H CH=CH CBH5- CH2-
59.2[err]C 54 B.15 CH3- . -42- CH=CH CH2=CH- CH2-
55 B.15 CH3- H CH=CH CAHO- 56 B.15 CH3-
H CH=CH C2H5- 0- C( =O) - C3H6- 57 B.15 C|—|3 H
C6H5- CH=CH- CH2 58 B.15 C2H5-0- . CH=CH C6H5- CH2
90.8[err]C 50 B.8 -OH R°H cHz*’é:Hz C2H5- 0- C( =O) -
104. 8[err]C 60 B.8 -OH cuso—Q—c-—aHz—m;?ﬂ#L C6H5- CH2-
114. 4[err]C WD 96/ 31485 RS
PCT/ EP96/ 01394 CH;0 o - 43-
[err] Co. Ex. Y R err] R err] L
Phys. data of . 4. T Bz CH Cr3= T
H 87, foelFY-C | Y g |RS| ABp| ook Phys.
H 144 ng| Blld] d 4 Bl 1 C2H4 CH3- dataH
H 96./} e 5 B. reiH .
H 98. SEE$ NHy 2 2 H €| CAT G CoHs G RL7°C
H ( A) 131pB. 80[e9lq C 7|H HCH2-CH2 [H(CH CH3- |166.4C
E g ?2 14[106 91 dermj C(-O)-NH% H PCH2-CHz c@nv_l;zd canmCGHS- 156.4°C
r -
(:2H5-C>C(:O)-CHég b CoHs 0, f cref" T cra.| 1336°C
H 136¢.16[ gB411 ¢ CH3-C(D)-NHp| H4 | CH2-@inH  CH3- 168.1°C
g 13 62 CHS- 147 Bﬁgh*?c-cnz- HF- H |CH2-CHM2|{H 58 o 6]30
. .a . err
64 B.1  cH(Bs)B-l |CeiyCH2z |H, | CH=CH gy o 18
CH2 H |43 |B.1 HCeHs-C2H4- |H HCH=CH (H 133.6[err]C
44 |B.1 |3-pyridinyl-CH2-{H |CH=CH |H 130.5°C
45 |B.1 |CF3- H |[CH=CH (H 166.5°C
46 {B.1 |CqHo- H |[CH=CH |H 93.9°C
47 {B.1 |cCgH11- H {CH=CH |H 188.5°C
48 |B.1 |(CH3)2CH- H |CH= H 119.1°C
49 |B.1 |(CH3)2CH-CH2-|H |CH= H 129.2°C
50 |B.1 |CaHs- H |CH=CH (H 124.6°C
51 {B.2 {CeHs- OH |CH=CH |H 171.2°C
52 |B.2 |CeHs- OH |CH2-CH2 | H 154.4°C
53 |B.15 | CH3- H |CH=CH |CgH5-CH2- 59.2°C
54 |B.15 | CH3- H |CH=CH |CH2=CH-CHa-
55 {B.15 | CH3- H |CH=CH |C4Ho-
56 {B.15 | CH3- H |CH=CH |C2H5-0-C(=0)-C3H6-
57 | B.15 | CH3- H |CH=CH |CgH5-CH=CH-CH2-
58 |B.15 | C2H5-O- H |CH=CH |CgHs5-CH2 | 90.8°C
59 |B.8 |-OH H | CH2-CH2 | C2H5-O-C{=0D)- 104.8°C
60 |B.8 |-OH H | CH=CH | CgHs5-CH2- 114.4°C

CH=CH




5 Table 4 [err] Co. Ex. Rlerr] Rerr] Rerr]-Rerr]
L . _Phys no._ no.
dat a 3 B1 cC5H9- CH3 - CH2- CH2- H
.114. 2[err]C 21 B.15 CH3 CH3 - CH2- CH2- C6H5- CH2
110.5[err]C 66 B.15 CH3 CH3 - CH2- CH2- CH2=CH CH2-
93.8[err] CWO9%31488 B 15 CH3 CH3 - CH2- CH2- PCT/EPIGN3M 9. .
68 B.1 cCoH9- CH3 - C2H4- 0- C2H4- ' H 172.5[err]C
69 B.1 cCoH9- CH3 - C5H10- -43- H 192.4[err]C
70 B.1 cC5H9- CHF2 - CH2- CH2- H WO 96/ 31485
PCT/ EP96/ 01394 44-
Co. Ex. R[err]IRPJélér] Rlerr]-Rerr] &L Phys.
no. no. R )\ dat a
71 B.1 cC5H9- CH3 - CAH8- cu,o—Q—g-Hv—N N-L  207.3[err]C
72 B.1 cC5H9- CH3 - C3H6- RSH Y 187.2[err]C
73 B.15 CH3 CH3 - CH2- CH aC2H5- 0- C( =0) Lc3H6- 74 B.1
CH3 CH3 - CH2- CH2- 147. 3[err]C 75 B.15
CH3 CH3 S22 NGRS . ; ‘
exanpl e |JC‘E:thaDEIV|r’h|b|Prl;/“actili/f{tﬁ bot h Ln vitro} By, datavi §o,
of the compou fpd, OF Ul a (I) i ncludi ng the conpoupds 5
1, 3- di hydr o- 1S A=—dirmetioxypreny T rlrl-rrr-da'zur—?‘m're—ggo'rrp— 76) ;
1, 3- di hydr o- | {[2- (|B4- di| met@F&yphe Gﬁsjproﬁ -5 rretr!gh-zm n $&Z -2-o#e
(conp. 77); 12 B.1 CH2 CH3- o 144.7°C :
1-[2-(3, 4-di hhox)ﬁ)Qenﬂrl )e&hxl ] Llcﬁ3_ 5 lt_]et r ahydr O-ﬁH—I m dazgéﬁ?c one
(conp. 78); : .
1, 3- di hydr o- 1{p2- (|B4- di| direstdrndheetiB) dt W8Il 11 2H- i mi dAzol - 2- o WB.28np. 19);
10 1-[2- (3, 46di e hoxyphaTky ) p| oM -|1, 8. 41 5-tetrgpydro-2H (A% 10EOC *t- one
(conp. 80);
1, 3-di hydr o- 11 [82 (zB%r o#ro FR i e85 prBny ) et hyt B 20 i mi bt 1085
(conp. 81); B.3 CH2 CeéHs- | HO- H 119.9°C
1-[2:(3,4-die box%rmang uetisbla [ afo) ydnoiﬂﬁdzﬂsd({ie@ft]br%%b_( com. 82].
, 3-di hydr o- 11 -df e yphe tjhoxy-e - [ -2-pne
EeaRb SRR LFAS R -0 cHE W gL
61 |B.14 CH2 CH3- F- H
62 |B.14 CH F- H H
63 |B.13.a| CH2 HO- H H 98.8°C
64 |B.1 CH(CH3) | CH3- H H
65 |B.1 CH2 H- H H 133.6°C
5 Tabled
RY—R*
\/ \
RZQ—QC—CH;—N N—L
R'O o
Co.| Ex. R! R2 R4-R3 L Phys.
no. | no. data
3 |B.1 |cCsHg-| CH3 -CH2-CH2- _ H 114.2°C
21 {B.15{ CH3 | CHj3 -CH2-CH2- CeHs-CH2 110.5°C
66 |B.15| CH3 | CH3 -CH2-CH2- CH2=CH-CH»- 93.8°C
67 {B.1s| CH3 | CH3 -CH2-CH2- C4Hyg-
68 |B.1 | c¢CsHg-! CHj3 | -C2H4-O-C2Hy- H 172.5°C
69 |B.1 |cCsHg-| CH3 -CsH10- H 192.4°C
70 |B.1 | cCsHg- | CHF? -CH2-CH- H




15 1, 3-di hydro- 1-[ (3, 4-di met hoxyphenyl ) met hyl ] - 2Hi m dazol - 2- one (conp.
84); 1, 3-di hydr o- 1-[3:-(.3,.4- di net hoxyphenyl ) propyl ] - 2H i m dazol - 2- one
(conp. 85); and '

-1, 3-dihydro-1-[ 2- (3, 4- di met hoxyphenyl ) et hyl ] - 3- et hyl - 2H i mi dazol - 2- one
(conp. 86); is denonstrated by neans of the follow ng two exanpl es.

