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di hydr oqui nazol ines and to processes for their preparation ang ano to

their use for preparing nedicanents for the treatnent and/or prophyl axis of

di seases, in particular for use as antiviral agents, in particular against

_ cytonegal o v'b S ESr TR o syt hesi s, o - =‘g.‘ azaki : . ,ﬁedin
Saito T., et — jeime ettt 1990, - 9= SRR YT -, et

al . Tetrahedron Lett., 1997, 38, 8651-8654. Although agents with antiviral

activity andTke idvdnfien sftesso substituted dibydrogisdzblirizs endto pidvessaddok gikir preparaton and

al ways possi QI e f@r. resj st ance tod(ileveltop%. t}-\nb%rel a&en@s for _an effective
therapy are PRePPEF 45 GEETPEHEUGTERE *Y0 e FFBF e/ o, ProRkorigxy P ARSI s
t her ef or e t opgticntdr dér usoOahtiGiIPRUROR phavilagghiie cfionegaly viniségr oved anti vi ral
effect for the treatnent of viral infective diseases in humans and ani mals.
It has been found, surprjsjngly, .that fhe substituted di_ hydrqquinazolines
descri bed® i nThhIBEEs ehhvdiatiloR hdsEnhm Pyara L et flo dettalefien s 4386 37
invention prow.fesng WS of TEhmedron Mt A9P JsNgeshisedy. Ar represents aryl
whi ch may be substituted by | to 3 substituents, where the substituents are
sel ected i ndei)endent |y of one another fromthe group consisting of alkyl,

al koxy, f or miMthough geqnéncyith angivieg)| astyibory|a differressbruetuis s availabie e the repsket.Hyls,
hal ogen, cyapQaydyslkigtWor resRBn@MoNGeveidh KMblTafes B TaR QERLRE Midray e Hhedrdibre
wher e al kyl mayyb% slg%stllrtretit ed b;? [ fng subs itsuents,?%ere ﬁ%ﬂ

substi t uent sdesireblgel ect ed i ndependently of one another fromthe group

consi sting of hal ogen, am no, al kylam no, hydroxyl and aryl, I -2 or two of
t he substitu . : i A i ch
thoyar & at po S0 oL 8 Aeth ARG le BTG ot bl RafiBRAF By The L'
cycl ohexane mipngred amdvirahaffettfor die treavipert iof vieah infptiesdindasds $n ahape srelcnimals.

i ndependently fromthe group nentioned,

It has been found, surprisingly, that the substituted dihydroquinazolines described in the present

invention have antiviral effect.

The present invention provides compounds of the formula

15
in which
Ar represents aryl which may be substituted by 1 to 3 substituents, where the substituents are
selected independently of one another from the group consisting of alkyl, alkoxy, formyl,
carboxyl, alkylcarbonyl, alkoxycarbonyl, trifluoromethyl, halogen, cyane, hydroxyl,
20 amino, alkylamino, aminocarbonyl and nitro,

where alkyl may be substituted by 1 to 3 substituents, where the substituents are selected
independently of one another from the group consisting of halogen, amino, alkylamino,

hydroxyl and aryl,



R represents hydrogen, am no, alkyl, al koxy, alkylam no, alkylthio, cyano,
hal ogen, nitro or 5 trifluoronethyl, R2 represents hydrogen, al kyl, alkoxy,
al kyl t hi o, cyano, hal ogen, nitro or trifluoronethyl, R3 represents am no,
al kyl, al koxy, al kyl am no, al kylthio, cyanp, halogen, nitro,
trifluoronethyl, alkylsulfonyl or alkylammhosul fonyl or 10 one of the
radicals R, R2 and R3.represents hydroge | kyl oxy, cyano, hal ogen,
" nitro or triflud gwr’r%? %@/’F Q%{Jﬁgmfrﬁ%orb%ﬁgwg F\a}faﬁ&%}feﬁ3?%®et%‘bf’ﬁém@§%8ﬁwg #rs
to which they arer@ittadlidddoinf DI,Bdixolhne a dydopRh@MEringtor @)XGd16HRRIH NG, dnll Ay Mlrd a
cycl ohexane ring, R4 represents h%%gr,o en or a%{og%l R5 represents hydrogen
or alkyl 15 or tHestifuggsRIsseRt 1g5eleg cafdentlydtogtthe gropRmentioneth at ons direct!y
opposi ng each other in the piperazine ring and forma nethyl ene bridge
whi ch is optronaldepresehid hhiiropting 8mid¥, alic! alkoxJRAINAmifs, QU fhio R ah& BABS@N %o or
al kyl, al koxy, alkylthio, formyl, carboxyl, am nocarbonyl, “al kyl carbonyl,
al koxycardbonyl , t?‘%?‘?ra’@?‘hﬁet hyl , hal ogen, cyano, hydroxyl or nitro, 20 R
represents hydrogen, al kyl, al koxy, alkylthio, fornyl, carboxyl,
al kyl car bonygz arlc]gr@ I rq Q%R - oxyl or
nitro and R$kr epres eﬁgag%%bgﬁl’ déllwlfy’lc&,i al E%l?o’ g?k%ieﬂi“%?y‘fﬁggﬁgﬁwﬁ’
car boxyl, al kyl car bonyl, al kox&gar bonyl, trifluoronmethyl, halogen, cyano,
hydroxyl or Wi troepregnisnamingei plkglal aloxy hakkylamisioy atlledthimd cyane, shalogen. e ity
their salts. Co t ' ' [ onpounds of the formula (I)
and their sal ts?p@g%gﬁnggyléﬁﬁléu@céﬁgg&%@?ﬁ@%ﬁl ts, conpounds nentioned
bel ow as enbodi nent(s) and their salts, solvates and -3 sol vates of the
salts, unles® the conmpounds bel ow, enbraced by formula (1), are already
salts, solvates and solvates of the salts. The conpounds of the invention
may, dependi i I Be 3 I I r eRlS J r .
(enanti o%r s&gdﬁﬂ 2}&‘% gar% liec(r%ﬁ:% é?‘. 3 irﬁ?\%s?étls cl)qudrtg%ezlf g@%lf gfi{rﬁé{ ;é?(%ang F%O%eﬁ’emtm o
enant i omer s twifluciomethelrzad therather two together with the carbon atoms to which they are attached form a

1,3-dioxolane, a cyclopentane ring or a cyclohexane ring,
R*  represents hydrogen or alkyl,
R*  represents hydrogen or alkyl

15 or

the radicals R* and R’ are attached to carbon atoms directly opposing each other in the piperazine

ring and form a methylene bridge which is optionally substituted by 1 or 2 methyl groups,

R® represents alkyl, alkoxy, alkylthio, formyl, carboxyl, aminocarbonyl, alkylcarbonyl,

alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxyl or nitro,

20 R’ represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxyl, alkylcarbonyl,

alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxyl or nitro

R® represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxyl, atkylcarbonyl,
alkoxycarbonyl, trifluoromethy], halogen, cyano, hydroxyl or nitro,

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

Compounds of the invention are the compounds of the formula (I} and their salts, solvates and

solvates of the salts, compounds mentioned below as embodiment(s) and their salts, solvates and



5 and respective mxtures thereof. The stereoisonerically pure constituents
can be isolated in a known manner from such m xtures of enantioners and/or
di astereoners. |If the conpounds of the invention nmay exist in tautoneric
forns, the present invention enbraces all,such tautoneric forns. Salts
which are preferred for the pur poses of the present invention are
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phar maceut i %lvaﬁpﬁidls@arhuem&h&mhs_can be used, for exanple, for isolating or
purifying the conpounds of the invention. Physi ologically acceptable salts
of the compaunds of the.jnvention inglude acid addition salts of m neral

aci ds, carbo |Ci°81pa‘81dagf AVETIF T SPERULR OF HFIr SRURHEE- X Shin stergpsomeric forms

hydr ochl or i Clemditimerd, iddieeoriersh e Gmasitich thebfofcikiates 3 ihe endiOSER OF URastaebiiers
nmet hanesul fonic acid, ethanesul fonic acid, toluenesulfonic acid,

benzenesul f A CERETtYe TEFS HAsTeRfe dhes sEreRisraerisaliy purs Cepitigicaisi q@n be isolated in a

trifluoroaceljom nfled ol Q8 Hﬂhﬁcs%?h%h&rﬂ&& m&giaémtﬁ%arl c acid, malic
acid, citric acid, fumaric acid, nmaleic acid benzoi ¢ aci d.

Phy5| ologically acceptable salts of the conpounds of the invention also
i ncl ude sal ti thsfcompaundsraf the imentipageay, existphawtomerisy fowny thef preseeinipYeatiomembraces

pref erably, sad ts (for exanple sodium and potassiumsalts),
al kal i ne ear %slﬁgrle{talgpﬁgﬁ ts (for exanpl e cal cium and nmagnesi um sal ts) and

ammoni um sal ts derived from ammoni a or organic amnes having | to 16 carbon

atons, such Sedts whizh avsaprefsfredfoa ths| porpones 9f rtlwrmmﬂ ipventiethyrk @hysmdogicile a¢vgptalbie ne,

triethyl . ne
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di benzyl am ns, noNsmteyfonmhqtrhmtdutieal applpations ehut k:grsbanased &&Whmpiedfoamommgrod

N- et hyl pi perlgllf Sh Sol vat ¢ ef.er tf10r t he purposes of the invention to

t hose forms B ¥ ?:E)Wﬁﬁ 2 8" nventi on  which forma conplex in the
solid or liquid state by coordl nation with solvent nol ecules. Hydrates are

a speci al f ofhysiologissllyvatgsablensaibivihe thﬁpcﬁﬁdﬁﬁﬂtﬂﬁiﬂv&ﬂioﬁ&ﬂﬁﬁﬁlemﬁ@admm Baltat er .

30 For the pur

es .of the present ntion Iess |f| gy grwse
the subst | t GBS RSige GHERoRT Gy B o 1o Sl Ssro anig| 6. ang
"al kyl" 19 alygsyomidlakil anthie ﬁd&ylihﬁﬁ}ihbﬂ@)éhd,akdéhhhﬁddﬁlfdﬂbyhmd, ethanesulfonic acid,
toluenesulfonic acid, benzenesulfonic acid, naphthalenedisulfonic acid, acetic acid, intfluoroacetic
acid, propionic acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid and

benzoic acid.

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

ethylenediamine and N-methylpiperidine.

Solvates refer for the purposes of the invention to those forms of the compounds of the invention
which form a complex in the solid or liquid state by coordination with solvent molecules. Hydrates

are a special form of solvates in which the coordination takes place with water.

30  For the purposes of the present invention, unless specified otherwise, the substituents have the

following meanings:



al kyl am nosul fonyl and al koxycarbonyl are a straight-chain or branched al kyl
radical having generally | to 6, preferably 1 to 4, particularly preferably
| to 3, carbon atons, by way of exanple and preferably nethyl, ethyl,
n-propyl, isopropyl, tert-butyl, n-pentyl_agnd n-hexyl. 5 Al koxy is, by way
of exanple and preferably, nethoxy, ethoxy, n- propoxy, isopropoxy,

» I

. tert-butoxy, ,n0 % §anhno;r§d@cai
r)

havi ng one O
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N- et hy| - N- nangipepsrAtaytinetby], dhin, slqm@py%prbbyﬂ terE-BRYH n-pel BRI n-hexyl.
N-tert-butyl - N—nethylanlno N—et yI N-n-pentyl am no and

N n- hexyl - N- net hyl am no. amno s, for exanple, a nonoal kyl am no
radi cal  havi AkoRY i pyvay of B’&?ﬂ‘l’é& a&ﬁg’r%wbéy aEOKY; (e 01h §-PrIPR, dSIPTOPRRY} RGPk ac h
case | to Slgﬁ&ggpmﬁﬁpﬁgoﬁ@r al kyl substituent. Al kylsulfonyl is, by way of
exanpl e and preferably, nethylsulfonyl, ethylsulfonyl, n- propylsulfonyl 15
i sopropyl sul fonyl, tert-butylsulfonyl, n- pentylsulfonyl and n- hexylsulfonyl
Al kyl am nos uﬂﬁﬁwﬂl iss arppllcglpning Fadierlniisne Pam Y twp Al L abstitsiis fghosmandspendomly At ky |

substi tuent Sm{eCEyfmﬂ syndapepdently 84 preRrBRO 5;?mr}ay ew@mnm{o SRR d

preferably nethy an1nosu|fony| et hyl annnosul f ony n- propyl an1nosu|fony|
|sopropylan1m@®m3ﬁaﬁwt ﬂ@T@ﬁﬁumean1n@§mﬂﬁumy nh@p@mmyiamhﬂ%ﬂnﬂmwwm

n- hexyl t ul fonyl ,
20 N-et h;?/(fn I\ﬁw%@ am ﬁoﬁﬂg}l %MI@ ‘?hyl %r nﬂ#ﬁo@% OIW" Fopropit’
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Crs 3l oyt RS o Pt Y oS fiho ol e o D B0 ot Skilaing o
havi ng 1 to Rdicdhbaip iataiBase @3 ciradnlaydnaperaisUbdbetiydnt.r adi cal having in each
case | to 3 carbon atons per al kyl substituent. 25 Al kyl carbony+l is,
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pr opoxycay bogyprepylstid pmm@mm@yh,peﬁ@}emfohylmma{ymm1 n- pent oxycar bonyl
and n-hexoxy- carbonyl. Aril is a nono- to tricyclic aromatic carbocyclic

radi cal havin enerall 6 to 14 ca n atons; by 30 way of exanple and
pref erabl y &_&%ﬂ_ﬁ%ﬁéﬁﬁm alky %ﬁ.‘gﬁ‘{l havmg one or two alkyl substltrtrlgnts (chosen

independently of one another), by way of example and preferably methylaminosulfonyl,

=

ethylaminosulfonyl, n-propylaminosulfonyl, isopropylaminosulfonyl, tert-butylaminosulfonyl, n-
pentylaminosulfonyl, n-hexyl-aminosulfonyl, N, N-dimethylaminosulfonyl, N, N-diethylaminosulfonyl,
20 N-ethyl-N-methylaminosulfonyl,  N-methyl-N-n-propylaminosulfonyl,  N-isopropyl-N-n-propyl-
aminosulfonyl, A-tert-butyl-N-methylaminosulfonyl, N-ethyl-N-n-pentylaminosulfonyl and N-n-
hexyl-N-methylaminosutfonyl. C,-C;-alkylaminosulfonyl is, for example, a monoalkylaminosulfonyl
radical having 1 to 3 carbon atoms or a dialkylaminosulfonyl radical having in each case 1 to 3

carbon atoms per alkyl substituent.

25 Alkylcarbonyl is, by way of example and preferably, acetyl and propanoyl.

Alkoxycarbonyl is, by way of example and preferably, methoxycarbonyl, ethoxycarbonyl,
n-propoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, n-pentoxycarbonyl and n-hexexy-
carbonyl.

Aryl is a mono- to fricyclic aromatic carbocyclic radical having generally 6 to 14 carbon atoms; by
30 way of example and preferably phenyl, naphthyl and phenanthrenyl.

Halogen is fluorine, chlorine, bromine and iodine, preferably fluorine and chlorine.



Hal ogen is fluorine, chlorine, bromne and iodine, preferably fluorine and
‘chlorine. -5 A synbol * on a carbon atons neans that the conmpound, with
respect to the configuration at this carbon atom is present in
enantiomerically pure formwhich, for the purposes of the present
.dnvention, is to be understood as neaning an enantioneric excess of nore

than 90% (> 90%.ee). Preference is qiv to those.conpounds of .the .fornula
(1) in whi chiggmtﬁr eOBraecéuebn sa{aﬂlﬁénr?y $ tﬁ@%"oﬁﬁ’ﬁ e“’é‘ﬁt’i‘%ﬁ?“?fﬁ%ﬁ‘: 1grapen §%s
subst i t uent scarboh eiten,tib @reserh Sh iehattioinsricatty uicefons tvttich, Telee pdgtdsyofahe pfegent
another fromthe group copsisting of Ct-C6-alkyl, Ct-C6- al koxy, [ boxyl,
1 G- al ky ! CRVBG 1510 Be SRBTIGOR A3 PEshscH ST PPRA SHGFO AT P e 5.

chl orine, brom ne, cyano, hydroxyl, am no, C, -C6-alkylarnino and nitro, or

two of the spibftehielieBiven @nhdsheonpidaidslof trdbeala (HagehiRr Wi th the carbon atons
to which 10 they are attached forma 1, 3-di oxol ane and any third

substituent present is selected independently from¢the grou ntioned, R
repr esents h‘@’dr oJERTESeRE ngg'lyg}vﬁw maype @é’-sgﬁ“??ﬂ@ R %%-S@%S-“&Fﬂ&ﬂ ‘f"?ﬁrg&‘eFFtlfBPFWé or
chlorine, R2 reprgsanctdidpageily ofonddotekibdm te grévdBhd@RY of C,-Ce-alkyl, C;-Co-

Cl-C3-al kylthio, fluorine or chlorine, R3 represents C -C4-al kyl, cyano,
fluorine, chlori ridgkoxki earlpxyl (GiiGerpbivisadom Colos-alkaxyearbaryl. ariypremptipn Fluorigs;

one of the radi cahfie, bréfin@RenBhyafRYESARbC,E 6%&1&9;%3&@ s al kyl,

C, - C3-al koxy, cyano, halogen,” nitro or trifluoromethyl and the other two
together with the carbon atons to which they are attached forma )
cycl opent ane ri ngerdwo af By shbsibraiE on thenphenyl gadiep] pagptherswith the lsyrbipogtems &r which

methyl, Rp represg %ehMQEl%Qﬁaﬂg@Glﬁ y’ﬁ%ﬁﬁ‘?%ﬁd Qﬂr%gﬁf@(%ﬁﬂimen%ﬁ@ﬁta{sk&&fwd

car boxyl, am nocarbonyl, tri ronet uoril orine, cyano,
hydr oxyl or ni tr opdegendenthy feane fhe grawp dreotymed, C1- C3- al kyl, C1- C3- al koxy,
fluorine, chlorine, cyano or hydroxyl 25 and R8 represents hydrogen,

C3- C3- al kyl , 51CF- C3- rén lor i I - : Agpng
t hese, part i%ul a?é%rr@eﬁ&eg)rﬁidr{g%énrg‘ %ﬁna\?]grllcdfq'bégta#ég% Cﬁ?ﬁ%ﬁﬁﬁﬁ & O@Eﬁﬁéjcp E)r mila (T),
i n which

R? represents hydrogen, C,-C;-altkyl, C,-Cs-alkoxy, C,-C;-alkylthio, fluorine or chlorine,

R’ represents  C;-C;-alkyl, cyano, fluorine, chlorine, mnitro, trifluvoromethyl or
15 C;-Cs-alkylsulfonyl,

ar

one of the radicals R', R? and R’ represents hydrogen, C,-Cs-alkyl, C,-C;-alkoxy, cyano, halogen,
nitro or trifluoromethyl and the other two together with the carbon atoms to which they are

attached form a cyclopentane ring or a cyclohexane ring,
20 R*  represents hydrogen or methyl,
R®  represents hydrogen,

R®  represents C,-Cs-alkyl, C,-Cs-alkoxy, carboxyl, aminocarbonyl, trifluoromethyl, fluorine,
chlorine, cyano, hydroxyl or nitro,

R’ represents hydrogen, C,-C;-alkyl, C,-C;-alkoxy, fluorine, chlorine, cyano or hydroxyl
25 and
R® represents hydrogen, C,-Cs-alkyl, C,-C;-alkoxy, fluorine, chlorine, cyano or hydroxyl.

Among these, particular preference is given to those compounds of the formula (I), in which



-6 Ar represents phenyl which may be substituted by 1 or 2 substituents,
where the substituents are selected independently of one another fromthe
group consisting of methyl, nmethoxy, fluorine and chlorine, R represents
hydrogen, nethyl, methoxy, nethylthio, flyorine or chlorine, 5 R2
represents hydrogen, R3 represents nethyl,” isopropyl, tert-butyl, cyano,
fluorine, chlorine, nitro or t.rifluoroneth R4.,repr.esents hydrogen, RS

" represents :}Vdr oaesegg Phepyl which may ?ﬁ"ﬁg@'é%‘%%)]ilof ZP\?%BP’FNE',“%FF%%F F%’ét,‘maﬁno
or hydroxyl, 10 afé seleetpd asleptngerily df g ihotel fromEhd S04 s@idisEng WGhaE® Nmethoxy,
fluorine or chlorjne. A .these, particular preference is also given to

t hose conpounds O?Wénggﬁgﬁ?ea (1), in which Ar represents phenyl which may
be substituted by 1 or 2 substituents, where the substituents 15 are

sel ect ed | ndependgiskits Riarais, ARG QRINMIGNAUA: 098Ik ng of et hyl.

nmet hoxy, fluorine and chlorine, R represents hydrogen, nethyl, methoxy,
met hyl thi o, fluorine or chlorine, R2 represents hydrogen, R3 represents
net hyl , ter R but yepresegtapytrogenuori ne, chlorine, nitro or trifluoronmethyl, 20
R4 represents hydrogen, R$ represents hydrogen, R6 represents am nocarbonyl,

fluorine, chisori Rgyrese@ROPr ishepeMt-butyRoyah& RIuSSF) EiflofedtiRg 8 RN 6kométh{A8
represents hydrogen, fluorine or "chlorine.” Anong these, very particul ar

preference is given to those conpounds of the fornula (1), in which Ar
represents phenylremgfeathbydiggene substituted by | or 2 substituents, where the
substituents

R’ represents hydrogen,
R® represents aminocarbonyl, fluorine, chlorine, eyano or hydroxyl,
10 R’ represents hydrogen
and
R represents hydrogen, fluorine or chlorine.
Among these, particular preference is also given to those compounds of the formula (I), in which

Ar represents phenyl which may be substituted by 1 or 2 substituents, where the substituents
15 are selected independently of one another from the group consisting of methyl, methoxy,

fluorine and chlorine,
R! represents hydrogen, methyl, methoxy, methylthio, fluorine or chlorine,
R? represents hydrogen,
R? represents methyl, tert-butyl, cyano, flucrine, chlorine, nitro or trifluoromethyl,
20 R represents hydrogen,
R’ represents hydrogen,
RS represents aminocarbonyl, fluorine, chlorine, cyano or hydroxyl,

R’ represents hydrogen



are sel ected independently of one another fromthe group consisting of

met hyl , methoxy, 5 fluorine and chlorine, R represents hydrogen or

met hoxy, R2 represents hydrogen, R3 represents nethyl, tert-butyl, chlorine
or trifluoronethyl, R4 represents hydrogen, 10 R5 represents hydrogen, R6
represents am nocarbonyl or fluorine, R7 represents hydrogen and R8

. represents drogen or, fluoring. .15 Pref.erence is also given to those
conmpounds o?gt heg?péﬁsenrﬂfléyd(ﬁ?’qﬁlﬁm cl’rcghl%ﬂne‘represents hydr ogen, nethyl,

met hoxy or fluorine. Anong these, particular preference is given to those
conpounds ofArbdng tiese, werdy pafit)lar preferatiiedhgiRn to theye esepotusds wethh Gopniafnchevhedhce 1S
al so given to those conpounds of the fornmula (1) in which R is attached to

the 20 phenyl ring via th asition ortho he.,pai nt of attachnment of the
phenyl ri ng%For rﬁﬁe%ﬁwﬂfyﬁe‘g}l@? mf“hge B’\bgg‘%tﬁ% 8¥ E\%ﬁtsﬁﬁﬁt,umftﬁé” Belatﬁ'f Fr’rLg’F“mems
attachment of thereaRond indepBdSitlh S bhdlimdthebtomaht gralys cdRsistidgofanddhy] Raethdkyf O
be understood as nreani ng the carbon atom of the phenyl ring which, according
to formuPa (1), Beerngapdchledns o one of the two nitrogen atoms of the

di hydroqui nazoline. Particular preference is given to those conmpounds of the

formula (1) ,RU N Wr&bnifhydréeh 8SB&théxy, 25 Methoxy and R is attached to the
phenyl ring via the position ortho to the point of attachment of the phenyl

ring. -8 Preference is also given to those conpounds of the formula (1) in

which R repf esemtrEcsalsEREs™ Pref erence is al so given to those conpounds of
the formula (1) in which R3 represents trifluoronmethyl, chlorine, nethyl,

i sopropyl org’t er tedpdib-Mb me Wﬁ&.ﬂu?ﬁ%ﬁ}oﬁ%ﬂﬂiﬁwﬁﬁe@ﬁpference is given to
t hose conpounds of the formula (I) in which R3 5 Trepresents

trifluoronethyl, chlorine or methyl.
R represents hydrogen,

10 R represents hydrogen,
R® represents aminocarbonyl or fluerine,
R’ represents hydrogen
and
R®  represents hydrogen or fluorine.

15  Preference is also given to those compounds of the formula (I), in which R' represents hydrogen,

methyl, methoxy or fluorine.

Among these, particular preference is given to those compounds of the formula (I), in which R’

represents methoxy.

Preference is also given to those compounds of the formula (I) in which R' is attached to the
20  phenyl ring via the position ortho to the point of attachment of the phenyl ring. For the purposes of
the present invention, the point of attachment of the pheny! ring substituted by radicals R’, R? and
R’ is to be understood as meaning the carbon atom of the phenyl ring which, according to formula

(I), is attached to one of the two nitrogen atoms of the dihydroquinazoline.

Particular preference is given to those compounds of the formula (I}, in which R' represents
25 methoxy and R' is attached to the phenyl ring via the position ortho to the point of attachment of
the phenyl ring.



Anong these, very particular preference is given to those conmpounds of the
formula (1) in which R3 represents trifluoronmethyl. Preference is also
given to those conpounds of the forrmula (1) in which R is attached to the
phenyl ring via the position ortho to the point of attachment of the phenyl
ring and R is attached to 10 the phenyl ring via the p05|t|on neta to the

t of att t b, Lh te to that
O R Par RO AD L Bt bR B PR el of PrictuBRTh ph thot RO PBRIR e (1)

in which R is attached to the phenyl ring via the p03|t|on ortho to the
poi nt of at tPaeflareret i1s0hlsd @*vqnh&:nyﬂosd icmgmeBs fo€ pthe Soriuta (1)1 inf IvHidk OR'E kdpydsents

chl orine or ﬁad : @wﬁrg(:hed e phenyl ring via the position
nmeta to 15 ‘éoréﬂ?t 0“3‘61’% HPTEY ‘trh‘et nyl ring, which positionis
opposite to that of RI. Anong these, particular preference is given to those
conpounds ofAhéig these pricular JorefdtetBii€ BiveR tol thoseabinGas of Mre tib@nuph@nitl whitg® vi a
the position ortho to the point of attachnent of the phenyl ring, R3

repr esent’s trWrFﬁeﬁ%PHH@fWhyaﬁBl°me?T§m§tyt -ached to the phenyl ring via the
position neta to the point of attachment of the phenyl ring, which position
i's opposite Arﬁo&gﬂﬂése Qfer)%a-mc%(hr Bfadr&1c8 RCAvénSto WMoz c&phRfdst T the RaRulS AFROWRES Of
the formula (1) whi ch R4 and R5 represent hydrogen. Preference is also
given to thd%é%@ﬁﬁﬁéﬁﬁt!‘@mﬁ’feﬂﬂhe formula (1) in which R6 represents fluorine.
Particul ar preference is given to those conpounds of the fornmula (1) in

Whi ch R6 T epsegileSis atsbtg%anrte R cRfpdunds eﬁthgmutab@i ir] WritRRMY Guadndd hagbed
to the aromatic radical of the di hydroqw nazol i ne reference 1s also given
to those cormbewdiag vt theiposition erthodo (mpotnhofm@memmfﬂwet%nnswﬁnw@md to
Anong th ,

Formil a 11 eRionl e BE BOSIRIAT, | anphabrRachitBn s FRTRBHT e Uit Beiven

t hese, very ipapposiub et pfiRf erence is given to those conmpounds of the forrrul a
(1) in which R8 represents hydrogen. Preference is also given to those

conmpounds  of he for tg) qq/m ch AL nEDF ES /AL 5}

substituted th 1@ |"rterﬁg°n Dund% ﬁfrtﬁ l?ll Ito( en%{’ks“cg\rﬁglssae gtodtg
i ndependent Ighenylmngfwa)ﬂe p@sidbm erthd reothe tpot 9f ettiphmen wif hd pl@nydfnmmhyépresents
met hoxy, fl uohhor}gmgtﬂ)q &ﬂorme og thethyl and R’ is attached to the pheny! ring via the position meta to

15  the point of attachment of the phenyl ring, which position is opposite to that of R’

Among these, particular preference is given to those compounds of the formula (I) in which R' is
attached to the phenyl ring via the position ortho to the point of attachment of the phenyl ring, R®
represents trifluoromethyl and R* is attached to the phenyl ring via the position meta to the point of
attachment of the phenyl ring, which position is opposite to that of R'.

20 Preference is also given to those compounds of the formula (I) in which R* and R’ represent
hydrogen.

Preference is also given to those compounds of the formula (I) in which R® represents fluorine.

