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l,3-D1hydro-1-(Pheny111k¥1)-2H-tm1da%ol-2-one der1vat1ves havtng PDEIY and 
cytoktne acttvtty 

S The present invention concerns the use of l,3-dibydro-1-(phenylalkyl)-211-imidar.ol-

2-onc derivatives for the manufacture of a medicament for treating wann .. bloodcd 

animals suffering from disease states related to an abnormal enzymatic or catalytic 

activity of phosphodiesterase IV (PDE IV), and/or disease states related to a physio­

logically detrimental excess of cytOkines, in particular allergic, atopic and inflammatory 

10 diseases. The present invention also relates to new compounds having PDE IV and 

cytOkine inhibiting activity, processes for their pieparation and compositions comprising 

said new compounds. 

l-[2-(3,4-diethoxyphenyl)ethyl]-t,2-dihydro-2H-imidazol-2-one and a number of 

15 (1,3-dihydro- and l,3,4,S-tctrahydro-)(1-(2-(3,4-dimethoxyphenyl)propyl]- and 

l-[2-(3,4-dimethoxyphenyl)cthyl])-2H-imidaml-2-onc derivatives am specifically 

disclosed in US-3,184,460 as therapeutic agents acling on ~ central nervous system. in 

particular. as tranquilizers. Synthetic Communications (1985) 15(10), 883-889. 

discloses a synthetic pathway for the prcparation of l,3,4,5-tctrahydro-1-[2-(3,4-

20 dimethoxy-pbenyl)cthyl]-3-phenylmethyl-2H-imidazol-2-one. In the Chemical and 

Pharmaceutical Bulletin (1980), 28(6), 1810-1813, l,3,4,5-tctrahydro-l,3-bis[2-(3,4-

dimcthoxyphenyl)ethyl]-2H-imidazol-2-one and 1.3,4,S-tcttahydro-t-[2-(3,4-

dimethoxyphcnyl)ethyl]-2H-imidazol-2-one are disclosed as intermediates in the 

synthesis of a diazasteroid system. WO 94/12461. WO 94/14742 and WO 94/20446 

25 generically describe a number of l-(phenyl~yl)-2-hydroxy-imidazole derivatives as 

selective PDE IV inhibitors. 

Unexpectedly, panicular l ,3-dihydro-1-(phenylalkyl)-2H-imida7.01-2-one derivatives 

show improved PDE IV inhibiting activity over the an compounds. In addition, the 

30 compounds of the present invemion were found to display cytokine inhibiting activity. 

35 

In view of these pharmacological properties, the present compounds have therapeutical 

utility in the treaunent of disease states related to an abnonnal enzymatic or catalytic 

activiry of PDE IV, or disease states related to a physiologically detrimental excess of 

cytokines, in particular allergic, atopic and inflammatory diseases. 

The present invention concerns the use of compounds of formula (I) for the 

manufacture of a medicament for treating wann-blooded animals suffering from disease 

states related to an abnonnal enzymatic or catalytic activity of phosphodiesterase IV 
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(PDE IV), and/or disease states related to a physiologically detrimental excess of 

cytokines. in panicular allergic. atopic and inflammatory diseases. said compounds 
having the fonnula 

the N-oxide fonns. the phannaceutically acceptable acid or base addition salts and the 

stercochemically isomeric fonns thereof. wherein : 
Rt and R2 each independently are hydrogen; C1-csalkyl; difluoromethyl; ttifluoromethyl; 

C3-6(:ycloalkyl; a sawrated 5-, 6- or 7-membered heterocycle containing one or two 
10 heteroatoms selected from oxygen, sulfur or nittogen; indanyl; bicyclo[2.2.l]-2-

hcptenyl; bicyclo[2.2.1 Jheptanyl; C1-611kYlsulfonyl; arylsulfonyl; or C1-1oalkYI 
substituted widl one or two substituents each independendy selected from ary~ 
pyridinyl. thienyl, furanyl, C3.7cycloalkyl and a sanmued S-, 6- or7-membered 
heterocycle containing one or two heteroatoms selected from oxygen. sulfur or 

15 nitrogen; 

R3 is hydrogen, halo or C1.@lkyloxy; 

R4 is hydrogen; ·halo; C1.¢kyl; trifluoromethyl; C].6Cycloalkyl; carboxyl; 

C1-4alkyloxycarbonyl; C3$ycloalkylaminocarbonyl; aryl; Hctl; or·C1-@lkyl 
substituted with cyano, amino. hydroxy. C1-4allcylcarbonylamino. aryl or Hetl; or 

20 R4 is a radical of fomiula : 
-Q..R6 (a-1); or 

-NH-R7 (a-2); 

wherein R6 is hydrogen; C1-6alkyl; C1.61lkyl substituted with hydroxy, carboxyl. 
C1-48lkyloxycarbonyl. amino, mono- or di(C14alkyl)amino. Hetl or aryl; 

25 R7 is hydrogen; C1-681kyl; C14alkylcarbonyl; C1-6BlkYl substituted with 

hydroxy. carboxyl, C 1-4alkyloxycarbonyl, amino, mono- or 
di(C1-41lkyl)amino, Hetl or aryl; 

RS is hydrogen. halo, hydroxy or C1-6alkyl; or 

R4 and RS taken together may fonn a bivalent radical of formula : 

30 -(CH2)1i- (b-1); 

-CH2-CH2-0·CH2-CH2- (b-2); 

-CH2-CH2-N(R8)-CH2·CH2- (b-3); or 
(b-4); 

wherein n is 2, 3. 4 or 5; 

35 R8 is hydrogen, C1-6alk.yl, C1-@lkylsulfonyl or p-toluenesulfonyl; 
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Y is a direct bond, haloC1-talkanediyl or C1-481kanediyl; 

-A-B- is a bivalent radical of fonnula: 
-CR9=CR10. (c-1}; or 

.CJIR9.Cl{R 10. (c-2); 

S whcicin cach0 R9 and R 10 independently is hydrogen or C14alkyl; and . 

L is hydrogen; C1-681kyl; C1~ylcarbonyl; C1-61ikYloxycarbonyl; C1.(;llkyl 
substituted with one or two substituents selected from the group consisting of 

hydroxy, C14alkyloxy, C14alkyloxycarbonyl, mono- and di(C14alkyl)amino, aryl 
and Het2; CuaJkenyl; CJ-68]kenyl substituted with aryl; piperidinyl; piperidinyl 

10 substituted with C14alkyl or arylC1-48lkyl; C1~ylsulfonyl or arylsulfonyl; 
aryl is phenyl or phenyl substituted with one. two or three substitucnts selected from 

halo, hydroxy, C14alkyl, C1-4alkyloxy. C3-6C)'cloalkyl, trifluoromethyl, amino, 
nitro, carboxyl. C1-48lkyloxycarbonyl and C1-481kylcarbonylamino; 

Hetl is pyridinyl; pyridinyl substituted with C1-4alkyl; furanyl; furanyl substituted with 

IS C1-481kyl; thicnyl; thienyl substituted with C1-4alkylcarbonylamino; 

hydroxypyridinyl, hydroxypyridinyl substituted with C14alkyl or C14aJkoxy­
C14alkyl; imidamlyl; imktamlyl substituted with C1.,.alkyl; thiazolyl; thiazolyl 

substituted with C1-4Blkyl; oxazolyJ; oxazolyl substituted with C1-481kyl; 

isoquinolinyl; isoquinolinylsubstituted with C14alkyl; quinolinonyl, quinolinonyl 
20 substituted with C1-4alkyl; morpholinyl; pipcridinyl; piperidinylsubstituted.with . 

C1-41llkyl, C14alkyloxycarbonyl or arylC1-4alkyl; pipenzinyl; piperazinyl 

substituted with C14alkyl, Ct-4alkyloxycarbonyl or arylC14alkyl; and 

Het2 is morpholinyl; piperidinyl; piperidinyl substituted with C1-48lkyl or arylC14alkyl; 

piperazinyl; piperazinyl substituted with C14alkyl or ary1Ct-4alkyl; pyridinyl; 
2S pyridinyl substituted with C1-48lkyl; furanyl; furanyl subsriluted with C14alkyl; 

thienyl or thienyl substituted with C14alkyl or Ci-.iaJkylcarbony~ino. 

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

30 PDE IV. and/or disease states related to a physiologically detrimental excess of 

cytokines, in panicular allergic, atopic and inflammatory diseases, more in panicular 

asthmatic and atopic diseases, most panicular atopic dcnnatitis. Said method comprises 

the administration of a therapeutically effective amount of a compound of fonnula (I) or a 
N-oxide form, a phannaceutically acceptable acid or base addition salt or a 

35 stereochemically isomeric fonn thereof in admixture with a pharmaceutical carrier. 



·~ 

WOH/31485 PC1'/IP'6/013'4 

-4-

Some of the compounds of fonnula (I) may also exist in their tautomeric forms. Such 

forms although not explicitly indicated in the above fonnula arc intended to be included 

within the scope of the present invention. 

5 In R 1 and R2. the saturated 5-, 6- or 7-membered heterocycles containing one or two 

heteroatoms selected from .oxygen. sulfur or nitrogen may suirably·bc. selected from 

hcterocycles such as, for example, tetrahydrOfuranyl, dioxolanyl, pyrrolidinyl, 

mmpholinyl, pipcridinyl. pipcrazinyl and tetrahydropyranyl. Said hea:rocyclic radicals 

are attached to the C1-1oalkyl radical by any carbon atom or, where appropriale, by a 
10 nitrogen atom. 

As used herein the tenn halo is generic to fluoro, chloro, bromo and iodo; the tenn 

C14alkyl is meant to include sttaight chained or branched saturated hydrocarbons having 

from 1 to 4 carbon atoms such as, for example, methyl. ethyl, 1-methylethyl, l,l-di-

15 methylethyl. propyl, 2-methylpropyl and butyl; the term C46aJkyl is meant to include 

straight chained or branched saturated hydrocarbons having from 4 to 6 carbon atoms 

such as, for example, 2-mcthylpropyl, butyl, 2-mcthylbutyl, pentyl, hexyl and the like; 

the tenn Cualkyl is meant to include (4-6Blkyl and the lower homologues thereof 
having 3 carbon atoms such as, for example, propyl and 1-methylethyl; the~ 

20 C2-6allcyl is meant to include C3~l and the ·lower hornologues thereof having 2 

carbon atoms such as, for example, ethyl; the term C1~yl is meant to include 

C2-611kyl and the lower homologue thereof having 1 carbon atom such as, for example. 

methyl; C1.10alkyl is meant to include C1-6illcYl and the higher homologues thereof 

having from 7 to 10 carbon atoms such as, for example, heptyl, octyl, nonyl, decyl, 
25 1-methylhexyl. 2-methylheptyl and the like; the tenn C3-631kenyl 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-burenyl. 2-butenyl, 2-penteny1, 

3-pentenyl, 3-methyl-2-butenyl and the like; and the carbon atom of said C3-@llcenyl 
being connected to a niuogen atom preferably is saturated; the tenn C3.6cycloalkyl is 

30. generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohcxyl; the term CJ-7CYCloalkyl 

is meant to include C3-6(:ycloalkyl and cycloheptyl; the 1enn C1.2alkanediyl is meant to 

include methylene, 1,2-ethanediyl and 1,1-echanediyl; the term C1.3alkanediyl is meant to 

include C1-2alkanediyl and the higher homologucs 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 tenn C14alkanediyl is meant to include 

C1.3alkanediyl and the higher homologues thereof' having 4 carbon atoms such as. for 

example, 1,4-buranediyl, 2-melhyl-1.3-propanediyl and the like. 
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As used in the foregomg definitions and hereinafter, haloC1-481kanmiyl is defined as 

mono- or polybalosubstituted C14alkanediyl, in particular C1-481kanediyl substitituled 

with one or more fluor atoms. 

S The pharmaceutically acceptable acid addition salts as mentioned hcreinabove ,are meant 

to comprise the acid addition saltfonns which can conveniently be obtained by ttcating 

the base form of the compounds of fonnula (I) with appropriate acids such as inorganic 

acids. for example, hydrohalic acid. e.g. hydrochloric or hydrobromic, sulfuric, nitric, 

phosphoric and the like acids; or organic acids, such as, for example, acetic, hydmxy-

10 

15 

acetic, propanoic, lactic, pyruvic, oxalic, malonic. succinic, maleic, fumaric, malic, 

tanaric, citric, methancsulfonic, ethanesulfonic, benzenesulfonic, p-toluencsuJfonic, 

cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids. Conversely, said acid 

addition salt fmms can be convened in the free base fonns by tteaUnent with an 
appropriate base. 

1be compounds of fmmuJa (I) containing an acidic proton may also be convened into 

their non-toxic metal or amine addition salt fmns by treatment with appropriate organic 

and inorganic bases. Appropriate base salt forms comprise, for example, the ammonium 

salts, the alkali and euth alkaline metal salts, e.g. the lithium, sodium, potassium, 

20 magnesium, calcium salts· and the like, salts with organic bases, e.g. the benmthine, 

N-methyl-D-glucamine, hydrabamine salts~ and salts with amino acids such as. for 

example, arginine, lysine and the like. 

The tenn addition salt also comprises the hydrares and solvent addition forms which the 

25 compounds of fonnula (I) are able to fonn. Examples of such forms are e.g. hydrates, 
alcohola1es and the like. 

The N-oxide fonns of the compounds of fonnula (I) are meant to comprise those 

compounds of fonnula (I) wherein one or several nitrogen atoms are oxidized to the 

30 so-called N-oxide. 

The tenn "stereochemically isomeric fonns" as used hereinbefore defines all the possible 

isomeric fonns which the compounds of fonnula (I) may possess. Unless otherwise 
mentioned or indicated, the chemical designation of compounds denotes the mixture of 

35 all possible stereochemically isomeric fonns, 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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Whenever used hereinafter, the term compounds of fmmula (I) is meant to include also 

the N-oxide forms. the phannaceutically acceptable acid or base addition salts and all 

steJeOisomeric fonns. 

S Some of the compounds of fonnula (I) and some of the iniennediates .in the present in· 

vention may contain an asymmetric carbon atom. ~ stereochemically isomeric fonns 

of said compounds and said intermediates can be obtained by the application of an­
known procedures. For example, diastereoisomers can be separated by physical 

methods such as selective crystallization or chromatographic techniques, e.g. counter 

10 current distribution, liquid chromatography and the like methods. Enantiomers can be 

obtained from racemic mixtures by first convening said racemic mixtures with suitable 
n:solving agents such as, for example, chiral acids, to mixtures of diasrercomeric salts or 

compounds; then physically separating said mixmres of diastereomeric salts or 

compounds by, for example, selective aystallization or chromatographic techniques, 

15 e.g. liquid chromatography and the like methods; and finally converting said sepanued 

diastereomeric salts or compounds into the corresponding enantiomcrs. Pure 

stereochemically isomeric forms may also be obtained from the pure steteochemically 

isomeric forms of the appropriate intermediates and starting materials, provided that the 

intervening reacrion.i occur stereospecifically. The.pure and.mixed stmeochcmically 

20 isomeric fonns of the compounds of fonnula (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 intcnnediates involves liquid chromatography, in panicular liquid 

25 chromatography using a chirJJ stationary phase. 

The compounds offonnula (I) are deemed novel. provided that the compound is other 

than: 

t ,3-dihydro-1-[2-(3,4-dimethoxyphenyl)propyl]·2H-imidazol-2-one; 
30 l,3-dihydro-1-[2-(3.4-dimethoxyphenyl)propyl]-5-methyl-2H-imidazol-2-one; 

l-[2-(3,4-dimcthoxyphenyl)ethyl]- l ,3,4,5-tetrahydro-2H-imidazol-2·one; 

l,3-dihydra.l-[2·(3,4-dimethoxyphenyl)ethyl]-'211-imidazol-2-one; 

l-[2-(3,4-dimethoxyphcnyl)propyl]- l ,3,4,5-tetrahydro-2H·imidaml-2-one; 

1-[2-(3,4-diethoxyphenyl)ethyl]-l ,3-dibydro-'2H·imidazol-2-one; 

35 l,3-bis[2-(3,4-dimethoxyphenyl)ethyl]·l,3,4,S-tetrahydro-2H-imidazol-2-one; or 

1 ·[2-(3,4-dimethoxyphenyl)ethylJ-3-phenylmethyl-l ,3,4,5-tetrahydra.2ff ·imidazol-

2-one. 
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Thus. the invention concerns novel compounds having the formula 

R3 0 

I ~
4 A. 

R2o-p-c-Y-N N-L (l') 
I \ I 

Rs A-B 
R10 

S the N-oxide fonns. the phannaceudcally acceptable acid or base addition salts and the 
steieOChemically isomeric fonns thereof, wherein : 
R 1 and R2 each independently are hydrogen; C1-611kYl; difluoromctbyl; triflooromethyl; 

C3-6(:ycloallcyl; a saturated 5-, 6- or ?-membered he.-OC:ycle containing one or two 
heteroatoms selected from oxygen, sulfur or nitrogen; indanyl; bicyclo[2.2.1)-2-

10 heptenyl; bicyclo[l.2 l]heptanyl; C1-61lkylsulfonyl; arylsulfonyl; or C1.1oalkyl 

subsdwted with one or two subsd.wents each independently selected from aiyl, 

pyridinyl, tbienyl, furanyl, C].7cycloalkyl and a saturated 5-, 6- or 7-membered 

heterocycle containing one or tw0 heteroalODls selected from oxygen, sulfur or 
nitrogen; 

15 R3 is hydrogen, halo or C1-6ailtyloxy; 
R4 is hydrogen; halo; C1.@lkyl; trifluoromethyl; Cucycloalkyl; carboxyl; 

C1-4Allcyloxycarbonyl; C3-6(:ycloalkylaminocarbonyl; aryl; Hetl; or C1~l 

substituted with cyano, amino. hydroxy, C1-4alkylcarbonylamino. aryl or Hetl; or 
R4 is a radical of formula : 

20 -O-R6 (a-1); or 
-NH-R7 (a-2); 

wherein R6 is hydrogen; C1.@lkyl; C1-681kYl substituted with hydroxy. 

carboxyl, C14alkyloxycarbonyl, amino. mono- or di(C1. 

