Het er ocycl yl am de-substituted i m dazol es The i nvention
relates to heterocyclyl am de-substituted i m dazol es
and nmethods for their preparation, their use for the
treatment and/or prophyl axis of diseases as well as
their use for the production of nedicanents for the
treatnent and/or prophylaxis of diseases, in
particular for use as antiviral agents, especially
agai nst cytonegal oviruses. WO 99/23091 descri bes
aromati c heterocyclic conmpounds as antiinflammtory
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 -
wi th ganciclovir, valganciclovir, foscarnet and
cidofovir are associated with severe side effects, for
exanpl e nephrotoxicity, neutropenia or

t hronbocytopenia. In addition, it is always possible
for resistance to devel op. Novel agents for an
effective therapy are therefore desirable. 2 One

obj ect of the present invention is therefore to
provi de novel conpounds having the same or inproved
antiviral activity for the treatnent of viral

i nfectious diseases in humans and animals. It has
been surprisingly found that the substituted

i m dazol es described in the present invention have
hi gh antiviral activity. The present invention rel ates
to conmpounds of formula R H NHNONMNS3

Heterocyclylamide-substituted imidazoles

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

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.
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NRR2 O in which R represents a group of fornula
R7 /"N * N(I'-NNR4 or i~-NN.R5 6/ R whereby *
represents the linkage site to the carbonyl group, R4
represents phenyl or 5- or 6-nenbered heteroaryl, 3
wher ei n phenyl and heteroaryl nmay be substituted wth
1 to 3 substitu- ents, whereby the substituents are
sel ected i ndependently of gne an- other fromthe group
consi sting of hal ogen, hydroxy, oxo, nitro, cyano,
trifluoronethyl, difluoronmethyl, trifluoronethoxy,

di fl uoro- methox of t . ;
one phice S Pis et T s REGHIR B Hvids noge) compounds having
the shi@rexiymobed phtivicdl &fivatykiox thertitretipent ahving, in@ictiogs diseases
. al kyl am no, am nocar bonyl and
in h@@%%@rg # ‘nocar bonyl, R5 represents phenyl or 5-

or 6-nenbered heteroaryl, wherein phenyl and

heteroaryl may be substituted with 1 to 3 substitu-
It hasnbeen whepreshygly hiousdbshatt thensubssitutedejmidagales described in the

i nd d \j . f h
presegg 1GPQERee RerchSv sl "o nrtror

The present invention relates to compounds of formula

R)\(N l\‘H ;-l
o /J/ e ,

RZ/N o)
in which
R? represents a group of formula
R7
: o
N/7L\N—R4 or '/N\_/N\Rs
whereby
* represents the linkage site to the carbonyl group,

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



RZ

cyano, trifluoronethyl, difluoronethyl,

trifluoronethoxy, difluoro- nethoxy,

monof | uor oret hoxy, trifluoromethylthio, Cl-C6-alkyl,

Cl1- C6- al koxy, hydroxycarbonyl, C -C6-al koxycar bonyl,

am no, Cl1-C6-al kyl- am no, am nocarbonyl and

d - C6- al kyl am nocarbonyl, and R6 and R independently

of one another represent hydrogen, nethyl or ethyl,

R2 represents Cl-C6-al kyl, whereby al kyl may be
substituted with a substituent, whereby the

substityent. i lLegt LSt i 0, :
G- co- g R B efferbh g nielp QLR MR 1 1 Fubstit
het er oznyd, , whérebgithe cubstitabisl are aelectednihdeperdarglyy bf one an-
may be substituted with 1 ta 3 suybstituents, . whereb .

t he suﬁ’zlfl?rt %’ﬁ?sﬁ?r T §8P§atlﬁl$]0°3p§ﬁlé’§ﬁ?1 ?yg]xoxyOn%xéf nitro,
anot he_rcyﬁﬁ@,mifihﬁoﬂfrﬂéthyl;Qﬂiﬂlﬁirbmgt}qfl, haiflagesme thokypxdifluoro-
oK, o pr b otr OIS IR .
monof | ypr et haydroxedtbbr@l onet-byhikBiPearborydd- alntiib, Ci-Ce-
C, - C6- al(%c?iy, ﬁyd_r nycargonyl ¥ }(L: - OPE?-DGaI ,koxygtgar bonyi , e
am no, akylaming|adgingaRenykbidhbcsrBlriaminegarbonyl,

C, - C6- al kyl am nocar bonyl, R3 represents phenyl,

wher eby phenyl may be substituted with 1 to 3

SUist i treprebents phengloyr 3-lee 6-mehsierddisetesaayle sel ect ed

i ndependently of one another fromthe group con-

si sting of hal ogen, hydroxy, trifluoronethyl,

di T 1 uorQuBERY bhedyllandURt &FRE M BX Ve s@sﬁikﬁ't@ﬁ?%’i‘?ﬁ Ra¥Y3 substitu-

nonof | uor omet hoxy, trifluordmethylthio, C, -C6-a
and C -e08s,avkerehy the substituents are selected independently of one an-

other from the group consisting of halogen, hydroxy, oxo, nitro,
cyano, trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoro-
methoxy, monofluoromethoxy, trifluoromethylthio, C;-Ce-alkyl, Ci-Cs-
alkoxy, hydroxycarbonyl, Ci-Cs-alkoxycarbonyl, amino, Ci-Ce-alkyl-

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



and their salts, their solvates and the sol vates of

their salts. Conpounds of the invention are the
conmpounds of fornmula (1) and their salts, solvates

and solvates of the salts; the conmpounds enconpassed

by formula (1) of the fornulae nentioned bel ow and

their salts, solvates and solvates of their salts as

wel | as the conpounds engonpassed by fornmula (1) and
menti oned bel ow as exenplary enbodi nents and their
salts, solvates and solvates of their salts, insofar

as the n{gﬁr&io ne BRNSRTRA

f or mul %,ng)o a lf e(gggog)gb?t\gy% grcl)ﬁl\l/at es gﬁgﬂ Qftuoro
sol vat eetiodxy, eosaflueronkteoxy tpfuatynetytthéo, i Gvemalkply Ci-Ce-

may, depending. on their stru e j stereol - .
SONer | g&%}('rm Ygﬁ%ﬂ‘iag?%}yg’, gg‘g(ésfaeur( € r(r:é[}rbé)kl .91’ Th gﬁﬁ%' CrCe
| nvent hkgdntigios i Rodagberyd andoC it Oealkglamin o cantsorsy],or

di astereoners and their respective m xtures. The
stereoi sonerically pure constituents can be isol ated

R3 i eé%ﬂ? Lner fromsuch m xtures of enanti- onmers
and/ or dglﬂgg% greorrers. Where the conmpounds of the

i nvention can exist in tautomeric forns, the present
invention includes all tautaneric forgs. 5. Salts
orrEeane e g et Ul FHE" b Qs o RiERty Srhotrly the
phiisstieh &tk Gaé syleaed aptiapdiRlensigl dfSoé ahbthee drgrawhesgrofip con-
the invention. Also inclu

uded, however, are salts which
t hiHBE | ofeldalggen nydreyys & WOTPBIEYla MR EaYL tifiGorometh-
apRy| gffudRomeixyMih 6Roft@stohfetHSRE triff@rod¥aiiitiBo, £Ce-alkyl
the“isolation or “purification of the conpounds of the

i andriii@mlkoBhysi ol ogi cal | y acceptabl e salts of the

conmpounds of the invention include acid addition

salts of mneral acids, carboxylic acids and sul fonic
and theirdslts, their solanies andahe solvefes oY thecsdlori ¢ aci d,

hydrobrom ¢ acid, sulfuric acid, phosphoric acid,

met hanesul - fonic acid, ethanesul fonic acid,

Comp&ShHRNEE thé ARVENREH thre MBRZERBEHABNOF f8hGla (RRIMANEeir salts,
solvates and solvates of the salts; the compounds encompassed by formula (I) of the
formulae mentioned below and their salts, solvates and solvates of their salts as well
as the compounds encompassed by formula (I) and mentioned below as exemplary
embodiments and their salts, solvates and solvates of their salts, insofar as the com-
pounds mentioned below and encompassed by formula (I), are not already salts,

solvates and solvates of the salts.

The compounds of the invention may, depending on their structure, exist in stereoi-
someric forms (enantiomers, diastereomers). The invention therefore relates to the
enantiomers or diastereomers and their respective mixtures. The stereoisomerically
pure constituents can be isolated in a known manner from such mixtures of enanti-

omers and/or diastereomers.

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

invention includes all tautomeric forms.



| enedi sul fonic acid, acetic acid, trifluoroacetic
acid, propionic acid, lactic acid, tartaric acid,
malic acid, citric acid, fumaric acid, maleic acid and
benzoi c acid. Physiologically acceptable salts of the
conmpounds of the invention also include salts of

usual bases, such as, by way of exanple and
preferably, alkali netal sajts (for exanple sodium
and potassiumsalts), alkaline earth netal salts (for
exanpl e cal cium and magnesi um sal ts) and anmmoni um

Tt . ¢ . : ;
R TR B AR B R e
saltpro¢ftae atonypourstshyfl tre reventioat IAydoa'm'Ch_Bjedt ticatevyt, aare rselts which
the gl Rt S RULOS [ B HABRLR e, SBPRYRARAY Hichesen be used,
for ekdRplRy for¥he eldtesiobs priftcatioal dfethe dbigraziylda o fies invention.

N- et hyl nor phol i ne, arginine, |ysine, ethylenediam ne
and N nethylplperldlne Sol vates for the purpose of

Ph};gg)ﬁ‘cp)ééaﬁgg%%ép?%‘tﬂ shftf ertfh%r céﬁptgﬂqu&ﬁ off QB@BH)IQIEHEBH include acid

|nvent|on he so
addifigquisaltssofatnéndrel avids, caripixykic btyid@(mdoﬁuhmnb acidp,tfior example salts

of tiycirogtilgglc aﬁlCP Lhy%liolﬁqe coo?fﬂ sﬁffﬁn@ a§1%e§k1§§plii€rﬂ @\‘ {nnethanesul-
fonvaiad, ethheegutfenenicidnodudrnesul fdnir tahiel, bahmeelxlif@md sicidp naphtha-
.0 s of .the conpounds, of th i nyentian. . The ter .
enbliRS <t dtriiadbide. COMpetAraEC din CevaRRl I8 dagfe acid
tartBfic abBdOhRGic Gald, yitae atide ftharinact, maletiicidMand hendoicianig.

their residence time in the body, are 6 converted
i nto conpounds of the invention (for exanple

Phﬂﬁﬁ@%%ll Qéc.Je tabie tb)fgr(ﬁlt)‘l% gﬁ@l’ulnﬁ)s of TRE 1ﬂ@%tl%ﬂr£§l§ﬁ1c?&de salts

ent nventlon stituents have
of tinlal basasg suetamSngy wa»hpégscawéfc nafldemfﬂrﬂévmki@h mleklylsalts (for

exalifille $6aid ané'il tasgﬂﬂr ls(aquﬁyaﬁkalid% Aot ¥al UKy 8B ple calcium

al’koxycar
and magnesium salts) and ammonium salts derived from ammonia or organic

amines having 1 to 16 carbon atoms, such as, by way of example and preferably,
ethylamine, diethylamine, triethylamine, ethyldiisopropylamine, monoethanolamine,
diethanolamine, triethanolamine, dicyclohexylamine, dimethylaminoethanol, pro-
caine, dibenzylamine, N-methylmorpholine, arginine, lysine, ethylenediamine and N-

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



nocar bonyl represent a straight-chain or branched

al kyl radical generally having 1 to 6

("C -C6-al kyl"), preferably 1 to 4, particularly

preferably 1 to 3, carbon atons, by way of exanple

and preferably nmethyl, ethyl, n-propyl, isopropyl,

tert-butyl, n-pentyl and n- hexyl. Al koxv, by way of

exanpl e and preferably, represents methoxy, ethoxy,

n- propoxy, 1 sopropoxy, tert-butoxy, n-pentoxy and

n- hexoxy. Al kyl am no represents an al kyl am no radi ca
conve?ﬁegel g tq%runﬁ cf) 2%5%1‘}]\6&}%1%%) f&#%&%@le (Iﬁ@clggglﬁr%ﬂg ogntgfdrolytl
cdhﬂpreferably nethyl am no, ethyl am no, n-propyl am no,

I sopropyl am no, tert-butylam no, n-pentylam no,

n- hexyl am no, N, N-di net hyl am no, NN det hyl am no,
For tH¥ RirP¥ée Of thetpiydeArini@ntibh, thRtshistitherits PHa0® Yh@f51ding meaning,

N-1 sopropyl - N-n- propylanlno N-t-butyl - N-met hyl ani no,
unleswpegtﬂegmi Missent yl ami no and N-n- hexyl - N- met hyl ami no.

A -C3- A kyl am no represents, for exanple, a

nonoal kyl am no radi cal having 1 to 3 carbon atons or a
Alkyl lenbekardaralR and ddikgEl inhedkoxygalkylmifio apé plkylami-

L BT YN T T N T

(“Cr-QXARArY) ?E’éﬂenabﬂr pf@m %tﬁé\ﬂb@ﬁpfeferhﬁl?ﬂr @ap)@ﬂﬂfrbaayis, by way of
tert-pu gxycar bonyl , ent ox car bo

examplepandh RIgk %FPB‘é’rWFthYM %wlaﬁl. PSR WPYH@W@%} J-peptyl and n-
hexyi@l kyl am nocar bonyl radi cal having one or two alkyl
substituents (sel ected independently of one another),
by way of exanple and preferably nethyl am nocarbonyl,

thyl am nocar I I
A_l_)g%gér BX/I rﬁxﬁglp}é/ aggr rgﬁgﬁ}’?gp {E@%ﬂ% Qﬁga]tmon ’cgtr OXX’yP Propoxy,
isoproppen teyt-buntiony crqpbotoxly and-ribesdxm nocar bonyl ,
N, N- di et hyl ami nocar bonyl, NN-det hyl am nocar bonyl ,
N- et hyl - N- et hyl am nocar b- onyl,
AlkyINTES H¥p fe%rﬁs %how&ﬁxﬂlﬂgcﬁﬁﬁﬁﬂﬂavmg one or two alkyl substituents

I'S Ao yl - N-n- pr opyl am nocar bonyl",
(selected in ependently of one another), by way of example and preferably methyl-

amino, ethylamino, n-propylamino, isopropylamino, tert-butylamino, n-pentylamino,
n-hexylamino, N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-
methyl-N-n-propylamino, N-isopropyl-N-n-propylamino, N-t-butyl-N-methylamino, N-
ethyl-N-n-pentylamino and N-n-hexyl-N-methylamino. C;-Cs-Alkylamino represents,
for example, a monoalkylamino radical having 1 to 3 carbon atoms or a dialkylamino

radical having 1 to 3 carbon atoms per alkyl substituent.

Alkoxycarbonyl, by way of example and preferably, represents methoxycarbonyl, eth-

oxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, n-pentoxy-

carbonyl and n-hexoxycarbonyl.

Alkylaminocarbonyl represents an alkylaminocarbonyl radical having one or two alkyl

substituents (selected independently of one another), by way of example and preferably

methylaminocarbonyl, ethylaminocarbonyl, n-propylaminocarbonyl, isopropylamino-



tert-butyl-N et hyl am nocar bonyl ,

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

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

di al kyl am nocarbonyl radical having 1 to 3 carbon
atons per al kyl substituen;. Aryl represents a nono-
or bicyclic aromatic carbocyclic radical usually
having 6 to 10 carbon atons; by way of exanple and

prefer abI phen | and napht h For pur
carbqige gt QH BninAcag g fﬁ‘éff\é?%%?f‘gﬁnyé'er{éﬁ @mmocafem“y‘
N,N- &%{%&ﬁﬁsﬁﬁﬁocaﬁsbrgn Omﬂ urettﬁmmery&atbmyaowxéaiymameﬂgylmmocarb-
rlngnﬁtons an 4 heteroatons _fromthe grou g
onyl,c dhwe lﬁ@nﬁoglamlmrmm NYiSRPTARYIEY @aprypykagane%ﬂr onyl, N-
- ¥ a Imif} hPARMNN- -
R i e P R e A el
N-meahalapueoczamlmorprleEeﬂab\ﬂlsylammasnshonyf (Rppesenfy rf¢ro¢?5armple a mono-
thiazg Y. z I
Ry, TR, Koot 76 O ¥ipony ARG, ¥ cialylanitibcarbony
radicahicdvirag kyd 3garon atemalpeyalkghiubstitBens 8, preferably 3
to 6, carbon atons, by way of exanple and preferably
cycl opropyl, cyclobutyl, cyclopentyl, cyclo- hexyl and
Aryl ?é’ﬁrk&'ﬁ@@ﬁ%onblabpgf%s}clﬁ@@f&ﬁz&m &rﬁbéﬁht nedicghiiallfehaving 6 to
br'om ne and i1 odi ne. "For the purpose of the present
10 carhom ataros byprey ef mpllegn@ preferatly phepylasnaphthyl.
formula (1), in which R represents a group of fornula
8 N-N _ Ra whereby * represents the |inkage site to
For theepurpososythegirention, S- 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 pyridazinyl.

Cycloalkyl represents a cycloalkyl group usually having 3 to 8, preferably 3 to 6, carbon
atoms, by way of example and preferably cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl and cycloheptyl.

Halogen represents fluorine, chlorine, bromine and iodine.