Particular preference is given to those compounds of the formula (I) in which R® represents

fluorine and R® is, as described in formula



The particular radical definitions given in the respective conbinations or
preferred conbinations of radicals are, independently of the conbi nations
of radicals given in each case, also replaced by radical definitions of

ot her conbinations. Very particular prefergnce is given to conbinations of
two or nore of the preferred ranges 15 nentioned above. The invention

. furthernore provides a process for pgeparing the conpounds of the formula

(1), which conprises reacting conpofjnds of the gbrrmula -10 in which Ar, R

R2, R3, RRL R5, R5, R and RS are as_4efined gheye and RO represents al kyl,
preferably methyl or ethyl or t ] h _hases or acids. In the
case of nethyl and ethyl, the d 0 IB carried out using bases
ininert solvents, preferably i gnge of fromroom
tenperature to the reflux tenpe he sol'vent, at atnospheric
pressure. Suitable bases are, L& | nptal hydroxides, such as
sodi um hydroxide, lithium 10 hydrpxi de or pQot rBm hyidy oxi de, or al kal i
metal carbonates, such as caesi umRarbonat e\ so0 NQ$1carbonate or potassium
carbonate, if appropriate in aqueous sol utiod;™prefA@rence is given to
sodi um hydroxide in water. Inert solvents aRe, for exanple, ethers, such as
1, 2-di net hoxyet hane, di oxane, tetrahydrofuran, glycol dinethyl ether or
det hyl ene gl ycol dinethyl ether, alcohaols, such as nethanol, ethanol, n 15
propanol , i stpeksantbr aroatsfadicedl|of e diyproaminazalieg . or ni xtures of sol vents;
preference is given to dioxane or tetrahydrofuran. In the case of
tert-butyl, pRRrEAS his®BivitoURREEFPNndsRT fe SSRKLTIUS WRZh ﬁcl‘egﬁ:sén@s Hydfgtn.
solvents, preferably in a tenperature range of fromOC to 40C, at
at nospheric pressure. Here, suitable acids are hydrogen chloride in di oxane,
hydr ogen br thescq partisular Jesferense is goen fq tpgrotonmeunds of hei flgmya R ihyhish&
chIoride.SThﬁgQQﬁgqgmg enOfneth{iCor QbAel @ (U) are known or can be prepared by
reacting conpounds of the formula

Among these, very particular preference is given to those compounds of the formula (I) in which

R® represents hydrogen.

Preference is also given to those compounds of the formula (I) in which Ar represents phenyl
which may be substituted by 1 or 2 substituents, where the substituents are selected independently

10 of one another from the group consisting of methyl, methoxy, fluorine and chlorine.

The particular radical definitions given in the respective combinations or preferred combinations
of radicals are, independently of the combinations of radicals given in each case, also replaced by

radical definitions of other combinations.

Very particular preference is given to combinations of two or more of the preferred ranges

15  mentioned above.

The invention furthermore provides a process for preparing the compounds of the formula (I),

which comprises reacting compounds of the formula



-11 in which R, R, R and RO are as defined above in a two-step reaction
initially wth conpounds of the fornmula (IV), 5in which R, R2 and R3 are
as defined above and then with conmpounds of the formula 10 in which Ar, R4
and R5 are as defined above. Both steps ofzthe reaction are generally
carried out in inert solvents, preferably Iin a tenperature range of from
~roomtenperature to 100C, at atnnspherkp pressure. In the second step, if
appropriate, silica gel is added to th¢ reaction ngtture. The reaction is

ggnated hydr ocar bons,
tetrachl ori de,
trichl oroet hane, tetrachloroeth%ne <
trichl oroet hyl ene, ethers, suctR=eastd
1, 2-di met hoxyet hane, 5 di oxane, te 9 |ycopl dimethyl ether or
det hyl ene gl ycol dinmethyl ether, ®Ydrocar , Ras hgpzene, xylene,

t ol uene, hexane, cycl ohexane or mneral oil frlggti gns, or other solvents,
such as di net hyl f ormam de, di net hyl acet am de, ontArrile or et hyl acetate,
or m xtures of solvents; preference is givenRo nethylene chloride. The
conpounds of the fornmula (IV) are known or can be synthesized by known
processes fromthe 10 corresponding starting materials. The conpounds of
the fornul a igpwhichre known or can be synt hesized by known processes fromthe
correspondi ng starting materials, for exanple by a Buchwal d-Hartw g reaction

according to € p2 hgsi i in:. CG Frost, P
l\/ls\ndoncafJ J.AlI e’% Sﬁég%ﬁ ’g’rlgﬁﬂ&ggﬁgé ?éﬁn&%%oé\r@ﬂ 515-2623) :

etkane or
, H%thyl tert-butyl ether,

R°  represents alkyl, preferably methyl or ethyl or tert-butyl,
5  with bases or acids.

In the case of methyl and ethyl, the reaction is generally carried out using bases in inert solvents,
preferably in a temperature range of from room temperature to the reflux temperature of the

solvent, at atmospheric pressure.

Suitable bases are, for example, alkali metal hydroxides, such as sodium hydroxide, lithium
10  hydroxide or potassium hydroxide, or alkali metal carbonates, such as caesium carbonate, sodium
carbonate or potassium carbonate, if appropriate in aqueous solution; preference is given to

sodium hydroxide in water.

Inert solvents are, for example, ethers, such as 1,2-dimethoxyethane, dioxane, tetrahydrofuran,
glycol dimethyl ether or diethylene glycol dimethyl ether, alcohols, such as methanol, ethanol, n-
15  propanol, isopropanol, n-butanol or tert-butanol, or mixtures of solvents; preference is given to

dioxane or tetrahydrofuran.

In the case of tert-butyl, the reaction is generally carried out using acids in inert solvents,

preferably in a temperature range of from 0°C to 40°C, at atmospheric pressure.

Here, suitable acids are hydrogen chloride in dioxane, hydrogen bromide in acetic acid or

20 trifluoroacetic acid in methylene chioride.

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

formula



15 Buchwal d-Hartwi g reaction: CH3 BINAP + TI T . ~N~,/-,,, CHs toluene The
Starting materials required for this purpose are known or can be synthesized
by known processes fromthe corresponding starting materials. The conpounds
of the formula (111) are known or can be_QEgpared by reacting conpounds of
the 20 formula in which -13 R6, R, R and RO are as defined above with

. triphenyi phosphi ne and carbon tetrachlori;e. The reaction is generally
carried out in inert solvents, in the pregience of a base, preferably in a
tenperature range of fromroomtenperaturg to,EE)C, at atnospheric pressure.
5 Suitable inert solvents are, fpr exanple, @thers, such as diethyl ether,
met hyl tert-butyl ether, 1, 2-dRnethox di oxane, tetrahydrofuran,

gl ycol dimethyl ether or diethyl ‘thyl et her, hydrocarbons,
such as benzene, xylene, tol uBme blexane or mneral oi
fractions, or other solvents, su S or mam de, di net hyl acet am de,
acetonitrile or pyridine; prefﬁ;ence i 4 Q ac nitrile. 10 Suitable
bases are, for exanple, alkali tal and al'Rglinélearth netal carbonates,
such as cesium carbonate, sodium carbgaste - assi um car bonate, or

am nes, such as triethylam ne, diisoy et hy¥am ne, N net hyl nor phol i ne or
pyridine; preference is given to trie am ne. The conpounds of the fornula
(VI) are known or can be synthesized by~Known processes fromthe
correspondi ng starting materials, for exanple by a Heck reaction or a
Wttig-Horner ﬁegction, 15 according to the synthesis schenes bel ow. Heck
reaction: HBEMIYPO CH3 + Ilo Wttig-Horner reaction

RS, R’, R® and R® are as defined above

it a two-step reaction initially with compounds of the formula

R
R
(Iv),
/// N R3
5 o]
in which
R!, R? and R’ are as defined above
and then with compounds of the formula
HN/>’R4

10 inwhich
Ar, R* and R’ are as defined above.

Both steps of the reaction are generally carried out in inert solvents, preferably in a temperature
range of from room temperature to 100°C, at atmospheric pressure. In the second step, if

appropriate, silica gel is added to the reaction mixture, The reaction is preferably carried out with



H3C--1 HC O Q~ 11 0 Pd(QAc)21 P(o-Tol)3, NEt3 acetonitrile + 3 p- Y CH3
LioH1 THE a~,CH3 0,CH3 20 The starting materials required for this purpose
are known or can be synthesized by known processes fromthe corresponding
starting materials. -14 The preparation of,the conpounds of the invention
can be illustrated by the synt hesis scheme™ bel ow. Synthesis scheme 0 CH3

. PPh31 CCl 4 wl\éllzlt(—upbgﬁBe%eFHs H%lesecondst%_.l?’ 1 N NaCH d ioxane 91 CF3 H3

Suitable inert solvents are, for example, halogenated hydrocarbons, such as methylene chloride,
trichloromethane, carbon tetrachloride, trichloroethane, tetrachloroethane, 1,2-dichloroethane or
trichloroethylene, ethers, such as diethyl ether, methyl tert-butyl ether, 1,2-dimethoxyethane,
5  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 dimethylformamide, dimethylacetamide, acetonitrile or ethyl acetate, or mixtures of

solvents; preference is given to methylene chloride.

The compounds of the formula (IV) are known or can be synthesized by known processes from the

10 cormresponding starting materials.

The compounds of the formula (V) are known or can be synthesized by known processes from the
corresponding starting materials, for example by a2 Buchwald-Hartwig reaction according to the
synthesis scheme below (review in: C.G. Frost, P. Mendonca, J. Chem. Soc., Perkin Trans I, 1998,
2615-2623):

15  Buchwald-Hartwig reaction;

Pd,dba, / HN’\
BNAP

(A
k/NH toluene U

The starting materials required for this purpose are known or can be synthesized by known

processes from the corresponding starting materials.

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

20  formula

(VD,

in which



CH3 OCN' v -CF3 5 The conmpounds of the general formula (1) of the invention
show a surprising range of effects which could not have been predicted.
They show an antiviral effect on representatives of the group of the Herpes
viridae (Herpes viruses), especially on cytonegalo viruses (CW), in
particular, on human cytonegal ovirus (HCNY).. Areas of indication which may.
be nentioned by way of exanple are: 10 1) Treatnent and prophyl axis of HCW
. infections igs At RS et Sl Sefihilabidel | S, pneunonitis, gastrointestinal
infections). 2) ‘Treatment and prophyl axi s of cytomegal ovirus infections in
bone-marrow and organ transplantations which devel op often |ife-threatening
HCW pneunonyith &ipkgnyPhesphing pid Gagbon teirgehleridet r oi nt esti nal and system ¢ HOW
infections. 15 3) Treatnent and prophylaxis of HCW infections in neonates
and infants. eat £ idd\ i i S ohan =15
5) Treat mnt@rei%%gs{%@ggﬁ gﬁﬁfﬁ&y%nosuwg’gy&f%&ﬁeﬁ%ﬂ%s ass’(LjD(r:él%%tQ%gnb\nat h
cancer and tempersturetringe abfrom gjonmMemperatmretto 50°CHaNmesphdriciprssicancer patients
with the aimto reduce HCW-nedi ated tunor progression (cf. J. GCnatl, et
al., FE M gr.obi i 9-710) e.pre t. lnvention
further N?r ovfudtggs)le ﬁ %eggﬁos@%}éf ﬁ%ﬁ%?ggarinﬁé%ﬁet s ?sbfs uctZl he ‘lﬁ(r:\tggn?t?%’n%? tg¥1 tte‘ﬁ' u'iyk gatnent
and/ or pr ophy2-diniethoafetithng e dorme, aapbgdrafulay, glycohfdéndthyd nathesi bh ditiyleae Sglydoh
parti cul ar t‘ge ¥1i lru1§e|s_‘g men%i onedhab ve andl th(gli nfective dl?%eases caus?d
by these i nfSEFYEhEher, Rydiacarpans, fych 45 © XY YR o5 tiiae PSTBSE as
i ncl udi ng bosih fradtiohs) foe Gitlicd Rolwéritd) sachvas dithetortathidee SR IHGRLVERHAEYacaBnitrile or
infection with a virus. 10 The present invention also provides the use of

the conpound®Tgfe; MefelepsrdhEVTHOPEHONRE: t r eat nent  and/ or prophyl axi s of
di sorders, in particular the disorders nentioned above. The present

inventi ory al SiBtable OYdesl e, fob exdafpte, Afkali i taC ARPAKNES eih Gl darboMEd, Blithia esium
preparing a nedicanepnt for,  the treatnent and/or prophyl axis of disorders,
in particul af2rioRgedsUBym eFELONAE NPT JREESIUP otAsbonate, ‘or amines, such as triethylamine,

diisopropylethylamine, N-methylmorpholine or pyridine; preference is given to triethylamine.

The compounds of the formula (VI) are known or can be synthesized by known processes from the
corresponding starting materials, for example by a Heck reaction or a Wittig-Homer reaction,

15  according to the synthesis schemes below:

Heck reaction:

o Br Ed(o‘\c)z’ o
o-Tol),, NE
H2 04\“/ \CHS + ( )a t -
acetonitrile
o} NH,
F NH,
F
Wittig-Horner reaction:
O
— CH
H,C 0 LIOH / (O
F H o4 Hacvo.\p O\CH THF F
I 3 —
0]

NO,

NO,

20 The starting materials required for this purpose are known or can be synthesized by known

processes from the corresponding starting materials.



15 The conpounds of the invention are preferably used for preparing

hredi canents suitable for the prophylaxis and/or treatnent of infections
with a representative of the group of the Herpes viridae, in particular a
cytonegal ovirus, in particular the human gytornegal ovirus. The present
invention also provi des a nmethod for the treatnent and/or prophyIaX|s of

. di sorders, I a
ant|V|raIIy e ﬂg a%@gHgﬁgbﬁ% &?h?ﬁégg%h%ounéh%%gg %Bqugiﬁ 3§n &cms$ﬁemc
present invewrtawon al so provi des nedi canents conprising at | east one conpound
of the invention and at |east one or nore further active conpounds, in
particul ar f§rd£ggm5reatnent and/ or prophylaxis of the disorders nentioned
above. ACtlvémCUﬂpUU%%% suitable for conbinations are, by way of exanple
and preferably: antiviral active conpounds, such as gancyclovir or
acyclovir. 25 The confounds of the invention cgn act systenically and/or

| ocally. For this purp 8 gGH;t hey can be admnigdtergd in a )t abl e way, such
as, for exanple, by |fhe oraJPmbé Eht eral , fon@f y,’ nasz ubl i ngual ,
lingual, buccal ~wectal, derMgi/ChClnsder conj unct$Nal or Gejc route, or
as inplant or [stel For these adni ni st on routes, it is possible to
adm ni ster the Cyf ds of the inventiong#np30,suitable adm nistration
forns. -16 Suitalple for oral administrati @an are khown adm ni stration forns
whi ch deliver the compounds of the |nven ion rapidlg and/or in nodified

form and which conprif- t he conpo f the inMgnt ik rystalline
and/ or anor phous andLe%.dftsol ved fb\DN h o, tabl ets
(uncoated or coated taBIets, for exanpl bl ets : centeric
coatings or coatrimgs which~dkssol ve 5 sl or ubl e and which
control the relgasse of thd pou T nt i h e€ts  which

sugar-coated tablets, gramules, pellets, powlers, enul sions, i ons
aerosol s or solutions. Pafenteral.admnistration can take place w't

avoi dance of an adsorpt'i'% te exanple 10 intravenously,
intraarterially gyl lak |y, &aspinally or intralunmbally) or with

i ncl usi on of abggidk! O _gxanpl e”i*ntranuscul arly, subcutaneously,
i ntracut aneously;—pefcu GS intraperitoneally). Admnistration

forms suitable for parengeral ;ﬁgigisifatéﬂp are, inter alia,
F

5  The compounds of the general formula (I) of the invention show a surprising range of effects

ha . 1 s ) eH,
films/lyophylisates, capsules (for exanple Hart or soft ge afll;ggﬁzules)

I
jab)

which could not have been predicted. They show an antiviral effect on representatives of the group
of the Herpes viridae (Herpes viruses), especially on cytomegalo viruses (CMV), in particular, on
human cytomegalovirus (HCMV),

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

10 1 Treatment and prophylaxis of HCMV infections in AIDS patients (retinitis, pneumonitis,

gastrointestinal infections),

2) Treatment and prophylaxis of cytomegalovirus infections in bone-marrow and organ
transplantations which develop often life-threatening HCMV pneumonitis or encephalitis,

and gastrointestinal and systemic HCMYV infections.
15 3) Treatment and prophylaxis of HCMYV infections in neonates and infants.

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



preparations for injection and infusion in the formof solutions,

suspensi ons, enul sions, |yophilisates or sterile powders. 15 Exanpl es
suitable for other adm nistration routes are, for exanple, pharnmaceuti cal
forms for inhalation (inter alia powder ijghalers, nebulizers), nasal _
drops/sol utions/sprays; tablets to be admnistered lingually, sublingually
o eatooaL LY ) | L TRHRER Y FRiME BRI RS QL TR ion LR L A ol ank
eyes or ears, vagl nal capsul es, aqueous suspension ot ons, shaking

m xt ures), |i pophiahdecthsmppensi ons, oi ntnents, creans, transdernma

t herapeutic systens, mlk, 20 pastes, foans, dusting powders, inplants or

stents. The gonpopnds qf & inventiqn can be copverted into t at ed

admi ni strati @n fgﬁﬁ%qmcn?lh?fswmtsgwé S i R Y e ﬁ%dﬁlcﬁﬁf\;'ﬁg&megi ng
of inert, non-toxumor grbgessing ¢l l. Calatlyet alc FEPLSMlceobidspyi Heviawi BW4, TBN6S87).
auxiliaries include, inter alia, carriers (for exanple mcrocrystalline

cel | ul ose actose,. mannitol), solvents (for exanple_liquid. palyethylene

gl ycol s),° entHeiresFiLventiop éﬂt{é%é’F fg'efge ‘Effrth"v\‘fé’f’lpf"r'f&ls Qﬁg‘ﬁtﬂ? eqtiog torghe, stmgent
sodi um dodecytd/op g;k‘(fpﬁglﬁxis 8| dyse ¢S Qispticladl oflipRétRhs wWHhNHRES, (f PArticarath® vetuses

pol yvi nyl pyrrol idone), synthetic and natural polyners (for exanple al bumn),
st abi | i zer s meERtigpedogatr| Bdhe fRGtiya siseasss, shusers by decse mfectigns. dereiphsiasy anvigel
(for exanpl enfRQErORR e RESSBAE & iRdiding Both A RIRcHBH ABS) viARdnd 4 AVQKe caaRd/b9%an
odor - maski ng agents. The present invention furthernore provides nedi canents
conpri si ng anfectepsyittihersonpound of the 30 invention, usually together with
one or nore inert, non-toxic, pharmaceutically acceptable auxiliaries, and
their usg f ofpd ReseRULRARES 2185 PlobRBEHle 3ROYEhe boTRAR GHihe inberdiBs R tAY BChtment
advant ageous to admi nister on iIntravenous adm nistration anmounts of about
0.001 to 10 ang/okgrorhiledisefaisosdersbopartioularithe dis@dergmiefioned abigpedy wei ght to

achi eve effective -17 results, and the dosage on oral admnistration is
about 0.01 t : rahk 0, f e - y
mever t hel ess HaP SaRe A0tk BB RIS sk 3f ik botalfls o o BRRE 8 Trepaihe 7
menti oned, wpbeinfentcddrl theaweagményrandioo rpreghylame dlodigordeis,ght patidwlamithet digeridens
rout e, indiv%gH%$mJ§%agnse to the 5 active conpound, node of preparation and
time or interval “over which administration takes pl ace. Thus, it may be
sufficient in sonme cases to make do with | ess than the aforenentioned

m ni mal 1anolint omploards & thennednhien are gederabli esadpfoe preparmgtmedivatew s edtablesor the

exceeded. It prﬁﬁ}ézla{xﬂ; a}1h or t(raé/a%]ént 8; infections with & representative of the group of the Herpes viridae,

in particular a cytomegalovirus, in particular the human cytomegalovirus.

The present invention also provides a method for the treatment and/or prophylaxis of disorders, in
particular the disorders mentioned above, using an antivirally effective amount of the compounds

20  of the invention.

The present invention also provides medicaments comprising at least one compound of the
invention and at least one or more further active compounds, in particular for the treatment and/or
prophylaxis of the disorders mentioned above. Active compounds suitable for combinations are, by

way of example and preferably: antiviral active compounds, such as gancyclovir or acyclovir.

25  The compounds of the invention can act systemically and/or locally. For this purpose, they can be
administered in a suitable way, such as, for example, by the oral, parenteral, pulmonary, nasal,
sublingual, lingual, buccal, rectal, dermal, transdermal, conjunctival or otic route, or as implant or

stent.

For these admumistration routes, it is possible to admimister the compounds of the invention in

30  suitable administration forms.



adm nistration of |arger anmounts be advisable to divide these into a
plurality of individual doses over the day. 10 The percentage data in the
foll owi ng tests and exanpl es are percentages by wei ght unl ess otherw se

i ndicated; parts or parts by weight. Solvept ratios, dilution ratios and
concentration data of liquid/liquid solutions are in each case based on

vol une. -18 A. npl es .Abbr evi ati ons: NAP 2. 2" - bi s(.di.phenyl phosphi no)

1™ b mag TR TR A i SR ST TGS EH ecearpounds of

i oni zati on (thelinMBtion X1 arr i MEBIEBREM andlviiéh Dbrhpride teepmpRMiEsld Abnfien
DVSQ di net hyl sul@oxiqﬁ EA et hyl ac%%ate El electron inpact ionjzatigon (in
MB) ESI el dBCPEERPay™ ?fo%li'%rt%%ﬂd(qrﬁl yednfomRFHeTHiSE 1T XIS, fableds uacoaled gh
perfornmance doh@ilitshl @) OBt RAPIARBKts prbvildd With Whidei6 REAIBE QP LARRYs GAKR! BdovBSS
spectroscopy LDA lithiumdiisopropylamde m n m nutes n1F. mel ting point
M5 mass specl¢dseppi insolubie sndtwiyeh ¢oatrel the rolqasepfbe couurund of tainveatfmatiptdets

. : . | adiur
rHSﬁ ‘é” g_? ¢ (raoi WEGH n%g@g?%tre erEpﬁdl? Pk Bl AR, RN/ G IR Y afer B Hb AL Sy AR SGp IR T for

example Hart or soft gelatin capsules), sugar-coated tablets, granules, pellets, powders, emulsions,

suspensions, aerosols or solutions.

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

lyophilisates or sterile powders.

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

20  pastes, foams, dusting powders, implants or stents.

The compounds of the invention can be converted into the stated administration forms. This can
take place in a known manner with the mixing of inert, non-toxic, pharmaceutically acceptable
auxiliaries. These auxiliaries include, inter alia, carriers (for example microcrystalline cellulose,
lactose, mannitol), solvents (for example liguid polyethylene glycols), emulsifiers and dispersants
25  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 ascorbic acid), colorants (for example inorganic pigments such

as iron oxides) and flavor- and/or odor-masking agents.

The present invention furthermore provides medicaments comprising at least one compound of the
30 invention, usually together with one or more inert, non-toxic, pharmaceutically acceptable

auxiliaries, and their use for the purposes mentioned above,

In general, it has proved advantageous to administer on intravenous administration amounts of

about 0.001 to 10 mg/kg, preferably about 0.01 to 5 mg/kg, of body weight to achieve effective



Rt retention tinme (in HPLC) THE tetrahydrofuran TLC Thin-I|ayer

chromat ography -19 General LC-MS and HPLC net hods: Method 1 (anal yti cal
HPLC): columm: Kromasil C18 60 nmx 2 mm tenperature: 30C flow rate: 0.75
m | mn; nobile phase A: 0.005 M HC a4i rmtp;l e phase B: acetonitrile; _
gradlent 4 0.5 mn 98%A, - 4.5 min 10%A, *65mn10°/aA 5I\/Ethod2

. (preparative C I 250

m/mn; ti maﬁ)% gﬁd ﬁ{é’ %’g!]gﬁl% ggﬁtadmh ontloﬁfoggr?umg(oﬁgt}mes B a%ePr %I?T%t e ,to
nobi | e phasel(Bngfbg;efhnﬁyweighe; gradient: 1098 (3 mn) -> 909 (31 mn) ->
9098 (34 min) -> 1098 (34.01 min). Method 3 (LC—NB) colum: GonSil 120

ODS-4 HE, 5 Am__nobi | e phas + 1 m of 50%
strength f o?lﬁlnéayalb“ﬁ% FFBSOP? &P ewg‘.’ml TS?“”(;% & (Slﬁ‘f‘?tF q{oénv%ela'ﬂ?”nfff mensionedy
strength forgpafiatlyds agfudéetioBndf: thé® bBdyweigh) @dMinAuitiod 16118, hdR¥hal- respoBseMoNtheé 0YA
- 3.1 mn 10%A - 4.5 mn 10%A; oven: 55C, flow rate: 0.8 nil/mn; W

det ectior® 2FHYULRIPRIRG MefeBfPreparatior ahd tims grntepricoves whish admigisirasion takes place.
enanti oners, Ttﬁ@,r,b%fbb@umeﬂﬁh ‘som@ AeDio m&lﬂor\gﬁh by th the lakdrGRentiBeaS bl O
KBD 8361 (420 nm X based on the sel ector

pol y( N- met haamopntjvhereas ip gthptrasqs theaypperlinaitvinertioned ransh be excerded. IDBE; inMistive of

phase: nethy t QodeS

di ssol ved i nidnn;é‘?%ﬁn%l?gfg}%tt y{nnl?srlﬁer/ e%ﬁfg FD (ﬁgg%?l g?%forg %‘w of‘%f?d(]ﬂgﬁiﬁ ose
(preparati veoﬂePlhe)iay colum: Gontil C18, 250 nmx 30 mm flow rate:

m/mn; time per run: 38 mn; detection: 210 nm nobile phase A water W|th

0.1%forpc i Ll hase. B. . ityrile- . gr

oo (3100 e ereg By B8 TolowBE RO Kigkplel B gt i hieht less
HPLC) : i nst rathewise indRakdO@rteiot i&nr@hpwé@mte (Sbivem ratve| dilation tsricawms icbnd@frativB dat® 0
nmx 2 mm ClD411 of water, nobile phase
B: acetoni t?ﬁq@l%l@@cﬂ’élﬁ?l{% lﬂf?‘Fhf@/%%aﬁd |_iHmET%B 4.5 nin 9098, 9 min
909B; flowrate: 0.75 mlImn; tenp.: 30C detection: LTV 210 nm 25 Met hod
7 (LGM): instrument: M cromass Pl atform LCZ with HPLC Agi | ent series 1100;



colum: G omSIL120 GDS-4 HE, 50 mmx 2.0 mm 3 gm nobile phase A® 11 of
water + 1 nil of 50%strength formc acid, nobile phase B: 11 of
acetonitrile + 1 m of 50%strength formc acid; gradient: 0.0 mn 100%A -
0.2 min 1009A 4 2.9 min 309%A - 3.1 mn 1QZ€_- 4.5 mn 10%\; oven: 55C, flow
rate: 0.8 m/mn; LTV detection: 210 nm Method 8 (LG-MC): instrunment:
- Mcromass Pl tforﬁ Lgié HPI I OO, columm: Symmetry C18, 50 nun x 2.1 mm 3.5
Am nobil e ;ﬁase AMpE&tonitrile + 0. 1% form c acid, nobile phase B: water
-20 + 0. 1% formc acid; gradient: 0.0 min 10%A 4 4.0 mn 90%A 3 6.0 mn
90%A, oven: Afbceviatidoew rate: 0.5 m/mn; UV detection: 208-400 nm Method 9
(LGMO): MS instrument: Mcromass ZQ HPLC instrunent: Waters Alliance 2795;

col umm: Mer ronolith eed RP-1 Se nun 4.6 mm nobile phase A
wat er + SOOC%N% of 50% s?&e’ﬁﬁ%@fj?ﬁ%&é‘@ﬁ/ll'gmﬁ'i‘y)’él?’ﬂe phase B: acetonitrile
+ 500 ul of ¢f®h strength fdesterhted albdfoln gradient: 0.0 mn 1048 3 3.0 mn
9598 3 4.0 mn 9598; oven:. 35C flowrate: 0.0 mn 1.0mM/mn4 3.0mMn 3.0
mMimn 3 4 PHn 3.0 n/ nidiect chemieal woizatign (MS) nm  Met hod 10 (LG-MO): MB

i nstrument: fdgar omass ZQ gidRlefonddshe ument : HP 1100 Series; U/ DAD; col um:
GomSil 120 DDS- HE 50 mmx 2 mm 3.0 hem nobile phase A: water + 500 | 10
of 50% strerddfEA form c acifeViisoptpyledyleminse B: acetonitrile + 500 ul of 50%
strength forghenaci d/|; i ; OmnOYB 4 2.9 mn 7098 4 3.1 mn 9098
4 4.5 mn 90%?00ven: SOC;QE ﬁvmlt;og%g: 0.8 mM/mn; LTV detection: 210 nm
Met hod 11 (PdeMparati ve HPNIY-deetadfatrhapndeof enanti oners): col umm: packi ng
chiral sili Agel sel ect ol {(El%qa%%l (250 nun x 20 mm based on the sel ector
pol y( N- net hatryl oyl - L- 1 euCi ne- 5 nment hyl am de); tenperature: 23C, nobile
phase: nethykl tert-butyl elcbesn imphQamiatidn GcEiSate; flow rate: 25 m/mn.
Met hod 12 ( parative HPLC,  separation of antioners): columm: packing
chiral sili gel  sel ect GIECRBP B rgap Wgﬂ x 20 mm) based on the sel ector
pol y(N-net hacryl oyl - L- | eugbite- di cycl opropyl net hyl am de); tenperature: 23C
nobi | e phase: nethyl tert-butyl ether + 5% ethyl 20 acetate; flow rate: 25
m/nin. Met A3 ( prepar dighreespype.dishpepamant ot cheomaiterabérs @ col um:
packing chirglpygy | ica gel liqﬁiﬁlcﬁfbhﬁ{ogﬁﬁﬂlz-&%ﬁﬁdG%%Qpé@%&oﬁ? nun) based on the

sel ect or polﬁl( N- met hacryl oyl - L-1 eucine-1 -
DA lithium diisopropylamide

min minutes

m.p. melting point

MS mass spectroscopy

MTBE methyl tert-butyl ether

NMR nuclear magnetic resonance spectroscopy
Pd-C palladium-on-carbon

RP-HPLC reverse phase HPLC

RT room termperature

R, retention time (in HPLC)

THF tetrahydrofuran

TLC Thin-layer chromatography



ment hyl am de); tenperature: 23C, nobile phase: nethyl tert-butyl ether; flow
rate: 25 m/mn. Method 14 (preparative HPLC, separation of enantioners,
esters): colum: packing chiral 25 silica gel selector KBD 8361 (420 mm X
100 mm based on the sel ector poly(N net h;’ﬁ;ryl oyl -L | euci ne-1-nenthyl am de);
tenperature: 23C;, nobile phase |sohexane et hyl acetate 85/15 v/v; flow
_rate: 100 M/ m n: di ssol ved in isohexane/ethyl acetate
(85:15). MetHod ,-‘—' PEE, separation of enantioners, esters):

col um: packi ng chi raI Si I ica gel selector KBD 8361 (420 min x 100 nun)
based on t heMarb®¢ (DiahpiRhyHRE TRt doRGY k@c}ﬂmﬂ (30 6bents ixPemhr; PERIpeAWIATIEE)flow

t enper at ure: 23C mobi | e phas met h tert-butyl ether; flowrate: 100

1 Tine ¢ he EEnB Y P8 Gopet A: i 0SB, HCb fooble phoce detecionghe. medms 16

(LC-MB): i ns$pWiRRbsos, owsraﬁmd?mt-wmqaomth HPLC Agil ent Series 1100;
colum: GromSiL 120 ODS-4 HE, 50 nmx 2.0 mm 3 p.m nobile phase A: 1 1 of

water + | m of 50%strength formc aC|d nobi | e phase B: 1 1 of

acet oni t i | Methed Eipreparative BPLE)gohnmo SraneSike] 81250 gmadiGmem: flow gateri SO miguina 4

0.2 mn 100 0% ?)

i ow rat e: o e i o8 i Ao Ao shEathel. 2 R iy e RiefBiopfts

i nstrunent : gMdenoid%B (Z@n)HPEQ%BlﬁS;ltmmBr\?rQO%B/@ﬂ@ms) -AllDVBr(3e0PMB0, col um:
GomSil 120 ODS-4 HE 50 mnx 2 mm 3.0 ttm nobile phase A water + 500 tt1l

St rongt h 1 orHod2 CLEMISR o PRS0 BPRSGE s0RG il g p o B Plesrbi g

3.1 m n 90%81 bf ater il Iml%Wo swgﬂ't forrio adlﬂﬁnoﬁllcqxhasedi d1 oDac8tonitrletnl, mLdf 50%

of  substit ueBPet rRgeRnaabee S dbFed ot RUoeR PR R hs Frohee

2- hal o- substiiotaa ©0t. 8 1098 olvéh: 850 BoR ek @R hi/mmkUVieRcma2osad(@mm, of an aryl
halide is initially charged with 1.6 equival ents of 5 nethyl acrylate or

tert-butyl rvi | ents of triethylam ne, qualents of
el | adi (1 Ieched? GrPiratvo B Cetiapiaaon at exaBfioers GATDRIYE BHOTHF e mekng
acetoni tril enfrf0liic Ofl abéttor KBY - 836Me (40X bk ©x | $00S trhihy EhsddN GBI theefsklddtod OF
48 hours. After the reaction has ended (the reaction is nonitored by TLCO,

t he sol vent Poy(Nswhperloyiirieusine]-meuthylamide): itempemterer 176t s19Pig Rhase:| methigntert-

silica s butyl ether; flow rate: 100 ml/min; the compound is dissolved in methyl tert-butyl ether/ethyl

acetate (9:1).