4alkyl)amino, Hetl or aryl; 

25 R7 is hydrogen; C1-6alkyl; C14a1kylcarbonyl; C1-@lkyl substitured with 

hydroxy, carboxyl, C14alkyloxycarbonyl, amino, mono-or 

di(C1-4alkyl)amino, Hetl or aryl; 

RS is hydrogen, halo, hydroxy or C1.@lkyl; or 
R4 and RS taken together may fonn a bivalent radical of formula: 

30 -(CH2}0 - (b-1); 

-CH2-CH2-0-CH2-CH2- (b-2); 

-CH2-CH2-N(R8)-CH2-CH2- (b-3); or 

-CH2-CH=CH-CH2- (b-4); 

wherein n is 2, 3, 4 or 5; 

35 R8 is hydrogen, C1..@lkyl, Ct-681kylsulfonyl or p-toluenesulfonyl; · 
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Y is a din:ct bond, haloC1-481kancdiyl or C1-48)kanediyl; 
-A-B- is a bivalent radical of formula: 

-CR9=CR10. (c-1); or 

.CffR9.QIR 10. (c-2); 

PCTID'96J013'4 

S wherein each R9 and R JO independently is hydrogen or C1..ialkyl; and 

L is hydrogen; C1-611kyl; C1-611kylcarbonyl; C1-e;alkyloxycadxmyl; C1-611kYI 

substituted with one or two substituents selected from the group consisting of 

hydroxy, C1-4alkyloxy. C1-48lk)'loxycarbonyl. mono- and di(C1-48lkyl)amino, aryl 

and Het2; C3-6aJkeoyl; C3-61)kenyl substituted with aryl; piperidinyl; piperidinyl 

10 substituted with C1-48lkyl or mylC1-48)kyl; C1-681kylsulfonyl or arylsulfonyl; 
aryl is phenyl or phenyl substituted with one. two or three substituents selected from 

halo, hydroxy. C14al.kyl. C1-48lkyloxy. C3-6C)'cloalkyl. ttifluoromethyl. amino, 

nitro, carboxyl. C1-481kyloxycarbonyl andC1..iaJkylcarbonylamino; 
Hetl is pyridinyl; pyridinyl substituted with C1-411kyl; furanyl; furanyl subsd.rured with 

15 C1-48lkyl; thicnyl; thienyl substituted wirh C14alkylcarbonylamino; hydroxy­

pyridinyl. hydroxypyridinyJ substituted with C14alkyl or C1-481koxyC1-481kyl; 
imidazoJyl; Unidazolyl substituted with C14aJkyl; dliazolyl; thiamlyl substituted 

with C1-48lkyl; oxazolyl; oxamlyl substituted with C14alkyl; isoquinolinyl; 
isoquinolinyl substituted with C14alkyl; quinolinonyl, quinolinonyl substibl1ed 

20 with C14alkyl; morpholinyl; piperidinyl; piperidinyl subslituted with C14alkyl, 
C1-48lkyloxycarbonyl or arylC)-481kyl; piperazinyl; pipcrazinyl substituted with 
C1..ialkyl, C1-4&lkyloxycarbonyl or arylC14alkyl; and 

Het2 is morpholinyl; piperidinyl; piperidinyl substituted with C1-481kyl or arylC14alkyl; 

piperazinyl; piperazinyl substituted with C1-481kyl or arylC14alkyl; pyridinyl; 
25 pyridinyl substituted with C14allcyl; furanyl; furanyl substituted with C1-4alkyl; 

thienyl or thienyl subslitured with C14alkyl or C14alkylcarbonylamino; 

provided that the compound is not : 

l ,3-dihydro-l-[2-(3,4-dimethoxyphenyl)propyl]-2H-imidazol-2-one; 

30 l ,3-dihydro-l-[2-(3,4-<iimethoxyphenyl)propyl]-5-melhyl-2H-imidazol-2-one; 

l-[2-(3,4-dimcthoxyphenyl)ethyl]- l ,3,4,5-teU"ahydro-2H-imidazol-2-one; 

l ,3-dihydro-l-[2-(3,4-dimethoxyphenyl)ethyl]-2H-imidazol-2-one; 

1-(2-(3.4-dimethoxyphenyl)propyl]-1,3,4,S-tettahydro-2H-imidazol-2-one; 

1-[2-(3.4-diethoxyphenyl)ethyl]-l,3-dihydro-2H-imidazol-2-one; 

35 l,3-bis[2-(3,4-dimethoxyphenyl)ethyl]-1,3,4,5-tetrahydro-2H-imidazoJ-2-one; or 

I-[2-(3,4--dimethoxyphenyl)ethyl}-3-phenylmethyl-I.3,4,5-teU"ahydro-2ff-imidazol-

2-one. 
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The subgroups as defined hereinafter me described as subgroups of the compounds of 

formula '(I) and are meant to be also subgroups of the compounds of formula {r). 

A first set of particular groups of compounds of formula (I) or of compounds of fonnula 

S (f) consists of those wherein one or mme. of the following provisions ·apply : 

a) Rl is hydrogen; C1-611kYI; difluoromethyl; C34ycloalkyl; tctrahydrofuranyl; 

bicyclo{2.2.1]-2-heptenyl; arylsulfonyl; or C1-1()8lkyl substituted with C3-.,cycloalkyl 

or tettahydrofuranyl; and R2 is C1-681kyl, difluoromethyl or lrifluoromcthyl; 

10 b) R3 is hydrogen; 

c) R4 is hydrogen, C1-6alkyl, C3-6cycloalkyl, hydroxy, C1-681kyloxy, trifluoromethyl, 

halo, amino, cyanoC1-6alkyl, C1.c;alkylcarbonylamino, aryl, arylC1-681kyl, 
HetlC1-68lkyl and RS is hydrogen, C1-68lkyl or hydroxy, j>referably R4 and RS each 

IS independently are hydrogen or C1-681kyl; 

d) R4 and RS are taken together to fonn a radical of fonnula (b-1) or (b.-2), preferably a 

radical of formula (b-1) wherein n is 2; 

20 e) Y is a dRct bond, methylene or 1,2-cthancdiyl,prcfcrably Y is methylene; 

t) L iS hydrogen, C1-681kyl, optionally substituted C3-681kenyl, C1-68lkyloxycarbonyl. 
C1-6211kyloxycarbonylC1-6&lkyl or arylC1-@llkyl, preferably L is hydrogen; 

2S g) -A-B-is a bivalent radical of fonnula (c-1) or (c-2), preferably a bivalentmdical of 

formula (c-1) wherein R9 and RIO are both hydrogen. 

An interesting subgroup within said fmt set of groups consists of those compounds of 

fonnula {I) or of compounds of formula (r) wherein RI is C1-6alkyl, C3-6Cycloalkyl or 
30 C1.10alkyJ substiruted with C3 • .,cycloalkyl and R2 is C1.t;alkyl. 

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 panicular groups of compounds of formula (I) or of compounds of 

formula (I') consists of those wherein one or moi'e of the following provisions apply : 

1) R 1 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-hcptcnyl; 
C1.61llkylsulfonyl; arylsulfonyl; or C1.1oalkylsubstituted with one or two 

40 substituents each independently selected from pyridinyl. thienyl. furanyl, C3.7cyclo-
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alkyl and a saturated 5-, 6- or 7-membered heterocycle containing one or two 

heteroatoms selected from oxygen, sulfur or nitrogen; 

2) R2 is hydrogen, C3.ocycloalkyl; a saturated S-, 6- or 7-membered he=ocycle 

S containing one or two hctcroatoms selected from oxygen, sulfur or nitrogen; indanyl; 

bicyclo[2.2.l]-2-heprenyl; bicyclo[2.2.l]hepranyl; C1-68]kylsulfonyl; arylsulfonyl; 

or C1.1oalkYI substituted with one or two substituents each independently selected 

from aryL pyridinyl. thienyl, furanyl, C3-1cycloalkyl and a saturated 5-, 6- or 7-

membcred hcterocycle containing one or two heteroatoms selected from oxygen, 

10 sulfur or nitrogen; 

3) R3 is halo or Ct..(;alkyloxy; 

4) R4 is halo; tritluoromethyl; C3.s:ycloalkyl; C3-6Cycloalkylaminocarbonyl; aryl; Hetl; 

15 or C1-68lkyl substituted with cyano. amino, hydroxy, C14alkylcarbonylamino, aryl 

orHetl; or 

R4 is a radical of formula : 
-O-R6 (a-l); or 

-NH-R7 (a-2); 

20 wherein R6 is C1-681kylsubstitum with hydroxy. carboxyl, C1-4alkylox.y-

25 

5) R5 is halo; 

carbonyl, amino; mono- or di(C14alkyl)amino. Hetl or aryl; 

R7 is hydrogen; C1-681kyl; C1-481kylcarbonyl; C1-68lkYl substituted with 

hydroxy, carboxyl, C1-41lkyJoxycarbonyl, amino, mono- or 

di(C14alkyl)amino, Hetl or aryl; 

6) RS is hydroxy and R4 is other than hydrogen or Ct..@lkyl; 

30 7) R4 and RS taken together fonn a bivalent radical of fonnula : 

-(CH2)n- (b-1); 

-CH2-CH2-0-CH2-CH2- (b-2); 

-CH2-CH2-N(R8)-CH2-CH2- (b-3); or 
-CH2-CH=CH-CH2- (b-4); 

35 wherein n is 2. 3. 4 or 5; 
RB is hydrogen, C1.68}kyl, C1-681kYlsulfonyl or p-toluenesulfonyl; 

8) -A-8- is a bivalent radical of fonnula (c-2); 
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substituted with aryl; C1.sdkYlsulfonyl or arylsulfonyl. 

An interesting subgroup within said second set of groups consists of those compounds 

5 of formula (I) or of compounds of formula (f) wherein 

R4 is halo; trifluoromcthyl; C3-6C)'cloalkyl; C3-6C)'Cloalkylaminocarbonyl; aryl; Hetl; or 

C1-611kyl substituted with cyano, amino. hydroxy, C14alkylcarbonylamino, aryl or 
ffetl;or 

R4 is a radical of fonnula : 
10 -O-R6 (a-1); or 

15 

-NH-R7 (a-2); 

wherein R6 is Ct..(iBlkyl substituted with hydroxy, carboxyl, 

C1-4llkyloxycarbonyl, amino, mono- or di(C14alkyl)amino, Hetl or 

R5 is halo; or 

aryl; 

R' is hydrogen; C1-61llcyl; C1-48lkylcarbonyl; C1-611kYl substituted with 

hydroxy, carboxyl, C1-4alkyloxycarbonyl, amino, mono- or 

di(C1-48lkyl)amino, Hetl or aryl; or 

R4 and· RS taken together fonn a· bivalent radical.of fonnuJa ·: 

20 -(CH2)0- (b-1); 

-CH2-CH2-0-CH2-CH2- (b-2); 

-CH2-CH2-N(Rl).Cff2-CH:z- (b-3); or 

-CH2-CH=CH-CH2- (b-4); 

wherein n is 2, 3, 4 or S; 

25 R 8 is hydrogen. Ci.611kyJ, C1-681kyJsulfonyl or p-toluenesulfonyl. 

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

compounds of formula (I) or of compounds of formula (f) wherein R 1 is hydrogen; a 

saturated 5-, 6- or 7-membered heterocycle conraining one or two heteroatoms selected 

30 from oxygen. sulfur or nitrogen; bicyclo[2.2. l]-2-heptenyl; C1.@lkylsulfonyl; 

arylsulfonyl; or C1.1oalkyl substituted with one or two substituents each independently 

selected from pyridinyl, thienyl, furanyl, C3-,cycloalkyl and a saturated 5·, 6- or 

7-membered heterocycle containing one or two heteroatoms selected from oxygen, sulfur 

35 
or nitrogen. 

A third set of particular groups of compounds of fonnula (I) or of compounds of fonnula 

{I') consists of those wherein one or more of the following provisions apply : 
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1) R l is hydrogen; C1-68lkyl; difluoromethyl; trifluoromethyl; a saturated 5-, 6- or 7-

membcred heterocycle containing one or two heteroatoms selected from oxygen, 

sulfur or nitrogen; indanyl; bicyclo[2.2.1]-2-heptenyl; bicyclo[2.2.1]hepranyl; 

C1-681kylsulfonyl; arylsulfonyl; or C1-1oalkYl substituted with one or two 

S substituents each independently selected from aryl, pyridinyl, thienyl, furanyl, 

C3-7C)'Cloalkyl and a saturated S-, 6- or 7-membered hererocycle containing one or 

two heteroatoms selected from oxygen, sulfur or nitrogen; 

2) R2 is hydrogen; C3-6Cycloalkyl; a saturated S-, 6- or 7-memben:d heterocycle 

10 containing one or two hcteroatoms selected from oxygen, sulfur or nitrogen; indanyl; 

bicyclo[2.2.l]-2-heptenyl; bicyclo[2.2. l ]heptanyl; C1-68lkylsulfonyl; aiylsulfonyl; 

or C1.1oalkyl substituted with one or two subslituents each independently selected 

from aryl, pyridinyl, thienyl, furanyl, CJ-7cycloalkyl and a saturated 5-, 6- or 

7-membered heterocycle containing one or two heteroatoms selected from oxygen, 

IS sulfur or nitrogen; 

3) R4 is halo; C].6CYCloalkyl; C3.6(:ycloalkylaminocarbonyl; aryl; Het•; or C1-681kyl 

substituted with amino, C1-48lkylcarbonylamino, aryl or ffctl; or 

R4 is a radical of fonnula : 

20 -Q..R6 (a-1); or 

-NH-R7 (a-2); 

wherein R6 is C1-681kyl; C1-681kyl substituted with hydroxy, carboxyl, 

C14alkyloxycarbonyl. amino. mono- ordi(C1-48lkyl)amino, Hetl 

oraryl; 

25 R7 is hydrogen; C1-681kyl; C14alkylcarbonyl; C1$kyl substituted 

30 
4) RS is halo; 

with hydroxy. carboxyl. C14alkyloxycarbonyl, amino, mono- or 

di(C14alkyl)amino, Hetl or aryl; 

5) R4 and RS taken together fonn a bivalent radical of fonnula : 

-(CH2)n· (b-1); 

-CH:z-CH2-0-CH2-CH2- (b-2); 

-CH2-CH2-N(R8)-CH2-CH2- (b-3); or 

35 -CH2-CH=CH-CH2- (b-4); 

wherein n is 2, 3. 4 or 5; 

R8 is hydrogen, C1.6'\lkyl, C1$kylsulfonyl or p-toluenesulfonyJ; 
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6) -A-B- is a bivalent radical of fonnula (c-2). 

An interesting subgroup within said third set of groups consisrs of those compounds of 

formula (I} or of compounds of fonnula (I') wherein R4 is halo; CJ-6C)'Cloalkyl; 

s C3-6C)'Cloalkylaminocarbonyl; aryl; Hetl; or C1-681kYl substituted with amino, 

C1-481.kylcmbonylamino. aryl or Hetl; or 
R4 is a radical of fonnula : 

..Q-R6 (a-1 ); or 

-NH-R7 (a-2); 

10 wherein a6 is C1-611kYI; C1-611kyl substituted with hydroxy, carboxyl, C14alkyl-
oxycarbonyl, amino, mono- or di(C1-48lkyl)amino, Hetl or aryl; 

a7 is hydrogen; C1..611lkyl; C1-4&lkylcarbonyl; C1.silltYl substituted with 
hydroxy, carboxyl, C1-4alkyloxycarbonyl, amino, mono- or 
di(C1-48lkyl)amino, Hetl or aryl; or 

15 as is halo; or 

a4 and as taken together fonn a bivalent radical of fonnula: 

-(CH2)n- (b-1); 

-CHi-CH2-0-CH2-CH2- (b-2); 

-CH2-CH2-N(R8>-CH2-CH2- (b-3); or 

20 -CH2-CH=CH-CH2- (b-4); 

wherein n is 2. 3, 4 or 5; 
RI is hydrogen, C1-68lkyl, C1-681kylsulfonyl or p-toluenesulfonyl; 

Another interesting subgroup within said thinl set of groups consists of those 
25 compounds of formula (I) or of compounds of fonnula (f) wherein R l is hydrogen; 

Ct.(ialkyl; difluoromethyl; trifluoromethyl; a saturated 5-, 6- or 7-membered hcterocyclc 

containing one or two heteroatoms selected from oxygen. sulfur or nittogen; indanyl; 

bicyclo[2.2. l ]-2-heptenyl; bicyclo[2.2.1 ]heptanyl; C1.@lkylsulfonyl; arylsulfonyl; or 

C1.1oalkyl substitured with one or two substituents each independently selected from 

30 aryl, pyridinyl, thienyl, fur.myl, C3. 7cycloaJkyl and a saturated .5-, 6- or 7-membered 

heterocycle containing one or two heteroatoms selected from oxygen, sulfur or nilrogen. 