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

formula (I),

in which

R! represents a group of formula



RZ

R4 represents phenyl or 5- or 6-nenbered heteroaryl,

wher ei

n phenyl and heteroaryl nmay be substituted with

1 to 3 substitu- ents, whereby the substituents are

sel ect
consi s

ed i ndependently of one an- other fromthe group
ting of hal ogen, hydroxy, oxo, nitro, cyano,

trifluoronethyl, difluoronmethyl, trifluoronethoxy,
di fl uoro- nethoxy, nonofl ypromethoxy,
trifluoronethylthio, Cl-C6-alkyl, C, -C6- alkoxy,
hydr oxycar bonyl, C1- C6-al koxycar bonyl, am no,

Cl1- Co-

al kyl - am no, am nocar bonyl and

d -Ce/al Ryl anj nocarbonyl, R2 represents Cl-C6-al kyl,
wherBby aNkyR" nmay be substituted with a substituent,

wher e

he substituent is selected fromthe group

consi sting of 'C3-C6-cycl oal kyl and phenyl, wherein
cycl oal kyl and phenyl may be substituted with 1 to 3
substitu- ents, whereby the substituents are sel ected
iﬁaéﬁ@ﬁﬂently of one an- other fromthe group

consi s
triflu
di*f | uo
triflu
hydr ox
CRr+C6-
d - C6-
wher eb

- substi

i ndepe
sistin
di fl uo
nmonof |

ting of hal ogen, hydroxy, oxo, nitro, cyano,
oronet hyl, difluoronmethyl, trifluoronethoxy,
represgstth ehe/Linkagis e ke tanearhenyl group,
oronet hyl t hi o, Cl-C6-al kyl, Cl-C6- al koxy,
ycar bonyl, Cl1-C6-al koxycar bonyl, am no,
&b{r!kentﬁphé@yl @8- 00 Ganbmbygtedaneteroaryl,

al kyl am nocarbonyl, 9 R3 represents phenyl,
y phenyl may be substituted with 1 to 3

mgggﬁy%@%%ha He?&oax?‘l‘?x?&gj BdIaYshitded with 8ab&substitu-

ne anot he m the group con-
gnts, wia¢relenhe lsybistingntst are fselestednistdependently of one an-

" QFEL ] ol § iSH » hldgbHO" (t))Fprxo nitro
OB R, e’ Gl B8Rt O, pldge o HRARERE o, nitro,
cyano, trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoro-
methoxy, monofluoromethoxy, trifluoromethylthio, C1-Cs-alkyl, C;-Cs-
alkoxy, hydroxycarbonyl, C;-Ce-alkoxycarbonyl, amino, Ci-Ce-alkyl-

amino, aminocarbonyl and C;-C¢-alkylaminocarbonyl,

represents C,-Cs-alkyl,

whereby alkyl may be substituted with a substituent, whereby the substituent

is selected from the group consisting of Cs-Ce-cycloalkyl and pheny],

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

amino, aminocarbonyl and C-Cs-alkylaminocarbonyl,



R3

and Cl-C6-al koxy, and their salts, their solvates and

the solvates of their salts. For the purpose of the
present invention, preference is also given to

conmpounds of forrmula (1), in which RL represents a

group of formula -N N _ Ra whereby * represents the

i nkage site to the carbonyl group, R4 represents

phenyl or pyridyl, whereimnp phenyl and pyridyl may be
substituted with 1 to 3 substitu- ents, whereby the
substituents are sel ected independently of one an-

other fro group consisting of hal ogen, nitro,
c§§H8$H¥%$%%ﬁ§To 10 nmethyl, difluoronethyl,
trifluoromethoxy, difluoronethoxy, nono-

fl uoronet hoxy, Cl-C4-al kyl and, Cl-C4-al koxy, R2

r eprestsh PEeRB: MY, e sHbstityredn Wighy ¥ to Mé%vem Hyfereby the
etsﬁ%titﬁ@rﬁtsrlfr@%l)étte@ﬁd riiéRsllyl $1Ub S aWbtHer From the group con-
substituent, whereby the subStituent is selected Trom

t bisting cefphalogen shydrgxpf trifjuqroprespyly difywerogiedRyl trifluorometh-
e| hidth&gy, WriffhoRomethylthio, Ci-Ce-alkyl

r?§?18@?@%@?*@?&@%6§§?§ﬁ§%??{ Fagieérégeﬁpg B%eﬁ?l,l Ay

wheaddbyCphlenyy, may be substituted with 1 to 3

substituents, whereby the substituents are sel ected

i ndependently of one another fromthe group con-

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

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

formula (1),

in which

Rl

represents a group of formula

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

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

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



RZ

R3

sisting of fluorine, chlorine, trifluoronethoxy,
di fl uoronet hoxy, trifluoro- nethylthio and nethyl, and
their salts, their solvates and the solvates of their
salts. For the purpose of the present invention,
preference is also given to conpounds of formula (1)
in which RL represents a group of fornmula /N _Ra
whereby * represents the |jgkage site to the carbonyl
group, and 11 R4 represents phenyl or pyridyl,
wher ei n phenyl and pyridyl may be substituted mﬁth 1
to 3 s r i tuen
sel ect glgg&lb{depe %gﬁggg’ﬁ?&lﬁ%&? d?t?%énr%pﬂ%ﬁa)r%ubnono-
consi stflumgomtétl’ftadyogbm éﬂlk)tl raad Cy@pakoxy,i f | uor o-
met hyl, difluoronethyl, trifluoronethoxy,
difluoronethoxy nmono- fl uoronet hoxy, Cl-C4-alkyl and.

Clreffséts MethyFeth hyl e nPBipse of the present
|nvent|on prefer nce 1s Iso gi ven to conpounds of
formul a (I) in which R3 represents phenyl wher eby

ma e s e i to 3 tituents

SRy BheStodhot abth Soubl' Bay e SPSRHERCHEnE | Jogituent,
OREn BBy ie¢ substivierithis sgleotéd fEOMSiHeL grﬁgpronfsistiﬂgldTQ;yclopropyl
chlorine, trifluoromethoxy, difluoronethoxy,
t@P@HﬂB?BﬁBthylthlo and nmet hyl. The invention
furthernore relates to a nmethod for the preparation of
the conpounds of formula (1) whereby according to
met hod iAgreicoptpanyh dsayobe fubistitiitad with a trifluoromethyl substituent,

represents phenyl,

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

‘methylthio and methyl,

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

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

formula (I) in which R represents a group of formula

* \ 4
N N—R
whereby

* represents the linkage site to the carbonyl group, and



NOz (I1), ON Rz/ in which R and R2 have the neani ng
i ndi cat ed above, are reacted in the first step wth a
reduci ng agent and in the second step in the presence
of a carbonic acid derivative with conmpounds of
formula 12 H2N-R3 (I11), in which R3 has the neaning
i ndi cat ed above, or according to nethod [B] conpounds
of formula (I1) are react inthe first step with a
reduci ng agent and in the second step with conmpounds
of formula OCN-R3 (1V), in which R3 has the neaning

i ndi cat ed above, acc, ' t thod [ C d
R R s s A SV A V= Tt L

wherein phenyl and pyridyl may be substituted with 1 to 3 substitu-
ents, whereby the substituents are selected independently of one an-
other from the group consisting of halogen, nitro, cyano, trifluoro-
methyl, difluoromethyl, trifluoromethoxy, difluoromethoxy, mono-

fluoromethoxy, Ci-Cs-alkyl and C;-Cs-alkoxy.

For the purpose of the present invention, preference is also given to compounds of
formula (I) in which R? represents phenyl, whereby phenyl may be substituted with 1
to 3 substituents, whereby the substituents are selected independently of one another
from the group consisting of fluorine, chlorine, trifluoromethoxy, difluoromethoxy,

trifluoromethylthio and methyl.

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

of formula (I) whereby

according to method [A] compounds of formula

R1

)\(/NJ/NOZ (1D),
0 /

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



in which R2 and R3 have the meaning indicated above,
and 13 R8 represents nethyl or ethyl, are reacted in
the first step with a base and in the second step with
conpounds of forrmula RI-H (Vl), in which R has the
meani ng i ndi cated above, in the presence of
dehydrating reagents. The conpounds of formulae (I11),
(1'V) and (VI) are known orijcan be synthesized by
known net hods fromthe corresponding starting
materials. For nmethods [A] and [B], step 1, the
follow ng applies: The, react general ly takes place
in inert solvents, prgﬁﬁﬁﬁﬁiyqpﬂ'a t enperature range
fromOC to the reflux of the solvents under
at nospheric pressure to 3 bar. Reducing agents are,

in wHi@{ exanpl e, palladi umon-carbon and hydrogen, formc
a- cid/triethyl am ne/ pal | adi um on-carbon, zinc,
zi nc/ hydrochloric acid, iron, iron/hy- drochloric
acid, iron(ll) su]fate/hydrochloric acid, sodium

R? ha%E}?eﬂ“&éf,““gdBPIﬁfﬁf‘di AQAFi de, sodi um di thionite,
amoni um pol ysul fi de, sodi um bor ohydri de/ ni cke
chloride, tin dichloride, titaniumtrichloride or

or Raney nickel and an aqueous hydrazi ne sol ution;
preference is given to Raney nickel and an aqueous
hydrazi ne sol ution, palladium on-carbon and hydrogen

accor@ing @ iieth RLIBYcbipiulvk aptdralpalinpste yeacoed patHofist step with a
Inert solvents are, for exanple, ethers, such as

redugingpgRfit a8CHBrthe speqif stel i thyeRPow¢Redf formula
1, 2- di mret hoxyet hane, di oxane, tetrahydrofuran, glyco
di met hyl ether or diethylene

OCN-R? (Iv),
in which
R3 has the meaning indicated above,
or

according to method [C] compounds of formula

OR }-l H
/N N !
o J/ 7//N‘ . W),
N
Rz/ (@)

in which

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



14 glycol dinmethyl ether, alcohols, such as nethanol,
et hanol, n-propanol, isopropanol, n-butanol or
tert-butanol, hydrocarbons, such as benzene, xylene,
tol uene, hexane, cyclohexane or m neral oi

fractions, or other solvents, such as

di net hyl f ormam de, di net hyl acetam de, acetonitrile or
pyridine, in the case of wpfer-mscible solvents also
m xtures of the same with water; preferred solvents
are net hanol, ethanol, isopropanol or, in the case of
Raney ni ckel and a ous hydrazi ne sol ution,

R* et rah)?%l?%fetﬂtﬁmaéglror%gﬁﬂlod [A], step 2, the follow ng
applies: The reaction generally takes place in inert
solvents, preferably in a tenperature range of from

are reastad iretipefisttptep withigbasmard intthesperitd stepreish gogpounds of

fonnﬁﬁ*fonic acid derivatives are, for exanple,
, N-car bonyl di i m dazol e, phosgene, di phosgene,
tri phosgene, phenyl chloroformate or 4-nitrophenyl
chloroformate; preference is 9'ven to
N,N—carbonyldiinidazolgfiinerﬂ ol vents are, for
exanpl e, hal ohydrocarbons, such as nethyl ene chloride,
trichl oromet hane, carbon tetrachl oride,

in whichchl or oet hane, tetrachl oroethane, 1, 2-di-
chl oroet hane or trichl oroethyl ene, ethers, such as
di et hyl ether, nmethyl tert-butyl ether,

r' 1, 2- di mpishax weddndmeindi¥@abovd, et r ahydrof uran, gl ycol
di met hyl ether or " diethylene glycol dinethyl ether,
hydr ocar bons, such as benzene, xyl ene, tol uene,

, hexane, cycl.,ohexane or mneral oil fractions, or other
lnthgéFegﬂF%9y§ﬂﬁﬁﬁ3§ngfﬁ§$H§Cetate, acet one,
di net hyl f or mam de, di net hyl acetam de, 2-butanone,

di met hyl sul foxide, acetonitrile qr ridine, in the,
The gorpoundsial Ermias (D e(VbROLAYY aip Kon PR DSy pHisized by

knowR iEethbar¥RL Ble cdRfeBp 6 GNGRtdrEing nyAeriale. di met hyl
sul foxide. For nethod [B], step 2, the follow ng

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

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

Inert solvents are, for example, ethers, such as diethyl ether, methyl tert-butyl ether,

1,2-dimethoxyethane, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene



15 The reaction generally takes place in inert

sol vents, optionally in the presence of a base,
preferably in a tenperature range of fromroom
tenperature to the reflux of the solvents under

at nospheric pressure. lnert solvents are, for exanple,
hal ohydr ocar bons, such as nethyl ene chl ori de,

trichl oronet hane, carbon tjatrachl ori de,

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

chl oroet hane or trichloroethyl ene, ethers, such as

glycold('llg{egﬂke&hgle raicdmtléuhdﬁ 8¢ hiebdndl, etBhAsl, n- propanolgllsyoprcl)panol

oxyet hane | oxane, tetrahydroftran
n-butafietearhigkt- letutlaepl drydroigasbony, sheh @b Peokensi, nwleng teluRie,, hexane,

cyclolhéé(qr QG %rrgcmﬁal dci}J frlacﬁ‘énp %@ %‘?H@r‘ 589’(% Fesuchois%ﬁﬂl%thylforﬁlamlde

ractions, or’ ot
dlmethgxla‘vtetratmde Sanﬂnom$r1ket m/pyadneteauma the aet @lﬁeryater miscible solvents

t hyl but an

atso pAFaieRyer SO poee iR RBLTOATIRI AL “BIVeBSy Al QRaRdnol, ethanol,

isoprdpa@bBloeNee the @isé &1 Réndyehickbly dnadfar aguesusThyisdzireesolution,
chlo- ride. Bases are, for exanple, alkali netal
teuahEQFﬁBﬁHtes, such as cesium carbonate, sodi um
carbonate or potassium carbonate, or potassium
tert-butoxide, or other bases, such as sodium
For mhtidrd g, stBBY, the foowyh@appléesor di i sopr opyl et hyl am ne,
preferably triethyl- am ne. For nethod [C], step 1,
the follow ng applies: The reaction generally takes

The r&ic@ief geﬁetaﬂ‘@r tbk@s‘ébl‘d@ﬁrﬁme&r slwmnag| fp)l‘eﬂefhbﬁly tIe apehptLatere range
range fromOC to the reflux of the solvents under

of frogy mﬁ@np@raﬂﬂéég G0eC uBgdertmEsphe e PIessuiep| e, al kal i
metal hydroxi des, such as sodi um hydroxide, |ithium
hydr oxi de or potassi um hydroxi de, or al kali netal
Carbardc bt desjvasiveh aas, 6@siexamphey N.@bnabepyk;bmmidmole, phosgene,

aon GEERETF T SerS! BRERAOGPELR, P ELgt Ao Btomte
prefefeatoRygivac ey B¥gartomytdiasidaesley| ene chl ori de,

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

same with water; preference is given to dimethyl sulfoxide.

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



trichl oromet hane, carbon tetrachl oride,

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

chl oroet hane or trichl oroethyl ene, ethers, such as

di et hyl ether, nmethyl tert-butyl 16 ether,

1, 2- di mret hoxyet hane, di oxane, tetrahydrofuran, glycol
di net hyl ether or di- ethylene glycol dinethyl ether,
al cohol s, such as net hanol {5 et hanol, n-propanol,

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

e SR B S0, R BOARRLE P o

base, pibfemablylt a wapemmnelrhﬁgeoof foymi whone fem peratuir tol tiesreplux of the
solvents with water; the preferred solvent is a

solvepfsynfics abMOsPIRIHOPTeSEE- wat er . For method [C], step 2,

the follow ng applies: The reaction generally takes
place in inert solvents, optionally in the presence of
Inertasolberge, arpr e eapingld, nhdotlléfﬂrl;@éa@lo@ﬁe suethgps ofethylepe chloride,

trlChlé)z%r(I%& n%o%a%qlerte ﬁﬁgﬁ@ﬁrfrﬁhlﬁggﬁﬁﬂ etetﬁyc'h‘i&%kzﬁxane 1,2-di-

|hg reagents or exanp
chloroatktmél ommiﬂﬂorc&mﬁeas ethﬁmr sea:lamplchgetmu Ntheti emett;nyl fert-butyl

etherﬁl’etr%dgl p o Fﬁ\ad)g dlo)c(ialxrlléc’ ° ra?ledrdfuran gl%cgly%lrgethyl ether or

dlethMegﬁ gli t’@t Jih‘ﬁh%ﬁyh@tkﬁa@,phsa@gdc)ru&ns ety esbboztniefrixgiene, toluene,
r O ri

hexaRé e iRyt ehFHbEr R fERROn FPEX ST 45813 St digetate.

acetche( %ﬁn@ ﬂﬁhrarﬂnﬂbdﬁi {mémmlk RO , disitehylasulfoxide,
car bonyl di i m dazol e, 2

I
acetogdtrije &I«M[L@D%h%%reficezlso&léﬁlgﬁg ff:%;rlgg n@qoglgrta o%r? gnseth}‘?lene chlo-
ride.2-tert-butyl- 5-nmethylisoxazolium perchlorate, or
acyl am no conpounds, such as 2-ethoxy-
1- ethoxycarbonyl 1, 2-di hydr oqui nol i ne,

BasesD ? g)t(]é)r% %‘11&1 Il%%%a?ﬁo Es sﬁg u&e\q m carbchnate sodium

0XO0- oxazo |ny phosp
carb@’mte ok petamuhecmbbnata oz pbtabsouyt tlert(loiltnmdeybr other bases such as

sodi@?&%ﬁcﬂeﬁmghﬁ%gﬁﬁfnk ol 81%%%%8%&%}7]&51%, preferably triethyl-

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

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

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

Bases are, for example, alkali metal hydroxides, such as sodium hydroxide, lithium
hydroxide or potassium hydroxide, or alkali metal carbonates, such as cesium car-

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

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

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



1-yl)-N, NN, N -tetranethyl uroni um

hexaf | uor ophosphate (HBTU), 2-(2-o0xo0-1-(2H)-
pyridyl)-1,1,3,3-tetranethyluroniumtetrafl uoroborate
(TPTU) or O (7-azabenzo-

triazol-1-yl)-N,N, N, N -tetramethyl uroni um

hexaf | uor ophosphat e (HATU), or 1- hy-
droxybenzotriazol e (HOBt),

benzotri azol - 1-yl oxytri S(C}I met hyl ami no) phosphoni - um
hexaf | uor ophosphate (BOP), or m xtures of these, wth

e 2835 B0 F0Se? R Lk B s or

ethylefe @malsaimmmrdmaatzﬂacormls smdhwm hietlegariuln@tieamoi, n-propanol,
ota m bi car bonat e, an|§9bases suc

isoprdBRngl iSRRGl O 1 51 Biagh o MO an i) R HERpE. Xylene,

toluer‘i@rlﬁ’@&hbn@ clbhaRdrey bpinRigletlli G1E fractions, or other solvents, such as
4-di et hy Ian1noFyr|d|ne or diiso et hyl - am ne, or

dimethgijormenqide, dimgtidacetzraidey g%@th,"yg Fq;@ﬁe,ta@etomtnle or pyridine,
or mikfuréd OYAGHRLE withl R FIRNSRY A §o?va[?{tqg arARltire s dth§fol and

usi ng carbonyl di1 m dazole. Inert solvents are, for
Waterexanpl e, hal ohydrocarbons, such as nethyl ene chlori de,
trichl oronmet hane, carbon tetrachl oride,
trichl oroethane, tetrachl oroethane, 1,2-di-

Form@tﬂcmr[mmaﬁe ehie followih@upplidty| ene, ethers, such as
di et hyl nmet hyl tert-butyl ether,

1, 2- dlnethoxyethane di oxane, tetrahydrofuran, glyco
' h [ I ' vl et
the 4B APk AN U IR o BRence of o
base, Ipeefarably ¢y thepaavirerangn ef étomn P0G 4et408Qsyndar astripspheric
sol vents, such as ethyl acetate, acetone,
p“5“5|hethylfornan1de di net hyl acet am de, 2-but anone,
di met hyl sul foxide, acetonitrile or pyridine, in the
e of water-mscible solvents al so ni xtures, of

Su1tat§g?g§h\xp{q§1qga{e@genti§rtéqr%t?)éﬂgéuql% @}' GE{Mple, carbodumldeg1 such as,
for E‘kz{fﬁbféw o NRITtHe1-, The Ncaprepyids of Nf- @flfﬂﬁr@p{rﬂ-' ) Newedicyclo-
known or can be prepared by reacting conpo nds of
hexylegppadiinidgr §-(3-dimethylaminoisopropyl)-N’ -ethylcarbodumlde hydrochlo-
ride (EDC), N-cyclohexylcarbodiimide-N’-propyloxymethyl-polystyrene (PS-carbodi-
imide) or carbonyl compounds, such as carbonyldiimidazole, or 1,2-oxazolium
compounds, such as 2-ethyl-5-phenyl-1,2-oxazolium-3-sulfate or 2-tert-butyl-
5-methylisoxazolium perchlorate, or acylamino compounds, such as 2-ethoxy-
1-ethoxycarbonyl-1,2-dihydroquinoline, or propanephosphonic anhydride, or iso-
butyl chloroformate, or bis(2-oxo-3-oxazolidinyl)phosphoryl chloride or benzotria-
zolyloxytri(dimethylamino)phosphonium hexafluorophosphate, or O-(benzotriazol-
1-yD)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HBTU), 2-(2-oxo-1-(2H)-
pyridyl)-1,1,3,3-tetramethyluronium tetrafluoroborate (TPTU) or O-(7-azabenzo-
triazol-1-yl)-N,N,N’,N'-tetramethyluronium hexafluorophosphate (HATU), or 1-hy-
droxybenzotriazole (HOBt), or benzotriazol-1-yloxytris(dimethylamino)phosphoni-

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



ZNx O01_NMI1), z/ R in which R2 has the neaning
i ndi cat ed above, and R8 represents nethyl or ethyl,
18 inthe first step with a base and in the second
step with conpounds of formula (VI), in the presence
of dehydrating reagents. The reaction takes place as
described in nethod [C]. The conpounds of formula
(MI'1) are known or can be pyepared by reacting com
pounds of formula OR8 Oj (VIIl), RzZ in which R2
has the rreanl ng i ndi cated above, and R8 represents

or y fu nitr e
Bases ey 05 SXEPR e, MikIAER) CHRCHTD. BioHar v s cguth Gibon-
ate &U% tdési@maedronie, fdirtJdd@urﬁclbldarb@phteobal;iqtaSSmrﬁdﬁtarbonate, or

dride as solven pr.efer ny in.a rat.ur
Ofgamﬁnééseé'f Fu4CBmas o Gl i‘%ﬁﬁ@f‘%&'u ¥ EFABRE thFénBY amine,” N-methyl-

morpHolREpP hﬁ[mﬁtrMﬁ§Erl§H{ee 4- e MaHYyridind %Ml@obwpylethyl-
are known or “can prepared by reacti ng conpounds
amine, or DBU, DBN, pyndme preference is given to triethylamine.