Exanpl e C.| WO968M85ti on of reconbi nant human nmononucl ear @“(I\/NL)
phosphodi est erase type |V B produced in insect cells wt h a bacul ovi rus
vect or. ' The alleviating and/or curingdeffect of the instant conpounds
on allergic and atopic di seases was assessed by an in vitro assay
systemto detecgt an inhibiting effect _on_the reconmhi nant human MNL
phosphodi est er pgg. ||Rxpe| | \RB. |25R2 Aot y-tmo hourspafter inpggd.io

w th reconbi napt bacul pvirus,| the iinsect cells Wwere har ve$t,ed an
pel | et ed at 50'\"931 P&FLH‘ nuf oS- h o LQLFG MO lyvucaocd g4 j_{'L rx{ I]a %$ ffer

consi sting of PO n|.Tr eCsHﬁ} GIA, DTTAWEO/;l;[Irl t on- X{2003'Q
Na3vOd4, 10 niv Ngf 1 [ BEE i cpf3 I eup HG'- nd apr Qg—}@i F
¢ Senkani o1 n 21, )
d

0.3 [err]g/m y ter
m nutes on ice|73qBsbl |i

PCT/ EP96/ 01394} 74 |B. 1472.3¢C

were centrifug qlthg)bO mif @ b i T ‘ he chf uIting

Super nat ant wa% ﬁl = 4 o - V‘I ffet PoT=T and
brought to TBS buffer 50 1\ Tr| s, 150 mV NaCl pH 7.4). 5 The
super nat ant cofs-Baang SEeRadPiCest erase (PDE) type 1V B, was subsequently

| oaded onto a S'haPDBrWImHEh&y hétivirly oot inwiserednddebivorof thercompourls vf formiat ed
with 5 m Ngb%ggw%u&w&n 3.5 and equilibrated with 20 M 50 mM

Tris, 150 mM fter washing the col um W|theU|I|brat|on

buf fer, PDP | V1dedihydrerld2-(3.4-dimeshonyphenyl)propylirdirigiidazebrong (¢pmg- 7% 5 [err] 1

IM Tris pH 8. Tb&uﬁmtqmmahdd hehyDpropyiR 5 meatiyl-20imidazepoist 20 nM
Tris, 2rr1\/INa2EE ? 400 nmM NaCl gliil75andtestedfor PDE |V
activity | ndeRto Ty |on was done on SDS PACGE and Western Bl ot

(anti - FLAG M2) 1-{2-3,4-dimeshaxyphanybiethyld-d S dut-tasrahydsp-2H-imidasol?rone (ompoZ&) ycer ol
and stored at 13Qfhydro-1-[2-(3, Iiaammqbﬁ&uz’g Dexhil)2HUinRdalzo1-2-Gne (oaﬂﬁl'm,r] 1)

d H c AVP
(S5 SRR s e S
dependi ng on t h3-dkydporh2-€2-heomar, ﬁ*ﬁlmﬂhwpb@wactbxﬂra@mmm%m@men&én
thatb o sgtr)\nqﬂ(a,udimyphdﬂymmﬁplQ%Wmsmqg%cﬁsaa-a?%@ﬁﬁlsz\)NL grgulrle ng an
i ncubat i ss

t han 10% of Iot hz% ﬁ%fdl'%ll %&%@ﬂﬁr{g gen%n‘,u W’%ﬁ{’igﬁ‘l‘%%&%ern t he

effect of diff éoomn 8¥Bnpounds on phosphodi est erase activity was tested, the
medi UthmUtl@%&@i F%-darkitstyehihéRyl mm%ls}mw(cbﬁnﬁ qaprrier ( DVBO

~ fi n?,lSI cﬁﬁydg?-qt[g%¢%1r21etﬁoxyp§en%)pmp£?%mu¥asz i- (e e Iﬁ? QIABS

started by add
1,3-dihydro-1-{2-(3,4-dimethoxyphenyl)ethyl}-3-methyl-2H-imidazol-2-one

(comp. 86); is demonstrated by means of the following two examples.

20
The alleviating and/or curing effect of the instant compounds on allergxc and atopic
diseases was assessed by an in vitro assay system to detect an inhibiting effect on the
recombinant human MNL phosphodiesterase type IV B.

25

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 Na2EDTA, 1% Triton-X-100, ImM
Na3VOs, 10 mM NaF, 2 ug/ml of leupeptine, pepstatine and aprotinine, 0.3 pg/mi

30  benzamidine and 100 ptg/m! TPCK pH 7.5. Afier 5 minutes on ice, solubilized cells



[err]H cAVMP and stopped 10 mn |later after transferring the

m«crotiter-plate in a waterbath at 10Qerr]C far 5 mn. .After _cooling
to roomtenperature, alkaline phosphatase (0.25 [err]g/m) 25 was added
and the m xture was incubated at 37C for 20 mn. 100 [err]l of the m xture

was subsequently applied to a G--B filter-mcrotiter-plate
(M11ipore) WO%R3H8%i t h 300 [err]1l DEAE- Sephadex- A25 E . TFhe
plate was washed 3 times with 75 [err]1 20 mM Tris pH 7.5 and the
filtrates were collected for counting in thasPackard Top Count
scintillation counter. 30 The inhibiting effect of the present
conpounds on reconbi nant human ML phosphodi esterase PDE |V B was

measured at di fWwereeentrifugedbat40PQummbfos 13 minutes af 433, JFhe resulting suparpasai#es The
1 err] val ues ﬁwmghia(mSM‘n filker¢Millipore) didbtiougheg! TBStiffer (S0anM Tris, 150.S
obt ai ned i nhi bi t Q Wgﬁ) Table 5 shows available ICerr] values of the
present 35 h’g ‘reconbi nant human MNL PDE |V B. W
96/ 31485

PCT/ EP96/ 01594 The supernatant containing phosphodiesterase (PDE) type IV B, was subsequently.

IC%[rrp ] | [ er r | joaded onto a 5 ml anti-FLAG!NE affinityge? tolhmn, previously activated with® i -

err

No. in M (HomMglyc(mclpMSLfngeg(mllUPt&lwthml\qﬁmﬁfns&ﬂm&ﬂﬁa&l%‘{érr]
70 4.9 x 10 Afterjwashing the columrmowith equilibration djiffiers PDE IV was elutedin33ml 2. 3 x

ég[ er rl] o fracnonsco?:hmngﬁ?u%lﬂ%ﬁ'b}ﬂs The fractions wefe dialy err]
X

torert] 10! agaiast 2mM Triss 2MNEEDYTA 2id nﬁ&[»ﬁciluﬂﬁmder&rafﬁ P

5 1.5 x 10[ eactiyity. Indentification v@8 done3orSBS RAGEand Western Blot (anti-FLAGEM2). 1 5 x
10[err] Acnvc Fraction’ vkré‘pdbgd?ﬁxbﬁgm to0 10% flgccurl and store?l-a@-‘f@é.o[ err]

77 . 7.3 x 10[err 2.0 X

ég o r5] 9 x 10[ e'{l}f]mcubauonmlxme ?pﬁ(ﬂ)é%(f’m]&fm}mg MTHS, 10ml$l 9 X lBJner r]< oy
| O[err] sulphates0.8 pMi3H:c AMPOBEQ mCi/mmole) and the Phospﬁﬁdlesmﬂsezype TV e r ]

12 2.9 X 10[
0l ect] ﬁﬂduhtde ndmgonmeelzlﬁoiauélaﬂvﬁy J\Oirﬁéﬁﬂconcenuanon wagchosfgofl .
83 2.7 x 10[%Bpysdalinear increast of %[“LF‘?“&&F@W an incubation o, g
10[ err] maximum 186ninuted at375%C &1l vebard less than 108k ofithé initidl Substrate was
Dextran-i nduced, formation in nouse ear. System c i nJ ection of
dextran TS% %ﬁ Q&h?{ensmlzed ce elicjts increased

~ vascul ar péfrea ettect greptrompop @EHMALY Jyas tesied, the

extrem ties. \Wmedium withouteAMB was mcuhapdoh&dhdang@bhﬂ(s)\u fthcaridrl (DMSOQ 1%
Ple gel ng of 15 he Hal Sonkentalién) TS mil 2h dizfhatic reactioh #2f $thrfedVly B&HGHBE OUS
ponse. 3H-cAMP and stopped 10 min later after transferring the microtiter-plate in a waterbath at
100°C for 5 min. After cooling to room temperature, alkaline phosphatase (0.25 pg/ml)
25  was added and the mixture was incubated at 37°C for 20 min. 100 p! of the mixture was

subsequently applied to a GF-B filter-microtiter-plate (Millipore) filled with 300 ui
DEAE-Sephadex-A2S suspension. The plate was washed 3 times with 75 pl 20 mM
Tris pH 7.5 and the filtrates were collected for counting in the Packard Top Count

scintillation counter.
30

The inhibiting effect of the present compounds on recombinant human MNL
phosphodiesterase PDE IV B was measured at different concentrations of the instant
compounds. The 1Csg values (expressed in M) were calculated graphically from the thus
obtained inhibition values. Table 5 shows available ICsg values of the present

35 compounds on recombinant human MNL PDE IV B.



