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The invention relates to N-(3-benzoﬁiranyl)urea-detivaﬁves, processes for their

preparation and their use in medicaments.

It is known that the NADPH oxidase of phagocytes is the physiological source to
the superoxide radical anion and reactive oxygen species derived therefrom which
are important in the defence against pathogens. Moreover, both inflammatory (e.g.
TNFo, IL-1 or IL-6) and anti-inflammatory cytokines (e.g. IL-10) play a pivotal
role in host defence mechanism. Uncontrolled production of inflammatory
mediators can lead to acute or chronic inflammation, auto immune diseases, tissue
damage, multi-organ failure and to death. It is additionally known that elevation of
phagocyte cyclic AMP leads to inhibition of oxygen radical production and that
this cell function is more sensitive than others such as aggregation or enzyme
release.

Benzofuran- and benzothiophene derivatives having lipoxygenase-inhibiting action '
are described in the publication EP 146 243.

The invention relates to N-(3-benzoﬁlranyl)ﬁrea-dérivatives of the general formula

)

in ‘which

A and D are identical or different and represent hydrogen, straight-chain or
.branched acyl or - alkoxycarbonyl, each having up to 6 carbon atoms, or
straight-chain or branched alkyl having up to 6 carbon atoms, which is
optionally substituted by carboxyl or alkoxycarbonyl having up to 6 carbon
atoms, phenoxy or benzoyl,
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5 RS RS, Rs, Rg, R!% R and R are identical or different and
denote hydrogen, cycloalkyl having 3 to 6 carbon atoms, benzyl or
a 5 to 7-membered saturated or unsaturated heterocycle having up
to 3 heteroatoms from the series comprising N, S and O and to
which a phenyl ring can be fused and which is optionally sub-

10 stituted by identical or different substituents from the series
comprising halogen, cyano, nitro or by a straight-chain or branched
alkyl having up to 6 carbon atoms or

denote straight-chain or branched alkyl, alkenyl or acyl each having
up to 8 carbon atoms, or

15 denote phenyl, which is optionally monosubstituted to disubstituted
by identical or different substituents from the series comprising
nitro, halogen, carboxy or straight-chain or branched alkoxycarbonyl
having up to 6 carbon atoms,

or

20 R’ denotes a hydroxyl protecting group or straight-chain or branched
alkoxycarbonyl having up to 6 carbon atoms, or
denotes straight-chain or branched alkyl having up to 8 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 6 carbon atoms,

25 phenoxyl, benzoyl or by a 5 to 7-membered unsaturated heterocycle
having up to 3 hetero atoms from the series comprising N, S and/or
O, which is optionally- substituted by halogen, cyano, nitro or by
straight-cha_in or branched alkyl having up to 6 carbon atoms

or
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whi ch &8al or different and represent hydrogen,
straight-chain or branched acyl or al koxycarbonyl, each
hgving up to 6 carbon atons, or strai ght-chain or branched

al kyl having up to 6 carbon atons, which 33

R? denotes a group of a formula 802R14,
in which

R  denotes phenyl, trifluormethyl or straight-chain or branched
alkyl having up to 4 carbon atoms,

5 a denotes a number 0, 1 or 2,
b denotes a number 0 or 1,

R’  denotes hydrogen or a straight-chain or branched alkyl having up to
4 carbon atoms,

R!3  denotes aryl having up 6 to 10 carbon atoms, trifluoromethyl or
10 straight-chain or branched alkyl having up to 6 carbon atoms,

R! represents hydrogen, straight-chain or branched alkyl having up to 6 carbon
atoms, an aminoprotecting group or a group of the formula -CO-RY,

in which

R denotes hydroxyl, straight chain or branched alkoxycarbonyl having
15 up to 6 carbon atoms, cycloalkyl having up 3 to 6 carbon atoms,
pyridyl, pyrrolidinyl or straight chain or branched alkyl having up
to 8 carbon atoms, which is optionally substituted by halogen,
carboxyl or straight chain or branched alkoxycarbonyl having up to
6 carbon atoms, or
20 denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
each having up to 6 carbon atoms,

L represents an oxygen or sulfur atom,
R2 and R3 are identical or different and represent hydrogen, cycloalkyl having up

25 to 6 carbon atoms, straight chain or branched alkyl, alkoxycarbonyl or
alkenyl each having up to 8 carbon atoms, or
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I tut ed by carboxyl or al koxycar bonyl haw ng

25 op} i |y _sub
up"to 6 carbo A58r§%-1%r %t : phenoxy or benzoyl

-2 - or represent hal ogen, carboxyl, cyano, nltro e, :
trifluoronmethyl, trifluoroneth- oxy or a group of ‘a fornula™ -
-OR[err], -S(Of[err]Rerr], -(O-CHerr]- Cé)[er -NRerr]Rerr],

-CONR[err]Rerr], -SOerr]-NRerr]Rerr] or -NH-SCIerr] R[err],
represent benzoyl or aryl having 6 to 10 carbon atoms, which are
optionally monosubstituted to trisubstituted by identical or different substi-
tuents from the series comprising halogen, cyano, nitro, carboxyl, straight-
chain or branched alkyl, alkoxy, alkoxycarbonyl or acyl each having up to
5 6 carbon atoms,

or

R? and R3 together with the nitrogen atom form a 5- to 7-membered saturated
heterocycle optionally having a further O atom,

and

10 R* represents phenyl, which is optionally monosubstituted to trisubstituted by
identical or different substituents from the series comprising hydroxyl,
thiophenyl, cycloalkyl having up to 3 to 6 carbon atoms, halogen, nitro,
tetrazolyl, thiazolyl, ﬁ.lranyl pyridyl, trifluoromethyl, difluoromethyl,
cyano, carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl

15 or acyl each having up to 8 carbon atoms, or
phenyl is optionally substituted by phenyl, which is optionally
monosubstituted to disubstituted by halogen, or
by a group of a formula -NR'®R'7, -SR'8, SO,R® or -0-SO,R%,

in which

20 RS and R have the abovementioned meaning of R’ and R® and are
identical or different to the latter,

or
R!®  denotes hydrogen,
and

25 R denotes straight-chain or branched acyl having up to 6 carbon
atoms,
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in which 5. ___ _Rerr], Rerr], Rerr], Rerr], Recre];=Reri] and -
Rierr] are i &&dhpBPf24dtorelpn L Ouglies g _denote-
hydrogen, cycloal kyl having 3 to 6 carbon atoms" benzyl or

a,5 to 7-nenbered saturated or unsaturatesd het erocycl e havi ngip

to 3 heteroatons fromthe series conprisilng N, S and O and to

whi ch g Ehenél ringlcan be fused and which is optionally sub- 10
stitute y ident ipas ' JLIA f Qﬂﬁﬁ i
conprising hal oge# cyg%%&éiﬁﬁggé&éﬁﬁéﬁgtrgﬁzﬂt&%e% 0 glradgﬁ #gdto6 :
al kyl having up to 6 c&rtbon aiaehs or denot e
strai ght-chain or branched al kyl, al kenyl or acyl each having

up to 8 carbon at%r{;,

AL

an%r R? are identical or different and represent straight-chain or
branched alkyl having up to 6 carbon atoms, benzyl or phenyl,

5 and salts thereof.

The N-(3-benzofuranyl)urea-derivatives according to the invention can also be pre-
sent in the form of their salts. In general, salts with organic or inorganic bases or
acids may be mentioned here.

Physiologically acceptable salts are preferred in the context of the present

10 invention. Physiologically acceptable salts of the N-(3-benzofuranyl)urea-deriva-

tives can be metal or ammonium salts of the substances according to the

invention, which contain a free carboxylic group. Those which are particularly

prefeﬁed are, for example, sodium, potassium, magnesium or calcium salts, and

~ also ammonium salts which are derived from ammonia, or organic amines, such

15 as, for example, ethylamine, di- or triethylamine, di- or triethanolamine, dicyclo-
hexylamine, dimethylaminoethanol, arginine, lysine or ethylenediamine.

Physiologically acceptable salts can also be salts of the compounds according to
the invention with inorganic or organic acids. Preferred salts here are those with
inorganic acids such as, for example, hydrochloric acid, hydrobromic acid,

20 phosphoric acid or sulphuric acid, or salts with organic carboxylic or sulphonic
acids such as, for example, acetic acid, maleic acid, fumaric acid, malic acid, citric
acid, tartaric acid, ethanesulphonic acid, berizenesulphonic acid, toluenesulphonic
acid or naphthalenedisulphonic acid.

The compounds according to the invention can exist in stereoisomeric forms which

25 either behave as image and mirror image (enantiomers), or which do not behave as
image and mirror image (diastereomers). The invention relates both to the anti-
podes and to the racemate forms, as well as the diastereomer mixtures. The
racemate forms, like the diastereomers, can be separated into the stereoisomeri-
cally uniform constituents in a known manner.
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15 note phenyl, which is optionally nDndsubstltuted to ;
d|substltuted&JL§Q§Z&£QEmaLQQmEQ§. by identical or different substitdents |
fromthe series conprising * nitro, hal ogen, carboxy or
strai ght-chain or branched alkoxycarbonyl havi ng up

to 6 carbon atons, §O R err] denotes a

hydr oxyl protecting group or straight chaln or branched

al koxycar bonyl tgk%}f#ig itlh tn%rai3 1§ e%%ﬁ Ey‘f "ﬁra\z%embera% Sayrated or unsaturated,

denot es stralg ran ing u

atons, whi ch nrefecablss 6+ toGe nepybered; saugated wymwated mgaw@ﬁhm&pntam up
br anched acyl0f ORY SR X XAIPREO Bid/of AftfdghR itdMk B héterdatondy Rt iwhich further

aromatic ring can be fused.

5 The following are mentioned as preferred: thienyl, furyl, pyrrolyl, pyridyl, pyri-
midyl, pyrazinyl, pyridazinyl, quinolyl, isoquinolyl, quinazolyl, quinoxazolyl,
cinnolyl, thiazolyl, dihydrothiazolyl, benzothiaazolyl, isothiazolyl, benzisothiazolyl,

- oxazolyl, benzoxazolyl, isoxazolyl, imidazolyl, benzimidazolyl, indolyl, morphol-
inyl, pyrrolidinyl, piperidyl, piperazinyl, oxazolyl, oxazolinyl or triazolyl.

10 Amino protective group in the context of the above mentioned definition in
general represents a protective group from the series comprising:
benzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl, 3,5-dimethoxybenzyloxy-
carbonyl, 2,4-dimethoxybenzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 4-nitro-
benzyloxycarbonyl, 2-nitrobenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxy-

15 = carbonyl, methoxycarbonyl, ethoxycarbonyl, propoxycé.rbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, tert.butoxycarbonyl, allyloxycarbonyl, vinyl-
oxycarbonyl, 2-nitrobenzyloxycarbonyl, 3,4,5-trimethoxybenzyloxycarbonyl, cyclo-
hexoxycarbonyl, 1,1-dimethylethoxycarbonyl, adamantylcarbonyl, phthaloyl, 2,2,2-
trichlorethoxycarbonyl, 2,2,2-trichlor-tertbutoxycarbonyl, menthyloxycarbonyl,

20 phenoxycarbonyl, 4-nitrophenoxycarbonyl, fluorenyl-9-methoxycarbonyl, formyl,
acetyl, propionyl, pivaloyl, 2-chloracetyl, 2-bromacetyl, 2,2,2-trifluoracetyl, 2,2,2-
trichloracetyl, benzoyl, 4-chlorbenzoyl; 4-brombenzoyl, 4-nitrobenzoyl, phthal-
imido, isovaleroyl oder benzyloxymethylen, 4-nitrobenzyl, 2,4-dinitrobenzyl or 4-
nitrophenyl.

25 Preferred compounds of the general formula (I) are those
in which

A and D are identical or different and represent hydrogen, straight-chain and
branched acyl or alkoxycarbonyl each having up to 5 carbon atoms or
straight-chain or branched alkyl having up to 4 carbon atoms wich is

30 optionally substituted by carboxyl, hydroxyl, alkoxycarbonyl having up to
5 carbon atoms, phenoxy or benzoyl, or
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25 phenoxyl, benzoyl or by a 5 to 7-nmenbered unsaturated:
heterocycl e LeA30 822-Foreign Countries havi ng up to 3 hetero atons froftther =~
series conprising N, S and/or g 0, whi ¢hig-optionalTy
substituted by hal ogen, cyano, nitro or b

straight-chain or branched al kyl having up-to 6 carbon atons

or : 3 -

represent fluorine, chlorine, bromine, nitro, trifluoromethyl or a group of a
formula -OR%, -S(0),-R®, (0-CH,-CO0),-NR'R3, -CO-NR°R1?,
-SO-NRR'? or -NH-SO,-R",

in which

5 R>, RS, R® R% R R!! and R!? are identical or different and denote
hydrogen, cyclopropyl, cyclopentyl, cyclohexyl, chinolyl, pyridyl,
imidazolyl, 1,3-thiazolyl or thienyl, which are optionally substituted
by identical or different substitnents from the series comprising
fluorine, chlorine, bromine, iodine, cyano, nitro or by a straight-

10 chain or branched alkyl having up to 5 carbon atoms,

denote straight-chain or branched alkyl, alkenyl or acyl each having'

up to 6 carbon afoms, or

denote phenyl, which is optionally monosubstituted to disubstituted

by identical or different substituents from the series comprising
15 nitro, fluorine, chlorine, bromine, iodine, carboxyl or straight-chain

or branched alkoxycarbonyl having up to S carbon atoms,

or

R’ denotes benzyl, acetyl or tetrahydropyranyl or straight -chain or
branched alkoxycarbonyl having up to 4 carbon atoms,

20 denotes straight-chain or branched alkyl having up to 6 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 4 carbon atoms,
phenoxyl, benzoyl or by pyridyl, imidazolyl, thienyl or furyl, which
are optionally substituted by fluorine, chlorine, bromine, cyano,

25 nifro or by straight-chain or branched alkyl having up to 4 carbon
atoms,

or

R’ denotes a group of a formula -SOz-RM,

in which e
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Rl err] denotes a group of a formula SJerr]Rerr],

i which Le A 30 822-Foreign Courtfies r] denotes phenyl, tri fmﬂrmaphw ppem———
strai ght-chain or branched * al kyl having up to 4
car bon atons, 5 a denotes a nunber 0, 1 or 2,

b denotes a nunber 0 or 1, -8- R7 denotes hydrogen or a

strai ght-chain or

10
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branched al kyl having up to

R13

R  denotes phenyl, trifluormethyl or straight-chain or branched
alkyl having up to 3 carbon atoms,

denotes a number O, 1 or 2,
denotes a number 0 or 1,

denotes hydrogen or a straight-chain or branched alkyl having up to
3 carbon atoms,

denotes phenyl, trifluormethyl or straight-chain or branched alkyl
having up to 3 carbon atoms,

represents hydrogen, straight-chain or branched alkyl having up to 4 carbon
atoms, tert.butoxycarbonyl or a group of the formula -CORYP

in which

Rl 5

denotes hydroxyl, straight chain or branched alkoxycarbonyl having
up to 4 carbon atoms, cyclopentyl, cyclohexyl, pyridyl, pyrrolidinyl
or straight chain or branched alkyl having up to 5 carbon atoms,
which is optionally substituted by fluorine, chlorine, bromine,
carboxyl or straight chain or branched alkoxycarbonyl having up to
4 carbon atoms, or

denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
each having up to 4 carbon atoms,

represents an oxygen or sulfur atom,

2 and R3® are identical or different and represent hydrogen, cyclobutyl,

cyclopentyl, cyclohexyl or straight-chain or branched alkyl, alkoxycarbonyl

or alkenyl each having up to 6 carbon atoms, or

represent benzoyl or phenyl, which are optionally monosubstituted to tri-

substituted by identical or different substituents from the series comprising

fluorine, chlorine, bromine, iodine, carboxyl, cyano, nitro or by a straight-
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4 carbon atons, . R[err] denotes aryl havi ng, 6Tto _
car bon at ons, L& /A 30 9&2-X0reIgn ‘ str ai ght:'-' chaJ n (‘3r
branched al kyl haV| ng up to 6 car bon at ons, E Rlerr]- represent s-:______
hydr ogen, straight-chain or branched al kyl having up to 6 car bon )
atons, an am noprotecting group or a groUB‘of the formula -CORerr],
I n which Rl err] denotes hydroxyl, straight chain or

branched al koxycar I Vi 1 : up to,.6, carbon atQns,
cycl oal kyl havi ng ﬁ’r?l% °frb6} C?'gijbailﬂ'la Aﬁ%y or alkoxycarbofiyl each havm%%pi ﬁ’yg

pyrrolidinyl or st¢mbg;hat0m-"al n or branched al kyl having up
to 8 carbon atons, which is optionally substituted by hal ogen,

or

R? and R® together with the nitrogen atom form a pyrrolidinyl, piperidinyl or
5 morpholinyl ring,

and

R* represents phenyl, which is optionally monosubstituted to trisubstituted by
identical or different substituents from the series comprising hydroxyl, thio-
phenyl, cyclopentyl, cyclohexyl, fluorine, chlorine, bromine, iodine, nitro,

10 tetrazolyl, thiazolyl, furanyl, pyridyl, trifluoromethyl, difluoromethyl,
cyano, carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl
or acyl each having up to 6 carbon atoms, or
phenyl is optionally substituted by phenyl, which is optionally monosub-
stituted to disubstituted by fluorine, chlorine or bromine,

15 and salts thereof.
Particularly preferred compounds of the general formula (I) are those
in which

A and D are identical or different and represent hydrogen, straight-chain or
branched acyl or alkoxycarbonjl each having up to 4 carbon atoms, or
20 straight-chain or branched alkyl having up to 3 carbon atoms, which is
optionally substituted by carboxyl or alkoxycarbonyl having up to 4 carbon
atoms, phenoxy or benzoyl, or represent
fluorine, chlorine, bromine, nitro, cyano, trifluoromethyl, trifluormethoxy,
or a group of a formula -OR5, -S(O)aRG, -(0-CH,-CO),- R'RE,
25 -CO-NR°RY, -S0,-NR"'R!? or -NH-SO,R'3,

in which
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carboxyl or straight chain or branched al koxycarbonyl haV|anup £0 I
6 carbon atO&ﬁkﬂéﬂlﬁﬁkﬁgﬁﬂﬂLgﬂﬂﬂﬂﬁﬁ denot es phenyl, whigh is optlonaILy-'?
substituted by hydroxyl,

branched al koxy or al koxycar bonyl

carbon atons,

Rlerr] and R err]
cycl oal kyl having

branched al kyl ,
carbon atons, or

10

15

20

25

==

carboxyl or stFaright chain or
each having up to 6
L represents'éﬂ'oxygen or sul fur atom

are identical or different and represent hydrogen,

S caRoRy Ry R sl RO agifey fid e (BB o

or

or

cyclopropyl, cyclopentyl cyclohexyl, chino yl pyridyl, imidazolyl,
1,3-thiazolyl or thienyl, which are optionally substituted by identical
or different substitutents from the series comprising fluorine,
chlorine, bromine, iodine, cyano, nitro or by a straight-chain or
branched alkyl having up to 3 carbon atoms, '

denote straight-chain or branched alkyl, alkenyl or acyl each having
up to 3 carbon atoms, or

denote phenyl, which is optionally monosubstituted to disubstituted

by identical or different substituents from the series comprising
nitro, fluorine, chlorine, bromine, iodine, carboxyl or straight-chain
or branched alkoxycarbonyl having up to 3 carbon atoms,

denotes benzyl, acetyl or tetrahydropyranyl or straight-chain or
branched alkoxycarbonyl having up to 3 carbon atoms,
denotes straight-chain or branched alkyl having up to 4 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 3 carbon atoms,
phenoxy, benzoyl or by pyridyl, imidazolyl or thienyl,

denotes a grqup of a formula -SOZ-R”,

in which

R  denotes phenyl, trifluormethyl or methyl,
denotes a number 0, 1 or 2,

denotes a number 0 or 1,

denotes hydrogen, methyl or ethyl,
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4 represent benzoyl or aryl havi ng 6 tf —U—-L—,-di---bOﬂ“"""""
atoms, whi ch L&A 30 822-Foreign Counttigs i onal | y monosubstituted Eoril AT e
trisubstituted by identical or different substi?= tuen't 5 'fr om ji
the series conprising hal ogen, cyano, nitro, carboxyl, strarght=" .
chain or branched al kyl, al koxy, alkoxyé ﬁﬁonyl or acyl each having up to