A founh set of particular groups of compounds of fonnula (I) or of compounds of 

formula (I') consists of those wherein one or more of the following provisions apply : 
35 1) RI is hydrogen; a saturated 5-, 6- or7-mcmbercd hetcrocycJe containing one or two 

heteroatoms selected from oxygen, sulfur or nitrogen; indanyl; bicyclo[2.2.1 )-2-

heptenyl; bicyclo[2.2.1 Jheptanyl; C1-6alkylsulfonyl; arylsulfonyl; or C1.1oalkyl 
substituted with one or two substituents each independently selected from aryl, 
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pyridinyl, thienyl, fW'811yl, C3 • .,cycloalkyl and a saturated 5-, 6- or 7-mcmbtnd 

heteroeycle containing one or two hetcroatoms selected from oxygen, sulfur or 

nittogen; 

S 2) R2 is hydrogen; C3-6(:ycloalkyl; a saturated S-, 6- or 7-mcmbmd hercrocycle 

conraining one or two heteroatoms seJected from oxygen, sulfur or niarogen; indanyl; 

bicyclo[2.2.1)-2-heptenyl; bicyclo[2.2.l]heptanyl; C1-611kYlsulfonyl; arylsulfonyl; or 

C1.1oalkyl substituted with one or two substituents each independently selected from · 

aryl, pyridinyl, tbienyl, foranyl, C3-,cycloalkyl and a saturated 5-, 6- or 7-membemf 

10 heterocycle containing one or two heteroatoms selected from oxygen, sulflD" or 

nitrogen; 

3) R4 is C1~l; trifluoromethyl; C3-6C)'cloalkyl; .carboxyl;_C1-43lkyloxycarbonyl; 

C3-6(:ycloalkylaminocarbonyl; or C1-61lkyl substituted with cyano, amino, hydroxy, 

15 C14alkylcarbonylamino; or 
R4 is a radical of fonnula : 

-Q..R6 (a-1); or 

-NH-R7 (a-2); 

wherein R6 is C1~yl substituted with carboxyl, C1-4llkyloxycarbonyl, amino, 

20 mono- or di(C14alkyl)amino, Hetl or aryl; 

R7 is hydrogen; C1-68)kyl; C1-4alkylcarbonyl; C1-61lkyl substituted with 

hydroxy, carboxyl, C14alkyloxycarbonyl, amino, mono- or 
di(C1-41llcyl)amino, Hetl or aryl; 

5) R4 and RS taken together form a bivalent radical of fonnula : 

-CCH2)n- (b-1); 

-CH2-CH2-0-CH2-CH2- (b-2}; 

30 -CH2-CH2-N(R8)-CH2-CH2- (b-3); or 

-CH2-CH=CH-CH2- (b-4); 

wherein n is 2. 3, 4 or 5~ 

RS is hydrogen, C1-6&lkyl, C1-6alkylsulfonyl or p-toluenesulfonyl; 

35 6) -A-B- is a bivalent radical of fonnula (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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R4 is C1-611kyl; tritluoromethyl; CucycJoalkyl; carboxyl; C14alkyloxycarbonyl; 

C3-6Cycloalkylaminocarbonyl; or C1-681kYI substituted with cyano, amino, hydroxy, 

C1-48lkylcarbonylamino; or 

R4 is a radical of formula: 
S -Q-R6 (a-1); or 

-NH-R7 (a-2); 

wherein R6 is C1-68lkyl substituted with carboxyl, C1-4alkyloxycarbonyl, amino, 

mono- or di(C14alkyl)amino, Hetl or aryl; 

R7 is hydrogen; C1-61Jkyl; C14a1kylcarbonyl; C1-611kYl substitured with 

10 hydroxy, carboxyl, Ct-4&1kyloxycarbonyl, amino, mono- or· 

di(C14alkyl)amin0y Hetl or aryl; or 

as is C1-681kyl; or 

R4 and RS taken together fonn a bivalent radical of formula : 

-(Cll2)n- (b-1}; 
15 -CH2-CH2-0-CH2-CH2- (b-2); 

20 

-CH2-CH2-N(R8)-CH2-CH2- (b-3); or 

-CH2-CH=CH-CH2- (b-4); 

wherein n is 2, 3, 4 or 5; 

as is hydrogen, C1-681kyl. C1-681kylsulfonyJ or p-toluenesulfonyl. 

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

compounds of formula (l) or of compounds of formula (J') wherein R 1 hydrogen; a 

saturated 5-, 6- or 7-membered h~terocycle containing one or two hereroatoms selected 

from oxygen, sulfur or nitrogen; indanyl; bicyclo[2.2.l]-2-heptenyl; bicyclo[l.2.1]-

25 heptanyl; C1-681kylsulfonyl; arylsulfonyl; or C1.1oalkyl substituted with one or two 

substituents each independently selected from aryl. pyridinyl. thienyl. furanyl, 

C3. 7Cycloalkyl and a saiurated 5-, 6- or 7-membered heterocycle containing one or two 

heteroatoms selected from oxygen, sulfur or nitrogen. 

30 Preferred compounds are those compounds of fonnula (I) or of compounds of fonnula 

(I') wherein R4 is C3.(;cycloalkyl; C3.6(:ycloalkylaminocarbonyl; or C1-61lkyl substituted 

with amino or C148lkylcarbonylamino; or 

R4 is a radical of fonnula : 

-O-R6 (a-1); or 

35 -NH-R7 (a-2); 

wherein R6 is C1-6alkyl substituted with carboxyl, C143lkyloxycarbonyl, amino, 

mono- or di{C14alkyl)amino, Hetl or aryl; 
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R7 is hydrogen; C1-611kyl; C141lkylcarlx;myl; C1-6Bllcyl substituted with 
hydroxy, carboxyl, C14alkyloxycarbonyl, amino, mono- or 

di(C14alkyl)amino, Hetl or aryl; or 

R4 and.RS taken together fonn a bivalent radical of formula : 

S -(CHV..- (b-1); 

-CH2-CH2-0-CH2-CH2- (b-2); 

-CH2-CH2-N(RB)-CH2·CH2· (b-3); or 

-CH2-CH=CH-CH2- (b-4); 

whelein n is 2, 3, 4 or S; 
10 RB is hydrogen, C1-681kyl, C1-681kylsulfonyl or p-toluenesulfonyl. 

Also preferred compounds are those compounds of formula (I) or of compounds of 

fonnula (I') wherein RI js hydrogen; a saturated 5-, 6- or 7-membered heterocycle 

containing one or two helel'Oatmils selected from oxygen, sulfur or nitrogen; 

15 bicyclo[2.2.l]-2-heptenyl; C1-611kylsulfonyl; atylsulfonyl; or C1.1oalkyl substituted with 

one or two substituents each independently selected from pyridinyl, thicnyl, furanyl, 

C3.7C)'Cloalkyl and a saturated 5-, 6- or 7-mcmbered heterocycle containing one or two 

heteroatoms selected from oxygen, sulfur or nitrogen. 

20 More prcfeired.compoundsare those compounds of fonnula (I) or of compounds of 

fonnula (l') wherein R l is C3.(;Cycloalkyl or methyl substituted with C3-7Cycloalkyl, R2 

is C1-61lkyl. Rl is hydrogen, R4 is C1-681kyl, as is hydrogen or C1-611kyl, or R4 and R5 
are taken together to fonn a radical of formula (b-1) wherein n is 2, -A·B- is a bivalent 

radical of fonnula (c-1) wherein R9 and R 10 are both hydrogen, Y is methylene and Lis 

25 hydrogen. 

Most prefmed compounds are selected from : 
1-[[ 1-[3-(cyclopentyloxy)-4-methoxyphcnyl]cyclopropyl]methyl]-1.3-dihydro-2H­

imidazol-2-one; 1-[2-[3-(cyclopentyloxy)-4-methoxyphenyJ]-2-methylpropyl]-l,3-di 

30 hydro-2H-imidazol-2-one; 1-(2-[3-(cyclopentyloxy )-4-methoxyphenyl]propyl]-1,3-

dihydro-2H-imidaml-2-one; and 1-[2-[3-(cyclopropylmethoxy)-4-methoxyphenyl]~ 

propyl]-1,3-dihydro-2H-imidazol-2-one; the pharmaceutically acceptable acid or base 

addition salts and the srereochemically isomeric fonns thereof. 

35 Whenever used hereinafter, R 1 to R 10, Y. -A-B- and L are defined as under formula (I) 

unless otherwise indicated. 
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The compounds of formula (I) can generally be prepared by N-alkylating a l,3-dihydro-

211-imidazol-2-one derivative of formula (Il) with an appropriately substituted alkylating 

agent of formula (Ill), wherein W 1 is a reactive leaving group such as, for example, a 

halogen. 

-o-~· 
0 

~ N-aftylalion 
R1o ~-v-w1 + H-N N-L (1) • • 

R5 A-B 
R20 

(DI) (JI) 

Said N-alkylalion may conveniently be perfonned in the presence of a base such as, for 

example, sodium hydride, butyllithium or sodium bis(trimethylsilyl)ami~ in a reaction­

inert solvent such as. for example. tettahydrofuran, optionally cooled on an ice-bath. 

10 The reaction is preferably perfonned under a reaction inert aunosphere such as, for 

example, oxygen free nitrogen. It may be advamageous 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 rare of the reaction. In case intermediates of fmmula (II), wherein L is 

15 replaced by a suitable protecting group. are used in said N-alkylation reaction, 

compounds of fonnula (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 following preparations. the reaction products may be isolated from the 

20 reaction medium and. if necessary, funher purified according to methodologies generally 

known in the art such as, for example. extraction, crystallization, bituration and 

chromatography. 

Alternatively, compounds of fonnula (I) may be prepared by reacting an organometallic 

25 intermediate of fonnuJa (IV). wherein M is an appropriate metal ion or meralcomplex ion 

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

l ,3-dihydro-2H-imidazol-2-one derivative of fonnula (V) wherein W2 is a reactive 

leaving group such as, for example. a halogen. In case R4 and R5 are taken together and 

fonn a radical of fonnula (b-1 ). (b-2). (b-3) or (b-4), W2 may also be a cyanide moiety 

30 provided that the intermediate of fonnula (IV) is a Grignard reagent. 
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(I) 

{IV) (V) 

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

dimethoxyethane. tetrahydrofuran or diethylcthcr. Stining and heating may enhance the 

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

suitable proteeting group. are used in said reaction, compounds of fonnula (I) whemin L 

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

obtained using an-known deprotection reactions. 

10 

15 

20 

Compounds of formula (I-a) wherein -A-B- is a radical of formula (c-1), said 

compounds being represented by fonnula (I-a-1), can conveniently be prepared by 

cycliza1ion of an intermediate of fonnula (VI) or a functional derivative therm£ in the 

presence of a suitable acid such as, for example, hydrochloric acid. 

R3 
I R4 0 O-C1-4alkyl 

-0-
1 II I 

R 10 C-Y-NH-C-NH-CH-C-O-C1-48itYl 
I I I 

R5 RIO R9 

R10 

(VI) 

Said cyclization may be perfonned in a reaction inen solvent such as, for example, 

water, methanol or a mixture thereof. Stirring and heating may enhance the rate of the 

reaction. 

In particular, compounds offonnula (l-a-1) wherein R5 is hydroxy and Yis methylene, 

said compounds being represented by fonnula (l-a-1-1 ), may be prepared by cyclizadon 

of an intennediate of fonnula (VI-1) wherein P is hydrogen or, preferably, is a 

ttimethylsilyl prorecting group or a functional derivative thereof, in a manner analogous 

25 to the one described for the preparation of a compound offonnula (I-a-1) from an 

intennediate of formula (VI). 
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(Vl-1) 

Compounds of fonnula (l-a-1) may also be prepared by cyclimtion of an intennediate of 

formula (VII) or a functional derivative thereof in the presence of a suitable isocyanare. 
S such as, for example, potassium isocyanate or uimethylsilyl isocyanate. 

R3 
1 R4 o-c1_.a1kyJ isocyanate 

R10-9-C-Y-NH-CH-C-O-C1-481kYI 
I I I 

RS RIO R9 . 

R20 

(1+1) 

(VD) 

Alternatively. compounds of fonnula (l-a-1) may also be prepared by reacting an 

10 mtennediatc of fonnula (VII) with a s~itable cyanide such as, for example, potassium 

cyanide, thus obtaining the corresponding N-cyanidc derivative which may be further 

hydrolyzed in the pmsence of an· acid such as, for example, hydrochloric acid; lceeping · 

the pH of the reaction mixture basic. The thus fonnr.d 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 fonnula (I-a-1). 

R3 add excess 
I R4 O-C1-4alkyl cyanide pH >7 acid 

R 10-9-C-Y-NH-CH-C-O-C1.,.alt)'I (I+l) 
I I I as RIO R9 

R20 
(VD) 

Compounds of fonnula (I-a) wherein -A-8- is a radical of fonnula (c-2). said 

20 compounds being represented by fonnula (l-a-2), can be obtained by cyclization of an 

intennediate of fonnula (VIII) 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 compounds of fonnula (I) can also be convened into each other following art-known 

procedures of functional group ttansfonnation. 

For example, compounds of fonnuJa (I) wherein L is other than hydrogen, said 
compounds being represented by formuJa (l-b), may be prepared by ~ng a 

compound offonnula (I-a) with L"-W3 (IX), wherein L" is the same as Ldefined amder 

fonnula {I) but other than hydrogen and W3 is a reactive leaving group such as, for 

10 example, a halogen atom. 

R3 0 
R4 H 

1 -o-· A R 0 C-Y-N N-H 
I I I 

as A-B 
R20 

+ L"-w3 

R' 0 
I R4 A 

- R
10-o-C-Y-N N-L" 

I ' ' Rs A-B 
R20 

(I-a) (IX) (1-b) 

Also an-known addition reactions may be used to conven compounds of formula (I-a) 
15 into compounds of fonnuJa (1-b). 

Compounds of formula (1-b) wherein -A-8- is a radical of fonnula (c-2}, said 

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

20 being represented by formula (l-b-1), using an-known hydrogenation techniques. For 

instance, hydrogen in the presence of a suitable catalyst· such as, for example, palladium 

or pJatinum supported on for instance charcoal may be used as an appropriate 

hydrogenation agent. 

25 Compounds of formula (l-a-1) can be prepared by dehydrogenation of compounds of 

formula (l-a-2) using an-known dehydrogenation techniques. For instance, refluxing a 
compound of formula (l-a-2) in a reaction-inen solvent such as, for example, p-xylene, 

in the presence of a suitable catalyst such as, for example, palladium or platinum 

30 
supported on for instance charcoal may be used as a dehydrogenation technique. 
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The compounds of formula (I) may also be converted to the corresponding N-oxidc 
forms following art-known procedures for convening a trivalent nitrogen into its 

N-oxidc form. Said N-oxidation reaction may generally be canied out by reacling the 
starting material of formula (I) with 3-phenyl-2-(phenylsulfonyl)oxaziridine 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, bcnzenecarboperoxoic acid or halo substimted 
ben7.enecarboperoxoic acid, e.g. 3-chloroben7.enecarboperoxoic 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 mixtures of such solvents. 

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

In particular, intermediates of fonnula (VI) may be prepared by first N-acylating an 
amine of formula (X) with phenyl chlorofonnate or a functional derivative thereof. Said 
N-acylarion 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 intennediate may be subsequently reacted with 2,2-(di­
C1431kyloxy)ethanamine or a functional derivative them>f, to fmn an intcnnediate of 

formula (VI). Said reaction can conveniently be performed in a reaction inen 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-pyridinaminc. Stirring and elevated temperatures may enhance 
the rate of the reaction. 

30 

(VI) 

(X) 

Also, intermediates of formula (VI) may be directly fonned by reacting an intennediate of 
formula (X) with a suitable reagent sucb as, for example, 2,2-(diC14al.kyloxy)-
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ethanisocyanatc, phenyl [2,2-di(C_J-68lkyloxy)]ethyl)carbamatc or a functional derivative 

of any one of said reagents. 

O-C1_..a,lkyl 
I 

O=C-N-CH-C- 0-Ca.,,.alkyl 
I I 
RIO R9 

(VJ) 

Cl' 

0 0-Ci..talkyl 

0-o-c-NH-ce-c- o-c1~1 
I I 
RIO R9 

In particular, intermcxliatcs of formula (Vl-1) may be prepared by reacting an 

inlem1cdiatc of fonnula (X) wherein RS is a hydroxy group or, preferably, a protected 

hydroxy group, the protective group P being a 1rimethylsilyl proteeting group or a 

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

functional derivative thereof. 

0 o-c .... tlrul 
N~ll ,...-T• 
I .N-C-NH-CH-c-a9 
~ I I 

R10 O·C1..,.alkyl 
(VJ-I) 

(X·J) 

15 Inrennediates of formula (VD) can be prepared by reacting an amine of fonnula (X) with 

an intennediate of formula (XI) wherein W4 is a reactive leaving group such as, for 

example, a halogen. 

20 

O-C1...,alkyl 
I 

w4-CH-C-O-C1.4allcyl ----
' I 
RIO R9 

(X) (XI) 

Alternatively, inrermediates of fonnula (VII) may be prepared by reacting an intennediate 

of formula (Ill) with 2,2·(diC14alkyloxy)ethanamine or a functional derivative thereof. 
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(VD) 

Some of the intennediates of fonnula (X) are described in WO 92/00968, WO 93/15044 

and WO 93/15045. 

In particular, intermediates of fonnula (X) may be prepared by reacting an intermediate of 

fonnula (W) with an intennediate of formula (XD) 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 example, {l,1-dimethylethyl)oxycarbonyl. The rhus obtained 
10 proteeted intennediates of formula (X) may subsequently be deprotected by an-known 

techniques such as, for example, acid hydrolysis. 

(XII) 

15 Intennediates of formula (X) wherein Y is a direct bond or C1.3alkanediyl, said Y being 

represented by Y', and said intennediates being represented by formula (X'), may be 

prepared by reducing the unsatuntted carbon-nittogen bond in the in1C1111ediates of 
formula (XIII) 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 intennediates of fonnula (XIII) may also be replaced by a 

functional derivative thereof such as, for example, an oxime moiety. 

reduction 

25 Some of the intennediates of fonnula (XIII) are described in WO 92.()0968, 

WO 93/15044 and WO 93/15045. 
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In particular, intennediates of fonnula {XID) whetein R4 and RS are taken together to 

fonn a radical of fonnula (b-1) and Y' is a dRct bond, said intennediates being 

represented by fonnula (XIIJ-b ), may be prepared by reacting an intennediate of fonnula 

(XIII) wherein -C(R4RS)-Y'- is-CH2-, said intermediates being represented by fonnula 

S (XIII-a), .with w6-(Cff:z)n-W6 (XV) wherein W6 is a reactive leaving group such as, for 

example, a halogen, and n is 2, 3, 4 or 5. 