Mal e Swi ss m ce weighing 24-26 g were orally pretreated with the test

conpound di ssol ved—4n-PEG 200 at different concentrations or solvent.
One hour later, the mce were given an intravenous injection with an
-isotonic saline solution containing 12 ng/ m dextran T500 and 2.6
fryg/ M pont am ne s&g bl ue dye, in a volume of 0.1 ml per 10 g 15 body

“wei ght . OneWft d forty-five mnutes later, the ani mal ficed
by et her and their ears renoved. Extraction and guantification of the
extravasated dye is done as descri bedbby Van Wauwe and Goossens (Drug
Dev. Res. 1986, 8, 213-218). The extravasation of the dye is

characterized by the blueing value which is defined as the 20
concentration ihﬂ%ﬁe extracted dye in both ears. The background bl uei ng
val ue was erm ned once as the nmean bl ueing val ue obtained by

i njecting a gr mreewrih a st '
dextran T500 Gyolﬂi’e bl Yesodyg. Tabl ¢ Qomp. <ts’€$0e
i nhi bition of |t haeextir t{on of {h&Nalyq v@eu)cd

ST, Qo ne e[V Ty {55

backgr ound extrav?sa
at a dose
PCT/ EP96/ 01394 2 52x 108 33 |23x106

nmg/ kg. The tedt conpdyngs 190fi cat edf bysgn |[ax £1638 (*) wefe 12estg:14@f10-a

dose of 2.5 / K Table b %

Conp. w | 4% 135x107 Comp. | 35 418007 No. i i ¢idrox 107
No. inhibitidn § |1.5x107] No. i 36 bift3.x10-8 1] 76 43.5x107
29* 90. 7 6 |a1x109] 61 3P0.190x 1010} 2 797

30 44. 9 * gl 62 }éog i 37%7 73x 106
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gi gi-? 10 |<1x108 25’ o 1.7 x 108 76 65738%01 3.2x 106
35 90: 1 12 2.9x10'7 69 :7 4.0)(10'8 8 1§24 4.6x10'7
36 97.7 22 {45x108} 70 3. $26x107] 9 193.2{27x 106
37 75. 7 71 71 .0 g} 10 . 9

3 ol 2 jaaxwerf 7l t?sgga.sn(r 1 %% 1.8 x 106
41* 69. 0 . 87.5

43 : ' : G OCOCTRAIOUNS = 36.3

44 12.0 Systcmlc injection of dei&an TSOOmﬁdmﬂl,nonosensmz&%mce elicit3 thefkased.

jg ﬂ g vascular permeability; le;ngmg to extmg%a@on and oedemajog the exuerﬁ@e@%en

47 23 0 dextran is injected together with a bluedye,blueing of the ggsusmcmtyglpmmem

48 35. 4 feature of cedematous résponse. 28. 2

Male Swiss mice weighing 24-26 g were orally pretreated with the test compound
dissolved in PEG-200 at different concentrations or solvent. One hour later, the mice
were given an intravenous injection with an isotonic saline solution containing 12 mg/ml
dextran T500 and 2.6 mg/m! pontamine sky-blue dye, in a volume of 0.1 ml per 10 g

15  body weight. One hour and forty-five minutes later, the animals are sacrificed by ether
and their ears removed. Extraction and quantification of the extravasated dye is done as
described by Van Wauwe and Goossens (Drug Dev. Res. 1986, 8, 213-218).

The extravasation of the dye is characterized by the blueing value which is defined as the
20  concentration of the extracted dye in both ears. The background blueing value was
determined once as the mean blueing value obtained by injecting a group of mice with a
saline solution containing only dextran T500 and the blue dye. Table 6 lists the
percentage inhibition of the extravasation of the dye when compared with the
background extravasation of the dye when the test compound was administered at a dose



22 83.5

23 72.1

24* 26. 8

. 26* 67.6

27* 90. 7

59

"exenplify typical pharmaceutica
topical admininistration to anina

the 10 present

PCT/ EP96/ 01394ng/kg

i nventi on.

t hr oughout t he exa e
pharnaceuticaP?§“§@§g§bﬁ

50
51
53
54
57

Exanple D.1 fil mcoated tablets

g |l actose and
with a solgition o

pyrrolidone ifn
dried and
cellul ose an 1qu

caDOU[

edugbg{

xnhlbitlhlv

wel | and conpresged

conprising 1Q ng_of

of 10 g net hy c%lu
sol ution of g Bf €
wer e added 475 |m
g of polyethy ene gl
di chl or onet hgne. 3 Thd

there were addedé62. 3 g88f1 m

ponvinyIpyrroIiﬁone
whol e was ony
obt ai ned mi xtjur e8in
cream 20
nonost ear at e
doubl ewal | ]
conpl etely

of pur i

fqu
havi ng a tenger u?@
| i qui ds. The Jresul ti
14
16
19*
20*
22
23
24%
26*
27+

28

I n%
%IC'[

thﬁh?ce

p d
yfgﬁﬂer

agg 930

genated

a 484t i
ar yp.2al

veg%'gl
hi 2648 x
t eg7.520

ngsgﬁul
323
10.8
494
94.4
83.5
72.1
26.8
67.6
90.7
86.1

m

19

ure
D g

51 on

D. Composition examples

The following formulations exemplify typical pharmaceutical compositions suitable for
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present invention. '

"Active ingredient” (A.L) as used throughout these examples relates to a compound of
formula (I) or a pharmaceutically acceptable addition salt thereof.
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25 to cool to below 25C while continuously m xing. A solution of 20 ng

A l., 1 ny pol ysarhate 80 and purified.water and a solution of 2 ny
sodi um sul fite anhydrous in purified water are next added to the
- emul si on while continuously mxing. The cream 1 g of the A'l. is

‘honogeni zed and filled into suitable tubes. 30 Exanple D.3: 2%t opical gel
~To a sol ut WoP6@M8300 ng hydroxypropyl [err]-cycl odextri nePFHERMOIPEd wat er

i s added 20 ng of A l. while stirring. Hydrochloric acid is added
until conplete dissolution and then -480di um hydroxi de is added unti |l
pH 6.0. This solution is added to a dispersion of 10 ngy carrageenan

PJ in 50 ny propylene chol while mxing. Wile mxing slowy, the 35
m xture i s helXaBpis SIB RRABLEA| | owed to cool to about 35[err]C
wher eupon 50 mpmgfmblmml cohol 95% (v/v) is added. The rest of the

puri 1 ed valt 65" 6.5 hoh e 299610 Pldhokia 200 g st bl ekl 0

honopgenous.
PCT/ gEP96/ 013 athereafter humidified with a solution-of 5. gsodmmdodecyl sulfate and 10 g polyvinyls -
Exanpl e DgA: ﬁﬁdlﬁ@ﬁé&ﬁ'abﬁﬂt%lofwatefrmwé ixtiire %49 sigeddsbdumI P OPY |

[err]-cyclodextrlnel uri fied I S adeﬁ'&ﬁ Al. while
stirring. HydPo? EH'EE qu @FM%? Bn and next

sodi um hydroxhyﬂmgenawmwﬂmhhmulmmlﬂwammbéwsnudmmeﬁﬁmg@bl&wrol and

35 g S5 rlh%b@tﬁﬁt@é&h%%ﬁﬁ'mﬁé' inp f fhk ik tndragiigat ed to 70C The
resul ting mx urg added ?ure of 100 ng mneral oil, 20 ng
stearyl al coho®Wg0 ng cetyl al cohol, 20 my gl ycerol nonostearate and

15 ng sorlfat eTﬁ@sdlmonmj 1Q gmﬂpéodldma:m?i rimfdcn#mﬁcﬂlmol there waslaﬂdedg
slowly. After dsoﬁmah'o@ gLyl i 13@&%1‘&&%%5&?%&%&9

Exanpl o 0.5 1ol ofsicistame Pt L33 propencyil 196 Sk %?&igﬁél? Yy

chol i ne and 1wgsmhkdnemﬂdisﬁdlvddrin755119fdatlh1yimmﬂmn&ndhelmcrsolunonw added tand

heated at 40[ ,ﬁgé;g hﬁgﬂfsﬁ"ﬁﬁwé
di ssol ved in ﬁ&?&r&e{-’ I’I‘#w vvater m Xi n eatl t é4‘8eerr] C. The
al cohol i c1530|mlr‘ew1pm°o¥&aw'§| \ﬁ

honogeni zi ng mﬂog@t@mahm:sh&e@awmmmﬁmmmwmm@ | ul ose

in purified ShanlsS added while mixing until swelling is conplete. The
resulting soldtionis adjusted to pH 5.0 with sodi um hydroxide 1 N and

diluted vm'théhe -Ci'i%fSt of the purified water ad 100 g.

20 75 mg stearyl alcohol, 2 mg cetyl alcohol, 20 mg sorbitan monostearate and 10 mg
isopropyl myristate are introduced into a doublewall jacketed vessel and heated until the
mixture has completely molten. This mixture is added to a separately prepared mixture of
purified water, 200 mg propylene glycol and 15 mg polysorbate 60 having a temperature
of 70 to 75°C while using a homogenizer for liquids. The resulting emulsion is allowed

25  to cool to below 25°C while continuously mixing. A solution of 20 mg A.L, 1 mg
polysorbate 80 and purified water and a solution of 2 mg sodium sulfite anhydrous in
purified water are next added to the emulsion while continuously mixing. The cream, 1 g
of the A.l. is homogenized and filled into suitable tubes.

