Met hod for the preparation of dihydroquinazolines The present invention
relates to a nethod for the preparation of dihydroquinazoli- nes, which are
used for the production of nedicanents. 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 WD
04/ 096778. The synthesis of the di hydroqui nazolines described there takes

pl ace starting with a 2-halo-substituted aniline (A), which is converted by
means of a Heck coupling to a 2-am nocinnam c acid derivative (B). By
reaction with triphenyl phosphine in carbon tetrachloride, a phosphine imde
(C is prepared, which is subsequently reacted with an isocyanate with

rel ease of triphenyl phosphine oxide to give a carbodiimde (D). By reaction
of the carbodiimde (D) with an am ne, the di hydroqui nazoline nethyl ester
(E) is fornmed, which is separated into the enantioners by chronmat ography on
a chiral phase. Subsequently, the hydrolysis to the di hydroqui nazoline acid
(F1) takes place under standard conditions. The follow ng schenes 1 and 2
illustrate the syn- thesis. 2 Schene 1: O Br ZCn O CH PPh3 1 CO CH |
NEt ~~CH3 | Et3/CH 3 CN NHz Pd(OAc),, F P(o-Tal)3, NH, N=PPh3

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
2-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.
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The reaction steps descri bed above involve significant risks when carried
out on an industrial scale, and by-products as well as stoichionetric
anounts of organic waste products are formed. By using the phosphine imde
(C and the carbodiimde (D), internediates having highly reactive
functionalities are forned during the reaction sequence, which lead to
by-products to a considerable extent. The by-products can only be separated
by very | aborious chromat ographic purification or by a | aborious extraction
process. Furthernore, during the reaction of the conpound of fornula (C) to
give the com pound of fornmula (D), trighenyl phosphine oxide is fornmed in
stoichionetric anmounts, which is separated fromthe desired product
chromatographically in a |aborious process. Chronmatography is particularly

di sadvant ageois bbb SiepyslIRRl b infNIRMAIINOMIAANERUIRLS bl orpipl e since

it is time-consum ng | abour -i ntensj ve nd consunes | arger anmounts of
sol vent. The 1§€‘ﬁ§f*aéf‘ia5na‘6ﬁ by- Hré’d\é‘ﬁ%ﬁ’-ftvn"eé]rﬁérs%o“@fonﬁ%’éc éraﬂ%aﬂﬁor&m? YAl a (E)
takes pl ace iproductsl a&@%rhﬁtllSB}pﬁ@@geﬂﬁ ﬂmyss;mmeomﬁ@gl)aphyh@aaraocﬁmlaakD)phase

with the undels lte;rggdlaﬁes l?aréf?‘nngt ﬁlghWE reac?’ nﬁnctlornnfatles %?e onylvead'S urlrpg t?‘lg Lrlgatcflon
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 (S)-(8-
fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl}-3-(2-methoxy-5-trifluoromethylphenyl)-
3,4-dihydroquinazolin-4-yl}acetic 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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Surprisingly, it has now been found that compounds of formula (I) can be prepared
by the method of the invention, i.e. by the reaction of the 2-halo-substituted aniline
with an isocyanate and a subsequent Heck reaction with alkyl acrylate, preferably
methyl acrylate, and that a phosphine imide and a carbodiimide as reactive interme-
diate and the formation of stoichiometric amounts of triphenylphosphine 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 methyl {8-fluoro-3-
[2-methoxy-5-(trifluoromethyl)phenyl]-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yljacet-

ate can be synthesized efficiently by means of an ortho-palladization. Here, N-(2-
fluorophenyl)-N'-[2-methoxy-S<trifluoromethyl)phenyljurea is reacted with methyl
acrylate and an oxidizing agent in the presence of an acid to give methyl (2EF3-{3fluoro-
2-[({[2-methoxy-5-(trifluoromethyl)phenyllamino}carbonyl)amino]phenyljacrylate. The
ring closure to the tetrahydroquinazoline 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-yl}-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-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-
yljacetate, can be separated into the enantiomers by crystallization with (2§,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-5-(trifluoromethyl)phen-
yl)-3,4-dihydroquinazolin-4-yl}acetates, preferably of methyl {8-fluoro-2-[4-(3-
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Surprisingly, it has now been found that conpounds of formula (1) can be

prepared by the

2-hal o-substituted aniline

formation of stoi
respectively can

nmet hod of the invention, i.e. by the reaction of the
wi th an isocyanate and a subsequent Heck

reaction with al kyl acrylate, preferably nethyl acrylate, and that a
phosphine i mde and a carbodiimde as reactive internme- diate and the

chionetric anounts of friphenyl phosphi ne oxi de

t hus be avoided. In addition, it has surprisingly been
found that the conpounds of the internediate

methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluormethyl)phenyl]-3,4-dihydro-

quinazolin-4-yl}acetate, can be racemized under basic conditions at the stage of the

acid after the hydrolysis of the alkyl or methyl ester and can be separated after

renewed esterification by crystallization with (2S,35)-2,3-bis[(4-methylbenzoyl)-