Method 5 (preparative HPLC): column: GromSil C18, 250 mm x 30 mm; flow rate: 50 ml/min;

time per nun: 38 min; detection: 210 nm; mobile phase A: water with 0.1% formic acid, mobile

phase B: acetontirile; gradient: 10%B (3 min) -> 90%B (31 min) -> 90%B (34 min) -> 10%B
20 (34.01 min).

Method 6 (analytical HPLC): instrument: HP 1100 with DAD detection; column: Kromasil RP-
18, 60 mm x 2 mm, 3.5 pm; mobile phase A: 5 ml of HCIO4/1 of water, mobile phase B:
acetonitrile; gradient: 0 min 2%B, 0.5 min 2%B, 4.5 min 90%B, ¢ min 90%B; flow rate:
0.75 ml/min; temp.: 30°C; detection: UV 210 nm.

25 Method 7 (LC-MC): instrument: Micromass Platform LCZ with HPLC Agilent series 1100;
column: Grom-SIL120 ODS-4 HE, 50 mm x 2.0 mm, 3 um; mobile phase A: 11 of water + 1 ml of
50% strength formic acid, mobile phase B: 11 of acetonitrile + 1 ml of 50% strength formic acid;
gradient: 0.0 min 100%A > 0.2 min 100%A =2 2.9 min 30%A - 3.1 min 10%A - 4.5 min
10%A; oven: 55°C; flow rate; 0.8 ml/min; UV detection: 210 nm.

30 Method 8 (LC-MC): instrument: Micromass Platform LCZ, HP1100; column: Symmetry C18,
50 mm x 2.1 mm, 3.5 um; mobile phase A: acetonitrile + 0.1% formic acid, mobile phase B: water



gel using cycl ohexane/ ethyl acetate = 8:2 v/v. 10 Exanple 1A Met hyl
(2E) - 3-[ 2- am no- 3-f | uor ophenyl ] propenoate 0 CH3 Starting with 42.00 g
(221.04 mmol) of 2-brono-6-fluoroaniline, the general procedure [A] gives
29.66 g (68% of theory) of product. 15 HPLC (Method 1): R, = 4.14 min M5
(ESI-pos): mz = 196 (MrH) + Exanple 2A I\_/gf)hyl
2-am no- 3-[ (1E) - 3- net hoxy- 3-oxo-| -propenyl]benzoate -23 0 ,CH3 Starting

.V\nchOOg 9 |.); 40 . 0 ener.al o
procedure [A +](§1'§| @gggfllgg&s%bg/bbé qﬁ%’%r?ﬁ@ﬁ’g?%?}c_?ag@ﬂ%gﬁﬁ& Rod IB C R =

4.42 mn 5 MW (E.5 pde)in; UN detectid@@08-MB0H-HM. Exanpl e 3A Met hyl

(2E) - 3- (2-am no- 3, 5-di fl uorophenyl ) - 2- propenoate 0~,CH3 Starting with 3.00 g

(14.42 mmol) dlfluoro i line, neral rpced Al.gi ves
(51 a1y MSthef SUETHS: G Upieined Fhiapines ek AT Bpapl GEEGS Hifhe st
(ESI - DOS) NBoRunin: Rﬁfck(d}ﬁ'thhohth EpaambP RPA sVBY Myh x 4.6 mm; mobile phaseA water + 500 ul
4-am no- 3-[ ( 1E) - 3- met hoxy- 3-oxo-1 -propenyl ] benzoate -24 CH3 H3C'D

Starting Sw tdf 59%. sgengh foguic agdfrbyle phaseBt #nptonidrilg i 598 1Bof ﬁﬁoﬁﬁn&tb&@uc acidd;
general procgdure § Mmin 10%B > 3.0 min 95%B > 4.0 min 95%B; oven: 35°C; flow rate: 0.0 min

1.0 ml/min = 3.0 min 3.0 ml/min = 4.0 min 3.0 ml/min; UV detection; 210 nm.

Method 10 (LC-MC): MS instrument: Micromass ZQ; HPLC instrunent: HP 1100 Series; UV
DAD; column: Grom-8il 120 ODS-4 HE 50 mm x 2 mm, 3.0 um; mobile phase A: water + 500 pl

10 of 50% strength formic acid/l, mobile phase B: acetonitrile + 500 ul of 50% strength formic acid/l;
gradient: 0.0 min 0%B =2 2.9 min 70%B = 3.1 mun 90%B = 4.5 min 90%B,; oven: 50°C; flow
rate: 0.8 ml/min; UV detection: 210 nm.

Method 11 (preparative HPLC, separation of enantiomers): column: packing chiral silica gel
selector KBD 8361 (250 mm x 20 mm) based on the selector poly(N-methacryloyl-L-leucine-l-

15  menthylamide); temperature: 23°C; mobile phase: methyl tert-butyl ether + 5% ethyl acetate; flow
rate: 25 ml/min.

Method 12 (preparative HPLC, separation of enantiomers): column: packing chiral silica gel
selector KBD 5326 (250 mm x 20 mm) based on the selector poly(N-methacryloyl-L-leucine-
dicyclopropylmethylamide); temperature: 23°C; mobile phase: methyl tert-butyl ether + 5% ethyl

20 acetate; flow rate: 25 mi/min.

Method 13 (preparative HPLC, separation of enantiomers): column: packing chiral silica gel
selector KBD 8361 (250 mm x 20 mm) based on the selector poly(N-methacryloyl-L-leucine-1-
menthylamide); temperature: 23°C; mobile phase: methyl tert-butyl ether; flow rate: 25 ml/min.

Method 14 (preparative HPLC, separation of enantiomers, esters): column: packing chiral

25  silica gel selector KBD 8361 (420 mm x 100 mm) based on the selector poly(N-methacryloyl-L-
leucine-l-menthylamide); temperature: 23°C; mobile phase: isohexane/ethyl acetate 85/15 v/v;
flow rate: 100 ml/min; the compound is dissolved in isohexane/ethyl acetate (85:15).

Method 15 (preparative HPLC, separation of enantiomers, esters): column: packing chiral
silica gel selector KBD 8361 (420 mm x 100 mm) based on the selector poly(N-methacryloyl-L-

30  leucine-l-menthylamide); temperature: 23°C; mobile phase: methyl tert-butyl ether; flow rate:
100 ml/min; the compound is dissolved in methyl tert-butyl ether.



gives 24.31 g (92% of theory) of product. HPLC (Method 1): Rt = 4.71 min 5

MS (ESI-pos): mz = 278 (MtH)* Exanpl e 5A Met hyl

- (2E) - 3-[ 2- am no- 5- cyanophenyl ] - 2- propenoate G CH3 NC Starting with 1.90 g
(9.64 mmol) of 3-brono-4-am nobenzonitril %1 the general procedure [A] gi ves

10 1.28 g (50% of theory) of product. HPL (I\/Et hod 1): R = 2.85 mn

~(DCl -pos): H4+Gen S e

subst it ut edr@‘zmofjrﬁﬁoﬂh%\( "25 \IN[:EHV'éh mp(hj &%fmr é%fl%%o

fr olm 2]: hal ohalumﬁﬁ IGru;hesnLtﬁermﬂ-dﬂhiyﬁm@mwz mz ﬁmgzmﬁ n’fﬂa}l@]ﬁlﬁsd’lﬁgkﬂﬂ'v&k@&lﬂ m1207f 5
t t t . . |

e L N L B

reaction hasﬁ%méﬁdo()tm 10BBAL $500.2 irin MOYLA0HET!9 yin BheGh, St e Higaotdon Blxhilr e

is mxed with the sane volunme of water. The aqueous phase is extracted

three tinks W%h @emps Gdlerane: 0.8 mbmins Shbdairstions 28%AYLphases are washed with

sat ur at ed sodi um chI oride solution and dried over 20 sodiumsul fate, and the

sol vent is I gfpy (tmem qqg%suhﬁerﬁ dnlfgfodﬂaézo APPO iNAGHET Watelr%TAl]]MﬁcTcQ‘?w

-25 further purlflcalon If the p I's very inpure, it
appropri at e, cqjumi: fGTem-SblyIZQ@QﬁﬁHEéﬁmaﬂ@gn aﬁﬁlwnonobslﬂ lphaﬁaAgE’BteUSﬁ@{gul of 50%

| oh /eth
(58 T35 5 ety B Aol TSI pest bkttt 4500410 S e, fogmig, i g
(11. 04 mol ) gafied: 0B hinaRB2 ﬂjznmmb%iﬂzhlmenhyd@%Bthlgremm‘}aB-)pmnmdm"fEB [cBfn:
gives 2.46 9,4 %Ztﬁwraté NS hin TV RERAE! 210 nm.



HPLC (Method 1): Rt = 4.37 mn M (ESI-pos): mz = 238 (MtH + 10 Exanpl e
TA Methyl (2E)-3-(5-fluoro-2-nitrophenyl)-2-propenoate Starting with 20.0 g
(118. 3 nmol ) of 5-fluoro-2-nitrobenzal dehyde, the general procedure [B]
gives 7.25 g (27%of theory) of product. Jp M5 (DCl): mz = 243 (MrNHJ) +
General procedure [Cl: Preparation of a 2-nitrobenzal dehyde from a benzvl
~halide 10.0 | O];te}hf) benzyl halide, 4.1 g of nolecular sieve 4A and 20.0
nmol of Nﬁ%ﬁ-ﬁm-p!ﬂvl ine N-oxide are suspended in 45 m of acetonitrile.
The m xture is stirred at RT until the reaction has gone to conpletion (the
reaction i sGeneral proeeliuby (A}): Synthédit ef subliitutedcSinminocinfarhie aciindbeiVatividy Heck
mol ecul ar sieve i ) he solvent is renoved and the residue is
taken up - 2824 R ~28hi s solution is initially washed with
I'N hydrochloric acid and then Wi t h saturated sodiumchloride solution. The
organi ¢ phagea biewekarfasied (Décfmva]‘&ﬂt éthanRnd mhledd i9etially @Birky®d wigil § aqlﬁvalamoft he
sol vent is again repoved shows that the crude product is

suf ficientl Vethﬁ ‘é’yléﬁd"rcé‘?itAlHWle %Fe’béor@&t?’?’éﬂfsf‘lfr"f’ﬁ@?lamB‘eEQé’ﬁp?%“"Sﬁms of

2- Fl uor o- 6- pAlfaRReIMZ AR Q.03 qaivhicny owﬁh-tayﬁﬂosghlﬁ&rﬁ&emw ($lution about

3-f 1l uoro-6- nltrobenzyl brom de, the general procedure [ ! gi ves 1.09 g (75%
of theory) &M)pFhsauisire is etirpapiuadqrweiivrder 48)hour, Aftg. tlysremtwn therTerction ISe

[ Dl : Reduct I S
Under  ar gon B b PLE. Qo hreoncd Increuly 3N “?*‘%g?aﬁ? |1§>'V§ﬁﬂ”§?. de
di hydr at e agé usingiyclciketape/chalragetatei=8:509vnl of absol ute et hanol in a 250 m

t wo- necked flask. This suspension is stirred under reflux for 30 m nutes,
and a cllgarM is formed. The solution is then cooled to 15 room
tenperature equently poured onto ice-water. Using either solid

sodi um bi carbonate or a saturated sodium carbonate solution, the pHis

adj ust ed t o MeHyV(2E)-34D-aminocflusrdppenydopertcetear e t hen added, and the
precipitated tin salts are filtered off through kieselguhr (a |ayer of a

t hi ckness 0

o~CHs

NH

Starting with 42.00 g (221.04 mmol) of 2-brome-0-fluoroaniline, the general procedure [A] gives
29.66 g (68% of theory) of product.

15  HPLC (Method 1): R,= 4.14 min
MS (ESI-pos): m/z = 196 (M+H)"

Example 2A

Methyl 2-amino-3-[(1E)-3-methoxy-3-0x0-1-propenyl]benzoate



of about 1 cn). The organic phase is separated off and the aqueous phase is
re-extracted with ethyl acetate. The organi c phases are conbi ned, washed

- once with saturated sodi um chl ori de solution 20 and dri ed over sodi um

sul fate, and the solvent is concentrated_gg_about hal f of its original

vol une. Activated carbon corresponding t671% of the weight of the nitro
~conpound is then added, and the mxture iscpeated under reflux for 30

m nutes (the color of the solution changes) jj The activated carbon is
filtered off and the solvent is renoved. ThélresCHye obtained is an oi

whi ch, on drying at RT under high vacuum,fforf® crystals. Wthout 25
further purification, the product is dirggtly used for the next step. -27
Exanpl e 9A Met hyl 3-[2-am no-6-fl ug Reflyl ] propenocate 0 1 CH3 Starting
with 7.25 g (32.2 mol) of the ni onpound from Exanple 7A, the general
procedure 5 [D] gives 5.0 g (58% 6f_&HeQry) of product. HPLC (Method 1): R
= 3.33 min Ceneral procedure |IEl: Sy t hesN82 of the i m nophosphoranes by
Appel reaction of the substituted gdilines In a 50 mM one-necked , 100.0
mmol of carbon tetrachloride and 0. OCgmol of triethylam ne are dissolved
in 20 nil of acetonitrile. The mixturelis stirred at roomtenperature for 2
hours. After the reaction has ended (ﬁﬁé reaction is nonitored by TLC or
analytic HPLC), the solvent is renoved under reduced pressure and the

residue is pyrified,hy .co chr ommat ogr.aph silica ge] usin

cycl ohexane/ %?‘WW wip gogtgegsggnﬂ%oﬁ) ‘1@@%&3&"@‘@%&"1@&??@& the generat procedure [A]
(2E) - 3- { 3- f | giadsq-28¢f(60% opihesty) stpasiahror anyl i dene) ami no] phenyl ) propenoat e 0
,CH3 Starting with 29.3 g (150.1 mmol) of the am ne conpound from Exanpl e

1A, the geneﬁﬁlc(ﬁétggdeﬂyﬁ;i&]nﬁ%l ves 55.0 g (80% of theory) of product.

5 MBS (ESL-pos): m/z = 236 (M+H)"
Example 3A
Methyl (2E)-3-(2-amino-3,5-difluorophenyl)-2-propenoate
O

oHs

NH

Starting with 3.00 g (14.42 mmol) of 2-bromo-4,6-difluoroaniline, the general procedure [A] gives
10 1.41 g (45% of theory) of product.

HPLC (Mecthod 1): R,=4.23 min
MS (ESI-pos): m/z = 214 (M+H)"
Example 4A

Methyl 4-amino-3-[(] E)-3-methoxy-3-0x0-1-propenyl]benzoate



-28 HPLC (Method 1): Rt = 4.46 mn WMS (ESI-pos): nilz = 456 (MtH) + Exanpl e
I 1 A Met hyl
(2E) - 3-{5-fluoro-2-[(triphenyl phosphor anyl i dene) ami no] phenyl } pr openoat e
" D,.CH3 5 Starting with 50.0 g (256.2 mml) of the am ne conpound from
Exanpl e 9A, the general procedure [E] giwgs 89.6 g (77% of theory) of ,
product. HPLC (Method 1): R, =4.36 mn M (ESI-pos): mz = 456 (MtH) + 10
. Exanpl e 12A Met hyl O
(2E) - 3-{5-cyano-2-[ (tri phenyl phosphor anyl i dene)
0,CH3 NC Starting with 1.24 g (4.60 Dl ) of t
5A, the general procedure -29 [E] gifyes 2. 12 (92&30f t heory) of product.
HPLC (Method 1): Rt 4. 42 nlpI@B (8l - z 463 (M+H) + Cener al

S

Procedure [FI - SyntheS|s of phénykyi pewazires by “the Buchwal d- Hart wi e
reaction 5 To prepare for the reaction, reaction flask is thoroughly
dried by heating under high vacuum and™ste ith argon. 1.0 equival ent of
t he bronoaryl conmpound and 6.0 equival ents of

toluene are initially charged in the flask (0.2-0.3M solution of the brono

i perazine in absolute
conpound) . =T [ITRE-V ' . 03
equi val ent g?g%ﬂ?%XEﬁgregg%en %ﬁ%@g?hgﬁgﬁyégggpgﬁﬁﬁgggﬁgghgg%%§f§ggg&3§a r
reflux for 18vds24Bhe (9% eitheory)ofptoduct10 extracted once with water, the
organi c phase is extracted twice with IN hydrochloric acid and the aqueous
phase is adj I N aqueous sodi um hydr oxi de sol ution and
extracted ﬁﬁégﬂ?%ﬁ%grhﬁ Epgqgﬁloronethane. The conbi ned organi c phases are
dried over sodium sulfate and

5 MS (ESIpos): m/z = 278 (M+H)"

i no] phenyl } pr openoat e
erqniifdi,conpound from Exanpl e

Example SA

Methyl (2E)-3-[2-amino-5-cyanophenyl]-2-propenoate

NC

Starting with 1.90 g {(9.64 mmol) of 3-bromo-4-aminobenzonitrile, the general procedure [A] gives
10 1.28 g (50% of theory) of product.

HPLC (Method 1): R,= 2.85 min
MS (DCl-pos): m/z = 220 (M+NH,)*

General procedure [Bl: Synthesis of substituted 2-nitrocinnamic acid derivatives by Wittio-

Horner reaction from 2-halo-substituted benzaldehvdes

15 In a 100 ml one-necked flask, 27.5 mmol of methy] diethyl phosphonoacetate, 25.0 mmol of the
benzaldehyde and 27.5 mmol of lithium hydroxide are suspended in tetrahydrofuran. After the
reaction has ended (the reaction is monitored by TLC), the reaction mixture is mixed with the
same volume of water. The aqueous phase is extracted three times with ethyl acetate. The
combined organic phases are washed with saturated sodium chiloride solution and dried over

20 sodium sulfate, and the solvent is removed. The product is dried under high vacuum at RT, without



filtered, the solvent is renoved under reduced pressure and the product is

dried under high vacuum overnight. 15 Exanple 13A

~ N (4- Fl uoro- 3- et hyl phenyl ) pi perazine Starting with 5.0 g (26.5 mmol) of

4-f| uoro-3-net hyl -1 -bronobenzene, the gengéql procedure [F] gives 4.52 ¢
1)

(83% of theory) of product. 20 HPLC (Met h R,=3.54 min M (ESI pos):

.mz =195 ( + | e . 14A N-(4- Fl uor ophenyl.) - 3- et hyl pi perazi ne -30
Starring wi 'Itvﬁ‘ml’?ropug%%@:jo?llnﬁrﬁl Bro'ﬁ)‘*‘:t 4 ?’WOIB}B’P??/ ﬁ%fshl 93”%’?‘8%5 ydnky C%H@n
gener al pr oceédgethRodriphy off siiesged uding @clohXaddthil Resdaty.) of product. HPLC (Met hod
1): R =3.37mn 5 M (DCl pos): mz = 195 (MH)+ Exanple 15A
1- ( 3- Fl uor ophenyl Aperazine 1 g (5 71 mol) of 3-fluorobronobenzene and
2.95 ¢ (34.2g§H%@££—of pi perazine are dissolved in 10 20 ml of toluene, and
0.77 g (8 mmol) of sodiumtert-butoxide is added. In the presence of 0.11 g
(0.17 nmmol ) ®kthBl (APR3-ttke odS2-gitropheRfA)-DFIpincate
tris(di benzylideneacetone)dipalladium the mxture is then stirred under
reflux overnight. After cooling, ethyl acetate |s added and the m xture is
washed with water. The m xture is then extract?-\Mtr1JthydrochIoric aci d,
and the aqueous phase is washed w ate. The pHis adjusted to
8-9 and the m xture is then extractpg di ¢@l or onet hane. The organic
phase is dried over nagnesium sulfa d the sol ¥ent is renoved, giving
the target compound. Yield: 0.8 g (78%0MNyReory)~ HPLC (Method 1): P, = 3.4
mn M (ESI-pos): mz = 181 (M+H + - 31 2

o
H,C”

5

Starting with 2.00 g (11.04 mmol) of 3-methoxy-2-nitrobenzaldehyde, the general procedure [B]
gives 2.46 g (92% of theory) of product.

HPLC (Method 1): R= 4.37 min
MS (ESI-pos): m/z = 238 (M+H)*
10  Example 7A

Methyl (2E)-3-(5-fluoro-2-nitrophenyl)-2-propenoate

Starting with 20.0 g (118.3 mmol) of 5-fluoro-2-nitrobenzaldehyde, the general procedure [B]
gives 7.25 g (27% of theory) of product.

15 MS (DCI): m/z = 243 (M+NH,)"

General procedure [C]: Preparation of a 2-nitrobenzaldehvde from a benzyl halide

10.0 mmol of the benzyl halide, 4.1 g of molecular sieve 4A and 20.0 mmol of
N-methylmorpholine N-oxide are suspended in 45 ml of acetonitrile. The mixture is stirred at RT
until the reaction has gone to completion (the reaction is monitored by TLC). After the reaction

20  has ended, the molecular sieve is filtered off, the solvent is removed and the residue is taken up



Exanpl e 16A 1-(3,4-Di fl uorophenyl)piperazine In 100 m of toluene, 5 g
(25.91 mmol ) of 3, 4-difluorobronobenzene, 13.39 g (155.45 nmmol) of 5

- pi perazine, 3.49 g (36.27 mmol) of sodiumtert-butoxide, 0.24 g (0.26 nmol)
of tris(dibenzylidene acetone)dipalladiumand 0.48 g (0.78 mml) of BI NAP
are stirred under reflex overnight. Ethyl “acetate is added, the mxture is

t hen washed ani ase ct.ed mnth .

hydr ochl ori ¢ 1 IH%E%cegmueolﬁssoﬁl gns{eL l}llg%ﬁ] ‘g%Shﬁ/a‘svetﬁdF\%yﬁ?cglPﬂwc‘%\% e vithg
subsequent | ysanamtdes:tcleﬂ] thborjalel s@lutidds They m@hmhblmsoﬁeéﬁim off 41 thenaihigd bver Sodium
extracted fro Qus phase. The .1 Xt.r then dried over _ .
nmagnesi um suf"mértee d?'ﬂ% SR dhpsamsremeyRsly gﬂelﬁ?ﬁj SRORS tgaé Mgy COPFBg‘Efﬁ&f fuificigpfly e g
under reduceﬁn@mﬁﬁﬁﬂﬂﬁmﬂybehgmaﬁﬁﬁﬁmg (75% of theory) HPLC (Method 1): R =
3.4 min M5 (DCl): mz = 199 (MtH)+ 15 Exanple 17A 2-1socyanat o-
- met hoxy- 4 (trlfluoronethyl)benzene F3C 3 g (15.69 mmol ) of
2- nethoxy 5- 1 onet hyl aniline are dissolved in 100 m of
di chl oronet hane, and 6.73 g (31.39 mmol) of

1, 8- bi s(di meblpybad-pabhaplddpdene are added. At 20 0-5C, 2.24 g (11.3 nmol)
of trichloronmethyl chloroformate, dissolved in 50 ml of dichloronethane,
are added dropwi se, and the mxture is stirred at OC for 30 mn and then at
room-32 tenperature for 60 mn. At 0C xture is washed with IN
hydrochloric acid, ice-water and sodiu bonate solution. Drying over
magnesi um sul fate and renoval of the gp O distillation gives the
product. The isocyanate is then used f e subsequent reactions w thout
further purification. 5 Yield: 3.00 g 208 heory) Exanple 18A Met hyl
(2E)-3-{3-fluoro-2-[ ({[2-net hoxy-S-(trifluoroneéthyl)phenyl]im no}nethyl ene)a
m no] - phenyl }-2-propenoat e

Starting with 2.00 g (8.55 mmol) of 3-fluoro-6-nitrobenzyl bromide, the general procedure [C]

gives 1.09 g (75% of theory) of product.

10 HPLC (Method 1): R,=3.58 min

General procedure [D): Reduction of the nitro group of the 2-nitrocinnamic acid derivatives

Under argon, 25 mmol of the nitro compound and 125 mmol of tin(Il) chlonde dihydrate are
initially charged in 60 ml of absolute ethanol in a 250 ml two-necked flask. This suspension is
stirred under reflux for 30 minutes, and a clear solution is formed. The solution is then cooled to
15  room temperature and subsequently poured onto ice-water. Using either solid sodium bicarbonate
or a saturated sodium carbonate solution, the pH is adjusted to pH=7-8. 60 ml of ethyl acetate are
then added, and the precipitated tin salts are filtered off through kieselguhr (a layer of a thickness
of about 1 cm). The organic phase is separated off and the aqueous phase is re-extracted with ethyl
acetate. The organic phases are combined, washed once with saturated sodium chloride solution
20  and dried over sodium sulfate, and the solvent is concentrated to about half of its original volume,
Activated carbon corresponding to 1% of the weight of the nitro compound is then added, and the
mixture is heated under reflux for 30 minutes (the color of the solution changes). The activated

carbon is filtered off and the solvent is removed.

The residue obtained is an oil which, on drying at RT under high vacuum, forms crystals. Without
25  further purification, the product is directly used for the next step.



