Het erocycl, | am de-substituted thiazoles, pyrroles and
t hi ophenes The invention relates to

het er ocycl yl am de-substituted thiazoles, pyrroles and
t hi o- phenes and nethods for their preparation, their
use for the treatnment and/or prophy- |axis of diseases
as well as their use for the production of nedi canents
for the treat- nent and/or prophylaxis of diseases, in
particular for use as antiviral agents, espe- cially
agai nst cytonegal oviruses. WO 99/ 23091 descri bes
aromati c heterocyclic conpounds as anti inflamatory
agents which, inter alia, may al so be suitable for the
treatnment of viral infections and WO 04/052852

descri bes 3-pyrrolylurea derivatives as antiviral
agents which carry a carbocycle as a substituent on
the urea. Although structurally different agents having
antiviral activity are available on the market, the
therapies currently available with ganciclovir,

val ganciclovir, foscarnet and cidofovir are associ ated
with severe side effects, for exanple nephrotoxicity,
neutropenia or thronmbocytopenia. In addition, it is

al ways possible for resistances to devel op. Novel
agents for an effective therapy are therefore
desirable. 2 One object of the present invention is
therefore to provide novel conpounds having the sane
or inproved antiviral activity for the treatnent of
viral infectious diseases in humans and animals. It
has surprisingly been found that the substituted

het erocycl es described in the present invention have
high antiviral activity.

Heterocyclylamide-substituted thiazole roles and thiophenes

The invention relates to heterocyclylamide-substituted thiazoles, pyrroles and thio-
phenes and methods for their preparation, their use for the treatment and/or prophy-
laxis of diseases as well as their use for the production of medicaments for the treat-
ment and/or prophylaxis of diseases, in particular for use as antiviral agents, espe-

cially against cytomegaloviruses.

WO 99/23091 describes aromatic heterocyclic compounds as antiinflammatory
agents which, inter alia, may also be suitable for the treatment of viral infections and
WO 04/052852 describes 3-pyrrolylurea derivatives as antiviral agents which carry a

carbocycle as a substituent on the urea.

Although structurally different agents having antiviral activity are available on the
market, the therapies currently available with ganciclovir, valganciclovir, foscarnet
and cidofovir are associated with severe side effects, for example nephrotoxicity,
neutropenia or thrombocytopenia. In addition, it is always possible for resistances to

develop. Novel agents for an effective therapy are therefore desirable.



The present invention relates to conmpounds of fornula
R HHI1 I), OANYNRO inwhich R represents a
group of formula R6 -NN-Ror -N ~ -R R whereby
represents the linkage site to the carbonyl group, R
represents phenyl or 5- or 6-nenbered heteroaryl, 3
wher ei n phenyl and heteroaryl may be substituted wth
Ito 3 substitu- ents, whereby the substituents are

sel ected i ndependently of one an- other fromthe group
consi sting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronethyl, difluorornethyl, trifl uoronethoxy,

di fl uoro- nethoxy, nonofl uoronet hoxy,
trifluororethylthio, C -GC6,-alkyl, C C6- alkoxy,

hydr oxycar bonyl, C, -C-al koxyéarbonyl, amino, C-C, -

al kyl am no, am nocar bonyl and C, - Ca-al kyl am nocar bonyl ,

One object of the present invention is therefore to provide novel compounds having
the same or improved antiviral activity for the treatment of viral infectious diseases

in humans and animals.

1t has surprisingly been found that the substituted heterocycles described in the

present invention have high antiviral activity.

The present invention relates to compounds of formula

T
O)\A/Nj]/N\RZ
)

M,

in which

R! represents a group of formula

RS
: o
N/7L\N_H3 or ./N\_/N\R"
el
whereby
* represents the linkage site to the carbonyl group,

R} represents phenyl or 5- or 6-membered heteroaryl,



R represents phenyl or 5- or 6-nenbered heteroaryl,
wher ei n phenyl and heteroaryl may be substituted with 1
to 3 substitu- ents, whereby the substituents are

sel ected i ndependently of one an- other fromthe group
consi sting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronethyl, difluoronethyl, trituoronethoxy,

di fl uoro- nethoxy, nonofl uoronet hoxy,
trifluoronethylthio, C -C6-alkyl, C -Cr,- alkoxy,

hydr oxycar bonyl, C- C6-al koxycar bonyl, am no, C -C, -

al kyl am no, am nocarbonyl and C, -C, - al kyl am nocar bonyl ,
and R and R6 independently of one another represent
hydr ogen, nethyl or ethyl, R3- represents phenyl,

wher eby phenyl may be substituted with 1 to 3
substituents, whereby the substituents are sel ected
|ndependentlVh@?mdﬁénéﬁ@i%%¢0¢ﬁﬁﬁvbﬁém§ﬂb®®“@bﬁio3Sum“m

sisting of h@ﬂ]t@gﬁfé{ebl}‘yw %M)tu&]&' afré &Qﬁt@ﬂ&ﬁd@yéndently of one an-

dlfluoroneth¥ g&hfﬁ%ononet fﬁ ifl o%onet XY nitro,

monof | uor onetHS% N b %%6%%?%%1? o8y - XgmxyI%

and C, - Cb- al kanry, Uﬁmomﬂméphe®@mt®n%h@r@UboahWMuwﬂuHQU#o

N#NSR Remethoxy, monofluoromethoxy, trifluoromethylthio, C,-Cs-alkyl, C,-Cs-
alkoxy, hydroxycarbonyl, C,-Cs-alkoxycarbonyl, amino, Ci-C,-

alkylamino, aminocarbonyl and C;-Ce-alkylaminocarbony],
R represents phenyl or 5- or 6-membered heteroaryl,

wherein phenyl and heteroaryl may be substituted with 1 to 3 substitu-
ents, whereby the substituents are selected independently of one an-
other from the group consisting of halogen, hydroxy, oxo, nitro,
cyano, trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoro-
methoxy, monofluoromethoxy, trifluoromethylthio, C,-Cs-alkyl, C,-Cs-
alkoxy, hydroxycarbonyl, C;-Ce-alkoxycarbonyl, amino, C-C-

alkylamino, aminocarbonyl and C.-C.-alkylaminocarbonyl,
and
R* and R° independently of one another represent hydrogen, methyl or ethyl,
R? represents phenyl,

whereby phenyl may be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the group con-
sisting of halogen, hydroxy, trifluoromethyl, difluoromethyl, trifluorometh-
oxy, difluoromethoxy, monofluoromethoxy, trifluoromethylthio, C,-C,-alkyl
and C,;-C.-alkoxy,



# or 5 9 whereby represents the linkage site to the
carbonyl group, # represents the linkage site to the
nitrogen atomof the urea, R represents C, -C6-al kyl,
wher eby al kyl may be substituted with a substituent,
whereby the substituent is selected fromthe group
consisting of C, -C6-cycloalkyl, G66-C OGaryl and S or
6- menbered heteroaryl, wherein cycloal kyl, aryl and
het eroaryl may be substituted with | to 3
substituents, whereby the substituents are sel ected

i nde- pendently of one another fromthe group

consi sting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronmethyl, difluoromethyl, trifluoronethoxy,

di f | uor omet hoxy, nonof | uorongt hoxy, trif-

| uoronet hylthio, C -GC6-alkyl, C, -C6-alkoxy,

hydr oxycar bonyl, C, -C al koxycarbonyl, am no,

C, - £6- alekriebeatriargmupafiionrodlar honyl  and

C, - C6-al kyl am nocarbonyl, 5 and R6 and R

i ndependently of one another represent hydrogen

hal ogen or \\Yfi:7// \\j;_jr//

whereby
represents the linkage site to the carbonyl group,
# represents the linkage site to the nitrogen atom of the urea,

R’ represents C;-Cg-alkyl,

whereby alkyl may be substituted with a substituent, whereby the
substituent is selected from the group consisting of Ci-Cs-cycloalkyl,

Ce-Cro-aryl and 5- or 6-membered heteroaryl,

wherein cycloalkyl, ary!l and heteroaryl may be substituted with
1 to 3 substituents, whereby the substituents are selected inde-
pendently of one another from the group consisting of halogen,
hydroxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl,
trifluoromethoxy, difluoromethoxy, monofluoromethoxy, trif-
luoromethylthio, Ci-Cealkyl, C-Ce-alkoxy, hydroxycarbony],
Ci-Cg-alkoxycarbonyl, amino, Ci-Cg-alkylamino, aminocarbonyl

and C;-Cg-alkylaminocarbonyl,



C.-C6-al kyl, whereby al kyl nmay be substituted with a
substituent, whereby the substituent is selected from
the group consisting of C3-C6-cycloal kyl, Co Go-aryl
and 5- or 6-nenbered heteroaryl, wherein cycloal kyl,
aryl and heteroaryl may be substituted with 1 to 3
substituents, whereby the substituents are sel ected

i nde- pendently of one another fromthe group

consi sting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronmethyl, difluoronmethyl, tri- fluoronethoxy,

di fl uor onet hoxy, nonofl uoronet hoxy, trifl uo-
ronmet hyl t hi o, Cl-C6-al kyl, Cl1-C6-al koxy,

hydr oxycar bouyl, C, -Ca- alko%ycarbonyl amno, GC

al kyl am no, aninocarbonyl and

C, - Cn-al kyl am nocar bonyl, and their salts, their

sol vat e$™and the sol vates of their salts. Conmpounds of
the invention are the conpounds of formula (1) and
Eg%guf]g; 8]@ I}ﬁlgée}/pgrt} il)g%grgréegtar\{oaﬁeeréelgrg eﬁthﬁyds?ﬁgn hal ogen or
enconpassed byfakyhrul a (1) and their salts, solvates
and solvates of the salts as well as the conmpounds
enconpassed by fornula (1) and nmentioned bel ow as
exenpl ary enBFaEiOHetrs npicPet Bjttuteh e @ s¥sitieres Whprgby the
sol vat es of ibﬁh&ﬁlk&wwuﬁﬁﬁ&ahhﬁgmuﬁh@wﬁ@ﬂpeuﬂdsqukaw,

ment i oned be&9¥’ 2ﬂ3d§ G QMR R hQ&o& frula (1), are

not al r eady [ Vates an solv es of the salts.
The conpounds of the invention may, depending on their

structure, exist whbrein cycloalkyl, aryl and heteroaryl may be substituted with
1 to 3 substituents, whereby the substituents are selected inde-
pendently of one another from the group consisting of halogen,
hydroxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl, tri-
fluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluo-
romethylthio, Ci-Cealkyl, Ci-Cs-alkoxy, hydroxycarbonyl,
C-Cs-alkoxycarbonyl, amino, C;-Cs-alkylamino, aminocarbonyl

and C;-Cg-alkylaminocarbonyl,
and their salts, their solvates and the solvates of their salts.

Compounds of the invention are the compounds of formula (1) and their salts,
solvates and solvates of the salts; the compounds of the formulae mentioned below
and encompassed by formula (I) and their salts, solvates and solvates of the salts as
well as the compounds encompassed by formula (I) and mentioned below as
exemplary embodiments and their salts, solvates and solvates of the salts, insofar as
the compounds mentioned below, and encompassed by formula (1), are not already

salts, solvates and solvates of the salts.

The compounds of the invention may, depending on their structure, exist in
stereoisomeric forms (enantiomers, diastereomers). The invention therefore relates to

the enantiomers or diastereomers and their respective mixtures. The stereoisomeri-



stereoisoneric forns (enantioners, diastereoners). The
invention therefore relates to the enantioners or

di astereoners and their respective m xtures. The
stereoi sonmeri 6 cally uniformconstituents can be
isolated in a known manner from such m xtures of
enantioners and/ or diastereoners. \Were the conpounds
of the invention can exist in tautonmeric forns, the
present invention enconpasses all tautomeric forns,
Salts preferred for the purpose of the present

i nvention are physiologically acceptable salts of the
compounds of the invention. Al so included, however, are
salts which thenselves are not suitable for

phar maceuti cal applications lut which can be used, for
exanple, for the isolation or purification the
compounds of the invention. Physiologically acceptable
sal t4ly SPHUREORBINFOIITARS Dol eflan jp U@ ener e gde aifudes of
addétan6em&adrdgor @fasteiemgéral aci ds, carboxylic acids and
sul fonic acids, for exanple salts of hydrochloric
acid, hydrobrom c acid, sulfuric acid, phosphoric acid,
et Wawaeshi¢ famoundscifdhe mivdmaipesad éxdaiic taadindyic forms, the present
t ol HEORRHIeEQRIGs A% Gueding aRGS Ul foni ¢ - acid,

napht hal enedi sutfonic acid, acetic acid,
trifluoroacetic acid, propionic acid, lactic acid,

t ar S22 pefep€d Gy tHIBluipeseast ki, présért krivent@Giagh pHytBBEit L1y A€destable
nalghcoﬁﬁjqoandrgﬁn% i C v%.id. Phxaiglogkggllﬁ ts whic
acc8pt abl'€ SAPYY S teénébﬁﬂﬁdﬂﬁ§ OF I hE Y et B 1Sy
i ncthgoeeleapregiot gfitabls fralphivasesyticat aprhicaions byt wikgh @ be used,

exampbanpndioP iR nabh ¥rpudlidabl teRbdbousadd drshdih@ntion.
exanpl e sodi um and potassium salts), alkaline earth

nmetal salts (for exanple cal cium
Physiologically acceptable salts of the compounds of the invention include acid

addition salts of mineral acids, carboxylic acids and sulfonic acids, for example salts
of hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid,
methanesulfonic acid, ethanesulfonic acid, toluenesulfonic acid, benzenesulfonic
acid, naphthalenedisulfonic acid, acetic acid, trifluoroacetic acid, propionic acid,
lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid and benzoic

acid.

Physiologically acceptable salts of the compounds of the invention also include salts
of usual bases, such as, by way of example and preferably, alkali metal salts (for
example sodium and potassium salts), alkaline earth metal salts (for example calcium
and magnesium salts) and ammonium salts derived from ammonia or organic
amines having 1 to 16 carbon atoms, such as, by way of example and preferably,
ethylamine, diethylamine, triethylamine, ethyldiisopropylamine, monoethanolamine,
diethanolamine, triethanolamine,  dicyclohexylamine,  dimethylaminoethanol,
procaine, dibenzylamine, N-methylmorpholine, arginine, lysine, ethylenediamine and

N-methylpiperidine.

Solvates for the purpose of the present invention, refer to those forms of the

compounds of the invention which in the solid or liquid state form a complex by



and magnesi um salts) and amoni um salts derived from
anmonia or organic amnes having 1 to 16 carbon atons,
such as, by way of exanple and preferably, ethylam ne,
di et hyl am ne, triethylam ne, ethyldiisopropylam ne,
nonoet hanol am ne, di et hanol am ne, triethanol am ne,

di cycl ohexyl am ne, di nethyl am noet hanol, procaine,

di benzyl am ne, N-rnethyl nor phol i ne, arginine, |ysine,

et hyl enedi amre and N nethyl pi peridine. Solvates for

t he purpose of the present invention, refer to those
fornms of the conpounds of the invention which in the
solid or liquid state forma conplex by 7 coordination
with sol vent nol ecul es. Hydrates are a special form of
solvates in which the coordination takes place with
water. Furthernore, the present invention also extends
to ﬁP@HW@@@‘6?‘Ph@mdﬁﬁﬁﬁghdgd%¢s¥ﬁéﬂmpﬁﬁ@ﬁtP%ﬁwm?ﬁé“mmh
t er nhé PoRIttIgstake paap@saes conpounds whi ch thensel ves
may be biologically active or inactive but which,
during their residence tine in the body, are converted
i nt Fuchempowgnttis pefent meentinw el ¢xgandy th @rodeyganfpthe compounds of the

et ghahliGalmy «@h Ryl f/ye%komaa@lzsl BinpolrRE wWhhe tRMﬁs@@&emgf be
thelgresent invention, the substituents have t

f ol 1 BRI s ?fg“aC“KFn‘?“éévg’CE pEEDS thelg SersE \Nf%eé” t*}éil Bogy. are
per seaveandintatdaipoamdt of @lekiyventiom(fa@lekonpte matakyticalyi mdydrolyti-
al koxygar bonyl and al kyl - am nocarbonyl represent a

i near or branched al kyl radical generally having 1 to

6 ("C - C,,-alkyl"), preferably 1 to 4, particularly

pr efigF &b lp¥rpdse oPthd preGeat MO tiaH, ABsubsMie M@ MavRfhe following meaning,

unless specified otherwise:

Alky!l per se and “alk” and “alkyl” in alkoxy, alkylamino, alkoxycarbonyl and alkyl-

aminocarbonyl represent a linear or branched alkyl radical generally having 1 to 6 (“C;-
Ce-alkyl”), preferably 1 to 4, particularly preferably 1 to 3, carbon atoms, by way of
example and preferably methyl, ethyl, n-propyl, isopropyl, tert-butyl, n-pentyl and n-

hexyl.

Alkoxy, by way of example and preferably, represents methoxy, ethoxy, n-propoxy,

isopropoxy, tert-butoxy, n-pentoxy and n-hexoxy.

Alkylamino represents an alkylamino radical having one or two alkyl substituents
(selected independently of one anocther), by way of example and preferably methyl-
amino, ethylamino, n-propylamino, isopropylamino, tert-butylamino, n-pentylamino,
n-hexylamino, N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-
methyl-N-n-propylamino, N-isopropyl-N-n-propylamino, N-t-butyl-N-methylamino, N-
ethyl-N-n-pentylamino and N-n-hexyl-N-methylamino. C,-Cs-Alkylamino represents,
for example, a monoalkylamino radical having 1 to 3 carbon atoms or a dialkylamino

radical having 1 to 3 carbon atoms per alkyl substituent.



exanpl e and preferably nethyl, ethyl, n-propyl,

i sopropyl, tert-butyl, n-pentyl and n- hexyl. Al koxy,
by way of exanple and preferably, represents methoxy,

et hoxy, n-propoxy; isopropoxy, tert-butoxy, n-pentoxy
and n- hexoxy. Al kylam no represents an al kyl am no

radi cal having one or two al kyl substituents (selected
i ndependent|ly of one another), by way of exanple and
preferably nethyl- am no, ethylam no, n-propyl ainino,

i sopropyl am uo, tert-butylam no, n-pentylam no,

n- hexyl am no, NN-di net hyl am no, NN-di et hyl am no,

N- et hyl - N- et hyl ami no, N net hyl - N-n- propyl am no,
N-isopropyl .N-n-propylam no, Nt-butyl-N nethylam no,
N- et hyl - N-n-pentyl am no and8N- n- hexyl - N- et hyl ani no.

C -C -A kylam no represents, for exanple, a
nonoal kyl am no radi cal haV|n% 1 to 3 carbon atonms or a
di aflkoHveasRoREl Y athycall RVt mEd 1rreferatly. ciAPBBRtS by Ay grgonyl.
al kythoxstdisdniit u@ﬁﬁopox&arbﬁhiﬂpX;@ﬁbbb)@ﬂiﬂbo,nylbytemytoﬁ)fca@Kr@mp|ne

and &'Eo%&c%rb%%%dﬁﬁ?%%sc%% 5, et hoxycar bonyl ,
et hBxycar b n DfOpOxyahrbonyl lsopropoxycarbonyl,

tert-but oxycarbonyl, n- pentoxycarbonyl and

= hg@&iﬁ%ﬁ&ﬁﬂ%ﬁ'repr&&Q@Myﬁ‘%%c%&yﬁ rabifel ﬁu@vﬁ&n&é o@'ﬂm alkyl

al kyl am nocar bon di cal’ havi ng one or two (%%

s ub§‘tb?“t“ﬂf§ﬁt(§left§de‘|“%“é“€féjd“ﬁ'Yrﬂ:ﬁ éﬁee%?a@ﬁft by a¥ Ofcfﬁ@”“%lﬁﬂt gf§rably
by wayyleminexamplie etapemippeafbendbh-yropyraiihyda doon noic@rt dpglayino-
et hyarl%m/ln Q&?Bmwinoca%f} Io%ydeﬁt? %%?arr%q lyI n- hexglamlqocarbonyl

i sopro y am no- carbon am nocar

n- peAtY PR HBESRBYRY | %ﬁ\} 41%%}1‘%%’” et bofyihy- “Nemiethylamino-
N, Neathiofrglf Wythedimyil- weﬁ;abpky@nyﬂlqcarmmydmtd@)wpgm AERY BAamptarbonyl,
N- e’\lné“-ﬁu 1.'1‘(%89{}1%5‘&'1)0@1, N-ethyl-N-n-pentylaminocarbonyl and N-n-
hexyl-N-methylaminocarbonyl. C;-Cs-Alkylaminocarbonyl represents, for example, a
monoalkylaminocarbonyl radical having 1 to 3 carbon atoms or a dialkylamino-

carbony! radical having 1 to 3 carbon atoms per alkyl substituent,

Aryl represents a mono- or bicyclic aromatic carbocyclic radical generally having 6 to

10 carbon atomns; by way of example and preferably phenyl and naphthyl.