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 (I)

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 aor a cyclo-
hexane ring and an optionally present third substituent is selected independ-

ently thereof from the group mentioned,



stages formcrystals and can be purified by crystallization w thout

chromat ography or extraction, whereby the industrial application of these
process stages is nade possi- ble. In addition, it has surprisingly been
found that the building block nethyl (8-fluoro-3-

[ 2- met hoxy-5-(trifluoronethyl)phenyl]-2-o0xo-1, 2,

3, 4-tetrahydroqui nazolin-4-yl)acet- ate can be synthesized efficiently by
means of an ortho-palladization. Here, N-(2-

fl uorophenyl)-N -[ 2-net hoxy-5{trifluoronethyl)phenyl]urea is reacted with
met hyl acrylate and an oxidizing agent in the presence of an acid to give
nmet hyl (2E}3-(3-fl uoro-

2- [ ({[ 2- met hoxy- 5- (trlfluoronethyl)phalyl]anlno}carbonyl)anlno]phenyl)acryla
te. The ring closure to the tetrahydroqui nazoline then takes place under
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{8-fluoro-2-[4-(3 6
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they are bonded, form a 1,3- dloxolane 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,
alkylcarbonyl, alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxy or

nitro,

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

alkoxycarbonyl, trifluoromethyl, halogen, cyano, hydroxy or nitro

and



oxy] succinic acid, whereby the total yield of the S-enantioner is increased.
In detail, the nethod of the invention for the preparation of a conpound of
formula (1) OR1 HO Re RR RNR3I RS NNRa (l)~ ~Ar R s in which Ar
represents aryl, wherein aryl may be substituted with 1 to 3 substituents,
whereby the substituents are sel ected i ndependently of one another fromthe
group consisting of al kyl, alkoxy, fornyl, carboxy, alkylcarbonyl,

al koxycar- bonyl, trifluoronethyl, halogen, cyano, hydroxy, am no,

al kyl am no, am no- carbonyl and nitro, wherein alkyl may be substituted with
1 to 3 substituents, whereby the sub- stituents are sel ected independently
of one another fromthe group consisting of halogen, am no, alkylam no,
hydroxy and aryl, or two of the substituents on the aryl, together with the
carbon atons to which they are bonded, forma 1, 3-dioxolane, a cyclopentane

ring or a cygko- Jbgxane ﬁydf&e@@ky@mm%Ia@@%lovf&ﬁ@ﬁ%%omarkgk%@&}ﬂ tuent is

sel ected i ndepend- ently t hereof 'from roup néntioned represents
hydr ogen, ami no, #fqkysard %Wké‘%i}‘or‘é?%wlarfﬁl%n Céi?’}&lm’qﬂ”@’ orditi%o,  hal ogen,
nitro or trifluoronethyl,

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

in which

Ar, Rl R%, R, RE RS, RS, R7 and R® have the meaning indicated above, and

R® represents C;-Cy-alkyl],

using a base or an acid.

The compound of formula (II) can be prepared by the reaction of a compound of
formula (I1II)

in which



R2 represents hydrogen, alkyl, al koxy, alkylthio, cyano, hal ogen, nitro or
trifluoronmethyl, R represents am no, alkyl, alkoxy, alkylam no, alkylthio,
cyano, halogen, nitro, trifluoromethyl, alkylsulfonyl or alkylam nosul fonyl
or one of the radicals R, R2 and R represents hydrogen, alkyl, al koxy,
cyano, halogen, nitro or trifluoronethyl and the other two, together with
the carbon atons to which they are bonded, forma 1, 3-di oxol ane, a

cycl opentane ring or a cycl ohexane ring, R4 represents hydrogen or al kyl,

R5 represents hydrogen or alkyl or the radicals R4 and R5 in the piperazine
ring are bonded to carbon atons directly opposing each other and forma