The condensation is preferably carried out using carbonyldiimidazole.

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

same with water; preference is given to dimethylformamide.

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

of formula
8
N
VID),
\ (VI
2/
in which
R? has the meaning indicated above, and

R® represents methyl or ethyl,



of formula (M1) in the first step with a reducing
agent and in the second step in the presence of a
carbonic acid derivative with conpounds of formula
(I'11) or in the second step with conmpounds of fornula
(I1'V). The reaction takes place as described in nethods
[A] and [B]. 19 The conpounds of fornulae (1I11),
(Iv), (V1) and (VII1) arejgnown or can be prepared by
known net hods fromthe corresponding starting
materials. Synthesis schenme 1: N N3 H3CO~ NH

i PR ERAT ko 5 Mg REE™H el b fpita o)
intheglguesegéﬁo}f@\@hgdﬁégggrbag@tm OH Il 0GB 1) H2, Pd/C

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

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

pounds of formula

8

OR
N
O)\(/J VIII
\ (VII),
R?

in which
R? has the meaning indicated above, and
RS 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 pres-

sure.

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

second step with compounds of formula (IV).

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



H3C N N1) LiCH THF, HRHONN N NNH3C/O- N1 |
/O ~CF3 2) TBTU, DMAP, | / CF3 N O | 0 CH3 H3C /-\ H
O CH3 N 20 Synthesis schene 2: N 1) LIOH THF, H20/
H3CO el \ " I NO2 1f N 2) TBTU, DVAP, NN N o ~N\~ |
CH3 NNH(~ N ~~1C \ CH3 1) H2, Pd/C 2) OCN Q CF3
C HH N)aCFlO CH3

19

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

by known methods from the corresponding starting materials.

Synthesis scheme 1:

N
N 7\ N
H,C_ _O >
«N\ EtOCOC!, NE, O \"/4,4 H,, PA(OH),, ethanol H,cvo\”/Q}
b )

HNO,, H,S0,, 60°C l

N Mel, K,CO,, acetone 7‘§
e o A \ “ac\/o\n/k
o]

1) H,, PdIC
2)

OCN 0\

CF,

H H
N { N\H/N 1) LIOH, THF, H,0 Xy Nﬁ N \n/
H’C\/O\H/QNS o) 0,CFG 2) TBTU, DMAP, K/N% \X o] _CF,
o
) —\
o cH H,C—@N NH 0
—N et




The conpounds of general formula (1) of the invention
show an unforeseeable, surprising spectrum of
activity. They have antiviral activity on
representatives of the group of Herpes viridae
(herpes viruses), especially on cytonegal oviruses
(CW), in particular on the human cytonegal ovirus
(HCW). They are thus suitmple for the treatnent and
prophyl axi s of di seases, especially infections with
viruses, in particular the viruses nentioned above,

Synﬂﬁﬁﬁs&ﬁ&?éﬁfeCtious di seases caused t hereby.
Hereinafter, a viral infection is to be understood as
meani ng both an infection with a virus and a disease
caused by an infection with a virus. Due to their
parti ar prQRAIMfF8o the‘cb ounds of genera

HC fgrrru/a 1) ductlorNogf
e nts SUPTGBME.f or theN pr axi nd/or
treatngzy of seases, in part|
. : l o
i nfecti offba Nof Mindi cation V\,hl C be ment i oned

by way of exanﬁTe are: 21 1) Treatnéht

prophyl axis of HCW infections in Al DS patlénts
(retinitis, pneunonitis, ngas&cointestinal infections).
2) Treatnent and prophyl axis of cytopnegal ovirus

i nfections in bone-marroft orgap transpl ant
patients who devel op of P&n eCthr pat eni ng HCW pneu-
nmonitis or encephalitis, and gastrolntestinal and
systemi ¢ HCW infections. 3) Treatnent and prophyIaX|s
of HCW infections ingfe nates and |nfants

Treatnent of an acute ectlon i § pr gn nt
wormen. 5) Treatnent of '&n | nf | on in

I mmunosuppressed patients d W @ h nd
cancer therapy. 6) Treatnment of -positive cancér
patients with the ai m of redu0|n medi at ed t unor
progression (cf. J. Cinatl, et al. FEWS M cr obi ol ogy
Revi ews

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)

2)

3)

4)

5)

6)

2004, 28, 59-77). The conpounds of the invention are
preferably used for the production of nedica- nents
suitable for the prophyl axis and/or treatnent of
infections with a representa- tive of the group of

Her pes viridae, in particular a cytomnegal ovirus,
especially the human cytonegal ovirus. Due to their
phar macol ogi cal propertiegm_the compounds of the

i nvention can be wused alone and, if required, also in
conbi nation with other active conpounds, in

particular antiviral  acti oynds, . s as.. for
Casment gaicyoPbyraoR HOMoURPT, e ATt Hhush L gprnis
agﬂé&&l pﬁ%\/gﬁk}t}&ﬂte@ﬁnw inddctionkect i ons, in particul ar

infec- tions. The present invention furthernore
relates to the use of the conpounds of the inven- tion

far the treat / [ di

oRtsuast pREPRAPAY of ErBrARIVAE: SnRLuM SR maprow ana
| pE@et bransplant ipatibetshwhandeptapredah oiferthseat¢ithvg) HOMV pneu-
anot her repre- sentatjve, of the group. of FE . .
PRI of shenpeBBa A droudintbHig PRy Hspi FEMY dateggons.
the use of the conpounds of the inven- tion for the
treatment and/or prophylaxis of diseases, in .
pAr¢atmenapand peoph Waris o6 HGMNtinfaedgnabpeonatpeang fdanks.
invention furthernore relates to the use of the

conmpounds of the inven- tion for the production of a
megétaERRbf hRactfeaiChvAAiNTerioraidpegnanopbyleaxi s of

di seases, in particular the diseases nentioned above.

The present invention furthernore relates to a nethod

f r i ' ' f&%ts dstbciated
el T R o kP o Rpplest " gRAGR: it
antitlvicancealhyl cehfedhesapyanount of the conpounds of the

i nvention.

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

2004, 28, 59-77).

The compounds of the invention are preferably used for the production of medica-

ments suitable for the prophylaxis and/or treatment of infections with a representa-

tive of the group of Herpes viridae, in particular a cytomegalovirus, especially the

human cytomegalovirus.

Due to their pharmacological properties, the compounds of the invention can be

used alone and, if required, also in combination with other active compounds, in

particular antiviral active compounds, such as, for example, gancyclovir or acyclovir,

for the treatment and/or prevention of viral infections, in particular HCMV infec-

tions.

The present invention furthermore relates to the use of the compounds of the inven-

tion for the treatment and/or prophylaxis of diseases, preferably of viral infections, in



The conpounds of the invention can act systemcally
and/or locally. For this pur- pose, they can be
adm nistered in a suitable way, such as, for exanple,
orally, par- enterally, pulnonarily, nasally,
sublingually, lingually, buccally, rectally, dermally,
transdermal |y, conjunctivally or otically, or as an
i npl ant or stent. For theg® adm nistration routes, it
IS possible to adm nister the conpounds of the
invention in suitable adm nistration forns. Suitable
: r. LAk i t
particyfilr ff Be R WiEh hAt th?*‘?ﬂé%‘?ﬂaﬂﬁﬂgﬁﬁﬁéﬁwe?&zgén?ﬁ“ﬁ tepre
smﬂaﬁmmpbﬂndgoupCﬁhhnpﬂwenﬂaQn rapi dly and/or in nodi
fied form and which conprise the conpounds of the
invention in crystalline and/or anorphicized and/ or
bR 0 ARG Rl i thedslbr@folatkto aealRe! of the @Bhfounds of the inven-
gﬁncoated and coated tablets, for exanple having
tion g7t Ei9 EreabReNh@BAMT PERRNYIAIES Wi Eifealess S partifulas t&le diseases
1nent eA%ap@veWni ch are insol uble and which control the
rel ease of the conpound of the invention), tablets or
fllnslmafers whi ch d|S|ntegrate rapi dly |n the ora

caV|t /1 yophi.lisat |l es (for ex | e
The fragt Hvaion tsierre et B i uiih e Eaplapind §f 2R fven-
tion £Hradhel uP@bh &ifSa n@éﬂ&@bﬁﬂ@nt ﬁmtlhil RERmeRY HRINST prsphylaxis of
aer 0so or sol utions. Parenteral adm ni strati on can

diseageg)ig Eﬂfﬁé@aWH%dlé%FﬂHWBQOBF aho¥bsor ption step (for
exanpl e intravenously, intraarterially,
intracardially, intraspinally or intralunbally) or

The piesénti imzlenﬁbnnfunfheamoabsdamsit@na(moﬂl@xénptl@ treatment and/or

i Nt r.anys uIarI 0
PIOPlng’élaF‘gﬁgSgagqs %?aéggrgu#%ﬁ%eaﬂmk‘%% d %?(gk?er g? né an antivi-
rally éffearive s duattl of thé 0Drrmmuads of thie imagEntioBt r ati on are,

inter alia, preparations for injection and infusion in
the form of solutions, suspensions, enulsions,

The édfﬂﬁ&'ulldsséf 8% Rventidnl édh QQV@@fefimcalﬁxaﬂwcﬁsloﬁéll}i &k @his pur-
for the other adm nistration'routes ‘are ?har maceut i cal

pose,fiiefirandie admiristrechin ¢isvitebleaviva Y6t Iormm@mle, orally, par-
enter3BP UphinfSarily NSy I5QRIth gud Ay Uiih §RAly, IRy, rectally, dermally,

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

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

invention in suitable administration forms.

Suitable for oral administration are administration forms which function according
to the prior art and release the compounds of the invention rapidly and/or in modi-
fied form, and which comprise the compounds of the invention in crystalline and/or
amorphicized and/or dissolved form, such as, for example, tablets (uncoated and
coated tablets, for example having enteric coatings or coatings which dissolve with a
delay or which are insoluble and which control the release of the compound of the

invention), tablets or films/wafers, which disintegrate rapidly in the oral cavity,



tablets, filnms/wafers or capsules, to be adm ni stered
l'ingually, sublingually or buc- cally, suppositories,
preparations for ears or eyes, vaginal capsul es,
aqueous suspen- sions (lotions, shaking mxtures),

| i pophilic suspensions, ointnents, creans, trans-
dermal therapeutic systens, mlk, pastes, foans,
dusting powders, inplants fr stents. The conpounds of
the invention can be converted into the stated

adm nistration fornms. This can take place in a manner

s NS S B SRR G, s cosed

tablet‘?X hALRR! Seliehs potiRierd, Birfilsidhd, Suspeasions ferofolOor tatiqse
rocrystalline celTul ose, |actose, manni tol ),

solvengs (for gxgnple l'iquid pol yethylene glycols),

si,fi.er

paer S S S50 HpCEGF YRR ARG HEHH08 OBTAEADRON stcp or

exam@le ?thtﬁ%venbuﬂgiﬁ fretr4aretialy aimptaeardpal y intraspinaily [or dotrelumbally)
n c a t f

or Wb eS8 (FoRPRaeR ardinel Bue o Eh g o 3fMncously

intra@KaARd By, FreQltbhe€odt 6) mt&qiemtme(aﬂy)r Adm«an;piaeon forms suitable
I nor gani c ng%nents such

for PR A AT Ar6oe T P{fé’ﬁfazm??ﬁ‘é‘ W‘I‘efrég‘ﬁ‘t A fitidon in

the fbrmY %Fgélgﬂoflyrshg‘[%ﬂiﬂfrﬁ; LRI, IydphEiiiaca®Rtatile powders.
conprising at |east one conpound of the invention,
usual |y together with one or nore inert nontoxic, 24

Exarr?pg?s ?LH%%E% !chrg hey ofhef %Bhﬁm&ﬁaﬁéﬁ' rB'u?e'Igta?e negm]tat:]&ltfca $étms for

ses nentl one
1nha]ﬂtlonedn&dvaim pgwdes ihbaledrinebslizars)p ma;s:rit dropsn @Qk.utlons, sprays;

tablebsr g}lgllséga;fa }sgcgrgﬁqpsg A c? gggad%l?l%ger%d%) ﬂy,lgu %lg or buc-

cally,aﬁlplﬁsﬂoﬂés‘ Qﬁ‘épat&tlbﬁs ot s andyésh&agioshg@suiﬂsoaqmeous suspen-

sonsg e SR 25 oS o, R Y o

demﬁﬁtﬁlﬁ?ﬁéiﬂfﬂ systenhie b lkg pRstes) foahs, dustind owatees, imphartther stents.
amount s

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

odor-corrigents.

The present invention furthermore relates to medicaments comprising at least one

compound of the invention, usually together with one or more inert nontoxic,



menti oned, specifically depending on body weight,

adm nistration route, individual response to the
active conpound, type of preparation and tinme or
interval over which the adm nistration takes pl ace.
Thus, in some cases it may be sufficient to nake do
with less than the aforenentioned m ni nrum anount,
whereas in other cases thg upper limt nentioned nust
be exceeded. In the event of an admnistration of

| arger anmounts, it may be advisable to divide these

o8y AR L HE P OREBYGE hocnsonc

aboveexanpl es are percentages by wei ght unless otherw se
i ndi cated; parts are parts by weight. Solvent ratios,
dilution ratios and concentration data of

In geﬂérﬁlz idhdd nggd%gilvﬁiﬁiaggéusa&)eadrﬁlrﬁ%h oﬁaiﬁ%abéﬁ@\ﬁ &finmlstratlon

brevi ati ons used:
amoqusueb@bo& RAP12to 10 mg/kg, preferably about 0.01 to S mg/kg, of body

WﬂghéstOBAC% eq)e &)ﬁkf@ r} ﬁﬁg' plely téo]dosg 03phs dﬁ{)&?m&%@a\hon is about

t'eroace onltrl e cbnc. ncen rate
0.01 tol2éngAlg, peeferablyi @i t0i10 MvEjkg, MY whight.onet hane DI EA
NN-Di i sopropyl ethylam ne (Hunig's base) dil. Dilute
DVAP 4- N, N-Di et hyl am nopyri di ne DM+

It madh bvettiefesy bk Adraghae widYeQppraptidiy! téukdiak #8m the amounts
mentioned, specifically depending on body weight, administration route, individual
response to the active compound, type of preparation and time or interval over
which the administration takes place. Thus, in some cases it may be sufficient to
make do with less than the aforementioned minimum amount, whereas in other
cases the upper limit mentioned must be exceeded. In the event of an administration
of larger amounts, it may be advisable to divide these into a plurality of individual

doses over the day.

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

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



A.

EA Ethyl acetate EDCl x HC

N - (3-Di nmet hyl am nopropyl ) - N-et hyl car bodi i m de
hydrochl oride El Electron inpact ionization (in M)
ESI El ectrospray ionization (in M5) Ex. Exanple h
Hour HATU O- (7- Azabenzotriazol -1-yl)-N, N, N

, N -tetranet hyl uroni um hexafl uo- rophosphate HBTU

0- (Benzotriazol -1-yl)-N,N N, N -tetramet hyl uroni um
hexaf | uor o- phosphate HPL i gh pressure, high
performance |iquid chromatography LC M Liquid

chr omat ogr aphy- coupl ed mass spectroscopy LDA Lithium
dibxemmplepyl am de |it. Literature (reference) MP.
Mel ting point MS Mass spectroscopy 26 NVR Nucl ear
magneti c resonance spectroscopy RP-HPLC Reverse phase

Abbre®latidnk fse@m t enperature Rt Retention tinme (in HPLC

sat. Saturated sol. Solution TBTU
O (Benzotriazol -1-yl)-N,N, N, N -tetramet hyl uroni um

aqu. tetrafl u&’(ﬁ@éjo%'s

BINAP 2,2’-Bis(diphenylphosphino)-1,1’-binaphthyl

CDsCN Deuteroacetonitrile

conc. Concentrated

DCI Direct chemical ionization (in MS)

DCM Dichloromethane

DIEA N,N-Diisopropylethylamine (Hiinig's base)

dil. Dilute

DMAP 4-N,N-Dimethylaminopyridine

DMF N,N-Dimethylformamide

DMSO Dimethyl sulfoxide

EA Ethyl acetate

EDCIx HCl  N’-(3-Dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride

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 hexafluo-
rophosphate

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

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



rate THE Tetrahydrofuran TLC Thin-Iayer

chromat ography HPLC and LC- M5 net hods: Method 1
(LCG-M5): Instrunment: Mcromass Platform LCZ with HPLC
Agilent series 1100; colum: Therno HyPURI TY Aquast ar
3p 50 M x 2.1 mm eluent A: 1 1 of water + 0.5 nl of
50% formc acid, eluent B: 11 of acetonitrile + 0.5 nl
of 50%formc acid; gradignt: 0.0 min 100%A - 0.2 mn
100%A 4 2.9 min 30%A -) 3.1 mn 10%A - 5.5 mn 10%A,
oven: 50C, flowrate: 0.8 m/mn; UV detection: 210

e .
MU it e g kel e R ps el P Bhenomenex

RP-HByMer gi R2permsy gphaseRPPMEr cury 20 mm x 4 mm eluent A1 1

1 of wa of 50% formc acid, eluent B: 1 1
RT  of acetgﬁﬁ’oqu%p@rr%r% m of S0% fornic acid:

R.  gradi enRetdhtbomimeQVAPACE. 5 mn 30%A - 3.0 min SYA -
4.5 mn _ SYA flow rate: 0.0 min 1 mM/mn, 2.5 mn/3.0
sat. njn/ 4. 5@ /i n; oven: 50C. UV detection:
sol. 208-400 sgratidvet hod 3 (LC-MS): Instrument: M cromass
Platform LCZ with HPLC Agilent series 1100; col um:
TBT Uphenoneﬁé@eg}ﬁgr@pl wlw&l Y. Nptayeameethylurgnim x - 4etsgguorobo-
eluent Ajie 1 1 of water + 0.5 nl of S0%form c acid,
el uent B: 1 1 of acetonitrile + 0.5 n of SO% form'c
THF aci d; grgtiabpdrof@ad nmin 90%A - 2.5 nmin 30%A 4 3.0 nmin

50A 4 4 rate: 0.0 min 1 m/mn,
TLe 2.5 m n/’I\:,i.Ll Ig]l%eg%ﬂ q}{ﬁoﬁuf%% /mn;. oven: 50C W
detection: 210 nm Method 4 (LCGMS): M instrunent

type: Mcromass ZQ HPLC instrunment type: Waters
Al'liance 2795; col umm: Phenonenex Synergi 2p Hydro-RP

HPLABHE WM P mEeh dds:

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

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

UV detection: 208-400 nm.