For the purpose of the invention, S- or 6-membered heteroaryl generally represents
an aromatic monocyclic radical having S or 6 ring atoms and up to 4 heteroatoms
from the series S, O and/or N. The heteroaryl radical may be attached via a carbon
atom or a heteroatom. The following radicals may be mentioned by way of example
and preferably: thienyl, furyl, pyrrolyl, thiazolyl, oxazolyl, pyrazolyl, imidazolyl,
pyridyl, pyrimidy! and pyridazinyl.

Cycloalkyl represents a cycloalkyl group generally having 3 to 6 carbon atoms, by way
of example and preferably cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cyclo-

heptyl.

Halogen represents fluorine, chlorine, bromine and iodine.



car bonyl, N-nethyl-N-n-propyl am nocar bonyl,

N-i sopropyl - N-n- propyl am nocar bonyl
N-tert-butyl - N net hyl am nocar bonyl ,

N- et hyl - N- n- pent yl am nocar bonyl and N-n-

hexyl - N- met hyl am nocar bonyl . Cr-G - Al kyl am nocar bony|
represents, for exanple, a nonoal kyl am nocar honyl
radical having | to 3 carbon atonms or a dial kyl am no-
carbonyl radical having 1 to 3 carbon atons per al kyl
substituent. .Ark represents a nono- or bicyclic
aromati c carhocyclic radical generally having 6 to 10
carbon atons; by way of exanple and preferably phenyl
and naphthyl. For the purposedof the invention, 5- or
6- menbered heteroaryl generally represents an aromatic
nmonocyclic radical having 5 or 6 ring atons and up to 4
het €P0&tCOPHPOSE r0hI1¢ RissegEiNvartios, pBiesandy &r sikgn Pheompounds of
het es@anayl), radi cal may be attached via a carbon atom
or a heteroatom The follow ng radicals nmay be
nmentioned by way of exanple and preferably: thienyl,
furyhwhpyrrol yl, thiazolyl, oxazolyl, pyrazolyl,

i mdazolyl, pyridyl, pyrimdyl and pyridazinyl.

Cycl oal kyl represents a cycl oal kyl group generally
havilhig 3represe@tseardopnf fatrons, by way of exanple and
preferably cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl and cycl o- heptyl. Hal ogen represents
fluorine,. ciiloKine, brom ne and iodine. 9 For the

pur pose of-Nt he pr@&ent invention, preference is given
to conpound§~e( formula (1), in which

whereby
represents the linkage site to the carbonyl group,
R’ represents phenyl or S- or 6-membered heteroaryl,

wherein phenyl and heteroaryl may be substituted with 1 to 3 substitu-
ents, whereby the substituents are selected independently of one an-
other from the group consisting of halogen, hydroxy, oxo, nitro,
cyano, tritluoromethyl, difluoromethyl, trifluoromethoxy, difluoro-
methoxy, monofluoromethoxy, trifluoromethylthio, C,-Ce-alkyl, C,-C,-
alkoxy, hydroxycarbonyl, Ci-Cg-alkoxycarbonyl, amino, C;-Ce-

alkylamino, aminocarbony!l and C.-C.-alkylaminocarbonyl,
R represents phenyl,
whereby phenyl may be substituted with 1 to 3 substituents, whereby the

substituents are selected independently of one another from the group con-

sisting of halogen, hydroxy, trifluoromethyl, difluoromethyl, triflucrometh-



R represents a group of fornmula -NN-R3 whereby

represents the linkage site to the carbonyl group, R3

represents phenyl or i- or 6-nenbered heteroaryl,

wher ei n phenyl and heteroaryl may be substituted with 1

to 3 substitu- ents, whereby the substituents are

sel ected i ndependently of one an- other fromthe group

consi sting of hal ogen, hydroxy, oxo, nitro, cyano,

trifluoronethyl, difluoronmethyl, trifluoronethoxy,

di f 1 uoro- met hoxy, nonof!| uoronet hoxy,

trifluoronethylthio, C -C6-alkyl, C -Co alkoxy,

hydr oxycar bonyl, C;,-C6-al koxycarbonyl, am no, C- C6-

al kyl am no, am nocar bonyl and C, -C. al kyl am nocar bonyl ,

R represents phenyl, whereblf phenyl nmay be substituted

wWth |l to 3 substituents, whereby the substituents are

sel ected i ndependently of one another fromthe group

con- si 8P AGupPmMERIeEYyarPnoRyadeesoxyt FiflEpramedihiny - Coalkyl

di f 1 uor et Rylalkotyr i f 1 uorometh 10 oxy, difl uoronet hoxy,

nmonof | uor onet hoxy, trifluoronethylthio, C, -C6-alkyl

and C, - C6-al koxy, A represents a group of fornmula # N #
A represents a group of formula

. # N #

whereby
* represents the linkage site to the carbonyl group,
# represents the linkage site to the nitrogen atom of the urea,

R’ represents Ci-Cs-alkyl,

whereby alkyl may be substituted with a substituent, whereby the
substituent is selected from the group consisting of Cs-Cg-cycloalkyl,

C¢-Cio-aryl, and 5- or 6-membered heteroaryl,

wherein cycloalkyl, aryl and heteroaryl may be substituted with
1 to 3 substituents, whereby the substituents are selected inde-
pendently of one another from the group consisting of halogen,
hydroxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl,

trifluoromethoxy, difluoromethoxy, monofluoromethoxy, tri-



NN SR/ R S # x or Rs whereby represents the

| inkage site to the carbonyl group, # represents the

| inkage site to the nitrogen atomof the urea, R
represents C, -Cs-al kyl, whereby al kyl may be
substituted with a substituent, whereby the

substituent is selected fromthe group consisting of
C3-C6-cycl oal kyl, ©C6-C,,,-aryl, and 5- or 6-nenbered
het eroaryl. wherein cycloal kyl, aryl and heteroaryl may
be substituted with | to 3 substituents, whereby the
substituents are selected i nde- pendently of one

anot her fromthe group consisting of hal ogen, hydroxy,
ox0, nitro, cyano, trifluoromethyl, difluoronethyl,
trifluoronethoxy, difluoronetihoxy, nonofl uoronethoxy,
tri 11 fluoronethylthio, C -Calkyl, Cl-C, ,-alkoxy,
hydr oxycar bonyl, G Cc-al koxycar bonyl, am no,

C, - Cc- al kyl ami no fluegminabeigritrobyds-alkain o -Cy-alpxy, hydroxycarbonyl,
al kyl am nocar bon)d,-Co-alkoxycarbonyl, amino, C;-Cg-alkylamino, aminocarhonyl

and C;-Ce¢-alkylaminocarbonyl,
and

R® and R®, independently of one another, represent hydrogen, halogen or
Ci-Ce-alkyl,

and their salts, their solvates and the solvates of their salts.

For the purpose of the present invention, preference is also given to compounds of

formula (1),
in which

R’ represents a group of formula

whereby

* represents the linkage site to the carbonyl group,

R represents phenyl or pyridyl,

wherein phenyl and pyridyl may be substituted with 1 to 3 substitu-

ents, whereby the substituents are selected independently of one an-

other from the group consisting of halogen, nitro, cyano, triflucro-



and R and R9, independently of one another, represent
hydr ogen, halogen or C, -C -alkyl, ,and their salts,
their solvates and the solvates of their salts. For the
pur pose of the present invention, preference is also
given to conpounds of tormula (1), in which R
represents a group of fornula - NN-R  whereby
represents the linkage site to the carbonyl group, R3
represents phenyl or pyridyl, wherein phenyl and
pyridyl may be substituted with 1 to 3 substitu- ents,
wher eby the substituents are sel ected i ndependently of
one an- other fromthe group consisting of hal ogen,
nitro, cyano, trifluoro 12 nethyl, difluoronethyl,
trifluoromethoxy, difluoronethoxy, mono- fl uoronethoxy,
C -C -al kyl and C C4al koxy, R represents phenyl,

wher eby phen be su stltuted ith 1
substit uent §¥ I&bg}'OT’lﬁt trifluoromethoxy, diflucromethoxy, mono-

fluoromethoxy, C,-Cs-alkyl and C,-Cs-alkoxy,
R? represents phenyl,

whereby phenyl may be substituted with 1 to 3 substituents, whereby the
substituents are selected independently of one another from the group con-
sisting of fluorine, chlorine, trifluoromethoxy, difluoromethoxy, trifluoro-

methylthio and methyl,

A represents a group of formula
. # . N #
N S
F{7/ * Re
* S # * / #
<. o
N S
HQ

whereby
* represents the linkage site to the carbonyl group,
# represents the linkage site to the nitrogen atom of the urea,

R’ represents methyl, ethyl or n-butyl,



substituents are sel ected i ndependently of one another
fromthe group con- sisting of fluorine, chlorine,
trifluoronmethoxy, difluoronethoxy, trifluoro-

met hylthi o and nmethyl, A represents a group of formula
# Nt NR/ RB S# # or S whereby represents the

| inkage site to the carbonyl group, # represents the

| inkage site to the nitrogen atomof the urea, R
represents nethyl, ethyl or n-butyl, 13 whereby

met hyl, ethyl and n-butyl may be substituted with a
substitu- ent, whereby the substituent is selected from
the group consisting of cyclopropyl and phenyl,
wher ei n phenyl may be substitldted with a
trifluoronethyl sub- stituent, and R' and R9,

i ndependent |y of one another, represent hydrogen,
br om ne, chl whereby methyl, ethyl and n-butyl may be substituted with a substitu-

ent, whereby the substituent is selected from the group consisting of

cyclopropyl and phenyl,

wherein phenyl may be substituted with a triftuoromethyl sub-

stituent,
and

R® and R’, independently of one another, represent hydrogen, bromine, chlo-

rine, methyl or ethyl,
and their salts, their solvates and the solvates of their salts.

For the purpose of the present invention, preference is also given to compounds of

formula (I} in which R! represents a group of formula

whereby

*

represents the linkage site to the carbonyl group, and
R3 represents phenyl or pyridyl,
wherein phenyl and pyridyl may be substituted with 1 to 3 substitu-

ents, whereby the substituents are selected independently of one an-

other from the group consisting of halogen, nitro, cyano, trifluoro-



rine, methyl or ethyl, and their salts, their solvates
and the solvates of their salts. For the purpose of the
present invention, preference is also given to
conmpounds of forrmula (1) in which R represents a
group of formula -NN-R3 whereby represents the |inkage
site to the carbonyl group, and R3 represents phenyl

or pyridyl, wherein phenyl and pyridyl may be
substituted with I to 3 substitu- ents, whereby the
substituents are sel ected independently of one an-

ot her fromthe group consisting of hal ogen, nitro,
cyano, trifluoro 14 nethyl, difluoromethyl,
trifluoromethoxy, difluoronethoxy, nono- fluoronethoxy,
C -C<-al kyl and C, - C4-al koxy.l4For the purpose of the
present invention, preference is also given to
conmpounds of forrmula (1) in which R represents
phenyl , wheregiylplghgiomethyl, beflgudmathaxyt ddlugiomtethpxy,t moko-
substltuentqmdMMﬁﬁ$w(1h§m§yhﬁachanb§ are sel ected

i ndependently of one anot her fron1the group consi sting
of fluorine, chlorine, trifluoronethoxy,
difhuomemembﬁxythepm*ﬁdm@momemhyh&héaa&ﬁ@nﬁe&myhnmﬁ@m<ﬁ
t he v

a S(g(erll Vgﬁ?n gﬁu(c:ltéﬁ %E gi?t?g@enbp ﬁ&&iy Ty‘”n%? 85 %%)&theiwuh 1
r epﬁ‘ég%@u@t@ pvagrﬁbyotfle fuSHikyang are selected 1ndependently of one another

from the group consisting of fluorine, chlorine, trifluoromethoxy, difflucromethoxy,

triffluoromethylthio and methyl.

For the purpose of the present invention, preference is also given to compounds of

formula (I), in which A represents a group of formula
* # * N #
W
N S
R7/ , R
* S # . #
N o S
RQ

whereby
* represents the linkage site to the carbonyl group,
# represents the linkage site to the nitrogen atom of the urea,

Y represents methyl, ethyl or n-butyl,



NSR/ Ra 5 ## # '1~r or R whereby represents the
| inkage site to the carbonyl group, # represents the

| inkage site to the nitrogen atomof the urea, R
represents nethyl, ethyl or n-butyl, ----- - --- -- 1]
wher eby nethyl, ethyl and n-butyl may be substituted
Wth a substitu- ent, whereby the substituent is
selected fromthe group consisting of cyclopropyl and
phenyl, wherein phenyl may be substituted with a
trifluoronmethyl sub- stittnent, R' represents hydrogen,
brom ne, chlorine or nmethyl, and R' represents
hydrogen. The invention furthernore relates to a nethod
for preparing the conpounds @6 formula (1) whereby

whereby methyl, ethyl and n-butyl may be substituted with a substitu-
ent, whereby the substituent is selected from the group consisting of

cyclopropyl and phenyl,

wherein phenyl may be substituted with a trifluoromethyl sub-

stituent,
R® represents hydrogen, bromine, chlorine or methyl,
and
R represents hydrogen.

The invention furthermore relates to a method for preparing the compounds of

formula ([) whereby

according to method |A] compounds of formula

R
[
)‘\ NO .
0 A/ 2
in which
R has the meaning indicated above,

are reacted in the first step with a reducing agent and in the second step in the

presence of a carbonic acid derivative with compounds of formula

H,N—R® (LI,



according to method [A] conpounds of fornmula R
QIITA-NO2 (f I), in which it has the neaning indicated
above, are reacted in the first step with a reducing
agent and in the second step in the presence of a
carboni c acid derivative with conpounds of fornula
H2ZN-R2 (111), 16 in which R has the neani ng indicated
above, or according to method [B] conmpounds of fornula
(I'l) are reacted in the first step with a reducing
agent and in the second step with conpounds of formula
OCNR2 (1V), in which R has the neaning indicated
above, or according to method [C] conmpounds of fornula

ORIOH H O ~A7TNYN-R2 (V),
16

in which
R? has the meaning indicated above,
or

according to method [B] compounds of formula (II) are reacted in the first step with a

reducing agent and in the second step with compounds of formula
OCN-R? (IV),

in which

R? has the meaning indicated above,

or

according to method [C] compounds of formula
H
)\ l l
AN V),

in which
R? has the meaning indicated above, and

R®  represents methyl or ethyl,



O in which R has the neaning indicated above, and Rl
represents nethyl or ethyl, 17 are reacted in the
first step with a base and in the second step with
conpounds of forrmula R-H (VI), in which R has the
meani ng i ndi cated above, in the presence of
dehydrating reagents. The conpounds of formulae (I11),
(IV) and (VI) are known or can be synthesized by known
nmet hods fromthe corresponding starting materials. For
nmet hods [Al and [B[, 1. stage, the follow ng applies:
The reaction generally takes place in inert solvents,
preferably in a tenperature range fromOC to the
reflux of the solvents under gtnospheric pressure to 3
bat. Reducing agents are, for exanple,

pal | adi um on-carbon and hydrogen, formc a-

ci d/ ire ir@tthy Inatik miest pap ladiatiaeand crarHaGrond istap with compounds of
zi ncf q¥€ rochloric acid, iron, iron/hy- drochloric acid,
|ron€ sul fate/ hydrochl oric acid, sodium sulfide,

sodi um di sul fide, sodiumdithionite, arnrnoni um

pol ysul fide, sodi um borohydyi dejwi ckel chloride, tin

di chl ori de, tltanlun1tr|chlor|de or Raney nickel and an
aqueous hydrazi ne sol ution;

in which
R has the meaning indicated above,
in the presence of dehydrating reagents.

The compounds of formulae (III), (IV) and (VI) are known or can be synthesized by

known methods from the corresponding starting materials.
For methods |A] and [B], 1. stage, the following applies:

The reaction generally takes place in inert solvents, preferably in a temperature range

from 0°C to the reflux of the solvents under atmospheric pressure to 3 bar.

Reducing agents are, for example, palladium-on-carbon and hydrogen, formic a-
cid/triethylamine/palladium-on-carbon, zinc, zinc/hydrochloric acid, iron, iron/hy-
drochloric acid, iron(Il) sulfate/hydrochloric acid, sodium sulfide, sodium disulfide,
sodium dithionite, ammonium polysulfide, sodium borohydride/nickel chloride, tin
dichloride, titanium trichloride or Raney nickel and an aqueous hydrazine solution;
preference is given to Raney nickel and an aqueous hydrazine solution, palladium-

on-carbon and hydrogen or formic acid/triethylamine/palladium-on-carbon.

Inert solvents are, for example, ethers, such as diethyl ether, methyl tert-butyl ether,
1,2-dimethoxyethane, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene
glycol dimethyl ether, alcohols, such as methanol, ethanol, n-propanol, isopropanol,

n-butanol or tert-butanol, hydrocarbons, such as benzene, xylene, toluene, hexane,



preference is given to Raney nickel and an aqueous

hydr azi ne sol ution, palladium on-carbon and hydrogen
or formc acid/triethylam ne/pall adi um ou-carbon. |nert
solvents are, for exanple, ethers, such as diethyl
ether, nmethyl tert-butyl ether, 1,Z-dinmethoxyethane,
di oxane, tetrahydrofuran, glycol dinethyl ether or

di et hyl ene gl ycol dinethyl ether, alcohols, such as
met hanol, ethanol, rl-propanol, isopropanol, n-butano
or tort-butanol, hydrocarbons, such as benzene, xylene,
t ol uene, hexane, 18 cycl ohexane or m neral oi
fractions, or other solvents, such as

di met hyl f ormam de, di met hyl acet am de, acetonitrile or
pyridine, in the case of water-m scible solvents also
m xtures of the sane with water; preferred solvents are
nmet hanol , ethanol, isopropanol or, in the case of
Raneylohéxgkedr raimerabeil aagtieouy duyed sdwennesusiohudimethylformamide,

tet 51@1@%@&@?%1@@ acé:&ﬂtnr@e&rh@qd{r@]m tge et 30Ratel tlﬂgable solvents
follow n lies: The reaction generally takes gﬁace

in Fifefr g‘é‘fﬂ Vel samp pahey | 9refeﬁeda5‘%l?|’?ﬁear“ét'?fﬁ1€mP ganol
of fasppspandodm treMeedast off Rntyo ndk:C add de raqadod spdredine solution,
Pr eS8 Birof bonic acid derivatives are, for exanple,
N, N-carbon di f m dazol e, phosgene, di phosgene,
trlphosgene phenyl chl orof ormate or 4-nitrophenyl

chl gy afeanaat e;. staE’er @fe%l%usﬁ apgtiedi ven to
N, N-car bonyl dii m dazol e. I'nert solvents are, for

exanpl e, hal ohydrocarbons, such as nethyl ene chlori de,
t ri cikel redcasretdnangy ta]'dealpb&nnﬁﬁttrsal()&ﬂt@bﬂeﬁiﬁibly in a temperature range

t ri %:fn ghr%g]hhan%rﬁt&rg¥orﬁc¢h05er aq}nosp %ric }éséz e di chl or oet hane

’or oe ene ers, s 'di et hyl ether,
nethyl tert- butyl

Carbonic acid derivatives are, for example, N,N-carbonyldiimidazole, phosgene,
diphosgene, triphosgene, phenyl chloroformate or 4-nitrophenyl chloroformate;

preference is given to N,N-carbonyldiimidazole.