30 ExampleD.3: 2% topical gel
To a solution of 200 mg hydroxypropy! B-cyclodextrine in purified water is added 20 mg
of A.I. while stirring. Hydrochloric acid is added until complete dissolution and then
sodium hydroxide is added until pH 6.0. This solution is added to a dispersion of 10 mg
carrageenan PJ in 50 mg propylene glycol while mixing. While mixing slowly, the

35  mixture is heated to 50°C and allowed to cool to about 35°C whereupon 50 mg ethyl
alcohol 95% (v/v) is added. The rest of the purified water q.s. ad 1 g is added and the
mixture is mixed to homogenous.
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1. The use of a conpound for the rranuf acture of a nedicanment for treating
Cowarm bl ooded animal s suffering fromdi sease states related to an
<abnormal enzymatic or catalytic activity of phosph IV (PDE
V), and/ VOM/BE¥Wse states related to a 5  physiol ogi calw nt al
excess of cytokines, said conpound having the fornula [err]

N-oxi de form a pharnaceutically acceptabld®- acid or base addition salt or a
10 stereochem cally isomeric formthereof, wherein: Rlerr] and

Rl err] each independently are hydrogen; ([err]al kyl; difluoronethyl;

trifluoronet hﬁtmnnl:.ﬂ.ﬂ..lﬁmqlmmcycl oal kyl; a saturated 5-, 6- r

7-menber ed hefes asliionof 200 iy hymypropyl(ﬂacwlndexmnempmﬁedwareruadwosm ect ed

from-oxygen, ur, . or . Nl t r :i:l:soﬁ

hept enyl ; bi c?,urAL “%idagw gﬁ“%hl sﬁl%l% ary sula?{(l)

Jerr]al kyl 1%dium hy(kméﬂs smssmﬁsglmy

i ndependenj | y. Ypol b%ﬂm&admemmmmheamawwmmmmmw anyl ,
an

Cerr]cycloal

d 5- 7- |
contai ning o Sat@f@'ﬁ%ﬁ‘“&‘@@&@d“ﬁ%;ﬁ%ﬁ%gh?ogﬁ?y}alglrﬁ%l'%ocyc ©
ni t rogen:; mggﬂcmtmmmmmgdﬁmmhat«ﬁomgnmmynwﬁwm err] is
hydrogen; hal gi a% S6vly2h L{ﬁpa %ﬁwrzdm&?ésf&m&b@mamwhpxyl

d err]al kyl oxyc on err am nocar bonyl; aryl; Het[err]; or
Cerr]al k gis and| the mixy OUSyi o, hydr oxy,

C err]al k1 car bonyl am no, aryI or Het.[ err]; or Rlerr] is a radical of
fﬁ'erFJ%;a: n?g 8/asd éﬁ?ﬁé}ﬁl s Eti 20OR6L i
- phosphandyl cholin ¢igiehol 7i55g I is

err]al kyl | ted V\Ath dro ar.bo
g[[err} al kgl ox%ﬁﬁ 'H’JS ??éﬁﬁ ?gﬁf(%%d‘s%ﬁdeﬂ)r] or
aryl ; unﬁedwaxcrbymmﬁ whﬂe} hcanngr;tdw&@e'ﬂlp solukion is added slowly to
%S[LL;" kiéﬁar bl grlﬁ hh w:ﬁi!ﬂums L5 g Hydroxypropyl-
di (Jerr]al kyF‘fé vﬁjw"“m““ﬂﬂ[ p ‘]""’PE‘EH ﬂ?’%’é‘ﬁ’“‘ﬁar 0,

hydroxy or C resulling knﬁdonds adjusted to pn45 @uwith Badiom bydroxide & Nand dikediwithrth

bi val ent r adi : _(CH2) n-
('b.vf‘)?” ralﬁ@%ﬂ%%ﬁi%%mz-mz- ( )n'(b-z); 35

-CH2-CH2-N(R[ err]) - CH2- CHz- (b-3); or
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- CH2- CH=CH CH2- (b-4); wherein n|52 3 4 or 5;
Rlerr] is hydrogen, Cerr]alkyl, Cerr]al kyl sul fonyl orp-tol uenesulfonyl

"-Yis a direct bond, hal o(Jerr]al kanediyl or (Jerr]al kaneg ﬁh’f‘m;" -A- B

I s a bivalwobe3isss cal of fornula: -CRerr]

(c-1); or -CHR[err]-CHR[err]- . (c-2); wher ei n each
Rlerr] and Rl err] independently is hydrog® or Clerr]al kyl; and Lis
hydrogen; Cerr]al kyl; Cerr]al kykcarbonyl; Cerr]al kyl oxycarbonyl ;

Cl[err]al kyl 10 substituted with one or two substituents selected from
the group coldaimei ng of hydr oxy, ([ err]al kyl oxy,

d gr L]efl[ kyl i)XlYTﬁé mraflhomﬁpmd fmm«wmmm?mﬁnrwzwm-

an err errl.a a%ﬁﬂlewﬂ

pi peri di nyl ; %‘%&#M%%MMW t| edﬂnvm t er

aryl Jerr] aI optalytiCiacsivity of Riyosphadiesiarase BY %al s phenyl .

or phenyl 5 %Cf, ?E Vdetriinétng &mmmoamﬁwauhﬁﬁomammemm from 15
hal o, hydrox rlalkyl, Cerr]al Kyl oxy, ([ err]cycloal kyl,

trifluoronethyl, am no, R nitro, cgboxyl, Cerr] aI kyl oxycar bonyl
and ([ err]al kyl carbonyl am no; J I-#t [err]}is pyri di nyl; pyridinyl
substituted with C[err]al kylg2 :Cy—aNy " Nstbst@®t uted with
Cerr]alkyl; thienyl; thienyl su t ywsed wighgd err]al kyl car bonyl ani no;
hydr oxy- pyri di nygrio hydroxypyri dinyl substituted with

Cerr]al kyl or CJerr]al koxy([err]al kyl; 20 i m dazol yl; imdazolyl
substi tuted V&%( xfaL%rhil i K%ao&ﬁéﬂ}%b&bmbk&ﬂé@bﬂbmtshnuied

with C[err]a oxa y4) ubstituted wth Clerr]alkyl;
I soqui noll nyI iﬁ) %o“‘“fc)s&ﬁ fhﬁ‘ﬁf’f ibstituted with err]al kyl ;
qui nol i nonyi R’qmdrlt% uadnu@@eaddnﬂy a:pdmdrogen. Ci-calkyl; dtﬂumvmthqu%mpmeﬂyl

nor phol i nyl ; R?‘é‘ -1'éor 7:ieiiticied hefrodyd1E coriining ohdotitwo
Clerr]al kyl oxyC ga% d;da&;%‘]er rg’t'lr k‘x%rg{) I‘aZJ dggﬁiﬁ ny |
substituted w t ongl

aryl Jerr] al kyl hepmn!yl blcyclo[ZBIéﬂ@PMﬂhﬁrMﬂ Yl wlgé%nuk f5/61-1080pkr i di ny|
substitutgd with zéd@iﬂkuded}'iw@mbk sendently selected from Riyder azi nyl ;

pi perazi nyl substltute er, I nyl ;

pyri di nyl - subst iRYFdioyl am!( a“g‘ﬁ]é& raﬁ& ¥“gﬁ?flgr1§' J{ngétwed with
C err]al kyl; hewrocycleconmhmenm omwommmmsdeMmemlfqm r]al kyl -
or (ferr]al kyI C3g ,p&ggul am no. 2) Use of a conpound according to

Gort]al kyl | BEris mﬂrﬁ#@?% Foret byl G et ] oyel bal Kyl
bi cycl o[ 202. 1R4 2s hyivogenyhala IC1 Glkyk fridlupmethyh Csisexrloatkylic e or two
opt: onal Ty 3nEa%‘?lmm?%*?*?‘%%%%“‘*??ﬁ“&mwﬂ‘mﬁﬁ?‘w pet e oat om
sel ected from oxspbuituted with Gyang,amino, yﬁmy,’&p#ﬁé&gﬁo Q 10, aryl or Het
R4 is a radical of formula :
-O-R6 (a-1); or
25 -NH-R7 (a-2);
wherein R0 is hydrogen; Cj.galkyl; C;_galkyl substituted with hydroxy, carboxyl,
C;-4alkyloxycarbonyl, amino, mono- or di(Cj4alkyl)amino, Het! or aryl;
R7 is hydrogen; C).¢alkyl; Cj4alkylcarbonyl; Cj.galkyl substituted with
hydroxy, carboxyl, Cj4alkyloxycarbonyl, amino, mono- or
30 di(C;.4alkyl)amino, Het! or aryl;
RS is hydrogen, halo, hydroxy or Cy_galkyl; or
R4 and R3 taken together may form a bivalent radical of formula :
-(CH2)n- (b-1);
-CH3-CH»-0-CH»-CHj- (b-2);
35 -CH;-CH2-N(R8)-CH2-CHy- (b-3); or
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L is hydrogen; (err]alkyl; Cerr]alkyl substituted with hydroxy,
C( err]al kyl oxy, C[err]alkyl - oxycar bonyl, nono-

“ordi (Clerr almlaélasam np, aryl or HeF[e_rr];_C_[err]aI kenyl ; B W&eny!

