Het er ocycl yl am de-substituted thiazoles, pyrroles and thi ophenes The
invention relates to heterocyclylam de-substituted thiazoles, pyrroles and
t hi o- phenes and nethods for their preparation, their use for the treatnent
and/ or prophy- laxis of diseases as well as their use for the production of
medi canments for the treat- nent and/or prophyl axis of diseases, in
particular for use as antiviral agents, espe- cially against
cytonmegal ovi ruses. WO 99/23091 descri bes aromatic heterocyclic conpounds as
antiinflammtory agents which, inter alia, may also be suitable for the
treatnment of viral infections and WD 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 avail able

wi th ganciclovir, valganciclovir, foscarnet and cidofovir are associ ated
wWith severe side effects, for exanple nephrotoxicity, neutropenia or

t hronbocytopenia. In addition, it is always 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 sanme or inproved antiviral activity for the treatnent of viral

i nfectious diseases in humans and aninmals. It has surprisingly been found
that the substituted heterocycles described in the present invention have
hi gh antiviral activity. The present invention relates to conpounds of
formul a

Heterocyclylamide-substituted thiazoles, pyrroles 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.



R HHI I (1), O ANYN~NRz O in which R represents a group of formula R6
-M NRor ~N\--/NR R [ whereby " represents the
carbonyl group, R3 represents phenyl or 5- or 6-nenbered heteroaryl, 3
wherei n phenyl and heteroaryl may be substituted with
whereby the substituents are sel ected i ndependently of one an- other from
the group consisting of hal ogen, hydroxy, oxo, nitro,
trifluoronmethyl, difluoronmethyl, trifluoromethoxy, difluoro- nethoxy,
nonof | uor omet hoxy, trifluoromethylthio, C Cc-alkyl, G C6- alkoxy,

hydr oxycar bonyl , G - C6-al koxycarbonyl, am no, C -C6- al kyl am no,

and C - C6-al kyl am nocar bonyl, R4 represents phenyl or 5- or

am nocar bonyl

6- menbered heteroaryl, wherein phenyl and heteroaryl

1 to 3 substi

tu-

| i nkage site to the
1 to 3 substitu- ents,

cyano,

may be substituted with

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.

It 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

o
AN A O

0
in which
R! represents a group of formula
RG
: N
NWL\N—R3 of */NuN\R4
RS
whereby
* represents the linkage site to the carbonyl group,

R3 represents phenyl or 5- or 6-membered heteroaryl,



ents, whereby the substituents are sel ected i ndependently of one an- other
fromthe group consisting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronmethyl, difluoronmethyl, trifluoromethoxy, difluoro- nethoxy,

nmonof | uor onet hoxy, trifluoronethylthio, G -C6-alkyl, G -C6- alkoxy,

hydr oxycar bonyl , G C6-al koxycar bonyl, am no, d -C6- al kyl am no,

am nocar bonyl and G - C6-al kyl am nocarbonyl, and R5 and R6 independently of
one anot her represent hydrogen, nethyl or ethyl, R2 represents phenyl,

wher eby phenyl may be substituted with 1 to 3 substituents, whereby the
substituents are sel ected i ndependently of one another fromthe group con-
sisting of hal ogen, hydroxy, trifluoronmgthyl, difluoromethyl, trifluoroneth-
oxy, difluoromethoxy, nonofl uoronethoxy, trifluoronmethylthio, C, -C6-alkyl
and Ci - C6-al koxy, 4 A represents a group of formula # NN NS R Re Nor S
## R9 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, Ci-Ce-
alkoxy, hydroxycarbonyl, C;-Cesalkoxycarbonyl, amino, C-Cs

alkylamino, aminocarbonyl and C;-Cs-alkylaminocarbonyl,
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, Ci-Ces-alkoxycarbonyl, amino, C-Ce

alkylamino, aminocarbonyl and C;-Cs-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;-Cs-alkyl

and C;-C¢-alkoxy,



whereby represents the linkage site to the carbonyl group, # represents the
| inkage 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 C3-C6-cycl oal kyl,

C6-C, 0-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 selected i nde- pendently of one another fromthe group
consi sting of hal ogen, hydroxy, oxo, nitro, cyano, trifluoronethyl,

di fluoronethyl, trifluoronethoxy, difluoronethoxy, nonofluoronethoxy, trif-
| uoronet hyl thio, C, -C6-al kyl, G -C6-al kpxy, hydroxycarbonyl,

C, - C6- al koxycar bonyl, am no, G -C6-al kyl am no, am nocarbonyl and

C, - C6- al kyl am nocarbonyl, 5 and RB and R9 independently of one anot her

represent hydrogen, halogen or, i - C6-al kyl, whereby al kyl may be
substituted:%trlgpﬁﬁ %ﬁ%ﬁﬂ?ﬁgﬁn%hgreby the substituent is selected from
the group consisting of C3-C6-cycloal kyl, C6-C o-aryl and 5- or 6-nenbered
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whereby
represents the linkage site to the carbonyl group,
# represents the linkage site to the nitrogen atom of the urea,

R’ represents C;-Cs-alkyl,

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

C¢-Cro-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, trif-
luoromethylthio, C;-Cs-alkyl, Ci-Cs-alkoxy, hydroxycarbonyl,
C,-Cs-alkoxycarbonyl, amino, C;-Cs-alkylamino, aminocarbonyl

and C;-Ce-alkylaminocarbonyl,



wherein cycl oal kyl, aryl and heteroaryl may be substituted with 1 to 3
substituents, whereby the substituents are selected i nde- pendently of one
anot her fromthe group consisting of halogen, hydroxy, oxo, nitro, cyano,
trifluoromethyl, difluoromethyl, tri- fluoromethoxy, difluoronethoxy,

nmonof | uor omet hoxy, trifluo- romethylthio, C, -C6-alkyl, C, -C6-alkoxy,

hydr oxycar bonyl, G - C6-al koxycar bonyl, am no, Cr-C6-al kyl am no,

am nocar bonyl and C, - C6-al kyl am nocarbonyl, and their salts, their solvates
and the solvates of their salts. Conpounds of the invention are the
conpounds of formula (1) and their salts, solvates and sol vates of the
salts; the conpounds of the fornulae nepntioned bel ow and enconpassed by
formula (1) and their salts, solvates and solvates of the salts as well as
t he conpounds enconpassed by fornula (1) and nentioned bel ow as exenplary
enbodi ments and thgir salts, solvates and solvates of the salts, insofar as
t he conpounds nentioned bel ow, and enconpassed by fornula (1), are not
already salts, solvates and solvates of the salts. The conpounds of the

i nvention may, depepdi RU;REpdrlagitly of bHE bHERer ﬁ%k§&n'ﬂhﬂé&§rﬁﬁa$gmﬁr'c forms
(enantioners, diastereoners Thé invention thérefore relates

enantioners or diast eFebmf¥ and their respective mxtures. The
stereoi sonmeri 6 cally uniformconstituents can be isol ated in a known

manner from such m xtures of enantioners and/ qr di stereo
whereby alkyl may be substituted w1?1 a substituent, ereby the

substituent is selected from the group consisting of Cs-Cs-cycloalkyl,

Cs-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, tri-
fluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluo-
romethylthio, C;-Ce-alkyl, Ci-Cg-alkoxy, hydroxycarbonyl,
Ci-Ce-alkoxycarbonyl, amino, C;-Cg¢-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 (I) 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 (I), 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-



Where the conpounds of the invention can exist in tautoneric forns, the
present invention enconpasses all tautoneric forns. Salts preferred for the
pur pose of the present invention are physiologically acceptable salts of

t he conpounds of the invention. Also included, however, are salts which

t hensel ves are not suitable for pharmaceutical applications but which can be
used, for exanple, for the isolation or purification the conpounds of the
invention. Physiologically acceptable salts of the conpounds of the
invention include acid addition salts of mneral acids, carboxylic acids
and sul fonic acids, for exanple salts of hydrochloric acid, hydrobromc
acid, sulfuric acid, phosphoric acid, grethanesulfonic acid, ethanesulfonic
acid, toluenesul fonic acid, benzenesul fonic acid, naphthal enedi sul fonic
acid, acetic acid, trifluoroacetic acid, propionic acid, |lactic acid,

tartaric aci d ' jtri hedd if PRk ' | G acld and

benzoi c acigylP ﬁ?ﬁ%?@“ﬂ%ﬁ F§&gg%§%%%%riysaltgn%?kgﬁggggﬁ%gﬁﬁggggf t he

i nvention al searntigpleppdedosfiagterepperysyal bases, such as, by way of exanple and
preferably, alkali nmetal salts (for exanple sodium and potassium salts),

al kaline earth netal salts (for exanple calcium and magnesium salts) and
ammoni um sal t¥hege e @EPPERt A i Hivantan SRFXiT B tadiemeds f91i ¥ PIeSEY 16 car bon

atons, such aswenbyn WRymphss@xanpltemanrdopisef er abl y, et hyl am ne, diethyl am ne,
triethylam ne, ethyldiisopropylam ne, nonoet hanol am ne, di et hanol an ne,

tri et hanol am ne, dicycl ohexyl am ne, di nethyl am noet hanol, procaine,

di benzyl am n@altsipréefertdayfbonmbe phgplosend thaprgient inegntioy atepthysielopiydigreckipabiecne and

N- et hyl pi pers&lgl cﬂethe compounds of the invention. Also included, however, are salts which
themselves are not suitable for pharmaceutical applications but which can be used,

for example, for the isolation or purification the compounds of the invention.

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



Sol vates for the purpose of the present invention, refer to those forns of
the conpounds of the invention which in the solid or liquid state form a
conplex by 7 coordination with solvent nol ecul es. Hydrates are a speci al
formof solvates in which the coordination takes place with water.
Furthernore, the present invention also extends to prodrugs of the conpounds
of the invention. The term "prodrugs" enconpasses conpounds which

t hensel ves may be biologically active or inactive but which, during their
residence tinme in the body, are converted into conpounds of the invention
(for exanple nmetabolically or hydrolyti- cally). For the purpose of the
present invention, the substituents have the foll owi ng neaning, unless
speci fied otherw se: Al kyl per se and "al k" and "al kyl" in al koxy,

al kyl am no, al koxycarbonyl and al k}I- am nocarbonvl represent a |linear or

branched al kylq, ﬁ%&%ﬂg&%ﬁah{o}&mm atds JngO@péc ﬁorm%@sawfée' ]Zw'hlcﬂr eferably

1 to 4, particularly prefera . carbon atoms, by way of exanple and
preferably néWﬁVP“mE@ﬁWF*“dmﬁ?8ﬁ9ﬁmmisopropyl tert-butyl, n-pentyl and n-
hexyl . kox , by way of exanple and preferably, represents nethoxy, et hoxy,

Nn- pr opoxy, sopropo;%{lﬁ tert-but oxy ent oxy and n- hexoxy. Al kyl am no
represents anYAPEPPEnineETSEd |‘%V§Pt‘9i‘aﬂ}1°rfé eBﬁsetOd?Od(r\’r&ﬁ of fheygomegwrdsiof thent s
(sel ect ed i naepemnde Mhb Yerof “postizu@n ehdoaiphsseshypmpaynd fwiectategelandnayrief er abl y

n”e:)m y o z%mlogﬁ Y AEDG: inBRE BRYHAM, Wiind FRRTQREAAURCMm hEbbaPYky! am no,
converted into compounds of the invention (for example metabolically or hydrolyti-

cally).

For the purpose of the present invention, the substituents have the following meaning,

unless specified otherwise:

Alkyl 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 (“Cs-

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 another), 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. Ci-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.



n- hexyl am no, N, N-di net hyl am no, NN-det hyl am no, N ethyl-N-nethylamno, N
nmet hyl - N- n- propyl am no, N-isopropyl-N-n-propyl am no,
N-t - butyl - N-nret hyl am no, N- ethyl-N-n-pentyl am no and
N- n- hexyl - N- et hyl am no. C-C3- Al kyl am no represents, for exanple, a
nonoal kyl am no radi cal having 1 to 3 carbon atons or a dial kylam no radical
having 1 to 3 carbon atons per al kyl substituent. 8 Al koxycarbonvl, by way
of exanple and preferably, represents nethoxycarbonyl, ethoxycarbonyl,
n- pr opoxycar bonyl, isopropoxycarbonyl, tert-butoxycarbonyl, n-
pent oxycar bonyl and n- hexoxycarbonyl. Al kyl am nocarbonyl represents an
al kyl am nocar bonyl radi cal having one 05¥ two al kyl substituents (selected
i ndependently of one another), by way of exanple and preferably
net hyl am nocar bonyl, et hyl am nocarbonyl, n-propyl an nocarbonyl,
i sopropyl am ony r Y, e rbonyl ,
n- hexyl am noc%akr ocﬁ{})“ﬁ Ill\)lyl\{nﬁ pr’ aeﬁ‘lg?rl#(;%?é%&%n ljeprl\ﬁ%l{lg 4 t}% mrggrcﬁ:gr bonyl ,
N- et hyl - N- metehpreaibapyl, daIPTBB?WFaqu(}yhetS?BFPPW?@IR?Pb‘py‘Ie&r?P%ECéFb@B VAR
N-i sopropyl - NeftopicaByhydBhdREaoRRAMonyl. N-t ert - butyl - N-met hyl am nocar bonyl ,
N-et hyl - N-n-pentyl am nocar bonyl and N-n- hexyl - N-nmet hyl am nocar bonyl .
C, - C3- Al kyl am nocar bonyl represents, for exanple, a nonoal kyl am nocar bonyl
[1 adi cal havi Myﬂan{g@)g&bﬁ@i bemesaﬁt@aﬁ amplanagﬂ'tﬁlbdﬁyl laﬂ'ice[l(haviﬁ@l()MWO aggi cal

aving | to rbo subst a nono- or
by cyeli ¢ arottines ReeEriEerRafi e SEaRub4Y B as ol SR RAESERBY" 0
atons; by Wayne@liylaemamatbenﬂndhﬂamfr@mmryl pleegylandnetarbapyit hepropylkaring-he pur pose
of the inventl By 5ter@burRatBBRSSRH, NEbEIARhKbatRRGT Bl-h¥kylLBRERSSEE3,

N,N-dimethylaminocarbonyl, N,N-diethylaminocarbonyl, N-ethyl-N-methylamino-

carbonyl, N-methyl-N-n-propylaminocarbonyl, N-isopropyl-N-n-propylaminocarbonyl,
N-tert-butyl-N-methylaminocarbonyl, 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-

carbonyl 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 atoms; by way of example and preferably phenyl and naphthyl.