met hyl ene bridge which is optionally substituted with 1 to 2 nethyl groups,
R6 represents hydrogen, alkyl, al koxy, alkylthio, fornyl, carboxy,

am nocar bonyl, al kyl carbonyl, al koxycarbonyl, trifluoronmethyl, halogen,
cyano, hydroxy, fr:, ’ RTd RRave@RE REAMSinB¥AEOHRNe, aglikyl , al koxy, al kyl thi o,
fornyl, carboxy, alkylcarbonyl, alkoxycarbonyl, trifluoronethyl, hal ogen,

cyano, hydroxy or nitro and 8 RR represents hydrogen, al kyl, al koxy,
al kyl thio, faenyl epeamoxyc.-adykyl car bonyl, al koxycarbonyl, trifluoronethyl,
hal ogen, cyano, hydroxy or nitro, conprises the hydrolysis of the ester of
a conpound of fornmula (Il) O

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 (III) can be prepared by the reaction of a compound of

formula (V)

in which

R!, R? R3, R, R” and R® have the meaning indicated above, and

R’ represents C;-Cy-alkyl,



RER R r NRB Ri s NRa RN (11), N~Ar R s in which Ar, R1,
R, R5, R6, R and R8 have the neaning indicated above, and R9
ts C -C4-al kyl, using a base or an acid. The conpound of formula
be prepared by the reaction of a conmpound of fornula (I111) ORI
R2 ' NJ: RB (IlIl), Rs NC in which 9

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
R 1 R (VD)
R® H @]

in which
R!, R% R3, RS R7 and R® have the meaning indicated above,

with a compound of formula

0

9 1X),
HzCQJ\O/R ax)

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.



Rl, R2, R, R6, R and R8 have the neaning indicated above, and R
represents & -C,-alkyl, in the presence of a base with a conpound of fornula
(r'v) HN?R4 1IN (I1V), Ar e R in which Ar, R and R have the neaning

i ndi cat ed above. The conpound of fornula (111) can be prepared by the
reaction of a conpound of formula (V) O e R ROz ' RBNJ:: RBRM

RB HOin which R, R2Z, R, R6, R and Re have the neaning indicated above,
and Rl represents C -C,-alkyl, 10 wth phosphorus oxychl oride, phosphorus
trichloride or phosphorus pentachl oride

11

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

compound of formula (VII)

in which
R!, R% R3, R 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

(VIID)

RS (VI

in which

R!, R?, R3, Ré, R” and R® have the meaning indicated above, and

R’ represents C;-Cq-alkyl,

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



in the presence of a base. The conpound of formula (V) can be prepared by
the reaction of a conpound of formula (M) R s Br R RRHNR (VI), Rs H
O inwhich Rl, R2, R, R6, R and R8 have the neaning indicated above,
with a conmpound of formula O (I X), HZC~ QAR in which R9 represents
C -C4-alkyl, in the presence of a palladiumcatalyst and a base. Conpounds
of formulae (1V), (VI) and (1 X) are known per se to the person skilled in
the art or can be prepared by usual nethods known fromthe literature. 11
In an alternative nethod, a conpound of fornmula (V) can be prepared by
reacting a conpound of formula (MI) R e RZ R~ RR3 (VIIl),

12

Compounds of formula (VII) are known 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?, R3, RS, R7 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)

R® V),




RNOinwhich R, Rz, R3, R6, R7 and Rs have the neaning indi cated above,

inthe first stage with a conpound of formula (IX)
presence of a palladium catalyst,

conmpound of forrmula (MI1l) RO R Oz ReR R I FINR3 (MIIl), ~

in which R,

Rz, R3, R6, R7 and R8 have the neaning indicated above,

represents C -C9-al kyl, and in the second stage with a base to give

conmpound of forrmula (V).

in acetic acid in the
an oxidi zing agent and an acid to give a

Re HN O
and RO
a

12 Compounds of fornula (VI1) are known per se to

the person skilled in the art or can be prepared by usual nethods known

fromthe literature.

i nvention, i

n the synthesis nethod thgzradical RO in the conpounds

According to a preferred enbodi nent of the present

of

formulae (11), (1I1), (V), (V1) and (I X) represents nethyl. In addition

t he present

i nvention conprises conpounds of formula (111) O
in which

R!, R%, R3, RS, R7 and R® have the meaning indicated above, and
R’ represents C;-Cs-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 (I) is the following compound:

