C Heterocycl vl am de-substituted i m dazoles The invention relates to

het erocycl yl am de-substituted i m dazoles and nethods for their preparation,
their use for the treatnment and/or prophylaxis of diseases as well as their
use for the production of medicanents for the treatnent and/or prophylaxis
of diseases, in particular for use as antiviral agents, especially against
cytonegal ovi ruses. WO 99/ 23091 descri bes aromati c heterocyclic conpounds as
antiinflamatory agents which, inter alia, may al so be suitable for the
treatment of viral infections. Structurally different agents having
antiviral activity are avail able on the market; however, the therapies
currently avail able with ganciclovir, valganciclovir, foscanet and
cidofovir are associated with severe side effects, for exanple
nephrotoxicity, neutropenia or thronbocytopenia. In addition, it is always
possi ble for resistance to develop. Novel agents for an effective therapy
are therefore desirable. 2 One object of the present invention is therefore
to provi de novel conpounds having the sane or inproved antiviral activity
for the treatnment of viral infectious diseases in humans and animals. It
has been surprisingly found that the substituted i m dazol es described in the
present invention have high antiviral activity. The present invention
relates to conpounds of formula :rR3 in which RL represents a group of
formul a

C

Heterocyclylamide-substituted imidazoles

The invention relates to heterocyclylamide-substituted imidazoles and methods for
their preparation, their use for the treatment and/or prophylaxis of diseases as well as
their use for the production of medicaments for the treatment and/or prophylaxis of

0 diseases, in particular for use as antiviral agents, especially 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.

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

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



R7 (c) N-/-\NR4 or ~hN R R e7LI whereby represents the |inkage site to
t he carbonyl group, R4 represents phenyl or 5- or 6-nenbered heteroaryl, 3
wherei n phenyl and heteroaryl may be substituted with 1 to 3 substitu- ents,
whereby the substituents are sel ected i ndependently of one an- other from
the group consisting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronmethyl, difluoronmethyl, trifluoronethoxy, difluoro- nethoxy,

nonof | uor omet hoxy, trifluoromethylth o, Cl-C6-al kyl, C, -C6- alkoxy,

hydr oxycar bonyl , Cl1-C6-al koxycarbonyl, am no, Cl-C6- al kyl am no,

am nocar bonyl and C1-C6-al kyl am nocar bonyl, R5 represents phenyl or 5- or

6- menb ' : ituted with
1 o a0 4t BrescllhARNoR I MG R o BRI AEh el ERf B 0 1)
of onetlensam¢ beimprayedt dreivirab aptivioy $orsthentgeatmenélod péma] imfedtiousydiseases ni tr o,
cyano, . trifluoronethyl difluoronethyl, trifluoromethoxy, difluoro- nethoxy,
nonof | HHPBTEHER ,anp%la#sl uoronet hyl thi o, Cl-C6-al kyl, Cl-C6- al koxy,
hydr oxycar bonyl , Cl1-C6-al koxycarbonyl, am no, Cl-C6-al kyl- am no,
am nocar bonyl and Cl- C6-al kyl am nocar bonyl, and

It has been surprisingly found that the substituted imidazoles described in the

present invention have high antiviral activity.

The present invention relates to compounds of formula

R Ho
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in which

R! represents a group of formula

or —N N\R5

whereby

* represents the linkage site to the carbonyl group,

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



C R6 and R independently of one another represent hydrogen, nethyl or
ethyl, R2 represents Cl-C6-al kyl, whereby al kyl may be substituted with a
substituent, whereby the substituent 1is selected fromthe group consisting
of C3-C6-cycl oal kyl, C6-Clo-aryl and 5- or 6-nenbered heteroaryl, wherein
cycl oal kyl, aryl and heteroaryl may be substituted with 1 to 3

substituents, whereby the substituents are sel ected i ndependently of one
anot her fromthe group consisting o hal ogen, hydroxy, oxo, nitro, 4 cyano,
trifluoromethyl, difluoromethyl, trifluoronethoxy, difluoro- mnethoxy,

nonof | uor omet hoxy, trifluoromethylthio, Cl-C6-alkyl, C, -C6- alkoxy,

hydr oxycar bonyl , - 6- ] +.CH- l.am o
am nocar bonyl anﬁi@aﬁéﬁgﬁl{eﬁ%@é&%% Q@ﬂ?@ié@&g@kﬁé tgkr?e%s?tuV\her eby
phenyl may be siensd, iwhéreby whe bubstitaedtssarb selecteeinirglepehéerethy of lode 41-)
substituents are sel ﬁCt ed i ndependent | ﬁ)ﬁ[’égf ope another, fromthe &Foup con-

sisting of hal ofRer fIAIROHE STQUR |COBISHRS Rfi Nalfgriy dYEREDhyPX0t PfY9 uor orret h-

oxy, difl uoronetdexy, tﬂﬂﬂ_@fdrﬂ@ﬁh?nea{fmafomuﬂﬂ! UPiTRIGBS M¥tHdXyO, diffiofd- al kyl
and Cl-C6-al koxy, and their salfs, their sol'vates and the Sol vates of their

sal ts. Conpounddngthoxjiemonpdtorerpethioxy: wilussemetindshier Ci-6s@lkyd €i-$eand their

salts, solvate ]g:gg, SO e sal ts; unds..enconpassed by
formula (1) of t%}lle forﬁﬁgg?ﬁgﬁ?{l hedé ef%%hgﬁ%??%ﬁ’r g‘%ﬁ“f‘?z 2@8 @%t es and
sol vat es of t heialkyainiso,asninekirbonyl and C;-Ce-alkylaminocarbonyl,

c RS represents phenyl or 5- or 6-membered heteroaryl,

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

amino, aminocarbonyl and C;-C¢-alkylaminocarbonyl,
and
o R¢ and R’ independently of one another represent hydrogen, methyl or ethyl,
R? represents Ci-Ce-alkyl,
whereby alkyl may be substituted with a substituent, whereby the substituent
is selected from the group consisting of Cs-Ce-cycloalkyl, Ce-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 independently of

one another from the group consisting of halogen, hydroxy, oxo, nitro,



as the compounds enconpassed by fornmula (I) and nentioned bel ow as exenpl ary
enbodi nents and their salts, solvates and solvates of their salts, insofar
as the com pounds nentioned bel ow and enconpassed by forrmula (1), are not
already salts, solvates and solvates of the salts. The conmpounds of the

i nvention may, depending on their structure, exist in stereoi- soneric forns
(enantioners, diastereoners). The invention therefore relates to the
enantiomers or diastereoners and their respective mxtures. The

stereoi sonerically pure constituents can be isolated in a known manner from
such m xtures of enanti- oners and/or diastereoners. \Were the conpounds of

the invention C@ﬁ‘axﬁ%i &iﬂﬁd}oh@ﬂﬁﬁmihﬁof&ﬁéﬁm,t @ﬁﬂ%l%?ﬁé’chox#r,n‘d‘?ﬂ‘ﬁér%n i ncl udes
all tautomeric fornms. 5 ‘Salts preferred for the purpose of the present

i nvention are pmethexygneadilyoreomshexpitaflugrmethyithin CeCaplphds-Gt t he

i nvention. Al so_j ud ar I I he es Aare not
suitable for ph%frk%% ‘eut'| gzg{;’%};’%%lﬁné’é'ti gcrfzél&b?&?o%%@{]&nggn ggn?}&és{’ed,cﬁ' Sor
exanpl e, for thelkykohiab, aminocapbonyliagdtCeD-alkylhhéncaiponyids of the
invention. Physiologically acceptable salts of the conpounds of the
invention include acid addition salts of mneral acids, carboxylic acids

and sughf oni I exanpl e salts of hydrochloric acid, hydrobromc
aci d, lf{sul fhér:qrgs(%ggsls%t}érg{ll'osphori c acid, nethanesul- fonic acid, ethanesulfonic

acid, toluenesul fonic acid, benzenesulfonic acid, naphtha- |enedisulfonic

acid, acetic acid, trifluoroacetic acid, propionic acid, lactic acid,
tartaric a¥hgrebyaphendcmgy ke substitatedawithyfretoi 3 substituents evkergley dhand

b oi ¢ aci L PhvsSi i | I t f the , -
i &n Ton g Ss(tjmllér}ié &gée Qggﬁt%lsi iNdESERRhAY & G hiioftfer HSin GHERAYAH %o
sisting of halogen, hydroxy, trifluoromethyl, difluoromethyl, trifluorometh-
oxy, difluoromethoxy, monofluoromethoxy, trifluoromethylthio, C;-Ce-alkyl

and Cl-Cs-alkOXY,
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 encompassed by formula (I) of the
formulae mentioned below and their salts, solvates and solvates of their salts as well
as the compounds encompassed by formula (I) and mentioned below as exemplary

c embodiments and their salts, solvates and solvates of their salts, insofar as the com- '
pounds 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 stereoi-
someric forms (enantiomers, diastereomers). The invention therefore relates to the
enantiomers or diastereomers and their respective mixtures. The stereoisomerically
pure constituents can be isolated in a known manner from such mixtures of enanti-

omers and/or diastereomers.

Where the compounds of the invention can exist in tautomeric forms, the present

invention includes all tautomeric forms.



of usual bases, such as, by way .of exanple and preferably, alkali netal
salts (for exanple sodium and potassiumsalts), alkaline earth netal salts
(for exanple cal cium and magnesium salts) and ammoni um salts derived from
amoni a or organic amnes having 1 to 16 carbon atons, such as, by way of
exanpl e and preferably, ethylamne, diethylamne, triethylamne,

et hyl di i sopropyl am ne, nonoet hanol am ne, diethanol am ne, triethanol am ne,

di cycl ohexyl am ne, di et hyl am noet hafiol, pro- caine, dibenzyl am ne,

N- et hyl nor phol i ne, arginine, |ysine, ethylenediamne and N C

met hyl pi peridi ne. Solvates for the purpose of the present invention refer to

t hose f i quid
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time in the body, are 6 converted into conpounds of the invention (for
exanpl e metabolically or hydrolyti- cally). For the purpose of the present
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c fonic acid, ethanesulfonic acid, toluenesulfomc acid, benzenesulfonic acid, naphtha-
lenedisulfonic 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, pro-
caine, dibenzylamine, N-methylmorpholine, arginine, lysine, ethylenediamine and N-
O 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 coordination with
solvent molecules. Hydrates are a special form of solvates in which the coordination

takes place with water.

The present invention further also extends to prodrugs of the compounds of the
invention. The term “prodrugs” encompasses compounds which themselves may be

biologically active or inactive but which, during their residence time in the body, are



~+ exanpl e and preferably nethyl, ethyl, n-propyl, isopropyl, tert-butyl,
n-pentyl and n- hexyl. Al kxy, by way of exanple and preferably, represents
nmet hoxy, ethoxy, n-propoxy, isopropoxy, tert-butoxy, n-pentoxy and

n- hexoxy. Akvl am no represents an al kyl am no radi cal having one or two al kyl
substituents (selected independently of one another), by way of exanple and
preferably nethyl- am no, ethylarnino, n-propylam no, isopropylam no,
tert-butyl am no, n-pentylam no, n-thexylam no, N, N-di nethyl am no,

NN- det hyl am no, N-ethyl-N-nmet hyl am no, N net hyl - N-n- propylanino,

N-i sopropyl - N-n-propyl am no, N-t-butyl-N nmethylam no,

et hyl : th% hever hﬁﬂb 0
repreggﬁgggﬁmPﬁé%ex uﬁﬁQoEHﬁ%noa Eyyggﬁig%ﬁad|ggémﬁg%%ﬁga?hﬁﬁﬁah@%rbon

at ons calty)a dialkylanlno radi cal having 1 to 3 carbon atoms per al kyl
substituent. Al koxycarbonyl, by way of exanple and preferably, represents
nmet hoxycar bonyl , et h- oxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl,
tert - byt fieysiap Barw the et Mnu@ﬁr%@ﬁﬁbstﬁﬁ&)t@hﬁ%ﬁﬁ’ﬁﬁl@mﬁ%hleamn
AIkKan1nocarbonyI represents an al kyl am nocar bonyl radi cal havi ng 6ne or two
al ky| unigspspecifigd otkerpdset ect ed i ndependent|y of one another), by way of
exanpl e and preferably nethylam nocarbonyl, ethylam nocarbonyl,

n- propyl am nocar bonyl , isopropylam no 7 carbonyl, tert-butyl am nocarbonyl ,

n- peniayikhyd PepQCA D 04K and‘*’ﬁ'l%l?”lﬁrﬁilllfﬁ‘za, mkgaﬁimo, &%ﬂg&hm&yhﬁdﬂamlbo nyl,
NN- det hyl am nocar bonyl, N et hyT - am nocar
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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-
o ethyl-N-n-pentylamino and N-n-hexyl-N-methylamino. C;-Cs;-Alkylamino represents,
for example, a monoalkylamino radical having 1 to 3 carbon atoms or a dialkylamino

radical having 1 to 3 carbon atoms per alkyl substituent.

Alkoxycarbonyl, by way of example and preferably, represents methoxycarbonyl, eth-
oxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, n-pentoxy-

carbonyl and n-hexoxycarbonyl.

Alkylaminocarbonyl represents an alkylaminocarbonyl radical having one or two alkyl
substituents (selected independently of one another), by way of example and preferably

methylaminocarbonyl, ethylaminocarbonyl, n-propylaminocarbonyl, isopropylamino-



N- net hyl am nocar bonyl . Cl- C3- Al kyl am nocar bonyl represents, for exanple, a
nono- al kyl am nocar bonyl radical having 1 to 3 carbon atons or a

di al kyl am nocar bonyl radical having 1 to 3 carbon atons per al kyl
substituent. AEyl represents a nono- or bicyclic aromatic carbocyclic

radi cal usually having 6 to 10 carbon atons; by way of exanple and
preferably phenyl and naphthyl. For the purpose of the invention, S or

6- menber ed heteroarvl generally represents an aromatic nonocyclic radical
having 5 or 6 ring atonms and up to 4 heteroatons fromthe group consisting
of S, 0 and/or N. The heteroaryl radical may be attached via a carbon atom

or a heteroatom .The following.radicals may b nti oned by wa of exanpl e
and prerGoity e OWBAPORINGIIVL yPT I brA GoRTLy| 1 S RUPENY SR Bz o y 1
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cycl oal kyl group usually ‘having 3 to 8, preféerably 3 to 6,  carbon (c)
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radical having 1 to 3 carbon atoms per alkyl substituent.

o Aryl represents a mono- or bicyclic aromatic carbocyclic radical usually having 6 to
10 carbon atoms; by way of example and preferably phenyl and naphthyl.

For the purpose of the invention, S-_or 6-membered heteroaryl generally represents
an aromatic monocyclic radical having S or 6 ring atoms and up to 4 heteroatoms

from the group consisting of 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 usually having 3 to 8, preferably 3 to 6, carbon
atoms, by way of example and preferably cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl and cycloheptyl.

Halogen represents fluorine, chlorine, bromine and iodine.

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

formula (1),
in which

R! represents a group of formula



O R4 represents phenyl or 5- or 6-nenbered heteroaryl, wherein phenyl and
heteroaryl may be substituted with 1 to 3 substitu- ents, whereby the
substituents are sel ected i ndependently of one an- other fromthe group
consi sting of hal ogen, hydroxy, oxo, nitro, cyano, trifluoronethyl,

di fluoronethyl, trifluoronethoxy, difluoro- nethoxy, nonofl uoronethoxy,
trifluoronethylthio, Cl-C6-alkyl, C, -C6- alkoxy, hydroxycarbonyl,

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

Cl- C6- al kyl am nocar bonyl, R2 represents Cl-C6-al kyl, whereby al kyl may be
substituted with a substituent, whereby the substituent is selected from
the group consisting of C3-C6-cycloal kyl and phenyl, wherein cycl oal kyl and
phenyl nmay be éubstitu;ed with 1 to 3 substitu- ents, whereby the
substituents Bre spieRted i ndependently of one an- other fromthe group
consi sting of gen, hydroxy, oxo, nitro, cyano, trifluoromethyl,

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

d -C6-a|ko§é§$rbonyl, am no, Cl-C6-al kyl- am no, am nocarbonyl and

C1- C6- al kyl I‘Hﬁ’carbonyl, 9 R3 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,

hydr oxy, t i fl uoeprasenlis/the linkKaga oite bethe/¢arbomylfgraop,onet h-

e R* represents phenyl or S- or 6-membered heteroaryl, ;-

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

amino, aminocarbonyl and C;-Cs-alkylaminocarbonyl,

R? represents C;-Ce-alkyl,
O whereby alkyl may be substituted with a substituent, whereby the substituent
is selected from the group consisting of C3-Ce-cycloalkyl and phenyl,

wherein cycloalkyl and phenyl 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;-Ce-alkyl, C;-Ce-
alkoxy, hydroxycarbonyl, C;-Cs-alkoxycarbonyl, amino, C;-Ce-alkyl-

amino, aminocarbonyl and C;-Ce-alkylaminocarbonyl,



oxy, difluoronethoxy, nonofl uoronethoxy, trifluoronethylthio, C -C6-alkyl
and C -C6-al koxy, C and their salts, their solvates and the sol vates of
their salts. For the purpose of the present invention, preference is also
gi ven to compounds of forrmula (1), in which R represents a group of
formula NRa C whereby represents the |inkage site to the carbonyl group,
R represents phenyl or pyridyl, wherein phenyl and pyridyl nay be
substituted with 1 to 3 substitu- ents, whereby the substituents are

sel ected i ndependently of one an- other fromthe group consisting of

hal ogen, nitro, cyano, trifluoro 10 nethyl, difluoronethyl,
triflypromgeheients phbhylor omet hoxy, nono- fluoronethoxy, Cr-C4-alkyl and

Cl - C4-al koxy, Rz 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 consjsting of cyclopropyl. and phenyl, wherein
phenyl rmay YHRErEby Hhep {érb%'v»f’? U Stftﬂlf% Wathorketon IS‘%BE‘%W%@?{ gre%y the
substituents are selected independently of one another from the group con-
sisting of halogen, hydroxy, trifluoromethyl, difluoromethyl, trifiluorometh-
oxy, difluoromethoxy, monofluoromethoxy, trifluoromethylthio, C;-Ce-alkyl

and C;-Ce-alkoxy,
c 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,
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-



R3 represents phenyl, whereby phenyl may be substituted with 1 to 3
substituents, whereby the substituents are selected independently of one
anot her fromthe group con- sisting of fluorine, chlorine, trifluoromethoxy,
di fl uoronet hoxy, trifluoro- nmethylthio and nethyl, and their salts, their
solvates and the solvates of their salts. For the purpose of the present

i nvention, preference is also given to conpounds of forrmula (1) in which R
represents a group of forrmula -~N RQwhereby * represents the |inkage site
to the carbonyl group, and 11 R4 represents phenyl or pyridyl, wherein
phenyl and pyridyl may be substituted wwth 1 to 3 substitu- ents, whereby

t he substituent S e 0 he group
consi sting of hz?%gzl Sffﬁfotr&ﬁeh‘g}g Qﬁﬂg éultgrg;é}-,' Iamﬁ?l&onf%ﬁﬁ}l’jorone(% hyl ,
trifluoronet hoxﬂuommbtlmxgn@ﬁ-lﬁ.‘@aykyl m)d@l -C4alkboxgnet hoxy, C, - C4- al kyl and

Cl- C4- al koxy. C For the purpose of the present invention, preference is also
given to conpounds of formula (1) in which R3 represents phenyl, whereby
phenylpzmay . 3 substituents, whereby the
substltuent g?%ﬁih#&H% gt nggﬂggﬁtly of one another fromthe group
consisting of fluorine, chlorine, trifluoronethoxy, difluoronethoxy,
trifluoronmethylthio and neth

I
whereby methyl, ethyl %nd 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 trifluoromethyl substituent,
R3 represents phenyl,

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

methylthio and methyl,
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

4

* / \
N N

—R

whereby

* represents the linkage site to the carbonyl group, and



The invention furthernore relates to a nethod for the preparation of the
conpounds of fornula (I) whereby according to nethod [A] conpounds of
formula CR NN (Il) N RZ/ in which R and R2 have the meani ng 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 12 H2N-R3 (Il11), in which R3 has the neaning indicated above, or
C according to nethod [B] conpounds;pf fornula (I1) are reacted in the first
step with a reducing agent and in the second step with conpounds of formula
OCN-R3 (1V), in which R3 has the neaning indicated above, or according to

met hod [ C] Rqonp?éjﬂlrgssen% pflgﬁyquolr%yridyl,

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-
methyl, difluoromethyl, trifluoromethoxy, difluoromethoxy, mono-
fluoromethoxy, C;-Cs-alkyl and C;-Cs-alkoxy.

o For the purpose of the present invention, preference is also given to compounds of
formula (I) in which R3 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.

