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WD 2004/ 096778 PCT/ EP2004/ 004103 SUBSTI TUTED

DI MPBROEPNAZ LI NES HAVI NG ANTI VI RAL PROPERTI ES ThBCT/EP2004/004103
invention relates to substituted di hydroqui nazoli nes

and to processes for their preparation and also to

their use for preparing nedicanments for the treatnent

arsyYBS TIUTED DEYVDRUCHINEESEINES HA VERGIANIIVARAL G'ROPERTIES

as antiviral agents, I n particular against cytonegal o
viruses. 5 The synthesis of dihydroqui nazolines is

deBherintsation selatssite snbytituted dihyiroquiaazelings @ndie presesses for §@B preparation and

%ﬂsﬁ 1%%@%12%%5@? grgg%m\é\?ﬁ%%%uméﬁtgg%@m g %&%ﬁhaig/@? gﬁoﬁlatlx'is of diseases, in

acgartidutay fornek @ adiififabagents, i patichlur @aiaste yomagdlaahgeon t he
market, it is always possible for resistance to
devel op. Novel agents for an effective thera

are
t hBieewnthesis efedih ugl_aqu'@eméiewb%{n to tTheet Bfﬁ'gtéqhedron Lett., 1996, 37,
[ i ' r [Wa [N ATEVY I nds
o ARSI B el BRI LEDT D sGPIBT Y (e
treatnment of viral infective diseases in humans and
anAltiwlugh agentsheith deeitalfaotivit, andur giffersatngruytiretanasvatliide on the market, it is

substitute j hydr oqui nazolin descri bed in_the

SRR PTG it TGRS SR Date] BRPSCR: STiHepieheEpy are theefore
I NegidHION provi des conpounds of the formula O R 6 HO

2 RR r N--aRR3 RENNRa s Ar 15 Rin which Ar
represents aryl which nmay be substituted by | to 3

s Lﬁgm oyest af the prtsentdnyentonsigiikareforgen provideaovel sompounds having the same or
in . : i sti .
PERARBALI e OBR2IRRHES of FOTAS,PEOUR SRR Wi

al koxycar bonyl, trifluoronethyl, hal ogen, cyano,

hyld hasxyden found, surprisingly, that the substituted dihydroquinazolines described in the present

invention have antiviral effect.

The present invention provides compounds of the formula

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, cyano, hydroxyl,

amino, alkylamino, aminocarbony! 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,




10

15

20

25

20 am no, al kyl am no, am nocarbonyl and nitro, where
al kyl may be substituted by 1 to 3 substituents, where
the substituents are selected independently of one
anot her fromthe group consistir@-of hal ogen, am no,

al kyl am no, hydroxyl and aryl, 1 -2- or two of the

subst i terawb of € stibteriity bn BRAN MdidaPBBLIHE withi thdlca iR atoms to which they
carbon atons to which the are attached form a

1, 3- di oxorttasked fame g éﬁ@;ifm{aah @ oy¢lprentane Engral ayblehexaee ring, and any third
ring, L.rg t.] t npresent is selected

i ndepe ﬁsggsr% A él?é&%nplts ﬁ%&ge?idh% B%@ﬁ?tl&ofﬁoe% ?‘e gFoup BispAE ﬁ’t s

hydrogen, am no, al kyl, al koxy, al kylam no, al kylthio,

CYRINO, represgBrhydiogén; emio, alkylf dlkdxylalkfaminbYdliylth®, cyano, halogen, nitro or
represents hydrogen, alkyl, alkoxy, alkylthio, cyano,

hal ogertriflapremgthyls trif1 uoronet hyl, R3 represents ani no

al kyl , al koxy, al kylam no, al kylthio, cyano, hal ogen,

B L LU R

and R3 represents hydrogen, alkyl, al koxy, cyano,
hak’ogeneprasentso amtino, t mikl, ualkoxet hlkdylagib, t bikyledid)ercy4neD halogen, nitro,

together. with e rbon atons to whjich they are
attachéHﬂF%Pﬁ*éyhfgggggﬁ%éT amipogionYpent ane ring or

a cycl ohexane ring, R4 represents hydrogen or alkyl,

R%rr epresents hydrogen or alkyl 15 or the radicals R4

and R5 are attached to carbon atons directly opposing

each other in the piperazine ring and form a nethyl ene

brand i thiradicalssR 0&9 ianh & [rgpresahts thydnegend aliyl, lalkoxy, Zyaret hglbgen, nitro or

gr r S | ..al ko | kyl t hi

01 onb Tl S SR B AR QAL Pty e st o
al kbadipreladeoayyclopetitadd ritgrop Aeydiotexandainggen, cyano,

hydroxyl or nitro, 20 R represents hydrogen, alkyl,

al koxy, al kylthio, forpyl, carboxyl, alkylcarbonyl,

al oxyé@?ﬁﬁﬁ?l?mPg?W¥6@¥bnethyl, hal ogen, cyano,

hydroxyl or nitro and

R’ represents hydrogen or alkyl

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,

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, trifluoromethyl, halogen, cyano, hydroxy! or nitro,

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
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R8 represents hydrogen, alkyl, al koxy, alkylthio,

fornyl, carboxyl, alkylcarbonyl, al koxycarbonyl,
trifluoromethyl, hal ogen, cyano, hydroxyl or nitro, 25

and their salts, their solvates-and the sol vates of

their salts. Conpounds of the invention are the

C RpR&LN e thefsalid) @nfesy helc h I t

and sol vates of the saﬁ?g&hg%Rggﬁngg&ﬁéﬁsﬁiﬁgﬁﬂégﬁbaﬁahmmySdm’
asokptpoandselvatesof thewdlts.heir salts, solvates and - 3-

sol vates of the salts, unless the conmpounds bel ow,

Zrﬁglré %8 edabéss gtg ';‘ %nr\{gntgsoglr?agar e a r ead%la]ﬁ agttlcgu.'fre,ta%gt X]astteergoisomeﬁc forms
| atRAfidrids, Beigteredepe)) dihe %v@ﬁh&xhﬁéréfoﬁeﬁ@lﬂf&& Y fhe eBaitidineds/dr diastereomers

stereoi soneric forns (enantioners, diastereoners). The

| 0@ HESPeAtive meikres theread) Theo sferepisernasicaliya pre sopstisuepts can be isolated in a

m xt ur,es th reof. The

< IEBERERTE S R R SRS Fer Tl ABRedsBBEE0) ) 2

a known nmanner fron1such m Xt ures of enantioners

anfithe copamtiesfeeraiventioh fmayherisc DnpQomels ofmd, iR prevéamibivedtion embraces
may exist in tautoneric fornms, the present invention
ﬁé@%@é@“mgFW feumsh tautomeric forms. Salts which are

preferred for the purposes of the present |nvent|on are

p

U Shes it B R 1 5Ll ORI sl

s ahltsof i compawrals pEthe inventront Hewéven blhesnfemnorpaiar eralyeees sal@lwhich are per

R S T AT W - ———

Plpyﬁfyﬁigqga calpoyndaoE Bpiehtnsal ts of the conpounds of
the invention include acid addition salts of ninera

aci ds, carboxylic acjds and sulfonic acids, for exanple
s Dhysiol @,glcql,lydipgf@ﬁp@rsp]és efcthe comggnqiwrtbq)mmt@n arglyle acid addition salts of
H‘rLﬁéHl' C'cgrboﬂhﬁsmr %rﬁl Qﬁfoglic ﬁ&sh %}eﬁalnfp?en 'saﬁtsa&J gydrochlorlc acid,
et hanesul foni ¢ &ci d, uenesul foni ¢ aci @
bépdrebresud fodi eulfucr ohcldn abbdpharice nad, maihﬁmmlmna:c hdd, ethanesulfonic acid,

acetic trlfluor cetl |on|c aci

" b G o ezt R gt S gl lend S R i 3o, mifuoroaceti
f e8I prépiasit doid, TRtRIa6id @HtaHcAR M, mAROAS, ‘éltﬁ&h&’d fumaric acid, maleic acid and
Physi ol ogi cal |y acceptable salts of the conpounds of

t (ENZo\A61¥t i on al so include salts of customary 20

bases, such as, by way of exanple and preferably,

Pkﬂgéé(g?%&tllg gr:(?egagl% s IL O({f ey gﬁhvﬁ%ﬁ 89{%’ rﬂv@ﬁ't n alst)fmclude salts of customary

e>bams;l scle as, myumwmﬁemmpreemdmfsﬁbltys alkaln daealmﬂm (fon ﬁ&hpls sodium and

d d f r gani ¢_am nes  hayi 1 to 16
CEFI éﬁméts%]ﬁsg] glgglgleggg meta sa ts (for example ca cxum and magnesium salts) and

ammonium salts derived from ammonia or organic amines having 1 to 16 carbon atoms, such as,
by way of example and preferably, ethylamine, diethylamine, triethylamine,
ethyldiisopropylamine, monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine,
dimethylaminoethanol, procaine, dibenzylamine, N-methylmorpholine, arginine, lysine,

ethylenediamine and N-methylpiperidine.

Solvates 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.

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

following meanings:
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by way of exanple and preferably, ethylam ne,

di ethyl am ne, triethylam ne, ethyldiisopropylam ne,
nonoet hanol am ne, di et hanol anmi ne, triethanol am ne,

di cycl ohexyl am ne, 25 di nmet hyl and noet hanol , procai ne,
di benzyl am ne, N-nethyl norpholine, arginine, |ysine,

et epade amdneamn dadd ety | B paﬁ(oix%,dia%kzlamﬁgil VMrb'bﬁ{Heralleulfonyl,
for the purposes o the I nvention (0] ose orns o e

C mogulfonylt bed alkoxviearbenyl apshiac btraight-cham oo tpinehedi alkyl hredical having

solid.or. Jiqgui a oordi nat i i t.h sol vent
PRy s Gglffr(‘f?eéatsos s{ %a‘&r)’é’a%'cq rgyc?rgiltemsprl\rl#gf ¢ %Wg(t“é*s by yay of example
Wah& prefefudlyafitiiylliethizt, h@ropyR k8sropy a6Eb 1L Mpad@dfl 8d n-Kkyl-or
t he purposes of the present invention, unless specified
ot herwi se, the substituents have the follow ng

dss by way ofsgxatpplesad prséerabliy medioky, ety NPIGPPKY; isopropoxy, tert-butoxy,
al V ji,ho al kyl car bonyl , al kyl sul fonyl,
aPE§F§ﬁ¥%@§ﬁ#%§hy| and al koxycarbonyl are a
strai ght-chain or branched al kyl radical having
geNikeylahiny islart akyGamifs efiekldabiig dnd 6 tho alkgl dubgtitileRss|(3hosen independently of
preferably | to 3, carbagn atons by way of exanple.  and _
pIoB§ Angihen Fﬁét‘ﬁ%yl pf éagcm}pl? gad pPrSfﬁSPib ly P@é‘kﬁlla@tﬂ‘?l ’ethylarmno, n-propylamino,

g?sroiér'ogﬂtaﬁﬂno, n- &?tm&sllan@g%yn'ﬁl-ﬁéwlamﬁo,” KRXylafrind®Y YRAN-dimethylamino,

xanpl e and prefiera , nhethoxy, ‘ethoxy, n-propoxy,
i doNdepuleming eNtethyluVaneshylamnagp e Ninaethy1-&mdpropyfieeniay y N-isopropyl-N-n-propyl-

TR RREATE (R T M

anikyhgtino, is, fyr exayiplefa BuREIRYBmME dadiabhainghl ty 3rERibELY hta#ik Bi0a dialkylamino
et hyl am no, n- i sopropyl am no

[ groleanino, i '
t &adicabhavingamsascase ] feheaghon atoms peraliybsubstivenio,
N, N- di met hyl am no, 10 NN-det hyl am no,

h*ﬁkﬁ %h- i Rals ]
NE:iLs o%l'}fg z Fg?kfﬁ%l)g{r;@o%%r@@gaﬁﬁé{gf?é}ab@f Hetﬂylﬁ%hﬁ,r@t%lfonyl, n-propylsulfonyl,

N-igogropylsulfonyl; tetttetylsylfami, ngentisdfohylland\h-hexylulfonlyani no and
N- n- hexyl - N-net hyl am no. Cl1-C3- al kylamino is, for

DR TR ET R SRR
t Qnd%g&ﬁérﬁl@n ofit GHeB affitfer)2!| lg'y lwa§ UBS texhHS1Ot andAlpke¥erstly fRdibylaminosulfonyl,
y

IS, ‘way of exanple an prefera%&§;.nethylsulfonyl,'
etchylaginosdfopyl, mprepydainesylionyhy isopro Bespianyl | stibpylapinosulfonyl, n-

:1 ?Eﬁ@lgﬁéﬁ%@fg@ﬁpwﬁiﬁgﬁﬂﬁ%gg Mlggﬁélhlyg&%ﬁsulfonyl, N, N-diethylaminosulfonyl,

alNesthyd+N-methylhrhimogplfomyddi clstimebhgl-Nmeprapyamivosilfvaylal k }Wisopropyl-N-n-propyl-

substituents, (chos i ndependent | y of another), Db
A3 et SIS, LdeRendeitly ot AT SRECRCI B s
e thex A& RAAthih e Mbny]. C, 1, ARy laafHoR A for 119 T example, a monoalkylaminosulfonyl

I sopropyl am nosul f onyl, tert-butylan1nosu|fony|, n-
radical having 1 to 3 carbon atoms or a dialkylaminosulfonyl radical having in each case 1 to 3

carbon atoms per alky] substituent.
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-hexoxy-

carbonyl.

Aryl is a mono- to tricyclic aromatic carbocyclic radical having generally 6 to 14 carbon atoms; by

way of example and preferably phenyl, naphthyl and phenanthrenyl.

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




10

15

20

25

pent yl am nosul f onyl , n-hexyl - am nosul fonyl ,

N, N- di net hyl am nosul fonyl, NN-det hyl am nosul fonyl, 20

N- et hyl - N- met hyl am nosul f onyl ,

N- et hyl - N- n- pr opyl am nosul f onyl-5 -

N-i sopropyl - N-n-propyl - am nosul f onyl

N- A @bl Ut ofl 7 DirbeRtdophsA

N ot %ﬁ‘l Wakbtiogi nosaglggfcd){n {r/@@&h CPuRI(-i with respect to the configuration at this
heeaybonl\atwex ﬁyﬂréﬂﬁnhmsmafltmm}dnca@lpl@-fmd(whmm foo shel ﬂiumgsbs of the present
[ noal kyl am nosul f.on radi c

h ﬂ”en%‘“i 4 “8%6% Has st f&alameraﬁr%ﬁfwgmﬁgﬂy?o‘% (>90% ee).

r adi cal haV| ng in each case 1 to 3 carbon atons per

al F&Yfere%blé)i‘églv%hl & those 26mpbuid SrakdBAN A (IPin victNay Of

exanpl e and preferably, acetyl and propanoyl.

Al koxycarbonyl is, by way of exanple and preferably,

mg‘tuhoxyrggrpﬁf:@ﬁwhen}éwh@gbynzyrbg(ﬂq‘psltlmtembyp} @pb@@tapmthge the substituents

- pent o8y Lo arpiePsndh of St AL BRI oungppining of O-Coaton, €1

mono- taﬂkdxlyJ CMBd»in GF @pﬁkylﬁrmplbm;cglamxyoaﬂioﬁﬁl tri¥RNFdMethyl, fluorine,
gener al | to 14 carbon atons; by 30 way of exanple

and pr et ﬂyorsﬁ@rmno Mmﬁyhynnnan@l “pridkd#ring anaitro,

Hal ogen is fluorine, chlorine, brom ne and i odine,

pref er gl f r * :
Car bon At o AenBtRAl | e pheae raaial hemkPNRh e Qo) stoms o which
t he corthéy ureaattaohtdafonmha d,3-diewotrne antlcmy thisd polsselht prasent is selected
enant i o ri c&e\ {% gql{rte form whi c for the purposes of

the pr e§ sREmdently, Bpmpiths, groupdnengonsd, nder st ood as neani ng

an enantioneric excess of nore than 90% (> 90% ee).
Pref er elgpresents hgirnegdh, CRCI-NRBEC COMMIRIRAS,-©) allE}‘l‘tﬁlof Ak 3r chlorine,
(1) in which 5 Ar represe‘ra]?s 1phenyl 5}Whl ch be
substituted b){1 1 to 3 substituents, where the
subst i tTEFRIEELS é{?r@g@epe&-@&ylf Gidepilkaxs e -Gr-aieylthivefluavive oeehlorine,
fromthe group conS|st|ng of C,-C6-al kyl, C, -C6-
algeoxy, BRxYE,.cG , :
-CG-arIe fycarb%)ny kﬁ?r?&‘}ﬁ%bro 1?’ﬁ@'yyl Ch nll}gr'mtm trifluoromethyl or
chI or i re;Csmllgisutfenylcyano, hydroxyl, am no,
C -C6-al kylam no and nitro, or two of the substituents
on the phenyl radical together with the carbon atons to
wiifch 10 they are attached forma 1, 3-di oxol ane and
any third substituent present is selected
| nehe e fdanditals RY, ®hahdR’ fé@&umymd e &Y.C, Ry T, €pX éﬁ&li hal
hydr ogen, C1-C3-al kyl, %b C3- al g Qg ? ky @?C@ yscyano AI0gen,
f MA@ ioR @@ror@mtb»ﬂumé the Reher sy @sethcrswnly dheog?ébpn atoms o which they are

5}{]‘5; lthio, fluorine or
chﬁt%%eﬁg 2 %?ghgg%% cy&)h%%ﬁg{-‘ggcyano fluorine,
chl ori ne, nltro trifluoronethyl or

R*  represents hydrogen or methyl,

R’ represents hydrogen,

RS represents C,-C;-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,-C;-alkyl, C,-C;-alkoxy, fluorine, chlorine, cyano or hydroxyl.

Among these, particular preference is given to those compounds of the formula (I), in which
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15 C -C3-al kylsul fonyl, or one of the radicals Rl, RZ

and R3 represents hydrogen, C, -C3-alkyl, C, -C3-al koxy,

cyano, halogen, nitro or trifluoromethyl and the other

two together with the carbon atees to which they are

attached forma cycl opentane ring or a cycl ohexane

rimg, rE¥nts PRESS GRIcH ntdy Be Q t i
repr esgﬁgt) s hydr orglen, R6nmrjepr gggtr‘:%g bgq JC%Q %‘Fﬁﬁ%}ms’ where the substituents
C, - C3- ar«w;edeagp@wymtly efrana @nethdydrop the grdup lcommisting bhynkethyl, methoxy,
fluori .chlorjne, cyano, hydroxyl or nitro, R7
represenbgn%§gfgggﬁ? C -C3-al kyl, C, -C3-al koxy,

fluorine, chlorine, cyano or hydroxyl 25 and R8

r egir es agirssehity Hydrggen, méthyl RetBdasY neth@in & 3udkke®dF ¥hlorine,

fluorine, chlorine, cyano or hydroxyl. Anmong these,

particular preference is given to those conpounds of

t He f orPRIPSENS hydrogen, whi ch -6- Ar represents phenyl

whi ch may be substituted by 1 or 2 substituents, where

t su ] : e ' endent | y. of one :

ot her et e sEprdfy ehBilo), CESRAAIGERL cHioRhe, A g5 mfuoromethy),
fluorine and chlorine, R represents hydrogen, methyl,

meR*hox yepresetitoytydrbgen, fluorine or chlorine, 5 R2

represents hydrogen, R3 represents nethyl, isopropyl,
tﬁ&t-buagl, cyano, fluorine, chlorine, nitro or

trtfl udf ﬁ%?%éY,ogq¥ represents hydrogen, R5 represents
hydrogen, R6 represents am nocarbonyl, fluorine,

CIR®Or | Rgpreseita BRinBEarbbAYT, Btidtine, chldink cyﬁrﬁ)o&%gﬁrm(ﬁ, hydrogen

and R8 represents hydrogen, fluorine or I ori ne.

Among t hese, garticular preference is also given to

t fose cempenipdydregent he fornula (1), in which Ar

represents phenyl which may be substituted by 1 or 2
sybstituents, where the substituents

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
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, fluorine, chlorine, nitro or trifluoromethyl,

R* represents hydrogen,
R’ represents hydrogen,
R® represents aminocarbonyl, fluorine, chlorine, cyano or hydroxyl,
R’ represents hydrogen

and
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15 are sel ected i ndependently of one another fromthe
group consisting of nethyl, nethoxy, fluorine and
chlorine, R represents hydrogen, nethyl, nethoxy,
met hyl thio, fluorine or chloring,- R2 represents
hydrogen, R3 represents nethyl, tert-butyl, cyano,

f REIOT | RBres&iMd BYdkdRen, fRibfikeor@hlokifd.f | uoronet hyl, 20 R
represents hydrogen, R5 represents hydrogen, R6

represents am nocarbonyl, fluorine, chlorine, cyano or
hyheitoog thiese, VaRY paréiprlaresfersndeyeigiveretn tpseicompoundgef the formula (1), in which
represents hydrogen, fluorine or chlorine. Anong these,

very particul ar pref.erence i Y o_thaose, compqund :
O%rt h ereplbers?ﬂﬂﬁ % e(xﬁ)v?hl? m%ﬁecﬁl%st%?tef g}sﬁ é)ggﬁ?%sgglﬁxétﬁw%ere t?\e substituents
whi ch pRYele&ed indeiehddatif @f Bie dnofer BomURS brotid! 8ok Sting\s¥ah@hyl, methoxy,
the substituents are selected independently of one

anot heflugring#nd pldorgficoup consi sting of methyl, methoxy,
5 fluorine and chlorine, R represents hydrogen or

nﬁthOXﬁe{pﬁS&gleﬂ%gorg;grt}hgth(%,drogen, R3 represents nethyl,

tert-b C I'ne or ifluoronethyl, R represents
hydrogen, 10 R represents hydrogen, R6 represents

aR? nocaspheentd hydrogkh,uori ne, R7 represents hydrogen and
R8 represents hydrogen or fluorine. 15 Preference is

al so given to those conpounds of fhe fo la (1), in
whRi ch FePreseify BetaY @ﬂ%ygrﬁableﬁ{w °rrFE{]WP13’et{¥g?hoxy or
fluorine. Among these, particular preference is given
t @4t hogeriPR)dnsien,of the formula (1), in which R

R’  represents hydrogen,

R® represents aminocarbonyl or fluorine,
R’ represents hydrogen

and

R® represents hydrogen or fluorine.