substi t ut aryl; piperidinyl; piperidinyl substitut
" (err]alkyl or aryl- Cerr]al kyl; derr]al kyl sul fonyl or
arylsulfonyl; 5 aryl is phenyl or phem$1- substituted with one, two or
t hree substituents sel ect ed from hal o, (err]alkyl,
d err]al kyl oxy, C[errF]r,}% trlfluorogi_a‘{hyl am no and
d err]al kyl car bonyl a - 3. Use of )Conpound according to claim

1, wherein 10 viﬂcmn]nmﬁmperﬁ] each i ndependently are hydrogen,

err]al kyl, difluorongsg !'Fm% %Qﬁ‘gp@] cl oal kyl
g bi Lyclg[z 2.1]-2- hgﬁtiepr!J b fdl %Mklsulfonglor urriaﬁ‘]l'?/ g
trifluoromet hyl “WW

C err] al kgl oxy\eh-nbabiﬂalenﬁbdmal]oﬁﬂmhmhl kyI am nocar bonyl aryl;.Het[err]; or
d err]al kyl CRO=CRIOSUDSt f Uheg W th cyano, amno, hydroxy,

Cerr]al kylcarbo&;_/llkgmno ary 3? Het[err]; or 15 Rlerr] is a radical of
formul a: errf') (a-1); or -NH-R[ err]

(abZ% Cuted whemﬁmmﬂlﬂmh&ﬂfswmrﬂlhh&bkﬁd C[ err]al kyl
substitute ,
Cerr]al k6| oxycar'ﬂéﬂ{g&é)t;sfr'ﬁan‘?fl CMPPE"‘%P%“’E’&%‘PWSF&W@G dﬁéyl

anmi no, [ er r] sehstited with one or two substituents selected frompthe group ponsistiagof
Clerrlalkyl; d aydxbﬁ«,& lcuan:y xiytabdnl, mbsmtdi{cqﬁalkyl)mno. aryl

Ve AP o, (St M 55 R v o
d err]al kyl ; or substitutegbavith{ch-4akkyl m&«gbylhsrmmmmammuom r adi cal
of formula: Cl-la?l gﬁhenyt(‘rgli[a:ﬁ}‘] Sibstituted with one, two or three substituents seleCfed

(b3)5 o - Balo, hydegeyGs ey £ Alkylony, Cs.coyeloaliylsitiforompeiny Mﬁ. nn
is 2, 3,4 or 5; nitro,carboxyl, C14alkyloxycarbony} ind Gi4alkyicatbonylarginer r | al ky! ,

Jerr]al kyl S Heklo@)yridinyl? piridli 'aﬁb%ahﬁdawh: Crogallel; fm¥n¢18 ?l $uB 6B WAH O

d err] al kanedi yl ; I orgur‘&'P

~CRlerr]=CR{err] ¢ Cialkyl; tluenﬁ( nxfsugwutgémtﬁ
(c-2); pysidiaydi hydenxypyridingl sqbsmwdmmlpﬂhymm&myqlmky dr ogen
or (errp@l kyl; midazolyl; imidazolyl substituted with Cj.4alkyl; thiazolyl; thiazolyl substituted

with Cj4alkyl; oxazolyl; oxazolyl substituted with Cj_4alkyl; isoquinolinyl;
isoquinolinyl substituted with Cj4alkyl; quinolinonyl, quinolinonyl substituted
with Cj4alkyl; morpholinyl; piperidinyl; piperidinyl substituted with C;4alkyl,
Cj-4alkyloxycarbonyl or arylCj4alkyl; piperazinyl; piperazinyl substituted with
25 Ci-4alkyl, Cy4alkyloxycarbonyl or arylCj4alkyl; and
Het2 is morpholinyl; piperidinyl; piperidinyl substituted with Cj_4alkyl or arylC;4alkyl;

piperazinyl; piperazinyl substituted with Cj_galkyl or arylCj 4alkyl; pyridinyl;
pyridinyl substiwted with Cj.4alkyl; furanyl; furanyl substituted with C;_4alkyl;
thienyl or thienyl substituted with Cj_4alkyl or Cj_4alkylcarbonylamino. '

2) Use of a compound according to claim 1 wherein
R! and R2 each independently are hydrogen, Cj.galkyl, difluoromethyl, trifiuoromethyl,
Cs.gcycloalkyl, bicyclo[2.2.1]-2-heptenyl or Cj.jpalkyl substituted with one or two
substituents each independently selected from Cs.7cycloalkyl wherein optionally one
35 or two carbon atoms may be replaced by a heteroatom selected from oxygen, sulfur or
nitrogen; and
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L is hydrogen; (err] él kyl ;_-.E[verr] al kyl substituted with hyarocxy,L "
C( err]al kyl oxy, C[err]alkyl - oxycar bonyl, nono- or

“di((err]al kyl)am no, aryl or Het2; (err]al kenyl; Cerr] '
subst it ut ¥OWAMBSar yI ; piperidinyl; piperidinyl substitut%%”‘

C err]al kyl or aryl C[err]al kyl; Cerr]al kyl sul fonyl or
arylsulfonyl; 5 aryl is phenyl or phenyfszsubstitut ed with one, two or
t hree substituents selected from hal o, (err]alkyl,

| Kyl oxy. | | iof |- t '
G or ] al kyl oAt BBYTPRR Fiysults Y oato) egaltgrRl ihbromy e Ay, Craaliod | i
wherein 10  Raxycarboaylomono-ior difGralistamino, ayberHets: Kaasalkrnyl; Ca-qalkenyl

d er ;] ;:yfl gal k¥ﬁb§ﬁ?uféﬁ%@ﬂb’foiﬁerﬂh?‘;ipiﬂdﬁ&ﬁ1 rs"uhsa:fnid with C%atalk)l!lorﬁyﬁr r]al Ikyl '
Fetrerr]; or CralloiRygitndtonyloswyliong s o] 1, . ° PO AT 0oL L) O
(a-1); or5 15 aryl is phehyl ik phenyl substituted with one, two or theee Zybstituents selected fromwher ei n
Rlerr] is C erﬁll@,'df&ﬂall@g,lrﬁ%i;aﬁk&kﬁi Gﬁ.ﬁc?clbﬂﬂil?&ﬂluoﬁﬁfeb@l&ﬂnmﬁlﬂ”] al kyl oxy-

carbonyl, amn ) err]al kyl)amno, Het[eéerr] or aryl;

O_
Rlerr] is hydr%@éﬁ?ﬁ%“r"}% |; derr]al kyl carbonyl; err]al kyl
substituted with hydroxy, carboxyl,
d err] al kyl 03yUse ofasompound spcordingoclaim 1,gherein
di ([ errj@! K DA8R2ach#RddpeidehtiPire hydoger) Cy.galkyl, difth@rompthiyl; iiflofimeiiyl,

Rlerr] and R er t ake oget her a_bival entradi cal of formula:
_ ( CH2) n- H_:,.scyck(oaﬂcyi 01%13}'0&2_.%:?{'%0}”0“9‘9 - CH2- CH2- 0- CH2- CH2-

(b-2); 25 R istigdopn; Kyigalkyl frifluciametiyk Cs.ecycloalkyl; cabogyl; or
Rerr] Ts hydr ogiiycnbon ?“@”*‘%1‘"1““%"‘”? B ok Oy B ony
err] is hydrogen, err]a . r{la 0 or.n-t ol.uenesul f onyl .
50715 Sse of SHURtRME i e alinge o Gy iGatbsny B, aP pTHEN 7 o en.
d er r] cyd$ oalRéyis a radical of fosmmlazi n one or two carbon atoms are replaced by a
het er oat om sel eciggsf r om 0Xyg8 e sul fur or nitrogen;
bi cycl o[ 2. 2. 1] - 2- £nyl; CBe.rr] al kyl sul fonyl ; aryl sul fonyl; or
J err]al kyl substfftUted w {@&28ne or two substituents each independently
sel ected from  whereinpy RSdisrhytroge iGaplicyl; Cyusalkylisubsifutstowith hyadréoy, and a
saturated 5-, 6- or 7'mm%ﬁ&yﬁ%uaﬁ?foﬁ&%&ﬁaﬁ%ﬁﬁbﬁﬁ-%ﬂdﬁ@g.aﬂidsﬁ-m
heteroatg&s sel ected from ox%%aﬂ psulfur”or nitrogen. . e of a
conpound“dccording to cl ai A® et oy apyks
R7 is hydrogen; Cj.galkyl; Cj.salkylcarbonyl; Cj.galkyl substituted
with hydroxy, carboxyl, Cj.4alkyloxycarbonyl, amino, mono- or
di(Cj4alkyl)amino, Het! or aryl;
R is hydrogen, hydroxy or Cy.galkyl; or
25  R%and R taken together may form a bivalent radical of formula :

-(CHo)n- (b-1);

-CH»-CHj3-O-CH>-CH>- (b-2);

-CH3-CH3-N(R8)-CH3-CH,- (b-3); or

-CH»-CH=CH-CH>- (b-4);
30 whereinnis 2, 3,4 or 5;

R8 is hydrogen, C).galkyl, C;_galkylsulfonyl or p-toluenesulfonyl;
Y is a direct bond or Cj4alkanediyl;
-A-B- is a bivalent radical of formula :
-CR9=CR10- (c-1);0or
35 -CHR9-CHRI0- (c-2);
wherein each R? and R10 independently is hydrogen or C 4alkyl; and
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R4 is halo; (err]cycloalkyl; ([err]cycloal kyl am nocar bonyI aryI Het[err]

or CJerr]alkyl substituted with amno, Clerr]al kyI car bonyl am no,
~aryl or Het[err or Rlerr] is a radical of fornula; .