5 6 carbon atons, Rlerr] and R err]

together with the gust ro&ﬁﬂm@&)ﬁgﬁfl%ﬁuﬁr&eﬁﬁ of Iﬂaﬁ%er ed saturated

R represents hydrogen or straight-chain or branched alkyl having up to 3
carbon atoms or a group of the formula -CO-R",

in which

5 R denotes hydroxyl, straight chain or branched alkoxycarbonyl having
up to 3 carbon atoms, cyclopentyl, cyclohexyl, pyridyl, pyrrolidinyl
or straight chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by fluorine, chlorine, bromine,
carboxyl or straight chain or branched alkoxycarbonyl having up to

10 3 carbon atoms, or _
denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
each having up to 3 carbon atoms,

L represents an oxygen or sulfur atom,

15 R? and R? are identical or different and represent hydrogen, cyclobutyl,
cyclopentyl, cyclohexyl or straight-chain or branched alkyl, alkoxycarbonyl
or alkenyl each having up to 5 carbon atoms, or
represent benzoyl or phenyl, which are optionally monosubstituted to tri-
substituted by identical or different substituents from the series comprising

20 fluorine, chlorine, bromine, iodine, carboxy, cyano, nitro or by a straight-
chain or branched alkyl, alkoxy or alkoxycarbonyl each having up to 3
carbon atoms,

or
R? and R3 together with the nitrogen atom form a pyrrolidinyl ring,
25 and
R4 represents phenyl, which is optionally monosubstituted to trisubstitﬁted by

identical or different substituents from the series comprising hydroxyl, thio-
phenyl, cyclopentyl, cyclohexyl, fluorine, chlorine, bromine, nitro, tetra-
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het erocycl e o-tlonall having a further 0 atom and Coreray
Rlerr] r eple® a3 822 Foraign Copntres | s optionally nnnosubsfltuted~t0.§-¢ :
trisubstituted by i dentical or di*fferent substituents from=.
t he series conprising hydroxyl, 2. t hi ophenyl, cycl oal kyl
having up to 3 to 6 carbon atons, haloged nitro, .
tetrazolyl, thiazolyl, furanyl, pyridyl, trifluoronethyl, difluoronethyl,

g carhey acyf‘ SlglE fudly f’?'%ﬁ el B R Geb™

phenyl is optional$ Wbs%ttaeaht@aamwr lcalkpmoqékqmnanbbyyl or acyl
nonosubsti t ut ed toeadhslubiggllfp%egj by a group

of a formila -NR e s oﬂ;ﬁonaﬁ'ys[su{)sdwteg %erﬂJnP{ 1]ch 1s optlon ye;nro]nséu%r-r]
5 stltuted to disubstituted by chlorine,

and salts thereof,

A process for the preparation of the compounds of the general formula (I) has
additionally been found, characterized in that

compounds of the general formula (II)

1
A NH-R
10 N—co-R, @
0
D

in which
A, D, R! and R* have the abovementioned meaning |
are reacted with compounds of the general formula (III)
RZN=C=L (III)
15 in which
L and R? have the abovementioned meaning,

in inert solvents, if appropriate in the presence of a base and/or in the presence of
an auxiliary,

and in the case of R¥R3 =H and L = 0,

20 compounds of the general formula (IT) are reacted with compounds of the general
formula (I1Ia)
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in which 20
of Rlerr] an
the latter,
and 25

up to 6 carb

10

Rlerr] and Rlerr] have the aboverrerFt’ron"dﬁ_' meamn ng

He BX 30,802 Horeign £ountries i denti call 6 di f-terent’ 1o
or Rlerr] denotes_hydrogen,
Rl err] denot es strﬁpght chain or branched acyl having
on ato
E-SO,-N-C-O (11a)

in which

E denotes halogen, preferably chlorine,

and in the case of RZR>=Hand L = §,

compounds of the general formula (II) are reacted with NH,SCN,

and in case of R, R? and/or R = H the amino groups are derivated optionally by
common methods.

The process according to the invention can be illustrated by way of example by
the following equations:

CI-S0,-NCO
CH,CI,

Br

Suitable solvents are generally customary organic solvents which do not change

-under the reaction conditions. These include ethers such as diethyl ether, dioxane

15

or tetrahydrofurane, acetone, dimethylsulfoxide, dimethylformamide or alcohols
such as methanol, ethanol, propanol or halogenohydrocarbons such as dichlor-
methane, trichloromethane or tetrachloromethane. Dichloromethane is preferred.

Suitable bases are generally inorganic or organic bases. These preferably include
alkali metal hydroxides such as, for example, sodium hydroxide, sodium hydro-
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\
- 5- err], denotes hydrogen or straight- ohanrrt or- brahchéd
al’kyl havi ng 2-Foreign Countries car bon at ons, i,'g = ' .__-:.-_.—.-_-’_.

Rlerr] and Rlerr] -are identical or different and representt sfralght “chai n
branched al kyl qutng up to 6 carbon atons, benzyl

or phenyl ,

gencarbonate or potassium hydroxide, alkaline earth metal hydroxides such as, for
example, barium hydroxide, alkali metal carbonates such as sodium carbonate,
potassium carbonate, alkaline earth metal carbonates such as calcium carbonate, or
alkaline metal or organic amines (trialkyl(C,-C,)amines) such as triethylamine, or
5 heterocycles such as 1,4-diazabicyclo[2.2.2]octane (DABCO), 1,8-diazabicyclo-
[5.4.0Jundec-7-ene (DBU), or amides such as sodium amides, lithium butyl amide
or butyllithium, pyridine or methylpiperidine. It is also possible to employ alkali
metals, such as sodium or its hydrides such as sodium hydride, as bases.
Potassium carbonate, triethylamine, sodium hydrogencarbonate and sodium-
10 hydroxide are preferred. -

The process is in general. carried out in a temperature range. from -30°C to
+100°C, preferably from -10°C to +50°C.

The process is generally carried out at normal pressure. However, it is also
possible to carry out it at elevated pressure or at reduced pressure (for example i in
15 a range from 0.5 to 5 bar).

The base is employed in an amount from 1 mol to 10 mol, preferably from
1.0 mol to 4 mol, relative to 1 mol of the compounds of the general formulae (1IT)
or (IITa).

The éompounds of the general formula (I) are as species new and are prepared by
20 at first reacting compounds of the general formula (IV)

A
CN

av)
OH

in which
A and D have the abovementioned meaning

with compounds of the general formula (V)

25 _ R*-CO-CH,-T 1\
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5 and salts thereof . The IR
N-'( 3- benzof urlsni 30,822 Foreig IIHES according to the |nvent|!on can m gor. be
pre- sent in the form of their salts. In*general, SETTE Wt i organi-eet
or. i norgani ¢ bases or aci ds may bei ment i oned here,

Physi ol ogi cal |y acceptable salts are préf drred in the context of the

present 10 I nvention. Physiologically acceptable salts of the

N- (13- benzof urgnylidiir ea- deri va- tives can be netal or ammonium salts

of the substances according to the : i nvention, which contain a free
carboxylic group. Those which are particularly preferred are, for
exanpl e, sodipfm pRk3IRS bbdVenlEREHRY Mg Cal ci um sal ts, and al so

anmoni um salts which are derived from ammnl a, or organic am nes, such 15
as, for exanple, ethylamne, di- or triethylamne, di- or triet hanol am ne,
di cycl o- and

T represents a typical leaving group such as, for example, chlorine, bromine,
5 iodine, tosylate or mesylate, preferably bromine,

to prepare compounds of the general formula (VI)

A
CN

O-CH,R*
in which
A, D and R* have the abovementioned meaning,

10 in one of _the' abovementioned solvents and bases, preferably triethylamine and di-
methylformamide,

which in a further last step are reacted with NaOC,H; / C,H;OH.

The process is in general carried out in a temperature range from +10°C to
+150°C, preferably from +30°C to +80°C.

15 The process is generally carried out at normal pressure. However, it is also
possible to carry out it at elevated pressure or at reduced pressure (for example in
a range from 0.5 to 5 bar).

The compounds of the general formulae (II), (Illa), (IV), (V) and (VI) are known
and in some cases new and can be prepared by customary methods.

20 Surprisingly it was found that compounds given by the general formula (I)
inhibited oxygen radical formation as well as TNFa (tumor necrosis factor) pro-
——
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hexyl am ne, nol , arginine, lysine or et hyl ened| am ne

Physi ol ogi cal¥&£2 slogfuldliban also be salts of the corrpounds ,_'_;_ %
according to the [ nvent ion with inorganic or organic aci ds.
Preferred salts here are those with I norgani ¢ aci ds su_ch as, Ttor
exanpl e, hydrochloric acid, hydrobronmc a]tél d, 20 phosphoric acid or
sul phuric acid, or salts with organic car boxyl I ¢ or sul phonic aci ds

such as, for dﬁmllﬁtﬁ%hh&d%hi

citric tarl eleg%h&hg’s Pphonl C acﬂogln&'sﬁgﬁ,ggt%@ ﬁﬁﬁgm C
acid, tol uené’Xa!“pAMP probably by inkibitien Oﬁalpﬂgpmap@hwhgdﬂeﬁm activifyd.

The conpounds according to the invention can exist in stereoisoneric forns
whi ch 25 (en ntioners), or

i ther behave a and mirror
whi ch do not Tg‘ quds accordcing E&Se dﬂ%enﬁLPPﬁBP°¢g§%em@éhlh ecPradnetion of The
i nvention relsapcmxhtet byt polymorphionuclear leukpsdes (BMN) Othfﬁefrﬁél%ﬁflﬂ%sé?LWB,
as well q@as t &ﬁ% TNSe ) te fo i ke the
di ast ereszgrrerlsasmgb g@gpar a% ez‘él nst% hJeb tiate Ml so%or oh in’fuTian mono
cytes in response to a variety of stlmull including bactenal lipopolysaccharide
(LPS), complement-opsonized zymosan (ZymC3b) and IL-18.

The described effects are probably mediated by the elevation of cellular cAMP
_ probably due to inhibition of the type IV phosphodiesterase responsible for its
10 degradation.

They can therefore be employed in medicaments for the treatment of acute and
chronic inflammatory processes.

The compounds according to the invention are preferably suitable for the treatment
and prevention of acute and chronic inflammation and auto immune diseases, such

15 as emphysema, alveolitis, shock lung, all kinds of asthma, COPD, ARDS,
bronchitis, arteriosclerosis, arthrosis, inflammations of the gastro-intestinal tract,
rtheumatoide arthritis myocarditis, sepsis and septic shock, arthritis, rheumatoid
spondylitis and osteoarthritis, gram negative sepsis, toxic shock syndrome, acute
respiratory distress syndrome, bone resorption diseases, reperfusibn injury, graft vs

20 host reaction, allograft rejection malaria, myalgias, HIV, AIDS, cachexia, Cronh's
disease, ulcerative colitis, pyresis, system lupus erythematosus, multiple sclerosis,
type I diabetes mellitus, psoriasis, Bechet's disease, anaphylactoid purpura
- nephritis, chronic glomerulonephtritis, inflammatory bowel disease and leukemia.
The compounds according to the invention are additionally suitable for reducing

25 the damage to infarct tissue after reoxygenation. In this case the simultaneous ad-
ministration of allopurinol to inhibit xanthine oxidase is of advantage. Combina-
tion therapy with superoxide dismutase is also of use.
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cally uni for m const | tuents in a knovvn manner . e
d G e 1 7 -

-6 -

or unsaturated
unsaturated ring which can contain up
nitrogen atons as heteroatons and to whr &R f ur t her aromatic ring can

be fused.

represents a 5- to; 7 menber ed ‘sartr

preferabl y 5- to 6- nmenber ed, sa{urat ed ottt

to 3 OnyETF::SUf phur ‘and/ or

Test description

10

15

20

25 3.

Preparation of human PMN

Blood was taken from healthy subjects by venous puncture and neutrophils
were purified by dextran sedimentation and resuspended in the buffered
medium. |

Inhibition of FMLP-stimulated production of superoxide racidal anions.
Neutrophils (2.5 x 10° ml!) were mixed with cytochrome C (1.2 mg/ml) in
the wells of a microtitre plate. Compounds according to the invention were
added in dimethyl sulphoxide (DMSO). Compound concentration ranged
from 2.5 nM to 10 pM, the DMSO concentration was 0.1% v/v in all
wells. After addition of cytochalasin b (5 pg x ml!) the plate was
incubated for 5 min at 37°C. Neutrophils were then stimulated by addition
of 4 x 108 M FMLP and superoxide generation measured as superoxide
dismutase inhibitable reduction of cytochrome C by monitoring the OD;s
in a Thermomax microtitre plate spectrophotometer. Initial rates were cal~
culated using a 'Softmax kinetic calculation programme. Blank wells
contained 200 units of superoxide dismutase.

The inhibition of superoxide production was calculated as follows:

[1-((Rx-Rb))]

(Ro-Rp)) _ '°

Rx = Rate of the well containing the compound according to the invention.
Ro = Rate in the control well.
Rb = Rate in the superoxide dismutase containing blank well.

Compounds according to the invention have ICs, values in the range
0,07 uM-10 pM.

Measurement of PMN cyclic AMP concentration

The compounds according to the invention were incubated with 3.7 x 10°
PMN for 5 min at 37°C before addition of 4 x 10 M FMLP. After 6 min
protein was precipitated by the addition of 1% v/v conc. HCI in 96% v/v -
ethanol containing 0.1 mM EDTA. After centrifugation the ethanolic
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5 The fol l owing are nentioned as preferred: thienyl, furyl, fpyrro‘ry}
pyridyl, pyrileA 30822, C nyl, pyridazinyl, quinoliyky.:isoguinol yI

qui nazol yl, qui noxazol yl, ci nnol yl, thiazol yI di hydlf ot hi azdl'y‘i‘ b
benzot hi aazol yl, isothiazolyl, benzisot hlr@zo' yl, oxazakyt:;
benzoxazol yl , isoxazolyl, imdazolyl, m dazol yl, indolyl, norphol -

I nyl , pyrrolidinyl pi peridyl, piperazinyl, oxazolyl, oxazolinyl or

triazolyl . %%IA e,gr&;as&ta{eﬁewg&gugsslahd {1& Cﬁf&H%?& ehdedin 50

menti oned defi l n| ti epresen RINL group from
the series conpri sTlhyHCI pH 74 b@lﬁmw 4 aaVibERJA. The °Y° c AMP concentration

3, 4- di et hOXybenZWn%)éCe?&ﬂﬂ@tﬁydvas &ténﬂhéﬂahhlﬁ )hb |Mbmdmg4pro€eﬂi l@.@slﬁ'

2, 4- di met hoxybenzyl ox bo hox, n
ben_zyl oxycar bony! , s“?ﬁ?‘ﬂ’ﬁb&%?ﬂ?mﬁm ﬁ\t/ 8y¥h Ybceniritons Svere
2-nitro-4, 5-dinet h@pyéseémﬂ petyentdde of vehivle b@mgahmgrmhtrob(mcwbduongzl

et hoxycar bonyl, propoxycarbonyl, 1sopropoxycarbonyl, butoxycarbonyl
|sobutoxycarbonyl tert. butoxycarbonyl aLIonxycarbonyI, vi nyl -

oxycar bonyl , 2-ni t €olpoundsekavate thernAMPdeve] Bt d riiMesompoynd A4008x of sonteoly | |
cycl o- hex oy ﬁ &rbonyl , 1, 1-di met hyl et hoxycar bonyl ,
adamant yl car bonyl , phthal oyl, 2,2,2-

4, Assay of PMN phosphodiesterase
This was performed as a particulate fraction from human PMN essentially
10 as described by Souness and Scott (Biochem. J. 291, 389-395, 1993).
Particulate fractions were treated with sodium vanadate / glutathione as
described by the authors to express the descrete stereospecific site on the
phosphodiesterase enzyme. Compounds according to the invention had ICy,
values ranging from 0,001 uM to 10 pM.

15 5. Assay of human platelet phosphodiesterase
This was performed essentially as described by Schmidt et al (Biochem.
Pharmacol. 42, 153-162, 1991) except that the homogenate was treated
with vanadate glutathione as above. Compounds according to the invention
had ICs, values greater than 100 pM.

20 6. Assay of binding to the rolipram binding site in rat brain membranes
This was performed essentially as described by Schneider et al. (Eur. J.
Pharmacol. 127, 105-115, 1986). Compounds according to the invention
had IC,, values in the range 0,01 to 10 uM.

7. Preparation of human monocytes
25 Blood was taken from normal donors. Monocytes were isolated from
peripheral blood by density centrifugation, followed by centrifugal
elutriation.
8. Endotoxin induced TNF release
Monocytes (1 x 10° ml!) were stimulated with LPS (2 pg ml?) and
30 coincubated with the compounds at different concentrations 10* to

10 pug mi™!). Compounds were dissolved in DMSO/medium (2% v/v). The
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trichlorethoxycarbonyl, 2,2,2-trichlor-tertbutoxycarbonyl, : *i: ”J':”:*-;‘"-
nénthyloxycai&dhﬁﬂiﬂédﬁlﬂgﬂéaémﬁﬁﬁcarbonyl 4- n|trophenoxycarbonyl MaA

fl uor enyl - 9- net hoxycar bonyl , fornyl, acetyl , prop|ony1 plvaloyl
2-chl oracetyl, 2-bromacetyl, 2,2, 2- trlf|T racetyl, 2 2, 2-

trichl oracetyl, benzoyl, 4- chlorbenzoyl g bronbenzoyl, 4-ni trobenzoyl ,
pht hal - I mdo, isoval eroyl oder benzyl oxynet hyl en, 4-nitrobenzyl,

2, 4-di ni trobenzyl cglrl? ﬁ%sere incubated 1 h LRENARLE 640 medéﬁ: g}}uta:ﬁfn%f[@fg @@pa;ﬁ&m%h'ﬂ'ds of

the general formula D

i dentical or diffapdrat 3RE r@@rmﬁmmahpresmﬁg{htc%a‘ﬁﬁﬂaﬁé to 24
branched acyl or qioh%mrxbwa&eﬁﬁﬁsa ihamen@ peiidatafitsThyC an homan TNE spéclfic

strai ght-chain or ched .al k to4car at.0 .S 30
optional |y substi tﬁtlgg R?‘eé & rYf | BO HM%}E&; %ﬁﬂa@% tﬁ% to
5 monocytes without compounds Example 2, 13 and 16 induce inhibition of
LPS driven TNF activity in human monocytes (ICs,: 103 to 1 pg mi™?).