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

of formula (I) whereby

according to method {A] compounds of formula

c R)\(N
NO, ,
/J/ I1)

in which
R'and R? have 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



OR H jJ NO// ~~NR3 (V), RZNOin which R and R3 have the neani ng

i ndi cated above, and 13 Re represents nethyl or ethyl, are reacted in the
first step with a base and in the second step with conpounds of formula
R-H(VI), inwich CR has the nmeaning indicated above, in the presence
of dehydrating reagents. The conpounds of fornulae (II1l), (I1V) and (VI) are
known or can be synthesized by known nethods fromthe correspondi ng
starting materials. For nmethods [A]Jiand [B], step 1, the follow ng applies:
The reaction generally takes place in inert solvents, preferably in a
tenperature range C'l fromOC to the reflux of the solvents under

at nospheric pressure to 3 bar. Reduc'anglI 6gents are, for exanple,

pal | adi um on- car bon and hydroge'ﬁzNT' mcI a-

cid/triethyl am ne/ pal | adi um on-carbon, zinc, zinc/hydrochloric acid, iron,
iron/hy- drochloric acid, iron(ll) sulfate/hydrochloric acid, sodium

- sul fi q{?wtﬁﬂgi um di sul fi de,

R? has the meaning indicated above,
or

c 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? (v,

in which

R has the meaning indicated above,

or

O according to method [C] compounds of formula

in which

R?and R® have the meaning indicated above, and



sodi um di t hi onite, ammoni um pol ysul fi de, sodi um borohydri de/ ni ckel chloride,
tin dichloride, titaniumtichloride or Raney nickel and an agueous
hydrazi ne solution; preference is given to Raney nickel and an agueous
hydrazi ne sol ution, palladium on-carbon and hydrogen or formc
acid/triethyl am ne/ pal | adi um on-carbon. Inert solvents are, for exanple,
ethers, such as diethyl ether, nmethyl tert-butyl ether,
1, 2- di net hoxyet hane, di oxane, tetrakydrofuran, glycol dinethyl ether or
di et hyl ene 14 glycol dinethyl ether, alcohols, such as nethanol, ethanol,
n- propanol , isopropanol, n-butanol or tert-butanol, hydrocarbons, such as
benzen xyl ene,_ tol uene Hg ane cycl ohexane or mneral oil fractions, or
ot her Solvents, 'SHEAEIAS Mgt rﬂywpgbnanide, di met hyl acet ani de, acetonitrile
or pyridine, in the case of water-m scible solvents also m xtures of the
sane with water; preferred solvents are nethanol, ethanol, isopropanol or,
i n t heareasacted imRdhefirsti skpwitind zase agddouhersgdond istep withutcdropounds of
tetrah dﬁgéuran. For nmethod [A], step 2, the follow ng applies: The reaction
genera(¥y Akes place in inert solvents, preferably in a tenperature range
of fromroomtenperature to 40C under atnospheric pressure. Carbonic acid
derivatives are, for exanple, N N-carbonyldiimdazole, phosgene,
di phosgene, triphosgene, phenyl RH or of Dnat e or 4-nitrophenyl
chloroformate; preference is given to N, N-carbonyl diimdazole. Inert
solvents are, for exanple, hal ohydrocarbons, such as nethyl ene chloride,
trichlgrwArkhane, carbon tetrachloride, trichloroethane, tetrachl oroethane,
1 2-di - chloroethane or trichloroethylene, ethers, such as diethyl ether,

yl tert-butyl

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], step 1, the following applies:

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

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

Reducing agents are, for example, palladium-on-cartbon 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



C ether, 1, 2-dinethoxyethane, dioxane, tetrahydrofuran, glycol dinethyl

ether or diethylene glycol dinethyl ether, hydrocarbons, such as benzene,
xyl ene, toluene, hexane, cyclohexane or mneral oil fractions, or other
solvents, such as ethyl acetate, acetone, dinethylfornmanm de,

di met hyl acet am de, 2-butanone, dinethyl sulfoxide, acetonitrile or

pyridine, in the case of water-m scible solvents also m xtures of the sane
with water; preference is given toldi nethyl sulfoxide. For nethod [B], step
2, the followng applies: 15 The reaction generally takes place in inert
solvents, optionally in the presence of a base, preferably in a tenperature

r angegRtolf digfBth PlostheE MR&hdl 8, sEcH Bs fritehdrRfl) ebhafbl, tfropasby, esipiopass!
at nospheric pressure. lnert solvents are, for exa%I e, hal ohydrocarbons,

such Buignolyerciest-biapel, dwdro¢arbems, sHeknas Pgpaene telueaehhexange,

trich &%Jﬁ C , <G s t .

tri ch%}gl oet gPZ’rﬁe@ﬂ%}t’rﬂe@sﬁsgﬁé 'gg (.t]lljree%r%q/i? enéghwg??%m(%]ﬁ{&?hﬁgorrmab%tdﬁ et her,
1, 2- ddime¢thylayetahzide, actitonidnile, ot pyridimedimfthe arase gif weatkr-ohisniblhydolemter or

di et hyl ene. gl ycol, di net hyl her. hydr.ocarbops, .such_as, benzen yl ene,
Lol ueisS MIRIUIER O BEFamEith Brteh RESre s PIEPE: Aot gol @iindly ven s,
such Repripaybl ageimithe cag€ &if OReheyChitkbINyhd ciraquesus AydRzing sslatian) de,

2- but anone, di net hyl sul foxide, acetonitrile or pyridine; preference is

gi ventet®hydifarir of uran or net hyl ene chlo- ride. Bases are, for exanple,

al kali metal carbonates, such as cesium carbonate, sodium carbonate or
pot assi um car bonate, or potassiumtert-butoxide, or other bases, such as

sodi uRbidtticiie[A] iBkb 2} tHeefollptvarg msplies: di i sopropyl et hyl amine, preferably
t t hyl -
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-di-
chloroethane or trichloroethylene, ethers, such as diethyl ether, methyl tert-butyl
o 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], step 2, the following applies:



am ne. For nmethod [C], step 1, the follow ng applies; The reaction generally
takes place in inert solvents, preferably in a tenperature range of fromOC
to the reflux of the solvents under atnospheric pressure. Bases are, for
exanpl e, alkali netal hydroxides, such as sodi um hydroxide, |ithium

hydr oxi de or potassium hydroxide, or alkali netal carbonates, -such as cesium
car- bonate, sodium carbonate or potassium carbonate, preferably sodium
hydroxi de. Inert solvents are, forigxanple, hal ohydrocarbons, such as

met hyl ene chloride, trichloronethane, carbon tetrachloride,

trichl oroet hane, tetrachl oroethane, 1,2-di- chloroethane or

trichl

et her, ﬂié)gé gﬁ 8)%&21 ﬁ%ﬁees ﬁfé%)l(lg?%&k?éﬁ%ﬁ gpg? gﬁﬂﬁ%b ép‘?fkgl e hyI et her
or di -base tpﬂemnd)lglllyadbnmer&tufMange béﬁpnaimmﬂndnémpemﬂn‘ﬂ taihermefhmoﬂ theet hanol ,
n- propano arpr{c_)r& E n- but anol or tert-butanol, hydrocarbons, such as
benzerﬁé’ epts under atmQSRREHC PISSSfe,. cycl ohexane or mineral oil fractions, or
ot her sol vent s, such as dinethylformam de, dinethylacetamn de, dinmethyl

sul f oxi de, acetoni trile or pyridine, or mxtures of solvents with water;
the prlsiedr seldentsl mntfo'r sexanrp'legt halehgﬂrosaﬂnmsj sacll asmatee&hyleﬁerctﬂende,d [C,

efo reaction.generall tak Ln inert

Sol vertiehiaamEal 2 AT HeRudte cFP IR ER, Brashur et ot merat ur e
range @flofdeetiane’ B tiichlbesethyidae, atheBssRUEN a8 dipties ther, xﬁwhtyabéﬂ-b@eﬁydr ating
reagents hereby include, for exanple, carbodiimdes, such a

ether, 1,2-dimethoxyethane, dioxane, tetrahydrofuran, glycol d1rnethyl 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; preference is given to tetrahydrofuran or methylene chlo-

ride.

Bases are, for example, alkali metal carbonates, such as cesium 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], step 1, 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 cesium car-

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

Inert solvents are, for example, halohydrocarbons, such as methylene chloride,
trichloromethane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-di-

chloroethane or trichloroethylene, ethers, such as diethyl ether, methyl tert-butyl




for exanple, N,N -diethyl-, N N-dipropyl-, N N-diisopropyl-, N N -dicyclo-
hexyl carbodi i m de, N-(3-dinethylam noi sopropyl)-N -ethyl carbodfi m de
hydrochl o- ride (EDC),

N- cycl ohexyl car bodi i m de- N - propyl oxyr net hyl - pol ystyrene (PS-carbodi- i m de)
or carbonyl conpounds, such as carbonyl diim dazole, or 1,2-oxazolium
conpounds, such as 2-ethyl -5-phenyl -1, 2-oxazolium 3-sulfate or 2-tert-butyl-
5-net hyl i soxazol i um perchl orate, orjgacyl am no conpounds, such as 2-ethoxy-
1- et hoxycar bonyl - 1, 2- di hydr oqui nol i ne, or propanephosphoni ¢ anhydri de, or

i so- butyl chloroformate, or bis(2-o0xo-3- oxazolidinyl)phosphoryl chl oride or

o (bokdisty AP  BRNRRRRORE, eOEARusAP BB R OE e ¢

( HBTUpthyZer{e2 glyx6} ﬂ;hr(laﬂliy*l gaied, dléohols, 1&u3h335t gietlharedl etharm)) nlipropanol

tetrafluoroborate or O (7-aza

tri azSPPRORANPI Nnr@tmanm OEe'terfamt@ﬁg)l uhmfpaaﬁbﬁe%aﬁv%raéph%zmst &YI§U&TY) , or
1-hy- +4fy bﬁé}?aﬁter 'c?@l%h@ 4 n‘éfa_l oi fkactloﬂs or other solvents, such as
benzotr| azol tris |rret hy am no osphoni - um hexaf | uor ophosphat e

(BOP) ,dlmethryifmmaendt)fdlmdsxelacmmtdebdhasthylsfulfcaaéesacatcm,ltrﬂo|or pxadmee al kal i
t al bonat b
car boRGRURAGE EEsai TS i wbly BEPRIS L RN LB e BB RE

baseswatdtch as tr| al kyl am nes, for exanple triethylam ne, N nethyl-
mor phol i ne, N-nethyl pi peridi ne, 4-di nmethyl am nopyridi ne or diisopropylethyl -
am ne, or DBU DBN, pyridine; preference is given to triethylamne. The

c%jeﬁ? pgtgé ﬁ?‘!ey"lﬁ’g{ifé%%?%t usi ng carbonyl dii m dazole. Inert

S are ocar bons, such as net hyl ene chl ori de,
trlchloronethane, carbon tetrachl ori de, trlchloroethane t etrachl or oet hane,

1, 2-di -
The reaction generally takes place in inert solvents, optionally in the presence of a

base, preferably in a temperature range of from -70°C to 40°C under atmospheric

pressure.

Suitable dehydrating reagents hereby include, for example, carbodiimides, such as,
for example, N,N'-diethyl-, N,N’-dipropyl-, N,N’-diisopropyl-, N,N’-dicyclo-
hexylcarbodiimide, N-(3-dimethylaminoisopropyl)-N’-ethylcarbodiimide hydrochlo-
ride (EDC), N-cyclohexylcarbodiimide-N’'-propyloxymethyl-polystyrene (PS-carbodi-
imide) or carbonyl compounds, such as carbonyldiimidazole, or 1,2-oxazolium
compounds, such as 2-ethyl-S-phenyl-1,2-oxazolium-3-sulfate or 2-tert-butyl-
C" S-methylisoxazolium perchlorate, or acylamino compounds, such as 2-ethoxy-
1-ethoxycarbonyl-1,2-dihydroquinoline, or propanephosphonic anhydride, or iso-
butyl chloroformate, or bis(2-0xo0-3-oxazolidinyl)phosphoryl chloride or benzotria-
zolyloxytri(dimethylamino)phosphonium hexafluorophosphate, or O-(benzotriazol-
1-y1)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HBTU), 2-(2-oxo-1-(2H)-
pyridyl)-1,1,3,3-tetramethyluronium tetrafluoroborate (TPTU) or O-(7-azabenzo-
triazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU), or 1-hy-
droxybenzotriazole (HOBt), or benzotriazol-1-yloxytris(dimethylamino)phosphoni-

um hexafluorophosphate (BOP), or mixtures of these, with bases.



chl oroethane or trichloroethylene, ethers, such as diethyl ether, nethyl
tert-butyl ether, 1,2-dinethoxyethane, dioxane, tetrahydrofuran, glycol

di ret hyl ether or diethylene glycol dinmethyl ether, hydrocarbons, such as
benzene, xyl ene, toluene, hexane, cyclohexane or mneral oil fractions, or
ot her solvents, such as ethyl acetate, acetone, dinethylformam de,

di nmet hyl acet am de, 2-butanone, dinethyl sulfoxide, acetonitrile or
pyridine, in the case of water-m sciple solvents also mxtures of the sane
with water; preference is given to dinethylformam de. The conpounds of
formula (11) are known or can be prepared by reacting conpounds of fornula

ORB NC2 O/, N (VLI i n,whi.ch has th di cat above, and
B e PRCOHE s oS HAPIS, AT b PooRR SRR, 4o For AP, 0 FeBoria '« e
seconchtétcﬁp% dtatshuoobonste, @ Jodiur! Bici¥ohate of Iidﬂ@ssﬁﬁﬂslﬁﬂﬁboﬁﬁtedeﬂydr ating
reagents e reactlon t akes pl ace as _described in method [ The conpounds
of forQfgRnic( bries, ayushkgowHidkyleaHnge fore sxaEpl %ytrreéaxhanugeCM%M hds of

formul fofdRBline, N-methylpiperidine, 4-dimethylaminopyridine or diisopropylethyl-

amine, or DBU, DBN, pyridine; preference is given to triethylamine.
The condensation is preferably carried out using carbonyldiimidazole.

e Inert solvents are, for example, halohydrocarbons, such as methylene chloride,
trichloromethane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-di-
chloroethane 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.

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

of formula
OR®
N
1),
\ (VID
2/

in which
R? has the meaning indicated above, and

R® represents methyl or ethyl,



NOD (MIl), NR2 in which R2 has the neaning indicated above, and RB
represents nethyl or ethyl, 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 fornula (V) are known or can be prepared by reacting
conmpounds of formula (VIl1) in the fgrst step with a reduci ng agent and in
the second step in the presence of a carbonic acid derivative with
conpounds of formula (111) or in the second step with conmpounds of fornula
(V). .The_ reaction.takes place as described in nethods, [ Al..and [ 19 The
Conpolate Bt it Biera® B} SB35 SERG PRPSRsihofnEE O be

pr epaigdhe preséie@vst deblytindmg reagarithie corresponding starting material s.
Synthesis schene 1: N/ H3CVO 1 Il EtOCOCI, NE13 N H' Pd(OHh, ethanol HC O
N

The reaction takes place as described in method [C].

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

pounds of formula

© 8

OR
N
)
\ (VIII),
rY

in which
R? has the meaning indicated above, and
R® represents methyl or ethyl,

c 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 (V) are known or can be prepared by reacting compounds
of formula (VII) 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 (IIl) or in the

second step with compounds of formula (IV).

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



Ol \ 0 HNG3, HSO' 60'C/NL NO2 NN&2 HC O MIl, KC3, acetone HC-/O 0
0 CH3 1) H Pd/C 2) ocN~~o0 CF, HC H/ HF~H~~/N// Non( 1) LICH,
THE, HHON NN H3C /:NI1O | / 0,CF1 2) TBTU, DVAP, - Ol / CF3 0 CH3 NC/
NrvNO CH C 20 Synthesis schene 2: 0/\ 1) LiOH THE, HzO HC O NOZ 3 N 2)
TBTU, DMAP, NI NN O CH3 MIxl~t N~/ O\

19

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

by known methods from the corresponding starting materials.

Synthesis scheme 1:

N

N
! ‘—B N
H,C._ _O
«N\ EtOCOCI, NEt, i W/(” H,, PA(OH),, ethanol “ac\/om/«}
o H
0

NO, N
7§ Mel, K,CO,, acetone /K
H:,c\/o\r((N Hac\/o\”/(N

I
O CH, 0

HNO,, H,S0,, 60°C l

1) H,, Pd/IC

2
OCN—O—O
AY
CF,
HyC

H H
N { N\H/NO\ 1) LIOH, THF, H,0 Sy N/\ N n\ﬂ/N
/ 5 S
H:,c\/om/ktIq o] o/CF, 2) TBTU, DMAP, K/N\H/«\ o \©\0/0F3
0 cH, @’ \ o
HC N H
=/ "\




CH3 1) H2, Pd/C2) O&Nj &CFs/ I "H NNyN NINI CH3 The conpounds
of general fornmula (I) of the invention show an unforeseeable, surprising
spectrum of activity. They have antiviral activity on representatives of the
group of Herpes viridae (herpes viruses), especially on cytonegal oviruses
(CW), in particular on the human cytonegal ovirus (HCW). They are thus
suitable for the treatnent and prophyl axis of diseases, especially
infections with viruses, in particu@r ~/ the viruses nentioned above, and
the infectious diseases caused thereby. Hereinafter, a viral infectionis
to be understood as neaning both an infection with a virus and a disease
causeg ﬁ&he@ sthRégeblon with a virus. Due to their particular properties, the
conpoux S generaf formula (1) can be used for the production of

medi canents suitable for the prophylaxis and/or treatnent of diseases, in
particular viral infections. Areas of indication which may be nentioned by

way of exanpl e e 2 )L eat mentzand prophyl axis of HCW Infections in
Al DS Qpél elat | ni-t %L'O% TH-F "%1 |
2)TBTU DMAP,

NO,
oy

\ NDNH \ﬂ/(N

" © ‘\CH3

1) H,, PdIC

The compounds of general formula (I) of the invention show an unforeseeable,
surprising spectrum of activity. They have antiviral activity on representatives of the
group of Herpes viridae (herpes viruses), especially on cytomegaloviruses (CMV), in
particular on the human cytomegalovirus (HCMV). They are thus suitable for the

O treatment and prophylaxis of diseases, especially infections with viruses, in particular k
the viruses mentioned above, and the infectious 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:



pneunonitis, gastrointestinal infections). 2) Treatnent and prophyl axis of
cytonegal ovirus infections in bone-marrow and organ transplant patients who
devel op often |ife-threatening HCW pneu- nonitis or encephalitis, and
gastrointestinal and system c HCOW infections. 3) Treatnent and prophyl axis
of HCOW infections in neonates and infants. 4) Treatnent of an acute HCW
infection In pregnant wonen. 5) Treatnent of an HCW infection in

i mmunosuppr essed patients associategy with cancer and cancer therapy. 6)
Treat ment of HCW-positive cancer patients with the aimof reduci ng HCOW-
medi ated tunor progression (cf. J. Cnatl, et al., FEMS M crobiol ogy Reviews

2004, 28, -77) . . The, conpounds of invention are preferably used for the
pr oduc,l_f% i onq%?atﬂg&it@éﬁ ngrﬁig}ll@ﬁf _togﬁi(gp&or‘r%ﬁtéo%sr Hb%}ﬁéxp%tleéﬁﬁ?r_c#mt‘tr‘%at nent of
i nfections pﬂehﬁldhiﬁg@@gwm@ﬁnh] it€e@fonisie group of Herpes viridae, in
particul ar a cytonmegal ovirus, especially the human cytonegal ovirus. Due to

t heir pharnmacol ogi cal properties, the conpounds of the invention can be
used one . an if required, also in conbinatipon . wth other active
conpodhas. Torimsnt ah drapiie of PriomdalanR shfitiiht th BRREmAO 8Rd exanpi o,
gancycl ovi lor@in @@yiplat patieh& whidedévetsy Beteh RfedthesatpfiRgeHIOMV ewi r al
infections, in particular HCOW. infec- tions. The present invention

f urt her mor ANQRIti§OE §nfephalisisand gastroitesting cnddystemie RCYINVBfRCtioNSn for t he
treatment and/or prophyl axis of diseases, preferably of viral infections, in

3) Treatment and prophylaxis of HCMV infections in neonates and infants.

4) Treatment of an acute HCMV infection in pregnant women.

5) Treatment of an HCMYV infection in immunosuppressed patients associated

with cancer and cancer therapy.

6) Treatment of HCMV-positive cancer patients with the aim of reducing HCMV-
mediated tumor progression (cf. J. Cinatl, et al., FEMS Microbiology Reviews
2004, 28, 59-77).

The compounds of the invention are preferably used for the production of medica-
C ments suitable for the prophylaxis and/or treatment of infections with a representa-
tive of the group of 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, gancyclovir or acyclovir,
for the treatment and/or prevention of viral infections, in particular HCMV infec-

tions.