- 0- R er r] WO9%6/31 (a-1); or 5 -NH R7 PCT/EPGO13N, -, -
wherein Rerr] is (Jerr]alkyl; C[err]alkyl substituted with hydroxy,

car boxyl , Cl err] al kyl o¥88ear bonyl , ami no, nono- or
di(C[err]aIkyI)am'no Het[err] or aryl; Rlerr] is

Egg;gg?n d &al k fg'F‘YJ]y& é‘ aarlbanﬁll‘gﬂ%fﬁgﬁg I%iibSt bt uhﬁﬁ wth
di ((Jerr]alkyl )anymbpnﬂembm-rordm&mwmm aryl or HRef; 3 galkienyl€3.ealkenmyl
Rierr] and R er glpsfidieavithdont %&@i %Mhymusmmw%m% fer mul a:

by

-(CH2) n - CH2- CH2 2- CH2-
(b-2); 15 - eniCraaliylyGryealiey mﬂsulfmvl' (b-3); or
- CH2- CH=C§t+ Cldyl is phenyl or phenyl substitined with one, two or thrdesubstituentsissledted flom4 or 5;

20" 7. U of B OHIE Gt St Bp AR FHAES o Sgen

Clerr]al kyl; di Cratlkyjcarbonylamipg. hyI trifluoronethyl; a saturated 5-, 6- or
7- menber ed heterocycle containing one or two het er oat oms sel ect ed

from oxygen, 4sUké offa compousd avgendingitmclainy | wheweinycl o[ 2. 2. 11- 2- hept enyl ;
bi cycl o] 2 2. ordmh W&k{,o ﬁ&])qﬁfﬁm oggw,q LIk al kyl
substltut&%d Vﬂ“?ﬁﬂl@'ﬁ{ﬁu &ﬁill%{s tu : %&?ﬁ I N epen ent y se%%t ’ed from
aryl, 25  pyri Gie3tkylsp W“” Eﬂfa&ﬁsﬂmmﬂh&"ﬂ% Jeprbonyiaminosaryl ot e
5-, 6- or 7-nmenHetgeor het er ocycl e cont ai ni ng one or two heteroatons

sel ected frorwngga% V&?%‘Hﬁa .or nitrogen. 8. Use of a conpound

according to cl erern R[err] is Clerr]alkyl; trifluoronethyl;
([ err]cycl oal kPR car boxyl ; Cl1 @bk oxycar bonyl ;
C err] cyts$ oal kywHfRhocar bonyl @2)30 Cerr]al kyI substituted with cyano,

amino. hydroxy, Ghgegl ﬁskys 1&H&P¥Jb§ﬁ9ﬂﬁ8mﬁhydrpxy.fxfi¥l' &1 Jaikfibky22 O

f |
- ﬁerFJe[ 2r r yh)amino, mono- or di(th«alky o Hetbpeanyl) o) ky|

substituted with carboR ;sh@aﬁgéd ) Efﬂﬂksﬂwﬁonyﬁmlwﬁﬁbsnmwdmﬂl
nmono- or di ((err]alkyl )aﬁné}my' nyl. _435“?0‘%” yl, ammo,mon\g?or%/ 31485

PCT/ EP96/ 01394
20 di(Cjsalkyl)amino, Het! or ary}; or

R3 is halo; or
R4 and RS taken together form a bivalent radical of formula :
-(CH2)n- (b-1);
-CH2-CHz-0-CH,-CHz- (b-2);
25 -CH2-CH2-N(R8)-CH,-CH»- (b-3); or
-CH2-CH=CH-CH>- (b-4);

whereinnis 2,3,40r5;
R8 is hydrogen, C).galkyl, Cj.galkylsulfonyl or p-toluenesulfonyl.

30 5. Use of 2 compound according to claim 1 wherein R1 is hydrogen; Cs3.¢cycloalkyl
wherein one or two carbon atoms are replaced by a heteroatom selected from oxygen,
sulfur or nitrogen; bicyclo[2.2.1]-2-heptenyl; C;.galkylsulfonyl; arylsulfonyl; or
Cj-10alkyl substituted with one or two substituents each independently selected from
pyridinyl, thienyl, furanyl, C3.7cycloalkyl and a saturated 5-, 6- or 7-membered

35  heterocycle containing one or two heteroatoms selected from oxygen, sulfur or nitrogen.

6. Use of a compound according to claim 1 wherein



ool carbonyl . cLeraiarkrl sbntvorer wip 2 |||||I||||II||I|I|||||||||||||.

hydr oxy, carboxyl, ( err]al kyl oxycarbonyl, am no, nono-

di ((Jerr]al kyl)am no, Het[err] or aryl; or R5 is C[err]al kyl; or 5
"Rlerr] and Rl err] taken together forma bival ent radical a:

- (CH2) n- WO”B“JS (b-1); 8&%%042 CH2-

(b-2); -CH2-CH2-N(R[ err]) - CH2- CHz- (b-3); or

- CH2- CH=CH- CH2- (b-4); % wherein nis 2, 3, 4 or 5;

Rlerr] is hydrogen, Clerr]alkyl, Clerr]al kyI sul fonyl orp t ol uenesul fonyl
9. Use of a co ound accaor di ng to cl r ogen;
saturated 5- R%shyp; Cs.ecycloalky 19@“%?9??5&”@ Q“@LS{‘ méb@ﬁﬂ' or tvvo
het eat ons sel eckﬂﬁufmmmclsmkphubﬁﬁylammo anylturﬁbénor i ndanyl ;

bi cycl of 2. 2. ;lé Pﬂ)&F cyclo[2.2.1] heptanyl; Cerr]alkyl -

sul fonyl; ar ) or err]al kyl substitut ed with one or two
substituents ed@tR i ndepe PPy selected fromaryl, pyridinyl,

thi enyl, §uranyNH-RTerr]cycl oal kg®),and a saturated 5-, 6- or
7-menber ed het er.oc nEaipi : Iected

from oxygen, "Fffﬂé@"%?’#ﬁ‘a p%ﬁ?ﬁnﬁnwﬁlﬁw ynd accordl ng
to claiml vvherel n Cnmlqssnnbpnxleamp%mneyeqda@mﬂkrl)amm et’ or aryl;

d ea] cy]cl fﬁl lkyl agl NR cﬁflﬁﬁﬁéén @saﬂlecakﬂkﬁmbﬂlwmbsﬂﬁﬂ with o .
or err]al kyl car bon m no; of fornmula
_ORerr] Xy& cérb?)g'l,l()‘.uagp'lo yi %mﬁﬁé &(}h&a&r

(a-2); 10 V\herél(ﬁlmlbnﬂl[oeﬂpl]‘@rkiyl osubstituted with carboxyl,
Clerr]al kyl oxpsge , am no, nono- or

di((err]alk or .a R7 is hydrogen;
Cerr]al kyl @%@%Hé&ﬁﬁbﬁw "t‘,’[“éP‘rTQFWFf%ﬂB"tltut ed with 30

hydr oxy, car box@ﬂz)ﬂ 4al kyl oxycar bonyl h)Bno nono- or

di (err]al kyl Le f(ﬁ-lz-ﬂf@lﬁ .or aryl; Rlerr] and Rl err] taken
(b 1s” ac%@a&%%é&éf o b (b-2); 35

_ CH2- CHo- N( Rl er-CHy-CH&CHICH- ( b- @4% or " CH2- CHECH- CH2-
(b-4); whihigh Riidn 3, kors; 3, 4 or 5; WO 96/ 31485

PCT/ EP96/ 013 gkzh is hydrogen, C)-galkyl, C).galkylsulfonyl or p-toluenesulfonyl.

20 7. Use of a compound according to claim 1 wherein R! is hydrogen; Cj.alkyl; difluoro-
methyl; rifluoromethyl; a saturated 5-, 6- or 7-membered heterocycle containing one or
two heteroatoms selected from oxygen, sulfur or nitrogen; indanyl; bicyclo{2.2.1]-2-
heptenyl; bicyclo[2.2.1]heptanyl; Cj.galkylsulfonyl; arylsulfonyl; or Cy.10alkyl
substituted with one or two substituents each independently selected from aryl,

25  pyridinyl, thienyl, furanyl, C3.7cycloalkyl and a saturated 5-, 6- or 7-membered
heterocycle containing one or two heteroatoms selected from oxygen, sulfur or nitrogen.