9. Endotoxin induced shock lethality in mice
B6D2F1 mice (n=10) were sensitized with galactosamine (600 mg/kg), and
shock and lethality were triggered by LPS (0.01 pg/mouse). The
-10 compounds were administered intravenously 1 hour prior LPS. Controls
were LPS challenged mice without compound. Mice were dying 8 to 24
hours post LPS challenge. Example 2, 13 and 16 reduced the endotoxin
medicated mortality about 70% to 100% at doses of 3 to 30 mg/kg.

The galactosamine / LPS mediated mortality was reduced.

15 10.  Stimulation of human monocytes and determination of cytokine levels
Human monocytes (2x10° in 1 ml) were stimulated with 100 ng/ml LPS,
0.8 mg/ml zymC3b or 10 ng/ml IL-18 in the presence of test compounds.
The final DMSO concentration was maintained at 0.1 % v/v. Cells were
incubated overnight in a humidified atmosphere of 5% CO, at 37°C.
20 Supernatants were harvested and stored at -70°C. The TNFo concentration
was measured by ELISA using the A6 anti-TNF monoclonal antibody
(Miles) as the primary antibody. The secondary antibody was the poly-
clonal anti-TNFo. antibody IP300 (Genzyme) and the detection antibody
was a polyclonal anti-rabbit IgG alkaline phosphatase conjugate (Sigma).
25 IL-10 was determined by ELISA (Biosource). Example 2 inhibits the LPS-
and IL-1B-induced TNFa production with an IC5y of 1-2 pM, while the
zymC3b-induced TNFa. production was inhibited by approximately 50% at
10 uM. Example 2 also potentiates the release of IL-10, without
stimulating IL-10 production by itself. There is approximately a 3-4 fold
30 increase in IL-10 production at 10 uM.

The new active compounds can be converted in a known manner into the
customary formulations, such as tablets, coated tablets, pills, granules, aerosols,
syrups, emulsions, suspensions and solutions, using inert, nontoxic, pharmaceuti-
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5 carbon atons, phenoxy or benzoyl, or Em——E e
-7 Le A 30 82 rine, chlorine, bronine| nit ro,\ gavis

trifluoromethyl or a group of a tormil a - CR[erLJ __:_
-S(O[err]-Rierr], (OCHerr]-COferr]-Nerr]Rerr], -CONRerr]Rerr],
-SONRerr]Rerr] or -NHSOerr]-Rerr], “""

cally suitable excipients or solvents. In this connection, the therapeutically active
compound should in each case be present in a concentration of about 0.5 to 90%
by weight of the total mixture, ie. in amounts which are sufficient in order to
achieve the dosage range indicated.

5 The formulations are prepared, for example, by extending the active bompoimds
with solvents and/or excipients, if appropriate using emulsifiers and/or dispersants,
where, for example, in the case of the use of water as a diluent, organic solvents
can be used as auxiliary solvents if appropriate.

Administration is carried out in a customary manner, preferably orally or
10 parenterally, in particular perlingually or intravenously.

In the case of parenteral administration, solutions of the active compound can be
employed using suitable liquid vehicles.

‘In general, it has proved advantageous on intravenous administration to administer
amounts from about 0.001 to 10 mg/kg, preferably about 0.01 to 5 mg/kg of body

15 weight to achieve effective results, and on oral administration the dosage is about
0.01 to 25 mg/kg, preferably 0.1 to 10 mg/kg of body weight.

In spite of this, it may be necessary to depart from the amounts mentioned, in
particular depending on the body weight or the type of application route, on
individual behaviour towards the medicament, the manner of its formulation and

20 the time or interval at which administration takes place. Thus, in some cases it
may be sufficient to manage with less than the abovementioned minimum amount,
while in other cases the upper limit mentioned must be exceeded. In the case of
administration of relatively large amounts, it is advisable to divide these into
several individual doses over the course of the day.
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i n which 5 . Rerr], Rerr], Rerr], Rerr], Rerr}, Rerr} ..
and R err] ' €l ent and denote |
hydr ogen, cyclopropyl, cyclopentyl, cyclohexyl,  chinolyl, pytigyk:....zmmmmmm=
i m dazolyl, 1,3-thiazolyl or thienyl, which are optionally substituted

by identical or different substituents ¥ bin the series conpri sing

fluorine, chlorine, bromne, iodine, cyano, nitro or by a straight- 10

chain or bragﬁgg@! al kyl having up to 5 carbon atons,

LAy S b H

denot e strai =chai n or branched al kyl, al kenyl or acyl each having
up to 6 carbon atons, or denot e phenyl, which is
optional l'y npnosupgtdiétiéedethflastitaest | t ut ed , o by
i denti cal or.ndl ffeétreorféthgru:besthjldggeetgttess:lf romthe series conprising

I petrolether : ethylacetate 5:2

5 IV ethylacetate

\' dichlormethane:methanol 5:1

VI dichlormethane

VII  cyclohexane:ethylacetate 3:1

VIII dichlormethane:methanol 50:1

10 Starting compounds

Example I

2-Hydroxy-4-methoxybenzonitrile

C
H,CO OH

2-Hydroxy-4-methoxybenzaldehyde (55 g; 0.36 mol), hydrox_ylaminé hydrochloride
15 (30°g; 0.43 mol) and sodium formate (34 g; 0.5 mol) were refluxed in formic acid

(200 ml; 98-100%) for 1.25 h. The solution was then rapidly chilled in an ice

bath, with stirring over 30 min. The resulting precipitate was separated by

filtration and washed well with water. Following drying, in a desicator under

vacuum, the title compound was obtained (45 g; 0.3 mol; 84% yield) as a brick-
20 red solid, mp 169-171°C, tf (EtOAc) 0.43.

Example II

(3-Amino-6-methoxy-benzofuran-2-yl)-(3-nitro-phenyl)-methanone

NH, NO, .
@t
H,CO o~ ~co '
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15 | itro, fluarine, chlorine, brom ne, _&:@dFﬁ‘e’ car. boxyl—-:
or strai ght- 30 822-Foreign Counries or branched al koxy\cér Bomyl: hayl ng

up to 5 carbon atons, or '\R[err] _denet-es==
benzyl, acetyl or tetrahydropyranyl or stygxai ght chain or b

branched al koxycar bonyl having up to 4 carbon atons, 20

denotes straight-chain or branched alkyl having up to 6 carbon

I o A A WA T

ancne acC

ohenoxyl | bﬁr&gﬁ et @fﬁiyi’ .%r Fomg A nitotelphelone SR BisOREd Jh S0uft OMF

are optional | gnds4ibani triethydarhiyie fwese added, Thé intixtune wab heatedeo 753G fur, 9®imin,

nitro or by S&Je%géatwﬁﬂwe&[ndbéx@ﬂaséa&% RihbY Wit WG o tlaBe ATERL Ot was
5

at ons,
distilled of in vacuo and the residue dried over night. The crude product was

heated under reflux in a mixture of 150 mg sodium in 50 ml ethanol for 90 min.

After cooling to room temperature the solvent was distilled of, the residue solved

in water and extracted 3 times with ethylacetate. The organic layer was dried over

Na,SO,, concentrated in vacuo and the residue was further purified by
10 chromatography (silica gel 60).

Yield: 9.6 g (92%) '

Rg 0.18 (1)
Melting point: 214°C

The compounds shown in tables I-V are prepared in analogy to the procedure of
15 example 1.

[
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3 carbon atons,

) denotes a nunber
a straight-chain or branched al kyl haV|n& up to
car bon at ons,
straight-chain or branched al kyl

0 or

1,

5

Rl err]

denot es a“nunber

Rl err]

denot es phenyl,

Rierr] denotes phenyl, trifiFiarnethyl ok
stT ai ght - chaile Ar30n820Foreign Countries arkyl,haV|ng up o]

0l -OF - 200 s
denot es hydrogen or

trifluornethyl

having up to 3 carbon
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Rerr] represents_hydrogen

4 carbon 10 Lﬁl&églﬂﬂgiaﬁ@ﬁégﬂﬂgﬂﬁ.butoxycarbonyl or a group of theshormula |
-CORerr] i n which ‘ Rl err] depot-egmssmsmmasss
hydr oxyl , straight chain or branched alggéxcarbonyl havi ng

up to 4 carbon atons, cyclopentyl, cyclofiexyl, pyridyl, pyrrolidinyl

or straight chain or branched al kyl having up to 5 carbon atons, 15

which is optionally substituted by fluorine, chlorine, bromne,

car boxyl

4 car bon atons,

or

or straight chain or branched al koxycar bonyl
denot es phenyl, which is optionally
| chain or

straight-chain or branched aﬁi§¥rﬁé9fhgfubutéﬁwﬁ

having up to

substi t ut t
br anched
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repr esent

car boxyl ,

20 each haV|no up to 4 carbon atons,
represents ak€akyle glgn f.ouny R[err] and R
i dentical or different and represent hydr ogen, ctycl obutyl, -
cycl opentyl, cycl ohexyl or straight- chalg or branched aIkyI ~a¢kexycarbonyT
or al kenyl each having up to 6 carbon atons or 25
benzoyl or phenyl, which are optionally nnnosubstltuted to tri-
substituted by i dentical or different substituents fromthe series
conpri sing fluorine, chlorine, brom ne, iodine,
cyano, nitro or by a straight-
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9 Aw%&?_ﬂror Er anched al kyl, al koxy or al koxisvc;a{g;i;@nyjlz;;*;-eagh-zg;;_:;:;\;

havi ng up to keA 30 822-Foreign Countrigg,

and Rlerr] together with the nitrogen atom form'a pyrrolidi %yﬂll,“—:-pifip'er#:di-'-'-'rr-y#-"-::‘:-'--'
-27 -

or- 5 nmor phol i nyl

ring,

n atons, or iR serar)
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et o

and R[ er represents, phenyl, which is oonnaIIy*--~~ !
monosubst i t utbeA 30 822-Fopeen Counlgesy i denti cal! br“dpﬁfeﬁent o
substituents fromthe series conprising hydroxyl* thio- s A
phenyl, cycl opentyl, cycl ohexyl, quorlne2 chlorlne br om ne, |od|ne

nitro,_lO tetrazolyl thlazolyl %uranyl pyridyl,

trifluoronethyl, difluoronethyl cyano, carboxyl,

strai ght-chain or branched aIkyI, al koxy, al koxycar bonyl or

acyl each having up to 6 carbon atons, or phenyl is

optional Iy substituted by phenyl, mhlch is optionally nmonosub-

stituted t or brom ne, 15 and
salts ther ticularlly preferredfconpounds of the general
formula (I

Table I: (continuation)
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i n which

hydr ogen
each having up to 4 carbon atons,

br.anched

optionally substituted by carboxyl
at ons, phenoxy or

brom ne,

a group of a fornmula -OR[err],
-(O-CHerr]
-Sgerr]-

Table II

A and D are identical
Q Countries

or
having up to 3 car bon ato
or

or represent
trifluoromnethyl,
-S(O[err
-COJferr]-NRerr]Rerr], 25
NR[err]Rerr] or -NHSJerr]R e

st
al kyl

benzoyl ,

nitro, cyano,

or different and represent
branched acyl
st rai ght.~chai n.-or

gg which is

Xycar bonyl having up to 4 carbon
fluorine, chlorine,

trifluornethoxy,

IRerr],

rr],

-CONRerr]Rerr],
in which
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- 10 - Rerr], Rerr], Rerr], Rerrj,i-Rarr]" and |
Rlerr] are i d€nhi30822-Foreign Lountiigsyr ogen, SRS
cycl opropyl, cycl opentyl cycl ohexyl chinolyl, “pyridyl, im'dazoryt,; '
1,3-thiazolyl or thienyl, which are opti gga_l |y substituted by identical
or different substitutents fromthe seri conprising fluorine, 5
chlorine, brom ne, iodine, cyano, nitro or by a straight-chain or
branched al kyl having up to 3 carbon atons,
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denote straight-chain or %Pched al kyl, al kenyl or acyl eaqhﬁmgg#ﬁgT;F ﬁ
up'to 3 carbgﬁlﬁé&ﬁi—iﬁﬁmﬂL—————— denot e phenyll, which.ds o I
optional |y monosubstituted to disubstituted 10 » BSE
i dentical or different substltuents fro he series conprising
nitro, fluorine, chlor|' > ght - chai n
or branched alkoxycarbnnyl ;| , or
Rl err] denot es” benz| ropyranyll or strgight-chain or
15 b g;vi ng lJug~to 3 garbon atons,
denot es straight-chain ched [ up tlo<4 carbon -
atons, which is substi | By carbpxy!, hydraxyl, dqt&night-g¢hain or
br anched acyl or alkox‘ oyl eachdhavi nglup to 3 |cer bon afjons,
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phenoxy, bengoyl _or, ridyl . imidazolyl or thienyl, — QOz w-rip. -or: b
Rl err] deﬁi%-ée;—g—giggé%ﬁw 9 nula -Sqerr]-Rerr], SEATTRNEP
in which Rl err] denot €s phenyl, tTTiToorRetHyl=or..
met hyl , a - denot es axqiunber 0, 1 or 2,

Table I: (continuation)
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25 b denotes a nunber 0 or 1, . R dqnotes 1
hydrogen,,net%@lﬁigﬁﬁ%éﬁﬁggﬁ—imﬂﬂﬁﬁ ‘ R[er(l denotes R,

phenyl, trifluoronethyl or nethyl,
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or straight-chain or branched al kyl'

Rl err] represents Eégrogeg;
to 3" Le’A N0s2%, €r a group of the fornmul a =CO-RL.err] .-
i n which 5 Rl err] denotg§4hydrokyl, straight chain or
branched al koxycar bonyl havi ng . up to 3 carbon atons,
cycl opentyl, cycl ohexy[, »
strai ght chain or branghed fal kyl having up to 4 carfbon atons,
which is optionally supstitjuted by fluqripe, chlorijne, brom ne,
car boxyl or straight clhain oﬁ?branched'dg?oxycarboﬁygahaving ug to 10
3 carbon atons, or 2 <sdenotes phegyl, whichlis
optionally substituted l&k Hydr oxyl , g ‘; car bﬁxyl or
straight chain or bran agknx¥_nL_alknyyrnrhnn¥J
each having up to 3 cajf bon |at ons,
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30 822-Foreign Countries et
L gg%#éég%é;’an“cxYéén‘cr“sﬁ¥#UT atom 15 Rlerr] and R[err} are’

identical or different and represent-hysirogen, cyclobutyl, f% TR AL _WF
cycl opentyl, cycl ohexyl or straight-chain or branched aIkyI éFkOxycarbohy|”'
or. al kenyl each having up to 5 carbon atons, or repr esent

benzoyl o eny I'C ﬁ??ﬁﬁ?TﬁﬁﬁT7=ﬁ%ﬁﬁ?ﬁﬁ??ffTﬁ?ﬁfﬁﬁ?ﬁﬁTﬂ
substitutgd by |dent|cal of different pubstituents| fromthe sefies
conprising 20 fluorine, chlprine, bromh i odi ne, Farboxy,
cyano, nifiro of &by a straiggi- : Ei cha|n§§r branchefl al kyl ,
al koxy or fal ko ﬁrarbonyl epcH havi ng up ¥o 3 o '~ cafbon atons,
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R err] and R[err
25 and
nDnosubstltuted to trisubstituted by
substituents fromthe series conpr|3|ng

phenyl,
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process for the preparfpti of
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general fornula (I11)
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Rlerr]-N=C=L, (LAl donwhi ch L and Rl err] have the, al '-
abovenenti on € ore1 oun inert solvents, if approprlate in.t hes= :

presence of a base and/or in the presencg, of " an auxiliary,

and in the case of err]/Rerr] = Han =0, 20 conmpounds of the
general f acted with conpounds of the general

formula (

(% of theory)

Yield

z R Mp. (°C)
OC,H,0H H cl
Cl

X
H

Table V: (continuation)

Ex.-No.
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10

15

. E-Sqerr]-NCO (la)
Le A 30 822-Foreign Countries i :
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Preparation Examples

Example 1

N-(3-(6-methoxy-2-(4'-methylb enzoyl)benzofuranyl)ﬁrea

o§(NH2

NH CH,
jondi®]
H,CO 0o~ ~co

1 g (3.55 mmol) compound of example I was dissolved in dichloromethane
(20 ml), cooled to 0°C and chlorosulphonylisocyanate (0.55 g, 3.99 mmol) in
dichloromethane (10 ml) was added dropwise over 30 min., after which the
reaction was brought to room temperature and stirred for an additional 4h. Water-
(20 ml) was added and the reaction stirred overnight. The dichloromethane was
removed under vacuum and the residue taken up in ethylacetate, washed with
brine, separated and dried over MgSO,. Evaporation affored a solid which was
triturated with pentane to give the title compound (1 g; 3.1 mmol; 87%) as a
yellow solid, mp 258-260°C, rf (CH;0H: CH,Cl, 1:1) 0.82.

The compounds shown in table 1 were prepared in analogy to the procedure of
example 1:
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E " denot es._ hal ogen preferably chlorine, and in“the case-of«. ..
R[érr]/R[err]Le- oreign C €$ conpounds of the general' fornula €119 i

are reacted with NH4SCN, and in gase of* Rlerr], Rlerr] ‘andfor:: i
Rlerr] [err] Hthe amino groups are derivdted optionally by~~~ comori~—
met hods. The process according to the invention can be illustrated
by way of exanple by the foll owi ng equations:
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® ¥ 102 16 foo%Mv! H H 0-0%H €1
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change § & A These i ncl ude’ ether_mw““ﬂj's,ﬂ,
di et hyl et her, dloxane or tetrahydr furane acet one, T

di net hyl sul f oxi de, di net hyl f ormam de or al‘tohol s such as net hanol ,

et hanol , propanol or hal ogenohydrocarbons such as dichlor- 15 met hane,

trichl oronmet hane or tetrachl oronethane. Dichl oronethane is preferred.
Sui t abl e bases are generally inorganic or organic bases. These preferably
i ncl ude al kali metal hydroxi des 'such as, for exanple, sodium

hydr oxi de, sodi um hydr o-
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e R

hydr o t assi um hydr oxi de, al kalfFFe eart met aksn |

hydr oxi des sue®E

pl e, barium hydroxi de, jal'kal i,

carbonates such as sodi um car bonat e, _ a4 . POt @ssi um car bonat.e-ak-kak e
eactth netal carbonates such as calciumc onate, or al kal i ne et al
or organic amines (trialkyl(C[err]-Clerr])am nes) such as triethylanine, or
5 het erocycl es such as 1, 4-di azabi cycl o[ 2. 2. 2] oct ane ( DABCO),

1, 8- di azabi cypkfnple 21 [5.4.0]undec-7-ene (DBU), or ami des such as sodium
am des, lithiumblUtyl am de or butyllithium pyridine or

met hyl pi peridine. It is also possible to enploy al kali metal s, such

as sodi um or Nt&nbosdi‘C(sS(Zs(nmcﬁdﬂ&abﬁmtbymﬁdhéiﬂ@xyb%ﬁz&mﬁﬁﬂ?thiomea , -
Pot assi um carbonate, triet hy[’am ne, sodi um hydrogencarbonate and sodium 10
hydr oxi de are preferred. :

Cl

1.35 g (4 mmol) of the compound from examplé IV and benzoylisothiocyanate

5 (720 mg; 4.4 mmol) were refluxed in acetone (20 ml) for 24 h, after which time
the reaction was cooled and poured onto iced water with stirring. The precipitate
was isolated by filtration and washed with water. After drying, in a desicator
under vacuum, the title compound was isolated (1.6 g; 3.3 mmol; 84% yield) as a
yellow solid, mp 100-102°C, f 0,67 (IV).