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

N CF

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

compound of formula (II) 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



RR O2 gs RN\ 3 R7 R(lIIl'), Rs NNCl in which Rl, R2, R3, R6, R and RB
have the neaning indicated above, and R9 represents C, -4-al kyl. Conpounds
of formula (I11) in which RO represents nethyl are preferred. In addition,
t he present invention conprises conpounds of fornula (V) v ORL R~ Oz qe
R q7 NR3 (V), R HO 13 in which R, R3, R8, R R and R8 have the

meani ng i ndi cated above, and R represents G -C4-al kyl. Conpounds of fornula
(V) in which Rv represents nethyl are preferred. According to a particularly
preferred enbodi nent of the present invention, the conpound of formula (1)
is the follow ng conpound: {8-fl uoro-2-[4- (3 -me th oxyphenyl) piperazi
n-1-yl]-3-[2-nmeth oxy-5-(triflu oro nethlyl) phen-

3

CI}H
0]
N
%l\
N N

C

CF,
0

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-35-(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



yl]-3, 4-di hydroqui nazol i n-4-yl)acetic acid 0 CH3 NJI\~i CF3 $N~ O/ N F
N OCH3 According to a particularly preferred enbodi nent of the present
invention, the conpound of formula (11) is the follow ng conpound: nethyl
(8-fluoro-2-[4-(3-net hoxyphenyl ) pi perazin-1-yl]-3-[2-net hoxy-5-(trifluoro-
met hyl ) phenyl ] -3, 4-di hydroqui nazoli n-4-yl)acetate 14 O CH3 H3$N' O / N\
CF3 N FN\ O CH3 According to a particularly preferred enbodi mnent of the
present invention, the conmpound of forrmula (I11) is the follow ng conpound:
met hyl 2-chl oro-8-fluoro-3- [2-nethoxy-S-(trifluoronethyl)phenyl]-S3,
4-di hydroqui na- zolin-4-yl)-acetate 0 CH H3C-0/ N\ CF3 / NXC F

15

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 (VI) is the following compound:

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

Iz

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)phenyl]urea



According to a particularly preferred enbodi mrent of the present invention,
the compound of fornmula (I1V) is the follow ng conpound: 1-(3-nethoxyph
enyl)piperazin e HN NI \\ 0~CH3 15 According to a particularly preferred
enbodi nent of the present invention, the conpound of formula (V) is the

fol |l ow ng conmpound: net hyl
(8-fluoro-3-[2-methoxy-5-(trifluoronethyl)phenyl]-2-o0xo-1, 2,3, 4-tetrahydro-
qui nazolin-4-yl)ace tate 0 CH H3C,0/ N\ CF3 NO HF According to a
particularly preferred enbodi nent of the present invention, the conpound of
formula (M) is the follow ng compound: N-(2-brono-6-fluorophenyl)-N -

[ 2- met hoxy-5-(trifluoronethyl)phenyl] ygea CH3 O/ BN\ CF3 9cLO According
to a particularly preferred enbodi nent of the present invention, the
conpound of forrmula (VII) is the follow ng conpound:

o pd
o

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-5-(trifluoromethyl)phenyl]amino}carbon-
ylamino]phenyl}acrylate

HyC~

| O CF,
o)
N/U\N

H H 5
H,C”~

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

compound of formula (IX) is the following compound:
methyl acrylate
O

Hzc\/lko/CHa

The hydrolysis of the ester of a compound of formula (II) to a compound of formula
(I) 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



N- (2-fl uorophenyl)-N - [2-methoxy-5-(trifluoronethyl)phenyl] urea 16 CH3 O
HN\ CF3 N OH F According to a particularly preferred enbodi nent of the
present invention, the conmpound of forrmula (VII1) is the follow ng
conmpound: net hyl
(2E)-3-(3-fluoro-2-[(([2-nmethoxy-S-(trifluoronethyl)phenyl]am no}carbon-

yl )am no] phenyl}acrylate H3CI0O O CF 3 N NH H F H3C According to a
particularly preferred enbodi nent of the present invention, the conpound of
formula (1 X) is the follow ng conpound: nethyl acrylate O H2C O ~CH3 The
hydrol ysis of the ester of a conpound of fornula (I1l) to a conmpound of
formula (1) takes place by reaction ofjya conpound of formula (Il1) wth a
base in an inert

at 18 to S0°C, particularly preferably at 20 to 30°C, under atmospheric pressure

within, for example, 0.5 to 10 hours, preferably within 1 to 5 hours.

