
Method for the preparation of dihurfro uiri ezalines The present invention
relates to a method for the preparation of dihydroquinazoli- nes, which are
used for the production of medicaments. The compounds prepared according to
the method of the invention are suitable for  use as antiviral agents, in
particular against cytomegaloviruses, as described in WO  04/072048 and WO
104/096778, The synthesis of the dihydroquinazolines described there takes
place starting with a  2-halo-substituted aniline 4), which is converted by
means of a Heck coupling to a  2-aminocinnamic acid derivative (B). By
reaction with triphenylahospiaine in carbon  tetrachloride, a phosphine
imide (C) is prepared, which is subsequently reacted with  an isocyanate
with release of triphe;yiphosphine oxide to give a carbodiimide (D),  By
reaction of the careodii.mide (C)) with an amine, the dih'ydreoquinazoline
methyl  ester (E) is formed, which is separated into the enantioriers by
chromatography on a  chiral phase. Suhsequentiy, the hydrolysis to the
dihydroeuinazoiin.e acid (Fl) takes  piace under standard conditions. The
following schemes 1.. and 2 illustrate the syn- thesis. +~~' H,Cl~. GMZ kj
PPTif?GGia ~ ~" ~ eaEty; cH,cN .,rte  Pd(ORC)z ( A. L. F Nu-Tull,, INH,
N=P"',  Nk:7, F (E~) F (C) I 6CYd' i CF,  O d [?kchitntvn tisane  
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"N' CH  (F) t OI~ rHy O Ha ~r~, .I. `~ , N NaCH F `~."'N' ~.)s\` ~A.f,Ha F
,~...i~.`r.i2~~..D~~H  (El)` ~i~ (Fl) I~v~~ The reaction steps described
above involve significant risks when carried out on an  industrial scale,
and by-products as well as stotchiometric amounts of organic waste
products are formed. By using the phosphine imide (C) and the carbodiimide
(0).  intermediates having highly reactive functionalities are formed
during the reaction  sequence, which lead to by-products to a considerable
extent. The by-products can  only be separated by very laborious
chromatographic purification or by a laborious  extraction process. further
tare, during the reaction of the compound of formula (C) to give the com-
pound of formula (Dt), tripheny?phosphine oxide is formed in stoichiometric



amounts, which is separated from the desired product chromatographically in
a  laborious process. Chromatography is particuiarly disadvantageous in the
synthesis  of compounds on an industrial scale, since it is time-consuming
and labour-intensive  and consumes larger amounts of solvent. The
separation of the enantiomers of the compound of formula (E) takes place in
a  laborious process by chromatography on a chiral phase, with the
undesired R- enantiomer being formed as a waste product. it is the object
of the present invention to provide an industrially applicable method  for
the preparation of a dihydroquinazoline of formula (1), in particular of
(5)48- fiuoro-2-4-(?-n:ethvxvphenyl)piperazin-i-yl -:f-(L-meihoxy-5-trafi
itoromethylphenyl)- 3,4-difiydroquinazotirt-4-y.}acetic: acid, in which the
disadvantages of the above  process steps known from the prior art are
avoided, and in which no undesired  R-enant}omer is formed as a waste
product. This object is achieved according to the present invention as
follows. The following  schemes 3 and 4 illustrate the individual reaction
steps. 4 R Ilv X.b::  Ae lQ, ..pe OCA' CIiPG AtPCMIe. P(o:: pljy, _ y ~' A
A w ^ ,yet,N - A) m :v 34M p> E4Ft, itJxltJra+fimCe I \ N A  q, Pdeit F ~
rl7FQ%r.;, otnwm, V 0  
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'~ -\IH~yV2~.~^~CrL  .,~Iro" ue . [f:M 5  Surprisingly, it has now been
found that compounds of formula () can be prepared  by the method of the
invention, i.e. by the reaction of the -2-halo-substituted aniline  with an
isocyanate and a subsequent Heck reaction with alkyl acryfate, preferably
methyl acrylate, and that a phostzhine imide and a earbodii rude as
reactive interne  diate and the formation of stoichiometric amounts of
trtphenylphosphine oxide  respectively can thus be avoided. In addition, it
has surprisingly been found that the compounds of the intermediate  stages
form crystals and can be purified by crystallization without chromatography
or  extraction, whereby the industrial application of these process stages
is made passi- ble. to addition, it has surprisingly been found that the
building block methyl 1S-flu;xo-3- [2-methoxy-5-(trifluoromethyi)phenylj
2-oxo-],2,3,4-tetrahydroquinazohn-4-yl}acet- ate can be synthesized
efficiently by means of an ortho-paitadization. Here, N-(2- fluorophenyl)
'-j"-methoxy-5-ftrifluorornethyliphenyi)urea is reacted with methyl
acrylate and an oxidizing agent in the presence. of an acid to give
rneltlyi 21(;[2 methoxy-5 (trifluo,otnetYryi3p z yl]arrinoicarbonyl)ata
ino]pkrenyl]acrylate. The  ring closure to the tetrahydroouinazollne then
takes place under basic reaction  conditions. In addition, it has
surprisingly been found that the alkyl {8-Eir aro-2-14-(3- 



methoxyphenyl)ptperaztn-l-yl]:3-(2-meta
oxy-5-t,triflnotomethyi)phenyi]-3,9-d"ihydro- quinazolin-4-yl}acetates,
preferably the methyl } 3-t7uoro-Z-(4 : - nethoxyphen- yi)piperazin4
-yl]-3-~2-m ethoxv-5' (tnfl uoromethyt,lphenvl }-3,4-dihydroquinazol in- 4-
yi}acetate, can be separated into the enantlomers by crystallization with
'2S,3S)-2,3- bis~d-rnethylben;toyi)oxy]s ccirric acid. In addition, it has
surprisingly been `found that the R-enantionzer of the alkyl {8-
fheero-Z-14-(3-nrethanyphenyS)paperarin- 7 -yl]
.3-(2methoxy-S-(tr6tluoromethyl)phen- yll-3,4-dthydrncl;alrtai:
hrt4-y':}acetates, preferably of methyl iR-fluoro-2-4-(3 6
methoxyphenyl)piperazin-l-ylj-3-[2-rnethaixv-g-(trifuormeihyl)phenyl)-3,
#-dihydro- guinazolln-4-yl)acetate, can be racemized under basic conditions
at the stage of the  acid after the hydrolysis of the alkyl or methyl ester
and can be separated after  renewed esterification by crystallization with
(2S;33)-2,3-bis[(4-nzethylbenzoyl)- oxy[sucx'inic acid, whereby the total
yield of the v-enantiorrer is increased. In detail, the method of the
invention for the preparation of a compound of formula (1)  HO 2 R  fir Re
ld'  R, la),  `'fir  in which Ar represents aryl, wherein aryl may be
substituted with ; to 3 subsiitnents,  whereby the substituents are
selected independently of one another from the  



group consisting of alkyl, alkoxy, fornyt, carboxy, alkyicarbonyl,
aikoxycar- honyl, trifluorotnethy, halogen, cyan, hydroxy, atnino,
alkylarnino, amino- carbonyl and nitro, wherein alkyl may be substituted
with 1 to 3 suhstituents, whereby the sub- stituents are selected
independently of one another from the group consisting  of Mogen, amino,
alkylamino, hydroxy and aryl; or two of the substituents on the aryl,
together with the carbon aioms to  which they are bonded, form a
1,3-dioxolane, a cgclopentane ring or a cycio- hexane ring and an
optionally present third substituent is selected independ- ently thereof
from the group mentioned, R represents hydrogen, amino, aky!, alkoxy,
alkylartino, alkylthio, cyano,  halogen, nitro or trifluowrnethyl, Az
represents hydrogen, alkyl, alkoxy, akyithio, cyano, halogen, nitro or
trifluoromethyl, R' represents amino, alkyl, alkoxy, alkylarnino,
alkylthio, cyano, halogen, nitro,  trituneometltyl, alkylsulfonyl or
alkylarninesufonyl or  one of the radicals R', R'- and R3 represents
hydrogen, alkyl, alkoxy, cyano, halogen,  nitro or trirfuoromethyl and the
other two, together with the carbon atoms to which  they are bonded. form a
1,3-dioxol.ane, a cyelopentane ring, or a cyclohexane ring; R4 represents
hydrogen or alkyl,  Rs represents hydrogen or alkyl  or 



the radicals R4 and Rs in the piperasine ring are bonded to carbon atoms
directly  opposing each other and form a methylene bridge which is
optionally substituted  with 1 to 2 methyl groups. R" represents hydrogen,
alkyl, alkoxy, alkylthio, formyl, carboxy, anrinocarbonyl,  alkylc:arbonyl,
alkoxycarbonyl, trifhaoromethyl, halogen, cyano, hydroxy or  nitro, R
represents hydrogen, alkyl, alkoxy, alkylthio, forrnyl, carhoxy,
alkylcarhonyl,  alkoxycarbonyl, Priflrrourtnethyl, halogen, cyano, hydroxy
or nitro and s  R represents hydrogen, alkyl, alkoxy, alkyithio, formyl,
carboxy, alkyicarboFrvi, akoxycarboryl, trifluoromethy;, halogen, cyano,
hydroxy or nitro,  comprises the hydrolysis of the ester of a compound of
forrnuia (Ii) 0 ,  f? . t 0 s  ae Ra  R hi Pd Ar  R5 in which Ar, R` R,'.'
R3, R R', R, R' and Rs have the meaning indicated above, and  R represents 



using a base or an acid. The compound of formula (11) can be prepared by
the reaction of a compound of  formula (IIf) Rs HF  RaRz  fd' 3! E R (IEI),
Rcl~ `ty 4I  in which R'. R:, R3, R5, R' and Re have the meaning indicated
above, and  R' represents t:,-C,-alkyi, in The presence of a base with a
compound of formula (IV) Rr  R 5 in which ,At, RI and RI have the meaning
indicated above. The compound of formula (111) can be prepared by the
reaction of a compound of  lonnula (V) s BE f i e~ g .t ,tea  in which R',
R2, W, Re, R' and R8 have the meaning indicated above, and  R ' represents
C,-C,-alkyl, 



iD  with phosphorus oxychloride, phosphorus trfchloride or phosphorus
pentachlodde  in the presence of a base. The compound of formula (V) can be
prepared by the reaction of a compound of  formula (i,T) R z  : ~~ NhJ
(VI), " _a( - R in which R3, RI, R', R, R' and R" have the meaning
indicated above,  with a compound of formula C) {. 5 Yiir .. f3  in which
Rs represents in the presence of a palladium catalyst and a base. Compounds
of formulae (N), (VI) and fIX)) are known per se to the person skilled in
the art or can be prepared by usual methods known from the literature. - -
--- - ---- ------ 11  In an alternative cne'hod, a compound of 'formula (Vi
can be prepared by reacting a  compound of formula (VU) 