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



22 particular of infections with the human cyt onmegal ovirus (HCW) or

anot her repre- sentative of the group of Herpes viridae. The present

i nvention furthernore relates to the use of the conmpounds of the inven- tion
for the treatnment and/or prophylaxis of diseases, in particular the diseases
menti oned above. The present invention furthernore relates to the use of the
conpounds of the inven- (c) tion for the production of a nedicanent for the
treatment and/ or prophylaxis of di3%ases, in particular the diseases

menti oned above. The present invention furthernore relates to a nmethod for
the treatnent and/or prophylaxis of diseases, in particular the diseases

nent i e AROYL infestidits Withathk Mimak %den@éaﬁ&ﬁidsV@{@Wl)”Hr a@ﬂ‘othé}ere?%rpounds of
the invention. The conpounds of the invention can act system cally and/or

| ocal Isgntatiye of the giawmp ofdderpes viiglpecan be adninistered in a suitable way,
such as, for exanple, orally, par- enterally, pulnonarily, nasally,
sublingually, lingually, buccally, rectally, dermally, transdermally,

conj ungel pratdn¥ iRVerftidif AlrttYernfire 28a 8 td MR A8 ofothe ourfd®'ofth€$fven-
adm nistration routes, it is possible to adm nister the conpounds of the

i nventtiaah fom theitregsment awid/ess prephydaxis crfndiseases, t ubipartiatarothg diseasesi strati on
are aqun ' forms which function according to the prior art and

rel eaggéﬁ@{:%ﬁn%og}éhds of the invention rapidly and/or in nodi- fied form
and whi ch conprise the conpounds of the invention in crystalline and/or

anor phi ci zed and/ or di ssolved form such as, for exanple, tablets (uncoated
and ddwtrigsendpneention Birthsrmease celptgy ito ghenseeel hecomp sgf thednyerys whi ch

dbﬁo'ﬁ/& Yot Hleaproduction 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.

The compounds of the invention can act systemically and/or locally. For this pur-
pose, they can be administered in a suitable way, such as, for example, orally, par-
enterally, pulmonarily, nasally, sublingually, lingually, buccally, rectally, dermally,

transdermally, conjunctivally or otically, or as an implant or stent.

For these administration routes, it is possible to administer the compounds of the

invention 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 comprise the compounds of the invention in crystalline and/or
amorphicized and/or dissolved form, such as, for example, tablets (uncoated and
coated tablets, for example having enteric coatings or coatings which dissolve with a
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,




del ay or which are insoluble and which control the release of the conpound
of the invention), tablets or filnms/wafers, which disintegrate rapidly in
the oral cavity, 23 filnms/lyophilisates, capsules (for exanple hard or soft
gel atin capsul es), sugar-coated tablets, granules, pellets, powdlers,
enul si ons, suspensions, aerosols or solutions. Parenteral adm nistration
can take place with avoi dance of an absorption step (for exanple

i ntravenously, intraarterially, in ? fcardially, intraspinally or
intralunbally) or with inclusion of an absorption (for exanple
i ntranuscul arly, subcutaneously, |ntracutaneously, per cut aneously or

intra ri oneal Adm ni stration ns, suitabl.e arent er al

i niIOmsgPPBAEH s, Safees 4or el b Siiect Belftn RaaliFgn Susda cPHiedsi on i n
the f Q’éBI'e%f glsd?lluwsl Palfots, PHRENS AN BsioBTLLSH @3 Fons! ¥GBSBIS be sb1880AS. Sterile
powders. Exarrp es suitable for the other adm nistration routes are

phar maceutical fornms for inhalation (i nter alia powder inhalers,
nebuI| ets fllms/vvafe

e oo ittt BT OR e take g T Yl o £ 2SOty siap Gt O

S UPPOSixhRIpIE€ fntr AL B! hﬁﬁ&arté}[all?ah&rﬁarcﬁxﬁfqn‘ﬁfagpl'ihﬁll y GRBitaBsmbaGHEO0uUS
suspen- sions (lotions, shaking m xtures l'ic susBenS| ons,

oi nt met Withcinglusion (of 95 abssptian (tf@reméqmnleu mtga}@m#barlymsu cutgaeeesly, f oans,

dusti h \, n can be
convepﬁergalwgﬁ &%Sllﬁé St at ege&(ijsnf ni ﬁéﬁqgﬁﬁe#@%m%@%ggn&){a eSﬁg%g@e in a
man nerfokpmntqmlradrmmgtranon ag, ixtetalian prdpamtmmﬁomn)eqﬂmr amd infusioalihy
acceptabl e ex i ents. These exc ents er, alia, carriers (for
o1 25 SEpuBRns spaPeTnty GBI s e ok te PoufeEnt s (for
exanple [|iquid polyethylene glycols), emulsifiers and di spersants or

wetting agents (for exanple sodium dodecyl sulfate, polyoxysorbitan
ol eat xaniplesdsritabld for theaatilee 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 buc-
cally, suppositories, preparations for ears or eyes, vaginal capsules, aqueous suspen-
sions (lotions, shaking mixtures), lipophilic suspensions, ointments, creams, trans-

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

The compounds of the invention can be converted into the stated administration
forms. This can take place in a manner known per se by mixing with inert nontoxic,
pharmaceutically acceptable excipients. These excipients include, inter alia, carriers
c (for example microcrystalline cellulose, lactose, mannitol), solvents (for example
liquid polyethylene glycols), emulsifiers and dispersants or wetting agents (for
example sodium dodecyl sulfate, polyoxysorbitan oleate), binders (for example
polyvinylpyrrolidone), synthetic and natural polymers (for example albumin),
stabilizers (for example antioxidants, 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,



pol yvi nyl pyrrol i done), synthetic and natural polyners (for exanple al bum n),
stabilizers (for exanple antioxidants, such as, for exanple, ascorbic acid),
colors (for exanple inorganic pignents, such as, for exanple, iron oxides)
and taste- and/or odor-corrigents. The present invention furthernore
relates to nmedi canents conprising at | east one conpound of the invention,
usual |y together with one or nore inert nontoxic, 24 pharnmaceutically
accept abl e excipients, and their usg for the purposes nentioned above. In
general, it has proved advantageous to adm ni ster on intravenous

adm nistration anmounts of about 0.001 to 10 ny/ kg, preferably about 0.01 to

oral’ SaraceAEitly 4Egrinl RxBRiiEy il 5L KB foP e RepBRS OfuBRaLE" Ty
of bodgowei ght. It may neverthel ess be necessary, where appropriate, to

deviate fromthe anounts nentioned, specifically depending on body weight,
adm nistration route, individual response to the active conpound, type of

. : . . . C P | _
. 1F RA8aE W BFoRl dh B Ut ER o PR WAL R "7 o6
af or eamountnefl aboat M.001at®UOtmgiMge ipeefsrably abbat 0.QlasesS iigekg)pafebody m t

menti one st .be exceeded. In th vent of an adm. ni.sirat.ion f | arger
oun ELEN 10, Aepas S FESa T, B aoAES 60 frab SRS ARPEyls aBokhl vi dual
doseso@iab Fshagray prefb@bRer.sept1aaRgkat of body Weighel | owi ng tests and exanpl es
are percentages by weight unless otherw se indicated; parts are parts by

wei ght. Solvent ratios, dilution ratios
‘ It may nevertheless be necessary, where appropriate, to deviate from the amounts
mentioned, specifically depending on body weight, administration route, individual
response to the active compound, type of preparation and time or interval over
which the administration takes place. Thus, in some cases it may be sufficient to
make do with less than the aforementioned minimum amount, whereas in other
cases the upper limit mentioned must be exceeded. In the event of an administration
of larger amounts, it may be advisable to divide these into a plurality of individual

doses over the day.

The percentage data in the following tests and examples are percentages by weight
unless otherwise indicated; parts are parts by weight. Solvent ratios, dilution ratios

and concentration data of liquid/liquid solutions are in each case based on volume.



and concentration data of
vol une.

i oni zation (in MS) ESI Electrospray ionization (in M5) C Ex. Exanple
HATU O (7- Azabenzotriazol -1-y1)-N, N, N, N -t etranet hyl uroni um hexaf | uo-
A. Examples

aqu. Agqueous Bl NAP
Direct chem cal
dil.
DVF N, N- Di net hyl f or mam de
acetate EDClI x

Di | ute DVAP
DVSO Di net hyl

bodi i m de hydrochl oride EI

Abbreviations used:

aqu.
BINAP
CD;CN
conc.
DCI
DCM
DIEA
dil.
DMAP
DMF
DMSO
EA
EDCI x HCl
EI

ESI

Ex.

h
HATU

HBTU

HPLC
LC-MS
LDA
lit.
m.p.
MS

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 hexafluo-
rophosphate
O-(Benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluoro-
phosphate

High pressure, high performance liquid chromatography

Liquid chromatography-coupled mass spectroscopy

Lithium diisopropylamide

Literature (reference)

Melting point

Mass spectroscopy

liquid/liquid solutions are in each case based on
C 25 A Exanpl es Abbreviations used:
2, 2' - Bi s(di phenyl phosphi no) -1, 1' - bi napht hyl
Concentrated 0 DCl
DI EA N, N-Di i sopropyl ethyl ami ne (Htinig' s base)
4- NN- Di et hyl am nopyri di ne
sul f oxi de EA Et hyl
N - (3-Di et hyl am nopropyl )-N-ethyl c
| mpact
h Hour

CD3CN Deut eroacetonitril e conc.
i oni zation (in M5) DCM D chl oronet hane

El ectron



rophosphate HBTU O (Benzotriazol -1-yl)-N N, N, N -tetranet hyl uroni um

hexaf | uor o- phosphate HPLC Hi gh pressure, high performance |iquid

chromat ography LC- MS Liquid chromat ography-coupl ed mass spectroscopy LDA
Lithiumdiisopropylamde |I|it. Literature (reference) MP. Melting point M
Mass spectroscopy 26 NVR Nucl ear magnetic resonance spectroscopy RP-HPLC
Reverse phase HPLC RT Room tenperature Rt Retention tine (in HPLC) sat.
Saturated sol. Solution TBTU 6

O (Benzotriazol-1-yl)-N,N, N , N -tetramet hyl uroniumtetrafl uorobo- rate THE
Tetrahydrofuran TLC Thin-|ayer chromatography HPLC and LC-MS net hods:

Met ho (LCMS) . Instrunment: Mcromass Platform LCZ with HPLC Agil ent
g‘”‘;‘%loo; coP&fﬁlﬁaffﬂ%Hf}?%lc Er

serie HORPTY SRGUEST Y 311 50 nmx 2.1 nm eluent A
1 1 ofRP-HPLC Reverse phase HPLC
RT Room temperature
R Retention time (in HPLC)
sat. Saturated
sol. Solution
TBTU O-(Benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium tetrafluorobo-
rate
0 THEF Tetrahydrofuran
TLC Thin-layer chromatography
HPLC and LC-MS methods:

Method 1 (LC-MS): Instrument: Micromass Platform LCZ with HPLC Agilent series
1100; column: Thermo HyPURITY Aquastar 3p 50 mm x 2.1 mm; eluent A: 1 1 of
water + 0.5 ml of 50% formic acid, eluent B: 11 of acetonitrile + 0.5 ml of 50% formic
acid; gradient: 0.0 min 100%A - 0.2 min 100%A - 2.9 min 30%A - 3.1 min 10%A
-2 5.5 min 10%A; oven: 50°C; flow rate: 0.8 ml/min; UV detection: 210 nm.

o 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: 1 1 of acetonitrile + 0.5 ml of 50%
formic acid; gradient: 0.0 min 90%A - 2.5 min 30%A - 3.0 min 5%A - 4.5 min
5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C;
UV detection: 208-400 nm.

Method 3 (LC-MS): Instrument: Micromass Platform LCZ with HPLC Agilent series
1100; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 min; eluent A:
11 of water + 0.5 ml of 50% formic acid, eluent B: 1 1 of acetonitrile + 0.5 ml of 50%
formic acid; gradient: 0.0 min 90%A - 2.5 min 30%A = 3.0 min 5%A - 4.5 min



water + 0.5 m of 50%formc acid, eluent B: 11 of acetonitrile + 0.5 m of
50% formc acid; gradient: 0.0 mn 100%A 4 0.2 mn 100%A 4 2.9 mn 30%A 4
3.1 min 109 4 5.5 mn 10%A; oven: 50C flowrate: 0.8 m/mn; W
detection: 210 nm Method 2 (LC-MS): Instrunent: Mcromass Quattro LCZ with
HPLC Agilent series 1100; colum: Phenonenex Synergi 211 Hydro-RP Mercury
20 mMmx 4 mm eluent A, 11 of water + 0.5 ml of 50%formc acid, eluent B:
11 of acetonitrile + 0.5 m of 50%,formc acid; gradient: 0.0 mn 90%A 4
2.5 mn 309A 4 3.0 min 5%A 4 4.5 mn 5% flow rate: 0.Omnl1mM/mn, 2.5
mn/3.0 mn/4.5 mn 2 mM/mn; oven: 50C, WV detection: 208-400 nm NEthod 3

(LG rument: Mcro ss PI tfo w_th HPLC i | ent series 1100
ol unmyeAsr i el Gyt g RS b 2o R GEn S Oihe A

of vvatwdétegtlgnnjl(p,flmSO%form c aci d eluent B: 11 of acetonitrile + 0.5 rri
of 50% formc acid; gradient: 0.0 min 90%A -3 2.5 min 30%A -9 3.0 min 5%A 4

4.5 mn 27 5%A; flowrate 0.OmMnl1ImM/mn, 2.5 mMn/3.0mn/4.5 mn 2
m/mn; oven: OC UVdetectlon 210 .nm I\/Ethg&sﬁé -MB): MS instrument
it iregt

t ype: MCIRSREHRE e HPE; MISTOMAg YR LYRE| umm:
Phenongsex ,ﬁylaﬁeegmp davehA: Bﬁeﬁ@rﬁ@ﬂéﬁ’sﬁ%rgﬁm Hydr§7Rp mleft%w 26 mfhlx of wat er
+ 0.5mM of 50%form'’c acid, eluent B: acetonitrile + 0.5 of 50%

for mi ¢ mal; ¢lueptailehef watep +rfl.5h ndufa % fommieiasiGedeent B3 101 cvﬁaw:etmﬂa 4.5 nin

SYA; fl y 1: Qe A ) ' oven:
50C, I:'J\}?gerpgéflsg% 902%9 a%ldﬂ!é%a%gndt ' é (?E@l%bgl\gil]é\ i?luggﬂft\ t% g'é)( Hik’lqcrorrass
ZQ, HBRA i-dstsumeint Se4eflowPrate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min

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

Method § (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
5%A - 4.5 min 5%A; flow rate: 0.0 min 1 ml/min, 2.5 min/3.0 min/4.5 min.
2 ml/min; oven: 50°C; UV detection: 210 nm.

Method 6 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: HP
1100 se;ies; UV DAD; column: Grom-Sil 120 ODS-4 HE 50 mm x 2 mm, 3.0 pm;
eluent A: water + 500 pl of 50% formic acid/l, eluent B: acetonitrile + 500 ul of 50%

c formic acid/l; gradient: 0.0 min 0%B = 2.9 min 70%B - 3.1 min 90%B > 4.5 min
90%B; oven: 50°C; flow rate: 0.8 ml/min; UV detection: 210 nm.

Method 7 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type:
Waters Alliance 2795; column: Merck Chromolith SpeedROD RP-18e 50 mm x
4.6 mm; eluent A: water + 500 ul of 50% formic acid/l; eluent B: acetonitrile + 500 pl
of 50% formic acid/l; gradient: 0.0 min 10%B-> 3.0 min 95%B-> 4.0 min 95%B;
oven: 35°C; flow rate: 0.0 min 1.0 ml/min> 3.0 min 3.0 ml/min<> 4.0 min

3.0 ml/min; UV detection: 210 nm.



1100 series; UV DAD; columm: Phenonenex Synergi 2p Hydro-RP Mercury 20 mm X
4 mm eluent A- 1 1 of water + 0.5 m of 50% formc acid, eluent B: 11 of

acetonitrile + 0.5 mM of 50%formc acid; gradient: 0.0 min 90%A 4 2.5 min
30%A 4 3.0 min 5%A 4 4.5 min 5%, flowrate: 0.0 mn 1 mM/mn, 2.5 mn/3.0
mn/4.5 mn. 2 mM/mn; oven: 50C, WV detection: 210 nm Method 6 (LC M5):

M5 i nstrunent type: Mcromass ZQ HPLC instrunent type: HP 1100 series; W
DAD; colum: G omSil 120 ODS-4 HE mmx 2 mm 3.0 pm C eluent A water
+ 500 pl of 50%formc acid/1, eluent B: acetonitrile + 500 pl of 50%formc
acid/1; gradient: 0.0 mn 0B 4 2.9 mn 7048 3 3.1 mn 90%B 3 4.5 mn 90%s,
oven: 50C, flowrate: 0.8 m/nmn; W detectiagn: 210 nm_ Mthod 7 (LC-M): M

dMethiod S LC-MS)

i nstr od §LC-MS), srament; Mipomash QuagieiCs ypeh Hilde svedlenf serigice 2795;
co L\ 10bEQlontrlt GfEth ST S SRR S0l ffin 30 210 é-ﬁmgng})uﬁt%ni 1f5f water +

500 pl 09 rmc acid/ 1; eluent B: acetonitrile + of 50% formc
aci d/ Iwatgr adi mxhtof S9% fernmiclagid-euent®B:ni hobasomonitrite #ilnmd 39%E50% demsmic 35C;

flowrate: 0.0 m.n, 1. i n4.3. 0. m A0 m n- i . 0. Amn;, W
det oot et duf 1800 50 2 R yfgos 2 3 Tl 3 & St 1kt o Ly,
wi th HPlG Aghl18MA;sBeheSs5°Ch HIN ratel 0.8l /i) T Blefe2fioP2o8 468Enn0 MM x 2. 0

mm 3 pm eluent A* 1 1 of water + 1 m of 50%formc acid, eluent B 11

of acetonitrile + 1 m of 50%formc acid; gradient: 0.0 min 100%A 4 0.2
mn 1QQ%A 4, 2. WN30YA 4 3. 1 [m.n 10%A 4 bR. L10%A; _oyen; , flow
ot e: Methay 5 NP dntcimént. Migiomadd Gir. " crePhl t e kg ek W& et
M cr orgsss, 30T m 5P Am &od.2snimReshgkntRhetium flow rate: 0.88 ml/min; oven:
c 60°C; inlet: 250°C; gradient: 60°C (maintained for 0.30 min), 50°C/min > 120°C,
16°C/min 2 250°C, 30°C/min - 300°C (maintained for 1.7 min).

Method 10 (analytical HPLC): column: Kromasil 100 RP-18, 60 mm x 2.1 mm, 3.5
pm; eluent A: water + 0.5% perchloric acid (70%), eluent B: acetonitrile; gradient:
0 min 2%B, 0.5 min 2%B, 4.5 min 90%B, 9 min 90%B, 9.2 min 2%B, 10 min 2%B;

flow rate: 0.75 ml/min; column temperature: 30°C; detection: UV 210 nm.



35M5, 30 mx 250 pmx 0.25 pm constant heliumflow rate: 0.88 m/mn; oven:
60C, inlet: 250C, gradient: 60C (maintained for 0.30 mn), 500 mn 4 120C,
16C/ mn 4 250C, 30C/ mn -9 300C (naintained for 1.7 mn). Method 10

(anal ytical HPLC): colum: Kromasil 100 RP-18, 60 mmx 2.1 mm 3.5 pm
eluent A: water + 0.5% perchloric acid (70%, eluent B: acetonitrile;
gradient: O mn 298, 0.5 mn 298, 4.5 mn 90%B, 9 mn 9098, 9.2 mn 2%8, 10
mn 29B; flowrate: 0.75 m/mn; cg um tenperature: 30C, detection: UV 210
nm 29 Starting conpounds Exanple Et hyl 1-benzyl-1

H i m dazol e- 2-carboxylate N H3CO (r) lil{ NV O -0 148 g (936 nmnol) of
1- benzg(l -|.Himdazol e are suspended in 480 m of acetonitrile and, at -20C
120 m ng cgm |) of triethylam ne are added. Over a period of 15
m nutes, 211.2 m (239 g; 2208 mmol) of ethyl chloroformate are then added
dropwi se. The reaction mxture is stirred at -20C for 10 m nutes. After
war m npxafplel At 0 20C, the reaction mxture is stirred for 18 h and then
concentrated I1n vacuo. Witer, a saturated sodium chloride solution and a
sat urat ed sodi um bi carbonate solution are added to the residue, and the

m xt urgthiy? 1-‘21‘))étnrz$19{ﬁgmt1 arz% e-é—icar %ng\fageh ethyl
H.C o [\;/\>
NS \ﬂ/kN
c s

148 g (936 mmol) of 1-benzyl-1H-imidazole are suspended in 480 ml of acetonitrile
and, at -20°C, 120 ml (87.1 g; 860 mmol) of triethylamine are added. Over a period of
15 minutes, 211.2 ml (239 g; 2208 mmol) of ethyl chloroformate are then added
dropwise. The reaction mixture is stirred at -20°C for 10 minutes. After warming to
15 to 20°C, the reaction mixture is stirred for 18 h and then concentrated in vacuo.
Water, a saturated sodium chloride solution and a saturated sodium bicarbonate
solution are added to the residue, and the mixture is extracted three times with ethyl
acetate. The combined organic phases are washed with a saturated sodium chloride

c solution and, after drying with magnesium sulfate, concentrated in vacuo. The
residue is subjected to a fractional distillation under high vacuum (boiling point =
173 to 181°C, pressure = 1.7 to 1.2 mbar).