10 The compounds shown in table 2-6 were prepared in analogy to the procedure of
example I:
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The process s 1n geqfral carrled out in a tenperature ra

-~

]

ﬁlan%-eefe EEQ

to S +1QE A 21t ¥ om - 10[err]C to +50[ert ] ,\\.T.he
process is generally carried out at norn%_ preséure Fbmeverm lt is also™
possible to carry out it at elevated préssure or at reduced pressure (for
exanple in 15 a famge rromy. 5 to o parT. 1] e pasc Efol oyed
In an amount from 1j§nol o 10 fgol, preffrably|from 1.0 nol t}p 4 nol,
relative to 1 nol of] the conpofnds of the gengral fdgrnulael (I11) or
(rrra). The‘co pounds ¢f _the geperal flormul g (I1) jre as spycies
new and are prepar ef by e first| Bact i conpSunds| g the ggneral
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Lerr] L i ch ., A and D have the abovemelhtw mned rream ng-t
wi th conmpounds:£ B2l-Eorerg: nthes | o () 25 | _\"______;
Rlerr]-COCHerr]-T (V) PR e s S
o | S
7~~~
2
8
=
=%
) o <
SRR 3 3
LS S
Q < O 8
=l e S 8
— Iﬂ
© o
@
o
b
IN
Z <
o, o -
o:< Lm) E
IN N o (@) )
Z 2 0
N
X >
> an an et
gm
> faw s o
. o'
< %
= S A =
=

This Sheet Has Been Replaced

AR




- 15 -
meani ng

Table 3: (continuation)
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T represents a typical |eaving group such as, for exarrpj er-iBhl-arine, s it

brom ne, 5 LeA 30 822-Forpig ylate or nesylate, prefefjably bionne,
to prepare conpounds of the general formilsa (V1) T S L LS S

[err] i n which

R,

(% of theory)
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-8 8 1L
A, D and Rerr] have the abovenenti oned neani ng, 10 in one 8 fhé? |
abovenent i oné&X& §22-Eorsigr e&e&tes|3referably trlethylanlne and di-
met hyl f or mam de, which in a further |last step are reacted with
NaOC2H5 / Clerr]H err] OH The p4 cess is in general carried out in-
a tenperature range from + ” from
+30[err]C to +80[err]C The procesy is generallly carried oyt at
nor mal pressure. However, i s]al so possible t¢ carry out ijt at

el evated pressure or at reduced|pressure (for_exanple inf
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a range fromO0.5 to 5 bar).
(1l1a 22-

and can be prepared by customary mnet hods.
found that compounds given by the general
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oxygen ra
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and

according to the i nvention are preferably suital e for the treatnent ===

The conpounds i "xvﬂ

and prevention of acute and chronic |nflaﬁ%at|on and auto i mmune dlseases
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The conpounds accord| ng to the invention are additionally §u‘ lfahl--ef--%m,\s I
reduc' ng 25 Le A ‘4..- dirk g g:'A__-Jl -‘_W_-E!__GL‘ ct tissue after reonyGML_J Ot 14 mkn h;Jk-h__N |
case the sinultaneous ad- m nistragjon of allopuri nBT‘t:E:'rﬂm::bﬂ;Ll_“&
xant hi ne oxi dase is of advantage. Conmbin )3 - tion therapy with
superoxi de disnutase is als

- 17 - Test descri
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Preparatlon of human PIWN
subj ects by €LY
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attigsut r ophi | s
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medi um 2. | nhi bition of FM.PAstimul at ed pr oduct i on of
super oxi :rA Oar a0 NEOLT OpIf TS (2. 9 & 1 D[ err]
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wells of g4 mcHotitre plat¢. Conpoundsjaccording tpdshe inventjon were
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15 in a Thermomax _mcrotitre plate spectrophot onpter—tni-tial

rates were cdieA 30 822-Foreign Co ted using a Softmax ki ne{!i‘CH!S&ié-@@i}‘atfi;bbﬁiaw
programe. Bl ank wells cont ai ned*200 units ofi supex i ke
di snut ase. The i nhi bi tFon of super oxi de pr oaocEoR—was
cal cul at edre=forrore——T g ' Rx =
Rate of the wel{l containing the conpoupd accordi ng|to the invefption.
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i nvention jpave || C50 val ues |in the rangg¢
>
-~
]
H
u=ho
SRS
5)
<
o
=
o o O o
O (] () O
b7
N o o s s
m(f)
. Q, .
Q Q ==
= Q (&)
Z % kY &
(@) Q & 1773
b &) &) o o
7~
g
8
g
k= > e an faw u
&
.0 d
-}
o | %
= » vy \O ~ co
_g 5] 7o) Ve \n v

- This Sheet Has Been Replaced

NEANITANIn




Table 6

(continuation)

0,07 [err]M 10 [err]M

i ncubated with 3.7 x 106
addi tion of 4 x 10[err]
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:DTA. Af t er

cent r | fugati

Yield

(% of theory)

Mp. (°C)

OCH(CHy),
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extracts were evaorat ed to dryness under N2 and resuspended in.:50 . mM: .,
Tris/HO pH & 8% foreign CouttiesTA.  The cyclic AWP concent;ratlon Gy ,
in the extracts was determ ned usi ng a cyclic AWP binding prot elﬂ-—assay—- S
suppl i ed by Amersham I nternational plc. -ﬁcl ic AVP concentTations Were
expressed as percentage of vehicle contafhing control incubg, ﬁb’étHasBeenReplaced
Conmpounds el avate the cAMP-level at 1 [err]M conpound O- 400%

val ues. atent Claims /ASS2Y of PMN phosphodi est er ase : ulﬂml&m}l IIl
was perfor WESTSTDHT% culate fraction from hunman PMN essent

as described by Souness and Scott (Biochem J. 291, 389-395, 1993).

1. - N-(3-benzofuranyl)urea-derivatives of the general formula (I)

L

A NR-C—NR’R®
1))

0~ ~CO-R,
in which

5 A and D are identical or different and répresent hydrogen, straight-chain or
branched acyl or alkoxycarbonyl, each having up to 6 carbon atoms, or
straight-chain or branched alkyl having up to 6 carbon atoms, which is
optionally substituted by carboxyl or alkoxycarbonyl having up to 6 carbon
atoms, phenoxy or benzoyl,

10 or represent halogen, carboxyl, cyano, nitro, tnﬂuoromethyl trifluorometh-
oxy or a group of a formula -OR’ -S(O)a , -(0-CH,- CO)b-NR7R8,
-CO-NR’RY, -S0O,-NRR'? or -NH-SO,R",

in which

R3, RS, R®, R’ R1®, R! and _R12 are identical or different and
15 denote hydrogen, cycloalkyl having 3 to 6 carbon atoms, benzyl or
a 5 to 7-membered saturated or unsaturated heterocycle having up
to 3 heteroatoms from the series comprising N, S and O and to
which a phenyl ring can be fused and which is optionally sub-
stituted by identical or different substituents from the series
20 comprising halogen, cyano, nitro or by a straight-chain or branched
alkyl having up to 6 carbon atoms or

denote straight-chain or branched alkyl, alkenyl or acyl each having
up to 8 carbon atoms, or

denote phenyl, which is optionally monosubstituted to disubstituted
25 by identical or different substituents from the series comprising

* c. L M H *




Particul ate fractlons ver e, treated with sodiu
descri bed by &g g MIHEAS t he descr
phosphodi est er ase enzyrre Corrpounds accordi ng t
val ues ranging from0,001 [err]Mto 10 [e

asgee{'nR l &ﬁt *h

hé_LN il
n hafH-csb ”
Assay of human

et

pl at el et -phosphodi est er ase |s was perforned essentially as
descri bed by Schm dt et al (Biochem " Pharnmacol . 42, 153-162,
1991) except that the h . ed'hiil &H‘?’(ﬂﬁr e

gl ut at hi one as above. Oo%r%%un %’ccor%‘ﬁ' %hﬁgh?lﬁ\%r?ﬁngﬁ ) !

had | Jerr] val ues greatbéVmgHWntolﬁ)eafP@# ai]oms 20 6. Assay of binding
to the roliprambinding site in rat brain nmenbranes Thi s was

performed essentially as described by Schneider et al. (Eur. J.
Phar macol . 127, 10%f115, 1986). Conpounds according to the invention

1§ denotes a hydroxyl protecting group or straight-chain or branched
5 . alkoxycarbonyl having up to 6 carbon atoms, or

' denotes straight-chain or branched alkyl having up to 8 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 6 carbon atoms,
phenoxyl, benzoyl or by a 5 to 7-membered unsaturated heterocycle
10 having up to 3 hetero atoms from the series comprising N, S and/or
O, which is optionally substituted by halogen, cyano, nitro or by

straight-chain or branched alkyl having up to 6 carbon atoms

or
R’ denotes a group of a formula SOzR“,
15 in which

R4  denotes phenyl, trifluormethyl or straight-chain or branched
alkyl having up to 4 carbon atoms,

a denotes a number 0, 1 or 2,
b denotes a number 0 or 1,
20 R’ denotes hydrogen or a straight-chain or branched alkyl having up to

4 carbon atoms,

R  denotes aryl having up 6 to 10 carbon atoms, triffuoromethyl or
straight-chain or branched alkyl having up to 6 cartbon atoms,

R! represents hydrogen, straight-chain or branched alkyl having up to 6 carbon
25 . atoms, an aminoprotecting group or a group of the formula -CO-R",

* c L M S *



had | ([err] vaIuesmtherangeOOlto 10 [err] M :
Pr-eparati on é&f D22 QUEISN (LQUNUISS Bl ood was ta
donors. Monocytes were isol at ed from ' . peripl

density centrifugation, followed by cent Sbf ugal eI utr| at -| on

8. Endot oxi n i nduced TNF rel ease Monoc ¥
m[err]) were sti mJI ated with LPS (2 [err]g m[err]) and '
coi ncubated with t % &pounds at different concentration

npo

10 [err]g n1[err]) unds were dissolved in DI\/SO’rredl um(2%_v/v). The

R denotes hydroxyl, straight chain or branched alkoxycarbonyl having
up to 6 carbon atoms, cycloalkyl having up 3 to 6 cartbon atoms,
pyridyl, pyrrolidinyl or straight chain or branched alkyl having up

5 to 8 carbon atoms, which is optionally substituted by halogen,
carboxyl or straight chain or branched alkoxycarbonyl having up to
6 carbon atoms, or
denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
10 each having up to 6 carbon atoms,

L represents an oxygen or sulfur atom,

R? and R? are identical or different and represent hydrogen, cycloalkyl having up
to 6 carbon atoms, straight chain or branched alkyl, alkoxycarbonyl or
alkenyl each having up to 8 carbon atoms, or

15 represent benzoyl or aryl having 6 to 10 carbon atoms, which are
optionally monosubstituted to trisubstituted by identical or different substi-
tuents from the series comprising halogen, cyano, nitro, carboxyl, straight-
chain or branched alkyl, alkoxy, alkoxycarbonyl or acyl each having up to
6 carbon atoms,

20 or

R? and R® together with the nitrogen atom form a 5- to 7-membered saturated
heterocycle optionally having a further O atom,

and

R4 represents phenyl, which is optionally monosubstituted to trisubstituted by
25 identical or different substituents from the series comprising hydroxyl,
thiophenyl, cycloalkyl having up to 3 to 6 carbon atoms, halogen, nitro,
tetrazolyl, ‘thiazolyl, furanyl, pyridyl, trifluoromethyl, difluoromethyl,
cyano, carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl
or acyl each having up to 8 carbon atoms, or

TN 0 o



- 19 - cells were incubated in RPM -1640 medi Um ==«
gl ut ani ne/ FCS keudo3@ 822-Fereign Countries and aTh1s$'ix Hﬂs]EGean Rcddufit dl fi ed BEEN i
at mosphere with 5% CJerr]. After 18 to 24 IJ l '!mﬁ! TI\Fwasi i

determ ned in the supernatants by an human,.TNF —EEFSA
(medgeni x). Controls were nonstimul at ed an@ LPS's
nonocytes w thout conpounds. Exanple 2, 13 and-16 induce inhi b|t|on of
HD[SGS'H ;’e” TNF actiyhini s BHTRdhaIR " 36KEERted By fHenyl OhfHith L opticaailyd
' monosubstituted to disubstituted by halogen, or
by a group of a formula -NR'SR', -SR'8, SO,R!® or -0-SO,R%,

in which

S R! and R!7 have the abovementioned meaning of R’ and R® and are
identical or different to the latter,

or
R'®  denotes hydrogen,
and

10 R!7  denotes straight-chain or branched acyl having up to 6 carbon
atoms,

R!®  denotes hydrogen or straight-chain or branched alkyl having up to 6
carbon atoms,

RY and R? are identical or different and represent straight-chain or
15 branched alkyl having up to 6 carbon atoms, benzyl or phenyl,

and salts thereof.
2. N-(3-benzofuranyl)urea-derivatives of the formula according to claim 1,
in which
A and D are identical or different and represent hydrogen, straight-chain and
20 branched acyl or alkoxycarbonyl each having up to 5 carbon atoms or
straight-chain or branched alkyl having up to 4 carbon atoms wich is

optionally substituted by carboxyl, hydroxyl, alkoxycarbonyl baving up to
5 carbon atoms, phenoxy or benzoyl, or

* c L M s *



shock and Iethallty were triggered by LPS (0
conmpounds were admi nistered i ntravenousl 11 Controls=
were LPS chal | enged mice without corrpoun I\/I ce were dying 8 to 24

hours post LPS chal |l enge. Exanple 2, 13 and 16 reduced the endotoxin

?ES ' ;glt 2 gt gls);%alnl tréfpraébatl &m&ﬁﬁ(% tdmo}ﬁﬁ:/b?imld@ ) SeifroOfriffioksm&Bylngy k@roup of a

e lat'ed r ity 315 9 0
Stinul ation of hurfﬂﬁnﬁﬁhd Sa m (Qa%egﬂ ?§¥o |’ne Rl
Hunan nonocytes ( 2800NRHR! lon ]SIHFrS() Rite stinulated with 100 ng/m LPS;
0.8 mg/ M zynC3b or 10 ng/m |IL- 1[err] in the presence of test conpounds.

The final DWVMBO concent_ratlon was mai ntained at 0.1 %v/v. Cells were
in which -

9. Endot oxi n i nd shock lethality in m ce ) B6D2F1 m ce
(n=10) were 30,8227 osam ne ( 60bis mﬂmﬁiﬁgla&d e I

5 R>, RS, R® R, R R! and R!? are identical or different and denote
hydrogen, cycloprdpyl, cyclopentyl, cyclohexyl, chinolyl, pyridyl,
imidazolyl, 1,3-thiazolyl or thienyl, which are optionally substituted
by identical or different substituents from the series comprising
fluorine, chlorine, bromine, iodine, cyano, nitro or by a straight-

10 chain or branched alkyl having up to 5 carbon atoms,

~ denote straight-chain or branched alkyl, alkenyl or acyl each having
up to 6 carbon atoms, or
denote phenyl, which is optionally monosubstituted to disubstituted
by identical or different substituents from the series comprising
15 " pitro, fluorine, chlorine, bromine, iodine, carboxyl or straight-chain
or branched alkoxycarbonyl having up to 5 carbon atoms,

or

R? denotes benzyl, acetyl or tetrahydropyranyl or straight chain or
branched alkoxycarbonyl having up to 4 carbon atoms,

20 denotes straight-chain or branched alkyl having up to 6 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbony! each having up to 4 carbon atoms,
phenoxyl, benzoyl or by pyridyl, imidazolyl, thienyl or furyl, which
are optionally substituted by fluorine, chlorine, bromine, cyano,

25 nitro or by straight-chain or branched alkyl having up to 4 carbon
atoms,

or
R®  denotes a group of a formula -SO,-R™,

in which

T O DO




|gh | n.a hum d|f|ed at nosphere of 5% err] at H/terr*r_re“‘

i ncubat ed ovein
PreEnediR vest ed - and ﬂpd;;@anagseeﬂ placed] C. The*“

20 -

TNF[err] concentration was neasur ng’ ‘tﬁ‘e’ A6
anti - TNF nonocl onal anti body ) 62§M I m“ ry - antibody.
The secondary anti body was the poly- - anti - TNF[ err]
anti body 1 P300 (Genzyne) and the detection anti body : was a
polyclonal anti-rabbit R&G a 0,

I L-10 was determ ned by ELI shg‘?dé‘f’%g%%?gzﬁmh Exanp e&}zbtlgﬁ |b(fht§"lsIlg ie)mlf% ed

and I L-1[err]-induced TNF[ er MKYbhasang bp 46 3\Garhpngtomsy err] of 1-2 [err]M
whil e the zynC3b- i nduc_ed TNF[ err] production was inhibited by

approxi mately 50% at [ert]M Exanple 2 also potentiates
the rel ease of IL-?%o0, \Md?q%?ﬁanumberl(?, 1ot 2; stinulating IL-10 production by
itself. There is approximately a 3-4 fold 30 - I ncrease in |L-10

production at 10 | rr] Nhnotesanumﬂ_&e() geY active conpounds can be converted
in a known nanner |nto the ustonhry formul ations, such as tablets,

coated tablets, pills, granules, aerosols _ syrups, emul sions,
suspensi gns and soRdt i OgenotétShytiiogenCsrta sttslghtootain oPbrRAhERAUIY1-having up to
3 carbon atoms,

R'®  denotes phenyl, triftuormethyl or straight-chain or branched alkyl
having up to 3 carbon atoms,

R! represents hydrogen, straight-chain or branched alkyl having up to 4 carbon
10 atoms, tert.butoxycarbonyl or a group of the formula -CORP®

in which

R denotes hydroxyl, straight chain or branched alkoxycarbonyl having
up to 4 carbon atoms, cyclopentyl, cyclohexyl, pyridyl, pyrrolidinyl
.or straight chain or branched alkyl having up to 5 carbon atoms,
15 which is optionally substituted by fluorine, chlorine, bromine,
carboxyl or straight chain or branched alkoxycarbonyl having up to
4 carbon atoms, or
denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
20 each having up to 4 carbon atoms,

L represents an oxygen or sulfur atom,

R2 and R® are identical or different and represent hydrogen, cyclobutyl,
cyclopentyl, cyclohexyl or straight-chain or branched alkyl, alkoxycarbonyl
or alkenyl each having up to 6 carbon atoms, or

25 represent benzoyl or phenyl, which are optionally monosubstituted to tri-
substituted by identical or different substituents from the series comprising
fluorine, chlorine, bromine, iodine, carboxyl, cyano, nitro or by a straight-

I



- 20 - cal ly suitable excipients or solvents. In th| s ceﬁnectron

t he t her apeut ileafAl30 823-Forsign Countriex: onpound shthnsl%l dt HasdReer R

in a concentration of about 0.5 to 90% e t@t ala ‘“' ]
m xture, i.e. in amounts which are SUffIC i = achl sve T
t he dosage range indi cat ed. he f' rml atlons are prepared, for

exanpl e, by extending the active conpounds
chain or branched alkyl, alkoxy or alkoxycatbényl each having up to 5
carbon atoms,

or

R? and R® together with the nitrogen atom form a pyrrolidinyl, piperidinyl or
5 morpholinyl ring, '

and

R* represents phenyl, which is optionally monosubstituted to trisubstituted by
identical or different substituents from the series comprising hydroxyl, thio-
phenyl, cyclopentyl, cyclohexyl, fluorine, chlorine, bromine, iodine, nitro,