8. Use of a compound according to claim 1 wherein R4 is Cj.galkyl; triflucromethyl;
Cs.¢cycloalkyl; carboxyl; Cj4alkyloxycarbonyl; C3.6cycloalkylaminocarbonyl; or
30  Cj.galkyl substituted with cyano, amino, hydroxy, Cj.4alkylcarbonylamino; or

R4 is a radical of formula :
-O-R6 (a-1); or
-NH-R7 (a-2);

wherein RS is Cj.galkyl substituted with carboxyl, Cj.salkyloxycarbonyl, amino,
35 mono- or di(Cjalkyl)amino, Het! or aryl;



i ;15?;1I uenesul frl?g\t: > var ogeg ngl)mg?%f ?QH“m”lu"I“mullJl I“l
R[err] is C[err] al I kyl, Cerr]cycloal kyl or Clerr]al ky subgtifutéd *

with (Jerr]cycloal kyl and Rlerr] is (Jerr]jalkyL 5 12. Use of a
“conpound according to any one of clains 1 to 12 wherein Y is nethyl ene.
13. Use ofW Q’Wﬂfgund according to any one of clains 1t Pé‘?n Lis
hydrogen. 10 14. Use of a conpound according to claim1l wherein the

conpound is selected from -35-
1-[[21-]3- (cyclopentyloxy) 4- met hoxyphenyl ] cycl opropyl | net hyl ] -1, 3-di hydro-2
H I m dazol -

1-[2-[3- (cycl opentyl Bxﬁhym%rﬁiﬁ’ﬁweF}MWIWH“b@tﬁwﬂmm

hydr o- 2H i m dazol - 2- bydroxy, carboxyl, Cy.4alkyloxycarbonyl, amino, mono- or

1-[2-[3-(cycl opentyl ropyl]-1, 3-

di hydro-2Hi m dazol - W%‘@%B’WH@&WQPOQ

1-[2-[3-(cycl @pﬁlk‘ﬂi%xy) 4- et hoxyphenyl]- 15  propyl]-

1, 3- di hyd5o- 24 dndiR¥aaieh topetheriond a bivaleAtradiodlof foombla:m or a pharnaceutical l'y
accept abl e aci Qégo?%tlon salt thereof. -15. Use of a conpound
according to an of clains 1 to 14 %Ql’el n the medi canent S _used
for treating waFHeilHp@LHRGHml s suf f ef2% fromallergic, atopic or.20

inflammat ory di.CH3I<CI,-N(R8)-CHy-&f5- Use Ofp-®); gompound according to any one of

clains 1 to 14 medi canment s used for treating
war m bl ooded anpﬁfg& %ﬁ@? ng from at OM dermatitis. 25 17. A conpound
as descrilBed i whergjn nis2.340t&%ins 1 to 14, provided that the conpound

i's other tharr8ishydrogeh, Cpadlk el Isulfony] or p-tol Ifonyl.

2- (3, 4-di net hoxyp eny??pr)g)p/)y ﬁiﬂk!sul ?nnydg;g -genc?ﬁ% oy 1, 3-di hydr o-
2-
2

g j g: nep%xyp‘%ﬁ#\él‘"}&%&gfég g%@t’% ?‘Xé'fﬁﬁq mgg‘g?&dsz S9E: 30

(

Ei(hydro |7-ipgmbezedihetirogycle mmmpn;mmlpmmmumwmgen.sulfur 1
(?3431511 ok hitrey ahaﬂuhg@ x@md[izl wﬁwﬁbg é%ﬂkyﬂ one;

- i X -2-one;

bi s[ 2- (3%@?%1 I’PLSPM ?‘Et‘?’é?‘f?d‘?@“mtr"ﬁ?"aazol 2-one;
or ndependently ectedfrom aryl, pyridinyl, thienyl, furanyl, C3.7cycloalkyl and a

1-[2- (3 4- di mh&mpmem.mmwehh&emﬁw&mga&&&a&%&m?xWH' m da

1-
|-
1-
1, 3-
-[2-
1-[2
1,

3-

zol - har maceuti cal conposition conprising a
phar mace?él ca‘{&ﬁ' xgggnérﬂllglglogn ‘er and as active ingredient an
amount o

§r$ound as described in cI aim 17, said anmount bei ng
ef fective i n 18 Yieafacompoundacenrdiag i glgima) ‘Wbmghc atopi c and i nfl anmat ory

di seases. 40R4 is C3gcycloalkyl; C3-gcycloalkylaminocarbonyl; or C)-6alkyl substituted with amino

or Cj.4alkylcarbonylamino; or
R4 is a radical of formula :
25 -O-R6 (a-1); or
-NH-R? (a-2);

wherein RS is Cj.galkyl substituted with carboxyl, Cj-4alkyloxycarbonyl, amino,
mono- or di(Cj.4alkyl)amino, Het! or aryl;
R7 is hydrogen; Cj.galkyl; Ci4alkylcarbonyl; C).alkyl substituted with
30 hydroxy, carboxyl, Cj.4alkyloxycarbonyl, amino, mono- or
di(C)-salkyDamino, Het! or aryl; or
R4 and RS taken together form a bivalent radical of formula :

-(CH2)p- - (b-1)%

-CHj-CH»-O-CH2-CH;- (b-2);
35 -CHj2-CH»-N(R8)-CH,-CH»- (b-3); or

-CH»>-CH=CH-CH>- (b-4);

whereinnis2,3,40r3;
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- -57- 19. A process of preparing a pharmaceuti cal

claimed in 18, characterized in that a therapeuticall y ef fecti'Vve
amount of a compound as clainmed in claim17 is intimately mxed with a
" pharmaceutical carrier. 5 20. A conpound as descri bed | . m,17 for
use as a faaife 21." A process of preparing a coﬁ%@Mé@‘descri bed
in claim17, characterized by, a) N-alkylating a conpound of formula
10 [err] wherein -A-B- and L3re defined as in claim1, with a
reagent of formula [err] wherein R[err] to Rerr] and Y are
defined as ingcl r S, a re cti group, in a
reaction-i ne:k @%Wagh@ﬂyﬁ'ém}sgg ¥‘ﬁ'é ﬂ’!@“ﬁand i n case

i ntermedi ates of fornula (L, whereln L |s repl aced by a suitable

protecting griduise of asompoend accarding taelaimd, wharein R 29C-ealled (E31-gsvrclodyhesunds  of
fornula [err joy jpalkyl sumnmmmcgmyaomﬁaam@s@{@mom deprotection

reactions§ 25 b) reacting an organonetallic corrpound of formula [err].

oo AR g g U i 5 e Yol

1, 3-di hydr o- 2H-| m dazol - 2-one derivative of formul a .o
13. Use of 2 compound according to any one of claims 1 to 13 wherein L is hydrogen.

10  14. Use of a compound according to claim 1 wherein the compound is selected from
1-[[1-[3-(cyclopentyloxy)-4-methoxyphenyl]cyclopropyl]methyl]-1,3-dihydro-2H-
imidazol-2-one; 1-[2-[3-(cyclopentyloxy)-4-methoxyphenyl}-2-methylpropyl}-1,3-di
hydro-2H-imidazol-2-one; 1-[2-[3-(cyclopéntyloxy)—4»methoxyphenyl]propyl]-1,3—
dihydro-2H-imidazol-2-one; and 1-[2-[3-(cyclopropylmethoxy)-4-methoxyphenyl]-

15  propyl]-1,3-dihydro-2H-imidazol-2-one, a stereoisomeric form or a pharmaceutically
acceptable acid addition salt thereof.

15. Use of a compound according to any one of claims 1 to 14 wherein the medicament
is used for treating warm-blooded animals suffering from allergic, atopic or
20  inflammatory diseases.

16. Use of a.compound according to any one of claims 1 to0 14 whexem the medicament
is used for treating warm-blooded animals suffering from atopic dermatitis.

25  17. A compound as described in any one of claims 1 to 14, provided that the compound
is other than :
1,3-dihydro- 1-[2-(3,4-dimethoxyphenyl)propyl}-2H-imidazol-2-one;
1,3-dihydro- 1-[2-(3,4-dimethoxyphenyl)propyl]-5-methyl-2H-imidazol-2-one;
1-[2-(3,4-dimethoxyphenyl)ethyl]-1,3,4,5-tetrahydro-2H-imidazol-2-one;

30 1,3-dihydro-1-[2-(3,4-dimethoxyphenyl)ethyl}-2H-imidazol-2-one;
1-[2-(3,4-dimethoxyphenyl)propyl]-1,3,4,5-tetrahydro-2H-imidazol-2-one;
1-[2-(3,4-diethoxyphenyl)ethyl]-1,3-dihydro-2H-imidazol-2-one;
1,3-bis[2-(3,4-dimethoxyphenyl)ethyl]- 1,3,4,5-tetrahydro-2 H-imidazol-2-one; or
1-[2-(3,4-dimethoxyphenyl)ethyl]-3-phenyimethyl-1,3,4,5-tetrahydro-2 H-imidazol-

35  2-one.

18. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and
as active ingredient an amount of a compound as described in claim 17, said amount
being effective in alleviating and/or curing allergic, atopic and inflammatory diseases.



; Y\l5)8.96f 2}??5 wherein Rlerr] R err}—Y—-A E—CT/ Eﬂmm“ﬂmlu umJU“l

inclaiml, Werr] is a reactive |eaving group and L* i§ the" same as L
in claiml or an appropriate protecting group, in a reaction-inert
»solvent; and in case intermediates of formula (V), wherein pl aced by
a suitabl WO96/3148% ot ecti ng group, are used in said react i BfF %ﬁnds of
formula (1-a) may be obtai ned usi ng art-known deprotection reactions;
c) cyclizing an internediate of fornula 58 [err] or a functional
derivative thereof, wherein Rerr] to Rerr], Rerr], Rerr] and Y are

defined as in aim1l, |nareact|o-|nert sol vent In the.pr,esence
of a suitabl é%“eW*HW%?‘&PrH" “8‘“?53 8&’ %fﬂﬂﬁ
d) cyclizi ngnammilﬂ:empmmcall)eeffrtmfmwhmfampou@@sd]nmedmCle!m 7 Sunct i onal

derivative t oL ?rn@c& ;,?ig,tlve group and Rerr] to Rerr],

Rerr], R[erpﬁ Qefly &Wﬁ areg ned as inclaiml, in a

reacti on- |ner solvent an the. pre ce of ..Ssuitable acid, thus
3@_@ &sﬁﬁpeg lglmfﬂnor asa gd?cxm

obt ai ni n

21. A process of preparing 2 compound as described in claim 17, characterized by,

a) N-alkylating a compound of formula

10
0
H-I‘SJLN-L @
A—B
wherein -A-B- and L are defined as in claim 1, with a reagent of formula
3
¥
RO C-y-w! @
=/ RS
15 R20

wherein R1 to R5 and Y are defined as in claim 1 and W1 is a reactive leaving group, in a

reaction-inert solvent and in the presence of a base; and in case intermediates of formula

(D), wherein L is replaced by a suitable protecting group, are used in said N-alkylation
20  reaction, compounds of formula

3 o
N YL
RIO C—Y—N" “N-H @-a)
. =/ RS A—B
R%20

may be obtained using art-known deprotection reactions;
25

b) reacting an organometallic compound of formula

30  wherein R} to R3 are defined as in claim 1 and M is an appropriate metal ion or
metalcomplex ion, with a 1,3-dihydro-2H-imidazol-2-one derivative of formula
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i ntermedi ate of formula [err] 5 or a functional deriv ver t er éof ;

wherein Rlerr] to Rlerr], Rerr], Rerr] and Y are defined as in claim
1, in a reaction-inert solvent and in the presence of a suitable

i socyanat WOD6{I48S obtai ning a conpound of forrula [eRGI/EPSAIZM . )

reacting an intermediate of fornula [err] 15 or a functional

derivative thereof, wherein Rlerr] to RRe58], Rerr], Rerr] and Y are

defined as in claiml1l, with a suitable cyanide in a reaction-inert

sol vent; further hydrolyzing the thus formed correspondi ng N-cyani de

derivative in the presence of an acke, kefping the pH of t he reaction

m xture basic; and then cyclizin ztﬁ d’t" ﬁglr'm?g) correspondi ng ureum
are

derivative to a conpound of for

wherein R4, RS, Y, -A-B- and L are defined as in claim 1, W2 is a reactive leaving group
and L' is the same as L in claim 1 or an appropriate protecting group, in a reaction-inert

$  solvent; and in case intermediates of formula (V), wherein L is replaced by a suitable
protecting group, are used in said reaction, compounds of formula (I-a) may be obtained
using art-known deprotection reactions;

¢) cyclizing an intermediate of formula
10

RS
R" 0 0—C1.4alkyl

|
RlO C—Y—NH-C-NI-!—CH-C-—O—C;..;aIkyl D
o, R5 Rlo R9

R20

or a functional derivative thereof, wherein R! to R3, R%, R10 and Y are defined as in
claim 1, in a reaction-inert solvent and in the presence of a suitable acid, thus obtaining a
15 compound of formula .

R e o

R‘O-{_‘}—c::-v—ukn-n el
T

R20 R® R

d) cyclizing an intermediate of formula
20
,P
/__ 9 O-Cl...alkyl
RIOQC-CHZ—NH-C -NH- cn-c—n‘—‘ (VI-D)
R’ R1 0. -Cyqalkyl

R20

or a functional derivative thereof, wherein P is a protective group and R to R3, RS, R9,
R10 and Y are defined as in claim 1, in a reaction-inert solvent and in the presence of a
25  suitable acid, thus obtaining a compound of formula

R} (o)

/- OH
R‘OQ(::-—CH?NJLNH (-a-1-1%
R® )=<

R?0 R0 RS



-.-_é_grL,[i]:LA&S_ g) cyclizing an internediate of formla [er mlu_lujl'lullwl“l

. or a functional derivative thereof vvhereln R[err] to R[err] Rerr],
Rlerr] and Y are defined as in claiml, in a reaction-inert solvent
-and in the presence of phosgene, ureum or N, N - car bonyl di i m dazol e,

t hus obt am@96g1488conpound of fornula [err] an@CTEPSUUINM, o,
converting the conpounds of formula (lI) into each other by i)
reacting a conmpound of formula 10 [err] -59- wherein R err] to Rerr],
Y and -A-B- are defined as in claiml, with a reagent of fornula

L"-Werr] (I wherein L" is the sanme as L in claim1 but other than

hydr ogen and® yclizingamintermeding of famulay ng group, thus obtaining a conpound
of fornula [err] ||) fonvertlng a conpound of forrmula (1-a) into
a conpound of forrmula (I-b) f owghg O-CHg

R'O C—Y-—NH—CH—C—O-CHg (V)
p— RS Rlo R9
R20

5 orafunctional derivative thereof, wherein R! to R3, R%, R10 and Y are defined as in
claim 1, in a reaction-inert solvent and in the presence of a suitable isocyanate, thus

obtaining a compound of formula
3 0
A
RIO—O—('Z—Y—N N—H (-=a-1);
= RS >—.—<
R20 RS R
10
f) reacting an intermediate of formula
R}
| R* 0~Cy.qalkyl
R!O C—Y-NH—CH-C—O—-CHalkyI VI
= RS Rlo R,
R20

15  ora functional derivative thereof, wherein R1 to R5, R?, R10 and Y are defined as in
claim 1, with a suitable cyanide in a reaction-inert solvent; further hydrolyzing the thus
formed comresponding N-cyanide derivative in the presence of an acid, keeping the pH of
the reaction mixture basic; and then cyclizing the thus formed corresponding ureum
derivative to a compound of formula

20
3 o
S |
R'O—O—Q—Y—N "N-H (a1}
"
R20 R? RO

g) cyclizing an intermediate of formula

R¢ R9 RIO

l ] ] ] .
n'o—O-g-v-NH-cu-cn—mz Vi)

25 R20



formia (La-d) into acomound of formiai(lad) §||ﬂﬂmﬂl!ﬂlllilﬂills|MJ!IL
r

-hydrogenati on techni ques; 25 iv) converting a conmpound of f

(1-a-2) into a compound of fornula (1-a-1) foll owi ng an- known

“dehydr ogenati on techni ques; and further, if desired, converting the
conpounds WO Y483l a (1), into an acid addition sal FCREPWIMrent with

an acid, or into a base addition salt by treatnment with a base, or 30

conversely, converting the acid addition-6alt forminto the free base by
treatment with al kali, or converting the base addition salt into the
free acid by treatnent with acid; and, i red, preparing N oxide

f esl
and/ or st er ect héurictional derivatiyrthersof; wmintlﬂeﬁpséfkf RI0and Y are defined as in
claim 1, in a reaction-inert solvent and in the presence of phosgene, ureum or
N,N’-carbonyldiimidazole, thus obtaining a compound of formula

3 0
SNEEPA
R'O—O—g—v—m N-H (-a2)
=
5 RrR20 R9 R10

and, if desired, converting the compounds of formula (I) into each other by

0 i) reacting a compound of formula
)| _

wherein R! to R3, Y and -A-B- are defined as in claim 1, with a reagent of formula
L"-W3 (IX), wherein L" is the same as L in claim 1 but other than hydrogen and W3 is a
15  reactive leaving group, thus obtaining a compound of formula

R? o

4
I R
R!O g—v—qu—v {a-b);
=/ RS A—B

R20

ii) converting a compound of formula (I-a) into a compound of formula (I-b) following
20 art-known addition reactions;

iii) converting a compound of formula (I-a-1) into a compound of formula (I-a-2)
following art-known hydrogenation techniques;

25  iv) converting a compound of formula (I-a-2) into a compound of formuia (I-a-1)
following art-known dehydrogenation techniques;

and further, if desired, converting the compounds of formula (I), into an acid addition
salt by treatment with an acid, or into a basc addition salt by treatment with a base, or

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



