Het er ocycl yl am de-substituted i m dazol es The invention relates to

het erocycl yl am de-substituted i m dazol es and nethods for their preparation,
their use for the treatnent and/or prophylaxis of diseases as well as their
use for the production of nedicaments for the treatnment and/or prophyl axis
of diseases, in particular for use as antiviral agents, especially against
cyt onegal ovi ruses. WD 99/ 23091 descri bes aromatic heterocyclic conpounds as
antiinflamatory agents which, inter alia, may al so be suitable for the
treatnment of viral infections. Structurally different agents having
antiviral activity are avail able on the market; however, the therapies
currently avail able with ganciclovir, valganciclovir, foscarnet and
cidofovir are associated w th severe side effects, for exanple

nephrotoxi city, neutropenia or thronbocytopenia. In addition, it is always
possi ble for resistance to devel op. Novel agents for an effective therapy
are therefore desirable. One object of the present invention is therefore
to provi de novel conpounds having the same 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. 2 The present invention
relates to conpounds of formula RHH NNN O/ N\ff-NeoR3 O RZ in

whi ch

Heterocyclylamide-sabstituted 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 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, foscarnet 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.

One object of the present invention is therefore to provide novel compounds having the same or

improved antiviral activity for the treatment of viral infectious diseases in humans and animals.

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

have high antiviral activity.



R represents a group of formula NNNR4 or * fIN RS R whereby * represents
the linkage site to the carbonyl group, R4 represents phenyl or 5- or

6- menbered heteroaryl, wherein phenyl and heteroaryl nay be substituted with
1 to 3 substituents, whereby the substituents are sel ected i ndependently of
one another fromthe group consist- ing of hal ogen, hydroxy, oxo, nitro,
cyano, trifluoronethyl, difluoronethyl, trifluoronethoxy, difl uoronethoxy,
nmonof | uor omet hoxy, trifluoromethyl- thip, C -C6-alkyl, C, -C6-alkoxy,

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

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

6- menber ed. het eéﬁarglﬁ Wy 2(;t(r:eti n rﬁho%g IO ndupieteroaryl may be substituted with
| to 3 sublFWFﬁ ngltherébﬁ P QoS Tlént s are” sel ect ed i ndependent |y of
one another fromthe group consisting of hal ogen, hydroxy, oxo, nitro,

cyano, trifluoronethyl, difluoqo- met hyl, trifluoromethoxy, difluoronethoxy,

nonof | uor onet hoxy, trifluoro- ng\’;%l thioH C I_§:6 al kyl, C,-C6-al koxy,
c

hydr oxycar bonyl , C - C6- al koxy NQon ,‘ ami no, C -C6-al kyl am no,
am nocar bonyl and CI1-C6- al kyl 6c on Nqng R6 ant)-R7 i ndependent |y of
one anot her represent hydrogen, or [ethyR] R2 represents Cl-C6-al kyl,

m
wher eby al kyl may be substitutengAth a sObstituent, whereby the substituent
is selected fromthe group conststing of C3-C6-cycloal kyl, C6-C o-aryl and
5- or 6-nmenbered het-

in which
R represents a group of formula
R7
: [
NWZ\N—R" or */N\_/N\Rs
RS
whereby
* represents the linkage site to the carbony! 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 consist-
ing of halogen, hydroxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl,
trifluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluoromethyl-
thio, C,-Cg-alkyl, C;-Cs-alkoxy, hydroxycarbonyl, C;-Cs-alkoxycarbonyl,
amino, C;-Cg¢-alkylamino, aminocarbonyl and C;-C¢-alkylaminocarbonyl,

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, difluoro-
methyl, trifluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluoro-
methylthio, C;-Cg-alkyl, C;-Cs-alkoxy, hydroxycarbonyl, C;-Cs-alkoxy-



eroaryl, wherein cycloal kyl, aryl and heteroaryl may be substituted with |
to 3 substitu- ents, whereby the substituents are sel ected i ndependently of
one another fromthe group consisting of hal ogen, hydroxy, oxo, nitro,
cyano, trifluoronethyl, di- fluoronethyl, trifluoronethoxy, difluoronethoxy,
nonof | uor omet hoxy, trifluoronethylthio, Cl-C6-alkyl, G -C6-al koxy,

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

am nocar bonyl and Cl- C6- alkylaninocarbgnyl, R3 represents phenyl, whereby
phenyl may be substituted with 1 to 3 substituents, whereby the substitu-
ents are selected independently of one another fromthe group consisting of
hal o- gen, hydroxy, trifluoronethyl, difluoronmethyl, trifluoronethoxy,

di fI uor onet hoxy,  nadPRerBHEe: Roky-alkylaninpanypesdbenyhped Cefecs- al kyl and
Cl- C6- al koxy, and t héliylansiab¢ashonyhei r sol vates and the sol vates of their
salts. Conmpounds of the invention are the conmpounds of formula (1) and their
salts, solvates and solvates of the salts; the conpounds enconpassed by
fornula (1) of @He formul ae nen- tioned bel ow and their salts, solvates and
solvates of their salts as well as the conpounds enconpassed by formula (1)
and nentioned 0 s_exenpl ary.enbod} nents an hei r alts ol vates and
sol vates of th r"ﬂm\élyz}l?fl t‘%‘EpF'@Bﬁﬁ& 4E PR erc%ﬁ‘ﬁ%%ﬂ%&rﬂ%% fn(?ﬁ’é' %%’P@w and
enconpassed by formula (1), are not already salts, solvates and sol vates of
the salts. ﬂhe;%@%&%m&éﬁchl he invention nay, depending on their structure,
exi st in stereolsomeric —for (enantioners, diastereoners). The invention
therefore relates to the enantioners or 4 diastereoners and their
respective m XtyMeRsby alkPEmS! RS QBGEAIBL T ubsinRHY, ¥hEehshE butsitusnt &3BlectbE

i solated in a kpgye rg%raﬁ%nsfsﬁﬁ)g% O -8 cKallly B SCOC SRR $-13EHb&Ed het-

di astereoners. .. 6f € t he conpounds of” the’ invention can exist in tautoneric
fornms, the present- Tnvention

wherein cycloalkyl, aryl and heteroaryl may be substituted with 1 to 3 substitu-
ents, whereby the substituents are selected independently of one another from the
group consisting of halogen, hydroxy, oxo, nitro, cyano, trifluoromethyl, di-
fluoromethyl, trifluoromethoxy, difluoromethoxy, monofluoromethoxy,
trifluoromethylthio, C;-Cs-alkyl, C;-Cs-alkoxy, hydroxycarbonyl, C;-Cs-
alkoxycarbonyl, amino, C-C¢-alkylamino, aminocarbonyl and C;-Ce-
alkylaminocarbonyl,

R} represents phenyl,

whereby phenyl may be substituted with 1 to 3 substituents, whereby the substitu-
ents are selected independently of one another from the group consisting of halo-
gen, hydroxy, trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoromethoxy,
monofluoromethoxy, trifluoromethylthio, C;-C¢-alkyl and C;-Cg-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 men-
tioned below and their salts, solvates and solvates of their salts as well as the compounds
encompassed by formula (I) and mentioned below as exemplary embodiments and their
salts, solvates and solvates of their salts, insofar as the compounds mentioned below and
encompassed by formula (I), are not already salts, solvates and solvates of the salts.

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



i ncludes all tautoneric fornms. Salts preferred for the purpose of the
present invention are physiologically acceptable salts of the conpounds of
t he invention. Also included, however, are salts which thensel ves are not
suitabl e for pharmaceutical applications but which can be used, for exanple,
for the isolation or purification of the conmpounds of the invention.
Physi ol ogi cal |y acceptable salts of the conpounds of the invention include
acid addition salts of mneral acids, garboxylic acids and sulfonic acids,
for exanple salts of hydrochlo- ric acid, hydrobrom c acid, sulfuric acid,
phosphoric acid nethanesulfonic acid ethanesul fonic acid,

t ol uenesul nesul hal epe su fo

aceti o ac %ftertqmtrr di BREaETEoy Al %ﬁeéedisconaemrﬁtp pSuERSFa |
aci d, nal i 15pltgd inng kpgwn mapger frqmy, such; mixiresof epaptigmers ap 05 @SEEATSTe aci d.

Physrologlcally acceptable salts of the conpounds of the invention al so

I ncl ude s usual as and ref ly,
alkal moripeEse AL fiiae SRR G e

met al salﬂgdﬁ‘ﬁ f um and nagne- sium salts) and annnnluntsalts
derived frontannnnra or organlc am nes having 1 to 16 carbon atons, such

?fl e?%y}l\gy ?fs p&?{%ﬂ&{ %J&%@S%E)rf% ﬁeseﬁf llﬁ%lﬁ{?n ? I%Ls%lgé/léﬁgjgﬂ%e t ble salts

Lri et hanor”'é?t%omp é&§ 5 i fﬁ ol %es are
di benzy! arfi%hauitaRl icat IR pusedefor o B‘dr e and
N- et hyl piiplation qr@urlﬁertm%@ $6<PmP<P‘rEl ha %é‘é"e&lo’? ‘he present invention refer
to those fornB of the conpounds of the invention which in the solid or
liquid st rm rdinatio t h. sol vent
Hydr at es rt}afsa B 5Pl s SR r;rrpsva? iy oyl atfﬁa
pl ace wi t (Falt ner atgeids,cationylic Ag Pﬁlrctaﬁ rgﬁ%&téﬂ éﬂ“ rugs of
t he corrpodt?o%?l #‘Y@W@@W\?é‘ﬁ’tdp&t Urppe! sPh‘P ori #ag uget anepi aeeéset Hepdunds
whi ch t herfericweis, telyenpeul fongs) asid, banzepesdiopigaacish napibalenedésulfgnic\gsids Acetigur i ng
t hei r r esiadehodhioroasefinatifeprbpidpic aarde lactneadt ledatinacd, goatpoeid) Sitot 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 magne-
sium salts) and ammonium salts derived from ammonia or organic amines having 1 to 16
carbon atoms, such as, by way of example and preferably, ethylamine, diethylamine,
triethylamine, ethyldiisopropylamine, monoethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine, dimethylaminoethanol, procaine, dibenzylamine, N-methylmorpholine,
arginine, lysine, ethylenediamine and N-methylpiperidine.

Solvates for the purpose of the present invention refer to those forms of the compounds of the
invention which in the solid or liquid state form: a complex by 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 converted into compounds of
the invention (for example metabolically or hydrolytically).

For the purpose of the present invention, the substituents have the following meaning, unless
specified otherwise:



the invention (for exanple netabolically or hydrolytically). For the purpose
of the present invention, the substituents have the foll ow ng neaning,

unl ess specified otherwise: 5 A kyl per se and "al k™ and "al kyl" in

al koxy, al kyl am no, al koxycarbonyl and al kyl am no- carbonyl represent a
straight-chain or branched al kyl radical generally having | to 6 ("d -C6-

al kyl "), preferably 1 to 4, particularly preferably 1 to 3, carbon atons, by
way of exanple and preferably methyl, gthyl, n-propyl, isopropyl,

tert-butyl, n-pennyl and n-hexyl. Alkoxy, by way of exanple and preferably,
represents nethoxy, ethoxy, n-propoxy, isopro- poxy, tert-butoxy, n-pentoxy

and n- hexoxy. ; K r adi cal h%v ng one or two
al kyl sub Aliyl per seand allc and Galkyl-an alkoxy, aliylamigo. alkoxye L..c. gg%@%é%‘é@éf
exanpl e arfGOORETERTEYA HHEAig 1ehAn A5 ragehieg alkyL prdical gene il 136 CCi-Co-

i sopr opy| @0, presrablihlitas Mwalarlﬁpﬁéﬁew &9 ﬁcﬁarb?nw&wfb Mivay of example and

N, N- di et rp}¢fawbkyonem etbylhyipeariyhdsoprepet beyt-busylne-phgty bandrmohexyl.

N- net hyl - N-n- propyl am no, N-i sopropyl N-n- propyl am no,

N-t-butyl -Nnethyl am no, N-eth n- pentyl am ng and N n-

hexyl - N- melkgxoa RY Wy obpxamplag Ipra 3 FERBTSERIE MEEoxy thxY afnprepoxy, isopro-

nonoal kyI oKhdent-Ruio s n-peiRKyrgd n-hegoxy. car bon at ons or a di al kyl anmi no radi cal
having 1 to 3 carbon atom; per al kyl substltuent Al koxycar bonyl, by way of

exanpl e an ef. er abI th car bon
car bonyl , %@%@BF F‘ﬁ‘é‘%ﬁﬁ%%&“&rﬁ%‘ﬂ% OIE rtt gb gﬁ%ﬁl U (S eﬁ%‘i‘n oXyc
arbonyi  dREFPROGFELY @ﬁ‘?ﬁ'ém ). b W) rxAneleand faging, eth Y

al kyl am n@@an%@r@rppylaa1r@alsomapylwglr@n@rtdwt>tlmn94Ik ¢nt1§191@1n05t11h@19>éwp§10( sel ect ed

i ndependenY Ndintthyheisn ot Neligthyloyinaay-cdfyl-daethylemand Nomethet-Atsi-proppiaimyio,

am nocar baviydopropy Iy inapro pyl emainoo NytHhutyl-\3methy laarn s déethjleMynl-pentylamino and N-n-

i sopr opy| aiEkygCaidigmthinot €f-C ;- Akl athidb rdpassannth,doydxampld) @ Monoality laadey fadioyll
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N- et hyl - NJgddaydngm nocar bonyl, N
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Alkoxycarbonyl, by way of example and preferably, represents methoxycarbonyl, ethoxy-
carbonyl, n-propoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, n-pentoxycarbonyl
and n-hexoxycarbonyl.

Alkylaminocarbonyl represents an alkylaminocarbonyl radical having one or two alkyl sub-
stituents (selected independently of one another), by way of example and preferably methyl-
aminocarbonyl, ethylaminocarbonyl, n-propylaminocarbonyl, isopropylaminocarbonyl, tert-
butylaminocarbonyl, n-pentylaminocarbonyl, n-hexylaminocarbonyl, N,N-
dimethylaminocarbonyl, N, N-diethylaminocarbonyl, N-ethyl-N-methylaminocarbonyl, N-
methyl-N-n-propylaminocarbonyl, N-isopropyl-N-n-propylaminocarbonyl, N-tert-butyl-N-
methylaminocarbonyl, N-ethyl-N-n-pentylaminocarbonyl and N-n-hexyl-N-
methylaminocarbonyl. C;-C;-Alkylaminocarbonyl represents, for example, a mono-
alkylaminocarbonyl radical having 1 to 3 carbon atoms or a dialkylaminocarbonyl radical
having 1 to 3 carbon atoms per alkyl substituent.

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, 5- or 6-membered heteroaryl generally represents an
aromatic monocyclic radical having 5 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 pyridaziny]l.




met hyl - N- n- propyl am nocar bonyl , N-i sopropyl - N-n-propyl am nocar bonyl
N-tert-butyl-N nethylam nocarbonyl, N-ethyl-Nn-pentylam nocarbonyl and

N- n- hexyl - N et hyl am nocar bonyl . C i-C3-Al kyl am nocar bonyl represents, for
exanpl e, a nono- al kyl am nocarbonyl 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. Aryl 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, 5- or

6- menber ed het eroaryl gener ally repr esents an ar omati ¢ nonocyclic radical

havi 5 h
of S, 0 aféﬁiﬁfﬂﬁ#g% CW&P ety %g i SIS0 e toh Btk qwgrgu%%ggﬁ' “tom
or a het erdgedHRY “F‘Pfé’ %11’3?% ﬂ)é?yﬁlB {1 REAORS Nkt ¥ anpl e

and pr efeﬁﬂﬁb‘b’ﬁo gy enyI furyl, pyrrolyl, thiazolyl, oxazolyl, pyrazolyl,
i m dazol yl, pyridyl, pyr| m dyl and pyridazinyl. 6 Cycloalkyl represents a

cycl oal kyl, . group usua avi ref er ny 3 to 6, carbon atons, by
way of exaﬁ%ﬁ%ggrﬁareﬁ?”é? ﬁ}l%fmeynlg‘%{l%g’?%vga“w Boutyl, cycl opentyl,

cycl ohexyl and cycl oheptyl. Hal ogen represents fl uori ne, chlorine, brom ne
and iodin AT pg@tbgl L 6f SEENEE).1 S given to
conpoundse%fﬁ%cw{}rﬂ%&?lfe)qﬂ&gmq‘ﬁv mh%ﬁ%rﬁeplﬁ sventt?’sc B(g);uroup o%&P g)rmla -N
N-R4 whereby * represents the |linkage site to the carbonyl group, R4

represent sippigely! or 5- or 6-nenbered heteroaryl, wherein phenyl and
heteroaryl may be substituted with 1 to 3 substituents,

R! represents a group of formula

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, di-
fluoromethyl, trifluoromethoxy, difluoromethoxy, monofluoromethoxy,
trifluoromethylthio, C;-Cg-alkyl, C;-Cg-alkoxy, hydroxycarbonyl, C;-Cs-
alkoxycarbonyl, amino, C;-Cg-alkylamino, aminocarbonyl and C;-Cs-
alkylaminocarbonyl,