Method 3 (LC-MS): Instrument: Micromass Platform LCZ with HPLC Agilent series
1100; column: Phenomenex Synergi 2p Hydro-RP Mercury 20 mm x 4 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



4 mm eluent A: 1 1 of water + 0.5 m of 50% formc

acid, eluent B: 1 1 of acetonitrile + 0.5 m of 50%

formc acid; gradient: 0.0 mn 90%A - 2.5 m n 30%A -

3.0mn 5% 4 4.5 min 5%, flowrate: 0.0 mn 1

Mm/mn, 2.5 mn/3.0mMn/4.5 mMmn 2 mM/mn; oven: 50C,

WV detection: 210 nm Method 5 (LC-MS): M instrunent

type: Mcromass ZQ HPLC ipstrunment type: HP 1100

series; WY DAD, columm: Phenonenex Synergi 2p Hydro-RP

Mercury 20 nmx 4 mm eluent A 1 1 of water + 0.5 m

of 50% formc¢ [ el yent .B; 1 acetgnitrile + 0
396 g i teo PR oriTei oy BG4 SG5ER (1R gpigovén: so°c;
UV dée&tioh:-21303. 4 3.0 min 5% 4 4.5 mn 5%\, flow rate:

0.O0mMmnl1mM/mn, 225 mMn/3.0mMn/4.5 mn. 2 nm/mn;

oven: 50C, WV detection: 210 nm Method 6 (LC-M5): M

i NSt r t ; 7Q;. i BSt n 3 . )
Metng°h 4ZERES)] XEC inRbFR St B, 28] 4130 infiliffent ope:
WateB0AIENEe 27980 coBudinpfhenaheaper Synergale HydiSRP Mercofy 309%hm x

formc acid/ el ue X nitrile, +, 50 0 % ... .
s mnf G £ Bt 457 o o058 Pl B0 1 Ol B0
+ o.sgmg oms/ocy@%& iy gradien® PBmMinVIA 5D Q.5 frhim30%iAe=> 3.0 min

: mn; etection: 210 nm t hog 7 (LC-VB).: .
SUA | Rs frou MRt .5€/9/3pie. ORf c‘,‘i‘ts'ng)s% 28 ql—@ll_}c\‘/,nelinnsgﬁﬁw&‘h%ot ngli\@ min
2 mI/WhebSe J0P@N0 det@Rions 0mM. Mer ck Chronolith
SpeedROD RP-18e 50 mmx 4.6 mm eluent A: water + 500

pl of 50% formc acid/1; eluent B: acetonitrile + 500

et 3308 68 ) bogSKAESS B U g e

1100 SefesylUVTDAL; @l@mnt PhénemehéxBynergi 2u o RPOMetcuny A0 mm x
UV detectjon: 210 n 2 od 8 (LC L n. -
4 ma SR PORNERS s Lok S TORRIC s BRIt &g flapgptonitile
+ 0.55@1 iof 5004 Ifhic qeldjrmadient 6. Bniih29096AS> 42 BEnirb0%A » 3.0 min
5964 250 4T3 BBAChYS Laed 0 1@ 1 mi/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 pm;
eluent A: water + 500 ul of 50% formic acid/l, eluent B: acetonitrile + 500 ul of 50%
formic acid/]; gradient: 0.0 min 0%B - 2.9 min 70%B -> 3.1 min 90%B - 4.5 min
90%B; oven: 50°C; flow rate: 0.8 ml/min; UV detection: 210 nm.

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

oven: 35°C; flow rate: 0.0 min 1.0 ml/min=> 3.0min 3.0 ml/min> 4.0 min

3.0 ml/min; UV detection: 210 nn.



water + 1 m of 50%formc acid, eluent B: 1 1 of
acetonitrile + 1 m of 50%formc acid; gradient: 0.0
mn 100%A -) 0.2 min 1009A 4 2.9 min 30%A 4 3.1 min
10%A -> 4.5 min 10%\; oven: 55C;, flow rate: 0.8
m/mn; UV detection: 208-400 nm Method 9 (GC- M5):
Instrument: M cromass GCT, GC6890; columm: Restek RTX-
35M5, 30 mx 250 pm x 0.25gm constant helium fl ow
rate: 0.88 m/mn; oven: 60C inlet: 250C, gradient:
60C (maintained for 0.30 mn), 500 mn 120C, 16C/ mn

Methégé; ig;-%gg{fanatl uﬁeﬁﬁ?ﬁ&g@a@g @g‘g&go Le%‘ c:%vrh?ahs Hﬁ%‘oégilent series

1100; REblfhﬁm ﬁ@rdmmSK,lzolomS}LI B{E‘j SOpmm o D@ntnnA\ 3vuaneelu6n0.ﬁ5% | of
erch

09 toni.trile:
watelff JGRLAL SONHC 2988, BV DOER GO ilrt dopbor §O% fprmic
acid; g&%ﬁam%b i 186@A 00. mrﬁmZT/@)%Af-bCZl\B hAhe30%A 7 3.1 min 10%A
/' m n, col um_t enper at ur e 30C detection: UV 210 nm
>4 52@1m 30Uy (OGN oo HRUSTaES: Afb e/ min; H Y gptestipRigQf-4Q0 nm.
H i m dazol e- 2-carboxylate H3CO N O 1-0 148 g (936
nmol ) of 1-benzyl -1 Him dazole are suspended in 480 m
Methotl Ac@@MS) ilhstrumedt: Sficrofe GLZD (GC6680 golymrB86Restek RTX-

I riethy ne. are er .15 .
s e 8 2551 0 B0 Rty a1 'l oven
60°Ccitlie czﬁsorqragladanm 1)) (mdd&dmedrf@pw 3@ mfﬁh,eSO%}mtmoﬁ 120°c,

16° CRN]éXt Olté §(§ rlgggfgéoofzqggnﬁg’& 8? ?rrv%tIHFQAT ge;t irred

for 18 h and then concentrated in vacuo. Wter, a
sat ur at ed SOdI um chl oride solution and a satur at ed
Met il : @b dvomasil 480 P-1® ¢hmmesZduam, 3.5

pm; éﬂgng Re vmté(rt W(fSJ/O p&%ﬁfo@ﬁt :?ch (%‘%?, élhg??ts B%Eeﬁoﬁ}tm’el, 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.



acetate. The conbi ned organi c phases are washed with a
saturated sodiumchloride solution and, after drying
wi th magnesi um sul fate, concentrated in vacuo. The
residue is subjected to a fractional distillation
under high vacuum (boiling point = 173 to 181C,
pressure = 1.7 to 1.2 nbar). Yield: 122.6 g (46% of
theory) LG M (Method 4):oR = 1.71 min. M (ESI+):
mz = 231 [MH + 30 1H NWR (300MHz, DMSO-d6): S = 7.6
(s, 1H, 7.4 - 7.1 (m 6H), 5.2 (s, 2H), 4.25 (q,

r, 3H ppm Exanple 2A Ethyl
&irlgg—cfﬁaﬁ?@%carboxylate N H3C. ON H 034.7 g

(150.9 nmol) of ethyl
1- benzyl - 1H i m dazol e- 2- car boxyl ate are di ssolved in
ExamplgdlAy{ of ethanol, and 34 g of amonium formate are
added. The reaction m xture is heated under reflux
for about 6 h. Atotal of 8 g of 10%
Ethylpebérdiluii-onidaasleancabdxyldf® g of amoni um fornate are
thereby added in small portions. After cooling, the
catalyst is filtered off and the filtrate is
concentrated in vacuo. The uct that crystallizes
out during this operation i Nturated with 80 m of
i ce-wat er and cot;Cl e Ction filtration.

148 g (936 mmol) of 1-benzyl-1H-imidazole are suspended in 480 ml of acetonitrile
and, at -20°C, 120 ml (87.1 g; 860 mmol) of triethylamine are added. Over a period of
15 minutes, 211.2 ml (239 g; 2208 mmol) of ethyl chloroformate are then added
dropwise. The reaction mixture is stirred at -20°C for 10 minutes. After warming to
15 to 20°C, the reaction mixture is stirred for 18 h and then concentrated in vacuo.
Water, a saturated sodium chloride solution and a saturated sodium bicarbonate
solution are added to the residue, and the mixture is extracted three times with ethyl
acetate. The combined organic phases are washed with a saturated sodium chloride
solution and, after dryihg with magnesium sulfate, concentrated in vacuo. The
residue is subjected to a fractional distillation under high vacuum (boiling point =
173 to 181°C, pressure = 1.7 to 1.2 mbar).

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

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



M5 (ESI+): mz = 141 [ MtH + 1H NVMR (200MHz, DWMSO- d6):
S =13.3 (s broad, 1H), 7.4 (s, 1H), 7.15 (s, 1H), 4.3
(g, 2H), 1.3 (tr, 3H) ppm Exanple 3A Ethyl 4-nitro-1
H i m dazol e- 2-carboxylate 31 NO2 N H3CON YI-H O
Wil e cooling on ice, 16.08 g (114.7 mol ) of ethyl

i m dazol e-2-carboxylate are dissolved in 71.7 m of
concentrated sul pfuric acihg. 71.7 m of 100% fum ng
nitric acid are then added dropw se. The reaction
solution is stirred at 50 to 60C for 3 h and, after

. coolin poured aonto 800 m_of_ an jce/ r_m xt .
o P43 S, 00T 0 B S A 425
ZHmjﬁiéﬁfgﬁ?gﬂnﬁﬂd washed with 1500 ml of ice-water

Yield: g (70% of theory) M (ESI+): mz = 186

[ MFH + 1H NMR (300MHz, DMSO-d6): S = 14.5 (s broad,

Examlggi 8.5 (s, 1H), 4.4 (q, 2H), 1.35 (tr, 3H), ppm
le 4A 4-(( [(4-Chloro-2-nmethyl phenyl)anm no]
carbonyl } am no)-1-(cyclopropylnmethyl)-1 H
i m dazol e- 2-carboxylic acid

Ethyl imidazole-2-carboxylate
N
H.C O ’ /\>
3 \/ N
H
O

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

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

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

Examplé 3A

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



32 Hb_ CHNCI HN_~ ON HON O Step 1 Ethyl

1- (cycl opropyl nethyl)-4-nitro-1

H i m dazol e- 2-carboxylate NOz N\ H3COF yl- N O
Under argon, 15 g (81 mmol) of ethyl

4-nitro-1 Himdazol e-2-carboxyl ate are stirred wth
13.13 g (97.2 mol ) of cycl opropyl net hyl brom de and
22.4 g (162 nmol ) of potagsium carbonate in 165 nl of
DMF at 80C for 1 h. After cooling, the reaction

m xture is diluted with water and extracted four tines
with ethyl acetate. The com bi neg~organi c phases are
washed once with water and three frires with a
saturated sodium chloride sol NHQN, dried with
magnesi um sul fate a‘qq: concentrfgted® i n vacuo. The
crystalline residue i5\dt y~nSed further for the
next reaction. Yield: 17.59 (78% of theory) LC M
(Method 2): R, =2.02 nmin. O

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

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

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

Example 4A

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

imidazole-2-carboxylic acid



33 Ms (ESI+): mz = 240 [ MtH + 1H NVR (300MHz,
DMSO-d6): S =8.2 (s, 1H, 4.4 (g, 2H), 4.3 (d, 2H
1.4 (m 4H), 0.55 (q, 2H), 0.45 (g, 2H) ppm Step 2
Et hyl 4-ami no- |-(cycl opropyl nethyl)-1

H i m dazol e- 2-carboxylate NH2 N H3CO1 N 0O3.89 g
(16.26 mmol ) of ethyl

1- (cycl opropyl nmet hyl ) - 4- nigpro- | H i m dazol e- 2-
carboxyl ate are dissolved in 50 mMl of THF, and a
spatula tip of Raney nickel is added. 1In a
hydrogenati on apparatus, thegqgeaction mxture is
hydr ogenat ed wi t h hydrogen roomtenperature. The
catalyst is filtered off and t [trate is
concentrated in vacuo. THQN’-\\ Cbn residue is
directly used further for the ng reaction. Yield:
3.46 g (100% of theory)HNfgﬁ (Method 3): Rt = 1.21
mn M (ESI+): mfz = 210 [ M+H + 1H NMR ( 300MHz,
DMSO-d6): 6 = 6.55 (SN , 4.55 (s, 2H), 4.2 (q, 2H,

4.1 (d, 2H), {5 (A, M. 1.2 (m 1H, 0.5 (q. 2H),
0.3 (g, 2H) ppm p 3 Ethyl
4- ({[ (4-chl oro- 2- ngt hyl ghenyl ) am no] car bonyl )

am no) - 1- (cycl opr d@yl met A

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

NO,
H.C O\H/N’k/\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 com-
bined organic phases are washed once with water and three times with a saturated
sodium chloride solution, dried with magnesium sulfate and concentrated in vacuo.

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

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



1 Himdazol e-2-carboxyl ate H3 CHN C HN O N\
H3CO )r~ N O Under argon, 6 g (35.8 mml) of

3-chl oro- 4- phenyl isocyanate are added to 7.49 ¢

(35.8 mmol ) of ethyl

4-am no-| - (cycl opropyl net hyl ) - 1Hi m dazol e- 2- car boxyl a
tein 18 m of THF, and the m xture is stirred at
roomtenperature for 4 h. Jhe reaction mixture is
concentrated in vacuo and the product which
crystallizes fromthe mx- ture is triturated with 40

ate and col l ected by suction
ms (ST E240 BRENE: ©, 37 g (82%of theory) LC-MB
(I\/lethod 2): RL = 2.66 mn. M (ESI+): n12 376

[MF ' H NMR (300MHz, DMBO-d6): S = 9 0
'H-NMR ( 1H7,. @MS@ds)lﬂ)— 8.2.G LH) ‘Mi)(q, 2H), 24 @c{d, ZItII)i) 1. 44(113 4H),

: 2.25 3 1.3 (t 3
055@1%6'—%45‘1{3{)%%8% (q, 2I—I),(8.35H)(q, 2H)(p[)m ::23

Step 4 4-({ [(4-Chloro-2-nethyl phenyl)am no] carbonyl}
am no) -1- (cycl opropyl methyl)-1 H
Step 2nj dazol e- 2- car boxylic acid

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

NH,

H,C O\ﬂ/r\i/\g
NS N
o \\q

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

vacuo. The concentration residue is directly used further for the next reaction.
Yield: 3.46 g (100% of theory)

LC-MS (Method 3): Ry = 1.21 min.

MS (ESI*): m/z =210 [M+H]*

'H-NMR (300MHz, DMSO-de): 6 = 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.



H3CHN/ G HNKON\ HON O10.6 g (28.1 nmol)
of et hyl

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

1- (cycl opropyl net hyl ) - 1H i m dazol e- 2- car boxyl ate are
suspended in 158 m of ethanol. Wth ice cooling,
16.4 m of water and 6 m (112 nmol) of a 50% aqueous
sodi um hydr oxi de sol uti onsgre added. The reaction

m xture is stirred at roomtem perature for 1 h and
then concentrated in vacuo. The residue is taken up in
00 mM of isopropanol, and 100 ml of 1N hydrochloric
cid are added with ice cooling. The crystals are
collected by suction filtration and dried at 40C i n
vacuo. Yield: 9.85 g (100% of theor y). LG M5 (Met

Ethyl 41)({[(ﬂchlerq-mermﬂphewa(nesplqarb%% afmxgl@ylf(mmlmropwﬂmyb

. 6 =9.4 1 8.0 (d, 1 7.3
IH""E@%}%?CE‘?)\%%? 1H), 7.2 (?dd, H)lH), 3 55 (d,H)zH),
2.25 (s, 3H), 1.25 (m 1H), 0.55 (q, 2H), 0.35 (g, 2H
ppm 36 Exanple 5A 1-(Cycl opr %&I met hyl) -4- [({

[4-(trifl uoronethoxy)phenyl ] 0) carbonyl)
amno]-1 H imdazol e-2-carboxyli \d HN O F

HN Cl

Ste

HN o
)
Hac\/o\”/kN
(@) \\q

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

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

Yield: 11.1 g (82% of theory)

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

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

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



HNF OF N\ HON O The preparation takes place in
anal ogy to Exanple 4A. Yield: 10.2 g (93% of theory)
LC-M5 (Method 4): R =1.87 min. M (ESI+): nfz = 385
[ MPFH + 1H NVR (400MHz, DMSO-d6): S = 8.6 (s, 1H), 8.4
(s, 1H), 7.55 (d, 2H), 7.4 (s, 1H), 7.25 (d, 2H),
4.25 (d, 2H), 1.25 (m 1H), 0.55 (g, 2H), 0.35 (q, 2H
ppm Exanple 6A 1-Butyl-4-({
[ (4-chl or o- 2- et hyl phenyl )"am no] car bonyl }am no) - 1Him
dazol e-2- carboxylic acid 37 HBC HNCI H NAON HO
I N OCH3

Step 4

4-({[(4-Chloro-Z-methylphenyl)amino]carbonyl}amino)-l-(cyclopropylmethyl)-lH-

imidazole-2-carboxylic acid

H,C
HN Cl
HN o
Y“@
HO
_ N
O \\v

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

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

LC-MS (Method 4): R, = 1.74 min.

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

IH-NMR (400MHz, DMSO-ds): 8 = 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.



The preparation takes place in anal ogy to Exanple 4A
Yield: 2.2 g (93% of theory) LCGMS (Method 4): Rt =
1.83 min. M (ESI+): mz = 351 [ MtH + ' H- NVMR ( 300VHz,
DVMSO-do): 8 = 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 36
1-Butyl-4-[(([4-(trifluoromethoxy)phenyl]an no)
carbonyl)am no] -1 Him dazol e-2- carboxylic acid 38
Exa QuHNA F OF NHO Y-11- N O CH3 The preparation
pl ace in analogy to Exanple 4A. Yield: 2.05 g
(96% of theory) LC-MS (Method 4): Rt = 1.96 mn.