R3 

R1~-CN + w6-(Cll,).-w6 

R20 
(Xlll-a) (XV) 

10 Said reaction may conveniently be performed in a reaction men solvent such as, for 

example, water, tettahydrofuran or dimethylsulfoxide, and in the piesence of benzyl­

triethylarnmonium chloride and a base such as, for example, sodium hydroxide. Stirring 

and elevated lemperatures may enhance the rate or the reaction. 

15 Intennediates of fonnula (X) wherein Y is methylene and RS is hydrogen, said 

intennediates being represented by fonnula (X-a), may· be prepared by reducing a nitro 

derivative of fonnula (XIV) with a suitable reducing agent such as, for example, Jithium 

aluminium hydride. 

20 

o-1f"'-~· - -1f"'-~ R1 
- )=I CH-CH2-NOz----· R

1
0. )=I CH-CH2-NH2 

R20 R20 
~~ ~~ 

Intennediates of formula (X-1) may be prepared by reacting an intennediate of fonnula 

(XVI), wherein R4 is restricted to those moieties that do not interfere with the reaction 

such as, for example, hydrogen. optionally substituted C1~I. C].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-inen solvent such 

as. for example, dichloromethane; thus forming an intennediate offonnula (XID) 

wherein Y' is a direct bond and RS is hydroxy or, preferably. a protected hydroxy 

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

30 derivative thereof, said imennediates being represented by formula (Xlll-c). 

Subsequently, the nitrile derivative of formula (XIIl-c) may be reduced to the 

corresponding amine of fonnula (X-1) using an-known techniques such as, for example, 
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reduction with hydrogen in the presence of a suitable catalyst such as, for example, 

Raney nickel. 

Rs R' ,P 

J'\_ 9 {)-0 
R

1 ~-)-J C-R4 --- R
1
0 ~-CN --- (X·l) 

~o ~o ~ 
(XVI) (XID-c)_ 

The compounds of formula (I), the N-oxidc forms, the phannaceutically acceptable acid 

or base addition salts and the stereochemically isomeric forms thereof, are potent 

inhibitors of the phosphodiesterase (PDE) isoenzymes of family IV (cAMP-specific 

family). 

cAMP (adcnosinc cyclic 3',5'-monophosphatc) is a key second messenger, the 

concentration of which affects particular cell activities through activation of enzymes 

such as kinascs. PDE IV is known to hydrolyse cAMP to its corresponding inactive 

S'-monophosphatc metabolite. Hence, inhibition of PDE IV leads to an elevation of 

15 cAMP levels in particular cells.such as the respiratmy smooth muscle cell and in a wide 
variety of inflammatory cells, i.e. certain lymphocytes. e.g .. basophils, neutrophils and .. 

cosinophi~ monocytes and mast-cells. A number of allergic, atopic andinfiammatmy: 

diseases are deemed to be caused by higher-than-nonnal PDE IV concenttations which 

result in low cAMP levels and hypersensitivity of the thus affected cells for excitatory 

20 stimuli. (Examples of said hypersensitivity arc for example, excessive histamine release 

from basophils and mast cells or excessive superoxide anion radical fonnation by 

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

inhibitory properties are deemed useful agents in alleviating and/Or curing allergic, aropic 

and inflammatory diseases. The functional effects of PDE IV inhibitors are e.g. 
25 respiratory smooth muscle relaxation, bronchodilarion, platelet aggregation inhibition and 

inhibition of white blood cell mediator release. Examples of allergic diseases are 

bronchial asthma. cheilitis, conjunctivitis, contact dennatitis and eczema, irritable bowel 

disease, deshydrofonn eczema, unicaria, vasculitis, vulvitis; examples of atopic diseases 

are dennatitis and eczma1 winterfeet, asthma, allergic rhinitis; and related afflictions are, 
30 for example, psoriasis and other hyperproliferative diseases. 

The present invenrion thus also relates to compounds of fonnula (l) 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 
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may be used for the manufacture of a medicament for tl'Cadng asthmatic or atopic 
diseases, more in particular atopic dennadtis. 

The PDE IV inhibitory activity of the compounds of formula (I) may be demonstrated in 

S the test "Inhibition of JCCombinant human mononuclear lymphocyte {MNL) 

phosphodiesterase type IV B produced in insect cells with a baculovirus vector". Several 

in vivo and in vitro tests may be used to demons1rate the usefulness of the compounds of 

fonnula (I) in treating the described allergic, atopic and inflammatory diseases. Such 
tests are far insWtce, "Bronchoconsttiction of the guinea pig trachea in vitro", , 

10 "Bronchoconstriction of the guinea pig trachea in vivo" and the in vivo test "Dextran­
induced oedema fonnation in mouse ear". 

Funher, the present compounds have only very low inhibitory activity on the 

phosphodiesterase isoenzymes of family Ill (cGMP-inhibited family). Inhibition of, in 

15 particular, PDE III leads to an elevation of cAMP in the cardiac muscle, thCJeby causing 
effects on the conncdle foree of the heart as well as on the relaxation of the hean. In 
the treatment of the described allergic, atopic and inflammatory diseases, canliovascular 
effects clearly are undesired. Hence, as the present compounds jnbibit PDE IV at much 
lower concentrations as they inhibit PDE m, their therapeutic use may be adjusted to 

20 avoid cardiovascular side-effects. 

25 

Art-known PDE IV inhibitors often cause adverse gas~inteslinal side effects. Most of 

the present compoundst however, have few effecas on the gasno-intestinal tract. which 

may be demonsttated in the 1est .. Gasttic emptying of a caloric meal in rats ... 

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

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

30 cytokine is any secreted polypeptide that affects the function of other cells by modulating 

interactions between ceUs in the immune or inflammatory response. Examples 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, neuttophils, 

endothelial cells, brain astroc:ytes, bone mmow stromal cells, cpideral keratinocytes, 
and Ji-lymphocytes. Lymphokines are generally referred to as being produced by 

lymphocyte cells. Examples of cytokines include Interleukin· I (Il..-1 ), lntcrleukin-2 (IL-
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2), Interleukin-6 (IL-6), lnterleukin-8 (D.,-8), alpha-Tumor Necrosis Factor (aTNF) and 

beta-Tumor Necrosis Factor (~TNF). 

The cytokine specifically desired to be inhibited is cxTNF. Excessive or unmgu)ated 

5 TNF production is implicated in mediating or exacerbating a number of diseases 

including rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis. gouty arthritis, and 

other anhritic conditions; sepsis, septic shock. endotoxic shock, gram negative sepsis. 

toxic shock syndrome. adult respiratory distress syndrome, cezebral malaria, chronic 
pulmonary inflammatory disease, silicosis, pulmonary smcoido&is, bone n:sorption 

10 diseases, reperfusion injury, graft versus host reaction, allograft :rejections, fever and 

myalgias due to infection, such as influenz.a, cachexia secondary to infection or 

malignancy, cachexia secondary to acquired immune deficiency syndrome (AIDS), 

AIDS, ARC (AIDS related complex), keloid fonnation, scar tissue formation, Crohn's 
disease, ulcerative colitis, or pyresis. 

15 The cytokine inhibitory activity of the compounds of fonnula (I), such as the inhibition 
of ttTNF production, may be demonstrated in the in vitro test "Cytokine production in 

human whole blood cultures". 

In addition, the compounds of the pn:sent invention an: expected to show no or little 

20 endocrinological side-effects. This may be evidenced by, for instance, the "Testosrcrone 

in vivo" test, the "/ n vitro inhibition of the aromatase activity"-test and the "In vivo 
inhibition of the aromatase activity"-test. 

In view of their useful PDE IV and cytokine inhibiting propenies, the subject compounds 
25 may be formulated inro various pharmaceutical fonns for administration purposes. To 

prepare die phannaceutical compositions of this iJ:ivention, an effective amount of the 

particular compound, in base or acid addition salt form, as the active ingredient is 
combined in intimate admixture with a phannaceudcally accepcable carrier, which may 

take a wide variety of forms depending on the fonn of preparation desired for 
30 administtation. These phannaceutical compositions are desirably in unitary dosage form 

suitable, preferably, for administration orally, rectally, topically, percutaneously, by 

inhalation or by parenteral injection. For example, in preparing the compositions in oral 

dosage form, any of the usual phannaceutical 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 caniers such as swches. 

sugars, kaolin, lubricants, binders. disintegrating agents and the like in the case of 

powders, pills, capsules and tablets. Because of their ease in administtation, tablets and 

capsules represent the most advantageous oral dosage unit form, in which case solid 
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pharmaceutical carriers are obviously employed. For parenteral compositions. the carrier 

will usually comprise sterile water. at least in large part. though other ingredients, for 

example, to aid solubility. may be included. Injectable solutions, for example, may be 

prepared in which the cmier comprises saline solution, glucose solution or a mixtme of 

5 saline and glucose solution. Injectable suspensions may also be prepared in which case 

appropriate liquid carriers, suspending agents and the like may be employed. In the 

compositions suitable for percutaneous administration, the carrier oplionally comprises a 

pcnettation enhancing agent and/or a suitable wettable agent, optionally combined with 

suitable additives of any nature in minor proportions, which additives do not cause any 

10 significant deleterious effects on the skin. Said additives may facilitate the administration 

to the skin and/or may be helpful for preparing the desired compositions. These 

compositions may be administered in various ways, e.g., as a transdennal patch, as a 

spot-on or as an ointment. As appropriate compositions for topical application there may 

be cited all compositions usually employed for topically administering drugs e.g. creams, 

IS gellies. dressings, shampoos, tincnnes, pastes, ointments, salves, powders and the like. 

Application of said compositions may be by aerosol, e.g. with a propellent such as 

nitrogen, carbon dioxide, a freon, or without a propellent such as a pump spray, drops, 

lotions, or a semisolid such as a thickened composition which can· be applied by a swab. 

In particular, semisolid compositions such as salves, creams, gellies, ointments and the 

20 like will conveniently be used. 

In order to enhance the solubility and/or the stability of the compounds of formula (I) in 

phannaceutical compositions, it can be advantageous to employ a-, P- or y.cyclodextrins 

or their derivatives, in particular hydroxyalkyl substituted cyclodexttins, e.g. 2-hydroxy-

25 propyl-(3-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 It is especially advantageous to formulate the aforementioned phannaceutical 

compositions in dosage unit fonn for case of administration and unifonnity of dosage. 

Dosage unit fonn refers to physically discrete units suitable as unitary dosages, each unit 

containing a predetermined quantity of active ingredient calculated to produce the desired 

therapeutic effect in association with the required phannaceutical carrier. Examples of 

35 such dosage unit f~s are tablets (including scored or coated tablets), capsules, pills, 

powder packets, wafers. injectable solutions or suspensions and the like, and segregated 

multiples thereof. 
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In general it is contemplated that an effective daily amount would be from 0.01 mg/kg to · 

10 mg/kg body weight. more preferably from 0.04 mg/kg to S mglk.g body weight. It is 

evident that said effective daily amount may be lowered or inczased depending on the 

tesponse of the treated subject and/or depending on the evaluadon of the physician 

S pzcscribing the compounds of the instant invention. The effeclive daily amount ranges 

mentioned hcreinabove are therefore guidelines only and are not intended to limit the 

scope or use of the invention to any exumt. 

1be following examples are intended to illustrate and not to limit the scope of the iesent 

10 invention. 

BQrimenta} part 

Compounds of formula (I) and some inrcnnediares have a stercogenic center. In those 

cases where the racemate was separated into its enantiomers. the stereochemically 

lS isomeric fonn which was first isolated was designated as ''A" and the second as "B", 

without fmther reference to the actual sten:ochcmical configuration. Hereinafter, ''DJPE" 
means diisopropylether, "DMF" means N,N-dimethylformamido and "lHF' means 

tetrahydrofuran. 

20 · A, Pgparation of the iptennr4jag;s 

ExampleA,l 

a) Under a N2 flow. a solution of benzyltrimethylammonium dichloroiodarc (78 g) in 

nIF (250 ml) was added to a mixture of 1-[3-(cyclopentyloxy)-4-methoxyphenyl]­

erhanone (26.3 g) in 1HF (250 ml) while stining. The :resulting reaction mixture was 

25 stirred for 16 hours at RT. The solvent was evaporated and the tesidue was redissolved 
in diethyl ether (300 ml). The mixture was added dropwise to a 5% Na282<>4 solution 

(400 ml). The aqueous layer was extracted twice with diethyl ether (100 ml). The 
combined organic layers were washed twice with water (SOO ml), dried (MgS{4), 

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

30 precipitate was filtered off, washed with hexane and dried, yielding 11 g of 2-chloro-l­

[3-(cyclopentyloxy)-4-methoxyphcnyl]ethanone. 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-methoxyphenyl]etbanone (interm. 1). 

b) Sodium bis(ttimethylsilyl)amide (S ml) was added to a solution of l,3-dihydro-211-
35 imidazol-2-one (0.84 g) in DMF (50 ml), stirred under a N2 flow and cooled in an ice­

bath. The reaction mixture was sWred for 30 minutes. lntennediate I (2.69 g) was 

added ponionwise and the resulting teaction 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 
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(200 mVSO ml). The solvent was evaporated and methyl isobutyl ketone (100 ml) was 

added and azeotroped on the rotary evapmatOr. The mixtwe was purified by colmnn 
chromatography over silica gel (eluent: CH202/(CH30HINH3) 97/3). The desired 
fractions were collected and the solvent was evaporared. The white solid was slhTed in 

5 diisopropyl ether, filtered off, washed with DIPE and dried. yielding 0.4 g (12.6~) of 

1-[2-[3-(cyclopcntyloxy)-4-methoxypbenyl]-2-oxo-ethyl]-1,3-dihydro-2H-imidaml-2· 

one (intenn. 2; mp. 201.1°C). 

In a similar way were prepued : 

l-[2-(3,4-dimcthoxypbenyl)-2-oxoethyl]-1,3-c:lihydro-3-(phenylmethyl)-2H-imiduol-2-
10 one (intenn. 21; mp. 128.8°C); 

ethyl 3-[2-(3,4-dimethoxyphenyl)-2-oxoethyl]·2-oxo-1-imidazolidine-l-carboxylate 

(intenn. 22). 

BxampleA.2 

15 a) A mixture of bcnzyltriethylammonium chloride (1.7 g) and sodium hydroxide (120 g) 

in water (SO ml) was stim:d at 60-700C. 3-Cyclopentyloxy-4-methoxybenzcne.. 

acctonitrile (56 g) and 1,2-dibromoethane {50 ml) were added dropwise and the mixmre 

was stirred overnight. 1,2-Dibromoethane (2 x 2S ml) was added and the mixture was 
stirred overnight. 1HF (50 ml} and l-2-dibmmoethane (25 ml) were added and the 

20 mixture was stirred again overnight. 1,2-Dibromoethane · (25 ml) was added and the· 

mixture was stirred for 3 days. The mixture was diluted with water and DIPE. The 
separated organic layer was dried (MgS°'J), filtmcd and the solvent evapora1Cd, yielding 

SO.S g of product. A sample (24.S g) was stirred up in petroleum ether and lhe 

piecipitate was filtered off, washed and dried, yielding 17 g (31 % ) of 1-[3-(cyclopcntyl-

25 oxy)-4-methoxyphenyl]cyclopropanecarboninilc (intenn. 3; mp. 80.4°C). 
b) Under a N2 flow, a mixture ofinlCJ'lllediate 3 (3.7 g) in TiiF (50ml) was added 

dropwise to a suspension of lithium aluminium hydride (0.55 g) in 1HF (50 ml), while 
stirring at 0 °C. The resulting reaction mixture was stim:d 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 Firs1 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 mixtwe was filtered over dicalite and the 

filtrate was evaporated, yielding 3.76 g (100 %) l-[3-(cyclopentyloxy)-4-methoxy­

phenyl]cyclopropanemethanaminc (inleml. 4). 

35 Example A.3 

A solution of 1-(3-(cyCJopentyloxy)-4-methoxyphenyl]ethanone oxime (15.3 g) in 

methanoVammonia (350 ml) was hydrogenated for 3 hours with Raney nickel (3 g) as a 
caralysL After uptake of H2. the catalyst was filtered off, washed with methanol and the 



WOH/31485 KTIEP96J013t4 

-31-

filtrate was evaporated. Toluene was added and azeotroped on the rotary evaporator, 
yielding 14.45 g (100 %) of (±)-3-(cyclopentyloxy)-4-methoxy-a-methylbcmenc­

methanamine (intcrm. S). 

5 EpmpleM 
a) Sodium hydride (2.8 g) was washed with n-hexane under a N2 flow. THF (300 ml) 
was added and the mixture was cooled to -S °C l 0 °C (2-propanone/002 bath). Diethyl 

(cyanomethyl)phosphonate (11.5 ml) was added dmpwise while stirring. The mixture 

was stiJnd for S minutes. A solution of 1-(3-cyclopentyloxy-4-metboxyphenyl)-

l O ethanone (13.93 g) in 1HF (30 ml) was added dropwise. Upon complete addition. the 
teaed.on mixture was allowed to warm to RT. 'I1le reaction mixture was poured out into 

ice-water/NH40 and this mixture was extracted with DIPE. The separated organic layer 

was dried (MgS04), filtered and the solvent was evaporated. The resultant oil was 

purified by column chromatography over silica gel (elucnt: CH202/ n-hexane 7Q/30, 

15 upgrading to 90/10). The desired fractions were collected and the solvent was 
evaporated. Toluene was added and azeotroped on the rotary evaporator and the residue 
was crysudlized. yielding 15. 7 s (100 %) of (A)-3-(3-(cyclopentyloxy)-4-methoxy­
phenyl]-2-burenenittile (inrenn. 6). 

b) A mixture of intermediace 6 (12~5 g) in methanoJ/ammonia (350 mJ) was hydrogenated 
20 at a temperature below 20 °C with Raney nickel (3 g) as a catalysL After uptake of H2. 

the catalyst was filtered off and the rdtratc was evaporated. Toluene was added and 

azeotroped on the rotary evaporator. yieJding 11.6 g (100 %) of (±)-3-(cyclopentyloxy)-
4-mcthoxy-y.mcthylbenzcnepropanaminc (intenn. 7). 

