Met hod for the preparation of dihurfro uiri ezalines The present invention
relates to a nethod for the preparation of dihydroquinazoli- nes, which are
used for the production of nedi caments. The conpounds prepared according to
the met hod of the invention are suitable for wuse as antiviral agents, in
particul ar agai nst cytonegal oviruses, as described in WO 04/072048 and WO
104/ 096778, The synthesis of the dihydroqui nazolines described there takes
pl ace starting with a 2-halo-substituted aniline 4), which is converted by
means of a Heck coupling to a 2-am nocinnam c acid derivative (B). By
reaction with triphenyl ahospi aine in carbon tetrachloride, a phosphine
imde (C) is prepared, which is subsequently reacted with an isocyanate
with rel ease of triphe;yi phosphine oxide to give a carbodiimde (D), By
reaction of the careodii.mde (C) with an am ne, the dih'ydreoqui nazoline
methyl ester (E) is fornmed, which is separated into the enantioriers by
chromat ography on a chiral phase. Suhsequentiy, the hydrolysis to the

di hydroeui nazoiin.e acid (FI) takes piace under standard conditions. The

followi ng schenmes 1.. and 2 illustrate the syn- thesis. +~~' H O~ GW kj
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Method for the preparation of dihydroquinazolines

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 04/096778.

The synthesis of the dihydroquinazolines described there takes place starting with a
2-halo-substituted aniline (A), which is converted by means of a Heck coupling to a
Z-aminocinnamic acid derivative (B). By reaction with triphenylphosphine in carbon
tetrachloride, a phosphine imide (C) is prepared, which is subsequently reacted with
an isocyanate with release of triphenylphosphine oxide to give a carbodiimide (D).
By reaction of the carbodiimide (D) with an amine, the dihydroquinazoline methyl
ester (E) is formed, which is separated into the enantiomers by chromatography on a
chiral phase. Subsequently, the hydrolysis to the dihydroquinazoline acid (F1) takes
place under standard conditions. The following schemes 1 and 2 illustrate the syn-

thesis.



CE" IK --------- hyam) rYr 3 F'~N~ "~ ~Cl.- 5i{)z v= '~ N-=------ N ~/
=.ns f

aCE Q- G--INN2OH Ff0o" Dicx.=.ns C. hramt pgrePhy nn P. cni +al phase F
"N CH (F) t O~rHy OHa ~r~, .1. "~, NNaCHF ~"'"N ~.)s\" ~Af,Ha F
~ . .i~"r.i2~~..D~—~H (E)" ~i ~ (FI') 1~v~~ The reaction steps described
above |nvolve significant risks when carried out on an industrial scale,
and by-products as well as stotchionetric anobunts of organic waste

products are forned. By using the phosphine imde (C) and the carbodiimde
(0). intermedi ates having highly reactive functionalities are forned
during the reaction sequence, which lead to by-products to a consi derable
extent. The by-products can only be separated by very | abori ous

chromat ographi c purification or by a |aborious extraction process. further
tare, during the reaction of the conpoyund of formula (C) to give the com
pound of formula (Dt), tripheny?phosphine oxide is fornmed in stoichionetric
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amounts, which is separated fromthe desired product chromatographically in
a Taborious process. Chromatography is particuiarly di sadvantageous in the
synthesis of conpounds on an industrial scale, since it is time-consum ng
and | abour-intensive and consunes |arger anounts of solvent. The
separation of the enantioners of the conpound of fornmula (E) takes place in
a |aborious process by chromatography on a chiral phase, with the
undesired R- enantioner being forned as a waste product. it is the object
of the present invention to provide an industrially applicable nethod for
the preparation of a di hydroqui nazoline of formula (1), in particular of
(5)48- fiuoro-2-4-(?-n:ethvxvphenyl)pi perazin-i-yl -:f-(L-neihoxy-5-trafi

i toronet hyl phenyl )- 3, 4-difiydroqui nazotirt-4-y.}acetic: acid, in which the
di sadvant ages of the above process steps3known fromthe prior art are

avoi ded, and in which no undesired R-enant}oner is formed as a waste
product. This object is achieved according to the present invention as
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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.

Furthermore, during the reaction of the compound of formula (C) to give the com-
pound of formula (D), triphenylphosphine oxide is formed in stoichiometric
amounts, which is separated from the desired product chromatographically in a
laborious process. Chromatography is particularly 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 (I), in particular of (§)-{8-
fluoro-2-{4-(3-methoxyphenyl)piperazin-1-yi}-3-(2-methoxy-5-trifluoromethyiphenyl)-
3,4-dihydroquinazolin-4-yljacetic acid, in which the disadvantages of the above
process steps known from the prior art are avoided, and in which no undesired

R-enantiomer 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.
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'~ -\l HyV2~. ~*"~CrL .,~lr0o" ue . [f:M5 Surprisingly, it has now been
found that compounds of formila () can be prepared by the method of the
invention, i.e. by the reaction of the -2-hal o-substituted aniline wth an
i socyanate and a subsequent Heck reaction with alkyl acryfate, preferably
nmet hyl acrylate, and that a phostzhine imde and a earbodii rude as
reactive interne diate and the formation of stoichionetric anmounts of

trt phenyl phosphi ne oxide respectively can thus be avoided. In addition, it
has surprisingly been found that the conpounds of the internediate stages
formcrystals and can be purified by crystallization w thout chromatography
or extraction, whereby the industrial application of these process stages
is made passi- ble. to addition, it has surprisingly been found that the
bui I di ng bl ock methyl 1S-flu;xo-3- [2-nethoxy-5-(trifluoronethyi)phenyl ]
2-0x0-], 2, 3, 4-tetrahydr oqui nazohn-4-yl }acet- ate can be synthesized

efficiently by neans of an ortho-paitadization. Here, N-(2- fluorophenyl)
' -j " - met hoxy- 5- SEPREREN Ao PN PREpiReR) PR Lfoam onrds g el (Micarhbenpseriyad
acryl ate and an bpxiedhahsbofageinbernition tiREpyhe £NGE of Me 2anlcabditdted Fiiie

rneltlyi 21(;[2_pethoxy-5 (trifluo, otnetYryi3p z yl]arrinoicarbonyl)ata
i no] pkrenyl ] acr yqtg‘taé‘. ‘Sa/fﬁ?a(eri?nﬁ‘ga o %)e ‘ﬁerngtﬂte%)%eﬁcglo? é%{ trh aan))’é? %rglﬁtleh rzef(?ffa?; e then
t akes pl ace undétetiyhairdate.caad thapa phesphidt imidnand 4 qarbadidinide evyeactive ingegme-

surprisingly beend ounthet Bakatibh eof atdkdhlon{eBicEidioudtsOot2nipAeryBrhosphine 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 possi-
ble.

In addition, it has surprisingly been found that the building block methy! {8-fluoro-3-
[2-methoxy-5-(trifluoromethyljphenyl}-2-oxo-1,2,3,4-tetrahydroguinazolin-4-yl}acet-

ate can be synthesized efficiently by means of an ortho-palladization. Here, N-(2-
fluorophenyl)-N'-[2-methoxy-5-{trifluoromethyl)phenyljurea is reacted with methyl
acrylate and an oxidizing agent in the presence of an acid to give methyl (2E}3-{3-fluoro-
2-[({[2-methoxy-5-(trifluoromethyl)phenyllamino}carbonyl)amino]phenyljacrylate. The
ring closure to the tetrahydroguinazoline then takes place under basic reaction

conditions.

In addition, it has surprisingly been found that the alkyl (8-fluoro-2-[4-(3-
methoxyphenyl)piperazin-1-yi}-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydro-
quinazolin-4-yljacetates, preferably the methyl (8-fluoro-2-{4-(3-methoxyphen-
yl)piperazin-1-yl}-3-[2-methoxy-S-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-
yljacetate, can be separated into the enantiomers by crystallization with (25,35)-2,3-

bis[(4-methylbenzoyl)oxy]succinic acid.

In addition, it has surprisingly been found that the R-enantiomer of the alkyl {8-
fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-S-(trifluoromethyl)phen-
yl]-3,4-dihydroquinazolin-4-yljacetates, preferably of methyl ({8-fluoro-2-[4-(3-



nmet hoxyphenyl ) pt peraztn-1-yl]: 3- (2 net a
oxy-5-t,trifl notonethyi)phenyi]-3,9-d"i hydro- quinazolin-4-yl}acetates,
preTerany the nethyl } 3- t7uoro z- (4 : - nethoxyphen- yi)piperazin4d
-yl]-3-~2-m ethoxv-5" (tnfl uoronethyt,|phenvl }-3,4-dihydroquinazol in- 4-
yi }acetate, can be separated into the enantlomers by crystallization with
' 2S,3S)-2,3- bis~d-rnethyl ben;toyi)oxy]s ccirric acid. In addition, it has
surprisingly been "found that the R-enantionzer of the al kyl {8-
f heer o- Z- 14- ( 3- nr et hanyphenyS) paperarin- 7 -yl]
. 3-(2nmet hoxy-S-(tr6tl uoronet hyl ) phen- yll-3,4-dthydrncl;alrtai:
hrt4-y':}acetates, preferably of nethyl i R-fluoro-2-4-(3 6
met hoxyphenyl ) pi perazi n-1 -yl j-3-[2-rnethai xv-g-(trifuornei hyl)phenyl)-3,
#- di hydro- gui nazol |l n-4-yl)acetate, can be racem zed under basic conditions
at the stage of the acid after the hyd?olysis of the alkyl or methyl ester
and can be separated after renewed esterification by crystallization with

(2S;33)-2,3-bis zet hyl benzo x'.inic acid reby the tota
yield of the ¥ ém eB‘F‘)rPéf”?‘gzl%%fé' § “‘H%T‘SFI“YS?’P?BY%?}?@HX%S’f t he

i nvention for qmlnezopnﬂfyaacattateocnndfe r@pemumbomdba;fc dooditiomsaat tHe) staghiof heR  fir Re
ld R la), acx% fahsr the gxyw&y@x? ofthd ﬁp,rxeo?%&ﬁy] agtyﬂ and\RI R Qgﬁﬁﬁé& i@y be

substituted wt subsi it nent.s, th nts are
sel ected i ndeb%ﬁ‘d@nteftﬁnf&f““ﬁ‘né’yaﬂéitﬂ%?“‘?? o‘Yﬁht H%S z 3%”’ ety foenoy

oxy]succinic acid, whereby the total yield of the S-enantiomer is increased.

In detail, the method of the invention for the preparation of a compound of formula (1)

7 q D,
N R )
&/N\

Ar

in which

Ar represents aryl, wherein aryl may be substituted with 1 to 3 substituents,
whereby the substituents are selected independently of one another from the
group consisting of alkyl, alkoxy, formyl, carboxy, alkylcarbonyl, alkoxycar-
bonyl, trifluoromethyl, halogen, cyano, hydroxy, amino, alkylamino, amino-

carbonyl and nitro,

wherein alkyl may be substituted with 1 to 3 substituents, whereby the sub-
stituents are selected independently of one another from the group consisting

of halogen, amino, alkylamino, hydroxy and aryl,

or two of the substituents on the aryl, together with the carbon atoms to
which they are bonded, form a 1,3-dioxolane, a cyclopentane ring or a cyclo-
hexane ring and an optionally present third substituent is selected independ-

ently thereof from the group mentioned,



group consisting of alkyl, alkoxy, fornyt, carboxy, alkyicarbonyl,
ai'kKoxycar- honyl, ftrifluorotnethy, hal ogen, cyan, hydroxy, atnino,

al kyl arni no, am no- carbonyl and nitro, wherein al kyl may be substituted
with 1 to 3 suhstituents, whereby the sub- stituents are sel ected

i ndependently of one another fromthe group consisting of Mgen, am no,

al kyl am no, hydroxy and aryl; or two of the substituents on the aryl,
together with the carbon aions to which they are bonded, forma

1, 3-di oxol ane, a cgcl opentane ring or a cyci o- hexane ring and an
optionally present third substituent is selected independ- ently thereof
fromthe group nentioned, R represents hydrogen, am no, aky!, alkoxy,

al kylartino, alkylthio, cyano, halogen, nitro or trifluownethyl, Az
represents hydrogen, alkyl, alkoxy, akyithio, cyano, halogen, nitro or
trifluoronmethyl, R represents am no, alkyl, al koxy, alkyl arnino,

al kyl thi o, cyano, halogen, nitro, trituneonetltyl, alkylsulfonyl or

al kyl ar ni nesuf oyl &tPreseiie hyfrogde 2Rl cdliys Fkoxy RelkylgnigoR3IkyIgpe eS8nt s
hydrogen, al kyl, al kawyen, 6y@0triflialoa@er, nitro or trirfuoromethyl and the
ot her two, together with the carbon atons to which they are bonded. forma
1, 3-di oxol . ane, a cyel opentane ring, or a cycl ohexane rinp; R4 represents
hydrogen or al ky¥, TeREeseidhiyeiogts %‘%r Blges GHkyipiRycyangy halogen, nitro “or

triftuoromethyl,

R represents amino, alkyl, alkoxy, alkylamino, alkylthio, cyano, halogen, nitro,

trifluoromethyl, alkylsulfonyl or alkylaminosulfony!l
or
one of the radicals R', R? and R® represents hydrogen, alkyl, alkoxy, cyano, halogen,
nitro or trifluoromethyl and the other two, together with the carbon atoms to which
they are bonded, form a 1,3-dioxolane, a cyclopentane ring or a cyclohexane ring,
R* represents hydrogen or alkyl,
RS represents hydrogen or alkyl
or
the radicals R* and R’ in the piperazine 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, aminocarbonyl,
alkylcarbony), alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxy or

nitro,

R’ represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxy, alkylcarbonyl,

alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxy or nitro

and



the radicals R4 and Rs in the piperasine ring are bonded to carbon atons
directly opposing each other and forma nethylene bridge which is

optionally substituted with 1 to 2 nethyl groups. R' represents hydrogen,
al kyl, al koxy, alkylthio, fornyl, carboxy, anrinocarbonyl, alkylc:arbonyl,
al koxycarbonyl, trifhaoronethyl, hal ogen, cyano, hydroxy or nitro, R
represents hydrogen, al kyl, al koxy, alkylthio, forrnyl, carhoxy,

al kyl car honyl, al koxycarbonyl, Priflrrourtnethyl, hal ogen, cyano, hydroxy
or nitro and s R represents hydrogen, alkyl, al koxy, alkyithio, fornyl,
car boxy, al kyi carboFrvi, akoxycarboryl, trifluoronethy;, halogen, cyano,
hydroxy or nitro, conprises the hydrolysis of the ester of a conpound of
forrnuia (i) 0, f? . t 0Os ae Ra Rhi Pd Arxr R5 in which Ary R R"'."'
R3, RR, R R and Rs have the neani%g i ndi cated above, and R represents

R® represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxy, alkylcarbonyl,

alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxy or nitro,

comprises the hydrolysis of the ester of a compound of formula (II)

in which

Ar, RY, R?Z, R3, R, RS, RS, R7 and R® have the meaning indicated above, and
R® represents C;-Cs-alkyl,

using a base or an acid.

The compound of formula (II) can be prepared by the reaction of a compound of
formula (11I)

in which



using a base or an acid. The conpound of formula (11) can be prepared by
the“reaction of a conpound of formula (I1f) RS HF RaRz fd' 3! E R (IEl),
Rcl~ "ty 41 inwhich R. R, R3, R5, R and Re have the neaning indicated
above, and R represents t:,-C -alkyi, in The presence of a base with a
conpound of forrmula (IV) R R5 in which ,At, Rl and R have the meaning

i ndi cat ed above. The conpound of formula (111) can be prepared by the
reaction of a conpound of Ilonnula (V) s BEf i e~ g .t ,tea in which R,
R2, W Re, R and R8 have the nmeaning indicated above, and R ' represents
C -C, -al kyl,

R!, RZ, R3, RS, R” and R® have the meaning indicated above, and
R® represents C,-Cy-alkyl,
in the presence of a base

with a compound of formula (IV)

in which
Ar, R* and R® have the meaning indicated above.

The compound of formula (lII) can be prepared by the reaction of a compound of

formula (V)

in which

R', R?, R? R¢, R7 and R® have the meaning indicated above, and

R represents C;-Cy-alkyl,



iD wth phosphorus oxychl oride, phosphorus trfchloride or phosphorus
pentachl odde in the presence of a base. The conpound of fornmula (V) can be

prepared by the reaction of a compound of formula (i, T) Rz : ~~ NnJ
(vi), " _a( - Rinwhich R3, R, R, RR R and R' have the nmeaning
i ndi cated above, wth a conpound of fornmula C) {. 5 Yiir .. f3 in which

Rs represents in the presence of a palladiumcatalyst and a base. Conpounds
of formulae (N), (VI) and fl1X)) are known per se to the person skilled in
the art or can be prepared by usual nmethods known fromthe literature. - -
R 11 In an alternative cne' hod, a conpound of 'fornula (Vi
can be prepared by reacting a conpound of fornula (VU

10

with phosphorus oxychloride, phosphorus trichloride or phosphorus pentachloride

in the presence of a base.

The compound of formula (V) can be prepared by the reaction of a compound of
formula (VI)

R
8 R?
R Br /@-
A 1 R VD,
R® ” 8]

in which
R', R R3, RS, R” and R® have the meaning indicated above,

with a compound of formula

o]

1X),
H20§)J\O/Rg ( )

in which
R? represents C,-C,-alkyl,
in the presence of a palladium catalyst and a base.

Compounds of formulae (IV), (VI) and (IX) are known per se to the person skilled in
the art or can be prepared by usual methods known from the literature.



., RB 27 HN yO inwhich R, R, R R R and R8 have the neaning

i ndi cated above, in the first stage with a conpound of formula (Ix) in
acetic acid in the presence of a palladiumcatalyst, an oxidizing agent
and an acid to give it conpound of formula (MIl) R Cs/ Pit HV R~ (VII1),
s N "OH inwiich R R, R Ro, R and R8 have the neaning indicated
above, and RO represen's Cc-t:.,-awl, and in the second stage with it
base to give a conmpound of forrmula (V). 12 Conpounds of fornula (VI1) are
known per se to the person skilled in the art or can be prepared by usual
met hods nmown fromthe literature. According to a preferred enbodi nent of
the present invention. in the synthesis

11

In an alternative method, a compound of formula (V) can be prepared by reacting a

compound of formula (VII)

R (VID,

Iz
@)

in which

R', R% R3, RS, R7 and R® have the meaning indicated above,

in the first stage with a compound of formula (IX) in acetic acid in the presence of a

palladium catalyst, an oxidizing agent and an acid to give a compound of formula

(Vi1
/H9
R1
O 2
RS l R
]! | 1 RS (VI
8 N 0O

R H

in which

R!, R%, B3, RS, R7 and R® have the meaning indicated above, and

R® represents C-Cy-alkyl,

and in the second stage with a base to give a compound of formula (V).



met hod the radical R in the conmpounds of formuiae (11), (I1), (V), (VIlI)
and (I X) represents netby. In addition, the present invention conprises
conmpounds of formula (In) 13g: 81 P~2 R(111), Fis h d in which Iz,
R; R3, R6, R and Re have the neaning indicated above, and R represents
C -C4-al kyl . Conpounds of forrmula (911) in which 119 represents nethyl are
preferred. 1In addition, the present invention conprises conpounds of
formula (V) OF QI I3 R1 inWich R, R; R. R, R and R have the
meani ng i ndi cated above, and iv represents C..-C4-al kyl. Conpounds of
formula (V) in which R represents nmethyl are preferred. According to a
particularly preferred enbodi nent of the present invention, the conpound
of formula (1) is the foil ow ng conpound
{9-fluaro-Z-[4-(3-ni zt hoxyphenyl j oi pggazi n-1-ylj-3-[~-methoxy, ~-i trifl
raor onet hyl ) phen-

Compounds of formula (VII) are kniown per se to the person skilled in the art or can

be prepared by usual methods known from the literature.

According to a preferred embodiment of the present invention, in the synthesis
method the radical R’ in the compounds of formulae (II), (III), (V), (VIII) and (IX)

represents methyl.

In addition, the present invention comprises compounds of formula (III)

in which

R!, R?, R?, R¢, R’ and R® have the meaning indicated above, and

R’ represents C,-Cq-alkyl.

Compounds of formula (III) in which R® represents methyl are preferred.