1- (Cyglomwr?@;m%’.ﬁyl)_gs[gfé]( brlﬂ%omgtlﬁwﬁ@%%gr%@% gnyb%mno] 1H-

imidazole-2-carboxylic acid

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]*

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

Example 6A

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

carboxylic acid



7.25 (d, 1H), 4.35 (tr, 2H), 1.7 (quintet, 2H), 1.25
(sextet, 2H), 0.9 (tr, 3H ppm Exanple 8A
4-1(2[4-(Trifluoromet hoxy)phenyl] am no}

carbonyl ) am no] - 1-[4-(trifl uoronet hyl)benz-
yl']-1Him dazol e-2-carboxylic acid 39 HN OF HN--k O
F NHOI N OF 1 ~FF Preparation in analogy to
Exanpl e 4A. Yield: 15.2 g§7100% of theory) LC M
(Method 2): Rt = 2.46 min.”" M5 (ESI+): nlz = 489

[ MPFH + ' H-NMR (300MHz, DMSO-d6): S = 9.15 (s, 1H),
9.05 (s, 1H), 7.75 (d, 2H), 7.55 (d, 2H), 7.45 (s,
1H), 7.35 (d, 2H), 7.25 (d, 28 5.7 (s, 2H) ppm
Exanpl e 9A 4-([[ (4-Chl oro- 2- net enyl ) am no]
carbonyl) amno)-1-[4-(tri{y yHhenz-
yl]-1H i m dazol e- 2- car boxyl i 0 H3C

HN

The preparation takes place in analogy to Example 4A.

Yield: 2.2 g (93% of theory)

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

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

IH-NMR (300MHz, DMSO-de): 8 = 9.35 (s, 1H), 8.0 (d, 1H), 7.3 (5, 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-Buty1-4-[([[4-(trifluoromethoxy)phenyl]amino}carbonyl)amino]-l H-imidazole-2-

carboxylic acid



HNCl HN--~ON HON OF 1 ~FF Preparation in
anal ogy to Exanple 4A. Yield: 15.6 g (100% of theory)
LC-M5 (Method 4): Rt = 2.23 min. M (ESI+): nfz = 453
[ MPFH + 1H NMR (300MHz, DMSO-d6): 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 Exanpl e 10A Et hyl 38

1-nmet hyl - 4-nitro-1H i m dazol e- 2- carboxyl ate NOZ H3C O
Y-~-N 0 CH3 41 6.80 g (36.7 mmol ) of ethyl
4-nitro-1Him dazol e-2-carboxyl ate are dissolved in
140 m of acetone, and 11.2 ) of potassium

carbonate and 4.57 m  (HS: of\ /i odonet hane are
&d at>LGUEC for 4 h.

added. The mi xture is then st
HN F

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]*

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

Example 8A

4-[({[4-(Trifluoromethoxy)phenyl]amino}carbonyl)amino]-1-[4-(trifluoromethyl)benz-

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



According to TLC (cycl ohexane/ ethyl acetate 2:1), the
starting material has been converted conpletely.
After cooling, the mxture is filtered, the residue is
washed wth dichloronmethane and the filtrate is freed
fromthe solvent. The solid obtained is dried in
vacuo. Yield: 7.0 g (95% of theory) LC M (Method 5):
R =1.40 mn. M (ESI+): iﬁi = 200 [ M+tH] + ' H- NMR
(400MHz, DMBO-d&): S = 8.6% (s, 1H), 4.35 (q, 2H),
3.99 (s, 3H), 1.34 (t, SFD Exanpl e 11A Et hyl