Inert solvents are, for example, halohydrocarbons, such as methylene chioride,
trichloromethane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-
dichloroethane or trichloroethylene, ethers, such as diethy! ether, methyl tert-butyl
ether, 1,2-dimethoxyethane, dioxane, tetrahydrofuran, glycol dimethyl ether or
diethylene glycol dimethyl ether, hydrocarbons, such as benzene, xylene, toluene,
hexane, cyclohexane or mineral oil fractions, or other solvents, such as ethyl acetate,
acetone, dimethylformamide, dimethylacetamide, 2-butanone, dimethy! sulfoxide,
acetonitrile or pyridine, in the case of water-miscible solvents also mixtures of the

same with water; preference is given to dimethyl sulfoxide.
For method [B], 2. stage, the following applies:
The reaction generally takes place in inert solvents, optionally in the presence of a

base, preferably in a temperature range of from room temperature to the reflux of the

solvents under atmospheric pressure.



et her, 1, 2-di net hoxyet hane, di oxane, tetrahydrofuran,
gl ycol dinethyl ether or dethylene glycol dinethyl

et her, hydrocarbons, such as benzene, xylene, toluene,
hexane, cycl ohexane or m neral oil fractions, or other
sol vents, such as ethyl acetate, acetone,

di net hyl f or mam de, di net hyl acetam de, 2-butanone,

di met hyl sul foxide, acetonitrile or pyridine, in the
case of water-m scible solvents also m xtures of the
same with water; preference is given to dinethyl

sul foxide. For nethod [Bi, 2. stage, the foll ow ng
applies: The reaction generally takes place in inert
solvents, optionally in the presence of a base,
preferably in a tenperature range of fromroom
tenperature to the reflux of the solvents under

at mosphervests pife S EﬂmpﬂeQ ha]bh])eiﬁctcarﬁﬁ){hsyelthIhSasafnet;hyfeﬁ)é' chloride,
exa }lﬁ‘)ron&% pyg{rﬁ’o"‘f Ioclph?!orm%uq hfb‘?oeq%%py e?rg&l&rgét% d%,’Z-
tric oronet ane, Car tetrach

tri éﬁh@i%@?‘t‘?a‘?fé{ldt]@P?tﬁﬂ?ﬂeo?tb@@ eshels ARt el HICBY b BT aTE
or tthiechl MlQ%BWeﬂﬁﬁe ®bhes Stetrzﬁllylﬁirbfu&ﬁl cgil;eblhyllmea{yherner or

et H%hly ne f,]ycolf d}/metvﬁcg]er Crygh’Ofahbqns rh asybenze%gle)g%eﬁle tol%ene

tetra er or
gl y@m‘mﬁucmhhwne et mareral hy@m@rarcb@ﬁgr sadgoh |sh mﬂz&én@taw

?yl @{éﬁmet @lln'éﬁ@@@rmahﬁ@d@aHlenetl‘@/)éﬁét(ﬁlh@@(Q[U?atz@lron@n el Qirbxide,
ra on

ot ol R CROT PR e 0 ot ) 4B R ol
2- butlanone, dlnethyl sul foxl de, acetonitrile or
pyridine; preference is given to tetrahydrofuran or

nmet hyl ene chlo- ride Bases are, for exanple, alkal
met &bsecsir Honaeesle, dkliimed ehesianuehrbERB. Carbetiwpdium

carbonate or potassium carbonate, or potassium tert-butoxide, or other bases, such as
sodium hydride, DBU, triethylamine or diisopropylethylamine, preferably triethyl-

amine.
For method [C], 1. stage, the following applies:

The reaction generally takes place in inert solvents, preferably in a temperature range

of from 0°C to the reflux of the solvents under atmospheric pressure.

Bases are, for example, alkali mietal hydroxides, such as sodium hydroxide, lithium
hydroxide or potassium hydroxide, or alkali metal carbonates, such as caesium

carbonate, sodium carbonate or potassium carbonate, preferably sodium hydroxide.

Inert solvents are, for example, halohydrocarbons, such as methylene chloride,
trichloromethane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-
dichloroethane or trichloroethylene, ethers, such as diethyl ether, methyl tert-butyl
ether, 1,2-dimethoxyethane, dioxane, tetrahydrofuran, glycol dimethyl ether or di-
ethylene glycol dimethyl ether, alcohols, such as methanol, ethanol, n-propanol,
isopropanol, n-butanol or tert-butanol, hydrocarbons, such as benzene, xylene,

toluene, hexane, cyclochexane or mineral oil fractions, or other solvents, such as



carbonate or potassium carbonate, or potassium
tert-butoxide, or other bases, such as sodium hydride,
DBU, triethylam ne or diisopropylethylaurine,
preferably trlethyl- anmne. For nethod [C], 1. stage,
the follow ng applies: The reaction generally takes
place in inert solvents, preferably in a tenperature
range of fromOC to the reflux of the solvents under
at nospheric pressure. Bases are, for exanple, alkal
metal hydroxi des, such as sodi um hydroxide, |ithium
hydr oxi de or potassi um hydroxi de, or al kali netal

car bonat es, such as caesium carbonate, sodi um
carbonate or potassium carbonate, preferably sodi um
hydroxi de. Inert solvents ar¥d, for exanple,

hal ohydr ocar bons, such as nethyl ene chl ori de,

trichl oromet hane, carbon tetrachl oride,

tri climethyérmamige, dimethdedalapidsedimathel, suioxde, atptenitige et ridine
or tdringkiduRE eed¥h©Ran wﬁieheﬁespref@ﬂrb@hola&tds' £l re 8t W8I0l and
met hyl tert-butyl ether, 1,2-dinethoxyethane, dioxane,

tetrd%?drofuran gl ycol dlnethyl ether or di- ethylene
gl ycol dinethyl ether, alcohols, such as nethanol,

et han a r qnol n- but anol or
ethod Qﬁ the f
tert- gﬂ&&ﬁo g&b&ﬁr onglg @h ch as benzene, xyl ene,

t ol uene, hexane cycl ohexane or mneral oil fractions,

or Oﬁt—!@@actﬁ@r{ g/e(ﬁgltaﬁ’y ta§é~§9ﬁac@§1 %Qrt scﬁlvem%t &M!OEQT mﬁm]éjﬁpesence of a

di met hyl acet am de, di nethyl sul foxid acetonltrl e or
pyr i Qﬁ‘?%@ref“%’#y Wi & fenpeatieg 8e ﬂ’féfﬂ‘% 7\R/|q P it eynder djgospheric
prefeesseel solvent is a mxture of ethanol and water.

For method [C], 2. stage, the follow ng applies:

Suitable dehydrating reagents hereby include, for example, carbodiimides, such as,
for example, N,N’'-diethyl-, N,N’-dipropyl-, N,N’-diisopropyl-, N,N'-dicyclohexyl-
carbodiimide, N-(3-dimethylaminoisopropyl)-N'-ethylcarbodiimide hydrochloride
(EDC), N-cyclohexylcarbodiimide-N’-propyloxymethyl-polystyrene (PS-carbodiimide)
or carbonyl compounds, such as carbonyldiimidazole, or 1,2-oxazolium compounds,
such as 2-ethyl-5-phenyl-1,2-oxazolium-3-sulfate or 2-tert-butyl-5-methylisoxazolium
perchlorate, or acylamino compounds, such as 2-ethoxy-l-ethoxycarbonyl-1,2
dihydroquinoline, or propanephosphonic anhydride, or isobutyl chloroformate, or
bis(2-ox0-3-oxazolidinyl)phosphoryl chloride or benzotriazolyloxytri(dimethyl-
amino)phosphonium  hexafluorophosphate, or O-(benzotriazol-1-yl})-N,N,N’,N'-
tetramethyluronium hexafluorophosphate (HBTU), 2-(2-oxo-1-(2H)-pyridyl)-1,1,3,3-
tetramethyluronium  tetrafluoroborate  (TPTU) or  O-(7-azabenzotriazol-1-yl)-
N,N,N’ N'-tetramethyluronium hexafluorophosphate (HATU), or 1-hydroxybenzo-
triazole (HOBt), or benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluo-

rophosphate (BOP), or mixtures of these, with bases.

Bases are, for example, alkali metal carbonates, such as, for example, sodium carbon-
ate or potassium carbonate, or sodium bicarbonate or potassium bicarbonate, or
organic bases, such as trialkylamines, for example triethylamine, N-methyl-
morpholine, N-methylpiperidine, 4-dimethylaminopyridine (DMAP) or diisopro-
pylethylamine, or DBU, DBN, pyridine; preference is given to triethylamine.



The reaction generally takes place in inert solvents,
optionally in the presence of a base, preferably in a
tenperature range of from-70 C to 40C under

at nospheric pressure. Suitable dehydrating reagents
hereby include, for exanple, carbodiimdes, such as,
for exanple, N, N -diethyl-, N N -dipropyl -,

N, N -diisopropyl-, N N -dicyclohexyl- carbodiim de,

N- ( 3- di met hyl ani noi sopropyl )-N -et hyl carbodiin de
hydrochl ori de (EDC),

N- cycl ohexyl carbodi i m de- N - propyl oxynet hyl - pol ystyrene
(PS-carhodiirnide) or carbonyl conpounds, such as

car bonyl diirni dazol e, or 1,2-zxazolium conpounds, such
as 2-ethyl -5-phenyl -1, 2-oxazol i um 3-sul fate or
2-tert-butyl-5-nmethylisoxazolium Perchlorate, or

acy| awicnodeosiipo ispekderabdyu@itied sut using TBTU and DMAP.

2- et hoxy- | - et hoxycar bonyl - 1, 2- di hydr oqui nol i ne, or

pr opanephosphoni ¢ anhydri de, or isobutyl chloroformate,
or by (s2voxb-28- dXazempPdi hybhyghogpior yichchil oethglencoghloride,
benzgkmbmméh@xyawdn( détra&mwle tRAloRINRAOSRIMIH B hane, 1,2-
hexafléoroghos

O ( bERZSEFN ST ti‘“&/‘? ?etwlﬁ{lel\?th% such e el heh Hy PEPshietipe !
hexaithuorldpjnrogph)a/ema@d{@f@)me tetrahydrofuran, glycol dimethyl ether or
2- (26199& ferde §I %?Jd) df?xye'fﬂ ¥ h)er) |hy<;roc?é b’éns ts@cthraaal%ﬁlﬂ}{é %Qﬂé Uhlene,

tetrafluoro orate
o (7" %%%%?BFVPEEUPIHFMW 5fract10ns or other solvents, such as ethyl acetate,
N, N, Netol\e, - distthaieeinkyder dinie thgateexadd, amumpbmmhadtml sulfoxide,

( HATSJ)eL’onQEle Jor E%ﬂ{ IQQXYIpﬁ'EZC 55 otf rvx)aﬁ??mlsgblg ’E@% 3 al mixtures of the

benzotri azol - oxytri's am no) phosphoni um
hcxafaFIEd”Jthr‘ﬂﬁﬂﬁ&ﬁﬁa'@Cé15(88@)0d1@Ft roreres of these, with
bases. Bases are, for exanpl e, al kali netal carbonates,
such as, for exanp sodi um carbon- ate or potassi um

car bBhat é“erB?“V§dH‘?tb?ﬁ 6P S BB &G ObpoR s Lppe first stage of
bi cambwal@, moyrin tior gamd ctapase $¢ resuatwidsa thloralakyg @mgencsch

for ?ﬁ(MLzﬁnﬁl{itﬁﬁ)chﬁﬁhm@m an{Tﬁ'Iem{ljbéxylic chloride and subsequently

with compounds of formula (V1) in the presence of a base to form compounds of

formula (I).

The compounds of formula (I1) are known or can be prepared by reacting compounds

of formula
OR"
5 A/N02 (VID,
in which
R has the meaning indicated above,

in the first stage with a base and in the second stage with compounds of formula

(VI), in the presence of dehydrating reagents.



nmor phol i ne, N-nethyl pi peri di ne, 4-di et hyl am nopyri di ne
(DMAP) or diisopro- pylethylamne, or DBU, DBN
pyridine; preference is given to triethylam ne. 21 The
condensation is preferably carried out using TBTU and
DMAP, Inert solvents are, for exanple,

hal ohydr ocar bons, such as nethyl ene chl ori de,

trichl oromet hane, carbon tetrachl oride,

trichl oroet hane, tetrachl oroethane, 1,2- dichloroethane
or trichloroethylene, ethers, such as diethyl ether,

met hyl tert-butyl ether, 1,2-dirnethoxyethane,

di oxane, tetrahydrofuran, glycol dinmethyl ether or

di et hyl ene gl ycol dinethyl ether, hydrocarbons, such as
benzene, xylene, toluene, heRane, cycl ohexane or

m neral oil fractions, or other solvents, such as ethyl
acetate, acetone, dinethylformm de,

di r ne hprtapmdtkanplde as GesyibedimomehoddCiet hyl  sul f oxi de,
acetonitrile or pyridine, in the case of water-m scible
solvents also m xtures of the same with water;

pr ef lbF epBBoyngs gf {penule OVIHi e kMNNf @ rmaarbl deepated) byrieacting com-
al t gfoladsio¥ & rf@k hod, the carboxylic acids obtained from
the first stage of nethod jCJ, may in the second stage
first be reacted with a chlorinating reagent such as,
for exanple, thionyl chlordgte to formthe carboxylic
chloride and subsequently | with @ggpounds of fornmula
(M) in the presence of to form conpounds of
formula (I). The conpounds of fornmula (It) are known or
canigahggepared by reacti ng conpounds of fornula OR1)

R'"  has the meaning indicated above,

with fuming nitric acid, concentrated nitric acid, nitrating acid or other mixing ratios
of sulfuric acid and nitric acid, optionally in acetic anhydride as solvent, preferably
in a temperature range of from room temperature to 60°C under atmospheric pres-

sure.

The compounds of formula (VIII) are known or can be prepared by known methods

from the corresponding starting materials.

The compounds of formula (V) are known or can be prepared by reacting compounds
of formula (VII) in the first stage with a reducing agent and in the second stage in the
presence of a carbonic acid derivative with compounds of formula (III) or in the

second stage with compounds of formula (IV).

The reaction takes place as described in methods [A] and |B].



O~A NO (VI1). in which Rhas the neaning indicated
above, in the first stage with a base and in the second
stage with conmpounds of formula (VI), in the presence
of dehydrating reagents. 22 The reaction takes pl ace
as described in nethod [C]. The conpounds of formula
(VI[) are known or can be prepared by reacting com
pounds of formula ORROH (VIII), O A~ in which Rl has
t he meani ng i ndicated above, with fumng nitric acid,
concentrated nitric acid, nitrating acid or other

m xing ratios of sulfuric acid and nitric acid,
optionally in acetic anhydride as solvent, preferably
in a tenperature range of fremroomtenperature to 60C
under atnospheric pres- sure. The conpounds of formula
(VI1l) are known or can be prepared by known net hods
fr ogydilsis c@emespondi ng starting materials. The
compounds of fornula (V) are known or can be prepared
by reacti ng conpounds
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of formula (M1) in the first stage with a reducing
agent and in the second stage in the presence of a
carbonic acid derivative with conpounds of formula
(I'l'1) or in the second stage wi th conpounds of fornula
(I1'V). The reaction takes place as described in nethods
JAI and [B]. 23 Synthesis schene 1: HH NO ) H, PdC
NN /NHCO2) HCQ /I 2 CCF 00,-40~NO CH CFO
CH11l) LiCH, THF, H 0 2) TBTU, DVMAP, H, C'T--N NH N~
HoO~/\ HH ,.~-N O CF, C CH3 Synthesis schene 2: NOH
HH

24

The compounds of general formula (I) of the invention show an unforeseeable,
surprising spectrum of activity. They have an antiviral activity on representatives of
the group of the Herpes viridae (herpes viruses), especially on cytomegaloviruses
(CMV), in particular on the human cytomegalovirus (HCMV), They are therefore
suitable for the treatment and prophylaxis of diseases, especially infections with
viruses, in particular the viruses mentioned above, and the infectivous diseases
caused thereby. Hereinafter, a viral infection is to be understood as meaning both an

infection with a virus and a disease caused by an infection with a virus.

Due to their particular properties, the compounds of general formula (I) can be used
for the production of medicaments suitable for the prophylaxis and/or treatment of

diseases, in particular viral infections.

Areas of indication which may be mentioned by way of example are:

1) Treatment and prophylaxis of HCMV infections in AIDS patients (retinitis,

pneumonitis, gastrointestinal infections).

2) Treatment and prophylaxis of cytomegalovirus infections in bone-marrow and
organ transplant patients who develop often life-threatening HCMV pneu-

monitis or encephalitis, as well as gastrointestinal and systemic HCMV infec-

tions.
3) Treatment and prophylaxis of HCMV infections in neonates and infants.
4) Treatment of an acute HCMV infection in pregnant women.
S) Treatment of an HCMV infection in immunosuppressed patients associated

with cancer and cancer therapy.



,N1) Hz PNc HO s 2) HCOVs aCF, O O0oc~~~p
OCF 1) LICH THF, HO 2) TBTU, DVAP, H,C~/ \rN-~HH
~NU Hc ~-NN NY~-\~-NrOO 0 24 The conpounds of
general formula (1) of the invention show an

unf or eseeabl e, surprising spectrumof activity. They
have an antiviral activity on representatives of the
group of the Herpes viridae (herpes viruses),
especially on cytonegal oviruses (CW), in particular
on the human cytonegal ovirus (HCW). They are therefore
suitable for the treatnment and prophyl axis of diseases,
especially Infections with viruses, in particular the
viruses nenti oned above, and the infectivous di seases
caused thereby. Hereinafter, a viral infectionis to he

under st ood as neani ng both an
6) Treatment of HCMV-positive cancer patients with the aim of reducing HCMV-

mediated tumour progression (cf. J. Cinatl, et al., FEMS Microbiology Reviews
2004, 28, 59-77).

The compounds of the invention are preferably used for the production of medica-
ments suitable for the prophylaxis and/or treatment of infections with a representa-
tive of the group of the Herpes viridae, in particular a cytomegalovirus, especially the

human cytomegalovirus.

Due to their pharmacological properties, the compounds of the invention can be
used alone and, if required, also in combination with other active compounds, in
particular antjviral active compounds, such as, for example, ganciclovir, valganci-
clovir or aciclovir, for the treatment and/or prevention of viral infections, in particu-
lar HCMV infections.

The present invention furthermore relates to the use of the compounds of the inven-
tion for the treatment and/or prophylaxis of diseases, preferably of viral infections, in
particular of infections with the human cytomegalovirus (HCMV) or another repre-

sentative of the group of the Herpes viridae.

The present invention furthermore relates to the use of the compounds of the inven-
tion for the treatment and/or prophylaxis of diseases, in particular the diseases

mentioned above.

‘The present invention furthermore relates to the use of the compounds of the inven-
tion for the production of a medicament for the treatment and/or prophylaxis of

diseases, in particular the diseases mentioned above.