In addition, the present invention comprises compounds of formula (V)




yil-3.4-ciihydzcc; ui nazo?i n-4-yl)a etic acid O r#<3 HO Or 1 ~~ CF.j °

rarv~ FN, :E1 According to a particularly preferred enThodi nent of
the preseminvention. the conpound of forrmula (11) is the follow ng
compound: nethyl & fluara-' -i4-i3-3nethoxsp2 enyi; piperazi

,-1-y1,-3-[2-n: e#hoxy-5-{trifluoro.. netl iyi;ptienyl;-3,4-di hvdroqu
nazoli n-4-yliac:etaie i4 L3ii3Cp~p. te-"NEi According to a
particularly preferred enbodi nent of the present invention, the conpound
of formula (IMis the follow ng conpound: nethyi

2<ht oro-R-fluczro-3-(2-net hoxy-S-{tdf uoronethyl)phenv@ - 3, g-di hydr oqui na-

zolin-4-yij-acetate J CH3 ~3CRC~~ ~ ~ri

13
in which
R!, R?, R RY, R7 and R® have the meaning indicated above, and
R’ represents C;-Cq-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 () is the following compound:

{8-fluoro-2-f4-(3-methoxyphenyl)piperazin-1-yl}-3-2-methoxy-5-(trifluoromethyl)phen-
yl]-3,4-dihydroquinazolin-4-yl}acetic acid

A

N/ N/\l

[ U
o

According to a particularly preferred embodiment of the present invention, the

o\

CH,

compound of formula (1) is the following compound:

methyl  {8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoro-
methyl)phenyl]-3,4-dihydroquinazolin-4-yl}acetate

3



O0s ei r According to a particularly preferred enbodi nent of the present
invention, the conpound of fornmula M) is the foll ow ng conpound:

et hoxyphenyl ) piperazine HN According to a particularly preferred

enbodi nent of the present invenuort, file conmpound of formula (V) is the
foll ow ng conmpound nethy' {S-fluoro.3-{2nelt, osy-S-(trU uorom

et hyl } phenvi } - Z-0zo04, 2., 3, 4-tetrahvdro- qui na2oli n-4-yl} acetate f' 3
fiai;. I 6 4 {1 Ii N O F According to a particularly preferred enbodi nent
of the present invention, the conmpound of fornula (41) is the follow ng
compound: 4-(2-bro no-fi-f7uorophery3}-hT-{2-nrethoxy-S-(kri uoro tel

yi }pftenyiJurea fl ~refj ~.~ CFt | 2. F According to a particularly
preferred enbodi nent of the present invention, the
14

o
B
N
//L
N N

C

CF,
SN

According to a particularly preferred embodiment of the present invention, the

compound of formula (IIl) is the following compound:

methyl 2-chloro-8-fluoro-3-{2-methoxy-5-(trifluoromethyl)phenyl}-3,4-dihydroquina-

zolin-4-yl}-acetate

According to a particularly preferred embodiment of the present invention, the

compound of formula (IV) is the following compound:

1-(3-methoxyphenyl)piperazine



compound of formula (Vf1l, as the follow ng conpound: N.(2-fluorophenyf) N
2-metho .y S-itrifluoronmethyFpheny:Jurea 1 6 t'H3 fd F According to a
particularly preferred enbodi nent of the present invention, the conpound
of formula (M1I) is the folic-wing cornpoun d: neth
(2Ef 3{ 3-#l uoro-2-[i {(2-net hon9-5- # fluoronethyl)phenvi,ami : noi carbon-
yl ) am no} phenyl {acryfate HC'0O io CF3 N N' F H3C According to a
particularly preferred enbodi nent of the present invention, the conpound
of formula (Ix) is the follow ng conpound: nethyl ace late 0 The
hydrol ysis of the ester of a conpound of fornula (1) to a conpound of
formula (i) takes place by reaction of a conpound of forrmula (11) with a
base in an inert solvent, in a i:e?Ytpetature range from18C up to the
reflus of the solvent, preferably at 18 fid 50C, particularly preferably at
20 to 30'C, under atnospheric pressure wthin for exanple, 0.5 to 10
hours, preferably within | to 5 hours.

According to a particularly preferred embodiment of the present invention, the

compound of formula (V) is the following compound:

methyl {8-fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl]-2-oxo-1,2,3,4-tetrahydro-

quinazolin-4-yljacetate

According to a particularly preferred embodiment of the present invention, the

compound of formula (V1) is the following compound:

N-(2-bromo-6-fluorophenyl)-N'-[2-methoxy-5-(trifluoromethyl)phenyljurea

According to a particularly preferred embodiment of the present invention, the

compound of formula (VII) is the following compound:

N-(2-fluorophenyl)-N'-[2-methoxy-5-(trifluoromethyl)phenyllurea



Bases are, for exanple, alkali netal hydroxi des such as sodi um hydroxi de,
[ithium hydroxide or potassium hydroxide, or alkali netal carbonates such
as caeslum carbonate, sodium carbonate or potassium carbonate, or

af koxi des such as sodi um nethoxi de or potassi um net hoxi de or sodi um

et hoxi de or potassium ethoxide, with the base op',fonally being present in
aqueous solution. Inert solvents are, for exanple, ethers such as

1, 2- di met hoxyet hane, di oxane, tetra- hydrofuran, glycol dinmethyl ether or
di et hvl ene gl ycol dinmethyl ether, alcohols such as nethanol, ethanol, n-k
ropanoi, isopropanol, n-hutanol or tent-butanol, or water, or mxtures of
sol vents. Sodi um hydroxide in water and dioxane is preferred. The

hydrol ysis of the ester of a conpound of fornula ell) to a compound of
formula (1) takes place by reaction of a Conpound of forrmula (fl} with an
acid in a solvent in the presence of Witer, 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 exanple, 0.5 to 48 hours, eferably with in 5 to 24 hours.

Acids in a solvent are, for exanple, h loric acid, sulfuric acid or

phosphoric acid in dioxane or tetrahydr n. Hydrochloric acid in

di oxane is preferred. The synt } ng of formula (11) froma
compound of formula (I[f; and nd of fornula (1V) in the presence
of a base takes place in an in V;LH in a tenperature range from

40°C up to the relux of the sol veant, fbref%rably under 18 reflux of the
sol vent, under atnospheric pressire, within, for exanple, 5 to 48 hours,

According to a particularly preferred embodiment of the present invention, the

compound of formula (VIII) is the following compound:

methyl (2E)-3-{3-fluoro-2-[({[2-methoxy-S-(trifluoromethyl)phenyl]lamino}carbon-

o

According to a particularly preferred embodiment of the present invention, the

yhamino]phenyl}acrylate

compound of formula (IX) is the following compound:

methyl acrylate

0

Hzc\)ko/CHa

The hydrolysis of the ester of a compound of formula (I[) to a compound of formula
(1) takes place by reaction of a compound of formula (II) with a base in an inert

solvent, in a temperature range from 18°C up to the reflux of the solvent, preferably



preferably within 10 to 24 hours. Bases are, for exanple, am des such as
sodiumamde, Tithium bis(trinethylsilyl?anide or |ithium

di i sopropyl am de, or am ne bases such as 1, 8-

di aaabfcycl o[ 5. 4. 4P] undec-?-ene (I ~Fi} i(:i-nmethoxyi:henyi)lrpetazfne or
triethyl- amne, or other bases such as potassiumter].-butoxide of sodium
hydride. Inert solvents are, for exanple. chlorohen ene or ethers such as
1, 2-di met hoxyet hane, di oxane, glycol dinethyi ether or diethyene glycol

di ntei hyl ether. DHU in dioxane is preferred. The reaction of a compound of
formula (V) to give a conpound of formula (Ills takes place by reaction of
a conpound of fornmula (V) w th phosphorus oxychioride, phosphorus
ttichlori.de or phosphorus pentachloride, w th phosphorus oxychl oride

being preferred, in the presence of a basé in an inert solvent, in a
tenperature range from40C up to the reflux of the solvent, preferably
under refdux of the solvent, under atnospheric pressure, within, for
exanpl e, 5 to 48' hbif sO°C pP@P@P§b1VfﬁPPMP%290°39692Wdﬁdﬁﬁ§¥m8%55§“aﬁe, f or
exanpl e, am nes wstiGhfoasxainp®- 0l &z AltiduMCprapiabid witbindaeeshoene (i 3$L'i, pyudene
or triethylam ne, or am des such as sodium am de, |ithium
bis(trinmethylsilyi)anide or lithiumdiisopropylaniide, 03" other bases such
as potas- s3u3XBasys sk, fobertaow[ei flkali metpletdrxgley 8nh 95 ardgim hpdrogsianithien

hydr ocar bons sumdra,adb%mpea&lunmy&%de tQl HeNemehl AhinRleORENZ eNGaesiRU i N

chl orobenzene is greferred
carbonate, sodium carbonate or potassium carbonate, or alkoxides such as sodium

methoxide or potassium methoxide or sodium ethoxide or potassium ethoxide, with

the base optionally being present in aqueous solution.

Inert solvents are, for example, ethers such as 1,2-dimethoxyethane, dioxane, tetra-
hydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether, alcohols such
as methanol, ethanol, n-propanol, isopropanol, n-butanol or tert-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 (1) to a compound of formula
(I) takes place by reaction of a compound of formula (II) with an acid in a solvent in
the presence of water, in a temperature range from 18°C up to the reflux of the
solvent, preferably at 18 to 50°C, particularly preferably at 20 to 30°C, under atmos-
pheric pressure, within, for example, 0.5 to 48 hours, preferably within 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 (1) from a compound of formula (1II) 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 reflux of the solvent, preferably under



The reaction of a conpound of ornmula (VI) to give a conpound of formula (V)
takes place by reaction of a conpound of forniuui (Vi) with a conpound of
formula (I1X) in the presence of a palladiumcatalyst and a base in an
inert solvent, in a tenperature range frorr, 44 °Cup to the reflux of the
solvent, preferably under reflux of the sol- vent, under atnospheric
pressure, within. for exanple, 5 to 48 hours, preferably wthin 10 to 24
hours. Pall adium catal ysts are, for exanple:

bi s(tri phenyi phosphi ne) pal | adi un{11) chl ori de,

tetraki s(tri phenyl phosphi ne) pal | adi un(0),
bts(Iris(o%oiyl}phosplripu)palladi,rm{(1} chloride or it palladium

catal yst prepared from bi s{acetonitrheidichlor ttalladiurrt or
;a(laeitam{ii) acetate and a |igand, fﬁr exanple, tris(o-tolyi)phosphine,
tri phenyl - phosphi ne or di phenvii phosp Pnof eErocerte. Bases ar e, for

exanpl e, 1;8-di azahicycl o[ 5. 4. 0i undec-% ene (DBU), :riethylamne or d
iisopropylet h am._n.e. lnert solvents are . for exanpl e hers such as
L e et hoxyerHinaring o b BEpNETb Rl o hfiio AP LR IR 5i'veo

di et hyl et hemprefdispdyr within B Hs2419ets.- as benzene, xyiene or tol uene. or other
sol vents such as isobirtyronltrtie, acetonltnle, nitroben- gene,

di net hyl f or manmi de, drnethyl acetan ide, diotethyt sulfoxide or *1-

net hyl pyrroi i d8%e, % paPl adiUifReat qPgSt P¥Rpattedsodiidm amide, lithium

Ni si acet onf t r ibis@)igtetey kil yoaaga hva dithiamadidodrddyiiride, bobiyOphasphudeasanst
triethylan,ineg.in.l WL re. . eact i f a
conmpound of f??andl}llézgc?@ﬂqﬁ%gd?g} Eg‘l{evieﬁ_‘% gg%%&ﬁ’{gbg%y?%zpﬁﬁ{l% ?{fltrt?t A t akes

pl ace by reactM¥i ofotier ByfpEhdt PRssiuat et tutqideof sagitnh hefridenpound of fornul a
(I'X) in acetic acid in the presence Q a palladiumcatalyst, an oxidi2.ing
agent and an

Inert solvents are, for example, chlorobenzene or ethers such as 1,2-dimethoxyethane,

dioxane, glycol dimethyl ether or diethylene glycol dimethyl ether.

DBU in dioxane is preferred.

The reaction of a compound of formula (V) to give a compound of formula (III) takes
place by reaction of a compound of formula (V) with phosphorus oxychloride,
phosphorus trichlotide or phosphorus pentachloride, with phosphorus oxychloride
being preferred, in the presence of a base in an inert solvent, in a temperature range
from 40°C up to the reflux of the solvent, preferably under reflux 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-diazabicyclo{5.4.0lundec-7-ene (DBU),
pyridine or triethylamine, or amides such as sodium amide, lithium
bis(trimethylsilyl)amide or lithium diisopropylamide, or other bases such as potas-

sium tert.-butoxide.

Inert solvents are, for example, hydrocarbons such as benzene, xylene, toluene or

chlorobenzene.

DBU in chlorobenzene is preferred.



acid, in a tenperature range fromGCto SO'C, preferably at room
tenperature, under atnospheric pressure, within, for exanple, 5 to 48
hours, preferably within 10 to 24 hours. 20 Pal | adi um cat al yses are, for
exanpl e, pauadium salts such as palladiurn(ll) chloride; paliadiun(ll)
acetyl acetonate, palladiunH) acetate or sodiumtetrachl oropal | adat e;

pal l adiun(l 1) acetate is preferred. Oxidizing agents are, kr exanple,

p- benzoqui none or peroxi des such as, for exam pie, hydrogen peroxide,
tent - butyl hydroperoxide or sodium perborate, or sulfur tnoxxde pyridine
conpl ex, manganese di oxi de, 23-dich;oro-5, 6-di cyano-p- benzoqui none (DD,))
sodi um peroxodi sul fate or oleum (fum ng sulfuric acid); p- benzoqui none,
sodi um per oxodi sul fate or ol eum (funning sulfuric acid) is preferred and
oleumis particularly preferred. Acids arf%, for exanple, F7ethaAFes ifonic
acid, lrifluf7rainethanesul fonic acid or substituted benzene337l fonic
aC|ds such as, for exanple, 4-nethylil3erizenesul fonic

4- chl or obenzenedi FHHPRO wgacﬁoalpsvwofrﬁ?fﬁwbﬂwM@w%ﬁw@ %{é?rawiadw takes
concentrated sylatebyireaca®i & aicomphiendfopformat (\a) ittn cdnigoluhtiof foneiih@aes ui f oni ¢
acid or sulfuri r I

part icularly pr g}* gﬁésgn&k Bfﬁ]é‘ﬂﬁdlhﬂ cgt'aggt aggiglf)g;e iF arprn%{ﬁgl%eg? 'inQ t?xHE@ {}?rﬁ ) to
give a conmpound g g 0iCauR 1) the rofilug of Bleéelée"éypf?féf%lf |“6¢F‘d?ﬂ“é Oé(‘ﬂ?p%hnd of
formula (VI11) wdthursiebas®spHRri@pres ey WithBOkat@Rimple,N5 & t€MpEE aprefe@bly ange
from40 t: up to.theo nebl pwx, of the solvent, preferably under reflex of the
sol vent, under atnospheric pressure, within, for exanple, | to 48 hours,
preferably within 2 to 14 hours.

Palladium catalysts are, for example, bis(triphenylphosphine)palladium(ll) chloride,

tetrakis(triphenylphosphine)palladium(0),  bis(tris(o-tolyl)phosphino)paliadium(ll)
chloride or a palladium catalyst prepared from bis(acetonitrile)dichloropalladium or
palladium(ll) acetate and a ligand, for example, tris(o-tolyl)phosphine, triphenyl-
phosphine or diphenylphosphinoferrocene.

Bases are, for example, 1,8-diazabicyclo[5.4.0lundec-7-ene (DBU), triethylamine or

diisopropylethylamine.

Inert solvents are, for example, ethers such as 1,2-dimethoxyethane, dioxane, glycol
dimethy! ether or diethylene glycol dimethyl ether, hydrocarbons such as benzene,
xylene or toluene, or other solvents such as isobutyronitrile, acetonitrile, nitroben-
zene, dimethylformamide, dimethylacetamide, dimethyl sulfoxide or N-

methylpyrrolidone.

A palladium catalyst prepared from bis(acetonitrile)dichloropalladium and tris(o-

tolyl)phosphine and triethylamine in isobutyronitrile are preferred.

The reaction of a compound of formula (V1) to give a compound of formula (VIil)
takes place by reaction of a compound of formula (V1) with a compound of formula
(IX) in acetic acid in the presence of a palladium catalyst, an oxidizing agent and an
acid, in a temperature range from 0°C to 50°C, preferably at room temperature, under
atmospheric pressure, within, for example, S to 48 hours, preferably within 10 to 24

hours.



Bases are, for exanple, alkali nmetal carbonates such as caesium carbonate,

sodi um carbonate or potassium carbonate, |, 8-di azabicaclo[B.4.J}undc -ene
(DBU), triethylamne or diisopr"” pylethylamne; potassium carbonate or DBU
is preferred. inert solvents are, fnr exanple, ethers such as

i, 2-di met hoxyet hane, di oxane, glycol ditrethyl ether or diethylene glycol
di net hyl ether, or hydrocarbons such as ben- zene, xylene or toluene, or
ket ones such as acetone or nethyl isobutyl ketone (MBIC), or other

sol vents such as isobutyronitrite, acetonitrile, chiorobeuzene, 21

ni trobenzene, dinethyliormam de. dinme, hviacel am de, dinethyl sulfoxide, N
nmet hyi pyrrol i done or tetra ydrC34tlif3f?hene-~, 1-di oxel e (sul fol ane);
acetone is pre. ferred. In addition, the present invention conprises a
met hod for the separation of the enantioners of (C -4:4)-alkyl ;S fluoro-
-)4-(;i-trett9nxppher3y|}piI?erazirg-?-yli ~a (2

nt et hoxy-5-(trifiuoronethy)phenyl)-3, 4-di hydroqui 3)azol i n-4-yl)acetate and
the isolati f (C.:C ,)-alkyl . . ,

(S~ 511 -1 of ReSupicalyy i, B Qmple, pplegiumapls uh s plpdigmy chiopge

haxy- 5- ( Fri f paldyipofibtakstyipqsieantgl palladidmdi kgatato gobadhmp titnckioypdliadets at e,
character- i gadaibfahRakad Berefede@m C ester is crystallized with
{2,5,351-2, 3-bi s[ (4- rnethyl benzoyi)oxylsuccinic acid. The crystallization
takes place in a tenperature range fromO to 25 Cin ethyl acetate. The
salt of the bxianaptaai®ire Roe8kpplap-BSzéquadine of P8 Wilidham, foastam- A met hod

for the separation o e. enanti I f t 28-flworp-2-[-.-(3-nmetho-
xyphen y) pi pgl‘r%l'a_lz1 yﬁege{f -%Rx}d?‘s.%[}f-u%(g&’&@g% ler/LOdmm per%ora%’ _%r [Sum”

i f1 uor omre#hyiriopidenypyiiding | garep!¢x, y depgpnEe rdekidey o RPB3idloyay. o€y and t he

i sol ati on of beRbéduyncse (SbQH sbditkh Hemxddifidate Ir oledtl My Is?ingic)acid); p-

benzoquinone, sodium peroxodisulfate or oleum (fuming sulfuric acid) is preferred

and oleum is particularly preferred.

Acids are, for example, methanesulfonic acid, trifluoromethanesulfonic acid or
substituted benzenesulfonic acids, such as, for example, 4-methylbenzenesulfonic
acid, 4-chlorobenzenesulfonic acid or 4-nitrobenzenesulfonic acid, or concentrated
sulfuric acid in the form of oleum; trifluoromethanesulfonic 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°C up to the reflux of the solvent, preferably
under reflux of the solvent, under atmospheric pressure, within, for example, 1 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, 1,8-diazabicyclo[5.4.0}undec-7-ene (DBU),

triethylamine or diisopropylethylamine; potassium carbonate or DBU is preferred.