Yield: 122.6 g (46% of theory)
LC-MS (Method 4): R, = 1.71 min.

MS (ESI*): m/z = 231 [M+H]}*



acetate. The conbi ned organi c phases are washed with a saturated sodi um
chloride C solution and, after drying with magnesi um sul fate, concentrated
in vacuo. The residue is subjected to a fractional distillation under high
vacuum (boiling point = 173 to 181C, pressure = 1.7 to 1.2 nbar). Yield:
122.6 g (46% of theory) LC- M5 (Method 4): R =1.71 mn. M (ESI'"): mz =
231 [MtH * 30 'H NWR (300MHz, DMSO-d6): S =7.6 (s, 1H), 7.4 - 7.1 (m 6H),
5.2 (s, 2H), 4.25 (q, 2H, 1.25 (p, 3H ppm Exanple 2A Et hyl

i m dazol e-2-carboxyl ate NT H3CQUl NIl H O34.7 g (150.9 mml) of ethyl
1- benzyl -1 Hi m dazol e- 2-car boxyl ate are dissolved in 1005 m of ethanol,

Cnder T80T L BRSO 8,77 &1 TE 76d 5 f WEetBas il AT oh28 foon and

18 g gﬂ),q{qg)@f,lgﬂ)fﬁrﬁate are thereby added in small portions. After cooling,
the catalyst is filtered off and the filtrate is concentrated in vacuo. The
product that crystallizes out during this operation is triturated with 80

m ofE)l(gg-Y\éaﬁgr and col - lected by suction filtration.

Ethyl imidazole-2-carboxylate

N
(@) HSC\/O\”/L/N\>
H
0

34.7 g (150.9 mmol) of ethyl 1-benzyl-1H-imidazole-2-carboxylate are dissolved in
1005 ml of ethanol, and 34 g of ammonium formate are added. The reaction mixture
is heated under reflux for about 6 h. A total of 8 g of 10% palladium-on-carbon and
18 g of ammonium formate are thereby added in small portions. After cooling, the
catalyst is filtered off and the filtrate is concentrated in vacuo. The product that
crystallizes out during this operation is triturated with 80 ml of ice-water and col-

lected by suction filtration.
o Yield: 15.9 g (75% of theory)
MS (ESI*): m/z = 141 [M+H}*

'H-NMR (200MHz, DMSO-dg): 8 = 13.3 (s broad, 1H), 7.4 (s, 1H), 7.15 (s, 1H), 4.3 (q,
2H), 1.3 (tr, 3H) ppm.

Example 3A

Ethyl 4-nitro-1H-imidazole-2-carboxylate



O Yield: 15.9 g (75% of theory) M (ESI*): mz = 141 [MH ' 1H NVR (200MHz,
DVBO- d6): S = 13.3 (s broad, 1H), 7.4 (s, 1H), 7.15 (s, 1H), 4.3 (q, 2H),
1.3 (tr, 3H ppm Exanple 3A Ethyl 4-nitro- 1 Him dazol e-2-carboxyl ate 31
NOz H3C O NbH Il O Wile cooling on ice, 16.08 g (114.7 mml) of ethyl
i m dazol e-2-carboxyl ate are dissolved in 71.7 m of concentrated sul pfuric
acid. 71.7 m of 100% fumng nitric acid are then added dropw se. The
reaction solution is stirred at 50 §p 60C for 3 h C and, after cooling,
poured onto 800 ml of an ice/water m xture. The precipitated crystals are
coll ected by suction filtration and washed with 1500 m of ice-water.
Yield: 15 g (70% of theory) M5 (ESI'): mz = 186 [MH ' 'H NVR (300MHz,
DMSO-d6): S = 14.5 (s broad, 1H), 8.5 (s H)? 4.4 (g, 2H), 1.35 (tr, 3H),

ppm Exanple 4A O N \
|
H,C O N
H
O

While cooling on ice, 16.08 g (114.7 mmol) of ethyl imidazole-2-carboxylate are
dissolved in 71.7 ml of concentrated sulpfuric acid. 71.7 ml of 100% fuming nitric
acid are then added dropwise. The reaction solution is stirred at 50 to 60°C for 3 h
e and, after cooling, poured onto 800 ml of an ice/water mixture. The precipitated

crystals are collected by suction filtration and washed with 1500 ml of ice-water.
Yield: 15 g (70% of theory)
MS (ESI*): m/z = 186 [M+H]J*

H-NMR (300MHz, DMSO-ds): & = 14.5 (s broad, 1H), 8.5 (s, 1H), 4.4 (q, 2H), 1.35 (tr,
3H), ppm.

Example 4A

4-({[(4-Chloro-2-methylphenyl)amino]carbonyl}amino)-1-(cyclopropylmethyl)-1H-

imidazole-2-carboxylic acid



4- ({[ (4-Chl or o- 2- net hyl phenyl ) am no]

car bonyl ] am no) - 1- (cycl opr opyl net hyl )-1H i m dazol e-2-carboxylic acid 32 H3C
HNC HNON | \1 HOIrk N O Step 1 Ethyl 1-(cyclopropylnethyl)-4-nitro-1
H i m dazol e- 2- carboxylate NOZ Ns H3CO O,II{ Under argon, 15 g (81 mmol)
of ethyl 4-nitro-lIHimdazol e-2-carboxylate are stirred with 13.13 g (97.2
nmol ) of cycl opropyl net hyl brom de and 22.4 g (162 mmol) of potassium
carbonate in 165 mM of DW at 80C f3pgr 1 h. After cooling, the reaction

m xture is diluted with water and extracted four tines with ethyl acetate.
The com bined organic phases are washed once with water and three tines

with a saturated HaC
HN Cl
HN 0
N
\”/L/\g
HO

N

0] \\V

©

Step 1
Ethyl 1-(cyclopropylmethyl)-4-nitro-1H-imidazole-2-carboxylate

NO,
H.C O\[(ri/\g
NS N
O \\V

0 Under argon, 15 g (81 mmol) of ethyl 4-nitro-1H-imidazole-2-carboxylate are stirred
with 13.13 g (97.2 mmol) of cyclopropylmethyl bromide and 22.4 g (162 mmol) of
potassium carbonate in 165 ml of DMF at 80°C for 1 h. After cooling, the reaction
mixture is diluted with water and extracted four times with ethyl acetate. The com-
bined organic phases are washed once with water and three times with a saturated
sodium chloride solution, dried with magnesium sulfate and concentrated in vacuo.

The crystalline residue is directly used further for the next reaction.
Yield: 17.59 g (70% of theory)

LC-MS (Method 2): R, = 2.02 min.



sodi um chl oride solution, dried with magnesi um sul fate and concentrated in
vacuo. The crystalline residue is directly used further for the next
reaction. Yield: 17.59 g (70% of theory) LG M (Method 2): R = 2.02 mn.
33 Ms (ESI+): mz = 240 [ MrH + ' HH NWVR (300MHz, DMSO-d6): S = 8.2 (s, 1H)
4.4 (q, 2H, 4.3 (d, 2H), 1.4 (m 4H), 0.55 (g, 2H), 0.45 (g, 2H) ppm Step
2 Ethyl 4-am no-I|-(cycl opropyl methyl)-1Him dazol e-2-carboxylate NH N H3CO
O 3.89 g (16.26 mml ) of ethyl

1- (cycl opropyl nethyl)-4-nitro-1 Himdazol e-2- carboxylate are dissolved in
50 mMl of THF, and a spatula tip of Raney nickel is added. 1In a

hydro t the reaction mxture is hydrogenated with hydrogen
gﬁ?@%e?ﬁ? a%t%[#’ﬁé{ atalyst is filtered off and the filtrate is

concentrat ed in vacuo. The concentration residue is directly used further

for the next reaction. Yield: 3.46 g (100% of theory) LG M (Method 3): R

= 1. 21'HiNMR (3OMEZ| BMSOZ): 8 =282 (sMiH),+4. 4quWH),(@Gom42H)Du/aqrde), = 6.55
(s, 1'355?q,2§i),045(q,2H)pp (4 28, 41 (do2h,

Step 2

Ethyl 4-amino-1-(cyclopropylmethyl)-1H-imidazole-2-carboxylate

NH,

)
H3C\/0\[H’\N
0] \\v

3.89 g (16.26 mmol) of ethyl 1-(cyclopropylmethyl)-4-nitro-1H-imidazole-2-
carboxylate are dissolved in 50 ml of THF, and a spatula tip of Raney nickel is added.
In a hydrogenation apparatus, the reaction mixture is hydrogenated with hydrogen
at room temperature. The catalyst is filtered off and the filtrate is concentrated in

C vacuo. The concentration residue is directly used further for the next reaction.
Yield: 3.46 g (100% of theory)
LC-MS (Method 3): R¢= 1.21 min.
MS (ESI*): m/z =210 [M+H]*

'H-NMR (300MHz, DMSO-d¢): & = 6.55 (s, 1H), 4.55 (s, 2H), 4.2 (q, 2H), 4.1 (d, 2H),
1.25 (tr, 3H), 1.2 (m, 1H), 0.5 (q, 2H), 0.3 (q, 2H) ppm.



1.25 (tr, 3H),
4-(([(4-chlor
I
|

1.2 (m 1H, 0.5 (q, 2H), 0.3 (g, 2H ppm 34 Step 3 Ethyl
o- 2-met hyl phenyl) am no] carbonyl) amno) -1- (cycl

opropyl methyl)- 1 H i m dazol e-2-carboxylate H3C HN C HNAO N~ H3CO b
"Nl NN O 7 Under argon, 6 g (35.8 mmol) of 3-chloro-4-phenyl isocyanate
are added to 7.49 g (35.8 nmol) of ethyl
4-am no-| - (cycl opropyl net hyl )-1H i m dazol e- 2-carboxylate in 18 m of THF,
and the mxture is stirred at room3genperature for 4 h. The reaction
m xture is concentrated in vacuo and the product which crystallizes fromthe
mx- ture is triturated with 40 ml of ethyl acetate and coll ected by suction
f||tr§ . CYield: 11.1 g (82% of theory) LC- M (Method 2): R = 2.66
m n. ESI'): mz = 376 [MtH' 'H NWVR (300MHz, DMSO-d6): S = 9.45 (s,
1H), 8.0 (d, 1H), 7.35 (s, 1H), 7.3 (d, 1H), 7.2 (dd, 1H), 43(q,2H),
4.25 (d, 2H), 2.25 (s, 3H), 1.3 (tr, 3H), 1.25 (m 1H), 0.55

thyl 4-({{(4-chloro-2- methylphenyl)amlno]ca onyljamino)-1- (cyclopropylmeﬂlyl)

1H-imidazole-2-carboxylate

H,C

HN Cl

‘ HN’&O

3
I\
Hacvo\”/kN

O \\v

Under argon, 6 g (35.8 mmol) of 3-chloro-4-phenyl isocyanate are added to 7.49 g
(35.8 mmol) of ethyl 4-amino-1-(cyclopropylmethyl)-1H-imidazole-2-carboxylate in
18 ml of THF, and the mixture is stirred at room temperature for 4 h. The reaction
mixture is concentrated in vacuo and the product which crystallizes from the mix-

ture is triturated with 40 ml of ethyl acetate and collected by suction filtration.

Yield: 11.1 g (82% of theory)

LC-MS (Method 2): R; = 2.66 min.

MS (ESI*): m/z = 376 [M+H]*

'H-NMR (300MHz, DMSO-d¢): 8 = 9.45 (s, 1H), 8.0 (d, 1H), 7.35 (s, 1H), 7.3 (d, 1H),

7.2 (dd, 1H), 4.3 (g, 2H), 4.25 (d, 2H), 2.25 (s, 3H), 1.3 (tr, 3H), 1.25 (m, 1H), 0.55 (q,
2H), 0.35 (q, 2H) ppm.



2H), 0.35 (g, 2H) ppm 35 Step 4 4-({[ (4-Chl oro-2-nethyl phenyl)am noj
carbonyl) am no)-1-(cycl opropyl nethyl)-1 H i m dazol e-2-carboxylic acid H3C
HN ClI HNON HO 1l I( NN O 10.6 g (28.1 mml) of ethyl

4- ({[ (4-chl or o- 2- net hyl phenyl ) am no] car bonyl ) am no) -

1- (cycl opropyl net hyl ) - 1H i m dazol e- 2- car boxyl ate are suspended in 158 m of
ethanol. Wth ice cooling, 16.4 m of water and 6 mM (112 mol) of a 50%
aqueous sodi um hydroxi de sol ution e added. The reaction mxture is
stirred at roomtem perature for 1 and then concentrated in vacuo. The
residue is taken up in 100 m of C isopropanol, and 100 m of 1N
hydrochloric acid are added with ice cooling. The <crystals are collected by
sucti ctep@d tration and dried at 40C in vacuo. Yield: 9.85 g (100% of theory)
LCMS (Method 4): Rt = 1.74 min. M (ESI'): mz = 349 [MH ' 'H NWR
(400MHz, DVMSO-dc): S =9.4 (s, 1H), 8.0 (d, 1H, 7.3 (s, 1H), 7.25 (d, 1H),
7.2 4-({{(4-Chloro-2-methylphenyl)amino]carbonyl}amino)-1-(cyclopropylmethyl)-1H-

imidazole-2-carboxylic acid

HN Cl

10.6 g (28.1 mmol) of ethyl 4-({[(4-chloro-2-methylphenyl)amino}carbonyl}amino)-
1-(cyclopropylmethyl)-1H-imidazole-2-carboxylate are suspended in 158 ml of
ethanol. With ice cooling, 16.4 ml of water and 6 ml (112 mmol) of a 50% aqueous
sodium hydroxide solution are added. The reaction mixture is stirred at room tem-
perature for 1 h and then concentrated in vacuo. The residue is taken up in 100 ml of
0 isopropanol, and 100 ml of 1IN hydrochloric acid are added with ice cooling. The

crystals are collected by suction filtration and dried at 40°C in vacuo.
Yield: 9.85 g (100% of theory)

LC-MS (Method 4): R¢= 1.74 min.

MS (ESI*): m/z = 349 [M+H]*

IH-NMR (400MHz, DMSO-de): & = 9.4 (s, 1H), 8.0 (d, 1H), 7.3 (s, 1H), 7.25 (d, 1H), 7.2
(dd, 1H), 4.25 (d, 2H), 2.25 (s, 3H), 1.25 (m, 1H), 0.55 (q, 2H), 0.35 (q, 2H) ppm.



(dd, 1H), 4.25 (d, 2H), 2.25 (s, 3H), 1.25 (m 1H), 0.55 (q, 2H), 0.35 (q,
2H) ppm 36 Exanple 5A

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

carbonyl)am no]-1 H imdazol e-2-carboxylic acid HN O~-F ~HNOF ~ \\ HO ~
N1 O--1J The preparation takes place in analogy to Exanple 4A. Yield:
10.2 g (93% of theory) LCM (Method 4): R =1.87 min. M (ESI*): mz =
385 [MtH ' 'H NWR (400MHz, DVMBO-d6)36 S = 8.6 (s, 1H), 8.4 (s, 1H), 7.55 (d,
2H), 7.4 (s, 1H), 7.25 (d, 2H), 4.25 (d, 2H), 1.25 (m 1H), 0.55 (q, 2H),
0.35 (g, 2H ppm Exanple 6A 1-Butyl-4-({[(4-chloro-2-methyl phenyl)am noj
car bopyhpiik @) - 1 Him dazol e-2- carboxylic acid 37 H3C HN C

1-(Cyclopropylmethyl)-4-[({[4-(trifluoromethoxy)phenyl]amino}carbonyl)amino]-1H-
imidazole-2-carboxylic acid

° L
T

The preparation takes place in analogy to Example 4A.
Yield: 10.2 g (93% of theory)
LC-MS (Method 4): R = 1.87 min.
C MS (ESr): m/z = 385 [M+H]* .

IH-NMR (400MHz, DMSO-ds): & = 8.6 (s, 1H), 8.4 (s, 1H), 7.55 (d, 2H), 7.4 (s, 1H),
7.25 (d, 2H), 4.25 (d, 2H), 1.25 (m, 1H), 0.55 (q, 2H), 0.35 (q, 2H) ppm.

Example 6A

1-Butyl-4-({[(4-chloro-2-methylphenyl)amino]carbonyl}amino)-1H-imidazole-2-

carboxylic acid



HNOI HO N6 ~IIf N 1 CH3 The preparation takes place in analogy to
Exanple 4A. Yield: 2.2 g (93% of theory) LGMS (Method 4): R = 1.83 mn.
M5 (ESP): mz = 351 [MtH]' 'H NWR (300MHz, DMSO-d6): 8 = 9.35 (s, 1H), 8.0
(d, 1H, 7.3 (s, 1H), 7.25 (d, 1H), C 7.2 (dd, 1H), 4.35 (tr, 2H), 2.25 (s,
3H), 1.7 (quintet, 2H), 1.25 (sextet, 2H), 0.9 (tr, 3H) ppm Exanple 7A
1-Butyl-4-[([ [4-(trifluoronethoxy)phenyl]

am no] car bonyl )am no] - 1H i m dazol e-gi carboxylic acid 38 HNO /F ~ ~ Y-F
HNAI O F/ N HO

HN Cl

The preparation takes place in analogy to Example 4A.

Yield: 2.2 g (93% of theory)

LC-MS (Method 4): R = 1.83 min.

MS (ESI*): m/z = 351 [M+H}*

'H-NMR (300MHz, DMSO-d¢): & = 9.35 (s, 1H), 8.0 (d, 1H), 7.3 (s, 1H), 7.25 (d, 1H),

0 7.2 (dd, 1H), 4.35 (tr, 2H), 2.25 (s, 3H), 1.7 (quintet, 2H), 1.25 (sextet, 2H), 0.9 (tr,
3H) ppm.

Example 7A

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



N CH3 The preparation takes place in analogy to Exanple 4A. Yield: 2.05 g
(96% of theory) LGMs (Method 4): Rt = 1.96 mn. M (ESI'): mz = 387

[ MPFH* ' H-NWR (300MHz, DVMSO-d6): S = 9.0 (s, 1H), 8.9 (s, 1H), 7.55 (d, 2H),
7.3 (s, 1H), 7.25 (d, 1H), 4.35 (tr, 2H), 1.7 (quintet, 2H), 1.25 (sextet,
2H), 0.9 (tr, 3H ppm Exanple 8A 4-[(([4-(Trifluoromethoxy)phenyl] am no)
carbonyl) amno]- 1 -[4-(trifluoronethyl)benz- yl]-I1Himdazol e-2-carboxylic
acid 39 HNO'FHNOF NHON j1&lj ° 1 F FF Preparation in analogy to
Exanple 4A. Yield: 15.2 g (100% of theory) LC- M5 (Method 2): Rt = 2.46 mn.

The preparation takes place in analogy to Example 4A.
Yield: 2.05 g (96% of theory)

LC-MS (Method 4): R = 1.96 min.

MS (ESI*): m/z = 387 [M+H]*

TH-NMR (300MHz, DMSO-de): & = 9.0 (s, 1H), 8.9 (s, 1H), 7.55 (d, 2H), 7.3 (s, 1H),
7.25 (d, 1H), 4.35 (tr, 2H), 1.7 (quintet, 2H), 1.25 (sextet, 2H), 0.9 (tr, 3H) ppm.