10 5.0 g (10.98 mmol ) of nethyl

(2E)-3-{3-fluoro-2-[(triphenyl phosphoranyl i dene) am no] phenyl }- 2-propenoate
(Exanpl e 10A) are initially charged in 50 m of di chl oronet hane, and the

m xture is stirred with 2.5 g (11.53 mm;z%)

2-isocyanat o-| - net hoxy-4-(trifluoronethyl)ybenzene (Exanple 17A) at room
~tenperature pvernight. The solvent is renpved by distillation and the
product is tﬁ?@ﬁlﬂgﬁfi ed by chromat ography on silica gel

(i sohexane/ di chl oromet hane 2:1; 1:1) and 15 recrystallized fromisohexane.
Yi el d: 2. 69 Methg 39 amirtolfefluordphediPlptoptdatenod 1): &= 5.6 min M5 (ESI - pos):
mz = 395 (MtH)+ General procedure 13 : Reaction of the i m nophosphorane
with an isocyanate and 20 subsequent reacti ondvlth an amne to give the

di hvdr ogui nazol i ne derivative 1.0 equival ent offjthe i m nophosphorane is

di ssolved in 20 m of dichl oronefane 3~ 2 _solution). 1.05 equivalents
of a substituted isocyanate are the

¥éd, and t@e mixture is stirred at
RT until the reaction has ended. ThH ctlon is é’ﬂnitored by TLC or by
anal ytical HPLC. - 33 1.0 equival entef “agqyne and & spatula tip of silica
gel are then added to the resulting solution?of the carbodiinide and
di chl oronet hane, and the m xture is stirred at roomtenperature until the
reaction hasStQﬁxE?wﬁl‘P? 89 ggbzei ity AfekeSHfitrd BengoBACHbAEXH e ORAGE obdBAGEIcOMrd S
nonitored by TLC or he 'm xture i s concentr at and purified by
pr epar at iSve WWW&@SP@meOfﬂoﬂwtcertal n cases, the NVR shows the
presence of a varying proportion of non-cyclized reaction product. In those
cases, the nipgliingertia 1§€L1328Ggnd non-cyclized product is taken up in
di oxane, a spatula tip of silica gel is added and the mxture is stirred
under reflux for 30 m n to 16 h. The silica gel i's flltered off and the
Solutlonls ..'..'. 3 T ONIARE i NARES :_'_
enanti omer i rrpounds t he chronmat ographl C separ atl onis 10
carried out Wbt QHE.E e Exanpl e 19A Met hyl
18-fluoro-2-[4-(4-fl uorophenyl)-l - pi perazinyl]-3
-[3- (trifl udnerb@tollydny-perked fiask31040 niimol off the anling of tha 2eimimginnamic estar, 30.OmnEHaf

10 triphenylphosphine, 100.0 mmol of carbon tetrachloride and 100.0 mmol of triethylamine are

dissolved in 20 ml of acetonitrile. The mixture is stirred at room terperature for 2 hours. After the
reaction has ended (the reaction is monitored by TLC or analytic HPLC), the solvent is removed
under reduced pressure and the residue is purified by column chromatography on silica gel using

cyclohexane/ethyl acetate = 7:3.

15 Example 10A

Methyl (2E)-3-{3-fluoro-2-[(triphenylphosphoranylidene)aminoc]phenyl } propenoate

Starting with 29.3 g (150.1 mmol) of the amine compound from Example 1A, the general
procedure [E] gives 55.0 g (80% of theory) of product.



15 Starting with 92.5 ng (0.2 mmol ) of the i m nophosphorane from Exanpl e |
OQA, the general procedure [G gives 50 ng (45% of theory) of product. HPLC
- (Method 1): Rt = 4.81 mn -34 Exanple 20A Met hyl
{8-fluoro-2-[4-(4-fluorophenyl)-1-pi peraz_ié%l ]1-3-[3-(trifluoronethyl)phenyl]
r 3, 4-di hydro- 4-quinazol i nyI } acet ate 0~ 5 This conmpound is obtained as
_enanti oner t atl on of enantioners of 3.84 g of Exanple
19A (715 ngﬁﬂ;ll'%%hg%‘{aﬁéolg C (Method 1): Rt = 4.81 min M (ESI-pos):
mz = 544.9 (MtH) + Exanple 21A 10 Met hyl
(6-fl uor o- 2-M8{ESI-pokunycpdsa (M- 1- pi perazinyl]-3-[3-(trifluoronethyl)phenyl]
-3, 4-di hydro- 4-quinazol inyl } acetate Starting with 100 ng (0.28 nmol) of
t he i m noph horane from Exanpl e 11A, the general procedure [G gives 58
my (39% of ﬁ§§8¥¥§£¥% product. -35 HPLC (Method 1): R = 4.80 min Exanple
22A Met hyl
(6- 1 uor o- 2-Mémi42E)-34¢5- ﬂ:ﬁﬂﬂ@ny@lp&nﬁpmmﬁnﬂudehe)&nmmﬁyu}fplrd;;elﬁ(ﬁtﬁet hyl) phenyl ]
-3, 4-di hydro- 4-quinazolinyl } acetate 5 This conpound i s obtained as
enantiomer A follow ng the separation of enanti ?_,TEI‘S of 832 ng of Exanple
21A (368 ng, 17% of theory). HPLC (Method 1), 4.77 nun MS (ESI-pos):
mz = 544.9 (MtH + 10 Exanpl e 23A Met hyl Sofl uor o- 2- [ 4- (3- met hyl phenyl ) -1
pi perazinyl]-3-[3-(trifluoronethyl)phenyl]- -Odi hydr o-

F

0

Starting with 50.0 g (256.2 mmol) of the amine compound from Example 9A, the general
procedure [E] gives 89.6 g (77% of theory) of product.

HPLC (Method 1): R, =4.36 min
MS (ESI-pos): m/z = 456 (M+H)"
10  Example 12A
Methyl (2E)-3-{5-cyano-2-[(triphenylphosphoranylidene)amino Jphenyl } propenoate

oS

O

aods
G C

Starting with 1.24 g (4.60 mmol) of the amine compound from Example 5A, the general procedure



4- qui nazolinyl } acetate O CH3 CH3 Starting with 93 ng (0.2 muol) of the

I'm nophosphorane from Exanple | OA, the general -36 procedure [G gives 43 ny
. (39% of theory) of product. HPLC (Method 1): Rt = 4.80 min M (ESI-pos):

m z 5410(|\/HrH)+ Exanpl e 24A 5 Methyl § 8f|uor02[4(3 met hyl phenyl ) - |
-plpera2|nyl] 3 - (trlfluoronethyl)phenyl] - 3, 4-di hydro- 4-qui nazol i nyl }
_acetate 0, , T und. i al ned as enantionmer A follow ng the
separ ati on %E‘Hﬁ%ﬂo&fg?@r@ﬂ‘e@’ﬁfs OBf' Exanple 23A (1.18 g, 22%of theory).
10 HPLC (Method 1): R, =4.80 min WM (ESI-pos): mz = 541.0 (MtH) + Exanple
25A Met hyl {BPEC metm&}){mc(&mmhoxyphenyl )-1

pi perazinyl]-3-[3-(t ri fI uororret hyI )phenyl ]-3, 4- dihydro-4-quinazolinyl }
acetate -37 ﬁ%&i % 2 mmol ) of the ininophosphorane from
Exanpl e |1 OA, C ure [G g| ves 51 ng (45% of theory) of
product. HPLC (I\/Et hod 1) Rt =4.62 mn M5 (ESI-pos): mz 556. 7 (M+H) +

Exanmpl e 26A ¢iiebiliprdc@darteypr: Qwﬂrhieﬁs &f &&Bﬂw\w the Buchwald-Hartwi ti
pi perazinyl ]-3-[3-(trifluoronethyl)p eny drhydr o-4-qui nazlolﬂlmr‘i.;mln

acetate C CH3 : . : . . :
5 ~ To prepare for the reaction, the reaction flask is thoroughly dried by heating under high vacuum

and vented with argon. 1.0 equivalent of the bromoaryl compound and 6.0 equivalents of
piperazine in absolute toluene are initially charged in the flask (0.2-0.3M solution of the bromo
compound). 0.01 equivalent of tris(dibenzylideneacetone)dipalladium and 0.03 equivalent of
BINAP are then added. The reaction mixture is stirred under reflux for 16 h. The mixture is then
10 extracted once with water, the organic phase is extracted twice with 1N hydrochloric acid and the
aqueous phase is adjusted to pH 8 using IN aqueous sodium hydroxide solution and extracted
three times with dichloromethane. The combined organic phases are dried over sodium sulfate and
filtered, the solvent is removed under reduced pressure and the product is dried under high vacuum

overnight.

15 Example 13A

N-(4-Fluoro-3-methylphenyl)piperazine

Starting with 5.0 g (26.5 mmol) of 4-fluoro-3-methyl-1-bromobenzene, the general procedure [F)
gives 4.52 g (83% of theory) of product.

20 HPLC (Method 1): R;= 3.54 min
MS (ESI pos): m/z = 195 (M+H)"
Example 14A

N-(4-Fluorophenyl)-3-methylpiperazine



10 This conmpound i s obtained as enantiomer A follow ng the separation of
enantioners of 5.11 g of Exanple 25A (0.49 g, 9% of theory). HPLC (Met hod

- 1): R =4.71 min M5 (ESI-pos): nmz = 556.8 (MtH) + -38 Exanple 27A Met hyl
18- quoro 2-[4-(4-fluoro- 3-net hyl phenyl) 130p| perazinyl ]-3-[6-met hoxy-3-(trif
 uoro- met hyl ) phenyl ] -3, 4-di hydr o- 4- qui nazol inyl } acetate H3C 5 Starting
.wWwth 1.0 g (2.2 mol) of the i m nopho orane from Exanple 10A, 500 ny
(2.31 mol) of 2-isocyanato-|-nethoxy-4-(trifluoronethyl)benzene (Exanple
17A) and 427 ng (2.2 nmmol) of the | pi perazi ne from Exanple I3A, 1.03 g
(79% of theory) of crude product alt ined following filtration through
silica gel (cyclohexanel ethyl acetafe 2:\1 (v/v)). This product is reacted
further without further purification. . Method 3): R = 2.55 mn,
2.66 mn M (ESI-pos): mz 589. 3 (M+H) + pl e 28A Met hyl

peraz] nyl ] - 3-[ 6- met hoxy- 3- net hy
| phenyl ] - 3, 4-di hydro-4-qui nazol i nyl } acet ate I—|3C%F-39 Starting with 0.60 g
(1.76 mmol ) of the im nophosphorane from Exarrple 10A, 376 ng (2.31 mol) of

2- met hoxy- 5- |

phenyl pi per a%gé’%gﬁnqy%gﬁﬁg%ﬂyﬁf@% 331%%&%% ém@%g%”f? ale mﬁ%agﬁrt?g?du?r g]
obt ai ned aftgvesomigi(ﬂﬁi%afﬂlwrymppidegar ative HPLC (Met hod 5) 5 HPLC ( Met hod
1): R =4.77 min M (ESI-pos): mz = 535.2 (MH) + Exanple 29A Mt hyl

(8-fluoro- 21[119L(§ &;th&olr)pﬂi;ej%r)ﬂhl- pi per azi nyl ] -3-[ 6- net hoxy- 3-chl orophenyl ] -
3, 4- di hydr o- T

5  MS (DClIpos): m/z =195 (M+H)"

Example 15A

1-(3-Fluorophenyl)piperazine

1 g (5.71 mmol) of 3-fluorobromobenzene and 2.95 g (34.29 mmol) of piperazine are dissolved in
10 20 mt of toluene, and (.77 g (8 mmol) of sodium tert-butoxide is added. In the presence of 0.11 g
(0.17 mmol) of BINAP and 0.05 g (0.06 mmol) of tris(dibenzylideneacetone)dipaliadium, the
mixture is then stirred under reflux overnight. After cooling, ethyl acetate is added and the mixture
is washed with water. The mixture is then extracted with IN hydrochloric acid, and the aqueous
phase is washed with ethyl acetate. The pH is adjusted to 8-9 and the mixture is then extracted
15  with dichloromethane. The organic phase is dried over magnesium sulfate and the solvent is

removed, giving the target compound.
Yield: 0.8 g (78% of theory)
HPLC (Method 1): R,= 3.4 min

MS (ESI-pos): m/z = 181 (M+H)"



4- qui nazolinyl) acetate 10 Starting with 1.0 g (2.2 mml) of the

i'm nophosphorane from Exanple 10A, 423 ng (2.31 mmol )  of

- 2-met hoxy-5-chl or ophenyl isocyanate and 396 ng (2.2 nmol) of

4-fl uorophenyl pi perazine, 621 ng (52% of_s;heory) of product are obtained
after purlflcatlon by preparatlve HPLC (thhod 5). 15 HPLC (Method 1): R =
. 4.75 mn M5 oz 541.2 (M+rH)+ Exanpl e 30A Met hyl
{8-fluoro-2-F#F<= orophenyl)-l-piperazinyI]-3-[2-nethoxy-5-(trif|uoroneth
yl ) phenyl]- 3, 4-di hydro-4-quinazolinyl } acetate -40 550 ng (1.39 nmol) of
met hyl ( 2E) - B€X8Dfflugmpbendhpipérp@nenet hoxy- 5- (tri fl uor onet hyl ) phenyl ] -

i m no} et hyl ene) am no] phenyl } - 2- propenoat e (Exanple |18A) and 251 ng (1.39
mol ) of 1-(4- fluorophenyl)piperazine are stirred in the presence of a
spatula tip of silica gel in 15 niHQF/B\ﬂichloronethane for 1 hour. After 90
hours of stirring under reflux, the|product is purified by chromatography
on silica gel (dichloronethane, dic ‘ .[[Iethyl acetate 10:1). Yield:

769 mg (96% of theory) HPLC (Method 1 8 mn M (ESI-pos): nlz =
575 (MrH) + 10 Exanpl e 31A Met hyl

{8-fluoro-2-[4-(3-nmet hoxyphenyl)-1-piperazin *H 2- met hoxy-5-(trifluoronet
hyl ) - phenyl ] -3, 4-di hydr o- 4- qui nazolinyl } acktate 700 ng (1.78 mmol) of

met hyl (2E)-3-{3-fluoro-2-[({[2-methoxy-5-(tr’1fluoromnethyl)phenyl] -41

i m no} nmet hyl ene) am no] phenyl } - 2- propenoat e (Exanple 18A), 341 ng (1.78 muol)
of 1-(3- met BOMYRACTACPLER PEmRY of 33RAMEGbrbdbeRfons 15130 @ 4Phfhol) 0

stirred in 20 mMl of dich met hane at room t enperat ur € hour
t hen undef rpipéragine 349 853 Gdummol) medmartgebutgmdp@@ﬁft (P26 moiedJenif rtr@ﬁdlb@fntzaérdenc-

pur {1 cat T on, gl iduAPlnd 64 P O RRLN BN S AATSHARIAS! e S

acetate i1s added, the mixture is then washed with water and the organic phase is extracted with
IN hydrochleric acid. The aqueous phase is then washed with ethyl acetate and subsequently
adjusted to pH 8. Using dichloromethane, the product is extracted from the agqueous phase. The
10 extract is then dried over magnesium sulfate, the solvent is removed and the target compound is

dried under reduced pressure.

Yield: 3.85 g (75% of theory)

HPLC (Method 1): Ry= 3.4 min

MS (DCI): m/z = 199 (M+H)"
15 Example 17A

2-Isocyanato-1-methoxy-4-(trifluoromethyl)benzene

F,C

3g (15.69mmol) of 2-methoxy-5-trifluoromethylaniline are dissolved in 100ml of
dichloromethane, and 6.73 g (31.39 mmol) of 1,8-bis(dimethylamino)naphthalene are added. At
20 0-5°C, 224g (11.3mmol) of trichioromethyl chloroformate, dissolved in 50ml of

dichloromethane, are added dropwise, and the mixture is stirred at 0°C for 30 min and then at room



5 Yield: 1012 nmg (97% of theory) HPLC (Method 6): R=4.8 mn M
(ESI-pos): mz = 587 (MrH)+ Exanple 32A Met hyl

(8-fluoro-2-[4-(3, 4-difluorophenyl)-I

- pi perazi nyl ] - 3-[2-met hoxy-5-(trifluoronethyl)- 10

phenyl j - 3, 4- di hydr o- 4- qui nazol i nyl | acetate 700 ng (1.78 nmol) of nethyl

. (2B)-3-{3-fI = 2= [o( {]~2- yuh-(Lrifluor t. henyl]- ...

i ni no) net hylté{rgl;ee%gﬁle r[ﬁ‘%] ‘{Sﬁ“élﬁ‘?&y? E)hr%or{ﬁ’se‘ﬁ%ea‘tsépafl%xqg”ﬁpwieﬁ F‘é‘g?%(‘i‘%@é‘"‘ﬁg“’f'i".a‘?é Mol )
of 1- (3, 4- dbdilmoricepbraaty | ppitiper BaingeoeExsugndsaind 6ilfatamll eensalt off thetdovemtf by
silica gel are,stirred jn 20 m, 15 of dichlpronethane at roomtenperature
For 1 hour SRR AR PRgR Tt syt (b e 87 i Bl oSBT T e
purified by fokeopmifegtiophy on silica gel (dichloronethane, dichloromethane/
ethyl acetate 10:1). Yield: 1027 ng (97% of theory) HPLC (Method 1): R =

4.8 mn 20 M5 (ESI-pos): z = 593 (M+H) + -42 Exanpl e 33A Met hyl
{8-f1l uor¢- Z-Tlﬁm'(%gﬁgﬁ%%ﬂj&ﬁ?h - 1- pi perazinyl]-3-[2-nmet hoxy-5-(trifluoroneth
yl ) phenyl ]- 3, 4-di hydro-4-qui nazolinyl ] acetate H3 5 11.5 g (29.16 mmol) of

met hyl ( 2E) -@hf_n)%iefjsggor 0-2-[ (([2-nmet hoxy-5-(trifluoronethyl)phenyl]-

i m no) met hyl'en€)am no] phenyl ) - 2- propenoate (Exanple 18A), 5.14 g (29.16
mml ) of 1-(3- nethyl phenyl)piperazine and a spatula tip._of silica gel are
stirred i n 38¢hyl o%/zEgﬁ'dFHﬂHP"Sri[t( Hamesthory-S(wduerrmaiehrheny hming fmethyleng faminrd-
then under rg W})Q_{,Q,Per%gtchour s. The product is obtained after

chr omat ogr aphy "on silica gel (dichloronethane, dichloronethanel ethyl acetate
10:1, 5:1). 10 Yield: 15.8 g (95% of theory) HPLC (Method 1): Rt = 4.8 mn
M5 (ESI-pos): mz = 571 (MrH)+ EXsrpl e 34A

0
H,C”

10 50g (10.98 mmol) of methyl (2E)-3-{3-fluoro-2-[(triphenylphosphoranylidene)amino]phenyl}-
2-propenoate (Example 10A) are initially charged in 50 mi of dichloromethane, and the mixture is
stirred with 25g (11.53mmol) of 2-isocyanato-1-methoxy-4-(trifluoromethyl)benzene
(Example 17A) at room temperature overnight. The solvent is removed by distillation and the
product is then purified by chromatography on silica gel (isohexane/dichloromethane 2:1; 1:1) and

15  recrystallized from isohexane.

Yield: 2.69 g (62% of theory)
HPLC (Method 1): R,=5.6 min
MS (ESI-pos): m/z = 395 (M+H)"

General procedure [G]: Reaction of the iminophosphorane with an isocyanate and
20  subseguent reaction with an amine to give the dihydroguinazoline derivative

1.0 equivalent of the iminophosphorane is dissolved in 20 ml of dichloromethane (0.1-0.2M
solution). 1.05 equivalents of a substituted isocyanate are then added, and the mixture is stirred at

RT until the reaction has ended. The reaction is monitored by TLC or by analytical HPLC.



Met hyl

{8-fluoro-2-[4-(3-fluorophenyl) - 1-pi perazi nyl ]-3-[2-nmethoxy-5-(trif]uoroneth
- yl)phenyl]- 15 3, 4-di hydro-4-qui nazolinyl) acetate -43 100 ng (0.25 mmol) of
met hyl (2E)-3-{3-fluoro-2-[({[2-methoxy-53{trifluoronethyl)phenyl]-

i m no} et hyl ene) am noj phenyl} 2- propenoate (Exarrpl e 18A), 45.7 ng (0.25

. mol ) of 1-( or.o hen i perazin 15 n atula.ti

silica gel éfbequ ¥ rm}teog | rlilX %)‘Pn% E“? gl ﬁ’ﬁf 87§ ett"h a@é datf’q}ed8 F‘éﬁ%‘gﬁl%{{‘ﬁﬁ‘é‘-‘ f or
1 hour and tchidodiinideand dichitronfietitand,Canldothe mixthiteist afr@@tat o@ANONPating &iol ahaned
after chromat ography on sili i chl oro th n di chl or onet hane] et hyl
Scetat o 10 Tty e g earopleoR s B EHUGR I RPL beichion HaBoTpreo Ry LCs0y
mn 10 M5 (EﬁL QBd nuxﬂirilstoﬁzﬁmﬁéwahd pﬁ%f?dﬂ%b%re%@:ﬁhwm on an RP phase.
{8-fluoro-2-[4- (3 chl orophenyl ) -1

pi perazinyl]-3-[3-(trifluoronethyl)phenyl]-3,4-di hydro- 4-quinazolinyl }
acetate O, Ol ceyamn opsessthe NMRoshps fiecpresaipe of avanying woaerm%ef PORSYBPS® SRR Tane

from Exanpl eyde, mtth@se g@g@@&@l mlxﬂﬁ'é)tsﬁgb“z@d el noglcgﬁﬁaeéﬂroﬂﬂzt (AEkéth iz} Jﬁs%x)a of
product. LC-M5 (Meth 3): . - pos)

Exanpl e 36A spaselpgip of sﬂm a@irlaa@spm@ !Lhesmb@rﬁz@dn@sdavndsr 1eflpx for 30 min to 6 h.

pi per azi nyl ]sﬂi%ag \}\ﬁ(fél%{f T%gngqi%gsg%‘h%%%%% ftﬁﬁ‘i‘“{%‘k‘%gro 4- qui nazol i nyl }

acetate Startin nophosphor ane from Exanpl e
| OA, the general 10 procedure [G gives 3.67 g (70% of theory) of product.
HPLC ( Met hodf it)s inRnded ta psqupd enanti@oeriEaly- pros pompptirds-thg Zhrofreteighaphic separation is

10  carmied out at this stage.

Example 19A

Methyl {8-fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl)-3-[ 3-(trifluoromethyl)phenyl]-3,4-dihydro-

2

N N/\I

F I\/N
L

15 Starting with 92.5 mg (0.2 mmol) of the iminophosphorane from Example 10A, the general

4-quinazolinyl}acetate

procedure [G] gives 50 mg {45% of theory) of product.

HPLC (Method 1): R;=4.8]1 min



Exanpl e 37A Methyl 4-amno-3-[(1 E)-3-tert-butoxy-3-oxoprop-|
~en-l-yl]benzoate 15 Starting with 25.0 g (90.2 mmol) of nethyl

" 4-am no- 3-i odobenzoate, the general procedure [A] -45 gives 24.3 g (88% of

theory) of product. HPLC (Method 1): Rt=,4.71 min M5 (DCl-pos): mz = 295
{ MtNH4) + Exanple 38A 5 Met hyl (2E)-3-(4-cCyano-2-nitrophenyl)-2-propenoate 0
. CH3 Starti n%wth 00 g (17.0 mmol ) of 4-cyano-2-nitrobenzal dehyde, the
gener al proce@mpe-%é and recrystallization from nethanol gives 2.51 g (63%
of theory) of product. HPLC (Method 1): RR = 4.06 mn 10 M5 (ESI-pos): mz
= 233 (M+H) MctE)darfﬁ)-lﬂeo@@A[@(/é-ﬁ'ﬂuyﬂop}&ﬂ?l}-l gipereinyH Syl difmifloenoykthpl)gheeyipa d-dihydro-
Starting wt &@4%3{ nmml ) of the nitro conpound from Exanpl e 38A, the
gener al procé%lﬂ?ago af ®(but w thout boiling over activated carbon) gives
793 ng (89% of theory) of product. HPLC (Method 1): R1= 3.99 min Exanple
40A Met hyl ~CH,
(2E) - 3-{6-cyano-2-[ (tri phenyl phosf oranyl i dene) am no] phenyl ) propenoat e -46
Starring with 0.75 g (3.71 nmol) f t he am pe conpound from Exanpl e 39A, the
general procedure [E] gives 1.4% 62% st eory) of product. HPLC (Met hod
1): R =4.30 Min 5 M (ESI-pos): nfz = (MtH) + Exanpl e 41A

5  This compound is obtained as enantiomer A following the separation of enantiomers of 3.84 g of
Example 19A (715 mg, 14% of theory).

HPLC (Method 1): R, = 4.81 min
MS (ESI-pos): m/z = 544.9 (M+H)Y"

Example 21A

10 Methyl {6-fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-dihydro-

4-quinazolinyl}acetate

~CH,

Starting with 100 mg (0.28 mmol) of the iminophosphorane from Example 11A, the general
procedure [G] gives 58 mg (39% of theory) of product.



Methyl 3-[( 1

E) - 3-t ent - but oxy- 3- oxoprop-1-en-1-yl]-4-[(tri phenyl phosphoranyl i dene) am no]
benzoate H3C~, 0 10 Starting with 19.0 g (68.5 mmol) of the ami ne conpound

" from Exanpl e 37A, the general procedure [E] gives 31.4 g (85% of theory) of
product. HPLC (Method 1): Rt = 4.69 mn Ny4(ESI-pos): mz = 538 (MtH) + -47
Exanpl e 42A Met hyl

. 18-f 1 uoro- 2- ophe 1- pi perazinyl ] -3-[2-net hoxy-5-(trifluoroneth
yl ) phenyl ] - gﬂ%éﬁw&hﬁpg g qﬁ%%%gbllnyl } acetate 5 This conpound is obtained
as enantioner A by separating the racemate from Exanpl e 30A

chr omat ogr apExamplt 324 ccording to Method 15 in to the enantiomers. Starting
with 231 g of racemate, 120 g of the target product, which is directly
eenrd Turt Sty Ysubht zatm%uo%%hénléﬁ 1SS iy} 3T fBrodéib e R B dinydR 10
{8-f 1 uor o- 2-§-4uitolisgtl jroatytphenyl ) - 1- pi perazi nyl ] - 3-[ 2- net hoxy-5-(trifl uor onet
hyl)- phenyl] 3, 4-di hydro-4-quinazolinyl } acetate The conpound is obtained
as enantioner A by separating the racggate from Exanpl e 31A -48

chromat ographi cal Iy according to Mgti6d?315 into the enantioners. Starting
with 231 g of racemate, 111 ¢ (480.of theory) of the target product are
obtained. Ms (ESI-pos): mz = . | e 44A 5 Met hyl

{6-cyano- 2-[ 4- (4-fl uorophenyl) - 1Cb . [3 (trifluoronethyl)phenyl]-
3, 4-di hydro- 4-guinazolinyl g ac with 400 ng (0.6 mmol ) of

This compound 1s obtained as enantiomer A following the separation of enantiomers of 832 mg of

Example 21A (368 mg, 17% of theory).
HPLC (Method 1): R;=4.77 min
MS (ESI-pos): m/z = 544.9 (M+H)"

10 Example 23A

Methyl {8-fluoro-2-[4-(3-methylphenyl)-1-piperazinyl]-3-[3-{trifluoromethyl)phenyl]-3,4-dihydro-

4-quinazolinyl}acetate

o ~CH,

N\W::::T/CHs

Starting with 93 mg (0.2 mmol) of the iminophosphorane from Example 10A, the general



procedure [G gives 166 ng (48% of theory) of product. 10 HPLC (Method 1):
R =4.65 mn WM (ESI-pos): mz = 552 (M+tH)+ Exanpl e 45A Met hyl
 {7-cyano-2-[4- (4-fluorophenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-
3, 4-di hydro- 4-qui nazolinyl}acetate -49 Starting with 1.0 g (2.16 nrnol) of
t he i m nophosphorane from Exarrpl e 40A, the gener aI pr ocedure [ gives 1.07

.0 (98% of t d.l .72 mn 5 M

(ESI - pos) : %ﬁg&eﬁarggé] @ kﬁg?l%g( F}h@@%ﬁopﬁ?edtu% I

4- (2-tent - but oxy- 2- oxoet hyl ) - 2- [4 (4f|uoropheny|)p|perazi n- I -yl]-3 -]
3-(trifl uorofigit®iMethed PhikmAd.80-8in4- di hydr oqui nazol i ne- 6- car boxyl ate 10
Starting with 4.2 g (9.3 nmmol ) of the imnophosphorane from Exanpl e 41A, the

general pro G &9 (51 % of theory) of product. HPLC ( Met hod
= g@gﬂ‘:ﬁﬂ\/@ %“@%gﬁso@[ Wz = 627 (MrH) + -50 Exanpl e 47A Net hyl

{8 fI uor o- 2 [4-(4-fluorophenyl)-1-piperazinyl]-3-[3-(trifluoronethyl)phenyl]
- 3, 4- di hydr cExsdnpiei24¥0z0l inyl } acetate H3C-O 5 This conpound is obtained as
enantionmer A follow ng the separation of enantionmers of 3.5 g of Exanple

Lr‘;'IG'zA\ (:1 4 7§Tg I\Mﬁ?‘ t he éx i%ﬂl_@glche(nwﬁt]-plpmz yl]gj-'[S (mﬂ%oromeﬁlyl)ll)\(ls n)(lFZ?' 4.3 al)o-

4-(2-tert- Bu4 qm;{azahmpeetthyl )-2-[4-(4-fluorophenyl) pi perazin-|
-yl]

yl]-3-[3-(trifluoronethyl)phenyl]-
N : CF

A
9

This compound is obtained as enantiomer A following the separation of enantiomers of 3.31 g of

Example 23A (1.18 g, 22% of theory).
10 HPLC (Method 1): R, = 4.80 min
MS (ESI-pos): m/z = 541.0 (M+H)"

Example 25A

Methyl {8-fluoro-2-{4-(3-methoxyphenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl }acetate



3, 4-di hydr oqui nazol i ne-6-carboxylic acid -51 1.3 g (2.0 mmol) of the nethyl
carboxyl ate from Exanple 47A are dissolved in 12 m of dioxane, 2.4 m of

- an aqueous | N solution of potassium hydroxide are added and the mixture is
stirred at 60C for 5 hours. The pHis aQJgsted to pH=4 using an aqueous IN
solution of hydrochloric acid and the reactlon m xture is concentrated and
. purified by preparative HPLC. Thi ives 580 ng 5 (48% of theory) of the
product. HPLC (Method 1): RL = 4§85 %in M (ESI-pos): mz = 613 (MH) +
Exanpl e 49A Tert - butyl
(6-(aninocarbonyl)-2-[4-(4-f|§ ;
| ) phenyl]- 10 3, 4-di hydr oqui nazol
carboxylic acid from Exanpl e 48A,
of 1 hydroxy-I|H benzotriazo ]
N- ( 3- di net hyl am nopr opyl ) - hy|CvrbOdIInlde are suspended in DMF. 2.6
nmmol of N, N-dii sopropyl am ne the 15 mxture is stirred at
roomtenperature for 16 hours| 20 M of eth I acetate are added to the
reaction mxture, which is tRen washed\w LN.a safurabed aqueous sodi um

bi carbonate solution and a saturated aguéous m chfblgi de sol ution. The
conbi ned aqueous phases are adjusted to pH=8 & dgxtracted with ethyl
acetate. The conbi ned organi c phases are finallyashed with a saturated
aqueous sodi um chl ori de solution, dried over sodiumsulfate and

concentrated, This |ves 5 20 97% of theory) of product. HPLC ( Met hod
1): R = 4. 740pR Wifs PESpE g%%)mm f thes iminpphesy iﬂmsfr%(mg 184 theo SELEA of

Table | can cane glesfsq mopg%d; STQRsiufty starting materials using the
general pr oclggcur esFPf[QT? 9’3@ Tabl e r? 1 Exanpl eRt HPLCVS ESI pos.