For the purpose of the invention, 5- or 6-membered heteroaryl generally represents
an aromatic monocyclic radical having 5 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, pyrimidyl 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.



an aromati c nonocyclic radical having 5 or 6 ring atons and up to 4
heteroatons fromthe series S, 0 and/or N. The heteroaryl radical my be
attached via a carbon atomor a heteroatom The follow ng radicals may be
menti oned by way of exanple and preferably: thienyl, furyl, pyrrolyl,

t hi azol yl, oxazolyl, pyrazolyl, imdazolyl, pyridyl, pyrimdyl and
pyridazinyl. Cyclo layk | represents a cycl oal kyl group generally having 3
to 6 carbon atons, by way of exanple and preferably cycl opropyl,

cycl obutyl, cyclopentyl, cycl ohexyl and cyclo- heptyl. Hal ogen represents
fluorine, chlorine, bromne and iodine. 9 For the purpose of the present
invention, preference is given to conpoynds of fornula (1), in which Rl
represents a group of formula -N N-R3 ~ whereby * represents the |inkage
site to the carbonyl group, R3 represents phenyl or 5- or 6-nenbered

het er oaryl , i Ny | . i ithd to 3
substitu- enﬁgfhﬁhéfggﬁ‘%Hggggﬁ%?%?ﬁ§ﬁ¥§*QE%X%g?éigggﬁf%géggﬁﬁgﬁt?y of one
an- ot her frdmuelgroup consisting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronethyl, difluoromethyl, trifluoronethoxy, difluoro-

in which

R! represents a group of formula

"N N—R?
__/

whereby

* represents the linkage site to the carbonyl group,

R3 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, Ci-Cs-
alkoxy, hydroxycarbonyl, C;-Ces-alkoxycarbonyl, amino, C;-Cs-

alkylamino, aminocarbonyl and C;-Cs-alkylaminocarbony],

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-



met hoxy, nonof !l uoromet hoxy, trifluoronmethylthio, C -C6-alkyl, C -C6- alkoxy,
hydr oxycar bonyl, C, -C, -al koxycarbonyl, am no, C, -C6- al kyl am no,

am nocar bonyl and C, - C6-al kyl am nocar bonyl, R2 represents phenyl, whereby
phenyl may be substituted with 1 to 3 substituents, whereby the
substituents are sel ected i ndependently of one another fromthe group con-
sisting of hal ogen, hydroxy, trifluoronethyl, difluoronethyl, trifluoroneth
10 oxy, difluoromethoxy, nonofl uoronmethoxy, trifluoronethylthio, G C6-alkyl
and C, - Co6-al koxy, A represents a group of fornula # N# NS R/ Re S # ~~
or RO whereby * represents the |inkage site to the carbonyl group, #
represents the linkage site to the nitrggen atomof the urea, R7 represents
C -C 6-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,

oxy, difluoromethoxy, monofluoromethoxy, trifluoromethylthio, C;-Cs-alkyl

and C;-C¢-alkoxy,

A represents a group of formula
* # * N #
X X7
S
R7/ ' R®

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 C;-Cg-cycloalkyl,

Cs-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-



C6- Co-aryl, and 5- or 6-nenbered heteroaryl, wherein cycloal kyl, aryl and
het eroaryl may be substituted with 1 to 3 substituents, whereby the
substituents are selected inde- pendently of one another fromthe group
consi sting of hal ogen, hydroxy, oxo, nitro, cyano, trifluoronethyl,

di fluoronethyl, trifluoronethoxy, difluoronethoxy, nonofluoronethoxy, tri
11 fluoronethylthio, G C6-alkyl, Cl-Cc-al koxy, hydroxycarbonyl,

Cl- C6- al koxycar bonyl, am no, Cl-C6-al kyl am no, am nocarbonyl and

Cl- C6- al kyl am nocarhonyl, and R8 and R, independently of one another,
represent hydrogen, halogen or G C6-alkyl, and their salts, their sol vates
and the solvates of their salts. For tq§ pur pose of the present invention,
preference is also given to compounds o formula (1), in which R
represents a group of formula -N _\ N R3 whereby represents the |inkage

site to the carbonyl grougy,, [B2.¢GRESSEN, Sl N aloxP Yy d¥lyarbonyl,

C:-Cs-alkoxycarbonyl, amino, C;-Cs-alkylamino, aminocarbonyl
and C;-Cg-alkylaminocarbonyl,

and

R® and R’, independently of one another, represent hydrogen, halogen or
Cl-Cs-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 (I),

in which
R! represents a group of formula
" 3
N N—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, whereby the substituents are selected independently of one an-

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



wher ei n phenyl and pyridyl may he substituted with 1 to 3 substitu- ents,
wher eby the substituents are sel ected i ndependently of one an- other from
the group consisting of halogen, nitro, cyano, trifluoro 12 nethyl,

di fluoronethyl, trifluoronethoxy, difluoromethoxy, nono- fl uoromnethoxy,

C -C -alkyl and C, -C, -al koxy, RZ represents phenyl, whereby phenyl may be
substituted with 1 to 3 substituents, whereby the substituents are sel ected
i ndependently of one another fromthe group con- sisting of fluorine,
chlorine, trifluoronethoxy, difluoronethoxy, trifluoro- nethylthio and
methyl, A represents a group of fornula # N# R/ Re S # # or S RO
whereby * represents the |inkage site o the carbonyl group, # represents
the linkage site to the nitrogen atomof the urea, R7 represents nethyl,
ethyl or n-butyl, 13

methyl, difluoromethyl, trifluoromethoxy, difluoromethoxy, mono-

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

whereby pheny! 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 #
r Yy
N S
R7/ RB
* S # * / #
X . O
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 nmethyl, ethyl and n-butyl may be substituted with a substitu- ent,
wher eby the substituent is selected fromthe group consisting of

cycl opropyl and phenyl, wherein phenyl may be substituted with a
trifluoronethyl sub- stituent, and R8 and R9, independently of one anot her,
represent hydrogen, bromne, chlo- rine, nmethyl 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 conpounds of formula (1) in
which R represents a group of formula -N~N-R3 whereby * represents the

| i nkage site to the carbonyl group, and R3 represents phenyl or pyridyl,
wherein phenyl and pyridyl may be substjituted with 1 to 3 substitu- ents,
whereby the substituents are sel ected independently of one an- other from
the group consisting of halogen, nitro, cyano, trifluoro 14 nethyl,

di fl uoronethyl, trifl ' ). 0, hoxy,

Cl- 4- al kyl and C - C4%§§%55@@%?%Fﬂ&h%héﬁ&%@?éﬁ@%X?ﬁgR&ggg%%#a%ﬁ%@%tIOn
preference is also gi qxgnwhge@bphg@ghﬂigue@f is selected from the group consisting of

cyclopropyl and phenyl,

wherein phenyl may be substituted with a trifluoromethyl 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

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, trifluoro-



formula (1) in which R2 represents phenyl, whereby phenyl may be substituted
wth 1 to 3 substituents, whereby the substituents are sel ected

i ndependently of one another fromthe group consisting of fluorine,
chlorine, trifluoronethoxy, difluoronethoxy, trifluoronethylthio and

met hyl . For the purpose of the present invention, preference is also given
to conpounds of fornmula (1), in which A represents a group of formula N # N
# RRa Nor S ## R whereby * represents the |inkage site to the carbonyl
group, # represents the linkage site to the nitrogen atomof the urea, R7
represents nmethyl, ethyl or n-butyl, 15 whereby nethyl, ethyl and n-butyl
may be substituted with a substitu- ent,, whereby the substituent is selected
fromthe group consisting of cyclopropjﬁ and phenyl, wherein phenyl nay be
substituted with a trifluoromethyl sub- stituent,

methyl, difluoromethyl, trifluoromethoxy, difluoromethoxy, mono-

fluoromethoxy, C;-C;-alkyl and C,;-Cy-alkoxy.

For the purpose of the present invention, preference is also given to compounds of
formula (I) in which 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, trifluoromethoxy, difluoromethoxy,

trifluoromethylthio 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 #
r Xy
/N S
R’ ’ R® ’
* S # * #
. O
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,



R8 represents hydrogen, brom ne, chlorine or nethyl, and RO represents

hydr ogen. The invention furthernore relates to a nethod for preparing the
conmpounds of formula (1) whereby according to nethod [A] conpounds of
formumla R OKAIINOz (I1), in which RL 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 carbonic acid derivative with conpounds of formula
H2N-R2 (111), 16 in which R2 has the neaning indicated above, or according
to method [B] compounds of fornula (11) are reacted in the first step with a
reduci ng agent and in the second step with conpounds of fornmula OCN-R2 (1V),
in which R2 has the neaning indicated gbove,

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

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

formula (I) whereby

according to method [A] compounds of formula

RI

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? (D),



or according to nethod [C] conpounds of formula ORIO HH O- A'NY N-R2
(V), O in which R2 has the neaning indicated above, and R10 represents
met hyl or ethyl, 17 are reacted in the first step with a base and in the
second step with conmpounds of fornmula R-H (VI), in which Rl has the
meani ng i ndi cated above, in the presence of dehydrating reagents. The
conpounds of formulae (I11), (1V) and (VI) are known or can be synthesized
by known nmethods fromthe corresponding starting materials. For nethods [A]
and [B], 1. stage, the followi ng applies: The reaction generally takes place
ininert solvents, preferably in a tenperature range fromOC to the refl ux
of the solvents under atnospheric pressyre to 3 bar. Reducing agents are,

for exanple, palladiumon-carbon and hydrogen, formc a-
cid/triethyl am ne/ pal | adi um on-carbon, zinc, zinc/hydrochloric acid, iron,

i ron/ hy-

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? (Ivy,

in which

R? has the meaning indicated above,

or

according to method [C] compounds of formula

oo
o A/N\H/N\Rz V),
0]
in which
R? has the meaning indicated above, and

R'®  represents methyl or ethyl,



drochloric acid, iron(ll) sulfate/ hydrochloric acid, sodiumsulfide, sodium
disulfide, sodiumdithionite, amoni um polysulfide, sodium

bor ohydri de/ ni ckel chloride, tin dichloride, titaniumtrichloride or Raney
ni ckel and an aqueous hydrazi ne solution; preference is given to Raney

ni ckel and an aqueous hydrazi ne sol ution, palladium on-carbon and hydrogen
or formc acid/triethylam ne/pall adi umon-carbon. Inert solvents are, for
exanpl e, ethers, such as diethyl ether, methyl tert-butyl ether,

1, 2- di met hoxyet hane, di oxane, tetrahydrofuran, glycol dinmethyl ether or

di et hyl ene glycol dinethyl ether, alcohols, such as nethanol, ethanol,

n- propanol , isopropanol, n-butanol or bart-butanol, hydr ocar bons, such as
benzene, xyl ene, toluene, hexane, 18 cyclohexane or mneral oil fractions,
or other solvents, such as dinethylformam de, dinethyl acetan de,
acetonitrile or ridi pe,.l he..c r-mscibl e v | so

m xt ures of taﬁeeregérer&egl{wn}%r{lr\g/f/;}%eg}r&thp?Z)%gﬁlg\é\@g}g Si?ggn%s‘c't r‘glt}?rg{ﬂﬁgﬁ%]l ?Ogt hanol ,

i sopropanol oemily t he case of Raney nickel and an aqueous hydrazine
solution, tetrahydrofuran. For nethod [Al, 2. stage, the follow ng applies:
The reaction generally takes place in inert solvents, preferably in a
tenperature range of fromroom tenBefat ufé)to 40C under atnospheric
pressure. Carbonic acid derivatives are, for exanple,

N, N- car bonyl di i m dazol e, phosgene, di phosgene, triphosgene, phenyl

chl or of or mat edfidt nj t r ophenyl chl orof ormate; preference is given to

N, N- car bonyl di i m dazol e. Inert solvents are, for exanple, hal ohydrocarbons,

such as nethyl ene chloride,
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,



ot e .

trichl oromet hane, carbon tetrachloride, trichloroethane, tetrachl oroethane,
1,2- dichloroethane or trichloroethylene, ethers, such as diethyl ether,
met hyl tert-butyl ether, 1,2-dimnmethoxyethane, dioxane, tetrahydrofuran,

gl ycol dimethyl ether or diethylene glycol dinmethyl ether, hydrocarbons,
such as benzene, xylene, toluene, hexane, cyclohexane or m neral oi
fractions, or other solvents, such as ethyl acetate, acetone,

di met hyl f or mam de, di net hyl acet am de, 2-butanone, dinethyl sulfoxide,
acetonitrile or pyridine, in the case of water-m scible solvents al so

m xtures of the same with water; preference is given to dinmethyl sulfoxide.
For method [B], 2. stage, the follow nggapplies: The reaction generally
takes place in inert solvents, optlonal?y in the presence of a base,
preferably in a tenperature range of fromroomtenperature to the reflux of

the solvent %}rz]&%g?Jne%tr %ﬁ&gle&f ﬁacg{)r%s gf" t‘ﬁer s%ﬁ/entls ns%EIIi asg&hl\éﬂg'lﬁfgm‘ynﬁde for

exanpl e, hal ohydrocarbons, such as nethylene chlorid chl or oret hane,
carbon t et r adiResRylRfstamide; arAtBER PrapEidineein shenssy s RghBisciplepsolvents

di chl or oet haago Qﬁlxtﬁﬁds(‘dﬂtﬁé ehbwitnRateLipi@Ersed SUGHtsage dneeltlm)l &hdyer, methyl
tert-butyl ether 4 é thox¥ %hane dﬂox ne, tetr drofunaﬁ gl ycol

di met hyl ~ et h&PPGP"9 Oét‘t‘.‘y 1€ ‘iad‘leyd’i‘ ﬁ‘%ﬂaa’étaﬂ'éero}‘s P%)‘B%P%B & sich as
benzene, xyl &tehydrofuteane, hexane cycl ohexane or mneral oil fractions, or
ot her solvents, such as ethyl acetate, acetone, dinethylfornmam de,

di met hyl acet am de, 2-butanone, dinethyl sulfoxide, acetonitrile or
pyridi ne; pr &anethed(Al.S. gfhgeethetigloming appliedr of uran or net hyl ene chlo- ride.