R? represents C;-Cg-alkyl,

whereby alkyl may be substituted with a substituent, whereby the substituent is se-
lected from the group consisting of C3-C¢-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, di-



whereby the substituents are sel ected i ndependently of one another fromthe
group consisting of hal ogen, hydroxy, oxo, nitro, cyano, trifluoronethyl,
di - fluoronethyl, trifluoronethoxy, difluoromethoxy, nonofl uoronethoxy,
trifluoronethylthio, Cl-C6-alkyl, Cl-C6-al koxy, hydroxycarbonyl, C -C6-
al koxycar bonyl , am no, G -C6-al kyl am no, am nocarbonyl and Cl - C6-
al kyl am nocar bonyl, R2 represents Cl-C6-al kyl, whereby al kyl nmay be
substituted with a substituent, whereby,the substituent is se- |lected from
t he group consi sting of C3-C6-cyc|oa|ky7 and phenyl, wherein cycl oal kyl and
phenyl may be substituted with 1 to 3 substituents, whereby the
substituents are sel ected independent|ly of one angther frogmthe _group
consi sting of hal ogeHoremethyl yriflupremethoxy. difluaromethoxy.imenplugrrmethoxy. i 7
f1uoromet hyl, tri fl uoflesmemeshiithiliCGitGeotllrtet Explkorpnbidrersicarpenile y-Ce-
trifluoromethylthi o,alkcixyGsbenyaminGL-166-adk Klamyno, aypdrasasboaykandyCi-CLl1- C6-
al koxycar bonyl , am rdkyl&iinGéarbdiyy,l am no, am nocar bonyl and d - C6-
al kyl am nocar bonyl, R3 represents phenyl, whereby phenyl may be substituted
with 1 to 3, substituents, whereby the substitu- ents are sel ected
independenR?y oepsentaplsnlibr from t he group consisting of hal o- gen
hydr oxy, trifluoronethyl, difluoronmethyl, trifluoronethoxy, difluoronethoxy,
nonof | uor oret hoxy, trifluoronethylthio, Cl-C6-alkyl and Cl-C6-al koxy, and
their salts, thehgreRoPRERYES agﬁ%l sttt Wgﬁééo 3§u?%‘é?qntsséi‘1%f’§eg?’lﬁbers'§’ﬁéupur pose
of the present entvaaselesied gidepardenibeot eneangtheyfromiihe sraupieeasipténg efthaler nul a
(1), in which gen,hydroxy, trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoromethoxy,
monofluoromethoxy, trifluoromethylthio, C;-C¢-alkyl and C,-Cg-alkoxy,

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

@,
in which
R represents a group of formula

N \ 4

N N—R

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

wherein phenyl and pyridyl may be substituted with 1 to 3 substituents,
whereby the substituents are selected independently of one another from the
group consisting of halogen, nitro, cyano, trifluoromethyl, difluoromethyl,
trifluoromethoxy, difluoromethoxy, monofluoromethoxy, C;-C;-alkyl and
C1-C4-alk0xy,

R? represents methyl, ethyl or n-butyl,



RI represents a group of formula - ~ NR whereby * represents the |inkage
site to the carbonyl group, R4 represents phenyl or pyridyl, wherein phenyl
and pyridyl nay be substituted with 1 to 3 substituents, whereby the
substituents are sel ected i ndependently of one another fromthe group

consi sting of halogen, nitro, cyano, trifluoronethyl, difluoronethyl,
trifluoronethoxy, difluoronethoxy, nonofl uororret hoxy, C -C4-al kyl and

Cl - C4-al koxy, R2 represents nethyl, et hg n-butyl, 8 whereby nethyl,
ethyl and n-butyl may be substituted with a substltuent whereby the
substituent is selected fromthe gr oup con5| sting of cycl opropyl and phenyl,
wher ei n phenyl nmay be substltuted with a trifluoronmethyl substituent, R3
represents phe %bereb/}ﬂ*@?@ﬁ l ethyy gl pay bg E%lfsi“f‘ﬁ?‘éﬁ’l%atSﬁbitltk“alte""hereby
substituents, @slémytmh@swb@@ frgm grouprcensigingafedcioppybangephenyl. of one
anot her fromthe group consisting of fl uo- ri ne chlorine, trifluoronethoxy,
di f1 uoronet hoxy, trifl uororret yltrl) E and their l§a] ts, their

sol vates and the solWher@s phenylmay besypstitute é)‘fl siflygromesthyl sp stﬁ'éenﬁ’r esent

i nvention, preference is also given to corrpounds of formula (I) in which R
represents,a grou of f.or Ia -N NR4 whereby * represents the |inkage site
to the car onyI F%el?bs }}fﬂ R4 represents phenyl or pyridyl,

whereby phenyl may be substituted with 1 to 3 substituents, whereby the substitu-
ents are selected independently of one another from the group consisting of fluo-
rine, chlorine, trifluoromethoxy, difluoromethoxy, trifluoromethylthio and methyl,

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

For the pm})ose of the present invention, preference is also given to compounds of formula (I)
in which R represents a group of formula

" N N—R*
_/

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

wherein phenyl and pyridyl may be substituted with 1 to 3 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,-Cy4-alkoxy.

For the gurpose of the present invention, preference is also given to compounds of formula (I) in
which R” represents phenyl, whereby phenyl may be substituted with 1 to 3 substituents,
whereby the substituents are selected independently of one another from the group consist-
ing of fluorine, chlorine, trifluoromethoxy, difluoromethoxy, trifluoromethylthio and
methyl.



wher ei n phenyl and pyridyl may be substituted with 1 to 3 substituents,
wher eby the substituents are sel ected i ndependently of one another fromthe
group consisting of halogen, nitro, cyano, trifluoronethyl, difluoronethyl,
trifluoronethoxy, difluoronethoxy, nonofl uoronethoxy, C-C4-al kyl and

C - C4-al koxy. For the purpose of the present invention, preference is also
given to conpounds of formula (1) in which R represents phenyl, whereby
phenyl nay be substituted with 1 to 3 sybstituents, wher eby t he
substituents are sel ected i ndependently” of one another fromthe group
consist- ing of fluorine, chlorine, trifluoromethoxy, difluoronethoxy,
trifluoronethylthio and nethyl. 9 The jpvention furthernore relates to a
met hod forl Q%QVW@BéP%@qf@HTWYaE%éO emmﬂﬁs thsrprepagatian of tEl? yorm%w?

accor di ng fonweihethetdly conpounds of formula RL N-N2 (I1), ON z/ R in
which R and R2 have the neaning indicated above, are reacted in the first

step with a reduci ng agent. and in_the second step in the presence of a
car boni c a?éF%‘dH@rtP\%ﬁﬂP%mcpﬁlP@Bﬂ‘Fo({}rfa’gmg? fornula HEN-R3 (111), in which
R1
N
z NO 1D),
O4>\\(i;zr/ = (1D
N
R

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

H,N—R® (D),
in which
R’ has the meaning indicated above,

or

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

OCN-R’ (IV),
in which
R’ has the meaning indicated above,

or



R3 has the neaning indicated above, or according to nethod [B] conpounds of
formula (I1) are reacted in the first step wwth a reducing agent and in the
second step with conpounds of formula OCN-R3 (1V), in which R3 has the
meani ng i ndi cated above, or 10 according to nethod [C] conpounds of
formumla O ~-NI N O\" /~~/~ N R3 (), RZN10/ in which Rz and R3 have
t he nmeani ng i ndicated above, and R8 represents nethyl or ethyl, are reacted
inthe first step with a base and in thg second step with conpounds of
formula R -H (VlI), in which R has the neaning indicated above, in the
presence of dehydr ating reagents. The conmpounds of fornulae (Ill), (IV) and
(VI) are knowg can be ynt hesllldzsﬁd;rf(t)) known nethods fromthe

cor r espondi°yY &géPtn?%O% &PIRPY lhods [A] and [B], step 1, the
foll ow ng applies:
8
OR " ;—l H
)\(/ N r‘ V)
° NJ/ 7// R ’
Rz/ ¢}
in which
R?and R’ have the meaning indicated above, and
R® represents methyl or ethyl,

are reacted in the first step with a base and in the second step with compounds of formula
R'H (VD)

in which

R has the meaning indicated above,

in the presence of dehydrating reagents.

The compounds of formulae (II), (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 from
0°C to the reflux of the solvents under atmospheric pressure to 3 bar.

Reducing agents are, for example, palladium-on-carbon and hydrogen, formic
acid/triethylamine/palladium-on-carbon, zinc, zinc/hydrochloric acid, iron, iron/hydro-
chloric 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



The reaction generally takes place in inert solvents, preferably in a
tenperature range from OC to the reflux of the solvents under atnospheric
pressure to 3 bar. Reducing agents are, for exanple, palladiumon-carbon and
hydrogen, formc acid/triethylam ne/palladi umon-carbon, zinc,

zi nc/ hydrochloric acid, iron, iron/hydro- chloric acid, iron(ll)

sul fate/ hydrochloric acid, sodiumsulfide, sodiumdisulfide, sodium

di t hi onite, amoni um pol ysul fi de, sodlu bor ohydri de/ ni ckel chloride, tin
dichloride, titaniumtrichloride or y nickel and an aqueous hydrazi ne
solution; preference is given 11 to Raney nickel and an aqueous hydrazi ne
sol ution, palladi umon-carbon and _hydrogen or

aci d/ tri et®yRaagy piskpland A9iagneos 1y dregion SOhuH@ra,tpageqlw@n%ca&b@n aphhydgaAe,

et hers, sulomigacil/sehylansing/palladiwnipptcarton: - but yl et her,

1, 2- dinethoxyethane dloxane t et rahydrof uran, glycol dlnethyl et her or

d| et hyl ene gl ycol t hyl he al c hol s h as tha t hanol ,
n- pr opanol In€ft§ P’&ﬁé’f?mfor eﬁaIBE aftBFrsoyc f‘%ii‘teﬂﬁﬁ?'gﬁroplet Htryi)?) €, such as

benzene, x E@rmet peyethane, dimeansnietraydepfyra alyeolshmehivhethay Ordilﬂhﬂea%gb’éﬂs or
ot her sol véimethyl etheh ab;gh@lsmmhw methanel elbanali nrprapghelcisepiepanol, n-hetenelmirt ri | e
or pyri di nert-tumnbhdydmearbohs, satleas-bensaiepkderso tohemmieshedase aychohexams oof t he
same W t hmiset# bil fRcedss; beothsnionantss suhes kirhéthyiddrm adiitie e thy ogmepdnol  or,
in the casgehitRRpyridinekil the bke D vaAG LRSS bIRKEIVRATs A& 0SRIxUIrE POY the same
tetrahydr of ik QAterRERRY RO dtdbre rﬁétﬁ&o@:etﬁdﬁ%l f@pk@%@ﬂo@ﬁﬂhé 8se of R@néEact i on
general |y Lakes phag e'o{is h{tﬁ&% SUIYEH FetraRY&bREAP! Y 1N @ tenperature Tange

of fromroom tenperature under at sp erlc pressure. Carbonic acid
derivatives are, for exanple, N, N-carbonyldiimdazole, phosgene, diphos-

gene, tri plt't;ﬁﬁ]@ﬂ&i [(Ahasyb, Gblfensbias appiesor 4-ni trophenyl chlor of or mat e;
preference is givento N, N- car bonyl di i m dazole. Inert solvents are, for

exanpl e, hal ohydrocarbons, such as nethyl ene chloride, trichloro- methane,
car bon t et Tleclkeh@aiondenerally edieoplaet mainert stle¢nts pidforabbt inartempdrafwel ravigk of oet hane

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

Carbonic acid derivatives are, for example, N,N-carbonyldiimidazole, phosgene, diphos-
gene, triphosgene, phenyl chloroformate or 4-nitrophenyl chloroformate; preference is
given to N,N-carbonyldiimidazole.

Inert solvents are, for example, halohydrocarbons, such as methylene chloride, trichloro-
methane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-dichloroethane or
trichloroethylene, ethers, such as diethyl ether, methyl tert-butyl ether, 1,2-
dimethoxyethane, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol
dimethyl ether, hydrocarbons, such as benzene, xylene, toluene, hexane, cyclohexane or
mineral oil fractions, or other solvents, such as ethyl acetate, acetone, dimethylformamide,
dimethylacetamide, 2-butanone, dimethyl sulfoxide, acetonitrile or pyridine, in the case of
water-miscible solvents also mixtures of the same with water; preference is given to
dimethyl sulfoxide.

For method [B], step 2, the following applies:

The reaction generally takes place in inert solvents, optionally in the presence of a base,
preferably in a temperature range of from room temperature to the reflux of the solvents
under atmospheric pressure.

Inert solvents are, for example, halohydrocarbons, such as methylene chloride, trichloro-
methane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-dichloroethane or
trichloroethylene, ethers, such as diethyl ether, methyl tert-butyl ether, 1,2-



trichl oroethyl ene, ethers, such as diethyl ether, nethyl tert-butyl ether,
1, 2 di net hoxyet hane, di oxane, tetrahydrofuran, glycol dinethyl ether or

di et hyl ene glycol dinethyl ether, hydrocarbons, such as benzene, xylene,

t ol uene, hexane, cyclohexane or mneral oil fractions, or other solvents,
such as ethyl acetate, acetone, dinethylformam de, dinethylacetam de,

2- but anone, di nethyl sul foxide, acetonitrile or pyridine, in the case of

wat er-m sci bl e solvents al so m xtures of,the sanme with water; preference is
given to dinethyl sulfoxide. For nethod" [B], step 2, the follow ng applies:
The reaction generally takes place in inert solvents, optionally in the
presence of a_base preferably in a tenperature range of, fromroom

t enper at urdimethoxyrshanes digxang tatigbydrgfupam elycol dimsthyl ethss prdiethylese ebgl e, 1 nert
sol vent s atimethybethetx hyroearbpes, sphcys beazebonylensuiohueas, hrxans;cyelehetne o de,

t ri chl or o-minetaheil dtactensbonothett sokiehtsosicias ethyl adetase, aeethaaalimethylformamide,

t et r achl ordimethghaectaihide, ditnidnoneatimathe] rifoxide] adetomitoidd drypyeidine; ptdfersce isuch as
di et hyl etdiedn ton@tdhytrdferah obuteytlyl@ich@loridé, 2 12 di met hoxyet hane, di oxane,
tetrahydrofuran, glycol dinethyl ether or diethylene glycol dinethyl ether,
hydr ocar bons, such as benzene, xylene, toluene, hexane, cycl ohexane or

m ner al oiBasks aref foonsgmmple, dkdlemewbtarbortasss, Swblas assiwn legiboaates wideym ewbowne,

di met hy! f anérenpaassiuntcarbdiuyd, a¢ porassivie ter2btmok il porenthetibaedshychaglsddininde,

acet oni trifyarigé, PBUI dicfiflariingloe dRGPeopytethPdaMBR, prefdratly ahthylamiean or

met hyl ene chlori de. Bases are, for exanple, alkali netal carbonates, such as
cesi um car bonate, sodium carbon- ate or potassium carbonate, or potassium

t ert - but oxiatenetiord [@t]hstep bahe folloswinhagdies.odi um hydri de, DBU, triethyl am ne
or diisopropylethylamne, preferably triethylamne. For nethod [C], step 1,
the follow ng applies: The reaction generally takes place in inert solvents,
pr ef er abl yTherreactionggaeraklyitakey plagreingfert solwenty eraferablydn adempsrabie tange bl vent s
under at nosphéPC ¢o preeeBun 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 carbonate,
sodium carbonate or potassium carbonate, preferably sodium hydroxide.

Inert solvents are, for example, halohydrocarbons, such as methylene chloride, trichloro-
methane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-dichloroethane or
trichloroethylene, ethers, such as diethyl ether, methyl tert-butyl ether, 1,2-
dimethoxyethane, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol
dimethyl ether, alcohols, such as methanol, ethanol, n-propanol, isopropanol, n-butanol or
tert-butanol, hydrocarbons, such as benzene, xylene, toluene, hexane, cyclohexane or
mineral oil fractions, or other solvents, such as dimethylformamide, dimethylacetamide,
dimethyl sulfoxide, acetonitrile or pyridine, or mixtures of solvents with water; the pre-
ferred solvent is a mixture of ethanol and water.

For method [C], step 2, the following applies:

The reaction generally takes place in inert solvents, optionally in the presence of a base,
preferably in a temperature range of from -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 hydrochloride
(EDC), N-cyclohexylcarbodiimide-N’-propyloxymethyl-polystyrene (PS-carbodiimide) or
carbonyl compounds, such as carbonyldiimidazole, or 1,2-oxazolium compounds, such as
2-ethyl-5-phenyl-1,2-oxazolium-3-sulfate or 2-tert-butyl-5-methylisoxazolium perchlorate,



Bases are, for exanple, alkali netal hydroxides, such as sodi um hydroxi de,
l'ithium hydroxide or potassium hydroxide, or alkali nmetal carbonates, such
as cesium carbonate, sodium carbonate or potassium carbonate, preferably
sodi um hydroxi de. Inert solvents are, for exanple, hal ohydrocarbons, such as
met hyl ene chloride, trichloro- nethane, carbon tetrachl oride,

trichl oroet hane, tetrachl oroethane, 1,2-dichl oroethane or

trichl oroet hyl ene, ethers, such as diethyl ether, nethyl tert-butyl ether,

1, 2- di net hoxyet hane, di oxane, tetrahydrofuran, glycol dinethyl ether or

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

n- pr opanol , i sopr opanol butanol r tert-butanol, hy car bons, such as
benzene, Nl%ﬁ%mlﬁ%‘?qwngﬁék%%s 2-glhexyshetharycy Onxhln%fiﬂw?imqmrfqhaestqrons or
ot her sol vigApanephasehonis auttysidpyorrisntivhiichlerofamate. .y i€ 20¥fi de,  di met hyl

sul f oxi de, 3- a&@pbdumvlr)phc@pmrybwlmdm@r beorotritzalyloesriGlimeBiyleming)phosthonamer : t he
pre- ferr elméxaﬂthorephosphata anO¢theneotahzad+1RE M, NAWAN wetremethyburonmmemhlockafl@rp- st ep
2, the folplovphage GHFTUE2:-21he- I-€2d)-pyaidyden &8 :38-lejranathgurphiameeirafluonetd-

sol vents, @RYITeTEN) by O-(7-ddaBerof R0l B-yDIN N, NaBe-tetradicthflindalum hexaAluogyrper at ur e
range of fxp ha?é)@IA”PUﬁQ)Ql Ldedx Erﬁﬂbﬁ%@fe‘(ﬂ(ﬂit?%’?%é&otrlaﬁéﬂilab| e dehydrating

reagents ng ﬁhﬁ}?t anfo?[Fho% gefé}fdafogjhbﬁ} f‘els\gB@PﬁCE‘r ﬁﬁitmfe%f the¥anl e,
th ba

N, N -di et J | prop I'l'sop drc
hexyl car bodii m Se N- ( 3- di net hyl am noi sopr opyI ) - N - et hyl car bodi i m de
hydr ochl ori de (EDC),