10 tetrazolyl, thiazolyl, furanyl, pyridyl, trifluoromethyl, difluoromethyl,
cyano, carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl
or acyl each having up to 6 carbon atoms, or
phenyl is optionally substituted by phenyl, which is optionally monosub-
stituted to disubstituted by fluorine, chlorine or bromine,

15 and salts thereof.
3. N-(3-benzofuranyl)urea-derivatives of the formula according to claim 1,
in which

A and D are identical or different and represent hydrogen, straight-chain or
branched acyl or alkoxycarbonyl each having up to 4 carbon atoms, or
20 straight-chain or branched alkyl having up to 3 carbon atoms, which is
optionally substituted by carboxyl or alkoxycarbonyl having up to 4 carbon
atoms, phenoxy or benzoyl, or represent
fluorine, chlorine, bromine, nitro, cyano, trifluoromethyl, trifluormethoxy,
or a group of a formula -OR’, —S(O)aRG, -(0-CH2-C0)b-NR7R8,
25 -CO-NR’RY, -SO,-NR"'R'? or -NH-SO,R",

in which

R



wi th solvents and/or excipients, if approprlate usi ng emul sifiers and/ or

di spersants, _sziégjﬁﬂﬂﬁmggﬁﬁmgmxanpl in the caséhwﬁm@ﬂbsa lacoght er

a diluent, organic solvents can be used as a ts if
appropri ate. Adm nistration is carried out manner ,
preferably orally or 10 parenterally,5ﬂn partlcular perllngually or

I ntravenously. In the case of parenteral adm ni stration, solutions

of the active conp £a 8bg 10 e ped_us | e liguid
vehi ¢l es. A e 1t SRR Bes, el op SiSots, HribBaen,s
adm ni stration to adni mcgt:lepropyl cyclopemtghmyslohexyh ahinotyl Opwridyl omidazotgl, kg,
preferably about 0.01 tq ﬂﬁ?“ y g%m Ive
results, and on oral adm ni s I‘§IHI on ? osh are:’é%’h Jtéﬁb%ﬂ]{eﬁvtﬁr ﬁé&&%ﬁ
ng/ kg, preferably 0.1 t@rlglffﬂqu@gsg}qsuggg@tsv@'pght e series comprising fluorine,

5 chlorine, bromine, iodine, cyano, nitro or by a straight-chain or

branched alkyl having up to 3 carbon atoms,

denote straight-chain or branched alkyl, alkenyl or acyl each having

up to 3 carbon atoms, or

denote phenyl, which is optionally monosubstituted to disubstituted
10 by identical or different substituents from the series comprising

nitro, fluorine, chlorine, bromine, iodine, carboxyl or straight-chain

or branched alkoxycarbonyl having up to 3 carbon atoms,

-

or
R>  denotes benzyl, acetyl or tetrahydropyranyl or straight-chain or
15 branched alkoxycarbonyl having up to 3 carbon atoms,

" denotes straight-chain or branched alkyl having up to 4 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 3 carbon atoms,
phenoxy, benzoyl or by pyridyl, imidazolyl or thienyl,

20 or
R®>  denotes a group of a formula -SOZ—RM,
in which
R denotes phenyl, trifluormethyl or methyl,
a denotes a number 0, 1 or 2,

25 b denotes a number 0 or 1,

R’ denotes hydrogen, methyl or ethyl,

-

G A



In spite of thi S, |t may be necessary to depar fromthe armunts nentloaed
\ 2 2% q

in - par B 182¢ g Giguntnies he body wei e bf e Py
application route on |nd|V|duaI behavi nee{cawent S
t he, manner of its fornulation and 20 the ti I t which

adm ni stration takes pl ace. Thus, in son¥ ases |t may be sufficient

to manage with |l ess than the abovenenti oned mi ni num anount, while in

ot her cases the uppgis i ned uSt C In the case of

admi nistration of r atl%tweslfgtegl ) ytmi?%glggl sable to divide these
into several individual doses over the course of the day.

R! represents hydrogen or straight-chain or branched alkyl havmg up to 3
carbon atoms or a group of the formula -CO-RP,

in which

5 RY  denotes hydroxyl, straight chain or branched alkoxycarbony! having
up to 3 carbon atoms, cyclopentyl, cyclohexyl, pyridyl, pyrrolidinyl
or straight chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by fluorine, chlorine, bromine,
carboxyl or straight chain or branched alkoxycarbonyl having up to

10 3 carbon atoms, or
denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or a.lkoxycarbonyl
each having up to 3 carbon atoms,

L represents an oxygen or sulfur atom,

15 R? and R3 are identical or different and represent hydrogen, cyclobutyl,
cyclopentyl, cyclobhexyl or straight-chain or branched alkyl, alkoxycarbonyl
or alkenyl each having up to 5 carbon atoms, or
represent benzoyl or phenyl, which are optionally monosubstituted to tri-
substituted by identical or different substituents from the series comprising

20 fluorine, chlorine, bromine, iodine, carboxy, cyano, nitro or by a straight-
chain or branched alkyl, alkoxy or alkoxycarbonyl each having up to 3
carbon atoms,

or
R? and R? together with the nitrogen atom form a pyrrolidinyl ring,

25 and
RA represents phenyl, which is optionally monosubstituted to trisﬁbstituted by

identical or different substituents from the series comprising hydroxyl, thio-
phenyl, cyclopentyl, cyclohexyl, fluorine, chlorine, bromine, nitro, tetra-

* [ L L] S *
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Il - petrol et heA 3@83%{Foreigm Coubtrit |11 This geét&b:# gplacedy :-J__f S
; et hyl acet ate \ di chl or ‘Wol 5f [
VI . dichlornethane VIl cycl ohexane: et hyjl ===l

di chl or net hane: net hanol 50:1 10 Starti®®y-co

5:2 5

10

15

20

|V

e

Sol vent i |~ petrol ether et hyl acet ate 1__’L_

zolyl, thiazolyl, furanyl, pyridyl, trifluoromethyl, difluoromethyl, cyano,
carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl or acyl
each having up to 5 carbon atoms, or

phenyl is optionally substituted by phenyl, which is optionally monosub-
stituted to disubstituted by chlorine,

and salts thereof.

4. N-(3-benzofuranyljurea-derivatives according to claim 1 to 3 for therapeu-
tic use.
5. The process for the preparation of N-(3-benzofuranyl)urea-derivatives

according to claim 1 to 3 characterized in that

compounds of the general formula (IT)

1

A NH-R
V—co-R, @
o~ ©

" in which

A, D, R! and R* have the abovementioned meaning

are reacted with compounds of the general formula (III)
R>-N=C=L. (Il

in which

L and R? have the abovementioned meaning

in inert solvents, if appropriate in the presence of a base and/or in the presence of
an auxiliary,

/

.




Exanpl e | 2- Hydr oxy- 4- met hoxybenzoni tri | e e e

CN - Le A 30 822-Foreign Coumtfien) ThisShget Has Been Replaced .-, = -~ ., ¢, =7,

2- Hydr oxy- 4- met hoxybenzal dehyde (55 g; 0.36 m)l ne IR T B
hydrochl ori de 15 (30 .g; 0.43 nol) and SOdI u 0=5-ol )~ ommemail
were refluxed in formc acid (200‘nq 98- 100°/c) for 5 h. The

solution was then rapidly chilled in an ice bat h, vmth stlrring over

30 min. Th | £ ted b filt d
nashed vel | w &l B8 SR LT & Iﬁ’a:gn 762 Onceitnets, of she areryt RArth @)
vacuum the tlarbeemﬁ)wuhaomg egeretal formulailfa)l ; 84% yield) as a
bri ck-

E-SO,-N=C=0 (ITa)
and in the case of R%R>=H and L =S,

5 compounds of the general formula (II) are reacted with NH,SCN,

and in case of R!, R? and/or R® # H the amino groups are derivated optionally by
common methods.

6. The composition containing at least one N-(3-benzofuranyl)urea-derivative
according to claim 1 to 3 and a pharmacologically acceptable diluent.

10 7. A composition according to claim 6 for the treatment of acute and chronic
inflammatory processes.

8. The process for the preparation of compositions according to claim 6 and 7
~ characterized in that the N-(3-benzofuranyl)urea-derivative together with cu-
stomary auxiliaries in brought into a suitable application form.

15 9. Use of N-(3-benzofuranyl)urea-derivatives according to claim 1 to 3 for the
preparation of medicaments.

10.  Use according to claim 9 for the preparaﬁon of medicaments for the
treatment of acute and chronic inflammatory processes.

-
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20 red solid, np 169- 171[err]C rf (EtOAc) 0. 43. Exanpl e 11

(3 = Am no- 6-
[err]

e 00 G2l orEIgN Ay €8) - (3-nitro- phenyl) rrethanone

- 68 - {

'Abstract

N-(3-benzofuranyl)urea-derivatives are prepared by reacting of 3-amino-substituted
benzofuranes with appropriate substituted isocyanates or isothiocyanates. The N(3-
benzofuranyl)urea-derivatives can be used as active ingredients in medicaments
particularly for the treatment of acute and chronic inflammatory processes.

This Sheet Has Been Replaced
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Equi val ent anmounts, 5 g (33.5 mol ) of 2-Hydroxy-4-net hoxy--benzoni trite and
8.2 g (33.5 nol) of [err]-Bronp-3-nitroacet ophenone were dissolved in 30 ni
DMVF . and 4.6 m triethylamne were added. The m xture vv?g Rﬁ@rtg‘qnto _
75[err]C for 90 mn, quenched with water and extracted!3 tres-With
di chl oronet hane. The sol vent was 5 di sgilled of in vacuo and the residue
dried over night. The crude product was heat ed under reflux in a

m xture of 150 ng sodiumin 50 mM ethanol for 90 m n. After cooling

t o room t enpeNdB+ibenzbdfueasywmentdenbvatidessti | | ed of , the residue sol ved
in water and extracted 3 tines with ethylacetate. The organic | ayer was

dri ed over . Na[err]SOerr], concentrated in vacuo and the residue was
further purifThel inyention relages: ema¥-Ghbenrofurpayluresrdesivatives) processes foi teetr: 9. 6
9 (92% 5 . prepiridd andthbf dsklihmedicamentsMel ting point: 214[err]C

It is known that the NADPH oxidase of phagocytes is the physiological source to
the superoxide radical anion and reactive oxygen species derived therefrom which
- are important in the defence against pathogens. Moreover, both inflammatory (e.g.
TNFco, IL-1 or IL-6) and anti-inflammatory cytokines (e.g. IL-10) blay a pivotal
10 role in host defence mechanism. Uncontrolled production of inflammatory
mediators can lead to acute or chronic inflammation, auto immune diseases, tissue
~ damage, multi-organ failure and to death. It is additionally known that elevation of
phagocyte cyclic AMP leads to inhibition of oxygen radical production and that
this cell function is more -sensitive than others such as aggregation or enzyme

15 release. '

Benzofuran- and benzothiophene derivatives having lipoxygenase-inhibiting action
are described in the publication EP 146 243.

The invention relates to N-(3-benzofuranyl)urea-derivatives of the general formula

@
I
A NR™-~C—NR’R®
20 I 1)
0~ ~Cco-R,
D
in which

A and D are identical or different and represent hydrogen, straight-chain or
branched acyl or alkoxycarbonyl, each having up to 6 carbon atoms, or
straight-chain or branched alkyl having up to 6 carbon atoms, which is

25 optionally substituted by carboxyl or alkoxycarbonyl having up to 6 carbon
atoms, phenoxy or benzoyl,

- ' ' E



The conpounds shown in tables |-V are prepared i n anal ogy to: t,he procedure
23 ;

of 15

10

15

20

25

exanple |.

19NOV1

-2 -

or represent halogen, carboxyl, cyano, nitro, trifluoromethyl, trifluorometh-
oxy or a group of a formula -OR’, -S(O)aRS, -(0-CI-I2-CO)b-NR7R8,
-CO-NR°RY, -SO,-NR!'R'? or -NH-SO,R",

in which

R®> R® R R, R19 R!! and R'? are identical or different and

“denote hydrogen, cycloalkyl having 3 to 6 carbon atoms, benzyl or
a 5 to 7-membered saturated or unsaturated heterocycle having up
to 3 heteroatoms from the series comprising N, S and O and to
which-a phenyl ring can be fused and which is optionally sub-
stituted 'by identical or different substituents from the series
comprising halogen, cyano, nitro or by a straight-chain or branched
alkyl having up to 6 carbon atoms or |

denote straight-chain or branched alkyl, alkenyl or acyl each having
up to 8 carbon atoms, or

denote phenyl, which is optionally monosubstituted to disubstituted
by identical or different substituents from the series comprising
nitro, halogen, carboxy or straight-chain or branched alkoxycarbonyl
having up to 6 carbon atoms,

or

R’ denotes a hydroxyl protecting group or straight-chain or branched
alkoxycarbonyl having up to 6 carbon atoms, or
denotes straight-chain or branched alkyl having up to 8 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 6 carbon atoms,
phenoxyl, benzoyl or by a 5 to 7-membered unsaturated heterocycle
having up to 3 hetero atoms from the series comprising N, S and/or
O, which is optionally substituted by halogen, cyano, nitro or by
straight-chain or branched alkyl having up to 6 carbon atoms

or
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R®  denotes a group of a formula SO,R™,
in which
R denotes phenyl, trifluormethyl or straight-chain or branched
alkyl having up to 4 carbon atoms,
5 a denotes a number 0, 1 or 2,
b denotes a number 0 or 1,
:Y denotes hydrogen or a straight-chain or branched alkyl having up to
4 carbon atoms,
R denotes aryl having up 6 to 10 carbon atoms, trifluoromethyl or
10 straight-chain or branched alkyl having up to 6 carbon atoms,
R! represents hydrogen, straight-chain or branched alkyl having up to 6 carbon
atoms, an aminoprotecting group or a group of the formula -CO-RY,
in which
R  denotes hydroxyl, straight chain or branched alkoxycarbonyl having
15 up to 6 carbon atoms, cycloalkyl having up 3 to 6 carbon atoms,
pyridyl, pyrrolidinyl or straight chain or branched alkyl having up
to 8 carbon atoms, which is optionally substituted by halogen,
carboxyl or straight chain or branched alkoxycarbonyl having up to
6 carbon atoms, or
20 denotes phenyl, which is optionally substituted by hydroxyl,
-carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
each having up to 6 carbon atoms,
L represents an oxygen or sulfur atom,
R? and R3 are identical or different and represent hydrogen, cycloalkyl having up
25 to 6 carbon atoms, straight chain or branched alkyl, alkoxycarbonyl or

alkenyl each having up to 8 carbon atoms, or
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or

represent benzoyl or aryl having 6 to 10 carbon atoms, which are
optionally monosubstituted to trisubstituted by identical or different substi-
tuents from the series comprising halogen, cyano, nitro, carboxyl, straight-
chain or branched alkyl, alkoxy, alkoxycarbonyl or acyl each having up to
6 carbon atoms,

R? and R3 together with the nitrogen atom form a 5- to 7-membered saturated

and

heterocycle optionally having a further O atom,

represents phenyl, which is optionally monosubstituted to trisubstituted by
identical or different substituents from the series comprising hydroxyl,
thiophenyl, cycloalkyl having up to 3 to 6 carbon atoms, halogen, nitro,
tetrazolyl, thiazolyl, furanyl, pyridyl, trifluoromethyl, difluoromethyl,
cyano, carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl
or acyl each having up to 8 carbon atoms, or

phenyl is optionally substituted by phenyl, which is optxonally
monosubstituted to disubstituted by halogen, or

by a group of a formula -NR'SR'7, -SR'8, SO,R'® or -0-SO,R%,

in which

R!® and R'7 have the abovementioned meaning of R’ and R® and are
identical or different to the latter,

or
RS denotes hydrogen,
and

R!7  denotes straight-chain or branched acyl having up to 6 carbon
atoms, '
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R!®  denotes hydrogen or straight-chain or branched alkyl having up to 6
carbon atoms,

R!® and R* are identical or different and represent straight-chain or
branched alkyl having up to 6 carbon atoms, benzyl or phenyl,

5 and salts thereof.

The N-(3-benzofuranyl)urea-derivatives according to the invention can also be pre-
sent in the form of their salts. In general, salts with organic or inorganic bases or
acids may be mentioned here.

Physiologically acceptable salts are preferred in the context of the present
10 invention. Physiologically acceptable salts of the N-(3-benzofuranyl)urea-deriva-
tives can be metal or ammonium salts of the substances according to the
invention, which contain a free carboxylic group. Those which are particularly
preferred are, for example, sodium, potassium, magnesium or calcium salts, and
also ammonium salts which are derived from ammonia, or organic amines, such
15 as, for example, ethylamine, di- or triethylamine, di- or triethanolamine, dicyclo-
hexylamine, dimethylaminoethanol, arginine, lysine or ethylenediamine.

Physiologically acceptable salts can also be salts of the compounds according to -
the invention with inorganic or organic acids. Preferred salts here are those with
inorganic acids such as, for example, hydrochloric acid, hydrobromic acid,

20 phosphoric acid or sulphuric acid, or salts with organic carboxylic or sulphonic
acids such as, for example, acetic acid, maleic acid, fumaric acid, malic acid, citric
acid, tartaric acid, ethanesulphonic acid, benzenesulphonic acid, toluenesulphonic
acid or naphthalenedisulphonic acid.

The compounds according to the invention can exist in stereoisomeric forms which

25 either behave as image and mirror image (enantiomers), or which do not behave as
image and mirror image (diastereomers). The invention relates both to the anti-
podes and to the racemate forms, as well as the diastereomer mixtures. The
racemate forms, like the diastereomers, can be separated into the stereoisomeri-
cally uniform constituents in a known manner.
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Heterocycle in general represents a 5- to 7-membered saturated or unsaturated,
preferably 5- to 6- membered, saturated or unsaturated ring which can contain up
to 3 oxygen, sulphur and/or nitrogen atoms as heteroatoms and to which further
aromatic ring can be fused.

The following are mentioned as preferred: thienyl, furyl, pyrrolyl, pyridyl, pyri-
midyl, pyrazinyl, pyridazinyl, quinolyl, isoquinolyl, quinazolyl, quinoxazolyl,
cinnolyl, thiazolyl, dihydrothiazolyl, benzothiaazolyl, isothiazolyl, benzisothiazolyl,
oxazolyl, benzoxazolyl, isoxazolyl, imidazolyl, benzimidazolyl, indolyl, morphol-
inyl, pyrrolidinyl, piperidyl, piperazinyl, oxazolyl, oxazolinyl or triazolyl.