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

of from room temperature to 40°C under atmospheric pressure.

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 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
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, dimethyl 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.



Bases are, for exanple, alkali netal carbonates, such as caesium carbonate,
sodi um carbonate or potassium carbonate, or potassiumtert-butoxide, or

ot her bases, such as sodium hydride, DBU, triethylamne or

di i sopropyl ethyl am ne, preferably triethyl- amne. For nethod [C], 1. stage,
the follow ng applies: The reaction generally takes place in inert solvents,
preferably in a tenperature range of fromOCto the reflux of the solvents
under atnospheric pressure. Bases are, for exanple, alkali netal hydroxides,
such as sodi um hydroxi de, lithium hydroxide or potassium hydroxide, or

al kali metal carbonates, such as caesium carbonate, sodium carbonate or

pot assi um car bonate, preferably sodi umbydroxide. Inert solvents are, for
exanpl e, hal ohydrocarbons, such as nethyl ene chloride, trichloronethane,
carbon tetrachl oride, trichloroethane, tetrachl oroethane, 1, 2-

di chl or oet haﬂﬁertOEolx‘;e'ill'tsCQJeOEé?eéxQ %f%”%aloﬁ&&@éa?oon?“&@haa% xﬁlet‘ﬁgl*é}{é gy, methyl

tert-butyl ether hane, di oxane, tetrahydrofuran, glycol
di met hyl et hérrrchéﬂfora?tha@e HipFhoRe tegilesilerideq tHghlprpethans efetrachiredibang, lshich as
met hanol , et RaARkoetHImP b® PdAMroeth1&GRPEOAANALL agdibyBdIRds, ﬁlrethtnye'&t-BiM)tlanm :

hydrocarbons suc nze ene,, tolu n hexane or
mneral oil FP&e f%ﬁ&“ggﬁy8ﬁﬁé? %?Q%n?gdngﬁ)wagsggﬁﬁ %Fﬁ§¥ﬁ§ﬁ¥6ﬁﬁanlde
di net hyl acet dieilgéene dilywel diydethylilefhex ingdiocabatsonich ras Ibenzgne, piytenei toliene, or

m xtures of gl went&ondxhie &%ﬁaml &h@acraaﬁsf & stack @9@(@%&&&%3&%6 of
et hanol and water. For nmethod [C], 2. stage, the omnnq 1 es:
acetone, dlmethylformamlde dimethylacetamide, Zbutanone dimethyl su fox1de

acetonitrile or pyridine; preference is given to tetrahydrofuran or methylene chlo-

ride.

Bases are, for example, alkali metal carbonates, such as caesium carbonate, sodium
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 metal 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, tetrachioroethane, 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, cyclchexane or mineral oil fractions, or other solvents, such as



The reaction generally takes place in inert solvents, optionally in the
presence of a base, preferably in a tenperature range of from-70C to 40C
under atnospheric pressure. Suitable dehydrating reagents hereby include,
for exanple, carbodiimdes, such as, for exanple, N, N -diethyl-,

N, N -di propyl-, N, N -diisopropyl-, N N -dicyclohexyl- carbodiim de,

N- ( 3- di met hyl am noi sopropyl )-N -et hyl carbodi i m de hydrochl oride (EDC)

N- cycl ohexyl car bodi i m de- N - propyl oxynet hyl - pol yst yrene (PS-carbodiim de)
or carbonyl conpounds, such as carbonyl diim dazole, or 1,2-oxazolium
conmpounds, such as 2-ethyl-5-phenyl -1, 2- oxazolium 3-sul fate or
2-tert-butyl-5-nmethylisoxazolium percgﬁprate, or acyl am no conpounds, such
as 2-ethoxy-|-ethoxycarbonyl -1, 2- di hydroqui noline, or propanephosphonic
anhydride, or isobutyl chloroformte, or

bi s(2-o0xo0-3-0

benzotriazol y %@%&#&%ﬁ%ﬁ%?ﬁ eﬂg%%%%@%%h%é%ﬁ%hgﬁ?¥leEm??ﬂgﬁ%%ﬂ%ggng or

O (benzot ri azw|mixtiygs)of P@I‘NHN wikh watep theprefenigd ohsnt i m hiatuad ?flﬁﬁh@ﬁh@isbhat e
(HBTU), 2-(2-wx&- 1-(2H)-pyridyl)-1,1,3,3- tetranethyl uronium

tetrafl uoroborate (TPTU) or O (7-azabenzotriazol-1-yl)-

N, N, N, N -tetranet hyl uroni um hexaf | uorophosphate (HATU), or 1-hydroxybenzo-
triazol e (HOBt) mefHod PENZ Qtdgt, aROoIdwink appiies:i s(di net hyl ami no) phosphoni um
hexaf | uo- rophosphate (BOP), or m xtures of these, with bases. Bases are,
for exanple, alkali netal carbonates, such as, for exanple, sodium carbon-
ate or pot asSTHéMe&abhaakLly toies spmdé umnbﬂt @@ﬁ@ﬁg@bao@nlyp@&mlsﬂeum@bmr bonat e,

i h t k . t th L ne,
N mothyl - rorBRoP R RpPRr Bt AR o AR M AEE{ Diee) o
di i sopro- pressure

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-1l-ethoxycarbonyl-1,2-
dihydroquinoline, or propanephosphonic anhydride, or isobutyl chloroformate, or
bis(2-oxo0-3-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.



pyl et hyl am ne, or DBU, DBN, pyridine; preference is given to triethylam ne.
21 The condensation is preferably carried out using TBTU and DVAP. |nert
solvents are, for exanple, hal ohydrocarbons, such as mnethyl ene chloride,
trichl oromet hane, carbon tetrachl oride, tichloroethane, tetrachl oroethane,
1, 2- dichloroethane or trichloroethylene, ethers, such as diethyl ether,
nmet hyl tert-butyl ether, 1,2-dinethoxyethane, dioxane, tetrahydrofuran,

gl ycol dinmethyl ether or diethylene glycol dinmethyl ether, hydrocarbons,
such as benzene, xylene, toluene, hexane, cyclohexane or m neral oi
fractions, or other solvents, such as ethyl acetate, acetone,

di met hyl f or mam de, di met hyl acet am de, 2;butanone, dinethyl sulfoxide,
acetonitrile or pyridine, in the case of water-m scible solvents al so

m xtures of the same with water; preference is given to dinethylfornmam de.

I n an a'terng?kc%n&§$ﬂ%ﬁn%&gﬁmﬁﬁéQ9%X%ﬁu¥§%ﬁﬁ?%93§B d fromthe first stage

of nmethod | Seco age e reacted with a chlorinating
reagent such as, for exanple, thionyl chloride to formthe carboxylic

chl ori de and]§gpggggg@thy Pp%%gnﬂgnpﬁ%ﬂgﬁm%% %HHJ§5§¥¥%?&P0§ﬂﬁ“ﬁresence of

a base to form conpounds o e conpounds G (rr) are
known or can tghlgrosisihasg Wb%atetmﬁ@rléérrﬁmmgethw fierashiorpetbrRne, D1&Y A11NO2

(V| | ) i N Whdi€hloroethane or trichloroethylene, ethers, such as diethyl 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, dimethyl sulfoxide,
acetonitrile or pyridine, in the case of water-miscible solvents also mixtures of the

same with water; preference is given to dimethylformamide.

In an alternative method, the carboxylic acids obtained from the first stage of
method [C], may in the second stage first be reacted with a chlorinating reagent such
as, for example, thionyl chloride to form the carboxylic chloride and subsequently
with compounds of formula (VI) in the presence of a base to form compounds of

formula (I).

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

of formula

10

OR
(VID,

in which
R0 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.



R10 has the neaning indicated above, in the first stage with a base and in
the second stage with conpounds of fornmula (VI), in the presence of
dehydrating reagents. 22 The reaction takes place as described in nethod
[C]. The conpounds of forrmula (VII) are known or can be prepared by reacting
com pounds of formula ORIO H (VIII), O AZ in which R10 has the neaning

i ndi cated above, with fumng nitric acid, concentrated nitric acid,
nitrating acid or other mxing ratios of sulfuric acid and nitric acid,
optionally in acetic anhydride as solvent, preferably in a tenperature
range of fromroomtenperature to 60C under atnospheric pres- sure. The
conpounds of formula (VII1) are known of, can be prepared by known net hods
fromthe corresponding starting nmaterials. The compounds of fornula (V) are
known or can be prepared by reacting conpounds of formula (VII) in the

first stage “thaaud$QH& Qgegggﬁ%ﬁ@@g”h hgygjsecond stage in the presence
ert vat

of a carbonic aci unds-of forrmula (l111) or in the
second stage with compounds of fornula (rv).

The compounds of formula (VII) are known or can be prepared by reacting com-

pounds of formula

OR'"
(VIID),
H
0 A~

in which
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].



The reaction takes place as described in nethods [Al and [B].

schene 1: HH NO2 1) Hz, Pd/C NYN\
-~0CHOCNOCF3 0 CH3 1) LiOH THF, H20 2) TBTU, DVNAP, |

H3G/ HH

~\ ANN-"-|

Synthesis scheme 1:

Synthesis scheme 2:

NNNO/

23
1) H,, Pd/C \[( \©\
2)
OCN

1) LIOH, THF, H,0

2) TBTU, DMAP,
I\
=N

H,C

H3C0 / \ 2) H3CO/ N\ O

23 Synthesis
/| OCF3 N

H3C /-\ N NH N
~CF3 O 0 CH3 Synthesis schene 2:

H H
N N
N
0 _CE
N 0
|
0 CH,

H H
N_ _N
1) H,, PA/C N:( \n/ \©\
2) HGC\/O\H/g/S 0 o~ s
OCNOO\ 0

CF.

1) LIOH, THF, H,0

2) TBTU, DMAP,

T CL
O/CF



HH NO2 ~1) H2, Pd/C NC NuN\O H3CO S 2) H3G/O Ixl ~/\v6 O ~iCF, O
OCN/ o OCF3 1) LiOH, THE, H20 2) TBTU, DVAP, H3C /-\ N~\JH Nv H3C HH
IN- ~ ~N\ /NN Y IQ ,STIOf / CF3 1l If v OO 0 24 The conpounds of
general formula (1) of the invention show an unforeseeable, surprising

spectrumof activity. They have an antiviral activity on representatives of

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 HCMYV infection in pregnant women.
S) Treatment of an HCMYV infection in immunosuppressed patients associated

with cancer and cancer therapy.




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 nentioned
above, and the infectivous di seases caused thereby. Hereinafter, a viral
infection is to be understood as neaning both an infection with a virus and
a di sease caused by an infection with a virus. Due to their particul ar
properties, the conpounds of general fornmula (1) can be used for the
production of nedi canents suitable for the prophylaxis and/or treatnent of
di seases, in particular viral infectiongs Areas of indication which nmay be
menti oned by way of exanple are: 1) Treatnment and prophyl axis of HCW
infections in AIDS patients (retinitis, pneunonitis, gastrointestinal

| nfections) . &) ThRaLIRL: ASHVILARIY LAX: Sl U IRARh BY lhlind AERGLT ONS 110

bone-marrow and organ transpl an atients evel 0

| i fe-threatening fted iamounpieBtepsionoct. dneidphaitial.i EEMpMiqkjofosisBeviews

gastroi ntestinal apgh 3ysoem.c HCW infec- tions. 3) Treatnent and

prophyl axis of HCW infections in neonates and infants. 4) Treatnent of an
acute HCW infection in pregnant wonen. 5) Treatnent of an HCW infection in

I mrunosuppr essigdcopdfoud & tAS sGhiadreste pWidrdbl i 8RR e6r AR Praiatg®@l ofthefiapy. 25 6)
Treatment of rl;lxgl\{'%/_s 1921%1etflorv gle%?gp%?ffaxg %}[1('1/%9 %rgatr\ﬁmergthoftirrl]t%ct%n@w%g arrggrléls%lnag HoW/
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 antiviral active compounds, such as, for example, ganciclovir, valganci-
clovir or aciclovir, for the treatment and/or prevention of viral infections, in particu-
lar HCMYV 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.



medi ated tunour progression (cf. J. Gnatl, et al., FEMS M crobi ol ogy

Revi ews 2004, 28, 59-77). The conpounds of the invention are preferably
used for the production of nedica- nents suitable for the prophyl axis and/or
treatment of infections with a representa- tive of the group of the Herpes
viridae, in particular a cytomegal ovirus, especially the human

cytonegal ovirus. Due to their pharnacol ogi cal properties, the conpounds of
the invention can be wused alone and, if required, also in conbination with
ot her active conpounds, in particular antiviral active conpounds, such as,
for exanple, ganciclovir, valganci- clovir or aciclovir, for the treatnent
and/ or prevention of viral infections, ,in particu- |lar HCW infections. The
present invention furthernore rel ates €8 the use of the conmpounds of the
inven- tion for the treatnent and/or prophylaxis of diseases, preferably of
viral infectipns, in articular. of infections wth the. hu .

oyt omegal ovi 18 e’ 8 MBS e peoT s RERn! i Oeue 7 s poF < ne

Her pes vi ri daese, Hieg cpr &s edministerehini osuithble Wapr swolr s, fel exbmplet oratiheause of t he
compounds. of ch@enkMRonP el dlh, LibfinkLAANHERAIABGLOfy, RERRY laklafy, of

di seases, in particular the diséases tic above. The present invention
furthernore tepyewdllycopfp@ciwdy 6f o R, eb¥paIRaL LI StHE i nven- tion for the
production of a nedicanment for the treatnent and/or prophyl axis of

di seases, in _particul ar the di seases nenti oned above. The present invention

furthermore el REE2dTYniSFHONTGYtep Jhe CHRPRUNES PhyEst InYsfiog can be adminis-

tered in suitable administration forms.