I.,  R8 27 HN`  yO  in which R', R', R, R, R' and R8 have the meaning
indicated above, in the first stage with a compound of formula (lx) in
acetic acid in the presence of a  palladium catalyst, an oxidizing agent
and an acid to give it compound of formula  (Vlll) R  Cs/ Pit HV R~ (VIII),
s N' '0 H  in which R, R`, R. Rb, R' and R8 have the meaning indicated
above, and  R9 represen's Cc-t:.,-aWyl, and in the second stage with it
base to give a compound of formula (V). 12  Compounds of formula (VII) are
known per se to the person skilled in the art or can  be prepared by usual
methods mown from the literature. According to a preferred embodiment of
the present invention. in the synthesis  



method the radical R' in the compounds of formuiae (I1), (II), (V), (VIII)
and (IX)  represents metby. In addition, the present invention comprises
compounds of formula (In)  I3g:  8 I P~2 R (111),  Fis h Cl in which Iz`,
R'; R3, R6, R' and Re have the meaning indicated above, and  R' represents
C;-C4-alkyl. Compounds of formula (911) in which 119 represents methyl are
preferred.  In addition, the present invention comprises compounds of
formula (V)  0 F OJI I3$ R 1  in Which R', R'; R'. R", R' and R' have the
meaning indicated above, and  iv represents C:.-C4-alkyl. Compounds of
formula (V) in which R` represents methyl are preferred. According to a
particularly preferred embodiment of the present invention, the  compound
of formula (1) is the foilowing compound
{9-fluaro-Z-[4-(3-nizthoxyphenyljoiperazin-l-ylj-3-[~-methoxy,~-i trifl
raoromethyl)phen- 



yi]-3,4-ciihydzcc;uinazo?in-4-y1)a etic acid 0 r#<3  H0 0 r 1 ~`~ CF.j  ` 3
ra rv ~  F N,,  :E I According to a particularly preferred enThodiment of
the presem invention. the  compound of formula (11) is the following
compound: methyl &-fluara-' -i4-i3-3nethoxsp2 enyi;piperazi
,-1-y1,-3-[2-n:e#hoxy-5-{trifluoro..  metl iyi;ptienyl;-3,4-di hvdroqui
nazoli n-4-yliac:etaie i4   L 3 ii3C~p~ p`.  te -'N E i According to a
particularly preferred embodiment of the present invention, the  compound
of formula (IM is the following compound: nethyi
2<htoro-R-f!uczro-3-(2-methoxy-S-{tdf uoromethyl)phenv@j-3,g-dihydroquina-
zolin-4-yij-acetate J CH3 ~3CRC~~ ~ ~ri l 



o s ei  r According to a particularly preferred embodiment of the present
invention, the  compound of formula Mr) is the following compound:
ethoxyphenyl) piperazine  HN According to a particularly preferred
embodiment of the present invenuort, file  compound of formula (V) is the
following compound methy' {S-fluoro.3-{2melt,osy-S-(trUiuorom;
ethyl}phenvi}-Z-ozo4,2.,3,4-tetrahvdro- qui na2oli n-4-yl} acetate f' 3
fiai;. l 6 4 {I Ii N, 0  F According to a particularly preferred embodiment
of the present invention, the  compound of formula (41) is the following
compound: 4-(2-bro no-fi-f7uorophery3}-hT-{2-nrethoxy-S-(kri uoro tell
yi}pftenyi]urea  fl ~rE fj ~`.~ CFt l 2.  F According to a particularly
preferred embodiment of the present invention, the  



compound of formula (Vf1; as the following compound: N.(2-fluorophenyf) N'
2-metho .y S-itrifluoromethyFpheny:]urea 1 6 t'H3  fd F  According to a
particularly preferred embodiment of the present invention, the  compound
of formula (VIII) is the folic-wing cornpoun d: meth l
(2Ef3{3-#luoro-2-[i{(2-methon9-5- # fluoronethyl)phenvi,amni:noicarbon-
yl)amino}phenyl{acryfate H'C"0  io CF3  N' N" F H3C According to a
particularly preferred embodiment of the present invention, the  compound
of formula (lx) is the following compound: methyl ace late 0  The
hydrolysis of the ester of a compound of formula (I) to a compound of
formula  (i) takes place by reaction of a compound of formula (11) with a
base in an inert  solvent, in a i:e?Ytpetature range from 18C up to the
reflus of the solvent, preferably at 18 to 50C, particularly preferably at
20 to 30'C, under atmospheric pressure  within for example, 0.5 to 10
hours, preferably within I to 5 hours. 



Bases are, for example, alkali metal hydroxides such as sodium hydroxide,
lithium  hydroxide or potassium hydroxide, or alkali metal carbonates such
as caesium  carbonate, sodium carbonate or potassium carbonate, or
afkoxides such as sodium  methoxide or potassium methoxide or sodium
ethoxide or potassium ethoxide, with  the base op',fonally being present in
aqueous solution. Inert solvents are, for example, ethers such as
1,2-dimethoxyethane, dioxane, tetra- hydrofuran, glycol dimethyl ether or
diethvlene glycol dimethyl ether, alcohols such  as methanol, ethanol, n-k
ropanoi, isopropanol, n-hutanol or tent-butanol, or water,  or mixtures of
solvents. Sodium hydroxide in water and dioxane is preferred. The
hydrolysis of the ester of a compound of formula ell) to a compound of
formula  (1) takes place by reaction of a Compound of formula (fl} with an
acid in a solvent in  the presence of water, in a temperature range from
18C up to the reflex of the  .solvent, preferably at 18 to 50C,
particularly preferably at 20 to 30'C, under atr:nos- pheric pressure,
within, for example, 0.5 to 48 hours, preferably with in 5 to 24 hours.
Acids in a solvent are, for example, hydrochloric acid, sulfuric acid or
phosphoric  acid in dioxane or tetrahydrofuran. Hydrochloric acid in
dioxane is preferred. The synthesis of a compound of formula (11) from a
compound of formula (I[f; and a  compound of formula (IV) in the presence
of a base takes place in an inert solvent, in  a temperature range from
40`C up to the relux of the solvent, preferably under 18  reflux of the
solvent, under atmospheric pressure, within, for example, 5 to 48 hours,  



preferably within 10 to 24 hours. Bases are, for example, amides such as
sodium amide, lithium  bis(trimethylsilyI?amide or lithium
diisopropylamide, or amine bases such as 1,8-
diaaabfcyclo[5.4.4P]undec-?-ene (I~Fi} i(:i-methoxyi:henyi)lrpetazfne or
triethyl- amine, or other bases such as potassium ter[.-butoxide of sodium
hydride. Inert solvents are, for example. chlorohen ene or ethers such as
1,2-dimethoxyethane,  dioxane, glycol dimethyi ether or diethyene glycol
dinteihyl ether. DHU in dioxane is preferred. The reaction of a compound of
formula (V) to give a compound of formula (Ills takes  place by reaction of
a compound of formula (V) with phosphorus oxychioride,  phosphorus
ttichlori.de or phosphorus pentachloride, with phosphorus oxychloride
being preferred, in the presence of a base in an inert solvent, in a
temperature range  from 40C up to the reflux of the solvent, preferably
under refdux of the solvent,  under atmospheric pressure, within, for
example, 5 to 48 hours, preferably within 10  to 24 hours. Bases are, for
example, amines such as 1,8-diazabitvcia;5.4.0undee-?-ene (i3$L'i,  pyudene
or triethylamine, or amides such as sodium amide, lithium
bis(trimethylsilyi)anide or lithium diisopropylaniide, o3' other bases such
as potas- s3u3X1 Y:rt -butox[if`.. Inert solvents are, for example,
hydrocarbons such as benzene, xylene, toluene or  chlorobenzene. DRU in
chlorobenzene is preferred. 19  



The reaction of a compound of ormula (VI) to give a compound of formula (V)
takes  place by reaction of a compound of forniuui (Vi) with a compound of
formula (IX) in  the presence of a palladium catalyst and a base in an
inert solvent, in a temperature  range frorr, 44`C up to the reflux of the
solvent, preferably under reflux of the sol- vent, under atmospheric
pressure, within. for example, 5 to 48 hours, preferably  within 10 to 24
hours. Palladium catalysts are, for example:
bis(triphenyiphosphine)palladium(11) chloride,
tetrakis(triphenylphosphine)palladium(0),
bts(Iris(o$oiyl}phosplripu)palladi,rm{(1}  chloride or it palladium
catalyst prepared from bis{acetonitrheidichlor ttalladiurrt or
;a(laeitam{ii) acetate and a ligand, for example, tris(o-tolyi)phosphine,
triphenyl- phosphine or diphenviiphosphinofeErocerte. Bases are, for
example, 1;8-diazahicyclo[5.4.0iundec-%-ene (DBU), :riethylamine or  d
iisopropylet hyl ami n e. Inert solvents are, for example, ethers such as
1,2dimethoxyethane, dioxane, glycol  dimethyl ether or diethylene glycol
dimethyl ether, hydrocarbons such as benzene,  xyiene or toluene. or other
solvents such as isobirtyronltrtie, acetonltnle, nitroben- gene,
dimethylformamide, drmethylacetan ide, diotethyt sulfoxide or *1-
methylpyrroiidone, A palladium catalyst prepared from
Nisiacetonftrile)dicttlorogahadium and tris(o- toly0phosphine and
triethylan,ine in i.sobutyronitri{e are preferred. The reaction of a
compound of formula (VIII) to give. a compound of formula (Vitt)  takes
place by reaction of a compound of formula (VII) with a compound of formula
(IX) in acetic acid in the presence Q( a palladium catalyst, an oxidi2.ing
agent and an  



acid, in a temperature range from CiC to SO 'C, preferably at room
temperature, under  atmospheric pressure, within, for example, 5 to 48
hours, preferably within 10 to 24  hours. 20  Palladium catalyses are, for
example, pauadium salts such as palladiurn(II) chloride;  paliadium(Il)
acetylacetonate, palladium(H) acetate or sodium tetrachloropalladate;
palladium(I1) acetate is preferred. Oxidizing agents are, kr example,
p-benzoquinone or peroxides such as, for exam- pie, hydrogen peroxide,
tent-butyl hydroperoxide or sodium perborate, or sulfur  tnoxxde pyridine
complex, manganese dioxide, 23-dich;oro-5,6-dicyano-p- benzoquinone (DD,))
sodium peroxodisulfate or oleum (fuming sulfuric acid); p- benzoquinone,
sodium peroxodisulfate or oleum (funning sulfuric acid) is preferred  and
oleum is particularly preferred. Acids are, for example, F7ethaAFes ifonic
acid, lrifluf7rainethanesulfonic acid or  substituted benzenes37lfonic
acids, such as, for example, 4-methy113erizenesulfonic  acid,
4-chlorobenzenesulfonic acid or 4-nitrobenzenesulfonic acid, or
concentrated  sulfuric acid in the form of oleum; trifluoromethanesuifonic
acid or sulfuric acid in  the form of oleum is preferred, oleum is
particularly preferred. The, reaction of a compound of formula (VIII) to
give a compound of formula (V)  takes place by reaction of a compound of
formula (VIII) with a base in an inert  solvent, in a temperature range
from 40 t: up to the reflux of the solvent, preferably  under reflex of the
solvent, under atmospheric pressure, within, for example, I to 48  hours,
preferably within 2 to 14 hours. 



Bases are, for example, alkali metal carbonates such as caesium carbonate,
sodium  carbonate or potassium carbonate, I,8-diazabicaclo[B.4.J}undc -ene
(DBU),  triethylamine or diisopr" pylethylamine; potassium carbonate or DBU
is preferred.  inert solvents are, fnr example, ethers such as
i,2-dimethoxyethane, dioxane, glycol  ditrethyl ether or diethylene glycol
dimethyl ether, or hydrocarbons such as ben- zene, xylene or toluene, or
ketones such as acetone or methyl isobutyl ketone  (MIBIC), or other
solvents such as isobutyronitrite, acetonitrile, chiorobeuzene, 21
nitrobenzene, dimethyliormamide. dime, hviacelamide, dimethyl sulfoxide, N-
methyipyrrolidone or tetra ydrC34tlif3f?hene-~,1-dioxele (sulfolane);
acetone is pre.  ferred. In addition, the present invention comprises a
method for the separation of the  enantiomers of (C,-4:4)-alkyl ;S fluoro-
-)4-(;i-trett9nxppher3yl}piI?erazir9-i-yli ~a (2
ntethoxy-5-(trifiuoromethy)phenyl)-3,4-dihydroqui3)azolin-4-yl)acetate and
the  isolation of (C,-C:,)-alkyl
(S)-j5-fl:rora-2-[f-(3-n:e#haxyphenyljpiperazin-l-yl]-3-l2- met
haxy-5-(Friflud)romethyi)phenyll-3,4-dihydrogoinazofin-4-yl]acetate,
character- ized in that the racemic ester is crystallized with
{2,5,351-2,3-bis[(4- rnethylbenzoyi)oxy1succinic acid. The crystallization
takes place in a temperature  range from 0 to 25`C in ethyl acetate. The
salt of the 5-enantiamer Precipitates fro3n  the solution fast. A method
for the separation of the enantiomers of methyl ?8-fluoro-2-[-,-(3-metho-
xyphen y)piperazin- l-yl }-3-[2-methoxy-S-(t r
ifluorome#hyf)phenyli,-3,4-dih ydroq.Fi r3a- zolin-4-y1)acetate and the
isolation of methy's (SLi8 flur3ra-7-[4-(3-;t3ethf>xyI?he:)- 