Example 8A

4-[({[4-(Trifluoromethoxy)phenyljamino}carbonyl)aminoj-1-[4-(trifluoromethyl)benz-

yl}-1H-imidazole-2-carboxylic acid



M5 (ESI'): mz = 489 [ MrH ' 'H NWR (300MHz, DMSO-d6): S = 9.15 (s, 1H), 9.05
(s, 1H, 7.75 (d, 2H, 7.55 (d, 2H), 7.45 (s, 1H), 7.35 (d, 2H), 7.25 (d,
2H), 5.7 (s, 2H) ppm Exanple 9A 4-([[(4-Chl oro-2-net hyl phenyl)am no]
carbonyl} am no)-1-[4-(trifluoronethyl)benz- yl]-IHimdazol e-2-carboxylic
acid 40 HC HNC HNON HO , N O1F F F Preparation in analogy to
Exanple 4A Yield: 15.6 g (100% of theory) LCM (Method 4): R = 2.23 mn.
M5 (ESI'): mz = 453 [ MtH * ' H- NWVR gg%OOM—Iz, DMSO-d6): S = 9.5 (s, 1H), 7.95
(d, 1H), 7.75 (d, 2H), 7.4 (d, 2H),”70 7.35 (s, 1H), 7.25 (s, 1H), 7.15 (d,
1H), 5.75 (s, 2H), 2.25 (s, 3H) ppm Exanpl e 10A Et hyl

1-met hyl -4-nitro-1H i m dazol e- 2- car boxyl at e

1—@—

HN F

HO

0

Preparation in analogy to Example 4A.
Yield: 15.2 g (100% of theory)

LC-MS (Method 2): Ry = 2.46 min.

MS (ESI*): m/z = 489 [M+H]*

IH-NMR (300MHz, DMSO-ds): & = 9.15 (s, 1H), 9.05 (s, 1H), 7.75 (d, 2H), 7.55 (d, 2H),
@ 745 1H),7.35(d, 2H), 7.25 (d, 2H), 5.7 (5, 2H) ppm.

Example 9A

4-({[(4-Chloro-2-methylphenyl)amino]carbonyl}amino)-1-[4-(trifluoromethyl)benz-
yl}-1H-imidazole-2-carboxylic acid



NO H3CON O CH3 41 6.80 g (36.7 nmol) of ethyl

4-nitro-1H i m dazol e- 2-carboxyl ate are dissolved in 140 m of acetone, and
11.2 g (80.8 nmol) of potassiumcarbonate and 4.57 M (73.5 mmol ) of

i odonet hane are added. The mixture is then stirred at 60C for 4 h.

According to TLC (cycl ohexane/ ethyl acetate 2:1), the starting material has
been converted conpletely. After cooling, the mxture is filtered, the
residue is washed w th dichloronmetfane and the filtrate is freed fromthe
solvent. The solid obtained is dried in vacuo. Yield: 7.0 g (95% of
theory) LC-M5 (Method 5): R, = 1.40 mn. WM (ESI*): mlz = 200 [1\4+H *

1H NVR (400MHz, DVMSO-d6): S = 8.64 (s,~.1H), 4.35 (g, 2H), 3.99 (s, 3H), 1.34
(t, 3H). Exanple 11A Ethyl 4-am no- t hyl - 1Hi mi dazol e- 2- car boxyl ate NHZ
H3CO j( O CH3 0.50 g (2.5 mmol ) of etpy

1-nmet hyl -4-nitro-1H i m dazol e- 2- can

=6l di ssol ved

Preparation in analogy to Example 4A.
Yield: 15.6 g (100% of theory)

LC-MS (Method 4): R = 2.23 min.

MS (ESI*): m/z = 453 [M+H]*

IH-NMR (300MHz, DMSO-de): = 9.5 (s, 1H), 7.95 (d, 1H), 7.75 (d, 2H), 7.4 (d, 2H),
© s (s, 1H), 7.25 (s, 1H), 7.15 (d, 1H), 5.75 (s, 2H), 2.25 (s, 3H) ppm.

Example 10A

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

NO,
) \ﬂ
Hacvo\n/(N
|
O CH,



in 7.5 mM of ethanol, 0.13 g (0.13 nmol) of palladi umon-carbon (10% are
added and the m xture is hydrogenated at 3 bar for 12 h. The reaction
solution is then filtered through kieselguhr and the filtrate is
concentrated. The residue is dried in vacuo and reacted further w thout
further purification. 42 Yield: 0.42 g (99% of theory) LCGM5 (Method 1): Rt
=1.59 mn. M (ESI'"): mz = 170 [MH "' 'H NWR (400MHz, DMSO-d6): S = 6.47
(s, 1H), 4.55 (bs, 2H), 4.19 (q, 2H)y; 3.80 (s, 3H), 1.28 (t, 3H). Exanple
12A Ethyl 1-nmethyl-4-[({ [4- (trlfluororrethoxy)phenyl]

am no} car bonyl ) am no] - 1H i m dazol e- 2-carboxylate - NH-/<0 H3CO H/ OF

rN F er o 1.46 21 | ), of . .
4 (tri PETG Sed HBR pringiot stBiidora P ol daatbdylate p3rey issolrEd ol ) of
ethyl f4@miInef Iacéfah@ybnhm.mgdm trdol 260 pEMsalf Cabnate and 4.57 ml
(73.5 mmol) of iodomethane are added. The mixture is then stirred at 60°C for 4 h.
According to TLC (cyclohexane/ethyl acetate 2:1), the starting material has been
converted completely. After cooling, the mixture is filtered, the residue is washed
with dichloromethane and the filtrate is freed from the solvent. The solid obtained is

dried in vacuo.
. Yield: 7.0 g (95% of theory)
LC-MS (Method 5): R¢ = 1.40 min.
MS (ESI*): m/z = 200 [M+H]*
'H-NMR (400MHz, DMSO-de): § = 8.64 (s, 1H), 4.35 (q, 2H), 3.99 (s, 3H), 1.34 (t, 3H).

Example 11A

Ethyl 4-amino-1-methyl-1H-imidazole-2-carboxylate

NH
) \§
H3C\/O\ﬂ/<N
|
O CH,

0.50 g (2.5 mmol) of ethyl 1-methyl-4-nitro-1H-imidazole-2-carboxylate are dissolved
in 7.5 ml of ethanol, 0.13 g (0.13 mmol) of palladium-on-carbon (10%) are added
and the mixture is hydrogenated at 3 bar for 12 h. The reaction solution is then
filtered through kieselguhr and the filtrate is concentrated. The residue is dried in

vacuo and reacted further without further purification.



thesis in analogy to Exanple 4A step 3, or also according to Tetrahedron
Lett. 2003, 44, 1607 and the literature cited therein) in 50 mM of THF, and
the m xture is stirred at roomtenperature overnight. The reaction m xture
is filtered and the filtrate is concentrated in vacuo and purified

chromat ographically. Yield: 860 ng (62% of theory) LC M (Method 5): Rc =
2.41 mn. 43 M (ESI'"): mz = 373 [MtH ' 1H NWVR (300MHz, DMSO-d6): 5 = 8.98
(bs, 2H), 7.55 (m 2H), 7.36 (s, 1H 7.29 (m 2H), 4.28 (g, 2H), 3.91 (s,
3H), 1.30 (t, 3H). Exanple 13A

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

' 't - b i id HONOF HO~HF CH3 835
?21. ggkﬁérgﬁ?q%%a@?%s?fztbeﬂﬁayfxz I[ ?{ ?ZI (trifluoronmethoxy)phenyl]am no} ggr b-

onyl )am no] - 1H-i m dazol e- 2- car boxyl ate are suspended in 5 m of ethanol and
12 mM of tetrahydrofuran. Wth ice cooling, 2 m (25 mol) of a 50% aqueous
sodi ukC-MpdMsthe@ 1R eti-dhmine added. The reaction mixture is stirred at
roomtenperature overnight and then, with ice cooling, acidified with 1IN
hydrochl oric acid. The solution is extracted with dichloronethane. The

or ganiMs @3aganis=a90¢enHat ed in

-~ 'H-NMR (400MHz, DMSO-d¢): 8 = 6.47 (s, 1H), 4.55 (bs, 2H), 4.19 (q, 2H), 3.80 (s,
3H), 1.28 (t, 3H).

Example 12A

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

imidazole-2-carboxylate
H O
N\<
N N oF
H3C\/0 / \; HO >LF
| F
O  ¢H,

Under argon, 1.46 g (7.21 mmol) of 4-(trifluoromethoxy)phenyl isocyanate are added
to 1.22 g (3.61 mmol) of ethyl 4-amino-1-methyl-1H-imidazole-2-carboxylate (syn-
thesis in analogy to Example 4A step 3, or also according to Tetrahedron Lett. 2003,
44, 1607 and the literature cited therein) in 50 ml of THF, and the mixture is stirred
at room temperature overnight. The reaction mixture is filtered and the filtrate is

concentrated in vacuo and purified chromatographically.
Yield: 860 mg (62% of theory)

LC-MS (Method 5): R = 2.41 min.



vacuo. The residue is purified by preparative HPLC. Yield: 346 ng (44% of
theory). LC-M (Method 4): Rt =1.62 min. M (ESP): mlz = 345 [M+H]' 44
"H NVR (400MHz, DMSO-d6): S = 9.33 (bs, 1H), 8.98 (bs, 1H), 7.55 (m 2H)
7.30 (s, 1H), 7.28 (m 2H), 3.90 (s, 3H), Exanple 14A

1- (S-Methyl pyridin-2-yl)piperazine H3C\ /NHN Step 1

1-(tert-Butyl oxycarbonyl)-4-(S-nmethyl pyridin-2-yl)piperazine O H3C-/:\NN
O H3CG-~-CH3 CH3 C Under an argon nosphere, 2.50 g (19.6 mmol) of

2- met hyl - 5-chl oropyri di ne and 4. 38 (23.5 mmol ) of

N-(tert- butyloxycarbonyl)piperazine are dissolved in 50 m of absolute
tol uene. 2.26 (23.5 mmol ) of sodiumtert-butoxide, 0.37 g (0.59 mmol) of
Bl NAP HﬁdEQPBGUQFf@7%5WWﬁ$l) of trls(dlbenzylldeneacetone)dlpaIIadlun1are
then added, and the mixture is heated at 70C for 12 h. After cooling,

di et hyl ether is

'H-NMR (300MHz, DMSO-de): 8 = 8.98 (bs, 2H), 7.55 (m, 2H), 7.36 (s, 1H), 7.29 (m,
2H), 4.28 (q, 2H), 3.91 (s, 3H), 1.30 (t, 3H).

Example 13A

1-Methyl-4-[({[4-(trifluoromethoxy)phenyl}lamino}carbonyl)amino}-1H-imidazole-2-
‘ carboxylic acid

¢
Hozl/z;g ”—Q'T}/_F
CH,

835 mg (2.13 mmol) of ethyl 1-methyl-4-[({[4-(trifluoromethoxy)phenyllamino}carb-
onyl)amino]-1H-imidazole-2-carboxylate are suspended in 5 ml of ethanol and 12 ml
of tetrahydrofuran. With ice cooling, 2 ml (25 mmol) of a 50% aqueous sodium
O hydroxide solution are added. The reaction mixture is stirred at room temperature
overnight and then, with ice cooling, acidified with 1N hydrochloric acid. The
solution is extracted with dichloromethane. The organic phase is concentrated in

vacuo. The residue is purified by preparative HPLC.
Yield: 346 mg (44% of theory).
LC-MS (Method 4): Re = 1.62 min.

MS (ESI*): m/z = 345 [M+H]J*



added to the reaction mxture, the mxture is washed three tines with a
saturated sodiumchloride solution and dried over sodiumsulfate and the
solvent is renoved in vacuo. The residue is purified by flash
chromat ogr aphy (cycl ohexane/ ethyl acetate 9:1). 45 Yield: 5.27 g (97% of
theory). LC-Ms (Method 4): R = 1.26 min. WM (ESI'): mz = 278 [ MtH'

"H NWR (300MHz, CDC13): S = 8.02 (d, 1H), 7.34 (dd, 1H), 6.59 (d, 1H), 3.55
(m 4H), 3.45 (m 4H), 2.21 (s, 34k, 1.49 (s, 9H). Step 2

1- (5-Methyl pyridin-2-yl) piperazine H3C| / NNH N 3.47 g (12.5 mmol) of
1-(tert-butyl oxycarbonyl)-4- (5 nethylpyridin 2-yl ) pi perazine are dissolved

in 1G | 1 f - hy d di oxane
(4 mlfmggddaiégg DMﬁyd% u9r g%%‘és rsm%rre% Q gﬁ‘??f;ssggh%m §3§1r}§’ture is
t hen 11)p7ca8(ni, X)) 3e000(s} 3td), r esi due i s render ed al kal i ne using a 1M aqueous

sodi um hy- droxide solution and extracted several tines with
di chl oronet hane. The conbi ned organic phases are dried over sodium sulfate,

conceﬁag; ﬁ,_d% ggd dried in vacuo. Yield: 2.18 g (98% of theory). LGCMS

( Met i =0.38 nin. M (ESP): mz = 177 [MH

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

o) H30—<\j:>—N NH
N/

Step 1

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

/- \ 2
\_/
H30—€0H3
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 then
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 and dried over sodium sulfate and the solvent is removed
in vacuo. The residue is purified by flash chromatography (cyclohexane/ethyl acetate
9:1).



46 'H NWR (300MHz, CDC13): S = 8.02 (d, 1H), 7.32 (dd, 1H), 6.59 (d, 1H)),
3.45 (m 41-1), 3.00 (m 4H), 2.20 (s, 3H). Exanple 15A 1 -Ethyl-4-
[ (([4-(trifluoronmethoxy)phenyl] am no) carbonyl) am no]-1Hi m dazol e- 2-
carboxylic acid CH- NON~ CF3 HO/ N/ N CH3 The preparation takes
pl ace in analogy to Exanple 13A. Yield: 425 ng (91% of theory). LC M
(Method 5): R =1.94 min. M (ESP): mz = 359 [MtH' ' H NVR (300MHz,
DVMSO-d6): S = 10.3 (bs, 1H), 7.67 ( 2H), 7.24 (s, 1H), 7.20 (m 21-1),
4.45 (q, 2H), 1.33 (t, 3H). Exanpl e426A
1-Butyl-4-[(([4-(trifluoronethyl)phenyl] am no) carbonyl) amno] -1
H i m dazol e-2- carboxylic acid 47

Yield: 5.27 g (97% of theory).

LC-MS (Method 4): R¢ = 1.26 min.
MS (ESI*): m/z = 278 [M+H]*

'H-NMR (300MHz, CDCl3): 8 = 8.02 (d, 1H), 7.34 (dd, 1H), 6.59 (d, 1H), 3.55 (m, 4H),
3.45 (m, 4H), 2.21 (s, 3H), 1.49 (s, 9H).

Step 2

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

3.47 g (12.5 mmol) of 1-(tert-butyloxycarbonyl)-4-(5-methylpyridin-2-yl)piperazine
are dissolved in 10 ml of dioxane, and 31 ml (125 mmol) of hydrogen chloride in
c dioxane (4 molar) are added. The mixture is stirred at RT for 2 h. The mixture is then
concentrated and the residue is rendered alkaline using a 1M aqueous sodium hy-
droxide 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 5): R¢ = 0.38 min.

MS (ESI*): m/z = 177 [M+H]*



HN CF3 HN~O N~ HO 1i |I(

Exanple 13A. Yield: 1.71 (90% of theory) LCGMs (Method 2): R = 2.13 mn.
M5 (ESI'): mz = 371 [MtH)' 'H NWR (300MHz, DVMSO-d6): S = 9.30 (bs, 1H),
9.03 (bs, 1H), 7.64 (m 4H), 7.36 (s, (r) 1H, 4.35 (t, 2H), 1.68 (quintet,
2H), 1.26 (sextet, 2H), 0.89 (t, 3H). Exanple 17A

1- (5- Fl uoropyridin-2-yl)piperazine F ~HN Wth stirring, 500 ng (2.84
mol ) of 2-brono-5-fluoropyridine apd 1.22 g (14.2 mmol) of piperazine are
heated at 150C for 24 h. After cooling, excess pipera 48 zine is distilled
off in vacuo (Kugelrohr, 1.5 nbar, 120C). The residue is purified by flash

s I e S A D SRR

3.00 (m, 4H), 2.20 (s, 3H).

N CH3 The preparation takes place in analogy to
g

Example 15A

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

carboxylic acid

H \
N—< CF,
N 0
wo. M \i
N
N
CH,
The preparation takes place in analogy to Example 13A.
Yield: 425 mg (91% of theory).
LC-MS (Method 5): R; = 1.94 min.
MS (ESI*): m/z = 359 [M+H]*

IH-NMR (300MHz, DMSO-de): & = 10.3 (bs, 1H), 7.67 (m, 2H), 7.24 (s, 1H), 7.20 (m,
2H), 4.45 (q, 2H), 1.33 (t, 3H).

Example 16A

1-Butyl-4-[({[4-(trifluoromethyl)phenyl]amino}carbonyl)amino]-1H-imidazole-2-

carboxylic acid



M5 (DCl): mlz = 182 [ MftHJ* C ' H- NVR (400MHz, DMSO-d6): S = 8.07 (d, 1H),
7.48 (td, 1H), 6.82 (dd, 1H), 3.32 (t, 4H), 2.78 (t, 4H) . Exanple 18A