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.
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prophyl axi s of diseases, in particular the diseases nentioned above, using
an antivi- rally effective anount of the conpounds of the invention.
............... 26 The conpounds of the invention can act systemcally
and/or locally. For this pur- pose, they can be admnistered in a suitable
way, such as, for exanple, orally, par- enterally, pulnonarily, nasally,
sublingually, lingually, buccally, rectally, dermally, transdernmally,
conjunctivally or otically, or as an inplant or stent. For these

adm ni stration routes, the conpounds of the invention can be adm nis- tered
in suitable adm nistration forns. Suitable for oral adm nistration are

adm nistration fornms which function acagrding to the prior art and rel ease
t he conpounds of the invention rapidly~and/or in nodi- fied form and which
contain the compounds of the invention in crystalline and/ or anor phi ci zed

and/ or dISSO| ed form f or e coat.e coat ed
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the oral cavity, fil capsules (for exanp or soft
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i ntranuscul arsiaﬁidizé&‘@&r‘*@x%ﬁﬁl&%tibfxidants, such as, for example, ascorbic acid), colors (for

example inorganic pigments, such as, for example, iron oxides) and taste- and/or

odor- corrigents.

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.



i ntracut aneousl y, percutaneously or intraperitoneally). Adm nistration forns
suitable for parenteral adm nistration are, inter alia, preparations for
injection and infusion in the formof solutions, suspensions, enulsions,

| yophilizates or sterile powders. Exanples suitable for the other

adm ni stration routes are pharmaceutical forns for inhalation (inter alia
powder inhalers, nebulizers), nasal drops/solutions/sprays; tablets,
films/wafers or capsules to be adm nistered lingually, sublingually or

buccal Iy, suppositories, preparations for the ears or eyes, vaginal
capsul es, aqueous suspensions (lotions, shaking m xtures), |ipophilic
suspensi ons, ointnents, creans, transde | therapeutic systens, mlKk,
pastes, foans, dusting powders, inplants or stents. 27 The conpounds of the
invention can be converted into the stated adninistration forms. This can

take place in nmann wn ..pe e b non
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di spersants or wetting agents (fo exanpl e sodi um dodecyl sulfate,

pol yoxysorbitan ol eate), binders (for exanple polyvinylpyrrolidone),
synthetic and natural polynmers (for exanple al bumin), stabilizers (for
exanpl e anti oxi dants, such as, for exanple, ascorbic acid), colors (for
exanpl e i norgani ¢ pignments, such as, for exanple, iron oxides) and taste-
and/or odor- corrigents. The present invention furthernore relates to

medi canments conprising at | east one compound of the invention, usually
together with one or nore inert nontoxic,



pharmaceutically acceptabl e excipients, and their use for the purposes

nment i oned
i ntravenous adm ni stration
preferably fromabout 0.01 to 5 ng/kg, of
results,

above.

and the dosage on oral admi nistration is

In general, it has proved advantageous to adm nister on

anounts of from about 0.001 to 10 ny/ kg,
body wei ght to achieve effective
fromabout 0.01 to 25

ng/ kg, preferably 0.1 to 10 ng/ kg, of body weight. It nay neverthel ess be

necessary,

where appropriate, to deviate fromthe stated

anount s,

specifically depending on body weight, adm nistration route, the individ-
ual response to the active conpound, the type of preparation and the tinme or
inter- val over which the adninistratigg takes place. Thus, in sone cases it
may be suffi- cient to make do with | essS than the aforenentioned m ni mum

anount ,

f a
di vi de these 'ntggﬁgﬁﬁﬁrality of

whereas in
In the case

ot her cases the upper limt mentioned nust be exceeded.

adm.ni- stration of |arger amounts, it may be advisable to

i ndi vi dual doses over the day. 28 The

percentage data in the followi ng tests and exanpl es are percentages by

wei ght
rati os,

unl esg, ot hs
dilution rati

r'W Se
d . oY S _
P1'o8°““and concentration data of l'iquid/liquid solutions

indicated; parts are parts by weight. Solvent

are in each case based on volune. 29 A Exanples Abbreviations used: aqu.

aqueous

aqu.
BINAP
CDs;CN
conc.
DCl
DCM
DIEA
dil.
DMAP
DME
DMSO
EA
EDCI x HCI
El

ESI

Ex.

h
HATU
HBTU
HPLC
LC-MS
LDA
lit.
m.p.
MS
NMR
RP-HPLC

aqueous

2,2’-bis(diphenylphosphino)-1,1’-binaphthyl

deuteroacetonitrile

concentrated

direct chemical ionization (in MS)

dichloromethane

N,N-diisopropylethylamine (Hiinig’s base)

dilute

4-N,N-dimethylaminopyridine

N,N-dimethylformamide

dimethyl sulfoxide

ethyl acetate

N’-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride
electron impact ionization (in MS)

electrospray ionization (in MS)

example

hour

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

liquid chromatography-coupled mass spectroscopy

lithium diisopropylamide

literature (reference)

melting point

mass spectroscopy

nuclear magnetic resonance spectroscopy

reverse phase HPLC



BINAP 2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl

conc.

di chl oronet hane DI EA N, N-di i sopropyl et hyl am ne (Hunig's base) dil.
DVAP 4- N, N-di net hyl am nopyridine DM N, N-di net hyl formam de DVSO di net hyl
sul foxi de EA ethyl acetate EDCl x HC

N - (3-di nmet hyl am nopr opyl ) - N- et hyl car bodi i m de hydrochl oride El el

I mpact

ionization (in M5) ESI electrospray ionization (in M5) EX.

hour HATU O (7-azabenzotiiazol-1-yl)-N N N, N -tetranethyl uroni um

hexaf | uor ophosphat e
hexaf | uor ophosphate HPLC hi gh pressure

hi gh performance |iquid

CD3CN deut eroacetonitrile
concentrated DCl direct chem cal ionization (in M5) DCM

dilute

ectron
exanpl e h

HBTU O (benzotriazol -1-yl)-N, N, N, N -tetramet hyl uroni um

chromat ography LC-Ms |iquid chronatogra%%y-coupled mass spectroscopy LDA

lithiumdiisopropylamde lit. literature (reference)
RT room temperature
R: retention time (in HPLC)
sat. saturated
sol. solution
TBTU O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium tetrafluoroborate
THF tetrahydrofuran
TLC thin-layer chromatography
HPLC and LC-MS methods:

Method 1 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
Waters Alliance 2795; 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 1 of acetonitrile
+ 0.5 ml of 50% formic acid; gradient: 0.0 min 90%A - 2.5 min 30%A - 3.0 min
S9%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 (L.C-MS): Instrument: Micromass Quattro LCZ with HPLC Agilent series
1100; 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: 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
5S%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 (LC-MS): MS instrument type: Micromass ZQ; 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 1 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

2ml/min; oven: 50°C; UV detection: 210 nm.



St A A .

MP. nelting point M5 mass spectroscopy NMR nucl ear nmagnetic resonance
spectroscopy RP-HPLC reverse phase HPLC 30 RT roomtenperature R
retention tinme (in HPLC) sat. saturated sol. solution TBTU

O (benzotriazol-1-yl)-N,N, N ,N -tetramet hyl uronium tetrafl uoroborate THE
tetrahydrofuran TLC thin-layer chromatography HPLC and LC- M5 net hods:
Method 1 (LG-MS): MS instrunent type: Mcromass ZQ HPLC instrunent type:
Waters Alliance 2795; colum: Phenonmenex Synergi 2p Hydro-RP Mercury 20 nm X
4 mm eluent A- 1 1 of water + 0.5 m of 50%formc acid, eluent B: 1 1 of
acetonitrile + 0.5 m of 50%formc acid; gradient: 0.0 mn 90%A 4 2.5 mn
30%A 4 3.0 mn 5%A 4 4.5 mn 5%\ flow rate: 0.0 mn 1 mM/mn, 2.5 mn/3.0
mn/4.5 mn 2 nm/mn; oven: 50C WY d\ggection: 210 rim Method 2 (LC MS):
Instrunent: M cromass Quattro LCZ with HPLC Agilent series 1100; colum:

Phenonenex Séner,gi 2@ %gro-RP Mercury 20 mmx 4 mm eluent A- 1 1 of water
+ 0.5 m of ! 0 d, eluent B: 1 1 of acetonitrile + 0.5 m of 50%
Example 1A

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

cl /A

Cl [ij
O CH,

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*)



formc acid; gradient: 0.0 min 90%A 4 2.5 mn 30%A 4 3.0 min 5%A 4 4.5 mn
59A; flowrate: 0.0 mn 1 mM/mn, 225 mMn/3.0 mn/4.5 mn 2 mM/mn; oven:
50C, WV detection: 208-400 nm Method 3 (LC-MS): MS instrunment type:

M cromass ZQ HPLC instrunment type: HP 1100 series; UV DAD;, col um:
Phenonenex Synergi 2p Hydro-RP Mercury 20 nmx 4 mm eluent A: 11 of water
+ 0.5 mM of 50%formc acid, eluent B: 1 1 of acetonitrile + 0.5 m of 50%
formc acid; gradient: 0.0 min 90%A 4 2.5 min 309A 4 3.0 mn 5/,A 4 4.5 mn
50, flowrate: 0.0 min 1 mM/mn, 225 mn/3.0 mMn/4.5 mn 2m/mn; oven
50C, UV detection: 210 nm 31 Starting conpounds Exanple I A

1-Met hyl -2-trichloroacetyl -1 Hpyrrole 3 C C N O CH3 Under argon, 1.09
m (12.3 nmmol) of trichloroacetyl chloride are provided in 5 M of DCM and
a solution of N-nmethylimdazole in 3 m of DCMis added dropw se at RT over

a period of 3fgidle2Ahe reaction solution is stirred at RT overnight, then
con- 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 |iquid.
1-Methyl-4-nitro-2-trichloroacetyl-1H-pyrrole

NO,

cl [\

Cl [ij
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
regioisomer, 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): R, = 2.51 min.

'H-NMR (400 MHz, DMSO-de): 6 = 8.58 (d, 1H), 7.80 (d, 1H), 4.00 (s, 3H).



Yield: 2.12 g (76% of theory) LGM (Method 1): R = 2.34 mn.; M5 (EI'"):
mz =225 (M) 32 Exanple 2A 1-Methyl-4-nitro-2-trichloroacetyl-1 H pyrro
eNXz I A Ca N OCH3 2.12 g (9.34 mmol) of

1-nmet hyl - 2-trichl oroacetyl -1 H pyrrole are dissolved in 9.5 nm of acetic
anhydride, cooled to -20C, and 0.43 ml (9.34 nmol) of nitric acid are
added. The m xture is slowy warned to RT and stirred at RT for 1 h. The
reaction mxture is poured onto 95 g of ice and stirred vigorously for 2.5
h (initially oily deposit then crystallization). The precipitate is

coll ected by suction filtration, tritu- rated with 20 m of nethanol,
filtered and dried in vacuo overnight.3 o renove the regioisoner, which is
also forned, the mxture is triturated™with 10 m of acetic acid/water 1:1
for 2 h, and the solid is collected by suction filtration and dried in
vacuo. A solid is tained. Yield: 1.71 g (67% of theory) LC M (Method 2):
R = 2.51 ni rPX2pe (400 MHz, DMBO-de): 8 = 8.58 (d, 1H), 7.80 (d, 1H),
4.00 (s, 3H.

Ethyl 1-methyl-4-nitro-1H-pyrrole-2-carboxylate

NO,
Hacvo\”/[N_g
o éHa

0.50 g (1.84 mmol) of 1-methyl-4-nitro-2-trichloroacetyl-1H-pyrrole are provided in
5 ml of ethanol, 0.26 ml (1.84 mmol) of triethylamine are added and the mixture is
stirred at RT for 2 h. 5 mi 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)
LC-MS (Method 3): R; = 2.25 min.; MS (ESI*): m/z = 119 (M+H)*

'H-NMR (300 MHz, DMSO-de): 8 = 8.29 (d, 1H), 7.31 (d, 1H), 4.27 (q, 2H), 3.92 (5,
3H), 1.30 (t, 3H).