yf)piperazin-1 yl]-3-[2- methoxy-,5-(t! ifuowmet hyii phenyl)--3, 4-di
hydroqui nazo`: i n-4 {25,3Sj-2.3- yI}acetate, characterized in that the
racemic ester is crystallized with, bis (4-rnethylbenzoyl)oxy?succinic acid
is preferred. The crystallization takes place in  a temperature range from
0 to 2si: in ethyl acetate. The sail of the S-enantiomer  precipitates from
the solution first. In addition, the present invention comprises the (C
-C:+)-alkyf (S)-15-fluoro-2-14-(3- methoxyphenyl)piperazin1-y1]-3-[2:
methoxy-S-(trifluoromethyl)phenylj-3,4-dihydro- quinazolin-4-yl)acetate
(25,35)-2,3-bisC(9-3neti ylbenz yI)axy]soccinlc acid salts, It, addition,
the present invention comprises the methyl (S)-18 fiuoro-2-[4-(3- methoxynb
envi)pipera zi n-1-y)-3-[2rmet boxy-5-(trifluoromethyl )phenyl]-.3.4-dih
ydr o- Flt3inazo1,93t-4-yl)acetate (2S,3S)-2,3
his[(4-inethv:henzoyl')oxy]succinic acid salt. 22  in addition, the present
invention comprises a method for the racemization of (C,- C4-a@ky@ (R)-;
6-tluoro-2-]4-(3-methoxypheny@)piperazin-i-yi]-3-[2-methaxy-5-(triftucr.
romethvl)pheny'] 3,4-dihydroquinazolin-4-yl}acetate, characterized in that
in the first stage the alkyl ester is hydrolysed to the acid, in the second
stage the acid is racemized using sodium methoxide or sodium ethox- ide and
in the third stage the acid is again converted into the alkyl ester. A
method for the ra(emization of methyl (R)-f -iluoro-2-[4-(3-Enethoxy-
phenyi)piperazin-l-yi]-3 [2-methoxy-tS-(triITuoromethyl)
phenyl]-3,4-dthydroquinazo- iin-4y}acetate, characterized in that 



in the first stage the methyl ester is hydrolysed to the acid, in the
second stage the acid is racemized using sodium methoxide or sodium ethox-
ide and in the third stage the acid is again converted into the methyl
ester is preferred. The hydrolysis in the first stage using an acid or a
base takes place under the same  reaction conditions as the hydrolysis of
the ester of a compound of formula (1l) to  give a compound of formula (I).
The racemization in the second stage takes place by heating the acid with
sodium  methoxide or sodium ethoxide, with preferably at least 2
equivalents of base being  used and with sodium methoxide or sodium
ethoxide optionally being employed in  an alcoholic solution, in a solvent
under reflux, under atmospheric pressure, for, for  example, 36 to 72
hours, preferably for 50 to 70 hours. 23  Solvents are, for example. ethers
such as i,2-dimethoxyethane, dioxane, glycol  dimethyl ether or diethylene
glycol dirnethy'l ether, hydrocarbons such as benzene,  xylene or toluene,
or other solvents such as isobutyronitrile, acetonittiie or dimethyi
sulfoxide; acetonitrile is preferred The esterificaton in the third stage
takes place, for example, by reaction of the acid  with sulfuric acid in
methanol or another alcohol under reflux, under atmospheric  pressure. for,
for example, 12 to 48 hours, preferably for 20 to 30 hours. In addition,
the present invention comprises a method for the racernization of (C,-
C4)-alkyl { t)-j8tluoro-2-[4 t:3-nrekltexyphexyf)I?il.?ratio-i
rnethaxy-54tr;ftua?-
rornetlayliy?trenyi]-3.4-dihydrnyninazolin-4-y1`,aeetate, characterized in
that 



the alkyl ester is reacted with a base in ax: inert solvent. A method for
the racenaization of methyl (R)-B-ftaora2-j4-(3-rnetfaoxyphe- ny
lpiperazin-l-yl]-3-
2-methoxy-5-(trifluommethyl)phenyl,'.-3,4-dihydroauinazohn- 4-yl}acetate,
characterized in that the methyl ester is reacted with a base in an inert
solvent is preferred. The reaction takes place in a temperature range from
40CC up to the reflex of the  solvent, preferably under reflex of the
solvent, under atmospheric pressure, within,  for example, S to 48 hours,
preferably within 12 to 24 boors. Bases are, for example, organic nitrogen
bases such as i;S-riiazabicyclo S..Q]uncfee.;.  ene (DBU) ore
trarnethyiguatil line; DBU is preferred. Inert solvents are, for exan?ple,
hydrocarbons such as benzene, xylene or toluene, or  other solvents such as
isobutyTonitrile; isobutyronitrile is preferred. z4  The compounds
described in the context of the method of the invention can also be
present in the form of their salts, solvates or solvates of the salts. The
compounds described in the context of the method of the invention,
depending  on their structure; can exist in stereoisomeric forms
(enantiomers, diastereomers).  The method of the invention therefore also
comprises the preparation and the use of  the enantiomers or diastereomers
and their respective mixtures. The  stereosoorerically uniform constituents
can be isolated from such mixtures of  enantiomers and/or diastereomers in
a manner known to the person skilled in the  art. The compounds described
in the context of the method of the invention can also,  



depending on their structure, be present in the form of their tautomers. a
fs preferred in the context of the invention are physiologically acceptable
salts of  the compounds employed and prepared in the method of the
invention.  Physiologically acceptable salts of the compounds employed and
prepared in the  method of the invention comprise acid addition salts of
mineral acids, carboxylic  acids and sulfonic acids, e.g. salts of
hydrochloric acid, hydrobromic acid, sulfuric  acid, phosphoric acid,
methanesulfonic acid, ethanesulfonic acid. toluenesulfonic  acid,
henzenesulfonic acid, naphthalenedisulfonic acid, acetic acid, propionic:
acid,  lactic acid, tartaric acid, malic acid, citric acid, funaric acid,
mateic acid and benzoic  acid. Physiologically acceptable salts of the
compounds employed and prepared in the  method of the invention also
comprise salts of usual bases, such as, by way of  example and preferably,
alkali metal salts (e.g. sodium salts and potassium salts);  alkaline earth
metal salts (e.g. calcium salts and magnesium salts) and ammonium  salts,
derived from ammonia or organic amines having I to 16 C atoms, such as, by
way of example and preferably, ethylamire, diethylanzine, triethylamine,
ethyidiiso 25  propytaretne, monoethanola!nine, diethanolamine,
teetlsanolarnine.  dicyclohexylamine, di3nethylanunoethanol, procaine,
dibenzylar3ine, N- methylmorpholine; dihydroabietylannne, arginine, lysine,
ethylenedia!nine and  metlayipiperidine. Solvate5 in the context of the
invention refer to those forms of the compounds  employed and prepared in
the method of the invention which, in the solid or liquid  



state, form. a complex by coordination with solvent molecules. Hydrates
area special  form of the solvates, in which the coordination takes pace
with water. In the context of the present invention racernic means that the
compounds are not  present in enantiomerically pure form, i.e. the
compounds are present as mixtures of  (S)- and (I?j-ertantioiners- The
ratio of (S)-enantiomer to (R)-enantiomer is thereby  variable. A mixture
of (S)-enantiomer to (R)-enan tionaer of 1:1 is preferred. In the context
of the present invention, the substituents, have the following meaning,
unless specified otherwise: ?dk se -t ;tom' X e;kw,l" in al -xy. alkvlaminc
alkvlthio _), ylsa 3or",1  alkyisulfonyl akoxycarbonv and
alkylaminosulfonyl represent a inear or branched  alkyl radical generally
having, I tot ("~,-~.; atkyi") preferably 1 to 4, particuiarty  preferably
1 to 3 carbon atoms, by way of example and preferably methyl, ethyl, n-
propyl, isopropy), text.-butyl, n _ entyl and n-hexy 1. cj-k: ?,y, by way
of example and preferably represents methoxy, etnoxy, n-propoxy, lso-
propoxy, tert.butoxy, n-pentoxy and n-hexoxy. 1kylanaino represents an
alkylarnino radical having one or two alkyl substituents  (selected
independently of one another). by way of example and preferably methyi-
amino, ethylamino, n-propybrnino, isopropylatnino, tent. butylamino,
n-p-entyiarnino,  n-hexylamino, NN-dimethylamino, NN-diethylamino,
N-ethyl-N-naethylamino, N3 26  methyl-N-n-propylamino, b-Esoprafsyk :x7-n
prol>ylamin", N..t-butyl-Nanethyiamino, N- ethyl-N-n-pentylarnino and
Iv-n-hexyl-N-ntethylamino. C,-C3:Alkylarnino, for example,  represents a
monoaikylarnino radical having I to .1 carbon atoms or a dialkylamino  



radical having Ito 3 carbon atoms each per alkyl subshtuent, v(thia by way
of example and preferably, represents methylthio, ethylthio, n- propylthio,
isopropylthio, tert.-butylthio, n-pentylthio and n-hexylthio. ,fit rrk;.,
by way of example and preferably, represents methy,carbonyl, ethyl-
carbonyl, n-propylcarbonyl, isopropyicarbonyl, tort: butylcarbonyl,
n-pentylcarbony  and n-hexylcarbonyl. 41ka rlfonyl, by way of example and
preferably, represents methylstlfonyl, ethyl- sulfonyl, n-propylstilfonyl,
fsopropysulfonyl, text:-butylsulfonyl, n-peritylsulfor.yl and
n-hexylsulfonyl. ty: <xys a;- by way of example and preferably, represents
rriethoNycaybonyl,  ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarhanyl,
ten,butoxycarhonyl, n- pentoxycarbonyl and n-hexoxycarbonyl. Afkyla
nirosulf env( represents an al rylaminosulonyi radical having one or two
alkyl  substituents (selected independently of one another), by way of
example and preferably  methylansinosulfonyl, ethylantinosul:fonyl,
n-propylaminosufonyl, isopropylamino- sulfonyl, ten.-hutylaminosulfonyl,
n-pentylaminosulfonyl, n-hexylaminosulfonyl, N,N- dimethyiamonosulfonyl,
N,~.'-diethylaminosuifony!, N-eth yl .N-methy;aminosulfonyl,
N-methyl-h'-n-propylaminosulfonyl, ?sr-isopropyl-N-n-propylaminosulfony,
N-ttert.- bu yl <d-methylaminosulfonvl, 1~-ethyl V-n-pent} arn x usulfnnyl
and N-n-hexy9N- methylaminosulfonyl. Cn-C,-A1kyiaminostrlfonyi, for
example, represents a monoal- kylarrtinosulfonyl radical having I to 3
carbon atoms or a diakylaminosulfony radical  having 1 to 3 carbon atoms
each per alkyl substituent, 72 



nrti-1 represents a mono- or bicyclic aromatic, carbocyclic radical usually
having 6 to  10 carbon atoms; by way of example and preferably phenyl and
naphthyi. ttra lauen represents fluorine, chlorine, bromine and iodine. The
present invention is described below by means of non-limiting preferred
examples and cornparalive examples If not stated otherwise. all
quantitative data  relate to percentages by weight. zs  Abbreviation index:
AGN acetonitrile AM-:-S-pos, atmospheric pressure ionization,
eiectrospray>, positive (in MS)  API-ES-neg, atmospheric pressure
ionization, eectrospray, negative (in MS)  ca, about Cl, N}13 chemical
ionization (With ammonia)  conc. concentrated DBU 1,8-diazabicyclo(5.4.0
undec-7-enne  DMAP 4-(dimethylamino)pyridine  DMS0 dimethyt sutfoxide ESTD
external standardization  h hour(s) HPI.C, high pressure liquid
chromatography  ?Milli methyl isobutyl ketone 3Ynn, minutes MS mass
spectroscopy 