4-am no-| -met hyl - 1Hi m dazol e- 2- carboxyl ate NHZ H3C O
~~~ N 0 CH3 0.50 g (2.5
1-met hyl -4-nitro- 1H-|mda|m
dissolved in 7.5 nm of

pal I adi um on- car bon (iLl e added Fand the m xture
i s hydrogenated at 3 12 h. The reaction
solution is then fNI ed t hrough ki esel guhr and the
filtrate is c entflat €d. The residue is dried in

vacuo and reacte urthher wi t hout further
purification. 42 llYield: 42.9 (99% of theory) LC M5
(Method 1): R =9.59 m (ESF+): nfz =170

[ MrH + 1H NVR (400MHz, T 6.47 (s, 1H),
4.55 (bs, 2H), 4.19 (q, 2H) . (s,

Preparation in analogy to Example 4A.

Yield: 15.2 g (100% of theory)

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

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

'H-NMR (300MHz, DMSO-de): 8 = 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)benz-
yl]-1H-imidazole-2-carboxylic acid



3H), 1.28 (t, 3H). Exanple 12A Ethyl

1-methyl -4-[(([4-(trifluoronethoxy)phenyl ]

am no}carbonyl )am no] - 1H i m dazol e-2-carboxylate H O
N, HQ,ONH/ OFF F O CH3 Under argon, 1.46 g
(7.21 mmol ) of 4-(trifluoronethoxy)phenyl isocyanate
are added to 1.22 g (3.61 mmol) of ethyl

4-am no-| -nethyl -1 Hindag ?l e- 2-car boxyl ate (syn-
thesis in analogy to Exanple 4A step 3, or also
according to Tetrahedron Lett. 2003, 44, 1607 and the
literature cited therein) i Om of THF, and the
mxture is stirred at room tégperature overnight. The
reaction mxture is filtered ajd e filtrate is
concentrated in vacuo and pp @ Cl

chromat ographically. Yield 6y (62% of theory)
LC-M5 (Method 5): Rt =HN &IE 43 I\/B(ESI+) mz =
373 [ MtH + ' H- NVR (300 O d6) 8.98 (bs,
2H), 7.55 (m 2H), 7. \s, 1H), 729 (m 2H), 4.28
(g, 2H), 3.91 ( 1730 (t, 3H). Exanple 13A
1-Methyl -4- [ ({ trT 1 uor omet hoxy) phenyl] am no}
car bonyl ) am no] - i m dazol <

1
© F

Preparation in analogy to Example 4A.

Yield: 15.6 g (100% of theory)

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

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

IH-NMR (300MHz, DMSO-de): & = 9.5 (s, 1H), 7.95 (d, 1H), 7.75 (d, 2H), 7.4 (d, 2H),
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-1H-imidazole-2-carboxylate

NO
N
Ho ow/ﬁ \g
ITN N
|
O  CH,



carboxylic acid HO N~/ HOX\ HOF ~-F NF O

CH3 835 ng (2.13 mmwol) of ethyl

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

onyl )am no] -1H i m dazol e-2-car boxyl ate are suspended

in 5mM of ethanol and 12 ml of tetrahydrofuran. Wth

ice cooling, 2 m (25 mmol) of a 50% aqueous sodi um

hydroxi de solution are addgg. The reaction mxture is

stirred at roomtenperature overnight and then, with

ice cooling, acidified mﬁth IN hydrochloric acid. The

ol on i t fe di ¢ ane, . The
680 37 4361 BpRs BY; 4REE Rt T AT RE e P gooived im
140 in$ ¢fusdehoee Bryd mrlepgr@m&/mniﬂﬂmxf p(¢takﬁum3éﬁbﬁga(e449{do¢ 57 ml

73Sl Bhiodameipant are SpedATCAOBIHE SOMEDSHEFd & 80°C for 4 b

Acc09d131§ t(obi}”LCl{'(Dyclo&eﬁﬁnd/Bﬁ)yl :Hd)et,ate7 2515 ﬁ:lﬁfé sedllin 7m3£érfa$ has been
7.28 (m 3.90 3H) nple 14

convgrt(:g qg@@;p{ﬂebg,r;}.quarncqqlwg) ﬁhﬁéflﬁ(ﬂ’“ﬁ’els qqg‘@eqsu fpg gesidue is washed

with dichloromethane and the filtrate is freed from the solvent. The solid obtained is

dried in vacuo.

Yield: 7.0 g (95% of theory)

LC-MS (Method 5): R; = 1.40 min.

MS (ESI): m/z = 200 [M+H]*

TH-NMR (400MHz, DMSO-de): & = 8.64 (s, 1H), 4.35 (q, 2H), 3.99 (s, 3H), 1.34 (t, 3H).

Example 11A

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

NH,
N—/<
H,C._ _O [\
3TN N
I
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.



Step 1
1-(tert-Butyl oxycarbonyl)-4-(5-nmethyl pyridin-2-yl) pipe
razine O H3C-CG \ NN\-Z 0 H3C-(-CH3 CH3 Under
an argon atnosphere, 2.50 g (19.6 mmol) of
2-nmet hyl -5-chl oropyridine and 4.38 g (23.5 nmol) of
N- (tert-butyl oxycar bonyl ) pi perazi ne are dissolved in
50 mM of absolute toluengy 2.26 g (23.5 nmol) of
sodiumtert-butoxide, 0.37 g (0.59 mml) of BINAP and
0.36 g (0.39 mmol) of
ot L hen ' eacet one) di pal | adium are then added,

kaié%%f%ﬁ%ﬁ%fﬁ%h%%%?s heated at 70C for 12 h. After
cooling, diethyl ether is added to the reaction
m xture, the mxture is washed three tines with a

LC-M$ 4Mgthad®): Resdi R ori de sol ution and dried over
sodi um sul fate and the solvent is renoved in vacuo.
The residue is purified by flash chromat ography

MS (ESByGhehexpo@/eHyl acetate 9:1). 45 Yield: 5.27 ¢
(97% of theory). LC-M (Method 4): R =1.26 min. M
(ESI+): mz = 278 [MtH + ' HH NMR (300MHz, CDCl13): S =

bt tsbydf § o g By ) 5 990

3H), 1L28 B BEDhyl pyri di n- 2-yl) pi per azi ne

Example 12A

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

imidazole-2-carboxylate
H O
N\-{
N—/< N oF
H3C\/O7//« \ H‘Qi >LF
N
o | F
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 (syn-
thesis in analogy to Example 4A step 3, or also according to Tetrahedron Lett. 2003,
44, 1607 and the literature cited therein) in 50 ml of THF, and the mixture is stirred
at room temperature overnight. The reaction mixture is filtered and the filtrate is

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

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



H3C\ \~NH N 3.47 g (12.5 mmol ) of

1-(tert-butyl oxycarbonyl)-4-(5-nethyl pyridin-2-yl)pipe

razine are dissolved in 10 m of dioxane, and 31 ni

(125 nmmol ) of hydrogen chloride in dioxane (4 nolar)

are added. The mixture is stirred at RT for 2 h. The

m xture is then concentrated and the residue is

rendered al kaline using a AM aqueous sodi um hy-

droxi de solution and extracted several times with

Slphgoronethage. The conbi ned organic phases are

ried over so ium sul fate, concentrated and dried in
MS (Kdoupy/z Yi3€|3dM*ﬂu]is g (98%of theory). LC M (Method

5): R =0.38 mn. M (ESI+): mz = 177 [ MtH] + 46

1H NWMR (300MHz, CDC13): S = 8.02 (d, 1H), 7.32 (dd,
TH-NMR (30MEz,(OMSTRs): 8 =4%98 rps, 2H)), 7.55. @0, 1), 743§ (s, AH07.29 (m,

2H), ??%éﬂﬁ?%?ﬂﬁisﬁ@iﬁf*éﬁgﬁ% - gm[ 5153} car bonyl ) am no]

-1H i m dazol e-2- carboxylic acid _ O HN N\ / CF3
O HO N

Example 13A

1-Methy1-4-[({[4—(triﬂuoromethoxy)phenyl]amino}carbonyl)amino]-1H—imidazole-2—

carboxylic acid
H O
N%
N N F
HO /\§ H‘®'O>z
F
| F
O  ¢h,

835 mg (2.13 mmol) of ethyl 1-methyl-4-[({[4-(trifluoromethoxy)phenyl]amino}carb-
onyl)amino]-1H-imidazole-2-carboxylate are suspended in 5 ml of ethanol and 12 ml
of tetrahydrofuran. With ice cooling, 2 ml (25 mmol) of a 50% aqueous sodium
hydroxide solution are added. The reaction mixture is stirred at room temperature
overnight and then, with ice cooling, acidified with IN 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 (ESI*): m/z = 345 [M+H]*



CH3 The preparation takes place in anal ogy to Exanple
13A. Yield: 425 ng (91% of theory). LC-Ms (Method 5):
R =1.94 min. WM (ESI+): mz = 359 [ MtH + 1H NMR
(300MHz, DVSO-d6): 6 = 10.3 (bs, 1H), 7.67 (m 2H),
7.24 (s, 1H), 7.20 (m 2H), 4.45 (q, 2H), 1.33 (t,
3H). Exanple 16A

1-Butyl -4-[({[4-(trifluora@ethyl)phenyl] ani no)

car bonyl )am no] - 1Hi m dazol e-2- carboxylic acid 47 HN
/ CF3 HNA\ ON HOI N O I-A-'"CH3 The preparation

g (S5 BC B AR ’éﬁm&bﬁxﬁﬁg Fotbs, 150, £55i i 230 6
1H), K%{m) 2H)I296:(33H),[ 1\ 4+H] + ' H NVR (300MHz, DMBO-d6): S

9 30 (bs, 1H), 9.03 (bs, 1H), 7.64 (m 4H), 7.36 (s,
4.35 (t, 2H), 1.68 (quintet, 2H), 1.26 (sextet,

xam?p@,m Q.89 (t, 3H).

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

Step 1

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

2 W

N
Hac‘"‘éCH:’

CH

3

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).



Exanpl e 17A 1-(5-Fl uoropyridin-2-yl)piperazine F N
NHN Wth stirring, 500 ng (2.84 mmol) of
2-brono-5-fluoropyridine and 1.22 g (14.2 mmol) of
pi perazine are heated at 150C for 24 h. After cooling,
excess pipera 48 zine is distilled off in vacuo
(Kugelrohr, 1.5 nbar, 120C). The residue is purified
by flash chromatography
(di chl or onet hane/ et hanol / ¢bhc. anmoni a sol uti on,
30:1:0.1). Yield: 267 ng (52% of theory). LC M5
. (Method 9): RR =8.07 mn. M (DCl): mz = 182 [ MtH] +
Yield! 42 RIgRO7 %0eMNHeOrYDVESO- d6) : S = 8.07 (d, 1H), 7.48 (td,
1H), 6.82 (dd, 1H), 3.32 (t, 4H), 2.78 (t, 4H).
Exanpl e 18A 1-(5-Bronopyridin-2-yl)piperazine Br \ ~
LC-M\S/(NHtﬂde‘; Rrepen@hi on takes place in analogy to
Exanple 17A. Yield: 827 nmg (81% of theory). LC M5
(Method 1): R =2.02 min. M (ESI+): nlz = 242

H+ " 0OMHz, DMBO-d6): 6 = 8.15 (d, 1H),
MS(%%{%%%‘%&* 79 (d, 1H), 3?38 (m 4I—I),( 2, 720(m

'H-NMR (300MHz, CDCly): § = 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

— / N\
H,C \ N/ N NH

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 hy-
droxide solution and extracted several times with dichloromethane. The combined

organic phases are dried over sodium sulfate, concentrated and dried in vacuo.

Yield: 2.18 g (98% of theory).

LC-MS (Method 5): R = 0.38 min.

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



49 Exanpl e 19A 1-(5-Methoxypyridin-2-yl)pi perazine
H3C ~-~ O~ 1 N NH N The preparation takes place in
anal ogy to Exanple 14A. Yield: 91 ng (90% of theory).
"H NVR (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 fluoronethoxy) pjgenyl ] am no)

car bonyl ) am no] - 1- net hyl - 1H-i m dazol e- 2- carboxylic
acid HNa O ~-F HNF NHON O CH3 The preparation

5D BEE4I0 PSSR A BB, o0 S, o,

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

Example 15A

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

ﬁng\f“@o\w
o A Y °
Y,

3

carboxylic acid

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]*

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

Example 16A

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

carboxylic acid



M5 (ESI+): 327 [ M

ESI + mz = 327 H + ' H NVR (400MHz, CDC13): S
8.9 (s, 1H), 8.8 (s, 1H, 7.5 (d, 2H), 7.3 (s, 2H),
1 (t 1H), 7.09 (d, 2H), 3.9 (s, 3H). Exanple 21A
[(1- Ethyl 4-nitro-| Himdazol -2-yl)carbonyl]-4-(pyri
in-2-yl)piperazine aNNO®2 NNNYII__ NO~_CH3 A
xture of 1.23 g (5.06 mol) of ethyl
1-ethyl -4-nitro- IH-irridazJe 2-carboxylate (prepared
in anal ogy to Exanple 10A) ‘and 2. 48 g (15.2 mmol ) of
N-(pyridin-2- yl)piperazine is stirred at 100C
overni ght. For the work-up, the crude m xture
obtained is purified by preparg HPLC 0.724 g (43%
of theory) of product are : :
Rt =3.19 min. M (ESI+):
(300MHz, DMSO-d6): S =
(m 1H, 6.9 (d, 1H),
(m 4H), 3.65 (m 2HN
Exanpl e 22A
4-[ ({[ 4-(Di f1 udP

-1-butyl - 1H i m dazol e- \\cifoxylic acid HN/ O ~-F
o)

CH,

7
1-
di
m

’ [MH-|]+'I—I-NI\/R
s, 1H, 81 (m 1H), 7.55
.65 Qdd, 1H), 4.2 (q, 2H), 3.8
.55 (m 2H), 1.4 (t, 3H). 51

The preparation takes place in analogy to Example 13A.

Yield: 1.71 g (90% of theory)

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

MS (ESI*): m/z = 371 [M+H]*

IH-NMR (300MHz, DMSO-de): § = 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

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 pipera-



HNF N\ N HOYl O --~CH The preparation takes

pl ace in analogy to Exanple 13A. Yield: 1.06 g (71%
of theory). HPLC (Method 10): Rt = 4.046 mn. M5
(ESI+): mz = 369 [ MtH + ' HH NVMR (400MHz, CDCl13): 6 =
11.1 (s, 1H), 7.7 (d, 2H), 7.1 (t, 1H, 7.05 (m 3H),
4.5 (t, 2H), 1.7 (m 2H, 1.3 (m 2H), 0.9 (t, 3H.
Exanpl e 23A 48

1-[(1-Methyl -4-nitro-1H i m dazol - 2-yl ) car bonyl ] - 4- (pyr
i di n-2-yl)piperazine 52 NO2 N-, ) NN1 YII- NO

§ | s 8l | a
zine l%tu%gl(f%f? i %E@é I@ug%%h?fﬁ?t %}gorrﬁﬁjﬂ ﬁ%ﬁ%ﬂ( @?ﬁo%@%%ﬁaﬁmjlﬁed by

flash eh@rggogiarphy (d1c loromethane/ethanol/conc ammonia solut1on 30:1:0.1).
Yield: 267 mg (52% of theory).

LC-MS (Method 9): R; = 8.07 min.

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

'H-NMR (400MHz, DMSO-dg): & = 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 \ / N NH

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]*

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



MS (ESI+): mz = 317 [MrH + 1H NVR (300MHz, DMSO- d6):
S=28.6(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). Exanple 24A

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

car bonyl )am no] - 1Hi m dazol e-2- carboxylic acid HN O

CF3 NN HO~\ O N 10 C)é% 53 The preparation takes

place in analogy to Exanpl & 13A. Yield: 168 ng (99%

of theory). HPLC (Method 4): Rt = 1.57 min. M

(ESI+H): mz = 329 [ MtH + 1H NMR (400MHz, CDCl13): 8 =
Exa s, 1H), 9.18 (bs, 1H), 7.65 (m 4H), 7.48 (s,

1H)N’- 3.92 (s, 3H). 54 Exenplary enbodi nents Exanple

1-(5-MeMediyplyridif-@4ylpiperdeine2- y1 pi per azi n- 1-yl ) car bonyl ] - 1H
-im dazol -4-yl)-N -[4- (trifluoromnethoxy)phenyl]urea

N\

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

IH-NMR (400MHz, CDCL): § = 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)a'mino]-1-methy1-1H—imidazole-2-

carboxylic acid

The preparation takes place in analogy to Example 13A.

Yield: 964 mg (81% of theory).



-0-0 CNHNI N\ CF3 NZNOIrN OCH3 1.50 g
(4.36 mmol ) of Exanple 13A are dissolved in 30 m of
DMF, and 1.82 g (5.66 mmol) of

O (benzotriazol -1-yl)-N, N, N, N -tetramet hyl uroni um
tetrafl uorobo- rate (TBTU) and 266 ng (2.18 mol ) of
4-di met hyl am nopyri di ne are added. After the addition
of 925 ng (5.66 mml) of Xy(pyridin-2-yl)piperazine,
the m xture is stirred at RT for 4 h. The reaction

m xture is purified by RP-HPLC. Yield: 1.79 g (83% of

t heory),. C Met hod 2 Rt = 1.83 M5 (ESI +):
HPL%&“L&Q@V%%Q; THONVR (2100|sz DVSO- g](s;] 5 = é. 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,
MS (E3H):mB& 7327 $M+BIH), 3.71 (bs, 2H), 3.58 (bs, 4H). 55
Exanpl e 2
N-(1- Met hyl - 2-[[ 4- (5- net hyl pyri di n-2-yl) pi perazi n- 1-yl
'H- NﬂARC?OQQﬂ-Yﬂ o). 81 -0820(s; #6),19.8 (s, 1H), 75 (d ZH), 73 (s, 2H), 7.1 (t,

trlfluoronethox henyl ] urea
1H), 7.09(d, Z(H), 3.9 (s, 3H). y) phenyl ] aN N i

Example 21A

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

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

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

'H-NMR (300MHz, DMSO-ds): 8 = 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).



O CN-YZNNO CH3 100 ng (0.29 mmol ) of Exanple 13A
are dissolved in 2 m of DVF, and 139 ng (0.44 mol)
of 0-(benzotriazol-1-yl)-N,N,N ,N -tetranet hyl uroni um
tetrafl uorobo- rate (TBTU) and 53 ng (0.44 nmol) of
4-di met hyl am nopyri di ne are added. After the addition
of 103 ng (0.58 nmmol) of Exanple 14A, the mxture is
stirred at RT for 4 h. Th§1reaction mxture is
purified by RP-HPLC. Yield? 103 ng (70% of theory).
LC-M5 (Method 5): Rt = 2.01 min. M (ESI+): mlz = 504
[ MPFH + 1H NMR (300MHz, DMSO-d6): 6 = 8.92 (bs, 2H),
Exa , 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).
4-[({[88Diflx@onleth8xy)phenyl]aminojcarbonyl)amino -1-butyl-1H-imidazole-2-
N-(2-([4-(5-Chl oropyridin-2-yl)piperazin-1-yl]
carb%yﬁls&% }-1-ethyl -1Hi mi dazol -4-yl)-N -
[4-(trifluoronmethoxy)phenyl] urea CI NH HN<::) OF

HN/”E:@’},F

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

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

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

'H-NMR (400MHz, CDCly): & = 11.1 (s, 1H), 7.7 (d, 2H), 7.1 (t, 1H), 7.05 (m, 3H), 4.5
(t, 2H), 1.7 (m, 2H), 1.3 (m, 2H), 0.9 (t, 3H).

Example 23A

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



NOF / ~FN NOCH3 The preparation takes place in
anal ogy to Exanple 2. Yield: 55 ng (68% of theory).
LC- M5 (th hod 5): R = 2.76 mn. M (ESI+): nfz = 538
[ MPFH + " H- NMR (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), 3272 (bs, 2H), 3.59 (bs, 4H)
1.32 (t, 3H). Example 4

N-(2- ([ 4- (4- Met hoxyphenyl ) pi perazi n-1-yl ]

carbonyl }-1-nethyl - 1Hi m dazol -4-yl )-N -

[ yphenyl] urea 57 H3G--O N~ ~ ~ O
The preparatyepn takes place in

d 35 /gsé%of t heory)

The preparation takes place in analogy to Example 21A.

F N)LF OF
anal ogy to Exang

Yield: 4 g (72% of theory)
HPLC (Method 10): R = 2.99 min.
MS (ESI*): m/z = 317 [M+H]}*

IH-NMR (300MHz, DMSO-d¢): 8 = 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—

H
H
1

O

carboxylic acid



LC- M5 ( Method 4): Rt = 2.24 min. M (ESI+): mz = 519
[ MtH + " H-NMR (400MHz, DMSO-d6): S = 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). Exanple 5

—~

N-[4- (D fl uoronet hoxy) phenyl]-N -(1-nethyl-2-{[4-(5-ne
t hyl pyri di n-2-yl) pi perazin3
1-yl]-carbonyl }-1H i m dazol™-4-yl)urea 58 HC HNN
NNO OF NF N OCH3 The preparation takes place
in anal ogy to Example 2 from Eximrl)% 20A. Yield: 17
The prgparagon dikes pdasey anAOgyEC ERRIMSY ‘; = 1.70 nmin.

MS (ESI+): mz = 486 [M+I—I]+ H-NI\/R(4OOI\/HZ, DVBO- d6) :
S =8.84 (bs, 1H), 8.77 (bs, 1H), 7.98 (d, 1H), 7.47

Yield{ 168 mgHp9oW ofttheotld, 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).

HPLC (Method 4): Ri = 1.57 min.

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

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



The exanples of Table 1 are prepared in analogy to
Exanple 2. 59 Table 1: M5 LC-M5 Yield Ex. Mlar
Starting Structure (ESI) R, [mn] (% of No. nass
compound [ M+H + (nethod) theory) N ON g O >LF 2.00
Exanple 6 F 531.536 532 67 (4) 7A0 ~CN, o/ N

ﬁ' ?ﬂ Exanme 7 ~~ O FF 560.574 561 (4) 7A 72 O Cit
_ oi 2.70 Exanpke 8 N F F 556.546 557
(2) 7A O ~ 4 *0

Exemplary embodiments

Example 1

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

(trifluoromethoxy)phenyljurea

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 tetrafluorobo-
rate (TBTU) and 266 mg (2.18 mmol) of 4-dimethylaminopyridine are added. After
the addition of 925 mg (5.66 mmol) of 1-(pyridin-2-yl)piperazine, the mixture is
stirred at RT for 4 h. The reaction mixture is purified by RP-HPLC.

Yield: 1.79 g (83% of theory).

LC-MS (Methpd 2): Ry = 1.83 min.

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

'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).



C, FFFHHINNN~N~~ OF 3.00 Exanpl >
599.533 600 (5) 7A 57 of GNN- ~~ 2%4e§a$re 10
~-N\ 0 F F 565.981 566 (5) 7A 72 eCH, 60 M5 LCM5
Yield Ex. Molar Starting Structure (ESI) Rt [mn] (%
of No. mass conpound [MH] + (nethod) theory) NN
N-~~ 2.77 Exanple F 555.558 556 62 N (2) 7ACH C N
b-~M k 3.06 Exanple 12 1| £ F F 564.993 565 (5 7A 51

Example 2

N-(l-Methyl-z-{[4-(5-methylpyridin-z-yl)piperazin-1-yl]carbonyl}-1H—imidazol-4-yl)-
N'-[4-(trifluoromethoxy)phenyljurea

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

Yield: 103 mg (70% of theory).

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

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

1H-NMR (300MHz, DMSO-ds): 3 = 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 (5, 3H), 3.72 (bs, 2H),