The present invention furthermore relates to a method for the treatment and/or
prophylaxis of diseases, in particular the diseases mentioned above, using an antivi-

rally effective amount of the compounds of the invention.



infection with a virus and a di sease caused by an
infection with a virus. Due to their particular
properties, the conpounds of general fornula (_) can be
used for the production of nedicanments suitable for
the prophylaxis and/or treatnent of diseases, in
particular viral infections. Areas of indication which
may be nentioned by way of exanple are; 1) Treat nent
and prophylaxis of HCW infections in AIDS patients
(retinitis, pneunpnitis, gastrointestinal infections).
2) Treatnent and prophyl axis of cytonegal ovirus

i nfections in bone-marrow and organ transpl ant
patients who devel op often |ife-threatening HOW pneu-
nonitis or encephalitis, as well as gastrointestinal
and systemc | ICW infec- tions. 3) Treatnent and
prophyl axis of HCW infections in neonates and infants.
4) Theatpentdsaff teninaouibe cHCMY systefreatly ami/omiogitiegieamtiis pur-
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[ nosuppr esse atients assoc

canéfétFralbhé?rﬂawa“lzsnasﬁby TR N BRIHENR 2 Po dpd!yedermally,
caneetfisdgatile adrguvtitdly bh&icallymoek arn @ghkei BGstddEM medi at ed
tumour progression (cf. J. Gnati, et al., FEMS

M crobi ol ogy Reviews 2004, 28, 59-77). The conpounds
of #érehesmwdminisontiar wugss, eheraiioyndisédnd orerttive gn ddadbingn

of FdiGanafERlFinalthd Al el or the prophyl axis and/or
treatment of infections with a representa-

Suitable for oral administration are administration forms which function according
to the prior art and release the compounds of the invention rapidly and/or in modi-
fied form, and which contain the compounds of the invention in crystalline and/or
amorphicized and/or dissolved form, such as, for example, tablets (uncoated or
coated tablets, for example having enteric coatings or coatings which dissolve with
delay or which are insoluble and which control the release of the compound of the
invention), tablets or films/wafers which disintegrate rapidly in the oral cavity,
films/lyophilizates, capsules (for example hard or soft gelatin capsules), sugar-coated

tablets, granules, pellets, powders, emulsions, suspensions, aerosols or solutions.

Parenteral administration can take place with avoidance of an absorption step (for
example intravenously, intraarterially, intracardially, intraspinally or intralumbarly)
or with inclusion of an absorption (for example intramuscularly, subcutaneously,
intracutaneously, percutaneously or intraperitoneally). Administration forms suitable
for parenteral administration are, inter alia, preparations for injection and infusion in

the form of solutions, suspensions, emulsions, lyophilizates or sterile powders.

Examples suitable for the other administration routes are pharmaceutical forms for
inhalation (inter alia powder inhalers, nebulizers), nasal drops/solutions/sprays;
tablets, films/wafers or capsules to be administered lingually, sublingually or buccally,
suppositories, preparations for the ears or eyes, vaginal capsules, aqueous suspensions
(lotions, shaking mixtures), lipophilic suspensions, ointments, creams, transdermal

therapeutic systems, milk, pastes, foams, dusting powders, implants or stents.



tive of the group of the Herpes viridae, in particular
a cytonegal ovirus, especially the hunman

cytomegal ovirus. Due to their pharnmacol ogica
properties, the conpounds of the invention can be wused
alone and, if required, also in conbination wth other
active conpounds, in particular antiviral active
compounds, such as, for exanple, ganciclovir, val ganci-
clovir or aciclovir, for the treatnent and/or
prevention of viral infections, in particu- |ar HCW

i nfections. The present invention furthernore rel ates
to the use of the conpounds of the inven- tion for the
treatment and/or prophyl axi s;pf di seases, preferably of
viral infections, in particular of infections with the
human cyt onegal ovi rus (HCW) or another repre-
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The present invention furthermore relates to medicaments comprising at least one
compound of the invention, usually together with one or more inert nontoxic,
pharmaceutically acceptable excipients, and their use for the purposes mentioned

above.

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

from about 0,01 to 25 mg/kg, preferably 0.1 to 10 mg/kg, of body weight.

It may nevertheless be necessary, where appropriate, to deviate from the stated
amounts, specifically depending on body weight, administration route, the individ-
ual response to the active compound, the type of preparation and the time or inter-
val over which the administration takes place. Thus, in some cases it may be suffi-
cient to make do with less than the aforementioned minimum amount, whereas in
other cases the upper limit mentioned must be exceeded. In the case of an admini-
stration of larger amounts, it may be advisable to divide these into a plurality of

individual doses over the day.



The conpounds of the invention can act systemcally
and/or locally. For this pur- pose, they can he

adm nistered in a suitable way, such as, for exanple,
orally, par- enterally, pulnonarily, nasally,
sublingually, lingually, buccally, rectally, dermally,
transdermal |y, conjunctivally or otically, or as an

i mpl ant or stent. For these admi nistration routes, the
conmpounds of the invention can be adm nis- tered in
suitable adm nistration forns. Suitable for ora

adm ni stration are adm nistration fornms which function
according to the prior art and rel ease the conpounds
of the invention rapidly and/or in nodi- fied form and
whi ch contain the conpounds @ the invention in
crystalline and/or anorphicized and/or dissolved form
such as, for exanple, tablets (uncoated or coated

t ablTék percfrorge glnanpltee fobwviimgtegntet dxempleadre merserggges by weight

coatanrbgssotmbvgb lrcaléﬁeel i metpiarts QEJV W%we’m Qﬂhosaﬁﬁutlon ratios
i nsol ubl e and whi cont r ol ease of the conpound

of ﬁﬁgcmFﬁVEWP?SﬁjO“Fﬁﬂﬂ@Wg5@P“@FPﬁ%?ﬁﬁPé¥§b%WﬂQﬂfm“me
disintegrate rapidly in the oral cavity,
films/lyophilizates, capsules (for exanple hard or soft
gel atin capsul es), sugar-coated tablets, granules,
pel l ets, powders, emul sions, suspensions, aerosols or
solutions. Parenteral adm nistration can take place

wi th avoi dance of an absorption step (for exanple
intravenously, intraarterially, Intracardially,
intraspinally or intralunbarly) or with inclusion of
an absorption (for exanple intranuscularly,

subcut aneously, intracutaneously, pcrcutaneously or in
traperitoneally). Adm nistration forns suitable for
parenteral admnistration are, inter alia, preparations
for injection and infusion in the formof solutions,
suspensi ons, emul sions, |yophilizates or sterile
powder s.



Exanpl es suitable for the other adm nistration routes
are pharmaceutical forns for inhalation (inter alia
powder inhal ers, nebullzers), nasa
drops/sol uti ons/sprays; tablets, filnms/wafers or
capsul es to be admnistered lingually, sublingually or
buccal |y, suppositories, preparations for the ears or
eyes, vagi nal capsul es, aqueous suspensions (lotions,
shaki ng m xtures), |ipophilic suspensions, ointnents,
creanms, transdermal therapeutic systens, mlk, pastes,
foans, dusting powders, inplants or stents. 27 The
compounds of the invention can be converted into the
stated adm nistration fornms29This can take place in a
manner known per se by m xing with inert nontoxic,

phar maceutical |l y acceptabl e exci pients. These

excidpi erixamplee| ude, inter alia, carriers (lor exanple
m crocrystalline cellul ose, |actose, mannitol),
solvents (for exanple Iiquid polyethylene glycols),

erulAPbrevidpgnsited: di spersants or wetting agents (for
exanpl e sodi um dodecyl sul fate, pol yoxysorbitan

ol eate), binders (for exanple polyvinylpyrrolidone),
synt’Héti ¢ andit8t°ural pol ynmers (for exanpl e al bunin),
st alBiNAzer s ¢Rowis(eixsemplpgoaninbeXi danpiehylsuch as, for
exanp, ey ascgap&gug L& colors (for exanple inorganic
pi gment's, suc or exanple, iron oxides) and taste-
and/‘8F¢ odor SOEHFAGent s. The present invention

f ur tther nor e detcatiesmidabionedioc @AMy S conpri sing at | east
one (gpnpoungmng%lehpventlon usual ly together with
one or nore inert nontoxic, har maceutical ly

acceptabl e e%@V@PéWP@G“%ﬁﬁmﬂh Upigigdesef or t he purposes
mentdiioned abpwe.

DMAP 4-N,N-dimethylaminopyridine
DMF N,N-dimethylformamide
DMSO dimethyl sulfoxide

LA ethyl acetate

EDCl x HCl  N’-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride

El electron impact ionization (in MS)

ESI electrospray ionization (in MS)

Ex. example

h hour

HATU O-(7-azabenzotriazol-1-yl)-N,N, N’ N -tetramethyluronium hexafluorophosphate
HBTU O-(benzotriazol-1-y1)-N,N,N’,N"-tetramethyluronium hexafluorophosphate
HPLC high pressure, high performance liquid chromatography

LC-MS liquid chromatography-coupled mass spectroscopy

LDA lithium diisopropylamide

lit. literature (reference)

m.p. melting point

MS mass spectroscopy

NMR nuclear magnetic resonance spectroscopy

RP-1IPLC reverse phase HPLC



in general, it has proved advantageous to admi nister on
i ntravenous adm ni stration anounts of from about 0.001
to 10 ng/ kg, preferably fromabout 0.01 to 5 ng/kg, of
body wei ght to achieve effective results, and the
dosage on oral admnistration is fromabout 0,01 to 25
ng/ kg, preferably 0,1 to 10 ngy/ kg, of body weight, it
may neverthel ess be necessary, where appropriate, to
deviate fromthe stated amounts, specifically
dependi ng on body wei ght, adm nistration route, the

i ndi vid- ual response to the active conpound, the type
of preparation and the tine or inter- val over which
the admi nistration takes place. Thus, in sone cases it
may be suffi- cient to make d® with |less than the

af orenenti oned m ni num anount, whereas in other cases
the upper Iimt mentioned nust be exceeded. In the case
of al adni ni -OYP FREBH S | arger amounts, it nay be
advi Babl e t o rebenticthairicnesigricnt o a plurality of

i ndi yi dual daggsQver the day. 28 The percentage data
in the followng tests and exanpl es are percentages by
wei gt unl es8!uBPher wi se indicated; parts are parts by
wei gteTu Sol vemibeti @tia@s,1-yiiN, NN Bftetrafidti®Suro@Oeh tetrafluoroborate
conCﬁﬂ;ratioqag%t%O%ﬁnliquid/liquid solutions are in
each case based on vol'une. 29 A Exanpl es

Abbr B¥i at i onghiidag! chreiiogranineous Bl NAP

2,2 -bis((liphenyl phosphino)-1, 1'-binaphthy]

HPLC and LC-MS methods:

Method 1 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
Waters Alliance 2795; column: Phenomenex Synergi 21 Hydro-RP Mercury 20 mm x
4 mm; eluent A: 1 | of water + 0.5 ml of 50% formic acid, eluent B: 11 of acetonitrile
+ 0.5 ml of 50% formic acid; gradient: 0.0 min 90%A -» 2.5 min 30%A - 3.0 min
S%A - 4.5 min 5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min
2 ml/min; oven: 50°C; UV detection: 210 nm.

Method 2 (LC-MS): Instrument: Micromass Quattro LCZ with HPLC Agilent series
1100; column: Phenomenex Synergi 21 Hydro-RP Mercury 20 mm x 4 mm; eluent A:
11 of water + 0.5 ml of 50% formic acid, eluent B: 1 1 of acetonitrile + 0.5 ml of 50%
formic acid; gradient: 0.0 min 90%A - 2.5 min 30%A - 3.0 min 5%A - 4.5 min
5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C;
UV detection: 208-400 nm.

Method 3 (1.C-MS): MS instrument type: Micromass ZQQ; HPLC instrument type: HP
1100 series; UV DAD; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x
4 mm, eluent A: 11 of water + 0.5 ml of 50% formic acid, eluent B: 1 | of acetonitrile
+ 0.5 ml of 50% formic acid; gradient: 0.0 min 90%A - 2.5 min 30%A - 3.0 min
S5%A - 4.5 min 5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min
2ml/min; oven: 50°C; UV detection: 210 nm.



[P

CD3CN deut eroacetonitrite conc, concentrated D C |
direct chemcal ionization (in M5) DCM dichl oronet hane
Dl EA N, N-dii sopropyl ethyl anine (Hunig's base) dil.
dilute DVA]" 4-N, N-di net hyl am nopyri di ne DWW

NN- di net hyl f or mam de DMSO di net hyl sul f oxi de LA et hyl
acetate LDCl x HC

N - (3-di nmet hyl am nopr opyp- N- et hyl car bodi i m de

hydrochl oride El electron inpact ionization (in M)

ESI el ectrospray ionization (in M5) Ex. exanple h hour
HATU

0- (7-azabenzotriazol-1-vl)-N,N,N ,N -tetranet hyl uroni um
hexaf | uor ophosphate 11BTU 31
0- (benzotriazol -1-vi)-N, N N, N -tetranmethyl uroni um

hexaf | uor ophossphate HPLC hi gh pressure, high
per fSarvmgengouqds d chr omat ography LC-Ms |iquid
chr omat ogr aphy- coupl ed mass spectroscopy LDA lithium
diisopropylamde lit. literature (reference)
Example 1A

1-Methyl-2-trichloroacetyl-1H-pyrrole

Under argon, 1.09 ml (12.3 mmol) of trichloroacetyl chloride are provided in 5 ml of
DCM, and a solution of N-methylimidazole in 3 ml of DCM is added dropwise at RT
over a period of 30 min. The reaction solution is stirred at RT overnight, then con-
centrated, and the residue is purified over a flash frit (cyclohexane, cyclohex-

ane/ethyl acetate 40:1). The product is obtained as a liquid.

Yield: 2.12 g (76% of theory)

LC-MS (Method 1}: R, = 2.34 min.; MS (EI"): m/z = 225 (M?*)



in. P. nelting point M5 mass spectroscopy NVR nucl ear
magneti ¢ resonance spectroscopy RP-1 |IPLC reverse
phase H'LC 30 RT roomtenperature R, retention tine
(in I1PLC) sat. saturated sol. solution TBTU

O (benzotriazol -1-yl)-K N, N, N -tetrancthyl uroni um
tetrafl uoroborate THF tetrahydrofuran TLC thin-I|ayer
chromat ography HPLC and LC- M5 net hods: Met hod |
(LCG-MS): Ms instrunment type: Mcromass ZQ HPLC
instrunment type: Waters Alliance 2795; col um:
Phenonenex Synergi 211 Hydro-RP Mercury 20 mn x 4 mm
eluent A- | | of water + 0,5 m of 50%form c acid,
eluent B: | | of acetonitrile + 0.5 nd of 50%formc
acid; gradient: 0.0 min 90%A ¥ 2.5 nmin 30%A 4 3.0 nin
,SYA 4 4.5 mn 50/0A; flowrate: 0.0 mn 1 mM/mn, 2.5

mn/3.0mMin4.5 mn 2 m/mn; oven: 50C UV detection:
210 %éﬁﬁuwhghod 2 (LC-MS): Instrument: M cromass

Quattro LCZ with HPLC Agilent series 1100; colum:
PhenP-OItét I&]lezgni?rx-%g{igillorgﬁetw/l%O-rrlgﬂg Mercury 20 mmx 4 ntm
el uent A Py

NO,

cl / \

Cl rl\j
O  CH,

2.12 g (9.34 mmol) of 1-methyl-2-trichloroacetyl-1H-pyrrole are dissolved in 9.5 ml
of acetic anhydride, cooled to -20°C, and 0.43 ml (9.34 mmol) of nitric acid are
added. The mixture is slowly warmed to RT and stirred at RT for 1 h. The reaction
mixture is poured onto 95 g of ice and stirred vigorously for 2.5 h (initially oily
deposit then crystallization). The precipitate is collected by suction filtration, tritu-
rated with 20 ml of methanol, filtered and dried in vacuo overnight. To remove the
regiolsomer, which is also formed, the mixture is triturated with 10 ml of acetic
acid/water 1:1 for 2 h, and the solid is collected by suction filtration and dried in

vacuo. A solid is obtained.
Yield: 1.71 g (67% of theory)
LC-MS (Method 2): Ry = 2.51 min.

'"H-NMR (400 MHz, DMSO-dq): d = 8.58 (d, 1H), 7.80 (d, 1H), 4.00 (s, 3H).



11 of water + 0.5 m of 50%formc acid, eluent B: 1 I
of acetonitrile + 0.5 m of 50% formc acid; gradient:
0.0 mn 90%A 4 2.5 min 30%A 4 3.0 ruin 50/0A 4 4.5 mn
50/)A: flowrate: 0,0 mn |l mM/mn, 2S mn/3.0 rein/4.5
mn 2 m/mn; oven: 50'C, UV detection: 208-400 nm
Method 3 (LC-MS): MS instrunent type: M cromass ZQ

1 PLC. instrunent type: TIP 1100 series; UV DAD;

col um: Phenontenex Synergi 2p Hydro-RP Mercury 20 nm X
4 mm eluent A: I | of water + 0.5 m of 50%formc
acid, eluent B: I | of acetonitrile + 0.5 m of 50%
formc acid; gradient: 0.0 min 90%A 4 2.5 min 30" %A 4
3.0 mn 5% -9 4.5 mn S/,A33flowrate: 0.0 mn |
nil/mn, 2.5 mMn/3.0 mn/4.5 mn 2n)1/mn; oven: 50C
WV detection: 210 rim 31 Starting conpounds Exanpl e

| A EkxaibplieByl - 2-trichl oroacetyl-1 Hpyrrole Il C C N
C CH3 Under argon, 1.09 nil (12.3 nmol) of
trichloroacetyl chloride are provided in 5 m of DCM
and Eghys bingthiybhniph- IN-nyreledyhibonytiéezol e in 3 nil of DCMi s
added dropwi se at RT over a period of 30 mn. The
reaction solution is stirred at RTr\%/erni ght, then con-

(.50 g (1.84 mmol} of 1-methyl-4-nitro-2-trichloroacetyl-1H-pyrrole are provided in
5 ml of ethanol, 0.26 m!l (1.84 mmol) of triethylamine are added and the mixture is
stirred at RT for 2 h. 5 ml of water are added, the reaction mixture is stirred at 0°C for
30 min and the precipitate is subsequently collected by suction filtration and dried in

VaCuo.
Yield: 321 mg (88% of theory)
[.C-MS (Method 3): R, = 2.25 min.; MS (ESI*): m/z = 119 (M+H)’

'H-NMR (300 MHz, DMSO-dg): & = 8.29 (d, 1H), 7.31 (d, 1H), 4.27 (q, 2H), 3.92 (s,
3H), 1.30 (t, 3H).



centrated, and the residue is purified over a flash
frit (cycl ohexane, cycl ohex- ane/ethyl acetate 40:1).
The product is obtained as a liquid. Yield: 2.12 g
(769, (1 of theory) LC-MS (Method 1): R. = 2.34 mn.

M5 (El"): nt/z = 225 (M) 32 Exanple 2.4

1-Methyl -4-nitro-2-trichloroacetyl-1li-pyrrole NO2 |

ad G N OCH 2.12 g (9.34 mol) of

1-nethyl -2-trichl oroacetyl-1 Hpyrrolc are dissolved in
9.5 nil of acetic anhydride, cooled to -20C, and 0. 43
mM (9.34 nrrol) of nitric acid are added. The m xture
is slowy warnmed to RT and stirred at RT for 1 h. The
reaction mxture is poured onto 95 g of ice arid
stirred vigorously for 2.5 h3¢initially oily deposit
then crystallization). '[he precipitate is collected by
suction filtration, tritu- rated with 20 nil of

met Bxample4hi | tered and dried in vacuo overnight. To
renove the regioisonmer, which is also forned, the
mxture is triturated wwth 10 ml of acetic acid/ water
1: 1 Fhgk Loethyl-Higt-Eiforaetyxp eheayiamied @i opybagiieeli Ginpyrrole-
fil trabbgntand dried in vacuo. A solid is obtained.