33 Exanmple 3A Ethyl 1-nethyl-4-nitro-1 H pyrrol e-2-carboxyl ate TN02 H3CO
[/ \ CH3 0.50 g (1.84 mmol) of 1-nethyl-4-nitro-2-trichloroacetyl-|lH pyrrole
are provided in 5 m of ethanol, 0.26 mM (1.84 mmol) of triethylamne are
added and the m xture is stirred at RT for 2 h. 5 mM of water are added,
the reaction mxture is stirred at OC for 30 mn and the precipitate is
subsequently coll ected by suction filtration and dried in vacuo. Yield: 321
ng (88% of theory) LCG-MS (Method 3): R = 2.25 min.; M5 (ESP): mz = 119
(MtH)* " H-NWMR (300 MHz, DVMBO-d6): S = 8.29 (d, 1H), 7.31 (d, 1H), 4.27 (q,
2H), 3.92 (s, 3H), 1.30 (t, 3H. 34 Exanple 4A Ethyl 1-methyl-4- [(]
[4-(trifluoronethoxy)phe nyl] ami no[ %grbonyl)amino] -1 Hpyrrole-
2-carboxylate HH N ?I° /N HIQ/OQOfT ~CF3

Example 4A

Ethyl 1-methyl-4-[({[4-(trifluoromethoxy)phenyl]amino}carbonyl)amino]-1H-pyrrole-

2-carboxylate

H H
N\n/N
HC O [ ) 0 \©\ CF
TN j]/']l@ O/ 3
O  cH,

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)*

IH-NMR (300 MHz, DMSO-dq): & = 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).



NO 1 OCH3 304 ng (1.53 mmol ) of ethyl

1-methyl -4-nitro-1 H pyrrol e-2-carboxylate are provided in 6 m of ethyl
acetate/ethanol (1:1), 163 ng (0.15 nmol) of palladium (10% on activated
carbon) and 580 ng (9.20 nmol) of ammonium formate are added, and the

m xture is stirred at 80C for 1 h. After cooling, the mxture is filtered

t hrough ki eselguhr, the filtercake is rinsed wth ethanol and the filtrate
is freed fromthe solvent in vacuo. The residue is dissolved in 6 m of

THF, 374 ng (1.84 mol) of 4-trifluoronethoxyphenyl isocyanate are added
and the mxture is stirred at RT for 1 h. The reaction solution is
concentrated and the residue is purifi§ by RP-HPLC (acetonitrile/water). A
solid is obtained. Yield: 486 ng (85% theory) LG-Ms (Method 3): R = 2.61
mn.; M5 (ESI'): mz =372 (MtH~ '"H NWR (300 MHz, DMSO-d;): 8 = 8.80 (s,

1H), 8.39 (s,E 1 57.53 (m 2H), 7.26 (d, 2H), 7.20 (d, 1H), 6.72 (d, 1H)
4.20 (q, 2FD;3§£%§—éS, 3H), 1.28 (t, 3H). 35 Exanple 5A 1-Methyl-4-[([
[4-(tri fluorometh oxy)phenyl] am no} carbonyl)am no] -1H pyrrol e-2-

carboxylic aqI—I\Qetk'ylljl-[(h‘4-|(¥rifluoromethoxy)phenyl]amino}carbonyl)amino]-1H-pyrrole-2-

carboxylic acid

470 mg (1.27 mmol) of ethyl 1-methyl-4-[({[4-(trifluoromethoxy)phenyl]lamino}-
carbonyl)amino]-1H-pyrrole-2-carboxylate are provided in S ml 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)
LC-MS (Method 2): R, = 2.09 min.; MS (ESI*): m/z = 344 (M+H)*

IH-NMR (300 MHz, DMSO-d): 8 = 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).



HO/ N\ I / O-CF3 O CH3 470 nmg (1.27 mmol) of ethyl
1-methyl-4-[([[4-(trifluoronethoxy)phenyl] am no)-

car bonyl ) am no] - 1H pyrrol e- 2-carboxyl ate are provided in S m of THE, 152 ny
(6.33 mol) of lithiumhydroxide in 1 m of water are added and the m xture
is stirred under reflux overnight. The reaction m xture i s concentrated,
the residue is acidified wwth 2M hydrochloric acid and the precipitate
formed is collected by suction filtration and dried in vacuo. A solid is
obtained. Yield: 429 ng (98% of theory) LC-M5 (Method 2): R = 2.09 mn.; M
(ESI'"): mz = 344 (MtHt 'H NWR (300 MHz, DMSO-d5): S = 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). 36 Exanple 6A 1-(5-Methyl pyridin-2-yl)pipe razine H3C'
NH N Stage |1 1-(tert-Butyloxycarbonyl)-4-(5-nethyl pyridin-2-yl)piperazi

ne H3C /_N NI14 H3C( H3 O3

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

OWaSs
3 \ ’\{

Stage 1

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

0
(VA
" H,C OCHa
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 ml 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 are sub-
sequently added, and the mixture is heated at 70°C for 12 h. After cooling, diethyl
ether 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)*



Under an argon atnosphere, 2.50 g (19.6 nmol) of 2-nethyl-5-chloropyridine

and 4.38 g (23.5 mml) of N-(tert-butyl oxycarbonyl)pi perazi ne are di ssol ved

in 50 mM of absolute toluene. 2.26 g (23.5 mmol) of sodiumtert-butoxide,

0.37 g (0.59 nmmol) of BINAP and 0.36 g (0.39 nmol) of

tris(di benzylideneacetone)di pal | 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 mxture, the mxture is washed three tines with a saturated

sodi um chl oride solution, dried over sodiumsulfate and freed fromthe

solvent in vacuo. The residue was purified by flash chromat ography

(cycl ohex- ane/ethyl acetate 9:1). Ylehg 5.27 ¢ (97@6of theory). LC- MBS

(Method 1): R =1.26 min.; M5 (ESP): mz = 278 (MtH)' 37 'H NWR (300 MHz,

CDCl3): S =8.02 (d, 1H), 7.34 (dd, 1H), 6.59 (d, 1H), 3.55 (m 4H), 3.45

(m 4H), 2.21_(s. Ny c <9 t age

1- (5- Met hyl pyF‘fl‘ﬁY’ﬁ?@(W%‘ﬁi %%é@-zéﬁ?%éc?@%ﬁ‘* R’ ’D 852441555 Wnpl ) of

1- (tert-but ylbdRy:4r oori,)2-24-(¢ 3HNVEt49y8, P41 di n- 2-yl ) pi perazi ne are di ssol ved

in 10 m of dioxane, and 31 m (125 mmol) of hydrogen chloride in dioxane

(4 nolar) are added. The m xture is stirred at RT for 2 h. The mxture is
Stage 2

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

H&ON NH
N/

3.47 g (12.5 mmol) of 1-(tert-butyloxycarbonyl)-4-(S-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)*

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



subsequently concentrated, the residue is rendered alkaline using a IM
aqueous sodi um hydroxi de solution and extracted several tines with

di chl oronet hane. The conbi ned organi c phases are dried over sodium sulfate,
concentrated and dried in vacuo. Yield: 2.18 g (98% of theory). LC M
(Method 3): R =0.38 min.; M5 (ESI*): mz = 177 (MtH) "~ 'H NVR (300 MHz,
cDhCl3): S =8.02 (d, 1H), 7.32 (dd, 1H), 6.59 (d, 1H), 3.45 (m 4H), 3.00
(in, 4H, 2.20 (s, 3H). 38 Exanple 7A 1-Ethyl-4- [({ [4-(trifluorone

t hoxy) phenyl ] am no) ca rbonyl)amino] -1 H pyrrole-2- carboxylic acid HH
NN /NHO/ O~CF3 N O CH3 The preparation takes place in analogy to
Exanpl e 5A. LCG-MS (Method 2): R = 2.1Qgmin.; M5 (ESI*): mz = 358 (M+H)'
Exanple 8A 1-Butyl-4- [(( [4-(trifluorome thoxy)phenyl] am no)

carbonyl)am no] -1 H pyrrole-2- carboxylic acid

Example 7A

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

o IS T T e
N (0]

carboxylic acid

The preparation takes place in analogy to Example 5A.
LC-MS (Method 2): R; = 2.10 min.; MS (ESI*): m/z = 358 (M+H)*
Example 8A

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

H H
N\H/N
HO /N\ o) \©\O/CF3

carboxylic acid

The preparation takes place in analogy to Example SA.

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



HHM /N~ HO/ \ pl / O~ CF3 O CH3 The preparation takes place in
anal ogy to Exanple 5A. LGMs (Method 3): R = 2.47 mn.; M5 (ESP): nfz = 386
(MtH" 39 "H NWR (300 MHz, DMsO-de): S = 8.90 (bs, 1H), 8.48 (bs, 1H), 7.54
(d, 2H, 7.26 (d, 2H), 7.24 (d, 1H), 6.73 (d, 1H), 4.21 (t, 2H), 1.62
(quint., 2H), 1.25 (sext., 2H), 0.88 (t, 3H . Exanple 9A

1- (Cycl opropyl methyl)-4- [(([4-(trifl uoronethoxy)phenyl]am

no] carbonyl )am no]-1 H pyrrol e-2-carboxylic acid HH HO/N HO 7 N\ TIO(
| 0 ,0OF3 Ov The preparation takes place in anal ogy to Exanple 5A. LC- M5
(Method 2): R =2.33 mn.; M5 (ESI'"): mz = 384 (MtHt 'H NVR (300 MHz,
DMBO-de): S = 8.86 (bs, 1H), 8.45 (bs, 3dH), 7.55 (m 2H), 7.23-

H-NMR (300 MHz, DMSO-d¢): § = 8.90 (bs, 1H), 8.48 (bs, 1H), 7.54 (d, 2H), 7.26 (d,
2H), 7.24 (d, 1H), 6.73 (d, 1H), 4.21 (t, 2H), 1.62 (quint., 2H), 1.25 (sext., 2H), 0.88 (t,
3H).

Example 9A

1-(Cyclopropylmethyl)-4-[({[4-(trifluoromethoxy)phenyl]lamino}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)*

IH-NMR (300 MHz, DMSO-de): 8 = 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).



7.32 (m 3H, 6.68 (d, 1H, 4.11 (d, 2H, 1.21 (m 1H, 0.45 (m 2H), 0.32
(m 2H). 40 Exanple 10A

4-1(([4-(Trifluoromet hoxy) phenyl]am no} car bonyl ) am noj

t hi ophene-2-carboxylic acid HH NN\ HO/\ O  / I /| O-CF3 O The
preparation takes place in analogy to Exanple 4A and 5A starting with nethyl
4- am not hi ophene- 2- car boxyl ate (synthesi zed according to A A Kiryano et
al., Tetrahedron Lett. 2001, (42), 8797-8800). Yield: 72 ng (27% of theory,
2 stages) LCG-Ms (Method 2): R =2.25 mn.; M5 (ESI'): mz = 347 (MtH)'

"H NVMR (400 MHz, DMSO-do): S = 13.1 (bs, 111), 9.10 (bs, 1H), 8.98 (bs, 1H),
7.69 (s, 1H), 7.53-7.60 (m 3H), 7.29 {d, 2H . Exanple 11A
2-[(([4-(Trifluoronethoxy)phenyl] am no) carbonyl)anm no]-1,

3-thiazol e-4-carboxylic acid HH N,( N /NHO\ S 100l ~CF3

Example 10A

4-{({[4-(Trifluoromethoxy)phenyl]amino}carbonyl)amino]thiophene-2-carboxylic

acid

The preparation takes place in analogy to Example 4A and SA starting with methyl
4-aminothiophene-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-de): 8 = 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-[({[4-(Trifluoromethoxy)phenyl]lamino}carbonyl)amino}-1,3-thiazole-4-carboxylic

acid



0 41 The preparation takes place in anal ogy to Exanple 4A and 5A starting
with ethyl 2-am no-1, 3-thiazol e-4-carboxylate (commercially available from
ACROS). Yield: 290 ng (61% of theory, 2 stages) LC-Ms (Method 2): R = 2.05
mn.; M5 (ESP): mz = 348 (MtH' 'H NWR (300 MHz, DVM5O-d5): S = 12.8 (bs,
1H), 10.9 (bs, 1H), 9.22 (bs, 1H), 7.91 (s, 1H), 7.60 (d, 2H), 7.32 (d,
2H) . Exanple 12A 5-Methyl-2- [({ [4-(trifluoro nmeth oxy)phenyl] am no)
carbonyl)amino]-1, 3-thiazol e-4- carboxylic acid HH N /NHO ~~ SIIOf
~CF3 y( Y OO CH3 The preparation takes place in anal ogy to Exanple 4A and
SA starting with nmethyl 2-am no-5-nethyl -1, 3-thi azol e-4-car boxyl ate
(commercially available from Tyger Scigntific). Yield: 148 ng (40% of
theory, 2 stages) LC-M5 (Method 3): R = 2.47 min.; M5 (ESP): mz = 362
(MtH) " i H-NWMR (300 MHz, DVMSO-d6): 8 = 12.7 (bs, 1H), 10.7 (bs, 1H), 9.18

(bs, 1H), 7. 5'pne(ﬂ'eparation takes place in analogy to Example 4A and 5A starting with ethyl
2-amino-1,3-thiazole-4-carboxylate (commercially available from ACROS).
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-de): & = 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

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

carboxylic acid

The preparation takes place in analogy to Example 4A and 5A starting with methyl
2-amino-5-methyl-1,3-thiazole-4-carboxylate (commercially available from Tyger

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-de): & = 12.7 (bs, 1H), 10.7 (bs, 1H), 9.18 (bs, 1H), 7.59 (d,
2H), 7.32 (d, 2H), 3.34 (s, 3H).