N-cycl ohexyleahROf kXarmife Nkl ﬁ’i@bél %M&?arté?,}’iucﬁ% Yok YEhSe, (Bunpé0sHatdd,de) or

gﬁgﬁoggl é?d'{fsg{ﬁ ’rbca‘H Ao i(at frerHr ﬁfggiﬁfg b%arﬂnn%t %gpgl%lahlidrgagégnpounds
11 xam e ifl rbho ling

2 tert put ey thmperl b, éws PY“ I%H%O&a%nyrh%ﬁﬂﬁéll bR saeounds

pr opanephddBKyis: Bre ﬁwﬂ?a@en& F chl orof ormate, or bi s(2-oxo-

3- oxazolldlnyl)phosphoryl chl ori de or
benzotria tri(di net hom exa rophosphat e, or
O (benzotr Cc?flé%n é fj’%ﬁélbﬁf Cafré% r4 H%FH?’SHYIH %5%3@[ uor o-

Inert solvents are, for example, halohydrocarbons, such as methylene chloride, trichloro-
methane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-dichloroethane or
trichloroethylene, ethers, such as diethyl ether, methyl tert-butyl ether, 1,2-di-
methoxyethane, 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®
O)YNJ/NOZ
VII
\ (VID),
5/

in which

R? has the meaning indicated above, and



phosphate (HBTU), 2-(2-o0x0-1-(2H)-pyridyl)-1,1, 3, 3-tetranethyl uronium
tetrafl uorobo- rate (TPTU) or

O (7-azabenzotriazol-1-yl)-N,N,N , N -tetranet hyl uroni um hexaf | uor o-
phosphate (HATU), or 1-hydroxybenzotriazole (HOBt), or benzotriazol-I-

yl oxytri s(di nmet hyl am no) phosphoni um hexaf | uor ophosphate (BOP), or m xtures
of these, wth bases. Bases are, for exanple, alkali netal carbonates, such
as, for exanple, sodium carbonate or pﬁ{assiun1carbonate, or sodi um

bi carbonat e or potassium bi carbonate, or’ organic bases, such as

trial kylam nes, for exanple triethylam ne, N nethylnorpholine, N

met hyl pi perg di ne, 4-dinethy|aninopyridine or diisopropyl ethylam ne, or DBU,
DBN,  pyr il nereppemE Baay! ¢rethilven to triethyl anine. The condensation is
preferably carried out using carbonyl diimdazole. Inert solvents are, for
exanpl e, hal ohydrocar bon such. nmet hyl ene.chl ori de, trdchlorg: nethane,
car bon tetlpa%%ﬁr%}t Wi tast B orie Hony uP SafitsPoatits ¢ o mMYE (FDnFIhSar hane
or trichlR3FHBEh ¥drafing igagents ch as diethyl ether, nethyl tert-butyl
ether, 1,2-di- nethoxyethane, dioxane, tetrahydrofuran, glycol dinethyl

et her or dyethyl en | ycal L met hyl ethe hydr ocar bons, such as benzene,
xyl ene, tgﬁﬁ@ﬁ%?mHZ§§ﬁ§%08§%ﬁ%ﬁ&&%ﬁ@‘%ﬁﬁmﬁﬁﬁera| oil fractions, or other

sol vents, such as ethyl acetate, acetone, dinethylformam de,

di met hyl acme%&%un&-&%ﬁﬂ&gﬁgmm%wn ot b Qtﬁ)l‘)%?area%?tr%ihgicbﬁp@ﬁndgwfi di ne,

in the casg of “water-m sci Solvents al so ures’of t same wth

a . . . .
wat er; preterence is given to dinethylformam de. The conpounds of fornul a
(I'1) are known or can be prepared by reacting conmpounds of forrmula OR8 |, ~

NNO2 NO\( (V1), OR®
N
o)\{/J VI
\ (VIID),
R

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

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 pressure.

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 (II) or in the second step with
compounds of formula (IV).

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

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 R2/ in which R2 has the neaning indicated above, and 14 R8 represents
nmethyl or ethyl, in the first step wwth a base and in the second step with
conmpounds of formula (VI), in the presence of dehydrating reagents. The
reaction takes place as described in method [C]. The conpounds of formula
(VIl) are known or can be prepared by reacting conpounds of fornmula OR8 N
NDY (MI1), z/ R in which R 2 has the neaning indicated above, and R8
represents nethyl or ethyl, with fumngpitric acid, concentrated nitric
acid, nitrating acid or other m Xi ng ratlos of sulfuric acid and nitric
acid, optionally in acetic anhydride as solvent, preferably in a
tenperature range of fromroomt erature to 60C under atnospheric
pressure. THe conpounds ofc fo (V) are known or can bew?gepared by
reacting co oundgwngwﬁornul [ 1) in Rt SHCep-Ow reduci ng agent
and in the second™step 7n the effse of a carbonic acid Herivative with
conpounds of ]:inula (rrr) or in tagi.econd step with conpounds of formula

(1V). HNO,, H,80,, 60°C

NO,
N \ Mel, K,CO,, acetone 7 \
Hﬁ\/am/ﬁN -— “ﬁ\/owriwﬁ
| H
O  CH,

1) H,, PdiC

H H

N 1 N\H/N\©\ 1) LIOH, THF, H,0 Xy N/ﬁ N H

/ 5 5

Oj‘/(rl“ o] O/CF3 2) TBTU, DMAP, K/N\”/« \ \'(l/ /CF3
O CH, H,c—</j\>——n NH o

—N



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

of forrmulae (I111),

(Iv),

The conpounds

(VI) and (VI11) are known or can be prepared by

known met hods fromthe corresponding starting materials.

15 N N N EtOCOClI, NEt,
HNG3, H, SO4, 60C NO, NO

I XI N Hz, Pd(OH) 2,

et hanol

HNGS.

Synt hesi s schene 1:
/O00 | OH

Kacet one H3CVO H3C O N u L\

--r-1N Mel, CO ,

H 0 Cy3
NN/N H
"N OO0 CH

H\ H3Cl / /~INO / 0, CF3 2?6TBTU, DVAP, N / ~CF3 IN "I

H3CJ \ NNHO CH3

Synthesis scheme 2:

N ) 1) LIOH, THF, H,0 = |
H,C._ O / _) S NO,
N 2) TBTU, DMAP, N N/\ N {
o k / \ k/N /
cH, ¢ SN \w "“\
— o
CH,
1) H,, PA/C
2)
OCN CF,
=
| H
N N
N

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 treatment and prophylaxis
of diseases, especially infections with viruses, in particular 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:

1) Treatment and prophylaxis of HCMYV infections in AIDS patients (retinitis, pneu-
monitis, gastrointestinal infections).
2) Treatment and prophylaxis of cytomegalovirus infections in bone-marrow and

organ transplant patients who develop often life-threatening HCMV pneumonitis or
encephalitis, and gastrointestinal and systemic HCMYV infections.

N O

y3 1) Hz, Pd/C 2) OCN/-\ OCFA H3C ///N N /N\ 1) LiOH THF, H20

I X



N~

N\-/ 16 Synthesis schene 2: N 1) LIOH, THF, RHOHC Ol N02 ' ~~ N 2)
TBTU, DVAP, N NN I Il CH3 NN\\ N ~~ QCH3 1) H21 Pd/C 2) OCN &CF3 N
~~ NY Il NCF3 CH3 The conpounds of general formula (1) of the invent

i on

show an unforeseeabl e, surprising spectrumof activity. They have antiviral
activity on representatives of the group of Herpes viridae (herpes

Vi ruses),

especially on cytonegal oviruses (CW), in particular on the

cytonegal ovirus (HCW). They are thus S:II' table for the treatnent and

prophyl axis of diseases, especially in

the viruses nentioned above, and the infectious di seases caused thereby.

ctions with viruses, in partic

Hereinafter, a viral infection is to he understqod as neaning both an
i nfection W th hregimeys angprophylais 95 HCMY dpigetignsdn neopagesiang Andsh a vi r us.

Due to their particular properties, the conpounds of general fornula (1) can

b d foy th ducti on_of  nedi ts suitable for th hyl axi
andior tr 6Bk monTrBimen SLaLate PR RER RN PR SohPloc fons. T

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 medicaments
suitable for the prophylaxis and/or treatment of infections with a representative of the
group of Herpes viridae, in particular a cytomegalovirus, especially the human cytomega-
lovirus.

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 infections.

The present invention furthermore relates to the use of the compounds of the invention for
the treatment and/or prophylaxis of diseases, preferably of viral infections, in particular of
infections with the human cytomegalovirus (HCMV) or another representative of the group
of Herpes viridae.

The present invention furthermore relates to the use of the compounds of the invention for
the treatment and/or prophylaxis of diseases, in particular the diseases mentioned above.

The present invention furthermore relates to the use of the compounds of the invention for
the production of a medicament for the treatment and/or prophylaxis of diseases, in par-
ticular 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 antivirally effective
amount of the compounds of the invention.

The compounds of the invention can act systemically and/or locally. For this purpose, they
can be administered in a suitable way, such as, for example, orally, parenterally, pulmonar-

hunman

ul ar



Areas of indication which may be nentioned by way of exanple are: 1)

Treat nent and prophylaxis of HCW infections in AIDS patients (retinitis,
pneu- nonitis, 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 pneunonitis or encephalitis, and
gastroi ntestinal and system c HCW infections. 17 3) Treatnent and

prophyl axis of HCW infections in neona&gs and infants. 4) Treatnment of an
acute HCW infection in pregnant wonen. 5) Treatnent of an HCW infection in
innunosuppressed patients associated wth cancer and cancer therapy. 6)

Tr eat ment H anc r atl nts aim uci n
medi at ed tﬁ)’nﬂa ye)%'} %ﬁ' f‘%ua |fe°tmya Bf’m‘a ]#EWSI%FE??’j P 8?‘889“‘Rew ews
2004, 28, valy.orpfica hh@f%%ﬁbﬁmﬂﬂﬁfﬁﬁwﬂhe i nvention are preferably used for

the production of medicaments suitable for the prophyIaX|s and/ or treatnent

of infecti pos W th a .representatjve of, the ro Her ri dae,

par {1 cul ar Pl o aEaF B ToRTaeR. i Spibls ¢ st A srrbgs O B iRGatoRye (o0
their pharﬁ%@ﬁﬂﬂ@? [nigiFateBAYTMSs, the conpounds of the invention can be used
alone and, if reqU|red al so in conbination with other active conpounds in

particul ar V, ct ve..co OVI r or
evel ovit Swﬂaﬁﬁ% B ol i B gR ?ﬂw\ﬁfﬁa‘ﬁ% %Lgmgn
parti cul ar PHRSH frelee%e %cormunﬂﬁ eg@ﬁtm‘feﬂv%ﬁp flige ég to the
use of t hewwhﬁ@@ﬁage £ componniseah thegpvension 1p prystallingrandior apQephy ?IZ YIIBFI axi s
of di seasedissopredifermtsiugh af, o1 exampla; tablets Geoatedhansbgaated thlletsofor examplet i ons
wi th the hbaving oytronegtihgs/dmraestifgdGith dissdvowiiba debyros sdnthnarevsobifble drel gr oup
of Her pes whichdasrtrol the release of the compound of the invention), tablets or films/wafers, which
disintegrate rapidly in the oral cavity, films/lyophilisates, capsules (for example hard or
soft gelatin capsules), sugar-coated tablets, granules, pellets, powders, emulsions, suspen-
sions, aerosols or solutions.

Parenteral administration can take place with avoidance of an absorption step (for example
intravenously, intraarterially, intracardially, intraspinally or intralumbally) or with inclu-
sion of an absorption (for example intramuscularly, subcutaneously, intracutaneously,
percutaneously or intraperitonealy). Administration forms suitable for parenteral admini-
stration are, inter alia, preparations for injection and infusion in the form of solutions,
suspensions, emulsions, lyophilisates or sterile powders.

Examples suitable for the other administration routes are pharmaceutical forms for inhala-
tion (inter alia powder inhalers, nebulizers), nasal drops, solutions, sprays; tablets,
films/wafers or capsules, to be administered lingually, sublingually or buccally, supposito-
ries, preparations for ears or eyes, vaginal capsules, aqueous suspensions (lotions, shaking
mixtures), lipophilic suspensions, ointments, creams, transdermal therapeutic systems,
milk, pastes, foams, dusting powders, implants or stents.

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, pharmaceuti-
cally acceptable excipients. These excipients include, inter alia, carriers (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 furthernore relates to the use of the conpounds of the
invention for the treatnment and/or prophylaxis of diseases, in particular
t he di seases nentioned above. The present invention furthernore relates to
t he use of the conpounds of the invention for the production of a
medi cament for the treatnent and/or prophylaxis of diseases, in par- ticular
t he di seases nenti oned above. The present invention furthernore relates to a
nmet hod for the treatnent and/or prophylaxis of diseases, in particular the
di seases nentioned above, using an antivirally effective anmount of the
conpounds of the invention. The conpounds of the invention can act
system cally and/or locally. For this purpgse, they can be adm nistered in
a suitabl eTKKWeseslatrweatson Rugthermerapelates ormedigamessy eqmprising 9t least PRosRIR- 18
i 1y, nasal pgundsihe ingensionyusuniiy gathey with eoe af mpre méﬁmanioguc rraceyically
t r ansder naddcyptable mikeipienis; andathkly use foptheqairpgses mentisnedrabowpl ant or stent. For
these adm nistration routes, it is possible to adm nister the conpounds of
the invention in suitable adm nistration forms, Suitable for oral
adni ni st r alfi gsRemk dt hag ProNed AR agORDIAAIIRISIER OR UHEN RIS ASEURIIHIPN 0 t he
prior art ameuntedlicabost §.0e1 tolthwgrkgsprsferatiy abow rilitord mafsgdofbasiydyaightite
modi fi ed f ashmve affdctiwerestitscaniphe desagh en omlpdmimisratibn tihabadun 0O tte 3h mgikg,
crystal | i npreforsblp0. lacdophg/ke 2 dodneeiyht. di ssol ved form such as, for
exanpl e, tablets (uncoated and coated tablets, for exanple having enteric
coatings or coatings which dissolve with a delay or which are insoluble and
whi ch cont italaytriezenthellesa be nofessare, wiwarp apprdpridte,ith deviatedrin dre)amawmitd mes- or
fil ms/ waf etienedydpecificaltly d¢pehéimgandodapeidhy, admitikeatemabuteaindividual response to
films/|yopthlatat @mpota®aypest frépuratoncdidl thnd e idtedval oS&f whigk ket ddmispaul es) ,
sugar - coat gsh faRéY fhce. THHLMERSe cd38d Ht BlaF be RIS to AAKE 86 Gth lessUBAHe Si ONS,
:S(r)?ggnie0£fo§ﬁle'ﬂhglgélirsmnfﬁhﬁl"&n%& \ﬂﬁ%a@'u%ih@f LABs B8 RipbaNEn# hthfioMdd dust

o )ﬁ%gecﬁ AL L egl F ?xp Esu%@ﬂ@ %ﬁ} Qrtnﬁﬁl\{tgr a*ﬁ%k%)e arivbsab(%c? toWi th

Intraarterk, di%deXhest 1nt5 %(i) uraflty of{ndiVidnd14o8s et %r 'n

i ncl u-

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 concentra-
tion data of liquid/liquid solutions are in each case based on volume.



sion of an absorption (for exanple intranmuscul arly, subcutaneously,

i ntracut aneously, percutaneously or intraperitonealy). Admnistration forns
suitable for parenteral admni- stration are, inter alia, preparations for
injection and infusion in the formof solutions, suspensions, emnulsions,

| yophilisates or sterile powders. Exanples suitable for the other

adm ni stration routes are pharmaceutical forns for inhala- tion (inter alia
powder inhalers, nebulizers), nasal drogs, solutions, sprays; tablets,
films/wafers or capsules, to be adm nistered lingually, sublingually or
buccal Iy, supposito- ries, preparations for ears or eyes, vagi nal capsul es,
aqueous sg&penj;onslélotions, shaking m xtures), |ipophilic suspensions,

oi nt ment s,“*cre m nsdermal therapeutic systens, mlk, pastes, foans,
dusting pomders i npl ants or stents. The conpounds of the invention can be
converted 2y atn%n?%?édﬁd adm nistration forms. This can take place in a
manner kno per y mxing with inert nontoxic, pharmaceuti- cally
accept abl e exci pients. These excipients include, inter alia, carriers (for
exanpl e njggrocrystal hj ﬁ%ugellulose Iactose manni tol ), solvents (for

exanpl e | igwiLp pol yethyl gnes: gl gﬁh SBIB ﬁyland di spersants or
wetting ag@ﬁ@\l(for efjglﬂp g 5) L HI d ate pol yoxysor bi t an
er

ol eate), bin s (fo pol'yvi nyl pyrrol i done) synthetic and natural
pol yner s Sgg exanplglB ‘fﬂ ? stabj.li (for exanpl e antioxidants, such
as, for frest Sheppcg) ion 1‘???@“%’?% exanpl e i norgani c pignents,
such as, fB¥Mexanpl e, lch@ﬁom@&?’é}‘es) and taste- and/or odor-corrigents. 19
The preser®BAvent i onViNsPiibenrapylethylemineditnee ' seasek ament s conpri sing at | east
one com pblind of theDilweention, usually together with one or nore inert
nont oxi c, ]Dﬂqmmaceutizba{NgDinmdmniabpyeicﬁmi pients, and their use for the
pur poses MBMEA oned abNmeDlﬂlahggae[[amldeit has proved advantageous to

admi ni st erppyg ht r avepprghAdulBkigerati on anmounts of about 0.001 to 10

my/ kg, pretgrably abqg%zﬁ hdddkid 0 5 nmog/ kg, of body weight to achieve

ef fective ggapl by and- e danamiabrolyH-NatihBL 8tk hyliboARML 0. 01 to 25

g/ kg, EI Electron impact ionization (in MS)

ESI Electrospray ionization (in MS)

Ex. Example

h Hour

HATU O-(7-Azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium hexafluoro-
phosphate