Inert solvents are, for example, ethers such as 1,2-dimethoxyethane, dioxane, glycol
dimethyl ether or diethylene glycol dimethyl ether, or hydrocarbons such as ben-
zene, xylene or toluene, or ketones such as acetone or methyl isobutyl ketone

(MIBK), or other solvents such as isobutyronitrile, acetonitrile, chlorobenzene,



yf)pi perazin-1 yl]-3-[2- methoxy-,5-(t! ifuowret hyii phenyl)--3, 4-di
hydroqui nazo : i n-4 {25,3Sj-2.3- yl}acetate, characterized in that the
racem c ester is crystallized with, bis (4-rnethyl benzoyl)oxy?succinic acid
is preferred. The crystallization takes place in a tenperature range from
Oto 2si: in ethyl acetate. The sail of the S-enantioner precipitates from
the solution first. In addition, the present invention conprises the (C

-C +)-al kyf (S)-15-fluoro-2-14-(3- methoxyphenyl) pi perazinl-yl]-3-[2:

met hoxy-S-(trifl uoronethyl)phenylj-3,4-di hydro- quinazolin-4-yl)acetate
(25,35)-2,3-bisC(9-3neti ylbenz yl)axy]soccinlc acid salts, It, addition,
the present invention conprises the nethyl (S)-18 fiuoro-2-[4-(3- nethoxynb
envi)pipera zi n-1-y)-3-[2rnet boxy-5-(trifluoronmethyl )phenyl]-.3.4-dih
ydr o- Flt3inazol,93t-4-y|)acetate (2S,38)-2,3

hi s[(4-inethv:henzoyl')oxy]succinic acid salt. 22 in addition, the present
i nvention conprises a nethod for the racem zation of (C - C4- a@k @ (R) -

6- t | uor o- 2-] 4- ( JUtFABETHENY pHER B P PBidEZ | Fmethylpgetagidep.- CH@F‘P?&‘XVUIS’X(dFrﬂ‘ftucr

romet hvl ) pheny' JmeSaylpyetblgeele Qg ubtaz@bihibphentl 1 1ageliat Quifddiay; acdtid ggfe-i N t hat
in the first stage , the al kyl ester is hydrolysed to the acid, in the second
stage the acid i's racenlzed usi ng sodi um nmet hoxi de or SOdIUﬁlethOX- i de and
inthe third stage the acid is again converted into the al kyl ester. A

method for the fx%@&ﬂx&?tthpgre%t %K&YJn éo'f?)pnﬁes l Jné{%cphg tL sdpFnFRebhaxy -

phenyi ) pi perazin-| - J Tuor onet
phenyl | - 3, 4- dt h;?ﬂ%ﬁﬁ‘iﬂﬁa%o!CWhaW}fé@é?fatzel‘* <%W%EP3’8/1PB?I}Y9%“P%“MH\13 (2-
methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate  and  the

isolation of (C;-Cy)-alkyl (§)-{8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl}-3-|2-
methoxy-5-(trifluoromethyl)phenyl}-3,4-dihydroquinazolin-4-yljacetate,  character-
ized in that the racemic ester is crystallized with (2§,35)-2,3-bis[(4-
methylbenzoyl)oxy]succinic acid. The crystallization takes place in a temperature
range from 0 to 25°C in ethyl acetate. The salt of the S-enantiomer precipitates from

the solution first.

A method for the separation of the enantiomers of methyl {8-fluoro-2-{4-(3-metho-
xyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyl}-3,4-dihydroquina-
zolin-4-yllacetate and the isolation of methyl (S)}{8-fluoro-2-{4-3-methoxyphen-
yl)piperazin-1-ylj-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3, 4-dihydroquinazolin-4-
yllacetate, characterized in that the racemic ester is crystallized with (25,35)-2,3-
bis{(4-methylbenzoyl)oxylsuccinic acid is preferred. The crystallization takes place in
a temperature range from 0 to 25°C in ethyl acetate. The salt of the S-enantiomer

precipitates from the solution first.

In addition, the present invention comprises the (C:-Ci)-alkyl (S)-{8-fluoro-2-{4-(3-
methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyl}-3,4-dihydro-
quinazolin-4-yljacetate (25,35)-2,3-bis[(4-methylbenzoyl)oxy]succinic acid salts.

In addition, the present invention comprises the methyl (8§)-{8-fluoro-2-{4-(3-
methoxyphenyl)piperazin- 1-yl}-3-2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydro-
quinazolin-4-yljacetate (25,35)-2,3 bis[(4-methylbenzoyl)oxy]succinic acid salt.



inthe first stage the nethyl ester is hydrolysed to the acid, in the
second stage the acid is racem zed using sodi um net hoxi de or sodi um et hox-
ide and in the third stage the acid is again converted into the nethyl
ester is preferred. The hydrolysis in the first stage using an acid or a
base takes place under the sanme reaction conditions as the hydrolysis of
the ester of a conpound of forrmula (11) to give a conpound of forrmula (1).
The racem zation in the second stage takes place by heating the acid with
sodi um net hoxi de or sodi um ethoxide, with preferably at |east 2
equi val ents of base being used and with sodi um net hoxi de or sodi um

et hoxi de optionally being enployed in an alcoholic solution, in a solvent
under reflux, under atnospheric pressure, for, for exanple, 36 to 72
hours, preferably for 50 to 70 hours. ,23 Solvents are, for exanple. ethers
such as i, 2-di net hoxyet hane, di oxane, glycol dinethyl ether or diethylene
glycol dirnethy'l ether, hydrocarbons such as benzene, xylene or tol uene,

or other sol Yr?mdﬁxoﬁuﬁxla pASert %QJQHMH &F}lphEe's |a‘?netﬁcfdefBP{He trf delnEa@n &H E’Et hyi
sul foxi de; acetonjtrijle |§%§re e esteri ton in the ird stage

t akes pl ace, fd‘P‘y'e(}zéﬁif]I“@m' 3y (+ 5’5@91"6’?16’8’59’??1‘82‘%&5’3 %Wﬂwé’ﬁp‘l(tﬂp?‘b acid in
met hanol or anetihdphalyld-dRalinydnademazobhdiydaceurdararaterpg ittt ¢ pressure. for,
for exanple, 12 to 48 hours, preferably for 20 to 30 hours. In addition,
the present invention conprises a nethod for the racernization of (C, -

C4) - al kyl { t0)thp 8tst dase thelylester 8 hpidrelyted éxtpppdsyf ) 1 ?2i | . ?2rati o-i

rnet haxy-54tr; ftua?-

rornetlayI|y9tren i]-3.4-di hydrnyni nazolin-4-y1 ,aeetate, characterized in
t hat in the second stage the acid is racemized using sodiurh methoxide or sodium ethox-

ide and
in the third stage the acid is again converted into the alkyl ester.

A method for the racemization of methyl (R)-{8-fluoro-2-[4-(3-methoxy-
phenyl)piperazin-1-yl}-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazo-

lin-4-yljacetate, 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 (II) 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.



the al kyl ester is reacted with a base in ax: inert solvent. A nethod for
the racenai zati on of nethyl (R)-B-ftaora2-j4-(3-rnetfaoxyphe- ny
| pi perazin-I-yl]-3-
2- met hoxy-5-(trifluonmmet hyl ) phenyl,'. -3, 4-di hydr oaui nazohn- 4-yl }acet at e,
characterized in that the nethyl ester is reacted with a base in an inert
solvent is preferred. The reaction takes place in a tenperature range from
40CC up to the reflex of the solvent, preferably under reflex of the
sol vent, under atnospheric pressure, within, for exanple, S to 48 hours,
preferably within 12 to 24 boors. Bases are, for exanple, organic nitrogen
bases such as i;S-riiazabicyclo S..QQuncfee.;. ene (DBU) ore
trarnethyiguatil line; DBUis preferred. Inert solvents are, for exan?ple,
hydrocarbons such as benzene, xylene or t%luene, or other solvents such as
i sobutyTonitrile; isobutyronitrile is preferred. z4 The conpounds
described in the context of the nethod of the invention can al so be
present in the f%?fvﬁ?téfareﬂ H&T P8 StheBoiiihred BHmEBPYAtTREe (fORE @¥Pts. The
conpounds descr i dmethylnethdner detityexe glpfol timethye ttherd hpdfrodakbens ekt bonene,
depending on thgj re. I L 1.S0 LG
(enantioners, di s{ngrgga%}lrrgrlé_s%f?éth%ﬁsgw%% %gﬁhgf&%ﬁgoﬁh\ﬁ}é%ﬁogﬁn%%{:-égglfe g’ly le al so
conpri ses the pr¥pardh peieniig isHéersde of the enantiomers or diastereoners
and their respective mxtures. The stereosoorerically uniformconstituents
can be isolated from sfuch i x ure? of ena ti n’erswﬁnq)/or di a(g‘tgreo rsin
a manner known t gt hENHAYYLR B IPHET RX kL Je*amme P¥ SHRSOUR Y "t&dtr i bed
in the context ofith hafurentidih wethete of avatimr ialgphat @nded|rgflyx, 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 racemization of (C,-
Ca)-alkyl (R)-{8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-S-(trifluo-
romethyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate, characterized in that

the alkyl ester is reacted with a base in an inert solvent.

A method for the racemization of methyl (R)-(8-fluoro-2-[4-(3-methoxyphe-
nyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoromethyl) phenyl]-3,4-dihydroquinazolin-
4-yllacetate, 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 40°C up to the reflux of the
solvent, preferably under reflux of the solvent, under atmospheric pressure, within,
for example, 5 to 48 hours, preferably within 12 to 24 hours.

Bases are, for example, organic nitrogen bases such as 1,8-diazabicyclo(5.4.0]undec-7-

ene (DBU) or tetramethylguanidine; DBU is preferred.

Inert solvents are, for example, hydrocarbons such as benzene, xylene or toluene, or

other solvents such as isobutyronitrile; isobutyronitrile is preferred.



depending on their structure, be present in the formof their tautoners. a
fs preferred in the context of the invention are physiologically acceptable
salts of the conpounds enpl oyed and prepared in the nmethod of the
invention. Physiologically acceptable salts of the conpounds enpl oyed and
prepared in the nethod of the invention conprise acid addition salts of

m neral acids, carboxylic acids and sulfonic acids, e.g. salts of
hydrochl ori ¢ acid, hydrobrom c acid, sulfuric acid, phosphoric acid,

nmet hanesul foni ¢ aci d, ethanesulfonic acid. toluenesulfonic acid,
henzenesul foni ¢ aci d, napht hal enedi sul fonic acid, acetic acid, propionic:
acid, lactic acid, tartaric acid, nmalic acid, citric acid, funaric acid,
mat ei ¢ acid and benzoic acid. Physiologically acceptable salts of the
conpounds enpl oyed and prepared in the, nethod of the invention also
conprise salts of usual bases, such as, by way of exanple and preferably,
al kali nmetal salts (e.g. sodiumsalts and potassiumsalts); alkaline earth

netal salts (g @mp@ldic@isalil ale%aﬂemgn@%émdaﬁkﬁeﬁ)wemgn M  sal ts,
deri ved fron1annnn|a or or%anl nes V|ng 16 C atons, such as, by
1 brs

way of exanpP¥€saht} s LR PLBFYsa ét‘ ﬁ“?ir’ﬁ'fo vatey nzi ne, triethyl anine,

ethyidiiso 25 propytaretne, nonoethanol al ni ne, diethanol am ne,

teet | sanol ar p NG pe L EXELANEIYLATL NS A A0ehid AMIRRLNAN ko Bl ga! N

di benzyl ar 3i ne, |ne i |et annne, | ysi ne,
et hyl enedi a! AR rﬁ@"a?ﬁ@cmf?eﬂfaw%|“|béfreie€|'i5‘?*i’@fﬂc%PV&(?'@B“P‘H“? r@asgmm;éi of the
i nvention refgd mét@od HABEInVQIHIFE tiRkefdb alsC MO Gt prefaphioy eed madsdurepared in

the met hod Ot th&arllt?ovn?err]st on laslte(%eho’melrsn tn'&e (e)ilrl qesggcti'vel qlr‘;lli;gures. The
stereoisomerically 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.

Salts 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, benzenesulfonic acid, naphthalenedisulfonic acid, acetic acid, propionic acid,
lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic 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 1 to 16 C atoms, such as, by

way of example and preferably, ethylamine, diethylamine, triethylamine, ethyldiiso-



state, form a conplex by coordination with solvent nol ecul es. Hydrates
area special formof the solvates, in which the coordination takes pace
with water. In the context of the present invention racernic neans that the
conpounds are not present in enantionerically pure form i.e. the
conpounds are present as m xtures of (S)- and (l?j-ertantioiners- The
ratio of (S)-enantioner to (R)-enantioner is thereby variable. A m xture
of (S)-enantioner to (R)-enan tionaer of 1:1 is preferred. In the context
of the present invention, the substituents, have the foll ow ng neaning,

unl ess specified otherw se: ?dk se -t ;tom X e;kw, |" in al -xy. alkvlamnc
alkvlthio ), ylsa 3or",1 alKkyisulfonyl akoxycarbonv and

al kyl am nosul fonyl represent a inear or £anched al kyl radical generally
having, | tot ("~,-~.; atkyi") preferably M to 4, particuiarty preferably
1 to 3 carbon atons, by may of exanpl e and preferably nethyl, ethyl n-

propyl, isopropy ext . - but an hex y way
of exanpl e and p% e?ytér aB‘fy re%?dé)seglﬁ?oslamn% 'hox qdethatn g’)r(r%’?e n- pr"(l)%h?ora "e

propoxy, tert. budiesciphexylapépg ox?lnaﬂﬂlanummaq} Tkschiapai r‘ﬂd)erlezﬁmes@ntsl an

al kyl ar ni no radlﬁ@dhymmhragn@n&hﬁﬁoabmna@d kY| argMRst [ytiHENtiHyledIBhSE! 86
i ndependent |y of anot her). by way of exanple and pre¥erab|y nmet hyi -

am no, ethylanlnﬂﬂﬂqpﬁpb Yor ni no, i sopropyl atnino, tent. butylam no,
n- p- entyi arni no, n-hexyl am no, NN-di nethyl am no, NN-diethyIanino

N-et hyl - N- naet hyqu Mﬁla 0ox %F‘ﬂyllnvéﬂ'tlﬁp Q&Qp%l tﬁﬁi . Wrms ofl':t?lg‘%gl%

prol >yl am n", net I am no X arni ho an
| v- n- hexyl - N- nt e%’WS}PYzSPrP%PreE"QdGB thq Retheg ‘i’flth‘b‘“"?%‘t"“ é‘%‘fﬁp‘l“é e solid 5F bht s a
nonoai kyl ar ni no stadite@al a fbapldxdy lcodrinationcartvedt iodTeculdk. Hydfitea hie\alspatiano

form of the solvates, in which the coordination takes place with water.

In the context of the present invention racemic means that the compounds are not
present in enantiomerically pure form, i.e. the compounds are present as mixtures of
(S)- and (R)-enantiomers. The ratio of (5)-enantiomer to (R)-enantiomer is thereby

variable. A mixture of (S)-enantiomer to (R)-enantiomer of 1:1 is preferred.

In the context of the present invention, the substituents, have the following meaning,

unless specified otherwise:

| S "alk” ‘alky]” jn a a i 1 i kylca
alkylsulfonyl, alkoxycarbonyl and alkylaminosulfonyl represent a linear or branched
alkyl radical generally having 1 to 6 (“C,-Cs-alkyl”), preferably 1 to 4, particularly
preferably 1 to 3 carbon atoms, by way of example and preferably methyl, ethyl, n-
propyl, isopropyl, tert.-butyl, n-pentyl and n-hexyl.

Alkoxy, by way of example and preferably represents methoxy, ethoxy, n-propoxy, iso-

propoxy, tert.-butoxy, n-pentoxy and n-hexoxy.

Alkylamino represents an alkylamino radical having one or two alkyl substituents
(selected independently of one another), by way of example and preferably methyl-
amino, ethylamino, n-propylamino, isopropylamino, tert.-butylamino, n-pentylamino,

n-hexylamino, N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-



radi cal having Ito 3 carbon atons each per al kyl subshtuent, v(thia by way
of exanple and preferably, represents nethylthio, ethylthio, n- propylthio,
i sopropylthio, tert.-butylthio, n-pentylthio and n-hexylthio. ,fit rrk;.
by way of exanple and preferably, represents nethy, carbonyl, ethyl-

car bonyl, n-propyl carbonyl, isopropyicarbonyl, tort: butyl carbonyl,

n- pentyl carbony and n-hexyl carbonyl. 4lka rlfonyl, by way of exanple and
preferably, represents nethylstlfonyl, ethyl- sulfonyl, n-propylstilfonyl,
f sopropysul fonyl, text:-butylsulfonyl, n-peritylsulfor.yl and

n- hexyl sul fonyl. ty: <xys a;- by way of exanple and preferably, represents
rri et hoNycaybonyl, ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarhanyl,
t en, but oxycar honyl, n- pentoxycarbonyl and n-hexoxycarbonyl. Afkyla
nirosul f env( represents an al rylam ngsul onyi radi cal having one or two
al kyl substituents (sel ected independently of one another), by way of
exanpl e and preferably nethyl ansi nosul fonyl, ethyl antinosul: fonyl,

n- pr opy: am nMyonyllplroﬂys@ﬁmwio@f&pﬂw-x;-gmbﬁlfmnb,,N-manyl-mmf]tyxylarn"ine,osu: ;ony: :

n- pent yl am nasul f on n- hex n , imet hyl amonosul fonyl

N DS ot hy e SR el S AR e g N b ARLER TGRS

N- et hyl - h' - meppsendyd mehepdyiaminmipglical having & ¢pp sppen Moms oF plkilginines ul f ony,

N-ttert.- buydicaifivinRl by @mon et ERABE alkfsotiydt, V- n-pent} arn x usul f nnyl
and N-n-hexy9N net hyl am nosul fonyl. Cn-C, - Alkyi am nostrl fonyi, for

exanpl e, represents a nonoal - kylarrtinosul fonyl radical having | to 3
car bon at ons Alkyithiodbyakyy afexsapiel frainyrefe@bly,capresehtavnanigylthict eth3lticiar bon at ons

each per al k%l‘op?l‘ﬂh&%oﬁx‘dﬁﬁtthio, Ze?t.—butylthio, n-pentylthio and n-hexylthio.

Alkylcarbonyl, by way of example and preferably, represents methylcarbonyl, ethyl-
carbonyl, n-propylcarbonyl, isopropylcarbonyl, tert.-butylcarbonyl, n-pentylcarbonyl

and n-hexylcarbonyl.

Alkylsulfonyl, by way of example and preferably, represents methylsulfonyl, ethyl-
sulfonyl, n-propylsulfonyl, isopropylsulfonyl, tert.-butylsulfonyl, n-pentylsulfonyl and
n-hexylsulfonyl.

Alkoxycarbonyl, by way of example and preferably, represents methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, tert.-butoxycarbonyl, n-

pentoxycarbonyl and n-hexoxycarbonyl.

Alkylaminosuifonyl represents an alkylaminosulfonyl radical having one or two alkyl
substituents (selected independently of one another), by way of example and preferably
methylaminosulfonyl, ethylaminosulfonyl, n-propylaminosulfonyl, isopropylamino-
sulfonyl), tert.-butylaminosulfonyl, n-pentylaminosulfonyl, n-hexylaminosulfonyl, N,N-
dimethylaminosulfonyl, N,N-diethylaminosulfony], N-ethyl-N-methylaminosulfonyl,
N-methyl-N-n-propylaminosulfonyl, N-isopropyl-N-n-propylaminosulfony],  N-tert.-
butyl-N-methylaminosulfonyl, N-ethyl-N-n-pentylaminosulfony! and N-n-hexyl-N-
methylaminosulfonyl. C;-Cs-Alkylaminosulfonyl, for example, represents a monoal-
kylaminosulfonyl radical having 1 to 3 carbon atoms or a dialkylaminosulfonyl radical

having 1 to 3 carbon atoms each per alkyl substituent.



nrti-1 represents a nono- or bicyclic aromatic, carbocyclic radical usually
having 6 to 10 carbon atons; by way of exanple and preferably phenyl and
naphthyi. ttra lauen represents fluorine, chlorine, brom ne and iodine. The
present invention is described bel ow by neans of non-limting preferred
exanpl es and cornparalive exanples If not stated otherw se. al

quantitative data relate to percentages by weight. zs Abbreviation index:
AGN acetonitrile AM:-S-pos, atnospheric pressure ionization,

ei ectrospray>, positive (in M5) API-ES-neg, atnospheric pressure

ioni zation, eectrospray, negative (in M5) ca, about C, N}13 chem ca
ionization (Wth amonia) conc. concentrated DBU 1, 8-di azabi cycl o(5.4.0
undec- 7-enne DMAP 4-(di nmet hyl am no) pyri dine DMSO di net hyt sutfoxide ESTD
external standardization h hour(s) HPI.G’ high pressure Iiquid

chromat ography ?MIIli methyl isobutyl ketone 3Ynn, m nutes MS nass

spectroscopy Aryl represents a mono- or bicyclic aromatic, carbocyclic radical usually having 6 to

10 carbon atoms; by way of example and preferably phenyl and naphthyl.
Halogen represents fluorine, chlorine, bromine and iodine.

The present invention is described below by means of non-limiting preferred
examples and comparative examples. If not stated otherwise, all quantitative data

relate to percentages by weight.