Bases are, for example, alkali metal hydroxides such as sodium hydroxide, lithium
hydroxide or potassium hydroxide, or alkali metal carbonates such as caesium
carbonate, sodium carbonate or potassium carbonate, or 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 (Il) 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 S 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 (1I) 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



solvent, in a tenperature range from 18C up to the reflux of the sol vent,
preferably 17 at 18 to 50C, particularly preferably at 20 to 30C, under

at nospheric pressure wthin, for exanple, 0.5 to 10 hours, preferably
within 1 to 5 hours. Bases are, for exanple, alkali netal hydroxi des such as
sodi um hydroxi de, lithium hydroxi de or potassium hydroxide, or alkali netal
carbonates such as caesium carbonate, sodi um carbonate or potassium
carbonate, or al koxides such as sodi um nethoxi de or potassi um nmethoxi de or
sodi um et hoxi de or potassium ethoxide, with the base optionally being
present in aqueous solution. Inert solvents are, for exanple, ethers such as
1, 2-di mret hoxyet hane, di oxane, tetra- hygrofuran, glycol dinmethyl ether or

di et hyl ene gl ycol dinmethyl ether, alcohols such as nethanol, ethanol,

n- propanol , isopropanol, n-butanol or tert-butanol, or water, or mxtures

of sol vents. rSpglickMeNYRERX IR bttt pRAArdWRAKRANfor egarkiIEab 48 HourlnE
hydrol ysis of the ester o ound of fornmula (Il1) to a conpound of

r of aco
formul a (I)FY%?@§Y8FHPQOB9Z?g8@¥ion of a conpound of fornula (11) with an
acid in a solvent in the presence of water, in a tenperature range from 18C

up to the reflux of th solvent, preferably at 18 .to 50C . particularly
preferably at?%d tB3%308" uﬁ@gwﬂht §8ﬁph8F ¢ pres2UPE, Wi n "B exanpl e,
0.5 to 48 howisgrimpthgisdylpplige wi tithiym Sliisepropylangde, or amioe deses suck sol.&ent are,

for exanpl e, Jye;Qelsf biGn@kiztbne SWBUYT | -63-RAbthExyPheMIPFRAGMCor @fdugl1i n di oxane
or tetrahydrofuran. drochloric acid in dloxgne i's preferred. The synthesis
of a conpound™dte PLIAEPAsEE 14 2 PEATSHMESHEFINHIG sPErRNYELEs |1 1) and a
conmpound of forrmula (IV) in the presence of a base takes place in an inert

;?L}/ g ::] té_ b | Iy n u ﬁrgeé{ s%{l%?trs grte,uf[)re exgr%g ,echflgrgl;re]ng'&ce: olrJ Ethter(g s&cr}]leas r1 ,%Hirlfll)e(th%;c(yetd?a%e,s ol vent,

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 trichloride 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[5.4.0]undec-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.



18 reflux of the solvent, under atnospheric pressure, within, for exanple,
5 to 48 hours, preferably within 10 to 24 hours. Bases are, for exanple,

am des such as sodiumanmde, lithium bis(trinethylsilyl)amde or lithium

di i sopropyl am de, or am ne bases such as 1, 8- diazabicycl o[ S. 4. 0] undec-7-ene
(DBU), 1-(3-nethoxyphenyl)piperazine or triethyl- am ne, or other bases such
as potassiumtert.-butoxide or sodium hydride. Inert solvents are, for
exanpl e, chl orobenzene or ethers such as 1, 2-di net hoxyet hane, di oxane,

gl ycol dinmethyl ether or diethylene glycol dinmethyl ether. DBU in dioxane is
preferred. The reaction of a conpound of formula (V) to give a conpound of
formula (111) takes place by reaction @f a conmpound of formula (V) with
phosphorus oxychl oride, phosphorus trichloride or phosphorus pentachl oride,
wi t h phosphorus oxychl oride being preferred, in the presence of a base in

an inert sol vigRteactidh & al @HPBIRL SHEIANGS tofglve MchRGokHR 6fQor§rhﬁ>a Hkblsx of the
sol vent, prezﬁ{a I&ﬁunder refl ux of theﬁdgbvent under

pressure, FHODOL hsPRPOUNd; of fou &ithg compouRd 9

hours. Bases th¢ presehod ofexzaiipdiem catuiytsemdwlmalse @san inert solvent, in a temperature
1, 8-di azabic [ t \he, or
am des such ggrlggofg)lmu%&g;{i[bd@cm |‘?ﬁ& U%Oév ?f?b%éé%%ﬁf v rgﬁl& cﬁéh%?@ l'ithium
di i sopr opy!| arfetie, unggr %@Hﬁ}heﬂ%@@és%é’ﬁt% fﬁb?’é?é‘lpl%liﬁﬁ é%#lpmbme&% bYe. Inert
sol vent s ar e,wiftod 1@¥%aHoRrs. hydr ocar bons such as benzene, xylene, toluene or
chl orobenzene. DBU in chl orobenzene is preferred. 19

to 24

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

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

diisopropylethylamine.