NMR nuclear magnetic resonance Spectroscopy  Rr reten#ion time (in HPLC)
VOC) vacuum drying oven  General methods HNL: Method 1 (&{PLC): Instrument:
HP 14330 with multiple wavelength detection; col- umn: Phenomenex-Prodigy
CODS (3) 100A, 150 mm x 3 mm, 3 pro; euenf A: (1.0 g of  FI-12POI + 1.0 ml
of i3P0)4) 11 of water, elnent B: acetonitrile; gradient: ii min 10%Ya B.
25 min BO'Y% B, 35 min 5(}/n 3; flow: 0.5 roliroin; temp,: 45"C:; iN
detection: 210 nm. 29 Method 2 (MPLC): Instrument: 1-Ii' 1050 with variable
wavelength detection; eol- urnn: Chiral AD-11, 250 mn: x 4.6 nn, 5 3n;
eluent A: n-heptane + 0.2% diei.hyl- amine, eluent B: isopropanol + 0.2%
diethylamine; gradient: 0 min 12.5% B, 30 min  12.5% B; flow: t mi{m;n;
temp.: 25C; UV detection: 250 nm, For the S-enantiamer, positive ex. values
are reported, for the fi-enantiomer negative  0e. values. Method 3
(I-IPLC:): Instrument: I-IF 1050 with variable wavelength detection; col-
umn: chiral AD-H, 250 trim x 4.6 3nm, 5 um; eluent A: n-heptane + 0.21jX%
diethyl- amine, eluent B: isopropanol + 0,2%o diet; ylamine; gradient: 0
min 2513,4, F, 15 min  250i;: B; flow: I ml/rain; temp.: 30"C; UV
detection: 250 nm. For the 5-enanticmer, oosttive e.e, values are reported,
for the R enantionrer negative  cc' values. Method 4 (HPLC): instrument:
HIP 1100 with variable wavelength detection; col- u3nn: Phenomenex-Prodigy
Cs. 150 rnm x 3 mm, 5 ;1n3; eluent A (1.36 g of KHzPO,  



1,15 g of 83% )i,Pth) I I of water, eluent B: acetonitrite; gradient: 0 min
10% B, 20 min 80% B. 30 min 80% B; flow: 0.5 mtimin; temp.: 40C; UV
detection: 210 nm.  Yields reported are not corrected in terms of content.
30  zchgrne 5: Synthesis of 18tuoro-2-(4-(3-n)ethoxyphenyi)plperaain-i-
1)-3-[2-methaxy-5- (t
fiuorotnethyl)phenyl]-3,4-dih5d:oqui3:aaalin-4-yl}acetic acid YH GF, `~ 1,0
wie ,:F, H DyrJ;faaCPiJr P(c''~%r. MM,'.V ~ y Y N' 'JI 0,  F FOCI,, DSti
Fr"I YG1 W  P 4 ii YN lvN' t-'~ tH  HO 1 ..-j 1 --- -----@9 i _ Icy C f,
--- J- DNJ, iA9CN -CM  t L Pe F ~. 41,~ 



~9i~YA5@t ~_ N-(2.Bronto-6-fluorapheny)-iN'-(2
stethoxy-S..(trifluoronethy1)phenylyurea  CF r~r  l! ~ fl t' ~J  H H H3C
2- letlsoxy-5 frtunronlethylpheny isocyanate (274.3 g) is dissolved in
acetonitsile  (11), then 3-hromo-r fluoroaniline (200 g) is added and
rinsed with acetonitrile  (50 ml), The resulting clear soluton is stirred
under ret7.ux (ca. 85C_) for 38 h, then  concentrated is vacuo at 4QC to a
viscous magma, The solid is collected by suction 31  filtration, washed
with aceonitrife (260 ml, cooled to 0-5C) and dried overnight at  4S'(-' in
the VOO using entraining nitrogen. A total of 424,3 g of N-(2-bwrrr?-6- fi
ere?phen'i).N'-[2_rnetbioxv--(t i~ or!?me hy!) f,enyijureu is thus obtained
as a solid,  corresponding to 99, 2% of theory, sH NMR 1300 MHz, d,-DMSO):
S = 8,93 (s, 1f-f), 8,84 (s, 1H), 3,52 (d, 2,3, 2H),  7.55 (d, z, = 7.7,
1H), 7.38-7.26 (m, 3H), 7.22 (d, ?!= 8.5, 1H), 4.00 (s, 3H) ppm; MS
(API-ES-pos): ni/'z = 409 1001'r'o);  HPLC (method 1): R, = 22.4 and 30.6
miss, ?d-(2-6rotno_6-l=aau~orapheatyl}-; 1`-(2-rsret} xy-5-(erituo;c
nethyl;pienyl]urea (alteretia- tive synthesis)
2-Methoxy-5-trifluoromethylphenyl isac-yanate ,1.19 kg} is melted at about
35t:. and  



dissolved in acetonitril.e (4.21), then 2-bromo-6-Eluoroaniline (870 g) is
added and  rinsed with aceonitrie 1380 m). The resulting clear solution is
stirred at 74-88C for  45 h, then concentrated in vacua (200 mhac) at 50'C
to give a viscous magma  (amount of distillate 4.4 1). This is diluted at
room temperature with diisopropyl  ether (1.5 1, the solid is collected by
suction filtration, washed with diisopropyl  ether (1.15 } and dried to
constant mass (24 h) at 454: in the VDO using entraining  nitrogen. A total
of 1.63 kg of N-f2-beanne b ;ff ~t rophenyl,)- "-(2-rnetlx xy- -
(tnjf:rerornethy1}p zteyllcarec is thus obtained as a solid, corresponding
to 87.51, o  theory, HPLC (method 1): R, = 22.6 and 30.8 min. 3'2  Example
3 Methyl [&-t
uaro-3-[2-niethoxy-5-(trit1uoromethv':)Phenyl}-2-axo-1,2,3,4-tetraRivdro-
quinazoli n-4-vl} acetato 0 C"N3 iR,C~ Q  tJ~~ CP3  H
i-(2-i3zneno-frfluorophenyi)-7t`-(2- eihoxp..z-lkrifluorome4.yR)phenvl)urea
(3E0g) is  suspended in isobutyronitrile (1.21) under a nitrogen
atmosphere, then trietliylami- ne (210 ml),
bis(acetonitrile)dichRanrpailadinxti (7.5 g), tris-(o-tolyl)phosphine
(18.0 g) and methyl ac:ryiate (210 nil) are added in this order. The
resulting suspen- sion is stirred under reflux (ca. 102"0 for 16 h and then
cooled to room temperature.  



Water (1.21) is added and the mixture is stirred at room temperature for I
h, tile  solid is then collected by suction filtration and washed with
roaterimethanol (1:1,  300 ml) and acetonitrile (100 ml). The residue is
dried overnight at 45'C in the VDO  using entraining nitrogen. A total of
208 g of meth l 18-fiuoro-3 _12.rrret oxy-5- ('Erf Jtuurrrmethyt;
pherrtj-2-axo-1,2,:3,4-tetra 'r requirrrzelin- -yl)acerzte is thus obtained
as a solid, corresponding to 68.5% or theory. ill MAR (300 MHz, d,-DieMSC):
5 = 9.73 (s, 11-1), 7,72 (d, zf - 73, 11i), 7-71 (s, 1H),  7.33 (d, `f -
9.3, 1 H), 7.15 (dd, if = 9.6, 2J -- 8.6, 111), 7.01 (d, -J ~ 7.3, 111),
6.99-6.94  (:n, 11-1), 5.16 (t, -j = 5.9, 1H), 3.84 (s, 3H), 3,41 (s, 311),
2.81 (dd, 2J = 75.4; sJ = 5.8,  111) , 2.62 (dd. 2j = 7.5.4, 'I = 6.3, U D
ppm; MS (Airf-E x s.}: mlz = 413 [(M+H)', 100$61, 825 [(2PV. ~? )`, 14%I1;
33  l-IPLC (method 1) Rr = 19.3 min; Pd OZ=T'11:16. 000 porn.  Example 4
Methyl (8-ffuoro-39 2-netixox1 -5-dtrf3oromethyl1 phenyi(-2-axa-1,2,3,1-
tetrahydro- quinazolin-4-yl)acetate (alternative synthesis) A'-i3 gr(c) no-
fuotophenyll-iV'-f 2-rnethoxy-S-{#rifl oromethy[lphenyliueea (2.5 kg) is
suspended in fsobutyronitrrle (9 1) under a nitrogen atmosphere, their
triethylamine  1.31 kg), his(acetenitxilejdfct Ioropai diurn (b4.9 g),
tris(o-totyl)phosphine (149 g)  and methyl acylate (1.59 kg) are added in
this order. The resulting suspension is  stfned at 90-100C for 22 h, then
cooled to room terxtperature. Water (9 1) is added  and the mixture is
stirred at room temperature for I h, the solid is then collected by
suction filtration and washed with water methanol (1:1, 2.5 I) and
acetonitrile  



(850 ml). The residue is dried overnight at 45CC, in the VIX) to constant
mass (21 Ii)  using entraining nitrogen. A total of 1.90 kg of methyl
(8-fluorn-3-[2-methoxy-5.  it ff earomethp'I)U1 en~1;-2-arc-I,2,;3,r<-re
rahydrnguinaaatin 4 yijarerate is thus obtained  as a solid, correslxmding
to 74.9% of theory. HPLC (method 1): Pr = 19.4 rtin, 34  ENazWe:a M ettiy
~2-chtoxo-8-fluoro-3-[Z.methoxy-5-(tnfluoromethy[;phenyl)-3,4..
cuhycfroqulnazohn-4-yljacetate/chlori nation 0 CH A solution of 2.84 kg of
methyl {8-fluore- -{2-ntethozy-5-(txitluoronxethyl)phenyl] 2-
oxo-1,2,3,4-tetrahydroquinazolin-4-yi`.acetate in 14.8 1 of chlorobenzene
is heated to  ref lux and the solvent is distilled off until water no
longer separates, The mixture is  cooled to 120'C 3.17 kg of phosphorus
oxychioride are added over the course of 10  mini, and subsequently 2.10 kg
of ?6U are added within a further 10 min. The  mixture is heated at reflux
for 9 hours. For the work-up, the mixture is cooled to 44`C, stirred
overnight and the vessel  contents are added onto 11.4 1 of water which has
previously been adjusted to 4f)C.  During the addition, an internal
temperature of 40-45'C should be maintained. The  mixture is allowed to
cool to room temperature, 11.4 1 of dichtoromethane are added,  the mixture
is filtered through a Seitz filter plate and the phases are separated. The
organic phase is washed with 11.4 t of water, 11.4 f of an aqueous
saturated sodium  hydrogencarbonate solution and again with 11.4 1 of
water. The organic phase is  



concentrated in vacuo an a rotary evaporator and the residue which remains
(2.94 kg) is employed In the next stage without further treatment. 35  aH
N:MR '300 N Hz, ds-I3MSd:}): S = 7.93-7.82 (n), 2H), 7,-3S (d, 'I= 8.9, i l
I). 7,) 7 (in,  2H), 6.97-6?91 (nr, IH), 5.45 and 5.29 (m and t, `J= 5.4,
IH), 3.91 and 3.84 (2s, 3H),  3.44 (s, 3H), 3.0-2.6 (rn, 2H) pprn; MS (Cl,
NH3): init. = 431 a,(M-;-HY 100 %}; I??Lt (method 3): Rr = 23.5 Wren;
typical I'd value (iCr'): 170 ppm.  ~zaapzl-~-6 Methyl (8.?luorn-2-(4.(3
methoxyphenyljpiperazin-1-y:)-3-(2-methoxy.5_(trif7uoro
methyl)phew:y)-3,4-dihydroquinazoin-4-yi(acetate/aenination  a Cf 3  H3C rL
Q. f  Ii C'3  iV N-~~ J CN Methyl {2-ct tora-R- )uoro-3-!2-meihoxy-5-ttrif3
oro ethyl}phenyl)-3,4-dihydroq ri- rtaxolin-4-yl}at:a:fate (52.5 g) is
dissolved in l,4-tiiaxarre (100 rn?), 3-methoxypherryl- piperazine 125.8 g)
and OBU (20.4 g) are then added at room temperature, whereby  the
temperature increases- The mixture is stirred under reflux for 22 h, then
cooled to  