304 mg (1.53 mmol) of ethyl 1-methyl-4-nitro-1H-pyrrole-2-carboxylate are provided
in 6 ml of ethyl acetate/ethanol (1:1), 163 mg (0.15 mmol) of palladium (10% on
activated carbon) and 580 mg (9.20 mmol) of ammonium formate are added, and the
mixture is stirred at 80°C for 1 h. After cooling, the mixture is filtered through
kieselguhr, the filtercake is rinsed with ethanol and the filtrate is freed from the
solvent in vacuo. The residue is dissolved in 6 ml of THF, 374 mg (1.84 mmol) of
4-trifluoromethoxyphenyl isocyanate are added and the mixture is stirred at RT for
1 h. The reaction solution is concentrated and the residue is purified by RP-HPLC

(acetonitrile/water). A solid is obtained.
Yield: 486 mg (85% of theory)
LC-MS (Method 3): R, = 2.61 min.; MS (ESI'): m/z = 372 (M+H)*

'H-NMR (300 MHz, DMSO-do): & = 8.80 (s, 1H), 8.39 (s, 1H), 7.53 (m, 2H), 7.26 (d,
2H), 7.20 (d, 1H), 6.72 (d, 1H), 4.20 (q, 2H), 3.82 (s, 3H), 1.28 (t, 3H).



Yield: 1.71 g (67%of theory) LC M (Method 2): R =
2.51 min. HHNWR (400 MHz, DM5O-d,): 6 = 8.58 (d, 1H),
7.80 (d, 1H), 4.00 (s, 3H. 33 Exanple 3A Ethyl
1-methyl -4-nitro-1 H pyrrol e-2-carboxy[ate NO2 yd H3CO
N CH3 0.50 g (1.84 mmvol) of

1-methyl -4-nitro-2-trichl oroacetyl -1H pyrrole are
provided in 5 nil of ethanol, 0.26 M (1.84 mmol) of
triethylamne are added and the mxture is stirred at
RT for 2 h. 5 m of water are added, the reaction

m xture is stirred at OC for 30 mn and the
precipitate i s subsequently collected by suction
filtration and dried in vacue. Yield: 321 ng (88% of
theory) [.CM5 (Method 3): R =2.25 mn,; M5 (ESI'"):
mz =119 (MtH) H NWR (300 MHz, UMSO-d5): S = 8.29 (d,
1H) Ex@mgtk SAd, 1H), 4.27 (q, 211), 3.92 (s, 3H), 1.30

(t, 3H). 34
1-Methyl-4-[({[4-(trifluoromethoxy)phenyl]amino)carbonyl)aminol-1H-pyrrole-2-

carboxylic acid

470 mg (1.27 mmol) of ethyl I1-methyl-4-[({{4-(trifluoromethoxy)phenyllamino}-
carbonyl)amino]-1H-pyrrole-2-carboxylate are provided in Sml of THF, 152 mg
(6.33 mmol) of lithium hydroxide in 1 ml of water are added and the mixture is
stirred under reflux overnight. The reaction mixture is concentrated, the residue is
acidified with 2M hydrochloric acid and the precipitate formed is collected by

suction filtration and dried in vacuo. A solid is obtained.
Yield: 429 mg (98% of theory)
LLC-MS (Method 2): R, = 2.09 min.; MS (ESI*): m/z = 344 (M+H)*

YH-NMR (300 MHz, DMSO-dg): & = 12.16 (bs, 1H), 9.01 (s, 1H), 8.58 (s, 1H), 7.53 (m,
2H), 7.25 (d, 2H), 7.18 (d, 1H), 6.63 (d, 1H), 3.80 (s, 3H).



Exanpl e 4A Ethyl 1-nethyl-4-[ (i
[4-(trifluoronethoxy)phenyl]am no[ carbonyl)am no]- |

H pyrrol e- 2-carboxylate HH N /N H3CO/ Y N X101(
~CF3 1 0 CH3 304 ng (1.53 mml) of ethyl

1-rnethyl -4-nitro-111-pyrrol e- 2-carboxyl ate are
provided in 6 m of ethyl acetate/ethanol (1:1), 163
ng (0.15 nmol) of palladium (104 on activated carbon)
and 580 ng (9.20 mmol ) of anmmonium formate are added,
and the mxture is stirred at 80C for I h. After
cooling, the mxture is filtered through kieseiguhr,
the filtercake is rinsed with ethanol and the filtrate
is freed fromthe solvent in vacuo. The residue is
dissolved in 6 mM of THE, 3743ty (1.84 nmol) of
4-trifluoronet hoxyphen yl isocyanate are added and the
mxture is stirred at Rl for 1 Ir. The reaction

sol uktamplé € concentrated arid the residue is purified
by RP-HPI.C (acetonitrile/water). A solid is obtained.
Yield: 486 ng (85% of theory) LC-MS (Method 3): R =

2. 611 YethyIpRidrESYpiperaging =" 372 (MrH)' ' H NVR (300 MHz,
DVMSO-d(,): S =8.80is, 1H, 8.39 (s, 111), 7.53 (m
2H), 7.26 (d, 2H), 7,20 (d, 1H), 6.72 (d, IH)44.20 (q,

2H), 3.82 (s, 3H), 1. %?CL@N/_\NH
N —

Stage 1

1-(tert-Butyloxycarhonyl)-4-(5-methylpyridin-2-yl)piperazine

FN\ N\ p
H.C
—Q\_/N‘(o

HSC‘QCH3
CH,

Under an argon atmosphere, 2.50 g (19.6 mmol) of 2-methyl-5-chloropyridine and
4.38 g (23.5 mmol) of N-({tert-butyloxycarbonyl)piperazine are dissolved in 50 mli of
absolute toluene. 2.26 g (23.5 mmol) of sodium tert-butoxide, 0.37 g (0.59 mmol) of
BINAP and 0.36 g (0.39 mmol) of tris(dibenzylideneacetone)dipalladium arc sub-
sequently added, and the mixture is heated at 70°C for 12 h. After cooling, diethyl]
cther is added to the reaction mixture, the mixture is washed three times with a
saturated sodium chloride solution, dried over sodium sulfate and freed from the
solvent in vacuo. The residue was purified by flash chromatography (cyclohex-

ane/ethyl acetate 9:1).
Yield: 5.27 g (97% of theory).

LC-MS (Method 1): R, = 1.26 min.; MS (ESI*): m/z = 278 (M+H)*



35 Exanple 5A
1-Methyl -4-T([[4-(trifluoronethoxy)phenyl
ani nol carbonyl )am nol - 1li - pyrrol e-2- carboxylic acid H
H N1 ~NHON10 CF3 1 0 UH 470 ng (1.27 nmol ) of
ethyl 1-nmethyl-4-1(([4-(trifluoronethoxy)ohenyl|am no~-
car bonyl ) am nol - 1H pyrrol e- 2- car boxyl ate are provi ded
in5in[ of THE, 152Ing (6.33 mnol) of lithium
hydroxide in 1 m of water are added and the m xture is
stirred under reflux overnight. The reaction mxture is
concentrated, the residue is acidified with 2M
hydrochloric acid and the precipitate fornmed is
collected by suction filtrat¥on and dried in vacuo. A
solid is obtai ned Yi el d: 429 ng (98% of theory) LC M5
(Method 2): R = 2.09 mn. I\/B(ESI'): mz = 344 (MtH)'
I 1 - NVRNB GO0 M, CBQBOﬁd'c*) 02 9=1127 36 ((dpstD, pPY)(d, BHOASY &,
1H) ,418. H8 (1154H)1W1 33 i@, 2H), 7.25 (d, 2H), 7.18
(d i H), 6.63( 1 Hy, 3.80 (s, 3H. 36 Exanple 6A

1- (5- Met hyl pyri d| n- 2-yl) pi perazi ne

Stage 2

1-(5-Methylpyridin-2-yl)piperazine

N

3.47 g (12.5 mmol) of 1-(tert-butyloxycarbonyl)-4-(5-methylpyridin-2-yl)piperazine
are dissolved in 10 ml of dioxane, and 31 ml (125 mmol) of hydrogen chloride in
dioxane (4 molar) are added. The mixture is stirred at RT for 2 h. The mixture is
subsequently concentrated, the residue is rendered alkaline using a 1M aqueous
sodium hydroxide solution and extracted several times with dichloromethane. The
combined organic phases are dried over sodium sulfate, concentrated and dried in

vacuo.
Yield: 2.18 g (98% of theory).
LC-MS (Method 3): R, = 0.38 min.; MS (ESI'): m/z =177 (M+H)*

T-NMRK (300 MHz, CDCl3): § = 8.02 (d, 1H), 7.32 (dd, 1H), 6.59 (d, 1H), 3.45 (m,
4H), 3.00 (m, 4H), 2.20 (s, 3H).



H3C N NH Stage 1

1-(tert-Butyl oxycarbonyl)-4-(5-nmethyl pyridin-2-yl) pi per
azine O H3C/ \ %~ N/ O H3C -CH3 CH3 Under an
argon at nosphere, 2.50 g (19.6 rnnol) of

2-nmet hyl -5-chl oropyridine and 4.38 g (23.5 mmol ) of
N-(tert-butyl ox year bonyl)pi perazine are dissolved in
50 nil of absolute toluene. 2.26 g (23.5 rnnol) of
sodiumtert-butoxide. 0.37 g (0.59 mvbqg of BI NAP and
0.36 g (0.39 Mol ) of

tris(di henzyli deneacetone)dtpal | adi um are sub-
sequently added, and the m xture is heated at 70C for
12 h, After cooling, diethyl ether is added to the
reaction mixture, the mixtur@is washed three tines
with a saturated sodiumchloride solution, dried over
sodium sul fate and freed fromthe solvent in vacuo.
Thelramplels was purified by flash chromatography
(cyclohex- ane/ethyl acetate 9:1). Yield: 5.27 g (97%
(ESIl r‘le‘w ?n)‘ “«t“f?gfo %bﬁq;*]%g%@rw awom%f(rs/@emmq%m@m’a)z S
= S@ZbC(xaﬂ,lcalH) 7.34 (dd, 1H), 6.59 (d, 1H), 3.55 On,

H H
N\[(N
o AT ] QO,CFS

The preparation takes place in analogy to Example SA.
LC-MS (Method 2): R; = 2.10 min.; MS (ESI*): m/z = 358 (M+H)"

Example 8A

1-Butyl-4-[({[4-(trifluoromethoxy)phenyl]lamino)carbonyl)amino]- I H-pyrrole-2-

H H
N\H/N

carboxylic acid

The preparation takes place in analogy to Example 5A.

LC-MS (Method 3): R, = 2.47 min.; MS (ESI): m/z = 386 (M+H)*



e kN i e i e AR Sttt e i S R NS

411), 3.45 (m 4H), 2.21 (s, 3H), 1.49 (s, 9H). Sle 2
1- (5-Metttyl pyridin-2-yl)piperazine H3C ~NH N 3.47 g
(12.5 mol ) of

| -(tert-butyl oxycarbonyl)-4-(5-nethyl pyridin-2-yl)pi per
azine are dissolved in 10 ml of dioxane, and 31inl
(125 mol ) of hydrogen chloride in dioxane (4 nolar)
are added. The mixture is stirred at Rl for 2 h. The

m xture i s subsequently concentrated, the residue is
rendered al kaline using a 1M aqueous sodi um hydroxi de
sol ution and extracted several tines with

di chl oronet hane. The conbined organi c phases are dried
over sodi um sul fate, concent#hted and dried in vacuo.
Yield: 2. 18 g (9896of t heory). LC—NS (Method 3): R =

CDCi%}\’MRS‘é@Q %HO?T‘(

0,38 min. 56} mz = 177 (MH)' 11- NI\/k(300I\/Hz
do)t =, 8.99. (3 1gi 48 opy) LH) 67 B0d( D). 139,

3. 45H) me4 (A, 6.33 QD11 121 41221),,1.62.( @00, 2H), 3H (seBB 2H), 0.88 (¢,

?ﬁte 7A
-EChyl-4-[(([4-(trifluoronethoxy)phenyl]am no[ car honyl

Jam no] -1 H pyrrol e-2- carboxylic acid HH

Example 9A

1-(Cyclopropylmethyl)-4-[({[4-(trifluoromethoxy)phenyilamino}carbonyl)amino]-1H-

pyrrole-2-carboxylic acid

The preparation takes place in analogy to Example 5A.

LC-MS (Method 2): R, = 2.33 min.; MS (ESI*): m/z = 384 (M+H)*

'T-NMR (300 MHz, DMSO-ds): & = 8.86 (bs, 1H), 8.45 (bs, 1H), 7.55 (m, 2H), 7.23-
7.32 (m, 3H), 6.68 (d, 1H), 4.11 (d, 2H), 1.21 (m, 1H), 0.45 (m, 2H), 0.32 (m, 2H).



IN\ HO ~~0/ _CF3 ]J( NO 1O CH3 The
preparation takes place in anal ogy to Exanple 5A. LC Ms
(Method 2): R =2,10 min.; M5 (ESI'): mz = 358 ( MtH) -
Exanpl e 8A
1-Butyl-4-[(([4-(trifluoronmethoxy)phenyl]am no)carhonyl
)am no]-1 H pyrrol e-2- carboxylic acid HHHO/ \ 0 I
OiCF3 0 CH3 The preparation takes place in analogy to
Exanple SA. LCMS (Method 3): R = 2.47 min.; M
(ESI"): mz = 386 (MH)' 39 'H NWR (300 MHz, DWVSO- de):
S =8.90 (bs, 1H), 8.48 (bs, 1H), 7.54 (d, 2H), 7.26
(d, 2H), 7.24 (d, IH, 6.73 (d, 1H, 4.21 (t, 211),
1.62 (quint., 2H), 1.25 (sext., 2H), 0.88 (t, 3H).
Exanpl e 9A 40

Example 10A

4-[({[4-(Trifluoromethoxy)phenyllamino}carbonyl)amino|thiophene-2-carboxylic

acid

The preparation takes place in analogy to Example 4A and 5A starting with methyl
4-aminothijophene-2-carboxylate (synthesized according to A.A. Kiryano et al,
Tetrahedron Lett. 2001, (42), 8797-8800).

Yield: 72 mg (27% of theory, 2 stages)

LC-MS (Method 2): R, = 2.25 min.; MS (ESI*): m/z = 347 (M+H)*

'H-NMR (400 MHz, DMSO-dg): & = 13.1 (bs, 1H), 9.10 (bs, 1H), 8.98 (bs, 1H), 7.69 (s,
1H), 7.53-7.60 (m, 3H), 7.29 (d, 2H).

Example 11A

2-[({14-(Trifluoromethoxy)phenyljamino}carbonyl)amino]-1,3-thiazole-4-carboxylic

acid



((:vclopropylnmethyl)-4-[([[4-(trifluoronethoxy)phenyl
m no[ car bonyl )am nol -1 11- pyrrol e-2-carboxylic acid
HH NNHO / \\ 1~/ iOF3 1T "N' O O 'IV The
preparati on takes place in analogy to Exanple SA. LC- M5
(Method 2): R =2.33 mn,; M5 (ESI'"): mz = 384 (M:H)'
[1-NVR 11300 MHz, DVMSO-dqg S = 8.86 (bs, 1H), 8.45 (bs,
IH, 7.55 (m 2H) 7.23- 7.32in, 3H), 6.68 (d, | H,
4.11 (d, 2H), 1.21 (in, 111), 0.45 (m 2H), 0.32 (m
2H). 40 Exanple 10A
4- (({(4-(Trifluoronethoxy)phenyl]am no}car honyl)am
no] t hi ophene-2-carboxylic acid HHMNM /N\ HO\ O1I /
0_CF3 O The preparation taked place in analogy to
Exanpl e 4A and SA starting with net hyI
AR OB ARG 2 A RN ENS St RS A BRES Ty

2-amino-1,3-thiazole-4-carboxylate (commercially available from ACROS).

o

Yield: 290 mg (61% of theory, 2 stages)

LC-MS (Method 2): R, = 2.05 min.; MS (ESI*): m/z = 348 (M+H)’

'H-NMR (300 MHz, DMSO-ds): 8 = 12.8 (bs, 1H), 10.9 (bs, 1H), 9.22 (bs, 1H), 7.91 (s,
1H), 7.60 (d, 2H), 7.32 (d, 2H).

Example 12A

S-Methyl-2-[({[4-(trifluoromethoxy)phenyllamino)carbonyl)amino]-1,3-thiazole-4-

carboxylic acid

The preparation takes place in analogy to Example 4A and SA starting with methyl
2-amino-5-methyl-1,3-thiazole-4-carboxylate (commercially available from ‘lTyger
Scientific).

Yield: 148 mg (40% of theory, 2 stages)

LC-MS (Method 3): R, = 2.47 min.; MS (ESI*): m/z = 362 (M+H)”

'H-NMR (300 MHz, DMSO-dg): 8 = 12.7 (bs, 1H), 10.7 (bs, 1H), 9.18 (bs, 1H), 7.59 (d,
2H), 7.32 (d, 2H), 3.34 (s, 3H).



Tetrahedron Lett. 2001, (42), 8797-8800). Yield: 72 ny
(27* of theory, 2 stages) LC-Ms (Method 2): R = 2.25
mn.; MS (ESI'"): mz = 347 (MtH)' "H NWR (400 MHz,
DVMsO-d,): 8 = 13.1 (hs, 111), 9.10 (bs, IH, 8.98 (bs,
1H), 7.69 (s, 111), 7.53-7.60 (m 3H), 7.29 (d, 2H).
Exanpl e 11A
2-1({[4. (Trifluoronethoxy)phenyl | am nol car bonyl ) am no] -
1, 3-thiazol e-4-carboxylic acid HH N-< M /N HO S
CIO1l / OCF3 0 41 The preparation takes place in
anal ogy to Exanple 4A and SA starting with ethyl
2-am no-1, 3-thi azol e- 4- carboxyl ate (commercial ly
avai |l able from ACROS). Yield: 290 ng (61% of theory, 2
stages) LC-M5 (Method 2): R%2.05 nin.; MS (ES1'1: mz
= 348 (MtH)' H NWR (300 MHz, DVSO-de): S = 12.8 (bs,
1H)E10'9 bs, IH, 9.22 (bs, 1H), 7.91 (s, 1H), 7.60
d, leb3/o (d, 2H). Exartme 12A
5-Methyl -2-[ (([4-(trifluoronethoxy)phenyljam nojcarbony

) ag]d?l%rc-)-lz-’[(?[ﬁ(mfl%%%lmeefh%iy)phenyllamino]carbony])a mino]-1,3-thiazole-4-

carboxylic acid

The preparation takes place in analogy to Example 4A and SA starting with ethyl
2-amino-5-chloro-1,3-thiazole-4-carboxylate (synthesis described in K.J. Hodgetts e
al., Org. Lett, 2002, (4), 1363-1366).

Yield: 365 mg (89% of theory, 2 stages)

LC-MS (Method 3): Ry = 2.51 min.; MS (ESI'): m/z = 382 (M+H)’

'H-NMR (300 MHz, DMSO-ds): 8 = 13.2 (bs, 1H), 11.2 (bs, 1H), 9.28 (bs, 1H), 7.58 (m,
2H), 7.33 (m, 2H).