3.51 (bs, 4H), 2.16 (s, 3H).



OH3C Fi,C N- 2.16 Exanple 42 13 LNG F 545.563 546
(5 7A° CH, CH, ONGg F 2.55 Exanple 72 14 NN ~ /~
FF 561.562 562 (5) 7A 0 ~CHFExanple ~\ 'NON g~b )L F
2.65 7A 15 F 549.526 550 (4) Exanple 40 17A CH, Br

Elg' 88 Exanple 16 ,(/ F~F 609.444 609 (4) 7A 77 Ir,N

56 -
Example 3

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

The preparation takes place in analogy to Example 2.

Yield: 55 mg (68% of theory).

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

MS (ESI*): m/z = 538 [M+H]*

IH-NMR (300MHz, DMSO-de): 5 = 8.97 (bs, 1H), 8.92 (bs, 1H), 8.14 (d, 1H), 7.65 (dd,
1H), 7.54 (m, 2H), 7.28 (m, 2H), 7.24 (s, 1H), 6.92 (d, 1H), 4.16 (q, 2H), 3.97 (bs, 2H),

3.72 (bs, 2H), 3.59 (bs, 4H), 1.32 (t, 3H).

Example 4

N-(Z-{[4-(4-Methoxypher1yl)piperazin-1-yl]carbonyl}-1-methyl-1H-imidazol-4—yl)-N'-
[4-(trifluoromethoxy)phenyl]urea



~CH, 61 M5 LC-MS Yield Ex. Mdlar Starting No.
Structure mass (ESI) Rt [mn] conmpound (% of [ M+-H| +
(method) theory) N~ 2.78 Exanple 17 LN F F 610. 432
610 81 (4) 7A Hi N N NON 503.483 504 1.72 Exanple 47
18 N (4) 15A OH CF 2.36 Exanple MMH CO\ NN-O
19 O Y-F 532.52 533 72 N (4) 15A 0) H C H3C~

57

H.c—©

The preparation takes place in analogy to Example 2.

Yield: 35 mg (58% of theory).

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

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

TH-NMR (400MHz, DMSO-d¢): & = 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, SH), 3.69 (s, 3H), 3.08 (bs,

4H).

Example 5

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



" 1.94 Exanple 20 ( ) N\ O Y-F 517.509 518 (5) 15A
22 OCH FFF" 2.80 Exanple 21 \ r ON " \~NF 571.48
572 28 F (5) 15AN OCH N" g p 2.55 Exanple 70
ON, 528.493 529 5) 15A22 FF( OCH FF F N2.75
Exanple N1 p" 557.453 558 79 23 LN F (5) 13A

58

g/ ! HOO
Qw/z—ﬁ\\% F>*F

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 (ESI*): m/z = 486 [M+H]*

IH-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).

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



0O CH 62 M5 LC-MS Yield Ex. Mdlar Starting Structure

(ESI) RR [mn] (%of No. mass conpound
G ~II

(et hod) theory)

2.58 Exanple 26 ~~ ~-(

"> F O CH3 F Exanpl e
37

FF (5 13A |
'0 FF 567.364 567 (4) 13A 52

[ MrH] +
F 2.67 Exanple 24 N--)°
523.901 524 (5) 13A 50 O CH, 2.45 Exanple 25 "'~
514.466 515 74 ONM d, \

F/1LF
p- ~t

1 C143

27 "ggl ) 1F 507.446 508 2.26 13A

Table 1:
MS LC-MS Starti Yield
Ex. Molar ) arting
* Structure (ESI) | R¢ [min] (% of
No. mass compound
[M+H]*| (method) theory)
N\ IN n < >‘O F
O kl_<° pa 2.00 Example
6 WA S| sausas | sz | 1 67
.
2
Q ;
N "@‘0 2.60 Example
7 QYZ\-& F>£F 560.574 | 561 @ IA 72
N
.
A Iuﬂ N—(“'Q*}L 2.70 Example
8 ‘\mw/g\ o /| 556.546 | 557 2 A 60
.
\/ { f n"@“’ F 3.00 Example
N N—< . .
9 (:%ri\ b 7 el 599.533 | 600 s 7A 57
.
A O n‘(n_@c}[.F 2.94 Example -
N y ° F 565.981 566
10 Ii? (5) 7A
cH,




F (4) Exanple 17A

568. 352 568 (4) 13A OCH CF~

1II

INp p 2.46 Exanple 71 28 ~~\ FF
2.18 Exanple 29 ->

p '-0-0 519.482 520 (5) 13A 72 FN F N CH d ~N
30 563.966 564 2.65 Exanple 50 \ Qap Ff -FIr °N
(4) 5A 0 63 M5 LC-MS Yield Ex. Mdlar Starting
Structure (ESI) Rt [mn] (% of No. nmass conpound
60
MS LC-MS Starti Yield
. Molar ) arting
Ex Structure (ESI) | R¢ [min] compound (% of
ass
No. m [M+H]*| (method) theory)
Gy -
N R R 2.77 Example
S T | ssssss | sse 62
11 k,NYET { . : 2 A
\QQ L(n‘©‘°>\\ 93 | s65 3.06 Example 51
iy ° ¥ | 564.9
12 w/f) (5) 7A
He =
N IO Ny %““Q‘CBLF . 2.16 Example “
oy ° F 545.563 54
13 Yé ) 7A
CHy
L i
1~ O=r 2.55 Example
Y ) 62 | 562 72
14 k/"‘”/&u\ . 561.5 ) A
.
N Example
] N_< >
h 0 i 3. o | 268 7A %
' ° F 526 55
15 Zl/q"\ 549 (4) Example
KLCH 17A
Q ;
N H—( 3 2.88 Example
Q B | 609.444 609 77
16 ﬂék st @) 7A




[ MtH * (et hod) theory)
597.518 598 (5) 5A 48 -
Exanple 59 32 N '% 0 _F F 543.547 544 (5) 5A o °
~" qp 0 2.66 Exanple 33 ~1\d FF 554.531 555 (5) 5A

N\

F
o N,

FII
C

N 2.94 Exanple 31 N
TOINN T

o 2.11

FF

51 |-V F Exanple IN"~ ONg~N 2.49 5A 37 34 0 FJ-F
547.51 548 Ir N (4) Exanple 17A N _ ~~"~ 0\ F~
608. 417 608 2. 69 Exanpl e 8661 35 (4) 5A
: Ms [ Loms [ Yield
. Molar arting
Ex Structure (ESI) | R;[min] (% of
No. mass compound
[M+H]*| (method) theory)
IN i
A O H—( _©‘°>LF 2.78 Example o1
iy ° F 610.432 610
17 %\ @) 7A
. -
N e Qf 1.72 Example
O *| 503.483 | 504 47
18 L"r&:ﬁ ° J ' (4) 15A
e
\Q f . 2.36 Example
N IL( OOF
N ) .52 533 72
19 OYU S| 932 (4) 15A
“”
L i 1.94 Example
N H_( _QOF
N ) ¢l 517.509 518 22
20 0 Yd el s ) IsA
o kCH‘
A - 2.80 Example
21 y i | 571.48 | 572 28
OY@ v s) 15A
© L
A \ 2.55 Example
y {4 | s28.493 | 529 70
22 OY@ Sl 5) 15A
° L
] Q. " ssg 2.75 Example 79
23 N i~y | 557.453
Qrg—g Al (5) 13A
o ZH




O NNFNN-~FF 2. 13 Exanple 36 ON, 0 515.537 516 79
o N(2) 16A ~ CF~ 64 M5 LC-M5 Yield Ex. Ml ar
Starting Structure (ESI) Rt [mn] (% of No. nass

compound [M+H* (nmethod) theory) N QNqgi F 2.69
Exanple 37 0. N O 540.547 541 (2) 16A 65 OCH HC"
_7(F 1.90 Exanple 38 N F F 487.49 488 71 (5) 24A 7 N
0
62
| MS | LC-MS Stat Yield
. Molar arting
Ex Structure (ESI) | R [min] (% of
No. mass compound
[M+H]*| (method) theory)
9 1 e 2.67 | Example
! A .| 523.901 | 524 50
24 O\rd ° (5) 13A
° ZH
9 - 2.45 Example
25 y H—( 3 | 514.466 | 515 74
O\"/Q\ ° F>L (5) 13A
o (':H,
\Q N 2.58 Example
26 N 3 .| 567.364 | 567 52
K,NYU S o @) 13A
o EH,
¢ Example
) ) 2.26 13A
27 B Y .| 507.446 | 508 37
"\”/[ﬁ ° F 4) Example
S o 17A
L \ 2.46 Example
y e 352 | 568 71
28 Or@ ( F)L 56§. @ .
° <|:H,
)
Qi 2.18 Example
- -0
29 . i ’f | 519.482 | 520 72
Qi b ) 13A
I
O
N 2.65 Example
) S o 6| 564 50
30 L \”/@ /F| 563.96 @ A




CH NQQgF 2.50 Exanple 43 Nqgi 39/ NF F 498. 47
499 (5~ 24A I\/1 OCH Exanple 40 N-{

1- (Cycl opropyl net hyl ) -2-[ (4-pyridin-2-yl pi perazi n-1-yl
) carbonyl ] -1H i m dazol -4- yl}-N -
[4-(trifluoronmethoxy) phenyl] urea O NI NNN OF
F~NHN/ NHFOG65 57.6 ng (0.15 mml) of Exanple
5A are dissolved in 0.5 nmgpf DWF, and 59.5 nmg (0. 15

nmol ) of
0- (benzotriazol -1-yl)-NNN , N -tetramet hyl uroni um
exafl uorophos-—phate{(HBFY)Tana 1o g t5 Mot Pfyielq
Ex tiri ethyl am ne are addeg,/Aft € N{kﬁe a]ld%’il\%{?ow staftid® o '
'(tO_. 3 m(;rgh%m%ellc\l-(z-lg) rhi dyIﬂShpi PESHz | Me[mihk | m x{)glrlgd s(% of
No.gtirred a or .maghe Jon m xt (faEm
Qurified by RP-HPLC (VAT @Redfiot) theory)
! . L@_ 2.94 Example
" f— - 518 | 598 48
31 ONYU (Y| 597.51 - A
H,C
1 ° 2.11 Example
Y S Yol s43.547 | 544 59
9 N 2.66 Example
N H-( @‘0 51
33 0 i .| 554.531 | 555 ) A
N Example
A e 2.49 SA
Y (S - 1 | 548 ' 37
34 k/"r&,‘\ ST ST 4) Example
’ KV 17A
A " L@_O F 2.69 Example
Y (S - 7 | 608 ' 86
35 k/N)]/&N\ . 608.41 @) A
Y
A L< \ (F
Y L{}, FF 2.13 Example 79
i\ 537 516
36 NZ]/(N 515.53 2) L6A
,




Yiel d: 46
2.08 min.
DVBO- d6) : 8
3H), 7.25 (m 3H),
(d, 2H), 4.00 (bs,
4H), 1.75 (m 1H),

2H) ,

ng (58% of theory).
M5 (ESI+):
8.9 (s,

2H),
6.85 (d,

3.75 (bs,
0.5 (g, 2H),

1H),

LC-MB (Met hod 5):
mz = 530 [ MkH] +

8.15 (d, 1H),
6.7 (dd,
2H),

3.6-3.5
0.35 (g, 2H). The

1H),
(m

R,
H NVR ( 300M-z,
7.6-7.5 (m

4. 05

exanpl es of Table 2 are prgpared in anal ogy to Exanple

40.

Tabl e 2: Ex. Mol ar

M5 (El') LGMS Starting Yield

[mg] No. Structure nass [MH—I]+ Rt [m n] conpound (% of

rethed)y—theory) —o 2 9 Exanptgd3 §cf d 527. 458 52Y71e1d
Ex. (2) 4A (49) CH 66 | Byoldl far (EI% LC-|Mstdéitarg ijn
"Vield [Smhctul®. Structure S£E$IWH-W[HR®][218§1 (% of
No. conpound (% of (rrethod)n‘isﬁeor% 1 . FB}HI'HJI&
b3.3 42 N 519.01 518 (2) 4AREEY o eory)
Re -
Y C>7< 2.69 Example
N/W —<o F 541 65
37 L [ 540.547 @) 16A
.
Wi Oy 1.90 | Example
X N A 488 71
38 07,/4 \ ~ 487.49 5) DA
&L
\/ [ N@F 2.50 Example 3
39 N R~ K | 498.47 | 499
QRO (5) 24A
P
CH,
Example 40

N-{1-(Cyclopropylmethyl)-z-[(4—pyridin-Z-ylpiperazin-1-yl)carbonyl]-1H-imidazol-4—

yl}-N'- [4-(trifluoromethoxy)phenyl]urea




0 2.88 Exanple 21.6 43 N 542.566 543 F N (2) 5A (24)
FFO[ J NON 1 2.75 Exanple 24.4 44 N ON 573.536 574

F yN |
28.5 45 F

(47)

.0(2) SA(26) FNOO~Y "NI

553.549 554 /\~' (2) 5A (9)

2.8 Exanpl e
N N 546.529 547 / (2) SA (33)

FFFO1N
2.95 Exanple 42.4 46 N ~N 562.984 563 F 0 N (2) 5A

FFO/ NO"~,~ 2.7 Exanple 9.2 47 F O N

57.6 mg (0.15 mmol) of Example SA are dissolved in 0.5 ml of DMF, and 59.5 mg
(0.15 mmol) of O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophos-
phate (HBTU) and 15 mg (0.15 mmol) of triethylamine are added. After the addition

of 49 mg (0.3 mmol) of N-(2-pyridyl)piperazine, the mixture is stirred at RT for 16 h.

The reaction mixture is purified by RP-HPLC.

Yield: 46 mg (58% of theory).

LC-MS (Method 5): R, = 2.08 min.

MS (ESI*): m/z = 530 [M+HJ*

'H-NMR (300MHz, DMSO-ds): 5 = 8.9 (s, 2H), 8.15 (d, 1H), 7.6-7.5 (m, 3H), 7.25 (m,
3H), 6.85 (d, 1H), 6.7 (dd, 1H), 4.05 (d, 2H), 4.00 (bs, 2H), 3.75 (bs, 2H), 3.6-3.5 (m,
4H), 1.75 (m, 1H), 0.5 (q, 2H), 0.35 (q, 2H).

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

Table 2:
LC-MS Yield [mg]
Ex. Molar | MS (EI) Starting
Structure R [min] (% of
No. mass |[M+HJ* compound
(method) theory)
A\\ o
Q*Q 2.9 | Example | 43.6
41 o 4 @\ 527.458| 527
Qj’ a 2) 4A (49)
Cl
CH,




FOFFF 293 Exanple 25.2 48 N ~ 642.042 642 (2)

9A (21) C / NI I _ O O CH 67 LC WM Yield [ ng]
Ex. Molar M5 (EI) Starting Structure R [mn] (% of
No. conpound mass [Iv1+H] (nethod) conP theory) F F

F\ O2. 3 Exanple 2.1 49 S-N N 612.06 612 G (2) 9A

(2) ~N() ONCH OB
66
LC-MS Yield [mg]
Ex. Molar |MS (E]) Starting
Structure R, [min] (% of
No. mass | [M+H]* compound
(method) theory)
@*O 2.55 | Example | 23.3
42 o N7 519.01 | S19
: N SN 2) 4A (30)
NN 2.88 Example 21.6
43 3\)«*@ 542.566| 543
RN g ) 5A (24)
F:Ko—@’?/ cH,
N | 275 Example 24.4
44 Q«)LN/\'N 573.536| 574 P
e o CL . ) 5A (26)
F_FAO_ @4 ¢
"j)j\ 2.8 Example 28.5
W 546.529| 547
o OY}N k”"@ @) SA (33)
F_FKO‘Q'N F
b\” N 2.95 Example 42.4
46 QN)L 2 562.984| 563
N CL ) 5A (47)
. F—F'<o~®”‘ al
pS
a 2.7 Example 9.2
‘v v |553.549] 554
AN S’N O ) 5A )
L
KQ\N 25.2
\'/“\N/\‘ 2.93 Example
48 ¢ 642.042| 642
oy S (2 9A (21)
CIQN :l;




FFF/ /N3 .09 Exanple 36.4 50 O YN ~N 646. 598 647
\Ir N(2) 8A(38) NF FJO FFFF 2 97 Exanpl e
16.3 51 677.568 678 Op 1 ~ (2) 8A (15) Y~ .o F O/ \
Np F-XF 68 Exanple 52 N (3,
5-Di fl uorophenyl)-N -(1-ethyl-2-[(4-pyridin-2-ylpipera
zin-1l-yl)carbonyl] -1 H imdazol-4-yl}urea F i HN'
67
S (EI LC-MS Starti Yield [mg]
artin
Ex. Structure Molar (Hz R; [min] com ouid (% of
No. mass | [M+H] (method) P theory)
aey
”\,/LLN 2.3 Example 2.1
\_t $ N 612.06 | 612
49 . §f" ‘\/NQ 2) 9A (2)
°“< 2 N CH,
CH,
[3
F)ﬂ\ o
NYLN/\ 3.09 | Example | 36.4
\ A N 46.598| 647
50 . % K/Q 6 @) 8A (38)
L ™
F O
FA(F
F)ﬂ\ o
"w)]\u/\. 2.97 Example 16.3
51 \ R ‘\/N 677.568 678
° (2) 8A (15)
. QTN Q'{”
FA<F °




NF HNO\ N~NN )f)~ 0 ~CH3 Firstly, a spatula tip

of Raney nickel' and then 11 ng (0.23 mmol) of

hydrazi ne hydrate are added to a solution of 50 ny

(0.15 mol ) of 1-[(1-ethyl-4-nitro-1H

i m dazol - 2-yl') carbonyl'] -4-(pyridin-2-yl)pipe razine

in 6 nl of absolute THF, and the mxture is then

stirred for 1 h. Sodium sykfate is added to the crude

solution, which is then filtered through ki esel guhr,

and the filtercake is washed with nmethylene chloride.
Exa The filtrate is concentrated in vacuo and taken up
’mi%%ﬁ%_ in 6 mM of THF, 28 ng (0.18 mmol) of

di fl uorophenyl isocyanate and 2 ng of 1, 4-diazabicyc-

l o[ 2. 2. 2] oct ane are added and the m xture_is stirred
N-(3, aDiflwerophenyleNat| eyl A Képyidin-2- 1 pigesginy it cabonyl]-1H-
imidarglr:@-gfﬁgg?%n a rotary evaporator and the residue is

6ur| I'ed by prepara- tive HPLC. 20 ng (29% of theory)

of product are obtained. HPLC (Method 10): Rt = 3.94

mn M (ESI+): mz = 456 [MtH + 69 ' H_NWVR (300MHz,

DMSO-d6): S = 8.5 (2s, 2H), 81 (m 1H),F7.55 (m 1H),

7.25 (s, 1H, /.15 (m 2H), 6.9-6.65 3H), 4.2 (q,

2H), 3.9 (m 2H), 3.7 (m 2H), 3.55 ( h, 1.3 (t,
3H). The exanples of Table 3 are prepa n anal ogy
to Exanpl e ~.except for Exanpl eHN57, i's

prepared i[ff angfogy to Exanple 2.
HN
N 0]
N/\ N
k/ \”/l/\g
N

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 concentrated in vacuo and taken up again in 6 ml of THF,
28 mg (0.18 mmol) of difluorophenyl isocyanate and 2 mg of 1,4-diazabicyc-
lo[2.2.2]octane are added and the mixture is stirred at room temperature. After 1 h,
the solvent is removed on a rotary evaporator and the residue is purified by prepara-

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

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



Table 3: HPLC Yield M Ex. Structure Mlar (ESI) R
[mMmn] Starting [ng] No. nmass (nethod conpound (% of
[MtH + 10) theory) Fgpi O ) F Exanple 40 N 53
487.48 488 4.118 21A (51) NN NNNOFF N N- Exanpl e
45 54 C (CH, 503.48 504 4.175 21A (57) 1\ /INO ~
N NNNN Exanple 43 55 CD (,H3 453.93 454 3.937 21A
(63) \ /NHHCH3 H N\-G¥Y 1 Exanple 35

TH-NMR (300MHz, DMSO-de): & = 8.5 (2s, 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
(t, 3H).

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

57, which is prepared in analogy to Example 2.

Table 3:
HPLC Yield
E Mol MS R, [min] Starti [mg]
X. olar t n 1n m
Structure (ESI) & &
No. mass (method | compound (% of
[M+H]*
10) theory)
N«n :
OYQN\ Example 40
53 (" L., 487.48 | 488 4,118
e 21A (51)
U
Q, /N H\Irn O%/F
NHNJ/ o \©/ ¥ Example 45
sa| ()¢ 503.48 | 504 | 4.175
- 21A (57)
W
AN N\"/N
NHNI ° o Example 43
55 (< 453.93 | 454 | 3.937
- * 21A (63)
. ) 6oy TR,
56 ("H/“j T, s17.51 | s18 | aisz | ComPle 3
- b e ' ' 21A (45)
\ N
OHNjnTnO ]
7 I I
P o Example 40
57 N 538.56 | 539 4.588
P o, 22A (82)




56 K} (CH F" 'F 517.51 518 4.182 21A (45)

I'N O

Exanple 40 57 N 538.56 539 4.588 ~H, 22A (82) 70 HPLC

Yield Ex. Ml ar

theory) p-{,

H CF F 473.46 474 4.014 23A (53)

M5 Rc [min] Starting [ng]
(ESI') No. mass (nethod conpound (% of
H H CN \y\ NTNTN |

Structure
[ M:H] + 10)

/| F Exanple 40 58 NJ

O"NH YJ NP

Exanple 51 Ny 59 H3C 484,36 484 3.899 23A (66) N%
Exanple 57 60 ~ H C FF 505.52 506 4.260 23A (70) ~N
71
HPLC Yield
MS .
Ex. Molar ESI R: [min] Starting [mg]
No Structure mass (ESD (method | compound (% of
' [M+H]*
10) theory)
(_N>~<£ INTN@/F Example 40
Hd F 46 | 474 4.014
| -/ LA ¢ 23A (53)
\ /"‘I B
Cf‘«::’r T \©\ 3.899 Example 51
¢ “’ : 484 :
59 D Hy 484.36 23A (66)
N
T T CL 57
YA Example
nd F 52 | 506 4.260
60 _( ) X | 505.5 23A 70
N




B. Assessnent of the physiological activity The in
vitro activity of the conpounds of the invention can
be shown in the follow ing assays: Anti-HCW
(anti - human cytonegal ovirus) cytopathogenicity tests
The test conmpounds are enployed as 50 millinolar (mV
solutions in dinmethyl sulfoxide (DVSO . Ganciclovir,
foscarnet and cidofovir arg used as reference com
pounds. After the addition of in each case 2 pl of the
50, 5, 0.5 and 0.05 mM DMSO stock solutions to 98 pl
portlons of cel |l culture FEQL min row 2 A-H for
() dl
N di | utions are carried
out mnth 50 pI portlons of nedlun1up to row 11 of the
: 96-wel |l plate. The wells in. rows 1 and 12 each
The iporitraiantivity pf thy compoundnef tecimvestiop|capfbeshqyay im g fpllow-
1ngaog ; X 104 cells (human prepuce fibroblasts [NHDF])
éﬁgvplpetted into each of the wells (row 1 = cel
control) and, in rows 2-12, a mxture of
HCNV |nfected and unlnf?cted NHD
. : SHQpAtUOSEIICE 19800
unlnfected ceIIs Row 12 (w t hout substance) serves as
virus control. The final test concentrations are

The 2&0- @xﬁp@ﬁlqwaremapm;aﬂe@ &0 emilimeden GaMat solgtions da ctipethyl
unt | t

st EofBE: o e Bt 8 ERIRYL Bk B Hrence com.

pour{d@PE}t)er tH'eh eddielohsofdnecathense 2 xbdf dmelS8t aithedngyo. g!ide PMSO

stoclg,\é%ngen\th? f?%dlélu?)?rélo(ﬁlls gqf aqre]:ﬂ cg.lltun%S ?ne%ug%lgmgfos«ég' A Foct)duphcate

detefhtali@noV €12 @ﬂlut%}@ ar’Ef‘@rmcabas witle St)hdnpcasmesgrfdnedlum up to

V|sually usi ng e ad mcr
row k| Qfj thyej %fr'wﬁ}l&hl?tf-eg d’?‘fgﬁa‘)“ e ?Bﬁp%g g%rﬁgl%grq | f me-
diunRCHHER e 0f [Pt huiRebkion! 8t qu %&lkmﬂﬁ)aﬁ pTapundaEUﬁbroblasts
substance concentration in G &&
%cmtr §/ 1n rows 2-12, a

[NHDEBtase pipesterdataseash Qfﬁé‘ed‘éql s(roow& ‘e?ﬁ
mix%&%@%{' Suﬁ’[etc&dtﬁ?d URtHERL ERHISE LelRAM.OA. = 0.663500.002), i.e. 1-

= tance concentration in %MV\:hICh i nhibits
2 infelgtedGRHs (p@yﬂ@@@tum@fected cells. Row 12 (wit

control. The final test concentrations are 250-0.0005 pM. The plates are incubated at

out substance) serves as virus

37°C/5% CO; for 6 days, i.e. until all the cells in the virus controls are infected (100%
cytopathogenic effect [CPE]). The wells are then fixed and stained by adding a
mixture of formalin and Giemsa’s dye (30 minutes), washed with double-distilled
water and dried in a drying oven at 50°C. The plates are then assessed visually using

an overhead microscope (Plaque Multiplier from Technomara).

The following data can be acquired from the test plates:

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

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

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

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



effect) by 50% conpared with the untreated virus
control; 72 Sl (selectivity index) = CC50 (NHDF) /
EC50 (HCW). Representative in vitro activity data of
t he conpounds of the invention are shown in Table A
Tabl e A Exanple NHDF HCW SI  No. CCso [nM ECso [nM
HCW 1 43.5 3.0 14500 2 10.9 0.75 14530 25 12.5 4.8
2600 29 34.0 0.95 35790 BR 5.3 0.85 6240 The
suitability of the conpounds of the invention for the
treatment of HCW infections can be shown in the
al.l Qw ni ~al ﬁgﬁﬁj: graft Cel foan(r)

S (se%ﬁégw&%xﬁﬁlg:&oé- vv%ékE of emal e i mrunodefi ci ent
mce (16-18 g), Fox Chase SCID or Fox Chase SClI D NOD
or SCI D bei ge,

e e D e TR T SOk B o i

TableSAeril e conditions (including bedding and feed) in

i'solators. 73 Virus grow ng: Human cytonegal ovi rus
(HCW), Davis strain, is grow in vitro on human
enbry-
Table A
Example | NHDF HCMV SI
No. CCso [nM] |ECso [nM] |HCMV
1 43.5 3.0 14500
2 10.9 0.75 14530
25 12.5 4.8 2600
29 34.0 0.95 35790
32 5.3 0.85 6240

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

infections can be shown in the following animal model:

HCMV Xenograft Gelfoam® model

Animals:

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

in isolators.



oni ¢ prepuce fibroblasts (NHDF cells). After the NHDF
cells have been infected with a multiplicity of
infection (MQO1.) of 0.01, the virus-infected cells
are harvested 5-7 days later and stored in the
presence of mniml essential nmedium (MEM, 10%
foetal calf serum (FCS) with 10% DMSO at -40C. After