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
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 phenyl 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

(), 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
methoxy and R' is attached to the phenyl ring via the position ortho to the point of attachment of
the phenyl ring.
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represents nethoxy. Preference is also given to those

conpounds of the fornmula (I) in which R is attached to

the 20 phenyl ring via the position ortho to the point

of attachment of the phenyl ringg-For the purposes of

the present invention, the point of attachnent of the

P IPeéRlendel 1§1£ls§g’ibéﬂtbttﬂgs@%n$6uﬁcﬁ%'f%lf§mﬁla (I)F?w"ﬁféﬁ R’ E résehts hydrogen.
to be under st ood as neaning the carbon atom of t g

phen ring which, according to formula (1), is

athr G:Ih@@ 10 abﬁ@t‘ﬂn tchéhasevsompourdgeni it ofvsmdé (Dhén which R’ represents

di h I 1 I f t
i A s R hesfamaler BSOS kicn

represents 25 methoxy and R is attached to the phenyl

I i A¥Gony| thesk NFartRbdr tpkeiéretetif Qive® td {Plﬁsep&h{ﬁburﬁg oftHeBOHABANT) in which R?
of the phenyl ring. -g_ reference is also given to

t enseserts frpbgrametiod, chlosng grmaihyd (1) in which R

represents hydrogen. Preference is also given to those

f?"}?q%ggﬁ%%;%{e@&%gu%r ef%er(ce 1S ?Heq\l\@) tﬁosss 5?%%%)15{1; Sfetpxe formula (I) in which

te@&qhakmhuﬁﬁnﬂm@ﬂ@hese partlcular preference is given
to those compounds of the formula (1) in mhich R 5

represents Erlfluoroneth yl chl ori ne or

t REaferencyeis alsg ivencig  these spmpeings, eéthesforgm% (D ity wbw@@ 1§ attached to the
C 3.
. ?Wgﬁ%\ﬁgpﬁ;ﬂlﬁnéﬁé rtg h}% é)l)lnlt bf 4 o ; In‘{/ (Ef' r%h{ %@ﬁ)ﬁ ?ﬁgt«lﬁd R’ is attached to
c dreemd singfvia the pésutramrheta (ol the panntwlf attichiRenti o tizt phacyi enlg twhich position
t he ﬁﬁ%ﬁ%k ¥L¢% via the position ortho to the point of
att e }8 “the phenyl ring and R3 is attached to 10
the phenyl ring via the position meta to the point of

athﬂﬁhlﬁEﬁEfeﬁB‘ncé Reiveh eNthbseldofgoundh bthe RPMiuTai @in which R' is attached to the
EOSIte to that of R, Particular preference is given

eh 88 Vi (esiton Prho therneint &f @ftachment g the pleny} gng, R represents
a%ﬁ%@&ﬂetﬁ}q &m&me%ﬁﬁr&ﬁ{ﬂ En#cplg:* M'aﬁ cthgc? oot?(? hféén?i&—n?g $1Q ?hetp%smon meta to

the point of atta t he
r éhprpesd of attachmert bfithe phentyhryrig, whhh posntnm iDoppoEitelty thassfR'R

is attached to the phenyl ring via the position neta to

Lk R P b B IE U W L e ST i i
Paftddhed!toithe Bﬁe@x ﬁﬁ@ﬁ@ tHe%;oﬁihU@&tﬁootottﬁ%t QO RRHRAE o@fhe phenyl ring, R?
the formula (1) in which R is attached to the phe

r |r?1§esomta trtmlerqu»ﬁl.‘/@ pRSHR G ettashadgo thewhenyl ring va tfmpat;mﬁa to the point of
t hyl d
ttyﬂﬁleﬁth) @l%:e é)él%lltl)n %Pﬁ%hl epny Elgf? I%Q)BSOS t£ lco thaH QERMEL hy! ~an

I's a ri position neta
to t he point of
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
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attachnment of the phenyl ring, which positionis
opposite to that of R. 20 Preference is also givento
t hose conpounds of the fornula (1) in which R4 and R5
represent hydrogen. Preference-ps also given to those
conpounds of the formula (1) in which R6 represents
fluorine. Particular prefeyrence is given to those
compounds of the fornmula ( in which R represents
fluorine and R6 is, as de [ bed i grmula -9- 0 R
eHORz r NRa Ra) NHQir ( thhearorratic
radi cal of the dihyd uj nazal i ne. erence is al so
given to those comnpau N e {1) in which R
represents hydrogeﬁf t hege, partRcuIar
preference is given to of the formul a
(1) in which RB 5 repre enté“hydﬁb REt hyf
fluorine. Anobng these, vgfy partld%kzr preference is
gi ven to those conpounds of the for aXpl) in which
R8 represents hydrogen. Preferencg’i s also given to
t hose conpounds of the formula (1) in which Ar
represents phenyl which may be substituted by 1 or 2
SUPatiel WomE %onﬂﬂ@fa@m&lhﬁtlﬁ‘&ﬂ%f Hefoindr € sel ected
I ndependently 10 of one another fromthe group
consi sting of nethyl, nethoxy, fluorine and chlorlne
ThRsefgeened is alsegiveridithase catefaundstaf theomyinlee() in which®’ represents hydrogen.
respectrve conbi nati ons or preferred conbrnatrons
r t t he_conbi nat i 8
" argrgr'rgr% tzres%i 6 rtléun g%ﬁ%gr%g% 8 v%ré ItoS %o?ee%ﬂng)gg\bdt o? nl%e arfxula I(I) in which R
derfei)rm';ehisdnp&oga‘n, mt:tihgzlrormﬁi’ﬁnenatl ons. Very parti cuI ar
preference is given to conbinations of two or nore of

the preferred ranges 15 nmentioned above
Among these, very particular preference 1s 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

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

mentioned above.

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

which comprises reacting compounds of the formula




The invention furthernore provides a process for
preparing the conpounds of the fornmula (1), which
conpri ses reacting conpounds of the fornmula -10- 9 0 R
O/ z RBR rRB RRs NI5 Ra-10-N ~Ar in which Ar,
R, R, R3, R4, R5, R6, R and R8 are as defined above
and RO represents al kyl, preherably methyl or ethyl or
tert-butyl, 5 with baseg or Jacids. In tig' case of

met hyl and ethyl, the rBagtiemnd A

using bases in inert solyeﬁ}s, N a
tenperature range of fr@B o the
reflux tenperature of ;hr N \ngspheri c
pressure. Suitable baRes r Exa | eR"al kal i netal
hydr oxi des, such as sodi (RY * "{ hium 10

hydr oxi de or potassiun1m=droxid@, orNaI ¢$net@b

car bonat es, such as caesium carbonat ¢,, sqgi um ’

car bonate or potassium carbonate, if Phiate in

aqueous solution; preference is giveg’to sodium
hydroxide in water. Inert solvents are, for exanple,
et hers, such as 1, 2-di net hoxyet hane, di oxane,

t efhaiepdr of uran, gl ycol di nmethyl ether or diethylene
gl ycol dinethyl ether, alcohols, such as nethanol,

et hanol , n- 4;[55p|r60p7anol,8 i sopropanol , n-butanol or
t et RoR afioR ), RorR nR xand Re greas defrled ebrive andor ef er ence i s
(' given to dioxane or tetrahydrofuran. In the case of

tegt-b LN i eneral | r,ried out using
ackds. 1 eessab Rl PRI By BB AR | crper ac ur e
range of fromOC to 40C, at atnospheric pressure.

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  ftrifluoroacetic acid in methylene chloride.

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

formula




Here, suitabl e acids are hydrogen chloride in di oxane,
hydr ogen brom de in acetic acid or 20 trifluoroacetic
acid in nethylene chloride. The conpounds of the
formula (11) are known or can beliprepared by reacting
conmpounds of the formula -11- OO ,R R8 R | RB N z~,
P~(~> 1/ 6, in wiich R6, R,oRs and R9 are as
defined above in a two-step readtion initially with
conpounds of the formula Rl [MR" N5 0 in which
R, R2 and R3 are as dgfined gboveQand then with
conpounds of the formi\a HRYU NN AM, QRS 10 in

which Ar, R4 and R5 ar fineg ave.
R

in which
(' R, R’, R® and R’ are as defined above

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

in which
R', R? and R® are as defined above

and then with compounds of the formula

10 in which
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




Both steps of the reaction are generally carried out in
inert solvents, preferably in a tenperature range of
fromroomtenperature to 100C, at atnospheric pressure.
In the second step, if approprilate, silica gel is
added to the reaction m xture. The reaction is
PrRfiehphitYednahd fi8Chnde sdbdnB sred.2- Wor k- up between the
first and the second step. Suitable inert solvents are,
for exanpl e, hal ogenated hydrocarbons, such as
meutihle mertshivents e, for texanapi¢, drtvgertatediydrocatbérsnsuch as methylene chloride,
tetrac | de richl or oet han tetrachl groet hane
s O e rarbine Bl Mo R Bpob i e IGBHERE, 1 2isptoroethane or
asridhlRbeibyllere] Bfikrs, BRhNasl dib@ylt ether! WetSl R@f-butyl ether, 1,2-dimethoxyethane,
1, 2- di net’hoxyet hane, 5 di oxane, tetrahydrofuran, glyco

5 didipgensy tetralygeafuran, ghycel ¢ippedmeethgr prdiethylermeglysel digtethet gther, hydrocarbons,
h r : e I .toluene, .
S Ve sxichl 11uh3, BRARE Blttopbing B e 0 Hipriopp g other solvens,
sebchend dimetigifolmaasiddi diléthylhde@imi@y)iad@onitrile or ethyl acetate, or mixtures of
di net hyl acet am de, acetonitrile or ethyl acetate, or
rrisél‘f%ﬂ’rt > Bregrence g5 glveR e methyleneshigride i s gi ven to net hyl ene
chloride. The conpounds of the fornmula (1V) are known
OIThE BEmRRNSYSTHRERHAR VY ark RO, B R 6 %&egiﬁéarﬂgtlagwn gn%cesses from the
corresponding starting materials. The “conpounds of e

10 f gemaspend{ng)stagting hateriets. or can be synt hesi zed by known
processes fromthe corresponding starting materials,

f I a. Buchwal d-Hartwi g reaction according to

e BRSSPl Rt el SR ey P oes from e
MearekaperatingJstarfhe ateals, . for Bakplebyl§ Bashwlald-MPBig reaction according to the
2615-2623): 15 Buchwal d-Hartw g _reacti on: szgbasl HN

Hsyntgsis eghgme.below Fryiest igy ¢ n frogiaP eVprdoscas & fiemedpcr, dierkin Trans I, 1998,
t by pggnpose are known or can be synthesized by known

processes fromthe corresponding starting naterial s.
The conpounds of the fornula (I11) are known or can be

15 pBagnyabdtHaywigaeactiomg conpounds of the 20 formula O, R9
O

Pd,dba, / HN/\
Br CH
HT:::j , 3 BINAP L\V/N oH,
NH toluen
E uene
F

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 (IIT) are known or can be prepared by reacting compounds of the

20 formula

(VD,

in which




RS R7 (M), 6 NH2 in which -13- R6, R7, R8 and RO are
as defined above with triphenyl phosphi ne and carbon
tetrachloride. The reaction is generally carried out in
inert solvents, in the presence-3f- a base, preferably
in a tenperature range of fromroomtenperature to
SO, RAR® BAdRSROSY defindd Hovdir €. S Suitable inert solvents
are, for exanple, ethers, such as diethyl ether, nethyl
tert-butyl ether, 1,2- dlnethoxyethane di oxane,
te\viﬁ}ahiyhmfphbwhi,negil@/@dtondd:tmehlhxyde. ether or diethyl ene
egcoI dinethyl et her, hydrocarbons, such as benzene,

t ol uene, .hexan | ohexane or. m neral

trle%cﬁlgn 1§ gensxﬂ% cargg ‘é‘ﬁ¥ gnerfS nté,sm the presence of a lbase preferably in a

dl teRpdirthfeQhnpR Bt H6m rébnRipPYafeab 309C 85 atRAEHhEH ﬁrégsbr@ or
pyridine; preference is givento acetonitrile.

Sui t abl e bases are, for exanple, alkali netal and
5 al Sualpbla dnest palventseara for gxayamiat askers, §u@ha9a§1ethels pthen methyl tert-butyl ether,

c Lu b u rbo ate
alrf) gléne‘ihox%fﬁﬁagxe 1roix§ qnt%th drglguraD %08L rcgq%g/ Y fher, r(ht ncgethylene glycol

l\l-dﬁhtathyﬂ ¢t Pi@kdcar® oy, sxﬂ:}hrds d)leﬂi]zféne rxwﬁ@ 6106R, hékas¥, ¢fdloHeRane or mineral
triethylam ne. The conpounds of the formul a (VI) are

KrRagont, 8 et sohveiestgteas Ayneromaprdss dyaehylicetgmidenecetonitrile or
C QiR RRQRERAcS! ?%At%gcaahﬁﬂé als, for exanple by a Heck

reaction or a tig-Horner reaction, 15 according to
t he synthesis schenmes bel ow. Heck reacti on: Pd(OAc) 2 |
10 0~Su8ble BasesHAE, for examyde; hlk@li3netal I@(xd)alfdin)s&pﬁlN’Efetal Erbétdtes, such as cesium
AoghRRkd" Shu MBonaf oV o Gt OTER ok 2% 90 ethylam
nate or potasstum carbonate, 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-Horner reaction,

15  according to the synthesis schemes below:

Heck reaction:
(@)
B Pd(OAc),/ o~ M
(@) P(o-Tol),, NE
H2C¢\'r \CH3 + ( )a ty -
o) NH acetonitrile
2
F NH,
F
Wittig-Homer reaction:
O
0] “N\ CH
H,C LiOH/ . 0”3
F H +*%C\V/O\J/A\H’O‘CH3 THF F
l ——
NO (0} (0]
2 NO2

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

processes from the corresponding starting materials.
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OCH3 0 H3CG-\ OLOH 0 F I H+ HaCl ~101P (O-CH3 THE F

No O OI\ / 2 N2 20 The starting naterials required

for this purpose are known or can be synthesi zed by

known processes fromthe corres@endi ng starting

materials. -14- The preparation of the conpounds of the

[ i -

bl o TR ST AR (oSS MR, S B LR B P symhesis scheme
Obeldy. P~.NH2 NEt3 / CH3CN OCN/ CFl / N=PPh3 F F O O
HNHIC CH | FNN\ CH3 FOI / F HO 1IN NaOH\ N\

ISt OXRNG —

Q 0
_CH
[ © * PPh, / CCl, oM /©\
NEt, / CH,CN | OCN CFy
NH, N=PPh,
F

A
e

CF,
F

(@)
1 2
1N NaOH N CF,

dioxane

soare (L
N

F _ CH,
L

The compounds of the general formula (I) 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 cytomegalo viruses (CMV), in particular, on

human cytomegalovirus (HCMV).
Areas of indication which may be mentioned by way of example are:

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

gastrointestinal infections).

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

and gastrointestinal and systemic HCMV infections.

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

4) Treatment of an acute HCMV infection in pregnant women.
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NNF~NI \ CH3 / F 5 The conpounds of the genera
formula (1) of the invention show a surprising range of
effects which could not have been predicted. They show
an antiviral effect on represenygtives of the group of
the Herpes viridae (Herpes viruses), especially on

cy§one j o D ci-n.narti | ar uman .
oot Rt ST g ARG i 8 e wits coner n

be nentdaneethetrpyway of exanple are: 10 1) Treatnent and
prophyl axis of HCW infections in AIDS patients

retinitis, pne itis, gastrointestinal infections). _
(2) Tr eirﬁﬁwﬁa‘?fgﬂgw&ﬂﬂt‘é&i%m@f pients rﬂé‘&hth@\ﬁlm g reduce l-)CMV-medlated
i nfecti ' _ L ons _
whi oh de DB TR (R FEAR i RPN, 2R 28, 59.77)

or encephalitis, and gastrointestinal and systemc
HOW presem civieoten fufitber Pyovidee tiiesaof thexcbmpiooqds i e iisvention for the treatment

i nfections_.in neonates and .infants. 4) Treatnent ,
o T8 REBEYSRORY ATESHR ) BGFIRE Sigfisest 51 paficular the viruses
TriRatioRdat atdhve, HeMhé RABGIvE Usehdds CHTELNBF YRRE §Fre@fins. Hereingelow, a viral
patients associ ated with cancer and TCancer therapy. 6
Trinfsetiparis todfe yadmrtoprbasi inglydingbotle y infratidnewittsa wirusiand hdiseasercaused by an
t ngM-nediated tunor progression (cf. J.
Cﬁ%% ggQg?la .f'FENB M cr obi ol ogy Revi ews 2004, 28,
59-77). 5 The present invention further provides the
uSkhe girestiitanventiwoslssl srovided the ukwiehé céhpdufds dﬂ”t?e infvediof Eét the treatment
and/ or prophyl axis of diseases, especially o
i iPEet P%ﬁﬁﬂ%’%%{dﬁ%@,paﬁ“ﬁulga% I8QTAST? mEpioned she¥es
mentioned above, and the infective diseases caused by
t M@ §résBhtSaTdnABS alsbPFRAdRD ecOWe o i ElpounddfofGhid MVertidn &} preparing a
be understood as including both an infection with a
vimadicament £ordths eeadmend Landidr (prophylaxis néfe disprderswiirt tpaticular the disorders
Vi e present invention also provides the use
o#ﬁ#@gw@%ﬁ%%bnds of the invention for the treatnent
and/ or prophyl axis of disorders, in particular the

diThercdmpsunde bf tenekndfioxe preféreblp uesiefot EieBMﬁigtﬂléﬂﬁbaﬂieﬁt@ suitable for the

provi des the use of the conpounds of the invention for o
prpé‘i?gﬂaﬁlé and/or treatment of infections with a 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

of the invention.

The present invention also provides medicaments comprising at least one compound of the
mmvention 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.

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 administration routes, it is possible to administer the compounds of the invention in

suitable administration forms.
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medi canment for the treatnment and/or prophyl axis of

di sorders, in particular the disorders nentioned

above. 15 The conpounds of the invention are preferably

used for preparing nmedi canents -d46i-tabl e for the

prophyl axi s and/or treatment of infections with a

I SRItASE Pr dkd] WBmBiistrafiéh H€ REGviPidntifiSrdteh Bshs W}ﬁdhd& ver tﬁéqcompounds of
particul ar a cytonegaIOV|rus in particular the
cyh@mlap@mprdjsandfm@ rpw@ﬁechfonn AvdEwhicl pongiriso t}prcompoimas @f the invention
m%}l hx?ygta{h% algd)or amo ofi® nntd/or sgo Xﬁdpfléplg é?{l ax| ﬁqr CXaTanle, tablets (uncoated or

ers ICU ar 't

akwa/ted tdbi?dtsﬂg'oﬁékamld tblet! prisvieéd @ah icRriawBatitgs Of cbd¥Bgs which dissolve
conpounds 20 of the invention. The present invention

a|SLOthp POYF desslufiecand avhich contrelnthe reddapyofathe Ferappundabthe invention), tablets
Vv

f urt Qntgérﬁ%gﬁé%%otﬁgg}a?&vﬂp %(9{) .flil1rx'1?/§\13fe?§1 %11’{1%130 ?sates capsules (for

t re&aﬁpiemart ansbfogelatinreagshleb)amigar-ahtet ledleth, gangley, pellets, powders, emulsions,

menti oned above. Active conpounds suitable for

céHﬁWW%W?dﬁgmﬁF8r“%§mn%ay of exanple and preferably:

antiviral active conpounds, such as gancyclovir or

APYfeh Rl Tadmimstrhli6n SRR Nsoe Ofith la L ds &Py f

systenlcglly %nd/or Iocaqﬂye Fbr ﬁ%%g&gﬁiggse a?ﬁgghggéorexmnme

bentraamusiysmgamnalﬂy antsagardmbly eintespinay oh indreJunfbally) or with inclusion of

s ug%t?& a&Xr anﬁ'&) At nu’agxo%i@ﬂ%z,e %@%\?tglf)e?nlx% Piﬁ,ﬁ%/c:utarr]lggu%fyj percutaneously or

t iarapetetoneally). CIMikiBedtion aforrly s@itable fof aRntefil adfididatiéNtare, inter alia,
or stent. For these adm nistration routes, it is

pé’é"é’?’fﬁp@st &ramifchos 2ad nfision olp BiGnEsmop! plltionsy swpRRsiens, emulsions,
| B draRkif Listration forns. -16- Suitable for
O?Wm aangﬁﬁstragﬁgﬂéare known adm ni stration forns
whi ch deliver the conpounds of the invention rapidly
arﬁxﬁmple$ suitabi for ethef @dmnastratiavhiontes Goayfor ex@ntpleg pharmaceutical forms for
cQ venti.on _in cr stalli.ne an

o PR Jntin gt pouPRECBIUEE. poblferdy omeb by Sitsbsmpms; wblets to be
t abpiigeréd NERA4IEY RblingaMBt &fl baRAIBL StilndsAvaf@X a8¥P c8psules, suppositories,
tablets provided with enteric coatings or coatings
WPTEPRTaHPTSs BIr v iBe 52Y8s O Sprsprvaging fapsesy Biqeeons uspensens (lotions, shakmg

t . t )
SRS R 5580l DRSO Bl (AR s, mik
amﬂ#ﬂxﬂﬁn$nk¢M@ﬁﬁw@msﬁn¢hs$byn@hyl|sates, capsul es (for
exanple Hart or soft gelatin capsules) sugar - coat ed

¢ 3?1.5 zhép%ﬁrgg Qgttl‘g‘: &v& tgonloq%}m 38 ICE‘EVCH?fL oggfr:rgth?elg r%aqninistration forms. This can
ad4Ke lsck iR tal IQ0wH Hhnh@K@itPHR GRix M tof RVOhERRGR, Phar@hbeutically acceptable

adsorption step (for exanple
auxiliaries. These auxiliaries include, inter alia, carriers (for example microcrystalline cellulose,

lactose, mannitol), solvents (for example liquid polyethylene glycols), emulsifiers and dispersants
or wetting agents (for example sodium dodecyl sulfate, polyoxysorbitan oleate), binders (for
example polyvinylpyrrolidone), synthetic and natural polymers (for example albumin), stabilizers
(for example antioxidants such as 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
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
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10 intravenously, intraarterially, intracardially,

intraspinally or intralunbally) or with inclusion of

absorption (for exanple intramuscul arly,

subcut aneousl y, intracutaneouslyl7-percutaneously or

intraperitoneally). Admnistration fornms suitable for

Patsuts,eandl thadBsdbe S 8fal QB Rratid §LELARAL 0B1 to 25 me/ke, preferably 0.1 to
preparations for injection and infusion in the T %1 F

sdpdmybhgfb%WQWéﬁélons emul si ons, |yophilisates or

sterile powders. 15 Exanpl es suitable for other

fag{rnrrrrs@ fs%,?éﬁﬂeféﬁsafné) glgc%?]sagz W, erfeoigpﬁeo)g(%%gm éj'g% Lganéﬁget amounts mentioned,

nepedifically o) 2 fancph ofrthd $6&0WightO BEMBREAEH: rob@PImdiviiubPresponse to the
be  adm nistered |jngually, sublingually or buccally,

f i3F e SREpernd, Bp f‘c%&%‘iﬂaéaélon é%ﬁpfgfa% pr igtervakover prh@b adrainjstyateon takes place.
f s, Sl 4
ek 1Ema 82 o RRR so PRl AR i IAHRD S afgrpaentioned minimal
S L&H;DBIItSWbﬂsaS nobthemoases she upperdimgi mbl[tﬁ)ﬂedjﬁﬁsﬁm& eicb&fedl ey @ the event of
sy tens, 20 astes f oans, _dusting.
TR O SO e SO ¢10E PVPITDRY ofndividual doses
b%v@qHygﬁged into the stated adm nistration forns. This
can ( take place in a known manner with the m xi ng of
i nert, non-toxic, gharnaceutlcally accept abl e
albe | Resgeniege datacin ethe fRlldwing itests amic Exadiplesi a1¢ @ercetages by weight unless
¢ %gﬂe{évgléé m?r%%%d ot ﬁ{rglj eartfmbc y OC 51%/ %81%131{;{ C(Fll F?’hﬁ?%ﬁ and concentration data
p@lfquwqmd solgtions alesn eack rmesbasfeti ©h Solamel d| spersants 25
or wetting agents (for exanple sodi um dodecyl sulfate,
pol yoxysorbitan ol eate), binders (for exanple
pol yvi nyl pyrrolidone), synthetic and natural polyners
(for exanple albumn), stabilizers (for exanple
anti oxi dants such as ascorbic acid), colorants (for
exanpl e i norgani c pigments such as iron oxides) and
flavor- and/ or odor-maski ng agents. The present
i nvention furthernore provides nedi canents conpri si ng
at | east one compound of the 30 invention, usually
together with one or nore inert, non-toxic,
phar maceutically acceptable auxiliaries, and their use
for the purposes nentioned above. In general, it has
proved advantageous to adm ni ster on intravenous
adm ni stration anounts of about 0.001 to 10 ng/ kg,
preferably about 0.01 to 5 ng/kg, of body weight to
achieve effective 17 results, and the dosage on oral
adm nistration is about 0.01 to 25 ng/ kg, preferably
0.1 to 10 ng/kg, of body weight. It may neverthel ess
be necessary where appropriate to deviate fromthe
anount s nenti oned,




specifically as a function of the body weight,
adm nistration route, individual response to the 5
active conpound, node of preparation and tinme or
i nterval over which adm nistrat-ijgn takes place. Thus,
it may be sufficient in sone cases to make do with | ess
than thg.abRsementioned mnimal amount, whereas in
ofhier Cases the upper limt nmentioned nust be exceeded.
It may in the event of adm nistration of |arger
adﬂﬂmﬂELme;adV|sable to divide these into a plurality

i ndi vi dual doses over the day 10 The percent age

d?ﬁéﬁ?a&i by 7 BRORRR AR iR R e R cat co:

PADG; or parts lyut¥eiedbklorofRmvent ratios, dilution
rati os and concentration data of |iqui d/I iquid .

s&Glti ons are i direciehemiesd ionfrasedioMSyol ume. - 18- A

| es Abbreviy n Bl NAP
2 B2 phenyﬁmr?g%r%thaﬁ?)) 1,1 “-binaphthyl CDC13
d@®IEAr at ed chIomQVﬁﬁamﬁﬁwkdwhﬁmk chem cal ionization
(in M5) DCM dichloronmethane DIEA
Pﬂ¥M§9|sopropyléﬂﬁﬁwéﬁ#ﬁ%meDNBO di met hyl sul f oxi de DVF
NpNreli et hyl f or W%ghﬁ@@? acetate El el ectron
i npact ionization kln el ectrospray ionization
(iBA MS) h hour Byichiagh- pressure, hi gh-perfornmance
liquid chromatogyaphy. LC-MS .
Iﬁguid chronatogkﬂ%ﬁ&“@ﬂgﬂpgﬁuﬂH§§M§bectroscopy LDA

| iBshi um di i sopr eRytr@piad onatio liMSEs M P. nel ting
p0|nt

hour
HPLC high-pressure, high-performance liquid chromatography
LC-MS liquid-chromatography-coupled mass spectroscopy
LDA 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 temperature
R, retention time (in HPLC)
THF tetrahydrofuran

TLC Thin-layer chromatography
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M5 mass spectroscopy MIBE nethyl tert-butyl ether NWR
nucl ear magneti c resonance spectroscopy Pd-C

pal | adi um on-carbon RP-HPLC reverse phase HPLC RT room
tenperature R, retention tinme (ijp-HPLC) THE
tetrahydrofuran TLC Thin-|ayer chromatography 19

Gﬁ}%ﬁﬁh Lb%yﬁnaljﬂ:ﬂfhﬁﬂg hods: Method 1 (anal yti cal

8 60 Mmm x 2 nm tenperature:
30C, flow rate: 0.75 m/mn; nobile phase A: 0.005 M
HO1€Hod irgioalyicpohHBECR: cohmet (Klitd)rhztsill(él;8 69rmadixeDinim; téInfrdture: 30°C; flow
mn 98%A, 4 4.5 n 10%A, 6. 5. mn 10%A. 5 Met hod 2
(e 007 i poB)e PSS dind 008, MrHAAC cpblo ghashriacgignitile; gradient
M3 ofsl G oRAe > 5@%46%)51 > ¢4 #F Wefa run: 38 min;
detection: 210 nm nobile phase A’ water, nobile phase

B: acetonitrile; gradient: 1098 (3 mn) -> 9098 (31

nmiMdthed>2 §ix@aratve HPLL):- coltbh®/Brrei] 018, 250jnm B og {Bw rate: 50 ml/min;
(lﬁ%ﬁel\ﬁ%:&u}q g%;ﬂg"s ggg_&\:?igﬁs'l:éwé%nqv% %Aﬁgall_ls% ,%5‘9%%111 gw)éb € ghant' acetonitrile;
stgrQpgt: ho%Br(Bf'EﬁnfaS 0k BTPPinn§ PHBSES (32 rmik)l>qf0%13 (34.01 min).

acetonitril of 50% 10 strength form c acid;
gradient: 0.0 min 100%A 4 0.2 min 100%A 4 2.9 mn 30%A
4 Methody3 (LC-MSiAcolumz: GromiSH 12Q URS-HENS0 B8G; 2.9 mow 3rpat;enobile phase A:

?omvétgr] Dy gl%ﬁg@ %ﬁ-gn fo%-l%xg%cﬁor%o&{n rﬁhaws%tl? Olq oflacetomtnle + 1 ml of 50%

prepar ativ on of ena

caﬁhmfotrmcaeiddgr)adlemob Omnn 106G Ki B .2 it r(m)%ASl-} 29anigs0%A > 3.1 min

sel ect or  KBD 83 (420_mm x 100 nun) based on .t he
Sép‘@ % 4.5 mn 10A>A oven 55°C; flow rate: 0. Sm?/mm UV detection: 208—400 nm.

pol y( N- net hacryl oyl - L- | euci ne-1 - nment hyl ani de) ;

t mﬁ&ﬁi Fﬂr@pargace HPE@ {;ﬁapﬂﬁﬁ%f elditiotlers @zg"bl 2 aqldf&q colatmn packing

et her; ow rat e: e compoun i SSO
i ohiredt h]jalca tealt SMWI K@Ihe%%ét M20 nacexal@ (rﬁml)basMatchDdhe selector

ﬁ,%gg’h? g}ﬁ{ aé'lt}’l,\é)el- %L%%‘?'ngmﬁmﬁg B%Ipperrﬁ%sl’.'s rrw%me )f)hg’s%' methyl] tert-

deust kiher flodd fateI MO0 MR, eth® RaspouNd iNaisilved ih indihyl %ert-butyl ether/ethyl

formc acid, nobile
acetate (9:1).