Amino protective group in the context of the above mentioned definition in
general represents a protective group from the series comprising:
benzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl, 3,5-dimethoxybenzyloxy-
carbonyl, 2,4-dimethoxybenzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 4-nitro-
benzyloxycarbonyl, 2-nitrobenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxy-
carbonyl, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, tert.butoxycarbonyl, allyloxycarbonyl, vinyl-
oxycarbonyl, 2-nitrobenzyloxycarbonyl, 3,4,5-trimethoxybenzyloxycarbonyl, cyclo-
hexoxycarbonyl, 1,1-dimethylethoxycarbonyl, adamantylcarbonyl, phthaloyl, 2,2,2-
trichlorethoxycarbonyl, 2,2,2-trichlor-tertbutoxycarbonyl, menthyloxycarbonyl,
phenoxycarbonyl, 4-nitrophenoxycarbonyl, fluorenyl-9-methoxycarbonyl, formyl,
acetyl,; propionyl, pivaloyl, 2-chloracetyl, 2-bromacetyl, 2,2,2-trifluoracetyl, 2,2,2-
trichloracetyl, benzoyl, 4-chlorbenzoyl, 4-brombenzoyl, 4-nitrobenzoyl, phthal-
imido, isovaleroyl oder benzyloxymethylen, 4-nitrobenzyl, 2,4-dinitrobenzyl or 4-
nitrophenyl.

Preferred compounds of the general formula (I) are those
in which

A and D are identical or different and represent hydrogen, straight-chain and
branched acyl or alkoxycarbonyl each having up to 5 carbon atoms or
straight-chain or branched alkyl having up to 4 carbon atoms wich is
optionally substituted by carboxyl, hydroxyl, alkoxycarbonyl having up to
5 carbon atoms, phenoxy or benzoyl, or
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represent fluorine, chlorine, bromine, nitro, trifluoromethyl or a group of a
formula -OR>, -S(0),-R®, (0-CH,-CO0),-NR’R®, -CO-NR°R!?,
-SO-NR!''R'? or -NH-SO,-R'3,

in which

RS, Ré, R} R’ R1% R!! and R!? are identical or different and denote

or

or

hydrogen, cyclopropyl, cyclopentyl, cyclohexyl, chinolyl, pyridyl,
imidazolyl, 1,3-thiazolyl or thienyl, which are optionally substituted
by identical or different substituents from the series comprising
fluorine, chlorine, bromine, iodine, cyano, nitro or by a straight-
chain or branched alkyl having up to 5 carbon atoms,

denote straight-chain or branched alkyl, alkenyl or acyl each having
up to 6 carbon atoms, or

denote phenyl, which is optionally monosubstituted to disubstituted
by identical or different substituents from the series comprising
nitro, fluorine, chlorine, bromine, iodine, carboxyl or straight-chain

~ or branched alkoxycarbonyl having up to 5 carbon atoms,

denotes benzyl, acetyl or tetrahydropyranyl or straight chain or
branched alkoxycarbonyl having up to 4 carbon atoms,

denotes straight-chain or branched alkyl having up to 6 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each bhaving up to 4 carbon atoms,
phenoxyl, benzoyl or by pyridyl, imidazolyl, thienyl or furyl, which
are optionally substituted by fluorine, chlorine, bromine, cyano,
nitro or by straight-chain or branched alkyl having up to 4 carbon
atoms,

denotes a group of a formula -SOz-RM,

in which
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R  denotes phenyl, trifluormethyl or straight-chain or branched
alkyl having up to 3 carbon atoms,

a denotes a number 0, 1 or 2,
b denotes a number 0 or 1,

R’ denotes hydrogen or a straight-chain or branched alkyl having up to
3 carbon atoms,

R denotes phenyl, trifluormethyl or straight-chain or branched alkyl
having up to 3 carbon atoms,

R} represents hydrogen, straight-chain or branched alkyl having up to 4 carbon
atoms, tert.butoxycarbonyl or a group of the formula -CO-R!®

in which

RY  denotes hydroxyl, straight chain or branched alkoxycarbonyl having
up to 4 carbon atoms, cyclopentyl, cyclohexyl, pyridyl, pyrrolidinyl
or straight chain or branched alkyl having up to 5 carbon atoms,
which is optionally substituted by fluorine, chlorine, bromine,
carboxyl or straight chain or branched alkoxycarbonyl having up to
4 carbon atoms, or _
denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
each having up to 4 carbon atoms,

L represents an oxygen or sulfur atom,

25

R? and R3 are identical or different and represent hydrogen, cyclobutyl,
cyclopentyl, cyclohexyl or straight-chain or branched alkyl, alkoxycarbonyl
or alkenyl each having up to 6 carbon atoms, or
represent benzoyl or phenyl, which are optionally monosubstituted to tri-
substituted by identical or different substituents from the series comprising
fluorine, chlorine, bromine, iodine, carboxyl, cyano, nitro or by a straight-

i
1
I
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chain or branched alkyl, alkoxy or alkoxycarbonyl each having up to 5
carbon atoms,

R? and R® together with the nitrogen atom form a pyrrolidinyl, piperidinyl or

and

morpholinyl ring,

represents phenyl, which is optionally monosubstituted to trisubstituted by
identical or different substituents from the series comprising hydroxyl, thio-
phenyl, cyclopentyl, cyclohexyl, fluorine, chlorine, bromine, iodine, nitro,
tetrazolyl, thiazolyl, furanyl, pyridyl, trifluoromethyl, difluoromethyl,
cyano, carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl
or acyl each having up to 6 carbon atoms, or

phenyl is optionally substituted by phenyl, which is optionally monosub-
stituted to disubstituted by ﬂuorine; chlorine or bromine, '

and salts thereof.

Particularly preferred compounds of the general formula (I) are those

in which

A and D are identical or different and represent hydrogen, straight-chain or

branched acyl or alkoxycarbony! each having up to 4 carbon atoms, or
straight-chain or branched alkyl having up to 3 carbon atoms, which is
optionally substituted by carboxyl or alkoxycarbonyl having up to 4 carbon
atoms, phenoxy or benzoyl, or represent

fluorine, chlorine, bromine, nitro, cyano, trifluoromethyl, trifluormethoxy,
or a group of a formula -OR>, -S(O)aRG, -(O-CHZ-CO)b-NR7R8,
-CO-NR’RY, -S0O,-NR!'R!? or -NH-SO,R",

in which
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R’ R® R® R% R!9 R!Y and R!? are identical and denote hydrogen,

or

or

cyclopropyl, cyclopentyl, cyclohexyl, chinolyl, pyridyl, imidazolyl,
1,3-thiazolyl or thienyl, which are optionally substituted by identical
or different substitutents from the series comprising fluorine,
chlorine, bromine, iodine, cyano, nitro or by a straight-chain or
branched alkyl having up to 3 carbon atoms,

denote straight-chain or branched alkyl, alkenyl or acyl each having
up to 3 carbon atoms, or

denote phenyl, which is optionally monosubstituted to disubstituted
by identical or different substituents from the series comprising
nitro, fluorine, chlorine, bromine, iodine, carboxyl or straight-chain
or branched alkoxycarbonyl having up to 3 carbon atoms,

denotes benzyl, acetyl or tetrahydropyranyl or straight-chain or
branched alkoxycarbonyl having up to 3 carbon atoms, '
denotes straight-chain or branched alkyl having up to 4 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 3 carbon atoms,
phenoxy, benzoyl or by pyridyl, imidazolyl or thienyl,

denotes a group of a formula -SO,-RY,

in which

R denotes phenyl, trifluormethyl or methyl,
denotes a number O, 1 or 2,

denotes a -.number Oorl,

denotes hydrogen, methyl or ethyl,

19 NV 16
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R denotes phenyl, trifluoromethyl or methyl,

R! represents hydrogen or straight-chain or branched alkyl having up to 3
carbon atoms or a group of the formula -CO-R"?,

in which

5 RY  denotes hydroxyl, straight chain or branched alkoxycarbonyl having
up to 3 carbon atoms, cyclopentyl, cyclohexyl, pyridyl, pyrrolidinyl
or straight chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by fluorine, chlorine, bromine,
carboxyl or straight chain or branched alkoxycarbonyl having up to

10 3 carbon atoms, or
denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
each having up to 3 carbon atoms,

L represents an oxygen or sulfur atom,

15 R? and R® are identical or different and represent hydrogen, cyclobutyl,
cyclopentyl, cyclohexyl or straight-chain or branched alkyl, alkoxycarbonyl
or alkenyl each having up to 5 carbon atoms, or
represent benzoyl or phenyl, which are optionally monosubstituted to tri-
substituted by identical or different substituents from the series comprising

20 fluorine, chlorine, bromine, iodine, carboxy, cyano, nitro or by a straight-
chain or branched alkyl, alkoxy or alkoxycarbonyl each having up to 3
carbon atoms,

or
R2 and R3 together with the nitrogen atom form a pyrrolidinyl ring,

25 and
R4 represents phenyl, which is optionally monosubstituted to trisubstituted by

identical or different substituents from the series comprising hydroxyl, thio-
phenyl, cyclopentyl, cyclohexyl, fluorine, chlorine, bromine, nitro, tetra-
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zolyl, thiazolyl, furanyl, pyridyl, trifluoromethyl, difluoromethyl, cyano,

carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbony! or acyl

each having up to 5 carbon atoms, or

phenyl is optionally substituted by phenyl, which is optionally monosub-
5 stituted to disubstituted by chlorine,

and salts thereof.

A process for the preparation of the compounds of the general formula (I) has
additionally been found, characterized in that

compounds of the general formula (IT)

1
A NH-R
10 A\ CO-R, (I
5 o)

in which
A, D, R! and R* have the abovementioned meaning
are reacted with compounds of the general formula (III)
REN=C=L (I
15 in which
L and R? have the abovementioned meaning,

in inert solvents, if appropriate in the presence of a base and/or in the presence of
an auxiliary,

and in the case of R¥/R®* =H and L = O,

20 compounds of the general formula (II) are reacted with compounds of the general
formula (IIIa)
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E-SO,-N-C-0 (111a)
in which
E denotes halogen, preferably chlorine,
and in the case of R¥R>*=Hand L =,
compounds of the general formula (II) are reacted witﬁ NH,SCN,

and in case of R!, R? and/or R® # H the amino groups are derivated optionally by
common methods.

The process according to the invention can be illustrated by way of example by
the following equations:

Cl-SO,-NCO
CH,CL,

v

Br

Suitable solvents are generally customary organic solvents which do not change
under the reaction conditions. These include ethers such as diethyl ether, dioxane
or tetrahydrofurane, acetone, dimethylsulfoxide, dimethylformamide or alcohols

© such as methanol, ethanol, propanol or halogenohydrocarbons such as dichlor-

methane, trichloromethane or tetrachloromethane. Dichloromethane is preferred.

Suitable bases are generally inorganic or organic bases. These preferably include
alkali metal hydroxides such as, for example, sodium hydroxide, sodium hydro-

oo 19 NV 1996
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gencarbonate or potassium hydroxide, alkaline earth metal hydroxides such as, for
example, barium hydroxide, alkali metal carbonates such as sodium carbonate,
potassium carbonate, alkaline earth metal carbonates such as calcium carbonate, or
alkaline metal or organic amines (trialkyl(C,-Cg)amines) such as triethylamine, or
heterocycles such as 1,4-diazabicyclo[2.2.2]octane (DABCO), 1,8-diazabicyclo-
[5.4.0Jundec-7-ene (DBU), or amides such as sodium amides, lithium butyl amide
or butyllithium, pyridine or methylpiperidine. It is also possible to employ alkali
metals, such as sodium or its hydrides such as sodium hydride, as bases.
Potassium carbonate, triethylamine, sodium hydrogencarbonate and sodium-
hydroxide are preferred.

The process is in general carried out in a temperature range from -30°C to
+100°C, preferably from -10°C to +50°C.

The process is generally carried out at normal pressure. However, it is also
possible to carry out it at elevated pressure or at reduced pressure (for example in
a range from 0.5 to 5 bar).

The base is employed in an amount from 1 mol to 10 mol, preferably from
1.0 mol to 4 mol, relative to 1 mol of the compounds of the general formulae (III)

or (IITa).

The compounds of the general formula (IT) are as species new and are prepared by
at first reacting compounds of the general formula (IV)

A
CN

awv)
~OH

in which
A and D have the abovementioned meaning

with compounds of the general formula (V)

R*-CO-CH,-T v)
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in which
R* has the abovementioned meaning
and

T represents a typiéal leaving group such as, for example, chlorine, bromine,
iodine, tosylate or mesylate, preferably bromine,

to prepare compounds of the general formula (VI)

A
CN

(VD
O-CH,-R*

in which
A, D and R* have the abovementioned meaning,

in one of the abovementioned solvents and bases, preferably triethylamine and di-
methylformamide,

which in a further last step are reacted with NaOC,H; / C,H;OH.

The process is in general carried out in a temperature range from +10°C to
+150°C, preferably from +30°C to +80°C.

The process is generally carried out at normal pressure. However, it is also
possible to carry out it at elevated pressure or at reduced pressure (for example in
a range from 0.5 to 5 bar).

The compounds of the general formulae (III), (Illa), (IV), (V) and (VI) are known
and in some cases new and can be prepared by customary methods.

Surprisingly it was found that compounds given by the general formula (I)
inhibited oxygen radical formation as well as TNFa (tumor necrosis factor) pro-
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duction, but potentiated the release of IL-10. These compounds elevated cellular
cyclic AMP probably by inhibition of phagocyte phosphodiesterase activity.

The compounds according to the invention specifically inhibit the production of
superoxide by polymorphonuclear leukocytes (PMN). Furthermore, these
compounds inhibit TNFo release and potentiate IL-10 production in human mono-
cytes in response to a variety of stimuli including bacterial lipopolysaccharide
(LPS), complement-opsonized zymosan (ZymC3b) and IL-18.

The described effects are probably mediated by the elevation of cellular cAMP
probably due to inhibition of the type IV phosphodiesterase responsible for its
degradation.

They can therefore be employed in medicaments for the treatment of acute and
chronic inflammatory processes.

The compounds according to the invention are preferably suitable for the treatment
and prevention of acute and chronic inflammation and auto immune diseases, such
as emphysema, alveolitis, shock lung, all kinds of asthma, COPD, ARDS,
bronchitis, arteriosclerosis, arthrosis, inflammations of the gastro-intestinal tract,
rheumatoide arthritis myocarditis, sepsis and septic shock, arthritis, rheumatoid
spondylitis and osteoarthritis, gram negative sepsis, toxic shock syndrome, acute
respiratory distress syndrome, bone resorption diseases, reperfusion injury, graft vs
host reaction, allograft rejection malaria, myalgias, HIV, AIDS, cachexia, Cronh's
disease, ulcerative colitis, pyresis, system lupus erythematosus, multiple sclerosis,
type I diabetes mellitus, psoriasis, Bechet's disease, anaphylactoid purpura
nephritis, chronic glomerulonephtritis, inflammatory bowel disease and leukemia.
The compounds according to the invention are additionally suitable for reducing
the damage to infarct tissue after reoxygenation. In this case the simultaneous ad-

ministration of allopurinol to inhibit xanthine oxidase is of advantage. Combina- -

tion therapy with superoxide dismutase is also of use.
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Test description

1. Preparation of human PMN
Blood was taken from healthy subjects by venous puncture and neutrophils
were purified by dextran sedimentation and resuspended in the buffered
5 medium.

2. Inhibition of FMLP-stimulated production of superoxide racidal anions.
Neutrophils (2.5 x 10° mI"!) were mixed with cytochrome C (1.2 mg/ml) in
the wells of a microtitre plate. Compounds according to the invention were
added in dimethyl sulphoxide (DMSO). Compound concentration rénged

10 from 2.5 nM to 10 uM, the DMSO concentration was 0.1% v/v in all
wells. After addition of cytochalasin b (5 pg x mi!) the plate was
incubated for 5 min at 37°C. Neutrophils were then stimulated by addition
of 4 x 108 M FMLP and superoxide generation measured as superoxide
dismutase inhibitable reduction of cytochrome C by monitoring the ODs;,

15 in a Thermomax microtitre plate spectrophotometer. Initial rates were cal-
culated using a Softmax kinetic calculation programme. Blank wells
contained 200 units of superoxide dismutase.

The inhibition of superoxide production was calculated as follows:

[1-((Rx-Rb))]

(Ro-Rb) %

20 Rx = Rate of the well containing the compourid according to the invention.
Ro = Rate in the control well.
Rb = Rate in the superoxide dismutase containing blank well.

Compounds according to the invention have ICs, values in the range
0,07 uM-10 pM.

25 3. Measurement of PMN cyclic AMP concentration
The compounds according to the invention were incubated with 3.7 x 10°
PMN for 5 min at 37°C before addition of 4 x 10® M FMLP. After 6 min
protein was preci'pitated by the addition of 1% v/v conc. HCI in 96% v/v -
ethanol containing 0.1 mM EDTA. After centrifugation the ethanolic



5 1 g (3.55 mmol) conpound of exanple Il was dissol ved ifﬁ"_
di chl or onet hane (20 mM), cooled to O[err] and §h 19
chl or osul phonyl i socyanate (0.55 g, 3.99 nmmol) in di c| 10 e 149k0.
m) was added dropw se over 30 min., after which the R0 NV 006 !

s’.::.::f;'&&&{:i:ﬁﬂ:;\ﬁﬁﬁ::.::.':.-:::-;7;-..--.---
brought to roomtenperature and stirred _figr_an additional 4h. Water

(20 M) was added and the reaction stirred overnight. The dichl oronet hane

was 10 renoved under vacuum and the residue taken up in ethyl acetate,

\Ql??heddw th g ¢,&rabﬂaaver§%ap&wt%d_ttaruiyﬂésgad;deﬁr/]wz M%ﬂpéﬁdedmaﬂﬁmi on
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rf (CH err] OH CH[igarthk Gxiracts lwds: dsterthifdl using a cyclic AMP binding protein assay
supplied by Amersham International plc. Cyclic AMP concentrations were
5 expressed as percentage of vehicle containing control incubations.

Compounds elavate the cAMP-level at 1 pM compound 0-400% of control
values.

4. Assay of PMN phosphodiesterase
This was performed as a particulate fraction from human PMN essentially
10 as described by Souness and Scott (Biochem. J. 291, 389-395, 1993).
Particulate fractions were treated with sodium vanadate / glutathione as
described by the authors to express the descrete stereospecific site on the
- phosphodiesterase enzyme. Compounds according to the invention had ICs,
values ranging from 0,001 pM to 10 pM.

15 5. Assay of human platelet phosphodiesterase
This was performed essentially as described by Schmidt et al (Biochem.
Pharmacol. 42, 153-162, 1991) except that the homogenate was treated
with vanadate glutathione és_above. Compounds according to the invention
had IC, values greater than 100 pM.

20 6. Assay of binding to the rolipram binding site in rat brain membranes -
This was performed essentially as described by Schneider et al. (Eur. J.
Pharmacol. 127, 105-115, 1986). Compounds according to the invention
had ICs, values in the range 0,01 to 10 pM.

7. Preparation of human monocytes _

25 Blood was taken from normal donors. Monocytes were isolated from
peripheral blood by density centrifugation, followed by centrifugal
elutriation.

8. Endotoxin induced TNF release
Monocytes (1 x 10° mi!) were stimulated with LPS (2 pg ml!) and
30 coincubated with the compounds at different concentrations (10 to

10 ug mi™!). Compounds were dissolved in DMSO/medium (2% v/v). The
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cells were incubated in RPMI-1640 medium glutamine/FCS supplemenfed
and at 37°C in a humidified atmosphere with 5% CO,. After 18 to 24
hours TNF was determined in the supernatants by an human TNF specific
ELISA (medgenix). Controls were nonstimulated and LPS stimulated
5 monocytes without compounds. Example 2, 13 and 16 induce inhibition of
LPS driven TNF activity in human monocytes (ICs,: 103 to 1 pg mi™).