25 Example A.5 

a) A mixrure of 3-(cyclopentyloxy)-4-methoxybenzeneacetonittile (20 g) in 1HF 
(200 ml) was stined at -78 °C under a N2 flow. N-(l-methylcthyl)-2-propanamine 

lithium salt ( 45 ml) was added dropwise and the resulting 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 sdn'ed for 2 hours. The 

mixture was quenched with a saturated aqueous Nff4Cl solution (200 ml) and was 

extracted wirh CH2Cl2 (3 x 100 ml). The separated organic layer was dried (MgS04). 

filtered and the solvent was evaporated, yielding 17.7 g (100 % ) of (±)-3-(cyclopentyl­

oxy)-4-melhoxy-a-methylbenzeneacetonitrile (intenn. 8). 
35 b) A mixture of intermediate 8 (17.7 g) in methanoJ/ammonia(lOO ml) was hydrogenated 

at 20 °C with Raney nickel (3 g) as a·catalyst. After uptake ofH2, the catalyst was 

filtered off and the filtrate was evaporated. Toluene was ~d and azeotroped on the 

rotary evaporator. The residue was purified by HPLC over Hypersil BDS (eluent: 
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(0.5% ammonium acetate in H20)ICH30HJCH3CN 70/15/15, upgrading over 10/80/10, 
to O,U/100). The pme fractions were collected and the solvent was evaporated, yielding 

9.7 g (54%) of {±)-3-{cyclopentyloxy)-4-methoxy-P-methylben:t.eneethanamine 

(intenn. 9). 

E.xample A.6 

a) A mixture of intennediate 9 (9.7 g} and triethyJamine {4.34 g) in OliCl2 (100 ml) 

was coo1ed on an ice-bath. Phenyl chlorofonnate (6. 7 g) was added dropwise and the 
resulting reaction mixture was stirred for 48 hams at RT. Water (200 ml) was added and 

10 the mixtum was sdm:d for 10 minutes. The organic layer was separated, dried 
(MgS04). filtered and the solvent was evaporated. The residue was purified by column 

chromatography over silica gel (eluent: 01202). The pure fractions were collecled and 

the solvent was evaporated. yielding 11.2 g (78 'JJ) of (±)-phenyl [2-[3.(cyclopentyl­
oxy)-4-methoxyphenyl]propyl]carbamate (intenn. 10). 

15 b) A mixture of2,2-dimethoxyethanamine (3.504 g) andN,N-dimethyl-4-pyridinamine 
(1.85 g) in triethyJamine (8.45 ml) was added to a solution of intermediate 10 (11.2 g) in 

1.4-dioxane (150 ml). while stirring at RT. The reaction mixture was stimd and 

refluxed for 12 hours. The solvent was evaporated and the residue was taken up in 
NaOH solution (200 ml; 1 N). This mixture was extracted with CH2C12 (2x·100 ml). 

20 The organic layer was separated, washed with 1 N NaOH (100 ml), dried {MgS04), 

filtered and the solvent was evaporated. The residue was purified by short column 
chromarography over silica gel (elucnt: ethylacetate/ (CH30H/NH3) 97.S/2.5). The 

desired fractions were collected and the solvent was evaporated, yielding 11.2 g (97%) 

of (±)-N-[2-[3.-(cyclopenryloxy )-4-methoxyphenyl]propyl]-N'-(2,2-dimethoxyethyl)urea 

25 (interm. 1 J.). 

In a similar way were prepared : 

(±)-N-[2-[3-(cyclopentyloxy )-4-methoxyphenyl]-2-mcthyJpropyl]-N'-(2,2-dimethoxy­

ethyl)urea (inleml. 12); 

N-[[l-[3-(cyclopentyloxy)-4-methoxyphenyl]cyclopropyl]mcrhyl]-N'-(2.2-di-methoxy-

30 ethyl)urca (intenn. 13); 

(±)-N-13-[3-(cyclopcntyloxy)-4-methoxyphenyl]butyl)-N-(2,2-dimethoxyethyl)urea 

(intenn. 14); 

(±)-N-11-[3-(cyclopentyloxy)-4-methoxyphenyl]ethyl]-N'-(2,2-dimethoxyethyl)urea 

(interm. 15). 
35 

Example A.7 

a) A mixture of 4-(chloromethyl)-2-(cyclopropylmethoxy)-1-methoxybenzene (7 .4 g) in 

DMF (68 ml} was stirred at (i(} °C. A mixture of potassium cyanide (4.26 g) in water (3.4 
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ml), previously heated to 80 °C, was added dropwise. The resulting rcacdon mixture was 
stiired for 30 minutes at tiO °C. The reaction mixtme was cooled, ueated with water (47 

ml), and extracted with DIP.E. The separated organic layer was dried (Na2S04), filtered. 

and the solvent was evaporated, yielding 6.2 g (8SIJ,) of 3-(cyclopropylmcthoxy)-

S 4-methoxybem.encacetonitrile (in1er1n. 16). 
b) A mixtme ofinlmmediatc 16 (5.93 g) in nIF (tiOml) was slim:d at-78 °C. 
N-Jithium-1-methyl-N-(l-methylcthyl)cthanaminc (1.89 ml; 2 Min THF) was added 

dropwise and the resulting reaction mixbJIC was stim:d for 30 minutes at -78 °C. Methyl 
iodide (1.89 ml) was added dropwise and the resulting reaction mixture was stirred for 

10 2 hours at RT. The mixture was quenched with a saturated aqueous Nli4Cl solution 
and this mixture was extracted with ethylacetatc. The scparaccd organic layer was dried 

(Na2S04), filund. and the solYCnt was evaporated. The residue was purified by open 
column chromatography over silica gel (cluent: hexanc/cthylacctate 411), lhcn by HPLC 
over silica gel (elucnt: hexanc/ethylacctate 60/10). The pme fractions were collected and 

15 the solvent was evaporated. yielding 3.92 g {62%) of (±)-3-(cyclopropylmethoxy)-4-
methoxy-a-methylbenzeneacetonitrilc (intmm. 17) 
c) A mixture of intcnnediate 17 (3.44 g) in methanoUammonia (100 ml) was hydro­
genated at RT, with Raney nickel (2.5 g) as a catalyst. After uptake of hydrogen, the 
catalyst was tilteledoff, and the filtratewas evaporated, yielding 3.6 g (quantitative yield) 

20 of (±)-3-(cyclopropylmethoxy)-4-methoxy-,.methylbenzeneethanamine (intenn. 18). 
d) A mixture of intcnnediare 18 (3.5 g) and triethylaminc (2.88 ml) in CH2Cl2 (35 ml) 
was sdrred and cooled on an ice-bath. Phenyl chloroformate (2.11 ml) was added 
dropwise and the resulting reaction mixture was stirred for 3 hours. The maction 
mixture was washed with water, then exttacted with CH2Cl2. The separated organic 

25 layer was dried (Na2S04), filtered, and the solvent was evaporated, yielding S.56 g 
(quantitative yield) of (±)-phenyl [2-[3-(cyclopropylmethoxy)-4-methoxyphenyl]­
propyl]carbamate (intenn. 19). 
e) A mixture of 2.2-dimethoxyethylamine (2 ml), triethylamine (4.63 ml) and N Jfiji­
methyl-4-pyridinamine (1.02 g) in 1,4-dioxane (21 ml) was added dropwise to a solution 

30 of intermediate 19 (5.9 g) in 1.4-dioxane (62 ml). and the resulting reaction mixwre 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 CH202 and the separated 
organic layer was washed with NaOH (40 ml; l N). dried '{Na2SO..). Itltered and the 
solvent evaporated. The residue was purified by column chromatography over silica gel 

35 (elucnt: CH2Cl2'2-propanone 90/10 and 80/20). The desired fractions were collected 

and the solvent was evaporated, yielding 5.01 g (82%) of {±)-N-[2-[3-(cyclopropyl­

methoxy)-4-methoxyphenyl]propyl]-N'-(2,2-dimethoxycthyl)urea (intcrm. 20). 
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EpmpleA.8 

a) Phenyl lithium (15 ml) was added to a solution of intennedialc 21 (3.52 g) in 1HF 

(100 ml), stirred at -78 °C and under a N2 flow. The :resulting :reaction mixtu:re was 

stirred for 2 homs at -78 °C. The mixture was allowed to wann to RT, while stirring for 

S 1 hour. Water (50 ml) was carefully added and the mixture was stilTed for 20 minutes, 

then twice extracted with CH202 (100 ml). 1be separated organic layer was dried 
(MgS04), fibered, and the solvent was evaporated. The :residue was crystallized from 

ethanol. The precipitate was filte:red off, washed with ethanol and diethyl ether, then 

dried, yielding 1.27gof1-(2-(3,4-dimethoxy-phenyl)-2-oxoethyl]-l,3-ctihydro-lH-

10 imidaml-2-one (inrem. 23) 

b) A mixtme of intermcdWe 22 (0.S g) and porassium carbonate (0.5 g) in ethanol 

(SO ml) was stirred and :refluxed for 30 minutes, then cooled, poured out into water and 

extracted three times with Cffl02. The organic layer was separated, and the solvent 

evaporated. The iesidue was purified by column chromatography over silica gel (eluent: 

15 CH2Cl2/CH30H 95/S). The pure fractions were collected and the solvent was 

evaporated. The residue was crystallized from CH3CN. The precipitate was fibered oft' 

and dried, yielding 1.8g(41.7%)of1-[2-(3,4-dimethoxyphenyl)-2--oxoethyl]-2-
imidazolidinone (intenn. 24; mp. 166.6°C). 

20 Example Ar9 . 

a) A mixture of sodium hydride (8.64 g) in THF (700 ml) was stincd at RT under a Nl 

flow. Diethyl cyanomethylphosphona1C (31.86 g) was added dropwise while keeping the 

temperature below 15 °C. The reaction mixture was stirred for IS minutes. Intermediate 

24 (15.84 g) was added ponionwise and stirring was continued for 2 hours. The 
25 reaction mixture was cooled on an ice-bath, decomposed with an aqueous N'H.4Cl 

solution and this mixture was extracted three times with CH2Cl2. The separated organic 

layer was dried (MgS04), filtered, and the solvent was evapora1Cd. The residue was 

purified by column chromatography over silica gel (eluent: ethylacetate/C2Hs<>H 99/1). 

The desired fraction was collected and the solvent was evaporated, the residue was stirred 

30 in diisopropyl ether. The precipitate was filtered off and dried, yielding 10.16 g (S9%) 

of (E)-3-(3,4-dimcthoxyphenyl)-4-(2-oxo-l-imidazolidinyl)-2-buteneniaile (intenn. 25). 

Example A.JO 

a) A suspension of 1,1'-carbonyldiimidamle (162.15 g) in CH2Cl2 (500 ml) was stirred 

35 on an ice-bath. 2,2-Dimethoxyethanamine (105.14 g) was added dmpwise 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, stined for 15 minutes in ethylacetatc (250 ml) at RT, then cooled on an ice-bath for 
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30 minutes. The precipitate was filtered off, washed twice with DIPE (SO ml), then 

dried, yielding 137.4 g (69%) of N-(2,2-dimedtoxyethyl)-lH-imiduole-l-carboxamide 

(intcrm. 26). 

b) A mixUR of 5-fonnyl-2-methoxyphenyl 4-methylbemenesulfonare (59.1 g) and zinc 
S iodide (3 g) in CH2C12 (250 ml) was stirml at RT. A solution of .trimethylsilanecarbo­

nitrile (25 g) in CH2C2 (100 ml) was added dropwise and the ~suiting reaction mixture 

was stirred for 2 hours at RT. Water (100 ml) was added and the mixtt= was stirred for 
IS minutes. The layms were separated and the aqueous phase was extrac1al twice with 
CH202. The separated organic layer was washed twice with water (100 ml), dried 

10 (MgSC>.i). fiJten:d and the solvent evaporated. Toluene was added and azeotropcd on the 
rotary evaporator. The residue was sthml in DIPE, filteled off, and dried, yiehting 74 g 
(94.6'!>) of (±)-5-(cyano[(aimethylsilyl)oxy]methyl]-2-melhoxypbenyl 4-methyJ­
bcmenesulfonate (inam 27). 

c) (±)-5-[2-amino-1-[(aimethylsilyl)oxy)ethyl)-2-methoxyphcnyl 4-methylbcnzcne-
15 sulfonate (intenn. 28) was prepared flOm inlemlediare 'n acconting to the procedure 

described in Example A.7 .c. 

d) A mixture of intermediate 28 and intennediate 26 (35.8 g) in 1HF (500 ml) was 
stirred and :refluxed for 4 ho~ then• stirred overnight at RT. The solvent was 
evaporated. yielding a quantitative yieldof(±)-5-(2-(([(2,2-dimedloxyetbyl)-amino]-

20 carbonyl]amino]-1-((trimethylsilyl)oxy]cthyl]-2-methoxyphenyl 4-methylbenzene- · 
sulfonate (intenn. 29). 

B. Pmraration of the final compound& 
ExampleB.I 

25 Hydrochloric acid (88.3 ml; 0.5 N) was added dropwise to a solution of intermediate I I 
(11.2 g) in methanol/water (2/1) (150 ml) while stirring at RT. The reaction mixture 
was stirred for 16 hours, then cooled on an ice-bath. NaOH (44.lS ml; l N) was added 
dropwise and the mixture was stined for 15 minutes at 0 °C. CH2a2 (150 ml) was 

added and the mixture was allowed to wann to RT. The mixture was extracted with 
30 CH2CI2 (100 ml). The separated organic layer was dried (MgS04), filtered and the 

solvent was evaporated. The residue was purified by column chromatography over silica 
gel (eluent: ethylacetate/(CH3()H/NH3) 97 .S/2.5). The desired fractions were collected 

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 was evaporated. The residue was uiturated in n-hexanc. The precipitate was filteied off, 

washed with n-hexane and dried, yielding 5.5 g (60%) of (±)-l-[2-[3-(cyclopentyloxy)-
4-methoxyphenyl]propyl]-l,3-dihydro-2H-imidazol-2-one (comp. 1). 
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ExampleB.2 

Compound 1 was pmifted over cellulose triacctae (15-25 µm, 75 cm. diameter: 5 cm, 
flow: 20 mVmin; elueni: C2H50HIH20 95/5). Two desired fraction groups were 

collected.and their solvent was evaporated. giving JCsidue (I) anchaidue cm. Residue 
S (I) was repurified by short column chromatography over silica gel (eluent: ethylacetate/ 

(C1130H/NH3) 97.S/l.S). The pure fractions were collected and the solvent was 

evaporated. The iesidue was dried, yielding (A)-1-[2-[3-(cyclopentyloxy)-4-methoxy­

phenyl]propyl]-l,3-clihydro-2H-imidazol-2-one (comp. 6). Residue (II) was repmified 
by short column chromatography over silica gel (elucnt: cthylacerate/ (CH30H/NH3) 

10 97 .S/2.5). The pure fractions were collected and the solvent was evapontcd. 1bc 
iesidue was dried, yielding (B)-1-[2-[3-(cyclopentyloxy)-4-methoxyphenyl]propyl]-l ,3-
dihydro-2H-imidazol-2-one (comp. 7). 

ExampleB.3 

15 A mixture of intermediate 2 ( 1 g) in 11IF (50 ml) was stirred under a N2 flow at -78 °C. 

Phcnyllithium (3.52 ml; 1.8 M solution in cyclohexane/ether 70/30) was added dmpwise 
and the mixture was stirred for 30 minutes at -78 °C. The mixture was allowed to wann 
to RT and stirring was continued for 1 hour. More ~nyllithium (1.S ml) was added 
dropwise ai RT and the mixture was stirred for another 2 hours .. The rcaclion mixture 

20 was stirred and refluxed for one hour, then cooled on an ice-bath and quenched with a 
saturated Nff4Cl solution. This mixture was extracted with CH202 (3 x 100 ml). The 
separated organic layer was dried over MgS04. filtered and the solvent was evaporated. 

The residue was purified by short column chromatography over silica gel (clucnt: 

CH2Cl:z/CH30H/ (CH)OH/ NH3) 90/5/5). The puie fractions were collected and the 

25 solvent was evaporated. The residue was airurated in DIPE. The precipitate was mtcred 
off, washed with DJPE and dried, yielding 0.2 g (16%) of(±)- l-[2-[3-(cyclopentyloxy)-
4-methoxyphenyl]-2-hydroxy-2-phenylemyl]-l,3-dihydro-2H-imidazol-2-one (comp. 8). 

ExampleB.4 

30 A solution of sodium bis(ttimethylsilyl)amide in 1HF (4.14 ml; 2M) was added to a 
solution of compound S (2.S g) in DMF (25 ml), cooled in an ice-bath, while stirring. 

The mixture was stined for another 5 minutes. Ethyl bromoacctatc (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 mixrurc 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 MgS04. 

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 (elucnt : 
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CH2Cl2f(CH30H/NH3) .100/0, upgrading to 981l). The desired fractions wae 

collected and the solvent was evapmated. The residue was taken up in etbylacetate and 

again the solvent was evaporated, yielding 0.7 g of a syrup containing compound 9. 
This fraction was redissolved in dierhyl ether, the solvent was removed and the residue 

S was dried, yielding0.65 g (20.29&) of(±)-ethyl 3-[1-[3-(cyclopentyloxy)-4-methoxy­

phenyl]ethyl]-2,3-dihydro-2-oxo-lH-imiduole-1-acetate (comp. 9). 

ExampleB.S 

a) HCl (37 .82 ml; 0.5 N) was added dropwise to a stirring solution of intermediate 20 
10 (4.62 g) in methanol (48 ml) and water (24.95 ml). The teaed.on mixtute was stirred 

overnight at RT. The mixture was alkalir.ed with Na200] and cxttacled with ethyl­

acetate. The separated organic layer was dried (Na2S04), filtered. and the solvent was 
evaporated. The residue was purified by column chromatography over silica gel (eluent : 
CH2Cl2' 2-propanone 40/10, and CH2C12'Cff30H 96/4), then by HPLC over silica gel 

15 (eluent: CH2Cl2/Cff]OH 97/3). The pure fractions were collected and the solvent was 
evaporated. The tesidue was dissolved in CH2Cl2 and the solvent was evaporated. The 

residue was stirred up in DJPE for l hour, the precipitate was filtered off and dried, 

yielding 2.66 g (659b) of (±)-l-[2-[3-(cyclopropylmethoxy)-4-methoxyphenyl]propyl]­
l,3-dihydro-2H-imidazol-2"0lle (comp. 10). 