Method 5 (preparative HPLC): column: GromSil C18, 250 mm x 30 mm; flow rate: 50 ml/min;
time per run: 38 min; detection: 210 nm; mobile phase A: water with 0.1% formic acid, mobile
phase B: acetonitrile; gradient: 10%B (3 min) -> 90%B (31 min) -> 90%B (34 min) -> 10%B
(34.01 min).

Method 6 (analytical HPLC): instrument: HP 1100 with DAD detection; column: Kromasil RP-
18, 60 mm x 2 mm, 3.5 um; mobile phase A: 5 ml of HCIO./1 of water, mobile phase B:
acetonitrile; gradient: 0 min 2%B, 0.5 min 2%B, 4.5 min 90%B, 9 min 90%B; flow rate:
0.75 ml/min; temp.: 30°C; detection: UV 210 nm.

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 > 2.9 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.

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
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phase B: acetonitrile; gradient: 1098 (3 mn) -> 90%8
(31 min) ->90%B (34 mn) -> 1098 20 (34.01 nin).

Met hod 6 (analytical HPLC): instrument: HP 1100 with
DAD det ection; colunm Kromasil-#R- 18, 60 mm x 2 nmm
3.5 m nobile phase A 5 nml of HO X/| of water, nobile

phﬁéqz{ﬁformﬁ%ﬁcp%l'atdfché 9.0 rg{nalq)' [(“—) 49 Hinoos? @8 glg il 90%A; oven: 40°C;

mn 909 | ow rat’e:
ni flgwate; Oﬁeﬂbmn,GU@ptedexmemSMﬂmuv 210 nm 25 Method 7
(LCG-MO): instrument: Mcromass Platform LCZ with HPLC

%&25& M E’éﬁ)ﬁ%m‘%@ng g)%ggsnéqs | lg%famcs]g&r_nént T\%merwlhance 2795;
S0 *RadkhCHro Stk S‘Bé‘e'dﬁOD'mb'léeeS &, gmml ]nomc e phase A: water + 500 pl
rengt é

acetonitrile + 1 m of 50% st ofrmc’ ac

g r(ﬁ'd()%rmrengh ormicracitiI0R#biR phas? BYiatetddipileN- 50()2p19)f 50 sB&HA formic acid/l;
mn 109%A 4 4.5 mn 10%\; oven: 55C. flow rate:

0. Bt A TN R 258 Do 576 rond GeinBE B v @@fqv@ow rate: 0.0 min

|
s T DL SO | g A TN

acetonitrile + 0.1% form c acid, m)bl | e phase B wat er
- Zﬂethod Q01 WC-MQyi M Saiostoyment: Micentass ZQ;0HPILM 1rik994ﬂen4 HPQ 100 Series; UV

0%A 4 ven: 40C flow rate;
COIW g"gf"@gll ‘&ﬁ fgﬁ;%@ﬁ THFHX VBN S0 Mo {ng}lmase fygvater + 500 pl

i ngt i

%ISQ%C'%@%h Mncﬁfc Ngﬁlgt%Cﬁ%Mi | A h§0§ H}M¥%Smngﬂ’ formic acid/l;
RRzrddient:5D0 pum Q%B '@ h?nmnrm%Beé pBhliase; 9%Bvak é5 ntin B0BB; ovém: 50°C; flow
of 50 form cid/]; nobile phase B:
ac%&eog%ﬂ& ‘%Wéﬁﬁfﬁﬁv CZ&?“%‘O% strength fornic acid/];
gr adi ent : OOmnlO%3430mn95%3340mn95(%B
O\M&hoaﬁﬁ: (plfebﬁifﬂtlrva‘l:ﬂ’L(@ s&)zﬁﬂlﬁbn of: &aﬂilélﬁlr@) ‘t‘:ol%mg ﬁgcﬁmg cfiral silica gel

m/mn ) UV detecti on:

Veekserar K@D( §3<§L1 |\@§0 ﬁmsm%svmhh@ﬁ(ﬂ on [thecselngios @olz@ memha@yloyl-L leucine-1-

1%&%&%{3 atare: %{d ﬁ]%blée%asp’%%}gffért%nﬁfl et%rom‘é e%héll acetate; flow

+ 3@ ml/mh. of 50% strength formc acid/], rmbl I e phase

B: acetonitrile + 500 I of 50% strength formc aci d/1;

gradj e 911’ 2.9 min 7098 -4 3.1 nin 9098 4

2 Me ﬂlééﬂ)ﬁpa’d\‘féﬁ 3§ seRarahign ¢fAnantiqmers)icplyma: pagking chiral silica gel

des%ﬁ@ttn‘ KBD 234y 280 niYR i hﬂﬂm}ﬁb k(a@é'de@rﬁfh%t ée}é@toﬁaﬂgﬁN n1ethacryloy1-L -leucine-

separati on of enanti oner S) col umm: pac I n
Si ¢yeb>pg>@ylme§ylaende¢rtemwtg®6z3 °C2 5®bikphas @neniry] teitatnnd ether + 5% ethyl

tha%eét%,'ﬁﬁ%ﬁe.@?nﬁ'/{m'\'imt hacryl oyl - L-I euci ne-1 -

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
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-
leucine-1-menthylamide); temperature: 23°C; mobile phase: methyl tert-butyl ether; flow rate:
100 ml/min; the compound is dissolved in methy] tert-butyl ether.
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15 nment hyl am de); tenperature: 23C, nobil e phase:
met hyl tert-butyl ether + 5% ethyl acetate; flow rate:
25 mM/mn. Method 12 (preparative HPLC, separation of
enanti omers): columm: packing clpir-al silica gel
sel ector KBD 5326 (250 mm x 20 nmm) based on the
S%@tﬁb@rlm‘PJOlMN? ”ﬁ&thﬁﬂéh)"mél-onkasé PURLALLCZ with HPLC Agilent Series 1100;
di cycl opr opyl e | am de); tenperature: 23C

: reanry[L 126 QDSb‘UHI}I Sleminer2.0-mB93 @irh yobil @ghaseckst laltqfwater + 1 ml of
fI rate:. -25.n/ aratlve
sesgg Sereh MG #gﬁlog}}gpéﬁse% ﬁﬁf‘l‘%etosg‘&]ﬁl g™ Egﬂnaﬁ strength formic acid,
Si dradeeht:OR0 rmﬁQb@%AO'B MB%&S@MAZJ;OZ mnx 389AM) 3 PasRd09A > 4.5 min
the sel ector pol y(N nethacry @yy | euci ne-1 -
melQPyi loxen: 48 ‘)Cpﬂwwér%& mbmin; cietqmn Les-fMwe: net hyl
tert-butyl ether; flowrate: 25 n/mn. Method 14

A g T R W e L U

( 43N Grond-81) lmTDDBéuSIQE SOHm{ h@nﬁleBQ)C/Ir@fmoblle phase A: water + 500 1 of 50%
pol y( N- met hacr. oyI - leucine-I|-nent hyl am de

t SHptdoric ad mﬁ’b‘lﬁ Phase, B gsetoni i éx 2l af 3% senghe formic acid/l;
8 VG i dlo r 0 0 S o/ R- :
d%%do%ng i TE ‘%@%? (5 fin & ﬁﬁﬁ'gg}é’% }eﬁ?s’gp% D iy mipe0%B; oven:
( pHo&@eftomt natee0. BIRIL@)n;dE) detedtionr 16fmenant | oners, esters):

colum: packing chiral silica gel selector KBD 8361

(420 mm x 100 nm based on the sel ector

pol y(N-net hacryl oyl -L- 30 I euci ne-I|-nenthyl am de) ;

tenperature: 23C, nobile phase: nethyl tert-butyl

ether; flowrate: 100 mi/mn; the conmpound is

di ssolved in nmethyl tert-butyl ether. -21- Method 16

(LCGMS): instrument: Mcromass PlatformLCZ with HPLC

Agil ent Series 1100; colum: GomSILI20 ODS-4 HE, 50

mmx 2.0 nm 3 m nobile phase AA 1 1 of water + 1 ni

of 50%strength formc acid, nobile phase B: 1 1 of
acetonitrile + 1 m of 50% strength form c acid;

gradient: 0.0 mn 100%A - 0.2 mn 100%A 4 2.9 m n 30%A

4 3.1 min 10%A 4 4.5 min 5 10%; oven: 55C, flow rate:

0.8 mM/mn; WV detection: 208400 nm Method 17 (LC M5):

M5 i nstrunent: Mcromass ZQ HPLC instrunment: Waters

Al'liance 2790; colum: GomSil 120 ODS-4 HE 50 nun x

2 mm 3.0 m nobile phase A: water + 500 al of 50%

strength formc acid/l; nobile phase B: acetonitrile +

500 Al of 50% strength formc acid/l; gradient: 0.0

mnO0¥B9 0.2 min 0%B9 2.9 min 70489 3.1 mn 90%B9 4.5

mn 9098B; oven: 10 45C; flowrate: 0.8 m/mn; W

detection: 210 run.
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C -22- Starting materials General procedure [A]:
Synt hesi s of substituted 2-am noci nnam c acid
derivatives by Heck coupling from 2-hal o-substituted
anilines In a one-necked flask-22:0 equi val ent of an
aryl halide is initially charged wwth 1.6 equival ents
OfStarfingBiakerialacryl ate or tert-butyl acrylate, 2.0
equi val ents of triethylanine, 0.03 equival ents of
palladlun(ll) acetate and O 03 eqU|vaIents of
t xeneiral proce¢ing yathiesis o st piandacid dertivatives by Heck
uplih ?ro'ﬂfthgo-subﬁcttu{e' nr d under refl ux for 48 hours.
(the reaction is
nDnltored by TLC), the solvent is renoved. The residue

| $n Pponid-hdckell B3k oNBEQEVaRRhbLA dr}’l }ﬁﬁdéﬁis uhlﬁﬂly dlh@xlgedlﬁlhtﬂg 6 equivalents of
cycl ohexane/ et hyl acetate = 2 vliv. 10 Exa

VEHY] apoipge ot [tert-hytylh acrglatey @&r BpRNaiPpts] pﬁ wﬁw uee, 0593 equivalents of
Zyﬁ%w?%tates&ﬁré %ﬁ%a‘i&ﬂtﬁc?f 1-90 -tg pgir S El:néxa drrqggel[t%\]i@ifle (solution about

uor oan | ener a
gil M@ sThe2Bixtite iy st(uﬁf&%nﬂér fefmeofroy% E(furﬁ Wﬁtﬁﬂﬂ‘a& readtfontiak €nded (the reaction is
( Vet hod S| - mz = 196

(mppbtored &yﬁ éhE‘QSRiLV 1ﬁ§,qmoved e remdue 1s “punified chromatographlcally on silica
Eamglagcﬁéré@re&yn&%ﬁwﬁowxo | - propenyl | benzoat e
-23- 00 OCH3I N2 0O

Example 1A

Methyl (2E)-3-[2-amino-3-fluorophenyl]propenoate

Starting with 42.00 g (221.04 mmol) of 2-bromo-6-fluoroaniline, the general procedure [A] gives
29.66 g (68% of theory) of product.

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-oxo-1-propenyl]benzoate
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1 CH3 Starting with 2.00 g (8.69 nnnol) of nethyl

2- am no- 3- bronbbenzoate, the general procedure [A]
gives 1.29 g (60% of theory) of product. HPLC (Method
1): R=4.42 min 5 M5 (ESI-posphy-mz = 236 ( MtH)
Exanpl e 3A Met hy

(2E) - 3-(2-am no- 3, 5-di f | uorophenyp) - 2- propenoate 0
O,CHF NH2 F Starting with 3.00 ¢§ (14.42 nmol ) of
2-brono-4, 6-di fluoroaniline, the '-nep@Haprocedure [ Al
gives 10 1.41 g (45% of theoryf of Qroduct. HPLC
(Method 1): R =4.23 mn -pos): mz = 214
(MtH)'  Exanpl e 4A Met hy
4-am no- 3-[ (1E) - 3- net hox
0 OO,CH3 H3Q O NHz , bgvxiith 25.00 g (90.23
mmol ) of nethyl 4-anino-3-Todob¥Hzoate, the genera
procedure [A] gives 24.31]lg (92% of theory) of
product. HPLC (Method 1)g®R>gf. 71 min 5 MS (ESI-pos):
mz = 278 (MtH)' |

gxo- | - propenyl ] benzoate -24

Starting with 2.00 g (8.69 mmol) of methyl 2-amino-3-bromobenzoate, the general procedure [A]
gives 1.29 g (60% of theory) of product.

HPLC (Method 1): R,= 4.42 min
MS (ESI-pos): m/z = 236 (M+H)"

Example 3A

Methy! (2E)-3-(2-amino-3,5-difluorophenyl)-2-propenoate

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

HPLC (Method 1): R;=4.23 min
MS (ESI-pos): m/z =214 (M+H)"

Example 4A

Methyl 4-amino-3-[(/E)-3-methoxy-3-oxo-1-propenyl]benzoate
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Exanpl e 5A Met hyl

(2E) - 3-[ 2- am no- 5- cyanophenyl ] - 2- pTopenoate 0 ,,CH3
NC lalmkStarting with 1.90 g (9.64 muol) of

3- br ono- 4- am nobenzonitril e, thed4general procedure [A]
gives { 10 1.28 g (50% of theory) of product. HPLC
(Method 1): R =2.85 mn M (DC-pos)p mz = 220
(MENH4) ' General procedure iBl: Synthel
substituted 2-nitrocinnam ¢ acid der pZativdsdHpy Wttig-
Horner reaction from 2-hal®-substityted Benzal dehydes
15 In a 100 m one-pegked M| as 275 mmol of nethyl

di et hyl phosphonoacefal™e” 25 et of the

benzal dehyde and 27.5 mmol of] i um hydroxi de are
suspended in tetrahydrof uran. the reaction has
ended (the reaction is nonitored byNﬂzC), the reaction
mxture is mxed wwth the sanme volunme of water. The

aqueous phase is extracted three times with ethyl
ac¥arpgewit e 00 g 6 3namol of asthy! hammes-iadebengaatmate gfnersl procedure [A)
st @@4’ [\Qkl olution and dried over 20

s%&j‘l}ég?nﬁgﬁ at e%%@)%ﬁggg% vent is renoved. The product

is dried under high vacuum at RT, w thout -25- further

p HRIfG @dthaginl): R.=4'Hemipr oduct is very inpure, it is, if
appropriate, purified by colum chronmat ography on

Si | el, using cvclohexane/ ethyl acetate. Exanple 6A
NM%&?SI%@@) T??—X%Zgr{gﬂﬁxy- 2-ni trophenyl)-2-propenoate 0O

0O CH3 NOz 5 H3CO Starting with 2.00 g (11.04 nmol) of

3-Exa §A 2- ni trobenzal dehyde, the general procedure
[

Methyl (2E)-3-[2-amino-5-cyanophenyl}-2-propenoate
0

o CHs

NC

NH,

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

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

General procedure [B]: Synthesis of substituted 2-nitrocinnamic acid derivatives by Wittig-

Horner reaction from 2-halo-substituted benzaldehydes

In a 100 ml one-necked flask, 27.5 mmol of methyl 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 chloride solution and dried over

sodium sulfate, and the solvent is removed. The product is dried under high vacuum at RT, without
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gives 2.46 g (92% of theory) of product. HPLC (Mt hod
1): R=4.37 mMin M (ESI-pos): mz = 238 (MtH' 10
Exanpl e 7A Met hyl
(2E) - 3-(5-fluoro-2-nitrophenyl )-22-propenocate 0 F 0O NO
CH3 z Starting with 20.0 g (118.3 mmol ) of
5- r z e al; .
o o oy o1 Bradaet L B L cpumiied by colum
i chromagogBaphiveiNsiliyd geBasmeg @cloRraneaby] @cdtadd : Pr eparati on
of a 2-nitrobenzal dehyde from a benzyl halide 10.0 nmol
of .the benzyl halide, 4.1 g of nolecular sieve 4A and
ng@ﬂﬂg%ég N- et hyl nor phol i ne N-oxi de are suspended
in 45 m of acetonitrile. The mxture is stirred at RT
u -1-@aatthen-N& leetion (the reaction
|2Mﬁ%%3?%%egﬁﬁ g@%) §0§ﬁg§)%ggﬁgg§gtlon 20 has ended,
the nol ecul ar sieve is filtered off, the solvent is
removed and the residue is taken up 426- again in ethyl
acetate. This solution is initially washed wth IN
hydrochl oric acid and thep ! artirghed sodi um
chloride solution. The orf q phase isj|separated off
and then dried over sodi ukg Mfate, anQHfhe solvent is
agai n renoved. Analysis sho t M®,t he crude product is
irectly be reacted further.

sufficiently pure and can
5 Exanple 8A 2-Fluoro-f %r robenzal dehyde F H O NO2
Starting with 2.00 g (8.%55 mol) of

3-fluoro-6-nitrobenzyl brom de, the general procedure
[ Cétarting with 2.00 g (11.04 mmol) of 3-methoxy-2-nitrobenzaldehyde, the general procedure [B]

C)

gives 2.46 g (92% of theory) of product.
HPLC (Method 1): R;=4.37 min
MS (ESI-pos): m/z = 238 (M+H)"

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.

MS (DCI): myz = 243 (M+NH,)"

General procedure [C]: Preparation of a 2-nitrobenzaldehyde 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

has ended, the molecular sieve is filtered off, the solvent is removed and the residue is taken up
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gives 1.09 g (75% of theory) of product. 10 HPLC

(Method 1): R = 3.58 mn General procedure |D:

Reduction of the nitro group of the 2-nitroci nnam c

acid derivatives Under argon, 2%-mmol of the nitro

compound and 125 mmol of tin(l1) chloride dihydrate are

| Ndghinah leyhyF AR a6 ThisRo R iRl

n gEiwo nec}:,ked fl ask% Tﬁ?ﬂsﬂsslglglg@ﬁglgégﬁa .a’éfﬁ 1stl rr°§51% aégnd then with
r efetugated s9diugchiaridg selutiona dbe ergmheahassrslsenarm ofﬁaxfddhﬂai:hed over sodium

I ut.i hen cool ed t nmper at : .
SURLER, A 0 sdifent BSARalEBmbtee Rufils® SR e Rute Bl i sufficienty
S gslire idRRE AiFdR N BE Racted fusth&at ur at ed SOdI um car bonat e
solution, the pHis adjusted to pH=7-8. 60 nl of ethyl
acetate are then added, and the precipitated tin salts
arkxample 84 od of f through ki esel guhr (a | ayer of a
thickness of about 1 cm). The organic phase is
sep ed e aqueous phase is re-extracted

e%)ﬁﬁ@{oﬁ(’d?l%gen%t?&thg The organi ¢ phases are conbi ned,
washed once with saturated sodi um chl oride sol ution 20
and dried over sodium sul fateF andHt he sol vent is
concentrated to about half of |its griginal vol une.
Activated carbon correspondi Ry 0f the wei ght of

Y0
the nitro conpound is then ‘ and“the mxture is
-u nuk

heat ed under reflux for 30 s (the color of the
sol ution changes). The activated “tl@,bon is filtered
off and the solvent is renoved. The fesidue obtained is
an oil which, on drying at RT under high vacuum forns
crStating thhW Ahg(&.55 Afmdlusft Srélnorpbriittobesdyl Gromidd)ehepgemetat procedure [C]
i's d|r S for e, next step. -27- Exanple 9A
I\/l=_gt‘Y1e§I1 @S}Jﬂfﬁ% ?flp IR 8oheny| ] propenoate 0 F \ 0
NH CH3 z Starting with 7.25 g (32.2 mmol) of the nitro
g%tﬁgﬂ <39 Min /A the general procedure 5 [D
gi ves 58% of t heory) of product. HPLC ( Met hod
1): R= 3. 33 m n General procedure [El: Synthesis of
(aeniend] pae e Bl e ehitnogonn efithe2-nitipsinnamic acid derivatives

Under argon, 25 mmol of the nitro compound and 125 mmol of tin(Il) chloride dihydrate are
mitially 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
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
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

further purification, the product is directly used for the next step.
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substituted anilines In a 50 mM one-necked flask, 10.0
mmol of the am ne of the 2-am nocinnamc ester, 20.0
nmmol of 10 triphenyl phosphi ne, 100.0 mrol of carbon
tetrachl oride and 100.0 nmol of-27r-i et hyl am ne are

di ssolved in 20 mM of acetonitrile. The mxture is
StEx{aF@% roomtenperature for 2 hours. After the
react1on has ended (the reaction is nonitored by TLC or
anal ytic HPLC), the solvent is renpoved under reduced
pﬂé@éﬂﬂd2anmurﬁﬁume@mdﬂhrmsmgmn|f|ed by col um

chromat ography on silica gel using cyclohexane/ethyl
acetate = 7:3. 15 Exanple |0A q
thhyI(ZE) 3-{3-fluoro-2- [(trlphenylp osphor anyl i dene) a
m no] phenyl } propenoat e f 0 0

wth 29.3 g (150.1 mol) ¥ e cdnpound from
Exanpl e I A, the general ives 55.0 ¢
(80% of theory) of producty 3 NFPL hod 1): R =
4.46 mn M5 (ESI-pos): mz = 456 (®*H)' Exanple 11A
Met hyl (2E) - 3-{5-fl uoro-2-[(triphenyl phosphoranyl i dene)a

L L A Rl o S

%E&W@ @58%%ftﬁéb%/)%ﬁ%ﬂ@ét procedure [E] gives 89.6
% of theory) of product.