1- (5-Bromopyridin-2-yl)piperazine Br \ ~NH N C The preparation takes pl ace
in anal ogy to Exanple 17A. Yield: 827 ng (81%of theory). LC-MS (Method 1):
R =202 mMn. M (ESI*): mz = 242 [MtH * ' H NWR (300MHz, DVMSO-d6): S =
8.15 (d, 1H), 7.65 (dd, 1H), 6.79 (d, 1H, 3.38 (m 4H), 2.74 (m 4H). 49
Exanpl e 19A 1-(5- Met hoxypyridin-2-yl)piperazine / r -1 H H3CO\ NN
~~~/~J, ~, The preparation takes pface in anal ogy to Exanple 14A. Yield:
91 mg (90% of theory).

The preparation takes place in analogy to Example 13A.
Yield: 1.71 g (90% of theory)

LC-MS (Method 2): R; = 2.13 min.

MS (ESI¥): m/z = 371 [M+H]J*

IH-NMR (300MHz, DMSO-de): & = 9.30 (bs, 1H), 9.03 (bs, 1H), 7.64 (m, 4H), 7.36 (s,
o 1H), 4.35 (t, 2H), 1.68 (quintet, 2H), 1.26 (sextet, 2H), 0.89 (t, 3H).

Example 17A

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

O e
\_/ \__/

With stirring, 500 mg (2.84 mmol) of 2-bromo-5-fluoropyridine and 1.22g
(14.2 mmol) of piperazine are heated at 150°C for 24 h. After cooling, excess pipera-



"H- NWVR (400MHz, CDC13): 8 = 7.94 (d, 1H), 7.15 (dd, 1H), 6.64 (d, 1H), 3.80
(s, 3H, 3.48 (m 4H), 3.00 (m 4H). Exanple 20A 4-[({ [4- (D fl uoronet hoxy)
phenyl] am no}carbonyl)am no]-1-nmethyl- | Him dazol e-2- carboxylic acid HN O
~F HNA\ OF N3 HO O CH3 The preparation takes place in anal ogy to Exanpl e
13A. Yield: 964 ng (81%of theory). 50 HPLC (Method 10): R = 3.57 mn. M
(ESI*): mz = 327 [MtH ' H NWR (400MHz, CDC13): 5 =8.9 (s, IH, 8.8 (s,

IH), 7.5 (d, 2H), 7.3 (s, 2H), 7.1, 1H, 7.09 (d, 2H), 3.9 (s, 3H).
Exanpl e 21A
1-[(2-Ethyl-4-nitro-1 Himdazol - 2-yl ) carbonyl ]-4-(pyridin-2-yl)pi perazine -~

N Nozzin'élhis Idis\ti’ﬂed off in vacuo (Kugelrohr, 1.5 mbar, 120°C). The residue is purified by
flash chromatography (dichloromethane/ethanol/conc. ammonia solution, 30:1:0.1).
Yield: 267 mg (52% of theory).
LC-MS (Method 9): R; = 8.07 min.

MS (DCI): m/z = 182 [M+H]*

'H-NMR (400MHz, DMSO-de): = 8.07 (d, 1H), 7.48 (td, 1H), 6.82 (dd, 1H), 3.32 (t,
4H), 2.78 (t, 4H).

Example 18A

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

Br—@N NH
N

The preparation takes place in analogy to Example 17A.
Yield: 827 mg (81% of theory).

LC-MS (Method 1): R; = 2.02 min.

MS (ESI*): m/z = 242 [M+H]*

'H-NMR (300MHz, DMSO-ds): & = 8.15 (d, 1H), 7.65 (dd, 1H), 6.79 (d, 1H), 3.38 (m,
4H), 2.74 (m, 4H).



N O ~CH3 A mxture of 1.23 g (5.06 mmol ) of ethyl

l-ethyl-4-nitro-1 Himdazol e-2-carboxylate (prepared in analogy to Exanple
10A) and 2.48 g (15.2 nmol) of N (pyridin-2- yl)piperazine is stirred at
100C overnight. For the work-up, the crude m xture obtained is purified by
preparative HPLC. 0.724 g (43% of theory) of product are obtained. HPLC

(Method 10): R, =3.19 min. M (ESP): mlz = 331 [MtH' 'H NVR (300MHz,
DMSO-d6): S =8.7 (s, 1H, 8.1 (m 14?) 7.55 (m 1H), 6.9 (d, 1H), 6.65
(dd, 1H), 4.2 (q 2H), 3.8 (m 4H), 65 (m 2H), 3.55 (m 2H), 1.4 (t, 3H).
51 Example 22A4 [(( [4-(D fluoronethoxy)phenyl] am noj

car bonyl )am no] - 1- butyl - 1H i m dazol e-2- carboxylic acid - a~\/, HNOF HN
\OF 19N CH3 The preparation takes place in anal ogy to Exanpl e 13A.

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

R A M
O \ / N NH
N

' The preparation takes place in analogy to Example 14A.
Yield: 91 mg (90% of theory).

'H-NMR (400MHz, CDCls): & = 7.94 (d, 1H), 7.15 (dd, 1H), 6.64 (d, 1H), 3.80 (s, 3H),
3.48 (m, 4H), 3.00 (m, 4H).

Example 20A

4-[({[4-(Difluoromethoxy)phenyljamino}cartbonyl)amino}-1-methyl-1H-imidazole-2-

carboxylic acid

The preparation takes place in analogy to Example 13A.

Yield: 964 mg (81% of theory).



Yield: 1.06 g (71% of theory). HPLC (Method 10): R = 4.046 mn. M (ESI'):
mz = 369 [ MtH' ' H NMR (400MHz, CDC13): S = 11.1 (s, 1H, 7.7 (d, 2H), 7.1
(t, 1H, 7.05 (m 3H, 4.5 (t, 2H, 1.7 (m 2H), 1.3 (m 2H, 0.9 (t, 3H).
Exampl e 23A 1-[(1-Methyl-4-nitro-1

H i m dazol - 2-yl ) carbonyl ] -4- (pyridi n-2-yl)pi perazine 52 NOz Ni O CH3 The
preparation takes place in analogy to Exanple 21A. C Yield: 4 g (72% of

t heory) HPLC (Method 10): Rc = 2.9%qgrin. M (ESP): mz = 317 [MtH =~ ' H NWR
(300MHz, DVMsO-d6): 8 = 8.6 (s, 1H), 8.15 (m 1H), 7.55 (m 1H), 6.9 (d, 1H),
6.7 (dd, 1H), 3.9 (m SH), 3.8 (m 2H), 3.7-3.5 (m 4H). Exanple 24A C

1- Met - - )l et hyl ) ph I '
car boml)(g@%b{o-él@{%z a%f?’énl?“z- yc?afbﬁ%l ? 2ma2?%j
MS (ESI*): m/z = 327 [M+H]*

'H-NMR (400MHz, CDCl;): 8 = 8.9 (s, 1H), 8.8 (s, 1H), 7.5 (d, 2H), 7.3 (s, 2H), 7.1 (t,
1H), 7.09 (d, 2H), 3.9 (s, 3H).

Example 21A

1-[(1-Ethyl-4-nitro-1H-imidazol-2-yl)carbonyl}-4-(pyridin-2-yl)piperazine

A mixture of 1.23 g (5.06 mmol) of ethyl 1-ethyl-4-nitro-1H-imidazole-2-carboxylate
o (prepared in analogy to Example 10A) and 2.48 g (15.2 mmol) of N-(pyridin-2-
yl)piperazine is stirred at 100°C overnight. For the work-up, the crude mixture
obtained is purified by preparative HPLC. 0.724 g (43% of theory) of product are

obtained.
HPLC (Method 10): Re = 3.19 min.
MS (ESI*): m/z = 331 [M+H]}*

IH-NMR (300MHz, DMSO-d¢): 5 = 8.7 (s, 1H), 8.1 (m, 1H), 7.55 (m, 1H), 6.9 (d, 1H),
6.65 (dd, 1H), 4.2 (g, 2H), 3.8 (m, 4H), 3.65 (m, 2H), 3.55 (m, 2H), 1.4 (t, 3H).



HN&CF3 N~ O HOAL NO CH3 53 The preparation takes place in anal ogy
to Exanple 13A. Yield: 168 ng (99% of theory). HPLC (Method 4): R = 1.57

mn. M (ESI*): mlz =329 [MH' (r) 'H NWR (400MHz, CDCl13): S = 9.80 (bs,

1H), 9.18 (bs, 1H), 7.65 (m 4H), 7.48 (s, 1H), 3.92 (s, 3H. C54

Exenmpl ary enbodi nents Exanple 1 N-|[

1- Methy[-2-[(4-pyridin-2-y[piperazin-1-yl)carbonyl]-1Himdazol-4-yl)-N -[4-
(trifluoronmethoxy)phenyl]urea H o Clg% aJ] HNNN~) \~\

Example 22A

4-[({{4-(Difluoromethoxy)phenyl]amino}carbonyl)amino]-1-butyl-1H-imidazole-2-
carboxylic acid

CH,

The preparation takes place in analogy to Example 13A.
Yield: 1.06 g (71% of theory).

HPLC (Method 10): R, = 4.046 min.

MS (ESI*): m/z = 369 [M+H]*

IH-NMR (400MHz, CDCly): 6 = 11.1 (s, 1H), 7.7 (d, 2H), 7.1 (t, 1H), 7.05 (m, 3H), 4.5
(t, 2H), 1.7 (m, 2H), 1.3 (m, 2H), 0.9 (t, 3H).

Example 23A

1-[(1-Methyl-4-nitro-1H-imidazol-2-yl)carbonyl]-4-(pyridin-2-yl)piperazine



N CH3 0 1.50 g (4.36 mvl) of Exanple 13A are dissolved in 30 nl of DV,
and 1.82 g (5.66 mmol) of
O (benzotriazol-1-yl)-N,N, N , N -tetramet hyl uroniumtetrafl uorobo- rate
(TBTU) and 266 ng (2.18 mmol ) of 4-di met hyl am nopyridi ne are added. After
the addition of 925 ng (5.66 muol) of 1-(pyridin-Z-yl)piperazine, the
mxture is stirred at RT for 4 h. The reaction mxture is purified by
RP-HPLC. Yield: 1.79 g (83%of theorz LCGM5 (Method 2): R, = 1.83 mn.
MS (ESI'): mz = 490 [ M+H' 1H—NI\/R OOMHz, DVMBO-d6): S = 8.89 (bs, 2H),
8.12 (d, 1H), 7.55 (m 3H, 7.29 (m 2H), 7.20 (s, 11-1), 6.88 (d, 1H),
6.68 (dd, 1H), 4.02 (bs, 2H), 3.77 (s, 3H, 3.71 (bs, 2H), 3.58 (bs, 4H).
55 Exanple 2 N-(1-Methyl-
[ 4- (5- et hyl pyri din-2-yl
-[4-(trifluoronethoxy)
(0.29 mol ) of Exanple 13

I pe

ceny

{‘bzm 1- yI]carbo | }-1Hi ni dazol - 4-yl) -
Jurea H3C \ | 2OCF3 NO NO CH3 100 nyg
ved |n 2 n1 of DMF, and 139 ng

w*

The preparation takes place in analogy to Example 21A.

Yield: 4 g (72% of theory)

HPLC (Method 10): R¢ = 2.99 min.

MS (ESI*): m/z = 317 [M+H]*

'H-NMR (300MHz, DMSO-dg): 8 = 8.6 (s, 1H), 8.15 (m, 1H), 7.55 (m, 1H), 6.9 (d, 1H),
6.7 (dd, 1H), 3.9 (m, SH), 3.8 (m, 2H), 3.7-3.5 (m, 4H).

Example 24A

1-Methyl-4-[({[4-(trifluoromethyl)phenyl]amino}carbonyl)amino]-1H-imidazole-2-

carboxylic acid



(0.44 mol ) of O (benzotriazol-1-yl)-N, N, N ,N -tetranethyl uronium

tetrafl uorobo- rate (TBTU) and 53 ng (0.44 mmol) of 4-di nethyl am nopyridi ne
are added. After the addition of 103 ng (0.58 nmol) of Exanple 14A, the

m xture is stirred at RT for 4 h. The reaction mxture is purified by
RP-HPLC. Yield: 103 ng (70% of theory). C LG M (Method 5): R = 2.01 mn.
M5 (ESI*): mz = 504 [MtH' ' H NWVR (300MHz, DVMSO-d6): S = 8.92 (bs, 2H),
7.99 (d, 1H, 7.54 (m 2H), 7.42 (dd 1H), 7.28 (m 2H), 7.20 (s, 1H), 6.80
(d, 1H), 4.00 (bs, 2H), 3.77 (s, 3HP3 3.72 (bs, 2H), 3.51 (bs, 4H), 2.16
(s, 3H. 56 Exanple 3 N-(2-{ [4-(5-Chloropyridin-2-yl)piperazin-|-yl]
carbonyl) -1-ethyl-1Him dazol-4-yl)-N- [4-(trifluoronethoxy)phenyl]urea C
i /' N Hhéd\p@phratidnNakesPliédin dhalogy to Example 13A.

Yield: 168 mg (99% of theory).
HPLC (Method 4): R = 1.57 min.
MS (ESI*): m/z = 329 [M+H]*

© IH-NMR (400MHz, CDCl3): § = 9.80 (bs, 1H), 9.18 (bs, 1H), 7.65 (m, 4H), 7.48 (s, 1H),
3.92 (s, 3H).



~ O CH3 The preparation takes place in analogy to Exanple 2. Yield: 55 ng
(68% of theory). LCGMs (Method 5): Rt = 2.76 mn. M (ESI*): mz = 538
[ MPH * ' H-NWVR (300MHz, DMSO-d6): 5 = 8.97 (bs, 11-1), 8.92 (bs, 1H), 8.14
(d, 1H, 7.65 (dd, 1H), 7.54 (m 2H), 7.28 (m 2H), 7.24 (s, 1H), 6.92 (d,
1H), 4.16 (q, 2H), 3.97 (bs, 2H), 3.72 (bs, 2H), 3.59 (bs, 4H), 1.32 (t,
3H). Exanple 4 N-(2-{
[ 4- (4- Met hoxyphenyl ) pi perazi n- 1-yl Jcar bonyl } - 1-nmet hyl -1 Him dazol -4-yl)-N -
[4-(trifluoronethoxy)phenyl]urea 5 HBCION NOF NO)LF N/ \, F OCH3
C The preparation takes place in analogy to Exanple 2. Yield: 35 ng (58% of
theorﬁ). LC-M5 (Method 4): R = 2.24 mn.

xemplary embodiments

Example 1

N-{1-Methyl-2-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]-1H-imidazol-4-yl}-N’-[4-

(trifluoromethoxy)phenyljurea

H
° Q. M
~ N CF,
N N

1.50 g (4.36 mmol) of Example 13A are dissolved in 30 ml of DMF, and 1.82g
(5.66 mmol) of O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium tetrafluorobo-
rate (TBTU) and 266 mg (2.18 mmol) of 4-dimethylaminopyridine are added. After
the addition of 925 mg (5.66 mmol) of 1-(pyridin-2-yl)piperazine, the mixture is
stirred at RT for 4 h. The reaction mixture is purified by RP-HPLC.

Yield: 1.79 g (83% of theory).

LC-MS (Method 2): R; = 1.83 min.

MS (ESI*): m/z = 490 [M+H]*

'H-NMR (400MHz, DMSO-de): 5 = 8.89 (bs, 2H), 8.12 (d, 1H), 7.55 (m, 3H), 7.29 (m,

2H), 7.20 (s, 1H), 6.88 (d, 1H), 6.68 (dd, 1H), 4.02 (bs, 2H), 3.77 (s, 3H), 3.71 (bs, 2H),
3.58 (bs, 4H).



M5 (ESP): mlz = 519 (M+H 1H NVR (400MHz, DMSO-d6): 6 = 8.89 (bs, 2H), 7.53
(m 2H), 7.28 (m 2H), 7.19 (s, 1H), 6.92 (m 2H), 6.84 (m 2H), 4.05 (bs,
2H), 3.75 (m 5H), 3.69 (s, 3H), 3.08 (bs, 4H). C Exanple 5
N-[4- (D fl uoronet hoxy) phenyl ]-N - (1-met hyl -2- ([ 4- (5- et hyl pyridin-2-yl)
pi perazin- 1l-yl]-carbonyl}-1Him dazol-4-yl)urea 58 H3IC N- ON-/ O -~"-F
N O CH3 C The preparation takes place in anal ogy to Exanple 2 from Exanpl e
20A. Yield: 17 ng (29% of theory). LCGM (Method 5): R =1.70 min. M
(ESP): mz = 486 [M+H' ' H NMVR (400M1z, DMBO-d6): S = 8.84 (bs, 1H), 8.77
(bs, 1H), 7.98 (d, 1H), 7.47 (m 2H), 7.42 (dd, 1H), 7.18 (s, 1H), 7.11 (t,
1H), 7.10 (m 2H), 6.80 (d, 1H), 4.01 (bs, 2H), 3.77 (s, 3H), 3.71 (bs,
2H), Esinples? 4H), 2.16 (s, 3H). The exanples of Table 1 are prepared in
anal ogy to Exanple 2.
N-(1-Methyl-2-{[4-(5-methylpyridin-2-yl)piperazin-1-yljcartbonyl}-1 H-imidazol-4-yl)-

N’-[4-(trifluoromethoxy)phenyljurea

100 mg (0.29 mmol) of Example 13A are dissolved in 2 ml of DMF, and 139 mg
(0.44 mmol) of O-(benzotriazol-1-yl)-N,N,N’,N'-tetramethyluronium tetrafluorobo-
rate (TBTU) and 53 mg (0.44 mmol) of 4-dimethylaminopyridine are added. After the
addition of 103 mg (0.58 mmol) of Example 14A, the mixture is stirred at RT for 4 h.
The reaction mixture is purified by RP-HPLC.

Yield: 103 mg (70% of theory).

LC-MS (Method 5): R = 2.01 min.

MS (ESI*): m/z = 504 [M+H]*

'H-NMR (300MHz, DMSO-de): 8 = 8.92 (bs, 2H), 7.99 (d, 1H), 7.54 (m, 2H), 7.42 (dd,

1H), 7.28 (m, 2H), 7.20 (s, 1H), 6.80 (d, 1H), 4.00 (bs, 2H), 3.77 (s, 3H), 3.72 (bs, 2H),
3.51 (bs, 4H), 2.16 (s, 3H).



59 Table 1: M5 LCG-MS Yield Ex. Mlar Starting Structure (ESI) R [mn] (%
of No. mass conpound [M-H* (nethod) theory) F 2.00 Exanple 6 "~ F
531.536 532 (4) 7A 67 2.60 Exanple 7 ) F F 560.574 561 72 (4) 7A " 2.70
Exanple 8 F 556.546 557 60 (2) 7A O ™" pip 3.00 Exanple 9 F 599.533 600 (5)
7A 57 )[ 2.94 Exanple 10 565.981 566 (5) 7A 72 60 M5 LC-MS Yield Ex. Mlar
Starting Structure (EM R [mn] (% of No. mass conpound [MtH' (nethod)
t heory)

56

Example 3

N-(2-{[4-(5-Chloropyridin-2-yl)piperazin-1-yljcarbonyl}-1-ethyl-1H-imidazol-4-yl)-N’-
[4-(trifluoromethoxy)phenyl]urea

N\ ’ HOOF
¢ Qﬁﬁﬁ S

AN

CH,

The preparation takes place in analogy to Example 2.
Yield: 55 mg (68% of theory).

LC-MS (Method 5): Rt = 2.76 min.

©

MS (ESI*): m/z = 538 [M+H]J*
IH-NMR (300MHz, DMSO-d¢): & = 8.97 (bs, 1H), 8.92 (bs, 1H), 8.14 (d, 1H), 7.65 (dd,

1H), 7.54 (m, 2H), 7.28 (m, 2H), 7.24 (s, 1H), 6.92 (d, 1H), 4.16 (q, 2H), 3.97 (bs, 2H),
3.72 (bs, 2H), 3.59 (bs, 4H), 1.32 (t, 3H).

Example 4

N-(2-{[4-(4-Methoxyphenyl)piperazin-1-yl]carbonyl}-1-methyl-1H-imidazol-4-y1)-N'-
[4-(trifluoromethoxy)phenyl]urea




4 2.77 Exanple 11 L,IrJ 555.558 556 62 (2) 7A \C~ LI \ / 3.06 Exanple

(r) 12 F 564.993 565 51 rl " (5) 7A HNC H, CHryJ 2.16 Exanple 13
545.563 546 42 (5) 7A F 2.55 Exanple 14 C ° ~~ F 561.562 562 (5) 7A 72
op -Cqqpp Exanple 15 U FI F 549.526 550 2.65 7A 40

57

N~ N H\Q\OF
QW/EN—\X\Q F>LF

3
e The preparation takes place in analogy to Example 2.

Yield: 35 mg (58% of theory).

LC-MS (Method 4): R; = 2.24 min.

MS (ESI*): m/z = 519 [M+H]*

'H-NMR (400MHz, DMS$O-d¢): 8 = 8.89 (bs, 2H), 7.53 (m, 2H), 7.28 (m, 2H), 7.19 (s,

1H), 6.92 (m, 2H), 6.84 (m, 2H), 4.05 (bs, 2H), 3.75 (m, 5H), 3.69 (s, 3H), 3.08 (bs,
4H).

(@

Example §

N-[4-(Difluoromethoxy)phenyl]-N'-(1-methyl-2-{[4-(5-methylpyridin-2-yl)piperazin-
1-yl]-carbonyl}-1H-imidazol-4-yl)urea



o (4) Exanmple 17A &-1 2.88 Exanple 16 ~' ~ ~ FX 609.444 609 (4) 7A 77 61
M5 LC-MS Yield Ex. Mdlar Starting Structure (ESI) R [mn] (% of No. nass
conmpound [MtH]' (method) theory) a \ {~ p tr Exanple 17 F 610.432 610 2.78

81 N (4) 7TANN> p~" i F 1.72 Exanple 18 LN G F)LF 503. 483 504 47 N (4)
15A O H,,C it ----- 19 p XF 2.36 Exanple 532.52 533 72 N 0 (4) 15A
58
H,C
—

/ H
N N N NOO
Qw/zvﬁ \\<o F>\F

@ The preparation takes place in analogy to Example 2 from Example 20A.
Yield: 17 mg (29% of theory).
LC-MS (Method 5): Ry = 1.70 min.
MS (ESI*): m/z = 486 [M+H]*
'H-NMR (400MHz, DMSO-ds): & = 8.84 (bs, 1H), 8.77 (bs, 1H), 7.98 (d, 1H), 7.47 (m,
2H), 7.42 (dd, 1H), 7.18 (s, 1H), 7.11 (t, 1H), 7.10 (m, 2H), 6.80 (d, 1H), 4.01 (bs, 2H),

3.77 (s, 3H), 3.71 (bs, 2H), 3.50 (bs, 4H), 2.16 (s, 3H).

The examples of Table 1 are prepared in analogy to Example 2.



H C K C20 ~~~ OF 517.509 518 1.94 Exanple 22 4 (5) 15A H, H 2.80 Exanple

21 N~N-QO -F 571.48 572 (5) 15A 0 28 N(

70

. N

F (5) 15A O 4H, H 2.75 Exanple 23 F 557.453 558 79

LC-MsS Yield Ex. Molar Starting Structure (ESI) R

22 ~ 528.493 529 2.55 Exanpl e
(5) 13A a H 62 M

[mn] (%of No. mass

conmpound [M+H]® (nethod) theory)
59
Table 1:
MS LC-MS Yield
Ex. Molar Starting
Structure (ESI) | R¢ [min] (% of
No. mass compound
[M+H]*| (method) theory)
S vt
' A~ O)L 2.00 Example
6 = (3 ° ¢ 7531536 | 532 P 67
o (4 (4) 7A
o "
OFH:
QN H-(N’Qﬂ)[ 2.60 Example
7 Lo /7| 560574 | 561 “ A 72
.
N h
[/
S O nﬁ“‘@‘f}& 2.70 Example
8 NT)[ﬁ 5 /| 556.546 | 557 60
) (; 2) 7A
CH,
© M O
. qF 3.00 Example
9 (:%rz\“~§ 2| 599.533 | 600 s 7A? 57
.
Cl
My w10
M~ 3, 2.94 Example
10 E:Rri:§ b | ses.981 | 566 . 7AP 72
.




N F 2.67 Exanple 24 FY-F 523.901 524 (5) 13A 50 01, N " 2.45 Exanple 25 N
a ~( 514.466 515 74 (5) 13A 26 1j"1(p~ 2.58 Exanple 567.364 567 (4) 13A
52 F  Exanple 2.26 13A 27 NN~ F 507.446 508 37 (4) Exanple 17A & p~(
2.46 Exanple 28 F F 568.352 568 (4) 13A 71 ql~ N |F~ 2.18 Exanple 29 N\N
(F 519.482 520 (5) 13A 72 NO1J/ F

60
MS | LC-MS Yield
Ex. Molar Starting
Structure (ESI) | R [min] (% of
No. mass compound
[M+H]*|{ (method) theory)
Nh
f
N R ‘@“3[ 2.77 Example
11 st 7/ 1 555.558 | 556 62
gré: (2) 7A
cH,
e N H“ @ 3.06 Example
12 Q\rﬁ\ ° /7| 564.993 | 565 P 51
) J) (5) 7A
H,C
LN
A N_<:>
O M i 2.16 Example
13 "Yd ’ | 545563 | 546 42
Iy (5) 7A
o4,
éCHa
//
N S FL(LQ—OF 2.55 Example
14 st /7| 561.562 | 562 72
T (5) 7A
© Q
N W q Example
N\
y i (= . 2.65 7A
15 Ow,ﬁ 6 | 40526 | 550 40
L "\ 4) Example
17A
Br.
Q i
] WP 2.88 | Example
16 Orq\ o Y| 609.444 | 609 P 77
4 KL j 4) 7A
CH,