NMR nucl ear magneti c resonance Spectroscopy R reten#ion tinme (in HPLC
VOC) vacuum drying oven GCeneral nethods HNL: Method 1 (& PLC): Instrunent:
HP 14330 with rmultiple wavel ength detection; col- um: Phenonenex- Prodi gy
CODS (3) 100A, 150 mqmmx 3 mm 3 pro; euenf A (1.0 g of FI-12PO + 1.0 m

of 13P0)4) 11 of water, elnent B: acetonitrile; gradient: ii mn 10%a B.
25 mn BOY%B, 35 mn 5(}/n 3; flow 0.5 roliroin; tenp,: 45"C.; iN
detection: 210 nm 29 Method 2 (MPLC): Instrunent: 1-1i' 1050 with variable

wavel engt h detection; eol- urnn: Chiral AD-11, 250 m: x 4.6 nn, 5 3n;
eluent A n-heptane + 0.2%diei.hyl- amne, eluent B: isopropanol + 0.2%
diethylam ne; gradient: 0 min 12.5%B, 30 mn 12.5%B; flow t m{mn;
tenp.: 25C, UV detection: 250 nm For the S-enantianmer, positive ex. values
are reported, for the fi-enantionmer negative Oe. values. Method 3
(I-1PLC:): Instrunment: I-IF 1050 with variabl e wavel ength detection; col-
um: chiral AD-H 250 trimx 4.6 3nm 5 um eluent A n-heptane + 0.21] X%
di et hyl - am rﬁemg[agf&b&imk,s@pr opanol + 0,2% diet; ylamne; gradient: O
mn 2513,4, F, 15 mn 250i;: B, flow | m/rain; tenp.: 30"C, W
detection: 250 nm For the 5-enanticner, oosttive e.e, values are reported,
for the R enaatbeaiutien imégati ve cc' values. Method 4 (HPLC): instrunent:

H P 1100 with vari abl e wavel ength detection; col- u3nn: Phenonenex- Prodi gy

Cs. 150 rnmx 3 mm 5 ;1n3; eluent A (1.36 g of KHzPQ,
ACN acetonitrile

API-ES-pos. atmospheric pressure ionization, electrospray, positive (in MS)
API-ES-neg. atmospheric pressure ionization, electrospray, negative (in MS)
ca. about

Cl, NH; chemical ionization (with ammonia)

conc, concentrated

DBU 1,8-diazabicyclo[S.4.0)undec-7-ene

DMAP 4-(dimethylamino)pyridine

DMSO dimethyl sulfoxide

ESTD external standardization

h hour(s)

HPLC high pressure liquid chromatography
MIBK methyl isobutyl ketone

min. minutes

MS mass spectroscopy

NMR nuclear magnetic resonance spectroscopy
Rr retention time (in HPLC)

VDO vacuum drying oven

General methods HPLC:

Method 1 (HPLC): Instrument: HP 1050 with multiple wavelength detection; col-
umn: Phenomenex-Prodigy ODS (3) 1004, 150 mm x 3 mm, 3 pm; eluent A: (1.0 g of
KH:PO, + 1.0 ml of H3POy) / 1 of water, eluent B: acetonitrile; gradient: 0 min 10% B,
25 min 80% B, 35 min 80% B; flow: 0.5 ml/min; temp.: 45°C; UV detection: 210 nm.



1,15 g of 83%)i,Pth) I | of water, eluent B: acetonitrite; gradient: O mn
10% B, 20 mn 80%B. 30 mn 80%B; flow 0.5 ntimn; tenp.: 40C W
det ecti on:

30

fiuorotnethyl)phenyl]-3,4-di hbd: oqui 3: aaal i n-4-yl }acetic acid YH G-,

210 nm

Yiel ds reported are not corrected in terns of content.

zchgrne 5: Synthesis of 18tuoro-2-(4-(3-n)ethoxyphenyi)pl peraain-i -
1) - 3-[ 2- met haxy-5- (t

we ,:F, HDyrJ;faaCPiJr P(c''~%. MM'.V~y YN 'JI 0, F FCOO,

Fr*l

YGL W

J-

DNJ,

P4ii YNIVN t-"~tH HO1 ..-j 1 == ----- @i _lcy
i ADCN -CM t L Pe F ~. 41, ~

29

Method 2 (HPLC): Instrument: HP 1050 with variable wavelength detection; col-
umn: Chiral AD-H, 250 mm x 4.6 mm, 5 um; eluent A: n-heptane + 0.2% diethyl-
amine, eluent B: isopropanol + 0.2% diethylamine; gradient: 0 min 12.5% B, 30 min
12.5% B; flow: 1 ml/min; temp.: 25°C; UV detection: 250 nm.

For the S-enantiomer, positive e.e. values are reported, for the R-enantiomer negative

e.e. values.

Method 3 (HPLC): Instrument: HP 1050 with variable wavelength detection; col-
umn: chiral AD-H, 250 mm x 4.6 mm, S ym; eluent A: n-heptane + 0.2% diethyl-
amine, eluent B: isopropanol + 0.2% diethylamine; gradient: O min 25% B, 15 min
25% B; flow: 1 ml/min; temp.: 30°C; UV detection: 250 nm.

For the S-enantiomer, positive e.e. values are reported, for the R-enantiomer negative

e.e. values.

Method 4 (HPLC): Instrument: HP 1100 with variable wavelength detection; col-
umn: Phenomenex-Prodigy C8, 150 mm x 3 mm, 5 um; eluent A: (1.36 g of KH:PO,
+ 1,15 g of 85% HsPO,) / | of water, eluent B: acetonitrile; gradient: 0 min 10% B,
20 min 80% B, 30 min 80% B; flow: 0.5 ml/min; temp.: 40°C; UV detection: 210 nm.

Yields reported are not corrected in terms of content.

"~ 1,0
DSt i
Cf,



~9i ~YA5@ ~_ N-(2.Bronto-6-fluorapheny)-iN -(2
st et hoxy-S. . (trlfluoronethyl)phenylyurea CFr~-l+~1fl t' ~J HHHGC—
2- letlsoxy-5 frtunronl ethyl pheny i socyanate (274.3 g) is dissolved in
acetonitsile (11), then 3-hrono-r fluoroaniline (200 g) is added and
rinsed with acetonitrile (50 m), The resulting clear soluton is stirred
under ret7.ux (ca. 85C ) for 38 h, then concentrated is vacuo at 4QC to a
vi scous nmagma, The solid is collected by suction 31 filtration, washed

with aceonitrife (260 m, cooled to 0-5C) and dried overnight at 4S (-' in
the VOO using entraining nitrogen. A total of 424,3 g of N-(2-bwrr?-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 NVR 1300 MHz, d,-DWVSO :
S=28,93 (s, 1f-f), 8,84 (s, 1H), 3,53 (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 M

(APl -ES-pos): ni/'z = 409 1001'r'0); HPLC (nethod 1): R = 22.4 and 30.6
m ss, ?d-(2- &heines; 6- | =aau~or apheatyl }-; 1 -(2-rsret} xy-5-(erituo;c

net hyl ; pienyl]Jurea (alteretia- tive synthesis)

2- Met hoxy-5-trifluoronet hyl phenyl isac-yanate ,1.19 kg} is nelted at about
35t:. and Synthesis of {8-fluoro-2-]4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-

(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yljacetic acid

? ‘.
CLPA(MBCN),, P(o-Toll,
Ej: MeCN B H El,N iscbutyronilrile

POC,, DBU
PhC!

i

HC
/T\ cF, NaQH (aq.), dioxane
N N/\
SR A
Example 1

N-(2-Bromo-6-fluorophenyl)-N'-|2-methoxy-5-(trifluoromethyl)phenyljurea

CF,
Br
L
N N
F : : O
H.C~

2-Methoxy-5-trifluoromethylphenyl isocyanate (274.3 g) is dissolved in acetonitrile
(11), then 2-bromo-6-fluoroaniline (200 g) is added and rinsed with acetonitrile
(50 m}). The resulting clear solution is stirred under reflux (ca. 85°C) for 38 h, then

concentrated in vacuo at 40°C to a viscous magma. The solid is collected by suction



di ssolved in acetonitril.e (4.21), then 2-brono-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 nmhac) at 50'C
to give a viscous magna (anmount of distillate 4.4 1). This is diluted at
roomtenperature 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:rerornethyl}p zteyllcarec is thus obtained as a solid, corresponding
to 87.51, o theory, HPLC (nmethod 1): R = 22.6 and 30.8 mn. 3' 2 Exanple
3 Methyl [&t

uar o- 3-[ 2- ni et hoxy- 5- (tritluoronet hv' :) Phényl }-2-axo-1, 2, 3, 4-tetraRi vdro-
qui nazoli n-4-vl} acetato 0 C'N3 i R C~ tJ~~ CP3 H

i -(2-i3zneno- frfluorophe i Lf henvl)urea
(3E0g) is suspehdg” |‘?‘FS{‘%1 ‘%m W@ﬁit‘t”?( 68“?1“?‘?}‘ é]éié‘& ‘ecd % é'é?kg
at nospher e, thenmstQ iretHei Yb@mising retr{iih@ mitkggen. A total of 424.3 g of N-(2-bromo-6-

bi s(acetonitril %%ﬁ%ﬁ}w %Jti@g}l f‘gvtlﬂuot();zetﬁyl)gl)enyl Fel S {1955 to(Blalee)i%qSth ne

(18.0 g) and nethyl” ac: ryiate are a in this order.
resul ting suspeﬁ°“§PHW‘W§°§?@%Fé&“ﬁﬁder refl ux (ca 102"0 for 16 h and t hen
cooled to room tenperature.

'H NMR (300 MHz, ds-DMSO): & = 8.93 (s, 1H), 8.84 (s, 1H), 8.52 (d, ¥J = 2,3, 2H),
7.55 (d, ¥ = 7.7, 1H), 7.38-7.26 (m, 3H), 7.22 (d, ¥ = 8.5, 1H), 4.00 (s, 3H) ppm;

MS (API-ES-pos.): m/z = 409 [(M+H)*, 100%);
HPLC (method 1): Rr = 22.4 and 30.6 min.

Example 2

N-(2-Bromo-6-fluorophenyl)-N’-{2-methoxy-5-(trifluoromethyl)phenyljurea (alterna-

tive synthesis)

2-Methoxy-5-triflucromethylphenyl isocyanate (1.19 kg) is melted at about 35°C and
dissolved in acetonitrile (4.21), then 2-bromo-6-fluoroaniline (870 g) is added and
rinsed with acetonitrile (380 ml). The resulting clear solution is stirred at 74-88°C for
45 h, then concentrated in vacuo (200 mbar) at S0°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 1) and dried to constant mass (24 h) at 45°C in the VDO using entraining
nitrogen. A total of 1.63kg of N-(2-bromo-6-fluorophenyl)-N'-[2-methoxy-5-
(trifluoromethyl)phenyl]urea is thus obtained as a solid, corresponding to 87.5% of
theory.

HPLC (method 1): Ry = 22.6 and 30.8 min.



Water (1.21) is added and the m xture is stirred at roomtenperature for

h, tile solid is then collected by suction filtratien and washed w th——o--
roaterinethanol (1:1, 300 nml) and acetonitrile (100 m). The residue is
dried overnight at 45 Cin the VDO using entraining nitrogen. A total of
208 g of nmeth | 18-fiuoro-3 _12.rrret oxy-5- ('Erf Jtuurrrnethyt;
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,-Di eMsC):
5=9.73 (s, 11-1), 7,72 (d, zf - 73, 11li), 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. 2 =7.5.4, 'l =6.3, UD
ppm M (Airf-E x s.}: mz = 413 [(MB)', 100$61, 825 [(2PV. ~? ), 1491,
33 [|-IPLC (nmethod 1) Rr = 19.3 mn; Pd OZ=T' 11:16. 000 porn. Exanple 4

Met hyl (8-ffuoro-39 2-netixoxl -5-dtrf3oronethyll phenyi(-2-axa-1, 2,3, 1-

tetrahydro- gkioiyae®l i n-4-yl)acetate (alternative synthesis) A -i3 gr(c) no-
fuot ophenyl | -i V' -f 2-rnethoxy-S-{#rifl oronethy[l| phenyliueea (2.5 kg) is
suspended in fsobutyronitrrle (9 1) under a nitrogen atnosphere, their

tri et hyl am n¥ethil (8-Hukig)3; [2dnieg{cay-e{@Audrarnétbyliphenyl)l oemopad, 3, ¢hetminydid4. 9 Q) ,

tris(o-totyl#ﬂgggﬂngP%m&%%Q g) and nethyl acylate (1.59 kg) are added in
this order. e resufting suspension is stfned at 90-100C for 22 h, then

cooled to roomterxtperature. Wat (9.1) is added and the m xture is
stirred at roomtenperature for | jh, ﬁﬁb solid is then collected by

suction filtration and masheﬂé%ﬂ; ter pet hanol (1:1, 2.5 1) and
acetonitrile Qiffﬁl\
/L CF,

II:II 0]
N-(2-Bromo-6-fluorophenyl)-N'-[2-methoxy-S-(trifluoromethyl)phenyljurea (300 g) is
suspended in isobutyronitrile (1.2 1) under a nitrogen atmosphere, then triethylami-
ne (210 ml), bis(acetonitrile)dichloropalladium (7.5 g), tris-(o-tolyl)phosphine
(18.0 g) and methyl acrylate (210 ml) are added in this order. The resulting suspen-
sion is stirred under reflux (ca. 102°C) for 16 h and then cooled to room temperature.
Water (1.21) is added and the mixture is stirred at room temperature for 1 h, the
solid is then collected by suction filtration and washed with water/methanol (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 methyl (8-fluoro-3-[2-methoxy-5-
(trifluoromethyl)phenyl]-2-ox0-1,2,3,4-tetrahydroquinazolin-4-yljacetate is thus obtained
as a solid, corresponding to 68.5% of theory.

'H NMR (300 MHz, de-DMSQ): & = 9.73 (s, 1H), 7.72 (d, ¥ = 7.3, 1H), 7.71 (s, 1H),
7.33 (d, ¥ = 9.3, 1H), 7.15 (dd, ¥/ = 9.6, ¥/ = 8.6, 1H), 7.01 (d, ¥ = 7.3, 1H), 6.99-6.94
(m, 1H), 5.16 (t, ¥ = 5.9, 1H), 3.84 (s, 3H), 3.41 (s, 3H), 2.81 (dd, ¥J = 15.4, ¥J = 5.8,
1H), 2.62 (dd, ¥ = 15.4, ¥/ = 6.3, 1H) ppm;

MS (APL-ES-pos.): m/z = 413 [(M+H)*, 100%]), 825 [(2M+H)*, 14%];



(850 mM). The residue is dried overnight at 45CC, in the VIX) to constant
mass (21 Ii) wusing entraining nitrogen. A total of 1.90 kg of nethyl
(8-fluorn-3-[2-methoxy-5. it ff earomethp'l)Ul en~1;-2-arc-1,2,;3,r<-re
rahydrngui naaatin 4 yijarerate is thus obtained as a solid, correslxnding
to 74.9% of theory. HPLC (nethod 1): Pr = 19.4 rtin, 34 ENazW:a Mettiy
~2- cht oxo- 8-fl uoro- 3-[ Z. net hoxy-5- (tnfl uoronet hy[; phenyl)-3, 4..

cuhycfroqul nazohn-4-yl jacetate/chlori nation O CH A solution of 2.84 kg of
met hyl {8-fluore- -{2-ntethozy-5-(txitluoronxethyl)phenyl] 2-

oxo-1, 2, 3, 4-tetrahydroqui nazolin-4-yi .acetate in 14.8 1 of chl orobenzene
is heated to ref lux and the solvent is distilled off until water no

| onger separates, The m xture is cooled to 120'C 3.17 kg of phosphorus
oxychi ori de are added over the course of 0 nini, and subsequently 2.10 kg
of ?6U are added within a further 10 mn. The mxture is heated at refl ux

overni ght and ¢ HEaebBp ot ke LG dsodRfn ™11 & 1o vater which has

previ ously been adjusted to 4f)C. During the addition, an internal

temperature of 4Q-43 G shoul d be maintained. The mixture is allowed to
cool to roomte e, 11.4 1 of dichtoronethane are added, the m xture

is filtered through a Seitz filter plate and the phases are separated. The

organi ¢ phase i syMasi AL &b -thdnmdxyls- @éﬂu‘&%ﬁ&(hyuﬂﬁmﬁ]ﬁ of.1,21 46}%5‘?:%’:% .

saturated sodium h dro ncarbonate sol ution and again with 11.

f
water. The org arﬂutna 1§S4ey a%etate (alternative synthesis)

N-(2-Bromo-6-fluorophenyl)-N'-[2-methoxy-5-(trifluoromethyl)phenyljurea (2.5 kg) is
suspended in isobutyronitrile (9 I) under a nitrogen atmosphere, then triethylamine
(1.31 kg), bis(acetonitrile)dichloropalladium (64.9 g), tris(o-tolyl)phosphine (149 g)
and methyl acrylate (1.59 kg) are added in this order. The resulting suspension is
stirred at 90-100°C for 22 h, then cooled to room temperature. Water (9 1) is added
and the mixture is stirred at room temperature for 1 h, the solid is then collected by
suction filtration and washed with water/methanol (1:1, 2.51) and acetonitrile
(850 ml). The residue is dried overnight at 45°C in the VDO to constant mass (21 h)
using entraining nitrogen. A total of 1.90 kg of methyl (8-fluoro-3-[2-methoxy-5-
(triflucromethyl)phenyl]-2-oxo0-1,2,3,4-tetrahydroguinazolin-4-yl)acetate is thus obtained
as a solid, corresponding to 74.9% of theory.

HPLC (method 1): Rr = 19.4 min.



concentrated in vacuo an a rotary evaporator and the residue which remains
(2.94 kg) is enployed In the next stage w t hout-f-urther—treatnent. 35 -aH-
N.MR 300 N Hz, ds-13Msd:}): S =7.93-7.82 (n), 2H), 7,-3S (d, '1=28.9, i |
1y. 7,) 7 (in, 2H), 6.97-6?91 (nr, IH), 5.45 and 5.29 (mand t, "J= 5.4,
IH, 3.91 and 3.84 (2s, 3H), 3.44 (s, 3H), 3.0-2.6 (rn, 2H) pprn; M5 (O,
NH3): init. = 431 a,(M;-HY 100 9%; [1??Lt (nmethod 3): Rr = 23.5 Wen;
typical I'd value (iCr'): 170 ppm ~zaapzl-~-6 Methyl (8.?luorn-2-(4.(3
nmet hoxyphenyl j pi perazin-1-y:)-3-(2-nethoxy.5_(trif7uoro

met hyl ) phew: y) - 3, 4- di hydr oqui nazoi n-4-yi (acetate/aenination a C 3 H3CrL
Q f 1i C3 iVN~~JCN Mthyl {2-ct tora-R- )uoro-3-!2-nei hoxy-5-ttrif3
oro ethyl}phenyl)-3,4-dihydroq ri- rtaxolin-4-yl}at:a:fate (52.5 g) is

di ssolved in |,4-tiiaxarre (100 rn?), 38-nmet hoxypherryl - piperazine 125.8 g)
and OBU (20.4 g) are then added at roomtenperature, whereby the
tenperature increases- The mxture is stirred under reflux for 22 h, then

cooled to Example 5

Methyl {2-chloro-8-fluoro-3-[2-methoxy-S-(trifluoromethyl)phenyl)-3,4-

dihydroquinazolin-4-yljacetate/chlorination

A solution of 2.84 kg of methyl {8-fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl)-2-
oxo-1,2,3,4-tetrahydroquinazolin-4-yljacetate in 14.8 | of chlorobenzene is heated to
reflux and the solvent is distilled off until water no longer separates. The mixture is
cooled to 120°C. 3.17 kg of phosphorus oxychloride are added over the course of 10
min, and subsequently 2.10 kg of DBU 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 40°C, stirred overnight and the vessel
contents are added onto 11.4 1 of water which has previously been adjusted to 40°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 | of dichloromethane are added,
the mixture is filtered through a Seitz filter plate and the phases are separated. The
organic phase is washed with 11.4 ] of water, 11.4 1 of an aqueous saturated sodium
hydrogencarbonate solution and again with 11.4 1 of water. The organic phase is
concentrated in vacuo on a rotary evaporator and the residue which remains

(2.90 kg) is employed in the next stage without further treatment.



roomtenperature, diluted with ethyl acetate (500 m) and water (200 m)
and the phases are separated. The organi c phase is washed with 0. ZN
hydrochloric acid (three tunes 100 rnl) and water (200 m, dried over
sodi um sul fate and concentrated on a rotary evaporator. A total of 52.5 g
of methyl (8-~ r.ro-2-(4.13-r et axy_pbreefy:)piperuxira-
1-y1j-3-('"!'-rreYlrcx}' -5-(f*ftuarornetbtyl.i henyf)-
4dahydroaluirar<oitn-4-vi ceiate is thus 36 obtained as a solidified | oam
which is reacted as the crude product w thout further purification. |I-JPLC
(method 1): RT =: 16.6 rain. Exanple T Methyl [8-flua3ro-2e[4-(3-tile

t hoxyphenyi ) pi perazin-1-yl]-3-[2-ruethoxy-5-(triiluora..
nethyl)phenyl]-3,4-dihydraquinazolin-4-y§'acetatef'one-pot chlorination +
am nation Methyl [S-fluora-3-[2-r reel o %5 (trifler;7rotnett 3yl
ptlerlyl)-7.-axa 1,2, 3, 4:-tetrahydro- quin.azolin-4-yl ,acetate (50.0 g) is

provi ded in chl 30Q. n21), then. chloro- _benzene is partially

G ot 1 hed out ( SoSHREANE SeRvPe - doide By 1abre Thu FaE G G s
added, then pho2ihhepus.9bxy.clit) or.450ed(533.(4 amtl }, | 55 .addB M. ¢t anliZB41 268 pover t he
course of 10 m 48 EhgyM xbWE 5 ppdhi rred under refiux (ca. 130C) for 9 h
Subse- quently, the mxture is cooled to 40C, slowy at 40-45C water (200
rut) Is added, the mxture is cooled to roomtenperature and diluted with

di chl o onet haneMs200NR)))m/z a3t [(RGHEdowl h stirring and the phases are then
separated. The organic phase is washed with water (200 rnl), a saturated
aqueous sodi um hydr ogencar bonate solu- tion (200 m) and again water (200
m ), dried over Heiodimemhcsiuh:.fRat @3.5 aomcgrdal Bt vathe dAPA170 ppm.