room temperature, diluted with ethyl acetate (500 ml) and water (200 ml)
and the  phases are separated. The organic phase is washed with 0.ZN
hydrochloric acid (three  tunes 100 rnl) and water (200 m), dried over
sodium sulfate and concentrated on a  rotary evaporator. A total of 52.5 g
of methyl (8-~i r.ro-2-(4.13-r et axy_pbreefy:)piperuxira-
1-y1j-3-('!-rreYlrcx}'-5-(f*ftuarornetbty1.i henyf)-
4dahydroa}uirar<oitn-4-vi ceiate is thus 36  obtained as a solidified loam,
which is reacted as the crude product without further  purification. I-JPLC
(method 1): RT =: 16.6 rain.  Example T Methyl [8-flua3ro-2e[4-(3-tile
thoxyphenyi)piperazin-l-yl]-3-[2-ruethoxy-5-(triiluora..
methyl)phenyl]-3,4-dihydraquinazolin-4-yl;acetatef'one-pot chlorination +
amination Methyl [S-fluora-3-[2-r reel oxy5 (trifler;7rotnett3yl
ptlerlyl)-7.-axa 1,2,3,4:-tetrahydro- quin.azolin-4-yl`,acetate (50.0 g) is
provided in chlorobenzene (300 n21), then chloro- benzene is partially
distilled out (50 ml). The mixture is cooled to 12O`C, DBU (36.9 g)  is
added, then phosphorus oxychloride (33.4 ml) is added at 120-125C over the
course of 10 min, The mixture is stirred under refiux (ca. 130C) for 9 h.
Subse- quently, the mixture is cooled to 40C, slowly at 40-45C water (200
rut) Is added, the  mixture is cooled to room temperature and diluted with
dichlo omethane (200 ml),  extracted with stirring and the phases are then
separated. The organic phase is  washed with water (200 rnl), a saturated
aqueous sodium hydrogencarbonate solu- tion (200 ml) and again water (200
ml), dried over sodium sulfate, concentrated on a  



rotary evaporator and then dried at 50C under high vacuum. The residue
(48.1 g) is  dissolved in chlorobenzene (20 ml), the solution is then
diluted with 1,4-dioxane  (80 m) and 3-metlroxyl>henyipiperazine (23.6 g)
and 3Bt1 (18.7 gi are added at room  temperature, whereby the temperature
increases. The mixture is stirred under refux  for 22 h, then cooled to
roorn temperature, diluted with ethyl acetate (SM in]) and  water (200 ml)
and the phases are separated. The organic phase is washed with 0.2N
hydrochloric acrd (three times 100 ml) and water (2007 n3l), dried over
sodium sulfate  and concentrated on a rotary evaporator.: total of 55.6 g
of methyl i8-ffurro-2-[443- metiloxyphenyllppera2in-I-y't~S{7 YFYt DSY-.
ifuoromethyl rheriylf.3,4 17  riilryrin?quincrxe!in-4-y!)a,:etatc is thus
obtained as a solidified foam, which is reacted as  the crude product
without further purification. HPLC (method 1): Rr = 16.2 ruin.  E.xatra ~
(-{ -Fluoro-2-[4-(3 nethoxyphenyi)piperazir-1(2-n:ethoxy-S-trifkuoromethyl-
phenyl)-3,4-dihydroquinazotin-4-yi}acetic acid hydrolysis of the racemate
C) Ct  Hra' V\  i k C:F1  i ra F 10,
(8-9uoxo-2-(4-(:3-tnethoxvphenyl)piperarln-l-get-3 i2-r
ethaxy-5-(trifluaro- 



Methyl methy)p}xenyE{-3,4-dihydrea)uirrazralitr-4-yl{acetate (64 g) is
dissolved in 1:4 ;lioxane  (450 ml) and a INN sodium hydroxide solution
(325 ml) and stirred at room  temperature for 2 h. then some of the solvent
(400 rill is distilled off at 30C in  vacuo. Subsequently, toluene (300 ml)
is added and the phases are separated. The  aqueous phase is washed with
toluene (twice 150 ml), then the combined organic  phases are extracted
again with a I N sodium hydroxide solution (;50 ml). The pH of  the
combined aqueous phases is adjusted to 7.5 using 2N hydrochloric acid (ca.
ISO mi), then MIRI( (150 rn) is added.'; he phases are separated, the
aqueous phase is  extracted again with MIBK (150 ml), then the combined
MIRK phases are dried over  sodium sulfate and concentrated at 45C , A
total of r64 g of ()-(8 /lucro-2-14-(3- rntthoxyphenyipipcraza 4l
Z~3^(2-net~lo.xy-S-$?fiuoromethyIp)Ycny1)-3 4 dthyd ogPSinazo n- 4-;
lfaacetic acid is thus obtained in quantitative yield as an amorphous
solid. 39  HPLC (method i): RT = 14.9 mire. Scheme 6: Separation of the
enantiomers of methyl (S-Ina;o-2-[4-{3-methaxyphenyljpigerazin-
1-yl]-3-[2-methoxy-S-(trifluaromethyl)phenyl]-3,4-dihydroguinazolin-4-yl}
acetate 0 v~. U Cx- 9 9t,  t,c- ,k o~ I ~ ny.r  N,I..V i~-~G-`~ Mfl)
.lk"~""o aFl. is \' ~~i1 +.~wrq.ricac HU J  - - -------- - --------  N '0,



(zS,^S) W: ga-nom)-ivh+en,i- ~+'i)aunwc scd x EM. M1'
(2S,35)2.,3-Fis[(9-n+.eihyWenzoyE;a>xylsuc ixaicacid--methyl
{8-fiuoro-2-14-..3-methoxy- SheS3yjpipe3'azin-I-y}-3-[2-naeihexs~-
5{iriflueranaeihyl}phenyl]-3,4-dihvdragn:na- zolin-4-yf{acetate
(1:1-saitj(a:rystallixatian e? au, .OH .-:-- CHa  ~Y 3f`~ Gsa ji ;1 a  r4
`) '~ `{ .ice  F < ,IV Q r' .:i' - O Ho0 O~~~Cti  CH, Methyl
{8-horn-2-{4-(3-methaxyphenvljgiperazn-1-yl]-3-j2-methaxy-5-{Exifuorante-
thv3jphenyl]-3,4-dihydroqunazolin-4-yi}acetate (62.5 g, crude product) is
dissolved  in ethyl acetate (495 ml) and filtered. (2S,3S;
-2,3-Sic[(4-methylbenaavl;axy]suceiii;c  acid (42..0 g) is added to the
filtrate, the mixture is stirred at room temperature for  3(1 min, then
seeded with (2S,35)-2.3-bis[(4-methylbenzoyf;,oxy]-succinic acid - 39
methyl {8-fl
uoro-2-[4-(3-methosyphenyl)piperazin-l-y[]-3-(2-rnethoxy-5-(trifluoro.
methyl)phenyl]-3,4-dihydroquinazohn-4-yt]acetate (1:1 salt) (165 mg) and
stirred at  room temperature for 3 days, subsequently cooled to 0-3C and
stirred for a further  3 h. The suspension is collected by suction
;filtration and washed with cold ethyl  



acetate (0-10C, 35 ml). The crystals are dried at 40C for 18 h in the "DO
using  entraining nitrogen. A total of 37.1 g of the salt is thus obtained
as a solid, corre- sponding to 30.4% of theory over three stages
(chlorination, amination and crystalli- zation) based on the racernate, or
60.8% based on the resulting S-enantiomer. 'l-I NMR (300 MHz, de-DNfSO): 8
= 7.90 (d, `1- 7.8, 411), 7-S6 (c[,'1= 8.3, 'll-I). 7.40 (d,  '1 7.8, 411),
7.28-7.05 (m, 4-H), 6.91-6.86 (m, 11), 6,45 (d, 'I = 83, 111), 6.39-6.36
(m,  2H), 5.82 (s, 2H), 4.94 (n;, 11-1), 4.03 (q, 11= 7.1; 2H), 3.83 (brs,
3H), 3.69 (s, 3H), 3.64  (s, 3H), 3,47-336 On, 8H and water, 2H), 2-98-2.81
(ni, -511), 2.58-2.52 (m, 1;-1), 2.41  (s, 6H), 1.99 (s, 313), 1.18 (t, 'I=
7.2, 3H) ppm; 1-IPLC (method 1): PT = 16.(land 18.5 ntiu.  Example 10
25,3S)-2,3Sis[(4-methylbenzoy3)oxy]succinic acid - methyl
{8-fluoro-2-[4-(3-metho-
xyphenyl)piperazin-l-yl]-3-[2.-methoxy-5-(t:ifluoromethyl
kheny?i-3,4-dihydro- quinazolin-4-yi]acetate '];I Batt); recry
staElizati-on {'2S,3S}2,3-Sic((4-riethylbenzoyi) xyisuccinic acid - methyl
t8-fluneo-2-[4K3-tnethoxy- phenyl,?piperazi n-i -yl]..3-{2-methoxy,4-{tri1
uoro;nethyf)phenyP]-3,4-di hydxoquinazol i rt  4-yi]acetate (1:1 salt)
(36.8 g) is suspended in ethyl acetate (370 ml) and dissolved by  heating
to reflux (77C). The mixture is slowly cooled to room temperature.
Spontaneous crystallization takes place over the course of this. The
suspension is  stirred at RT for 16 h, subsequently cooled to 0-5C and
stirred for a further 3 h. The  suspension is collected by suction
filtration and washed with cold ethyl acetate (0- 10"t':, two times 15 ml).
The crystals are dried at 4S"t_ for 18 h in the VD0 using 40  



entraining nitrogen, A total or 33,6g of the salt is thus obtained as a
solid, corte- sponding to 91.3% of theory. FIPLC (method 1): Rr =: 16.9 and
18,8 min.;  F1PLG (method 3): 99.9% e.e. Example 11 (S)-i i-Fhxaro2.(4
(3-r)ethonyphnnyl'ppipetaz methoxy-5-trirluorometlryl-
phenyl)-3,4-dlhudroqu:tnazolin-9-yltacetic acid 0 ~.t4 tJ 'CHS  (2S,3S)
2,3-Sis({4-met;tylbenzayl)oxylsuccinit acii - methyl 18-fuaro 4{3-ntethoxy-
hhenytjptl)erazlnf y1;
-3-[2-rrethaxy-q{triiiwromethyl)phet)yl]-3,4-dihudrogaitnazolin-
4-yfjac:etate (1:1 salt) (10.1 g containing 14 ppm of Pd) are suspended in
ethyl  acetate (100 rnl) and shaken with a saturated aqueous sodium
bicarbonate solution  (1070 ml) until tx)th phases become cleat. The phases
are separated and. the organic  phase is concentrated on a rotary
evaporator. The residue is dissolved in 1,4-dioxane  (100 ml) and a IN
sodium hydroxide solution (311 ml) and stirred at room  temperature for 3
h. Subsequently, the pli is adjusted to 7.5 using IN hydrochloric  acid
(ca. 1' ml), MIRK (80 ml) is added, and the pf1 is then readjusted to 7.0
using  IN hydrochloric acid (ca. 2 ml). The phases are separated; and the
organic phase is  dried over sodium sulfate and concentrated. The residue
is dissolved in ethanol 41  (40 ml) and concentrated, then again dissolved
in ethanol (40 nil) and concentrated  



and dried at .50`C-: under high vacuum. The solidified foam is dried at
4.5G for 18 h in  the VDT` using entraining nitrogen, A total of 5.05 g of
n1ethaxyp enyf)piperaziP i yI]-342-methcxy-S
:r.'Ruc~rovraeY3iytpf~enylj-2,4-dihydro uinazrlirt- 4-yl)acetk acid is thus
obtained as an arnutlshous solid, corresponding to 85.0% of  theory. `f1
NMri (300 MHz, d,-0tvMSO). 8 = 7.53 (d, 8.4, 1H), 7.41 (hrs, IH), 7.22 (d,
z)  8.5, 1H): 7.09-7,01 m; 2H)., 6.86 (m; 2H), 6.45 (dd, zJ = 8.2, 3/ =
1.8, 1H), 6.39-6.34  (m, 2H), 4.87 ;t, `J= 73, IFO, 3,79 (brs, 3N), 3,68
(s, 31-1), 150-338 (rn, 4H), 2,96-2,75  (so, SH), 2.45-2.40 (m, 11-1) ppin;
MS (API-ES-neg.): m/z = 571 I(M-H), i0O%1;  HPLC. (method 1): Ifs = 15.1
min; HI'LC (method 2): 9 },8% e .e.; Pd <I ppm.
(2R,3R)-2,3-Bisli4-niethylbenzoylioxy]succinic acid - methyl
]8-rluoro-2-(4-(3-methoxy- phenyl)plperarin-l-yf]-:i-I2-xnethnxp_4
triftuacocnethvi)phenyl]-3,4-ihydroquinazer  lip. -4-yi)acetate (1:1 salt)
/crystallization of the R isomer from mother liquor u ci  ''II '011 ln~il
~ I n a. J 42  The mother liquor from a crystallization of
(25,35'j-7.,3-his[1:4>metiaylt3enzo- yl)oxy]succinic: acid -- methyl (3-
luoro- -(4-(3- rieihoxyShenvl)piperazin-l-y,l]-3-(2.
methoxy-5-(,triiluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yl}acetate (1.1
salt) on  