Example 14A

5-Bromo-2-[({[4-(trifluoromethoxy)phenyl]aminojcarbonyljamino|-1,3-thiazole-4-

carboxylic acid



carboxylic acid HH NM /NHOS ?I01 / OCF3 O CH3
The preparation takes place in anal ogy to Exanple 4A
and SA starting with nethyl 2-am no-5-meth

yl -1, 3-thi azol e-4-carhoxyl ate (comrercially avail abl e
from'l'yger Scientific). Yield 148 ng (40% of theory,
2 stages) LG-Ms (Method 3): R = 2,47 mn.; M5 (ESI-):
mz = 362 (MtH)' "H NWR (300 MHz, DVsO-d,): 6 = 12.7
(bs, 1H), 10.7 (bs, 1H), 9.18 (bs, 1H), 7.59 (d, 2H)),

7 32 (d, 2H), 3.34 (s, 3H 42 Exanple 13,E
5-Chloro-2-[(([4-(trifl uoromethoxy)phenyl]am nojcarbony
| )am no] -1, 3-t hi azol e-4- carboxylic acid HH N N
HO\~\CS 110 If CF3 YO 0 g

The preparation takes place in analogy to Example 4A and SA starting with ethyl
2-amino-5-bromo-1,3-thiazole-4-carboxylate (synthesis described in J.F. Okonya et
al., Tetrahedron Lett., 2002, (43), 7051-7054).

Yield: 343 mg (74% of theory, 2 stages)

LC-MS (Method 2): R, = 2.22 min.; MS (ESI*): m/z = 426 (M+H)"

'H-NMR (300 MHz, DMSO-d,): & = 13.1 (bs, 1H), 11.2 (bs, 1H), 9.28 (bs, 1H), 7.58 (m,
2H), 7.32 (m, 2H).

Example 15A

2-1({{4-(Trifluoromethoxy)phenyl]laminojcarbonyljamino]-1,3-thiazole-5-carboxylic

acid

The preparation takes place in analogy to Example 4A and SA starting with ethyl

2-amino-1,3-thiazole-5-carboxylate (commercially available from RareChem).

Yield: 200 mg (55% of theory, 2 stages)

LC-MS (Method 3): R, = 2.36 min.; MS (ESI*): m/z = 348 (M+H)"

'H-NMR (300 MHz, DMSO-dq): & = 12.8 (bs, 1H), 10.9 (bs, 1H), 9.21 (bs, 1H), 7.92 (s,
LH), 7.60 (d, 2H), 7.33 (d, ZH).

R e Ll



The preparation takes place in anal ogy to Exanple 4A
and $A starting with ethyl

2-am no-chl oro-1, 3-thi azol e- 4-carhoxyl ate (synthesis
described in X.J. Hodgetis et a(., Oqg. Lett. 2002,
(4), 1363-1366). Yield: 365 ng (89% of theory, 2
stages) LG-Ms (Method 3): R = 2.51 mn.; M5 (ESI'"):
mz = 382 (MtH' H NWR (300 MHz, DVMBO-d,): S = 13.2
(bs, 1H), 11.2 (bs, I H), 9.28 (bs, I H, 7.58 (m
2H), 7.33 (m 2H). Exanple 14A

5-Brono-2-[ (([4-(trifluoronethoxy)phenyl Jam no} car bonyl
)am nol - 1, 3-t hi azol e-4- carboxylic acid HH N-( Y HO
\ SO0/ OCF3 0 Br 43 The preparation takes place in
anal ogy to Exanple 4A and 5AYtart ng with ethyl

2-am no- 5- brono- 1, 3-thi azol e- 4- carboxyl ate (synthesis
des E“iab d ien J. F. onya et al., Tetrahedron Lett.,
2002, ; - 4). Yield: 343 ng (74% of theory, 2
stages) LC.-MS (Method 2): R =2.22 min.; M5 (ESI"):

M z ;2,426 (MF11)' ' H-NMR (300 MHz, DMBO-d,): S= 13.1
bs,vTF% 11.2 (bs, 1H), 9.28 (bs, IH), 7.58 On,

N-{1-Methyl-5-|(4-pyridin-2-ylpiperazin-1-yljcarbonyl|- 1H-pyrrol-3-y1}-N'-[4-(trifluo-

romethoxy)phenyl|urea

d

L s

S N N
Y

50 mg (0.15 mmol) of 1-methyl-4-|({|4-(trifluoromethoxy)phenyljamino}carbonyl)-
aminol-1H-pyrrole-2-carboxylic acid (Example 5A) are provided in 1 ml of DMF, and
56 mg (0.18 mmol) of O-(benzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium tetrafluo-
roborate (TBTU) and 8.9 mg (0.07 mmol) of 4-(dimethylamino)pyridine (DMAP) are
added. 29 mg (0.18 mmol) of 1-(2-pyridyl)piperazine are subsequently added, and the
mixture is stirred at RT for 8 h. The reaction solution is purified by RP-HPLC (acetoni-

trile/water). A solid is obtained.

Yield: 54 mg (76% of theory)

LC-MS (Method 1): Re= 1.61 min.; MS (ESI'): m/z = 489 (M+H)"

'H-NMR (300 MHz, DMSO-dq): 8 = 8.75 (s, 1H), 8.32 (s, 1H), 8.13 (dd, 1H), 7.50-7.59

(m, 3H), 7.25 (d, 2H), 7.02 (d, 1H), 6.86 (d, 1H), 6.68 (dd, 1H), 6.28 (d, 1H), 3.72 (m,
4H), 3.64 (s, 3H), 3.55 (m, 4H).



2H 1, 7.32 (in, 211). Exanple |ISA

2-1(]1[4-(Trifl uoromet hoxy) phenyl ] aml no] car bonyl ) am no] -
1, 3-thiazol e-5-carboxylic and HHHO 1V 01 ~CF3
?11f v OO The preparation takes place in analogy to
Exanpl e 4A and SA starting wth ethyl 2-amno-1

. 3-thiazol e-5-carboxylate (commercially available from
RareChem). Yield 200 ng (55% of theory, 2 stages)
LC-M5 (Method 3): R = 2,36 min.; M5 (ESI'): nmz = 348
(M1 1) HNWR (300 M1z, DVMSO-ds): 8 = 12.8 (bs, 11 |
) , 10.9 (bs, i I I') , 9.21 (bs, I H, 7.92 (s, it p,
7.60 (d, 2H), 7.33 (d, 2H). 44 Exenplary enboi dnments
Exanmple 1 N (1-Methyl-S-I

(4-pyridin-2-yl pi perazin-1-y#carbonyl | -1

H pyrrof-3-yll-N-14-(trifluo- ronethoxy)phenyllurea H

%xample 2

N-(1-Methyl-5-{|4-(S-methylpyridin-2-yl)piperazin-1-yi|carbonyl}- 1H-pyrrol-3-yi)-N'-
[4-ttrifluoromethoxy)phenyllurea

The preparation takes place in analogy to Example 1 from Example 5A and 6A.

Yield: 50 mg (68% of theory)

LC-MS (Method 1): R = 1.66 min.; MS (ESI"): m/z = 503 (M+H)"

'H-NMR (300 MHz, DMSO-d): 8 = 8.75 (bs, 1H), 8.32 (bs, 1H), 7.98 (d, 1H), 7.53 (m,

2H), 7.42 (dd, 1H), 7.25 (d, 2H), 7.02 (d, 1H), 6.80 (d, 1H), 6.28 (d, 1H), 3.68-3.76 (m,
4H), 3.63 (s, 3H), 3.45-3.53 (m, 4H), 2.17 (s, 311).



N QNNNTfIOCF, | 0 CH 1 50Ilng (0.15 nmol) of

1-methyl -4-1(114-(trifluoronethoxy)phenyljam nol carbony
| )- am nol - 1H pyrrol e-2-carboxylic acid (Exanpl e SA)
are provided in 1 ml of D.MI, arid 56 ng (0.18 mmol)
of O (benzotriazoi-1-yl)-N,N,N ,N -tetranet hyl uroni um
tetrafl uo- roborate (TBTU) and 8.9 ng (0.07 mol ) of
4-(d inmethylam no)pyridine (DVAP) are added. 29 ngy
(0.18 mmol ) of 1-(2-pyridyl)piperazine are subsequently
added, and the mxture is stirred at RT for 8 It The
reaction solution is purified by RP-1I PLC (acetoni -
trfle/water). A solid is obtained Yield: 54 rng (76% of
theory) LGMs (Method 1): R =1.61 mn.; M5 (ESI'"):
mz = 489 (MrH) ' H- NMR (300 M4z, DVBO-d~):5=8.75 (s,
IH, 832 (s, 1H), 8.13 (dd, 1H), 7.50-7.59 (m 3H),
7.25 (d, 2H), 7.02 (d, 1H, 6.86 (d, 1H), 6.68 (dd,

1H) Ex@mpig3 (4’ 1H), 3.72 (m 4H), 3.64 is, 3H), 3.55
(m 4H). 45 Exanple 2

| ca%b@/ﬁjl){ﬂ[ﬁ-ppgyﬁlp(ﬁ ﬁ@pw?;ﬂryl“%crahb%'c?g llf'lpd%i Eg"i'%'z'i‘lr-]_ 1-yl

hox yyiphenykthbxyganiforeaH N H

The preparation takes place in analogy to Example 1 from Example 7A and 6A.
Yield: 29 mg (43% of theory)
LC-MS (Method 2): R, = 1.79 min.; MS (ESI'): m/z = 503 (M+H)*

"H-NMR (400 MHz, DMSO-ds): & =8.74 (bs, 1H), 8.32 (bs, 1H), 8.13 (d, 1), 7.49-7.60
(m, 3H), 7.22-7.28 (m, 2H), 7.08 (s, 1H), 6.87 (d, 1H), 6.68 (dd, 1H), 6.26 (s, 1H), 4.04
(q, 2H), 3.68-3.77 (m, 4H), 3.50-3.58 (m, 4H), 1.26 (t, 3H).



N~NOCF O OCH3 The preparation takes place in
anal ogy to Exanple I from Exanple SA and GA. Yield: 50
ng (68% of theory) LC-MS (Method 1): R, = 1.66 mn.; M
(ESI-): mz =503 (MI1)" HNW (300 Mz, DVMSO-d,): S =
8.75 (bs, IH), 8.32 (bs, 111), 7.98 (d, IH), 7.53 (m
2H), 7.42 (dd, 1H), 7.25 (d, 2H), 7.02 (d, 111), 6.80
(d, 111), 6.28 (d, 111), 3.68-3.76 (m 4H), 3.63 (s,
311), 3.45-3.53 (m 4H), 217 (s, 311). 46 Exanple 3
N-(I-Ethyl-5-1(4-pyridin-2-yl pi perazin-I|-yl)carbonyl]-1
H pyrrol-3-y!)-N,-14- (trifl uoronethoxy)phenyllurea C
NNN NN ~~ 'O CF3 Tf NO CH3 1he preparation takes
pl ace in anal ogy to Exanple F/from Exanple 7A and 6A.
Yield: 29 ng (43% of theory) LGMS (Method 2): R =
1.79 ruin.; Ms (PSI'"): mz = 503 (MtH)'

Example 4

N-(1-Ethyl-5-{[4-(5-methylpyridin-2-yl)piperazin-1-yl]carbonyl}-1H-pyrrol-3-yl}-N'-

[4-(trifluoromethoxy)phenyl]urea

G
S g
N N/ﬁ a \”/ \©\
K/N ' 0 o CFs
0
CH,

The preparation takes place in analogy to Example 1 from Example 7A and 6A.

Yield: 26 mg (39% of theory)

LC-MS (Method 2): R, = 1.80 min.; MS (ESI"): m/z = 517 (M+H)*

'H-NMR (400 MHz, DMSO-d,): & = 8.75 (bs, 1H), 8.32 (bs, 1H), 7.98 (m, 1H), 7.54 (m,

2H), 7.42 (m, 1H), 7.26 (m, 2H), 7.08 (m, 1H), 6.80 (d, 1H), 6.25 (s, 1H), 4.03 (q, 2H),
3.68-3.76 (m, 4H), 3.44-3.52 (m, 4H), 2.18 (s, 3H), 1.25 (t, 3H).



"Il -NVMR (400 M1z, DMSO-d6): 6 =8.74 (bs, 1H), 8.32 (bs,
1H), 8.13 (d, 111), 7.49-7.60 (m 3H), 7.22-7.28 (m
2H), 7.08 (s, 1H), 6.87 (d, 1H), 6.68 (dd, 1H), 6.26
(s, Ili), 4.04 (g, 2H 2 3.68-3.77 (ni, 4H), 3.50-3.58
(m 411), 1.26 (t, 311). 47 Exanple 4 N-( | -Ethyl-5-1
[4-(S-rnethyl pyridin-2-yl)piperazin- |-yi] carbonyl)-1
H pyrrol -3-yl)-N - 4-(trifluorornethoxy) phenyl] area
HBCN N, -1\NN I ~0~/ CFI'NO CH3 The
preparation takes place in analogy to Exanple 1 from
Exanple 7A and 6A. Yield: 26 ng (39% of theory) LC MS
(Method 2): R=1.80 mn.; Ms (ESI'"): mz= 517 (M:H)'
"H NVR (400 MHz, DVSO-dr): 6= 8.75 (bs, 1H), 8.32 (bs,
1H), 7.98 (m 11-1), 7.54 (nf® 2H). 7.42 (m 1H), 7.26
in, 2H, 7.08 (m IH), 6.80 (d, IH®66.25 (s, | H),

g, 2H), 3.68-3.76 (in, 4H), 3.44-3.52 (m 4H),
sxqupledn 9 o5 (¢, 3H). 48 Exanple 5
1-Butyl -5-1(4-pyridin-2-yl pi perazi n-1-yl)carbonylj -1

W[E%Lfy%%i?ﬂn iﬁ-L-g}lbgpter%iziB-?-lilffgcra%—onyl]-lH-pyrrol-Z&-yl}-N’-[4-(triﬂuoro-
methoxy)phenyljurea

~

FzNa
T kFRPRFRPROS

CH,

The preparation takes place in analogy to Example 1 from Example 8A.

Yield: 41 mg (69% of theory)

LC-MS (Method 2): R. = 2.11 min.; MS (ES["): m/z = 531 (M+FH)*

"H-NMR (400 MHz, DMSO-de): 8 = 8.75 {bs, 1H), 8.33 (bs, 1H), 8.12 (d, 1H), 7.58 (m,
1H), 7.54 (d, 2H), 7.26 (d, 2H), 7.07 (d, 1H), 6.87 (d, 1H), 6.68 (dd, 1H), 6.26 (d. 1H),

4.02 (1, 2H), 3.72 (m, 4H), 3.53 (m, 4H), 1.59 (quint.,, 2H), 1.18 (sext., 2H), 0.84 (i,
3H).



nmet hoxy) phenyl )urea O fl CCF, 1110111 CH3 The
preparation takes place in analogy to Exanple |I from
Exanple 8A. Yield: 41 ng (69% of theory) LC-MS (Method
2): R =2.11 min.; M5 (ESL): nmz = 531 (Mlp' 'H NWR
(400 MHz, DVMSO-d6): 5 = 8.75 (bs, 1 H), 8.33 (bs, 111),
8.12 (d, 1H. 7.58 (m 1H), 7.54 (d, 211), 7.26 (d,
2H), 7.07 (d, IH, 6.87 (d, 111), 6.68 (dd, 111). 6.26
(d, 111), 4.02 (t, 2H), 3.72 (in, 4H), 3.53 (in, 4H),
1.59 (quint., 2H), 1.18 (sext., 211), 0.84 it, 3H). 49
Exanple 6

N- (1- Butyl - 5- Q4- (5- net hyl pyrldln 2-yppi perazi n-1-yl]car
bonyls-1 Il-pyrrol-3-yl)-N -4
[4-(trifluoronethoxy)phenyi]Jurea H3C/ HH N N N

Qrf |CF. O CH3
Example 6

N-(1-Butyl-5-{|4-(5-methylpyridin-2-yl)piperazin-1-yl]carbonyl}- 1H-pyrrol-3-yl)-N’
|4-(trifluoromethoxy)phenyljurea

The preparation takes place in analogy to Example 1 from Example 8A and 6A.

Yield: 19 mg (20% of theory)

LC-MS (Method 2): R = 1.97 min.; MS (ESI*): m/z = 545 (M+11)*

'H-NMR (300 Mllz, DMSO-de): & = 8.74 (bs, 1H), 8.32 (bs, 1H), 7.98 (d, 1H), 7.53 d
2H), 7.41 (dd, 1H), 7.25 (d, 2H), 7.07 (d, 1H), 6.80 (d, 1H), 6.25 (d, 1H), 4.02 (t, 2H),

3.72 (m, 4H), 3.47 (m, 4H), 2.16 (s, 3H), 1.59 (quint., 2H), 1.18 (sext., 2[1), 0.83 (t,
311).



The preparation takes place in analogy to Exanple 1
from Exanpl e 8A and 6A. Yield: 19 ng (20% of theory)
I,C-M5 (Method 2): R =1.97 min.; M5 (ESP): nmz. =
545 (M+l11)' "H- NWR (300 Miz, DMSO-d6): S = 8.74 (bs,
111), 8.32 (bs, 1H), 7,98 (d, 111), 7.53 (d, 2H), 7.41
(dd, 1H), 7.25 (d, 2H), 7.07 (d, 111), 6.80 (d, 1 H),
6.25 (d, I H), 4.02 (t, 2H), 3.72 (m 4H), 3.47 (m
4H), 2.16 is, 3H). 1.59 (quint., 2H), 1.18 (sext.,
211), 0.83 (t, 311). 50 Exanple 7

N-(1- (Cycl opropyl nmet hyl ) -5-[ (4-pyridi n-2-yl pi perazi n-
l-yl)ca rbonyl]-1 | I-pyrrol-3-yl I-

N -[4-(trifluoronethoxy)phenylJurea HH N ™ /N NYN

QO CF o v The preparation takés place in analogy to
Exanple 1 from Exanple 9A. Yield: 51 ng (86/, of
theory) LCG-Ms (Method 1): R= 1,84 mn.; M5 (ESI'): niz
= 5EgAMpR) ' ' H NVR (300 MHz, DMBO-d6): S = 8.75 (bs,
1H), 8.33 (hs, IFl'), 8.13 (dt, 1H), 7.51- 7.61 (m 3H),

7.2 11),. 7.1 d, 1H), .88 (d, 1H), 6.69 (dd,
Ty - ety T Gyl 2 i ronss g o Roms g i -
(m N (riflbotbzne(ioxy) pidnyl}@ed5 (rn, 2H), 0.28 (in, 2H). 51

The preparation takes place in analogy to Example 1 from Example 9A.

Yield: 51 mg (86% of theory)

LC-MS (Method 1): R = 1.84 min.; MS (ESI*): m/z = 529 (M+H)*

"H-NMR (300 MHz, DMSO-dg): & = 8.75 (bs, 1H), 8.33 (bs, 1H), 8.13 (dt, 1H), 7.51-

7.61 (m, 3H), 7.27 (d, 2H), 7.13 (d, 1H), 6.88 (d, 1H), 6.69 (dd, 1H), 6.28 (d, 1H), 3.90
(d, 2H), 3.73 (m, 4H), 3.53 (m, 4H), 1.12 (m, 1H), 0.45 (m, 2H), 0.28 (in, 2H).



Exanpl e 8

N-(1- (Cycl opropyl nmet hyl ) -5-([4-(5-nethyl pyridin-2-yl)pi
perazin-l-yl]carbon yll-1 H

pyrrol -3-yl)-N -f4-(trifluoromethoxy)phenyl] urea H3C N
fN NN~ CCF3 o0 v The preparation takes place in
anal ogy to Exanple 1 from Exanple 9A and 6A Yield: 52
ng (85% of theory) t .CMS (Method 1): R, = 1.86 mn.;
MS (ESI'"): mlz =543 (MtlI1)" I-1-NWR (300 M1 z,
DVbO-de): 8 = 8.77 (bs, 1H), 8.34 (bs, 1H), 7.98 (d,
IH, 7.54 (d, 211), 7.41 (dd, 1H), 7.25 (d, 2H), 7.12
(d, 1H), 6.80 (d, IH, 6.27 (d, 1H), 3.89 (d, 2H),
3.72 (nn, 4H), 3.48 (nn, 4H)>'2.16 (s, 3H), 1.12 (m
1H), 0.45 (m 2H), 0.28 (m 2H). S2 Exanple 9
N-(5-[]4-(5-Met hyi pyridin-2-yl)pipe
razihﬁ-g’l[‘lﬂ{?&ﬁcarbonyl[-3-thienyI)N-(4-(trifIuoro-

rnet hoxy) phenyllurea HHCHH N NNN  u )o CFJ

N-(1-(Cyclopropylmethyl)-5-([4-(5-methylpyridin-2-yl)piperazin-1-yl]carbonyl}-1H-
pyrrol-3-y)-N’-(4-(trifluoromethoxy)phenyl]urea

The preparation takes place in analogy to Example 1 from Example 9A and 6A.