9. Endotoxin induced shock lethality in mice
B6D2F1 mice (n=10) were sensitized with galactosamine (600 mg/kg), and
shock and lethality were triggered by LPS (0.01 pg/mouse). The
10 compounds were administered intravenously 1 hour prior LPS. Controls
were LPS challenged mice without compound. Mice were dying 8 to 24
hours post LPS challenge. Example 2, 13 and 16 reduced the endotoxin
medicated mortality about 70% to 100% at doses of 3 to 30 mg/kg.

The galactosamine / LPS mediated mortality was reduced.

15 10.  Stimulation of human monocytes and determination of cytokine levels
Human monocytes (2x10° in 1 ml) were stimulated with 100 ng/ml LPS,
0.8 mg/ml zymC3b or 10 ng/ml IL-18 in the presence of test compounds.
The final DMSO concentration was maintained at 0.1 % v/v. Cells were
incubated overnight in a humidified atmosphere of 5% CO, at 37°C.
20 Supernatants were harvested and stored at -70°C. The TNFo. concentration
was measured by ELISA using the A6 anti-TNF monoclonal antibody
(Miles) as the primary antibody. The secondary antibody was the poly-
clonal anti-TNFo antibody IP300 (Genzyme) and the detection antibody
was a polyclonal anti-rabbit IgG alkaline phosphatase conjugate (Sigma).
25 IL-10 was determined by ELISA (Biosource). Example 2 inhibits the LPS-
and IL-1B-induced TNFo production with an ICs, of 1-2 pM, while the
zymC3b-induced TNFa production was inhibited by approximately 50% at
10 uM. Example 2 also potentiates the release of IL-10, without
stimulating IL-10 production by itself. There is approximately a 3-4 fold
30 increase in IL-10 prdduction at 10 uM.

The new active compounds can be converted in a known manner into the
customary formulations, such as tablets, coated tablets, pills, granules, aerosols,
syrups, emulsions, suspensions and solutions, using inert, nontoxic, pharmaceuti-
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cally suitable excipients or solvents. In this connection, the therapeutically active
compound should in each case be present in a concentration of about 0.5 to 90%
by weight of the total mixture, i.e. in amounts which are sufficient in order to

achieve the dosage range indicated.

The formulations are prepared, for example, by extending the active compounds
with solvents and/or excipients, if appropriate using emulsifiers and/or dispersants,
where, for example, in the case of the use of water as a diluent, organic solvents
can be used as auxiliary solvents if appropriate.

Administration is carried out in a customary manner, preferably orally or
parenterally, in particular perlingually or intravenously.

In the case of parenteral administration, solutions of the active compound can be

employed using suitable liquid vehicles.

In general, it has proved advantageous on intravenous administration to administer
amounts from about 0.001 to 10 mg/kg, preferably about 0.01 to 5 mg/kg of body
weight to achieve effective results, and on oral administration the dosage is about
0.01 to 25 mg/kg, preferably 0.1 to 10 mg/kg of body weight.

In spite of this, it may be necessary to depart from the amounts mentioned, in
particular depending on the body weight or the type of application route, on
individual behaviour towards the medicament, the manner of its formulation and
the time or interval at which administration takes place. Thus, in some cases it
may be sufficient to manage with less than the abovementioned minimum amount,
while in other cases the upper limit mentioned must be exceeded. In the case of
administration of relatively large amounts, it is advisable to divide these into
several individual doses over the course of the day. .
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Solvent

I petrolether : ethylacetate 1:1
I petrolether : ethylacetate 5:1
111 petrolether : ethylacetate 5:2
5 IV ethylacetate

v dichlormethane:methanol 5:1
VI dichlormethane

VII  cyclohexane:ethylacetate 3:1
VII dichlormethane:methanol 50:1

10 Starting compounds

Example 1

2-Hydroxy-4-methoxybenzonitrile

: :CN
H,CO OH

2-Hydroxy-4-methoxybenzaldehyde (55 g; 0.36 mol), hydroxylaminé hydrochloride
15 (30 g; 0.43 mol) and sodium formate (34 g; 0.5 mol) were refluxed in formic acid

(200 ml; 98-100%) for 1.25 h. The solution was then rapidly chilled in an ice

bath, with stirring over 30 min. The resulting precipitate was separated by

filtration and washed well with water. Following drying, in a desicator under

vacuum, the title compound was obtained (45 g; 0.3 mol; 84% yield) as a brick-
20 red solid, mp 169-171°C, f (EtOAc) 0.43.

Example I1

(3-Amino-6-methoxy-benzofuran-2-yl)-(3-nitro-phenyl)-methanone

~ _NH, NO,
H,CO o~ ~co
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N-benzoyl - N- (3-(2-(2', 4" -di chl orobenzoyl) - 6- met hoxybenzof ur anyl )t hi-our ea
[err] w19 NOV 1908

Equivalent amounts, 5 g (33.5 mmol) of 2-Hydroxy-4-methoxy-benzonitrile and

8.2 g (33.5 mol) of ®-Bromo-3-nitroacetophenone were dissolved in 30 ml DMF

and 4.6 ml triethylamine were added. The mixture was heated to 75°C for 90 min,

quenched with water and extracted 3 times with dichloromethane. The solvent was
5 distilled of in vacuo and the residue dried over night. The crude product was

heated under reflux in a mixture of 150 mg sodium in 50 ml ethanol for 90 min.

After cooling to room temperature the solvent was distilled of, the residue solved

in water and extracted 3 times with ethylacetate. The organic layer was dried over

Na,SO,, concentrated in vacuo and the residue was further purified by

10  chromatography (silica gel 60). '

Yield: 9.6 g (92%)

Ry 0.18 (IID)

Melting point: 214°C

The compounds shown in tables I-V are prepared in analogy to the procedure of
15 example I



1.35 g (4 mol) of the conpound from exanple IV and benzoyll$othr00yanate 5

(720 nmg; 4.4 mol ) were refluxed in acetone (20 m) for

time

stirring. The precipitate

water. After drying,

Table I:

-

_NHR

24 h,:

afteerphgh

the reaction was cool ed and poured onto iced wat er ik t.h-
was isolated by filtration and*W&shied wi th™

in a desicator
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1. N- ( 3- benzof uranyl )urea-derivatives of the general fornmula (f) _

[err] i n which 5 A and D are identical or dif rﬁﬁﬁlmﬂq
and represent hydrogen, straight-chain or branched atyorizbd
al koxycar bonyl, each having up to 6 carbon atons, or o ISR
straight-cFaLn_ ed al kyl having.ug to 6 carbon atons, which is
e
= !
8
g
=%
S8
o
(=¥
= |

R4
Cl
Cl

I

Ex.-No.
La

Table III: (continuation)
X
H




optionally substituted by carboxyl or al koxycarbonyl having?Up to 6.55;

at ons, phenoxy or
cyano, nitro,

benzoyl ,

10

bon=

or represent hal ogen,

trifluoronmethyl, trifluoroneth-

of a formula -OR[err], -S(O[err]Rerr],34.

-(OCHerr]-COJlerr]-NR err

cdr o
oxy §r@3@%}row :
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20 conprfsing hal ogen, cyano,

strai ght-chain or branched al kyl haV|ng up f 6 ,
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- 58 - nitro, hal ogen, carboxy or strg g

branched al koxycar bonyl having up to 6|ic QQthaﬁthT“ﬁ
or - R5 denotes a hydroxyl protecting group S
straight-chain or branched 5 36 - al koxycar bonyl haV|ng up to
6 carbon atons, or denotes strai ght-chain or branched
al kyl havifng atons, which is

substitutqd by|carboxyl, i yht - chai n or
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phenoxyl ,

or
15

phenyl ,

al ky|

Table V:

benzoyl
having up to 3 hetero atons fromthe series conprising N, S!
0, which is optionally substituted by hal ogen,
straight-chain or branched al kyl

Rlerr]
in

trifluornethyl
having up to 4 cafbon

cyano,

or by a 5 to 7-nenbered unsaturated heter cyc (5]
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- 59 - I n which R err] denote$ hydroxyl
strai ght chain or branched al koxycarbonyl having ; o ]g wgyt? a

6 carbon atonms, cycloal kyl having up 3 to 6 carbon atons, ]_.,__ ;"”
pyridyl, pyrrolidinyl or straight chain ogghranched aIkyI havi ng up 5

to 8 carbo | optionally substituted by hal ogen,

R,

Yield
(% of theory)
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Rimye

carboxyl or straight chain or branched al koxycarbonyl havinghup to

6 carbon atons, or denot es phenyl, whi cgh meSe oz)tglbnali@”

substituted by hydroxyl, carboxyl or stitaight ¢haiR or " I
branched al koxy or al koxycar bonyl 10 each having up to 6

car bon atons, L represents an,oxygen or sul fur atom

Rlerr] and Rlerr] are identical or differ'eIQt' and represent hydrogen,

cycl oal kyl having up to 6 carbon atons, straight chain or
branched al kylpreghkRichCRLARPMSs ©OF al kenyl each having up to 8
carbon atons, Or represent benzoyl or aryl having 6 to 10

carbon atons, which are _ optionally nonosubstituted to
trisubstitutedixaympldantical or different substi- : tuents from

the series conprising hal ogen, cyano, nitro, carboxyl, straight-
chain or branched al kyl, al koxy, al koxycarbonyl or acyl each having up to
N-(3-(6-methoxy-2-(4'-methylbenzoyli)benzofuranyl)urea

OQ(NH2

| NF{ CH,
.
H,CO o7 ~co

5 1 g (3.55 mmol) compound of example II was dissolved in dichloromethane
(20 ml), cooled to 0°C and chlorosulphonylisocyanate (0.55 g, 3.99 mmol) in
dichloromethane (10 ml) was added dropwise over 30 min.,, after which the
reaction was brought to room temperature and stirred for an additional 4h. Water
(20 ml) was added and the reaction stirred overnight. The dichloromethane was

10 removed under vacuum and the residue taken up in ethylacetate, washed with
brine, separated and dried over MgSO,. Evaporation affored a solid which was
triturated with pentane to give the title compound (1 g; 3.1 mmol; 87%) as a
yellow solid, mp 258-260°C, f (CH;0H: CH,CI, 1:1) 0.82.

The compounds shown -in table 1 were prepared in analogy to the procedure of
15 example 1:



6 carbon atons, 20 or Rl err]

nitrogen atomforma 5- to 7-nenbered saturated 'heteropchsv sor
optionally having a further O atom - and Rl er Bl Date fecereceeens e
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or acyl
- 60 -

optionally
by a group of a fornmula -NRerr]Rerr], -€R_err],

-OSJerr]Rerr],

Table 1: (continuation)

phenyl
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nonosubstituted to disubstituted byhal.o
S err] R €kft—es

or

henyi™

3 -~ |g
. § § e e e S g
w |~ 00 e~ o v < N
& o (=] o (= o o <o
&)
| a
£ |5 3 I > S 3 ﬁ
= e — N ™~ Q QR N
P
S
~ O
=
Qi-l
™= | W0 ) N — foN — o
™ol o byt « < o0 o 2N
'3} o [3] :S" @D 5"
o
— - — Q
E () (3] (3] % gﬂ u_m
[22] o
o 5 3
-4 an ; : o w am an
[52]
o 3
(= as: a5 ; = - an e
o (@] @) @) o @) ] @)
S |9 |9 Q o |9
o A Q, <, Q, <. 2
o e as) s aw o i s
S
=
A | o o = = N « <




i n which
of Rlerr]

to the latter,

hydr ogen,

at ons,

5 Rlerr] and R err] have the aboveneni
and R err] and are i denti cal
or Rlerr] debates...
and 10 -43 - Rl err] denotegs==ors
straight-chain or branched acyl having up to 6 carbon
—
“ =) S S E ) 2
* < [« )} — N
o o\l ~ N < N e«
&~ o o = o o =]
o
N’
s 1] 2 = S g %
<®
- 3
28 o ° -
=5l $ 8 & = - —
5] o o
- - . 5 ﬁ
E L.
|| % 4 ,1
T x
% | m oo Q Q E j
o~
-4 e o s e e
FI
pd o o o O o o
Q Q Q Q Q Q
QO Q $) Q &) $
a | i) o) e -} =)
S
z .
& = ° > 2 2 S
— —_

Table 1: (continuation)

|oned naan ng

or d| @eNﬁvt




Rl err] denot es hydrogen or straight-chain or branched al kyl having: up to-

¢
car bon at ons, Rlerr} and R[err 100 I,I
are identical or different and represent straight-chain or 15 Date 1 T\D‘ ,,,,,,,, N li
branched al kyl having up to 6 carbon at amg,- benzyl or phenyl& i
and salts thereof. 2. N- ( 3- benzof ur anyl ) ur ea- derivatives of the
formula according to claim1, I n which
Example 21

N-benzoyl-N'-(3-(2-(2',4'-dichlorobenzoyl)-6-methoxybenzofuranyl)thiourea

Cl

135 g (4 mmol) of the compound from exa.mpie IV and benzoylisothiocyanate

5 (720 mg; 4.4 mmol) were refluxed in acetone (20 ml) for 24 h, after which time
the reaction was cooled and poured onto iced water with stirring. The precipitate
was isolated by filtration and washed with water. After drying, in a desicator
under vacuum, the title compound was isolated (1.6 g; 3.3 mmol; 84% yield) as a
yellow solid, mp 100-102°C, f 0,67 (IV).

10 The compounds shown in table 2-6 were prepared in analogy to the procedure of
example 1: '
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formula -ORerr], -S(Oferr]-Rerr], (OCHerr]- CI»[err]wNR[err]R[er
-CONRerr]Rerr], -SONR[err]R[err] 0r-NH-zSCIerr1 3{0(
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denote phenyl, which is optionally nonosubstituted to disubsﬂi%ﬁfé&"’lﬁ:avuﬁﬁ.i

by identical or different substituents fromthe series conprMSthulgﬂNgV“E@ﬁ ..... |
nitro, fluorine, chlorine, brom ne, iodine, carboxyl or straijght-chatnp. mmm====
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Table 3: (continuation)
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62 - Rlerr] denotes phenyl, trifluormethyl foo e
strai ght-chain or branched al kyl hawnbgu%g\t'o1996 |
3 carbon atons, a denotes a number 0, 1 ,0r 2 " e
b denotes a nunber 0 or 1, 5 -49-. Rerr] denotes hydrogen
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Rl err] denotes phenyl, trifluornmethyl or straight-chain or branched alkyb
having up to 3 carbon atons, Rl err] represents hydrogep_lQ“NDM“LSﬁ .....
strai ght-chain or branched al kyl having up to 4 carbon 10 o s s
tert. butoxycarbonyl or a group of the formga -CORerr] in
whi ch _ ' in or branched
al koxycar bojpyl Vi ng up to 4 |carbon atonyg,
cycl opentyl | cydl ohexyl, pyrjdyl, pyrroljdinyl or
strai ght chiin or branched kyl having jup to 5 carbon atons, 15
whi ch is opfion Iég substitu gf by fluorigf, chlorine, brom ne,
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car boxyl
4 carbon at

optionally substituted by hydroxyl,
strai ght chain or branched al koxy or al koxgcar bonyl
each having

sul fur ato

represent hydrogen,
strai ght - chfi n
each havi ngjjup t

phenyl , whi

substitutedjjby i

conpri sing
cyano, nitr
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each having up to 5

Table 5:

chain or branched al kyl,
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Rlerr] and Rlerr] together with the nitrogen atomforma pyﬁﬁﬁffdfﬁy};f

pi peri di nyl

Rl err]

or 5

trisubstituted by
t he series conprising hydroxyl,

nor phol i nyl
represents phenyl, which is optionally nonosubstituted.to .. |
or different substituents from=""
phenyl , cycl opentyl,
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t hi o- -3 -

ng,

and
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cycl ohexyl, fluorine, chlorifne, , ; )
tetrazolyl, thiazolyl, furafyl, pyridyl, trifluoronmethyl} difluoromethyl,
cyano, carboxyl, straight-chjain pr branched Bl kyl, al koxly, al koxycarfponyl
or acyl each having up to 6jcarbpn atons, or phenyl ifs
optionally substituted by pllenyl] which is optionally noposub-
stituted to disubstituted by #& uprine, chlor|ne or brom pe,
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15 and salts thereof. 3. N- (3- benzof ur anyl )urea derl‘§ah \Lgse?g }
of the fornmula according to claiml, in which 5. Adnd 0 95_
are identical or different and represent hydrogen, straight-i héu#-@# B ——~—J
branched acyl or al koxycarbonyl each havingqsup to 4 carbon atons, or 20

strai ght-chain or branched alkyl haV|ng up to 3 carbon_atons mhlch S
optionally gubst tuted Ey cal boxy a avi ng up flo 4 carbon
at ons, phendgxy ol benzoyl, of represent fluorine,| chlorine,
brom ne, ni cyano, triflporonethyl, frifluornmeth §?1 ) or
a group of 1@? -OR[err], -S(Oferr|Rerr], S |
-(OCHerr] [pri]-NR[err]Rerr], 25 - NRlerr]Rlerr],
-Sgerr]-NRffefr]R<err] or-NHHSOerr]Rerf], <
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in which

Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr] and Rlerr] are hdentical”andﬁf?i
denot e hydrogen,
cycl ohexyl, chinolyl, pyridyl, imdazolyl.,s5 .