I,C', " 9-~MO0- 2.65 Exanple 30 ~~* 1 0 F 563.966 564 (4) SA 50 1~ 63 M5
LC-I\/IS Yield Ex. Mdlar Starting Structure (EM Rt [mn] (% of No. nass

conmpound [M+tH* (nmethod) theory) U p ~b 2.94 Exanple 31 N)F 597.518 598
48 (5) 5A b N-0O' 2.11 Exanple 32 ~ ~ F 543.547 544 (5) SA59 \_o | | ~p
2.66 Exanple 33 " gl 554.531 555 (5) SA51 o F an Exanple 2.49 SA 34
F547.51 548 37 (4) Exanple
61
MS | LC-MS Yield
Ex. Molar Starting
Structure (ESI) | Rt [min] (% of
No. mass compound
[M+H]*| (method) theory)
OOFF 2.78 Example
17 k "X | 610432 | 610 P 81
KL (4) 7A
9 "
, L WY 1.72 | Example
C 18 O ,—§“<o | 503.483 | 504 P 47
‘rEN (4) 15A
° J
\O\N N‘( Do f 2.36 Example
19 O 71}1‘(" Yol 532.52 | 533 P 72
YL)N g (4) 15A
e
A e 1.94 Example
20 O N{‘(o el 517.509 | 518 P 22
Yl"k g (5) 15A
cH,
P . K 2.80 Example
21 ~ Oy | s7as | 572 P 28
(@) hnr@ b, ) 15A
© l\CH
N\
A i 2.55 Example
22 0) “-(O—Q“’)L 528.493 | 529 P 70
\rd ¢ (5) 15A
s
cH,
9 4 2.75 Example
23| Ty H‘Q“}L 557.453 | 558 P 79
k/w/@ B ©) 13A
¢ L




01 17A rC~ " jpp 608.417 608 (~j Ex SAple 86 35Jr ° O1 F"~~ " pro\ F
2.13 Exanple 36 515.537 516 79 p (2) 16A 64 M5 LC-MS Yield Ex. Ml ar
Starting Structure (ESI) RL [mn] (%of No. mass conpound [MtH =~ (et hod)
theory) N\ | ~(Ci F 2.69 Exanple 37 540.547 541 65 (2) 16A H ~C p 1.90
Exanpl e 38 487.49 488 71 (5) 24A |f~N
62
MS LC-MS Yield
Ex. Molar Starting
Structure (ESI) | R¢[min] (% of
No. mass compound
[M+H]*| (method) theory)
L Wy 2.67 Example
24 O 7{ S | 523.901 | 524 ) 3 /f 50
Z’/Li‘n (
"\
L H 2.45 Example
25 o 'H‘@“’)LF 514.466 | 515 P 74
@) k’"rd o ; (5) 13A ,
@ { 2.58 Example
N H p
26 ~ O, | 567.364 | 567 52
O?rﬁ 5 7 A (4) 13A
o (':H,
F\C/\ Example
A . 2.26 13A
27 O “‘{,’O‘L 507.446 | 508 37
N)'/l_ﬁ 4) Example
Iy
o 17A
\C'E ‘< Mo 2.46 Example
28 0 ”‘@ V.| 568352 | 568 P 71
rz‘ﬁ F (4) 13A
© L
o
Ty O 218 | Example
29 ™ ~g1 >[_ 519.482 | 520 72
&/NH_X (5) 13A
N ™ &L(LQﬂBL 2.65 Example
30 U 7—§ > /7| 563.966 | 564 50
YL% (4) 5A




CM N N 39 r 498.47 499 2.50 Exanple 43 (5) 24A Exanple 40

N-{1- (Cycl opropyl net hyl ) -2-[ (4-pyridi n-2-yl pi perazi n-1-yl)carbonyl]-1Him da
zol-4- v yl}-N-[4-(trifluoromethoxy)phenylJurea O NN NN FOYNHN FF
O65 57.6 ng (0.15 nmml) of Exanple SA are dissolved in 0.5 m of DWW, and
59.5 nmg (0.15 mml) of O (benzotriazol-1-yl)-N, N, N ,N -tetranethyl uronium
hexaf | uor ophos- phate (HBTU) and 15 ng (0.15 nmol) of triethylamne are
added. After the addition of 49 ngeg0.3 mmol) of N-(2-pyridyl)piperazine,
the mxture is stirred at RT for 16 h. The reaction mxture is purified by
RP-HPLC. Yield: 46 ng (58% of theory).

MS | LC-MS Yield
Ex. Molar Starting
Structure (ESI) | R¢ [min] (% of
No. ‘ mass - |compound
[M+H]*| (method) theory)
9 g 2.94 Example
31 ) S V.| 597.518 | 598 P 48
N),/QN\ £ 5 SA
HC -
- N 2.11 Example
C 0y 7—{(0 Yo 543547 | 544 P 59
YL% 5) 5A
"\
= ~C)- 2.66 Example
33 O {“& 3| 554531 | 555 P 51
WA F ) 5A
N= Example
i J/
AETN _(“‘C}w)& 2.49 5A
34 LY (Y 7 &~ 54751 | 548 37
Yk% 4) Example
17A
[:12
A as
) i 2.69 Example
C 35 Oﬁ/@‘( 2&’ 608.417 | 608 @ SAP 86
=N
A H_< :> \/F
N 2.13 | Example
36 A 5§15.537 | 516 79
) f (2) 16A
cH,




IS LG-MS (Method 5): Rt = 2.08 nin. M (ESI'): miz = 530 [M-H' ' H NWVR
(300MHz, DMSO-d6): 8 = 8.9 (s, 2H), 8.15 (d, 1H), 7.6-7.5 (m 3H), 7.25 (m
3H), 6.85 (d, 11-1), 6.7 (dd, 11-1), 4.05 (d, 2H), 4.00 (bs, 21-1), 3.75

(bs, 2H), 3.6-3.5 (m 4H, 1.75 (m 1H, 0.5 (g, 2H), 0.35 (g, 2H). The
exanpl es of Table 2 are prepared in analogy to Exanple 40. Table 2: ~r Ex.
Molar M5 (EI') LCMS Starting Yield [ng] Structure RR [mn] (% of No. nass
[ MMHJ (et hod) compound theory) ~ $42.9 Exanple 43.6 41 o r 527.458 527 N
| cc (2) 4A (49) C NCOCN, 66 Ex. Molar Ms (EI) LC-Ms Starting Yield [ ng]
No. Structure mass [MrH' RF [m n] conmpound (% of (nmethod) theory) IN N~ N

2. 55 Exampte23—3—42-C N1+ 51901 5] 9%/—\&?&6‘@‘451‘; A—(30)— Yield
Ex. Molar Starting
Structure (ESI) | R¢ [min] (% of
No. mass compound
[M+H]*|(method) theory)

> ™ i _Q‘Fﬁ 2.69 Example

37 A Yg § © 540.547 | 541 65
N (2) 16A

C

CH,

A Y g 1.90 Example
® 38 0 /{“\(‘,‘Qi 49749 | 488 | 24:’ 71
Z'igm
\/ { K F 2.50 Example
39 A Q*ﬁ 498.47 | 499 43
Qrﬁﬁf’ i ) 24A
N
3 1
CH,

Example 40

N-{1-(Cyclopropylmethyl)-2-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]-1H-imidazol-4-
yl}-N’-[4-(trifluoromethoxy)phenyljurea



, N 2.88 Exanple 21.6 43 N/ 542.566 543 F yN (2) SA (24) F

F Ol

\
yon, (), 2.75 Exanple 24.4 44 N 573.536 574 Fy (2) 5A (26) F NL O ("N
8 Exanple 28.5 45 }}}~" (,N546.529 547 F F N (2) 5A (33) O/ \ N

2.95 Exanple 42.4 46 N ~N 562.984 563 F O- (2) SA (47) F~ONd 0

anple 9.2 47 553.549 554 Flo (2) SA (9)

65
57.6 mg (0.15 mmol) of Example SA are dissolved in 0.5 ml of DMF, and 59.5 mg
(0.15 mmol) of O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophos-
phate (HBTU) and 15 mg (0.15 mmol) of triethylamine are added. After the addition
of 49 mg (0.3 mmol) of N-(2-pyridyl)piperazine, the mixture is stirred at RT for 16 h.
The reaction mixture is purified by RP-HPLC.
Yield: 46 mg (58% of theory).
LC-MS (Method 5): Ry = 2.08 min.
MS (ESI*): m/z = 530 [M+H]J*
'H-NMR (300MHz, DMSO-dg): & = 8.9 (s, 2H), 8.15 (d, 1H), 7.6-7.5 (m, 3H), 7.25 (m,
3H), 6.85 (d, 1H), 6.7 (dd, 1H), 4.05 (d, 2H), 4.00 (bs, 2H), 3.75 (bs, 2H), 3.6-3.5 (m,

4H), 1.75 (m, 1H), 0.5 (q, 2H), 0.35 (q, 2H).

The examples of Table 2 are prepared in analogy to Example 40.

Table 2:
LC-MS ' Yield [mg]
Ex. Molar | MS (EI) Starting
Structure R: [min] (% of
No. mass | [M+H]* compound
(method) theory)
[*]
N
S\j/[k"/\,[ 2.9 Example | 43.6
41 o \@\ 527.458| 527
Cl
CH,




FFNI 2.93 Exanple 25.2 48 N 1vN 642.042 642 OyN - .C (2) 9A (21)
NO CH 67 Ex. Molar Ms (EI) LG-Ms Starting Yield [ng]
Rt [mn] compound (NO of [+H * (nethod) theory) F F $QN N 612.06 612 2.3
Exanple 2.1 49 Ny I-, 9A(2) CH CHLFF CF " N 3.09 Exanple 36.4 50
646.598 647 N N (2) 8A (38) CH. Fes(
66
LC-MS Yield [mg]
Ex. Molar | MS (EI) Starting
Structure R; [min] (% of
No. mass | [M+H]* compound
(method) theory)
S\'j‘)k"/m . 2.55 Example 23.3
42 o & 519.01 | 519
_Q U\\\ ) 4A (30)
M 2.88 Example 21.6
© S\:L’)LO 542.566| 543 P
N ‘@L @) SA (24)
EEag -
FO
M 275 Example 24.4
44 S\J*)LQ 573.536| 574 P
N Q“o 2) 5A (26)
(s [
F &
b\\\;]\
DR 2.8 Example 28.5
45 ! @ 546.529| 547 P
e o Q ) 5A (33)
F:ﬂo@’” F
° g
N 2.95 Example 42.4
46 ! @ 562.984 563 P
f o d TL @) 5A (47)
. F—Ao K] (v
! _< >—
s
2.7 Example 9.2
47 3\/& Sy (553549 554 P
F OYN (2) SA (9)
Ao
0
N N 2.93 Example 25.2
48 0 \ﬂ\k/)«@ 642.042] 642 2 9Ap o
ass v

N LI

\

No. Structure mass



f FF/ 2.97 Exanple 16.3 51 IrN 677.568 678 (2) 8A (15) - NQF, ON F~

F 68 Exanple 52

N- (3, 5-Di fl uorophenyl )-N -(1-ethyl-2-[(4-pyridin-2-yl pi perazin-1-yl)carbonyl
]-1 H imdazol-4-yl}urea F i j N~\F HNONGI\ ~NN O LCH3 Firstly,
a spatula tip of Raney nickel and then 11 ng (0.23 mol) of hydrazine

67
LC-MS Yield [mg]
Ex. Molar |MS (EI) Starting
Structure Rt [min] (% of
No. mass | [M+H]J* compound
(method) theory)

w/lku/j 2.3 Example 2.1

49 N |\/N Ny 612.06 612
NG | (2) 9A (2)
CH,
FF
c FJQ@\\ 0
N 3.09 Example 36.4
50 ) \WN/‘L'ONQ 646.598| 647 2 8Ap a5
N
CH,

\Nw)j\ 2.97 Example 16.3
51

N M\l 677.568! 678
W k”\@ ) 8A (15)




hydrate are added to a solution of 50 ng (0.15 nmol) of
1-[(1-ethyl-4-nitro-1H i mdazol-2-yl)carbonyl]-4-(pyridin-2-yl)piperazine
in 6 M of absolute THF, and the mxture is then stirred for 1 h. Sodium
sulfate is added to the crude solution, which Cs then filtered through

ki esel guhr, and the filtercake is washed wth nethylene chloride. The
filtrate is concentrated in vacuo and taken up again in 6 m of THF, 28 ng
(0.18 mmol ) of difluorophenyl isocygnate and 2 ng of 1, 4-diazabicyc-

| o[ 2. 2. 2] oct ane are added and the m xture is stirred at roomtenperature.
After 1 h, the solvent is renoved on a rotary evaporator and the residue is
puri f igel Rhepara- tive HPLC. 20 ng (29% of theory) of product are

obt ai . (Method 10): R =3.94 min. M (ESI'): mz = 456 [MH * 69
'H NVR (300MHz, DMSO-d6): S = 8.5 (2s, 2H), 8.1 (m 1H), 7.55 (m 1H), 7.25
(s, 1H), /.15 ( 2H), 6.9-6.65 (m 3H, 4.2 (q, 2H), 3.9 (m_2H), 3.7 (m
2H) , Q—@SWUG&CQ%-N'({&&%Z-[(Sﬁwnél}(la-ﬁ;}{l@g)emmmémlka@qr -bHlepared in
anal ogy.: =X é 52, except for Exanple 57, which is prepared in anal ogy
to Exgﬁrlﬁl) %O?wgh?%e 3: HPLC Yield Ex. Structure Mdlar (ESI) Rt [mn]

Starting [mg] No. mass (nethod conpound (% of [MtH]' 10) theory) F
F

@) =" "N /Hi F

Firstly, a spatula tip of Raney nickel and then 11 mg (0.23 mmol) of hydrazine
hydrate are added to a solution of 50 mg (0.15 mmol) of 1-[(1-ethyl-4-nitro-1H-
imidazol-2-yl)carbonyl]-4-(pyridin-2-yl)piperazine in 6 ml of absolute THF, and the
mixture is then stirred for 1 h. Sodium sulfate is added to the crude solution, which
is then filtered through kieselguhr, and the filtercake is washed with methylene
C chloride. The filtrate is concentrated in vacuo and taken up again in 6 ml of THF,
28 mg (0.18 mmol) of difluorophenyl isocyanate and 2 mg of 1,4-diazabicyc-
lo[2.2.2]octane are added and the mixture is stirred at room temperature. After 1 h,
the solvent is removed on a rotary evaporator and the residue is purified by prepara-

tive HPLC. 20 mg (29% of theory) of product are obtained.
HPLC (Method 10): R¢ = 3.94 min.

MS (ESI): m/z = 456 [M+H]*



0 53 C 487.48 488 4.118 Exanple Ale 40 6 N N b OF Exanpl e
ryry N~ L Exanple 43 55 ~J G 453.93 454 3.937 21A

4.175 45 21A (57)
(63)

539 4.588 Exanple 40 C, % 22A (82)

HNCH N56 YN517.51 518 4.182 Exanple 35 F X 21A (45)

N 70 HPLC Yield M

69

54 503. 48 504
( 57 538.56

'H-NMR (300MHz, DMSO-de): & = 8.5 (2s, 2H), 8.1 (m, 1H), 7.5S5 (m, 1H), 7.25 (s, 1H),
/.15 (m, 2H), 6.9-6.65 (m, 3H), 4.2 (q, 2H), 3.9 (m, 2H), 3.7 (m, 2H), 3.55 (m, 4H), 1.3

(t, 3H).

The examples of Table 3 are prepared in analogy to Example 52, except for Example

57, which is prepared in analogy to Example 2.

Table 3:
HPLC Yield
E Mola M> R¢ [min] Startin [mg]
X. olar mi
Structure (ESI) ‘ 8 &
No. mass (method | compound (% of
[M+H]*
10) theory)
n F
LR
05/«».\ Example 40
53 ' L, 487.48 | 488 4.118
J 21A (51)
J
N. “\[rn O%/F
T Y \©/ 4 Example 45
sa| (O { 503.48 | 504 | 4.175
- s 21A (57)
c| [©
o w N H
Hj TOG Example 43
55 (! 453.93 | 454 | 3.937
- o+ 21A (63)
\ N
o o L
adl Tfj\ Example 35
56 B | S17.51| 518 | 4.182
M e e 21A (45)
WA
AT TOLL
o F Example 40
57 \N} § 538.56 | 539 4.588 P
ol o 22A (82)
N//




Ex. Structure Molar (ESI) R, [mn] Starting [ng] No. mass [MtH]' (net hod
conpound (% of 10) theory) Y IuINONNN V Exanple 40 58 ~ F F 473. 46
474 4.014 23A (53) qq 59 CJ ~.= 484.36 484 3.899 Example 51 23A (66) /N
oN~pg Exanmple 57 60 (1) . FF 505.52 506 4.260 23A (70) \ /NO71 B.
Assessnent of the physiological activity The in vitro activity of the
conpounds of the invention can be shown in the follow ing assays: Anti-HCW
(anti-human cytonegal ovirus) cytopagfjogenicity tests The test conpounds are
enployed as 50 mllinmolar (mMV) solutions in dinmethyl sulfoxide (DVSO).

Ganci clovir, foscarnet and cidofovir are used as reference com

MS HPLC Yield
Ex. Mola R i Starti
Structure “loesy | [roiin] me [me]
No. mass (method | compound (% of
[M+H]*
10) theory)
Q. n AR
(*N%(;]/ T Q/F Example 40
58 O «T | 473.46 | 474 4.014
= ¢ 23A (53)
\ /N ?
°>§</N NTH
- T T, Example | 51
© | B 48436 | 484 | 3.899
~ 23A (66)
N\ N
°>‘</N N\n,n ‘
. /N:’r ° \©\ Example 57
60 \ ) 1 15 | 505.52 | 506 4.260
= T 23A (70)
W




pounds. After the addition of in each case 2 pl of the 50, 5, 0.5 and 0.05
nmnv DMSO stock solutions to 98 pl portions of cell culture mediumin row 2
A-H for duplicate determnations, 1:2 dilutions are carried out with 50 pl
portions of nmediumup to row 11 of the 96-well plate. The wells in rows 1
and 12 each contain 50 pl of ne- dium Then 150 pl of a suspension of 1 X
10" cells (human prepuce fibroblasts [NHDF]) are pipetted into each of the
wells (row 1 = cell control) and, imlrows 2-12, a mxture of HCOWe-i nfected
and uninfected NHDF cells (MOl. = 0.001 - 0.002), i.e. 1- 2 infected cells
per 1000 uninfected cells. Row 12 (w thout substance) serves as virus

controg. Thﬁss@é%%ntt@ﬁhe%&&b@l g@ _ﬁ_n&e 250-0. 0005 pM The plates are

i ncubate ays, - until all the cells in the virus
controls are infected (100%0 cyt opat hogem c effect [CPE]). The wells are
then fjixed and stajined by adding .a mxture of formalin and G ensa's dye (30
mi nut eShe MEERAGLIVtY r?deﬁBP@P@%fif Pf B inken8En38 bR sReR in dhadQlon oven at
50C. Tj dg]L es are then assessed visually using an overhead m croscope

(Pl aque Mil tiplier from Technomar a). The follow ng data can be acquired from
the test plates: CCso (NHDF) = maxi mum substance concentration in pM at

whi ch no. v o] tostatlc effects on the ceI I $ .are evident by conparison
with tABUHLMY A graegaloyir ) QULERRAAhOgenieity Lest$ concentration in
pM whi ch inhibits the CPE (cytopathlc effect) by 50%corrpared with the
untreated virus control; 72 SI (selectivity index) CCso (NHDF) / EC50

( HOW) TheRegstersmmpmnd,sealienemplc;}mdaast b0 i millidedla (IhM)hsaolutmpound@mm‘thyhe

| &ntslu?fz)x%e (BID@H“ bgnc1cﬁ)v1r foAscarnet and cidofovir are used as reference com-
pounds. After the addition of in each case 2 ul of the 50, 5, 0.5 and 0.05 mM DMSO

stock solutions to 98 ul 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 of a suspension of 1 x 10* cells (human prepuce fibroblasts
[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
o 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 by comparison 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;



Tabl e A Exanple NHDF HCW SI No. CCso [nM ECso [nM HCW 1 43.5 3.0 14500
2 10.9 0.75 14530 25 12.5 4.8 2600 29 34.0 0.95 35790 32 5.3 0.85 6240
The suitability of the conpounds of the invention for the treatnent of HCW
i nfections can be shown in the follow ng ani mal nodel: HCW Xenogr aft

Gel foan(r) nodel Animals: 3-4-week old femal e i munodeficient mce (16-18
g), Fox Chase SCID or Fox Chase SCID-NOD or SCID beige, are purchased from
commerci al breeders (Bonholtgaard, 7ydackson). The aninmals are kept under
sterile conditions (including bedding and feed) in isolators. 73 Virus
grow ng: Human cytonegal ovirus (HCW), Davis strain, is grown in vitro on
human -..gni.c .pne e fi bl ast cells). After the NHDF cells
have bsig%li‘%lcﬁlfvé tlggg*ﬁ%ﬁ&é{’ &Fﬁ?ﬁﬂpﬁ%?@@%ﬁi nfection (MQ1.) of 0.01, the
virus-infected cells are harvested 5-7 days later and stored in the

presence of mninal essential nmedium (MEM, 10% foetal calf serum (FCS)
wi t h TepreRBRtve in 4 activier dataof ghe cemppunds df tha inveatioh araghown in

Table A:
Table A
Example | NHDF HCMV SI

C (o CCso [M] |ECso [nM] | HCMV

1 43.5 3.0 14500

2 10.9 0.75 14530

25 12.5 4.8 2600

29 34.0 0.95 35790

32 5.3 0.85 6240

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

infections can be shown in the following animal model:

HCMV 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.



virus-infected cells, the titre is determ ned on 24-well plates of confl uent
NHDF cells after vital staining with Neutral Red, or fixing and staining
with a formalin/Gensa mxture (as described above). Preparation of the
sponges, transplantation, treatnment and eval uation: Coll agen sponges | x| xl
cmin size (Gelfoam(r); Peasel & Lorey, order No. 407534; K T. Chong et

al ., Abstracts of 39th Interscience Conference on Antim crobial Agents and
Chenot herapy, 1999, p. 439; P.M Krddnmer et al., Cancer Research 1983, (43):
4822-4827) are initially wetted with phosphate-buffered saline (PBS), the
trapped air bubbles are renoved by degassing, and then stored in MEM + 10%
FCS. 1vpfus’LQ;@mh§:us- I nfected NHDF cells (infection with HCOW Davis MO Il. =
0.01) are detached 3 hours after the infection and added dropwi se in 20 |
of MEM 10% of FCS onto a noi st C sponge. After 12-13 hours 5 ng/pl basic

oot onaithndyRaeehBFt (EMIL Babi b, Bargli it b S Hmarl Bl 2o

For t henit w;ame&nirelbllam (NHIF ¢ ndeke fthe NeIDF mlrs&laarree)eaﬁaﬁ&cteﬁheithaed with
avertin