Inert solvents are, for example, ethers such as 1,2-dimethoxyethane, dioxane, glycol
dimethyl 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 (VIII)
takes place by reaction of a compound of formula (VII) 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, 5 to 48 hours, preferably within 10 to 24

hours.



The reaction of a conpound of fornmula (VI) to give a conpound of forrmula (V)
takes place by reaction of a conpound of formula (VI) with a conpound of
formula (I1X) in the presence of a palladiumcatalyst and a base in an inert
solvent, in a tenperature range from40C up 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.

Pal | adi um catal ysts are, for exanple, bis(triphenyl phosphine)palladiun(il)
chloride, tetrakis(triphenyl phosphine)palladiunO,

bi s(tris(o-tolyl)phosphino)palladium1l) chloride or a palladium catal yst
prepared from bis(acetonitrile)dichloropalladiumor palladiun(ll) acetate
and a ligand, for exanple, tris(o-tolyl)phosphine, triphenyl- phosphine or
di phenyl phosphi nof errocene. Bases are, for exanple,

1, 8- di azabi cysg)Qfian %arQﬂyHE‘Qi%CfJ eRp1é, %‘%ﬁ&murh Al@tsbé’ﬂ QSrTft)dqﬁdlgﬁl(II)ddHlorﬁiQ,p

ropylethylan1|ne Inert solvents are, hers such

1, 2- di met hoxypaladiHa(l gresyasstonaty P@BF‘““HVWWW Ore%oﬁé‘tm Sraghlatondliadae gl ycol
di net hyl et henlladayaiip ecedooin presaied. as benzene, xyl ene or tol uene, or other
sol vents such as isobutyronitrile, acetonitrile, nitroben- zene,

di met hyl f or mam de, di net hyl acetam de, di nethyl sulfoxide or N

net hyl pyrr ol iGkidigng Agepad dredbtienacplen pypstzoguiepar edpdexddes such as, for exam-

bi s(acetonitr AT r t

triethylam n lél ﬁ)y:a}s%%l‘?{%g%et rﬂ e a?@% (;rié °§§d(r3e° Q)‘?ﬁ’lra E’gg%%tg%nrbqo%na conpound
of formul a (\Wipyidg opm%e acmurmﬂr@ﬁn%r digrige( VE-BidjchlqreR $<digpaee by
reaction of aespR@YAE (OHQS, Qbmuinape(rMohbsthé Br ale@mrrmﬂlmg Sfourflcoﬁd'ﬂJ] g (I1X) in

acetic acid iin the presence o adl % an gent and
o hei a1 n At BPERERER, e P BoR 2R rupdR a5 S RERE
tenperature,auﬁ@@pmdapmbsphbﬂﬁdkmmbssure, mﬁthln for exanple, 5 to 48
hours, preferably within 10 to 24

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[5.4.0Jundec-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,



hours. 20 Palladium catal ysts are, for exanple, palladiumsalts such as

pal ladiun(l1l) chloride, palladiumll) acetylacetonate, palladiun(ll)
acetate or sodiumtetrachl oropall adate; palladiun(ll) acetate is preferred.
Oxi di zi ng agents are, for exanple, p-benzoquinone or peroxides such as, for
exam ple, hydrogen peroxide, tert-butyl hydroperoxide or sodium perborate,
or sulfur trioxide pyridine conplex, nmanganese di oxi de,