No. St ruct ure net h Ig
LC Method I) Rt 4 62 min

5  MS (ESI-pos): m/z = 556.7 (M+H)"

Example 26A

Methyl {8-fluoro-2-[4-(3-methoxyphenyl)-1-piperazinyl]-3-[3-(triflucromethyi)phenyl]-3,4-
dihydro-4-quinazolinyl} acetate

10 This compound is obtained as enantiomer A following the separation of enantiomers of 5.11 g of
Example 25A (0.49 g, 9% of theory).

HPLC (Method 1): R,=4.71 min

MS (ESI-pos): m/z = 556.8 (M+H)"



Nc F 561 O _ 50Al cF, 4.531[MFH-HCI] NF 1 - QCH %x HJ  N556 H CF
51A"' 44.221[ MMH-HCI ]+ N N X HE 552 52Al CF, 4.361] MHHC1]+ WN xHC N
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Example 27A
Methyl {8-fluoro-2-[4-(4-fluoro-3-methylphenyl)-1-piperazinyl}-3-[6-methoxy-3-(trifluoro-

methyl)phenyl]}-3,4-dihydro-4-quinazolinyl}acetate

H,C

hY

H,

i
O
0

N CF,

A
@

5  Starting with 1.0 g (2.2 mmol) of the iminophosphorane from Example 10A, 500 mg (2.31 mmol)
of 2-isocyanato-1-methoxy-4-(trifluoromethyl)benzene (Example 17A) and 427 mg (2.2 mmol) of
the phenylpiperazine from Example 13A, 1.03 g (79% of theory) of crude product are obtained
following filtration through silica gel (cyclohexane/ethyl acetate 2:1 (v/v)). This product is reacted
further without further purification.

10 LC-MS (Method 3): R, = 2.55 min, 2.66 min
MS (ESI-pos): m/z = 589.3 (M+H)"

Example 28A

Methyl  {8-fluoro-2-[4-(4-fluoro-3-methylphenyl)-1-piperazinyl}-3-[6-methoxy-3-methylphenyl]-
3,4-dihydro-4-quinazolinyl }acetate

H,C.
0

.
050,
NZ N/\I
F k/N CH,
L



N cF, 54AF | 4.541[ MWH HC1]+ 1J ~ ~ x HC -53 Exanpl eStructureRt HPLCVS
ESI pos. No.[min]nmethodiIM+ H + X01 0O 55Al 4.271568 F | , [MtH-HCl]+ e » HG

10

15

- 'CKi HOO O

-39

Starting with 0.60 g (1.76 mmol) of the iminophosphorane from Example 10A, 376 mg
(2.31 mmol) of 2-methoxy-5-methylpheny! isocyanate and 342 mg (1.76 mmol) of the
phenylpiperazine from Example 13A, 183 mg (16% of theory) of product are obtained after
purification by preparative HPLC (Method 5).

HPLC (Method 1): R, = 4.77 min
MS (ESI-pos): m/z = 535.2 (M+H)"

Example 29A

Methyl {8-fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[6-methoxy-3-chlorophenyl]-3,4-dihydro-

4-quinazolinyl }acetate

o oH
3
0
0
N Cl
4'\
N N/\l
F b

Starting with 1.0 g (2.2 mmol) of the iminophosphorane from Example 10A, 423 mg (2.31 mmol)
of 2-methoxy-5-chloropheny] isocyanate and 396 mg (2.2 mmol) of 4-fluorophenylpiperazine,
621 mg (52% of theory) of product are obtained after purification by preparative HPLC
(Method 5).

HPLC (Method 1): R, =4.75 min
MS (ESI-pos): m/'z = 541.2 (M+H)"

Example 30A

Methyl  {8-fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-
3,4-dihydro-4-quinazolinyl}acetate



~ NI ~56ANO 4.301538 1 N F OFN C, ~~ O N1 CA57AN 4.281518 1 N N
F a F H ClO F~

-40 -
H,C.,
O CHy
0
0
N CF,
?I\
N N/\
; K/

550 mg (1.39 mmol) of methyl (2E)-3-{3-fluoro-2-[({[2-methoxy-5-(trifluoromethyl)phenyl]-
imino}methylene)amino]phenyl}-2-propenoate (Example 18A) and 251 mg (1.39 mmol) of 1-(4-
fluorophenyl)piperazine are stirred in the presence of a spatula tip of silica gel in 15 ml of
5  dichloromethane for 1 hour. After 90 hours of stirring under reflux, the product is purified by

chromatography on silica gel (dichloromethane, dichloromethane/ethyl acetate 10:1).
Yield: 769 mg (96% of theory)

HPLC (Method 1): R,= 4.8 min

MS (ESIpos): m/z = 575 (M+H)"

10 Example 31A

Methyl {8-fluoro-2-[4-(3-methoxyphenyl)-1-piperazinyl]-3-[2-methoxy-5-(trifiuoromethyl)-
phenyl]-3,4-dihydro-4-quinazolinyl }acetate

H,C

o) ch,
D,

CH

700 mg (1.78 mmol) of methyl (2E)-3-{3-fluoro-2-[({[2-methoxy-5-(triflucromethyl)phenyl]-



58A. J.N~4.411538 F N\WVO C | "' 59ANC, 0 4.821557 k | CF MsSC H6C-0 - 549 F
60AI hf N cF, 4.611[ MtH- HC1]+ F ~N zHC  -54 Exanpl eStruct ureR, HPLCVS
- ESIlpos. No.[min]method[M+ H+ ~_ | " - 61AI ~ " 4,891517 N'N 7 F ~N1 F ~Hs

-41 -

imino}methylene)amino]phenyl}-2-propenoate (Example 18A), 341 mg (1.78 mmol) of 1-(3-
methoxyphenyl)piperazine and a spatula tip of silica gel are stirred in 20 ml of dichloromethane at
room temperature for one hour and then under reflux for 35 hours. The target compound is

obtained after purification on silica gel (dichloromethane, dichloromethane/ethyl acetate 10:1).
5 Yield: 1012 mg (97% of theory)

HPLC (Method 6): R,= 4.8 min

MS (ESI-pos): m/z = 587 (M+H)"

Example 32A

Methyl {8-flucro-2-[4-(3,4-diflucrophenyl)-1-piperazinyl]-3-[ 2-methoxy-5-(trifluoromethyl)-
10 phenyl}-3,4-dihydro-4-quinazolinyl}acetate

0 GH,
POBe!
N CF,

Y
N N/ﬁ
Sy
|84

700 mg (1.78 mmol) of methyl (2E)-3-{3-fluoro-2-[({[2-methoxy-5-(trifluoromethyl)phenyl]-
imino} methylene)amino}phenyl}-2-propenoate  (Example 18A), 352mg (1.78 mmol) of
1-(3 4-difluorophenyl)piperazine (Example 16A) and a spatula tip of silica gel are stirred in 20 ml

15 of dichloromethane at room temperature for 1 hour and then under reflux for 20 hours. The target
compound is then purified by chromatography on silica gel {dichloromethane, dichloromethane/
ethyl acetate 10:1).

Yield: 1027 mg (97% of theory)
HPLC {Method 1): R;= 4.8 min

20  MS (ESIpos). m/z = 593 (M+H)"



HCO O N | FC4.81 62A1 46605 NN~ F CH3 ~Ha H3C O O C 63A

4. 606591 F

10

15

, F ~N |
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Example 33A

Methyl  {8-fluoro-2-[4-(3-methylphenyl)-1-piperazinyl]-3-[2-methoxy-5-(trifluoromethyl}phenyl}-
3,4-dihydro-4-quinazolinyl}acetate

O

OO0

HC<

CF,

N/)\N/\I

F K/N CH,
o

11.5g (29.16 mmol) of methyl (2E)-3-{3-fluoro-2-[({[2-methoxy-5-(trifluoromethyl)phenyl]-
imino}methylene)amino]phenyl}-2-propenoate (Example 18A), 5.14g (29.16 mmol) of 1-(3-
methylphenyl)piperazine and a spatula tip of silica gel are stirred in 300 ml of dichloromethane at
room temperature for 1 hour and then under reflux for 20 hours. The product is obtained after

chromatography on silica gel (dichloromethane, dichloromethane/ethyl acetate 10:1, 5:1).
Yield: 15.8 g (95% of theory)

HPLC (Method 1): R,=4.8 min

MS (ESl-pos): m/z = 571 (M+H)"

Example 34A

Methyl  {8-fluorc-2-[4-(3-fluorophenyl)-1-piperazinyl]}-3-[2-methoxy-5-(trifluoromethyl)phenyl]-
3,4-dihydro-4-quinazolinyl } acetate



F, 64Al 4.856591 F FHCQ ~I FI1 65A 4.926609 HN~F CH HCO I I

" B66ACF 4.831603 - -55 Exanpl eStructureRIHPLCVS ESI pos.
-43 .
0 (I:H3
H.C., 0

N : CF

NA\N
9

N

3

100 mg (0.25 mmol) of methyl (2E)-3-{3-fluoro-2-{({[2-methoxy-5-(trifluoromethyl)phenyl]-
imino}methylene)amino]phenyl}-2-propencate (Example 18A), 45.7 mg (0.25 mmol) of 1-(3-
fluorophenyl)piperazine (Example 15A) and a spatula tip of silica gel are stirred in 15 ml of

5  dichloromethane at room temperature for 1 hour and then under reflux for 20 hours. The target
compound is obtained after chromatography on silica gel (dichloromethane, dichloromethane/ethyl
acetate 10:1).

Yield: 139.2 mg (96% of theory)
HPLC (Method 1): R;=4.8 min

10 MS (ESI-pos): m/z =575 (M)’
Example 35A

Methyl {8-fluoro-2-[4-(3-chlorophenyl)-1-piperazinyl]-3-[3-(triflucromethyl)phenyl]-3,4-dihydro-

4-quinazolinyl}acetate

N Cl



No.[min]methodJM+ H+ CHy :o0. o F ~ 67AC 4.781587 ' N N F N~CH,
68AH3C,a 0 5.131563 NCH, NCH F ~N F HCQi0 F "

10

15
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Starting with 93 mg (0.2 mmol) of the iminophosphorane from Example 10A, the genmeral
procedure [G] gives 51 mg (45% of theory) of product.

LC-MS (Method 3): R; = 4.78 min
MS (ESI-pos): m/z = 561 (M+H)"

Example 36A

Methyl {8-fluoro-2-[4-(1,3-benzodioxol-5-yl)-1-piperazinyl]-3-[3-(triflucromethyl )phenyl]-3,4-
dihydro-d4-quinazolinyl }acetate

Jil
Ux

Starting with 4.19 g (9.2 mmol) of the iminophosphorane from Example 10A, the general
procedure [G] gives 3.67 g (70% of theory) of product.

HPLC {(Method 1): R,=4.67 min
MS (ESI-pos): m/z = 571 (M+H)"

Example 37A

Methyl 4-amino-3-[(1E)-3-tert-butoxy-3-oxoprop-1-en-1-yl]benzoate

Starting with 25.0 g (90.2 mmol) of methyl 4-amino-3-iodobenzoate, the general procedure [A]



C 69A " 4.761563 61 .N1 FNF IMF F 70Ay 4.811581 C N N |

Nk CH3 21 71A1 51581 "' CH3 N N

10

15
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gives 24.3 g (88% of theory) of product.
HPLC (Method 1): R,=4.71 min
MS (DCl-pos): m/z = 295 (M+NH,)"

Example 38A

Methyl (2E)-3+(4-cyano-2-nitrophenyl)-2-propenoate

NO

W

N

FN+tFFF

Starting with 3.00 g (17.0 mmol) of 4-cyano-2-nitrobenzaldehyde, the general procedure [B] and

recrystallization from methanol gives 2.51 g (63% of theory) of product.

HPLC (Method 1): R,= 4.06 min
MS (ESI-pos): m/z = 233 (M+H)"

Example 39A

Methyl 3-[2-amino-7-cyanophenyl]propenocate

N// NH,

Starting with 1.0 g (4.31 mmol) of the nitro compound from Example 38A, the general procedure

[D] (but without boiling over activated carbon) gives 793 mg (89% of theory) of product.

HPLC (Method 1): Ry=3.99 min

Example 40A

Methyl (2E)-3-{6-cyano-2-[(triphenylphosphoranylidene)amino]phenyl }propenoate



. F~-N F~ | ~F72A CH 55 7H 121575 N CFl. -56 Exanpl eStructureRt HPLCVS
ESIpos. No.[min]nmethod[ M+ H+ CH HCO . QH N CHs
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O/CHs

Starting with 0.75 g (3.71 mmol) of the amine compound from Example 39A, the general
procedure [E] gives 1.09 g (62% of theory) of product.

HPLC (Method 1): R, = 4.30 min
5  MS (ESIpos): m/z = 463 (M+H)"

Example 41A

Methyl 3-[(1E)-3-tert-butoxy-3-oxoprop-1-en-1-yl]-4-[({triphenylphosphoranylidene)amino]-
benzoate
CH,
CH,
0 CH,
O I 0O
Na

10 Starting with 19.0 g (68.5 mmol) of the amine compound from Example 37A, the general
procedure [E] gives 31.4 g (85% of theory) of product.

HPLC (Method 1): R, = 4.69 min

MS (ESI-pos): m/z = 538 (M+H)"



4 1559 F ~N 4.98 GHy ~Gly HNC O Illg N F C 74A 4.861591
p N F

Example 42A

Methyl  {8-fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-
3,4-dihydro-4-quinazolinyl }acetate

5  This compound is obtained as enantiomer A by separating the racemate from Example 30A
chromatographically according to Method 15 in to the enantiomers. Starting with 231 g of
racemate, 120 g of the target product, which is directly reacted further, are obtained.

MS (ESI-pos): m/z = 575 (M+H)"

Example 43A

10 Methyl {8-fluoro-2-[4-(3-methoxyphenyl)-1-piperazinyl]-3-[2-methoxy-5-(triflucromethyl)-
phenyl}-
3, 4-dihydro-4-quinazolinyl}acetate

The compound is obtained as enantiomer A by separating the racemate from Example 31A



75AA 4.866593 CNN- F ~NI - F | - OH 76AN4.941547 F O~ JH | H
TTA(N- 4.821539 F Hy HYCOp | F 78A° 4.921589 J. H

10

.48 -

chromatographically according to Method 15 into the enantiomers. Starting with 231 g of
racemate, 111 g (48% of theory) of the target product are obtained.

MS (ESlI-pos): m/z = 587 (M+H)"

Example 44A

Methyl {6~cyano-2-[4{4-fluorophenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-dihydro-

4-quinazolinyl}acetate

Starting with 400 mg (0.6 mmol) of the iminophosphorane from Example 12A, the general
procedure [G] gives 166 mg (48% of theory) of product.

HPLC (Method 1): R, = 4.65 min
MS (ESI-pos): m/z = 552 (M+H)"

Example 45A

Methyl {7-cyano-2-{4-(4-flucrophenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-dihydro-

4-quinazolinyl }acetate



FN. F HC-57 Exanpl eStruct ureRIHPLCMS ESI pos. No.Im n]nmethodIM+ H + O
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_CH,

SYSt
N CF,

/*
N N

(L~
o,

Starting with 1.0 g (2.16 mmol) of the iminophosphorane from Example 40A, the general
procedure [G}] gives 1.07 g (98% of theory) of product.

HPLC (Method 1): R,=4.72 min
5 MS (ESI-pos): m/z = 552 (M+H)"

Example 46A

Methyl 4-(2-tert-butoxy-2-oxoethyl)-2-{4-(4-fluorophenyl)piperazin-1-yi}-3-[3-(trifluoromethyl)-
phenyl]-3,4-dihydroquinazoline-6-carboxylate

CH,

e,
0~ CH,
; /O\
H,C
0 j\l\ CF,
o
N N/\
N

L
10 Starting with 4.2 g (9.3 mmol) of the iminophosphorane from Example 41A, the genera! procedure
[G] gives 3.9 g (51% of theory) of product.

HPLC (Methed 1): Ry =5.03 min

MS (ESI-pos): m/z = 627 (M+H)"
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Example 47A

Methyl {8-fluoro-2-{4-(4-flucrophenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-dihydro-

4-quinazelinyl}acetate

CH,

5  This compound is obtained as enantiomer A following the separation of enantiomers of 3.5 g of
Example 46A (1.4 mg, 20% of theory).

HPLC (Method 1): R, = 4.91 min
MS (ESI-pos): m/z = 627 (M+H)"
Example 48A

10 4-(2-tert-Butoxy-2-oxoethyl)-2-[4-(4-fluorophenyl)piperazin-1-y1]-3-[3-(trifluoromethyli)phenyl}-
3,4-dihydroquinazoline-6-carboxylic acid




83A1.939511 - F ONF K, C D KC K 84A, 1.909487 | .~ F ~N ~ CH+ -58
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1.3 g (2.0 mmel) of the methyl carboxylate from Example 47A are dissolved in 12 ml of dioxane,
2.4 ml of an aqueous 1IN solution of potassium hydroxide are added and the mixture is stirred at
60°C for 5 hours. The pH is adjusted to pH=4 using an aqueous 1N solution of hydrochloric acid
and the reaction mixture is concentrated and purified by preparative HPLC. This gives 580 mg
(48% of theory) of the product.

HPLC (Method 1): R, = 4.85 min
MS (ESI-pos): m/z = 613 (M+H)"

Example 49A

Tert-butyl {6-(aminocarbonyl)-2-[4-(4-fluorophenyl)piperazin-1-y1]-3-[3-(trifluoromethyl)phenyl]-
3,4-dihydroquinazolin-4-yl }acetate

=z
)
M

A
@

560 mg (0.9 mmol) of the carboxylic acid from Example 48A, 2.6 mmol of aluminum chloride,
1.1 mmol of 1-hydroxy-1H-benzotriazole hydrate and 1.1 mmol of N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide are suspended in DMF. 2.6 mmol of N,N-diisopropylamine are added, and the
mixture is stirred at room temperature for 16 hours. 20 ml of ethyl acetate are added to the reaction
mixture, which is then washed with a saturated aqueous sodium bicarbonate solution and a
saturated aqueous sodium chloride solution. The combined aqueous phases are adjusted to pH=8
and extracted with ethy! acetate. The combined organic phases are finally washed with a saturated
aqueous sodium chloride solution, dried over sodium sulfate and concentrated. This gives 548 mg

{97% of theory) of product.
HPLC (Method 1): R; = 4.73 min

MS (ESI-pos): m/z = 612 (M+H)"
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Examples 50A to 112A of Table 1 can be prepared from the comresponding starting materials using

the general procedures [A] to [G].

Table 1
Example R, HPLC MS ESlIpos.
Structure
No. [min} | method M+H]"
O
561
50A d = 4.53 1 .
N N’ﬁ [M+H-HC1]
F k/“\O/O“cH;
x HCI
HN NQCF, 356
51A Py 422 1
15 N +H-
O [M+H-HCI]"
% HCI O\F
352
52A 4.36 1 .
{M+H-HCI]
5§72
53A Fa CFs 4.37 1
PN [M+H-HCI]"
549
54A 4.54 1
[M+H-HCI]




- 88AH, N CF' 4.651552 NNa F HYyC 0 NC 1 F
-59 Exanpl eStruct ureR1IHPLCVS ESI pos.

90AcF, 4. 621564 CH

89A1 4.771568 N N~ 1 -

H3CIQ HC
No. [ m n] nmet hod[ M +

" H+0 HOi ~\I 91A1
-53-
Example Struct R, HPLC MS ESIpos.
ructure
No. [min} | method [M +H]*
He.,
: «@\c 568
55A & A & 427 1
N [M+H-HCI)
XMl O\C"‘n
56A 4.30 1 538
57A 4.28 1 518
58A 441 1 538
HLey
CFy
59A = 4.82 1 557
e
H,c’ k/N\©\
HiCey
F N chp 549
60A N)\ : 4.61 1 N
N [M+H-HCI]
F I\/ \@\
=HCI
F




5.001609 N N~ F HCN

F~CO0 CF 1

92A" 4.701563 NNF 1 ~FF 1;

93Alam ,1 577 F ~ "~ { F H3CNO 94AcF' 4.741545 0
-54.
Example R; HPLC MS ESIpos.
Structure
No. [min] | method M +H]"
61A 4.89 1 517
62A 4.81 6 605
63A 4.60 6 591
64A 4.85 6 591
65A 4.92 6 609
66A 4.83 1 603

FI



FF -,0, H3C%® H 95ACF, 4.901605 1 , NLN~ F ~~ 9r % o N 96ACF, 4.831563
1 NIL.N~-F F ON'a, -60 Exanpl eStructureRLHPLCMS ESI pos. No.[m n] net hodl M +
-H+ ~Ha HC 0 6 N4 C
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Example R, HPLC MS ESlpos.
Structure

No. imin] | method M +H]"
67A 4.78 1 587
68A 5.13 1 563
69A 4.76 1 563
70A 4.81 1 581
T1A 5.21 1 581
72A 5.12 1 575




97A. NON 4.821537 L F H OHa 98AN C
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I - HHC- 0 d
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Example R, HPLC MS ESIpos.
Structure

No. [min] | method M+H]"
73A 498 1 559
T4A 4.86 1 591
T5A 4.86 6 593

© 76A 4.94 1 547
TIA 482 1 539
T8A 4,92 1 589
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No.[min]methodiM+ H* H COC | 103A N 1A 3.1016533 c! NN} Q CHy ~
- 104A1 N ~ ¢, 2.7517555 F N a CHI
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Example R, HPLC MS ESIpeos.
Structure .
No. {min] | method [M + H]
79A 457 1 582
80A 2.38 3 485
8lA 1.95 9 491
82A 1.97 9 507
83A 1.93 9 511
84A 1.90 9 487




I
N

E
a

H3
=

C

H
H

' C
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Example R, HPLC MS ESIpos.
Structure N
No. [min] | method [M + H]
85A 4.87 1 541
86A 491 1 561
87A 476 1 557
88A 4.65 1 552
RACug
NG NQEF
89A Py : 477 1 568
&
90A 4.62 1 564

F . 1545



107A1 4.931541 HFC N N | F :c_ 108ACF,5.081575 H~ ON |
Exanpl eSt ruct ureRt HPLCMS ESl pos. No.[min]nethod[M+ H+ H C

1 109ACF1 | "l 4.881563 N N

-59.
Example R, HPLC MS ESIpos.
Structure
No. [min] | methed [M+H]"
91A 5.00 1 609
92A 4.70 1 563
93A 577
94A 4.74 1 545
95A 4.90 i 605
96A 4.83 1 563




| ~FHCCF~11NCF 53 110A14.541C + [MMHHIJ x HCl FH ~ O '
111ANCF34. 541571 + [ MFH-HC1J xHG | ~ F -63 Wrking exanpl es
-60 -
Example R, HPLC MS ESIpos.
Structure
No. [min] | method M +H]
97A 4.82 1 537
98A 490 1 557
o
H,C\o OD
99A J " 4.81 1 553
100A
101A 4.78 1 521
102A 473 1 517
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Exampl e 3

18- Fl uor o- 2-[ 4- ( 3- met hyl phenyl ) - 1- pi perazi nyl ] -3-[3-(trifl uoromet hyl ) phenyl ]
*-3,4-di hydro -4- quinazolinyl}acetic acid CH3 Starting with 34 ng (0.06

[M+H-HCI]"

mol ) of the nethyl ester from Exanple 23% the general procedure [H -65
gi ves 30 ng (90% of theory) of product. C (Method 1): R = 4.56 mn M5
. (ESI - pos) : mrz—=526 9 (Mrr+—HNVR(200—Miz—OMSSd6)—8—Fpprt——= 7. 64 (s,
1H); 7.53 (t, IH;|7.44-7.34 (m 2H); 7.1(1-6.9¢ (m 3H); 6.72-6.59 (m 4H);
5.33-5.25 (NMExdple 3. 52 (db, 4H); 3.02 (dp, r4H)|; HPLEO Z.mlﬁgmos’eH,
partially obscyred|by DIVBO%ﬂgna‘IE) 2.23 |(s,. 3H). Example 4 (
8- FI uor o- 2- [|4-'%- met hoxyphenyl') - 1- pi per az| Hin] _ 3‘“'—3tP°‘§ (trM+H
fl uoronet hyll) pheny |l ] -3, 4-di hydro-4- quj nazol|inyl }a¢etic acid Starting
with 36 ny ) of the nmethyl ester from Exanplle 25A, the general
procedure [} and|chr oma ography (I\/Et hod{ 2) gijve 28 mg (77% of thbory) of
product. HFLC ( Met hod e, 46 min M3 (ESl-jpos): mMz = 542.9 (MH' 'H
NVR (200 MHz, DMSO{d6):: = 7.67 (s, IH;| 7.54 (t, IH; 7.45738(m
oH): 7.14-6. %% (m 4H) 4.8 35-5125|(m 146p; 3.68 (
3.50 (db, 4K); ( 58- 2.52 (rn, 2H). Exlarrple 5 {
8- Fl uor o- 2- [4 (3 C IorophenyIM erazijnyl]-3-[3-(tnifluoronethy|)phenyl]-
3, 4-di hydr oA azol inyl] acet cid 66 Cl| Startiijng with 38 ng (0.07
mrol ) of th ester from Exanple-35A—the geners | H  gives
25 ny (66%0f 't heot y) of *phaguct .
F Ej
110A P 4.54 1 >
M+H-HCI]"
O [M+H-HCI]
571
111A 4.54 1




HPLC (Method 1): Ri= 4.64 min M (ESI-pos): mz = 546.9 (MtH + "H NVR (200
MHz, DMSO-4): 8 [ppm = 7.66 (s, IH); 7.52 (t, 1H); 7.38 (dd, 2H); 7.20 (t,
~1H); 7.10-6.78 (m 6H); 5.33-5.26 (m 1H); 3.51 (db, 4H); 3.11 (db, 4H)
2.61-2.55 (m 2H). Exanple 6 {8-Fluoro-2-[4-(1,3-henzodi oxol-5-yl)-1

pi perazinyl]-3-[3-(trifluoromethyl)phenyl =3, 4-dihydro-4-

- qui nazol i nyl},acetic acld Starting with 173 ng (0.30 nmol) of the nethyl
ester fron1é&3ﬁ%¥%1%%$F—the general procedure [H gives 79 ny (4696of
t heory) of product. HPLC (Method 1): Rti 4.44 mn M5 (ESI-pos): mz 557. 2

(MtH) + - 67 bénhiMRpf@OOurbliH]: HBEAISYs of the fuinmdolytacétidacid ssterdH) ; 7. 42- 7. 34 (m
3H) 7.03-6.89 (m 2H); 6.79 (d, 1H): 6.64 (d, 1H); 6.41 (d, 1H); 6.22 (dd,

L 28T (550 A G R b b e s i 9 S of T S
pi per azi nyl Jsodiuldryliokide Isulaﬁ@ﬂa& raade)iphmuﬂx}ma;éstﬂlehnydswc%r U6/ hdl@g @hd BiYdr the
(0.08 mmpl) of the neth ester. from Exanpl e

acetic acid Starting
21A, the ged&hm b@ owﬁ%fﬁtbe {eﬁﬁtmgf {rwaitoged Pagawmloﬁﬂ’lt% ?W%ae i FgYERRtedHpLC

(Method 1): fﬂe"reé}dl@?’ls Théh wld 151:E§1| wR8S dnd mjisteﬂ 830 9 ubi HithydEecBIoRt Gcil. The
6- Fl uor o- 2-[ 4- (4-f 1l uorophenyl )- 1- pi per azi nyl ] - 3- [3-(tr|fluoronethyl)phenyl]

3, 4- di hydr o-TesufjiFig PEeEBIItRIg 4 fi er@fb@iif i weashed; wtma/hﬁlemteéﬁndj@ethslaﬂlsr and dnry aprqom 350

orves 264 ng TR GPOFTRES e METRLRIS o PRIEECE Ty ARG ol o0

Extrelute cartridge, then washed with ethyl acetate, followed by concentration of the filtrate. If the
purity of the product 1s not high enough, the product is purified either by preparative HPLC on an
RP phase (Method 2 or Method 35) or on silica gel using mixtures of cyclohexane/ethyl acetate.