2H), 7.32 (d, 2H), 3.34 (s, 3H). 42 Exanple 13A 5-Chl oro- 2-
[(([4-(trifluoronethoxy)phenyl]am no) carbonyl)am no]-1, 3-thiazol e-4-
carboxylic acid HH N/N /NHO\S ~IOf ~CF3 Y OICI The preparation
takes place in analogy to Exanple 4A and 5A starting with ethyl

2-am no-5-chl oro-1, 3-thi azol e-4-carboxyl ate (synthesis described in K. J.
Hodgetts et al., Og. Lett. 2002, (4), 1363-1366). Yield: 365 ng (89% of
theory, 2 stages) LC-MS (Method 3): R, = 2.51 min.; M5 (ESI'): nmlz = 382
(MtH " "H NWR (300 MHz, DMBSO-d6): S = 13.2 (bs, 1H), 11.2 (bs, 1H), 9.28
(bs, 1H), 7.58 (m 2H), 7.33 (m 2H). Exanple 14A 5-Bronp-2-[O
[4-(trifluoronmethoxy)phenyl]am no)carbgryl)am nol -1, 3-thiazol e-4- carboxylic
acid HH N N

Example 13A

5-Chloro-2-[({{4-(trifluoromethoxy)phenyljamino}carbonyl)amino]-1,3-thiazole-4-

carboxylic acid

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

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

LC-MS (Method 3): R, = 2.51 min.; MS (ESI*): m/z = 382 (M+H)*

'H-NMR (300 MHz, DMSO-de): § = 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)phenyllamino}carbonyl)amino]-1,3-thiazole-4-

carboxylic acid



HO STIO( ,CF3 Y O 0 Br 43 The preparation takes place in analogy to
Exanpl e 4A and SA starting with ethyl

2- am no- 5- brono- 1, 3-t hi azol e- 4- car boxyl ate (synthesis described in J.F.
konya et al., Tetrahedron Lett., 2002, (43), 7051-7054). Yield: 343 ng
(74% of theory, 2 stages) LGMS (Method 2): R =2.22 min.; M5 (ESI*): mz =
426 (MtH)' "H NWR (300 MHz, DVsO-d6): S = 13.1 (bs, 1H, 11.2 (bs, 1H), 9.28
(bs, 1H), 7.58 (m 2H), 7.32 (m 2H). Exanple ISA 2- [({
[4-(Trifluoronethoxy)phenyl] am no}carbonyl)am no] -1,

3-thi azol e-5-carboxylic acid HH-\\ NN flcF3 HON O O The preparation
takes place in analogy to Exanple 4A and 5A starting with ethyl 2-amno- 1,
3-thi azol e-5-carboxyl ate (commercially available from RareChem. Yield: 200
ng (55% of theory, 2 stages) LC-MS (Method 3): R = 2.36 mn.; M5 (ESI*):

—_ *
mz = 348 ( MH;Q preparation takes place in analogy to Example 4A and 5A 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¢): 8 = 13.1 (bs, 1H), 11.2 (bs, 1H), 9.28 (bs, 1H), 7.58 (m,
2H), 7.32 (m, 2H).

Example 15A

2-[({[4-(Trifluoromethoxy)phenyl]amino}carbonyl)amino]-1,3-thiazole-5-carboxylic

acid

The preparation takes place in analogy to Example 4A and 5A starting with ethyl

2-amino-1,3-thiazole-S-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-d¢): 8 = 12.8 (bs, 1H), 10.9 (bs, 1H), 9.21 (bs, 1H), 7.92 (s,
1H), 7.60 (d, 2H), 7.33 (d, 2H).



"H-NWR (300 MHz, DM5O-de): S = 12.8 (bs, 1H), 10.9 (bs, 1H), 9.21 (bs, 1H),
7.92 (s, 1H), 7.60 (d, 2H), 7.33 (d, 2H). 44 Exenplary enboi dnments Exanpl e
1 N(1-Methyl-S-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]-1

H pyrrol -3-yl (-N -[4-(trifluo- ronethoxy)phenylJurea NNN~NTI ,CF3 O O
OH3 50 ng (0.15 nmol ) of

1-methyl-4-[(([4-(trifluoronethoxy)phenyl]am no)carbonyl) -

am no] - 1H pyrrol e-2-carboxylic acid (Exanple SA) are provided in 1 m of

DMF, and 56 ng (0.18 nmol) of

O (benzotriazol-1-yl)-N,N, N ,N -tetramet hyl uroniumtetrafluo- roborate
(TBTU) and 8.9 ng (0.07 nmmol) of 4-(dingthylam no)pyridine (DVAP) are

added. 29 ny (0.18 mmol) of 1-(2-pyridyl)piperazine are subsequently added,
and the mxture is stirred at RT for 8 h. The reaction solution is purified
by RP-HPLC (3ggh B ethblhﬁ(eYi@t er) A solid is obtained. Yield: 54 ng (76% of
theory) LG .61 mn.; Ms (ESI'): mz = 489 (MtH)' i H NWR
(300 MHz, DI\/BOd6) 6 ='8.75 (s 1H), 8. 32 (s, 1H), 8.13 (dd, 1H), 7.50-7.59

3H), 7.2% . 7.02 (d, 1H), 6.86 (d, 1H), 6.68 (dd, 1H), 6.28 (d.
(1Ln|) 5?72 (m% bfhpleaH) ( H ( H) ( H) (

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

romethoxy)phenyljurea

50 mg (0.15 mmol) of 1-methyl-4-[({[4-(trifluoromethoxy)phenyl]amino}carbonyl)-
amino]-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): R, = 1.61 min.; MS (ESI*): m/z = 489 (M+H)*

'H-NMR (300 MHz, DMSO-dq): & = 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).



4H), 3.64 (s, 3H), 3.55 (m 4H). 45 Exanple 2

N-(1- Methyl -5-([4-(5-nethyl pyridin-2-yl)piperazin-1-yl] carbonyl)- |

H pyrrol -3-yl)-N - [4-(trifluoromethoxy)phenyl]Jurea H3C VI1I\\\~~ HH N N
\ N~N/CF3 N O O CH3 The preparation takes place in analogy to Example 1
from Exanpl e 5A and 6A. Yield: 50 ng (68% of theory) LCGM5 (Method 1): R =
1.66 min.; MS (ESI'"): mz =503 (MtH°~ 'H NWR (300 MHz, DMSO-d,,): 8 = 8.75
(bs, 1H), 8.32 (bs, IH, 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, 3H). 46 Exanple 3 N{
1-Ethyl -5- ((4-pyridin-2-ylpiperazin- | g&yl)carbonyl]-1 Hpyrrol-3-yl ]-N -
(4- (trifluoronethoxy)phenyl] urea~ N

Example 2

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

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-dq): & = 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, 3H).



CON-~N/N 1C/ 0~CF3 CH3 The preparation takes place in analogy to
Exanple 1 from Exanple 7A and 6A. Yield: 29 ng (43% of theory) LC M5
(Method 2): R =1.79 min.; M5 (ESP): mz = 503 (MtH)' 'H NWVR (400 MHz,
DMSO-de): S = 8.74 (bs, 1H), 8.32 (bs, 1H), 8.13 (d, 1H), 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,
11-1), 4.04 (q, 2H), 3.68-3.77 (m 4H), 3.50-3.58 (m 4H), 1.26 (t, 3H). 47
Exanple 4 N-(1-Ethyl-5- [ [4-(5-methylpyridi n-2-yl)

pi perazin-1-yl]carbonyl)-1 Hpyrrol-3-yl)-N- [4-(trifluoro nethoxy) p
henyl Jurea H3C N N N QTfI OCF, /N \ CH3 The preparation takes place in

anal ogy to Exanple 1 from Exanpl e 7A agg Yield: 26 ng (39% of theory)
LCM5 (Method 2): R = 1.80 mn. I"): mz = 517 (MtH)' 1H NWVR (400
VHz, DIVSOdG) S 8.75 (bs, 1H) 832 (bs 1H), 7.98 (m 1H), 7.54 (m
2H), 7.42 (mg 7.26 (m 2H), 7.08 (m 1H), 6.80 (d, 1H, 6.25 (s, 1H),
4.03 (q, 2H) -3.76 (m 4H), 3.44-3.52 (m 4H), 2.18 (s, 3H), 1.25 (t,
3H).

N-{1-Ethyl-5-{(4-pyridin-2-ylpiperazin-1-yl)carbonyl]-1H-pyrrol-3-yl}-N’-{4-

(trifluoromethoxy)phenyljurea

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-dq): 8 = 8.74 (bs, 1H), 8.32 (bs, 1H), 8.13 (d, 1H), 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).



48 Exanple 5 N (1-Butyl-5-

[ (4-pyridin-2-yl pi perazin-1-yl)carbonyl]-1

H pyrrol-3-yl)-N -[4-(tri fluoro- nethoxy)phenyl]Jurea NNNN/ N\ 0 141 |

O OFs O CH3 The preparation takes place in analogy to Exanple 1 from

Exanpl e 8A.
M5 (ESI ):

Yield: 41 ng (69% of theory) LC-M5 (Method 2): R = 2.11 mn.;

mz = 531 (MrH)' TH NVR (400 M4z, DMSO-d6): S = 8.75 (bs,
8.33 (bs, 1H), 8.12 (d, 1H), 7.58 (m 1H), 7.54 (d, 2H), 7.26 (d, 2H),

(d, 1H), 6.87 (d, 1H), 6.68 (dd, 1H), 6.26 (d, 1H), 4.02 (t, 2H),
4H), 3.53 (m 4H), 1.59 (quint., 2H), 1.18 (sext., 2H), 0.84 (t,

Example 6 N-(1-Butyl- 5-{ [4-(5-nmethylpyridin-2-yl) pipe razi n-1-yl]
carbonyl}-1 Hpyrrol-3-yl)-N- [4-(trifluoronethoxy)phenyl]urea H3C I

Example 4

N-(1-Ethyl-5-{[4-(5-methylpyridin-2-yl)piperazin-1-yljcarbonyl}-1H-pyrrol-3-yl)-N’-
[4-(trifluoromethoxy)phenyl]urea

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-ds): & = 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).

1H),

7.07
3.72 (m
3H). 49

H H



[t NNNOI1 /CF3 NIl O OCH3 The preparation takes place in analogy to
Exanple 1 from Exanple 8A and 6A. Yield: 19 ng (20% of theory) LC M5
(Method 2): R =1.97 min.; M5 (ESL): mz = 545 (MtH' | H NWVR (300 MHz,
DMSO-d6): S = 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., 2H), 0.83 (t, 3H. 50 Exanmple 7

N (1- (Cycl opropyl met hyl ) -5-[(4-pyridin-2-yl pi perazin-1-yl)carbonyl]-1

H pyrrol-3-yl}- N -[4-(trifluoronethoxy)phenyl] urea NNNNNM OCF3 O
1-7 The preparation takes place in anal,gqgy to Exanple 1 from Exanple 9A
Yield: 51 ng (86% of theory)

Example 5

N-{1-Butyl-5-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]- 1H-pyrrol-3-yl}-N’-[4-(trifluoro-
methoxy)phenyljurea

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 (ESI*): m/z = 531 (M+H)*

"H-NMR (400 MHz, DMSO-d): & = 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 (t, 2H), 3.72 (m, 4H), 3.53 (m, 4H), 1.59 (quint., 2H), 1.18 (sext., 2H), 0.84 (t,
3H).



LC-M5 (Method 1): R, = 1.84 min.; M5 (ESI'): mlz = 529 (MtH)' ' H NWVR (300
MHz, DMSO-d6): S = 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,
11-1), 3.90 (d, 2H), 3.73 (m 4H), 3.53 (m 4H), 1.12 (m 1H), 0.45 (m
2H), 0.28 (m 2H). 51 Exanple 8 N-(1-(Cyclopropyl nethyl)-S-[
[4- (S-nethyl pyridin-2-yl)piperazin-I-yl]carbonyl }-1 H
pyrrol -3-yl)-N -[4-(trifluoronethoxy)phenyl] urea HBC nJ HH N N N N /N
/CF3 O v The preparation takes place in analogy to Exanple 1 from Exanpl e
9A and 6A. Yield: 52 ng (85% of theory) LC-M5 (Method 1): R = 1.86 mn.;
MS (ESP'): miz = 543 (MrH)' ' H NWR (30QoMHz, DMBO-d6): S = 8.77 (bs, 1H),
8.34 (bs, 1H), 7.98 (d, 1H), 7.54 (d, ZH), 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), 2.1% Sﬁlle%H)’ 1.12 (m 1H), 0.45 (m 2H), 0.28 (m 2H). 52 Exanple
9 N(5- [[4-(5- yl pyridin-2-yl)pipe razi n-1-yl] carbonyl)-3-thienyl)-N -
[4-(trifluoro-

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

[4-(trifluoromethoxy)phenyl]urea

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+H)*

'H-NMR (300 MHz, DMSO-de): 6 = 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., 2H), 0.83 (t,
3H).



met hoxy) phenyl Jurea 3f n NN N/ S\ 0 OCF3 N NIl O The preparation takes
pl ace in anal ogy to Exanple I from Exanple 10A and 6A. Yield: 60 ng (63% of
theory) LGMs (Method 3): R, = 2.05 mn.; M5 (ESI*): mz = 506 (MtH)' ' H NWR
(400 MHz, DVMsO-d6): 8 = 9.05 (bs, 1H), 8.95 (bs, 1H), 7.98 (d, 11-1), 7.56
(d, 2H), 7.47 (s, 1H), 7.39-7.44 (m 2H), 7.29 (d, 2H), 6.80 (d, 1H), 3.75
(m 4H), 3.51 (m 4H), 2.16 (s, 3H). 53 The foll ow ng conpounds are

synt hesi zed in analogy to Exanple 1 fromthe corre- sponding starting
compounds: Ex. Starting LCMs M5 Structure Yield No. conmpound R, [mn]

(MtH)® i N N Exanple 1.95 10 36 ng 493 11A (51%bof theory) (Method 3)
50
Example 7

N-{1-(Cyclopropylmethyl)-5-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]-1H-pyrrol-3-yl}-
N’-[4-(trifluoromethoxy)phenyl]urea

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-de): 8 = 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 (m, 2H).