a 279 g scale is shaken with a saturated aqueous sodium bicarbonate
solution (1.5 t),  the phases are separated and the organic phase is shaken
with a semi-saturated  aqueous sodium bicarbonate solution (1.5 1). The
phases are separated, and the  organic phase is dried over sodium sulfate
and concentrated on a rotary evaporator.  The residue (188.4 g) is
dissolved in ethyl acetate (1.57 1), then (2R,3R)-2,3-bis[(4-
methylbenzoyl)oxyisucc:inic acid (121.7 g) is added and the mixture is
stirred at room  temperature For 10 ruin. Suhsequentky, the mixture is
seeded with (2R,3R)-2,3-bis((4- naerhylbenzoyl)oxy]succinic acid - methyl
{8-fluaro-2-[4-(:3-methoxy laenyljpipera- zin-I-yl]-3-}7-r3aethoxy-5-(tr
ftuorEameihyljpheny.] :3,4-dfhydroyuinazalin-4-yl)ace! ate  (I:1 salt)
(0.38 g) and stirred at room temperature for 18 h, subsequently cooled to
0-3"C and stirred for a further 3 h. The suspension is collected by suction
filtration  and washed with cold ethyl acetate ((M0C, 500 ml). The crystals
are dried at 40`C  for 18 h in the VDO using entraining nitrogen. A total
ot160 g of the salt is thus  obtained as a solid. HPLC (method 1): R- =
16.6 and 18.5 anin.;  HPLC (method .3): -99.0ai(% e.e. Example 13
(R)-j8-Huora-"-(4-{3-mettaoayphenyl)pipetazin- l -ylj-;i-(2-methoxy-i-trl
aiuoromet; ayl- phenyl) 3,4 l ihydroquinarolin-4-y1]acetic acid/preparation
of the R-isomer (c) Iw3  HOr"\ f j (2R,3R)-2,3 -d9s[(4-xarethylnenzcayi)o
yjsucciri: acid rnethyt(S-luoro-244-,1:1-3netho- 



xpp iDenyl)pipesarin-I -yi?-3-(2-anef hoay- 5-(trifuornmethyl}phenyl]-3,i-d
i1D ydtoquiraa- zolin-4-yljacetate (1:1 salt) (170 g) are suspended in
ethyl acetate (850 ml) and  shaken with a saturated aqueous sodium
bicarbonate solution (850:111) until both  phases become clear (ca, 5
Hain.), The phases are separated, and the solvent of the  organic phase is
replaced under atmospheric pressure with 1,4-dioxane up to a final
temperature of 99C (in portions a total of 2.55 1 of solvent is distilled
off and 2.55 I  of 1,4-dioxane are employed), The, mixture is cooled to
room temperature and stirred  a room temperature for 18 h with a IN sodium
hydroxide solution (525 nil).  Subsequently, the pi-1 is adiusted to 7.5
using concentrated hydrochloric acid (ca.  35 ml), MIRK (850 m) is added,
and the p1l is then readjusted to 7.0 using  concentrated hydrochloric acid
(ca. ;f) ml). The phases are separated, and the organic  phase is dried
over sodium sulfate and concentrared. The residue is dissolved in  ethanol
(350 m)) and concentrated: then again dissolved in ethanol (350 ml) and
concentrated at SOT. A total of 91.6 g of RF(8 ,7uor}-2-(4-(3-methoxy 1a
nvi)piperazin ylJ-.i-2-rnetFtn v,5-Ti,Ru+rromethylfheryvi}
.4-dihycirngainuaali 4..y1;adetic aci is thus  obtained as an amorphous
solid, corresponding to 91.6% of theory. 11PLC (method 1): Rr = 14.8 min.
44  &,xannple 14 (8-Fluoro-2-! 4-{3-methoxyphenyl)piperazin-
l-yi]-3-(2-methoxy-S-trif h3oromethyl-
phenyll-3,4-dihydroguinazolin-4-ytiacetic acrid/racemization of the
R-enantiomer (R) 8.FIuoro-2-[443-methoxypheny])pfperazin-I-yl)-3
{2-me#hoxy-5-tritli3oron eth} lphen- yl)-3,4-dihydroguinazohn-4-yi}acetic
acid (54 g) is dissolved in acetonitrile (500 ml)  



and sodium nnethoxide (30% in methanol, 32.4 3rd) is added and the mixture
is then  stirred under reflux for 60 h. After cooling to room temperature,
the mixture is  concentrated to one half in vacuo, then adjusted to pH 7.5
using hydrochloric acid  (20'Yo, ca. 20 ml), MIRK (200 ml) is added and the
mixture is readjusted to p13 7 using  hydrochloric acid (2045). The phases
are separated, and the organic phase is dried  over sodium sulfate and
concentrated on a rotary evaporator to give a hard foam,  The residue is
dissolved in ethanol (15Cm]) and concentrated, then again dissolved  in
ethanol (150 nnl) and concentrated. A total of 542 g of ()-fY-t1ucira
2-[if3- meP.haaxypheryyf)plper ;;in-1 ;v1 3{Z methoxy-E-frrTZ3aorurvaethy]t
{anyi?-3,4-, ih drorjuiriawlin- 4-yiJacetlc and is thus obtained as an
amorphous solid in quantitative yield .  :.PLC (method 1): RT = 74.4 ruin.;
1-]P1.C (method 4): 80.8% by weight. Methyl ($-slue
ro-2-[4-(3-n3ethoxypineenyl}niperazio-I-y]j-:f-(H- ethoxy i-;.tritluoro-
methyf)phenyl]-3,4-dihydroguinazolin-4-yf(acetate/esterification of the
racemate  {^)-(B-Fluorc>2-(4-{3-met t3oxyph
enyl)1:iFrerazin-l-yj-3(2-rnetho:sy-5.1 rifltro:ornethyl-
phenyl)-3,4-dihydroquinazolin-4-yljacetic acid (54 g) is dissolved in
methanol  (540 g), then concentrated sulfuric acid (7.85 mI) is added. The
mixture is stirred  under ref lux for 26 h, then cooled and concentrated in
vacuo to ca. one third of the  original volume, Water (150 ml) and
dichlorontethane (150 m':) are added, then the 45 phases are separated. The
organic phase is extracted with a saturated sodium hydro- gencarbonate
solution (two times 140 ml), dried over sodium sulfate and concen- 



trated to give a foamy residue. This is dissolved twice in succession in
ethanol  (150 ml each) and concentrated. and subsequently dried for 18 h in
vacuo using  entraining nitrogen. A total of 41.6 g of methyl
(8-Jiuom-2-j4-{':3 menc~xyy heri- y?,)pipera
zin-i-v?]-3-j2-naethoxy-S-ih'f7uomrne.thyi,Jpheryrj-3,4-ctfhydmquinawllri-4
-y1j acet- ate is thus obtained as an amorphous solid, corresponding to
75.2% of theory. HPLC (method 1): R, = 16.8 min.;  HPi.C (method 4): 55.3%
by weight;  HPLC (method 3): -8 5y4, e.e.  Example 16 tg -2,3-bis[e
inethylhenzoyl)oxy]succinic acid -methyl 18 fluorn-2- {3-metktoxy.
phenyl)piperazin-1-y]-3-2-rnethoxy-S4riluoromethyl)p ienyl
-34-dihydroquinazolin- 4-y]acetate (1:1 salt) ;crystallization of the
esterified racemate Methyl (8-tluoro-L-j4-f3-methoxyp:enyl}piperazin-l-yi}-
-C -r~ethoxy-5-(trif uorcr eth-
yl)phenyli-3,4-ciihydroquinazohn.4-y}acetate (41.0 g) is suspended in ethyl
acetate  (287 ml), then (4 3.5')-2,3-hisj(4-snethyihencoyl) ~xvlsucci ie
acid (27.5 g) is added.  The mixture is stirred at room temperature for .10
min, then seeded with (2S3S)-2,3- bisj(4 rnetkivlhenzoyl xy]suecinic acid -
methyl {8-f?uoro-2-(1-fi-:nethoxyx,heia- yl)piperazin-1-y]-3-[2-metl
oxy-5-(trifluoromethy`)phenyll-3,4-dihydroquinazoiin-4- yljacetate (1:1
salt) (0.08 g). The suspension is stirred at RT for 16 h, subsequently
cooled to 0-5C and stirred for a further 3 h, the solid is then collected
by suction  filtration and washed with cold ethyl acetate four tunes 16
ml). The crystals  are dried at 45C for 15 h in the VI](=1 using entraining
nitrogen. A tota of 35.4 g of  the salt is thus obtained as a solid,
corresponding to 374% of theory. 



- -- - -------- 46 HPLC (method 1): Rr = 16.9 and 18-8 ruin-;  HPLC (method
4): 99.5% by weight; IIPLC (method 3): 99.3% e.e.  Example 17 {
-(8-FhaorcF-2-4-(3-xaefizoxypreexyl}aiperaazin-1
y1)-3-l2metboxy-5-trMuoromethyl- pheny 1-3,4 dihsdroquinazol n -vi}acct c
acid/hydrolysis of the crystallizate  (2S,3S)-2.,3-8is,(4-metiaytfienzoylk
xy]suc:c:inic acid -- methyl [g-fuoro-2-[9- 3-rneYhoxy- phenyi)pi
erarire-t-pl] 3 2 nett oxy 5 {tiifluoroauethyi}phenyl;-:3
4-dihydroquinazoli:r- 4-ylacetate (t:1 salt} (25.1 g) is suspended in ethyl
acetate (250 ml) and shaken with  a saturated aqueous sodium bicarbonate
solution (250 mi) until both phases become  clear. The phases is separated
and the organic phase is concentrated on a rotary  evaporator. The residue
is dissolved in 1,4-dioxane (250 nal) and a IN sodium  hydroxide solution
{77.4 ml) and stirred at room temperature for 18 h. Subsequently,  the pi-I
is adjusted to 7.5 using IN hydrochloric acid (ca. 50 ml), M{BK (240 mi) is
added, and the pH is then readjusted to TO using IN hydrochloric acid (ca.
15 rul).  The phases are separated, and the organic phase is dried over
sodium sulfate and  concentrated. The residue is dissolved in ethanol (90
rarl) and concentrated, then  again dissolved in ethanol (90 ml) and
concentrated. The solidified foam is dried at  45`t:: for 18 it in the V DO
using entraining nitrogen. A total of 12 g of (5)-J&/hwro.2-
i4-(`3-me:hoxyphenyl)piperaziri-l-yt3-3 2-methoxy-5-IrifFuor<rrnethyphenyt
3,4ai3ydrofuira- azolln-4-yl}ncetw add is thus obtained as an amorphous
solid, corresponding to 81.2%  