20 b) The procedure described in example B.S.a was repeated yielding 3.66 g of compound 
10 which was subsequently optically purified by chbal column chromatography over 
Chiralpak AS (eluent: hexane/ethanol 70/30). Two pme fractions were collected and the 
solvent was evaporated, yielding fraction (A) and fraction (8). Bach fraction was 

triturated in DIPE. Each precipitate was filtered off, washed with DIPE, and dried, 
25 yielding 0.9 g (14%) of (A)-l-[2-[3-(cyclopropylmerhoxy)-4-metboxyphenyl]propyl)­

l,3-dihydro-2H-imidazol-2-one (comp. 22) and0.9 g (14%) of(B)-l-[2·[3-(cyclo­

propylmethoxy)-4-methoxyphenyl]propyl]-1,3-dihydro-2H-imidazol-2-one (comp. 23). 

Example 8.6 

30 A mixture of intennediate 21 (1. 76 g) and ammoniun acerate (5 g) in methanol (100 ml) 

was hydrogenated at 50 °C with palladium on activated carbon (I g) as a catalyst in the 

presence of thiophene ( 4%; l ml). After uptake of hydrogen, the catalyst was filtcied off 

and the filtrate was evaporated. The residue was taken up into CH202. The organic 
solution was washed with a saturated aqueous KzCO] solution (2 x 100 ml), dried 

35 (MgS04), filtered and the solvent was evaporated. The residue was dissolved in 
2-propanol and convened into the hydrochloric acid salt (1: 1) with HO (6 N) I 
2-propanol. The precipitate was flltered off, washed with·2-propanol and DIPE, then 
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dried, yielding O.S g (26%) of (±)-l-[2-amino-2-(3,4-dimethoxyphenyl)ethyl]-3-

(phenylmethyl)-2-imidazolidinone (comp. 11; mp. 221.7°C). 

ExampleB.7 

5 A solution·ofintcnnediatc 2 (5g)in11IF (lOOml) was stirred at lO°C undcraN2 flow. 

MethyJmagnesium chloride (15.8 ml) was added dropwise and the aulting ieaction 

mixture was allowed to wann to RT. Stirring was continued for 30 minutes. The 

mixture was cooled to 0 °C. Water (50 ml) was added dropwisc and this mixtme was 
extracted with CH2Cl2 (2 x 100 ml). The sepmtcd organic layer was dried (Mg8(4). 

10 filtered. and the solvent was evaporated. The separated organic layer was dried 

(MgS04). filtctcd and the solvent was evaporated. The residue was purified by short 

column chromarography over silica gel (eluent: CH2Cl1/CH30H/(CH30H/NH3) 

95/2.5/2.5}. The desired :&actions were collected and the solvent was evaporated. The 

residue was ttiturated in ethylacetate. The precipitate was filtered off. washed with 

15 ethylacetate. then dried, yielding 1.4 g (26.7%) of (±)-1-[2-[3-(cyclopentyloxy)-4-

methoxyphenyl]-2-hydroxypropyl]-I.3-dihydro-2H-imidazol-2-one (comp. 12; mp. 

136.2°C). 

Example B.8 

20 Sodium borohydridc (1.89 g) was added to a suspension ofintcnnediatc 24 (5.29 g) in 
methanol (100 ml). The reaction mixture was stirred at RT for 1 hour. The solvent was 
evaporated. The residue was taken up in CH2Cl2 (100 ml). Water (30 ml) was added 

carcfuJly and the mixture was stined at RT for 20 minutes. The sepamted organic: layer 

was dried (MgS04) filtered and the solvent was evaporated. The residue was 

25 crystallized from CH3CN. The precipitate was filtered off, washed with CH3CN and 
DIPE. then dried, yielding 1.71 g (32%) of (±)-1-(2-(3,4-dimethoxyphenyl)-2-hydroxy­

ethyl]-2-imidazolidinone (comp. 13; mp. 166.4°C). 

ExampleB.9 

30 Acetyl chloride (2.43 g) was added dropwise to a solution of compound 11 (10 g) and 
Die1hylamine (3.13 g) in CH2Cl2 (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 CH2Cl2 (2 x 100 ml). The 

combined organics were dried (MgS04). filtered and the solvent evaporated. The 

35 residue was purified by short column chromatography over silica gel (eluent: 
CH2Cl2f(CH30H/NH3) 98/2). The desired fraclions were collected and the solvent was 
evaporated The residue was crystallized from ethylacetate. The piecipitate was filtered 

off, washed with ethylacetate and DIPE, then dried. yielding 4.4 g (40%) of (±)-N-(1-
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(3,4-dimethoxyptbyl)-2-[2-oxo-3-(phenylmethyl)-l-hnkfamlidinyl]ethyl]acetamidc 

(comp. 14; mp. 1S6.4°C). 

Example B. 10 

5 A solution of (±)-1-[2-(3,4-dimethoxyphenyl)•2-ethoxyethyl]-1.3-dihydm-3-

(phenylmethyl)-2H-hnidazol-2-one (4.86 g) in 1HF (100 ml) was stirred at RT. 

Phcnyllithium (1.278 g) was added dropwise and the mixnR was stinecl overnight at 

RT. The mixture was carefully pouml out into ice/water (200 ml), then cxttacled three 
times with CH2Cl2 (150 ml). The separated organic layer was dried (Mg804), filtered, 

10 and the solvent was evaporated The residue was purified by short column 
chromatography over silica gel (eluent: ClilCb/ {CH30H/NH3) 95/5). The desired 

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

from ethylacetate. The precipitate was filtered off, washed with ethylaceta1e and DIPE, 
then dried, yielding 0.1 g (3%) of (±)-l-[2-(3,4--dimethoxyphenyl)-2-ethoxyethyl)-1,3-

1S dihydro-2H-imidazol-2-one (comp. lS; mp. 133.6°C). 

E:xampJc B. 11 

A mixture of compound 14 (4.4 g) in methanol (150 ml) was hydrogenated at SO °C with 
palJadium on activatcd·carbon, (2 g) as a catalyst. After uptake of hydrogen, the catalyst 

20 was filtered off and the filtrate was evaporated; The residue was crystallized from 

Cfl]CN. The precipitate was. filtered off, washed with CH3CN and DIPE, then dried. 
yielding 1.71 g (51%) of (±)-N-[1·(3,4-dimethoxyphenyl)[2-(2-oxo-1-imidazolidinyl)­

ethyl]acetamide (comp. 16; mp. 169.1°C). 

25 Example B.12 

A mixture of intennediate 25 (1.97 g) in methanol (.50ml) was hydrogenated with 

palladium on activated carbon (lg) as a catalyst in the JRSence of thiophene (4%) (lml). 
After uptake of hydrogen, the catalyst was r.Jtered off and the filttate was evaporated. 

The residue was purified by HPLC over silica gel (eluent: CH202/CH30H 90/10). The 

30 pure fractions were collected and the solvent was evaporared. The residue was stirred in 

DIPE, filtered off and dried. This fraction was recrystaJlizec:I from ethylacetate. The 

precipitate was filtered off and dried, yielding 0.96 g (48. 7%) of (±)-~(3,4-dimethoxy­
phenyl)-2-oxo-1-imidazolidinebutanenitrile (comp. 17). 

35 Example B. 13 

a) A mixture of intennediate 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 CH202. The separated 
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organic layer was dried (MgS04), filtered, and the solvent was evaporated. The crude 

oil was crystallized from DIPFJethylacetate. The precipitate was :filtcied off, washed 

with DJPE, then dried, yielding 32.2 g (44'1>) of (±)-5-[2-{2,3-dihydro-2-oxo-JH­

imic:lazol-1-yl)-1-hydroxyethyl]-2-methoxyphenyl 4-methylbenzenesulfonare (comp. 

s 18). 
b) A mixture of compound 18 (5 g), potassium hydroxide (S.6 g) in methanol (100 ml) 

was sdm=d and iefluxed for 2 hours. The reaction mixtun: was tmatcd with acetic acid (8 

g). This mixture was diluted with CH2Cl2 (SO ml), and purified by column chromato­

graphy over silica gel (elucnt: CH202' (CH30H/ NH3) 'T//3, upgrading to 90/10). The 

10 pure fracdons were collected and the solvent was evaporated. The n:siduc was 

crystallized from CH3CN. The precipitate was fillefCd off and dried. yielding 1.2 g 

(38.7%) of (±)-l,3-dihydro-l-[2-hydroxy-2-(3-hydmxy-4-methoxyphenyl)ethyl]-2H­

imidazol-2-one (comp. 19). 

15 Example B. J4 
A solution of diethylaminosulfur aifluoride (1.9 g) in CH2Cl2 (100 ml) was stirred at 

-78 °C under N2 flow. A solution of (±)-1-[2-[3-(cyclopropylmethoxy)-4-(difluoro­

methoxy)phenyl]-2-hydroxyethyl]-1,3-dihydro-2H-imidam1-2-one ( 4 g), prepan:d 

according to the procedure described in example B.13.a, in CH202(25 ml) was added 

20 dropwise at -78°C, and the iesulting 1eaction mixture was stirred for 4 hours at RT. The 

mixture was decomposed with water and was extracled with CHi02. The separated 

organic layer was dried (MgS04), filteted, and the solvent was evapmated. The residue 

was purified by column chromatography over silica gel (eluent: CH2CJ2'Ql30H 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-(cyclopropylmethoxy)-4-(difluoromethoxy)phenyl-2-

fluoroethyl]-l.3-dihydro-2H-imidazol-2-one.(comp. 20}. 

Example B.15 

30 A mixture of l-[[1-(3,4-dimethoxyphenyl)cyclopropyl]methyl]-l,3-dihydro-2H­

imidazol-2-one (1.9 g) in DMF (20 ml) was stirred at RT. Sodium hydride (60%) (0.28 

g) was added ponionwise 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 ~ stin'ed for 1 hour. The solvent was evaporated. The 

35 residue was purified over silica gel on a glass filter (eluent: CH2Cl7/Cff]OH 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. 
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yielding 1.3 g (51 CJ,) or 1-[[ 1-(3,4-dimethoxyphenyl)cyclopropyl)methyl]-1.3-dihydro-

3-(phenylmethyl)-2ff-imidazol-2-one (comp. 21; mp. 110.S°C). 

The following compounds were piepared acconling to one of the above examples (Ex. 

S No.). 

Table 1 

Co. Ex. al R2 a4 R5 Phys. 

No. no. data 

10 B.5.a cC3H5-CH2- CH3- CH3- H 

18 B.13.a 4-CH3-C6H4-S02· CH3- HO- H 

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

20 B.14 cC3ff5-CH2- CHF2- F- H 
22 B.5.b cC3ff5-CH2- CH3- CH3- H (A) 

23 B.5.b cC3H5-CH2- CH3- CH3- H (B) 

24 B.13.b H- CH3- CH3- H 
25 B.13.b H- CH3- Ql3-0- H 

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

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

28 B.l cC3H5-CH2- CHF2- CH3- H 
29 B.1 3-tettahydrofuranyl CH3- CH3- H 
30 B.1 cC5H9- CF3- CH3- H 

31 B.l cC6H 11-CH2- Cff 3- CH3- H 

32 B.I cC5H9-CH2- CH3- CH3- H 
33 B.I 2-tetrahydrofuranyl-Oi2- CH3- CH3- H 
34 B.1 C6Hs-CH2- CHF2- CH3- H 
35 B.l 3-tettahydrofuranyl CH3- H H 

36 B.l bicyclo[2.2.1 ]-heptanyl CH3- CH3- H s9,4·c 
37 B.J cC5H9- CHF2- CH3- H so.6·c 
38 B.l CHF2- CHF2- CH3- H 90.t·c 
39 B.l 4-CH3-C6H4-S02- CH3- CH3- H 
40 B.14 ·4-CH3-C6H4-S02- CH3- F- H 

41 8.14 cC3H5-CH2- CH3- F- H 
10 
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Table2 

Co. Ex. R4 R5 A-8 L Phys. 

no. no. data 

11 B.6 NH2 H CH2-CH2 C6Hs-CH2- 221.1·c 

13 B.8 -OH H CH2-CH2 H 166.4·c 

14 B.9 CH3-C(=O)-NH- H CH2-CH2 C6Hs-CH2- 1S6.4·c 

IS B.10 C2H5-0- H CH=CH H t33.6·c 

16 B.11 CH3-C(=O)-NH- H CH2-CH2 H 169.t·c 

17 B.12 NC-CH2- H CH2-CH2 H 

42 B.l C6"s-CH2- H CH=CH H 

43 B.l C6"5-C2H4- H CH=CH H 
44 B.l 3-pyridinyl-CH2- H CH=CH H 130.s·c 

45 8.1 CF3- H CH=CH H 166.s·c 

46 8.1 C4ff 9- H CH=CH H 93.9"C 

47 B.1 cC6Hu- H CH=CH H 1ss.s·c 

48 B.l (CH3)2CH- H CH=CH H 119.1·c 

49 B.l (CH3)2CH-CH2- H CH=CH H 129.2·c 

so B.J C2Hs- H CH=CH H 124.6·c 

51 B.2 C6Hs- OH CH=CH H 111.2·c 

52 B.2 C@i5- OH CH2-CH2 H 1s4_4•c 

53 B.15 CH3- H CH=CH C6ff5-CH2- 59.2"C 

54 B.15 CH3- H CH=CH CH2=CH-CH2-

55 B.15 CH3- H CH=CH C4H9-
56 B.15 CH3- H CH=CH C2H5-0-C(=O)-C3ff6-

57 B.15 CH3- H CH=CH C6Hs-CH=CH-CH2-

58 B.15 C2H5-0- H CH=CH C6ff5-CH2 90.s·c 
59 B.8 -OH H CH2-CH2 C2H5-0-C{=O)- 104.a·c 

60 8.8 -OH H CH=CH C6Hs-CH2- 114.4·c 



W0"'31485 PCTIEP'6J013'4 

-43-

Iable3 

Co. Ex. y R4 RS L Phys. data 
no. no. 
1 B.1 CH2 CH3- H H s1.1·c 
2 B.1 CH2 CH3- CH3- H 144.1·c 
4 B.1 C2H4 CH3- H H 96.6·c 
s B.1 dil=tbond CH3- H H 9s.2·c 
6 B.2 CH2 CH3- H H CA>; 104.o·c 
7 B.2 CH2 CH3- H H CB>; 1os.rc 
8 B.3 CH2 C6H5- HO- H 119,9·c 

9 B.4 direct bond CH3- H C2ff5..0-C(=O)-CH2-

12 B.7 CH2 HO- CH3- H t36.2·c 
61 B.14 CH2 CH3- F- H 
62 B.14 CH2 F- H H 
63 B.13.a CH2 HO- H H 9s.s·c 
64 B.1 CH(CH3) CH3- H H 
65 B.1 CH2 H- H H t33.6·c 

5 Table4 

Co. Ex. Rl R2 R4-R5 L Phys. 
no. no. data 

3 B.l cC5H9- CH3 -CH2-CH2- H 114.2·c 
21 8.15 CH3 CH3 -CH2-CH2- C6ff5-CH2 no.s·c 
66 8.15 CH3 CH3 -CH2-CH2- CH2=CH-CH2- 93.s·c 
67 B.15 CH3 CH3 -CH2-CH2- C4H9-
68 B.l cC5H9- CH3 -C2H4-0-C2H4- H 112.s·c 

69 8.1 cC5H9- CH3 -C5H10- H 192.4·c 
70 B.I cC5H9- CHF2 -CH2-CH2- H 
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Co. Ex. RI R2 R4-R5 L Phys. 

no. no. data 

71 B.1 cC5H9- CH3 -C4HB- H 201.3·c 

72 B.1 cC5Hg- CH3 -C3H6- H 1s1.2·c 

73 B.15 CH3 CH.3 -CH2-CH2- C2ff5-0-C(=O}C386-

74 B.l CH3 CH3 -CH2-CH2- H 147_3·c 

75 B.15 CH3 CH3 -CH2-CH2- 4-N02-C6ff4-Cll2-

C. Phannacological example 

The PDE IV inhibitory activity, both in vitro and in vivo, of the compounds of formula 

(I), including the compounds 
5 l ,3-dihydro-l-[2-(3,4-dimethoxyphenyl)propyl]-2H-imidazol-2-one (comp. 76); 

1,3-dihydro-1-[2-(3,4-dimethoxyphenyl)propyl]-5-methyl-'2H-imidazol-2-onc 

(comp. 77); 

1-[2-(3,4-dimethoxypbenyl)ethyl]-1,3,4,S-tell'ahydro-2H-imidaml-2-one (comp. 78); 

1,3-dihydro-1-[2-(3,4-dimcthoxyphenyl)ethyl]-2H-imidazol-2-one (comp. 79); 

10 1-[2-(3,4-dimethoxyphenyl)propyl]-1.3,4.5-tetrahydro-2H-imidazol-2-one (comp. 80); 

l ,3-dihydro-1-[2-(2-bromo-4,5-dimethoxyphcnyl)ethyl]-2H-imidazol-2-one (comp. 81); 

1-[2-(3,4-diethoxyphenyl)cthyl]-l,3-dihydro-2H-imidazol-2-one (comp. 82); 

l,3-dihydro-l-[2-(3~4-dimethoxyphenyl)-2-methoxy-ethyl]-2H-imidazol-2-one 

(comp. 83); 

15 1,3-dihydro-l-((3,4-dimethoxyphenyl)methyl]-211-imidazol-2-one (comp. 84); 

l ,3-dihydro-1-[3-(3,4-dimethoxyphenyl)propyl]-2H-imidazol-2-one (comp. 85); and 

1.3-dihydro-1-[2-(3.4-dimethoxyphenyl)ethyl]-3-methyl-2H-imidazol-2-one 
(comp. 86); is demonsttated by means of the following two examples. 