r a mx ure of aze Zi ne | azi ne and ketam ne, the fur. on the
back i&Y t&h‘tﬁll‘éfdo ’sﬂﬁﬁl%{l Wéﬁgoﬁ Ol'th‘{e BisheHY fasted |G§Hé;5‘é‘hé3&f‘fs'?dc§n
unstr datedNhd E‘?or&P'lﬁtth%pgfégé‘r&eaéﬁrﬂlhﬁﬁﬁpkﬁ%ﬁﬂ HARmt {MEﬁ?r $8d5 skin.

The surgical wound closed wth tissue glue. 24 hours a
trans pﬂoatatl salf serum RCSyivath 0% PMS&Y aid-401 €. Miter setiabienefopd ddutions/of theee times

a day h d 17.00

h) or ‘(()lg%sélnga& 9?1%4t1-8%t1ﬂ)e61‘?get]e?%19rgeéir<,)>n &hlﬁdgbgg‘%s& C@?ﬁggggﬂ-bﬁ%p %ﬁor 10 or

Mr dfe vigl kginihgbeidl MaiteditRed| be fixigiard atinimgstvithed formalin/Gienkg of  body
st anc sabg‘r,g) formulated in the formof a 0.5% Tyl ose

Sus pgﬁ@i){gﬂ{ee (S?a B3t ahe

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 109 virus-
infected NHDF cells (infection with HCMV Davis M.O.l. = 0.01) are detached 3 hours
after the infection and added dropwise in 20 pl of MEM, 10% of FCS, onto a moist
c sponge. After 12-13 hours 5 ng/ul basic fibroblast growth factor (bFGF) in 25 ul of
PBS /0.1% BSA/1 mM DTT are optionally added to the sponges and the sponges are
incubated for 1 hour. 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 cm, unstressed
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 substances are formulated in the form of a 0.5% Tylose suspension,



optionally containing 2% DVSO. 9 days after the transplantation and 16 hours
after the |last adm nistration of substance, the aninmals are painlessly
sacrificed and the sponge is renoved. The virus-infected cells are rel eased
fromthe sponge by colla- genase digestion (330 W1.5 n) and stored in the
presence of MEM 10% foetal calf serum 10% DMSO at -140C. Eval uation takes
pl ace after serial ten-fold dilutions of the virus-infected cells by
determning the titre on 24-well plZades of confluent NHDF cells after vital
staining with Neutral Red or after fixing and staining with a form-
lin/Gensa m xture (as described above). The nunber of infectious virus

parti %}ﬁﬁ)naﬁgrtc%htélﬁ&gsm%ﬁ@@e 9tda‘§f§ta%mhé3&ﬁﬂ 185kavohhrid €6 Bbafestest r eat ed
control" group is determ ned. 75 enpl ary enbodi nents of pharnaceuti cal

conpodheilastsadthinigeatpuu el substanese thn\@nmadﬁna@apalbbesaiama@mﬁ@tﬂ and ghe
phar 0 b ition: C
700, myPanet i rerbRRE e, s lsehd Feh ke B Ttcin R einge P ERES 50" g
of cqgenast digestiqm@3I0vig)l.5 ifl) and Qforpdllnwha)ﬂrmnw bf d6EM, (0% fo2tal cABASF,
Ludwi shaf en ), .an nesi u st ear b ht 212
o, Ao 0% RSO S4B o el PR Bk A g Cei-Gr1a SHRSIH L e of
acti vech@wm@uﬂféctelda&ll%? R nShMH L §tr8 bamHY-#eR Plaved Bf dorflaat NHDEN
cells after vital staining with Neutral Red or after fixing and staining with a forma-
lin/Giemsa mixture (as described above). The number of infectious virus particles
o after the substance treatment compared with the placebo-treated control group is

determined.



(mMm of the PVP in water. After drying the granules are mxed with the
magnesi um stearate for 5 mn. This mxture is conpressed using a
conventional tablet press (see above for format of the tablet). A guideline
for the conpressive force used for the conpression is 15 kN. Suspensi on

whi ch can be admi nistered orally: Conposition: 1000 ng of the conmpound of
Exanpl e 1, 1000 ng of ethanol (96%, 400 ng of Rhodigel (xanthan gumfrom
FMC, Pennsyl vania, USA) and 99 g of7svater. 76 10 ml of oral suspension are
equi valent to a single dose of 100 ng of the conpound of the invention.
Production: The Rhodigel is suspended in ethanol, and the active conpound
s added t afy SRRhifined OFpHBNRE A AREGhyRidGSt i TTTng. The m xture
is stiTre or out b h untlil the sweltrng of ‘the odigel is conplete. C
Sol uti on which can be adm nistered intravenously: Conposition: 1 ng of the
conpound of Exanple 1, 15 g of polyethyl ene glycol 400 and 250 g of water
for i nfneceamppPOWIsRitBSs INVRTHIRTE £91H e Comte@d@g@@mr@ﬁc&m@al PREBATATIONS| s

di ssol; her W .t h polyethylene glycol 400 in the water with stirring.
The sol ngfgﬁﬁf{él gtvg\yisl ized by filtration (pore dianeter

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
c stearate for 5 min. This mixture is compressed using a conventional tablet press (see
above for 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.



0.22 unm) and di spensed under aseptic conditions into heat-sterilized

i nfusion bottles. The latter are closed with infusion stoppers and cri nped
caps. 77 dains Conmpound of formula R11 HH /NNNR RzZ O in which R
represents a group of formula R7 MN/-~~///NRor ~NNR R_\--/ whereby
* represents the linkage site to the carbonyl group, R represents phenyl or
5- or 6-nenbered heteroaryl, wherein phenyl and heteroaryl may be
substituted with | to 3 substituenigs, whereby the substituents are sel ected
i ndependently of one another fromthe group consisting of hal ogen, hydroxy,
0x0, nitro, cyano, trifluoronmethyl, difluoronethyl, trifluoronethoxy,

S PR RABA s BHATEL O B o ol

of the invention.
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 purposes.
Production:

The compound of the invention is dissolved together with polyethylene glycol 400
0 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.



am no, C, -C6-al kyl am no, am nocarbonyl and C, - C6-al kyl am no- carbonyl, R5
represents phenyl or 5- or 6-nenbered heteroaryl, wherein phenyl and

het eroaryl nay be substituted with 1 to 3 substituents, whereby the
substituents are sel ected independently of one another fromthe group

consi sting of hal ogen, hydroxy, oxo, fltro, cyano, trifluoronethyl,

di fluoronethyl, trifl uoronethoxy, d|¥ uor onet hoxy, nonofl uor onet hoxy,
trifluoronmethylthio, C -C6- aIkyI Cl - C6- al koxy, hydroxycarbonyl,

Cl - C6- al koxycar bonyl, 78 am no, ng alkylanlno am nocar bonyl and

C, - C6- al kyl am no- carbonyl, and R6—angLR' i ndependent|y of one anot her
represent hydrogen, nethyl or ethyl, R2 represents C, -C6-al kyl, whereby

al kyl may be Qy@g%h&yéﬁgnﬁﬁﬁh a substituent, whereby the substituent is
selected fromtheée group consisting of C3-C6-cycloal kyl, C6- C 0-aryl and 5-
or 6-nmenbered heteroaryl, wherein cycloal kyl, aryl and heteroaryl may be
substituted with 1 to 3pgqubstituents, mhereby the substituents are sel ected
i ndependently of one another fn n1tHe group consi sting of hal ogen, hydroxy,

oxo, nitro, cyano, tr|fI -;;*/ dﬁ" oronethyla)trl-
R3

R2/ o)
in which
R represents a group of formula
R7
. / » * m
N N—R or —N N—R®
RG
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 independently of
one another from the group consisting of halogen, hydroxy, oxo,
nitro, cyano, trifluoromethyl, difluoromethyl, trifluoromethoxy,
difluoromethoxy, monofluoromethoxy, trifluoromethylthio, C;-Cs-
alkyl, C,-C¢-alkoxy, hydroxycarbonyl, C;-C¢-alkoxycarbonyl,
amino, C;-Cs-alkylamino, aminocarbonyl and C,-Cs-alkylamino-
carbonyl,

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 independently of
one another from the group consisting of halogen, hydroxy, oxo,
nitro, cyano, trifluoromethyl, difluoromethyl, trifluoromethoxy,
difluoromethoxy, monofluoromethoxy, trifluoromethylthio, C;-Ce-
alkyl, C,-Cg-alkoxy, hydroxycarbonyl, C;-Cs-alkoxycarbonyl,



fl uor onet hoxy, difl uoronethoxy, nonofl uoronethoxy, tri- fluoronethylthio,

C, -C6-al kyl, C, -C6-al koxy, hydroxycarbonyl, C, - C6-al koxycarbonyl, am no,

C, - C6- al kyl am no, am nocarbonyl and C, -C6-al kyl am nocar bonyl, R3 represents
phenyl, whereby phenyl may be substituted with 1 to 3 substituents, whereby
the substituents are sel ected indep ently of one another fromthe group
consi sting of hal ogen, hydroxy, trifluoronethyl, difluoronethyl,
trifluoromethoxy, difluoronethoxy, monofluoronethoxy, trifluoronethylthio,
C - C6-al kyl and C, - C6- adnif¥)C,-QfalRy18mRo, drhho&a@bdnyi and €,-6Qhik oor the
solvates of its salts. gagopfompound according to Caim1l, characterized in
that R represents a group of formula -N NR whereby 79 * represents the
| i nkage site to thg,garbonyl group, R4 represents phenyl or 5- or

6- menbered heteroaryl, wherein phenyl and heteroaryl nay be substituted with

1 to 3 substituengs,,jirer eQyy aﬁieﬁ%&g’%& érﬂ,g%eﬁgjbg@gggd&mggndently of

one anot her fromthe group GRRp! St al ogen, hy 0X0,” nitro,

cyano, trifluoronethyl, difluoronethyl, trifluoronmethoxy, difluoronethoxy,

monof | uor onet Ra)xy, represents C;-Ce-alkyl,

whereby alkyl may be substituted with a substituent, whereby the
substituent is selected from the group consisting of C3-C¢-cycloalkyl, Ce-
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
independently of one another from the group consisting of halogen,
hydroxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl, tri-
fluoromethoxy, difluoromethoxy, monofluoromethoxy, tri-
fluoromethylthio, C;-Ce-alkyl, C;-Ce-alkoxy, hydroxycarbonyl, C;-
Ce-alkoxycarbonyl, amino, C;-Cs-alkylamino, aminocarbonyl and
C,-Cs-alkylaminocarbonyl,

R} represents phenyl,

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

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
* 3 4
—N N—R
_/

whereby



trifluoronethylthio, G-C6-al kyl, Cl-C6-al koxy, hydroxycarbonyl,

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

Ci - C6- al kyl am nocarbonyl, R2 represents Cl-C6-al kyl, whereby al kyl may be
substituted with a substituent, whereby the substituent is selected from
the group consisting of C3-C6-cycloalfyl and phenyl, wherein cycloal kyl and
phenyl may be substituted with 1 to 3~ substituents, whereby the
substituents are sel ected i ndependently of one another fromthe group

consi sting of hal ogen, Jemgamhemac%esnéwtﬁecﬁu@mgrdubjfluororret hyl,
di fluoronethyl, trifluoronethoxy, | f1 uor onet hoxXy,” nonof | uor onet hoxy,

trifluoronmethylthio, d-C6- alkyl, G -C6-al koxy, hydroxycarbonyl,
Cl- C6- al koxycar bongl, @presants filrengltordt kiyb-aremboreddwienaargds bonyl and
Cl- C6- al kyl am no- carbonyl, R3 represents phenyl, whereby phenyl may be
substituted with 1 to 3 substjtuents, whereby the substituents are selected
i ndependent |y of one ariheiin phenyhpadietespayimaybmabstituied with higt bgen, hydr oxy,
trifluoromethyl, diflucubstitwans, wheneby thesubstitientsaire/selasted) indapendsnty of ,
monof | uor onet hoxy, tridnkaostbereftdny telgrayp ©bsiSrgadfiplogamd C1- C6- al koxy. 3.
Compound accordi ng to Gydraxy.loxa; nitro, caaoafiflasromethyl, diflioddmethyl, r epr esents a
group of formula trifluoromethoxy, difluoromethoxy, monofluoromethoxy,
trifluoromethylthio, C;-Cg-alkyl, C;-Cg-alkoxy, hydroxycarbonyl,
C;-Cg-alkoxycarbonyl, amino, C;-Cg-alkylamino, aminocarbonyl
and C,-Cg-alkylaminocarbonyl,

R? represents C;-Ce-alkyl,

whereby alkyl may be substituted with a substituent, whereby the
substituent is selected from the group consisting of C3-Cs-cycloalkyl and
phenyl,

wherein cycloalkyl and 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, oxo,
nitro, cyano, trifluoromethyl, difluoromethyl, trifluoromethoxy,
difluoromethoxy, monofluoromethoxy, trifluoromethylthio, C;-Ce-
alkyl, C;-C¢-alkoxy, hydroxycarbonyl, C;-Cs-alkoxycarbonyl,
amino, C;-Cs-alkylamino, aminocarbonyl and C;-Cg-alkylamino-
carbonyl,

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,
trifluoromethylthio, C;-C¢-alkyl and C;-Ce-alkoxy.

3. Compound according to Claim 1 or 2, characterized in that

R! represents a group of formula



80 -N\-/ N R4 whereby * represents the linkage site to the carbonyl

group, R4 represents phenyl or pyridyl, wherein phenyl and pyridyl may be
substituted with 1 to 3 substituents, whereby the substituents are sel ected
i ndependently of one another fromthe group consisting of hal ogen, nitro,
cyano, trifluoronethyl, difluoroneth%£4 trifluoromethoxy, difluoronethoxy,
nonof | uor onet hoxy, G -C4-al kyl and Cl al koxy, R2 represents nethyl,

et hyl or n-butyl, mhereby met hyl , ethyl and n-butyl may be substituted with
a substituent, by the substltuent is selected fromthe group

consi sting of *c op op¥h and phenyl, wherein phenyl may be substituted
wth a trifl uoro#gt hy, bstituent, R3 represents phenyl, whereby phenyl

may be substitute th 1 to 3 substltuents whereby the substituents are
sel ected independently of one another from the group consisting of
fluorine, chlorine, trifluoronethoxy, difluoronethoxy, trifluoronmethylthio
and nethyl. 4. Met Imhdreby)r preparing a conpound of formula (1) according to
Claima1l,

* represents the linkage site to the carbonyl! group,
R* represents phenyl or pyridyl,

wherein phenyl and pyridyl may be substituted with 1 to 3
substituents, whereby the substituents are selected independently of
one another from the group consisting of halogen, nitro, cyano,
trifluoromethyl, difluoromethyl, trifluoromethoxy,
difluoromethoxy, monofluoromethoxy, C;-Cs-alkyl and C,-C;-
alkoxy,

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 trifluoromethyl
substituent,

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.

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

according to method [A] a compound of formula



characterized in that according to nethod [A] a conpound of forrmula 81 R1
NOZ NRZ in which R and R2 have the neaning indicated in daim1l, is
reacted in the first step with a reducing agent and in the second step in
the presence of a carbonic acid derivative with a conpound of fornmula
H2N-R3 (111), in which R3 has the rreaé‘uing indicated in Claiml1, or
according to nethod [B] a conpound of ¥ormul a (I'l') is reacted in the first
step with a reducing agent and in the second step with a conpound of
formula OCN-R3 (IV), in whi,ch R3 has the neaning indicated in Claiml, or
according to nethod [C] a npound of fornula 82

N
z NO
o J/ 2 a,
N
R

in which
R'and R? have the meaning indicated in Claim 1,

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

according to method [B] a compound of formula (II) is reacted in the first step
with a reducing agent and in the second step 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



ORBHH NNI ON= r RS M R2 Oin which R and R3 have the neani ng
indicated in Claiml, and R8 represents nethyl or ethyl, is reacted in the
first step with a base and in the second step with a conpound of formula
R-H((VI), inwiich R has the neaning indicated in Claiml, in the
presence of dehydrating reagents. 5. npound according to any one of C ains
| to 3 for the treatnent and/or pro | axi s of diseases. 6. Medicanent,
conprising a conmpound according to any one of Claims 1 to 3 in conbination
with at | east one inert nontoxi c, pharmaceutically acceptable excipient. 7.
Use of a conpound according any onel of (aims 1 to 3 for the production
of a nedicanent for the tr Nt_ a lor prophylaxis of viral infections.

8. Use according to O ai mg# er mth@it)the viral infection is an
infection wth the human cyto ovi r r anot her representative

of the group Rz/
in which
R?and R® have the meaning indicated in Claim 1, and
R® represents methyl or ethyl,

is reacted in the first step with a base and in the second step with a compound of

formula
RY\H (VD
in which
R' has the meaning indicated in Claim 1,

in the presence of dehydrating reagents.

5. Compound according to any one of Claims | to 3 for the treatment and/or
prophylaxis of diseases.

6. Medicament, comprising a compound according to any one of Claims 1 to 3 in
combination with at least one inert nontoxic, pharmaceutically acceptable
excipient.

7. 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.

8. Use according to Claim 7, characterized in that the viral infection is an infection
with the human cytomegalovirus (HCMV) or another representative of the group
of Herpes viridae.
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9. Medicament according to Claim 6 for the treatment and/or prophylaxis of viral
infections.

10. At least one compound according to any one of Claims 1 to 3, a medicament
according to Claim 6 or a medicament obtained according to Claim 7 or 8 for use
in controlling viral infection in humans and animals.