2, 3-di chl oro-5, 6-di cyano- p- benzoqui none (DDQJ, sodi um peroxodi sul fate or

ol eum (fum ng sulfuric acid); p- benzoqui none, sodi um peroxodi sul fate or

ol eum (fumng sulfuric acid) is preferred and oleumis particularly
preferred. Acids are, for exanple, nethgnesulfonic acid,
trifluoromethanesul fonic acid or substituted benzenesul fonic acids, such
as, for exanple, 4-nethyl benzenesulfonic acid, 4-chlorobenzenesul fonic acid
or 4-ni trObeﬂﬁ@&%%nfeorﬂlﬁe@‘/‘lf&maﬁﬁdecOdlﬁ@ﬂiy[a@étﬁﬂlde5ldufnb't'hyp s@Gbddd NNt he form

of oleum trifluyuaoronethanes ni,c.acid or _ sul fur i n the f orm of
oleumis pr ef’B?tH%layrrT%1d8ﬂ?n°f getbaglygﬁogmpéllepg, e dé fo :‘ﬁ"lé FERLE HRCof a

conpound of ffemerula (VII1) to give a conpound of fornula (V) takes place by
reaction of a conpound of fornmula (VIII) with a base in an inert solvent,
in a tenperature range from40C up to the reflux of the solvent, preferably
under refl ux lofaddhiens tlevemstent invdetioraterprer inetiprde®s whe sepaiatihn rof thor

exanmpl e, | t%né}&lox}?&wo? (@IS ﬁizﬁblsyﬂuw&&il[ﬂs%&&x;f}hm%@eraﬁa%%@ -ppe, for

exanpl e, al kal i ar bonat esj um car honat e,
car bonat e or’BﬁP%@%?G ?%Sﬁgﬁﬁmané4§#39§ﬁFEV€1ﬁfﬁgﬁaﬁfﬁndﬁgi7t€%e (DBU) ,
triethyl am nesaatioi io$ ofth-@pydliet hif)-@riuoces-2-fHeB asshaxyplocany pipathgndryl]DB2- | S

pr eferred. rﬂﬁhgﬂl%) tﬁﬁ%ém@t’h?l&ql{eggla ?é%mdﬁjquﬁlgﬂ)?ﬁlsél ﬁHQQat@S character-

, 2- di met hoxye I oxan
ized in that the racemlc ester is crystallized with (25,35)-2,3-bis[(4-

methylbenzoyl)oxy]succinic acid. The crystallization takes place in a temperature
range from O 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-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-
yljacetate, characterized in that the racemic ester is crystallized with (2§,35)-2,3-
bis[(4-methylbenzoyl)oxy]succinic 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;-C4)-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 (S)-{8-fluoro-2-[4-(3-
methoxyphenyl)piperazin-1-yl}-3-2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydro-
quinazolin-4-yljacetate (2S,35)-2,3 bis[(4-methylbenzoyl)oxy]succinic acid salt.



di ret hyl ether or diethylene glycol dinethyl ether, or hydrocarbons such as
ben- zene, xylene or toluene, or ketones such as acetone or nethyl isobutyl
ketone (MBK), or other solvents such as isobutyronitrile, acetonitrile,
chl orobenzene, 21 nitrobenzene, dinethylformam de, dinethyl acetam de,

di et hyl sul foxide, N nethylpyrrolidone or tetrahydrothi ophene-1, 1-di oxi de
(sulfolane); acetone is pre- ferred. In addition, the present invention
conprises a nethod for the separation of the enantionmers of (G 4)-al kyl
{8-fluoro-2-[4-(3-nmet hoxyphenyl ) pi perazin-1-yl]-3-[2-

met hoxy-5- (trifluoronethyl)phenyl]-3, 4-di hydroqui nazol i n-4-yl)acetate and
the isolation of (C -C4)-alkyl 22
(S)-{8-f|uoro-2-[4-(3-nethoxyphenyl)piperazin-l-yl]-S-[Z-

met hoxy-5- (trifluoronethyl)phenyl]-3, 4-di hydroqui nazolin-4-yl)acetate,
character- i zgdddifod,hat iela@u LAGRAbIEC c&ﬁérﬁés 4 fefhlod 62k IrZ@FhiAMibm of (cl