Yield: 52 mg (85% of theory)

[.LC-MS (Method 1): R, = 1.86 min.; MS (ESI'): m/z = 543 (M+H)"

‘H-NMR (300 MHz, DMSO-de): 8 = 8.77 (bs, 1H), 8.34 (bs, 1H), 7.98 (d, 1H), 7.54 (d,

2H), 7.41 (dd, 1H), 7.25 (d, 2H), 7.12 (d, 1H), 6.80 (d, 1H), 6.27 (d, 1H), 3.89 (d, 2H),
3.72 (m, 4H), 3.48 (m, 4H), 2.16 (s, 3H), 1.12 (m, 1H), 0.45 (in, 2H), 0.28 (m, 2H).



Il O The preparation takes place in analogy to Exanple
1 fromExanple I QA and 6A. Yield: 60 ng (63 x% of
theory) LCGMs (Method 3): R = 2.05 mn.; M5 (ESO):
ni/z =506 (MtH' 'H NWR (400 Mz, DMSO-d,): 6 = 9.05
(bs, 1f1), 8.95 (bs, I H, 7.98 (d, 1H), 7.56 (d, 2H),
7.47 (s, 1H), 7.39-7.44 on, 2H), 7.29 (d, 2H), 6.80 (d,
1H, 3.75 O, 4H), 3.51 On, 4H), 2.16 (s, 3H). 53 The
foll ow ng conmpounds are synthesized in analogy to
Exanple | fromthe corre- sponding starting conpounds:
Ex. Structure Starting Yield I.CGM5S M5 No. conpound
lt, [mn) (MtH"' Exanple 1.95 10 36 ng 493 Y ~- 11A
(51'Y of theory) (Method 3) 2.02 49 nb 11 .~t,IY,|
Exanple 507 1,,.. 11 A (671h20f theory) (Method 3)

Example 9

N-(5-{{4-(5-Methylpyridin-2-yl)piperazin-1-yijcarbonyl}-3-thienyl)-N’- [4-(triffuoro-
methoxy)phenyljurea

The preparation takes place in analogy to Example 1 from Example 10A and 6A.
Yield: 60 mg (63% of theory)

LC-MS (Method 3): R, = 2.05 min.; MS (ESIY): m/z = 506 (M+H)*

'H-NMR (400 MHz, DMSO-dg): 8 = 9.05 (bs, 1H), 8.95 (bs, 1H), 7.98 (d, 1H), 7.56 (d,

2H), 7.47 (s, 1H), 7.39-7.44 (in, 2H), 7.29 (d, 2H), 6.80 (d, 1H), 3.75 (m, 4H), 3.51 (in,
4H), 2.16 (s, 3H).



2 Exanple 43 ng 2.52 518 11A (581% of theory) (Method
At Exanple 33 ng 2.00 507 12A (48'Y,, of theory)
(Method 3) Exanple 50 ng 2.01 12A (70W of theory]
(Metho 521 d 3) Exanple 52 ng 2.60 15 532 12A (71%f
theory) (Method 3) -tot" Exanple 43 ng 2.21 527

(58" Y% of theory) (Method 3) 7 Xl 35 ng 2.24 17
Exanpl e 13A (4911/, of theory) (Method 3) 541 G

Exanple 42 tug 2.76 X 552

53

The following compounds are synthesized in analogy to Example 1 from the corre-

sponding starting compounds:

Ex. | Starting LCMS [ MS
Structure Yicld .
No. compound R [min] ; (M+H)
SN,
NN RN Example , 1.95
10 W NK\ N’ YN P 36‘mg ’ 493
A S NS A | (51% of theory) | (Method 3)
o]
ML a I , } .
1 O\ /\ \Q Example 49 ‘m& 2.02 507
fv 1A | (67% of theory) | (Method 3)
\\/\} p i
Hon Example 43 mg 2.52
12 S b= S 518
N A 0 Qw 11A (58% of theory) | (Method 3)
l" o
] " 2
, O\r N. Example 33m 2.00
3T Y Ol P e 507
3 07 12A (48% of theory) | (Method 3)
CH
i
H,\:\//»j\
K A Example 50 m 2.01
14 \N 'O /Z‘:(S \lD ‘ > CF p - g 521
Y o 12A {70% of theory) | (Method 3)
g Y Example 52m 2.60
15 N =" \@\ ) P ) 5 532
\/“WS ° o 12A (71% of theory) | (Method 3)
-
i @ NN Example 43 m 2.21
S 0T L P . 527
| VS o 13A (58% of theory) | (Method 3) (
[s] o]l
| |
f TR =<
\; - j noon : - ‘
_— I\»rl\,{\’ FTNTN i} Example 35 mg 2.24 ' e
T A o 13A (49% ot theory) | (Method 3)
Y
U] o Example 42 mg 2.76
18 WY =Y Q _ 552
1 RLAFS o 13A (52% of theory) | (Method 3) i
i ( v G
(o™ |
S Example 45 m 2.22 }
19 -( T P _ 8 571 |
N 14A {59% of theory) | (Method 3) ;
|




| 3A (52%

[m

ni

(MFH) .

14A (681% of theory) (Method 3)

596

of theory) (Method 3) 19 Exanple 45 ng 2.22
571 14A (59 yr of theory;
Starting LCG-Ms M5 Structure |

(Method 3) 0 54 Ex.
Yi el d No. conpound R
Exanple 50 nng 2.27 5 85 20 1"l " 585
Exanple 41 ng 277 21

14A (50" Yo of theory) (Method 3)

22"~"] = "~

Exanple 34 ng 1.90 493 15A (491X, of theory) (Method 3)
Exanple 41 ng 1.91 2.3 so7 15A (651X, of theory)

(Method 3) 24 Exanple 47 ng 2.53

S4

Ex. | Startin LC-MS | MS
‘ Structure 8 Yield
No. ‘ compound R; [min] (M+H)"
1 N !
Lo Ho K Example 50m 2.27
20§ ™ (} ”ier:l ) : 8 585
l A ° o | 14A | (68% of theory) | (Method 3)
"~ 1
21 Yl - i Example 41 mg 2.77 506
‘\/“\(&‘:5 ° \©\of°‘» 14A {50% of theory) | (Method 3)
o Bt
g Hoon Example 34m 1.90 ‘
2 |10 YL P § 493
| A o] 15A | (49% of theory) | (Method 3) |
! J s} L H
M‘C\l/\) .
N Hoon Example 47 m 1.93
‘ 23 \“:L[:j T [ & 507
\ A e o 15A (65% of theory) | (Method 3)
L
‘ \\fl 'y Example 47 mg ‘ 2.53 [
24 NN "y \‘/\ 518
‘ AN D e | 1sa | (64% of theory)
\

(NMthod3)J47




~'1 5-,~Y ~ 518 |SA (64% of theory) (Method 3) 55 B.
Assessnment of the h y iolo$ cal activity The in vitro
activity of the conpounds of the invention can be shown
in the follow ing assays: Anti-HCW (anti-human
cytomegal on s) cy ah togenicity tests The test
conpounds are enployed as 50 mllinolar (mMV) sol utions
in dinmethyl sulfoxide (DVMBO). Ganciclovir, foscarnet
and cidotovir are used as reference com pounds. After
the addition of in each case 2 pl of the 50, 5, 0.5 and
0.05 mM DMSO stock solutions to 98 ill portions of
cell culture mediumin row 2A-]i for duplicate

determ nations, 1:2 dilutionsSare carried out with 50
pi portions of mediumup to row 11 of the 96-wet:
plate. The wells in rows 1 and 12 each contain 50 pl of
me- i unisTssErent ghthsiphidelegiephactiyityy suspensi on of 1 x
10" cells (human prepuce fibro- blasts INHDF]) are

pi petted into each of the wells (rowl = cel | control
And, 1 i FERACIYEY 121 EorigepdioL U e CRALD AF et et ndpifol o
uni nﬁ@'sta@d NHDF cells (MO 1. = 0.001 - 0.002). i.e_

1-2 infected cells per 1000 uni nfected cells. Row 12

(vvlthout subst ance) serves as Vi rus control The fi nal
A e t(ard 3 RaI0vius)( are

|ncubated at 37C/50/n CO for 6 cI ays i.e. untll al |

the cells in the virus controls are infected (100%

cyt OPat'AbGERPYINET FEEMAICPERY 30 THEMGIST (EMarduitenn fdimely!

and sst&idegdMsby G@adtingr, aosddrdt Wh@ cidbfolio hrvalsbdaanerence com-

G emRgng. HE wlSAatbRYE 82hen 18SNGH: W58 A8YBLED 05 mv DMsO

]

stock solutions to 98 pl portions of cell culture medium in row 2 A-H for duplicate
determinations, 1:2 dilutions are carried out with SO nl portions of medium up to
row 11 of the 96-well plate. The wells in rows 1 and 12 each contain 50 pl of me-
dium. Then 150 ul portions of a suspension of 1 x 10* cells (human prepuce fibro-
blasts [NHDF]) are pipetted into each of the wells (row 1 = cell control) and, in rows
2-12, a mixture of HCMV-infected and uninfected NHDF cells (M.O.1. = 0.001 -
0.002). i.e. 1-2 infected cells per 1000 uninfected cells. Row 12 (without substance)
serves as virus control. The final test concentrations are 250-0.0005 pM. The plates
are incubated at 37°C/5% CO; for 6 days, i.e. until all the cells in the virus controls
are infected (100% cytopathogenic effect [CPE]). The wells are then fixed and stained
by adding a mixture of formalin and Giemsa’s dye (30 minutes), washed with double-
distilled water and dried in a drying oven at 50°C. The plates are then assessed

visually using an overhead microscope (Plaque Multiplier from Technomara).

The following data can be acquired from the test plates:

CCsy (NHDF) = maximum substance concentration in uM at which no visible cy-

tostatic effects on the cells are evident compared with the untreated cell control;

ECsy (HCMV) = substance concentration in pM which inhibits the CPE (cytopathic

effect) by 50% compared with the untreated virus control;




distilled water and dried in a drying oven at 50°C. The
pl ates are then assessed visually using an overhead

m croscope (Plaque Multiplier from Technomara). The
foll ow ng data can be acquired fromthe test plates:
CC,,, (NHDP) = maxi mum substance concentration in pM at
which no visible cy- tostatic effects on the cells are
evi dent conpared with the untreated cell control; EC
(11CW) = substance concentration in pMwhich inhibits
the CPE (cytopal hic effect) by 50% conpared with the
untreated virus control; 56 SI (selectivity index) =
CCtu (NHDP) / ECsu (HCW). Representative in vitro
activity data of the conpounds of the invention are
shown in Table A Table A EXanple NHDF HCW SI  No.
CCsn [pM ECsn [pM HCW 4 21 0.0007 28767 9 21

0. 0059 3559 14 11 0.0016 7333 23 11 0.0054 2637 The
sui tSAPFIFivYY Bfiex ReCe MPBlAESy 61 e i nvention for the
treatment of HCOW infections can be shown in the
foIIOMAngmanlna nodel : Xenograft Gel foan(r) node

Represefitative in vitro activity data of the compounds of the invention are shown in
Table A:
Table A
F&ampm NHDF HCMV SI
No. CCso [pM] | ECso [pM] |HCMV
4 21 0.0007 28767
9 21 0.0059 3559
14 11 0.0016 7333
23 11 0.0054 2637

The suitability of the compounds of the invention for the treatment of HCMV

infections can be shown in the following animal model:

HCMYV Xenograft Gelfoam® model

Animals:

3-4-week old female immunodeficient mice (16-18 g), Fox Chase SCID or Fox Chase
SCID-NOD or SCID beige, are purchased from commercial breeders (Bomholtgaard,
Jackson). The animals are kept under sterile conditions (including bedding and feed)

in isolators.



Ani mal s: 3-4-week ol d femal e i munodeficient mce
(16-18 g), Fox Chase SCI D or Fox Chase SCI D NOD or

SCI D beige, are purchased fromcomercial breeders
(Boar hol tgaard, Jackson). The aninmals are kept under
sterile conditions (including bedding and feed) in
isolators. 57 Virus grow ng: Human cytonegal ovirus
(HCW), Davis strain, is grow in vitro on human
ernbry- onic prepuce fibroblasts (NHDF cells). After
the NHDF cells have been infected wwth a nultiplicity
of infection (MO 1.) of 0.01, the virus-infected cells
are harvested 5-7 days later and stored in the
presence of mnimal essentiab? nedium (MEM, 101%
foetal calf serum (FCS) with 10% DMbO at -40C. After
serial ten-fold dilutions of the virus-infected cells,
t heViristgrewing det ermi ned on 24-wel |l plates of confl uent
NHDF cells after vital staining with Neutral Red, or
fixing and staining with a forrnalin/Gensa mxture

( as Hd@ae FitpaepaRBawr eI CMBY, didis sfdibis BPVR HevigpGAgegan embry-
tr aﬁﬁlﬁlpﬁﬁﬁ(athbﬁ)ﬁlattf eainTRAls). ane tgyaHDBEH ORive Godnl 1&1@@&1 with a
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and fﬁnemtshemam&) wikB98% DMSOAB A0 P A s ARABSId Qllutddns of the
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t r apipeditaistainipgiiyith Slsutayt Bed; entueganigystatiegasgh adormaha/ Gidmen
st Ok@flufe s MEMiBea 10UFCS. | X 10 viTus-

‘reparation of the sponges, trans tation, treatment a 3y ion:

Collagen sponges 1x1x1 cm in size (Gelfoam®; Peasel & Lorey, order No. 407534;
K.T. Chong et al., Abstracts of 39th Interscience Conference on Antimicrobial Agents
and Chemotherapy, 1999, p. 439; P.M. Kraemer et al.,, Cancer Research 1983, (43):
4822-4827) are initially wetted with phosphate-buffered saline (PBS), the trapped air
bubbles are removed by degassing, and then stored in MEM + 10% FCS. T x 10° virus-
infected NHDF cells (infection with HCMV Davis M.O.1. = 0.01) are detached 3 hours
after infection and added dropwise in 20 ul of MEM, 10% of FCS to a moist sponge.
12-13 hours later, optionally, S ng/ul of basic fibroblast growth factor (bFGF) in 25 yl
of PBS /0.1% BSA/1 mM DTT are added onto the infected sponges and the sponges
are incubated for 1 h. For the transplantation, the immunodeficient mice are anaes-
thetized with avertin or a mixture of azepromazine/xylazine and ketamine, the fur
on the back is removed using a dry shaver, the epidermis is opened 1-2 ¢m, un-
stressed and the moist sponges are transplanted under the dorsal skin. The surgical
wound is closed with tissue glue. 24 hours after the transplantation, the mice are
treated with substance perorally three times a day (7.00 h and 14.00 h and 19.00 h),
two times a day (8.00 h and 17.00 h) or once a day (14.00 h) over a period of 8 days.
The dose is 3 or 10 or 30 or 100 mg/kg of body weight, the volume administered is

10 ml/kg of body weight. The formulation of the substances takes place in the form



infected NI!DF cells (infection with HCOW Davis MO 1. =
0.01) are detached 3 hours after infection and added
dropwise in 20 pl of MP.M 100/n of PCS to a noi st
sponge. 12-13 hours later, optionally, 5 ng/pl of
basic fibroblast gromh factor (bFGF) in 25 pl of PBS
/01% BSA/1 nM DTP are added onto the infected sponges
and the sponges are incubated for 1 h. For the

transpl antati on, the inmunodeficient mce are anaes-
thetized wth avertin or a m xture of

azepromazi ne/ xyl azi ne and ketam ne, the fur on the
pack is renmoved using a dry shaver, the epiderms is
opened 1-2 nn, un- stressed and the noi st sponges are
transpl anted under the dorsal3skin. 'fhe surgical

wound is closed with tissue glue. 24 hours after the
transplantation, the mce are treated with substance
per o A0I5{ Difseaispansias ogtiensy)y pith 81 TMEhd daws. affer transiipriation
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virus-infe tefl cells are rel eased from:t

ol I RgRaSEdrs SSEPBH (LTS Tl Ssredeire TR
pr esgnges Gteriviell. 10% foetal calf serum 10% DVSO at
-140C. Eval uation takes place after serial ten- fold
dilutions of the virus-infected cells by determ ning
the titre on 24-well plates of confluent NI IDF cells
after vital staining with Neutral Red or after fixing
and st ai ni ng



with a formalin/ G ensa mxture (as descri bed above).
The nunber of infectious virus particles after the
substance treatnment conpared with the placebo-treated
control group is determned. 59 C. Exenplary

enbodi nents of pharmaceutical conpositions The
conpounds of the invention can be converted into
pharmaceutical preparations in the foll ow ng ways:
[liblet: Conposition; 100 ng of the conpound of
Exanple 1, 50 ng of |actose (nionohydrite), 50 frig of
corn starch (native), 10 ng of polyvinyl pyrrolidone
(PVP 25) (BASF, Ludw gshafen, Germany) and 2 ng of
magnesi um stearate. Tablet wefght 212 rng. Di aneter 8
mm radius of curvature 12 mm Production: The m xture
of actlve conpound | actose and starch is granulated

Wi t Foremplary dimenty efipharmacpdicph oompesiiaRyr . Aft er
drylng t he granules are n1xed with the nagne5|um
Stearate for 5 min. This mxture is conpressed using
conVBRETHIRATIY LB PV BHYs €N (5 sV eLgHe Pfhé'imafﬂ’é“? cheﬁ%{f‘“‘H‘F
t he it ablt@lopingAvagui del i ne for the conpressive force used
for the conpression is 15 kV. Suspension which can be

adm ni stered orall K Conposition:
Tablet:

Composition:

100 myg of the compound of Example 1, 50 mg of lactose (monohydrate), 50 myg of
corn starch (native), 10 mg of polyvinylpyrrolidone (PVP 25) (BASF, Ludwigshafen,

Germany) and 2 mg of magnesium stearate.

Tablet weight 212 mg. Diameter 8 mm, radius of curvature 12 mm.

Production:

The mixture of active compound, lactose and starch is granulated with a 5% solution
(m/m) of the PVP in water. After drying the granules are mixed with the magnesium
stearate for 5 min. This mixture is compressed using a conventional tablet press (see
above for the format of the tablet}. A guideline for the compressive force used for the

compression is 15 kN.

Suspension which can be administered orally:

Composition:

1000 mg of the compound of Example 1, 1000 mg of ethanol (96%), 400 mg of
Rhodigel (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.



1000 ng of the compound of Exanple 1, 1000 ng of

et hanol (96(Yo), 400 ng of Rhodigel (xanthan gum from
FMC, Pennsyl vania, USA) and 99 g of water. 60 10 nml of
oral suspension correspond to a single dose of 100 ngy
of the conmpound of the invention. Production: The
Rhodi gel is suspended in ethanol, and the active
conmpound is added to the suspension. The water is
added while stirring. The mxture is stirred for about
6 h until the swelling of the Rhodiget is conplete.
Sol ution which can be adm ni stered intravenously;
Conposition: | nmg of the conpound of Exanple 1, 15 g of
pol yet hyl ene gl ycol 400 and 250 g of water for

i njection. Production: The éB8npound of the invention

i s dissolved together wth polyethylene glycol 400 in
the water with stirring. The solution is sterilized
filt'PaRChA| poreasioh %{Wéfpéf‘d ' letye Andd dissi é*Psté’G‘PBW&é‘F
asept¢iovadndi tions into heat-sterilized |nfu3|on
bottles. The latter are closed with infusion stoppers
and crinped caps. 61 Cdainms Conpound of fornula

Production;

The Rhodigel is suspended in ethanol, and the active compound is added Lo the
suspension. The water is added while stirring. The mixture is stirred for about 6 h

until the swelling of the Rhodigel is complete.