20 Example C.1: Inhibilion of recpmbinaor human mooonuclear lymphocyte CMNL> 
phosphodiesterase l)!pe IV B produced in insect cells with a b8culoyirus vector. 

25 

The alleviating and/or curing effect of the instant compounds on allergic 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. 

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

harvested and pelleted at 500 g for S 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, lmM 
Na3V04, IO mM NaF, 2 µg/ml ofleupeptine, pepstatine and aprodnine, 0.3 µg/ml 

30 benzamidine and 100 µg/ml TPCK pH 7.5. After 5 minutes on ice~ solubilized cells 



--------···· -··· ·····-··---·-

W0"'3148S 

-45-

were centrifuged at 4000 rpm for 15 minutes at 4°C. The resulting supernatant was 
filtered through a 0.45 µ.m filter (Millipore) and brought to TBS buffer (50 mM Tris, ISO 

mM NaCl pH 7.4). 

5 The supernatant containing phosphodiesterase (PDE} type IV B, was subsequendy 

loaded onto a S ml anti-FLAG-M2 affinity gel column, previously activated with S ml 

100 mM glycine pH 3.5 and equilibrated with 20 ml SO mM Tris. 150 mM NaO pH 7.4. 

After washing the column with equilibration buffer, PDE IV was eluted in 1.5 ml 
fractions containing 37 .5 µl lM Tris pH 8. The fractions were dialyzed overnight 

10 against 20 mM Tris, 2mM Na2EDTA and 400 mM NaCl pH 7.5 and tested for PDE IV 
activity. lndentification was done on SDS PAGE and Western Blot (anti-FLAG-Ml). 

Active fractions were pooled, brought to 10% glyc:erol and stored at • 7fl'C. 

The incubation mixture (pH 8) (200 J&l) contained 20 mM Tris, 10 mM magnesium 

15 sulpha~ 0.8 J&M 3H-cAMP (310mCi/mmolc) and the phosphodiesrerase ~IV, the 

amount depending on lhe enzymatic activity. A protein concentration was chosen that 
showed a linear increase of phosphodiesterase activity during an incubation period of 

maximum 10 minutes at 3TC and whete less than 10% of the initial substrate was 
hydrolyzed. 

20 When the effect of different compounds on phosphodiesterase activity was tested, the 

medium without cAMP was incubated with the compound(s) or its cmier (DMSO • 1 '1 
final conccnttation) for 5 min. The enzymatic reaction was started by addition of 

3ff-cAMP and stopped 10 min later after transferring the miaotitcr-plate in a waterbath at 

too•c for 5 min. After cooling to room temperature, alkaline phosphatase (0.25 p.glml) 
25 was added and the mixtmc was incubated at 37°C for 20 min. 100 µI of the mixture was 

subsequently applied to a GF-B filter-microtiter-plate (Millipore) filled with 300 µl 

DEAE-Sephadex-A25 suspension. The plate was washed 3 times with 75 µ120 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 ¢' lhe instant 

compounds. The ICso values (expressed in M) were calculated graphically from the thus 
obtained inhibition values. Table S shows available ICso values of the present 

35 compounds on iecombinant human MNL PDE IV B. 
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Tlble5 

Comp~ ICso Comp. ICso Comp. ICso 
No. (inM) No. (inM) No. CinM) 

1 4.8 x 10-9 32 1.4 x 10-7 70 4.9 x 10-S 
2 S.2 x 10-B 33 2.3 x 10-6 71 6.9 x 10-7 

3 7.S x 10-9 34 1.9 x to-7 72 S.4 x 10-s 

4 s.s x 10·7 35 1.8 x 10-7 74 2.9 x 10-7 
s 1.5 x to-7 36 3.9 x t0-8 76 1.5 x 10-1 

6 4.1x10·9 37 7.0 x 10-10 77 7.3 x to-6 
7 4.3 x 10-s 38 2.0 x 10-s 78 9.0x to-6 
8 1.9 x 1()-6 61 S.9 x 10-s 79 7.7 x I0-7 

10 <: 1x10-8 62 1.7 x 10-s 80 3.2 x t0-6 

12 2.9 x 10-1 63 4.0 x 10-s 82 4.6x 10-7 

22 4.5 x 10-s 64 2.6 x t0-7 83 2.7 x 10-6 
29 2.4 x 10-1 65 6.8 x to-9 86 1.8 x 10-6 

Example C.2 : Pexttan-induced oe<lema fmnation in mouse ear. 
Systemic injection of.dexaran TSOO in nonn~ non-sensiti%.ecl mice elicits increased 

vascular penneability, leading·to extravasation and oedema of the exttemities. When 
dextran is injecrcd together with a blue dye, blueing of the ears is the most prominent 
feature of oedematous response. 

Male Swiss mice weighing 24·26 g wen: orally precreated with the test compound 
dissolved in PE0-200 at different concentrations or solvent. One hour later, the mice 

were given an intravenous injection with an isotonic saline solution containing 12 mg/ml 

dexU"an TSOO and 2.6 mg/ml pontamine sky-blue dye, in a volume of 0.1 ml per 10 g 
15 body weighr. One hour and forty-five minutes later, lhe animals are sacrificed by ether 

and their ears removed. Extraction and quantification of the exU'avasated dye is done as 

described by Van Wauwe and Goossens (Drug Dev. Res. 1986, 8, 213-218). 

The exttavasation of the dye is characterized by the blueing value which is defined as the 

20 concentration of the extracted dye in both ears. The baclcground blueing value was 

detennined 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 exrravasation of the dye when the test compound was administered at a dose 
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of 5 mg/kg. The test compounds indicated by an asterisk (*) were tested at a dose of. 2.5 

mg/kg 

Tab)e6 

Comp. % Comp~ % Comp. % 

No. inhibition No. inhibidon No. inhibition 

1 83.1 29* 90.7 61 90.4 

2 34.0 30 44.9 62 100 
3 34.7 31* S0.4 63 69.3 

4 10.9 32 76.2 64 41.3 

s 35.1 33 65.8 65 63.7 

6 85.1 34 31.1 67 9.8 
7 67.0 35 90.1 69 3.7 
8 12.4 36 97.7 70 43.6 

9 10.2 37 75.7 71 26.0 

10 91.9 38 76.6 72 6.0 
11 26.8 41* 99.6 76 69.0 
12 81.S 43 13.1 77 35.8 

13 36.3 44 12.0 78 31.3 

14 32.3 45 47.4 79 61.6 
16 10.8 46 14.8 80 S3.4 

19* 49.4 47 23.0 81 34.1 

20* 94.4 48 35.4 82 28.2 

22 83.5 so 34.4 83 18.6 

23 72.l 51 14.8 84 46.5 

24* 26.8 53 37.6 85 31.6 
26* 67.6 54 42.S 86 39.0 

27* 90.7 57 30.0 

28 86.1 59 51.7 

D. Composition examples 
The following fonnulations exemplify typical phannaceutical compositions suitable for 
systemic or topical administration to animal and human subjects in accordance with the 

10 present invention. 
"Active ingredient" (A.I.) as used throughout these examples relates to a compound of 
formula (1) or a phannaceutically acceptable addition salt thereof. 
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A mixhll'e of 100 g of the AJ., 570 g lactose and 200.g starch was mixed well and 

thereafter humidified with a solution of S g sodium dodecyl sulfate and 10 g polyvinyl- · 

S pyrrolidone in about200 ml of water. The wet powder mixture was sieved, dried and 

sieved again. Then there was added 100 g microaysWline cellulose and 15 g 

hydrogenated vegetable oil. The whole was mixed well and compressed into tablets, 
giving 10.000 tablets, each comprising 10 mg of the active ingredient . 

.Coating 

10 To a solution of 10 g methyl cellulose in 75 ml of denaturared ethanol there was added a 

solution of S g of ethyl cellulose in 150 ml of dichloromethanc. Then there were added 

75 ml of dichloromethane and 2.5 ml 1,2.3-propanetriol. 10 g of polyethylene glycol 

was molten and dissolved in 75 ml of dichloromethane. The latter solution was added to 

the former and then there were added 2.5 g of magnesium octadecanoate, S g of 
15 polyvinylpyrrolidone and 30 ml of concenuared color suspension and the whole was 

homogenated. The tablet cores were coated with the thus obtained mixture in a coating 

apparatus. 

Example D.2 ; 2% cream• 
20 75 mg stearyl alcohol, 2 mg cetyl alcohol, 20 mg sorbiran monostcarate and 10 mg 

isopropyl myristate are inuoduced into a doublewalljacketed vesseJ and heated until the 

mixture has completely molten. This mixture is added to a separately pmparcd mixture of 

pmified water, 200 mg propylene glycol and 15 mg polysorbate 60 having a temperature 

of 70 to 7S°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.I., 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.I. is homogenized and filled into suitable tubes. 

30 Ex.ample D.3 : 2% topical &el 
To a solution of 200 mg hydroxypropyl J>cyclodextrine in purified water is added 20 mg 

of A.I. while srirring. Hydrochloric acid is added until complete dissolution and then 

sodium hydroxide is added until pH 6.0. This solution is added to a dispenion of 10 mg 

cmageenan PJ in 50 mg propylene glycol while mixing. While mixing slowly, the 

35 mixture is heated to SC>°C and allowed to cool to about 35°C whereupon SO mg ethyl 

alcohol 95% (v/v) is added The rest of the purified water q.s. ad 1 g is added and the 

mixtW'C is mixed to homogenous. 
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Example D.4 : 2% qjcal cream 
To a soludon of 200 mg hydroxypropyl p..cyclodexttine in purif'ied water is added 20 ms 

of A.I. while stirring. Hydrochloric acid is added until complete dissolution and next 

sodium hydroxide is added until pH 6.0. While stilling, 50 mg glycerol and 3S mg 

S polysorbate 60 are added and the mixtme is healed to 7f/JC The iesulting mixture is 

added to a mixture of 100 mg mineral oil, 20 mg stearyl alcohol. 20 mg cetyl alcohol, 20 

mg glycerol monostearate and 15 mg sorbate 60 having a temperature of 700C while 

mixing slowly. After cooling down to below 25°C, the rest of the purified water q.s. ad 

10 
1 · g is added and the mixtme is mixed to homogcnous. 

Example D.5 ; 2% lipgsome fmnnlatinn 

A mixture of 10 g phosphalidyl choline and 1 g cholesterol in 7.5 g ethyl alcohol is 

stirred and heated at 4QOC until complete dissolution. 2 g A.L micmfine is dbsolvcd in 

purified water by mixing while heating at 40°C. The alcoholic solution is added slowly to 

15 the aqueous solution while homogenizing during 10 minutes. LS g Hydroxypropyl­

methylcellulose in purified water is added while mixing until swelling is complC1C. The 

iesulting solution is adjusted to pH 5.0 with sodium hydroxide 1 N and diluted with the 

rest of the purified water ad 100 g. 
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1. The use of a compound for the manufactme of a medicament for treating wmn­

blooded animals suffering from diSease staaes telau:d to an abnmnal enzymatic m 

catalytic activity of phosphodiesterase IV (PDE IV), and/or disease states related to a 

S physiologically deuimental excess of cytOkines, said compound having the fonnula 

R3 0 I ,. A 
R20~C-Y-N N-L (I) 

I ' I 

R5 A-B 
a1o 

a N-oxide fonn, a phannaceutically accep1ablc acid or base addition salt or a 

10 sterc0ehemically isomeric form then:of, wherein : 

Rl and R2 each independently are hydrogen; C14l1cyl; difluoromethyl; ttifluoromethyl; 

Cucycloalkyl; a saturated 5-. 6- or 7-membered he1eroeycle containing one or two 

heteroatoms selected from oxygen, sulfur or nitrogen; indanyl; bicyclo[2.2.1]-2-

heptenyl; bicyclo[2.2.1 ]heptanyl; C1.@lkylsulfonyl; arylsulfonyl; or C1-1oalkYl 

15 substituted with one or two substituents each independently selccled from aryl. 

pyridinyl, thienyl, furanyl, C3."JCycloalkyl and a samrated S-;, 6- or~-membered 

heterocycle containing one or two heteroatoms selected from oxygen, sulfur or 

nitrogen; 

R3 is hydrogen, halo or C1-681kyloxy; 

20 R4 is hydrogen; halo; C1-68lkyl; trifluommethyl; C3-6C)'Cloalkyl; carboxyl; 

C1-4alkyloxycarbonyl; C3-6Cycloalkylaminocarbonyl; aryl; ffetl; or C1.681kyl 

substituted with cyano. amino, hydroxy, C1-4alkylcarbonylamino. aryl or Hetl; or 

R4 is a radical of formula : 

-O-R6 (a-1); or 

25 -NH'."R7 (a-2); 

wherein R6 is hydrogen; C1-611kyl; C1-611kyl substituted with hydroxy, carboxyl, 

C1-4alkyloxycarbonyl. amino. mono- or di(C14alkyl)amino, Hetl or aryl; 

R7 is hydrogen; C1-6alkyl; C14alkylcarbonyl; C1$kyl substituted with 

hydroxy, carboxyl, C14alkyloxycarbonyl, amino, mono- or 

30 di(Ct-4alkyl)amino. Hetl or aryl; 

35 

RS is hydrogen, halo. hydroxy or C1-68lkyl; or 

R4 and R5 taken together may fonn a bivalent radical of fonnula : 

-(Cll2)n- (b-1); 

-CH2-CH2-0-CH2-CH2-
-Cli2-Cll2-llil(RB)-CH2-c:li2-

(b-2); 

(b-3); or 
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(b-4); 

wherein n is 2, 3, 4 or S; 
RI is hydrogen, C1-68lkyl, C1-61lkylsulfonyl or p-toluenesulfonyl; 

Y is a direct bond, haloC1-4alkanediyl or C1-4alkanediyl; 
S -A-B- is a bivalent radical of fonnula : 

-CR9=CR10_ (c-1); or 

.CffR9-CHR10. (c-2); 

wherein each R9 and R 10 independently is hydrogen or C14alkyl; and 
L is hydrogen; C1-611kyl; C1-68lkylcarbonyl; C1-68lltyloxycarbonyl; C1-61lkyl 

10 substituted with one or two substiblents selected from the group consisting of 
hydroxy, C1-4alkyloxy, C1-4alkyloxycarbonyl, mono- and di(C1-48lkyl)amino, aryl 
and Hct2; C3-61lkenyl; C3-68lkenyl substituted with aryl; pipcridinyl; pipcridinyl 
substituted with C14alkyl or arylC1-4alkyl; C1-6Blkylsulfonyl or arylsulfonyl; 

aryl is phenyl or phenyl substituted with one, two or three subsdtuents selected from 

15 halo, hydroxy, C14alkyl, C14alkyloxy, C3-6(:ycloalkyl, 1rifluoromethyl, amino, 
nitro, carboxyl, C14alkyloxycarbonyl and C1-481kylcarbonylamino; 

ffetl is pyridinyl; pyridinyl substituted with C14alkyl; furanyl; furanyl substituted with 
C1-4alkyl; thienyl; thienyl substituted with C14aJkylcarbonylamino; hydroxy­
pyridinyl, hydroxypyridinyl substituted with C14alkyl or C14alkoxyC1-41lkyl; 

20 imidamlyl; imidazolyl substituted· with· C14alkyl; thiazolyl; thiamlyl substituted 
with C1-48lkyl; oxazoJyl; oxamlyl substituted with C1-48lkyl; isoquinolinyl; 
isoquinolinyl substituted with C14alkyl; quinolinonyl, quinolinonyl substituted 
with C14alkyl; morpholinyl; piperidinyl; piperidinyl substituted with C14alkyl, 

C1-481kyloxycarbonyl or arylC1-48lkyl; piperazinyl; piperazinyl substimted with 
25 C14alkyl, C14alkyloxycarbonyl or arylC14aJkyl; and 

30 

Het2 is morpholinyl; piperidinyl; piperidinyl substituted with C14alkyl or arylC14alkyl; 

piperazinyl; piperazinyl substituted with C1-48lkyl or arylC14alkyl; pyridinyl; 
pyridinyl substituted with C1-481kyl; furanyl; furanyl substituted with C1-481kyl; 

thienyl or thienyl substituted with Ct-4alkyl or C14alkylcarbonylamino. 

2) Use of a compound according to claim 1 wheiein 

RI and R2 each independently are hydrogen, C1-6allcyl, difluoromethyl, trifluoromethyl, 

C3.6Cycloalkyl, bicyclo[2.2. l]-2-heptenyl or C1-1oalkyl substituted with one or two 

substituents each independently selected from C3 • .,cycloalkyl wherein optionally one 

35 or two carbon ~toms may be replaced by a heteroatom selected from oxygen, sulfur or 

nitrogen; and 
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Lis hydrogen; C1-61llcyl; C1-6Bllcyl substituted with hydroxy, C1-4alkyloxy. C1-48lkyl­

oxycarbonyl, mono- or di(C1-4Blkyl)amino, aryl or Het2; C3-6Blkenyl; C3-681kenyl 

substituted with aryl; piperidinyl; piperidinyl substituted with C1-4Blkyl or aryl­

C1-481kyl; C1-61lJcylsolfonyl or arylsulfonyl; 

5 aryl is phenyl or phenylsubstituted with one, two or three substitucnts selected from 
halo. C1-4alkyl. C1-48lkyloxy, C3-6C)'Cloalkyl, trifluoromethyl, amino and 

C1-4alkylcarbonylamino. 