Example 6

Methyl (8-fluoro-2-{4-(3-methoxyphenyl)piperazin- 1-yl}-3-{2-methoxy-S-(trifluoro-
methyl)phenyl]-3,4-dihydroquinazolin-4-yl}acetate/amination

e
N/ N/\l

o on
o

Methyl {2-chloro-8-fluoro-3-[2-methoxy-S-(trifluoromethyl)phenylj-3,4-dihydroqui-

0]

CF,
O«

nazolin-4-yljacetate (S2.5 g) is dissolved in 1,4-dioxane (100 ml}), 3-methoxyphenyl-
piperazine (25.8 g) and DBU (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 0.2N hydrochloric acid (three
times 100 m]) and water (200 ml), dried over sodium sulfate and concentrated on a
rotary evaporator. A total of 62.5 g of methy! (8-fluoro-2-[4-(3-methoxyphenyl)piperazin-
1-y1]-3-[ 2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate is thus



rotary evaporator and then dried at 50C under hi gh vacuum The residue
(48.1 g) is dissolved in chlorobenzene (20 mM), the solution is then
diluted with 1, 4-dioxane (80 nm) and 3-netlroxyl >henyi pi perazi ne (23.6 @)
and 3Bt1 (18.7 gi are added at room tenperature, whereby the tenperature
increases. The mxture is stirred under refux for 22 h, then cooled to
roorn tenperature, diluted with ethyl acetate (SMin]) and water (200 m)
and the phases are separated. The organic phase is washed with 0.2N
hydrochloric acrd (three tinmes 100 m) and water (2007 n3l), dried over
sodium sul fate and concentrated on a rotary evaporator.: total of 55.6 g
of nmethyl i8-ffurro-2-[443- netil oxyphenyl | ppera2in-1-y't~S{7 YFYt DSY-.

i fuoromethyl rheriylf.3,4 17 riilryrin?quincrxelin-4-yl)a,:etatc is thus
obtained as a solidified foam which ig reacted as the crude product

w thout further purification. HPLC (nmethod 1): R = 16.2 ruin. E xatra ~
(-{ -Fluoro-2-[4-(3 nethoxyphenyi) pi perazir-1(2-n:ethoxy-S-trifkuoronethyl -
phenyl) -3, 4- diblfhyxdzﬂQGIHisdﬂﬁiZfQH if(lihnf}w}‘lic}l&@ﬁﬁdtéﬁ Achdcrigediredugswshadt firher r acemat e
O C Hra' V\umi oK, C F1 i ra F 10,

(8-9uoxo- 2- (4p( ?ff)nethoxvphenyl)pl perarln-1-get-3 i2-r

et haxy-5-(trifl uaro-

HPLC (method 1): Ry = 16.6 min,

Example 7

Methyl {8-fluoro-2-[4-(3-methoxyphenyl)piperazin- 1-yl]-3-[2-methoxy-5-(trifluoro-
methyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate/one-pot chlorination +

amination

Methyl {8-fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl]-2-oxo-1,2,3,4-tetrahydro-
quinazolin-4-yljacetate (50.0 g) is provided in chlorobenzene (300 ml), then chloro-
benzene is partially distilled off (50 ml). The mixture is cooled to 120°C, DBU (36.9 g)
is added, then phosphorus oxychloride (33.4 ml) is added at 120-128°C over the
course of 10 min. The mixture is stirred under reflux (ca. 130°C) for 9 h. Subse-
quently, the mixture is cooled to 40°C, slowly at 40-45°C water (200 ml) is added, the
mixture is cooled to room temperature and diluted with dichloromethane (200 ml),
extracted with stirring and the phases are then separated. The organic phase is
washed with water (200 ml), 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 50°C under high vacuum. The residue (48.1 g) is
dissolved in chlorobenzene (20 ml), the solution is then diluted with 1,4-dioxane
(80 ml) and 3-methoxyphenylpiperazine (23.6 g) and DBU (18.7 g) are 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 0.2N
hydrochloric acid (three times 100 ml) and water (200 ml), dried over sodium sulfate
and concentrated on a rotary evaporator. A total of 55.6 g of methy! {8-fluoro-2-[4-(3-
methoxyphenyl)piperazin-1-ylF3-{2-methoxy-S«trifluoromethyl)phenyl }.3,4-



Met hyl net hy) p} xenyE{- 3, 4-di hydrea)uirrazralitr-4-yl {acetate (64 g) is

dissolved in 1:4 ;lioxane (450 ml) and a | NN sodiumtydroxi de sotution
(325 mM) and stirred at room tenperature for 2 h. then sone of the solvent
(400 rill is distilled off at 30C in vacuo. Subsequently, toluene (300 m)
i s added and the phases are separated. The aqueous phase is washed with
tol uene (twice 150 m), then the conbined organic phases are extracted
again with a | N sodium hydroxide solution (;50 m). The pH of the

conbi ned aqueous phases is adjusted to 7.5 using 2N hydrochloric acid (ca.
ISOm), then MR ( (150 rn) is added.'; he phases are separated, the
aqueous phase is extracted again wwth MBK (150 m ), then the conbined

M RK phases are dried over sodiumsulfate and concentrated at 45C, A
total of r64 g of ()-(8 /lucro-2-14-(3-3%ntthoxyphenyi pi pcraza 4l
Z~3"(2-net ~l 0. xy- S- $?fi uoronet hyl p) Ycnyl) -3 4 dthyd ogPSi nazo n- 4-;

| faacetic acid is thus obtained in quantitative yield as an annrphous
solid. 39 HPLEUmetrEe iy ampteds thys otaedas a Suideie f@m, Bishrideictsd 2of t he
enant i omers ofuﬁehbybmﬁéhknamﬁﬂﬁﬂkﬁmﬁﬁuﬂﬁhhaxyphenylJplgeraZ'n'

1-yl]-3- [2 nethoxy S-(trifluaromethyl)phenyl]-3, 4-di hydrogui nazolin-4-yl}

acetate k o~ ~ny.r NI..Vi~~G ~ MI)
k" =""0 aFI HEL%(@me%‘Ogi BT-\’A%"%“? cac HUJ - - =-o-on-- e N ' 0,
Exa 8

(H-{8-Fluoro-2-[4-(3-methoxyphenyl)piperazin- 1-ylJ-3-(2-methoxy-5-trifluoromethyl-
phenyl)-3,4-dihydroquinazolin-4-yljacetic acid/hydrolysis of the racemate

HO jij\

N

AP

Methyl  {8-fluoro-2-]4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoro-
methyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate (64 g) is dissolved in 1,4-dioxane
(450 ml) and a 1N sodium hydroxide solution (325 ml) and stirred at room
temperature for 2 h, then some of the solvent (400 ml) is distilled off at 30°C 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 1N sodium hydroxide solution (50 ml). The pH of
the combined aqueous phases is adjusted to 7.5 using 2N hydrochloric acid (ca.
150 ml), then MIBK (150 ml) is added. The phases are separated, the aqueous phase is
extracted again with MIBK (150 ml), then the combined MIBK phases are dried over
sodium sulfate and concentrated at 45°C. A total of 64 g of ()-(8-fluoro-2-[4-(3-
methoxyphenyl)piperazin-1-yl F3«2-methoxy-5-trifluoromethylphenyl)-3,4-dihydroquinazolin-

4-yljacetic acid is thus obtained in quantitative yield as an amorphous solid.



(zS,~"S) W ga-nonm)-ivh+en,i- ~+i)aunwc scd x EM M’

(2S,35)2.,3-Fi s[(9-n+. ei hyWenzoyE; a>xyl suc i xai caci d- - net hyl

{8-fiuoro-2-14-.. 3-net hoxy- SheS3yj pi pe3' azi n-1-y}-3-[2-naei hexs~-

5{|r|flueranae|hyl}phenyl] 3, 4-di hvdr agn: na- zolin-4-yf{acetate

(1 1 saitj (a: rystalllxatlan e? au, .OH .-:-- CHa ~Y 3f ~Gsa ji ;1 a r4
~{ .ice F<,IVQr" .:i' - O HoO O-~~Ct | CH, Met hyl

{8-horn-2-{4-(3- nethaxyphenvljglperazn-l-yl]-s-j2-nethaxy-5-{Exifuorante-

t hv3j phenyl ] - 3, 4- di hydroqunazol i n-4-yi }acetate (62.5 g, crude product) is

di ssolved in ethyl acetate (495 m) and filtered. (2S, 3S;

-2,3-Sic[ (4-net hyl benaavl ; axy] suceiii;c acid (42..0 g) is added to the

filtrate, the m xture is stirred at roomtenperature for 3(1 mn, then

seeded with (2S, 35)-2.3-bis[(4-nethyl bgnzoyf;, oxy]-succinic acid - 39

nmet hyl {8-fl

uor o- 2-[ 4- ( 3- net hosyphenyl ) pi perazi n-1-y[]-3-(2-rnethoxy-5-(trifl uoro.

met hyl ) phenyl §ipi3; dretHoBY dROQ U Nazohn- 4-yt ] acetate (1:1 salt) (165 ng) and

stirred at roomtenperature for 3 days, subsequently cooled to 0-3C and

stirred for a further 3 h. The suspension is collected by suction

;filtration astdeaghed with col d et hyl

Separation of the enantiomers of methyl {8-fluoro-2-[4-(3-methoxyphenyl)piperazin-

1-yI}-3-[2-methoxy-5-(trifluoromethyl)phenyl}-3,4-dihydroquinazolin-4-yl}acetate

o cH,
C.

:©\ ” O/lk O]@L g OO\

(46 357 2 2-8!(4-methybenzovl) H H

oxylevedai s 1. NsHCO,, E1OAc
)\ CF, ___ ®ox N CF, 2 NeOH (aq.), dioxans N CF,
P P

7N NN NN

o. F N o. F o.
K/N\©/ cH, K/ \©/ cH, k/N\©/ cH,

x (2§,35)-2,3-Bls{{4-mothybenzoyl)-

oxyjsuccinic acid
x E10AC

Example 9

(25,35)2,3-Bis{(4-methylbenzoyl)oxy]succinic acid - methy] (8-fluoro-2-[4-3-methoxy-
phenyl)piperazin-1-yl}-3-[2-methoxy- Striflucromethyl)phenyl}-3,4-dihydroquina-
zolin-4-yljacetate (1:1-salt)/crystallization

H,

i
H:,C\OJJ\ o}
:@\ Oy OH CH,
P X RN (o]
N N/\' J@)ko JL
F k/NO/O\CHa H,C 0” > on’ ¥ ReT 07 e,
Methy! [8-fluoro-2-{4-(3-methoxyphenyl)piperazin-1-yl}-3-[2-methoxy-S-(trifluorome-
thyhphenyl]-3,4-dihydroquinazolin-4-yljacetate (62.5 g, crude product) is dissolved
in ethyl acetate (495 ml) and filtered. (2$,35)-2,3-Bis[(4-methylbenzoyl)oxy]succinic

acid (42.0 g) is added to the filtrate, the mixture is stirred at room temperature for

30 min, then seeded with (25,35)-2,3-bis[(4-methylbenzoyljoxy]-succinic acid -



acetate (0-10C, 35 m). The crystals are dried at 40C for 18 h in the "DO
using entraining nitrogen. Atotal of 37.1 g of the salt is thus obtained
as a solid, corre- sponding to 30.4% of theory over three stages

(chlorination, amnation and crystalli- zation) based on the racernate, or
60. 8% based on the resulting S-enantioner. 'I-1 NVR (300 MHz, de-DNfSO): 8
=7.90 (d, “1- 7.8, 411), 7-S6 (c[,"1=8.3, 'Il-1). 7.40 (d, '1 7.8, 411),
7.28-7.05 (m 4-H), 6.91-6.86 (m 11), 6,45 (d, 'l = 83, 111), 6.39-6.36

(m 2H), 5.82 (s, 2H), 4.94 (n;, 11-1), 4.03 (g, 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 1-1PLC (method 1): PT = 16.(land 18.5 ntiu. Exanple 10

25, 3S9) - 2, 3Si s[ (4- net hyl benzoy3) oxy] succi A?c acid - net hyl

{8-fluoro-2-[4-(3- rretho-

xyphenyl ) pi perazin-1-yl]-3-[2.-nmethoxy- é i f1uoronethyl

kheny?i - 3, 4- di hyrsiy! q{§1ﬂ|‘19‘2§r foE BP*’-@?P’]YQE@O’ plge ‘az}“lylkéﬁ 5“““9@&"9““““0
staElizati-on { m&y3}cayB3Sida{yldqtineiohykppazen():1 X)) Bsahg)iadatid « et hyl

t8-fl 2-[ 4K h 4-{tri1 1l
uor o; ﬁgf gyf)Lheﬁ%bgggggé%l ﬁ gg%)lsusluﬁéae@%lnﬂﬂomed tﬂ ij 5%(gft{r{%d 1“?%&){& § "
(36.8 g) is suspén ?jS‘ISPF"é‘Phyfl CC&‘G@?%E’)ES‘-(CB%ﬁNa)‘O'h UP%’S‘@)WécFobB/eth)ﬂeatl ng

to reflux (77C) aceldie OmMoxt, Wsenl).SThelcepday a&O@:leGdlt t40°cr QOITB h AR &DUr Bing
Spont aneous cr yst al.l.i zat.i on tatkgi p§7alcg oP‘ﬁe Sal yrse of thf% The

suspension is s?tralnlnﬁnltEogﬁTA ?llls (t:acl)% %6 0-5¢ and

stirred for a f@panHeg t@34% vhté\eors esqoénsq S@r&é’ﬂ (s*ll@marl@ataéwabyn aRekgryseli-

filtration and washeshssd dnhn€Akaned Bydo BeRk@t R thOresul€hgls-enantiort i mes 15 ).
The crystals are dried at 4S't_ for 18 h in the VDO using 40

'H NMR (300 MHz, ds-DMSO): 8 = 7.90 (d, 2 = 7.8, 4H), 7.56 (d, 2/ = 8.3, 1H), 7.40 (d,
2 = 7.8, 4H), 7.28-7.05 (m, 4H), 6.91-6.86 (m, 2H), 6.45 (d, 2J = 8.3, 1H), 6.39-6.36 (m,
2H), 5.82 (s, 2H), 4.94 (m, 1H), 4.03 (q, ¥ = 7.1, 2H), 3.83 (brs, 3H), 3.69 (s, 3H), 3.64
(s, 3H), 3.47-3.36 (m, 8H and water, 2H), 2.98-2.81 (m, SH), 2.58-2.52 (m, 1H), 2.41
(s, 6H), 1.99 (s, 3H), 1.18 (t, ¥ = 7.2, 3H) ppm;

HPLC (method 1): Ry = 16.6 and 18.5 min.

Example 10

(25,35)-2,3-Bis[(4-methylbenzoyl)oxy]succinic acid — methyl! {8-fluoro-2-[4-(3-metho-
xyphenyl)piperazin-1-yl}-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydro-

quinazolin-4-yljacetate (1:1 salt)/recrystallization

(25,35)-2,3-Bis[(4-methylbenzoyl)oxy]succinic acid - methyl {8-fluoro-2-{4-3-methoxy-
phenyl)piperazin-1-yl}-3-[2-methoxy-5-{trifluoromethyljphenyl]-3,4-dihydroquinazolin-
4-yljacetate (1:1 salt) (36.8 g) is suspended in ethyl! acetate (370 ml) and dissolved by
heating to reflux (77°C). 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 0-5°C and stirred for a further 3 h. The
suspension is collected by suction filtration and washed with cold ethyl acetate (0-
10°C, two times 15 ml). The crystals are dried at 45°C for 18 h in the VDO using



entraining nitrogen, Atotal or 33,6g of the salt is thus obtained as a
solid, corte--sponding to 91.3% of theory. FIPLC (nethed 1): R = 16.9 and
18,8 min.; F1PLG (nmethod 3): 99.9%e.e. Exanple 11 (S)-i i-Fhxaro2.(4
(3-r) et honyphnnyl ' ppi petaz net hoxy-5-trirluorometlryl-

phenyl ) -3, 4-dl hudroqu: tnazolin-9-yltacetic acid 0 ~.t4 tJ 'CHS (2S, 39
2,3-Sis({4-net;tyl benzayl)oxyl succinit acii - nethyl 18-fuaro 4{3-ntethoxy-
hhenytj ptl)erazl nf yl1;

-3-[2-rrethaxy-q{triiiwonethyl)phet)yl]-3,4-di hudrogaitnazolin-
4-yfjac:etate (1:1 salt) (10.1 g containing 14 ppmof Pd) are suspended in
ethyl acetate (100 rnl) and shaken with a saturated agqueous sodi um

bi carbonate solution (1070 m) until tx)th phases becone cleat. The phases
are separated and. the organic phasegs concentrated on a rotary
evaporator. The residue is dissolved in 1,4-dioxane (100 m) and a IN

sodi um hydr oxi de solution (311 m) and stirred at room tenperature for 3

h. Subsequenteh¥ainihp@itRlgin, isStolot$3.86 of B ZalbisushshtdiNtduedr Qehl @fbc acid
(ca. 1I' m added, and the pfl is then readjusted to 7.0

), MRK (8 ). LS
using | N hyd®BE¢HES? Eﬂ%Bﬂhﬂf&a. 2 m). The phases are separated; and the
organi c phase is dried over sodiumsulfate and concentrated. The residue

i s dissolved,j t hanpl. 41 d concentrated, then again dissolved
i n et hanol (Igegﬁnggﬁh'%dﬁggé ?g§%aﬁn

HPLC (method 3): 99.9% e.e.