HBTU O-(Benzotriazol-1-yl)-N,N,N’,N -tetramethyluronium hexafluorophos-
phate

HPLC High pressure, high performance liquid chromatography

LC-MS Liquid chromatography-coupled mass spectroscopy

LDA Lithium diisopropylamide

lit. Literature (reference)

m.p. Melting point

MS Mass spectroscopy

NMR Nuclear magnetic resonance spectroscopy

RP-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 tetrafluoroborate

THF Tetrahydrofuran

TLC Thin-layer chromatography

HPLC and LC-MS methods:




preferably 0.1 to 10 ng/ kg, of body weight. It may neverthel ess be
necessary, where appropriate, to deviate fromthe anounts nen- tioned,
specifically depending on body weight, adm nistration route, individual
response to the active conmpound, type of preparation and tine or interval
over which the adm nistra- tion takes place. Thus, in sone cases it may be
sufficient to nake do wth [ ess than the aforenentioned m ni num anount,
whereas in other cases the upper limt ggntioned nust be exceeded. In the
event of an administration of |arger anmounts, it may be advisable to divide
these into a plurality of individual doses over the day. The percentage dat a

in the fol t Exa ar e ent t. unl ess

ot herwi se f F,‘ﬂ‘g*}@?% QLS? n% g?g E%% W/@% ‘SE'? léenta?rfeat i on
rati os andl na&@WﬁFﬁTﬁF?%ﬂ#{ R 'Aqqﬂ f Hry X <ol EHW 11ﬁf&3@ﬁ case
based on v8iumkef P foamicacidesluent Bp bl e pcstanifide jeatid; BI NaP

2, 2' - Bi s( deradieny|0dhoeph0i9en-2, 012 min heQfhdhy| 2. 9@\%Be@t éﬂ t08fn$t'?|5l5e cone.
Concent r at edn DEADovac t508Cciiow adte: |Q)81nﬂ/at1andV(detecwﬁ) 210@vh.Di chl or onet hane

DI EA NN-Di i sopropyl et hyl am ne (Hunig's base) dil. Dilute DVAP

4-N, N- D net hyl am nopyri dine DM N N-D net hyl formam de. DVSO Di net hyl
sul f oxi de t L Jastrument: Micromass Quattro LCZ with HPLC Agilent series

1100; column: Phenomenex Synergi 2u Hydro-RP Mercury 20 mm x 4 mm; eluent A: 11
of water + 0.5 ml of 50% formic acid, eluent B: 1 | of acetonitrile + 0.5 ml of 50% formic
acid; gradient: 0.0 min 90%A - 2.5 min 30%A - 3.0 min 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 (LLC-MS): Instrument: Micromass Platform LCZ with HPLC Agilent series
1100; column: Phenomenex Synergi 2u 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 4 (LC-MS): MS instrument type: Micromass ZQ; HPLC instrument type: Waters
Alliance 2795; column: Phenomenex Synergi 2u 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 5 (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% fcrmic 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 series; UV DAD; column: Grom-Sil 120 ODS-4 HE 50 mm x 2 mm, 3.0 um; eluent
A: water + 500 pl of 50% formic acid/l, eluent B: acetonitrile + 500 pl of 50% 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-18¢ 50 mm x 4.6 mm; eluent A:




EDCI x HClI N -(3-D nethyl am nopropyl)-N-ethyl carbodii m de hydrochloride El
El ectron inpact ionization (in MS) ESI Electrospray ionization (in M5) Ex.
Exanpl e h Hour HATU O (7- Azabenzotriazol-1-yl)-N, N, N, N -tetranet hyl uroni um
hexaf | uor o- phosphate HBTU

O (Benzotriazol-1-yl)-N,N, N, N -tetranet hyl uroni um hexaf | uor ophos- phate
HPLC H gh pressure, high performance |iquid chromatography LC Ms Liquid
chr omat ogr aphy- coupl ed nass spectroscop ) LDA Lithiumdiisopropylamde |it.
Literature (reference) MP. Melting point M5 Mass spectroscopy NVR Nucl ear
magneti c resonance spectroscopy RP-HPLC Reverse phase HPLC RT Room

tenperature Rt ent i time (in HPLC) _ sat. Saturate .. Sol ut i TBTU

O (Benzot rwa&ebr?ﬁbogi?f RDVeptormnie ,aRr_%ﬂi %lp?%r%taﬁfgzpwr A 0@&@3%&@% :  THE

Tet r ahydr oftadigat: 0anith] G840 e 5%l 3ot pHy 95 ovemd STe: NewagerdBain o1
1.0 ml/min-> 3.0 min 3.0 ml/min-> 4.0 min 3.0 ml/min; UV detection: 210 nm.

Method 8 (LC-MS): Instrument: Micromass Quattro LCZ, with HPLC Agilent series
1100; column; Grom-SIL120 ODS-4 HE, 50 mm x 2.0 mm, 3 pm; eluent A: 1 1 of water +
1 ml of 50% formic acid, eluent B: 1 | of acetonitrile + 1 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 - 4.5 min 10%A;
oven: 55°C; flow rate: 0.8 ml/min; UV detection: 208-400 nm.

Method 9 (GC-MS): Instrument: Micromass GCT, GC6890; column: Restek RTX-35MS,
30 m x 250 um x 0.25 um; constant helium flow rate: 0.88 ml/min; oven: 60°C; inlet:
250°C; gradient: 60°C (maintained for 0.30 min), 50°C/min - 120°C, 16°C/min -
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 um;
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.




Method 1 (LC-MS): Instrunment: Mcromass Platform LCZ with HPLC Agil ent
series 1100; colum: Therno HyPURLTY Aquastar 3.t 50 mimx 2.1 mm eluent A
11 of water + 0.5 m of 50%formc acid, eluent B: 1 1 of acetonitrile +
0.5 mM of 50%formc acid; gradient: 0.0 mn 100%9A 4 0.2 mn 100%A 4 2.9
mn 309A 4 3.1 mn 10%A 4 5.5 mn 10%\; oven: 50C, flowrate: 0.8 nm/mn;
W detection: 210 rim Method 2 (LCGMS): Instrunment: Mcromass Quattro LCZ
with HPLC Agilent series 1100; colum: .Phenonmenex Synergi 2 Hydro-RP
Mercury 20 nmx 4 mm eluent A: 11 of ter + 0.5 mM of 50%formc acid,
eluent B: 1 1 of acetonitrile + 0.5 m of 50%formc acid; gradient: 0.0
mn 90%A 4 2.5 mn 30%A -) 3.0 mn 5%A -9 4.5 min 5%\ flow rate: 0.0 mn 1
m/mn, 2. Startinggompeunds 5 nin 2 m/nin; oven: 50C, UV detection: 208- 400
run. Method 3 (LC-MS): Instrunent: Mcromass PlatformLCZ with HPLC Agil ent
series 1100; c Iij . Phenonenex Synergi 2 Hydro-RP Mercury 20 mm x 4 mm

el uent A %—?—M"m ter + 0.5 mM of 50%formc acid, eluent B: 1 | of
acetonitrile + 0.5 mM of 50%formc acid; gradient: 0.0 min 90%A 4 2.5 mn
30%A 4 3.0 % W) %A, rate: 0.0 min 1 mM/mn, 2.5 mn/3.0
min/4. 5 m'%mﬂ%%ﬁ%ﬁ;l%ﬁ‘é@agﬂg@a{%%&ction: 210 nm Method 4 (LC-MB): MBS
instrunment type: Mcromass ZQ HPLC instrunment type: Waters Alliance 2795;
col um: Phenonenex Synergi 2 Hydro-RP Mer g 20 mmx 4 mm eluent A 11
of water + 0.5 nl of 50%fornic acid, elugnt\y8: 1 1 of acetonitrile + 0.5 ni
of 50%formic acid; gradient:H0~0 nP A G 2.5 mn 30% 3 3.0 min 5%\ 4
4.5 mn 5%\ flowrate: 0.0 mn 1 m/ i 2.5 mMn/3.0 mMmn/4.5 mMn 2 m/mn;
oven: 50C, UV detection: 210 nm Methey 5 (‘BCAB M5 i nstrunent type:

M cromass ZQ HPLC instrunent type: HP 1100 s Uv DAD; col um:
Phenonenex Synergi 2.t Hydro-RP Mercury 20 mm x4 nmm eluent A 1 1 of
water + 0.5 m of 50%formc acid, eluent B: 1 1 of acetonitrile + 0.5

Q

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 ethv] 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 solution and, after drying with magne-
sium 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 (EST): m/z =231 [M+H]"

'"H-NMR (300MHz, DMSO-dg): 8 = 7.6 (s, 1H), 7.4 — 7.1 (m, 6H), 5.2 (s, 2H), 4.25 (q,
2H), 1.25 (tr, 3H) ppm.

Example 2A

Ethyl imidazole-2-carboxylate



m of 50%formc acid; gradient: 0.0 mn 90%A 4 2.5 mn 30%A 4 3.0 mn 5%\ 3
4.5 mn 5%\ flowrate: 0O mn 1 mM/mn, 2.5 mMn/3.0 mn/4.5 mn. 2
m/mn; oven: 50C, UV detection: 210 nm Method 6 (LC-MS): MS instrunent
type: Mcromass ZQ HPLC instrunment type: HP 1100 series; UV DAD;, col um:
GomSil 120 ODS-4 HE 50 nmx 2 nm 3.0 m eluent A water + 500 | of 50%
formc acid/1, eluent B: acetonitrile + 500 s1 of 50%formc acid/l;
gradient: 0.0 min 0B 4 2.9 min 7098 4 241 mn 9098 4 4.5 mn 90%B; oven:
50C, flowrate: 0.8 m/mn; UV detectiofi’ 210 nm Method 7 (LCGMS): M
instrument type: Mcromass ZQ HPLC instrunent type Waters Alliance 2795;
col um: Merck Chronolith SpeedROD RP-18e 50 mm X 6 mm eluent A: 22 water
+ 500 pl of 50% formc acid/1; eluent B: acd‘sg‘yrlle + 500 | of 50%formc
acid/l; gradient: 0.0 mn 10%3—)4§ 0 r@n 9 4.0 mn 95%8; oven: 35C,
flowrate: 0.0 min 1.0 m/nin-4 30 /mna 4.0 mMn 3.0 M/mn; W
detection: 210 nm Method 8 (LG MS): Inst urrenH M cromass Quattro LCZ, wth
HPLC Agilent series 1100; colum: G om SsPLI20 ODS-4 HE, 50 nmx 2.0 nm 3
pm eluent A 11 of water + 1 m of 50%formc acid eluent B: 11 of
acetonitrile + 1 50% form c aci gr adj ent % 2 mn
100%A 4 2. #-hekl %‘bﬂmmléofleth%ﬂnl -heyl- thtmsd%%Piﬁ I@%OXYIGGQFF dlS@% flpdgp Yate:
0.8 m / ni nml ohettirnoband 34-¢ ommogumformate ascddeq. Ghengetion ik gerisrheated

M cronass GOEr refo8 §00gboubd hind:totRbeft &g oRT0% PBNElium3m-¢arkorr&al Phe of ean@®- pm
const ant haumuforrhateare thereby @d& indsiall pprimwne.nA ficG@Gpling Itk catalg§0Cfilteped difent :
60C ( nmai nt @idaé fiftpite 8.c3AcsMt@led iBV&FUT Thelprbd (6t that &S/ sedllize3 ouBking BAC/ mi n 4

300C (mai ngRkARM ié ﬁrturﬂatea mmo mYR¥ tt@dwl& dndnallydu By suddbR)ilr&nmm:  Kromasi |
100 RP-18, 60 mm x 2.1 nm S pm eluent A water + 0.5%perchloric acid

(70%, eluent B: acetonltrlle gradient: O min 2%, 0.5 mn 298, 4.5 mn
9098, 9 m YieRDUB,9 H(7B%roftheddy) 10 mn 298; flow rate: 0.75

MS (ESI"): m/z = 141 [M+H]"

'"H-NMR (200MHz, DMSO-de): & = 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

NO,
”:@
HyC O "
H
0

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 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)



m /mn; columm tenperature: 30C, detection: W 210 nm 23 Starting
conpounds Exanple 1A Ethyl 1-benzyl-1 Him dazol e-2-carboxylate n N H3C~/ O
Y Ot 148 g (936 mmmol) of 1-benzyl-1Him dazole are suspended in 480 m of
acetonitrile and, at -20C, 120 mM (87.1 g; 860 mmvl) of triethylamne are
added. Over a period of 15 mnutes, 211.2 m (239 g; 2208 mml) of ethyl
chloroformate are then added dropwi se. The reaction mxture is stirred at
-20C for 10 minutes. After warmng to 15 to 20C, the reaction mxture is
stirred for 18 It and then concentrated® n vacuo. Water, a saturated sodium
chloride solution and a saturated sodi um bi carbonate solution are added to
the residue, and the mxture is extracted three tinmes with ethyl acetate.
The conbi Nd8 (ESbé}rm/@ PelddsHhr e washed with a saturated sodi um chloride
solution and, after dryl ng with magne- sium suI fate concentrated in vacuo.
The residuye is subjected a fractional distillation under vacuum
(boi ling pbi NMR‘(}_E#)MHZ) QMﬁO@G)p}éééér@bmaﬂ IYH} §-21spl b 44 (a, ?’Hég]d:’ SdB2. 6 g
(46% of thEdspPm. LC-M5 (Method 4): R = 1.71 nmin. M (ESI): mz = 231

[ MPFH © ' H-NMR (300MHz, DVMSO-d6): 6 = 7.6 (s, 1H), 7.4 - 7.1 (m 6H), 5.2 (s,
2H), 4.25 gq l2I—|), 1.25 (tr, 3H ppm Exanple 2A Ethyl

i m dazol e-#X | at e

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

H,C
HN Cl
HNTY,
N
Yl\
HO

N

0] \\q

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

NO

. 2

H.C O\”/l/\g

TN N
O \\v

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 combined organic phases are
washed once with water and three times with a saturated sodium chloride solution, dried



24 N H3ICN~/ON H 0O 34.7 g (150.9 nmmol) of ethyl

1- benzyl - 1H i m dazol e- 2- car boxyl ate are dissolved in 1005 m of ethanol,
and 34 g of amonium formate are added. The reaction mxture is heated

under reflux for about 6 h. A total of 8 g of 10% pal | adi um on-carbon and 18
g of ammo- niumformate 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 thi LS operation is triturated with 80
m of ice-water and coll ected by suctiof®filtration. Yield: 15.9 g (75% of

t heory) MS (ESI'): rﬂz = 141 [MH—l] 'H—NNR (200MHz, DMSO- d6): 6 = 13 3 (s
broad, 1H), 7.4 (s, 7.15 (s, 1H), ( 2H), 1.3 (tr,

Exanpl e 3Awabw4gnasmmtsrdlfatefniiwmﬁeaazt@dén\zaczelaf yeplbingggsidug lﬂémﬂlycgsm N
H O Wi | efwthst forgheonexit sqactias. 08 g (114.7 mmol) of et hyl

i m dazol e-2-carboxyl ate are dissolved in 71.7 m of concentrated sul pfuric

acid. 71.7_.m__of 100% fum ng nitric acid are then
Yield: 17.59 g (70% of theory)

LC-MS (Method 2): R; = 2.02 min.
MS (EST"): m/z = 240 [M+H]"

'H-NMR (300MHz, DMSO-dg): 6 = 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-amino-1-(cyclopropylmethyl)-1H-imidazole-2-carboxylate

NH

A

H.C O l

TN 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 hydrogena-
tion apparatus, the reaction mixture is hydrogenated with hydrogen at room temperature.
The catalyst is filtered off and the filtrate is concentrated in 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 (EST): m/z =210 [M+H]"

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



added dropwi se. The reaction solution is stirred at 50 to 60C for 3 h and,
after cooling, poured onto 800 m of an ice/water m xture. The precipitated
crystals are collected by suction filtration and washed with 1500 m of
ice-water. Yield: 15 g (70% of theory) 25 M (ESI): mlz = 186 [ MtH + ' H NWR
(300MHz, DMSO-d6): S = 14.5 (s broad, IH), 85 (s, 1H, 4.4 (g, 2H), 1.35
(tr, 3H), ppm Exanple 4A 4-({ [(4-Chloro-2-nethyl phenyl)am no]carbonyl}
am no) - 1- (cycl opropyl nethyl)-1 H im'daégl e-2-carboxylic acid H3 C HN -d
HN~ ON HO/\) NO Step 1 Ethyl 1-(C€yclopropylmethyl)-4-nitro-1

H i m dazol e- 2-carboxylate NO2 N H3CO~I I( O

Step 3

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

H,C

HN Cl

HN/'&O
HSCVOY“@
A

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 mixture 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-dg): 8 = 9.45 (s, 1H), 8.0 (d, 1H), 7.35 (s, 1H), 7.3 (d, 1H), 7.2
(dd, 1H), 4.3 (q, 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.

Step 4

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



Under argon, 15 g (81 nmmol) of ethyl 4-nitro-1 Him dazol e-2-carboxyl ate are
stirred with 13.13 g (97.2 mol) of cycl opropyl net hyl brom de and 22.4 ¢
(162 nmol ) of potassium carbonate in 165 m of DWMF at 80C for | h. After
cooling, the reaction mxture is diluted wth water and extracted four
times with ethyl acetate. The conbi ned organi c phases are washed once with
water and three tinmes with a saturated sodium chloride solution, dried 26

wi t h magnesi um sul fate and concentr at ed2' n vacuo. The crystalline residue is
directly used further for the next reaCtion. Yield: 17.59 g (70% of theory)
LCMS (Method 2): R =2.02 min. M (ESI+): mz = 240 [ MH + ' H NWMR
(300MHz, DMSO-d6): S =8.2 (s, 1H), 4.4 (g,.2H), 4.3 (d, 2H), 1.4 (m 4H),
0.55 (g, 2H), 0.45 (q, 2H) ppm Step 2 EthyW 4-am no- |

-(cycl opropyl nethyl )-1 H i m dazol e- 2- car boxy NHZ N H3CO ~IIf N O 3.89
g (16.26 mmol) of ethyl 1-(cycl opropyl ng - 1

H i m dazol e- 2-carboxyl ate are dissolved/in § of THE, and a spatula tip
of Raney nickel is added. In a hydro tion apparatus, the reaction

m xture i s hydrogenated with hydrogen%at r@om tenperature. The catalyst is

filtered off and the filtrate is cq ntrated in vacuo. The concentration
residue is directly used furﬁger far t\ne next reaction. Yield: 3.46 g (100%
of theory) N

g

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 hydrox-
ide solution are added. The reaction mixture is stirred at room temperature for 1 h and then
concentrated in vacuo. The residue is taken up in 100 ml of isopropanol, and 100 ml of IN
hydrochloric acid are added with ice cooling. The crystals are collected by suction filtra-
tion 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]"

'H-NMR (400MHz, DMSO-dg): & = 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.