HPLC (Method 1): R,= 3.33 min

General procedure [E]: Synthesis of the iminophosphoranes by Appel reaction of the

substituted anilines

In a 50 m! one-necked flask, 10.0 mmol of the amine of the 2-aminocinnamic ester, 20.0 mmol of
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 temperature 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.
Example 10A
Methyl (2E)-3- {3-fluoro-2-[(triphenylphosphoranylidene)amino]phenyl} propenoate

o CHs

o)

N
Sp
F \©

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.
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HPLC (Method 1): R = 4.36 min M (ESI-pos): mz = 456

(M#H)' 10 Exanpl e 12A Methyl (2E)-3- {5

-cyano-2-[ (tri phenyl phosphor anyl i dene) am no] phenyl } prop
enoate O0,CH3 NC NP Starting28i-th 1.24 g (4.60 mmol)
of t he am ne conpound from Exanpl e 5A, the genera
&hodd9- R [H 4@imes 2. 12 9 (92% of theory) of
produ . HPL (thhod 1): R 4.42 min WM (ESI-pos):
mz = 463 (M+H)' Gener al procedure [FI: Synthesis of
pHdH (BSHipper mzi s (MHhe Buchwal d- Hartwi g reaction 5 To
prepare for the reaction, the reaction flask is
t hor ou y, dried by heatlng under hi gh vacuum and
vgﬁﬁg@ﬂghﬁh argon. 1.0 equivalent of the bronoaryl
conmpound and 6.0 equival ents of piperazine in absolute
t QBN @2 BIE(S- Mdrb-@l[{tﬁp}iéhﬁfﬂ&ﬁﬁldrﬁyﬁ&% 8fa}n§t}§hiahéx®1}?pr6{ae§$\4te
sol ution of the bronb conpound) equi val ent” of
trls(dlbenzyl|deneacetone)d|paIIadlun1and 0.03
equi val ent of BINAP are then addeS,Iﬁhe reaction
m xture is stirred under reflux fo¥ 16 h. The m xture
is then 10 extracted once with wat g, the organic phase
is extracted twice with I N hydroghl ®ig c acid and the
aqueous phase is adjusted to pkﬁ- usi ng I N aqueous
sodi um hydr oxi de sol ut fs s ract' three tines
wi t h di chl oronet hane. Th i ned c'gan c phases are
dried over sodium sul fat f||te ed he solvent is
renmoved under reduced pressure ang e oroduct is dried

under hi gh vacuum overn|ght 15 13A
N- (4- Fl uor o- 3- et hyl phenyl ) p ~N CH3

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)"

Example 12A

Methyl (2E)-3-{5-cyano-2-[(triphenylphosphoranylidene)aminojphenyl} propenoate

o~ CHs

o)

ST

NC

Starting with 1.24 g (4.60 mmol) of the amine compound from Example 5A, the general procedure
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F Starting with 5.0 g (26.5 mmol ) of

4-fl uoro-3-net hyl -1 -bronobenzene, the general procedure
[F] gives 4.52 g (83%of theory) of product. 20 HPLC
(thhod 1): R=3.54 mn WM (ES-.pos): mz = 195
(MrH) " Exanpl e 14A

N ffgifsor mwf}heé?,gsggww perazine -30- CH3 HN N F
Starting w of

4-fl uoro- 3- nethyl-l-bronnbenzene t he general procedure
[ AIPL(y{Meslod0l) SR, = 4248% of t heory) of product. HPLC
(Method 1): R=3.37 mn 5 M5 (DCl pos): mz = 195

(

I

Ve

l e, 15 { 3- Fl uor ophenyl ) pi perazi ne HN F
N%ﬂ%“‘?%n% 4é§f&§&pl uor obr onobenzene and 2.95 g
(34.29 mol ) of piperazine are dissolved in 10 20 n

ofGénetdl gF&edmgFE S{rth@si{ &% d&glbf@ﬁzﬁ@@i)#m&]ﬁfcﬁwQHIMQ reaction
i S a € presence o g . [11410)

BI NAP and 0.05 g (0.06 nmol ) of
t rosireapefez )ﬂpq TGGWQ&C@Q taet)cali fnak Isattioranghlyt dreed byi hettingeunider hlgh vacuum

then stinr r eflu v g C0o0

50, A R JOshlitte B b el SmGBRAAR 59 e o
V\@ﬁ;&raszhﬁ! abdokiteltoduehs aﬁehﬁﬂﬁal&}xtﬂaegéﬁeﬂ thad flddk (0N2-0.3M solution of the bromo
hydrochlorlc acid, and the_aqueous phase is washed

wicPRPRITEY | 0-Gkequatalent pharipdibereylidinersetene)dipalizdima ged (048 equivalent of

MpBdPerd ﬁleﬁ h&fRa ef‘ljferr@ééﬁﬁrg mburdid firllh QR4S "ré‘}fﬁtf&afheh 'I;Qa @nixture is then

organi c phase is over nmagnesium sultate and
sekivastad ange with wates,dhe grigariinphashis ex@actpdttwive vpthulMNihydrochloric acid and the

aqueous phase is adjusted to pH 8 using 1N 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.

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.

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

N-(4-Fluorophenyl)-3-methylpiperazine
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Yield: 0.8 g (78% of theory) HPLC (Method 1): R = 3.4
mn M (ESI-pos): mz = 181 (M+13.)" -31- Exanple 16A
1-(3,4-Difluoroph(-nyl)piperazine HNN F In 100 m of
toluene, 5 g (25.91 mml) of 3,430di fl uorobronobenzene,
13.39 g (155.45 mmol) of 5 piperazine, 3.49 g (36.27
mol ) of sodiumtert-butoxidgy 0.24 g (0.26 mmol) of
tris(di benzylidene acetone)djphlladiumand 0.48 g (0.78
nol ) of BINAP are stirred er reflux overnight.
Ethyl acetate is added, Hhhe mixture is then washed
wWth water and the organid\gﬂg e is extracted with IN
hydrochl oric acid. The aque £S then washed
with ethyl acetate and subsequentil gdj usted to pH 8.
Usi ng di chl oronet hane, the produ extracted from

t he aqueous phase. The 10 extract i% theh dried over
magnesi um sul fate, the solvent is renoved and the

t et compound.is dr.i nder red d essure.

vi Sfine 3185 e ?%%’omf)t‘ﬁ gatﬁw- et f—ﬁwﬁ%ﬁ@ﬁ the genesal procedure [F]
m%?veswgﬂg[%@‘%:ofme@ryfof]p?&iu(:tlvlﬂ'b ' C 15 Exanple 17A

2-1socyanato- | -methoxy-4-(trifluoromethyl)benzene

F3C O CH3 N O 3g (15.69 mmol) of

2- TR oWsthasl 1) RE Lk oimet hyl ani | i ne are dissolved in 100

m of dichloronethane, and 6.73 g (31.39 muol ) of

LI\%S%@f%sW?ﬁ/PQI%Th@Qﬁfapht hal ene are added. At

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
20 ml of toluene, and 0.77 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)dipalladium, the
mixture 1s then stirred under reflux overnight. After cooling, ethyl acetate is added and the mixture
1s washed with water. The mixture is then extracted with 1N hydrochloric acid, and the aqueous
phase is washed with ethyl acetate. The pH is adjusted to 8-9 and the mixture is then extracted
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)"
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20 0-5C, 2.24 g (11.3 mmol ) of trichloronethyl

chl oroformate, dissolved in 50 m of dichloronethane,
are added dropwi se, and the mxture is stirred at 0C
for 30 mn and then at room - 32-31t-enperature for 60
mn. At 0OC, the mxture is washed with I N hydrochloric
acEﬁmm'@ﬁm/vat er and sodi um bi carbonate sol uti on.

Dryi ng over magnesi um sul fate and renoval of the
solvent by distillation gives the product. The

i So@yflpdlueropkenybipiperagieed f or the subsequent reactions
W thout further purification. 5 Yield: 3.00 g (88% of
theory) Exanple 18A Mt hyl

"(2B)-3-{3-fluoro-2-[ ({[ ANret™oxy-5-(trifluoromethyl)ph
enyl ] i m no} net hyl ene) am n¢] - phenyl } - 2- propenoat e H3C

O CF3 NN\ FO H3C 10 50 gN(10.98 mmol ) of nethyl
(2E)-3-{3-fluoro-2-[(triphenyl ph anyl i dene) am no] p

henyl } 2-propenoate (Exanple 1 OA ¢ initially
charged in 50 ml of dichloronmethamszang the m xture is
stirred with 2.5 g (11.53 nmol ) of

2-isocyanat o-1 - met hoxy-4-(trifl uor dfret hyl ) benzene
(Exampl e 17A) at roomtenperature over ni ght. The

sqlvent is renove distillation and the product is
t H@ﬁo‘baﬂ iof F‘%‘&“E))ﬁ %ﬁ?r%ﬂawgk) &bRs- defﬂvosthfpre@eg?@pe 13.39 g (155.45 mmol) of

(i )
r é’i‘% ysit %gﬂﬁfﬁ rom . s&ﬁsgglgﬁetgn wte%g:’%?.g&&? Fgﬁ%ogfm s(dibenzylidene
t heﬁm}c)dlpdﬁl@dl@n(dﬂﬁt(}ﬂﬁdg 10.78 1Rywl) of BINAR ard\VifirfeEShdep OSﬂUX ovemight Ethyl
mz = 395 ' ner I pr dure 1GL: actl an

e R A Hion PGS iy walend o S e i Sxiracted with
I AT hydesthWric el T&maﬂﬁkobﬂ pﬁﬁsh’ s HRR vhisACK R0 binpRZRlateghd subsequently
derivative 1.0 equival ent of the im nophosphorane is

diadgied &Pt 8. dlgingidickforemethang enpradusids exoragted from the aqueous phase. The

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): R;=3.4 min
MS (DCI): m/z = 199 (M+H)"

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
0-5°C, 2.24g (11.3mmol) of trichloromethyl chloroformate, dissolved in 50ml of

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




10

15

20

solution). 1.05 equivalents of a substituted isocyanate
are then added, and the m xture is stirred at RT until
the reaction has ended. The reaction is nonitored by
TLC or by analytical HPLC. -33--32.-0 equival ent of am ne
and a spatula tip of silica gel are then added to the
_ crdtitg fE060hinOAL Q‘FC ttmienn)&lﬁé Wéshgﬂ Qﬁh Qﬂglydrochlonc acid, ice-water and
di chl oronet hane, and the mixture is stirre
t éﬁﬁé@a‘?lﬁﬁfbonaﬁft salutione Dryirgovéromagnesurg onatt and oempbret iobrhe solvent by

as, ended rea tion noni t or ed

iR TR BRI T P ad 51 Bt o B P e velgions withou
bymﬂkepaﬁ&humﬁ HPLC on an RP phase. 5 In certain cases,
the NMR shows the presence of a varying proportion of
non-cyclized reaction product. In those cases, the
mi ¥eeldr 20Gg (88ycafithessy)and non- cycl i zed product is taken
up in dioxane, a spatula tip of silica gel is added
a i xture is stirred under reflux for 30 mn to
123ﬁ§£§§%gé'silica gel is filtered off and the solution
is used for further reactions. If it is intended to
p erdhm e e@apsi{3fmoiochi(k[2 rﬁEﬂHcﬁyGC(ﬂﬁIMdfw&thyl)ﬂ&nyl]lmmo}methylene)ammo]-

Wﬁtographlc separation is 10 carried out at th
PAgR -ERRI819A Met hyl

{8 fluoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[3-(tr
i f 1 uoronet hyl)phenyl ] -3dedi hydro- 4-qui nazolinyl }
acetate O~CH3 O/ N\ CF3\N N~ F N )aF 15 Starting
with 92.5 ng (0.2 mml) of fhe imnophosphorane from
Exanpl e 10A, the general
(45% of theory) of produé”
mn -34- Exanple 20A Met hyl

5.0 g (10.98 mmol) of methyl (2E)-3-{3-fluoro-2-[(triphenylphosphoranylidene)amino]phenyl}-
2-propenoate (Example 10A) are initially charged in 50 ml of dichloromethane, and the mixture is
stired  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

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

subsequent reaction with an amine to give the dihydroquinazoline 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.



4- qui nazolinyl} acetate OQCH3 OI1Il N\/ CF3 NN F N\
f . [/ F5 This conpound is obtained as enantioner A
foll owi ng the separation of enantioners of 3.84 g of
Exampl e 19A (715 ng, 14% of theagsy). HPLC (Method 1):
R =4.81 mn M (ESI-pos): mz = 544.9 (MtH)'
AR £ | !
A ir i spanda i ofglca et are o added q thrsting soution ofthe
i fcanbodlméc fapd )dthdargméth@edanti thedmocture is stirred at room temperature until the

4 ﬁprha aosllﬁlog% t%ace 1opog§§%aitlogfh§§ \ﬁléd(gg%reacl\tllonl\lls Imorlfxtored by TLC or
i lHFBO}),hB@ﬁhB@\Era DohdenfFatb Lifitd bybrefalRivO BPECR an RP phase.
procedure [G gives 58 ng 39% of theory) of product
-35- HPLC (Method 1): = 4.80 mn Exanple 22A Met hyI

5 { 6n pertpr easgs, [t NHR shws dshpresenye of pipping rappition Hf [18a-Eyalized reaction
| f go#%tgggt : ny%{% H%/ thu?%é g’f cdylcpéleq and non-cyclized product is taken up in dioxane, a

spatula tip of silica gel is added and the mixture is stirred under reflux for 30 min to 16 h. The

silica gel is filtered off and the solution is used for further reactions.

If it is intended to produce enantiomerically pure compounds, the chromatographic separation is

10 carried out at this stage.

Example 19A ‘

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

4-quinazolinyl}acetate

-CHs
0
N CF,
/)\
N N/ﬁ
: _

15 Starting with 92.5mg (0.2 mmol) of the iminophosphorane from Example 10A, the general
procedure [G] gives 50 mg (45% of theory) of product.

HPLC (Method 1): R;=4.81 min
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O-,CH3 O/I FN\ CF3 / NLNI*") NI\ 5/ F This
conmpound i s obtained as enantioner A follow ng the
separation of enantiomers of 832 ng of Exanple 21A
(368 ng, 17% of theory). HPLC (Mpthod 1): R = 4.77 mn
M5 (ESI-pos): mz = 544.9 (MtH)' 10 Exanple 23A ~. -

Ve thtdple 20A

{8-‘f‘|‘u%-‘2-[4-(3- net hyl phenyl ) - 1- pi perazinyl]-3-[3-(tr
i fl uoronet hyl ) phenyl ] -3, 4-di hydro- 4-qui nazolinyl }
acMetayle {®40BR-2-{3-(4-luorgpBFE/)N -pipdFainl]-ToH3(tdifluord@heatryl iphenyl]-3,4-dihydro-
vviiah 93 f%&(ao.tzt mmol ) of the i m nophosphorane from
ExaRPPEOTBAY'HE general -36- procedure [G gives 43 ny
(39% of theory) of product. HPLC (Method 1): R = 4.80
mn M5 (ESI-pos): mz = 5ﬁ€HQ (MtH)' Exanple 24A 5

Met hyl 0

{8-fluoro-2-[4-(3-met hylfphenyl)-1-pi perazinyl]-3-[3-(tr

i f1 uoronet hyl ) phenyl ]D 7N hyj@jui nazol i nyl }
N CF

acetate

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)"
Example 21A

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

4-quinazolinyl}acetate

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.



s

0,CH3 NCF3 N-NF N N CH3 This conpound is obtained
as enantioner A follow ng the separation of enantioners
of 3.31 g of Exanple 23A (1.18 g, 22% of theory). 10
HPLC (thhod 1): R =4.80 mn G\ (ESI-pos): mz =
541.0 (M+tH)" Exanpl e 25A Met hyl

{8 (3 xyphenyl ) - 1- pi perazinyl]-3-[3-(t
rlg%%%rone&%jﬂ§p %§§ - 3, 4- di hydro- 4- qui nazol i nyl }
acetate -37- OQCH3 O/ Il NCF3 NNFNO \ CH3

St Exampie22Ath 93 ng (0.2 nmmol ) of the i m nophosphorane
from Exanple |1 QA, the general procedure [G gives 51

T"Ig%‘ﬁ %{%f Lhe ;f %4 fg\%)%ﬁag E:t-g'pel;g%nc (_?l(\fe%guo%@w Benyl]-3 4-dihydro-

%gﬁvﬁizhﬁﬂyl }acetate
| uor o-"2-[ 4- (3- met hoxyphenyl ) - 1- pi perazinyl]-3-[3-(t

r|quoronethyI)phenyI] 3, 4-
dihydro-4-quinazolinyl}a%§L§H§ O-CH3 O/ N\ CF3

This compound is 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)"

Example 23A

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

4-quinazolinyl}acetate

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




N;';'~NFO~CH3 / 1 10 This conmpound i s obtained as
enantioner A follow ng the separation of enantioners of
5.11 g of Exanple 25A (0.49 g, 9% of theory). HPLC
(I\/Iethod 1): R =471 mn M (E@-pos): nfz = 556.8
(MrH) " -38- Exanpl e 27A Met hyl
{%rE&&WeQG?glbés%@‘}ng d39%ro<fﬂ{éo{§%mﬂ)mﬁnyl ) - 1- pi perazi nyl ]
-[ 6- met hoxy-3-(trifluoro-

msth | ) phenyl ] - 3 4- d| hydr o- 4- qui nazolinyl } acetate
HIEPLO(Getaod O R F4.80mihk Nf\/~ OF3 N-NF ~N\ CH3 f /
F5 Starting with 1.0 g (2.2 mml) of the

oran anpl e 10A, 500 ng (2.31 mol)
mgcgggagp ?zlu Wy- 4-(trifluoronethyl)benzene
(Exanpl e 17A) and 427 nmg (2.2 mol ) of the
phEetyhile peg azi ne from Exanple 13A, 1.03 g (79% of
theory§ of crude product are obtai ned follow ng

filtration through S|I|ca (cycl ohexane/ et hyl
5 acM?@Y]e{&ﬂ&me\?}‘[ﬁ%-mﬁhhbbew oldripgraziny 3 Beftrafthordmeattyhphenyl]-3,4-dihydro-

fi cat 10 LG M5 (Method 3): R =
2 el e\ TESl pos): 2 = 569, 3 (M)

o ~CH,
N : CF
/)\
N N/\
k/N\©/CH3
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
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Exanpl e 28A Met hyl
{8-fluoro-2-[4-(4-fluoro-3-nethyl phenyl)-1-pi perazi nyl]
- 3-[ 6- met hoxy- 3- net hyl phenyl ] -

3, 4-di hydr o- 4- qui nazol i nyl } acaggate H3C O CH3 O O/
NN NF~NCH3 Nzz/ F -39- Starting with 0.60 g
(1.76 mmol ) of the |n1nqnmosphorane from Exanpl e 10A,
376 my (2.31 nmmol) oD72- et hoxy- 5- net hyl pheny!

i socyanate and 342 ng|(1.76 mol ) of the
phenyl pi perazine fr M, 183 ng (16% of

t heory) of product ter purification by
preparative HPLC (MR C (Method 1): R =
4.77 nin NS (ESI BE. 2GMHH) ' Exanpl e 29A

Met hyl
¥L - pi perazinyl]-3-[6-net

{8-fluoro-2-[4-(4> :
hoxy- 3- chl or ophenyl | - 3, ‘-dlhy 4- qui nazol i nyl }
acetate H3C OCH3 p /1~ zl~ hﬁg//”ﬂ N e}

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

procedure [G] gives 51 mg (45% of theory) of product.
HPLC (Method 1): R, =4.62 min

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

Example 26A

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

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)"
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F 10 F Starting with 1.0 g (2.2 mvl) of the
i m nophosphorane from Exanple 10A, 423 ng (2.31 mmol)
of 2-net hoxy-5-chl orophenyl isocyanate and 396 ngy (2.2
mol ) of 4-fl uorophenyl pi perazing,. 621 ng (52% of
t heory) of product are obtained after purification by
PrisAfpidiMe HPLC (Method 5). 15 HPLC (Method 1): R =
AT75 MT\B (ESI-pos): mz = 541.2 (MiH)' Exanpl e 30A
Met hyl
{ 8ddthylor o- 2{B-flu¢re-X- ﬂ4k(é{fhpimehmht}1ylﬂahqnm}e Fpager d23tly] =336 lngethORY- 3-(trifluoro-

hox flu th henyl ] -
f%"fzﬁnf}wh B %f)’(‘ﬁe ééﬁﬁ 5111}’%%96&% e -40- H3C 0 iH3 O
I NCF N'~NF N550 ng (1.39 mol ) of net hyl
(2E) 3-{3-fluoro- 2|ng[2 met hoxy-5-(trifl uoronethyl)phe
nyl ] - |n1no}nethylener no enyl } - 2- propenoat e
(Exanpl e 18A) and 251 (1] nmol ) of 1-(4-
fl uor ophenyl ) pi perazi pe areo-tlr ed in the presence of

a spatula tip of sil®Ca g @ of 5
D UN

di chl oromet hane for 1 houf. O hours of stirring
y
dichlorJﬁbthane,

under reflux, the
10-1). Yield: 769 ng (96%
= 438 mn M (ESI-pos):
C

chr omat ogr aphy on J
di chl or oret hane/ et
of theory) HPLC (M

mz =575 (MH)"' 10 Exanple 31A t hyl
{8-f1uor o- 2- [ 4- ( 3- et hoxypheny Nt G -3 [2- e
t hoxy-5-(trifluoronethyl)-

F

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.