49 ng 2.02 11"1 " ( Exanple 507 ~'""" 11 A (67% of theory) (Method 3) O
Exanple 43 ng 2.52 12 518 11A (58% of theory) (Method 3) Exanple 33 ng
2.00 13 507 "s 12A (48% of theory) (Method 3) CH, 14 C N (N Exanple 50
ng 2.01 12A (700/h of theory) (Method 3) 521 o0 15 1~NXN Exanple 52 ng 2. 60
532 0,UF, 12A (71%of theory) (Method 3) o c", 16 NN Exanple 43 ng 2.21 527
13A (58% of theory) (Method 3) N' Exanple 35 ng 2.24 p C

51

Example 8§

N-(1-(Cyclopropylmethyl)-5-{[4-(5-methylpyridin-2-yl)piperazin-1-yl]carbonyl}-1H-
pyrrol-3-yl)-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): & = 8.77 (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 (m, 2H), 0.28 (m, 2H).



17 13A (49% of theory) (Method 3) 541 yl~ o0 G~Np N Exanple 42 ng 2.76 1R
1 - T~ 552 ° 13A (52% of theory) (Method 3) ~I 19 -~ Exanple 45 ny
2.22 571 N N N_\ 14A (59% of theory) (Method 3) 0 9, 54 Ex. Structure
Starting Yield I.CGMs M5 No. conmpound R, [mn] (MH)' 20 OY Exanple 50 ny
2.27 14A (68% of theory) (Method 3) 585 B( Exanple 41 ng 2.77 21 -T ~( 596
s o0 ~ 14A (50% of theory) (Method 3) o Br

52

Example 9

N-(5-{{4-(5-Methylpyridin-2-yl)piperazin-1-yljcarbonyl}j-3-thienyl)-N’-[4-(trifluoro-

methoxy)phenyl]urea
H,C = |
H H
NS
N N/\’ / \ N\”/N\©\
k/N 0] CF
S O/ 3

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 (ESI*): m/z = 506 (M+H)*

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

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



Bit Exanple 47 ng 1.93 507 15A (65% of theory) (Method 3)

2.53 24 1 ~"'

of the physi ol ogi cal
i nvention can be shown in the foll ow
c)tonegal ovi rus) ccyt opat hogenicity tests The test conpounds are enpl oyed as

50 mllinmolar (mV) solutions in dinethyl

addi ti on of

duplicate
of mediumup to

10

in each case 2 pl
solutions to 98 pl
deternmi nati ons,

ro-

sponding startmg cornpounds

i ng assays:

sul f oxi de ( DVSO) .
foscarnet and cidofovir are used as reference com pounds.
of the 50, 5, 0.5 and 0.05 nM DMSO stock
portions of cell

H Exanple 34 ng 1.90 22 ~~"~ 493 15A (49% of theory) (Method 3)
Exanpl e 47 ngy
~""y -B, 15A (64% of theory) (Method 3) 518 55 B. Assessnent
activity The in vitro activity of the conmpounds of the
Anti-HCW (anti-human

Ganci cl ovi r,
After the

cul hure mediumin row 2 A-H for

pl at e.

1.2 dllutlons are carried out with 50 pl
row 11 of the 96-well
each cont alnﬁlgfmo‘@rﬁ

cells (human pre

Ex. Starting LC-MS MS
Structure Yield
No. compound R; [min] M+H)*
Q
N NN Example 1.95
o0 | O T P 36 mg 493
e o | 11A | (51% of theory) | (Method 3)
a
ﬁ 49 2.02
m .
1| N T“Q Example & 507
11A (67% of theory) | (Method 3)
e Example 43 mg 2.52
12 SN 518
K/~ TNO 11A (58% of theory) | (Method 3)
= | "
N Example 33m 2.00
13| Oy . P 8 507
N o 12A | (8% of theory) | (Method 3)
0 CH,
[N
| H
N M Example 50m 2.01
TR SOVt 0o DN B 8 s21
0" 12A (70% of theory) | Method 3)
21 W Example 52m 2.60
15 \O\O = P 8 532
Y © 0% 12A (71% of theory) | (Method 3)
0 CHy
g
s . R Example 43 m 2.21
16 | O T L P 8 527
N © 0% 13A (58% of theory) | (Method 3)
o] Cl
™ 4 oA Example 35m 2.24
17 O ST Ol P 8 541
YV SN 13A | (49% of theory) | (Method 3)
N :l " Example 42 m 2.76
18 O T 0L P 8 552
AT T U - 13A | (52% of theory) | (Method 3)
@
N R M Example 45 m 2.22
19 O T CL P 8 571
N 0% 14A (59% of theory) | (Method 3)
o Br

portions
The wells in rows 1 and 12
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bl asts [NHDF]) are pipetted into each of the wells (row 1
a m xture of HCW-infected and uni nfected NHDF cell s
1-2 infected cells per
serves as virus control.

are incubated at 37C/ 5% CO2

and, in rows
(MQOI. = 0.001 -

Row 12 (w t hout substance)
concentrations are 250-0.0005 pM The pl ates
the cells in the virus controls
The wells are then fixed and stained by

for 6 days, i.e.

(100% cyt opat hogeni c effect [CPE]).

2-12,

0.002), i.e.

until all

The fin

adding a mxture of formalin and G ensa's dye (30 m nutes),
double- distilled water and dried in a drying oven at 50C. The plates are

t hen assessed

cell ¢

al
are in

washed

ontrol)

1000 uni nfected cell s.
t est

fected

with

visual 'y using an overhagd m croscope (Plaque Miltiplier from

Technomara). The followi ng data can be acquired fromthe test plates: CCs,
(NHDF) = maxi mum substance concentration in pMat which no vi si bl e cy-
tostatic effegtsTon—the—cetts—areewgt conpared—wth AV LY ated cell
control; EC5 Dx’HCM\/) = Ssmuixsteance c ncaenlk’rL ati onvidldh M Wwhi CN i nhibits| the CPE
(cyt opat hi c ect) by 5096conparéﬁ“WFTﬂ t he unt r eat 4P} us™eBitr ol ; 56
Sl (selectivity ilfi = CCs@ (NHOF)., [ FC0 ( Reps gsentative in vitro
activity data 2 |t h& ngﬁgpng%Lf the i'nvention are shown in 3@ble A Table
A Exanpl e NHDF HOW Sl pM E&Csc %%"M“Hﬁl@%/ (Mgthod 3 0007 28767
s (] o Example 41 mg 2.77
21 Ny = 596
Oj{%—; ° \©\/CF 14A (50% of theory) | (Method 3)
g (A Example 34 mg 1.90
22 | VY Y 493
K/"\(@" ° 0% 15A (49% of theory) | (Method 3)
* L foA Example 47 mg 1.93
23 N N/\ sV Y 507
Kﬂ@*§“° Qo] 154 (65% of theory) | (Method 3)
24 ) :;'Nf\ . Example 47 mg 2.53 e
k»T&XIAKJVm 15A (64% of theory) | (Method 3)




9 21 0.0059 3559 14 11 0.0016 7333 23 11 0.0054 2637 The suitability of

t he conpounds of the invention for the treatnent of HCW infections can be
shown in the follow ng ani mal nodel: HCW Xenograft Gel foan(r) nodel

Animal s: 3-4-week ol d femal e i nmunodeficient mce (16-18 g), Fox Chase SCI D
or Fox Chase SCID-NOD or SCID beige, are purchased from comrerci al breeders
(Bomhol tgaard, Jackson). The aninmals are kept under sterile conditions

(i ncluding bedding and feed) in isolators. 57 Virus grow ng: Human
cytonegal ovirus (HCW), Davis strain, is grow in vitro on human enbry- onic
prepuce fibroblasts (NHDF cells). After the NHDF cells have been infected
with a mltiplicity of infection (MOg.) of 0.01, the virus-infected cells
are harvested 5-7 days later and storeé in the presence of m nimal

essential nedium (MEM, 10% foetal calf serum (FCS) with 10% DVSO at -40C.
After serial gen- L@%ﬁ ghhﬁghggi o #p?adxhéus-lnfected cells, the titre is
determ ned on plates CO HDF cells after V|tal st ai ni ng
with Neutral Red, or fixing and staining with a formalin/ G enmsa mxture (as

descr i bed ab%@ln vifh GPRAGE AR Bfnpblhs TR YR SerkibARSP AR AR thd fR@.meNnt  and

eval uati on

ing assays:

Anti-HCMV (anti-human cytomegalovirus) cytopathogenicity tests

The test compounds are employed as 50 millimolar (mM) solutions in dimethyl
sulfoxide (DMSO). Ganciclovir, foscarnet and cidofovir are used as reference com-
pounds. After the addition of in each case 2 pl of the 50, S, 0.5 and 0.05 mM 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 50 pl 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 pl 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.I. = 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:

CCso (NHDF) = maximum substance concentration in pM at which no visible cy-

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

ECso (HCMV) = substance concentration in uM which inhibits the CPE (cytopathic

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



Col | agen sponges | x| x|
K. T. Chong et al.,
and Chenot her apy,

407534;
Ant i m crobi al
Cancer

degassi ng,

cells (infection with HCW Davis MO. I.

Agent s

Research 1983,
phosphat e- buf fered sal i ne (PBS),
and then stored in MEM + 10% FCS. 1 x 106 virus-
= 0.01) are detached 3 hours

(43):

cmin size (Celfoan(r);
Abstracts of 39th Intersci ence Conference on
1999, p. 439; P.M Kraener

Peasel & Lorey, order No.

et al.,

4822-4827) are initially wetted with

i nfection and added dropw se in 20

12-13 hours later,
in 25 pl
sponges and t he sponges
i mrunodeficient mce are anaes-
azepr omazi nel. 1ne.

P STREE AP Rpg
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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.



sponge by col | agenase digestion (330 W1.5 mM) and stored in the presence of
MEM 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 NIIDF cells after vital staining with
Neutral Red or after fixing and staining with a formalin/G ensa m xture (as
descri bed above). The nunber of infectious virus particles after the
substance treatnment conpared with the placebo-treated control group is
determ ned. 59 C. Exenplary enbodi nents of pharmaceutical conpositions The
conmpounds of the invention can be converted into pharmaceutical preparations
in the foll ow ng ways: Tabl et: Cbnposggion: 100 ng of the conpound of
Exanple 1, 50 ng of | actose (nonohydrate), 50 ng of corn starch (native),
10 nmg of polyvinyl pyrrolidone (PVP 25) (BASF, Ludw gshafen, Germany) and 2
ng of magnesijum stearate. Tabl et weight 212 . Dianeter 8 mm radius of
curvature 123##%gggggﬂuction: The m xture ofngctive conpound, | actose and
starch is granulated with a 5% solution (mm of the PVP in water. After

drying the graples, S BIERIHIARD SRR JBANRSIIM 1Pl IAY Sl M ertl N TI S
m xture is conpressed Using a conventional't et press (see above for the
format of thenicat¢necy fibrpblasi @EINF1ellY. difter Hie NdUNrebskivg beqnontestedi wétl af or t he
multiplicity of infection (M.O.1.) of 0.01, the virus-infected cells are harvested 5-7
days later and stored in the presence of minimal essential medium (MEM), 10%
foetal calf serum (FCS) with 10% DMSO at -40°C. After serial ten-fold dilutions of the
virus-infected cells, the titre is determined on 24-well plates of confluent NHDF cells
after vital staining with Neutral Red, or fixing and staining with a formalin/Giemsa

mixture (as described above).

Preparation of the sponges, transplantation, treatment and evaluation:

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. 1 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, 5 ng/ul of basic fibroblast growth factor (bFGF) in 25 pl
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 c¢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



conpression is 15 kN. Suspensi on which can be adm nistered orally:
Conposition: 1000 ng of the conmpound of Exanple 1, 1000 ng of ethanol (96%,
400 ng of Rhodi gel (xanthan gum from FMC, Pennsylvania, USA) and 99 g of
water. 60 10 ml of oral suspension correspond to a single dose of 100 ng of
t he conpound of the invention. Production: The Rhodigel is suspended in
et hanol, and the active conpound is added to the suspension. The water is
added while stirring. The mxture is stirred for about 6 h until the

swel ling of the Rhodigel is conplete. Solution which can be adm ni stered

i ntravenously: Conposition: 1 ng of the conpound of Exanple 1, 15 g of

pol yet hyl ene glycol 400 and 250 g of wgter for injection. Production: The
conpound of the invention is dissolved together with polyethylene glycol 400
in the water with stirring. The solution is sterilized by filtration (pore
di anmeter O. e t

heat-sterili %gég:g% w 3 %%ﬁegpt%%ﬁ%w@? (?)edrhq%(fge ciyg Llf‘Peg%ahgbtlflqlltar%lolljlsi on

st oppers and aegﬂﬁﬁ@arscaétﬁrs theglgst administration of substance, the animals are painlessly

sacrificed and the sponge is removed. The virus-infected cells are released from the
sponge by collagenase digestion (330 U/1.5 ml) and stored in the presence of MEM,
10% foetal calf serum, 10% DMSO at -140°C. Evaluation takes place after serial ten-
fold dilutions of the virus-infected cells by determining the titre on 24-well plates of
confluent NHDF cells after vital staining with Neutral Red or after fixing and staining
with a formalin/Giemsa mixture (as described above). The number of infectious virus
particles after the substance treatment compared with the placebo-treated control

group is determined.