Example SA

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



LC- M5 (Method 3): R, 1.21 min. M (ESI+): mz = 210 [ MtH + ' H- NMR
(300MHz, DMSO-d6): S = 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 (g, 2H ppm 27 Step 3 Ethyl
4-({ [(4-chl oro-2-net hyl phenyl )am no] carbonyl }

am no) - 1- (cycl opropyl methyl )-1 H i m dazol e-2-carboxylate H3C HN\ / O HN

N H3CN~/O ~I I( N O Under argon, 6 g (35.8 nmmol) of 3-chloro-4-phenyl
i socyanate are added to 7.49 g (35.8 n%g)l) of ethyl 4-am no- |
-(cycl opropyl nethyl)- | Himdazol e-2-cdarboxylate in 18 mMl of THF, and the

m xture is stirred at roomtenperature for 4 h. The reaction m xture is
concentrated in vacuo and the product which crystallizes fromthe mxture is
triturated with 40 m of ethyl acetate anlectigrd by suction filtration.
Yield: 11.1 g (82% of theory) LC M5 (HW = 2.66 mn. M (ESI):
mz = 376 [MtH' ' H NVR (300MHz, DMSO- 6) §, 1H), 8.0 (d, 1H),
7.35 (s, 1H), 7.3 (d, 1H), 7.2 dd-lN 4. 3 (q F2H) 4.25 (d, 2H), 2.25
(s, 3H), 1.3 (tr, 3H), 1.25 (m 1 OSQ(q, 2H), 0.35 (q, 2H) ppm

w%

The preparation takes place in analogy to Example 4A.
Yield: 10.2 g (93% of theory)

LC-MS (Method 4): R; = 1.87 min.

MS (ESI"): m/z = 385 [M+H]"

'H-NMR (400MHz, DMSO-dg): & = 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 (g, 2H), 0.35 (q, 2H) ppm.

Example 6A

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

HN Cl



Step 4 4-({ [(4-Chloro-2-nethyl phenyl)am no] car bonyl }

am no) - 1- (cycl opropyl nethyl)-1 H i m dazol e-2-carboxylic acid 28 H3C HN\
- HNAON HO/\) NO 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 nethyl)-1
H i m dazol e- 2- car boxyl ate are suspended in 158 ml of ethanol. Wth ice
cooling, 16.4 m of water and 6 mM (112 mol) of a 50% aqueous sodi um
hydrox- ide solution are added. The reagpion mxture is stirred at room
tenperature for 1 h and then concentrated in vacuo. The residue is taken up
in 100 m of isopropanol, and 100 m of IN hydrochloric acid are added with

ice coolin The ¢ collected b tion filtra- tion and dried at
40C i n vacd P&@Paﬁaﬁgn%ﬁw@ W&F’t?ﬂé%‘)ﬁk}l)%%%ows (Method 4): Rt = 1.74
m n. I\/S(ESI' ): mz 349[|\/H—I]+ H NVR (400MHz, DVBO-de): 8 = 9.4 (s, 1H),

8.0 (d, 1H)Yé%lg 232%1284%1%@5( IH), 7.2 (dd, IH), 4.25 (d, 2H), 2.25

(s, 3H, 0.35 (g, 2H) ppm Exanple 5A |
-(Cycl opropyl methyl )-4-[ (1[4-(tri fI uor omet hoxy) phenyl ] am no)

car bonyl ) amc0Rls-(Méthod 4): R, = 1.83 min.
MS (EST"): m/z = 351 [M+H]"

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

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]"



i m dazol e-2-carboxylic acid 29 HN O 1F Y--F HN-~ OF N HO O The
preparation takes place in analogy to Exanple 4A. Yield: 10.2 g (93% of
theory) LCMS (Method 4): R(=1.87 min. M (ESI'): mz = 385 [ MtH' ' H NWR
(400MHz, DVMSO-d6): 6 = 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 (g, 2H), 0.35 (g, 2H) ppm
Exanpl e 6A 1-Butyl-4-({ [(4-chl oro-2-nethyl phenyl)am no]carbonyl }amno)-1
H-i m dazol e-2- carboxylic acid H3 C HNyCI HNAO N HO IxI N 11 CH3 30 The
preparation takes place in anal ogy to Exanple 4A

'H-NMR (300MHz, DMSO-dg): & = 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)phenyl]amino}carhonyl)amino]-1-[4-(trifluoromethyl)benzyl]-

1H-imidazole-2-carboxylic acid
F
Y Ja
0]

HN F

S
o kQW(F

FF
Preparation in analogy to Example 4A.
Yield: 15.2 g (100% of theory)
LC-MS (Method 2): R; = 2.46 min.
MS (EST"): m/z = 489 [M+H]"

'H-NMR (300MHz, DMSO-dg): § = 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.

Example 9A

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



Yield: 2.2 g (93% of theory) LC-M5 (Method 4): R =1.83 mn. M (ESI): mz
= 351 [MtH + ' H-NMR (300MHz, DVMSO-d6): S = 9.35 (s, 1H), 8.0 (d, 1H), 7.3
(s, 1H, 7.25 (d, 1H, 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-(trifluoronmethoxy)phenyl] am no) carbonyl)amno]-1

H i m dazol e-2- carboxylic acid HNO F Y-F HN--~ OF NNHO N CH3 The
preparation takes place in analogy to E>§f2mpl e 4A. Yield: 2.05 g (96% of
theory) LC-M5 (Method 4): RL = 1.96 min”" M5 (ESI+): nmz = 387 [ MtH + 31
"H-NWR (300MHz, DMSO-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. quintet, 2H), 1.25 (sextet, 2H),
0.9 (tr, 3H) ppm Exanple 8A 4-[({[4-(Triflthronet hoxy) phenyl ] am no)
carbonyl)am no]-1-[4-(trifluoromethyl)benzyl i m dazol e- 2-carboxylic
acid HN O rF HN Cl

Preparation in analogy to Example 4A.
Yield: 15.6 g (100% of theory)
LC-MS (Method 4): R( = 2.23 min.
MS (EST"): m/z = 453 [M+H]"

'"H-NMR (300MHz, DMSO-dg): § = 9.5 (s, 1H), 7.95 (d, 1H), 7.75 (d, 2H), 7.4 (d, 2H),
7.35 (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-1 H-imidazole-2-carboxylate

NO,
B
H3cvoj((
)
O  CH,

6.80 g (36.7 mmol) of ethyl 4-nitro-1 H-imidazole-2-carboxylate are dissolved in 140 ml of
acetone, and 11.2 g (80.8 mmol) of potassium carbonate 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



--F HOF NHOI N\) OF F F Preparation in analogy to Exanple 4A.
Yield: 15.2 g (100% of theory) LC-M5 (Method 2): R = 2.46 min. M5 (ESI+):
mz = 489 [MtH' 'H NWVR (300MHz, DMSO-d(,): 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-Chloro-2-nethyl phenyl)am no]carbonyl
}amno)-1-[4-(trifluoronethyl)benzyl]-1 H im dazol e-2-carboxylic acid 32
H3C HNCI HNAOHO N/) OF FF Pre&aration in anal ogy to Exanple 4A.

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 (EST"): m/z = 200 [M+H]"

'H-NMR (400MHz, DMSO-ds): & = 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,
N—j
H,C om/( \
3TN
)
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.

Yield: 0.42 g (99% of theory)
LC-MS (Method 1): R¢= 1.59 min.
MS (ESI'): m/z = 170 [M+H]"

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



Yield: 15.6 g (100% of theory) LC-M5 (Method 4): R = 2.23 mn. M (ESI):
mz = 453 [ MtH + ' H-NWVR (300MHz, DMSO-db): S = 9.5 (s, 1H), 7.95 (d, 1H),
7.75 (d, 2H, 7.4 (d, 2H), 7.35 (s, 1H, 7.25 (s, 1H, 7.15 (d, 1H, 5.75
(s, 2H), 2.25 (s, 3H ppm Exanple 10A Ethyl 1-methyl-4-nitro-1

H i m dazol e- 2-carboxylate NO2 H3C ON O CH3 6.80 g (36.7 mmol ) of ethyl
4-nitro-|1 Himdazol e-2-carboxyl ate are dissolved in 140 mMl of acetone, and
11.2 g (80.8 mmwl ) of potassium carbona%{{e and 4.57 m (73.5 nmol) of

i odonet hane are added. The mi xture 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 33 cooling, the mxture is filtered, the

resi due i sExampled24i t h di chl oronet hane and the filtrate is freed fromthe
solvent. The solid obtained is dried in vacuo. Yield: 7.0 g (95% of theory)

ot i) Q78 Bl ATy ok e g By b A 200

Exanpl e 11ACEPMNIAE- ani no-1 - nethyl -1 H i ni dazol e- 2- carboxyl ate NHz H3CO
y 0
a
N N F
HC. o )\ H—@—o i
\ F:
O cH,

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 (synthesis 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.
MS (ESI"): m/z = 373 [M+H]"

'H-NMR (300MHz, DMSO-de): & = 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]amino } carbonyl)amino]-1 H-imidazole-2-
carboxylic acid



-- OCH3 0.50 g (2.5 mmol ) of ethyl

1-methyl-4-nitro-1 Himdazol e-2-carboxylate are dissolved in 7.5 m of
ethanol, 0.13 g (0.13 mol ) of pall adi 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 wthout further purification. Yield:
0.42 g (99% of theory) LC-M5 (Method 1): R=1.59 min. M (ESI'): mz =
170 [ M+H + ' H- NMR (400MHz, DVMBO-d6): S =°6.47 (s, 1H), 4.55 (bs, 2H), 4.19
(g, 2H), 3.80 (s, 3H), 1.28 (t, 3H. 34 Exanple 12A Ethyl 1 -nethyl-4-[({
[4-(trifluoronethoxy)phenyl]am no)carbonyl) am no]-1 Himdazole-
2-carboxylate H-/<0 NH3CQ\iO/ H\ HF O NF CH3 Under argon, 1.46 g

(7.21 nmol ) of 4-(trifluoronmethoxy)pNenyl ispeyanate are added to 1.22 g
(3.61 mol ) of ethyl 4-am no-I-rm—S/gl-l Lm/dazo e-%—q:arboxyl ate (synthesis
in analogy to Exanple 4AHstep 3/ al sg acyor g¢f ng Tetrahedron Lett.
2003, 44, 1607 and the lite ited therern) in Fri of THF, and the
m xture is stirred at roomt rrpergture over ni ght . e reaction mxture is
filtered and the filtrate isoconcgmtarated in vacuo and

835 mg (2.13 mmol) of ethyl 1-methyl-4-[({[4-(trifluoromethoxy)phenyl]amino}carb-
onyl)amino]-1H-imidazole-2-carboxylate are suspended in S ml of ethanol and 12 ml of
tetrahydrofuran. With ice cooling, 2 ml (25 mmol) of a 50% aqueous sodium 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): R, = 1.62 min.
MS (EST"): m/z = 345 [M+H]"

'H-NMR (400MHz, DMSO-dg): § = 9.33 (bs, 1H), 8.98 (bs, 1H), 7.55 (m, 2H), 7.30 (s,
1H), 7.28 (m, 2H), 3.90 (s, 3H),

Example 14A

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

N\ ./ \

Step 1

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



purified chromatographically. Yield: 860 ng (62% of theory) LC M5 (Method
2.41 mn. M (EST): mz = 373 [MtHt ' H NVR (300MHz, DMSO- d6):

5):
98 (bs,
(s,

8.

Rt =
3H),

2H), 7.55 (m 2H), 7.36 (s, 1H, 7.29 (m 2H), 4.28 (q, 2H
1.30 (t, 3H). Exanple 13A 1-Methyl-4-1Q

[4-(trifluoronmethoxy)phenyl] am no) carbonyl)amno]-1 Him dazol e-2-
carboxylic acid 35 HO NHOH"/ OF NOF CH3 835 ng (2.13 nmol) of
hyl 1-nethyl-4-[({[4-(trifluoronethoxy)phenyl]am no) carb-
onyl ) am no] - 1Hi m dazol e- 2- car boxyl ate are suspended in 5 m of ethanol

et

S =
3.91

and

12 mM of tetrahydrofuran. Wth ice cooling, 2 m (25 mol) of a 50% aqueous
sodi um hydroxi de solution are added The reaction,mxture is stirred at
roomtenperature overnight and t W th i C ing, acidified with IN
hydrochloric acid. The sol ubiems e ted di chl or onet hane. The

organi c phase is concentrated in
preparative HPLC. Yield: 346 mg (44% of the(?_li' %)_e.@ql\/s (Method 4): RL

1.

62 mn.

esidge is purified by
MS (ESI™): mz 345 [ MEH] +

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).

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, CDCls): & = 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 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 hydroxide solution and
extracted several times with dichloromethane. The combined organic phases are dried over
sodium sulfate, concentrated and dried in vacuo.



H NVR (400MHz, DM5O-do): 6 = 9.33 (bs, 1H), 8.98 (bs, 11-1), 7.55 (m 2H),
30 (s, 1H), 7.28 (m 2H), 3.90 (s, 3H), Exanple 14A

(5- Met hyl pyridin-2-yl)piperazine NNH H3C CDN Step 1

(tert-Butyl oxycarbonyl)-4-(5-net hyl pyridin-2-yl)piperazine 36 ~\ O H3C
/[-N 4 H3CG-- -CH3 CH3 Under an argon atnosphere, 2.50 g (19.6 nmol) of
2-nmet hyl -5-chl oropyridine and 4.38 g (23.5 mmol) of

N-(tert-butyl oxycarbonyl) pi perazi ne areydi ssolved in 50 mM of absolute
toluene. 2.26 g (23.5 nmol) of sodiumtert-butoxide, 0.37 g (0.59 mml) of
BINAP and 0.36 g (0.39 nmmol) of tris(dibenzylideneacetone)dipalladium are
t hen added,. an he ' re is heated at 70C for 12 h. After cooling,

di et hyl e%@%‘?sﬁgﬁﬁg%‘ﬁ}ﬂ?%@reami on nmixture, the mixture is washed three
times with a saturated sodiumchloride solution and dried over sodium

sul fate ang- i d in vacuo. The residue is purified by
flash chr(rjt% ogp\zgﬁé&?%y%l o%gggxg/ ethyl acetate 9:1). Yield: 5.27 g (97% of
theory). LC-Ms (Method 4): Rt = 1.26 min. M (ESI+): mz = 278 [ MtH] +
'I—I-NI\/R(BQ\QQ/ZESI+5;Q%39177§M+IQ+02 (d, 1H), 7.34 (dd, 1H), 6.59 (d, 1H), 3.55
(m 4H, 3.45 (m 4H)), .21](5, 3H), 1.49 (s, 9H).

'H-NMR (300MHz, CDCly): 5 = 8.02 (d, 1H), 7.32 (dd, 1H), 6.59 (d, 1H), 3.45 (m, 4H),
3.00 (m, 4H), 2.20 (s, 3H).

I

7.
1-
1-

Example 15A

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

carboxylic acid
H \
N—< CF
N——/< 0]
HO / \
N
N
CH

3

3

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]"

'H-NMR (300MHz, DMSO-dg): 3 = 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



Step 2 1-(5-Methyl pyridin-2-yl)piperazine H3IC NNHN 3.47 g (12.5 mol)
of 1-(tert-butyl oxycarbonyl)-4-(5-nethyl pyridin-2-yl)piperazine are
dissolved in 10 m of dioxane, and 31 nml (125 mmol) of hydrogen chloride in
di oxane (4 nolar) are added. The m xture is stirred at RT for 2 h. The

m xture is then concentrated and the residue is rendered al kaline using a
1M aqueous sodi um hydroxi de solution and extracted several tinmes with

di chi oronet hane. The conbi ned organic pga?ses are dried over sodiumsulfate,
concentrated and dried in vacuo. 37 Yield: 2.18 g (98% of theory). LC M5
(Method 5): RR = 0.38 min. M (ESI+): mlz = 177 [ MtH + ' H- NVR (300MHz,

o aly ol sty ibyorfinifnDBRenyh il cqbptihantifo 1Hdmidarb o 410 3 00

[4-(trifl utBRISELY) phenyl | ami no} car bonyl Yam nol -1 H- i ni dazol e- 2-
carboxylic acid NO N~ )\ , CF3 HO N CH3 The preparation takes place in
anal ogy to Exanple 13A. Yield: 425 ng (91% heory).

HN CF,
HNTN
N
Y@
HO
N
o)
CH,

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 (EST"): m/z = 371 [M+H]"

'H-NMR (300MHz, DMSO-dg): § = 9.30 (bs, 1H), 9.03 (bs, 1H), 7.64 (m, 4H), 7.36 (s,
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

F_QCNH

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



LCMS (Method 5): Rt = 1.94 min. M (ESI+): mz = 359 [MH + ' H NWMR
(300MHz, DMSO-d6): S = 10.3 (bs, 1H), 7.67 (m 2H), 7.24 (s, 1H), 7.20 (m
2H), 4.45 (q, 211), 1.33 (t, 3H). Exanple 16A 38 1-Butyl-4-[({
[4-(trifluoronethyl)phenyl]am no} carbonyl)am no]-1 Him dazol e-2-
carboxylic acid HN/ CFa HN J\\ ON HO N O CH3 The preparation takes
pl ace in analogy to Exanple 13A. Yield: 1.71 g (90% of theory) LC M5
(Method 2): R = 2.13 min. M (EST): ng = 371 [M+tH + ' H NMR ( 300MHz,
DMSO-d6): S = 9.30 (bs, 1H), 9.03 (bs, Sfi) 7.64 (m 4H), 7.36 (s, 1H),
4.35 (t, 2H), 1.68 (quintet, 2H), 1.26 (sextet, 2H), 0.89 (t, 3H). Exanple
17A  1-(5-Fl uoro?yridi n-2-yl)piperazine F\ ~ ~NH N Wth stirring, 500 ny
(2. 84 mol Yiebk 207 prediiB¥sefithe@ybpyri di ne and 1.22 g (14.2 mml) of

LC-MS (Method 9): R; = 8.07 min.
MS (DCI): m/z = 182 [M+H]"

'H-NMR (400MHz, DMSO-dg): 5 = 8.07 (d, 1H), 7.48 (td, 1H), 6.82 (dd, 1H), 3.32 (¢,
4H), 2.78 (t, 4H).