of theory. HPLC (method 1): R- -15.1 rain; HPL{: (method 2): 97.5'ro e.e.;
Pd (lCP'r: <20 ppm. 47  Alternative method for the racemization: +}-18.11
uoro-2-[4-(3- nieth oxyphenyl )pipe razin -l -yl':-3-(2-rae'.lu;xy..5-txifi
uo,omet hyl- phenyl)-3,9- diliydrequinazalfn-4.-y1]acetic acrid?hydrolysis
of the concentrated It- isomer from the another liquor after
cry>stallizattion The mother liquor from a crystallization of
(2,S,3S)-2,3-bis[(4-niethyl- benzoyi)oxy]succinic acid - methyl
{8-fluoro-2-[4-(3-methoxyphenyl)piperazin-I-yil-
3-,2-tnethoxy-5-(trifuoroniethyl)phenyl) 3,4-dihydroquinazolin-4-yi,acetate
(1:1  sahl on a 207 g scale is shaken with a saturated aqueous sodium
bicarbonate solution  (500 nil), the phases are separated and the organic
phase is shaken with a senii- saturated aqueous sodium bicarbonate
solution. (500 ml). The phases are separated,  and the organic phase is
dried over sodium sulfate and concentrated on a rotary  evaporator, The
residue is dissolved in ethanol (500 nil) and concentrated on a rotary
evaporator to give a hard foam. This is dissolved in ,4-dioxane (1,61) and
a IN  sodium hydroxide solution (1.04 I) and stirred at room temperature
for 18 h, then  toluene (1.5 1) is added and the phases are separated. The
aqueous phase is adjusted  from pH 14 to pH 8 using hydrochloric acid (20%,
ca. 155 nil", then MtIBK (1.25 1) is  added and the mixture is readjusted
to pli 7 rasing hydrochloric acid (20% ca. 25 nil).  The phases are
separatede and the organic phase is dried over sodium sulfate and
concentrated on a rotary evaporator to give a hard learn. This is dried at
45C for  



i8h in the Vl3O using entraining nitrogen. .A total of ISOg
fg-f7trom-.7-~4-(4-naePhnx,- yneny7, rpeeazin-1yIi3Rur;aetfruxy-5-
ijfurtrr;methytchenri}34- iiytroi:rin:rzrilin4-yt)aceric  acid is thus
obtained as an (R/S) mixture as an amorphous solid. HP[A. (method 2):
-14.6% e.e. 48  IiKalnpleis (
j-(8-Fluorc-2-j4-(3.methoxypheny1)piperazin-l-yl)-.3-(;
2-methaxy-5-trifluaromethyl- phenyt)-3,4-clihydro ;uinazoin-4-yljacetic
acid/racemization  !8_Eluaxo-2-[4-13-methaxyi;trerryl)lsiperaztn-l-yij-3
a2-mefhaxy-:rtsii7iEnromethylghen- yl:h3,4-dihydro;luinazolin-4-yflacetic:
acid (150 g, R;5-mixture with -14.6% e,e.) is  dissolved in acetonitrile
(1.5 1) and sodiaum niethoxide (30% in methanol, W.2 nil) is  added and the
mixture is then stirred under reflux for 77 h. After cooling to room
temperature, the mixture is concentrated to one half in vacua, and then
adjusted  roxn pH 13 to p.-. 7.5 using hydrochloric acid (20%, ca. 80 ml),
:MIIIK (0.61) is added  and the mixture is readjusted to pi-1 7 using
hydrochloric acid (20%, ca. 3 ml). The  phases are separated, and the
organic phase is dried over sodium sulfate and  concentrated on a rotary
evaporator to give a hard foam. The residue is dissolved in  ethanol (500
ml) and concentrated, then again dissolved in ethanol (500 ml) and
concentrated, then dried for 18 h at 45C in the VDO using entraining
nitrogen, A  total of 148 g of (ti-; -fiunm-2-j4-{,3-n;ethncypr;
nsyl?p:pzrazin-l-y'fj-3-(Z-rnrfb,ixy i ifluoronaethylpf;
erryi)-3,4-dflrydrnya inaznfia;-4-yijacetic add is obtained as an amor-
phous solid, corresponding to W10/6 of theory. HPLC (method 2): 1.5`40 e.e.



Ka, 0 Methyl {8-fluoro-2-[4-(3- uethoxyp%
enyljgiperazin-l-yil-3-[2-roehoxy-5-(teif uoxo- m acetate (esterification'
(_j.ja-Fluotc-7
j4-(.3-methoxvphenvl)pigerazier-l-ykj-3-(2-methoxy-5-trifuoromethyi-
ghenyl)3,4-dihydxoqunazolin-4-vljacetlc aced (148 g) is dissolved in
methanol  (1480 g), then concentrated sulfuric acid (21.5 ml) is added. The
mixture is stirred  under reflux or 6 h, then cooled and concentrated in
vacuo to ca, one third of the 49  original volume. Water (400 ml) and
dichloromethane (400 ml) are added, then the  phases are separated. The
organic phase is extracted with a saturated :odium hydro- gericarbonate
solution (two times 3?S ml, diluted with 300 ml of water), dried over
sodium sulfate and concentrated to give a foamy residue. This is dissolved
twice in  succession in ethanol (400 ml each) and concentrated, and
subsequently dried in  vacua for 18 h using entraining nitrogen. A total o
124 g o methyl (3 rnethoxvphenylflpperazin-.l ylf-3 -?7wthoxy-J~{;
r:71teoroDnC'thyl)pheny!!-3,4-iJ ydroqui?ww!in 4-yljacetate is thus
obtained as an amorphous solid, corresponding to 81.9% of  theory. HPLC
(method 1): Rr - 16.9 mint  Example 21
(25,35)-2,3-Bis((4-niethylbenzoyl)oxy]succinic acid - methyl
;S-tluoro-2-[4-{3-n,etha- xyphenyl piperazin-l-yl]-3-
2-inethoxy-5-(triLutorantcytlryl)p1 enyl]-3,4-dihyiro- quinazolin-4-yB
acetate (3:1 soli tc ysiahizatmota of the estedlied racemate
(25,30)-2,3-Bis[(4-methylbenzoyl)oxv]succinic acid-methyl
S-tluora-2-[4-{3-ntethaxy- 



ph ertyl)piperazi n-l -y 1);3-12-tneth oxy -5,',rtifluoron: ethyi)p
henyl)-3,4-dih yd raquinazolin- 4-yljacetate (1:1 salt) (123 g, -14.4%e.e.)
is suspended in ethyl acetate (861 ml) and  filtered, then
(2S,3S)-2,3-bisi{4-methyibenzoyl)oxy]succinic acid (82.5 g) is added.  The
mixture is stirred at room temperature for 30 min, then seeded with
(25,35)-2,3- bist(4-methybertznyl)oxy]succiriic acid --. methyl
[8-lluaro-2-[4-(3-m-nethaxyphenyl)- piperazin-1 yU-3-[2-methoxy-5 trih;
oromethyllrhenyll-3,4-dihydragninazohn-4-)4isacet- ate (1:1 salt) (0.24 g).
The suspension is stirred at 2T for 4 clays, subsequently  concentrated to
ca. 600 ml and again seeded with ('0,33 -2,3-bis[{4-rnethylbettzoyl)
oxy]succ:inic acid -- methyl
;8-tiuera-2-14-(3-n:eEhoxyl;itenyl)pilterarin-l-yl~-3-[7-- methoxy-
{arifluorotnethyi)phenyl]-3,4-dlhydragnlnazoiin-4-yljacetate (1:1 salt)
(0.2.4 g). The suspension is stirred at RT for I week. cooled to 0- C and
stirred for a  further 3 h, the solid is then collected by suction
filtration and washed with cold 50  ethyl acetate (0- 10T, 4 x 40 ml). The
crystals ate dried at 45&C for 18 h in the VL)O  using entraining nitrogen.
A total of 11.8 g of the salt is thus obtained as a solid,  corresponding
to 5.8% of theory. Scheme 7: CN; F K-1 . Ian l~l 1 I3 i \.a Q f G :fir U
RAN D} /\.~F N~Me ~:~ ~~~\ / FlI `!J 'N' "\yl pt !\~/~ f  J W \~  F a 



`Y~NH. NF'i  IF am4 }gee 22 N (2 Fluorophenvl).N5-(2-!nelhox}
5-tfrifuoromethvl)phenvllurea  ?pa  0 E  i H Fl F HC'3 n- fettrox,)-5-tri
loororrsetlxyllrhenvt isocyanate (1057.8 g) is dissolved in acetonitrile
(4240 nil), then 2-tluoroaniline (540.8 g) is added and rinsed with
acetonitrile  (50 mi). The resulting clear solution is stirred under
rei'lux (Ca. 82i::) for 4 h, then  seeded at ca. 78C and stirred for ca. IS
min. The suspension is cooled to 0C, and  the product is collected by
suction filtration and washed with acetonitrile (950 ml,  cooled to 0-50.
the product is dried overnight at 45'C in a vacuum drying oven  using
entraining nitrogen. A total of 1380.8 g of
N-r2-fluorcophenyD-N'-f2-rnethoxy-5- (tytuarifrret7ryljghen ijuru is thus
obtained as a solid, corresponding to 86.4% of  theory. 51  'I i NMR (S00
MHIz, d54)MSO): ?i - 9.36 (s, I H), 9.04 (s, 111), 8.55 (d, 1.711::, 111).
8.17  (t, 8.2112, 111), 7.33 (d, 8.5Hz, li-i), 720 -- 7.26 (rn, 21-1), 7.14
(t, 7.6Hz, 111), 7.02 (In,  111), 3.97 (s, 313) ppm; MS (A PI-ES-pos.):
rnfz= 329 ((M<}1)', 1004%;  



HPLC : Rr = 48.7 min. instrument: I-iF 1100 with multiple wavelength
detection; column; Phenomenex- Prodigy 01)S (3) 100_A, 150 cmn x 3 man, 3
inn; eluent A: (1.36 g of KHziO, + 01.7 ml  of 113P04) 11 of water, eluent
B: acetonitri@e; gradient: 0 min 20% B, 40 min 46%i%% B,  50 man 80% B, 65
mirfi 80% B; Clow: 0.5 milmin; temp.: 5SC; HY detection: 210 nut.  Exam ole
23 Methyl
(2E`,-3-{3-fiuoro..2..!(?`2-methoxy-5-(trlfiuoromethyf)phenylianrinoicarbon
- yI)amino}phenyl} acryl ate H30-- 0 F F  If F"I f 13  JJJ \\\ H3C 0
N-(2-lai]C)Xf>I)l7f'.nyl)-t'3`-1 -fnY.C)3CFAy.5-(trill uoroniethyl)pllenyl3
urea (0.225 kg) is  dissolved in acetic acid (6.751) and palladium acetate
x30.3 g) is added. 655% oleum  217.5 g) is then added and methyl acyiate
(90 g) is subsequently added. The solu- tion is stirred at room temperature
overnight. Subsequently, acetic acid (3740 g) is  distilled off at ca. 30C:
and ca. 30 mbar. Water (2.25 1) is added to the suspension  and the mixture
is stirred for ca- 1 hour, The product is collected by suction %iltra 52
floc, washed twice with water (0.5 !) and dried at 50G overnight in the
vacuum  drying oven using entraining nitrogen. A total of 210.3 g of methyl
(2E}3-j3-,fuoro-2- jrjj2nneth<?xy-5-(ntlroronnaetJay(;pheea;
I?anninjcanbon~?7urnainao?rlcrylJncryiate is thus  



obtained as a solid, corresponding to 72.2% of theory. IIt NMR (300 Ml-;z,
d6-0MSa0): 6- 9.16 (s, 1H). 8.84 (s, IH), 8.45 (d, 1,7112; 1H), 7.73  (m,
211), 7,33 (m, 3H), 7.22 (d, 8,6Hz, 1H), 6.70 (d, ';6Hz, 1H), 3.99 (s,
31-1), 3,71 is,  33H) ppan; P ,S (API-FS-pos.): m(z = 429.9 [(M+N7-1,)i;
412.9 [(M+H)"]  HPh(:: 1t, = 46.4 inin. Instrument: HP 1100 with multiple
wavelength detection; column: PhenoEnenex- Prodigy 0DS (3) 10OA, ISO enen x
3 nint, 3 urn; eluent A: (1.36 g KH2P'O, r 0.7 mi  1-13PD4) ( I of water,
eluent B: acetonitaiie; gradient; () min 20% 3, 40 ruin 45% 13,  Si) rain
8M.6 B. 65 min 80% 5; flow: U.S mltmin; temp.: 55C; 1W detection: 210 rim,
Example 24 Methyl
{8-fuoro-3-[2-rrethoxry-S-(tdfuoromethyi)phenyl)-2-oxo-1,2,3,4-tetrahydro-
qui na zo') n-4-yl) acetate 0 T1a  H F  Methyl (2E)-3-(3-fluoto 2-[!((2-
nethoxs-5-(rri 3uoromethyl)ph ny]amoe}carhon- yl)amioo3phenyl)acrylate (50
g) is suspended in acetone (1,21) and 1,8-diazobi S3
cvclo(5.4.Olundec-7-ene (3,7 g) is added. The suspension is warmed to
reflux (ca.  55C) and stirred for 4 it The resulting clear solution. is
filtered warm through kiesei- guhr (S g). The kieselguhr is rinsed with
warm acetone (100 ml). Subsequently,  acetone (550 g) is distilled off. The
resulting suspension is cooled to 0C over the  