Example 1

{8-Fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[ 3-(trifluoromethyl)phenyl]-3,4-dihydro-4-

quinazolinyl }acetic acid

Starting with 37 mg (0.07 mmol) of the methyl ester from Example 19A, the general procedure [H)
gives 29 mg (80% of theory) of product.

HPLC (Method 1): R=4.49 min
MS (ESI-pos): m/z = 530.7 (M+H)"

'HNMR (400 MHz, CD;CN): 8 [ppm] = 7.59 (s, 1H); 7.45 (t, 1H); 7.37 (t, 2H); 7.02-6.95 (m,
3H); 6.93-6.85 (m, 4H); 5.24 (dd, 1H); 2.98 (dy, 4H); 2.91 (ds, 4H); 2.73 (dd, 1H); 2.54 (dd, 1H).



M5 (ESI-pos): mlz = 530.8 (MtH-HC1)+ 'H NMR (400 MHz, CD3CN): S [ppm = 7.62
(s, IH; 7.51-7.48 (m 1H); 7.43-7.41 (d, 1H); 7.26- 7.23 (m 1H); 7.04-6.95
“(m 2H); 6.91-6.85 (m 3H); 5.23 (dd, 1H); 3.55 (sb, 3H); 3.02-2.99 (m
111); 2.94 (sb, 4H); 2.80 (dd, 1H). Exanplg .9

( 8- Fl uor o- 2-[4-(3 met hyl phenyl ) -1

- piperazinyl Jed-l3:4trifluoronmethyl)phenyl]-3,4-di hydro-4 - quinazol inyl }
acetic acid loride CH3 Starting with 1.10 g (1.93 mmol ) of the ester
from Exanpl e 24A, the general procedure [H gives 1.04 g (91% of theory) of
product. Fol {SOWJWQ-Zt-[H@@waplwpﬂbh-pmeraéhalﬂlﬂi[b-lﬁiﬁiﬂsorblylethﬂﬂﬂiwlw Adthgdrog oduct

i s obtained e Lomer A HPLC (Method 1): R =4.68 mn M5 (ESI-pos): mz
= 526.9 (I\/HI—@"‘%F‘?‘%’[}}}&%%1¢4OO MAz, CD3CN): b [ppm = 7.61 (s, | H);
7.49-7.38 (m 3H); 7.10-6.89 (m 4H); 6.71- 6.65 (m 3H); 5.26 (dd, 1H);

3.60-3.52 (m 4H); 3.03-2.95 (m 4H); 2.76 (dd, IH); 2.57 (dd, IH; 2.25
(s, 3H). Exanple 10 8-Fl uoro-2- [43 nmet hoxyphenyl ) -1
pi perazinyl]-3-[3-(trifluoromeyh <34- | hydro-4 -69

qui nazol i nyl }acetic acid hydrochl ori fle Sth g wth 437 ng (0.79 nmmol) of
the ester from Exanple 26A, th aufe [H gives 344 ng (72% of
theory) of product. HPLC (Metf .8 m @Fave (ESI-pos): mz = 543.0
(MtH-HCl ) + 1H NWVR (400 MHz, , = 7.61 (s, 1H); 749-7.38(m
3H); 7.14-6.89 (m 4H); 6.47- 9 .26(dd, 1H); 3.72 (s, 1H);
3.60-3.54 (m 4H); 307300(n}__4H) 4 1H); 2.57 (dd, IH. Exanple

11 '
(8- Fl uoro-2-[4-(4-fluoro-3-net hyl phenyl) -1- pi per§ | 1-3-[6-methoxy-3-(trif
| uor onet hyl ) - .

Starting with 695 mg (1.27 mmol) of the methyl ester from Example 20A, the general procedure
[H] gives 488 mg (64% of theory) of product.

HPLC (Methed 1): R=4.59 min
MS (ESI-pos): m/z = 530.8 (M+H)"

'H NMR (400 MHz, CD;CN): 5 [ppm] = 7.60 (s, 1H); 7.47-7.40 (m, 3H); 7.03-6.86 (m, 7H); 5.26-
5.23 (m, 1H); 3.60-3.52 (m, 4H); 2.99-2.90 (m, 4H); 2.75 (dd, 1H); 2.56 (dd, 1H).

Example 3

{8-Fluoro-2-[4-(3-methylphenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-dihydro4-

HO [ ]
N CF
A\
N N

quinazolinyl }acetic acid

CH

Starting with 34 mg (0.06 mmol) of the methy! ester from Example 23A, the general procedure [H]



phenyl ] - 3, 4- di hydr o- 4- qui nazol inyl } acetic acid hydrochloride H3 Starting
with 1.03 g (1.75 mml ) of the crude product of the ester from Exanple 27A,
the general procedure [H and chromatography according to Method 5 foll owed
by dissolution of the product -70 in nmethanol ]I N hydrochloric acid and _
re-evaporation of the solvent give 283 my (22% of t heory) of hydrochl oride.
. HPLC ( Met hod %ﬁw (% nftheo )%Br pos): mz 575.2 (MrH-HO )+ 1H NMR
(400 Mz, mg (P8 T3 AP 0.66H); 7.69 (d. IH): 7.55-7.30 (m
IH); 7.27- 7.24 (m 211); 7.16 (d, 0. 6H); 7.09-7.04 (m 2H); 5.33-5.27,
5.12-5. 06 (2HPIG (Méfhod ¥): R84363En(m 4H); 3.69 (s, 3H); 3.30-3.22 (m IH;
2.80-2.76 (m 1H); 2.25 (s, 3H). Exanmple 12 {

8- Fl uoro-2-[4-.(4:fl uor o- 3; henyl ) - |

- pi per azi nyI ?‘Sgﬁ%@"ﬁe{'ﬁ%@@@ﬁ*% uor onet hyl ) -

phenyl ] -3, 4-di hydr o- 4- qui nazolinyl} acetic acid hydrochloride Prior to the
separ ation ofyg mrrtzommzsmma@&ﬁm [pﬁm]tmmcédngcinbmﬂ e, fmmmsEmrmi)m iilcepe

taken up in dichl oronet hane g%nlc hase is extracted twice with
%dmsl

saturated soh MLs-&ap 63k &H); éé‘ﬁu"t 10e3 43 (bot): pHATeS @ el

extracted onGe:iBscdied W&g@d BC2 23 Re3FPONDI ned organi ¢ phases are dried
over sodiumsulfate and tfiltered and t e soI vent i s renoved under reduced

pressure. This gives 204 ng (86% of theory) of the free base. Using this
materi al, scExampléeédn of enantioners (Method 4), re-purification by
preparative HPLC (Met hod 5) and subsequent dissolution of the product in

nmet hanol I'i N els o L VEAL 80 ny
(7% o1 theolog op “cianircaesr At AR ARl G Siarhetf gy %%ﬁ‘ﬁé@ﬁ pos)
m z = 575. 2 quimaeblielipeetic BrifIVR (400 MHz, CD3CN): b [pprn] = 8.17 (s, 0.66H);
769(d IH); 7.45-7.30 (m IH); 7.24(d, -71 2H); 7.15(d, 0.7H); 7.08-7.01
(m 2H); 5.32-5.27, 5.11-5.07 (& in, 1H; 4.06-3.50 (m 4H); 3.68 (s, 3H);
3.33-3.24 (m 1H); 2.77-2.72 (m|| 1H); 2.24, 2.23 (2x s, 3H).

HO /T\ /@\CF
/\\
‘\/N O~en
o

Starting with 36 mg (0.07 mmol) of the methy] ester from Example 25A, the general procedure [H)
and chromatography (Method 2) give 28 mg (77% of theory) of product.

HPLC {(Method 1): R=4.46 min
MS (ESl-pos): m/z = 542.9 (M+H)"

'H NMR (200 MHz, DMSO-dg): & [ppm] = 7.67 (s, 1H); 7.54 (t, 1H); 7.45-7.38 (m, 2H); 7.14-6.94
(m, 3H); 6.51-6.35 (m, 4H); 5.35-5.25 (m, 1H); 3.69 (s, 3H): 3.50 (dy, 4H); 3.06 (dy, 4H); 2.58-
2.52 (m, 2H).

Example 5

{8-Fluoro-2-{4-(3-chlorophenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-dihydro-4-

quinazolinyl }acetic acid



Exanpl e 13
{8-Fl uor o-2-[ 4- (4-fuoro-3-net hyl phenyl ) - 1- pi perazi nyl ] - 3-[ 6- net hoxy- 3- net hyl
- phenyl ] -3, 4- di hydro-4-qui nazolinyl }acetic acid hydrochloride H3 Starting
with 183 ng (0.34 mmol) of the crude produyct of the ester from Exanple 28A,
the general procedure [H and chromatography according to Method 5 fol | owed
. by dissolution of the product inamethanoll|l N hydrochloric acid and
re-evaporation of the solvent give 135 ng (67% of theory) of hydrochloride.
HPLC (Method 1): Rt= 4.67 mn M

; : Sl-pos),~mz = 521.2 (MrH-HO ) + 1H NWVR
(400 MHz, CD3CN): 6 [ppm = 7.60-7.2p (m 7.25-7.06 (m 5H); 6.93-6.78
(m 1H); 5.24-5.21, 5.06-5.03 (2x 0335(m 8H); 3.21-3.08 (m
1H); 3.01-2.77 (m 1H); 2. 34, > . .26 (s, 3H). Exanple 14 {

pi pe a2| nyI] |3 [32 met hoxy-5-(trifl uoromneth
yl) phenyl ] -3, 4- di hydro-4-quin acid -72 At room tenperature,

179.6 ng (4.49 mol) of sodi um hydr dded to 878 ng (1.5 rnnol) of
met hyl {8-fuoro-2-[4-(3-net hoxyhenyl) % zi nyl ] - 3oyl 2- met hoxy- 5-
(trifluoronethyl)phenyl]-3, 4-di hydro-4-qui ol

40 m of dioxane, and the mxture is stirred at for 2 hours. The pHis
then adjusted to 4-5. The product is filtered o ashed with water and
dri ed under reduced pressure. Yield: 801 ng (93% of theory) HPLC (Method
1): R=4.5mn M (ESI-pos): mlz =573 (MH + Exanple 15

{ 8- Fl uor o- 2- $t4pti@§wﬂtht3&mg}(flh'énydo)}ufﬂpiqmﬂt}dmdmﬁoh}&a[r@leméhhmxger&mq procédutedEid met
hyl ) phenyl ] - dib zoJinyl } acetic acid After separation of
enanti oners ?\')’Estzﬁdlbg %% °8f e bnta Jb’f racenat e (Exanple 14), the crude

HPLC (Method 1): R= 4.64 min

i etate (Exampl e 31A) in

MS (ESI-pos): m/z = 546.9 (M+H)"

'H NMR (200 MHz, DMSO-d,): 8 [ppm] = 7.66 (s, 1H); 7.52 (t, 1H); 7.38 (dd, 2H); 7.20 (t, 1H);
7.10-6.78 (m, 6H); 5.33-5.26 (m, 1H); 3.51 (dy, 4H); 3.11 (dy, 4H); 2.61-2.55 (m, 2H).

Example 6

{8-Fluoro-2-{4-(1,3-benzodioxol-5-yl)-1-piperazinyl]-3-[ 3-(trifluoremethyl)phenyl]-3,4-dihydro-4-

quinazolinyl }acetic acid

Starting with 173 mg (0.30 mmol) of the methyl ester from Example 36A, the general procedure
[H] gives 79 mg (46% of theory) of product.

HPLC (Method 1): R;= 4.4 min

MS (ESlI-pos): m/z = 557.2 (M+H)"



product is purified by chromatography on silica gel and then dissolved in IN
aqueous sodi um hydroxi de solution and extracted with diethyl ether.

- Fol l owi ng acidification with IN hydrochloric -73- acid, the product is
filtered off and dried under reduced pres%KI Yield: 105 ng (21% of _
theory) M5 (ESI-pos): mz 573 (NH—|)+ ' VR (300 MHz, DMSO-d6): 8 [ppn] =

s, 3y 4 @&’”&é#‘)@“ﬂwh Sorsls” 77 gt By %43@(35‘18 RS 2D

6H); 12.5 (@bm)tblmm\llmrmmt(dyeﬂy,ﬁmhed tan0et7 @rzmustzmsss@at BNedo Y, 3H);
reacting the enantionericall ljll’e ester from Exanple 43A according to t he
gener al proc%%?@@l]smﬁ%’r(fli){ﬂglwth 111 g (0.19 nol) of ester, 69 g (63%
of theory) of target product are obtained. Exanple 16 {
8- Fl uor o- 2- [ﬂia hgl-, di f 1 uor ophenyl )-1-piperazinyl]-3-[2-nmethoxy-5-(trifluorom
et hyl ) phenyl di hydr o- 4- qui nazol [ nyI } acetic acid In 40 nm of di oxane,
881 nmg (1.49 mml) of nethyl (8-fluoro- % § 4-di f| uor oph %
pi per azi nyl ]i@Engoﬁéﬂ%QW@ﬂ‘Fﬂ‘l} 1-pipsreardi-Ayd- tﬁﬂ%%ﬁthﬂ)phefd’ﬂrﬁ%‘ﬁ }"Hgﬁw nazol i
nyl} acet ateué}(z@q L&tissA and 178 ng (4.46 mmol ) of sodi um hydroxide are
stirred at 5 0 hours. Foll owi ng acidification with I N hydrochloric
acid, the product is filtered off with suction, washed wth water and dried
under reduced pressure. Yield: 77580 (90% of theory) HPLC (Method 1): R =
4.5 mn M (ESI-pos): mz =579 (MH)} -74 Exanple 17 {
8- Fl uoro-2-[4-(3, 4-di fl uor ophenpby™- 1>pi per gzt mul ] - 3-[ 2- met hoxy-5-(trifluorom
et hyl ) phenyl ] -3, 4- di hydr o- 4- qui nazol i nyl) ic acid Follow ng the
separation of enantioners (M hed N N, F86 rnnol) of racemate
(Exanmpl e 16), the crude produc urﬂ\ed by chriomat ography on silica gel

s

N/ﬁ

(di chl or onet hane,
N

Starting with 42 mg (0.08 mmol) of the methyl ester from Example 21A, the general procedure [H]
gives 34 mg (76% of theory) of product.

HPLC (Method 1): R=4.63 min
MS (ESI-pos): m/z = 530.9 (M+H)"

Example 8

{6-Fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl)-3-[3-{trifluoromethyl)phenyl]-3,4-dihydro<4-

quinazolinyl}acetic acid hydrochloride

x HCI



di chl or onet hane/ net hanol 20:1, 10:1), dissolved in I N agueous sodi um

hydr oxi de solution and extracted with diethyl ether. Using IN hydrochloric

-acid the aqueous phase is adjusted to pH 4-5, and the product is filtered
of f, washed with water and dri ed under %gced pressure. Yield: 86 ng (17%

of theory) NB(ESI-pos) m z 579(|\/}H)+ HNIVR(SOOM—lz DIVBOd,,). S

. = 3.75

%pprﬂG 7 (m §t11_1|-)rmé gntlaﬁg(? r?g? @ﬂ?l? &Qe gst?) ];iL’i-aan éﬂgneéerfgal proce re [I-I] gives

(8- Fl uor o- 2-js4nfAs8% WO thesyesnprodudt.

pi perazinyl ]-3-[2-rnethoxy-5-(trifluoromethyl)phenyl]-3,4-

di hydr o- 4- quj_naz F‘Hﬂd} acetic acid -75 In 800 m of dioxane, 15 g (26.11
mrol ) of netwcﬁ\ée‘ RS 2P IR 4-f | uor ophenyl ) - 1- pi perazinyl] -

3-[2met hoxy-5-(trifluoronethyl)phenyl]-3, 4-di hydro- 4- qui nazol i nyl }acetate

(Exanmpl e 30A)SBSE-pod): & 510 Ma1-mapl) of sodium hydroxide are stirred at
50C for 4 hours. I‘—pol | om ng distil I ative renoval of the solvent, the residue

is dissolved in 500 m of water and acidified and the preci pltate

filtered of f HAMR GURMHaCDER: §irpalct7- 24 vidBne s -8 fmvidbet-4andl &b |1|3E! Tifder
reduced pressyy @y,_l\fi&?;ﬁtﬁégiét %ipl(_‘)%%%a‘éfxs a(#%?@;{%zs{ﬂdﬁ’,'—ﬁnﬁ V85 hodsh) 3 oR’b994nD

mn M (ESI-

8- Fl uor o- 2- [EH)( 2.94 (sudHYZAO(Jd,)1H)- pi per azi nyl | - 3-[ 2- met hoxy-5-(trifl uoronet hy
| ) phenyl ] -3, 4- di hydr o- 4- qui nazol i nyl }acetic acid 14.2 g (25.33 mmol) of
racemate (EXE Se 8) are separated (Method 13). The crude product is

di ssol ved | of 0.5N sodi um hydroxi de solution and then purified by
extraction with diethyl ether. After acidification of the aqueous phase

wi t h hydr och{%Fliaogdd#d3-methglppenytitiepipdaraziny N -Bi(rifbworsthetiyi)phenpd-A delliidtdd-wat er
and dried under redggieﬁﬁgﬁ&%&ocﬁlmdw eld: 5.85 g (41 % of theory) M

(ESI - pos) : umazol

N

|\/ CH3
x HCI U

Starting with 1.10 g (1.93 mmol) of the ester from Example 24A, the general procedure [H] gives
1.04 g (91% of theory) of product. Following the separation of enantiomers by Method 4, the

product is obtained as enantiomer A.
HPLC (Method 1): R= 4.68 min
MS (ESI-pos): m/z = 526.9 (M+H-HCI)"

'H NMR (400 MHz, CD;CN): & [ppm] = 7.61 (s, 1H); 7.49-7.38 (m, 3H); 7.10-6.89 (m, 4H); 6.71-
6.65 (m, 3H); 5.26 (dd, 1H); 3.60-3.52 (m, 4H); 3.03-2.95 (m, 4H); 2.76 (dd, 1H); 2.57 (dd, 1H);
2.25 (s, 3H).

Example 10

{8-Fluoro-2-[4-(3-methoxyphenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-dihydro-4-



HPLC (Method 1): R = 4.5 min 'H NMR (400 MHz, DVSO-db): & [ppml = 2.6-3.0
(m 611); 3.3-3.6 (m 4H); 3.6-4.0 (sb, 3H); 4.8- 5.2 (sb, 1H); 6.7-7.75 (m
“1OH); 12.2-12.8 (Sb, IH. Alternatively, the target product is obtained by

reacting the enantionerically pure ester_%50n1 Exanpl e 42A according to the
general procedure [H. Starting with 120 g (0.21 nol) of ester, 96 g (81%

.of theory) of .targe r.odu re.obtained. Exanple 20 {

8- Fl uor o- 2- [%l?%@ﬁ]é'bﬁ%nﬁﬁggb}"%g%oﬂlaﬁer azinyl]-3

-[ 2-met hoxy-5-(trifluoronethyl)phenyl]-3,4- dihydro-4-quinazolinyl]acetic
acid CH3 In 40 ml of dioxane, 892 ng (1.56 mmol) of nethyl

{8- Fuor o- 2-[ 4- ( 3- net hyl phenyl ) -
1- pi perazinyl ] - 3-[ 2- net hoxy- Qg

| uor g™yl ) phenyl ] - 3, 4- di hydr o- 4- qui nazo
linyl) acetate (Exanple 33A) and 4.69 mmol ) of sodi um hydroxi de
are stirred at 50C for 2 hou a0 | Qw Fepoval of the solvent, the
residue is taken up in wate 0 adj fsted to p¥F4-5 using 1IN hydrochloric
acid. The product is filterf and then washed with water and dried under
reduced pressure. Yield: 788y (91% tigory) MS (ESI-pos): mz = 557
(MtH) + -77 HPLC (Method 6): Ri= 4.5 mn nple 21 { 8-Fluoro-2-[4-(3

QNP YIS hyl ) phenyl ] - 3, 4-

-nethylphenyl)-l-piperazinyI]F3-[2-neth-
di hydro-4-quip azol inyl } acetic a¢icl CH3 The Ar at i oh'sof enanti oners
(Method 13) is carried out using 500 ng (0.9 nQO of racemate (Exanple
20). The crude product is then dissolved in IN ayueous sodi um hydroxi de
solution, the solution is extracted with diethyl ether and the aqueous

prese | & 21 NSk ok 79300 o e DU A BLOEAELGEIAL o8 ESHE ) e

pressure. 344 mg (72% of theory) of product.

HPLC (Method 1): R=4.48 min
MS (ESI-pos): m/z = 543.0 (M+H-HCI)"

'H NMR (400 MHz, CD;CN): § [ppm] = 7.61 (s, 1H); 7.49-7.38 (m, 3H); 7.14-6.89 (m, 4H); 6.47-
6.39 (m, 3H); 5.26 (dd, 1H); 3.72 (s, 1H); 3.60-3.54 (m, 4H); 3.07-3.00 (m, 4H}; 2.77 (dd, 1H);
2.57 (dd, 1H).

Example 11

{8-Fluoro-2-[4-(4-fluoro-3-methylphenyl)- 1 -piperazinyl]-3-[6-methoxy-3-(trifluoromethyl)-
phenyl]-3,4-dihydro-4-quinazolinyl}acetic acid hydrochloride

0 H,
!

2L
N CF

Starting with 1.03 g (1.75 mmol) of the crude product of the ester from Example 27A, the general
procedure [H] and chromatography according to Method 5 followed by dissolution of the product



Yield: 104 ng (21 %of theory) M5 (ESI-pos): mlz = 557 (MtH) + 'H NVR (400
MHz, DMB4-): 8 [ppml = 2.2 (sb, 3 H); 2.35-2.5 (m 1H); 2.6-3.1 (m 5 H);
~3.3- 3.6 (m 4H; 3.8 (sb, 3 H; 4.9 (Sh. 1H); 6.5-6.7 (m 3 H); 6.8-7.7

(m 7H); 12.6 (sb, 1H). Exanple 22 {
8- Fl uor o- 2- [ 4- (4-fl uor ophenyl ) - 1- pi per azi nyI] 3- [6 rret hoxy 3-chl orophenyl] 3

, 4- di hydr o- 4- cetl acid hydr.ochl rti w.th 6
g (116 oy b RAE aS R rorabtin v e Shrarere I e AP pSng
purificati onofydipcigpadeat i ve HPLC (Method 5) and coevapor ation with
met hanol /I N hydrochloric acid give 330 ng (51% of theory) of product. H PLC
(Method 1): R 4.58 5 (ESI-pos): mz = 527.0 (M+H HC1) + Exanple 23
( 8- Fl uor o- 2- {'IEL((:&MF"P&)B B{E“ 181 - pi per azi nyl ] - 3-[ 6- met hoxy- 3- chl or ophenyl ] -
3, 4-di hydro-4- quinazol inyl } acetic acid hydrochloride Starting with 320

g (0.06 mmoMs e81-$R8 ni/2< et evimgroiExanpl e 22, chromat ographi ¢ separati on
of enantioners (I\/bt hod 4) and subsequent di ssol ution of the product in

met hanol | | N }zdrochl oric acid and re-evaporation of the solvent give 174 ny

(50% of t heorH/NME (449 ¥Htre DIV . [PPPL T8 (VK gHY;) 7.69-(d=TH); 5155 -1 (os 1H); 7.27-
ESI - |
(55, o) T (06 o089, e A g Gy

5.08 (t, |H) 4HB36Y (g SH); 3|—3})323(51611(1‘528ﬂﬂ)?6(@ 03; 2296, 3M). 5H); 2.72 (dd, 111).
Exampl e 24 {

8- Fl uor o- 2-[§i4§-flﬂorophenyl) 1- pi perazinyl ] -3-[2-met hoxy-5-(trifluoromethy
| ) phenyl ] -3, qui nazolinyl } acetic acid In 15 m of dioxane, 117
ng (0.2 mol ) of methyl {8-fluoro-2-[4-(3-fluorophenyl)-1-piperazinyl]-

3- [ 2- net hoxy {&Flubmo2-[4e(d+flupmet Japethy hienyl)l -pEretkzoiy p € 6-orethogyB simidlobiomgihyc et at e
(Exanpl e 34A) algs 4-dihydro-4-quinazolinyl}acetic acid hydrochloride

Jil

N

RO
F

Prior to the separation of enantiomers, 268 mg of the hydrochloride from Example 11 are taken up

in dichloromethane, and the organic phase is extracted twice with saturated sodium bicarbonate
solution. The combined aqueous phases are extracted once with dichloromethane, the combined
organic phases are dried over sodium sulfate and filtered and the solvent is removed under reduced
pressure. This gives 204 mg (86% of theory) of the free base. Using this material, separation of
enantiomers (Method 4), re-purification by preparative HPLC (Method 5) and subsequent
dissolution of the product in methanol/IN hydrochloric acid and re-evaporation of the solvent
gives 80 mg (78% of theory) of enantiomer A.

HPLC (Method 6): Ri= 4.66 min
MS (ESI-pos): mz = 575.2 (M+H-HCI)"

'H NMR (400 MHz, CD,CN): & [ppm] = 8.17 (s, 0.66H); 7.69 (d, 1H); 7.45-7.30 (m, 1H); 7.24 (d,



m xed with 0.61 ml of I N aqueous sodi um hydroxi de solution, and the m xture
i's stirred at 50C for 3 hours. After renoval of the solvent, the residue is
taken up in water and the mxture is adjusted to pH 3-4 using 1IN
hydrochloric acid. The precipitate is filtered off with suction, washed

with water and dried under reduced pressure. Yi eld: 76 ng (67% of theory)

. Fngl ﬁgfghg%)'( ﬁq Bgﬁgpm?i)\@’? GBS 5 928 % & (‘361 (1%@06 3.50 frlnn%ﬁ &

- pi per azi nyl¢ -38p] Z33mbhex M- 171 71 @&Qngmtzhyi 2p@eayigy: 3, 4-

di hydr o- 4- qui nazolinyl } acetic acid -80 52 ng (0.09 nmol) of the racemate
(Exanple 24) are separated into the enantioners (Method 13). The crude
product is t fied by chronmat ography on silica gel (acetic acid,

di chl or onet hane/ net hanol 10: 1) and dried under reduced pressure. Yield: 12.3
ng(24%of t AR th 42—561
(kD QQ%Q 2- I\[/ﬁZ@r h%rwésméﬂg@bh yl)- B{’n?e@z@%ﬁﬂ[@me&&y(ﬁ%k ?Eﬁc)n;l]m

5H); 3. 3- 3 mnhxdro-&ﬂymazghwl}ae@w ac@rhydmdﬂ@ﬁds 9 (m 111): 6.45-6.6 (m 1H)
6.6-6.7 (m 2H); 6.8-6.9 (m 2H); 6.98-7.1 (m 1H); 7.1-7.6 (m 4H); 12.4
(sb, 1H). Exanples 26 to 34 and 3 tocgP of Table 2 can be prepared fromthe
corresponding starting material ] usi r]g3t he general procedures [A] to [H],
and Exanpl e 35 can be prepared esOrj besh_below in Table 2. -81 Table 2
Mol ecul ar Starting Exam R; HI pLEOSt r u tur tmaterial MS pl e No.[m n] Met hod

Starting with 183 mg (0.34 mmol) of the crude product of the ester from Example 28A, the general
procedure [H] and chromatography according to Method 5 followed by dissolution of the product
in methanol/IN hydrochloric acid and re-evaporation of the solvent give 135 mg (67% of theory)
of hydrochloride.

HPLC (Method 1): R= 4.67 min
MS (ESI-pos): m/z = 521.2 (M+H-HCI)"

'H NMR (400 MHz, CD;CN): & [ppm] = 7.69-7.42 (m, 4H); 7.25-7.06 (m, SH); 6.93-6.78 (m, 1H);
5.24-5.21, 5.06-5.03 (2x m, 1H); 4.00-3.35 (m, 8H); 3.21-3.08 (m, 1H); 3.01-2.77 (m, 1H); 2.34,
2.20 (2x s, 3H); 2.26 (s, 3H).