Solution which can be administered intravenously:

Composition:

1 mg of the compound of Example 1, 15 g of polyethylene glycol 400 and 250 g of

water for injection.

Production;

The compound of the invention is dissolved together with polyethylene glycol 400
in the water with stirring. The solution is sterilized by filtration (pore diamcter
0.22 um) and dispensed under aseptic conditions into heat-sterilized infusion boltles

The latter are closed with infusion stoppers and crimped caps.



R HH(1), OANN\/ nNR O inwhich R represents
a group of formula Rs -NNR or ~-NNR4 R whereby
represents the linkage site to the carbonyl group, R
represents phenyl or 5- or 6-nenbered heteroaryl,
wher ei n phenyl and heteroaryl may be substituted with 1
to 3 substituents, whereby the substituents are

sel ected i ndepend- ently of one another fromthe group
consi sting of hal ogen, hy- droxy, oxo, nitro, cyano,
triiluoronmethyl, difluoronmethyl, trifluoronethoxy,

di fl uor onet hoxy, nonof| uor onet hoxy,
trifluoronmethylthio, C -C,,-alkyl, C -Cr,-alkoxy,

hydr oxycar bonyl, 62 C, - C6-al koxycar bonyl, am no,

G C6- al kyl ami no, ami nocar honyl and

C -C, -al kyl am nocar bonyl ,

Claims

1. Compound of formula

in which

R! represents a group of formula

or

whereby
* represents the linkage site to the carbonyl group,
R? represents phenyl or 5- or 6-membered heteroaryl,

wherein phenyl and heteroaryl may be substituted with 1 to 3
substituents, whereby the substituents are selected independ-
ently of one another from the group consisting of halogen, hy-
droxy, oxo, nitro, cyano, tritluoromethyl, difluoromethyl,
trifluoromethoxy, difluoromethoxy, monotluoromethoxy,

trifluoromethylthio, C;-Ce-alkyl, C,-Ci-alkoxy, hydroxycarbonyl,



R4 represents phenyl or 5- or 6-nenbered heteroaiyl,
wher ei n phenyl and heteroaryl may be substituted with 1
to 3 substituents, whereby the substituents are

sel ected i ndepend- ently of one another fromthe group
consi sting of hal ogen, hy- droxy, oxo, nitro, cyano,
trifluoronethyl, difluoronmethyl, trifluoronethoxy,

di fl uor omet hoxy, nonof | uor onet hoxy,

trifluoronmethylthio, C -C -alkyl, C-C, -al koxy,

hydr oxycar bonyl, C, - C6- al koxycar bonyl, am no,

C -C -al kyl am no, am nocar honyl and

C -C, -al kyl am nocarbonyl, and R5 and R i ndependently
of one another represent hydrogen, nmethyl or ethyl, R
represents phenyl, whereby pRényl may be substituted
wth 1to 3 substituents whereby the substituents are
sel ect ed |ndependently of one another from the gr oup
consi sting of hatdyd HmWﬁVHWél9m”PrPt@U@W&Hﬁ?%yW““mﬂ”m““
di f 1 uor onet hyl , andrd,-Cl-uotaaneichoxyl, di f1 uor onet hoxy,
nmonof | uor onet hoxy, trifluoro- nethylthio, C, -C~-alkyl

and C, -G al koxy, 63 A represents a group of formula #
N # R* represents phenyl or 5- or 6-membered heteroaryl,

wherein phenyl and heteroaryl may be substituted with 1 to 3
substituents, whereby the substituents are selected independ-
ently of one another from the group consisting of halogen, hy-
droxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl,
trifluoromethoxy,  difluoromethoxy, = monofluoromethoxy,
trifluoromethylthio, Ci-Cs-alkyl, Ci-Cs-alkoxy, hydroxycarbonyl,
C,-Cs-alkoxycarbonyl, amino, C;-Cs-alkylamino, aminocarbonyl

and C,-Ce-alkylaminocarbonyl,
and

R® and R® independently of one another represent hydrogen, methyl or
ethyl,

R represents phenyl,

whereby phenyl may be substituted with 1 to 3 substituents, whereby
the substituents are selected independently of one another from the
group consisting of halogen, hydroxy, trifluoromethyl, difluoromethyl,
triftuoromethoxy, difluoromethoxy, monoftuoromethoxy, trifiuoro-

methylthio, Ci-Ce-alkyl and Ci-Cg-alkoxy,



N/ -~ RB SNor si Rs whereby represents the

| inkage site to the carbonyl group, # represents the

| inkage site to the nitrogen atomof the urea, R
represents G -C, -al kyl, whereby al kyl may be
substituted with a substituent, whereby the
substituent is selected fromthe group consisting of C
-C5- cycloal kyl, Cc-C o-aryl and 5- or 6-nmenbered
heteroaryl, wherein cycloal kyl, aryl and heteroaryl may
be substi- tuted with 1 to 3 substituents, whereby the
substituents are selected independently of one another
fromthe group consisting of hal ogen, hydroxy, oxo,
nitro, cyano, trifluoronethy?, difluoronrethyl,
tritluoronethoxy, di- fluoronmethoxy, nonofl uoronethoxy,
trifluoronethyl- thio, C -Cc-alkyl, C -C, ,-al koxy,

hydr oxydar bdpRFFsentEs? grogp of formula

R’ ' R® ’
© s # . #
.

whereby
* represents the linkage site to the carbonyl group,
# represents the linkage site to the nitrogen atom of the urea,

R’ represents C,-C,-alkyl,

whereby alkyl may be substituted with a substituent, whereby
the substituent is selected from the group consisting of Cs-C,-

cycloalkyl, Cs-Cio-aryl and 5- or 6-membered heteroaryl,

wherein cycloalkyl, aryl and heteroaryl may be substi-
tuted with 1 to 3 substituents, whereby the substituents
are selected independently of one another from the
group consisting of halogen, hydroxy, oxo, nitro, cyano,
trifluoromethyl, difluoromethyl, trifluoromethoxy, di-
fluorcmethoxy, monofluoromethoxy, trifluoromethyl-

thio, Ci-Cs-alkyl, Ci-Cs-alkoxy, hydroxycarbonyl, C;-C.-



al koxycar bonyl , am no, C, -C6-al kyl am no, am nocar bonyl
and C, - C al kyl am nocarbonyl, and R5 and R3,

i ndependently of one another, represent hydrogen,

hal ogen or Cl-C5-al kyl, whereby al kyl may he
substituted with a substituent, whereby the
substituent is selected fromthe group consisting of

C- C6- cycloalkyl, C-GCn-aryl and 5- or 6-nenbered
heteroaryl, wherein cycloal kyl, aryl and heteroaryl may
be substi- tuted with 1 to 3 substituents, whereby the
substituents are selected independently of one another
fromthe group consisting of hal ogen, hydroxy, oxo,
nitro, cyano, triflu- oronethyl, difluoroniethyl,
trifluoronmethoxy, difluoro- frethoxy, nonofl uoronethoxy,
trifluoronethylthio, G-C -alkyl, G -C, -al koxy,

hydr oxycar bonyl, CC,: al koxycarbonyl, am no,

C, - C, -al kyl aunl no, apkPHecnpotyine, Caketaliogargno, aminocarbonyl
- al kyl am nocar bonyl , aed canaik@hminb&sayit s, its sol vates
or the solvates of its salts. 2. Conpound according to
Caim1, characterized in that R represents a group
of formula -aNd\ N- R3

R®¥ and R’, independently of one another, represent hydrogen, halogen
or Ci-Ce-alkyl,

whereby alkyl may be substituted with a substituent, whereby
the substituent is selected from the group consisting of Ci-Ce-

cycloalkyl, Cs-Cio-aryl and 5- or 6-membered heteroary],

wherein cycloalkyl, aryl and heteroaryl may be substi-
tuted with 1 to 3 substituents, whereby the substiluents
are selected independently of one another from the group
consisting of halogen, hydroxy, oxo, nitro, cyano, triflu-
oromethyl, difluoromethyl, trifluoromethoxy, difluoro-
methoxy, monofluoromethoxy, trifluoromethylthio,
Ci-Ce-alkyl,  Cy-Ce-alkoxy,  hydroxycarbonyl,  Cy-Cu-
alkoxycarbonyl, amino, Ci-Ce¢-alkylamino, aimminocarbonyl

and C,-Ci-alkylaminocarbonyl,
or one of its salts, its solvates or the solvates of its salts.
2. Compound according to Claim 1, characterized in that

R! represents a group of formula




65 whereby represents the |inkage site to the carbonyl
group, R represents phenyl or 5- or 6-nenbered

het eroaryl, wherein phenyl and heteroaryl nay be
substituted with 1 to 3 substituents, whereby the
substituents are sel ected independ- ently of one

anot her fromthe group consisting of hal ogen, hy-
droxy, oxo, nitro, cyano, trifluoromethyl,

di fluoronmethyl, trifluoromethoxy, difluoronethoxy,
nmonof | uor omet hoxy, trifluoronethylthio, C -C, -alkyl,
C, - Cb- al koxy, hydroxycarbonyl, C1-C, -al koxycarbonyl ,
am no, C -C, -al kylarnino, am nocarbonyl and

C -C, -al kyl am nocar bonyl, R26§epresents phenyl, whereby
phenyl may be substituted with I to 3 substituents,
whereby the substituents are selected i ndependently of
one anot her wWheghyt he group consi sting of hal ogen,
hydroxy, trifluorornethyl, difluoronethyl,
trifluoronethoxy, difluoronethoxy, nonofl uoronethoxy,
trifluoro- methyFPREDS the linggge glewy thegpgos! sicvmal koxy, A
represents a group of fornmula 66 N

R’ represents phenyl or 5- or 6-membered heteroaryl,

wherein phenyl and heteroaryl may be substituted with 1 to 3
substituents, whereby the substituents are selected independ-
ently of one another from the group consisting of halogen, hy-
droxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl,
trifluoromethoxy,  diflucromethoxy,  monofluoromethoxy,
trifluoromethylthio, C\-Ce-alkyl, Ci-Cs-alkoxy, hydroxycarbonyl,
Ci-Ce-alkoxycarbonyl, amino, Ci-Cs-alkylamino, aminocarbonyl

and C,-Cs-alkylaminocarbonyl,
R? represents phenyl,

whereby phenyl may be substituted with 1 to 3 substituents, whereby
the substituents are selected independently of one another from the
group consisting of halogen, hydroxy, trifluoromethyl, difluoromethyl,
trifluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluoro-

methylthio, C,-Ce-alkyl and C,-Cs-alkoxy,

A represents a group of formula



# N# R71 RaS# ~'/ Nor RO whereby represents
the linkage site to the carbonyl group, # represents
the linkage site to the nitrogen atomof the urea, R7
represents C, -C6-al kyl, whereby al kyl may be
substituted with a substituent, whereby the
substituent is selected fromthe group consisting of

C -C - cycloalkyl, C -C o-aryl, and 5- or 6-nenbered
heteroaryl, wherein cycloal kyl, aryl and heteroaryl may
he substi- tuted with 1 to 3 substituents, whereby the
substituerits are selected i ndependently of one

anot her fromthe group consisting of hal ogen, hydroxy,
oxo, nitro, cyano, trifluoronethyl, difluoronethyl,
trilluorornethoxy, di- fluor6émethoxy,

nmonof | uor ot net hoxy, trifluorotnethyl- thio,

C -C -alkyl, C-C -alkoxy, hydroxycarhonyl, C -C'-

#_ C- #
alkoxycarbonyl HLfﬁi79/ C-al kyl a Q79/ awnnocarbonyl

‘ S # . #
9 ¢
N or 5 /
HQ
whereby
represents the linkage site to the carbonyl group,
# represents the linkage site to the nitrogen atom of the urea,

R’ represents C;-Cg-alkyl,

whereby alkyl may be substituted with a substituent, whereby
the substituent is selected from the group consisting of C;-Ce-

cycloalkyl, Cs-Cip-aryl, and 5- or 6-membered heteroaryl,

wherein cycloalkyl, aryl and heteroaryl may be substi-
tuted with 1 to 3 substituents, whereby the substituents
are selected independently of one another from the
group consisting of halogen, hydroxy, oxo, nitro, cyano,
trifluoromethyl, difluoromethyl, trifluoromethoxy, di-
fluoromethoxy, monofluoromethoxy, trifluoromethyl-
thio, Ci-Cs-alkyl, C,-Ce-alkoxy, hydroxycarbonyl, C;-C,-
alkoxycarbonyl, amino, C;-Ce-alkylamino, aminocarbonyl

and C;-Ce-alkylaminocarbonyl,



and C, - Co-al kyi am nocar bonyl, 67 and R' and Rl

i ndependently of one another, represent hydrogen,

hal ogen or C -C3-alkyl, or one of its salts, its
solvates or the solvates of its salts. 3. Compound
according to Claiml or 2, characterized in that R
represents a group of fornmula -N~ NNR3 whereby
represents the linkage site to the carbonyl group, R
represents phenyl or pyridyl, wherein phenyl and
pyridyl may be substituted with | to 3 sub- stituents,
wher eby the substituents are sel ected i ndependently of
one anot her fromthe group consisting of hal ogen,
nitro, cyano, trifluoroneth§i, difluoronethyl,
trifluoronmethoxy, difluoro- nethoxy, nonofl uoronethoxy,
G -C -alkyl and C, -C-al koxy, R represents phenyl,

wher eby pherf)f may he substituted with | to 3
substituents, whereby the substituents are sel ected

| ndependent ll% ar% R“?pn%e}?egggnt (}?rof I)nre%rrpotﬁngr? rer¥e|sent hydrogen, halogen

or C;-Ce-alkyl,

or one of its salts, its solvates or the solvates of its salts.

3. Compound according to Claim 1 or 2, characterized in that
R! represents a group of formula
N \ 3
—N N—R
whereby

represents the linkage site to the carbonyl group,

R represents phenyl or pyridyl,

wherein phenyl and pyridyl may be substituted with 1 to 3 sub-
stituents, whereby the substituents are selected independently of
one another from the group consisting of halogen, nitro, cyano,
trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoro-

methoxy, monofluoromethoxy, Ci-Cs-alkyl and C,-C;-alkoxy,

R represents phenyl,

whereby phenyl may be substituted with 1 to 3 substituents, whereby

the substituents are selected independently of one another from the



group consisting of fluorine, chlorine,
trifluoronethoxy, difluoroneth- oxy,
trifluoronmethylthio and nethyl, A represents a group of
formula # N# 1\ NSRR SNOr S S RO whereby
represents the linkage site to the carbonyl group, #
represents the linkage site to the nitrogen atom of the
urea, R7 represents nmethyl, ethyl or n-butyl, whereby
met hyl, ethyl and n-butyl may he substituted with a
substituent, whereby the substituent is selected from
the group consisting of cyclopropyl and phenyl,
wherei n phenyl may be substituted with a trifluoro-

nmet hyl substituent, and ;
8

group consisting of fluorine, chlorine, trifluoromethoxy, difluorometh-

oxy, trifluoromethylthio and methyl,

A represents a group of formula
. 4 . N #
L
N S
R7/ ' R® ’
: S # . #
r. Y
\ or /
N S
RQ

whereby
* represents the linkage site to the carbonyl group,
# represents the linkage site to the nitrogen atom of the urea,

R’ represents methyl, ethyl or n-butyl,
whereby methyl, ethyl and n-butyl may be substituted with a
substituent, whereby the substituent is selected from the group

consisting of cyclopropyl and phenyl,

wherein phenyl may be substituted with a trifluoro-

methyl! substituent,

and



69 R' and R9, independently of one another, represent
hydr ogen, brom ne, chlorine, nethyl or ethyl, or one
of its salts, its solvates or the solvates of its
salts. 4. Method for preparing a conmpound of fornula
(1) according to Caim1l, characterized in that
according to nethod [A] a conpound of formula R O-A
NO2 (I1), in which R has the neaning indicated in
Caiml, is reacted in the first stage with a reducing
agent and in the second stage in the presence of a
carbonic acid derivative with a conpound of fornula
HNR2 (Il1l), in which Rz has the nmeaning indicated in
Claim1, or 70 according té& nmethod [B] a conpound of
formula (11) is reacted in the first stage with a
reduci ng agent and in the second stage with a conpound
of formul a R*andR’ independently of one another, Tepresent hydrogen, bromine,

chlorine, methyl or ethyl,
or one of its salts, its solvates or the solvates of its salts.

4. Method for preparing a compound of formula (I) according to Claim 1,

characterized in that

according to method [A] a compound of formula

R
A (1),
NO
0 NG
in which
R’ has the meaning indicated in Claim 1,

is reacted in the first stage with a reducing agent and in the second stage in

the presence of a carbonic acid derivative with a compound of formula
H,N—R® (D),

in which

R has the meaning indicated in Claim 1,

or



OCN-R2 (1V), in which R4 has the neaning indicated in
Caiml, or according to nethod [C] a conpound of
formrula ORO HHO A~HYH-Rz IV), O in which R has
the meaning indicated in Aaim1l, and R10 represents
methyl or ethyl, is reacted in the first stage with a
base and in the second stage with a (om pound of
formula R-H (M), 71 in which R has the neaning
indicated in Caiml1, in the presence of dehydrating
reagents. 5. Conpound according to any one of Clains 1
to 3 for the treatnent and/or prophylaxis of diseases.
6. Medi canment, conprising a conpound according to any
one of Clains | to 3 in conbimna-

according to method [B] a compound of formula (I1) is reacted in the first

stage with a reducing agent
and in the second stage with a compound of formula

OCN-R? vy,

in which
R? has the meaning indicated in Claim 1,
or

according to method [C] a compound of formula

o
N N
o It \H/ g (V),
0]
in which
R has the meaning indicated in Claim 1, and

R represents methyl or ethyl,

is reacted in the first stage with a base and in the second stage with a com-

pound of formula

REH (VD



tion with at | east one inert nontoxic, pharmaceutically
acceptabl e excipient. 7. Use of a conmpound according to
any one of Claims | to 3 for the production of a

medi ca- nment for the treatnment and/or prophyl axis of
viral infections. 8. Use according to Claim?7,
characterized in that the viral infection is an
infection with the human cytpnegal ovirus (HCW) or
anot her representative of the group of Herpes viridae.
9. Medi canment according to Claim6 for the treatnent
and/or prophylaxis of viral infections. 10. A conpound
accorwhiely to any one of ainms [ to 3, a nedi cament
according to Claim6 or a nmedi canent obtai ned accordi ng
to ai 7 or 8 for use.in controlling viral

i nf 8ct i oS hemeaingdpicaliddn Gl s.

in the presence of dehydrating reagents.

Compound according to any one of Claims 1 to 3 for the treatment and/or prophylaxis of

diseases.

Medicament, comprising a compound according to any one of Claims 1 to 3 in combina-

tion with at least one inert nontoxic, pharmaceutically acceptable excipient.

Use of a compound according to any one of Claims 1 to 3 for the production of a medica-

ment for the treatment and/or prophylaxis of viral infections.

Use according to Claim 7, characterized in that the viral infection is an infection with the

human cytomegalovirus (HCMV) or another representative of the group of Herpes viridae.
Medicament according to Claim 6 for the treatment and/or prophylaxis of viral infections.
A compound according to any one of Claims | to 3, a medicament according to Claim 6 or

a medicament obtained according to Claims 7 or 8 for use in controlling viral infections in

humans and animals.