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,

o} H,

i
0
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phenyl ]-3 , 4-di hydro-4-qui nazolinyl } acetate H3C O
iH3 0O/ N\ CF3 NNF v NO~CH3 700nmg (1. 78mmmol)
of net hyl

(2E)-3-{3-fluoro-2-[ ({[2-met hoxye5-(trifluoromnethyl)phe
nyl] -41- i m no}nethyl ene)am no] phenyl } - 2- propenoat e
(m 3 4 % I - 3-

nmet hoxyg’ﬁgnél ) plgpé(lelrjaaz; fr%éol)an(fjm 1)111?%§chspl§o?%neofr g Plx%:néple 10A, 376 mg
g€2.3 ameod)t iof r 2ghethoxP-0- mﬂthydﬁhenylchbqraﬁﬂ‘et AN S84t mgr QDM mmol) of the

h fl f
GRS PR ea PR EBRBo e 1% ORI Abcheapy af product ae obtained afe
Puhtifiéativh b@ﬁreﬁ‘ﬁatﬁ'e'l—m,@ Rkhod).chl or onet hane,
di chl oronet hane/ et hyl acetate 10:1). 5 Yield: 1012 ny

(97% of theor)z/xz HPLC (l\/bthod 6): R=4.8rein M
( ERLGddethodrt): R, = 58 miaMkH) ' Exanpl e 32A Met hyl
{8-fluoro-2-[4- (3 4-di f I uorophenyl) - 1-pi perazinyl]-3-[2

pﬁ%@%ﬁgs &J& 3?8(&&21 tmla)zol ilgyl) acetate 0O H3 0/ N

CF3 H33N-NF NF F 700 nmg (1.78 nmol) of nethyl
(iﬁ)m_{ﬁle{mﬂ uor o- 2-[ ({[ 2- met hoxy-5-(trifl uoronethyl)phe

I ' m no} et hyl ene) am no] phenyl } - 2- propenoat e

‘(Exan'ple 18A), 352 él 78 mmol ) of

1 Methyd -(§ifiu T &ﬁoﬂeﬂmp Py lepipeseithatfnethae A chdoraphenyl)-3,4-dihydro-
SQ%\HaQD]E&Ba&Eatél lica gel are stirred in 20 m

N/ N/ﬁ
F s
L

Starting with 1.0 g (2.2 mmol) of the iminophosphorane from Example 10A, 423 mg (2.31 mmol)
of 2-methoxy-5-chlorophenyl 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




15 of dichl oronethane at room tenperature for 1 hour
and then under reflux for 20 hours. The target conpound
is then purified by chronmat ography on silica ge

(di chl or onet hane, dichl oronet harg/. ethyl acetate
10:1). Yield: 1027 ng (97% of theory) HPLC (Method 1):
R=4.8mn 20 M (ﬁ$t pos): mz = 593 (MtH)' -42-
Exanpl e 33A Met hyl

{8-f1 uor o- 2- [ 4- ( 3- met hyl phenyji - 1- pi per azi nyl ] - 3- [ 2- et

hoxy-5-(trifluoromet hylyphengd] -

3, 4- di hydr o- 4- qui nazobi'nyl} ace OCH3 H3C,~p N
CF3 N~N-~-) F N\ CH3 ~/|5 11 29. 16mmol ) of

met hyl N C

(2E)-3-{3-fl uoro- 2- oxy-5-(tr|FPuoronEthyI)phe
nyl]- i m no}nethyl el ,a?no en - 2- propenoat e

(Exanpl e 18A), 5.14 gY(29.16 ) Of 1-(3-

nmet hyl phenyl ) pi per azi npe and angggégg. tip of silica ge
are stirred in 300 m "of dichlor S <

tenperature for 1 hour and then under
hours. The product is obtained after ;

silica gel (dichloronethane, dichloronet'.ne/§thyl

acetate 10:1, 5: 1) 10 Yield 15 8 g (9596of t heory)

HPLC (Met hod 1): mz = 571

( MISI()I) mg @x%’nﬂ“@’lh ,QA rmﬂl)ﬂyQZE) -3- {3 ﬂuoro—2 F{[Z-methoxy-S (trifluoromethyl)phenyl]-

{ 5 | -(4-
%@ﬁﬂ%@y‘%mé)ﬁrg&é@%@ ?gﬁg&% %e (I],‘xagﬁpl?eeﬁ@&)' M 2]51 3fné 31 3'%01) of 1-(4

tuorhphynif Jpipéragne raae sfirradyin} the greseree of a spatula tip of silica gel in 15ml 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 (ESI-pos): m/z = 575 (M+H)"
10 Example 31A

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

700 mg (1.78 mmol) of methyl (2E)-3-{3-fluoro-2-[({[2-methoxy-5-(trifluoromethyl)phenyl]-
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20

- 43 - OCH3 H3C OO/ NCF N NFN\ / it F 100ng

(0. 25mmol ) of nethyl

(2E)-3-{3-fluoro-2-[({[ 2-nmet hoxy-5-(trifluoromethyl)phe

nyl | - i m no}net hyl ene) am no] phemjl.} - 2- propenoat e

(Exanple 18A), 45.7 ng (0.25 mol) of 1-(3-

fl; bi ' bl SIRk a hagt .
o e DT o e e I DA 178 oD of 13
atmeteaxypheaphripestainesanfl @rspatula dipof sitich gehane stimetkin 20 el lofidichloromethane at
for 2Q hours. Jhe target onmpound Ls pbtained ter .
cHPSRTIB AR b i FP oty BB BOTE Ao ot affuss. The frget compound is
di dbkdired Qe Juainiedtivh by kilic2gd (AdifordBethane, Mi@bromethae/ethylBeetate 10:1).
(96% of theory) HPLC (Method 1): R =4.8 min 10 M5

(ESI-pos): mz =575 (M~ Exanple 35A Methyl {

8- YieldotH2mg (37%3f 8iepwy) ophenyl ) - 1- pi perazi nyl ]-3-[3- (tri

f 1 uor onet hy] ) phenyl ] -3, 4-di hydr o-

R 0 85, 5 0 1T g

i m nophosphorane from Exanpl e 10A, the general
prMs €eBIrpas): iz gb8MadMA' ny (45% of theory) of product.
LCMS (Method 3): R, = 4.78 nmin

Example 32A

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

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
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

MS (ESI-pos): m/z = 593 (M+H)"
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M5 (ESI-pos): mz =561 (MtH)' 5 Exanple 36A Mt hyl
{8-fluoro-2-[4-(1, 3- benzodi oxol -5-yl) -1 -pi perazi nyl]-3-
[3-(trifluoronethyl)phenyl]-3,4- dihydro-4-quinazolinyl
} acetate 0,CH3 0O ja NOCF3 MNgN-FN\ OH / OH
Starting with 4.19 g (9.2 mmol ) of the i m nophosphorane
f IFRm | e 10A, the general 10 procedure [G gives
3._67_%/0 of theory) of product. HPLC (Method 1): R
= 4.67 mn M (ESI-pos): mz = 571 (MH)' Exanple 37A
MVeMeatlgyl  {8-fluoro-2-[4-(3-methylphenyl)-1-piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-
4-,3m.-no; 35 (1E) 5.3-:t ert - but oxy- 3- oxoprop-I|-en-1-yl ] benzo
R R B R LTINS i ng
with 25.0 g (90.2 mmol ) of nethyl

4- am no- 3-i odobenzoat e, Ot he ganeral procedure [A] -45-
gives 24.3 g (88% of thgory) | of product. HPLC ( Met hod
1): R=4.71 nin HE osPs 295 (M+NH, )"

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

Example 34A

Methyl  {8-fluoro-2-[4-(3-fluorophenyl)-1-piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-
3,4-dihydro-4-quinazolinyl}acetate
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Exanpl e 38A 5 Met hyl

(2E) - 3- (4-cyano- 2-ni trophenyl ) - 2- propenoate O O CH3 N
NC2 Starting with 3.00 g (17.0 mmol) of

4- cyano- 2- ni trobenzal dehyde, thesgeneral procedure [ B]
and recrystallization from nmethanol gives 2.51 g (63%
of theory) of product. HPIé: od 1): R =4.06 mn
10 M5 (ESI-pos): mz = 23 3 Exanpl e 39A Met hyl

3- [ 2-am no- 7- cyanoip{{ag é 'oa-. O CH3 N NHz
Starting with 1.0 g (4.91 [

from Exanpl e 38A, the genera
wi t hout boiling over
(89% of theory) of pr
m n Exanpl e 40A Met hy
(2E) - 3-{6-cyano- 2-[ (triphenyWphodphorgnyl i dene) ani no] ph

enyl } propenoate -46 0 " 01 |N~ Starting with
0.75 g (3.71 mmol ) of the amine c u

39A, the general procedure [E] gives 1.
theory) of product. HPLC (Method 1): R

e 15 [D] (but
S ’yes 793 ny
HP C(I\/letho B: R=3.99

100 mg (0.25 mmol) of methyl (2E)-3-{3-fluoro-2-[({[2-methoxy-5-(trifluoromethyl)phenyl]-
imino } methylene)amino]phenyl}-2-propenocate (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
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
MS (ESI-pos): rﬁ/z =575 (M)"

Example 35A

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

4-quinazolinyl}acetate




5 M5 (ESI-pos): mz = 463 (MtH)' Exanple 41A Met hyl
3-[(1E)-3-tert-butoxy-3-oxoprop-I
-en-1-yl]-4-[(triphenyl phosphoranyl i dene) am no] -

benzoate CHCH3 0 CH3 ilc / -44-H3C-1 10 Starting

W

th 19.0 g (68.5 mmol ) of the am ne conpound from

Exﬁﬁﬂﬁhg wWithA93 tlﬁ? ((9]2 NBh& of pth@‘?ﬁ%{)l?os{ulﬂang' {;{&ﬁ l':ok:!lmﬂleglOA the general

85% o

m

t heory roduct. HPLC hod 1
mocewe([@mwcpséé)mg J:HS% ofthsa8) oftreduct. - 47- Exarrpl e 42A

Met hyl

{8 v or ophenyl ) - 1- pi per azi nyI] 3- [2 met
h%(@’ﬁ\)é?werﬂil 3@0@0%#8@’1“) phenyl ] - 3, 4-di hydro-4-qui nazo

nyl } acetate HHC O CH3 0/ NCF3 NNF NF 5 This

C OMR@BESIhok S m2ht 86 NS enantioner A by separating the
racemat e from Exanpl e 30A chromat ographically

according to Method 15 in to the enantioners. Starting

5w

10

15

of

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

.,
=

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

H,C |
o H3C/;\CH3
CH

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




5
C
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racemate, 120 g of the target product, which is
directly reacted further, are obtained. M5 (ESI-pos):
mz = 575 (MtH)' Exanple 43A 10 Met hyl
{8-fluoro-2-[4-(3-nmet hoxyphenyl)s4s51- pi perazinyl]-3-[2-ne
t hoxy-5-(trifluoronmethyl)- phenyl]

3, Aol I( Q=04  El{phi j tacetate H3CQ\ OCH3 O/ Il
\ %{rc{é‘?@%%&%f&oﬂfﬁk‘ ﬁé@ého ~CH3 The compound is

obt ai ned as enantionmer A by separating the racemate
f ridth (E\etinddel ) 3RA 4 A8ninchr omat ogr aphi cal |y according to
Met hod 15 into the enantioners. Starting with 231 g of

LS B Gaskae R 9L T ) 2 sar  (Mikpe . Exampl e
44A 5 Met hyl

{q;ém@;M-M-fl uor ophenyl ) - 1-pi perazinyl]-3-[3-(tri
f ITgoronet nyl ) phenyl ] - 3, 4-di hydro- 4-qui nazolinyl }
acetate O'CH3 N NCF 3 N-N100~) NF

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

Z NO,

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]propenoate

N

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): R;=3.99 min

Example 40A

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




10

Starting with 400 ng (0.6 mmol) of the im nophosphorane
from Exanpl e 12A, the general procedure [G gives 166
ng (48% of theory) of product. 10 HPLC (Method 1): R =
4.65 min WM (ESI-pos): mz = 558 (MH)' Exanple 45A
Met hyl

{7-cyano-2-[4-(4-fluorophenyl)-1-piperggi nyl]-3-[3-(tri
f1 uor omet hyl ) phenyl ] - 3, 4- di hydro- 4-gfGi nAzol i nyl }
acetate -49- 0 ICH3/ I Na CF3 N, NNF Starting
with 1.0 g (2.16 nmol) of the im negRegphorane from
Exanpl e 40A, the general procedue [ gives 1.07 ¢

NS

(98% of theory) of product. HPLC YMethod 1): R = 4.72

mn 5 M5 (ESI-pos): mz = H) ' | e 46A

Met hyl

4-(2-tert-butoxy-2-oxoethy , N( 4-1 ophenyl ) pi per
azin-1-yl]-3-[3-(trif|\@etonethyl)-p

phenyl ] - 3, 4- di hydr oqui nazol i ne-g=caf b CH3 )<CH3

OCH3 C O/ N~ H3C." 051( I ¥

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
MS (ESI-pos): 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,
CH,
0O I O
H.Co o
Na

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)"
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laF 10 Starting with 4.2 g (9.3 mmol) of the
i m nophosphorane from Exanple 41 A the genera

procedure [G gives 3.9 g (51 % of theory) of product.

HPLC (Method 1): R = 5.03 mn_gyS (ESI-pos): mz = 627

(MtH) ' -50- Exanple 47A Met hyl

{ Gefaly oa2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[3-(tr

i fTuoronet hyl ) phenyl ] -3, 4-di hydro- 4-qui nazolinyl }

acetate CHH33 CH3 O CH3 0 0/ H3C¥® | * N\ CF3 N/

F M&hyithi §8-fenmpdtith-fleoromiesy! i bdiperszieyl A 2-owthoxyAs-(trifluoromethyl)phenyl]-
f W the s ratjon of enantioners of 3.5 g of

E?a‘ii‘g]mn% rg"éﬁu(nf.zojf%%?ce%%% of theory). HPLC (Method 1):

R =491 mn M (ESI-pos): mz = 627 (MH)' Exanple

48A 10 H,C

4-(2-tert-Butoxy-2-oxoéthy|)Cﬁ-[4-(4-fluorophenyl)piper
azin-1-yl1-3-[3-(trifludromefhyl)phenyl]-
3,4-dihydroquinazo|iqg- caroQxylsag acid CH3 CH3 0 CH3

OO0/

CF,

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

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

i
0

H3
N: ::: “CF,

N/)\N/\I

F L\\/,N o

The compound is obtained as enantiomer A by separating the racemate from Example 31A
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HOI INCF3 NN/ F -51- 1.3 g (2.0 nmmol ) of the

nmet hyl carboxyl ate from Exanpl e 47A are dissolved in 12

m of dioxane, 2.4 nml of an aqueous IN sol ution of

pot assi um hydr oxi de are added amg@-the m xture is

stirred at 60C for 5 hours. The pHis adjusted to pH=4
UShihafigr AHEAIRH SodohliO k! tNi@Ro 0T s " € fugsa{doﬁlegs:'sgm%@" Gith 231 g of
the reaction rixture 1s concentrated and purifie

prreganatt | Mez (4B©f thEbiys ofthe tasgeb@Odurtyare 5bh#i8do of t heory)

of the product. HPLC (Method 1): R =4.85 mn M

( -DQs) .. mz =.6 MtH)'  Exanpl e 49A Tert - butyl
{5&%5%‘1#89 %ﬁ?ﬁ)égﬁf)# (4-fl uorophenyl) pi perazin-1-yl]
-3-[3-(trifluoronethyl)phenyl]- 10

S,Elxagjq&ﬂmoqui nazol i n4-yl) acetate CH3 CH3 OCH3 OO
/ CF3 NN NF { 560 ng (0.9 mmol) of the

carboxylic acid from Exanpl e 48A, 2.6 nnnol of al um num

c i¥ethyld € 6-cyanoR2-[4rftflugfophentyl) d rropeyazinyl | Bef3x trifluowmethyl)phenyl)-3,4-dihydro-
hydr at e @an 1. Jf mol of N-(3-dinmethylam nopropyl)-N -

et AHPAPBEHPP ' Ye are suspended in DVF. 2.6 mmol ~ of

N, N- di i sopropyl am ne are added, and the

oM

N )N\/Q\CF
N N/\

(_n
L,

Starting with 400 mg (0.6 mmol) of the iminophosphorane from Example 12A, the general

3

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-fluorophenyl)-1-piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-dihydro-

4-quinazolinyl}acetate



15 mxture is stirred at roomtenperature for 16 hours.
20 nil of ethyl acetate are added to the reaction

m xture, which is then washed with a saturated aqueous
sodi um bi car bonate solution and g4 . saturated aqueous
sodi um chl ori de solution. The conbi ned agueous phases
are adjusted to pH=8 and expjpcted with ethyl acetate.
The conbi ned organi c phasegg”aré finally washed with a

sodi um sul fate and concg_&
(97% of theory) of producCt.
mn M (ESI-pos): mz = 612 {( Mt
to 112A of Table 1 ca pf epayed Rrom tire
By | aIE using thé general
e a R, HPLC Ms
ESI pos. Structu [rrin]Nmsthd[§+ H + Hxcl F /

NI CF 4.53 1 560 50A I N') [MHLHCI ] F A\ CH x HC
ON_\ Ic' 4.22 1 556 SIA "" | N X HCl

procedures [A] to

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
MS (ESI-pos): m/z = 552 (M+H)"

Example 46A

Methyl  4-(2-tert-butoxy-2-oxoethyl)-2-[4-(4-fluorophenyl)piperazin-1-y1]-3-[3-(trifluoromethyl)-
phenyl]-3,4-dihydroquinazoline-6-carboxylate

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

HPLC (Method 1): R, = 5.03 min

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




10

O NN \ I CF= 552 52A N J-1 4.36
vVN C'" B3A " " | CF, 4.37 1572 |
H3C,0 F/ \ 549 ©54A~ F 4.54 1 [MW +
F -53- Exanple R, HPLC MS ESI possgp. Struct
method [M+ H' 568 55A G- 4.27 1 [MH HA]
8 C'

Ll bl 456~/ 56A - 1 NO 4.30 1 53

Methyl = {8-fluoro-2-[4-(4-fluorophenyl)- I-piperazinyl]-3-[3-(trifluoromethyl)phenyl}-3 4-dihydro-

4-quinazolinyl}acetate

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

4-(2-tert-Butoxy-2-oxoethyl)-2-[4-(4-fluorophenyl)piperazin-1-y1]-3-[3-(trifluoromethyl)phenyl]-
3,4-dihydroquinazoline-6-carboxylic acid
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15

20

F FSCOO\ 57A 1 / N4.28 1518 NNF (~NI / F

HC F /~N/ Nx 58A NN 4.41 1 538 r FVN\ OCH,
F~C O/ 59A 1 cF3 4.82 1 557 IN ' FSC OvVN Il \ 549
60AF 1 \ cF4.61 1 [MHHCL]" -1 F~N AHCI I / F
-54- Exanple R, 11 PLC M5 ESl pos. Structure No. [m n]

et Np ¢ 6 Mo}t the Aky1Qatbox it Grbh l’*fgca{?h%le]tﬂgjaze dissolved in 12 ml of dioxane,

2.4 ml of an aqueous IN 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

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 ethyl 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)"




F(~-NF H He DNO 62A ON 'F 4.81 6 605 NF OCH
/I FN Hc D\ ' 063A NI OF44.60 6 591 N ONF O |

NCH / F H HD5 DG64A NI | CF 4.856591 / NNF
1~ NO I/ F -52.

Examples 50A to 112A of Table 1 can be prepared from the corresponding starting materials using
the general procedures [A] to [G].

Table 1
Example R HPLC MS ESIpos.
Structure .
No. [min] | method [M + H]}
|
o] |
P
561
50A g = 453 1 .
[M+H-HCI]
556
51A 422 1 .
[M+H-HC]]
552
52A 4.36 1 .
[M+H-HCI]
|
572 |
53A 4.37 1 .
[M+H-HCI]]
x HCt UCI i
549
54A 4.54 1 N
[M+H-HCI]]




H HCDG65AN"\ "F 492 6 609 N)-I FONF I/ F JH,
N,D.D SH-\l 66A 1 "F 4.83 1603 NIN "I Fv INI\
DL - 55 Exanple R, HPLC M5 ESIpos. Structure No.

[ ] method [MtH]' CM NCO 5 J/5367A CF, 4.78 1 587 F
ONNOCY HC 68A" CN55.13 1563 / J\ CH3' F ~NF

H[C 07
Example R, HPLC MS ESlIpos.
Structure
No. [min] | method [M+H]"
568
55A 427 1 .
[M+H-HCI]
56A 4.30 1 538
57A 428 1 518
58A 4.41 1 538
g 3
59A A 4.82 1 557
= /ﬁ *
549
60A 4.61 1
[M+H-HCI}




\

[

N CF669A / " , N~ 4.76 1 563 F CNI/F NC, /I N
70A /\ CF, 4811581NN1FIAN\F F/ CNHGO
71A 1 ™M CHHb5.21 1581 NNI F(-NFF HC o
CH 72A ,ON,,( CH C'' 5.12 1 5754.F | \ OUCH, -56-
Exanple R, HPLC MS ESIpos. St ructure No. [mn] nethod
M+ H] O CH3 H O, 0 O 7T b N—CH
Example R, HPLC MS ESlIpos

Structure

No. (min] | method M +H]

61A 4.89 1 517

62A 4.81 6 605

63A 4.60 6 591

e AT :

64A N s 4.85 6 591

65A 4.92 6 609

66A 4.83 1 603




73A/ N' NCH 4.98 1559 Ft~, N ~

I
O/ I N\ CF 74A N~ 4.86 1591 FONF/ \

4.86 6 593 NF~F 0HCO 0\l 76A
Na F L NOS CH 5Jfl HC 77A 4582 1
CHB HC 0

N

4.
539 NNF NF F/

Example R, HPLC MS ESIpos.
Structure

No. [min] | method M +H]}"
674 &L 478 | 1 587

i Q
68A é\i : \LCH 5.13 1 563

N 3

F OCL

[N :
69A 5\5\ 4.76 1 563

i Q
F
Q.
70A &L 4.81 1 581
F O
F
T1A 5.21 1 581
N
T2A I 5.12 1 575
N
F OOO\CH




O11/ 78A1 /| CF 4.92 1589 NNFN_ F //\ HC
-57- Exanple R, HPLC MS ESIpos. Structure No. [m n]
method [MtH ™ FHI H3C o \l 79A NN ND 4.57 1 582 F N
O, CH F OHICOHC\ I/ 80461 XF 2.38 3 495 N N~
~N FF HCOHC\ I/ 81A1 F 1.95 9 491 N N |

Example R, HPLC MS ESlIpos.
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
T7A 4.82 1 539
78A 4.92 1 589




FNCH, / H3G H3C 82A ' ~ Cl 1.97 9507 NN, F HCO
NC83AIl / ~Cl 1.93 9511 NNI FL"NI/ F HCO
HC\ 84A 1/ N"N H 1.90 9 487 F ONGCH, I/ -58-
Exanple R, HPLC MS ESIpos. Steggture No. [m n] nethod
[M+H ™ HCO/ 8AFI N\ CF, 4.87 1541 NN ~NH,

HC O\ 86A F CF 4.91 1T 567] \ N[N\~
Example R, HPLC MS ESIpos.
Structure
No. [min] | method M +HJ*
79A 4.57 1 582
80A 2.38 3 495
81A 1.95 9 491
82A 1.97 9 507
83A 1.93 9 511
84A 1.90 9 487
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92A CF 4.70 1 563 p NN F\ FNI1, N/ ° OF 93A
577 / NIN | INH/ F HC, 94A ~\ Lf 4.74 1 545 NN
FCNFI/ C% 0/ N\ CF3 95A 4.90 1 605 N N F Br

HO O/ NCF, 96A 4.83 1 563 F ~49. " f -60- Exanple R
HPLC MS ESI pos.

Example R; HPLC MS ESIpos.
Structure
No. [min] | method M +H]
91A 5.00 1 609
92A 4.70 1 563
93A 577
LCNS :
94A L ® 4.74 1 545
N ’
0 v
He, :
95A P8 4.90 60
P ) 1 5
N N’
F OU&
MCs,
L,
96A A 4.83 1 563
X




Vi

—
>
(@]

o

Structure No. [mn] ne [MH' HHCN/ C 97A/
4.82 1537 NNI FNCH 0 CH "O0\ 98A a 4.90 1
567 F~NCl H3 HCO 1553 / NIN '"1F
INC C | 100A N H NC¥% 0 1521 F N ~N KC, 01
102A " ~~ 4. 73 1 517 N F~N=IS 1/ | -61- Exanple Rt

HACCT VS BSIpos.
Example R HPLC MS ESlIpos.
Structure
No. [min] | method M +H]
o
Hg 0
ND\CI
97A N/)\N ~ 4.82 1 537
98A 4.90 1 557
99A 4.81 1 553
100A
101A 4.78 1 521
102A 4.73 1 517




S

Structure No. [mn] nmethod [M+ H+ 103A/ a 3.10 16
533 I)-, ON FONO ~Cr 5~0 | \ N~ C 104A "JN1
2.75 17 555 F L~NaCH I/ F O H HC \ C 105A CH
2.95 17 555 N~FON/ F ,0/ \éll- 106A 1 CF 4.74 1
545 F. N\ / F \l H COCF 4.93 1 541 NHC N

Structure
No. [min] | method M +HJ*

Example R; HPLC MS ESIpos.

H,

?Hs
H,C 0
0 Il
103A O 310 | 16 533
N/)\N/\ ’
F k/NUO\C

104A 2.75 17 555
105A 2.95 17 555
106A 474 1 545
107A 4.93 1 541
108A 5.08 1 575




107A 1 "I XONF HCO/ 1 <C \ 108A 1 / ~~ CF 5.08
1575 NNNI/ F 62 Exanple Structure R, HPLC M5

ESI pos. No. [min] nmethod [M+ H' 0 NOC,0/ | 109A
ICF 4.88 1 563 F NN- ON FSC¢.0 F 1 10A/1I N Z CF
531 / 4.54 1 [MH-HCI]' x HO "SCIO\ NCF~ 571 111A "

4541 [WFHHCH]

Example R, HPLC MS ESlIpos.
Structure

No. [min] | method [M +H]

109A 4.88 1 563
531
110A 454 1
[M+H-HCI]*
571
111A 454 1

[M+H-HCI]*




N

x NC C -63- Wirking exanpl es General procedure 1HIL:
Hydrol ysis of the guinazolylacetic acid esters 1.0

equi val ent of the quinazolyl ester are dissolved in

di oxane, and 5.0 equival ents of.gBN aqueous sodi um
hydr oxi de solution are added. The m xture is stirred at
8 rs, and after the reaction has ended
(Sﬁbﬁﬁﬁ ol ﬁagis noni t ored by anal ytical HPLC) the

m xture is concentrated. The residue is then taken up

i rGenatad praveduredHuHwldolvsis pihb quinihzndyladdtib¥dd eqbisor i c

acid. The resulting precipitate is filtered off,
mg; ed.m{th little water and diethyl ether and dried
1 RO HELepicof s ey Atee el gl Vi dirmenpds P 84U A, of N aqueous

t RBdiBmastRxida sl arR S dddd! TRE ﬁg(éﬁéwfxst %@fe@ g ?O%nfor 16 hours, and after the

Extrel ute cartridge, then was et hyl acetate,
f atdcbone Hasbgnded (the reactani io mooftored by hndlyticalt BPLCY the meixture is concentrated.

o Frifiedt i e W "hraBare PR aTbn s ‘Rl aid. e

( YedulRd plecitatvBé HREeddffONashd With 4 GAle Q@a'te{ ld?dl BRthY hdtaRS dried at room

of cyclohexane/ethyl acetate. Exanple 1
8-tEnpesatere 2unfley. hugh fvagramo pHtematiyelyl- the peacwithtaydah 18- filger¢d off through an

ot ani e AT
mpotify offthe preduceis mgt higls émigH, mmor&maﬁp berifiedAithérhy tidd HPLC on an
A L e i v
(MrH)' ' H NVR (400 Mz, CD3CN): S [ppn] = 7.59 (s, 1H):

7-%9@%1 1H); 7.37 (t, 2H); 7.02-6.95 (m 3H);

6.93-0. (m 4H); 5.24 (dd, IH); 2.98 (db, 4H); 2.91

(db, 411); 2.73 (dd, 1H); 2.54 (dd, 1H). -64-
{8-Fluoro-2-[4-(4-fluorophenyl)- 1 -piperazinyl]-3-[3-(trifluoromethyl)phenyl]-3,4-dihydro-4-

quinazolinyl}acetic acid
O
QYN
N CF,
49L\
N N/\|

Starting with 37 mg (0.07 mmol) of the methyl ester from Example 19A, the general procedure [H]

F

gives 29 mg (80% of theory) of product.
HPLC (Method 1): R=4.49 min
MS (ESI-pos): m/z = 530.7 (M+H)"

'H NMR (400 MHz, CD;CN): & [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 (d, 4H); 2.91 (dy, 4H); 2.73 (dd, 1H); 2.54 (dd, 1H).