Example 14

{8-Fluoro-2-[4-(3-methoxyphenyl)-1-piperazinyl]-3-[2-methoxy-5-(irifluoromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl }acetic acid



| g/ mol ] Exanpl e F 561 HQ 26CFA 597.050A4. 531[M+H 4.. F L-' | O CNHO ]+
HOB56 " F' [ MrH_ 27"592.051A4.221HC + ~~ ] x HC 552 28" 1
- CF588. 052A4. 361[M#tH N. ~,.cl HO]+ xHa Ho E572 29"' | N CF

-T2 -

S BYL
N CF

At room temperature, 179.6 mg (4.49 mmol) of sodium hydroxide are added to 878 mg (1.5 mmol)
of methy] {8-fluoro-2-[4-(3-methoxyphenyl)-1-piperazinyl]-3-[2-methoxy-5-
(trifluoromethyl)phenyl]-3,4-dihydro-4-quinazolinyl}acetate (Example 31A) in 40 ml of dioxane,
and the mixture is stirred at 50°C for 2 hours. The pH is then adjusted to 4-5. The product is

filtered off, washed with water and dried under reduced pressure.
Yield: 801 mg (93% of theory)

HPLC (Method 1): R=4.5 min

MS (ESI-pos): m/z = 573 (M+H)"

Example 15

{8-Fluoro-2-[4-(3-methoxyphenyl}-1-piperazinyl]-3-[2-methoxy-5-(triflucromethyl}phenyl]-3,4-
dihydro-4-quinazolinyl}acetic acid

Q o,
0
N CF,
/)\
N N/\
K/N 0
o

After separation of enantiomers (Method 11) of 500 mg of racemate (Example 14), the crude
product is purified by chromatography on silica gel and then dissolved in IN agueous sodium
hydroxide solution and extracted with diethyl ether. Following acidification with 1IN hydrochloric



584.954A4.541+ OF N a HC ]

6608. 453A4. 371 MtH- ~ N N x HCl 1HO ]+ HO F 548 = CF [ MtH- 30N N

X HO F -82 Mol ecul arStarti ng Exam RLHPLC

- Structurewei ghtmaterial M5 pi e No.[m n] Met hod | g/ nol | Exanpl e
604. 055A4. 271[ M+H-

-73 -

acid, the product is filtered off and dried under reduced pressure.
Yield: 105 mg (21% of theory)

MS (ESI-pos): m/z = 573 (M+H)"

568 F 31C

'H NMR (300 MHz, DMSO-ds): & [ppm] = 2.4-2.5 (m, 1H); 2.7-3.1 (m, SH); 3.3-3.6 (m, 4H); 3.7
(s, 3H); 3.7-3.9 (sy, 3H); 4.8-5.05 (s, 1H); 6.3-6.4 (m, 2H); 6.4-6.5 (m, 1H); 6.8-7.65 (m, 6H); 12.5

(sy, 1H).

Alternatively, the target product is obtained by reacting the enantiomerically pure ester from

Example 43A according to the general procedure [H). Starting with 111 g (0.19 mol) of ester, 69 g

(63% of theory) of target product are obtained.

Example 16

{8-Fluoro-2-[4-(3,4-difluorophenyl)- 1 -piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-

dihydro-4-quinazolinyl} acetic acid

0 o,
0
HO
N CF,
/J\
N N/\
F k/N F

In 40 ml of dioxane, 881 mg (1.49 mmol) of methyl {8-fluoro-2-[4-(3,4-difluorophenyl)-1-
piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydro4-quinazolinyl } acetate

(Example 32A}) and 178 mg (4.46 mmol) of sodium hydroxide are stirred at 50°C for 2 hours.
Following acidification with 1N hydrochloric acid, the product is filtered off with suction, washed

with water and dried under reduced pressure.
Yield: 775 mg (90% of theory)
HPLC (Method 1): R=4.5 min

MS (ESI-pos): m/z = 579 (M+H)"



" " HCl}+ X HC | H 32hf v NO, 537.556A4.301538 + F N [M+H} | ~ F HO cN
518 33N N517.557A4.281+H + F] [M HO F 34537.558A4. 411538 + F[ MtH|
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Example 17

{8-Fluoro-2-[4-(3,4-difluorophenyl)-1-piperazinyl}-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl }acetic acid

O CH,
|
0
HO
N CF,
/)\
N N/\
£ _

Following the separation of enantiomers (Method 12) of 500 mg (0.86 mmol) of racemate
(Example 16), the crude product is purified by chromatography on silica gel (dichloromethane,
dichloromethane/methanol 20:1, 10:1), disselved in IN aqueous sodium hydroxide solution and
extracted with diethyl ether. Using IN hydrochloric acid the aqueous phase is adjusted to pH 4-5,

and the product is filtered off, washed with water and dried under reduced pressure.
Yield: 86 mg (17% of theory)
MS (ESI-pos): m/z = 579 (M+H)"

'*H NMR (300 MHz, DMSO-dg): § [ppm] = 2.6-3.1 (m, 6H); 3.25-3.6 (m, 4H); 3.75 (sy, 3H); 4.85
(v, 1H); 6.6-6.7 (m, 1H); 6.7-7.7 (m, 9H); 12.5 (s, 1H).

Example 18

{8-Fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-]2-methoxy-5-(trifluoromethyl)phenyl}-3,4-
dihydro-4-quinazolinyl}acetic acid



"0 529 | 351 OF 565.0894.471[MtH N " HCli x HCl k ~F "0 '' 549 F
36Cr, 584. 960A4. 611 MrH- FHC1] + xHO - 83 Exam Mol ecul ar St arti ngRt HPLC pi e
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In 800 ml of dioxane, 15 g (26.11 mmol) of methyl {8-fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-
3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydro-4-quinazolinyl }acetate (Example 30A) and
3.13 g (78.32 mmol) of sodium hydroxide are stirred at 50°C for 4 hours. Following distillative
removal of the solvent, the residue is dissolved in 500 ml of water and acidified and the precipitate

is filtered off with suction. The product is washed with water and dried under reduced pressure.
Yield: 14.5 g (99% of theory)

HPLC (Method 1): R¢=4.5 min

MS (ESI-pos): m/z =561 (M+H)"

Example 19

{8-Fluoro-2-[4-(4-fluoropheny!)-1-piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyi]-3,4-
dihydro-4-quinazolinyl}acetic acid

0 o,
D
)
N CF,
4'\
N N
F k/N

14.2 g (25.33 mmol) of racemate (Example 18) are separated (Method 13). The crude product is
dissolved in 250 ml of 0.5N sodium hydroxide solution and then punfied by extraction with
diethyl ether. After acidification of the agqueous phase with hydrochloric acid, the product is



ONi 1J TH, FO a591 NCF, [M+H + 380 590.662A4.66f NF L ° 'CH F 6 CHa HOB591
391 ~ N CF, 590. 663A4.531[MtH|+ OCF6 F C HO 5 -577 400 NC F a
576.664A4. 56 MiH + N N F ~ F
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filtered off, washed with water and dried under reduced pressure.
Yield: 5.85 g (41% of theory)
MS (ESIpos): m/z = 561 (M+H)"
HPLC (Method 1): Ry=4.5 min

'] NMR (400 MHz, DMSO-de): 8 [ppm] = 2.6-3.0 (m, 6H); 3.3-3.6 (m, 4H); 3.6-4.0 (s,, 3H); 4.8
5.2 (s, 1H); 6.7-7.75 (m, 10H); 12.2-12.8 (s,, 1H).

Alternatively, the target product is obtained by reacting the enantiomerically pure ester from
Example 42A according to the general procedure [H]. Starting with 120 g (0.21 mol) of ester, 96 g
(81% of theory) of target product are obtained.

Example 20

{8-Fluoro-2-[4-(3-methylphenyl)-1-piperazinyl}-3-[2-methoxy-5~(trifluoromethy!)phenyl]-3,4-
dihydro-4-quinazolinyl}acetic acid

0O

%
O

SV
N CF,

Py
N N/\
|\/N CH,
|6

In 40 ml of dioxane, 892 mg (1.56 mmol) of methyl {8-fluoro-2-[4-(3-methylphenyl)-
1-piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyl)-3,4-dihydro-4-quinazolinyl } acetate

(Example 33A) and 187.6 mg (4.69 mmol) of sodium hydroxide are stirred at 50°C for 2 hours.
Following removal of the solvent, the residue is taken up in water and adjusted to pH 4-5 using 1N
hydrochloric acid. The product is filtered off and then washed with water and dried under reduced

pressure.
Yield: 788 mg (91% of theory)

MS (ESI-pos): m/z = 557 (M+H)"



HO695 411 cF, 594. 665A4. 561M+HL F ~. N F F 589 N CF 421 F 588. 666A4. 46] M+H| +
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HPLC (Method 6): R,= 4.5 min

Example 21

{8-Fluoro-2-{4-(3-methylphenyl)-1-piperazinyl]-3-[2-methoxy-5-(triflucromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl}acetic acid

Hy

Jil

N

F k/ CH,
o

The separation of enantiomers (Method 13) is carried out using 500 mg (0.9 mmol) of racemate

¥
0

(Example 20). The crude product is then dissolved in 1N aqueous sodium hydroxide solution, the
solution is extracted with diethyl ether and the aqueous phase is adjusted to pH 4-5 using IN
hydrochlonic acid. The product is filtered off with suction, washed with water and dried under

reduced pressure.
Yield: 104 mg (21% of theory)
MS (ESI-pos): m/z = 557 (M+H)"

'H NMR (400 MHz, DMSO-dy): 8 [ppm] = 2.2 (s, 3 R); 2.35-2.5 (m, 1H); 2.6-3.1 (m, 5 H); 3.3-
3.6 (m, 4 H); 3.8 {(sy, 3 H); 4.9 (s, 1H); 6.5-6.7 (m, 3 H); 6.8-7.7 (m, 7H); 12.6 (s, 1H).

Example 22

{8-Fluoro-2-[4-(4-fluorophenyl}-1-piperazinyl]-3-[6-methoxy-3-chlorophenyl}-3,4-dihydro4-
quinazolinyl }acetic acid hydrochloride



F HD N 549 45cF 548.569A4.671 | "~+ F a

. - F &'[ 1V1 HQ 1567 46k AN
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O
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Starting with 621 mg (1.15 mmol) of the ester from Example 29A, the general procedure [H] and
purification by preparative HPLC (Methed 5) and coevaporation with methanol/IN hydrochloric
acid give 330 mg (51% of theory) of product.

HPLC (Method 1): R= 4.58 min
MS (ESI-pos): m/z = 527.0 (M-+H-HCI)

Example 23

{8-Fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[6-methoxy-3-chlorophenyl]-3,4-dihydro-4-

quinazolinyl}acetic acid hydrochloride

0
2
N Cl

Starting with 320 mg (0.06 mmol) of the racemate from Example 22, chromatographic separation
of enantiomers (Method 4) and subsequent dissolution of the product in methanol/IN hydrochloric
acid and re-evaporation of the solvent give 174 mg (50% of theory) of hydrochloride.

HPLC (Method 1): R=4.51 min

MS (ESI-pos): m/z = 527.1 (M+H-HC1)"
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'H NMR (400 MHz, CD,CN): & [ppm] = 7.29 (dd, 1H); 7.19-7.11 (m, 2H); 7.01-6.94 (m, 4H);
6.87-6.83 (m, 2H); 5.08 (t, 1H); 3.67 (s, 3H); 3.56 (s, 4H); 3.03-2.92 (m, 5H); 2.72 (dd, 1H).

Example 24

{8-Fluoro-2-{4-(3-fluorophenyl)-1-piperazinyl]-3-[2-methoxy-53-(triflucromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl}acetic acid

o oH,
o)
L
N CF,

A
@

In 15 ml of dioxane, 117 mg (0.2 mmol) of methyl {8-fluoro-2-[4-(3-fluorophenyl)-1-piperazinylj-
3-[2-methoxy-5-(triflucromethyl)phenyl]-3,4-dihydro-4-quinazolinyl jacetate (Example 34A) are
mixed with 0.61 ml of IN aqueous sodium hydroxide solution, and the mixture is stirred at 50°C
for 3 hours. After removal of the solvent, the residue is taken up in water and the mixture is
adjusted to pH 3-4 using 1N hydrochloric acid. The precipitate is filtered off with suction, washed

with water and dried under reduced pressure.
Yield: 76 mg (67% of theory)

HPLC (Method 1): R= 4.6 min

MS (ESI-pos): m/z = 561 (M+H)"

Example 25

{8-Fluoro-2-[4-(3-fluorophenyl)-1-piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl }acetic acid
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52 mg (0.09 mmol) of the racemate (Example 24) are separated into the enantiomers (Method 13).
The crude product is then purified by chromatography on silica gel (acetic acid,

dichloromethane/methanol 10:1) and dried under reduced pressure.
Yield: 12.3 mg (24% of theory)

LC-MS (Method 7): R=2.50 min

MS (ESI-pos): m/z = 561 (M+H)"

'H NMR (400 MHz, DMSO-d): & [ppm] = 2.35-2.5 (m, 1H); 2.7-3.1 (m, SH); 3.3-3.6 (m, 4H); 3.8
(s5, 3H); 4.8-4.9 (m, 1H); 6.45-6.6 (m, 1H); 6.6-6.7 (m, 2H); 6.8-6.9 (m, 2H); 6.98-7.1 (m, 1H);
7.1-7.6 (m, 4H); 12.4 (sy, 1H).

Examples 26 to 34 and 36 to 89 of Table 2 can be prepared from the comresponding starting
materials using the general procedures [A] to [H], and Example 35 can be prepared as described
below in Table 2.
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Table 2
Molecular | Starting
Exam- R, HPLC
Structure weight material MS
ple No. [min] | Method

[g/mol] Example

F.
Ho :@\ 561
N CF,
26 A 597.0 50A 4.53 1 [M+H-
N
[ “ON\:,O\.

CH, HCI

oVl
H N Fs

27 Py 592.0 51A | 422 1 [M+H-

N\©\ HCY'
£

x HCI

o N/@\ 552
CF.

28 |"N 9\/\' A 588.0 52A 436 1 [M+H-
M

l\/’\@zﬁﬂa HCIT
x HCI
HO 572
H, N’@\cp
PN

29 P ! 608.4 53A 4.37 1 [M+H-
N N
ONUCI HCI]+
x HCI
HO "m 548
30 /'i'\ CF 5849 54A 4.54 1 [M+H-

l ) HCI
x HCI
L&V
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5 59F511. 083A1. 9391
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Molecular | Starting
Exam- R, HPLC
Structure weight material MS
ple No. [min] | Method
[g/mol] Example
HO 568
31 | LA : 604.0 554 | 427 1 [M+H-
N
'\,~\©/°m HCl'
£
OB O
: 538
32 A "D 537.5 56A | 430 | 1 .
! Nk/, [M+H]
E
G
HO 0: :
33 J - 517.5 s7A | 428 | 1 18
O =
.
I
N, 538
34 P 537.5 58 441 | 1 .
S G YW Dv+H]
Ho N/@\ 529
CF,
35 «I\N/\ 565.0 89 4.47 1 [M+H-
H N HClJ”
A HEI [ |
E
HO 549
SOVeY
36 AN/\ ’ 584.9 GOA 4.61 1 [M+H-
N
F o HClJ
x HCI N\©\F

1
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Molecular | Starting
Exam- R, HPL.C
Structure weight material MS
ple No. [min] | Method
[g/mol] Example
"L 0
N 503
37 N*'\N/\ 502.6 61A | 46 1 )
F L~ [M+H]
SN
‘i
OPS
38 J__ " 590.6 624 | 46 | 6 !
N N’ﬁ ' ' [I\/[+H]+
F I\/N\C[{l..\c'_|=
F
591
39 590.6 63A 4.53 1 .
[M+H]
?"'a
Ho 5
N: : ~GF. 577
40 X > 576.6 64A 4.5 6
—Q ey
F N
&N
",
pi I:Cl
41 g s 594.6 65A 4.5 6 395
- " * + +
o O ] [M+H]
L
H,
. L,@
42 1 " 588.6 66A 44 6 389
PN ' ' [M+H]'
F k/"\@/o-‘c'_&
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Molecular | Starting
Exam- R, HPLC
Structure weight material MS
ple No. [min] | Method
[g/mol] Example
o,
HO
I’)\CF 573
43 *I\’ﬁ ’ 572.6 67A 45 6 M
W W M+
,\/N\©/'-H= ]
GH,
HO 83
" 549
44 ) cHy 548.6 68A 4.9 1 X
N O Ha [M+H]
N
QL
HO'
N’@ca 549
45 ()\N/ﬁ 548.5 69A | 4.67 1 )
F l\/m : :F [M+H]
F
46 PO 566.5 70A | 460 | 1 367
F "C':@F s
GHy
HO O
|.|3
N CH, 567
47 A & 566.6 71A 4.9 1
N N +
B -
F
?H,
p D\L
M
N 561
48 P " 560.7 72A 48 1
™ [M+H]'
F k/“UO‘CH,
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T
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T
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F I\/NUOVCH,
T
0O,
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SacUUNE e T e
T
0.
54 (;,T\ " 574.6 788 | 47| 1 7
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Structure weight material MS
ple No. [min] | Method
[e/mol] Example
G+
Q.
55 ' e 567.6 79A 43 1 68
F
HC
N:@\F 495
56 o 494.5 80A 2.77 10 .
N "(/\l [M+H]
T,
Hy
57 1 i 490.6 81A 1.94 9 w
20 ' ' [M+H]*
507
58 507.0 82A 1.97 9
[M+H]
511
59 511.0 83A 1.93 9
[M+H]"
487
60 486.6 84A 1.90 9 .
[M+H]
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E Molecular | Starting R
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Structure weight material ' MS
ple No. [min] | Method
[g/meol] Example

F ) N’@\::F 527

61 . ’ 526.5 85A 469 1

S PG\
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62 o 545.0 86A 357 8
Y [M+H]"
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F. o 543

63 : 542.5 87A 3137 8
N?L M+H]"

Aéua s
64 | ™ B K 574.0 88A | 4.43 1 [M+H-
M

XHCH g HCl)"
c N\Q\F
e b NQCF 5 54
g

: 590.4 89A | 4.58 1 [M+H-

xHGI "\@/"' HCI]'
vo Q 550
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Molecular | Starting
Exam- . R, HPLC
Structure weight material MS
ple No. [min] | Method
[g/mol] Example
|.D
N’Q\cr 595
67 B ? 594.5 91A 4.82 1 VT
N +
SO M)
68 - 548.5 92A | 466 | 1 e
O i | | [M+H]'
o F
N’Q:CF, 563
69 NJ\ ™ 562.5 93A 4.74 1 T
F ‘\/NT: :CHa [ ]
HO
N,@\CF, 331
70 7 "/\I 5305 94A 4.62 1
! k,\Q,F [M+H]+
71 é\" i 591.4 95A 4.76 I 1
N/ N . +
F T\/)N\@/Br [M+H]
HO
N’@\‘?Fa 549
72 AN 548.5 96A | 463 | 1 )
F ,\/ (M+H]
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HO
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F l\/N... : ~CH, [M+H]
e
o
HO
Nj@\cl 543
74 A 543.4 98A 4.67 6
NN [M-+H]"
F I\/NUCI
G
o o,
r;©\c. 539
75 Y 539.0 99A 4.56 6 N
N O [M+H]
o™
Vs
"o ::@\ 523
76 J\"’ﬁ e 559.5 100A 4.63 6 {M+H-
k/~\©,c- HClT
EH:
SPSN 507
77 A " 506.6 101A 4.52 6 .
e e
o 503
78 ~ 539.0 102A 4.63 6 [M+H-
k,~\©,cm HCIY*
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. Molecular | Starting HPLC
xam- R

Structure weight material t MS
ple No. [min] | Method
[g/mol] Example

?Ha
0.
Ho g@\ 519
o]
79 N,)\N,\l 555.0 103A | 441 6 [M+H-

- K/Uom HClY'
x HC!

Hel®

T
O o
I:I\a 541
80 NfJ\N/\ 571.5 104A | 453 6 [M+H-
F k/"\@[‘:“:
x HCI

zH:
HO I Ia
81 NP 541.0 105A | 468 | 1 4!
! o O | . [M+H]'
m Q
& )N\ CF, 538
P 5375 45A 4.52 1
e L [M+H]*

HO
83 s 530.5 106 4 1 531
F ~ . A 51

[M+HT'

1L
cF 527

! 526.5 107A 4.70 1

HC 'fl\ +HT
@ [M+H]
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Molecular | Starting
Exam- R, HPLC
Structure weight material MS
ple No. [min] | Method
[g/mol] Example
HO
N /@\ 547
N CF,
85 Nfl\«\ 583.4 108A 4.61 1 [M+H-
HCIT
549
86 585.0 109A 4.82 1 [M+H-
HCIT
531
87 530.5 110A 4.54 1 .
[M+H]
571
88 570.6 111A 4.54 1 .
M-+H]
543
89 579.0 59A 4.60 1 [M+H-
HCI




HO 1 88l N CF, 570.6111A4.541571 .+ [ MtH| HO643 89579. 059A4. 601 MtH H, C
HC1]+ X HG | F -92 ExaMRle 35 f

2-[ 4- (4- Fl uarophenyl ) pl perazi n-1-yl | - g- hydroxy-3-[3-(trifl uoronet hyl)phenyl |
"--3, 4- di hydroqui nazolin-4-yl) acetic acid 80 ng (0.14 mmol) of the nethyl
ether (Exanple 89) are dissolved in 2 n di chl oronet hane, and 0.41 mol
of a IMsolution of boron tribrom de in di"éhl oronet hane is added at O C. The
-m xture is S;éirrﬁdiﬁt roomtenperature for 16 hours, a further 0.82 nmol of
the boron tr solution is added, followed by a further 1.23 mol
after 24 hours. The reaction mxture is stirred at roomtenperature for 24
hours and t hgy4godhetbpbetyhpiparazin-aHtl-Shydtoxef3-[3-(irifuaguRebypHaydl-9ahl oric acid
solution are _added, The m xture js extracted with 25 nil of ethyl acetate.
The organic %M@”WOIW%%C%HPW a saturated aqueous sodi um chloride
solution, dried over sodiumsulfate, concentrated and purified by
preparative HPLC. This gives 50 (63% of theory) of product. HFLC (Mt hod
1): R=4.47 min M5 (ESI-pos): m3 ~ 529 (MtHHCl )" Exanple 90
(7-Hydroxycar bonyl - 2-[ 4- (4-fl ugg nyl ) - Lpiperazinyl | -3-[5-(trifluoronethy
| ) phenyl ] -3, 4-

OH N
x HCI O\
F

80 mg (0.14 mmol) of the methyl ether (Example 89) are dissolved in 2 ml of dichloromethane,
and 0.4]1 mmol of a 1M solution of boron tribromide in dichloromethane is added at 0°C. The
mixture is stirred at room temperature for 16 hours, a further 0.82 mmol of the boron tribromide
solution is added, followed by a further 1.23 mmol after 24 hours. The reaction mixture is stirred
at room temperature for 24 hours and then poured onto ice, and 5 ml of a 1N aqueous hydrochloric
acid solution are added. The mixture is extracted with 25 ml of ethyl acetate. The organic phase is
washed with a saturated aqueous sodium chloride solution, dried over sodium sulfate, concentrated

and purified by preparative HPLC. This gives 50 mg (63% of theory) of product.
HPLC (Method 1): R=4.47 min

MS (ESI-pos): m/z = 529 (M+H-HCl)"

Example 90

{7-Hydroxycarbonyl-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[5-(trifluoromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl}acetic acid



di hydro-4-qui nazolinyl) acetic acid -93 HO 100 ng (0.16 mmol ) of the ester

from Exanpl e 45A are suspended in sem concentrated hydrochloric acid, and

"t-he reaction mxture is stirred at 90C for 42 hours. After cooling, the

m xture is adjusted to pH=4 using 20% strepgth aqueous sodi um hydr oxi de

solution and the precipitate that is formed is filtered off, washed with

-wat er and dried under reduced pressuge. Yield: 64 nmg (66% of theory) HPLC

(Method 1): Rt= 4.38 min M (ESI-pog): nmz = 557 (MtH)+ Exanple 91

(6- (Am nocar bonyl ) - 2-[ 4- (4- quorophequ)plper. i n-

-yl]-3-[3- (tr|fIuoronethyl)phenylﬂO-S / ¢dr opyui nazol i n-4-yl) acetic acid

hydr ochl oride 500 ng (0.8 mmol) of the fert-| ester from Exanple 49A are
g oride in dioxane, and

suspended with 8 mM of a 4M solu
nperature or 16 hours. The

the reaction mxture is stirred
suspensi on i s concentrat edH@qgd ) re ed pressure. -94 Yield: 564

my (99% of theory) HPLC (MetHod 1): RN 4. M5 (ESI-pos): mz = 556
(MtH-HC )+ "H NM (300 MHz, D 8 [pp .94 _(brs, IH,; 8.11 (s,
IH); 8.03-7.95 (m 2H),; 7. 92- 7. 65 (m 4H); - 4H); 5.50 (dd,
IH); 4.38-4.12 (m 4H); 3.17-3.06 (m 5H); 2. 81 (dd . _95 B. Assessnent

of the physiological activity The in vitro effect o onpounds of the
i nvention can be shown in the foll ow ng assays: Anti-H (anti - human
cytomegal ovirus) cvtonathogenicity tests The test conpounds are enployed as

50 mi |17 mol afpg @/9 d(ﬁ%l H}doﬁ?és b lkeidh | EaHpRNIXA dfe b %ﬂ?&oﬁk&%&ér)

Foscarnet(r) an dof ovir are used as reference co oun
hydrochloric acid, and the reaction mixture is stirred at 90°C for 42 hours. After cooling, the

mixture is adjusted to pH=4 using 20% strength aqueous sodium hydroxide solution and the

precipitate that is formed is filtered off, washed with water and dried under reduced pressure.
Yield: 64 mg (66% of theory)

HPLC (Method 1): R= 4.38 min

MS (ESI-pos): m/z = 557 (M+H)"

Example 9]

{6-(Aminocarbonyl)-2-[4-(4-fluorophenyl)piperazin-1-yl]-3-{3-(trifluoromethyl)phenyl]-3,4-
dihydroquinazolin4-yl}acetic acid hydrochloride

(N
0L

500 mg (0.8 mmol) of the tert-butyl ester from Example 49A are suspended with 8 ml of a 4M
solution of hydrogen chioride in dioxane, and the reaction mixture 1s stirred at room temperature

for 16 hours. The suspension is concentrated and dried under reduced pressure.



addition of in each case 2 Al of the 50, 5 0.5 and 0.05 mM DMSO st ock
solutions to 98 Al portions of cell culture nmediumin row 2 A-H for
"duplicate determnations, 1:2 dilutions are carried out with 50 (tl
portions of mediumup to row 11 of the 96- plate. The wells in rows |
and 12 each contain 50 Al of nedium In I%EAI of a suspension of 1 x 104

.cells (huma r J blats [ NHDF]) are pipetted into each of the
wells (row &“E‘Id |m%@%{ qaemaf inrow 2-12, a nixture of HCW-infected
and uninfected NHDF cells (MO I. = 0.001 - 0.002), i.e. 1-2 infected cells

per 1000 unimfeciMdhdsel) lj=4Bowid2 (W t hout substance) serves as virus
control. The final test concentrati ons are 250-0.0005 j.M The plates are
i ncubat ed at gg%S% for g@%é .until all the cells are infected
in the virud¥e&rimgPs (W I()hogenl c effect [CPE]). The wells are
then fixed and stained by adding a m xture of formalin and G ensa's dye (30

m nutes), Waghedr (motmquymg &: St[jaﬂrﬁ]e-dlzlﬁt(% ael 891 (S qmb; 3.3 YYD 9HPvRA.- at

50C. The plates are then assessed visual usi ng an overhead m croscope

(Pl aque Ml t7.¢8 (e rdHhr G-GRL tmotthr 50 (dﬂhéH},dHScW%@n d8i):a3. tah0han,adu Re(idf r om
the test platgs: CC50 (NHDF) = substance concentration in AMat which no
visible cytostatic effects on the cells are evident by conparison with the
untreated cell control; EC50 (HCW) = substance concentration in AM which
inhibits the CPE (cytopathic effect) by 50% conpared with the untreated
virus control; SI (selectivity index) = CC50 (NHDF)1 EC50 (HCW).
Representative in vitro data for the effects of the conpounds of the
invention are shown in Table A1 -95 Table A Exanpl e NHDF HCW SI No. CC50
EC50 [ii M HCW | AM



2120. 016750 9150. 02750 15310. 00215500 19170. 0028947 23240. 00212632
29470. 07671 The suitability of the conpounds of the invention for the
"treatnment of HCOW infections can be shown in the follow ng ani mal nodel :
HCW Xenour aft Gel foam(r) nodel Aninals: ? 4-week ol d fenal e i munodefi ci ent
mce (16-18 g), Fox Chase SCID or Fox Cha @°SCID-NOD or SCID bei ge, are
-purchased from co I’CI al _breeder Taconl c MtB, Jackson USA). The animals
are housed uBaer—assessment = gical ackivity)i ng beddi ng and feed) in
isolators. Virus grow ng Human cytonegal ovirus (HCW), Davis or AD169
strain, is QTIQWAvind effedtiodthe Borfipuiids Tk iientien calbe Pht&a i te feRmasd 8 saly NHDF
cells). After the NHDF cells have been infected wwth a nultiplicity of
i nfection (MOI of 0,01 0 03 th Vi rus- |nfected cells are harvested 5-10
days | ater afBUICM man, cy aloviruskevignathogenicibitests j 5| medi um (MVEM),
10% fetal calf serum(FCS) W|th 10%DIVBO at -40C After serial ten-fold

di lutions of Thhesivid ullx\t]ﬁxuhd%fﬁ@te%ﬁ)l la§ 50t1HEI11¥161§:e(mM§3 ssllﬁﬁ@{smhrmﬁhemﬂ hoak |
pl ates of confl uent DF cells after vital staining with Neutral - 97

Prepar at i on GMEPle Gapoirlges®. FosgmpiPaandatidelayir® rase uedms @WD@%&WH@&W% After
Col | agen Spozﬂﬂﬁﬁ:n of)ﬁn *ach éasccmﬂl rbf%hezﬁo (ol f g %6%@%5@[@@%3@0]&&9“{@% pl

order No. 407534; K al . "Abstrac | nt er sci ence
Conf er ence owrwmtslqﬁocﬂc;blt'ab meglem o govd 2 4Gk foptduphicatsy detcrad@iions, 123YMutionseare

initially we e |, R d-_aj

bubbl es are ‘?a‘téﬁn%vo\g%mh %Zﬁg&%& 0?%'3&%51['%3%?5‘?(1” &gFl n%mkﬂﬁmﬁgﬁ}@% m%()ws !LOG
virus- inf ecmdlzl\dblEPFccmahﬂ S0 41 offreediuin n WSO il dfiGNeMspRRsIGSofarx HEMMIABKGSh plefdck . =
0.03) are defached urs after infectjon d added in a of 2 I of
MEM =~ 10% of é@sb agt 1 ¥ POgHSHate cagirfibe el ey 5 sl e?ntmﬁﬁa oSt
sponges ar e jn{keid st BOMM-tnfeck@ afd uh e RRONADF LMESO0L. 4 0 - 0.002), i.e. 1-2 infected

cells per 1000 uninfected cells. Row 12 (without substance) serves as virus control. The final test

concentrations are 250-0.0005 pM. The plates are incubated at 37°C/5% CQ; for 6 days, i.e. until
all the cells are infected in the virus controls (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:

CCs (NHDF) = substance concentration in gM at which no visible cytostatic effects on the cells

are evident by comparison with the untreated cell control;

ECs; (HCMV) = substance concentration in ¢M which inhibits the CPE (cytopathic effect) by 50%

compared with the untreated virus control;
SI (selectivity index) = CCs, (NHDF) / EC5o (HCMV).