serial ten-fold dilutions p3 the virus-infected
cells, the titre is determined on 24-well plates of
confluent NHDF cells after vital staining wth

Viru%%?éz Red, or fixing and staining with a
rmalTn/ G emsa mxture (as described above).
Preparation of the sponges, transplantation, treatnent

and eval u t| on n 1x1x1l cmin e
Hum B R GaiE PV Tk SO B LB TSRSy AR HoYEAh Ampn embry-
onic g@l&efﬁbr@lblasts ARSIDREAS). Offtcd WMONHD eaBiteve®een infected with a
n

f Ant bi al Agent h
multgdiey 6 e 1orb M OHy b oGS EACES (RLS adf BAvested 5-7

days 3383, ar{d4§t)ored 4§2t¥1e4§1%2én&r8f mOhihal byeMBAlt AédMAhhMEM), 10%
‘ taEhos hat e- buf f ered sal i ne PBS) the trapped air
(0]

GHE PRSI (EES ety 6Q%p My lsdDify, Ak crerinbiensiolt gduigns of the
v1rus'-\{EMf Tecfl'ge'ﬁsl:% ng élgtférﬁﬁir{éﬂison 'Zﬁfv@@f gﬁtéy"QFco‘ﬁ?lluleﬁt NHDF cells
(1 nfection Davi s O are detached
afterJitab utaenmgfweh Nagrdl Hede of (ﬁlmram @Irld\dtﬁedlrxgrwictw a tormalipgGiemsa

FCS, onto a noist sponge. After
mm?‘ﬁe @é ourbs?é!I ng% pl basic fibroblast growh factor
(bFGF) in 25 pl1 of PBS /0.1%BSA/1 nM DTT are
optl ona%l |y added to the sPonges and th Sponges are

Preps

[ rmunodefl CI ent mce are anaes- thet| zed Wi t h avertin
or a mxture of azepronazi ne-xyl azi ne and ket am ne,
Collztga:e fpamgen 1xlkE chadk size (Gehous®; usiasg) & ldngy,straeeNo. 407534;

Bof % 3Fr Abardcs SE TR ptate e FRRIHERE Y PPy Agens
and ﬁmmhgnapgj 1909l 439; R:Moskemlemmt et 4li,SGarecey|ReseardH 1983, (43):

sso U LSS AT AN SRR lhs) B} e i
bub&aré4e@Bvéd B?Qleé&ssﬂ% And thw st"olréﬁffn REMIay1008 F@8. hxad virus-
mfqug%@JHlﬁ%gel};&%S@on w1%§1 ﬁ[]CLI‘rvI\(/)(I))aI'\]I%s I\%V(grl _a O%els areddetfacﬁed 3 hours
after the infection and added dropwise in 20 nl of MEM, 10% of FCS, onto a moist
sponge. After 12-13 hours 5 ng/pl basic fibroblast growth factor (bFGF) in 25 nl of
PBS /0.1% BSA/1 mM DTT are optionally added to the sponges and the sponges are
incubated for 1 hour. For the transplantation, the immunodeficient mice are anaes-
thetized with avertin or a mixture of azepromazine-xylazine and ketamine, the fur on
the back is removed using a dry shaver, the epidermis is opened 1-2 cm, unstressed
and the moist sponges are transplanted under the dorsal skin. The surgical wound is
closed with tissue glue. 24 hours after the transplantation, the mice are treated with
substance perorally three times a day (7.00 h and 14.00 h and 19.00 h), two times a
day (8.00 h and 17.00 h) or once a day (14.00 h) over a period of 8 days. The dose is
3 or 10 or 30 or 100 mg/kg of body weight, the volume administered is 10 ml/kg of

body weight. The substances are formulated in the form of a 0.5% Tylose suspension,



3 or 10 or 30 or 100 ng/ kg of body weight, the vol une
admnistered is 10 m/kg of body weight. The
substances are formulated in the formof a 0.5% Tyl ose
suspension, 74 optionally containing 2% DMSO. 9 days
after the transplantation and 16 hours after the |ast
adm ni stration of substance, the animals are
pai nl essly sacrificed and #she sponge is renoved. The
virus-infected cells are released fromthe sponge by
col |l a- genase digestion (330 U1l.5 mM) and stored in
resen 0
oprioffy BOFRFES 22 FRR. ¢ A4 A Rios G AN, Al LR, afc
the labt ladiniansratibn dheubsitans; itné eotmdlsmﬁlmlwysﬂkﬁwrm%ﬂn@d the

the titre on. 24- e e
SpongeT PereTiEdy T5E &V A i h Rkt et Hork i spfftg By colle
genas@rtdg@sfn@hmmg wmhma) axﬁd) Etrmed in mh@mmcmﬁ(MEﬁ\é, m% foetal calf

descri bed aboyv % nmber , of |nfe tious

serum P SISO B 40" RS WEHEIAkS RIPE e BbISGlERd figos o

the vﬁh§ uﬁ*e@t‘éa Rens b AeRIniATMY e tAEOUR J4sweld @Ia&ésm)frmﬂlﬂﬂaﬁt NHDF
enbodi ments of pharmaceutic

np
cells @ﬁ’ﬁﬂp@é&ltSit@ﬁélgTWéﬂbblﬁbH@hﬂ%d 8f aftﬁ'éfl’r‘mge?ﬂﬁ? sipining wigh a forma-
Im/Gf Qﬁéefrﬁfglré NLO d@%bg@%&aﬂ‘ heohﬁﬂﬁfeﬁtdeﬁ&ctﬂoﬁs t\hﬁlS particles
W ng ways: osition: of t
after ¢berpub$tdncﬁ tlExtsmptllfqumPBGdn’glth theaplageho- trﬁe%gh%vgqlegrow is
deternd @y of corn starch (native), 10 ng of
BBPyV|nyIpyrroI|done (PVP 25) (BASF, Ludw gshafen,
CGermany) and 2 ng of magnesi um stearate. Tabl et wei ght

212 ng. Dianmeter 8 mm radius of curvature 12 mm
Producti on:



The m xture of active conpound, |actose and starch is
granulated with a 5% solution (mn) of the PVP in
water. After drying the granules are m xed with the
magnesi um stearate for 5 min. This mxture is
conpressed using a conventional tablet press (see
above for format of the tablet). A guideline for the
conpressive force used fory4he conpression is 15 kN
Suspensi on whi ch can be adm nistered orally:
Conposition: 1000 ng of the conmpound of Exanple 1,

C. IR oEIHRARens? 8 DhatthBcd il cofiRRiEEhs (xant han
’ syt vanm a, A) aitd 99 Oof water. 76

10 m of oral suspension are equivalent to a single
dose of 100 ng of the conpound of the invention.
The qppREqdsoRf: the TREeIHiRM Cefe be |CQH§‘U§%’eHH@d>fiaﬁméF%Kél prepaggtions
ﬂ%&l ompound is added to the suspension. The
1nthE@91 Jged while stirring. The m xture is stirred
for about 6 h until the swelling of the Rhodigel is
conpl ete. Sol ution which can be adm ni stered
ILDLghtravenously Composition: 1 ng of the conpound of
Exanple 1, 15 g of polyethylene glycol 400 and 250 g
of water for injection purposes. Production: The
Compotsitionnd of the invention is dissolved together with
pol yet hyl ene glycol 400 in the water with stirring.
The solution is sterilized by filtration (pore

100 RHgaTethRr corfp@én P&} ERAGptH $p§m oﬂ[ﬂéﬁfseé(&ﬁ:ﬂ{dl"@rdrate), 50 mg of

conditions I1nto heat-sterilized infusion bottl
corn starch (native), 10 mg of polyvinylpyrrolidone (PVP 25 (BASF Ludw1gshafen

Germany) and 2 mg of magnesium stearate.

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

Production:

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



The latter are closed with infusion stoppers and
crinped caps. 77 dains Conpound of formula RHH N
NO/ NI 3 RR NOin which RL represents a group of
formula R7 -NNR4 or -NNRs 6/ R whereby *
represents the linkage site to the carbonyl group, R4
represents phenyl or 5- or 6-nmenbered heteroaryl,
wherei n phenyl and heteroggyl may be substituted with
1 to 3 substituents, whereby the substituents are

sel ect ed i ndepend- ently of one another fromthe group
con3|ﬁt|n of halo en

d
10 mliqf; qral SSBARY Y 121 %}Spgf”ﬁsf’ ;519 r| - Pjuor grreﬁzlg;k%mpound

(ﬁtheqh@hugﬁgnethoxy, nnnofluoronethoxy, trifluo-
romet hyl t hi o, Cl-C6-al kyl, C1-C6-al koxy,
hydr oxycar bonyl,  Cl- C6-al koxycar bonyl, ami no,

ProdustioS?” al kyl am no, am nocar bonyl

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

until the swelling of the Rhodigel is complete.
Solution which can be administered intravenously:

Composition:

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

water for injection purposes.
Production:

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



and Cl1-C6-al kyl am nocarbonyl, 78 R5 represents phenyl
or 5- or 6-nenbered heteroaryl, wherein phenyl and

het eroaryl nay be substituted with 1 to 3
substituents, whereby the substituents are sel ected

i ndepend- ently of one another fromthe group

consi sting of hal ogen, hy- droxy, oxo, nitro, cyano,
trifluoromethyl, difluorongthyl, trifluoronethoxy,

di f 1 uor onet hoxy, nonof!| uoronet hoxy, tri-

fl uoronet hyl thi o, Cl-C6-al kyl, Cl-C6-al koxy,

hydr oxycar bonyl , CI-CB-ab q&xcarbonyl, am no,

Cl- C6- al kyl am no, am noc | and

C1- C6- al kyl am nocarbonyl, and R6 and R independently
of one another represent hydrogen, nmethyl or ethyl,
RCemmppeseénf 101ulEs- al kyl , whereby al kyl may be
substituted with a substituent, whereby the sub-
stituent is selected fromthe group consisting of

C3- C6-cycl oal kyl, C6- Clo-aryl and 5- or 6-nenbered
heteroaryl, whenein Ryclodlkylﬁ aryl and heteroaryl
may be substit t Nto é substitugnts, whereby
the substituefs are | ect gd inge- pendently of one
anot her fron1thewgpﬁup cong sting of hal ogen,

hydr oxy, oxo, nitR°o, cyano, trifluoronethyl,

di fl uoronmethyl, tri- fluoronethoxy, difluoronethoxy,
nonof | uor omet hoxy, tri- fluoronethylthio, Cl-C6-alkyl,

C%hggﬁ&hkoxy, hydr oxycar bonyl ,

R! represents a group of formula

or

whereby
* represents the linkage site to the carbonyl group,

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

wherein phenyl and heteroaryl may be substituted with 1 to 3

substituents, whereby the substituents are selected independ-

ently of one another from the group consisting of halogen, hy-

droxy, oxo, nitro, cyano, trifluoromethyl!, difluoromethyl, tri-

fluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluo-
romethylthio, Ci-Ce-alkyl, Ci-Cs-alkoxy, hydroxycarbonyl,

C,-Ce-alkoxycarbonyl, amino, Ci-Ce-alkylamino, aminocarbonyl

and C;-C¢-alkylaminocarbonyl,



Cl- C6- al koxycar bonyl, am no, C1-C6-al kyl am no,

am nocar bonyl and Cl-C6-al kyl am nocar bonyl, R3
represents phenyl, 79 whereby phenyl 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,
trifluoromethyl, difluoromgthyl, trifluoronethoxy,

di f | uor onet hoxy, nonof!| uoronet hoxy, trifl uoro-

met hyl t hi o, Cl-C6-al kyl and Cl-C6-al koxy, or one of

its salis, it vV, t } ' salts.

2. Conpound'S 2%%%‘1 %&%Bgaﬁﬁ i@n‘élﬁég?ié@ Eeerrib&zlz}:i in

that R represents a group of formula -N NR4

wher eby ; 4r ehessemienyhentli itergeryd imay be subgittsedyigy 1 to 3
gr oup, r esents_phenyl ..or 5- .. < :

het er oaryl ,Sl%ﬁ’&f‘éei S'p ﬁﬁ%aahcf’l ﬁg?sélgg%rﬁﬁ[@gngssiegged independ-
subst i t ut edemily lof brearidtheaufisti theegrosp asnsistbg of halogen, hy-
substituents are sel ected ind%F

. end-ent | f,0
anot her froﬁ{q)ﬂfe §XBupiLons 4 %gq%l%lu?]rﬁn%%tglxl’, ¥ffluoromethyl,
gy?{ oxy, 0?Epiiihﬁ‘dnbth&bt?lﬁyﬁnﬂiﬂddﬁb[fnletmf)@;reﬁimyﬂoﬂuoromethoxy, tri-
Tl uoronetnyl, rifluoranet hoxy, diflyoroneth
Tonof | uor orBUREXCii® GorcsTuiiy Gt RG] ey Sidkyparbony,
CL- C6- al koxy;, chMBlic¥ABERANKIMino CL: ot Haxyear amdcarbonyl
am no, Cl- CB-ladngyldzﬁi no, gfri nocay bcl)r%l }gndm Micarbony

Cl- C6- al ky| anflKocGrabegminocarbonyl,
and

Ré and R’ independently of one another represent hydrogen, methyl

or ethyl,
R? represents C;-Cs-alkyl,

whereby alkyl may be sﬁbstituted with a substituent, whereby the sub-
stituent is selected from the group consisting of Cs-Ce-cycloalkyl, Ce-

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

wherein cycloalkyl, aryl and heteroaryl may be substituted with
1 to 3 substituents, whereby the substituents are selected inde-
pendently of one another from the group consisting of halogen,
hydroxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl, tri-
fluoromethoxy, difluoromethoxy, monofluoromethoxy, tri-
fluoromethylthio, Ci-Ce-alkyl, Ci-Ce-alkoxy, hydroxycarbonyl,

C;-Ce-alkoxycarbonyl, amino, Ci-Ce-alkylamino, aminqcarbonyl |

and C;-Cs-alkylaminocarbonyl,

R3 represents phenyl,



2.

80 R2 represents Cl-C6-al kyl, whereby alkyl may be
substituted with a substituent, whereby the sub-
stituent is selected fromthe group consisting of

C3- C6-cycl oal kyl and phenyl, wherein cycl oal kyl and
phenyl may be substituted with 1 to 3 substituents,
wher eby the substituents are sel ected i ndepend- ently
of one another fromthe group consisting of hal ogen,
hy- droxy, oxo, nitro, cyano, trifluoronethyl,

di fl uoronethyl, tri- fluoronethoxy, difluoronethoxy
nmonof | uar oet ho \

trifluo- ronethylthi
C1- C6- A{hesssy, phg%ylo%%é)re%lﬁ ti1t télv%%l T t?k:)’o%}/bcsar %{ﬁgl&lhereby
am no, fyd s@@stﬁlukﬁtsaﬁen@lecﬁéﬂ nadspehaemtly aficbne another from the
Cl- C6- al kyl am nocar bonyl represents
wher by AITSITIE BEhJaRYE KB i THOKTGg1, difluoromethyl,

substi t; ﬁug mg@%&ﬁbydlﬂhaﬁ)rﬁ%%&yt UaBhsflasnsehegy edrifluoro-
|ndepen ent e another fromthe group

conS|sUnﬂ@yﬁhKhéhd@eﬁthyvﬂGxﬁyawpﬁyluoronethyl

di fl uoronethyl, trifluoronethoxy, dlfluoronethoxy

Ry u(%é%rﬁgtfgq)fysoé\tzd'tbsfJ:)M‘Pl"e%olﬁ?ésmfhisr&hﬁs CL- C6- al ky!

Compound according to Claim1 or
2, characterlzed in that Rl represents a group of

formula -N NR 4 81
Compound according to Claim 1, characterized in that

R! represents a group of formula

N \ 4

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

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

and C,-Ce-alkylaminocarbonyl,



whereby * represents the linkage site to the carbonyl
group, R4 represents phenyl or pyridyl, wherein
phenyl and pyridyl may be substituted with 1 to 3 sub-
stituents, whereby the substituents are sel ected

i ndependently of one another fromthe group

consi sting of hal ogen, nitro, cyano, trifluoronethyl,
di fl uoronethyl, trifluoromggthoxy, difluoro- mnethoxy,
nmonof | uor omret hoxy, Cl-C4-al kyl and Cl-C4-al koxy, Rz
represents met hyl, ethyl or n-butyl, whereby nethyl,

thyl and be substituted with a substitu-
ePtt \AE?@F%SSQPS{‘h‘e %g% bituent is selected from the

group consi sting of cyclopropyl and phenyl, mherein

phenyl may be substituted with fluoroneth ub-
sti t uewhergRy &1&&@%@?35“5%#%‘1 W%&?e‘? SRRy | Ypide sub-

substi % li‘ttu%ﬂt W Eaeéte Grotn StHRSEbhY &dnSistink e3fedy Ce-trdoalkyl and

substituents are se ected I ndependently of one anot her
from t paenygl oup consi sting of fluorine, chlorine,
trifluoronethoxy, difluoroneth- oxy,

trifluoronmethylthio and nethyl. 4. Method for

preparing awﬁ&'ﬂ@ﬁt’d’y@l&ﬁk}flCarrmubﬁer(yll)majzmrsﬂlbﬂgtlrted @hsh i to 3

1, characterized in that 82 accg ng QQ A4 4

a conpound &® bstisperfisq whereby the substituertts &re selec d 'independ-
ently of one another from the group consisting of halogen, hy-
droxy, oxo, nitro, cyano, trifluoromethyl, difluoromethyl, tri-
fluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluo-
romethylthio, Ci-Ce-alkyl, Ci-Ce-alkoxy, hydroxycarbonyl, Ci-Ce-
alkoxycarbonyl, amino, Ci1-Cs-alkylamino, aminocarbonyl and

C;-Ce-alkylaminocarbonyl,
R? represents phenyl,
whereby phenyl may be substituted with 1 to 3 substituents, whereby
the substituents are selected independently of one another from the
group consisting of halogen, hydroxy, trifluoromethyl, difluoromethyl,
trifluoromethoxy, difluoromethoxy, monofluoromethoxy, trifluoro-
methylthio, Ci-Ce-alkyl and Ci-Ce-alkoxy.

Compound according to Claim 1 or 2, characterized in that

R! represents a group of formula

* \ 4
N N—R




4.

~-Y. NO2 NR 2/ in which R and R2 have the nmeaning
indicated in daiml, is reacted in the first step
with a reducing agent and in the second step in the
presence of a carbonic acid derivative with a conpound
of formula HZN-R3 (111), in which R3 has the meaning
indicated in Cdaiml, or according to nethod [B] a
compound of formula (11) igg reacted in the first step
with a reducing agent and in the second step with a
compound of formula OCN-R3 (1V), in which R3 has the
meani ng.indicated in Caiml, 83 or according to
met hoda'[hé]‘eé( conpound of fornula OR8 H j J~N N H
Or \R3 (V), RZNOin wiich R and R3 have the
meani ng indicated in Claim1, and

* represents the linkage site to the carbonyl group,

R* represents phenyl or pyridyl,

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

trifluoromethyl, difluoromethyl, trifluoromethoxy, difluoro-

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

R? represents methyl, ethyl or n-butyl,

whereby methyl, ethyl and n-butyl may be substituted with a substitu-

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

cyclopropyl and phenyl,

wherein phenyl may be substituted with a trifluoromethyl sub-

stituent,

R3 represents phenyl,

whereby phenyl may be substituted with 1 to 3 substituents, whereby
the substituents are selected independently of one another from the

group consisting of fluorine, chlorine, trifluoromethoxy, difluorometh-

oxy, trifluoromethylthio and methyl.

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

characterized in that



R8 represents nethyl or ethyl, is reacted in the first
step with a base and in the second step with a
compound of formula R-H (VI), in which R has the
meaning indicated in Claim1l1, in the presence of
dehydrating reagents. 5. Conpound according to any one
of Clains 1 to 3 for the treatnent and/or prophyl axis
of diseases. 84 6. Medicggent, conprising a conpound
according to any one of Clainms 1 to 3 in conbination
with at [east one inert nontoxic, pharmaceutically

acceptable excipient. 7 e onpound accordi ng
tgccgﬁémgntg rg?gf]ﬁdﬁiA?r% RMES u%{%fog%?ﬁ%ﬁpr oduction of a

medi canent for the treatnment and/or prophyl axis of
viral infections. 8. Use according to Claim?7,

characterized i Rithat the viral infection is an infec-
tion with the humgan cyNone ovi rus (HCW) or another
representative 8 —%&J of Herpe®)viridae. 9.

Medi canent accordi ng \j.o aim6 for the treatnent

and/ or prophylaxis of viral infections. 10. Method
for controlling viRal infections in hunans and ani mal s
by adm nister- ing an antivirally effective anount of
at | east one conpound according to any one of C ains

1id «hich @ nmedi canent according to Caim6 or a
nmedi canment ob- tained according to Claim?7 or 8.

Rland R? have the meaning indicated in Claim 1,

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

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

in which

R3 has the meaning indicated in Claim 1,

or

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

with a reducing agent and in the second step with a compound of formula
OCN-R? (Iv),
in which

R has the meaning indicated in Claim 1,



or

83

according to method [C] a compound of formula

in which

R% and R3

RB

N ;oo
N /
N\

0)\?_]/ TR W

have the meaning indicated in Claim 1, and

represents methyl or ethyl,

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

of formula

in which

Rl

R!-H (VID),

has the meaning indicated in Claim 1,

in the presence of dehydrating reagents.

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

prophylaxis of diseases.



10.

84

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

excipient.

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

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

Use according to Claim 7, characterized in that the viral infection is an infec-
tion with the human cytomegalovirus (HCMV) or another representative of

the group of Herpes viridae.

Medicament according to Claim 6 for the treatment and/or prophylaxis of

viral infections.

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

tained according to Claim 7 or 8.