Exanpl e 2
{8-Fl uoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[3-(tr

i fl uoronet hy])phenyl]-3, 4-di hydr o- 4-

qui nazolinyl }acetic acid O HOj&- NCF3 NN F N)aF
Starting with 695 ng (1.27 nmol) of the nethyl ester

f reganeiappl e 20A, the general procedure [H] gives 488

ny o of theory) of product. HPLC (Method 1): R-~=

4.59 mn M (ESI-pos): mz = 530.8 (MtH' 'H NVR (400
MHB-F1omg ENj-(4-Buprophehy > 1 pigtrzingl]-3HBi triflorbhe thy Bithefyl]-3,84djlydro-4-
7. Ogﬁ 6.1861}%5% ZH&n 5.26- 5.23 (m 1H); 3.60-3.52 (m
AHMIOIEYL°96 (" 4H); 2.75 (dd, 1H); 2.56 (dd, IH).
Example 3 C{ 8-Fluoro-2-[4-(3

- met hyl phenyl ) -1-pi peraggnyl ] -3-[3-(trifluoronethy])phe

nyl ] -3, 4-di hydro-4- qui
CF3 FNCH3 I / Staé'
met hyl ester from Ex hple
[H -65- gives 30 ng (90%
(Method 1): R 4.56

ener al procedure
¥ th of product. HPLC

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 (Method 1): Re=4.59 min
MS (ESI-pos): m/z = 530.8 (M+H)"

"H NMR (400 MHz, CD;CN): & [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-dihydro-4-

quinazolinyl}acetic acid

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




M5 (ESI-pos): mz
DVBO-d6): b [ ppn 7.64 (s, 1H); 7.53 (t, 1H);
7.44-7.34 (m 2H); 7.11-6.90 (m 3H); 6.72-6.59 (m
4H); 5.33-5.25 (m 1H); 3.52 (dbgs4H); 3.02 (db, 4H);
2.69-2.55 (m 2H, partially obscured by DVSO signal);
2.
8- I%Sgrgg)ng%b?%o(?gﬁ%’k ﬁfopé?/%uﬁtényl )-1-piperazinyl]-3-[3-(tr
i fl uoronet hyl ) phenyl ] -3, 4-di hydr o- 4-
quﬁﬂ’ia@d‘#’léthgd})aREMi.iﬁmimid HO/ Il \ \/ NCF3 F N\
Starting wwth 36 ng (0.07 mmol ) of the

ester fr .e 25A, the general procedure
WE#% kﬂ%é&%ﬁ@%‘lﬁt (Method 2) give 28 my (77% of
theory) of product. HPLC (thhod 1): R=4.46 mn M

(Dsgglgg(kow{ﬂé 1?&%%2‘1?9 R 7[{3{!3‘&7}? 6hgsNi>ﬁ)sg%?9t %744 -7.34 (m, 2H); 7.11-6.90

7. (45 3H)3871-6059 2i) 4HY .5138-529¢n, 1E) 3. SHIdb, &I5 B-08.(35 4H) 2.69-2.55 (m, 2H,

I S

8- Fl uoro-2-[ 4-(3-chl orophenyl ) - 1-pi perazinyl]-3-[3-(tri

flmhg%%x hyl ) phenyl ] - 3, 4- di hydr o-4- qui nazol i nyl }acetic
acl - OHO/ N\ CF3 / NXNF LN\ C

526.9 (MrH)' 'H NVR (200 Mz,
7 t

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

quinazolinyl}acetic acid

N CF
/)\
N N

CH

Starting with 36 mg (0.07 mmol) of the methyl 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 (ESI-pos): m/z = 542.9 (M+H)"

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




Starting with 38 ng (0.07 mmol) of the nethyl ester
from Exanpl e 35A, the general procedure [H gives 25
ng (66% of theory) of product. HPLC (Method 1): R 4.64
mn M (ESI-pos): nlz = 546.9 (é¢=H)+ 'H NVR (200 MHz,
DMSO-d6): S [ppm] = 7.66 (s, 1H); 7.52 (t, 1H); 7.38
(dd, 2H); 7.20 (t, 1H; o 7.10-6.78 (m 6H); 5.33-5.26
(m 1H); 3.51 (db, 4H); |B. 11 (db, 4H); 2.61-2.55 (m
2H). Exanple 6

{8 Fl uoro-2-[4-(1, 3- B@nzod) oxol

qU| nazol i nyl }acetic (§|‘:F3 N N~ F N xH
0 HStarting with 1ff 0 mmol) of %he nethyl
ester from Exanpl e SG € procedure [H|
gives 79 ng (46% of teory’)| of % HPLC ( Met hod
1): R4.44 min M (E 572(|\/Hr + -67-
"H NWMR (300 MHz, CDC13): S[ppn] ;
7.42-7.34 (m 3H); 7.03-6.89 (m 2H) (d, 1H);
6.64 (d, 1H); 6.41 (d, 1H); 6.22 (dd, 5.87 (s,
2H) 5.20-5.15 (m 1H); 3.59 (sb, 3H); .94-2.85 (m
2.59 (dd, 1H). Exanple 7 {

£l ﬁ%ﬂ}ﬁg%gutﬁ?)gﬁl ((g'r(])z qutﬁ%'}#tﬂ %st%' ﬁbglfj?ﬁaa %5#3 }ie}n(etraﬁ grocedurc H]

acgiees@5 mg (66% of theory) of product.

HPLC (Method 1): R= 4.64 min
MS (ESI-pos): m/z = 546.9 (M+H)"

'"H NMR (200 MHz, DMSO-dy): & [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-(trifluoromethyl)phenyl]-3,4-dihydro-4-

quinazolinyl}acetic acid

: (L~
\(:EOXH
O H
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= 4.44 min

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




HO/ FN\ CF N~NNF Starting with 42 ng (0.08
mmol ) of the nethyl ester from Exanple 21A the general
procedure [H gives 34 ng (76% of theory) of product.
HPLC (I\/Iethod 1): R=4.63 mn MN3.(ESI-pos): mz =
530.9 (M+tH)" Exanple 8

G r e

ip?{gﬂé#g‘z N][Iéi%&fkg 5( %?‘ﬁﬂo%mﬁ h)l/ﬁ)’) p'/l§12ezf§11 mél@ 60%93?&“‘ 2H); 6.79

4(d mu) ﬁﬂ@ﬂ 'lmi»)i ¢.4cel nH); EﬁCZZOKdBLyldDOSBﬁ @! b 5Q0-5HO (El /lH) \3 59 (sv, 3H);
F -68- Starting with 350 ng (0.64 nmol

th7e9‘b%§%§mf5?%’r3%ﬁ5ﬂl}ﬁ 22A, the general procedure [H]

gives 284 ng (83% of theory) of product. HPLC ( Met hod

D¢ Te 4 93 mnI\/B(ESI-pos) mz = 530.8 (M+tH HC1)'

' 00 MHz, CD3CN): S [ppm = 7.62 (s, 1H);

7.51-7.48 (m 1H) 7.43-7.41 (d, 1H); 7.26- 7.23 (m

1 H)6;Flilor62-[6-(9 Budropheyl)- 1-pﬁ)cﬁimﬁl]-85[3-(ﬁﬂu&bh1€th§1)p&13n)(l}m4 dihydro-4-
1H): 3.55 gsb 3H); 3.02-2.99 (m 1H); 4H) ;
2 cglglag&@yl} oqulc acid

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)pheny!]-3,4-dihydro-4-
quinazolinyl}acetic acid hydrochloride




Exanple 9

{8-Fl uoro-2-[4-(3-net hyl phenyl ) - 1-pi perazinyl]-3-[3-(tr
i fl uoronet hyl)phenyl]-3, 4-di hydro- 4-

qui nazol inyl }acetic acid hydrocldgaride O HO N/ CF
NN F O CH3 x HO ~ Starting with 1.10 g (1.93 nmnol)

F{_ﬁtﬁrﬂﬁg &5k 850 fn% QTEHRRD! o8 ttRBbter £ Egﬁé}ﬂg %%Ad?}(eo%%gﬁkﬂ (P?ocedure [H] gives

ives (91% of theory
H@4$&ﬂﬁﬂﬁﬁfdmomﬂ0hnahmtoners by Method 4, the product
IS obtained as enantiomer A HPLC (thhod 1): R 4.68

= 526.9 (MrHHCI)' ' H NVR (400
MJEPL%%%dBOSQ' p?g;mm 7.61 (s, 11-1): 7.49-7.38 (m
710689(m 4H): 6.71- 6.65 (m 3H); 5.26 (dd,

1 3-2.95 (m 4 2.76 (dd,
WS(@SI?%Sﬁnﬁ%ﬁﬂS&%H%I)? 3|—|) (Exanlrgil)e TR (

8- Fl uoro-2-[4-(3- nethoxyphenyl)
- PHOVBAHOHMHZ3CPEN)L 8 { rfplrn]mbﬂ?ﬁedshm)) pEBAYR 31 H); AidBydin dd, 1H); 7.26-

e AL TBER O M S G o2

759%90[@]’ )4]H{?f2 gohadasher from Exarrpl e 26A, the general
proce ure gi ves

Example 9

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

quinazolinyl}acetic acid hydrochloride

él@

x HCI

CH3

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-HCl)"

'"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- {

I




344 nmg (72% of theory) of product. HPLC (Method 1): R =
4.48 min M5 (ESI-pos): mz = 543.0 (MtH-HC )" 'H NWR
(400 MHz, CD3CN): S [ppnml = 7.61 (s, 1H); 7.49-7.38 (m
3H); 7.14-6.89 (m 4H); 6.47- 6.2 (m 3H); 5.26 (dd,
1H); 3.72 (s, 1H); 3.60-3.54 (m 4H); 3.07-3.00 (m
4 1 (dd, IH. Exanple 11
gauﬁn%glr% }%?Qrc_ab'a')h?dragl}lggdg nmet hyl phenyl ) - 1- pi per azi nyl ]
-3 [ 6- nethoxy 3-(trifluoronethyl)-
phenyl ] - 3, 4- di hydr o- 4-gui nazol i nyl }acetic acid
hydrochloride O | H3 ON/ IICF3 NN F CH3 x HC
Starting with 1.03 gD f the crude product
of the ester fron1Exaan general procedure
[H and chromat ogr ap 38 0r g Met hod 5 fol | owed
by di ssol uti on of Or odNCt 0- 1'@Fget hanol / 1N
hydrochl oric acid e e aporatlon of the sol vent
give 283 ng (22% O drochlorlde HPLC
(Method 1): R =4.58 mn NB ( Sl-p s) mz = 575.2

( MtH HC1) + ' H NVR (400 MHz, pﬁ]o—817(s
0.66H);: 7.69 (d, 111); 7% H7.24
(m 2H): 7.16 (d, 0.6H) 9704 ;5333527
5.12-5.06 (2x m | H); 408335(m 3.69 (s, 3H);

3.30-3.22 (m 1H): 2.80-2.76 (m 1H): 2.25 (s, 3H).
Exanpl e 12
{ 8Sthiltiug with 237 hg((@.79 ol )oof Brersstehfrom Emybl} 20A phogsmeral prpdelure [H] gives

|quoronEthyI)
%%W%n&%(ﬂ’ﬁ)%gl?eﬂVéP radueli nazol i nyl }acetic acid
hydrochlorlde
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 (4d, 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
ISP
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




oOCH3 HO/ Il \/ NCF3 N NFNCH3 x HCO f / F C

Prior to the separation of enantioners, 268 ng of the
hydrochl ori de from Exanple 11 are taken up in

di chl oronet hane, and the organi cyphase is extracted

twice with saturated sodi um bi carbonate solution. The

COj e ')

i roR s BRUBHRIESER il e SEbEAG (RO bk 2830¢ (3% of theory)
ovafthydrodhlomdesul f ate and filtered and the solvent is

renoved under reduced pressure. This gives 204 ng (86%

of r ‘the free base. Using this material,
se%g&§&Wé%mgb' ENtMBners (Method 4), re- purlflcation
by preparative HPLC (Method 5) and subsequent

dlﬁgqt Jkgpnpg ghngquqgg+ln nmet hanol / 1N hydrochl oric

acid and re-evaporation of the solvent gives 80 ny
(78@6of t heory) of enantiomer A HPLC (Method 6): R

4. SENMRN(4MEMEESCDR@N): 5 [npre] = 8575s,2). 6. 690, 'TH);H.MVR30 (m, 1H); 7.27-

(if?& @né@)c?gg\a rﬂ&%%%f’“éﬁ‘ %é) 3 B 27225%-57061(89 ( OlH) 4.08-3.35 (m,

0 th)ssi g%ﬂ%&b 3(211(n'_1|52l'ﬁ)32580§276§m2ﬁ%52§-%s 5Hg7 (2x m
1H); 2 77-2.72 (m 1H); 2.24, 2.23 (2x s, 3H). Exanple
13§¥ample 12

8- Fl uoro- 2-[ 4- (4-fl uoro-3-net hyl phenyl ) -1| - pi perazi nyl ] -

o 12n B D ARSI Daokiaginyl) 2 [6-methory (i uggomethy)-

HQHenyl1{>B{3-dihydro-4-quinazolinyl} acetic acid hydrochloride

é\im

x HCI

CH3

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): R=4.66 min
MS (ESI-pos): m/z = 575.2 (M+H-HCl)"

'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,




FNCH3 x HO Starting with 183 ng (0.34 mmol) of the
crude product of the ester from Exanple 28A the
general procedure [H and chronat ography according to
Met hod 5 foll owed by dissol utiariof the product in

met hanol / AN hydrochloric acid and re-evaporation of the

s % af Y11 | phA .
BEE T Nehod Ty O B el RESRLE 11:807 (et 260h B4 S30 (o ax; 3.68
( N&BHBJJG133+3 24—(nt\,IN/H) (40 M, 1BD2ACN) 2.28(xpp3H). = 7. 69-7. 42

(m 4H); 7.25-7.06 (m 5H); 6.93-6.78 (m 1H);

5.24-5 , 5.06-5.03 (2x m 1H); 4.00-3.35 (m 8H)

3. 1 (m 1H); 3.01-2.77 (m 1H); 2.34, 2.20 (2x

s, 3H); 2.26 (s, 3H). Exanple 14

{ %gﬁw 914(4- ﬂu&§3mﬂ}%}éﬂhﬁﬂ¥ip}raﬂmﬂﬂ PS6-AEBY-3 - ehly BheR -3 4-

t hoxy-5-(trifluoronethyl)

didihydroeh- mlwpmyﬂ@p«ttnymﬁéﬂa@wldom| d 72 0O CH3 HOO/ 11
\W\/~ NCFNN FN\ OCH3 At roomtenperature, 179.6 ng
(4.49 mol ) of sodium Iaydro&_pe are added to 878 ng
(1.5 mol) of nethyl
{8-fluoro-2-[4-(3-mnet
t hoxy- 5- HO

hiX ph@ny - pi perazinyl]-3-[2-ne

0- 4- qui nazol i nyl }ace

tate (Exanple 31 A X8RS and the

m xture is stirred . The pHis then
adjusted to 4-5. T i S iltered of f, washed
with water and dri edyunde recNJced pressure. Yield: 801
mg (93% of theory) MHPLC (Met hQ/l)N' R 4.5 nip

3

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-HCl)"

'"H NMR (400 MHz, CD;CN): 8 [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-(trifluoromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl}acetic acid




M5 (ESI-pos): mz = 573 (MtH)' Exanple 15

{8-Fl uor o- 2-[ 4- ( 3- net hoxyphenyl ) - 1- pi perazi nyl ]-3-[ 2- ne
t hoxy-5-(trifluoromethyl)phenyl]-3, 4-

di hydr o- 4- qui nazol i nyl }acetic acipd O H HO kfl N CF3 N
F NO-~CH3 After separation of enantioners (Method 11)
of 500 ng of racemate Exagp e 14), the crude product
[ i fi bgr aghy on silica gel and then

di ssol ved in I N aguegds _sofiu dr oxi de sol ution and
extracted wth di e'('lﬁ’yl el her. ow ng acidification
with I'N hydrochlorig -734 aci e product is filtered
of f and dried undg e . ecF. Yield: 105 ng
(21% of theory) mz = 578 (MH) " 'H NWR

(300 MHz, DNMBO- d6 = 2~4-2.5 (m 1H: 2.7-3.1
(m 5H): 3.3-3.6 (m[ 4HP" 3.7N}(§%3m; 3.7-3.9 (sb,
4 (

3H); 4.8-5.05 (Sh, %H); 6'3_6L(wkf 2H); 6.4-6.5 (m
1H); 6.8-7.65 (m 611); 12.5 , ! N@qqively,
the target product is obtained by reg g the 3

enantionerically pure ester from Exa e 43A accordi ng
to the general procedure [H . Starting™with 111 g (0.19
nol) of ester, 69 g rr (63%of theory) of target

pr 279 ; i i
o R A S e (R ey mate e A0S (1.5 mmol)
medfhoxy- 5- (mathyll | uor onet{8vihgrpi2e[Ay3-neBiodyphenyl)-1-piperazinyl}-3-[2-methoxy-5-
(- di (Itjr\{t?uro?(;rrf'e_t}%}blpﬂgg 13|,£Xiu£gﬁ-tqlu§1az%?ilnﬂ}éc):etgtlée (Exall_rlr(l%lcla\l 3{A)I }n% 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-(trifluoromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl}acetic acid

Hy

¥
0

0
SPQL
N CF,

P

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 1N aqueous sodium

hydroxide solution and extracted with diethyl ether. Following acidification with 1N hydrochloric




*LN-LNF NF F 1In 40 nil of dioxane, 881 ng (1.49
mol ) of nethyl {8-fluoro-2-[4-(3,4-difluorophenyl)-1
pi perazi nyl]-3-[2-net hoxy-5-(trifluoronethyl)phenyl]-3,
4- di hydr o- 4- qui nazol i nyl } acetat/g- (Exanple 32A) and
178 ng (4.46 nnnol) of sodium hydroxide are stirred at
506 df Bk prodl@y Fe = i djsf i with I'N
Ny %’r%%@i&éﬁd ?ﬁ@gﬁ"r‘gﬂtﬁ@* feledprian. Wit N
suction, washed w th water and dried under reduced
présidul® mev2éYodf thedsy) ng (90% of theory) HPLC (Met hod
1): R4.5 mn WM (ESI-pos): mz = 579 (MtH)' -74-

17 +
g§a§@%§6p§3%25(§p4pﬁﬁpluorophenyl)-l-piperazinyl]-3-[2-
met hoxy-5-(trifluoronethyl)phenyl]-3, 4-
dit - i [ . I £1 a0 %" .
e P o AP S D T 535 m ar 3
( Net3DB.2-2P (af 31H09.8:#)5((6, 86); 63e6.9 (ngRH);dckebd (e, 1H)EK &Tm@5em, 6H); 12.5
16%, he crude product is purified by chromatography on
si(P% "gel (dichl oronethane, dichl oronet hane/ net hano
20:1, 10:1), dissolved in I N aqueous sodi um hydroxi de
S A [tk a@ie 1PNl t@34tMAEARE is\bBtdinddl B PoaktirRt METenadtdh@Scall) pure ester from
hydrochl oric acird the aqueous phase is adjusted to pﬁ
4-Examplgdd Arapeording tothe gqneral progedrmedHp {Startingawithetl 1vg (OH9 mol) of ester, 69 g

' & duce . Yield: 86
(To5h of Bl ARG S0 iy 0

Example 16

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

o)
ISR G
N CF

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-dihydro-4-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)"



( "HNW (300 Mz, DMSO-d6): S [ppm = 2.6-3.1 (m 6H);
3.25-3.6 (m 4H); 3.75 (sb, 3H); 4.85 (sb, 1H);
6.6-6.7 (m 1H); 6.7-7.7 (m 9H); 12.5 (Sh, 1H).
Exanpl e 18 { -74 -

8- Fl uoro- 2-[ 4- (4-fl uorophenyl)-1-pi perazinyl]-3-[2-neth

OXYanipd {7 f | uor omet hyl ) phenyl | - 3, 4-

dig‘/ry%pgﬁr- = qui nazolinyl }acetic acid -75- OCH3 HO/ Il N

CF3 NNF NF In 800 m of dioxane, 15 g (26.11 nmol)

?f {8:?11@9!-!2-[4-(3 ,4-diﬂuo?olpheny1)-1;]piperzltz)inyll]%-[2-methoxy—5-(ltr]iﬂuoromethyl)phenyl]-3 4-
8:.fluoro-2-[4-(4-fluorophenyl)-I-piperazinyl]-

3-‘j[llﬁxdFPe'%‘ﬂW§/J-°§9 1186649456 onet hyl ) phenyl ] - 3, 4- di hydro-4-q -

ui nazolinyl }acetate (Exanple 30A) and 3.13 g (78.32

mrol ) of sodi um hydroxi ¢g aregpstirred at 50C for 4

hours. Foll owi ng distilllptivéd 3renpval of the sol vent,

the residue is dissol ved of water and

acidified and the prid@i pi th ltered off with

suction. The product is wap wat er and dri ed

under reduced pressyf ' NS Yok 99% of theory)

HPLC (Method 1): R (ESI-pos): mz = 561

(MrH) ' Exanple 19 Z

8- Fl uor o- 2- [ 4- (4-f1 uofopheMyl ) -N- pi per azi nyl ] - 3

-[ 2-met hoxy-5 -(trifl rporomethyl phegyl] -3, 4-

di hydr o- 4- qui nazol i nyl }acetic ac FN / 11CF3
FN\ /

m 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), dissolved 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-de): 5 [ppm] = 2.6-3.1 (m, 6H); 3.25-3.6 (m, 4H); 3.75 (s;, 3H); 4.85
(sp, 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




F 14.2 g (25.33 nol ) of racemate (Exanple 18) are
separated (Method 13). The crude product is dissolved
in 250 nil of 0.5N sodi um hydroxi de sol ution and then
purified by extraction with dietshyl ether. After
acidification of the aqueous phase with hydrochloric
acid, the product is -76y; filgered off, washed with

wat er and dried under rdpuced pressure. Yield: 5.85 g
(41 % of theory) M5 (E pos 0 561 (M+tH)" HPLC
(Method 1): R =4.5 nf@ ' H\NWR , DMBO-d6): S

[ ppm] = 2.6- 3()(m GW 3] 3-3. 4H); 3.6-4.0 (Sb,
3H); 4.8- 5.2 (sb, ¢ ; 12.2-12.8
(sb, 1H). Alternati the target product is obtained
by reacting the ena PR |
Exanpl e 42A accordi ngJto tNe g

procedure [H].
er, 96 g (81% of

xanpl e 20 {
| 1-3-[2-neth

theory) of target pro-uct are obtai
8- Fl uor o- 2-[ 4- (3- et hyl phenyl ) - 1- pi per §
oxy-5-(trifluoronethyl)phenyl]-3, 4-
di hydr o- 4- qui nazol i nyl }acetic acid O CH3 HOF~ f\/~ i
NCF3 NN CF N \ CH3 In 40 ml of dioxane 892 ny i
(1.56 nnnl% of ¥ {8 fl uaro- 2- [4 (3-ne ‘ylphen

1- Ibi8B(é}négf oxape, 515 g( 6.11 mmol) of methyl {8-fluoro-2-[4-( ﬂuorophenyl) 1-piperazinyl]- ;

[¥p Y I
. nag : gﬁ%tn 5 é%f(ﬁ:&edtt%@ééwﬁag r;ptwt alngtﬁg)m %11; é&zo%nﬁztaégte ; (fkatgnﬂle 30A) and
nipl 3) g GF8. ﬁadmuhtotﬁwﬂmm ihgidrozide alstsrtlrrﬁdsalt Hecsoct hcms Following distillative