Example 11

(5)-{8-Fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-(2-methoxy-5-trifluoromethyl-
phenyl)-3,4-dihydroquinazolin-4-yljacetic acid

O cH

HO/U\. (') 3
e

N 0

(25,35)-2,3-Bis[(d4-methylbenzoyl)oxy]succinic acid ~ methyl (8-fluoro-2-[4-3-methoxy-
phenyl)piperazin-1-yl}-3-[2-methoxy-5<{triflucromethyl)phenyl]-3,4-dihydroquinazolin-
4-yljacetate (1:1 salt) (10.1g, containing 14 ppm of Pd) are suspended in ethyl
acetate (100 ml) and shaken with a saturated aqueous sodium bicarbonate solution
(100 ml) until both phases become clear. 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 1IN sodium hydroxide solution (31.2ml) and stirred at room
temperature for 3 h. Subsequently, the pH is adjusted to 7.5 using 1N hydrochloric
acid (ca. 17 ml), MIBK (80 ml) is added, and the pH is then readjusted to 7.0 using
1N 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



and dried at .50 G : under high vacuum The solidified foamis dried at
4.5G for 18 h in the VDT wusing entraining nitrogen, Atotal of 5. 05 g of
nlet haxyp enyf)piperazi P i yl]-342-nethcxy-S

:r." Ruc~rovraeY3i yt pf ~enylj-2,4-di hydro uinazrlirt- 4-yl)acetk acid is thus
obt ai ned as an arnutl shous solid, corresponding to 85.0%of theory. "f1
NMi (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;
M5 (APl -ES-neg.): mz =571 I(MH, i004; HPLC. (nethod 1): Ifs = 15.1
mn; H'LC (nmethod 2): 9 },8%e .e.; Pd <l ppm

(2R, 3R) - 2, 3-Bi sl i 4- ni et hyl benzoyl i oxy] su¢cinic acid - nethyl

] 8-rluoro-2-(4-(3-nmet hoxy- phenyl)plperarin-I-yf]-:i-12-xnethnxp_4

triftuacocnet hvi)phenyl]-3, 4-i hydroqui nazer . lip. -4-yi)acetate (1:1 salt)
/crystallizati ohlz)g’p) QrﬁeCL’Pfepg?)thg}r(hePragW IAB?OE‘@? &l ?tgi‘}‘é’} “Q "8? and Gopfemrg}‘ﬁ I n~i |
~ 1 na J 42 IiveliedetPeiC indguidgh facoum dhe pofigitiad foamat drzd ap#5°C for 18 hin
(25,35 )-7., 3- hg[ ¥pA>NBhi BALAGNZ Grtrogbn. OXYBWCG BbEs AC|stsrmordBlsky! (3-

luoro- -(4-(3- rieihoxyShenv|)piperazin-1-y,1]-3-(2. ) . :
met hoxy-5-(, tri WF’%Y%’H%?WV)“{SH'@%@'P]’W@FWZ d?%‘?ﬁ%"ﬁ’ﬁﬂé}ﬁgybﬁ"]"fi}-'yfi"?‘f'?“é?%’t ate (1.1
salt) on 4-yljacetic acid is thus obtained as an amorphous solid, corresponding to 85.0% of

theory.

'H NMR (300 MHz, d¢-DMSO): § = 7.53 (d, ¥ = 8.4, 1H), 7.41 (brs, 1H), 7.22 (d, ¥ =
8.5, 1H), 7.09-7.01 (m, 2H), 6.86 (m, 2H), 6.45 (dd, ¥/ = 8.2, 3/ = 1.8, 1H), 6.39-6.34
(m, 2H), 4.87 (t, 3/ = 7.3, 1H), 3.79 (brs, 3H), 3.68 (s, 3H), 3.50-3.38 (m, 4H), 2.96-2.75
(m, 5H), 2.45-2.40 (m, 1H) ppmy;

MS (API-ES-neg.): m/z = 571 [(M-H), 100%];

HPLC (method 1): Ry = 15.1 min;

HPLC (method 2): 99.8% e.e.; Pd (ICP): <1 ppm.

Example 12

(2R,3R)-2,3-Bis|@-methylbenzoyl)oxy]succinic acid - methyl {8-fluoro-2-[4-3-methoxy-

phenyljpiperazin-1-yl]-3-[2-methoxy-S«trifluoromethyl)phenyl]-3,4-dihydroquinazo-

lin-4-yl}acetate (1:1 salt)/crystallization of the R isomer from mother liquor




a 279 g scale is shaken wth a saturated aqueous sodi um bi carbonat e
solution (1.5 t), the phases are separated and the organi c phase is shaken-
with a sem -saturated aqueous sodi um bicarbonate solution (1.5 1). The
phases are separated, and the organic phase is dried over sodiumsulfate
and concentrated on a rotary evaporator. The residue (188.4 g) is

di ssolved in ethyl acetate (1.57 1), then (2R 3R)-2, 3-bis[(4-

met hyl benzoyl ) oxyi succ:inic acid (121.7 g) is added and the m xture is
stirred at room tenperature For 10 ruin. Suhsequentky, the m xture is
seeded with (2R 3R) -2, 3-bis((4- naerhyl benzoyl ) oxy] succinic acid - nethyl
{8-fluaro-2-[4-(:3-nmethoxy |aenyljpipera- zin-1-yl]-3-}7-r3aethoxy-5-(tr

ft uor Eanei hyl j pheny.] : 3, 4-df hydroyui nazal in-4-yl)ace! ate (I:1 salt)
(0.38 g) and stirred at roomtenperatype 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 ((M)C, 500 m ). The crystals
are dried at TAQ‘xGothExorhqix& hrd'n’n 4 h@ys\dﬂ@ami ng enBsa, 3"-m'nﬂg méthyipgesn. A tot al

ot 160 g of th tai-n i h ): R =
16. 6 and 18. gﬁoxa' uccmlc et 9 {%élugrg)za[§ ﬂg?tg!)xy Bl/ené/ gper%(n;‘fatl ﬁcal [%

(R) -] 8- Huor amﬂl(%y{%&t“ﬂ‘eﬁtft’@@)‘ ylmﬁw@hw%ﬂlbé%rwwolln-‘t ylapetatp (}: 25%t°ﬁoxy i-trl

ai uoronet ; ayl279 phanryd s))al&n%{h d Jwﬁktamqums Qdidin BicptBdracabivtiorcl.oh pr epar ati on
of the R_I Sonﬁae pk(a%gstane €e€§a ed and taéll? g2a¥t3 ése 1% hakgn %&145 S rr'ilesgtmélt dyenzcayl )o

yj succiri: acidPrhe uor o-
aqueous sodlum bicarbonate solution (1.51). 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-
methylbenzoyljoxy]succinic acid (121.7 g) is added and the mixture is stirred at room
temperature for 10 min. Subsequently, the mixture is seeded with (2R,3R)-2,3-bis[(4-
methylbenzoyl)oxy]succinic acid - methyl (8-fluoro-2-{4-(3-methoxyphenyl)pipera-
zin-1-yl}-3-[2-methoxy-5-(trifluoromethyl)phenyl}-3,4-dihydroquinazolin-4-yl}acetate
(1:1 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 (0-10°C, 500 ml). The crystals are dried at 40°C
for 18 h in the VDO using entraining nitrogen. A total of 160 g of the salt is thus

obtained as a solid.
HPLC (method 1): Ry = 16.6 and 18.5 min,;

HPLC (method 3): -99.0% e.e.



xpp i Denyl)pi pesarin-1 -yi?-3-(2-anef hoay- 5-(trifuornnethyl}phenyl]-3,i-d

i 1D ydtoqui raa- zolin-4-yljacetate (1:1. salt) (170 g) are suspended in

ethyl acetate (850 ml) and shaken with a saturated agueous sodi um

bi carbonate sol ution (850:111) until both phases becone clear (ca, 5
Hain.), The phases are separated, and the solvent of the organic phase is
repl aced under atnospheric pressure with 1, 4-di oxane up to a final
tenperature of 99C (in portions a total of 2.55 1 of solvent is distilled
off and 2.55 | of 1,4-dioxane are enployed), The, m xture is cooled to
roomtenperature and stirred a roomtenperature for 18 h with a I N sodi um
hydr oxi de solution (525 nil). Subsequently, the pi-1is adiusted to 7.5
usi ng concentrated hydrochloric acid (ca. 35 m), MRK (850 m is added,
and the pll is then readjusted to 7.0 ug&ng concentrated hydrochloric acid
(ca. ;f) m). The phases are separated, and the organic phase is dried
over sodium sul fate and concentrared. The residue is dissolved in ethanol
(350 m) and cq&ggﬁiqgted t hen again dissolved in ethanol (350 m) and
concentrated at total of 91.6 g of RF(8 , 7uor}-2-(4-(3-nmethoxy 1la
nvi)pi perazin ylJ-.i-2-rnetFtn v, 5-Ti, Ru+rronet hyl f heryvi }

. 4-di hyci r ngai nRja&lFiuok:2-y13-mddbkypheaoi) pipsratiiig]-3 @b nathoeds-afluanatiyi- phous
solid, corresp i ] t 1) = 14.8 mn.
44 &, xannpl e ?JAQ,}@% ﬁgf%roch@a%h {%Lﬁﬁé%ﬁéi’é’g{?@‘gt 6):? g{eirRé%?nﬁ%Br

I -yi]-3-(2-methoxy-S-trif h3oroget hyl-

phenyl | - 3, 4- di hydr ogui nazol i n-4 ytlac%tlc acrid/racem zation of the

R-enantioner (R) 8. Fluoro-2- H443- -'7- eny]) pf perazin-1-yl)-3
{2- me#hoxy-5-tritli 3oron eth} |ph n- , 4- di hydr ogui nazohn-4-yi }acetic
acid (54 g) is dissolved in n|N @p m )

Y
RNV
o

(2R,3R)-2,3-Bis[(4-methylbenzoyl)oxy]succinic acid — methyl{8-fluoro-2-[4-(3-metho-
xyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquina-
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 ml) until both
phases become clear (ca. 5 min.). 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 99°C (in portions a total of 2.551 of solvent is distilled off and 2.551
of 1,4-dioxane are employed). The mixture is cooled to room temperature and stirred
at room temperature for 18 h with a IN sodium hydroxide solution (525 ml).
Subsequently, the pH is adjusted to 7.5 using concentrated hydrochloric acid (ca.
35 ml), MIBK (850 ml) is added, and the pH is then readjusted to 7.0 using
concentrated hydrochloric acid (ca. 10 ml). The phases are separated, and the organic
phase is dried over sodium sulfate and concentrated. The residue is dissolved in
ethanol (350 ml) and concentrated, then again dissolved in ethanol (350 ml) and
concentrated at 50°C. A total of 91.6 g of (R)-{8-fluoro-2-{4-(3-methoxyphenyl)piperazin-
1-y1]-3-(2-methoxy-S-trifluoromethylphenyl)-3,4-dihydroquinazolin-4-yljacetic acid is thus

obtained as an amorphous solid, corresponding to 91.6% of theory.

HPLC (method 1): Rr = 14.8 min.



and sodi um nnet hoxi de (30%in nethanol, 32.4 3rd) is added and the m xture
is then stirred under reflux for 60 h. After cooling to roomtenperature,
the m xture is concentrated to one half in vacuo, then adjusted to pH 7.5
usi ng hydrochloric acid (20" Yo, ca. 20 M), MRK (200 m) is added and the
m xture is readjusted to pl3 7 using hydrochloric acid (2045). The phases
are separated, and the organic phase is dried over sodiumsulfate and
concentrated on a rotary evaporator to give a hard foam The residue is

di ssolved in ethanol (15Cn]) and concentrated, then again dissolved in

et hanol (150 nnl) and concentrated. A total of 542 g of ()-fY-tlucira

2-[1 13- nmeP. haaxypheryyf)plper ;;in-1 ;vl 3{Z nethoxy-E-frrTZ3aorurvaethy]t
{anyi ?-3,4-, ih drorjuiriawlin- 4-yiJacetlc and is thus obtai ned as an

anor phous solid in quantitative yieldyy :.PLC (nethod 1): RT = 74.4 ruin.;
1-1P1.C (nmethod 4): 80.8% by weight. Methyl ($-slue
ro-2-[4-(3-n3et hoxypi neenyl } ni perazio-1-y]j-:f-(H ethoxy i-;.tritluoro-
met hyf) phenylgkadpi-1di hydr ogui nazol i n-4-yf (acetate/esterification of the
racemate {")- (B—Fluorc>2 (4 {3 net t30xyph

enyl)1:i Frerazin-|-y fltro: ornet

phenyl ) - 3, 4- d¥ ﬂyerpédérf%laﬁtepwhwi)wp%{w f bf” -AE7getsy -3 rlf%eroaie%bl ved in

met hanol  ( 54Beq));3,4-digydrepivces inF aflpcktis udid/icersizaoh df (hé R&harflomer S added. The
m xture is stirred under ref lux for 26 h, then cool ed and concentrated in
vacuo to ca. one third of the _orjginal Lupe, Water_ (150 mi

! and
di chl or ont et KAREFrorggi-msthagyahery ,’az’tnﬂé’ﬁ 3ﬂmetﬁ@yg§ﬁﬁ%‘5’é°"§F}§’]‘é‘éﬁ'ar ated. The
or gani ¢ phasegi3g-dixtireacineshlinidtyllaatic atidi(satged dwvavadnnhyetonitrilge@@anbonat e

sol ution (twonhidn Aol @oshih SHuRME! 350d]) Wi dndkfe ANGLERREEN-
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%, ca. 20 ml), MIBK (200 ml) is added and the mixture is readjusted to pH 7 using
hydrochloric acid (20%). 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 (150 ml) and concentrated, then again dissolved
in ethanol (150ml) and concentrated. A total of 542 g of (1)-{8-fluoro-2-43-
methoxyphenyl)piperazin-1-yl}-3{2-+methoxy-S-trifluoromethylphenyl)-3,4-dihydroquinazolin-

4-yllacetic acid is thus obtained as an amorphous solid in quantitative yield.
HPLC (method 1): Rr = 14.9 min,;

HPLC (method 4): 80.8% by weight.
Example 15

Methyl {8-fluoro-2-[{4-(3-methoxyphenyl)piperazin-1-yl}-3-{2-methoxy-S-(trifluoro-
methyl)phenyl]-3,4-dihydroquinazolin-4-yl}acetate/esterification of the racemate

(H-(8-Fluoro-2-{4-(3-methoxyphenyl)piperazin-1-yl}-3-(2-methoxy-5-trifluoromethyl-
phenyl)-3,4-dihydroquinazolin-4-yljacetic acid (54 g) is dissolved in methanol
(540 g), then concentrated sulfuric acid (7.85 ml) is added. The mixture is stirred
under reflux for 26 h, then cooled and concentrated in vacuo to ca. one third of the

original volume. Water (150 ml) and dichloromethane (150 ml) are added, then the



trated to give a foany residue. This is dissolved twice in succession in

et hanol (150 ml each) and concentrated. and subsequently dried for 18 h in
vacuo using entraining nitrogen. Atotal of 41.6 g of nethyl

(8-Jiuom 2-j4-{'":3 menc~xyy heri- y?,)pipera
zin-i-v?]-3-j2-naethoxy-S-ih'f7uonrne.thyi,Jpheryrj-3,4-ctfhydnguinaw I ri-4
-ylj acet- ate is thus obtained as an anorphous solid, corresponding to

75. 2% of theory. HPLC (nethod 1): R, = 16.8 mn.; HPi.C (nethod 4): 55.3%
by weight; HPLC (nethod 3): -8 5y4, e.e. Exanple 16 tg -2,3-bis[e

i net hyl henzoyl ) oxy] succinic acid -nmethyl 18 fluorn-2- {3-netktoxy.

phenyl ) pi per azi n- 1-y] - 3- 2-r net hoxy- S4ri | uoronet hyl ) p i enyl

- 34-di hydroqui nazolin- 4-y]Jacetate (1:1 salt) ;crystallization of the
esterified racemate Methyl (8-tluoro-L-j42f3-methoxyp: enyl }pi perazin-1-yi}-
-C -r~ethoxy-5-(trif uorcr eth-

yl ) phenyli -3, 4-cj i hydroqui hazohn. 4-y}acet ate hg is suspended in ethyl
acetate (287 rrPS‘asestaFFeSﬁp"(‘%e% Tge prgani %P}I‘ﬁs%js if‘aéﬁgt“ﬁtﬁ?‘l AHESH SPILYEReci i e
acid (27.5 Q) i seragtt@dte soliiien mwotmme 148 n8Y, idriede dveatodigonulfaapet atnere for . 10

mn, then seedegd,ytQ g §3§Lmﬁ,r§smu?'ﬂ§% 5;181%8 %&eﬂ%a%tes Jﬁ#@tﬁkmc acid -

nmet hyI {8-f?uoro- 2- hel a- erazi n- -[2-netl
oxy-5-(trifl uor &8 fa‘)hﬁ)ﬁé‘i’]§P’Pce’3‘r"4‘3ddlaPﬂ/éffbé"(jlﬂi"H z‘HIePrfOWS%jI”j' é[é‘é‘f’d’ts‘ég(l 1
salt) (0.08 g). eﬂ'tkneusgjsmeo‘gen ORn igalstfi nr.ed &t nikhylf (Mubb-2d-(Subseguent | y

cool od 10 0-5C fhekh 509 £ Rk SUE IRl e B8 430 ikl 01 | eCtod

by suction fil our “tunes 16
n). The cryst al“§ is t%HSébHﬂeéasaé‘tanmof‘bﬁo“‘iwfl‘iesi’??dt%éo ﬂ’gflt 6&¥ng entrai ni ng
nitrogen. A tota of 354gof the salt is thus obtained as a solid,

correspondi ng t %p]?ggx%)thod 1t) Y8 min.;

HPLC (method 4): 85.3% by weight;

HPLC (method 3): -8.5% e.e.

Example 16

(25,38)-2,3-Bis[(4-methylbenzoyl)oxy)succinic acid ~methyl {8-fluoro-2-{4-3-methoxy-
phenyl)piperazin-1-yl}-3-2-methoxy-S4trifluoromethyl)phenyl}-3,4-dihydroquinazolin-

4-yljacetate (1:1 salt) /crystallization of the esterified racemate

Methy! {8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl}-3-2-methoxy-S-trifluorometh-
yl)phenyl]-3,4-dihydroquinazolin-4-yljacetate (41.0 g) is suspended in ethyl acetate
(287 ml), then (25,35)-2,3-bis[(4-methylbenzoyl)oxy]succinic acid (27.5 g) is added.
The mixture is stirred at room temperature for 30 min, then seeded with (25,35)-2,3-
bis[@-methylbenzoyl)oxylsuccinic acid - methyl {8fluoro-2-{4-3-methoxyphen-
yl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyli-3,4-dihydroquinazolin-4-
yljacetate (1:1 salt) (0.08 g). The suspension is stirred at RT for 16 h, subsequently
cooled to 0-5°C and stirred for a further 3 h, the solid is then collected by suction
filtration and washed with cold ethyl acetate (0-10°C, four times 16 ml). The crystals
are dried at 45°C for 18 h in the VDO using entraining nitrogen. A total of 25.4 g of

the salt is thus obtained as a solid, corresponding to 37.4% of theory.