Representative in vitro data for the effects of the compounds of the invention are shown in Table
Al
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~a ket am ne/ xyl azi ne/ azepr omazi ne
usi ng a shaver,

W th

tissue
treMedforI&&z

on, the

basic fibroblast growh factor (bFGF).

For the

i munodeficient mce are anesthetized with Avertin or
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the epiderms is opened 1-
sponges are transplanted under the dorsal

xture,
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6 hours after the transplantation,
irst tinme (on the day

the fur

of the operation,

on the back is renoved

cm unstressed and the noi st

wound is cl osed
the m ce can be
there is one

The surgica

treatment). The next days, over a period of 8 days, the mce are treated
W t h subst ange oraIImennee times a gy (7.00 h and 14.00 h and 19. 00 h),
two tinmes a (&xampk. 0 h an HEYIDO h) or once a day (14.00 h). The daily
dose is, for anple @31 60 or (100 ng/ kg of body weight, the
vol une adni ni|st’r ed Ii# P thrj“ ]b:ﬂgzwtei ght. The substances are

formul ated in the for 0.5% strgngth Tyllose suspension with 2% DVSO or
a 0.5% strength Tylgse suspgension days after transplantation and 16
hours after tlhe R2ast jadni2ni st r &%l6n | of 78ubsfance, the aninmals are

pai nl essly sdcrificed and t he _sponge is renmoyed. The virus-infected cells
are rel eased [fFromrthe s e gli gestion (330 Ul1.5 m) and
stored in thg presernc § nE q% fetZﬁfcakf serum 10% DVSO at -140C.
Eval uation t gkes place after] serial|[ten-fold dilutions of the
virus-infectdd cedl s |by sdet gr mowong | hassgot ef on 24-wel |l plates of
confluent NHDF cells|after vital stajning wifth Neutral Red. The nunber of

i nfected cel | [s—er—tRteeti-ods—HH+uys—partete$ (i nfectious center assay)
after the sulstahte tredpnent 86W€ bd ﬁﬁgh the placebo-treated control is
determined. QYP inhihition d&ssay To | nvestigate the mechani sm based
(irreversibl g Tahrbift1og off CYddA4, | dibger emt concentrations of the test
subst ance arg i ncubatled with human |{ver m crHosones (2 ng/m of m crosomal
pr ot ei n), i paot assilum phoslphate buffer pH 7.4 with addition of an

NADPH- gener atfi ng2%ystlem47TNagP+,0.0%| ufosé76- pmosphate gl ucose 6-phosphat e
dehydrogenasd) at 37¢. At various polnts of finme, 2 aliquots are taken from
the i ncubati om—Te frrst—atiquot 15 tncupated 1: 50 in a new i ncubation

sol ution (phosphate buffer, NADPH generating system and 10 |xM of
M dazol am) at 37C for a further 10 min. The incubation is then -98 stopped
usi ng acet onTher suitebibty of ¢he, cotﬂpeulphs of Giennvestiprefor dhecttkaiment ot BAMV indiegtionst catt e 000

g and the qperna% %E s anal glfor formation of |'-hydroxyi m dazol am
a? IH'L F OWINE anima mo <

usi ng stand
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 (Taconic M+B, Jackson USA). The

animals are housed under sterile conditions (including bedding and feed) in isolators.

Human cytomegalovirus (HCMYV), Davis or AD169 strain, is grown in vitre on human embryonic
prepuce fibroblasts (NHDF cells). After the NHDF cells have been infected with a multiplicity of
infection (M.Q.L) of 0.01-0.03, the virus-infected cells are harvested 5-10 days later and stored in
the presence of minimal essential medium (MEM), 10% fetal calf serum (FCS) with 10% DMSO
at —40°C. After serial ten-fold dilutions of the virus-infected cells, the titer 1s deterrmined on 24-

well plates of confluent NHDF cells after vital staining with Neutral Red.



met hods. The second aliquot is stopped using acetonitrile on ice and
anal yzed for remaining test substance wusing HPLCIWMS. The two sets of
"anal ytical data are determ ned for irreversible-inhibition-typical

parameters (k;,,,,t, K and partition rat9170 ry, and using these data, the
t'est substance is eval uat ed (cf A. Madan, et al. in A D Rodri gues (ed.)
" Drug-Drug | ' c utlcal Sci ence", Vol .

116, | SBN o-4spalignalhe spopges, fansplanlaiop., tegumentand eyalidon: 5002 ). C. Exenpl ary
enbodi ments of phar rraceutlcal corrp05|t|ons The corrpounds of the invention

can be converdlegeni @bﬁgepharmaﬂhﬁ sleataafoeﬂ&rﬁ&m@e&el R ]Ldi‘@ ofdélr INOVWHOTS 34v0R T
Tabl et: Conposition: 100 Re .conpound of Exanple 1, {E of | actose
I

( monohydr at é)1ong oetnalo Abstc rr% é’f a}g h Intersggncg e§fonk Temﬁg opyf ABWPW]’ PetsorrHone
(PVP 25) (f r@ismbthelapy, L1489 985@‘) e ﬁayaxzaed&wﬁh %hoéﬁﬂat@%uﬂ@%‘@ﬁin@ neegSEanat .

Tabl et wei ght 212 ng. D aneter mm radius of curvature nmm Productlon
The mi xt ur e tppesiotd hwbblenaye eftmcxa’nd by degassng eand tigknsstoedah MEMgr kﬂ%JF@de 18f vitusa 5%

strength solu 0 the P VRt er

and m xed wi'f tfﬁg}ﬁr?n?ggg ﬁofﬁ%mf’éw}{ am?ﬁ%%ﬁlwh?xt ur Og)hare (d)& clrl"gésjsed
using a convehdurosfer ifedtosanpadikd if 3daapakfcmau1fcﬂMEMr 0l oOFCEh® a ﬁuanbd @Pbnge. A
guideline fo essjve _force used for the conpressi ' KN
Suspensi on \K%H"Hh?%g‘?’r‘rn%gte&d ffested SBonegT Af I"V"bateéo'??@bg? # ?ff#Bogl}diD@/ #gﬂﬂ (31
conpound of 1FrkENPite Lng/HO0RRsiUAIREbIRE haoath 2630 (bFEAY. MYr Ohe RbaEhiaRAtchX and han
gum from FMC, Pennsyl vani a, USA) and 99 g of water. -99 10 nl of oral

suspensi on Aravaedsigigpte picet éfeaa%els'i}fﬁthéd 25Tt 97 17y kerminkay BRI HEPATEENE he
i nvention. REQAMC tHeQk on the back is removed using a 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. 6 hours after the transplantation, the mice can be treated for the first time (on the day
of the operation, there is one treatment). The next days, over a period of & days, the mice are
treated with substance orally three times a day (7.00 h and 14.00 h and 19.00 h), two times a day
(8.00 h and 18.00 h) or once a day (14.00 h). The daily dose 1s, for example 3 or 10 or 30 or 60 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% strength Tylose suspension with 2% DMSO or a 0.5%
strength Tylose suspension. 9 days after transplantation and 16 hours after the last administration
of substance, the animals are painlessly sacrificed and the sponge is removed. The virus-infected
cells are released from the sponge by collagenase digestion (330 U/1.5 ml) and stored in the
presence of MEM, 10% fetal calf serum, 10% DMSO at —140°C, Evaluation takes place after
serial ten-fold dilutions of the virus-infected cells by determining the titer on 24-well plates of
confluent NHDF cells after vital staining with Neutral Red. The number of infected cells or
infectious virus particles (infectious center assay) after the substance treatment compared with the

placebo-treated control is determined.

CYP inhibition assay

To investigate the mechanism-based (irreversible)} inhibition of CYP3 A4, different concentrations
of the test substance are incubated with human liver microsomes (2 mg/ml of microsomal protein)
in potassium phosphate buffer pH 7.4 with addition of an NADPH-generating system {NADP+,
glucose 6-phosphate, glucose 6-phosphate dehydrogenase) at 37°C. At various points of time, 2

aliquots are taken from the incubation.

The first aliquot is incubated 1:50 in a new incubation solution (phosphate buffer, NADPH-
generating system and 10 pM of Midazolam) at 37°C for a further 10 min. The incubation is then



The Rhodigel is suspended in ethanol, and the active ingredient is added to
the suspension. The water is added while stirring. The mxture is stirred
“for about 6 h until the swelling of the Rhodigel 1is conplete. Solution

whi ch can be adm ni stered intravenously: nposition: 10-500 ng of the
conpound of Exanple 1, 15 g of polyethyléﬁ "gl ycol 400 and 250 g of water
for injection. Productiaon: The conggund of . Ex le 1 is q£ssoléﬁﬁ@to%ﬁther
with pol yet hJPREAG YFR§ AETOUBEF PR 16 ATSWBREn W PHeted P (& PRgIvamE Bo190E 81 1hs
sterilized byipfhhthdtalsi SialEROEr %rﬁﬁﬁ&rﬁrofp}'%?drbﬂﬁi}xid@ﬂﬂlarﬁ“L&D%n&ﬁdia#&nqlﬂ’llﬁms
aseptic conditions into heat-sterilized infusion bottles. The latter are
cl osed with Mpthedsi on stoppers and trimed caps. WO 2004/ 096778

PCT/ EP20041004103 -100 W claim 1. A conpound of the fornmula in which Ar
represents afyd s WdHaGRqImRYs Qtﬁ)&:@&' Bsihd 4ddioRENIR¥n liceldhd 3nslYed borlrbiehthiRg M &hRadcRe
substituents are sel ected 1 ndependently of one another fromthe group
consi sting ofsingHB/UVAkoxy, fornyl, carboxyl, alkyl carbonyl,

al koxycarbonyl, trifluoronethyl, hal ogen, cyano, hydroxyl, am no,

al kyl am no, ) i - : } 1 to
3 subat tuent N8 3P Rl R dd SecrtiEh Rr et TR R BU L bR ER
anot her fr onKtdnd pgmicionpratiom)s st using thése ath.ahetest substanoois exaliatédaget. o Mdugg reoady; |

and aryl, or.t f.the ituents. on.the | radical together .wth e
carbon at omsmt”\llb\'/B : gﬁ‘%“ﬁ%eﬁ(ﬁigs%%i’z?% ‘3&%%8‘“% dP ﬁbé‘gif‘%fjth? %ﬁ‘%&waggmme Vol
cycl opent anelrs, ISBNGU-8247-028 8.2 Mensel Mekker B, Nawdy ol 200h).r d substi tuent present
is selected independently from the group nentioned, R represents hydrogen,

am no, al kyl c. al k&( lgl k&lb% ] no. oz%l lﬁxl t hi o, cyano.. hal ogen,

& men rmaceutical compositions

The compounds of the invention can be converted into pharmaceutical preparations in the

following ways:
Tablet:

Composition:

100 mg of the compound of Example 1, 50 mg of lactose (monchydrate), 50 mg of comn starch
(native), 10 mg of polyvinylpyrrolidone (PVP 25) (from BASF, Ludwigshafen, Germany) and 2

mg of magnesium stearate.
Tablet weight 212 mg. Diameter 8 mm, radius of curvature 12 mm.
Production:

The mixture of active ingredient, lactose and starch is granulated with a 5% strength solution
(m/m) of the PVP in water. The granules are then dried and 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 Rhodige! {xanthan
gum from FMC, Pennsylvania, USA) and 99 g of water.



nitro or trifluoronethyl, R2 represents hydrogen, alkyl, al koxy, alkylthio,
cyano, halogen, nitro or trifluoro- nethyl, R3 represents am no, alkyl,

“al koxy, al kyl am no, al kylthio, cyano, halogen, nitro, trifluoronethyl,

al kyl sul fonyl or al kyl am nosul f onyl or -1%% one of the radicals R, R2 and
R represents hydrogen al kyl , al koxy, hal ogen, nitro or
-trlfluoronet d the ot her two t ther W rbon tons to i ch
they are a@h@g Ofaj)tsﬁﬁpgsfnf'rﬁheg%& %ﬁéo 2 S“l%]lecp%sﬁe t é“’f' PF@’ ocr"“’é?(“mdmﬁ{’}l the
cyclohexanenhwmgmLR4 represents hydrogen or alkyl, R5 represents hydrogen
or alkyl or the radicals R4 and R5 are attached to carbon atons directly
opposi ng eac ther in the piperazine ring and forma nethylene bridge
which is optﬁ%&%ﬂﬂ& substituted by 1 or 2 nethyl groups, R6 represents

al kyl, al koxy, alkylthio, fornyl, carboxyl, am nocarbonyl, alkylcarbonyl,

al koxycar bonpie, REodighl 18 @upemied it ethivdl,cge fhe @Mwﬂmgiwﬁﬁtqwhdearm ﬂietsuqaenﬁ%?n The
represents hydrogen, al kyl, .al koxy, alkylthjo, for

al kyl car bonyWater inpdded et Bigning The mysyre 5@8??%4 ﬁ?‘;’/?bouhg\!‘/ By ﬁhe 583‘75‘1‘}6 of ths Bhesligel or
nitro and Rqsegﬂﬁggents hydr ogen, al kyl, al koxy, alkylthio, fornyl,

car boxyl, al kyl carbonyl, alkoxycarbonyl trifluoronethyl, hal ogen, cyano,
hydroxyl or nitro, and thelr sal ts, solvates and solvates of the salts 2.
The conpouncale P ey administe ERPUSY:| zed in that Ar represents
phenyl which may be substituted by 1 to 3 substituents, where the
substituentsgﬁﬁ% sgh-ected i ndependently of one another fromthe group
consisting O -al kyl, Ct-C6-al koxy, carboxyl, Cil-C6-alkylcarbonyl,

C, - C6- al koxycarbonyl, trifluoronmethyl, fluorine, chlorine, brom ne, cyano,
hydr oxyl, am®¥0 ng of the compound of Example 1, 15 g of polyethylene glycol 400 and 250 gof water for

injection.
Production:

The compound of Example 1 is dissolved together with polyethylene glycol 400 in the water with
stirring. The solution is sterilized by filtration (pore diameter 0.22 ym) and dispensed under
aseptic conditions into heat-sterilized infusion bottles. The latter are closed with infusion stoppers

and trimmed caps.



C6-al kylamno and nitro, or two of the substituents on the phenyl radical
together wt n atons to which they are attached f

1, 3- dloxoladgogngmgﬂggghlrd substituent present is selectedpﬁﬂ%g%gﬁfgﬁpﬁ
fromthe group nentioned, R represents hydrogen, Cl-C3-alkyl, C, -C3-alkoxy,
C, - C3-al kyl t hi o, quorine or chlorine, -1@2- R2 represents hydrogen

Cl-C3-al kyl, C, -C3-al koxy, C-C3-al kylthio, fluorine or chlorine, R3
represents GneGthim| kyl, cyano, fluorine, chlorine, nitro, trifluoronmethyl or
ClL-C3 - al " kyl sul f ony | , or one of the radicals R, R2 and R3
represents h drogen Ct - C3- al koxy, cyano, halogen nitro or
trifluoronet% dh&mﬂﬁ@m%3ﬂgéé%ﬂﬂatogether with the carbon atoms to which
they are attached forma cycl opentane ring or a cycl ohexane ring, R4
represents hydrogen or nethyl, R5 represents hydrogen, R6 represents
Ct-C3-al kyl, d -C3-al koxy, carboxyl anlnocarbonRF, trifluoronethyl,
fluorine, chlorine, cyano, hydro&*@ i .. represents hydrogen

Cl- C3-al kyl, d -C3-al koxy, qu&&: pe or hydroxyl and R8

represents hydrogen, C-C3-alk al ko Jl uorine, chlorine, cyano or
hydroxyl . 3. The conpound as ¢l n cNai mY ¥3 2, characterized in that

Ar represents phenyl which nﬁ§ stithited by T or 2 substituents, where
the substituents are selected i e t

consisting of nmethyl, methoxy,Rfluorine an
hydr ogen, nethyl, nethoxy, nethylthio, fluor

4%;;F_4anonher fromthe group
C ne, R represents
r r\;{:hl orine,

r

RS

in which

Ar represents aryl which may be substituted by 1 to 3 substituents, where the
substituents are selected independently of one another from the group consisting of
alkyl, alkoxy, formyl, carboxyl, alkylcarbonyl, alkoxycarbonyl, triflucromethyl,

halogen, cyano, hydroxyl, amino, alkylamino, aminocarbonyl and nitro,

where alkyl may be substituted by 1 to 3 substituents, where the substituents are
selected independently of one another from the group consisting of halogen,

amino, alkylamino, hydroxy] and aryl,

or two of the substituents on the aryl radical together with the carbon atoms to
which they are attached form a 1,3-dioxolane, a cyclopentane ring or a
cyclohexane ring, and any third substituent present is selected independently from

the group mentioned,

R' represents hydrogen, amino, alkyl, alkoxy, alkylamino, alkylthio, cyano, halogen,

nitro or trifluoromethyl,

R? represents hydrogen, alkyl, alkoxy, alkylthio, cyano, halogen, nitro or trifluoro-
methyl,

R’ represents amino, alkyl, alkoxy, alkylamino, alkylthio, cyano, halogen, nitro,
tnfluoromethyl, alkylsulfonyl or alkylaminosulfonyl

or



R2 represents hydrogen, R3 represents nethyl, isopropyl, tert-butyl, cyano,
fluorine, chlorine, nitro or trifluoronmethyl, R4 represents hydrogen, -103
'R5 represents hydrogen, Rs represents am nocarbonyl, fluorine, chlorine,
cyano or hydroxyl, R7 represents hydrogen and R represents hydrogen,
fluorine or chlorine. 4. The conpound as_gjpinmed in any of clains | to 3,
characterized in that R represents hydrogen nethyl nmet hoxy or fl uorine.

‘5. The conpound atﬁle%kg'l ’i‘%‘ﬂca‘lsrk‘aﬁym%c}{ rl%%o ok a‘ﬁea%%q‘%ﬁé’.ﬁrf’gqi‘l’%gt‘g% R

represents netho ofrpoun
characterized in mrmﬂudibmethylamﬂammclt o mmhqnharmyme [carbon wioas ttinevhphsthdy o

tho to the poi tt t .of the ph d
Cl i mod i any. of IR RS I DOt OB kPR e P RO O B2

represents hydrogen. 8. The corrpound as claimed in any of clains | to 7,
characterized in Rhat fgeseaphedroginr alkyli f | uor onet hyl, chlorine, methyl,

i sopropyl or tert- butyl 9. The conmpound as clainmed in any of clains 1 to 8,
characterized in that tore ent s rifluoromethyl, chlorine or nethyl.

10. The conpound s clrﬁPrﬁ’?Easlhﬁ 8¥F§/‘°6Fl lains 1 to 9, characterized in that

R is attached to the phenyl ring via the position ortho to the point of
attachnment of thegphenyl ring and R is attached to the phenyl ring via the
position neta to the point of attachnment of the phenyl ring, which position
IS oppositetotrgt of R The coppound as claiped in any of clainms 1, 2

and 4 to 10, charbeficalsdti "F‘ﬁ K'p¢ ataghedrig opon plogis <atsrity W&?‘%Eﬁ?h ofher inp

corrpoundt as cl ai nRgerhiheafiye 8d BhAla"BetdtyltR trlige WHhaE opfidra Y shitdiifubdlbyRP or 2
represents

methyl groups,

R represents alkyl, alkoxy, alkylthio, formyl, carboxyl, aminocarbonyl,
alkylcarbonyl, alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxyl or nitro,

R’ represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxyl, alkylcarbonyl,
alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxyl or nitro

R® represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxyl, alkylcarbonyl,
alkoxycarbonyl, triflucromethyl, halogen, cyano, hydroxyl or nitro,

and their salts, solvates and solvates of the salts
2. The compound as claimed in claim 1, characterized in that

Ar represents phenyl which may be substituted by 1 to 3 substituents, where the
substituents are selected independently of one another from the group consisting of
C;-Ce-alkyl, C;-Cs-alkoxy, carboxyl, C,-Cs-alkylcarbonyl, C,-Cs-alkoxycarbonyl,
trifluoromethyl, fluorine, chlorine, bromine, cyano, hydroxyl, amino, C,;-

Csalkylamino and nitro,

or two of the substituents on the phenyl radical together with the carbon atoms to
which they are attached form a 1,3-dioxolane and any third substituent present is

selected independently from the group mentioned,

R’ represents hydrogen, C;-Cj-alkyl, C,-C;-alkoxy, C,;-C;-alkylthio, fluorine or

chlorine,



fluorine. 13. The conpound as clained in any of clains 1, 2 and 4 to 12,
characterized in that R7 represents hydrogen. - 104 14. The conpound as
‘claimed in any of clains 1, 2 and 4 to 13, characterized in that R8
represents hydrogen, nethyl or fluorine. 1’10'3 The conpound as cl ainmed in any
of claims 1, 2 and 4 to 14, characterized 1'n that Ar represents phenyl '

-whi ch may be subspituted b r 2 substituents ere e stituents are
sel ect ed i ndependent | FPS‘T‘SC'}éﬁé’yg‘Wéfrheg"&FﬁlH{t %'%ra%ﬁy’cgﬁfg??ﬁ‘?ﬁao'oh“?@t%ﬂ ,
met hoxy, fluorine andhighh®Qri ne. 16. A process for preparing a conmpound of
the formula (1) as clainmed in claim1, characterized in that a conpound of
the formula in i,ch Ar, Rz, 52 . R R$, _R6, R _and R8 are as defjned in
claim!l and RO reprelBREES yﬁ‘:‘t'al‘l%f]’efcé‘?%’bl {uaine. phiogpe, i) BHuraipethd 0y |
is reacted with a base @n-aRgs@€dgl, 17. The conmpound as clainmed in any of
claims 1 to 15 for the treatnent and/or the prophylaxis of diseases. 18. A
medi canent conprising a conpound as clainmed in any of clains | to 15 in
conbination w tHKran inert non-toxic pharmaceutically acceptable auxiliary.
19. The use of a conpound as clained in any of clains | to 15 for preparing
a medi cament for onf ek TEALIERT RABA RY BB hAKIgen O,-4lalI8), JIGEASES cyald;
The use as clained in claim19, characterizedinthat the viral mfecFl on is
an infection w t talogére nittenemtrdlpoomethail evi the wtheHOY)togsthen with Hhe carbon atoms to

representative Ofwhtic B%;agér,@r? cdtf&% {%ﬁﬁ&gﬁ%%ﬁ X{;{%%&?}‘éﬁéﬁ%me nmedi canent

as clained in clarm e trea f viral
i nfections.
R* represents hydrogen or methyl,
R’  represents hydrogen,
RS represents C,-Cy-alkyl, C,-C;-alkoxy, carboxyl, aminocarbonyl, trifluoromethyl,
fluorine, chlorine, cyano, hydroxyl or nitro,
R’ represents hydrogen, C,-Cs-alkyl, C;-C;-alkoxy, fluorine, chlorine, cyano or
hydroxyl
and
R® represents hydrogen, C,-Cs-alkyl, C,-C;-alkoxy, fluorine, chlorine, cyamo or
hydroxyl.
3. The compound as claimed in claim 1 or 2, characterized in that

Ar represents phenyl which may be substituted by 1 or 2 substituents, where the
substituents are selected independently of one another from the group consisting of

methyl, methoxy, fluorine and chiorine,
R! represents hydrogen, methyl, methoxy, methylthio, fluorine or chlorine,
R?  represents hydrogen,

R’ represents methyl, isopropyl, tert-butyl, cyano, fluorine, chlorine, nitro or
trifluoromethyl,

R* represents hydrogen,



22. A nethod for
adm ni stering an

controlling viral diseases in humans and ani mal s by
antivirally effective anount of at |east one conpound as

‘ctained in any of clains | to 15, a nedicanent as clained in claim18 or
medi cament obtained as clainmed in claim19,,0r 20.

10.

11

12.

13.

R’ represents hydrogen,

R® represents aminocarbonyl, fluorine, chlorine, cyano or hydroxyl,
R’ represents hydrogen

and

R represents hydrogen, fluorine or chlorine.

The compound as claimed in any of claims 1 to 3, characterized in that R' represents

hydrogen, methyl, methoxy or fluorine.

The compound as claimed in any of claims 1 to 4, characterized in that R' represents

methoxy.

The compound as claimed in any of claims 1 to 5, characterized in that R' is attached to

the phenyl ring via the position ortho to the point of attachment of the phenyl ring.

The compound as claimed in any of claims 1, 2 and 4 to 6, characterized in that R*

represents hydrogen.

The compound as claimed in any of claims 1 to 7, characterized in that R’ represents

trifluoromethyl, chlorine, methyl, isopropyl or tert-butyl.

The compound as claimed in any of claims 1 to 8, characterized in that R® represents

trifluoromethyl, chlorine or methyl.

The compound as claimed in any of claims 1 to 9, characterized in that R' is attached to
the pheny! ring via the position ortho to the point of attachment of the phenyl ring and R?
is attached to the phenyl ring via the position meta to the point of attachment of the phenyl
ring, which position is opposite to that of R'.

The compound as claimed in any of claims 1, 2 and 4 to 10, characterized in that R* and R’

represent hydrogen.

The compound as claimed in any of claims 1 to 11, characterized in that R® represents

fluorine.

The compound as claimed in any of claims 1, 2 and 4 to 12, characterized in that R’

represents hydrogen.

a



14,

15.

16.

17.

18.

15.

20,
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The compound as claimed in any of claims 1, 2 and 4 to 13, characterized in that R®

represents hydrogen, methyl or fluorine.

The compound as claimed in any of claims 1, 2 and 4 to 14, characterized in that Ar
represents phenyl which may be substituted by 1 or 2 substituents, where the substituents
are selected independently of one another from the group consisting of methyl, methoxy,

fluorine and chlorne.

A process for preparing a compound of the formula (I) as claimed in claim 1, characterized

in that a compound of the formula

R1

N 3

R
A
R N "tﬂ/ R" @,
N
\‘Ar

in which

Ar, R R R RY R® RS R’ and R? are as defined in claim 1
and

R®  represents alkyl, preferably methyl or ethyl or tert-butyl,
is reacted with a base or an acid.

The compound as claimed in any of claims 1 to 15 for the treatment and/or the prophylaxis

of diseases.

A medicament comprising a compound as claimed in any of claims 1 to 15 in combination

with an inert non-toxic pharmaceutically acceptable auxiliary.

The use of a compound as claimed in any of claims 1 to 15 for preparing a medicament for

the treatment and/or prophylaxis of viral diseases.

The use as claimed in claim 19, characterized in that the viral infection is an infection with

the human cytomegalovirus (HCMV} or another representative of the group of the Herpes



21.

22.
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viridae.

The medicament as claimed in claim 18 for the treatment and/or prophylaxis of viral

infections.

A method for controlling viral diseases in humans and animals by administering an
antivirally effective amount of at least one compound as claimed in any of claims 1 to 15,
a medicament as claimed in claim 18 or a medicament obtained as claimed in claim 19

or 20.