Example 18A

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

Br—<\f>‘N NH
7N/

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-d): & = 8.15 (d, 1H), 7.65 (dd, 1H), 6.79 (d, 1H), 3.38 (m,
4H), 2.74 (m, 4H).

Example 19A

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



pi perazine are heated at 150C for 24 h. After cooling, excess piperazine is
distilled off in vacuo (Kugelrohr, 1.5 nbar, 120C). The residue is purified
by flash chromat ography (dichl oronet hane/ et hanol/conc. amoni a sol uti on,
30:1:0.1). 39 Yield: 267 ng (52% of theory). LGMS (Method 9): R = 8.07
mn., M (DCl): mz = 182 [ MtH ' ' H NWVR (400MHz, DMSO-d6): 8 = 8.07 (d, IH),
7.48 (td, 1H), 6.82 (dd, 1H), 3.32 (t, 4H), 2.78 (t, 4H). Exanple 18A

1- (5-Bromopyridi n-2-yl)pi perazine ~H Br, CN The preparation takes place in
anal ogy to Exanple 17A. Yield: 827 {%1 % of theory). LC-Ms (Method 1):
R =2.02 mn M (ESI'"): n12:242[IVH—|] 'H NVR (300MHz, DMSO-d6): 8 =
8.15 (d, 1H), 7.65 (dd, 1H), 79 (d, 1H), 3.38 (m 4H), 2.74 (m 4H).
Exanpl e 19 prem%atmtthkﬁsw|laaﬁalgg)yw)%iaﬁmlealﬁme H3C 0 ~NH N 40 The
preparation takes place in analogy to Exanple 14A. Yield: 91 ng (90% of

h .
theOrY)- Yield: 91 mg (90% of theory).

'H-NMR (400MHz, CDCl3): & = 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)phenyl]amino}carbonyl)amino]-1-methyl-1H-imidazole-2-
carboxylic acid

HN"NY E
N
Yd
HO
N
\
5  CH,

The preparation takes place in analogy to Example 13A.
Yield: 964 mg (81% of theory).

HPLC (Method 10): R, = 3.57 min.

MS (ESI): m/z = 327 [M+H]"

'"H-NMR (400MHz, CDCls): 8 = 8.9 (s, 1H), 8.8 (s, 1H), 7.5 (d, 2H), 7.3 (s, 2H), 7.1 (¢,
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



'H NVMR (400MHz, CDC13): 6 = 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 fluoronet hoxy) phenyl] am no) carbonyl)am no]-1-nethyl-1 Himdazol e-2-
carboxylic acid HNHO HNOF N~ HO ~\/) IN N O CH3 The preparation
takes place in analogy to Exanple 13A. Yield: 964 ng (81% of theory). HPLC
(Method 10): Rt = 3.57 min. M (ESF ): mz = 327 [MH + ' H NVR (400MHz,
CDC13): 6 = 8.9 (s, 1H), 8.8 (s, 1H, 7.4 (d, 2H), 7.3 (s, 2H), 7.1 (t,
1H), 7.09 (d, 2H), 3.9 (s, 3H). Exanple 21A 1-[(1-Ethyl-4-nitro-1

H i m dazol - 2-yl ) carbonyl ] -4-(pyridi n-2-yl)pi perazine 41 ~ N NOZ N~ NNN N
0O ~'"CH3 A mxture of 1.23 g (5.06 mmol) of ethyl
l-ethyl-4-nitro-1Himdazol e boxyl at e

CH,

A mixture of 1.23 g (5.06 mmol) of ethyl 1-ethyl-4-nitro-1H-imidazole-2-carboxylate
(prepared in analogy to Example 10A) and 2.48 g (15.2 mmol) of N-(pyridin-2-
yDpiperazine 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): R; = 3.19 min.
MS (ESI): m/z = 331 [M+H]"

'H-NMR (300MHz, DMSO-dg): & = 8.7 (s, 1H), 8.1 (m, 1H), 7.55 (m, 1H), 6.9 (d, 1H),
6.65 (dd, 1H), 4.2 (q, 2H), 3.8 (m, 4H), 3.65 (m, 2H), 3.55 (m, 2H), 1.4 (t, 3H).

Example 22A

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

The preparation takes place in analogy to Example 13A.



(prepared in analogy to Exanple 10A) and 2.48 g (15.2 mml) of N-(pyridin-2-
yl )pi perazine 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 (ESI'): mz =
331 [M+H " ' H NWMR (300MHz, DMSO-d5): S =8.7 (s, 1H, 8.1 (m 1H), 7.55 (m
1H, 6.9 (d, 1H), 6.65 (dd, 1H), 4.2 (q 2H), 3.8 (m 4H), 3.65 (m 2H),
3.55 (m 2H), 1.4 (t, 3H). Exanmple 22A.4-[({

[4- (D fluoronet hoxy) phenyl ] am no} carbo?‘?g/l)am no] - 1- butyl -1 Hi m dazol e- 2-
carboxylic acid HN O HN- ~OF NHAO \/) N OCH3 The preparation takes
pl ace i n anal oq le 13A. 42 Yiel d 1 06 g (71% of theory). HPLC
(Met hod 10Yteldy 06%4(7M60 BOTY)-MS (ESI): mz = 369 [M+H + ' H NVR ( 400MHz,
CDC13): S: 11.1 (s, 1H), 7.7 (d, 2H), 7.1 (t, 1H, 7.05 (m 3H, 4.5 (t,

2 1. t, 3H . Ex |l e 23A
1H% (1- Met @Lék}}ﬁe{}}ofmﬂﬁ Jggé%fn ' 3(/I )calr_%onyl i’mg ((apyri di n- 2-yl ) pi perazi ne

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

'H-NMR (400MHz, CDCly): 8 = 11.1 (s, 1H), 7.7 (d, 2H), 7.1 (¢, 1H), 7.05 (m, 3H), 4.5 (¢,
2H), 1.7 (m, 2H), 1.3 (m, 2H), 0.9 (¢, 3H).

Example 23A

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

The preparation takes place in analogy to Example 21A.
Yield: 4 g (72% of theory)

HPLC (Method 10): Ry =2.99 min.

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

'H-NMR (300MHz, DMSO-dg): 5 = 8.6 (s, 1H), 8.15 (m, 1H), 7.55 (m, 1H), 6.9 (d, 1H),
6.7 (dd, 1H), 3.9 (m, 5H), 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



N2 NN N N O CH3 The preparation takes place in analogy to Exanple 21 A
Yield: 4 g (72% of theory) HPLC (Method 10): R, =2.99 mn. WM (ESI+): mz
= 317 [M+tH + i H NWMR (300MHz, DVMSO-d6): S = 8.6 (s, 1H, 8.15 (m 11-1), 7.55
(m 1H, 6.9 (d, 1H), 6.7 (dd, IH, 3.9 (m 5H), 3.8 (m 2H), 3.7-3.5 (m
4H) . Exanpl e 24A 1-Methyl-4-[Q [4-(trifluoronethyl)phenyl]am no)
carbonyl)am no]-1 Him dazol e-2- carboxylic acid 43 HN Na CF3 O HO /\\

N O CH3 The preparation takes place in gnalogy to Exanple 13A. Yield: 168
ng (99% of theory). HPLC (Method 4): R = 1.57 min. M (ESI'"): mz = 329

[ MFH " " H-NWMR (400MHz, CDCI3): S = 9.80 (bs, 1H), 9.18 (bs, 1H), 7.65 (m

4H), 7.48 (s, 1H), 3.92 (s, 3H).
H
H r\14<j>»0|=3
N 0]
wo. \i
I
O CH,
The preparation takes place in analogy to Example 13A.
Yield: 168 mg (99% of theory).
HPLC (Method 4): R =1.57 min.

MS (ESI*): m/z = 329 [M+H]"

'H-NMR (400MHz, CDCls): & = 9.80 (bs, 1H), 9.18 (bs, 1H), 7.65 (m, 4H), 7.48 (s, 1H),
3.92 (s, 3H).



44 Exenpl ary enbodi nents Exanple 1 N-{

1- Met hyl - 2-[ (4-pyridi n-2-yl pi perazin-1-yl)carbonyl]-1Himdazol-4-yl}-N -[ 4-

(trifluoromethoxy)phenylJurea H N\ / OCF3 CNNONN OCH3 1.50 g

(4.36 mol) of Exanple 13A are dissolved in 30 M of DV, and 1.82 g (5.66

mmol ) of O (benzotriazol-1-yl)-N,N,N ,N -tetranet hyl uroni um

tetrafl uoroborate (TBTU) and 266 ng (2.18 mmol) of 4-di nethyl am nopyri di ne

are added. After the addi- tion of 925 pp (5.66 mol) of

1-(pyridin-2-yl)piperazine, the mxture is stirred at RT for 4 It The

reaction mxture is purified by RP-HPLC. Yield: 1.79 g (83% of theory).

LCMS (Method 2): Rt =1.83 min. M (ESI+): mz = 490 [MH ' 'H NWR

( 400MHz, y embodimments (s, 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, gE!! leé. 58 (bs, 4H). Example 2 N-(1-Methyl-2- {

[ 4-(5-net i n-2-yl) pi perazin-1-yl]carbonyl}-1 Himdazol-4-yl)-N -

[4-(trifluoronethoxy)phenyl]Jurea 45 H 3CH|jN O CF3
N-{1-Methyl-2-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]-1H-imidazol-4-yl } -N’-[4-
(trifluoromethoxy)phenyljurea

2 «Q
ok

3

N

1.50 g (4.36 mmol) of Example 13A are dissolved in 30 ml of DMF, and 1.82 g

(5.66 mmol) of O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium tetrafluoroborate
(TBTU) and 266 mg (2.18 mmol) of 4-dimethylaminopyridine are added. After the addi-
tion 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): & = 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).

Example 2

N-(1-Methyl-2-{[4-(5-methylpyridin-2-yl)piperazin-1-yl]carbonyl} -1 H-imidazol-4-y1)-N’-
[4-(trifluoromethoxy)phenyl Jurea



NNV O N\ NO CH3 100 ng (0.29 nmmol) of Exanple 13A are dissolved in 2
m of DMF, and 139 ng (0.44 mmol) of

O (benzotriazol-1-yl)-N,N, N, N -tetramethyl uroniumtetrafl uoroborate (TBTU)
and 53 ng (0.44 mol) of 4-dinmethyl am nopyridi ne are added. After the
addition of 103 ng (0.58 mml) of Exanple 14A, the mxture is stirred at RT
for 4 h. The reaction mxture is purified by RP-HPLC. Yield: 103 ng (70% of
theory). LC-Ms (Method 5): Rt = 2.01 ”11:{2] Ms (ESI'): mlz = 504 [ MtH] +

"H NVR (300MHz, DMSO-d6): 6 = 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). Exanple 3

I\l-(2-{[4-(5-ChIorq,q{(];ridi -2-yl)piperazin-1-yl]cagbo -ethyl -1 Himdazol -
4-yl)-N- [4-(triflUuo t hoxy) phenyl ] urea'_ArG QF Np/VLFN
F N OB - | N_< CF,
N N/\ N o)
v A \i
I
O  CH,

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 tetrafluoroborate
(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): & = 8.92 (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).

Example 3

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



The preparation takes place in analogy to Exanple 2. Yield: 55 ng (68% of
theory). LGMs (Method 5): R =2.76 mn. M (ESI+): mz = 538 [ M+H| +

"H NWVR (300MHz, DMSO-d6): S= 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
(g, 2H), 3.97 (bs, 2H), 3.72 (bs, 2H), 3.59 (bs, 4H), 1.32 (t, 3H). Exanple
4 N (2-{ [4-(4-Methoxyphenyl) pi perazin-1-yl]carbonyl}-1-nethyl-1

Him dazol -4-yl)-N -[4- (trifluoromethoyy)phenyl]urea H3C-O/ N NN~/ OF
NNO)LF NNF p1lCH3 47 The preparation takes place in analogy to
Example 2. Yield: 35 ng (58% of theory). LCMS (Method 4): R = 2.24 mn.
M5 (ESI+): mz =5 | [ MPkH + ' H- NVMR (400MHz, DVMSO-d6): 6 = 8.89 (bs, 2H),
7.53 (m 2H), 7.28 , 7.19 (s, 1H), 6.92 (m 2H), 6.84 (m 2H), 4.05
(bs, 2H), 3.75 (m 5HJ 389 (s, 3H), 3.08 (bs, 4H). Exanple 5

A Wy
N N\« oOF
Q '7"§ o) F>LF
g

3

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

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

MS (EST"): m/z = 538 [M+H]"

'"H-NMR (300MHz, DMSO-de): & = 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 (¢, 3H).

Example 4

N-(2-{[4-(4-Methoxyphenyl)piperazin-1-yl]carbonyl}-1-methyl-1 H-imidazol-4-yl)-N"-[4-
(trifluoromethoxy)phenyljurea

3



N-[4- (D fl uoronet hoxy) phenyl ]-N - (1-net hyl - 2- ([4(

-nmet hyl pyridi n-2-yl)piperazin- | - yl]-carbonyl } -1 Himdazol-4-yl)urea H
3CNNH OIIl HO --) N'" )O-F N/ \\ FN O CH3 The preparation
takes place in analogy to Exanple 2 from Exanple 20A. Yield: 17 ng (29% of
theory). LGC-M5 (Method 5): R = 1.70 mn. WM (ESI+): mz = 486 [ MtH] +

"H NVR (400MHz, DMSO-d6): 6 = 8.84 (bs, 1H), 8.77 (bs, 1H), 7.98 (d, 1H),
7.47 (m 2H), 7.42 (dd, 1 H), 7.18(5,4ZH), 7.11 (t, 1H, 7.10 (m 2H),
6.80 (d, 1 H), 4.01 (bs, 2H, 3.77 (s, , 3.71 (bs, 2H), 3.50 (bs, 4H),
2.16 (s, 3H). 48 The exarrpl es of Table 1 are prepared in analogy to Exanple
2. 49 Tab LCtI\/IS Molar (ESI) Rt [mn] Starting

St o TheBieoNmiPT ALEBatH P B R dory) NN

Yield: 35 mg (58% of theory).
LC-MS (Method 4): R; = 2.24 min.
MS (EST): m/z =519 [M+H]"

'H-NMR (400MHz, DMSO-dg): 5 = 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 S

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

The preparation takes place in analogy to Example 2 from Example 20A.
Yield: 17 mg (29% of theory).

LC-MS (Method 5): R = 1.70 min.

MS (EST"): m/z = 486 [M+H]"

'H-NMR (400MHz, DMSO-de): & = 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).



"~ OF 6 ~ FX 531.536 532 (4) Exanple 7A67 NI ", o N " o 7 O rF 560.574
561 ~4~ Exanple 7A 72 Na M\ N\N\ 556.546 557 ~2 Exanple 7A 60 8 ~\ |/
FO FNO-1"F 599.533 600 3.00 (5) Exanple 7A57 0 N N 10 OL 0 565. 981
566 2.94 Exanple 7A 72 , NH 555.558 556 2.77 Exanple 7A 62 11 ON N O 50 MS
LC- M5 Yiel d

48

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



Ex. Structure Molar (ESI) Rt [mn] Starting (% of No. mass [ M+H conpound +
(method) theory) 12 CNN 564.993 565 (5) Exanple 7A 51 N 13 ~1 F 545.563 546
2.16 N H 55 14 561.562 562 (5) Exanple 7A 72 1~I11 F N'1 N 2.65 Exanpl e
7A 15 (-"n F F 549.526 550 (4) Exanple 40 17A Ho 2.88 16I\1l k 609.444
009 (4) Exanple 7A 77 Br " 17 ON, 610,432 610 2.78 Exanple 7A 81 NQI N
is " ~N\ / XF 503.483 504 ~4) Exanple 15A 47

49
Table 1:
MS :
Ex. Molar | (EST) | LEMS | qiorting | Yield
No Structure mass | [M+H] R¢ [min] compound (% of
) + (method) theory)
N [ " HOO .
6 QM\‘(" 7 sasae | si | 200 Example 7A| 67
» ' )
écu, -
7 O A (%3 se0.574 | 61 2('2)0 Example 7A| 72
@ O
8 QM\ L b ssesas | 557 %y [Example7A| 60
O
9 O b ] 599533 | 600 3('2)0 Example 7A| 57
A O
N N~< O F
Oy oy 6 & 2.94
10 Yé $65.981 | 566 | %o [Example7a 72
11 Qrz\\(o el ssssss | sse 2(';)7 Example 7A| 62




J H 51 M5 LC-M Yield Ex. Structure Molar (ESI) R [mn] Starting (% of
i 2.36 Exanple 19 F 532.52 533
IN 20 N nN N O 517.509 518 15.94 Exanple 22 2.80 Exanple

No. mass [ MtH] conpound + (nethod) theory)

72

(4) 15A

21~~ "N 571.48 572 (5) 15A 28 O

529 (5) 15A 70 N O CH,
CHCH24 ¢\ N per"

F

N N {~

2.55 Exanple 22 Q N+"

F 528. 493

23 557.453 558 2(5).75 13A Exanple 79 O N_ JJ~
2. 67 Exanple 50

50
MS .
LC-MS . Yield
Ex. Structure Molar | (ESI) R, [min] Starting (% of
No. mass | [M+H] compound
+ (method) theory)
N . NKNOO
12 Q?;/«\ b | 564993 | 565 3('%6 Example 7A| 51
A i~
Oy b O 2.16
13 oy 77| 545563 | sS4 | ) [Example7A| 42
g |
9 o e
14 @ 77/@ N se1562 | 562 2(55)5 Example 7A| 72
-~ H
\ @ N n{@‘yF 265 Example 7A
15 Yd 7| 549.526 | 550 ‘ Example | 40
] kL “) 17A
6| ULt ©3€ : 288
'y 7| 609444 | 609 | [Example7A| 77
i )
D) 6 2.78
17 7/@ 77 610432 | 610 | Y |Example7Al 81
. (-
18| W/d* | 503483 | 504 1('1)2 Exf‘;r/‘fle 4
¢ J