R 46 HPLC (nethod 1): R = 16.9 and 18-8 ruin-; HPLC (nethod
4): 99.5% by weight; 11 PLC (nmethod 3): 99. 3% e—e—Fbxanmpte-17 { -

- (8- Fhaor cF- 2- 4- ( 3- xaefi zoxypr eexyl } ai peraazi n-1

y1) - 3-1 2met boxy- 5-tr Muor onet hyl - pheny 1-3,4 di hsdroqui nazol n -vi}acct c
aci d/ hydrolysis of the crystallizate (2S,3S)-2.,3-8is,(4-nmetiaytfienzoylk
xy]suc:c:inic acid -- nmethyl [g-fuoro-2-[9- 3-rneYhoxy- phenyi) pi
erarire-t-pl] 3 2 nett oxy 5 {tiifluoroauethyi}phenyl;-:3

4-di hydroqui nazoli:r- 4-ylacetate (t:1 salt} (25.1 g) is suspended in ethyl
acetate (250 m) and shaken with a saturated aqueous sodi um bi carbonate
solution (250 m) until both phases becone clear. The phases is separated
and the organic phase is concentrated on a rotary evaporator. The residue
is dissolved in 1, 4-di oxane (250 nal) 4gnd a I N sodi um hydroxi de sol ution
{77.4 M) and stirred at roomtenperature for 18 h. Subsequently, the pi-]I
is adjusted to 7.5 using IN hydrochloric acid (ca. 50 M), MBK (240 m) is

added, and t hgLpthdtBod hean =rneadhass.eehid.0 TO using I N hydrochloric acid (ca.
15 rul). The phases are separated, and the organic phase is dried over

sodium sul fate and concentrated. The residue is dissolved in ethanol (90
rarl) and coA€ER{PrHEbE): Prdhby vEi#ditn di ssol ved in ethanol (90 ml) and
concentrated. The solidified foamis dried at 45 t:: for 18 it in the V DO

using entrai RipPg (st ep.gp dotal of 12 g of (5)-J& hwo. 2-
i 4- (" 3-nme: hoxyp ényf?ﬁ?peréﬁiri-l-ytS-S 2- met hoxy-5-1ri f Fuor <rrnet hyphenyt
3, 4ai 3ydrofuira- azolln-4-yl}ncetw add is thus obtai ned as an anorphous

solid, corredpampledd to 81. 2%

(5)-{8-Fluoro-2-[4-(3-methoxyphenyl)piperazin- 1-yl}-3-(2-methoxy-5S-trifluoromethyl-
phenyl)-3,4-dihydroquinazolin-4-yl}jacetic acid/hydrolysis of the crystallizate

(25,35)-2,3-Bis[(d-methylbenzoyl)oxy]succinic acid - methyl [8-fluoro-2-[43-methoxy-
phenyl)piperazin-1-yl]-3{2-methoxy-5-{trifluoromethyl)phenyl]-3,4-dihydroquinazolin-
4-yljacetate (1:1 salt) (25.1 g) is suspended in ethyl acetate (250 ml) and shaken with
a saturated aqueous sodium bicarbonate solution (250 ml) 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 (250ml) and a 1IN sodium
hydroxide solution (77.4 ml) and stirred at room temperature for 18 h. Subsequently,
the pH is adjusted to 7.5 using 1N hydrochloric acid (ca. 50 ml), MIBK (240 ml) is
added, and the pH is then readjusted to 7.0 using 1N hydrochloric acid (ca. 15 ml).
The phases are separated, and the organic phase is dried over sodium sulfate and
concentrated. The residue is dissolved in ethanol (90 ml) and concentrated, then
again dissolved in ethanol (90 ml) and concentrated. The solidified foam is dried at
45°C for 18 h in the VDO using entraining nitrogen. A total of 12 g of (S)-{8-fluoro-2-
[4-(3-methoxyphenyl)piperazin-1-yl]-32-methoxy-5-trifluoromethylphenyl)-3,4-dihydroquin-
azolin-4-yljacetic acid is thus obtained as an amorphous solid, corresponding to 81.2%

of theory.
HPLC (method 1): Ry =15.1 min;

HPLC (method 2): 97.5% e.e.; Pd (ICP): <20 ppm.



of theory. HPLC (nmethod 1): R -15.1 rain; HPL{: (nethod 2): 97.5'ro0 e.e.;
Pd (ICP'r: <20 ppm 47 Alternative nmethod for the racem zation: +}-18.11
uoro-2-[4-(3- nieth oxyphenyl )pipe razin -1 -yl':-3-(2-rae'.lu;xy..5-txifi
uo, omet hyl - phenyl)-3,9- diliydrequinazal fn-4.-yl]acetic acrid?hydrol ysis
of the concentrated It- isoner fromthe another |iquor after
cry>stallizattion The nother |liquor froma crystallization of
(2,S,3S)-2,3-bis[(4-niethyl- benzoyi)oxy]succinic acid - mnethyl
{8-fluoro-2-[4-(3-nmet hoxyphenyl ) pi perazin-1-yil -

3-,2-tnet hoxy-5-(trifuoroniethyl)phenyl) 3,4-dihydroqui nazolin-4-yi,acetate
(1:1 sahl on a 207 g scale is shaken with a saturated aqueous sodi um

bi carbonate solution (500 nil), the phases are separated and the organic
phase is shaken with a senii- saturated aqueous sodi um bi carbonate
solution. (500 m). The phases are separated, and the organic phase is
dried over sodium sul fate and concentrated on a rotary evaporator, The
residue is di ssolPEgUYERERIHABINC(SEZAHIOP) and concentrated on a rotary
evaporator to give a hard foam This is dissolved in ,4-dioxane (1,61) and
a IN sodium hydroxi de solution (1.04 1) and stirred at roomtenperature
for 18 h, then *: (1.5 1) is added and the phases are separated. The
aqueous phase is adjusted fron1pH 14 to pH 8 using hydrochloric acid (20%

ca. 1.55 nil”, h@;’ér OC }Elﬁl 3- met 1dypk\§r8'&?fg>gr§gr§gyﬁ3 (?memi:)ﬁ(}-y{rqlulorsorr{e apj ust ed

to pli 7 rasing I'c acl ases are
separ at ede and tivendrHhdihpdrpariragolinst-gracesid aiddrydsddisuph shel fencentzated R-

concentrated on jgnfe@tahYhEMEBOIRLO aftbr@laMBatnhard I earn. This is dried at
45C for

The mother liquor from a crystallization of (2§,35)-2,3-bis[(4-methyl-
benzoyl)oxylsuccinic acid — methyl {8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl}-
3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate (11
salt) on a 207 g scale is shaken with a saturated aqueous sodium bicarbonate solution
(500 ml), the phases are separated and the organic phase is shaken with a semi-
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 ml) and concentrated on a rotary
evaporator to give a hard foam. This is dissolved in 1,4-dioxane (1,61) and a 1IN
sodium hydroxide solution (1.041) 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 ml), then MIBK (1.25 1) is
added and the mixture is readjusted to pH 7 using hydrochloric acid (20% ca. 25 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. This is dried at 45°C for
18 h in the VDO using entraining nitrogen. A total of 150 g {8-fluoro-2-{4<3-+methoxy-
phenylpiperazin-1-yl}-3(2-methoxy-5-trifluoromethylphenyl}-3,4-dihydroquinazolin-4-yllacetic

acid is thus obtained as an (R/S) mixture as an amorphous solid.

HPLC (method 2): -14.6% e.e.



i8h in the VI30 using entraining nitrogen. .A total of |SQg

fg-f7trom . 7- ~4- (4- naePhnx, - yneny?-—;peea2|nbéyLLSRquaeLfruxv 5-
ijfurtrr;methytchenri}34- iiytroi:rin:rzrilind-yt)aceric acid is thus
obtained as an (R'S) m xture as an anorphous solid. HP[A (nmethod 2):
-14.6%e.e. 48 liKalnpleis (

] -(8-Fluorc-2-j4-(3. nmet hoxyphenyl) pi perazin-1-yl)-.3-(;

2- met haxy-5-trifl uaronmet hyl - phenyt)-3,4-clihydro ;uinazoin-4-yljacetic
acid/racem zation !8_ Eluaxo-2-[4-13-nethaxyi;trerryl)lsiperaztn-Il-yij-3
a2- mef haxy-:rtsii7i Enronet hyl ghen- yl: h3, 4-di hydro; | ui nazol i n-4-yfl aceti c:
acid (150 g, R5-mxture with -14.6%e,e.) is dissolved in acetonitrile
(1.5 1) and sodi aum ni et hoxide (30%in nmethanol, W2 nil) is added and the
m xture is then stirred under reflux fyor 77 h. After cooling to room
tenperature, the mxture is concentrated to one half in vacua, and then
adjusted roxn pH 13 to p.-. 7.5 using hydrochloric acid (20% ca. 80 m),
:M 11K (0. 61kxdspiagded and the mixture is readjusted to pi-1 7 using
hydrochloric acid (20% ca. 3 m). The phases are separated, and the
organi ¢ phase is dried over sodiumsulfate and concentrated on a rotary
evaporator t oﬁgj M@or&ﬂwadnétﬁwphe'ﬁhl%lp@ﬁinduﬁ] 1-g-détasgl vetlubBmetdyhanol (500
m) and conceg ggg mlhen, a T n ﬂ 580 Eﬁmm la%hanol (500 nl) and

concent r at ed?"tR adrlyeapqi'u 88T ab "He°VDo usi ng entrai ni ng

nitrogen, A total of 148 g of (ti-; -fiunm2-j4-{,3-n;ethncypr;
nsyl ?p: pzr az sm!,oryzwe %e(}%xglmem ip?é%mh 11yi‘] Ia!«@ﬁ,@tmeﬁt mlhg&omemylphen-

erryi)-3,4-d a I hazn i's obt ai ned as an anor -
phous’ sol i d, v%%@e% S WEEDF G 5 BoRS MRt AGH S 51840 e. e.

dissolved in acetonitrile (1.51) and sodium methoxide (30% in methanol, 97.2 ml) 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 vacuo, and then adjusted
from pH 13 to pH 7.5 using hydrochloric acid (20%, ca. 80 ml), MIBK (0.6 1) is added
and the mixture is readjusted to pH 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 45°C in the VDO using entraining nitrogen. A
total of 148 g of (£)-[8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-(2-methoxy-S5-
trifluoromethylphenyl)-3,4-dihydroquinazolin-4-yljacetic acid is obtained as an amor-
phous solid, corresponding to 98.7% of theory.

HPLC (method 2): 1.5% e.e.

Example 20

Methyl {8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl}-3-[2-methoxy-5-(trifluoro-
methyl)phenyli-3,4-dihydroquinazolin-4-yl}jacetate (esterification)

(H-(8-Fluoro-2-{4-(3-methoxyphenyl)piperazin-1-yl]-3-(2-methoxy-S-trifluoromethyl-
phenyl)-3,4-dihydroquinazolin-4-yljacetic acid (148 g) is dissolved in methanol
(1480 g), then concentrated sulfuric acid (21.5 ml) is added. The mixture is stirred

under reflux for 6 h, then cooled and concentrated in vacuo to ca. one third of the



Ka, 0 Methyl {8-fluoro-2-[4-(3- uethoxyp%

enylj gi perazin-1-yil-3-[2-roehoxy-5-(teif uoxo- macetate (esterification
(j.ja-Fluotc-7

j 4- (. 3-net hoxvphenvl ) pi ger azi er-1|-ykj -3-(2-nmet hoxy-5-trifuoronethyi -

ghenyl ) 3, 4-di hydxoqunazol i n-4-vljacetlc aced (148 g) is dissolved in

nmet hanol (1480 g), then concentrated sulfuric acid (21.5 m) is added. The
m xture is stirred under reflux or 6 h, then cool ed and concentrated in
vacuo to ca, one third of the 49 original volune. Water (400 m ) and

di chl oronet hane (400 m) are added, then the phases are separated. The
organi c phase is extracted with a saturated :odi um hydro- gericarbonate
solution (two tinmes 3?S m, diluted with 300 mMl of water), dried over
sodi um sul fate and concentrated to give 4°foany residue. This is dissol ved
twice in succession in ethanol (400 n1 each) and concentrated, and
subsequently dried in vacua g)entralnln nitro Atotal o
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acetate (3 1 soli si ahi zat e este racema
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S-tl uora- 2 [ 4- { F-Wjhceafaax Yhus obtained as an amorphous solid, corresponding to 81.9% of
theory.

HPLC (method 1): Ry = 16.9 min,;
Example 21

(25,35)-2,3-Bis[(4-methylbenzoyl)oxy]succinic acid - methyl {8-fluoro-2-(4-(3-metho-
xyphenyl)piperazin-1-yl}-3-[2-methoxy-5-(trifluoromethyl)phenyl}-3,4-dihydro-

quinazolin-4-yl} acetate (1:1 salt)/crystallization of the esterified racemate

(25,35)-2,3-Bis{(4-methylbenzoyl)oxy]succinic acid — methyl {8-fluoro-2-{4-(3-methoxy-
phenyl)piperazin-1-yl}-3-2-methoxy-S5-{trifluoromethyl)phenyl]-3,4-dihydroquinazolin-
4-yljacetate (1:1 salt) (123 g, -14.4% e.e.) is suspended in ethyl acetate (861 ml) and
filtered, then (2§,35)-2,3-bis|(4-methylbenzoyl)oxy]succinic acid (82.5 g) is added.
The mixture is stirred at room temperature for 30 min, then seeded with (2§,35)-2,3-
bis[(4-methylbenzoyl)oxy]succinic acid - methyl {8-fluoro-2-[4-(3-methoxyphenyl)-
piperazin-1-yl}-3-[2-methoxy-54trifluoromethyl)phenyl}-3,4-dihydroquinazolin4-yljacet-
ate (1:1 salt) (0.24 g). The suspension is stirred at RT for 4 days, subsequently
concentrated to ca. 600 ml and again seeded with (25,35)-2,3-bis[(4-methylbenzoyl)-
oxylsuccinic acid - methyl (8-fluoro-2-{4-(3-methoxyphenyl)piperazin-1-yl]-3-{2-
methoxy-5S-trifluoromethyl)phenyl)-3,4-dihydroquinazolin-4-yljacetate  (1:1 salt)
(0.24 g). The suspension is stirred at RT for 1 week, cooled to 0-5°C and stirred for a

further 3 h, the solid is then collected by suction filtration and washed with cold



ph ertyl)piperazi n-1 -y 1);3-12-tneth oxy -5,",rtifluoron: ethyi)p

henyl )-3, 4-di h yd raqui nazolin- 4-yljacetate (1:1 salt) (123 g, -14.4%.¢e:)--

is suspended in ethyl acetate (861 m) and filtered, then

(2S, 3S) -2, 3-bi si{4-net hyi benzoyl ) oxy] succinic acid (82.5 g) is added. The

m xture is stirred at roomtenperature for 30 mn, then seeded with

(25, 35)-2, 3- bist(4-nethybertznyl)oxy]succiriic acid --. methyl

[ 8-11uaro-2-[4-(3-mnet haxyphenyl)- piperazin-1 yU 3-[2-nmethoxy-5 trih;

oronet hyl I rhenyl | - 3, 4- di hydr agni nazohn- 4-) 4i sacet- ate (1:1 salt) (0.24 g).

The suspension is stirred at 2T for 4 clays, subsequently concentrated to

ca. 600 mM and again seeded with ('0,33 -2, 3-bis[{4-rnethyl bettzoyl)

oxy]succ:inic acid -- methyl

; 8-tiuera-2-14-(3-n: ekEhoxyl ;itenyl)pilgerarin-I-yl~3-[7-- nethoxy-

{arifluorotnethyi)phenyl]-3, 4-dl hydragnl nazoiin-4-yljacetate (1:1 salt)

(0.2.4 g). The suspension is stirred at RT for I week. cooled to 0- C and
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A total of 1r9@esgor@fngtthé8%a1fthep§ t hus obt ai ned as a solid, corresponding
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Example 22

N-(2-Fluorophenyl)-N'-[2-methoxy-S-(trifluoromethyl) phenyl]urea

CF,
CLI O
N” N
Pt g

H,C”

2-Methoxy-5-trifluoromethylphenyl isocyanate (1057.8 g) is dissolved in acetonitrile
(4240 ml), then 2-fluoroaniline (540.8 g) is added and rinsed with acetonitrile
(50 ml). The resulting clear solution is stirred under reflux (ca. 82°C) for 4 h, then
seeded at ca. 78°C and stirred for ca. 15 min. The suspension is cooled to 0°C, and
the product is collected by suction filtration and washed with acetonitrile (950 ml,
cooled to 0-5°C). The product is dried overnight at 45°C in a vacuum drying oven
using entraining nitrogen. A total of 1380.8 g of N-(2-fluorophenyl)-N'-[2-methoxy-5-
(trifluoromethyl)phenyljurea is thus obtained as a solid, corresponding to 86.4% of
theory.



"Y~NH. NF'i |IF amd }gee 22 N (2 Fluorophenvl). N5-(2-!nel hox}
5-tfrifuoronethvl)phenvlilurea ?pa O E i HF FHC3™n- fettrox,)-5-tri——
| oororrsetl xyllrhenvt isocyanate (1057.8 g) is dissolved in acetonitrile
(4240 nil), then 2-tluoroaniline (540.8 g) is added and rinsed with
acetonitrile (50 m). The resulting clear solution is stirred under
rei'lux (Ca. 82i::) for 4 h, then seeded at ca. 78C and stirred for ca. IS
m n. The suspension is cooled to 0OC, and the product is collected by
suction filtration and washed with acetonitrile (950 m, cooled to 0-50.
the product is dried overnight at 45 Cin a vacuumdrying oven using
entraining nitrogen. A total of 1380.8 g of

N-r2-fl uorcophenyD- N -f2-rnet hoxy-5- (tytuarifrret7ryljghen ijuru is thus

obtained as a solid, corresponding to 86.4%of theory. 51 "I i NWR (S00
MH z, d54)MBO): ?2i - 9.36 (s, | 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, 111FLNMR (500 M, dseDMSO); 5 39.8(s(1$D, BH3Y 1ppHSING ((AZPIDESI oS ) :
rnfz= 329 (( M}, R4, 480498 (4, 8.5Hz, 1H), 7.20 - 7.26 (m, 2H), 7.14 (t, 7.6Hz, 1H), 7.02 (m,
1H), 3.97 (s, 3H) ppm;

MS (API-ES-pos.): m/z = 329 [(M+H)*, 100%);
HPLC : Rr = 48.7 min.

Instrument: HP 1100 with multiple wavelength detection; column: Phenomenex-
Prodigy ODS (3) 100A, 150 mm x 3 mm, 3 pm; eluent A: (1.36 g of KH2PO, + 0.7 ml
of HiPO,) /| of water, eluent B: acetonitrile; gradient: O min 20% B, 40 min 45% B,
50 min 80% B, 65 min 80% B; flow: 0.5 ml/min; temp.: 55°C; UV detection: 210 nm.

Example 23

Methyl (2E)-3-(3-fluoro-2-[({{2-methoxy-S-(trifluoromethyl)phenyljamino}jcarbon-
yl)amino]phenyljacrylate

HC~p

N-(2-Fluorophenyl)-N'-[2-methoxy-5-(trifluoromethyl)phenyljurea  (0.225 kg) s
dissolved in acetic acid (6.751) and pailadium acetate (30.3 g) is added. 65% oleum
(247.5 g) is then added and methyl acrylate (90 g) is subsequently added. The solu-
tion is stirred at room temperature overnight. Subsequently, acetic acid (3740 g) is
distilled off at ca. 30°C 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 filtra-



HPLC : Rr = 48.7 min. instrument: I-iF 1100 with nultiple wavel ength
detection; colum; Phenonenex- Prodigy 01)S (3) 100_A 150 corm x 3 nman, 3
inn; eluent A (1.36 g of KHziO, + 01.7 ml of 113P04) 11 of water, el uent
B: acetonitri@; gradient: O min 20%B, 40 mn 46% %6 B, 50 nan 80% B, 65
mrfi 80%B; Clow 0.5 mlmn; tenp.: 5SC, HY detection: 210 nut. Examole
23 Met hyl

(2B ,-3-{3-fiuoro..2..!'(? 2-met hoxy-5-(trlfiuoromethyf)phenylianrinoicarbon
- yl)am no}phenyl} acryl ate H30-- O F F If F'I f 13 JJJ \\\ H3CO
N(2-1ai]OXf>1)17f" .nyl)-t'"3 -1 -fnY. C)3CFAy. 5-(trill wuoroniethyl)pllenyl3
urea (0.225 kg) is dissolved in acetic acid (6.751) and pal |l adium acetate
x30.3 g) is added. 655% ol eum 217.5 g) is then added and nethyl acyiate
(90 g) is subsequently added. The solus;tion is stirred at roomtenperature
overni ght. Subsequently, acetic acid (3740 g) is distilled off at ca. 30C
and ca. 30 nbar. Water (2.25 1) is added to the suspension and the m xture

} Is stirr eﬁ L Ofiorf; vashkd hQiéE mﬂ{han@r(ogupsndl @neaqk lsect ®@Qroht SMEkd @Rudd | tr ah52
OoC, wasnhe W ce wt in the
vacuum dryi ng”8¢E8R" nﬁﬁ"%ﬂ??épﬁmﬁﬁ) géhﬁgﬁo{m?dia%¥9ﬁﬂ%g@ g of methyl
(2E} 3- 3-, f uok(if2-1Rethoxy-p rtzﬂmmwﬂmenma(nmorcnrm'mmwmw(}qcpvma;s thus

| 2anni nj canbogiea T 0 LAV G YA 2 R theSryt hus

'H NMR (300 MHz, de-DMSO): & = 9.16 (s, 1H), 8.84 (s, 1H), 8.45 (d, 1.7Hz, 1H), 7.73
(m, 2H), 7.33 (m, 3H), 7.22 (d, 8.6Hz, 1H), 6.70 (d, 16Hz, 1H), 3.99 (s, 3H), 3.71 s,
3H) ppm;

MS (API-ES-pos.): m/z = 429.9 [(M+NH.)*]; 412.9 [(M+H)"]
HPLC : Ry = 46.4 min.

Instrument: HP 1100 with multiple wavelength detection; column: Phenomenex-
Prodigy ODS (3) 100A, 150 mm x 3 mm, 3 pym; eluent A: (1.36 g KH,PO, + 0.7 ml
H3PO.) / | of water, eluent B: acetonitrile; gradient: 0 min 20% B, 40 min 45% B,
50 min 80% B, 65 min 80% B; flow: 0.5 ml/min; temp.: 55°C; UV detection: 210 nm.