1, 3-thi azol
or djfferen
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5 chlorine, bromne, iodine, cyano, nitfo: @r—by'a "“”“:ﬁ

strai ght-chain or branched al kyl haVIng up-toe’ 3 Wi §
carbon atons, denote straight-chaif or o
al kyl ; al kenyl or acyl each having - 56 - up to: gfgg@@%dmgﬁ N
atons, or ' denot | Whi i s optionaliy " '
nonosubsti fjut ed] to di substifuted 10 by identical or
different fubstftuents from the seriesj conprising
nitro, flugrine|l chlorine, promne, iodne, or straight-chain
or brancheg al kpxycar bonyl having up tol 3 carbon atjpns, or
R err] %&QPES benzyl 1cetyl or tetfahydropyranyl or straight-chain or
15 branched al koxycair bonyl havi up to 3 carbon atons,
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denotes straight-chain or branched al kyl having up to 4 carbon- e,
atons, which is substituted by carboxyl, hydroxyl, straight- chaln or’
branched acyl or al koxycarbonyl each haV|ng up to 3 carbon atows, 1g NDM‘BQB

phenoxy, benzoyl or by pyridyl, imdazolyl or thienyl, 20 Lo

R5 denotes a group of a formula -Sgersf-Rerr],

I n which Rl err] denot es phenyl , trifluornethyl or
nmet hyl ,

Patent Claims

1. N-(3-benzofuranyl)urea-derivatives of the general formula (I)
R NR-C —NRR®
i @
07 “co-R,
D
in which

5 A and D are identical or different and represent hydrogen, straight-chain or
branched acyl or alkoxycarbonyl, each having up to 6 carbon atoms, or
straight-chain or branched alkyl having up to 6 carbon atoms, which is
optionally substituted by carboxyl or alkoxycarbonyl having up to 6 carbon
atoms, phenoxy or benzoyl, :

10 or represent halogen, carboxyl, cyano, nitro, trifluoromethyl, trifluorometh-
oxy or a group of a formula -OR® -S(O),RS, -(O-CH,-CO),-NR'R,
-CO-NR°RY, -SO,-NR!'R!? or -NH-SO,R,

in which

R’, R6 R® R® R!°, R!! and R!? are identical or different and
15 denote hydrogen, cycloalkyl having 3 to 6 carbon atoms, benzyl or
a 5 to 7-membered saturated or unsaturated heterocycle having up
to 3 heteroatoms from the series comprising N, S and O and to
which a phenyl ring can be fused and which is optionally sub-
stituted by identical or different substituents from the series
20 comprising halogen, cyano, nitro or by a straight-chain or branched
alkyl having up to 6 carbon atoms or

denote straight-chain or branched alkyl, alkenyl or acyl each having
up to 8 carbon atoms, or

denote phenyl, which is optionally monosubstituted to disubstituted
25 by identical or different substituents from the series comprising

A
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a
or
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denotes a nunber 0, 1 or 2, 25 b denqtes -
Rlerr]  denotes hydrogen, methyl or ei hyl 19 NUV 1995
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nitro, halogen, carboxy or straight-chain or branched alkoxycarbonyl
having up to 6 carbon atoms,

or

R’ denotes a hydroxyl protecting group or straight-chain or branched
5 alkoxycarbonyl having up to 6 carbon atoms, or

denotes straight-chain or branched alkyl having up to 8 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 6 carbon atoms,
phenoxyl, benzoyl or by a 5 to 7-membered unsaturated heterocycle
10 having up to 3 hetero atoms from the series comprising N, S and/or
O, which is optionally substituted by halogen, cyano, nitro or by

straight-chain or branched alkyl having up to 6 carbon atoms

or
R’ denotes a group of a formula SOzR”,
15 in which

R"  denotes phenyl, trifluormethyl or straight-chain or branched
alkyl having up to 4 carbon atoms,

a denotes a number 0, 1 or 2,
b denotes a number O or 1,
20 R’ denotes hydrogen or a straight-chain or branched alkyl having up to

4 carbon atoms,

R'®  denotes aryl having up 6 to 10 carbon atoms, trifluoromethyl or
straight-chain or branched alkyl having up to 6 carbon atoms,

R! 'represents hydrogen, straight-chain or branched alky! having up to 6 carbon
25 atoms, an aminoprotecting group or a group of the formula -CO-R!,

——/

I
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Rl err]

denotes phenyl, trifluoronethyl or nethyl, R[err]
represents hydrogen or straight-chain or branched al kyl havwng up1tgo‘\®u 1006

carbon atons or a group of the fornula -CORerr],

whi ch 5
al koxycar
cycl opent

- Rerr] denot es hydr oxyl , stralght chaﬁ' “5f branched
bonyl havi ng -59.up to 3 carbon atons,
yl, cycl ohexyl, pyridyl, pyrrolidinyl or

straight chain or branched al kyl having up to 4 carbon atons,
which is optional | in whighti tuted by fluorine, chlorine, brom ne,
or straight chain or branched al koxycarbonyl having up to 10

car boxyl
3 carbon

10

15

20 .

25

at ons,

L

or

R denotes hydroxyl, straight chain or branched alkoxycarbonyl having

up to 6 carbon atoms, cycloalkyl having up 3 to 6 carbon atoms,
pyridyl, pyrrolidinyl or straight chain or branched alkyl having up
to 8 carbon atoms, which is optionally substituted by halogen,
carboxyl or straight chain or branched alkoxycarbonyl having up to
6 carbon atoms, or

denotes phenyl, which is optxonally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
each having up to 6 carbon atoms,

represents an oxygen or sulfur atom,

R? and R? are identical or different and represent hydrogen, cycloalkyl having up

or

to 6 carbon atoms, straight chain or branched alkyl, alkoxycarbonyl or
alkenyl each having up to 8 carbon atoms, or

represent benzoyl or aryl having 6 to 10 carbon atoms, which are
optionally monosubstituted to trisubstituted by identical or different substi-
tuents from the series comprising halogen, cyano, nitro, carboxyl, straight-
chain or branched alkyl, alkoxy, alkoxycarbonyl or acyl each having up to
6 carbon atoms,

R? and R? together with the nitrogen atom form a 5- to 7-membered saturated

and

heterocycle optionally having a further O atom,

represents phenyl, which is optionally monosubstituted to trisubstituted by
identical or different substituents from the series comprising hydroxyl,
thiophenyl, cycloalkyl having up to 3 to 6 carbon atoms, halogen, nitro,
tetrazolyl, thiazolyl, furanyl, pyridyl, trifluoromethyl, difluoromethyl,
cyano, carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl
or acyl each having up to 8 carbon atoms, or

* c L N S *
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denotes phenyl, which is optionally substituted by hydroxyl, .
carboxyl or straight chain or branched al koxy or alkoxycarbonyl 1g NUV @96

each having up to 3 carbon atons, L represents;ant oxygen O i
sul fur atom 15 Rlerr] and R[err] are identical or different and LR
represent hydrogen, cyclobutyl, .60- cyclopentyl, cyclohexyl or

strai ght-chain or branched al kyl, alkoxycarbonyl or al kenyl

each having up to 5 carbon atons, represent benzoyl or

phenyl, which are Ophd:xﬁﬂahéy l-jrb%hbﬁthlﬁﬁéﬂtlﬁy tghenyl, which is optionally
substltuted by |dent|calb fJe B tlgﬂents fromthe series

conprising 20 onomls??1 r'P QHWS BnPhe, i odine, car boxy,

cyano, nitro or by hyatgraqubfaformula -NRISR17 -S %)6805 ?ob@{&ﬁ’@&o,al kyl ,

al koxy or al koxycarbonyl each having up to 3 car bon atons,
in which
5 R!® and R'7 have the abovementioned meaning of R’ and R® and are

identical or different to the latter,
or
R!S  denotes hydrogen,
and

10 R'7  denotes straight-chain or branched acyl having up to 6 carbon
atoms,

R denotes hydrogen or straight-chain or branched alkyl having up to 6
carbon atoms,

R and R? are identical or different and represent straight-chain or
15 branched alkyl having up to 6 carbon atoms, benzyl or phenyl,

and salts thereof.
2. N-(3-benzofuranyl)urea-derivatives of the formula according to claim 1,
in which |
A and D are identical or different and represent hydrogen, straight-chain and
20 branched acyl or alkoxycarbonyl each having up to 5 carbon atoms or
straight-chain or branched alkyl having up to 4 carbon atoms wich is

optionally substituted by carboxyl, hydroxyl, alkoxycarbonyl having up to
5 carbon atoms, phenoxy or benzoyl, or

* c L m S * .



or

Rlerr] and Rlerr] together with the nitrogen atdmfor

pyrrolidinyl ring,

is optionally nonosubstituted to trisubstituted by

25

and Rl err] represent phenTQ N

HaEE identi ¢

|

cal |

or different substituents fromthe series conprising hydroxyr Thi 0-

phenyl,

cycl opentyl,

10

15

20

25

cycl ohexyl,

represent fluorine, chlorine, bromine, nitro, trifluoromethy! or a group of a
formula -OR%, -S(0),-R%, (O-CH,-CO0),-NR'R®, -CO-NR°R'?,
-SO-NR!'R!2 or -NH-SO,-R",

in which

R’, R6, RE R® R!% R! and R!? are identical or different and denote

or

or

hydrogen, cyclopropyl, cyclopentyl, cyclohexyl, chinolyl, pyridyl,
imidazolyl, 1,3-thiazoly! or thienyl, which are optionally substituted
by identical or different substituents from the series comprising
fluorine, chlorine, bromine, iodine, cyano, nitro or by a straight-
chain or branched alkyl having up to 5 carbon atoms,

denote straight-chain or branched alkyl, alkenyl or acyl each having
up to 6 carbon atoms, or

denote phenyl, which is optionally monosubstituted to disubstituted
by identical or different substituents from the series comprising
nitro, fluorine, chlorine, bromine, iodine, carboxyl or straight-chain
or branched alkoxycarbonyl having up to 5 carbon atoms,

denotes benzyl, acetyl or tetrahydropyranyl or straight chain or
branched alkoxycarbonyl having up to 4 carbon atoms,

denotes straight-chain or branched alkyl having up to 6 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 4 carbon atoms,
phenoxyl, benzoyl or by pyridyl, imidazolyl, thienyl or furyl, which
are optionally substituted by fluorine, chlorine, bromine, cyano,
nitro or by straight-chain or branched alkyl having up to 4 carbon
atoms,

. denotes a group of a formula —SOz~R‘4,

in which

TS

fluorine,6kchlorine, bromne, nitro, tetra-



-66 - zolyl, thiazolyl, furanyl, pyridyl, trlfluororrethyl

eﬁgﬁ_ ,,,,,, r

di fl uoronet hyl, cyano, car boxyl, strai ght-chai:n~or- branﬁ

al kyl , al koxy, al koxycarbonyl or acyl each hav1ng Ubgt“ % .......
carbon atons, or phenyl is optionally substltuged'by;"

which is optionally nmonosub- 5 -62stituted to disubsStituted by
chl ori ne, and salts thereof. 4.

N- (13- benzof uranyl ) ur ea- der, Avatlves according to claim1 to 3 for therapeu-
tic use. _ denotes phenyl, trifluormethyl or stralght-cham or branched

alkyl having up to 3 carbon atoms,

a denotes a number 0, 1 or 2,
b denotes a number O or 1,
5 R’ denotes hydrogen or a straight-chain or branched alkyl having up to

3 carbon atoms,

R1®  denotes phenyl, trifluormethyl or straight-chain or branched alkyl
having up to 3 carbon atoms, -

R! represents hydrogen, straight-chain or branched alkyl having up to 4 carbon
10 atoms, tert.butoxycarbonyl or a group of the formula -CORP

in which

R denotes hydroxyl, straight chain or branched alkoxycarbonyl having
up to 4 carbon atoms, cyclopentyl, cyclohexyl, pyridyl, pyrrolidinyl
or straight chain or branched alkyl having up to 5 carbon atoms,

15 which is optionally substituted by fluorine, chlorine, bromine,
carboxyl or straight chain or branched alkoxycarbonyl having up to
4 carbon atoms, or
denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
20 each having up to 4 carbon atoms,

L represents an oxygen or sulfur atom,

R? and R?® are identical or different and represent hydrogen, cyclobutyl,
cyclopentyl, cyclohexyl or straight-chain or branched alkyl, alkoxycarbonyl
or alkenyl each having up to 6 carbon atoms, or

25 represent benzoyl or phenyl, which are optionally monosubstituted to tri-
substituted by identical or different substituents from the series comprising
fluorine, chlorine, bromine, iodine, carboxyl, cyano, nitro or by a straight-

-

R 0 G




5. The process for the preparation of N-(3- benzofuranyl)urea derlvatlves .

10 according to claiml1l to 3 characterized in that u '
of the general formula (I1) [err]nPB Rgﬁ 1996

10

15

20

25
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chain or branched alkyl, alkoxy or alkoxycarbonyl each having up to 5
carbon atoms, '

or

R? and R® together with the nitrogen atom form a pyrrolidinyl, piperidinyl or
morpholinyl ring,

and

R* represents phenyl, which is optionally monosubstituted to trisubstituted by
identical or different substituents from the series comprising hydroxyl, thio-
phenyl, cyclopentyl, cyclohexyl, fluorine, chlorine, bromine, iodine, nitro,
tetrazolyl, thiazolyl, furanyl, pyridyl, trifluoromethyl, difluoromethyl,
cyano, carboxyl, straight-chain or branched alkyl, alkoxy, alkoxycarbonyl
or acyl each having up to 6 carbon atoms, or
phenyl is optionally substituted by phenyl, which is optionally monosub-
stituted to disubstituted by fluorine, chlorine or bromine,

and salts thereof.
3. N-(3-benzofuranyl)urea-derivatives of the formula according to claim 1,
in which

A and D are identical or different and represent hydrogen, straight-chain or
branched acyl or alkoxyca:bonyi each having up to 4 carbon atoms, or
straight-chain -or branched alkyl having up to 3 carbon atoms, which is
optionally substituted by carboxyl or alkoxycarbonyl having up to 4 carbon
atoms, phenoxy or benzoyl, or represent
fluorine, chlorine, bromine, nitro, cyano, trifluoromethyl, triftuormethoxy,
or a group of a formula -OR3, -S(O)aR6, -(O—CHZ-CO)b-NR7R8,
-CO-NR’R'’, -S0O,-NR!'R!? or -NH-SO,R"3,

in which

*x ¢ L M s %



| n-whi ch A, D, Rerr] and Rerr] have the abovenentij
15 are reacted with conpounds of the general fornmula (11 ”E%*o- ______________________
Rlerr]-N=C=L (II1) i n which L and Rlerr] RS0 the

abovenenti oned neani ng

10

15

20

25
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in inert solvents, if appropriate in the
presence of a base and/or in the presenceqof 20 an auxiliary,

R’ RS R® R’ R R!! and R!? are identical and denote hydrogen,

or

or

R7

cyclopropyl, cyclopentyl, cyclohexyl, chinolyl, pyridyl, imidazolyl,
1,3-thiazolyl or thienyl, which are optionally substituted by identical
or different substitutents from the series comprising fluorine,
chiorine, bromine, iodine, cyano, nitro or by a straight-chain or
branched alkyl having up to 3 carbon atoms,

denote straight-chain or branched alkyl, alkeny!l or acyl each having
up to 3 carbon atoms, or

denote phenyl, which is optionally monosubstituted to disubstituted
by identical or different substituents from the series comprising
nitro, fluorine, chiorine, bromine, iodine, carboxyl or straight-chain
or branched alkoxycarbonyl having up to 3 carbon atoms,

—

denotes benzyl, acetyl or tetrahydropyranyl or straight-chain or
branched alkoxycarbonyl having up to 3 carbon atoms,
denotes straight-chain or branched alkyl having up to 4 carbon
atoms, which is substituted by carboxyl, hydroxyl, straight-chain or
branched acyl or alkoxycarbonyl each having up to 3 carbon atoms,
phenoxy, benzoyl or by pyridyl, imidazolyl or thienyl,

denotes a group of a formula -SOz-RM,

in which

R¥  denotes phenyl, trifluormethyl or methyl,
denotes a number 0, 1 or 2,

denotes a number O or 1,

denotes hydrogen, methyl or ethyl,

R

T

!
1
i
|
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- 67 - and in the case of Rlerr]/Rerr] = H and L= 0 ¢t

the general formula (I1) are reacted with conpounds of “thé |

formula (111a) E-SJerr]-N=C0O_ ., Pgnﬁé 1996 l

and in the case of Rerr]/Rerr] = Hand L = S, =
- 65 -

R denotes phenyl, triﬂuoromethyl or methyl,

R! represents hydrogen or straight-chain or branched alkyl having up to 3
carbon atoms or a group of the formula -CO-R'3,

in which

5 R denotes hydroxyl, straight chain or branched alkoxycarbonyl having
up to 3 carbon atoms, cyclopentyl, cyclohexyl, pyridyl, pyrrolidinyl
or straight chain or branched alkyl having up to 4 carbon atoms,
which is optionally substituted by fluorine, chlorine, bromine,
carboxyl or straight chain or branched alkoxycarbonyl having up to

- 10 3 carbon atoms, or
denotes phenyl, which is optionally substituted by hydroxyl,
carboxyl or straight chain or branched alkoxy or alkoxycarbonyl
each having up to 3 carbon atoms,

L represents an oxygen or sulfur atom,

15 R%2 and R® are identical or different and represent hydrogen, cyclobutyl,
cyclopentyl, cyclohexyl or straight-chain or branched alkyl, alkoxycarbonyl
or alkenyl each having up to 5 carbon atoms, or |
represent benzoyl or phenyl, which are optionally monosubstituted to tri-
substituted by identical or different substituents from the series comprising

20 fluorine, chlorine, bromine, iodine, carboxy, cyano, nitro or by a straight-
chain or branched alkyl, alkoxy or alkoxycarbonyl each having up to 3
carbon atoms,

or
R? and R? together with the nitrogen atom form a pyrrolidinyl ring,

25 and
R* represents phenyl, which is optionally monosubstituted to trisubstituted by

identical or different substituents from the series comprising hydroxyl, thio-
phenyl, cyclopentyl, cyclohexyl, fluorine, chlorine, bromine, nitro, tetra-

[

| L A
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5 conpounds of the general fornula (11) are reacted with NH[e{r]Sﬂ\l
and in case of Rerr], Rerr] and/or Rerr] [err] Hthe am‘no gr ép?\\ ?rfmﬁ
derivated optionally by comon et hods. Q
conposition containing at |east one N (3-benzofuranyl)ur ea Lderwai i=ver
according to claiml1l to 3 and a pharnmacol ogggal |y acceptable diluent. 10
7. A conposition according to claim6 for the treatment of acute and
chronic i nfl ammat ory processes. 8. The process for the
preparation of conposgolyl, otinazmd;dprfdnanyj tpymlbrhl mifliosomietliyl, difluorogtetindc tcpanaz ed
in that the N-(3-ben n t

stomary auxiliaries %Q%Eﬁ@ﬁk%@ﬁ??h ﬁdag?dem%gl %Jgéix ltbfxglﬂarbonyl or acyl

each havmg up to 5 carbon atoms, or

phenyl is optionally substituted by phenyl, which is optionally monosub-
5 stituted to disubstituted by chlorine,

and salts thereof.

4. N-(3-benzofuranyl)urea-derivatives according to claim 1 to 3 for therapeu-
tic use.

5. The process for the preparation of N-(3-benzofuranyl)urea—derivatives
10 according to claim 1 to 3 characterized in that

compounds of the general formula (IT)

1
A NH-R
S—co-R, @
o

in which
A, D, R! and R* have the abovementioned meaning
15 are reacted with compounds of the general formula (IIT)
kz-N=c=L (I1D)
in which
L and R? have the abovementioned meaning

in inert solvents, if appropriate in the presence of a base and/or in the presence of
20 an auxiliary,

R

| IR




15 Q. Use of N-(3-benzofuranyl)urea-derivatives accor;id'.if__'hg tocl aim1 .
to 3 for the preparation of nedi canents. 10'i N )
to claim9 for the preparation of nedicaments for the il wtrea ﬁEﬂP{/dqgQQ
acute and chronic inflanmmtory processes. [
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and in the case of R/R*=H and L= 0 compounds of the general formula (II)
are reacted with compounds of the general formula (IIIa)

E-SO,-N=C=0 (Illa)
and in the case of RZR3>=Hand L = S,
5 compounds of the general formula (II) are reacted with NH,SCN,

and in case of R}, R? and/or R3 = H the amino groups are derivated optionally by
common methods.

6. The composition containing at least one N-(3-benzofuranyl)urea-derivative
according to claim 1 to 3 and a pharmacologically acceptable diluent.

10 7. A composition according to claim 6 for the treatment of acute and chronic
inflammatory processes.

8. The process for the preparation of compositions according to claim 6 and 7
characterized in that the N-(3-benzofuranyl)urea-derivative together with cu-
stomary auxiliaries in brought into a suitable application form.

15 9. Use of N-(3-benzofuranyl)urea-derivatives according to claim 1 to 3 for the
preparation of medicaments.

10.  Use according to claim 9 for the preparation of medicaments for the
treatment of acute and chronic inflammatory processes.

Ty
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N-(3-benzofuranyl)urea-derivatives

Abstract

N-(3-benzofuranyl)urea-derivatives are prepared by reacting of 3-amino-substituted
benzofuranes with appropriate substituted isocyanates or isothiocyanates. The N(3-
benzofuranyl)urea-derivatives can be used as active ingredients in medicaments
particularly for the treatment of acute and chronic inflammatory pg_oc‘e'éses.