C ai ns

R represents a group of formula R6 N-/-\NR3 or *N N R whereby

1. Conpound of formula R HHI 1 (1), OANNvVv / n N~R2 O

in which

represents the linkage site to the carbonyl group, R3 represents phenyl or
5- or 6-nenbered heteroaryl, wherein phenyl and heteroaryl my be
substituted with 1 to 3 substituents, whereby the substituents are sel ected

i ndepend-

dr oxy,

0XO0,

ently of one another fromthe group consisting of hal ogen,

nitro, cyano, trifluoronethyl, difluoronethyl,

hy-

trifluoronethoxy, difluoronethoxy, nonofluoronethoxy, trifluoronethylthio,
Cl - C6- al koxy, hydroxycarbonyl, 62 C, -C6-al koxycarbonyl, am no,
C -Qal kyl am no, am nocarbonyl and C -6-al kyl am nocar bonyl ,

d - C6-al kyl ,

C. Exemplary embodiments of pharmaceutical compositions

The compounds of the invention can be converted into pharmaceutical preparations

in the following ways:

Tablet:

Composition:
100 mg of the compound of Example 1, 50 mg of lactose (monohydrate), 50 mg 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.



R4 represents phenyl or 5- or 6-nenbered heteroaryl, wherein phenyl and
het eroaryl 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, trifluoromnethyl,

di fluoronethyl, trifluoronethoxy, difluoronethoxy, nonofl uoronethoxy,
trifluoronethylthio, C-Calkyl, C-GC6-al koxy, hydroxycarbonyl,

C - Co- al koxycarbonyl, am no, G -C,,-al kyl am no, am nocarbonyl and

C, - C6- al kyl am nocarbonyl, and R5 and R6 independently of one another
represent hydrogen, nethyl or ethyl, R2 represents phenyl, whereby phenyl
may be substituted with 1 to 3 substitygnts, whereby the substituents are
sel ected i ndependently of one another fromthe group consisting of hal ogen,
hydr oxy, trifluoronethyl, difluoronmethyl, trifluoromethoxy,

di f| uoromet hq6¥nl o@%ﬁ‘?gds Qfsﬁ)%ngsg}fnd {ord ;1111 Qﬁ&e oﬁ%()hﬁé#g Bh{}fg’cogpo&l@éfkyl and
C- C6- al koxy, theuwmu;ﬁpr sents a group of ornu a

Production:

The Rhodigel is suspended in ethanol, and the active compound is added to 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 diameter
0.22 pm) and dispensed under aseptic conditions into heat-sterilized infusion bottles.

The latter are closed with infusion stoppers and crimped caps.



RRS S ## Nor S RO whereby represents the |inkage 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 C3-C6-
cycloal kyl, C6-Clu-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
consi sting of hal ogen, hydroxy, oxo, nitro, cyano, trifluoronethyl,

di fluoronethyl, trifluoronethoxy, di- fluoronethoxy, nonofl uoronethoxy,
trifluoromethyl- thio, C -GC6-alkyl, C-&rralkoxy, hydroxycarbonyl, Cl1 C, 64
al koxycar bonyl, am no, C-C6-al kyl am no, am nocar bonyl and

C, - C6- al kyl am nocar bonyl, and

Claims

1. Compound of formula

T
D,
)\/N N\z O

0
in which
R! represents a group of formula
RS
- Mj%\—# or ;N\_JN\#
a
whereby
* represents the linkage site to the carbonyl group,
R3 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,
trifltuoromethoxy,  difluoromethoxy, = monofluoromethoxy,

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



R' and RI, independently of one another, represent hydrogen, hal ogen or
C, - Co-al kyl , whereby al kyl may be substituted with a substituent, whereby
the substituent is selected fromthe group consisting of C,-Cc cycloalkyl,
C6- Co-aryl and 5- or 6-nenbered heteroaryl, wherein cycloal kyl, aryl and
het eroaryl may be substi- tuted with 1 to 3 substituents, whereby the
substituents are selected independently of one another fromthe group
consi sting of hal ogen, hydroxy, oxo, nitro, cyano, triflu- oromnethyl,

di fluoronethyl, trifluoronethoxy, difluoro- nethoxy, nonofl uoronethoxy,
trifluoronethylthio, C -C6-alkyl, C C6-al koxy, hydroxycarbonyl, C, -C6-

al koxycar bonyl, am no, C,-C6-al kylam ngp am nocarbonyl and

C- C6- al kyl am nocarbonyl, or one of its salts, its solvates or the solvates
of its salts. 2. Compound according to Claim1, characterized in that R

represents a group of for@lcgairdkytdbday, @ﬁuna{w@.rc@.lgmylaﬁlg{oeg.ffﬂﬁ&ca;baﬁyﬂ i nkage

site to the carbonyl group, R repreSents phenyl or 5- 6- menber ed
het er oaryl , and C;-Ce-alkylaminocarbonyl,
R* represents phenyl or $- 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, C;-C¢-alkyl, Ci-Cg-alkoxy, hydroxycarbonyl,
Ci-Ce-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,
trifluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluoro-
methylthio, C;-Cs-alkyl and C;-Cs-alkoxy,



wher ei n phenyl and heteroaryl may be substituted with | to 3 substituents,
wher eby the substituents are selected i ndepend- ently of one another from
the group consisting of hal ogen, hy- droxy, oxo, nitro, cyano,
trifluoromethyl, difluoromethyl, trifluoronethoxy, difluoronethoxy,

nonof | uor omet hoxy, trifluoronethylthio, G -C6-al kyl, C, -C6-alkoxy,

hydr oxycar bonyl, Cl- Co-al koxycar bonyl, am no, C -C6-al kyl am no,

am nocar bonyl and G -G -al kyl am nocarbonyl, R2 represents phenyl, whereby
phenyl may be substituted with | to 3 substituents, whereby the
substituents are sel ected i ndependently of one another fromthe group

consi sting of hal ogen, hydroxy, trifluggonmethyl, difluoronethyl,
trifluoromethoxy, difluoronethoxy, nonofluoronethoxy, trifluoro- nethylthio,
C - C6-al kyl and Ci - C6-al koxy, A represents a group of formula 66 # N# R Re

g #ENTIT or SR YheKERYa group of formula

R’ ' R® ’

* S # * / #
. Or
N S
RS
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 Cs-Cs-

cycloalkyl, Cs-Cyp-aryl and S- 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, C;-Ce-alkyl, Ci-Cs-alkoxy, hydroxycarbonyl, Ci-Cs-



represents the linkage site to the carbonyl group, # represents the |inkage
site to the nitrogen atom of 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 C3-C6- cycloal kyl, C6-Cn,-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

sel ected i ndependently of one another fromthe group consisting of hal ogen,
hydr oxy, oxo, nitro, cyano, trifluoronethyl, difluoronethyl,
trifluoromethoxy, di- fluoronethoxy, nonofluoronethoxy, trifluoromethyl-
thio, C-C6-al kyl, Cl-C6-al koxy, hydroxycarbonyl, Cl-C6- al koxycarbonyl,

am no, C -C6-al kyl am no, am nocarbonyl and Cr-C6-al kyl am nocar bonyl, 67
and Ra and R9, independently of one another, represent hydrogen, halogen or

C -C6-al kyl, or one of its sal £1§oxy&atn§on§105ﬁ{ﬁ%eél-<% alléyib%ﬁ&"a}&ﬁﬁ&%rb%yl' ts salts.
3. Conpound according to Claiml characterizéd in'th represents
a group of fornula and C1 Cﬁ-aikylammocarbonyl

and

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 Cs-Cg-

cycloalkyl, C¢-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, triflu-
oromethyl, difluoromethyl, trifluoromethoxy, difluoro-
methoxy, monofluoromethoxy, trifluoromethylthio,
Ci-Ce-alkyl, Ci-Ce-alkoxy, hydroxycarbonyl, C;-Cs-
alkoxycarbonyl, amino, C;-Ce¢-alkylamino, aminocarbonyl

and C,-Cs-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

N N—R®



-N whereby represents the linkage site to the carbonyl group, R3
represents phenyl or pyridyl, wherein phenyl and pyridyl nmay be substituted
with | to 3 sub- stituents, whereby the substituents are sel ected

i ndependently of one another fromthe group consisting of hal ogen, nitro,
cyano, trifluoronethyl, difluoronethyl, trifluoronethoxy, difluoro-

nmet hoxy, nonofl uoronet hoxy, C -C, -alkyl and G -C, -al koxy, R2 represents
phenyl, whereby phenyl may be substituted with 1 to 3 substituents, whereby
the substituents are sel ected i ndependently of one another fromthe 68
group consisting of fluorine, chlorine, trifluoronethoxy, difluorometh- oxy,
trifluoromethylthio and methyl, A repreggents a group of formula # N# N/ S
R/ 1 Re S# \ Nor S RO

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, trifluoromethyl, difluoromethyl,
trifluoromethoxy,  difluoromethoxy, = monofluoromethoxy,
trifluoromethylthio, Ci-Cs-alkyl, Ci-Cs-alkoxy, hydroxycarbonyl,
Ci-Ce-alkoxycarbonyl, amino, C;-Cs-alkylamino, aminocarbonyl

and C;-Ce-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,;-C¢-alkyl and C;-Cg-alkoxy,

A represents a group of formula



whereby * represents the |inkage site to the carbonyl group, # represents
the linkage site to the nitrogen atomof the urea, R7 represents nethyl,
ethyl or n-butyl, whereby nethyl, ethyl and n-butyl may be substituted with
a substituent, whereby the substituent is selected fromthe group

consi sting of cyclopropyl and phenyl, wherein phenyl may be substituted with
a trifluoro- nethyl substituent, and 69 Rl and R, independently of one
anot her, represent hydrogen, brom ne, chlorine, nethyl or ethyl, or one of
its salts, its solvates or the solvates of its salts. 4. Method for
preparing a conpound of fornula (1) according to Claiml1, characterized in
that according to nethod [A] a conpoungfof formula RL 0O/ A-NO2 (Il), in
whi ch R1 has the neaning indicated in aim1l, is reacted in the first stage
with a reducing agent and in the second stage in

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 Cs-Cs-

cycloalkyl, C¢-Cro-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-Ce-alkyl, C,-Cs-alkoxy, hydroxycarbonyl, C;-Cs-
alkoxycarbonyl, amino, C;-Cs-alkylamino, aminocarbonyl

and C;-Cg-alkylaminocarbonyl,



t he presence of a carbonic acid derivative with a conpound of formnula
H2N-R2 (111), in which R2 has the neaning indicated in daim1l1, or 70
according to nethod [B] a conpound of fornmula (Il1) is reacted in the first
stage with a reducing agent and in the second stage with a conpound of
formula OCN-R2 (IV), in which R2 has the neaning indicated in CCaim1, or
according to nethod [C] a conpound of formula ORLHH O~ AZNN/N-R2 (V), a
in which R2 has the neaning indicated in Claiml, and R10 represents nethyl
or ethyl, is reacted in the first stage with a base and in the second stage
with a com pound of fornula

67
and

R® and R’, independently of one another, represent hydrogen, halogen
or C;-Cg-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 pyridy],

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, 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



R-H(VI), 71 in which R has the neaning indicated in Claim1l1, in the
presence of dehydrating reagents. 5. Conpound according to any one of C ains
1to 3 for the treatnent and/or prophylaxis of diseases. 6. Medi canent,
conprising a conmpound according to any one of Claims | to 3 in conbination
with at | east one inert nontoxic, pharmaceutically acceptable excipient. 7.
Use of a conpound according to any one of Clains 1 to 3 for the production
of a nedi canment for the treatnment and/or prophylaxis of viral infections. 8.
Use according to Claim?7, characterized in that the viral infection is an
infec- tion with the human cytonegal ovirus (HCW) or another representative
of the group of Herpes viridae. 9. Meggcanent according to Claim6 for the
treatment and/or prophylaxis of wviral infections. 10. Method for
controlling viral infections in humans and ani mals by adm nister- ing an

antivirally effectivey@npUiiisRhg &iuoRAS nRARe Qﬁﬁmﬂ&ﬂghéﬁﬁgffﬂb%&k@ any one
of Clainms 1 to 3, a rredl cament according to Claim6 nmedi canent ob-

tai ned according to CP4i Hiflpogymeghylthio and'methyl,

A represents a group of formula
* # * N #
v XY
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,

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 R?, independently of one another, represent hydrogen, bromine,

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

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

characterized in that

according to method [A] a compound of formula

R1

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



70

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

stage with a reducing agent

and in the second stage with a compound of formula

OCN-R? (Iv),
in which
R? has the meaning indicated in Claim 1,
or

according to method [C] a compound of formula

OR T T
N N
0 A~ \ﬂ/ ~R? 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

RLH (VD)



10.

71

in which

R! has the meaning indicated in Claim 1,

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 combination 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 medicament for the treatment and/or prophylaxis of viral infections.

Use according to Claim 7, characterized in that the viral infection is an infec-
tion 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.

Method for controlling viral infections in humans and animals by administer-
ing an antivirally effective amount of at least one compound according to any
one of Claims 1 to 3, a medicament according to Claim 6 or a medicament ob-

tained according to Claim 7 or 8.