94 b YD PR Sl 5 Mk e e e
hyislfinerd off iwathaadtidn. Tiﬂa@rdmady@tshh@wfth Waer &d deikd uaiedredi@a pressure.
washed with water and dried under reduced

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

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 purified by extraction with
diethyl ether. After acidification of the aqueous phase with hydrochloric acid, the product is

S



pressure. Yield: 788 ng (91% of theory) MS (ESI-pos):
mz = 557 (MtH)' -77- HPLC (Method 6): R = 4.5 mn
Exanmpl e 21 {

8- Fl uor o- 2- [ 4- ( 3- et hyl phenyl ) - I7gpi perazi nyl ] -3-[2-neth
oxy-5-(trifluoronethyl)phenyl]-3, 4-

di sef e Lk (EEALYA ' ' $N+" ) aCF3
N TR A A GRRRAG BRI Vet nod 1)
is carried out using 500 ng (0.9 nmmol) of racemate

( EXmhipb 85 24 1% dftbeary)lude product is then dissolved in IN
aqueous sodi um hydroxi de solution, the solution is

ext d wth dierhyl ,ether and the aqueous phase is
aé}dgzﬁ d 0(5)0%%15&@{4%9 IN hydrochloric acid. The
product is filtered off with suction, washed wth water

angpit (eshetfieR, = 4. ¢dced pressure. Yield: 104 ng (21%

of theory) M5 (ESI-pos): mz = 557 (MtH)' 1H NWR (400

MHz, DMSO-d6): 8 [ppm] = 2.2 (Sb, 3 H); 2.35-2.5 (m

1HH, NIIRG460 MHznPMBO-J): &3pBm] 3 2/6-3im, £HDY) 3.3-3.68m( 41); 335-4.0 (s,, 3H); 4.8-

105 ot Jab 80 W B B A0, T+ 6877 (m 7H

8- Fl uoro- 2-[ 4- (4-fl uorophenyl)-1-pi perazinyl]-3-[6-neth

OXXHe3nAREY! HRNERH product-id oPUBIED b reddthd) 8% OdnaYdInteREAL Fure ester from
acid hYdrochIorlde-78- O [) H3 N/~ C
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-methylpheny!)-1-piperazinyl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-
dihydro-4-quinazolinyl}acetic acid

0 H,

¥
0

HO J\j@\CFa
N N/ﬁ
l\/N CH,
16

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)"




N'NF N x HC )aF Starting with 621 ng (1.15 nmol) of
the ester from Exanple 29A, the general procedure [H
and r purification by preparative HPLC (Method 5) and
coevaporation with methanol /1N .ydrochloric acid give
330 nmg (51% of theory) of product. HPLC (Method 1): R

4. 98 WethR BB P98y Mz = 527.0 (MrH-HA )" Exanpl e
23

{8- Fl uoro-2-[4-(4-fluorophenyl)-1-piperazinyl]-3-[6-net
hokxanfple?l or ophenyl | - 3, 4- di hydr o- 4- qui nazol i nyl }aceti C
acid hydrochloride OCH3 /~ N C $N-~N F xHC

r 0. Q6 nmo f racemate fr

R e Roxyér(ﬁg}@m%w@ﬁkenyl 34
(l\@mm@m%qn wesagnt di ssol ution of the product in
nmet hanol /"IN hydrochloric acid and re-evaporation of

the solvent give 174 ng (50% of theory) of

hydrochl ori de. HPLC (M4 hodCH,;: R = 4.51 nmin MS
(ESI-pos): mz = 527.1 )+ -79- 'H NMR (400 MHz,
CD3CN): S [ppm =7 ~N19-7.11 (m 2H);
7.01-6.94 (m 4H); .87-6.83 MH); 5.08 (t, 1H);
3.67 (s, 3H); 3.56 (= ) ém 5H); 2.72
(dd, 11-1). Exanp

The separation of enantiomers (Method 13) is carried out using 500 mg (0.9 mmol) of racemate
(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
hydrochloric 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-dg): 8 [ppm] = 2.2 (sy, 3 H); 2.35-2.5 (m, 1H); 2.6-3.1 (m, 5 H); 3.3-
3.6 (m, 4 H); 3.8 (sb, 3 H); 4.9 (s, 1H); 6.5-6.7 (m, 3 H); 6.8-7.7 (m, 7H); 12.6 (sp, 1H).

Example 22

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

quinazolinyl}acetic acid hydrochloride




{8- Fl uoro-2-[4-(3-fluorophenyl)-1-piperazinyl]-3-[2-net
hoxy-5-(trifluoronethyl)phenyl]-3, 4-

di hydr o- 4- qui nazol i nyl }acetic acid OCH3 HO/~ f \/ N
CF3 (- / N“\N~F N\ F 1In 15 mg_of dioxane, 117 ny
(0.2 mmol) of nethyl

{8f|uor02[4(3fluorgphentl|_r 1- pi perazinyl] -

3-[2-nmet hoxy-5-(trifluo rrethy3)phenyl] 3, 4-di hydro-4-q
ui nazol i nyl }acet at e ( Exakpl e(34 are mxed with 0.61
m of I N aqueous sodi@m hy | ution, and the
mxture is stirred at_50C |for rs. After r enoval
of the solvent, the S ) in water and
the mxture is adj} g IN

hydrochl oric acid. § is filtered off with
suction, washed withyYwateN andN'drigd under reduced
pressure. Yield: 76 (67% of theorly) HPLC (Method

1): R=4.6 mn M (ESI-pos): = \R6 \HH) '
Exanmpl e 25
{8- Fluor02[4(3fluoropheny|) 1p|pel]-3-[2-met
hoxy-5-(trifl uoromethyl)phenyl]-3, 4- F

di hydr o- 4- qui nazol i nyl }acetic acid -80- 0 CHa HO N CFa

N''~NF NF
Starting with 621 mg (1.15 mmol) of the ester from Example 29A, the general procedure {H} and

purification by preparative HPLC (Method 5) and coevaporation with methanol/IN hydrochloric
acid give 330 mg (51% of theory) of product.

|
{
HPLC (Method 1): R=4.58 min l
MS (ESI-pos): m/z = 527.0 (M+H-HCI)"
Example 23

{8-Fluoro-2-[4-(4-fluoropheny!)-1-piperazinyl}-3-[6-methoxy- 3-chloropheny1] 3,4-dihydro-4-

quinazolinyl}acetic acid hydrochloride

o)
= I L
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-HCI)"




52 ng (0.09 mmol) of the racemate (Exanple 24) are
separated into the enantioners (Method 13). The crude
product is then purified by chromatography on silica
gel (acetic acid, dichloronethane/ nmethanol 10:1) and
dried under reduced pressure. Yield: 12.3 ng (24% of

0 ol LR B of UL Koo .

2. BSH€.85 (mh,/2H)15-D3 (taHz 3361(s(3H) 556(5 zBH)33 33@ 9(2'(% ﬁﬂ)mﬁ(& 1H).

(sb, 3H); 4.8-4.9 (m 1H); 6.45-6.6 (m 1H);

( 2H); 6.8-6.9 (m 2H); 69871(m1|—|) 7176
xample 24> 4 (Sh, 1H). C Exanples 26 to 34 and 36 to

89 of Table 2 can be prepared fromthe correspondi ng

ft fﬁlh&g-z 494 m,m@ge LSS ema gggg th%egggygl%gu @Pﬁe By1)-3,4-

[ rdlﬂ')albd-e-qﬁmazoaﬂyl}it}aﬂm ®id? I\/bI ecul ar Starting Exam Rl
HPLC Structure weight material M5 pie No. [mn]

Met hod [g/ nol | Exanple E HC / 561 1\ N\ CF N ~k
26 ~ 597.0 50A 4.53 1 | 3OCI—|6HC1]+ HO 556 27
NN/ 1/ N-NI CF 5920 1A{322 [ MtH-

In 15 ml of dioxane, 117 mg (0.2 mmol) of methyl {8-fluoro-2-[4-(3-fluorophenyl)-1-piperazinyl]-
3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydro-4-quinazolinyl}acetate (Example 34A) are
mixed with 0.61 ml of 1N 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 IN 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



N

ﬁﬁ@a..
or

HCl " 1 HO] F C552 28 1/ CF 588.0 52A 4. 36
HCl]+ HGHo / 1572 29 "" 1\ cF, 608.4 53A

[MFH / N NI HC]+ 1/ x HO HO F 548 30

, 584.9 54A 4.54 1 [MWH/ N1 /. FONHC]+ z

/| F -82- Mdlecular Starting Exam R, HPLC

ure weight materialAM5 Qe No. [mn] Method

] Exanple Ho i | 5 3" "F 604.0 55A 4.27 1

o)

oz,
Q-3

—_——+

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-dg): & [ppm] = 2.35-2.5 (m, 1H); 2.7-3.1 (m, 5H); 3.3-3.6 (m, 4H); 3.8
(sv, 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 (s, 1H).

Examples 26 to 34 and 36 to 89 of Table 2 can be prepared from the corresponding starting
materials using the general procedures [A] to [H], and Example 35 can be prepared as described
below in Table 2.




—

~0~~ HO ]+ x HC

HOo | \ NO 538 p/ 32~ 537.5 56A
4.30 1 [MFH' F N | \

~F Ol NnCN 518 33 | - 517.5

57A 4.28 1 F [MH + I\F~ HOF 1 \ N" 538 34 537.5
58A 4.41 1 F I \ OTC [M+H + HQgH29 35 - NJ-N 565.0 89
4.47 1 [MH OHx HG\ HO]+ FHO549 36 F1 iN\ CF
5 OA 4.61 1 [MH F N ON 1]+ X HC | -83
bie
E Molecular | Starting R HPLC
Xam-
Structure weight material t MS
ple No. [min] | Method
[g/mol] Example
HO F.
X 561
N CF,
26 N/)\N 597.0 50A 453 1 [M+H-
: k/ Onen, HC'
o /@\ 556
HN N CF,
27 N/)\N /\ 592.0 51A 422 1 [M+H-
X HCI ‘v"\©\ HCI
F
Q HO N):jl\ 552
28 | ™ L ~ o 588.0 52A 4.36 1 [M+H-
N N
CH, HCI) ;
x HCI N\ED/ ‘\
|
0 f
HO Q\ 572 i
29 | "N /)"\ ©Fs 608.4 53A 437 1 [M+H-
N N
O o HCI
x HCI \©/
HO' Fj@\ 548
30 /)N\ CFs 584.9 54A 4,54 1 [M+H-
N
O HC1]
x HCI \E:L
F




Mol ecul ar Starting Exam R, HPLC Structure weight
material M5 ple No. [mn] Method [g/nol] Exanple 0 HO

/ " 503 37/ N-502.661A4.6 1 MH+ [] I~/ F 0
~H, HOO/ | N)aCF 591 38 | / 539.6 62A 4.6 6 " [ MH| +
FNI ~OfCH C/ F I~HOO/ ~I 591 39 ( CF, 590.6

G3A 453 I/ N[WHF F I CF [ F

E Molecular | Starting
Xam- R HPLC
Structure weight material t MS
ple No. [min] | Method
[g/mol] Example

HO Q 568
31 raN /JN\ 604.0 55A 427 1 [M+H-
N N

CF,
o sy
x HCI
?H:
)
HO
PO S35
32 N/J\N 5375 56A 4,30 1 s
I\/N (M-+H]
|68
H3
y ‘?’I)
N CN 518
33 PR 517.5 57A 428 1 .
NN ) [M+H]

F
- ND\D, 538

34 PN 537.5 58A | 441 1 T
+

HO /@\ 529
N CF

35 PY /\I 565.0 89 447 1 [M+H-

oH k/N\©\ HClJ*
x HCI
F

AL >
F
36 \ cFs 584.9 60A 4.61 1 +H-
N/)\N/\ [M
L

N HCl!
x HCI \©\F




9/ 401 O" CF, 576.6 64A 4.5 6 577 ["/~
F~N~f I~C/ F IFHo 9/ 595 41 1 CF 594.6 :
6/ N~[MH+ FONI F/ F cl~ HO999 / I I |

65A 4.5 ,
42 | CF 588.6 66A 4.4 6 589 "_sMtHl+ F | ~ O-CHa .
-84- Mol ecular Starting Exam R HPLC Structure weight
neteri gtV pie No.—[mn—vethod—tgfnot—ExarmpteT1+HO-3
/| 572.4 67A 4.5 6 573 Molecular | Starting

Exam- R, HPLC
Structure weight material MS
ple No. [min] | Method
' [g/mol] Example
(o}
IO
N 503
37 N/)\N/\ 502.6 61A | 46 1 . |
F L [M+H] |
o] ?H, K
AL
- N cF, 591
( 38 Py 590.6 62A 4.6 6 .
, NN [M+H]
F k/N o
CH,
s
(o] (]:HJ
HO °
591
39 )“\ CF, 590.6 63A 453 1 .
NN [M+H]
F K/N\©:o\
CHy
F
i
N CF. 577 ;
40 g ) 576.6 64A 4.5 6 VT ;
NT N + '
Q0 |
( L ,
' ?
HO s !
Njij\cl: 595 3
41 _ : 594.6 65A 4.5 6 : NHT :
N~ TN + |
e T
|
F i
|
R |
S. ;
HO I ] i
42 J_ .= 588.6 66A | 4.4 6 et |
NI ' ' [M+H]"
F K/”\OO\CH,




'd, NF[MH+ 4311 ~F I/ COCH3 Ol HOH 549
44 " CH 548.6 68A 4.9 11 \,, XL "" [MH+ FF HOI \
N\ CF, 549 45 F NN F 548.5 69A 4.67 1 M+rH + I\ [ ]
/| FHO/ 1 N\ CF 567 46 566.5 7A 4.60 1 F " F [ MtH] +
I\ F/ F OH\ N\ H 567 47 ~~566.6 71A 4.9 1"
[WHJFF 7 F O
Molecular | Starting
Exam- R, | HPLC
Structure weight material MS
ple No. [min] | Method
[g/mol] Example
oHy
S,
HO
Nji)\crf 573
43 _ ~ : 572.6 67A 4.5 6 T
N N +
I @ . [M+H]
o ¢
HO ©
SO 549
44 Y CHBCHJ 548.6 68A 49 1 IM-HT
NN +
R
£
HO
N/©\CF3 549
45 N/)\N/\ 548.5 69A | 467 | 1 .
o > [M+H]
F
HO' [ ]
46 J - 566.5 70A | 460 | 1 367
0Ly o
F F
oH
HO °©
CH,
47 T 566.6 71A | 49 1 367
NPy o ) ) +HT
I O i [M+H]
L
¢
HO 0]
Njg\ﬁ’cm 561
48 7 ™ CH, 560.7 72A 4.8 1 MAHT
+
U S M}




HO/ I ~561 48 1/ ,NCH " 560.7 72A 4.8 1 MH +

-85- Mdlecular Starting Exam R, HPLC Structure wei ght

material M5 ple No. [min] Method [g/rmll Exanple N cl'

545 49 F~ cN 544773A5015%XI+ I, Ops NO S |
4.6 1

~ICF, 577 C50 F ~~~ F 576.6 7 MtH |~ LNfI :
SFO—S51+—+ 58575A4.1[!‘v’!+ 0—NONESB—561
852 532]6 76A 4.6 1 [ M+H| M\(l)lecugl}k OSthing
Exam- R, HPLC
Structure weight material MS
ple No. [min] | Method
[g/mol] Example
49 ' 544.7 73A 5.0 1 >
CH, . .
N/\' [M+H]"
(o} ?H:
SV E\
CF, 577
50 fkm 576.6 74A | 46 1 .
o} ?H!
I
51 d . ° 578.5 A | 47 | 1 >
N SN : : +
o] ?H,
N - 561
52 A 532.6 T6A 4.6 1 .
NN [M+H]
F k/N\©/0vCH,
o] ?H,
O.
HO
Nj::\cn, 525
53 Nél\N 524.5 T7A 4.5 1 .
F Q:C» ]
G
(o)
HO'
NKJ\C% 575 -
54 N,)\N 574.6 78A 4.7 1 .
S QP [M+H)
) |
H,C




NaC~ 525 53 ~N~ 524.5 77A 4.5 1 [MH F F I~ HO N

Cr, 575 54 NN 574.6 78A 4.7 1 MM H F F [ ] -86-
Mol ecul ar Starting Exam R, HPLC Structure wei ght
material M5 ple No. [mn] Methog [g/nmoll Exanple F~
HO O Dal 55 "0' 567.6 79A 4.3 1568 F " [MH + 0, CN
Fr—HONC+—56—t+—F494580A2—++—310—495—FfM-H+—HO
! S}S:: I\l NF 491 Molecular | Starting R
Xam- HPLC
Structure weight material t MS
ple No. [min] | Method
[g/mol] Example
o} ?Hz
104
568
55 P e 567.6 79A 43 1 .
N N/\l [M+H]
¥ k/“\@o\cﬂ
F
HO e
ND\F 495
56 P 494.5 80A 2.77 10
N N/\ [M+H]
F k/NO
F
HO HC
BON "
57 A 490.6 81A 1.94 9
N N/\ [M+H]"
F k/N\©/CH‘,
HO H’cIj
58 1 __° 507.0 824|197 | 9 307
Y ' ' [M+H]"
F k/N\©/CH,
H,C
HO'
Nj©\0| 511
59 NA 511.0 83A 1.93 9
Y MH]*
S
F
HC
HO'
ND\:H, 487
60 z 486.6 84A 1.90 9
F N\O/CH,




57 1 490.6 81A 1.94 9 N~ [MtH NF
507 507.0 82A 1.97 9 " N [ MtH|
511.0 83A 1.93 9 MMHF [ ] HO
| 486.6 84A 1.90 9 F [M+H + \
Starting Exam R, HPLC Struct
. [ - | N Ql‘ 5’)7 6

CN HO ~C \ 58 C
+ HC I \ NCI 511 59
HOIl \' \ NcH 487 60
_da_-87- Mol ecul ar

e weight material M
Y C

AL L 3 ] I la <l [ ey | L.
e—NoT—mnt—Method—tgrnot =X N —f 1

826.5 85A 4.69 1 [MrH + NFrpHO 1L E N &L OF. | 547

Exam- R, HPLC
Structure weight material MS

ple No. [min] | Method
[g/mol] Example

61

o8}
F N cF, 527
b0

526.5 85A | 469 | 1 .
k/N\©/CH [M+H]

[M+H]"

9
HO
F\é\i\u/g\w, 547
62 N,)\N/\ 545.0 86A 3.57 8
k/N\©/u

"1
F - 543

: 542.5 87A 3.37 8

63
NAN/\‘ [M+H]"

AL "

64 | " L : 574.0 88A | 443 | 1 [M+H-
8

xHC K/“\@\ HClT

HO 554
Ne N/©\CF

65 L ; 590.4 89A | 4.58 1 [M+H-

X HGi "\@/” HCI)

o i Q\CF 550

66 A ’ 586.0 90A 441 1 [M+H-

e Ohs | HCIT'




C 62 545.0 86A 3.57 8 [MH] +
\ CF 542.5 87A 3.37 8 14 [ MH +
1538 64 H NOF 574.0 B8A 4.43 1 [ Mt
C/ FHO/ 1554 NCI-NCF 65 '¢590.4

63 |

NCl |,

0 HO ~ F\ 543

o, I

X HC,

cR i

|_D ]

I \ HC1] +
89A 4.58 1 [ M+H-

x HOIVN Il \ OHCl]+ HOi 1 550 66 NCB CF, 586.0 90A
41— HO+—O0—eH—HEH+—88—Molectar—Starti-hg
Bxam R HPLC Structure wei % Ii pi e No.
. olecmiar ggartmg
[ nEakn-VEt hod R, | HPLC
Structure weight material ' MS
ple No. [min] { Method
[g/mol] Example
HO
J@L 595
67 594.5 91A 4.82 1 MAHT
+
[ HJC):) (M)
HO E J
68 - 548.5 92A | 466 | 1 >
N/)\NO ' : [M+H]+
i ~F
F
HO
NQ[CF, 563
69 N/)\m 562.5 93A 4.74 1 .
G (M+H)
F
HO
NQ\CF, 531
70 NN 530.5 94A 4.62 1
I Q\C(F [M+H]+
QUYL
N CF, 591
71 &g\'fﬁ 5914 95A 4.76 1 .
F k/N\©/Br [M+H]
HO
72 PN 548.5 A 46| 1|
+




[g/mol | Exanple O Ho / 1 595 67 CF 594.5 91A 4.82 1
[MMH+ F HNC\CF DI LI J / HO 1l 68 548.5 92A 4.66 1
549 FMH F[ ]+ vI/ F ~/ 1 F563 691/ F
562.5 93A 4.74 1 F N [ MtH| + HQgQ/llJNI~CFA531N
| 530.5 94A 4.62 1 [MiH+ F IVN’ A~ F HO/ N a CF3 591
A NT——59495A 4+t MHH+——er—N-
Molecular | Starting
Exam- R, HPLC
Structure weight material MS
ple No. [min] | Method
[g/mol] Example
CHy
A" 523.0 9 465 | 1 o2
z . 7A .65
- ”ONC M+
o G
O
HO' I j
I " 543.4 98A | 467 | 6 >
I N/ @ . . [M+H]+
N\©/Cl
o
O 0.
ND\CI 539
Y 539.0 99A 4.56 6 .
e e
F N, O
o™
T
Ho OD 523
//Nk e 559.5 100A 4.63 6 [M+H-
F OUC' HC]T
e
L 507
;k s 506.6 101A 4.52 6 .
e [M+H]
. i"’: - 503
)"\ e 539.0 102A 4.63 6 [M+H-
N N/\
SN o HCI'
o Y ]




/. N

/

r7M7 F [+HJ+ 1/ -89- Mol ecul ar
Structure wei ght materi al
[g/mol] Exanple Ho \ | NC

T -

HO/ 1 N\ CF3 549 72 1 / NN |

M5

pi.e No.

[ m n]

548.5 96A 4.63 1
Starting Exam R, HPLC
Met hod

523, 73 F N~~ 523.0 97A
4.65 1 [MH HO | \\ N) C 543 74/ 543.4 98A 4.67 6

c—ftH—H——N-6539—75—+—+—539—0-99A4- 566
MiH + | F I\ 0, CF% 523 76 Mblecnﬁar‘ 5 é&%ﬂg.GS 6 |[ M-H-
Exam- ) . R, HPLC
Structure weight material MS
ple No. [min] | Method
[g/mol] Example
n
79 555.0 103A | 441 6 [M+H-
o, HCIJ'
x HCI
s
(o)
1L 541
N Cl
80 "/)\“/W 577.5 104A | 453 6 [M+H-
F k/”\@(c“v HCI)
x HCI
F
e
HO
NID:CW 541
81 . 541.0 105A | 4.68 1 .
N N
F k/N,' : [M+H]
F
HO
NO\CF, 538
82 | N/)\“/W 537.5 45A 452 1 MSH
O
F
83 PO 530.5 106A | 451 1 >
- Y ' ' [M+H]"
k/"\@\
F
HO E ]
84 S 526.5 1074 | 470 | 1 27
HC N)\O ' ' [M+H]*
T,




FN\C H 1]+ HCA 507 77 506.6 101A 4.52 6 ~N
[MtHH+ \ F "p \ 503 78 539.0 102A 4.63 6 [ MtH CH,
HC1]+ aHG / -90- Mdlecular Starting Exam R, HPLC
Structure weight material M5 pi@g.No. [min] Method

[g/ rml] Exanpl e HC 519 79 ~N a 555.0 103A 4.41 6 [ W+H

Fro—CH—HCIj+ x HC—t+—7—1 6 HOH4T—NCH €84
5(/7.5 104A 4.53 6 [ MtH F LN %le&ﬁgﬂ + Sérﬂ% F
Exam- R, HPLC
Structure weight material MS
ple No. [min] | Method

[g/mol] Example

HO
: L 47
N CF

85 /)\N,\ 583.4 108A 4.61 1 [M+H-

e k/“\@\ HCI]+
E

549
585.0 109A 4.82 1 [M+H-
HC®

86

531
[M+H]

87 530.5 110A 4.54 1

571
[M+H]

88 570.6 111A 4.54 1

543
579.0 59A 4.60 1 [M+H-
HCI)*

&9




O N1 cHb541 811 541.0 105A 4.68 1 F [MtH + HO N CF,
538 82 NC 537.5 45A 4.52 1 Ms\H+ N[ ] F HO N CF, 531
83 | 530.5 106A 4.51 1 F N [M+H+ He | 527 84 | "F
526.5 107A 4.70 1 H C [MtH + FE ¢991- Ml ecul ar Starting
Exam R HPLC Structure weight material M5 pie No.