3. Use of a compound according to claim 1, wherein 
10 R 1 and R2 each independently are hydrogen, C1-681kyl. difluoromethyl, trifluoromethyl, 

Cucycloalkyl or bicyclo[2.2.1]-2-heptcnyl; 

R4 is hydrogen; C1-681kyl; trifluoromethyl; C3..6(:ycloalkyl; carboxyl; 
C1-4alkyloxycarbonyl; C3-6[:ycloallcylaminocarbonyl; aryl;.ffetl; or C1-611kYl 

substituted with cyano, amino, hydroxy, C1-4alkylcarbonylamino, aryl or Hetl; or 

15 R4 is a radical of fonnola : 

20 

..()..R6 (a-1); or 

-NH-R7 (a-2); 

wherein R6 is hydrogen; C1-6ilkyl; C1-61lkyl substituled with hydroxy, 

carboxyl, C1-4alkyloxycarbonyl, amino, mono- ordi(C1-48lkyl)­

amino, Hetl or aryl; 

R7 js hydrogen; C1-6aJkyl; C1-481kylcarbonyl; C141kYl substituted 
with hydroxy, carboxyl, C1-48)kyloxycarbonyl, amino, mono- or 

di(C1-4alkyl)amino, Hetl or aryl; 

RS is hydrogen, hydroxy or Ct-6alkyl; or 
25 R4 and R 5 taken together may fonn a bivalent radical of fonnula : 

-(CH2)n- (b-1); 

-CH2-CH2-0-CH2-CH2-
-CH2-CH2-N(RB)-CH2-CH2-

-CH2-CH=CH-CH2-

30 wherein n is 2, 3. 4 or 5; 

(b-2); 

(b-3); or 
(b-4); 

R8 is hydrogen. C1..@lkyl, C1.@lkylsulfonyl or p-toluenesulfonyl; 

Y is a direct bond or C1-4alkanediyl; 

-A-8- is a bivalent radical of formula : 
-CR9=CR10_ (c-1); or 

35 -CHR9-CHR10_ (c-2); 

wherein each R9 and RIO independently is hydrogen or C14alkyl; and 
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Lis hydrogen; C1-681kyl; C1-68lkyl substibltcd with hydroxy, C1-48lkyloxy, C1-4alkyl­

oxycarbonyl, mono- or d.i(C1-481kyl)amino, aryl or Het2; C3-6llkenyl; C3-681kenyl 

substituted with aryl; piperidinyl; piperidinyl substituted with C1-48llcyl or 

arylC1-48lkyl; C1-68lkylsulfonyl or arylsulfonyl; 

5 aryl is phenyl or phenyl substituted with one, two or thiee substitucnts selcctcd from 
halo, C1-4alkyl, C1-4Blkyloxy, C3-6C)'cloalkyl, trifluoromcthyl, amino and 

C14alkylcarbonylamino. 

4. Use of a compound according to claim I wherein 

10 R4 is halo; ll'ifluoromethyJ; C3-e;cycloalkyl; C]-6Cycloalkylaminocarbonyl; aryl; ffctl; or 

C1-6111kyl substituted with cyano, amino, hydroxy, C1-4alkylcarbonylamino, aryl or 
Hetl; or 

R4 is a radical of formula : 

-O-R6 (a-1); or 

15 -NH-R7 (a-2); 

wherein R6 is C1-6Blkyl substituted with hydroxy. carboxyl, C1-4Allc:yloxy­

carbonyl, amino, mono- or di(C1-48lkyl)amino, Hetl or aryl; 

R7 is hydrogen; C1-61lkyl; C1-481kylcarbonyl; C1-681kyl substituled with 

hydroxy, carboxyl. C1-4alkyloxycarbonyl, amino, mono- or 

20 di(C1-4alkyl)amino, Hetl or aryl; or 

RS is halo; or 

R4 and RS taken together fonn a bivalent radical of fmmuJa : 

-(CH2ln- (b-1); 

-CHz-CH2-0-CH2-CHz- (b-2); 

25 -CH2-CH2-N(R8)-CH2-CH2- (b-3); or 

-CHz-CH=CH-CH2- (b-4); 

wherein n is 2, 3, 4 or 5; 
R8 is hydrogen, C1-61llkyl, C1-6&lkylsulfonyl or p-toluenesulfonyl. 

30 S. Use of a compound according to claim 1 wherein Rl is hydrogen; C3$ycloalkyl 

wherein one or two carbon atoms are replaced by a heteroatom selected from oxygen, 

sulfur or nitrogen; bicyclo[2.2.1]-2-heptenyl; C1.68lkylsulfonyl; arylsulfonyl; or 

C1-1oalkyl substituted with one or two substituents each independently selected from 

pyridinyl, thienyl, furanyl, C3.7cycloalkyl and a saturated S-, 6- or 7-membered 

3S heterocycle containing one or 1wo heteroatoms selected from oxygen, sulfur or nitrogen. 

6. Use of a compound according to claim J wherein 
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R4 is halo; Cucycloalkyl; C3-t;eycloalkylaminocarbonyl; aryl; Het1; or C1~l 

subsdtuted with amino, C1-48lkylcarbonylamino, aryl or ffetl; or 

R4 is a radical of formula : 

-O-R6 (a-1); or 

5 -NH-R7 (a-2); 

wherein R6 is C1-681kYl; C1-681kyl substituted with hydroxy, carboxyl, 

C1-48lkyloxycarbonyl. amino, mono- or di(C1-48lkyl)amino, Hetl or aryl; 

R7 is hydrogen; C1-681kYl; C1-481kylcarbonyl; C1-681kYl substituted with 

hydroxy, carboxyl, C1-4alkyloxycarbonyl, amino, mono- or 

10 di(C1-48lkyl)amino, Hett ormyl; or 

RS is halo; or 

R4 and RS taken together form a bivalent radical of formula: 

-<CHvn- (b-1); 

-CH2-CH2-0-CH~2- (b-2); 

15 -CH2-CH2-N(R8)-CH2-CH2- (b-3); or 

-CH2-CH=CH-CH2- (b-4); 

wherein n is 2, 3, 4 or 5; 

RB is hydrogen, C1-681kyl, C1-681kylsulfonyl or p-toluenesulfonyl. 

20 7. Use of a compound according to claim l wherein R l is hydrogen; C1-6alkyl; difluoro­

methyl; trifluoromethyl; a saturated 5-, 6- or 7-membered hetcmcycle containing one or 

two hetcroatoms selected from oxygen, sulfur or nitrogen; indanyl; bicyclo[l.2.l]-2-

heptenyl; bicyclo[2.2.l]heptanyl; C1.fjll}kylsulfonyl; mylsulfonyl; or C1-1oalkyl 

substituted with one or two substituents each independently selected from aryl, 

25 pyridinyl, thienyl, furanyl, C3. ,cycloalkyl and a saturated 5-, 6- or 7-memben:d 

heterocycle containing one or two heteroatoms selected from oxygen, sulfur or nitrogen. 

8. Use of a compound according to claim l wherein R4 is C1-6aJ.kyl; trifluoromethyl; 

C3$ycloalkyl; carboxyl; C148lkyloxycarbonyl; C3-6Cycloalkylaminocarbonyl; or 

30 C1-68lkyl substituted with cyano. amino, hydroxy. C1-4alkylcarbonylamino; or 

R4 is a radical of fonnula : 

-O-R6 (a-1); or 

-NH-R7 (a-2); 

wherein R6 is C1-61lllcyl substituted with carboxyl. C1-4alkyloxycarbonyl, amino, 

35 mono- or di(C1-4alkyl)amino, Het 1 or aryl; 
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R7 is hydrogen; C1-6aJkyl; C1-481kylcarbonyl; C1-611kyl substituted with 
hydroxy, carboxyl, C1-4alkyloxycarbonyl, amino, mono- or 
di(C1-4alkyl)amino, Heil or aryl; or 

RS is C1-681kyl; or 
S R4 and RS taken U>gcther fonn a bivalent radical offonnula : 

-(CH2)n- (b-1); 

-CH2-CH2-0-CH:i-CH2- (b-2); 

-CH2-CH2-N(R8)-CH2-CH2- (b-3); or 

-CH2-CH=CH-CH2- (b-4); 
10 wherein n is 2, 3, 4 or S; 

RB is hydrogen, C1-6alkyl, Ct-6alkylsulfonyl or p-toluenesulfonyl. 

9. Use of a compound according U> claim 1 wherein R l is hydrogen; a saturated S-. 6- or 
7-membered heterocycle containing one or two heacroatoms selected from oxygen, sulfur 

IS ornittogen; indanyl; bicyclo[2.2.1J-2-hcptenyl; bicyclo[2.2.l]hcptanyl; C1-61llkyl­
sulfonyl; arylsulfonyl; or C1.1oalkyl substituted with one or two substituents each 
independently selected from aryl, pyridinyl, dlienyl, !uranyl, C3-7CYC1oalkyl and a 
saturated 5-, 6- or 7-membered.heterocycle containing one or two heteroatoms selected 

20 

25 

from oxygen, sulfm or nitrogen. 

10. Use of a compound according to claim 1 wherein 
R4 is C3-6C}'cloalkyl; C3-6C)'cloalkylaminocarbonyl; or C1-681kyl substituted with amino 

or C14alkylcarbonylamino; or 
R4 is a radical of fonnula : 

-Q-R6 

-NH-R7 

(a-1); or 

(a-2); 

wherein R6 is C1-6alkyl substituted with carboxyl, C1-4alkyloxycarbonyl, amino, 
mono- ordi(C14alkyl)amino, Hetl or aryl; 

R7 is hydrogen; C1-6Blkyl; C14alkylcarbonyl; C1-68lkyl substituted with 
30 hydroxy, carboxyl, C14alkyloxycarbonyl, amino. mono- or 

di(C1~lkyl)amino, Hetl or aryl; or 

35 

R4 and RS taken together fonn a bivalent radical of fonnula: 
-(CH2)n- (b-1); 

-CH2-CH2-0-CH2-CH2-
-CH2-CH2-N(RB)-CH2-CHi-

-CH2-CH=CH-CH2-

wherein n is 2, 3, 4 or S; 

(b-2); 

(b-3); or 
(b-4); 
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RB is hydrogen, C1-68lkyl, C1-68lkylsulfonyl or p-toluenesulfonyL 

11. Use of a compound according to claim 1 whciein R 1 is C1-61lkyl, C3-6C)'Cloalkyl or 

C1-1oaJkyl substituted with C3.7Cycloalkyl and R2 is C1-6BlkyL 

12. Use of a compound according to any one: of claims l to 12 wherein Y is methylene. 

13. Use of a compound according to any one of claims 1 to 13 wherein Lis hydrogen. 

10 14. Use of a compound according to claim 1 whciein the compound is selected from 

1-[[ l-[3-(cyclopentyloxy)-4-methoxyphenyl]cyclopropyl}metbyl]-l ,3-dihydro-211-

imidazol-2-one; 1-[2-(3-(cyclopentyloxy)-4-methoxyphenyl]-2-methylpropyl}-1,3-di 

hydro-2H-imidazol-2-one; 1-[2-[3-(cyclopentyloxy)-4-methoxyphenyl]propyl]-1,3-

dihydro-2H-imiduol-2-one; and 1-[2-[3-(cyclopropylmethoxy)-4-methoxyphenyl]-

15 propyl]-1,3-dihydro-211-imidazol-2-one, a stereoisomeric form or a phannaceutically 

acceptable acid addition salt thereof. 

15. Use of a compound according to any one of claims 1 to 14 whm:in the medicament 

is used for treating wann-blooded animals suffering from allergic, atopic or 
20 inflamJl':atory diseases. 

16. Use of a compound according to any one of claims 1 to 14 wherein the medicament 

is used for treating wann-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 : 
l ,3-dihydro-1-(2-(3,4-dimethoxyphenyl)propyl]-2/l-imidazol-2-one; 

l,3-dihydro-1-[2-(3,4-dimethoxyphenyl)propyl]-5-methyl-2H-imidazol-2-one; 

l-[2-(3,4-dimethoxyphenyl)ethyl]-l ,3,4,5-tetrahydro-2H-imidazol-2-one; 

30 l ,3-dihydro- l-[2-(3,4-dimethoxyphenyl)ethyl]-2H-imidazol-2-one; 

l-[2-(3,4-dimethoxyphenyl)propyl]-l ,3,4,5-tetrahydro-2H-imidazol-2-one; 

l-[2-(3,4-diethoxyphenyl)ethyl]-1.3-dihydro-2H-imidazol-2-one; 

l ,3-bis[2-(3,4-dimethoxyphenyl)ethyl]-1,3,4,5-tettahydro-2H-imidazol-2-one; or 

l-[2-(3,4-dimethoxyphenyl)ethyl]-3-phenylmethyl-l,3,4,5-tettahydro-2H-imidazol-

35 2-one. 

40 

18. A phannaceutical composition comprising a phannaceutically acceptable canier and 

as active ingredient an amount of a compound as described in claim 17, said amount 
being effective in alleviating and/or c·uring allergic, atopic and inflammatoJy diseases. 
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19. A process of preparing a phannaceudcal composi~on as claimed in 18, chmct;rlm1 · 

iDJbal, a therapeutically effective amount of a compound as claimed in claim 17 is 

intimately mixed with a phannaceutical canier. 

5 20. A compound as described in claim 17 for use as a medicine. 

10 

15 

21. A process of preparing a compound as described in claim 17, characterir.ed by. 

a) N-alkyJating a compound of fonnula 

wherein -A-8- and L are defined as in claim 1. with a reagent of formula 

wherein RI to RS and Y aredcfincdas in claim 1 and Wl is a reactive leaving group, in a 

maction-inen .solvent and in the presence of a base; and in case intcnnediates of formula 

(II). wherein L is replaced by a suitable protecting group, are used in said N-alkylation 

20 reaction. compounds of fonnula 

R3 0 
R4 II 

1 --o-· A R 0 C-Y-N N-H 
I ' I 

- Rs A-B 
R20 

(I-a) 

may be obtained using an-known deprotcction reactions; 
25 

b) reacting an organometallic compound of fonnula 

30 wherein R 1 to R3 are defined as in claim 1 and Mis an appropriate metal ion or 

metalcomplex ion, with a l,3-dihydro-2H-imidazol-2-one derivative offonnula 
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0 
~4 ~ 

w2-C-Y-N N-L (V) 
I ' I 

Rs A-B 

wherein R4, RS, Y, -A-B- and Lare defined as in claim 1, W2 is a reactive leaving group 

and L' is the same ·as Lin claim 1 or an appropriate proteeting group, in a reaction-inert 
5 solvent; and in case intennediates of formula (V). wheiein L is replaced by a suitable 

protecting group, are used in said reaction, compounds of fonnula (I-a) may be obtained 
using an-known deproteclion reactions; 

10 
c) cyclizing an intennediate of fonnula 

or a functional derivative thereof, wherein Rl to RS, R9, 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 . 

20 
d) cyclizing an intermediate of fonnula 

R3 1P 

(1+1); 

I 0 0 O-C1_..atkyl 

R100c-CH2-NH-C-NH-CH-C-R9 
I I I 

R20 R5 RIO 0-C1_..alkyl 

(VI-1) 

or a functional derivative thereof. wherein Pis a protective group and Rl to R3, RS, R9, 

R 10 and Y arc defined as in claim l, in a reaction-inert solvent and in the presence of a 

25 suitable acid. thus obtaining a compound of fonnula 

R3 0 

O OH II 
R10 C-CH2-NANH 

~s ) ( 
a2o RlO R9 

(l-a-1-1); 
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e) cyclizing an intennediate of fonnula 

j3 R4 0-CHs 

R1o-o--c-Y-NH-CH-c-o-CH, 
I I I 

Rs atO R9 

R2o 

(VD) 

5 or a functional derivative thereof, wherein R 1 to RS, R9, R 10 and Y are defined as in 

claim 1, in a reaction-inert solvent and in the presence of a suitable isocyaruue, thus 

obtaining a compound of formula 

R3 0 
I R' ~ 

R1o--l1"\-c-Y-N N-H (l-a-1); 

. )=/- R.s ) ( 
R20 R9 R10 

10 

f) reacting an intermediate of fonnula 

15 or a functional derivative thereof, wherein Rl to R5, R9, RlO and Y are defmed as in 

claim 1, with a suitable cyanide in a reaction-inen solvent; funher hydrolyzing the thus 

fonned cOITesponding N-cyanide derivative in the presence of an acid, keeping the pH of 

the reaction mixture basic; and then cyclizing the thus fanned corresponding ureum 

20 

25 

derivative to a compound of formula 

R' 0 
I R4 ~ 

R10--l
1
"\-c-Y-N . N-H (J+l); 

'>=-1- its ) ( 
R20 R9 RIO 

g) cyclizing an intennediate of fonnula 

r R4 R9 RIO 

R1o-/1\...¢-v-NH-cH-cH-NH2 
- )=I Rs 

R20 

(VDl) 
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or a functional derivative thereof, wherein R 1 to RS, &9, R 10 and Y am defined as in 

claim l, in a reaction-inen solvent and in the presence ofphosgene, ureum or 

N,N'-carbonyldiimidazole, thus obtaining a compound of fonnula 

R3 0 
R' ~ R1o_/1~c-Y-N N-H (I-a-2) 

)=I its )-{ 
R20 R9 RIO 

and, if desired, convening the compounds of fonnula (I) into each other by 

i) reacting a compound of fonnula 

R3 0 
I R4 II 

R 10-o-C-Y-NAN-H (I-a) 
I ' ' - Rs A-B 

R20 

wherein Rl to RS, Y and-A-B- are defined as in claim 1, with a reagentoffonnula 

L"-W3 (IX), wherein L" is the same as Lin claim 1 but other than hydrogen and W'3 is a 

15 reactive· leaving group, thus obraining a compound of fmmula 

R' 0 I R4 I 
R10-o-C-Y-N""N-L" (I-b); 

I ' I 

- Rs A-B 
R20 

ii) converting a compound of fonnula (I-a) into a compound of formula (1-b) following 

20 an-known addition reactions; 

iii) converting a compound of fonnula (l-a-1) into a compound of formula (I-a-2) 

following an-known hydrogenation techniques; 

25 iv) convening a compound of fonnula (l-a-2) into a compound of formula (l-a-1) 

following an-known dehydrogenation techniques; 

and funher, if desired, convening the compounds of formula (I), into an acid addition 

salt by treatment with an acid. or into a base addition salt by treaunent with a base, or 

30 conversely. convening the acid addition salt fonn into the free base by treaunent 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. 