F



LNG 523.901 524 (5) 13A CH 2.45 Exanple 25 ON " F 514.466 515 (5) 13A 74
ry N~CHIle 26 a\ L1 N~" 567.364 567 28 Exanple O" (4) 13A N F 0 CH,
52 M5 LC-M5 Yield Ex. Structure Molar (ESI) Rt [mn] Starting (% of No.
mass [ MtHI conpound + (nethod) theory) Exanple .26 13A 27 507.446 508 (4 )
Exanple 37 17A CH 28 M9 O h~H\ )/F 568.352 568 2.4 E 1 Aple 71 CH

51
MS .
Ex. Molar | (ESI) LC-N.[S Starting \Eneld
No Structure mass | [M+H] R¢ [min] compound (% of
) + (method) theory)
19 @ M\““%OF% 53252 | 533 2('3)6 Brample | 73
e
S
N g ] 1.94 Example
20 OY@ b ] s1ms09 |18 | N 22
° k(:H3
A - 280 | Example
21 i~ V.| 571.48 | 572 28
O o b (5) 15A
¢ U

A y N o
22 ) OL 528.493 | 529 2('55)5 Exf‘;‘z’le 70

)\C/ﬂ w . 2.75 Example
23 DM XXO}L 557453 | 558 | Y0 A 79

0 i V. 2.67 Example
24 O?rd S | 523.901 | 524 ) 13A 50

A §
25 <Oy | siade6 | sis | 245 | Brample |,

LY@ > Wani (5) 13A

Q ~ n \(?'@\ 2.58 Example

26 K/“Y@ FSVF 567.364 | 567 @) 13A 52
|




29 ~> (H 519.482 520 (5) 8 E 13A le 72 CH N 30 563.966 564 (4) Exanple 5A
50 "F\ 31 0~"~ vF 597.518 598 ~5) Exanple 5A 48 HNC 2.11 32 N 'L

543. 547 544 (5) Exanple 5A 59 HW\ \ r " HF 33 v / F 554.531 555 2.66
Exanple 5A 51 |-V F " p Exanple 5A 34 547.51 548 (4) Exanple 37 17A 53 M5
LC-MS Yield Ex. Structure Molar (ESI) R, [mn] Starting (% of No. nass

[ MMFH conmpound + (nethod) theory) 35 0. N F 608.417 608 2.69 Exanple 5A 86

° 52
MS .
Ex. Structure Molar | (ESI) II{C[;}::IHS] Starting (]E/lelodf
No. mass | [M+H] (n;etho d) compound thel:)ry)
+
N / Example
X
27 ﬁ D 507.446 | 508 2('3)6 Exlairf;) o3
W/Z 17A
\/ )
28 77/d C V.| 568352 | 568 2(‘;‘)6 Exf‘;‘df’le 71
2.18 Example
29 & @-y 519.482 | 520 72
30 0 Ydj( Vel 563966 | s64 2(‘2)5 Example SA| 50
A O 2.94
N Nj< °FF .
31 QN%% (/3| 597.518 | 598 (5 [Examplesa 48
i o~
) @ Yﬂ‘ﬁ Yol 543547 | 544 2('51)1 Example SA| 59
O
. i ] 2.66
33 0 Yﬁ (3| 554531 | 555 (5 [ExampleSA| 51
i o
N i~ ‘©~<§L 249 Example SA
34 Ll g ® . 547.51 548 Example 37
Wl%/ “) 17A




NHH ONN36\ O F F 515.537 516 2.13 Exam 1 Aple 79 0 GH, N H N~F 37 "N\
N\ / F F 540.547 541 (2) Example le 65 CH, H O H-F 38 NN N ~p~ N .90
487.49 488 1(5) Exanple 71 24A N C OH, N N 2.50 Exanple 39 N { 498.47 499
43 (5) 24A N CH Exanple 40

53
MS )
Ex. Molar | EST) | FCMS | giarting | Yield
No Structure mass | [M+H] R [min] compound (% of
) + (method) P theory)
i ., n@_o
35 O W‘«o el 608417 | 608 2(‘2)9 Example SA| 86

Lo o Fr 2.13 Example
36 Z]/éN\ 515.537 | 516 ) 16A 79
L O
N N
37 O3 S N sa0547 | san 2('26)9 Exfg;f’le 65

A

=N
N\

J N F
N i ‘©7<F 1.90 Example
38 Oh/g \ 487.49 | 488 ) 2AA 71
oy
¥ " “~©7<F 2.50 Example
39 o X—g K| 49847 | 499 &) A 43
ry
Example 40

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



N {

1- (Cyc opropyl met hyl ) -2-[ (4-pyridin-2-yl pi perazin-|-yl)carbonyl]-1H i m dazol
-4-yl}- -[4-(trifluoronethoxy)phenyl] urea 54 O NN )N~N FOW\HN FF
O NH 57. 6 nmg (0.15 mml) of Exanple 5A are dissolved in 0.5 m of DW, and

59.5 ng (0.15 nmmol) of O (benzotriazol-1-yl)-N,N,N ,N -tetranethyl uroni um
hexaf | uor ophosphate (HBTU) and 15 ng (0. 15 mmol) of triethylamne are
added. After the addition of 49 ng (O.3%4mol) of N-(2-pyridyl)piperazine,
the mxture is stirred at RT for 16 h. The reaction mixture is purified by
RP-HPLC. Yield: 46 ng (58% of theory). LC M5 (Method 5) R, =2.08 mn. M
(ESI+): mz = 530 [ MtH] + * H-NI\/R(300 DMSO-d6): 6 = 8.9 (s, 2H), 8.15 (d,
1H, 7.6-7.5 (m 3H), 7.25 (m .85 (d, 1H, 6. 7 (dd, 1H), 4.05 (d,
2H), 4.00 (bs, 2H), 3.75 (bs, 2H) 5- 15 ( 4H), 1.75 (m 1H), 0.5 (q,
2H), 0.35 (g, 2H). The exanpl es of Table ar pre ared in analogy to
Exanpl e 40. Table 2: Ex. Structure Ml N) M5 Starting Yield [ ng[
No. mass [MtHI R, [m n] corrpound( o] of

57.6 mg (0.15 mmol) of Example 5A 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 hexafluorophosphate
(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): R; = 2.08 min.
MS (ESI): m/z = 530 [M+H]"

'"H-NMR (300MHz, DMSO-de): & = 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 (g, 2H), 0.35 (g, 2H).

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

Table 2:
LC-MS R Yield [mg]
Ex. .
N)(i Structure I:I[n(::sr l[\;?_}_(}]i]l) R; [min] cs::r:::l% d (% of
) (method) P theory)

k\ O
QAO 2.9 43.6

41 o N\Q 527458 | 527 (é) Example 4A 49)




(method) theory) H!i " 41 0 <\" 527.458 527 2.9 (2) Exanple 4A (443.6 9)
No. Structure mass
" N" 519.01 519 (2) Exanple 4A 3 )

CH, 55 Ex. Mdlar
[ MFH ' net hod conpound t heoof

42 o

M5 (EI) LCMS Starting Yield o of

/' \ NNCH ONA421.6 3 F o cN 542.566 543 ~2~ Exanpl e 5A (24)
24.4 44 F ~"N L) 573.536 574 (2) Exanple 5A (26) F

, NN O T ~N45 N

I~ "N\

546. 529 547 2.8 Exanple 5A 28.5 C--NF F ~ ~ N
55
LC-MS . Yield [mg]
IEX. Structure Molar l\ltffg[*) R, [min] Starting d (% of
0. mass || | (method) compoun theory)
\NWN)L"W
42 . i, g \(NJ\ 519.01 519 2('25)5 Example 4A ?3? O§
Q N
\“YKNﬁN 2.88 21.6
43 y ] §/N _ \©\ 542.566 | 543 ) Example SA (24)
\“,%N/WN 2.75 24.4
44 F ] 3/ L \@ ) 573.536 | 574 ) Example 5A 26)
e f
“YtLNﬁ 2.8 28.5
45 &‘N N 546.529 | 547 ‘ Example 5A :
N 2 33
i o— —N \©\F ( ) ( )
46 ) &# g 562984 | 563 2('29)5 Example SA ?f;)‘
F \_/_—; TN \©\m
47 S\N/L S N | 553.549 | 554 27 Example 5A| 22
F o ] @\/// ) @) xample ©)
\”,fLNﬁN 2.93 252
48 o ) _ Q ) 642.042 | 642 ) Example 9A 1)
CI-—< ?—'N hl‘_'

Cl



. ON442.4 6 NL N 562.984 563 2.95 Exanple 5A (47) F ClL (~Ny~~ 47 0 ~
553.549 554 2.7) Exanple 5A 9.2 F ~p F FF 1 48 ON 642.042 642 2.93 Exanpl e

9A ~ (2 ) ~NN:O N- o CH 56 Ex Mdlar Ms (El) LC-Ms Starting (% Yield
[mg] . No. Structure mass [MtH]' (nethod) [minthen ] conpound he of F F F O
NyJ~ 49 " N 612.06 612 (2) Exanple 9A ~~)
56
LC-MS . Yield [mg]
IEX' Structure l\lflnt;l;r ?{{fg{? R, [min] cflt:rg:ﬁ d (% of
0- (method) P theory)
7* 2.3 2.1
49 0 612.06 | 612 Example 9A
Valha's @ P @
50 y %OQ 646.598 | 647 3('3)9 Example 8A ?_,’6;)’
\“wN)LmN 2.97 16.3
51 ) y g 5 677.568 | 678 () [Fxamplesal o
FFA<O-©’N g'




CH FF/ F 11 (~ Exanple 8A 36.4 50 ~N 646.598 647 3.09 N (2) (38)
F O51 NL" 677.568 678 2.97 Exanple 8A 16.3 ~ N/ N O F 57 Exanple
, 5-Di fl uorophenyl )-N -{

-2-[(4-pyridin-2-yl pi perazin-1-yl)carbonyl]-1H im dazol-4-yl}urea F
a- N HNO

57

Example 52

N-(3,5-Difluorophenyl)-N’-{1-ethyl-2-[(4-pyridin-2-ylpiperazin-1-yl)carbonyl]-1H-
imidazol-4-yl}urea

\QJN,\;\S

T L,

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 chloride. The filtrate is concen-
trated 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-diazabicyclo[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 preparative HPLC. 20 mg (29% of theory) of product are obtained.

HPLC (Method 10): R; = 3.94 min.
MS (ESI"): m/z = 456 [M+H]"

'"H-NMR (300MHz, DMSO-de): & = 8.5 (25, 2H), 8.1 (m, 1H), 7.55 (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 (1,
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:



N~ N OLCHFirstly, a spatula tip of Raney nickel and then 11 ng (0.23
nmmol ) of hydrazine hydrate are added to a solution of 50 ng (0.15 mmol) of
1-[(1-ethyl-4-nitro-|1 Himdazol -2- yl)carbonyl]-4-(pyridin-2-yl)piperazi ne
in 6 M of absolute THF, and the m xture is then stirred for 1 h. Sodi um
sulfate is added to the crude solution, which is then filtered through

ki esel guhr, and the filtercake is washed with nmethylene chloride. The
filtrate is concen- trated in vacuo and gaken up again in 6 m of THF, 28 ngy
(0.18 muol ) of difl uorophenyl |socyana?e and 2 ng of

1, 4-di azabi cycl o[ 2. 2. 2] oct ane are added and the mxture is stirred at room

tenperat ure—After—1 h,the solvent is nmwziona4ﬁu%%%wmmau%~md
t he resicdg iils purified by prepar t% HMISC. | 2@pmr ( 29% ; theor?
product ar m’y‘gbt ai nedstrudtRe C ( Met h mass . (BSD = 3R Jdinfi . %Zéo'q%SI = 456
[ MEH) + ' H (300MHz, DIVBOde) S'E 8 Sy (Rifod B) 1 UmP (m
1H), 7.25 s, TiH—7% 2T 69665 (m—3H, 42 (g, 2H n
2H), 3.7 (m 2H), 3.5 ~( 1.3 (t,| 3H).{ The exanpl es of Table 3 ar e
prepared iin analo Exanp e 52, except for| Exanpl e 5% E@ ¢h is prepared
i n anal ogy 49 |Ex |¢2 Tabl e 3] 438.4¥i el 488 M5 WALE Ex. "X ure | ar
(ESI) Rt [|m n] St ing [ng] No| mass [compound (% of [NNPU (metﬁﬂd 10)
t heory) =\,
N
yK:rm{m(:T<¥F
N0 - Example 45
4| § 2 50348 | 504 | 4.175 1A 57)
AN
e @ Example 43
55 } 453.93 | 454 | 3.937 mr )
ch
>~<j @
Example 35
56 _ 517.51 | 518 4,182 21A (45)
N
@Hj Q A Exampl 40
\ xample
57 ~ %w 538.56 | 539 4,588 27A 82)
58 ITOY 47346 | 474 | 4014 | EXample | 40
<:jj ' ' 23A (53)
\ /N
0L
S YW o Example 51
9 b 484.36 | 484 | 3.899 o )
\_N
= YCL
(N Example 57
60 | W) 505.52 | 506 4.260 23A 70)
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53 C' 487.48 488 4.118 Exanple 40 C) 21A (51) "~Y~" Exanple 45 54 (D
503.48 504 4.175 21A (57) H 43 55 \CH, 421A 53.93 454 3.937 Exanple (6 3)
N HN pT Exanmple 35 56 ti~ ( kFF 517.51 518 4.182 C'' F 21A (45) U, a F 57
538.56 539 4.588 Exanple 40 22A (82) CH, NH NNN u 58 F 473.46 474
4.014 Exanple 2 40 () \ Np
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B. Assessment of the physiological activity

The in vitro activity of the compounds of the invention can be shown in the following
assays:

Anti-HCMV (anti-human cytomegalovirus) cytopathogenicity tests

The test compounds are employed as 50 millimolar (mM) solutions in dimethyl sulfoxide
(DMSO). Ganciclovir, foscarnet and cidofovir are used as reference compounds. After the
addition of in each case 2 pl of the 50, 5, 0.5 and 0.05 mM DMSO stock solutions to 98 pl
portions of cell culture medium in row 2 A-H for duplicate determinations, 1:2 dilutions
are carried out with 50 pl portions of medium up to row 11 of the 96-well plate. The wells
inrows 1 and 12 each contain 50 pl of medium. 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.L. = 0.001 - 0.002), i.e. 1-2 infected cells per 1000 uninfected cells. Row 12 (without
substance) serves as virus control. The final test concentrations are 250-0.0005 pM. The
plates are incubated at 37°C/5% CO, for 6 days, i.e. until all the cells in the virus controls
are infected (100% cytopathogenic effect [CPE]). The wells are then fixed and stained by
adding a mixture of formalin and Giemsa’s dye (30 minutes), washed with double-distilled
water and dried in a drying oven at 50°C. The plates are then assessed visually using an
overhead microscope (Plaque Multiplier from Technomara).

The following data can be acquired from the test plates:

CCsy (NHDF) = maximum substance concentration in pM at which no visible cytostatic
effects on the cells are evident by comparison with the untreated cell control;

ECsy (HCMV) = substance concentration in pM which inhibits the CPE (cytopathic effect)
by 50% compared with the untreated virus control;

SI (selectivity index) = CCso (NHDF) / ECso (HCMV).

Representative in vitro activity data of the compounds of the invention are shown in
Table A

Table A



N 59 C) HC O of 484.36 484 3.899 Exanple 51 23A (66) J Y NNl NN/ 60 NN
505.52 506 4.260 Exanple 57 23A (70) 59 B. Assessnent of the physi ol oeical
activity The in vitro activity of the conpounds of the invention can be
shown in the follow ng assays: Anti-HCW (anti-human cytonesal ovi rus)
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and dried in a drying oven at 50C. The plates are then assessed visually

usi ng an

The suitability of the compounds of the invention for the treatment of HCMV infections
can be shown in the following animal model:

HCMYV Xenograft Gelfoam® model

Animals:

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

Virus growing:

Human cytomegalovirus (HCMV), Davis strain, is grown in vifro on human embryonic
prepuce fibroblasts (NHDF cells). After the NHDF cells have been infected with a multi-
plicity of infection (M.O.1.) of 0.01, the virus-infected cells are harvested 5-7 days later
and stored in the presence of minimal essential medium (MEM), 10% foetal calf serum
(FCS) with 10% DMSO at -40°C. After serial ten-fold dilutions of the virus-infected cells,
the titre is determined on 24-well plates of confluent NHDF cells after vital staining with
Neutral Red, or fixing and staining with a formalin/Giemsa mixture (as described above).

Preparation of the sponges, transplantation, treatment and evaluation:

Collagen sponges 1x1x1 cm in size (Gelfoam®; Peasel & Lorey, order No. 407534; K.T.
Chong et al., Abstracts of 39th Interscience Conference on Antimicrobial Agents and
Chemotherapy, 1999, p. 439; P.M. Kraemer et al., Cancer Research 1983, (43): 4822-



over head m croscope (Plaque Multiplier from Technomara). The follow ng data
can be acquired fromthe test plates: CC50 (NHDF) = naxi mum substance
concentration in Mat which no visible cytostatic effects on the cells are
evi dent by conparison with the untreated cell control; ECSO (HCW) =
substance concentration in pMwhich inhibits the CPE (cytopathic effect) by
50% conpared with the untreated virus control; ST (selectivity index) = CC50
(NHDF) / EC50 (HCOW). Representative ingitro activity data of the conpounds
of the invention are shown in Table A Table A 60 Exanple NHDF HCW SI No.
CCso [nMECso [nM HCW 1 43.5 3.0 14500 2 10.9 0.75 14530 25 12.5 4.8

2600 29 3 95. 3 790 0.85 62 ity of t ounds
of “he- i nv B¢ DGHF PisEy et vl hespiate-Bedpyed s PBAD b iprid abiiGReT R ne
fol | owi ng &mengd bmsl@éqlssmﬂcwl them sigresin M’ébeb@%rF)CSTddélO vanrisriafested NHDRe ek
ol d femal ecélfsfinfedtioniveitle HEMY d2av(sid-Q.8 9.01 Fug deaekad H@uds afterfth inGirsion
SCl D- NOD oend@ided hlespyase ar2d polurfNBENE d 0% Gy onrer cinalst fpongelesfer 12-13
( Borrhol t gaaowts 5 ngAadkasio fibrdblsst growihifsctar (BF&Epin 2hallest PB S0, 1% BSxpdiniNons
(i ncl udi ngDygUgt Bptiaad yfadeed toi the spongbfdrdrthe sponges are incubated for 1 hour. For the
transplantation, the immunodeficient mice are anaesthetized 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 transplan-
tation, 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% DMSO. 9 days after the transplantation and 16 hours
after the last administration of substance, the animals are painlessly sacrificed and the
sponge is removed. The virus-infected cells are released from the sponge by collagenase
digestion (330 U/1.5 ml) and stored in the presence of MEM, 10% foetal calf serum, 10%
DMSO at -140°C. Evaluation takes place after serial ten-fold dilutions of the virus-infected
cells by determining the titre on 24-well plates of confluent NHDF cells after vital staining
with Neutral Red or after fixing and staining with a formalin/Giemsa mixture (as described
above). The number of infectious virus particles after the substance treatment compared
with the placebo-treated control group is determined.