Exam 24

Methyl (8-fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl}-2-oxo-1,2,3,4-tetrahydro-

quinazolin-4-yljacetate

Methyl (2E)-3-{3-fluoro-2-[({[2-methoxy-5-(trifluoromethyl)phenyl)amino}carbon-
yl)amino]phenyljacrylate (50 g) is suspended in acetone (1.21) and 1,8-diazobi-



obtained as a solid, corresponding to 72.2% of theory. It NVR (300 M -; 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,)1;
412.9 [(MH)"] HPh(:: 1t, = 46.4 inin. Instrument: HP 1100 with nmultiple
wavel engt h detection; colum: PhenoEnenex- Prodigy 0DS (3) 100A, 1SO enen X
3 nint, 3 urn; eluent A- (1.36 g KH2P O r 0.7 m 1-13PD4) ( | of water,
el uent B: acetonitaiie; gradient; () mn 20% 3, 40 ruin 45% 13, Si) rain
8M6 B. 65 mn 80%5; flow U S mMtmn; tenp.: 55C 1Wdetection: 210 rim
Exanpl e 24 Met hyl

{8-fuoro-3-[2-rrethoxry-S-(tdfuoronethyi ?éghenyl ) -2-0x0-1, 2, 3, 4-tetrahydro-
qui na zo') n-4-yl) acetate 0 Tla HF thyl (2E)-3-(3-fluoto 2-[!((2-
net hoxs-5-(rri 3uoronet hyl ) ph ny] anoe} car hon- yl)am oo3phenyl)acrylate (50
g) iIs suspended |

one (1, nd -di azobi . S3

Dl o 2" a unaseo 8R0S Adhe ) o Kol B 08 B s s s el o
reflux (ca. 55GF el ginkd fasd 1 Bhe WswittngTher splasiork bififgree berar thsplgbitkiesh. i s
filtered warm tgﬁﬂrughg)k'Fﬁegﬁi'eSelgthfs Aneddith Tdem k@8l @ubmi) Ssubde&@dy Wi t h
war m acet one (1 otm ) 08@b55g®?69t If% acetone (550 95) |[sd(tj| Sid [ e of f. The
resul ti ng suspersiQl ¢¥ ¥dd o ENoirafingyspension K cooled to TC 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 45°C overnight in the vacuum drying oven

using entraining nitrogen. A total of 44.5g of methyl (8-fluoro-3-[2-methoxy-5-

(trifluoromethyl)phenyl - 2-oxo- 1,2,3,4-tetrahydroguinazolin-4-yljacetate is thus obtained

as a solid, corresponding to 89% of theory.

'H NMR (300 MHz, de-DMSO): § = 9.73 (s, 1H), 7.72 (d, ¥ = 7.3, 1H), 7.71 (s, 1H),
7.33(d, ¥ =9.3, 1H), 7.15(dd, Y = 9.6, ¥ = 8.6, 1H), 7.01 (d, J = 7.3, 1H), 6.99-6.94
(m, 1H), 5.16 (t, ¥ = 5.9, 1H), 3.84 (s, 3H), 3.41 (s, 3H), 2.81 (dd, ¥ = 15.4, § = 5.8,
1H), 2.62 (dd, ¥ = 15.4, Y = 6.3, 1H) ppm;

MS (API-ES-pos.): m/z = 413 [(M+H)*, 100%)], 82S [(2M+H)*, 14%};
HPLC : Rr = 37.1 min.

Instrument: HP 1100 with multiple wavelength detection; column: Phenomenex-
Prodigy ODS (3) 100A, 150 mm x 3 mm, 3 pm; eluent A: (1.36 g of KH,PO, + 0.7 ml
of HiPO.) / 1 of water, eluent B: acetonitrile; gradient: 0 min 20% B, 40 min 45% B,
50 min 80% B, 65 min 80% B; flow: 0.5 ml/min; temp.: 55°C; UV detection: 210 nm.



course of 3 h and stirred. The product is collected by suction filtration,
washed twice wth cold acetone (50 m) and dried at 45C ovem ghi in the
vacuum dryi ng oven wusing entraining nitrogen- A total oi' 44,5g of nethyl
?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

I d,
corresponding to 899 of theory. 1H NVIR (300 Mz, dF-D vlI5f?1: S = 9,73
(s, i), 7.72 (d, 'l =7.3. 1-1), 7.71 (s, "11)1' 7.33 (d; 27 = 9.3,
i), 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, 1li), 3.84 (s. 31-1), 3,41 (s,
31-1), 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.): mz= 413 [(1*H) ", 100%], 825 [(2m EH',
HPLC : Rr = 37,1 min. Instrument: HP 15400 with nultiple wavel ength
detection; colum: Phe, onenex- Prod gg ORS (3) 100A, 1503 mmx 3 mm 3 pm
eluent A- (1.36 g of KHPO + 0.7 mM of 1-i:PQ) / | of water, efuent B:
acetonitrile: gradient: O min 200% BClais: M in 45W B, 50 min 80% B, 65
mn 80%8; flour: 0.5 M/mn; tenp.: 55('; WV detection: 210 nm 54
(.lainms: Method for the preparation of a conpound of formula (I) R H2
R R R ~~ P4.r R M¢thyd for fRe ptepatatis of a compound of formula (I)

in which

Ar represents aryl, wherein aryl may be substituted with 1 to 3 substitu-
ents, whereby the substituents are selected independently of one an-
other from the group consisting of alkyl, alkoxy, formy}, carboxy, al-
kylcarbonyl, alkoxycarbonyl, trifluoromethyl, halogen, cyano, hy-

droxy, amino, alkylamino, aminocarbonyl 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, alkylamino, 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 cyclopentane ring or
a cyclohexane ring and an optionally present third substituent is se-

lected independently thereof from the group mentioned,

R! represents hydrogen, amino, alkyl, alkoxy, alkylamino, alkylthio,

cyano, halogen, nitro or trifluoromethyl,



>c__NAr in which Ar represents aryl, wherein aryl may be substituted with
| to 3 suhstitt.- ents, whereby the substituents are sel ected i ndependently
of one an- other fromthe group consisting of alkyl, aikoxy, formvl,
carboxy, at- kylcarhonyl, atkoxycarbonyt, trifuoronethyl, hal ogen, cyano,
hy- droxy, am no, al kytam no, arninocarbonyl and nitro, wherein alkyl may
be substituted with 1 to 3 substituents, whereby the substituents are

sel ected i ndependently of one another fromthe group consisting of

hal ogen, am no, akyiarnirro, hydroxy and aryl, or two of the substituents
on the aryl, together with the carbon atons to which they are bonded, form
a 1, 3-di oxol ane, a cyctopentane ring or a cyclohexane ring and an
optionally present third substituent is %E- | ected i ndependently thereof
fromthe group nen7:ioned; R represents hydrogen, am no, alkyl, aikoxy,

ai kyl am no, al kyithio, cyano, halogen, nitro or trifluoromethyl, 55 R2

represents hydrogen,yal al, kyt thi o, no I jtro or
trifluoronethyi, RB}}epbé%gﬁﬁé%gﬁ¥%€ﬁMé%ﬁ@@#géwﬁgggﬁq%ﬁﬁ;@%ﬁ?%gﬁk%rkylthio,
cyano; hal ogen, nitro, FRrFPEEPEMet hyl, al kyl sul fonyt or

al kyl am nosui fonyl or one of the radicals R. R2 and R represents
hydrogen, alkyl, al likqu’rep():rgs%rrllt(s)hmino, alkyl, alkoxy, alkylamino, alkylthio, cyano, halogen,

nitro, trifluoromethyl, alkylsulfonyl or alkylaminosulfonyl
or

one of the radicals R!, R? and R} represents hydrogen, alkyl, alkoxy, cyano,
halogen, nitro or trifluoromethyl and the other two, together with the carbon
atoms to which they are bonded, form a 1,3-dioxolane, a cyclopentane ring or

a cyclohexane ring,

R* represents hydrogen or alkyl,

RS 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 1 to 2 methyl groups,

R¢ represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxy, amino-
carbonyl, alkylcartbonyl, alkoxycarbonyl, trifluoromethyl, halogen,
cyano, hydroxy or nitro,

R’ represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxy, alkylcar-

bonyl, alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxy or ni-

tro



hal ogen; nitro or tnfluoronmethyl and the other two, together with the
carbon atons to which they are bonded, four a 1, 3-di oxol ane, a

cycl opentane ring or a cyclohexane ring, } * represents hydrogen or alkyl,
R represents hydrogen or alkyl or the radicals R and R in the

pi perazine ring are bonded to carbon atons di- rectly opposing each ot her
and forma nethylene bridge which is optionally substituted with Ito 2
met hyl groups, R ' represents hydrogen, alkyl, alkoxy, alkytthio, fornyl,
car boxy, arnino- carbonyl, alkyl carbonyl, al koxycarbonyl, tritluoronethyl,
hal ogen, cyano, hydroxv or nitro, R ' represents hydrogen, alkyl, alkoxy,
al kyl thio, fornyi, carboxy, alkylcar- bonyl, alkoxycarbonyl,
trifluoronethyl, hal ogen, cyano, hydroxy or ni- tro 56 and Its represents
hydr ogen, al kyl, al koxy, akylthso, forssy, carboxy, alkylcar- bony[,

al koxycarbonyl, trill wuoron,ethyl, halogen, cyano, hydroxy or ni- tro, by
hydrol ysis of the ester of a conpound of fonrnula (Il) RT--~ Rf :zr rt
1i 3, and

R® represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxy, alkylcar-
bonyl, alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxy or ni-

tro,

by hydrolysis of the ester of a compound of formula (II)

in which

A1, R%, R% R?, R4 RS, RS, R7 and R® have the meaning indicated above, and

R® represents C,-Cs-alkyl,

using a base or an acid, characterized in that the compound of formula (II) is
prepared by the reaction of a compound of formula (I1I)




inwiichiV, R, R, RB3, R", R5, Rs, R and R' have the_ neaning indicated
above, and R9 represents Cl-c.-alkyl, using a base or an acid,
characterized it. that the conpound of formula (11) is prepared by the
reaction of a conpound of fornula (ill) 0 s A RRs Rz NZ 3 Rsf N~~C
inwhich R, W R, Rs, IV and R have the neaning indicated above, and R’
represents Cr(;; atkyt, in the presence of a base wth a conpound of
formuta (iV) H NA Rin which At, R® and R' have the neaning i ndicated
above. 2. Method according to claim1l1, characterized In that the conpound
of formula (I1l1), as defined in Claire 1, is prepared by the reaction of a
conpound of for-

57

in which

R!, R%, R3, RS R’ and R® have the meaning indicated above, and

R® represents C;-Cy-alkyl,

in the presence of a base

with a compound of formula (IV)

in which

Ar, R* and R® have the meaning indicated above.

2. Method according to claim 1, characterized in that the compound of formula

(1), as defined in Claim 1, is prepared by the reaction of a compound of for-

mula (V)

in which

RY, R?, RY, R, R7 and R® have the meaning indicated in Claim 1, and



mula (V) 0 aR RRNCL in Wich R, IF, IF,F R, IF and R have the
nmeaning indicated in Caimi, and 58 R q represents C,-CS-aikvl. with
phosphorus oxychi ori de, phosphorus trichioride or phosphorus penta-
chloride, in the presence of a base. 3. Method according to claim 2,
characterized in that the compound of fornmula (V), as defined in Caim 2,
is prepared by the reaction of a conmpound of for.. 3nuia (M) fig P tird
tds (V;7, h" I paNC3 :n which R, R/, R, R, R and R have the neaning
indicated in Caim?2; wth a conpound of forrmula 2 (LX),

S8

R® represents C;-Cs-alkyl,

with phosphorus oxychloride, phosphorus trichloride 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-
mula (VI)

R* (VD,

=z
O

in which
R', R% R%, R¢, R’ and R® have the meaning indicated in Claim 2,

with a compound of formula

(0]

H2C§)J\O/R9 (IX):

in which
R® represents Ci-Cs-alkyl,

in the presence of a palladium catalyst and a base.



931 which RWrepresents Cl-C4-alkyl, in the presence of a palladium

catal yst and a base. 59 4. Method according to clam 2, characte ,zed in
that the conpound of formula (V), as defined in Claim2, is prepared by the
reaction of a conpound of for- mula (MI) f~~r 7 HNRs (Vif), R6 | t in
which R, R, R3, R6, R and Rs have the neaning indicated in Claim2, in
the first stage wwth a conmpound of fornmula (1 X) in acetic acid in the pres-
ence of a padadi una catal yst, an oxidizing agent and an acid to give a
coan- pound of formula (Mi) FiQ G' O 7yard R RNin wiich R, R R,
R, R and R have the neaning indicated in Claim2, and Rs represents
C-C ali yl;

59

4. 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-
mula (VII)

Iz
@]

in which

R!, R%, R}, R%, R7 and R® 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 palladium catalyst, an oxidizing agent and an acid to give a com-

pound of formula (VIII)

R (VIID,

in which

R!, R%, R}, RS, R’ and R® have the meaning indicated in Claim 2, and

R® represents C;-Cs-alkyl,



So and in the second stage with a base to give a conpound of fornmula (V).

Met hod according to one of clains 1 to 4, characterized in that the

conmpound of formula (i) is {8-fluoro-244-(3 nethoxyphc-nyl) pi pes;

inn-yi]-3-[2-nmet: hoxc-S{tritiuororneth- yt)phenyl
.. 3, 4-dt hydroqui nazolin-4-yt]acetic acid CH3 HL'
Flv CH3 the conmpound of formula (fl) is nethyl

60

10% N CF3 .
{S-fluoro-2-[4-i3-n;
et hcxyghenvl j paperazin-1-yl]-3-[L-n:ed4 rw y-5-{tri- fl
uor onret hvl ) phenyl ] -3, 4-di hydroqui nazol : n-4-y}acetate G CH,
~'"'" ~r CFFi .PJ {~ QCH3 the conpound of fornmula (D) is

and in the second stage with a base to give a compound of formula (V).

H C,

S. Method according to one of claims 1 to 4, characterized in that the compound

of formula (I) is

{8-fluoro-2-[4<3-methoxyphenyl)piperazin-1-yl}-3-(2-methoxy-5trifluorometh-

yl)phenyl]-3,4-dihydroquinazolin-4-yljacetic acid

N CF

the compound of formula (1I) is

methyl {8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(tri-

fluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate

the compound of formula (11I) is

. XTh

3f

1

N

N



61 methyl 2-c;ioro-Fs-tluoQf-[2-nmethoxy-5-(trikuoonethyll~F dreg

sinazolin-4-yilacetate O vi | E 0- o

F the compound of fornmula (IV) is

1- (3- met hoxyphenyl ) pi perazine HM the conmpound of formula (V) is nethyl
j $-i'(9zocz-3-[ 2-mektroxy-.5-(Fr9 3iaooneFnyl ; phony- -oxa 1,2, 3,4-tetra-

hydi Ecr qui nazol i 7r - 4-ylFacetate | c~ CF3

t he compound of fornmula (Vi) is 62

, V(2- bronco-6-fl uoropheny }-iV -{2-nmethoxy-S-(rrifl uoronethvl)pheny] urea

CR

4NPd

"~ CF3 F the conpound of fornuia (VIf)

is t'-{2-fJuorof;: Eer3}

t}-Ad -[2-nethoxy 5-{trzfluorcronz4lryl)pbeayl]Lim CH

61

methyl  2-chloro-8-fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyij-3,4-dihy-

droquinazolin-4-yljacetate

the compound of formula (IV) is

1-(3-methoxyphenyl)piperazine

O

the compound of formula (V) is

methyl (8-fluoro-3-[2-methoxy-S-(trifluoromethyl)phenyl]-2-0x0-1,2,3,4-tetra-

hydroquinazolin-4-yljacetate

O cl;H3
N CF,
o

F

’

the compound of formula (VI) is



HNCFIl~1 a Nom O the conmpound of torrmua (Vil) is methyl

{2. EA3-f3-fluoto-2-[{(; 2-met hoxy-5-{trifluoronethyl)phenyl]am nol carb-
oruy)anniiipheoyi)acrylate O F C ..Nr HI HC.C and i W conmpound of
formula (1 X) is t:Jethyl acrylate H. Cc " CH . . 6. fvittjhod for tfJe
separation of the enantiNne:s ol (G C .J)-al hyl tSiluoro-20-t3-

, het hoxyphen v.)pipeE n i-yl 3[ nEethc, 1+trdl E nmLIl el WIE n iltycrognE
Ja:colnE A-yl)a:e ate a.nd the kolation of (G C -alkyl (S)-tS-(uoro
244-t3. 1netui oxyphen )pl pi;”. 1717 ,yli ~~Ilrtetl3Px~ .J-(n'I | IC CJf
l"ietnyl)yl Jyl 3,1-. ;iydroc aEE Jaz"1lm4-rlrz:ceta#e. chaiactei zed in
dial the racen3Ec ester is crvstafli ed with

it 3>"t-2.3-t~is((d-:Jdietl:yl henzi%ZSI}nxy?succin e acid.

N-(2-bromo-6-fluorophenyl)-N'-[2-methoxy-5-(trifluoromethyl)phenyl]urea

the compound of formula (VII) is

N-(2-fluorophenyl)-N'-[2-methoxy-5-(trifluoromethyl)phenyl]urea

the compound of formula (VIII) is

methyl (2E)-3-{3-fluoro-2-[({[2-methoxy-5-(trifluoromethyl)phenyl]aminojcarb-
onyl)amino]phenyljacrylate

and



_. Wy! (S)-~8-flttcre-Z-(4-(=-ruethoxypitcnyl)pipe zin-I-VIA-3-
2-met ho. xy-5- r,fiuor"tttt.vt)nheny[]-3.4.di

vdroqui nazolin-<, Laeitatt(2S,3S) "~hist(4 netl:yl enzovl) ,X -.lsuecit:ic
acad salt 8. Conmpound ollomnl t (IIl) CO RI FF F {Ill). NO1 which R!,
CR, W Re, R7 and R8 have the (Canine indiea ed in aim, and tt
represents C,-Cl-a;f<yi. 64 Conpound according to Claim8, characterized
in that the conpound is methyl 2- chloro-@&-flit,3rt;

-~ ~'"-rneth~.,xv-S-(trifaro~ r~e[h)'])pher5yl]--,=-c<ih urocluirrti
t,lir.4- vj}acelat.e O OH al:3c, Q C F 10. ~rn:pound of fornula (\1) O

0oJ -0 R the compound of formula (IX) is

methyl acrylate

0. Method for the separation of the enantiomers of (C-Cy)-alky! {8-fluoro-2-[4-(3-
methoxyphenyl)piperazin-1-yl]-3{2-methoxy-S{trifluoromethylphenyl]-3.4-
dihydroquinazolin-4-yl}acetate and the isolation of (C,-Cy)-alkyl (S)-{8-fTuoro-244-(3-
methoxyphenyl)piperazin-1-yl}-3-[2-methoxy-5<{trifluoromethyl)phenyl]-3.4-
dihydroquinazolin-4-yl}acetate. characterized in that the racemic ester is crystallized with

(25,35)-2.3-bis[(4-methylbenzoyloxy]succinic acid.

7. Methyl (S)-{8-fluoro-2-|4-(3-methoxyphenyl)piperazin-1-yl|-3-[2-methoxy-5-
(trifluoromethyl)phenyl]-3.4-dihydroquinazolin-4-yl}acetate (25,35)-2.3-bis|(4-

methylbenzoyl)oxy]succinic acid salt.

8. Compound of formula (111)

9
R
\O

n which

I 52 p3 po p’ 8 o PRI ,
R', R%, R, R”, R" and R" have the meaning indicated in Claim 1. and

R’ represents C-Cy-alkyl.



E2 { ~R(V), . ,toml T/\NO R H inwiich 1IRI;R . [t7 and It8 have
the nmeaning indicated in aiml f: represents al hvl. al koxy, alky-Ithio.
'brmyl . carhoxy. am nocarbonyl, al ky- carbonyl, al koxycar onyl.
trifluoronrethvl, halogen, cyanon hydroxv or nitro. and Ry represent i
-{" -alkyE. 65 11. Conpound according to Caim 10, characterized in that
the conmpound is nethyl {8
fluoro-3-[2-nmethoxy-5-(trifluoromethy])phenyl]-2-o0xo0-1,2, 3,4-tetrahydro-
qui nazolin-4-yl}acetate OCGH3 H3CIIOO0O/ \ CF3 NOH F

9. Compound according to Claim 8, characterized in that the compound is methyl 2-

chloro-8-tluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3.4-dihydroquinazolin-4-

O C‘)HS
Hac\o O: :
N CF,
/)\
N Cl

F

yl}acetate

10.  Compound of formula (V)

O 1
R2 R
~o @ ,
RS R
R" /L R® (V).
6 N @]
R H

R'. R% R*. R” and R® have the meaning indicated in Claim 1.

in which

R® represents alkyl, alkoxy, alkylthio. formyl. carboxy, aminocarbonyl, alkyl-
carbonyl, alkoxycarbonyl. trifluoromethyl. halogen, cyano. hydroxy or nitro.

and

R’ represents C-Cy-alkyl.



65

11.  Compound according to Claim 10, characterized in that the compound is methyl {8-
fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl]-2-0xo0-1,2,3,4-tetrahydro-

quinazolin-4-yl}acetate