course of 3 h and stirred. The product is collected by suction filtration,
washed twice  with cold acetone (50 ml) and dried at 45C ovemighi in the
vacuum drying oven  using entraining nitrogen- A total oi' 44,5g of methyl
?i-pluoru-3-(2-rnethaxy-S- (tri uarrornethvi pherryt~-2-uxo-i,.^;,;4,2
tete,ztryfregnrir czoDirt-4-yt)ucet to is thus obtained  as a solid;
corresponding to 899 of theory. 1H N-vIR (300 MH{z, dF-D vl5f?1: S = 9,73
(s, Ili), 7.72 (d, 'I = 7.3. 1I-I), 7.71 (s, '11)1'  7.33 (d; 27 = 9.3,
Ili), 7.15 (dd, ''j = 9.6, zF - 8.6, 111), 7.01 (d, `I = 7.3, 1 H,,
6.99-6,94  (nr, 1H), 5.16 (t, '1 = .5.9, 1Ii), 3.84 (s. 31-1), 3,41 (s,
31-I), 2.81 (dd, ?; = 13.4, `f - 5.8,  11-1) , 2.62 (dd, 21 :: 15.4, zi ~
5.3, 111) pln; NIS (API-BS-pos.): miz= 413 [(1*H)`, 100%,], 825 [(2m, EH",
HPLC : Rr = 37,1 min. Instrument: HP 1100 with multiple wavelength
detection; column: Phe, omenex- Prod gg ORS (3) 100A, 1503 mm x 3 mm, 3 pm;
eluent A- (1.36 g of KH.PO, + 0.7 ml  of 1-i:PO,) / I of water, efuent B:
acetonitrile: gradient: 0 min 200% B, 40 M. in 45W, B,  50 min 80% B, 65
min 80% 8; flour: 0.5 ml/min; temp.: 55('; UV detection: 210 nm. 54
(.Iaims:  Method for the preparation of a compound of formula (l) R'  H 2
R _R R, ~~ P4 rR' {t),  Re l>d Ra 



>c__NAr  in which Ar represents aryl, wherein aryl may be substituted with
I to 3 suhstitt.- ents, whereby the substituents are selected independently
of one an- other from the group consisting of alkyl, aikoxy, formvl,
carboxy, at- kylcarhonyl, atkoxycarbonyt, trifuoromethyl, halogen, cyano,
hy- droxy, amino, alkytamino, arninocarbonyl and nitro, wherein alkyl may
be substituted with 1 to 3 substituents, whereby the  substituents are
selected independently of one another from the group  consisting of
halogen, amino, akyiarnirro, hydroxy and aryl, or two of the substituents
on the aryl, together with the carbon atoms  to which they are bonded, form
a 1,3-dioxolane, a cyctopentane ring or  a cyclohexane ring and an
optionally present third substituent is se- lected independently thereof
from the group men7:ioned; R' represents hydrogen, amino, alkyl, aikoxy,
aikylamino, alkyithio,  cyano, halogen, nitro or trifluoromethyl, 55  R2
represents hydrogen, alkyl, alkoxy, aikytthio, cyano, halogen, nitro or
trifluoromethyi, R3 represents amino, alkyl, alkoxy, alkylamino; alkylthio,
cyano; halogen,  nitro, trifluoromethyl, alkylsulfonyt or
alkylaminosuifonyl or  one of the radicals R'. R2 and R' represents
hydrogen, alkyl, alkoxy, cyano,  



halogen; nitro or tnfluoromethyl and the other two, together with the
carbon  atoms to which they are bonded, four a 1,3-dioxolane, a
cyclopentane ring or  a cyclohexane ring, } * represents hydrogen or alkyl,
R' represents hydrogen or alkyl  or the radicals R^ and R' in the
piperazine ring are bonded to carbon atoms di- rectly opposing each other
and form a methylene bridge which is optionally  substituted with Ito 2
methyl groups, R'' represents hydrogen, alkyl, alkoxy, alkytthio, formyl,
carboxy, arnino- carbonyl, alkylcarbonyl, alkoxycarbonyl, tritluoromethyl,
halogen,  cyano, hydroxv or nitro, R,' represents hydrogen, alkyl, alkoxy,
alkylthio, formyi, carboxy, alkylcar- bonyl, alkoxycarbonyl,
trifluoromethyl, halogen, cyano, hydroxy or ni- tro 56  and Its represents
hydrogen, alkyl, alkoxy, akylthso, foray, carboxy, alkylcar- bony[,
alkoxycarbonyl, trill uoron,ethyl, halogen, cyano, hydroxy or ni- tro, by
hydrolysis of the ester of a compound of fonrnula (II)  RT--~ R f :zr rt
1i3,  



in which iV, R`, R2, R3, R^, R5, Rs, R: and R" have the meaning indicated
above, and  R9 represents C1-c.-alkyl, using a base or an acid,
characterized it. that the compound of formula (11) is  prepared by the
reaction of a compound of formula (ill) 0  s A  R Rs Rz  NZ 3  Rsf N ~~CI
in which R', W. R', Rs, IV and RI have the meaning indicated above, and  R"
represents Cr(;; atkyt, in the presence of a base with a compound of
formuta (iV)  H. N Ar  R in which At, R^ and R" have the meaning indicated
above. 2. Method according to claim 1, characterized In that the compound
of formula  (Ill), as defined in Claire 1, is prepared by the reaction of a
compound of for- 



mula (V) 0  a R  R R N C1  in Which RI, IF, IF, R', IF and R` have the
meaning indicated in Claim i, and 58  R.q represents C,-CS-aikvl. with
phosphorus oxychioride, phosphorus trichioride or phosphorus penta-
chloride, in the presence of a base. 3. Method according to claim 2,
characterized in that the compound of formula  (V), as defined in Claim 2,
is prepared by the reaction of a compound of for..  3nuia (VI) fig  P tirJ`
tds (V';7,  h' I paNC3  :n which R', R=, R', R`, R' and R' have the meaning
indicated in Claim 2;  with a compound of formula 2 (LX),  



931 which RW represents CI-C4-alkyl, in the presence of a palladium
catalyst and a base. 59  4. Method according to clam 2, characte ,zed in
that the compound of formula (V), as defined in Claim 2, is prepared by the
reaction of a compound of for- mula (VII) f~~ r 7  HN Rs (Vif), R6 l t  in
which R', R', R3, R6, R' and Rs have the meaning indicated in Claim 2, in
the first stage with a compound of formula (IX) in acetic acid in the pres-
ence of a padadiuna catalyst, an oxidizing agent and an acid to give a
coan- pound of formula (VIi) FiQ  Gr' Cr 7 yard R  R N in which R', R, R',
R`, R' and R' have the meaning indicated in Claim 2, and  Rs represents
C,-C, ali yl; 



So  and in the second stage with a base to give a compound of formula (V).
Method according to one of claims 1 to 4, characterized in that the
compound  of formula (i) is {8-fluoro-244-(3 methoxyphc-nyl)pipes;
inn-yi]-3-[2-met:hoxc-S{tritiuororneth- yt)phenyl
..3,4-dthydroquinazolin-4-yt]acetic acid CH3  HL' 1 0 %f N. CF 3  ..XTh N
F lv CH3  the compound of formula (fl) is methyl {S-fluoro-2-[4-i3-n;
ethcxyghenvljpaperazin-l-yl]-3-[L-n:e4 rw y-5-{tri- fl
uoromethvl)phenyl]-3, 4-dihydroquinazol:n-4-y}acetate G CH,  H.C., 3f 1  N
~~'' ~ r CF F i .PJ {~ Q CH3  the compound of formula (Di) is 



61  methyl 2-c;ioro-Fs-tluoQ-f-[2-methoxy-5-(trikuoomethyll~F dreg
sinazolin-4-yi!acetate 0 vi  I E  0- o"  F the compound of formula (IV) is
1-(3-methoxyphenyl)piperazine  HMI the compound of formula (V) is methyl
j$-i'(9zocz-3-[2-mektroxy-.5-(Fr9 3iaoomeFnyl;phony- -oxa 1,2,3,4-tetra-
hydiEcrquinazoli7r-4-y1Facetate lc~ CF3  the compound of formula (Vi) is 62
,V(2-bronco-6-fluoropheny }-iV'-{2-methoxy-S-(rrifl uoromethvl)pheny] urea
C R.  4NPd `~ CF3  F the compound of formuia (VIf) is t'-{2-fJuorof;:Eer3}
t}-Ad`-[2-methoxy 5-{trzfluorcronz4lryl)pbeayl]Lim)  CH  



HN CF l~ l a  Nom` 0 the compound of tormua (Vil) is methyl
{2.EA3-f3-fluoto-2-[{(;2-methoxy-5-{trifluoromethyl)phenyl]aminolcarb-
oruy)anniiipheoyi)acrylate 0 F  C. ..N r H I  H-C'.Ci and i  We compound of
formula (IX) is t:Jethyl acrylate H.Cc _' CH.  . . 6. fvittjhod for tfJe
separation of the enantiNme:s o1 (CiC'.J)-alhyl tS-iluoro-2o-t3-
,nethoxyphen v.)pipeE n i-y1 3[ nEethc, 1+trd1 E mnLllelUylE n iltycrognE
Ja:colnE A-yI)a:e ate a.nd the kolation of (Cj C -alkyl (S)-tS-(uoro
244-t3.  1netuioxyphen )pl pi;^.1717 ,yli ~~-Irtetl3Px~ .J-(n'I I IC. CJf
I'ietnyl)y1 Jyl 3,1-. ;iydroc aEE Jaz"1m-4-rlrz:ceta#e. chaiactei zed in
dial the racen3Ec ester is crvstafli ed with
i.'i..3>"t-2.3-t~is((d-:Jietl:ylhenziJSl}nxy?succin e acid. 



_. Why! (S)-~8-flttcre-Z-(4-(=-ruethoxypitcnyl)pipe zin-I-VIA-3-
2-metho.xy-5- r,fiuor"tttt.vt)nheny[]-3.4.di
vdroquinazoIin-<,Laeitatt(2S,3S) "~hist(4  mztl:yl enzovl) ,X.-.Isuecit:ic
acad salt 8. Compound ollom nl t (Ill) CO  RJ F'  F {III). N 01  which R.!,
CR`, W. Re, R 7 and R8 have the (Canine indiea ed in Claim , and  tt
represents C;-CI-a;f<yi. 64  Compound according to Claim 8, characterized
in that the compound is methyl 2- chloro-8-flit,3rt;
-~_~'-rneth~.,xv-S-(trifaro~ r~e[h)'])pher5yl]--,=-c<ih urocluirrti
t,lir.4- vj}acelat.e O OH. a1:3c, Q. C' F  10. ~rn:pound of formula (\1) 0
o J`- 0' R  



E2 { ~ R (V),  .`,tom I T /\N 0  R' H  in which 1R I;R'. [t7 and lt8 have
the meaning indicated in Claim 1 f: represents alhvl. alkoxy, alky-lthio.
!brmyl. carhoxy. am_nocarbonyl, alky- carbonyl, alkoxycar onyl.
trifluoronrethvl, halogen, cyanon hydroxv or nitro.  and Ry represent i'
-{' -alkyE. 65  11. Compound according to Claim 10, characterized in that
the compound is methyl {8
fluoro-3-[2-methoxy-5-(trifluoromethy])phenyl]-2-oxo-1,2, 3,4-tetrahydro-
quinazolin-4-yl}acetate O CiH3  H3CIIO 0 / \ CF3  N O H  F 