Virus grow ng: Human cytomegal ovirus (HCW), Davis strain, is grown in vitro
on human enbryonic prepuce fibroblasts (NHDF cells). After the NHDF cells
have been infected with a nmulti- plicity of infection (MQO1.) of 0.01, the
virus-infected cells are harvested 5-7 days later and stored in the
presence of mninmal essential nmedium (MEM), 10%foetal calf serum (FCS)
with 10% DMSO at -40C. After serial ten-fold dilutions of the virus-infected
cells, the titre is determ ned on 24-wghl plates of confluent NHDF cells
after vital staining with Neutral Red, or fixing and staining with a
formalin/ G ensa m xture (as descri bed above). Preparation of the sponges,
transpl antation ion: 9ollaen sponge l x 1 x 1 cmin
size (Gel f am R 3 , LINALL UG LM oS Chong et al .,
Abstracts of 39th Intersci ence Conf erence on Anti ni cr obi al Agents and

ot er et 5l AT S By PR

t he trappe es are renoved by degassing, and then stored in MEM +
10% FCS. | x 106 virus-infected NHDF cells (infection with HCW Davi s

MO 1. = O0qQdpes.are detached 3 hours after the infection and added dropw se
in 20 | of - 10% of FCS, onto a noist sponge. After 12-13 hours 5 ng/|

basic fibroblast growh factor (bFGF) in 25 pl of PBS /0.1 %BSA/1 mM DIT

are optiongblipogiflé@d to the sponges and the sponges are incubated for 1
hour. For the transplantation, the inmunodeficient mce are anaesthetized

with avertin or a mxture of azepronmazi ne-xyl azi ne and ketam ne, the fur on
t he back i $00 mgwVfde: eosipognd oflExamplavie 50 mg dfdacqred eromblydrsten d@neglofledin cm
unstr essedstart (hdiBvelU0Shg 5PPSIgEIRY R Bolid@iRgPVRIRSE B ASHEL udwigshadar, SRkmadgin.

The sur gi cahd MLt mapnedioneteapdtth tissue glue. 24 hours after the transplan-
tation, the mce are treated with substance perorally three tines a day
(7.00 h and 14.00 h and 19.00 h), two tinmes a day (8.00 h and 17.00 h) or
once a dayTqblét Wlghi?21aueg. PRiapeter 8dn@f radfisddysrvailife12mee is 3 or 10 or 30 or
100 ng/ kg of body weight, the volune admnistered is

Production:

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

10 ml of oral suspension are equivalent to a single dose of 100 mg of the compound of the
invention.

Production:



10 ng/ kg of body wei ght. The substances are fornulated in the formof a 0.5%
Tyl ose suspension, optionally containing 2% DMSO. 9 days after the

transpl antation and 16 hours after the |last admnistration of substance,

the animals are painlessly sacrificed and the sponge is renoved. The
virus-infected cells are released fromthe sponge by col |l agenase digestion
(330 U1.5 mM) and stored in the presence of MEM 10% foetal calf serum 10%
DMSO at -140C. Evaluation takes place akgter serial ten-fold dilutions of the
virus-infected cells by determining the titre on 24-well plates of

confluent NHDF cells after vital staining wth Neutral Red or after fixing
and staini?g

Rhbdle i€ SLBNLY; C R, MHYLG S S0 LDoeq AR redlEy
f BUd> VP £ H St £F KL PRSRP
Tt o L S o TSR AT o

enbodi nent dedthodigst w8 ®®al conpositi ons The conpounds of the invention
can be converted into pharnmaceutical preparations in the follow ng ways:
Tabl et : ?.sitio - 100 rHl.o.f t he. conpound of Exanple 1, 50 ng of |actose
(monohydr a2@ie n —J%E%ﬁﬂﬁﬂéﬁ§¥¥$¥£%-1o ng of pol yvinyl pyrrolidone
(PVP 25) (BASF, Ludw gshafen, Germany) and 2 ng of nagnesium stearate.
Tabl et wei 2 . Diameter 8 nm radius of curvature 12 mm Production:
The m'xtur@G o4 Ege conmpound, |actose and starch is granulated with a 5%
solution (mm of the PVP in water. After drying the granules are m xed
with the nagRest tHEtompaRITExaRPIO], M5 of Pl yethiiletdeblfeol 306 2RPLSP 8 8flweket N a
conventi ong; it Ripppses (see above Tor format of the tablet). A guideline
for the conpressive torce used for the conpression is 15 kN

Production:

The compound of the invention is dissolved together with polyethylene glycol 400 in the
water with stirring. The solution is sterilized by filtration (pore diameter 0.22 pm) and
dispensed under aseptic conditions into heat-sterilized infusion bottles. The latter are
closed with infusion stoppers and crimped caps.



Suspensi on which can be adm nistered orally: Conposition: 1000 ng of the
conpound of Exanple 1, 1000 ng of ethanol (96%, 400 ng of Rhodi gel

(xant han gum from FMC, Pennsyl vania, USA) and 99 g of water. 10 nl of oral
suspensi on are equivalent to a single dose of 100 ng of the conpound of the
i nvention. Production: 63 The Rhodigel is suspended in ethanol, and the
active conpound is added to the suspension. The water is added while
stirring. The mxture is stirred for abgut 6 h until the swelling of the
Rhodi gel is conplete. Solution which can be adm ni stered intravenously:
Conposition: | ng of the conpound of Exanple 1, 15 g of polyethyl ene glycol
400 and 250 g of water for injection r oses. Production: The conpound of
the invention is dissolved together wi | yet hyl ene gl ycol 400 in the
water with stirring. The solution is sterilized by filtration (pore dianeter
0.22 m anp d| nseg E@?%hﬂgseptlc conditions into heat-sterilized

i nfusi on bottle 14t are closed with infusion stoppers and cri nped
caps. 64 d ai ms Cowpound of forrula RHH N ON Rs

/”
Lriyh
in which
R represents a group of formula
R7
) / 4 * //\\
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 sub-
stituents, whereby the substituents are selected independently of one
another from the group consisting of halogen, hydroxy, oxo, nitro,
cyano, trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoro-
methoxy, monofluoromethoxy, trifluoromethylthio, C;-Cg¢-alkyl, C;-
Ce-alkoxy, hydroxycarbonyl, C;-Cs-alkoxycarbonyl, amino, C;-Cs-
alkylamino, aminocarbonyl and C,-Ce¢-alkylaminocarbonyl,

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

wherein phenyl and heteroaryl may be substituted with 1 to 3 sub-
stituents, whereby the substituents are selected independently of one
another from the group consisting of halogen, hydroxy, oxo, nitro,
cyano, trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoro-
methoxy, monofluoromethoxy, trifluoromethylthio, C;-Cg-alkyl, C;-



Rz/ O in which Rl represents a group of formula R7 N-~//NR or .
~NM--/NR5 whereby * represents the |inkage site to the carbonyl group, R4
represents phenyl or 5- or 6-nenbered heteroaryl, wherein phenyl and
het eroaryl nmay be substituted with | to 3 sub- stituents, whereby the
substituents are sel ected i ndependently of one another fromthe group
consi sting of hal ogen, hydroxy, oxo, nitro, cyano, trifluoronethyl,
di fl uoronet hyl, trifl uoronethoxy, diflgggo- nmet hoxy, nonof | uor omet hoxy,
trifluoronethylthio, Cl-C6-alkyl, G - - al koxy, hydroxycar bonyl,
Cl- C6- al koxycar bonyl, am no, C-C6- al kyl am no, am nocarbonyl and
Ci - Co6- al kyl am nocar bonyl , ~R5.represents pheny r b-_or .6-nenbere
het eroaryl, wherein pheny?“% g% é?@?%ﬁ;&ﬁ”ﬁgyéE?Zgg&g??ﬂﬁpggmﬂpﬁhgic%b 3
sub- stituents, whereby tHEYIaming piipgcebonyland Lie lammopuheRdit 1y of one
anot her fromthe group consisting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronethyl, difﬁﬁbronethyl, trifluoronethoxy, difluoro- nethoxy,
nmonof | uor omet hoxy, trjifluoronethylthio, Cl-C6-alkyl, C 65 C6-al koxy,
hydr oxycar bonyl , ~ Ci - Rbandd Koxy ciadérsagantly sfppganother ropresgptibyroggs,ppgthyl or
am nocar bonyl and G - C6- al kyl agthylocar bonyl, and R6 and R independently of
one anot her represent hydrogen, nethyl or

2 represents C;-Ce-alkyl,

whereby alkyl may be substituted with a substituent, whereby the substitu-
ent is selected from the group consisting of C3-Cg-cycloalkyl, Ce-Cp-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, trifluoromethoxy, di-
fluoromethoxy, monofluoromethoxy, trifluoromethylthio, C;-Ce-
alkyl, C,-Cs¢-alkoxy, hydroxycarbonyl, C;-C¢-alkoxycarbonyl,
amino, C,-C¢-alkylamino, aminocarbonyl and C;-C¢-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 con-
sisting of halogen, hydroxy, trifluoromethyl, difluoromethyl, trifluorometh-
oxy, difluoromethoxy, monofluoromethoxy, trifluoromethylthio, C;-Cs-
alkyl and C,-Cg-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
¥ 4
—N N—R

whereby



ethyl, R2 represents G -C6-al kyl, whereby al kyl may be substituted with a
substituent, whereby the substitu- ent is 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
another fromthe group consisting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronmethyl, difluoronmethyl, trifl ugéomat hoxy, di- fl uoronethoxy,
nonof | uor omet hoxy, trifluoromethylthio, G -C6- al kyl, Cl-C6-alkoxy,
hydr oxycar bonyl , Cl1-C6-al koxycarbonyl, am no, G -C6-al kyl am no,
am nocar bonyl and G - C6-al kyl am no-., carbonyl, R3 represents phenyl, whereby
phenyl may be substitut edemeﬁwtﬁthﬁéméa%’—&ﬂg@ i}\ﬁéﬁ’fb@,“ytﬁél"%by t he
substituents are sel ected i ndependently of one another fromthe group con-
si sting of hal ogen, dr ox trifluoronethyl | f | uoronet hyl , trifl uoroneth-
oxy, difl uoronet hoxy, rmrfS]?Iie T epﬁft’&&? 0{%7‘?‘?‘{%%?8‘##@?%&%{3’&1 o, O-C6- alkyl
and Ci - Co6-al koxy, or one of its salts, its solvates or the solvates of its
salts. 2. Conpound accorghdgnt ergl%% er rrl?:f}ftl?eré.uﬁﬁﬂu{eﬂ wifet to Fsub-
represents a group of forduled Nuelshy WASKERHuGRS are sbERE SRbendeREy bt HiTe
site to the carbonyl group, .
nother from the group consisting of halogen,
hydroxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl,
trifluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluoro-
methylthio, C;-Cs¢-alkyl, C;-Cs-alkoxy, hydroxycarbonyl, C,-C¢-
alkoxycarbonyl, amino, C;-Cs-alkylamino, aminocarbonyl and C;-
Cs-alkylaminocarbonyl,

R? represents C;-Ce-alkyl,

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

wherein cycloalkyl and phenyl may be substituted with 1 to 3 sub-
stituents, whereby the substituents are selected independently of one
another from the group consisting of halogen, hydroxy, oxo, nitro,
cyano, trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoro-
methoxy, monofluoromethoxy, trifluoromethylthio, C;-Cg¢-alkyl, C-
Cs-alkoxy, hydroxycarbonyl, C,-C¢-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 con-
sisting of halogen, hydroxy, trifluoromethyl, difluoromethyl, trifluorometh-
oxy, difluoromethoxy, monofluoromethoxy, trifluoromethylthio, C;-Cs-
alkyl and C;-C¢-alkoxy.

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

R! represents a group of formula



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

di fluoronethyl, trifluoronethoxy, difluoronethoxy, nonofl uoronethoxy,
trifluoro- nethylthio, d-C6-alkyl, C, -C6-al koxy, hydroxycarbonyl, C, -C6-
al koxycarbonyl, am no, Ci1-C6-al kyl am nog, am nocar bonyl and C - C6-al

kyl am nocar bonyl, R2 represents C,-C6-a?ky|, wher eby al kyl may be
substituted with a substituent, whereby the substituent is se- |lected from
the group consisting of C3-C6-cycloal kyl and phenyl, wherein cycl oal kyl and
phenyl may be substituted wixh |I,to 3 sub- stituents, whereby the
substituents are sel écthtd i nblepBndently of one another fromthe group
consi sting of hal ogen, h Xy, 0Xo0, nitro, cyano, trifluoronethyl,

di fl uoronet hyl, trifluoronethoxy,” difluoro- nethoxy, nonofl uoronethoxy,
trifluoronethylthio, Cl-C6-alkyl, C - C6-al koxy, hydroxycarbonyl,

A - C6- al kkoxycar bonyheretyi no, C, - C6- al kyl am no, ami nocar bonyl 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
i ndependent |y of one* anotrbgesdntsothe lihkaggrsttepo therarbsnglt grogp,of hal ogen,
hydroxy, trifluoronethyl, difluoronmethyl, trifluoronmeth- oxy,

di f I uor onet hoxy, nonof | uoronet hoxy, trifluoronethylthio, C-C6- alkyl and
C, - 06-al koxy. 3. Corfpoundepressotshiegyt@ peridyln 1 or 2, characterized in that

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, mon-
ofluoromethoxy, C;-C4-alkyl and C;-Cs-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 con-
sisting of fluorine, chlorine, trifluoromethoxy, difluoromethoxy, trifluoro-
methylthio and methyl.

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

according to method [A] a compound of formula



R represents a group of formula 67 * N N-R whereby * represents the

| inkage site to the carbonyl group, R4 represents phenyl or pyridyl,
wherei n phenyl and pyridyl 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 halogen, nitro, cyano, trifluoro- nethyl,

di fluoronethyl, trifluoronmethoxy, difluoronmethoxy, non- ofl uoronethoxy,

Ct - C4-al kyl and Cl-C4-al koxy, R2 represgnts nethyl, ethyl or n-butyl,
whereby nmethyl, ethyl and n-butyl may be substituted with a substituent,
whereby the substituent is selected fromthe group consisting of cycl opropyl
and phenyl, wherein phenyl may, be substituted with a trifl uoronethyl
substituent, R represents p% nyl, whereby phenyl nmay be substituted with 1
to 3 substituents, whereby the su/§ itugpats are sel ected independently of
one another fromthe group cet- si\Stipg ofzfluoridED>chIorine,
trifluoromethoxy, difluoromethoxy,y fluoro- nethylthio and nethyl. 4.

Met hod for preparing a conmpound_ef formula (I) according to Caiml1,
character- ized in that according to nethod [A] a conpound of fornula 68 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 pres-
ence 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? vy,
in which
R’ has the meaning indicated in Claim 1,
or

according to method [C] a compound of formula



O/NNX®2 ~(11) N R2/ in which R and R2 have the neaning indicated in Caim
1, is reacted inthe first step wwth a reducing agent and in the second step
in the pres- ence of a carbonic acid derivative with a conmpound of formula
H2ZN-R3 (111), in which R3 has the neaning indicated in CCaim1, or
according to nethod [B] a conpound of fornula (Il1) is reacted in the first
step with a reducing agent and in the second step wth a conpound of
formula OCN-R3 (1V), in which R3 has tggz meaning indicated in Claim1, or
according to nethod [C] a conpound of formula 69 ORB HN Or Rs (V), Rz
Oin which R and R3 have the neaning indicated in Claiml, and RS
represents nethyl or ethyl,

Ne T
4 N
ST YN @
Rz/ o)
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 ¢nd in the second step with a compound of

formula
R“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 1 to 3 for the treatment and/or prophy-
laxis 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.



is reacted in the first step with a base and in the second step with a
conpound of formula R-H (VI), in which R has the neaning indicated in
Claim1, in the presence of dehydrating reagents. 5. Conpound according to
any one of Clainms 1 to 3 for the treatnent and/or prophy- |axis of diseases.
6. Medi canent, conprising a conpound according to any one of Clains 1 to 3
in conbination with at | east one inert nontoxic, pharmaceutically
acceptabl e excipient. 7. Use of a conp%nd according to any one of Clains 1
to 3 for the production of a nedicanment Tor the treatnment and/or prophyl axis
of viral infections. 8 Use according to Caim7, characterized in that the
viral infection_ is an infection wth the human cytonegal ovi rqswél—!CM\/) or
anot her r efr eseMediGapmend pecopding Fotilsin © foribe treatmant pei{er prophylaxis pewirdanent
accordi ng to O aifpst®nbor the treatnment and/ or prophyl axis of viral
infections. 10. Method for controlling viral infections in humans and
ani mal s by adm ni sﬁe‘{)% ng an _.ant] vi,rél Ly effective ampunt of at |east one
conpound ad®or diMgheb o fgntglingyiraldntgetigns in pymans and angmals by sAmaRistsHEg Yy to
Claim6 or a nednewurbiytelisstivg staeum of atlerspagcamapaundiageording tg any one of

Claims 1 to 3, a medicament according to Claim 6 or a medicament obtained ac-

cording to Claim 7 or 8.