'Eﬁhdgégﬁ“od [g/mol] Exanple G HO\ | 547 N CF 85 N~

[
z .4 108A 4.61 1 [MtH | HC1]'

{2-[4-(4-Fluorophenyl)piperazin-1-yl]-8-hydroxy-3-[3-(trifluoromethyl)phenyl]-3,4-
dihydroquinazolin-4-yl}acetic acid

O

HO

N/)\N

x HCI

80 mg (0.14 mmol) of the methyl ether (Example 89) are dissolved in 2 ml of dichloromethane,
and 0.41 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-HCI)"

Example 90

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




FHOI 549 86 F 1 \ CF 585.0 109A 4.82 1 [MtH HC]®
ZHGF HOOF I N\ CF, 531 871 530.5 110A 4.54 1 "
[MFH+ I\ F 0 HOH C-O N CFA 571 88 NA 570.6 111A
4.54 1 M\ H F Ho 543 89 | N CF¢3579.0 59A 4.60 1 [ MrH-
H GO0 - HCl]+ z HC F -92- Exanple 35

{2-[4-(4-Pl uorophenyl) pi peroazi n-1-yl]-8-hydroxy-3-[3-(t
rifluoromethyl)phenyl]-3, 44| di hydroqui nazolin-4-yl }
acetic acid O

l

100 mg (0.16 mmol) of the ester from Example 45A are suspended in semiconcentrated

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 91

{6-(Aminocarbonyl)-2-[4-(4-fluorophenyl)piperazin-1-yi]-3-[3-(trifluoromethyl)phenyl]-3,4-

dihydroquinazolin-4-yl}acetic acid hydrochloride

0
0 HO /@\
H,N N CF,
N/)\N/\|
(N

xHCI

500 mg (0.8 mmol) of the tert-butyl ester from Example 49A are suspended with 8 ml of a 4M

solution of hydrogen chloride in dioxane, and the reaction mixture is stirred at room temperature

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



HO/ N\ CF3 NON OH N xHC laF 80 ng (0.14 nmol) of
the nmethyl ether (Exanple 89) are dissolved in 2 m of
di chl oronmet hane, and 0.41 mmol of a 1M solution of
boron tribromde in dichloronethane is added at 0C. The
m xture is stirred at roomtenperature for 16 hours, a
fugther, 0. 8 of \the boron tribromde solutionis
a(LJIIY(ee@; g@om$§)\%ewgf/eog)further 1.23 mmol after 24 hours.
The reaction mxture is stirred at roomtenperature

f GPIAZ(NM@hdds] )aRE A23exinpour ed onto ice, and 5 mM of a IN
aqueous hydrochloric acid solution are added. The
mxture is extracted with 25 nl of ethyl acetate. The

orMaRE-nemame 7 856 WedhEEDW th a saturated aqueous

sodi um chl ori de solution, dried over sodium sul fate,

ca r a i fded ar at. v P . ' )
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di hydr o- 4- qui nazolinyl }acetic acid -93- 0O NCF 4N : N

HO O )aF 100 ng (0.16 mmol) of the ester from Exanple

45A are suspended in sem concentrated hydrochloric

acid, and the reaction mxture is stirred at 90C for 42

hours. After cooling, the t mxture is adjusted to

pH=4 usi ng 20% strength aqueous sodi um hydr oxi de

solution and the precipitate that is fornmed is filtered

of f, washed with water and dried under reduced

pressure.



Yield: 64 ng (66% of theory) HPLC (Method 1): R 4. 38
mn M (ESI-pos): mz = 557 (MrH)' Exanple 91

{6- (Am nocar bonyl )-2-[4-(4-fl uorophenyl) pi perazi n-1-yl]
-3-[3-(trifluoronethyl)phenyl]-3s4

di hydr oqui nazol i n-4-yl }acetic acid hydrochloride 0 O
HqS.HZ smsxgé of I h 1c)‘1'fct150ng(08mml) of the
terrftné%r are suspended with 8
m of a 4M solution of hydrogen chloride in di oxane,
arThetit eirro @ fedtiod the Rbipdiinds of3heSihvdnkibitlcantbe KR ih GREITBN kit Ssays:
for 16 hours. The suspension is concentrated and dried
under reduced pr essur e. - 94- Yleld 564 .- (99@6of

t hag th megatovarus bevitonathog i8s): mz =
556 (NHH—HCI) 'H NVR (300 MHz, DNBC>d6) S [ppm =

%?’g@‘ltf%ﬁbéo}% 1![1‘1_&; %g_e%rﬂpg{fétz kS %'_Bnﬁhrgo?lg% (‘ﬁ@a, H]}uf_é@ m Zim%afyl sulphoxide
?.(W%D)lﬁa@mloﬁf@,, F&cdridet®. &ifd Cralpf051|r® ar@ .uSed ésdf.é,fer:ribbl)comﬁounds After
| PGHER G i PRTLCRRE ZMTBSbUnde B LRGMMABHRG oiptk aflatons to 98

bepopitRdeicall thiRurt Ghddih MY réd 28X H forAlblicaCMferminations, 1:2 dilutions are
(anti - human Cétone gal ovi rus) cytopatho enicity tests

Thrarried put wishp® uhpiertienseof enegdivoyendtogew 30 ofrthie| H6rvrslleplaté. il wells in rows 1

cnd 12 dofet A il IS Y08 apimabion 951 %€ gl uman prepuce

aSﬁHr@flﬁtse[MB)quﬁ'fB Pipedl&d intdf dabHl of the wells (row 1 = cell control) and, in rows 2-12, a
mixture of HCMV-infected and uninfected NHDF cells (M.O.1. = 0.001 — 0.002), i.e. 1-2 infected

cells per 1000 uninfected cells. Row 12 (without substance) serves as virus control. The final test
concentrations are 250-0.0005 pM. The plates are incubated at 37°C/5% CO, for 6 days, i.e. until
all the cells 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 ¢M at which no visible cytostatic effects on the cells

are evident by comparison with the untreated cell control,

ECso (HCMV) = substance concentration in ¢M which inhibits the CPE (cytopathic effect) by 50%

compared with the untreated virus control;

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

Representative in vitro data for the effects of the compounds of the invention are shown in Table

A:
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shown in the following animal model:

HCMV Xenograft Gelfoam® model

Animals:

ntreated virus

¢C50 (NHDF) / EC50

a for the effects of
A

CcCs50 No. [M ECS0

0 9 15 0,02 750 15 31 0.002
the compounds of the invention for the treatment of HCMV infections can be

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.

Virus growing:

Human cytomegalovirus (HCMV), Davis or AD169 strain, is grown in vitro on human embryonic
prepuce fibroblasts (NHDF cells). After the NHDF cells have been infected with a multiplicity of
infection (M.O.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 is determined on 24-

well plates of confluent NHDF cells after vital staining with Neutral Red.




N

19 17 0.002 8947 C 23 24 0.002 12632 29 47 0.07 671
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 Xewegraft GCel foan(r) nodel
Ani mal s: 3-4-week old femal e i nmunodeficient mce

1i8h of 3o RS En A idh, el A%y n:NSSer o
(Taconi c I\/ikB Jackson USA). The aninmals are housed

urmﬁngeatsgmglee 1eDadirh i0kige (GdobmB fem Pestdi RILAOH ofReMo. 407534; K.T.
in_isolators. Virus g&og\gl #rg Human cyt onmegal ovi r us
t A

(ﬁcbmg et iy SbgFacisDe PFleTiCS @wé‘vmnqen oy | Anwn@rpblal Agents and
NETRROBSEY 008 o RIS GBS, 5y WG Les sine P55,

midapped! airchiublylesdre rdnnufvecbby @ugadsiv Qnl thenGlordd i@ MIMO310% BES. 1x 10° virus-
virus-infected cells are harvested 5-10 days | ater and

st“be‘é%fi NHDF teglds @rf%“éi@ﬁ SathSGFCMY dPaigior SEMEV, :ALRI69 A i um0.03) are detached
) 0% t .

%’%e/‘;rrfgc'iel?l:) g cfde&?%?'g}c& ciq@t)()l %Y'ntsfl'l\g t?}(?./%Pch, to a moist sponge.

vu’rblost- 16nlﬁcmcst letr, ¢l infectetl lsporiges @ iricsbatket with2 f ﬁblofd?BQMG 1% BSA / 1 mM

\Aﬁa#rn g’t \%S Qa(zﬂlhéonf L{L{’e&a%fNHgQg"yt egczqggf(léﬁ%% IFI(S)f thp gtransplantation, the

S PamgRslefiéibR NMie Akre 2hrieORetizkd BRHTE N erti @r & %Hﬁﬁﬂe%lazme/azepromazme
Col | agen sponges I xixl cmin size (Gelfoam; from

paixture, the @gro&;he baekitsrempyed aging 3 shaver, the eplgmmgls @pengfl 1-2 cm, unstressed
I e
A S s SR AROGASE, L SRRy gt st v
artissue igluei Ghours mulmirmﬁlkntq:foﬁsthh afiee-dah bé &e:&di &a therf@st time (on the day
t he ped air bles are renoved
dgg %s‘i’ o, rf[i ﬁ%ﬂnes’ifmﬁl h%wmt ﬁa&ﬂ@w—f&perzedwf Fodpys, the mice are
Vitdeht8d with fs@&ﬁaﬁ@% M@Fth&%' tln%:s (al 43§ €£60 10 BndM 4.6 MM L) Stwo times a day
or HOW AD 169 M QO1. = 03) are detached 3 hours
a1(8 80 h e E:90 et amas axti él:ﬂ Q%)amrdapy dése 29 foyexarfiplp/BIor 10 or 30 or 60 or

0/6 %ﬁ@(g%?bg&fwgﬁ éS}l%é,?Ié&I%nC ter {l/'lwst ltoﬁelgg oglfsgylf ats%éf /The substances

O aﬂé’/foﬁﬁﬂaﬂed in I’tM foBiE'E)f\M 0. B%&tﬂ'&@éth)lTybﬁSIsﬁspf:mslilfnobitlaa% DMSO or a 0.5%

gr owt ctor (bFGF). For the transplantation, the
strength {"ﬁose susp: n51on.)9 days after transplantatlan 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 CYP3A4, 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 uM of Midazolam) at 37°C for a further 10 min. The incubation is then



I mmunodeficient mce are anesthetized with Avertin or a
ket am ne/ xyl azi ne/ azepronazi ne C m xture, the fur on
the back is renoved using a shaver, the epiderms is
opened 1-2 cm unstressed and !4 noi st sponges are
transpl anted under the dorsal skin. The surgical wound

S I hour fiter

stér‘#ggtf Pg"ta}:gom{r{léa%h' %ceg etfil% gro@eon 13 PeZlga?eél dmf S Iger?thgg? at é? 000 g and the
t i smiperﬁﬂﬁhtt Rearhyped obr tfhgnatiperat I’ Qi?dro&hﬁﬁcﬁzél&xn Ofdéhg standard HPLC/MS
treatnent) The next days, over a period of 8 days, the
miBethedse treated with substance orally three tines a
day (7.00 h and 14.00 h and 19.00 h), two tines a day

14 0 The

dos X Iegbnﬂ;‘m?&og )‘1(5259 d ggmg Qc%gmﬁnfé% Qed f?)rore%wwg){est substance
of ushpgdPIVEUYMS. t he volune adn1n|stered |s 10 m / kg of
body wei ght. The substances are fornulated in the form

of ,a 0.5%s ren q | ose suspen5|on wi_th 2% DVBO or a

0. B o8 AL EROTGHIBE a5, deserrined dor igeypagle-inhitaion-typical parameters (Kinc,
t ransabhavtial 180 rpash t;sqh LLe Sad] th@ fest Jﬁﬁst%nﬁ@ﬁs evaluated (cf. A. Madan, et al.,
admini stration ©of substance, e anl ma

pand}.BsBédriguesded.j im&mmlmrwnexp on¢Prigs andtie Phamadentical Science”, Vol.

col o ER R itae e 3% Yokribe or e T he

presence of MEM 10@6fetal calf serum 10% DVSO at

- 140C.  Exeaipkiryiegibollinkenss dT |ﬁﬁﬁnﬁfeﬁﬁéal cﬁ%ﬁdsﬁionE en-fold
dilutions of the virus-infected cells by determ ning

the titer on 24-well plates of confluent NHDF cells . '
af Tsr cqmRosndss of the; wyertion farekst peventssly intor pharmaeeytipal greparations in the
| nbaGhigdwag: | s or infectious virus particles

(infectTous center assay) after the substance treatment
conpared with the placebo-treated control is

deFahleti ned. CYP inhibition assay To investigate the
mechani sm based (irreversible) inhibition of CYP3A4,
dh@%@gﬁg@g&fncentratlons of the test substance are

i th human |iver mcrosones (2 ng/ M of

m crosonmal protein). in potassium phosphate buffer pH

7. Yo0whg bBf g€ bofnbeumd St ExamplenPise Gﬁ%@ﬂ' REtbRA Y SHyakd) AR of corn starch
glucose 6- phosphat e, gl ucose 6 gpate dehydro enase) -

at ngn;v@ 18ymg, gf P@M‘@nﬁmlém@f@ MPI'?é) ( mﬁAsﬁubp@Vlg fen, Germany) and 2
ggggiﬁ,ggte Hgubation. The first aliquot is

|nc I'n a new i ncubation solution (phosphate
buffer, NADPH- generating systemand 10 tM of

M Thbleo vaight 242 nB7 Didneter & nimirbdies of tOrvature. 12THre. | ncubat i on
is then -98- stopped using acetonitrile on ice, the

protein is pelleted in a centrifuge at 15 000 g and the
sdggiﬁggént i s anal yzed for formation of

' - hydroxyi m dazol am usi ng standard HPLC/ M5
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 Rhodigel (xanthan
gum from FMC, Pennsylvania, USA) and 99 g of water.




nmet hods. The second aliquot is stopped using
acetonitrile on ice and anal yzed for remaining test
substance wusing HPLC UV/ M5. The two sets of anal ytica
data are determned for irreversjghl e-inhibition-typical
paraneters (k;.,,, K and partition ratio r), and

L0, A Ao B SHRATS ABRE o LGSl o

| nhesmdad.i on” in "Drugs and the Pharnaceutical Science",
Vol . 116, | SBN 0-8247-0283.2, Marcel Dekker Inc., New
York, 2002.). C. Exenplary enbodi ments of
pﬁ%@QﬁE@%tical conposi tions The conpounds of the
i nvention can be converted into pharnmaceutica
G IIBIaES shipghiad in LA tSe ink el i 3pded fo thgpuspension. The
mgvaddr 1§ addedwhilg stiomgh Fbe mixere isSOrradfoo ibono h ustilaliecdwelling of the Rhodigel
(nativ?% 10 nmg of pol yvinyl pyrrolidone (PVP 25) (from
BASEMRIGGwi gshaf en, Gernany) and 2 ng of magnesi um
stearate. Tablet weight 212 ng. Dianeter 8 mm radius
of Sofiition 3t HiEE cahdeFlminiSte Fda GYenBilsly: The M xture of
actirve 1 ngredrent, TﬁETB§€‘5ﬁE‘§T§%Ch is granul ated
with a 5% strength solution (mm of the PVP in water
THeomposifionies are then dried and m xed with the
magnesi um stearate for 5 mn. This mxture is
c ' ely! bl e re e
f 81:6%1{02 ?1%2(? tllék'fc‘éo 8911(1?022%&%?@}3 9 A% g%{’%’e )fe%hélpep% SI%lfcﬁ 28& an%bgg g of water for
competensi ve force used for the conpression is 15 kN
Suspensi on whi ch can be adm nistered orally:

si.tion: 1000 ng of the conpound of Exanple 1, 1000
UCHPhanol (96%, 400 ng of Rhodigel (xanthan gum
from FMC, Pennsylvania, USA) and 99 g of water. -99- 10
M THecoRp@ind DY ERANSE s AERIVEE WgBLaith fddyethyRnP 8lyEol 488 & the water with
of 100 of the conpound of the

stirring. The solution is sterilized by filtration (pore diameter 0.22 um) and dispensed under

aseptic conditions into heat-sterilized infusion bottles. The latter are closed with infusion stoppers

and trimmed caps.




i nvention. Production: The Rhodigel is suspended in

et Waragio4/086738t he active ingredient is added to thepCT/EP2004/004103
suspensi on. The water is added while stirring. The

m xture is stirred for about 6 h until the swelling of
the Rhodigel is conplete. SolutlPdn which can be

adm ni stered intravenously: Conposition: 10-500 ng of

t N'Weelni@ound of Exanple 1, 15 g of polyethyl ene glycol
400 and 250 g of water for injection. Production: The
conpound of Exanple 1 is dissolved together with

pol-yet h@F%‘H@’“@ﬁg‘g@Ff%@ai n the water with stirring.
The solution is sterilized by filtration (pore dianeter
0.22 m and dispensed undeiy aseptic conditions into
heat-sterilized infusion bqftles. The |gtter are cl osed
Wi th infusion stoppers a tri mred s. WO

2004/ 096778 PCT/ EP2004E(|d@4103 -10 clhaim 1A
conpound of the formR|Y O R [HO 2 RN3 RN

N~R4 1/1/ N R in whi Se Ii%yl whi ch may
be substituted by 1RY bsti tjluent s, ere the
substituents are selec de of orue) anot her
fromthe group consisgi’ng of N N R* ’
N
g(/ SAr

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, cyano, hydroxyl, amino, alkylamino, aminocarbony! 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,

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,

trifluoromethyl, alkylsulfonyl or alkylaminosulfony!

or



al kyl, al koxy, fornyl, carboxyl, alkylcarbonyl,

al koxycarbonyl, trifluoronethyl, hal ogen, cyano,

hydr oxyl , am no, al kyl am no, am nocarbonyl and nitro,
where al kyl may be substituted_ly; 1l to 3 substituents,
where the substituents are selected independently of

one an 1 b0 0

i no. B Byl FATALTE &7 SR SRS bPHogh, HEy Ry rano, halogen, nio
subst i to eﬁﬂmrdrﬂethﬁ&ndl‘tlyd oﬁladﬂmatbgdtlﬁ@ @h’flﬁihe \bhibbn &dfhs to which they are
car bon atqg& whi ch t hey are attached forma

1, 3- di &t @fmg leydipelans agvslopeigneatng AT 2 exFqheHEX HAG
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and R theRdRER R and YdLR08MHchaAl %%hnboﬁla{%%ydlre&}@a&ﬁosmg each other in the
hal ogen, nitro or trifluoromethyl and the other
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attach Hﬁ ﬁ;l 3-di oxol ane, a cycl opentane ring or a
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R® represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxyl, alkylcarbonyl,
alkoxycarbonyl, trifluoromethyl, 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;-C¢-alkoxy, carboxyl, C,-Cs-alkylcarbonyl, C,-Cs-alkoxycarbonyl,
trifluoromethyl, fluorine, chlorine, bromine, cyano, hydroxyl, amino, C;-

Cs-alkylamino 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;-C;-alkyl, C;-C;s-alkoxy, C,;-Cs-alkylthio, fluorine or

chlorine,




R represents hydrogen, alkyl, alkoxy, alkylthio,
fornyl, carboxyl, alkylcarbonyl, al koxycarbonyl,
trifluoronethyl, hal ogen, cyano, hydroxyl or nitro and
Re represents hydrogen, alkyl, _gjkoxy, alkylthio,
fornyl, carboxyl, alkylcarbonyl, al koxycarbonyl,
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hydr ogen or nethyl, 5 r epresent s hydrogen

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, cyano 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 chlorine,

R! represents hydrogen, methyl, methoxy, methylthio, fluorine or chlorine,

R? represents hydrogen,

R’ represents methyl, isopropyl, tert-butyl, cyano, fluorine, chlorine, nitro or
trifluvoromethyl,

R* represents hydrogen,




R6 represents Cl-C3-al kyl, Cl-C3-al koxy, carboxyl,

am nocar bonyl, trifluoronethyl, fluorine, chlorine,
cyano, hydroxyl or nitro, R7 represents hydrogen,

Cl -C3-al kyl, C-C3-al koxy, fluaqnpne, chlorine, cyan or
hydroxyl and R8 represents hydrogen, Cl-C3-alkyl,

Cl - C3- ghsKOX Yy h chlorlne cyano or hydroxyl.

3. Theq%onpouﬁﬁgﬂghkﬁ%gnEd inclaiml or 2,
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substi tRft ed represenramehosatbaiyl, tlueriies chivhil &/ahdiér hydroxyl,
substituents are selected i ndependently of one another
fromthe group consisting of nethyl, methoxy, fluorine
and chl%rr nerePIRsenis ydragsdint s hydrogen, nethyl, net hoxy,
methylthio, fluorine or chlorine, R2 represents
hydroge@F R represents nethyl, isopropyl, tert-butyl,
cyano, uorine, chlorine, nitro or trifluoromethyl,

R4 represents hydr ogen, -103- R5 represents hydrogen,

R6 reprRsentmsprasenshgdmpmnfiorint bridiérine, chl ori ne, cyano
or hydroxyl, R7 represents hydrogen and R8 represents

hydr ogep, f1 uori l.orine oun
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R repqggﬁ@hsnwhwg5ggeﬁ ofBldmkt, methoxy or fluorine.
5. The conpound as clalned inany of clains 1 to 4,

characterized in that R represents nmethoxy. 6. The
Coﬁmoun’ﬂlea@nmogmqujclpmnedny apy of Flaimss] 1o #octBracterized in that R' represents
characnggbégg inthat R is attached to the phenyl
ring via "position ortho to the point of attachnent
of the phenyl ring.

6. 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.

7. The compound as claimed in any of claims 1, 2 and 4 to 6, characterized in that R

represents hydrogen.

8. The compound as claimed in any of claims 1 to 7, characterized in that R® represents

trifluoromethyl, chlorine, methyl, isopropyl or tert-butyl.

9. The compound as claimed in any of claims 1 to 8, characterized in that R® represents

trifluoromethyl, chlorine or methyl.

10. The compound as claimed in any of claims 1 to 9, characterized in that 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 the phenyl ring via the position meta to the point of attachment of the phenyl

ring, which position is opposite to that of R'.

11. . The compound as claimed in any of claims 1, 2 and 4 to 10, characterized in that R* and R®
represent hydrogen.

12. The compound as claimed in any of claims 1 to 11, characterized in that R® represents
fluorine.

13. The compound as claimed in any of claims 1, 2 and 4 to 12, characterized in that R’

represents hydrogen.



7. The conpound as clainmed in any of clains 1, 2 and 4

to 6, characterized in that R represents hydrogen. 8.

The conpound as clainmed in any of clains 1 to 7,

characterized in that R represegys trifluoronethyl,

chlorine, nethyl, isopropyl or tert-butyl. 9. The
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claimed in any of clainms 1, 2 and 4 to 13,

characterized in that R8 repyesents hydrogen, nethyl

or fluorine. 15. The conpound} as clai medg'n any of
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represents phenyl whi ch me® 3
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process for preparing a SEOIpos fornula (1) as
claimed in claim1l, chag® ' i cqﬁ?ound
of the formula O1 RO R Oz N
{ SAr
R
in which

Ar,R', R R? R* R® R, 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.

17. The compound as claimed in any of claims 1 to 15 for the treatment and/or the prophylaxis
of diseases.
18. A medicament comprising a compound as claimed in any of claims 1 to 15 in combination

with an inert non-toxic pharmaceutically acceptable auxiliary.

19. 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.

20. 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.

RS NR r'Ft3 RRs N NRa N s I~ A in which Ar, R
R2, R3, R4, R5, R6, R7 and R8 are as defined in claiml
and RO represents al kyl, preferably nethyl or ethyl or
tert-butyl, is reacted m{hg a base or an acid. 17. The
conmpound as clained in any of clains 1 to 15 for the
treatnent and/or the prophylaxis of diseases. 18. A

nmedi cament conpri sing a conmpound as clained in any of

cl aiimdael to 15 in conbination wth an inert non-toxic
pharmaceutical ly acceptable auxiliary. 19. The use of a
cornmeunéli@mnedlt as sRInddinadiymof8 €drahdraredtnieat drad/droprophylaxis of
preparing a nedi canent for the treatnent and/or

pr oppelinfsetienof viral diseases. 20. The use as cl ai ned

in claim19, characterized in that the viral infection
is an infection with the human cytonegal ovi rus ( HCOW)

or Aniehd &he rcomposRNh@btdig af afyhenegodeipingd 1 ttbel SHarmetcament
-105 viridae, 21. The nedicanent as clained in claim

18 acenrdmpdo cladmtl¥earta mediraseny pbiginpd asgasdipg to glaimg) 19 or 20 for
infections. ,22. .At. l.east .on d according to any
oné“SP’%“%PH@gf“éémfga&glﬁé W%gggﬁ%&'according to claim
18 or a nedi canent obtained according to claim19 or 20
for wuse in controlling viral infections in human

ani mal s.