(2S,39)-2, 3- e nic a he cr taJ i zation
takes place i )%&ééwggﬁﬁ%ﬁ ﬁ%gﬁﬁg““%$§ﬂﬁgn¥ﬁu§gﬁyﬁﬁ{%pﬁij P8 The salt
of the S enantmethghphepnegldspidiatdesiuinagstin-4-yipcggk rhpwotefizeddt thaf et hod for the
separation of the enantioners of nethyl {8-fluoro-2-[4-(3-netho- xyphe
nyl ) pi perazin-1-yl]- 3-
[ 2- met hoxy- 5-if the firptistago thetabyy] §steh sy Hiolygedstodhdaedt oqui na- zol i n-4-yl }acet at e
and the isolation of nethyl (S)-{8-fluoro-2-[4-3-nethoxyphen-
yl) pi perazin-1-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,
4- di hydr oqui AaRs seprlstagp thecasidis sacemiqegd a%rfgeﬁofiwédmﬁwﬁapr pasium stheii ¢ est er
is crystallizedhna th (2S, 3S)-2, 3- bis[(4-nmethyl benzoyl)oxy]succinic acid is
preferred. The crystallization takes place in a tenperature range fromO to
25C in ethyl acetate. The salt of the S-enantionmer precipitates fromthe
sol ution firshthdthiraskdgd the Bcid tshgaipc@sentd intormahikgreseonpri ses t he
(C1l-A)-al kyl (S)-{8-fluoro-2-[4-(3-
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-yl}acetate, characterized in that
in the first stage the methyl ester is hydrolysed to the acid,

in the second stage the acid is racemized using sodium methoxide or sodium ethox-

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

The hydrolysis in the first stage using an acid or a base takes place under the same
reaction conditions as the hydrolysis of the ester of a compound of formula (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.



met hoxyphenyl ) pi perazi n-1-yl]-3-[2-nmethoxy-5-(trifluoronethyl)phenyl]-3,
4-di hydro- qui nazolin-4-yl}acetate

(2S, 3S) -2, 3-bi s[ (4- et hyl benzoyl ) oxy] succinic acid salts. In addition, the
present invention conprises the nethyl (S)-{8-fluoro-2-[4-(3-

met hoxyphenyl ) pi perazi n-1-yl ] -3-[2-net hoxy-5-(trifluoronethyl)phe nyl]-3,
4-di hydro- quinazolin-4-yl) acetate (2S, 3S)-2,3

bi s[ (4- nmet hyl benzoyl ) oxy] succinic acid salt. 22 In addition, the present

i nvention conprises a nmethod for the racem zation of (C, - C4)-alkyl

(R) -[8-fluoro-2-[4-(3-nmethoxyphenyl ) pi perazin-1-yl]-3-[2-methoxy-5-(trifluo-
romet hyl ) phenyl ] - 3, 4- di hydr oqui nazol i n-#3yl }acetate, characterized in that
inthe first stage the alkyl 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 siwage ibefdcixdmpk, agrisnsuedniser,-aindtidxgethhte, alidiahe, eg&@ﬂ A

met hod for th zat |

phenyl)plpera(;ln%f?milhfr 8?§9hn$q8%xgg£%%$%§Fr3?@%% %o$3“&ﬁ ?ﬁ“

4- di hydr oqui neyiene dr itelueheydricibertsalivents sigh paisetaityresitrile, racethumaitrile or dlheth‘yil rst stage

the methyl es§@bxibs AusHiRllysetedRqt he acid, in the second stage the acid is
racenmi zed using sodi um met hoxi de or sodlunlethox- ide and in the third stage

the acid is again converted into the nethyl ester is preferred. The
hydrol ysi s i nTRd@tefitifation $& dgethutdisge AResatice BF ex@mRS By tak@s & tAeacignder the

same reaction. conditions as Ehe h dr $ f the ester of a c ound of
formula (1) Vi Sgirc i sl 8 *pEpshcanel) yrocirselivy gtk SRR n t he
second st age prakses, mtéUebeMhd@ﬂoH@home;mﬁﬂdﬂmﬁHHOQDMIMWHSnethoxide or
sodi um et hoxi de, with preferably at |east 2 equival ents of base being
In addition, the present invention comprises a method for the racemization of (C;-
C.)-alkyl (R)-{8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluo-
romethyl)phenyl]-3,4-dihydroquinazolin-4-yl}jacetate, 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[5.4.0lundec-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.



used and with sodi um net hoxi de or sodi um et hoxi de optionally being enpl oyed
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 1, 2-dinethoxyethane, di oxane,
gl ycol dinethyl ether or diethylene glycol dinmethyl ether, hydrocarbons
such as benzene, xylene or toluene, or other solvents such as

i sobutyronitrile, acetonitrile or dinethyl sulfoxide; acetonitrile is
preferred. The esterification in the third stage takes place, for exanple,
by reaction of the acid wth sulfuric acid in nethanol or another al cohol
under reflux, under atnospheric pressuse, for, for exanple, 12 to 48 hours,
preferably for 20 to 30 hours. In addition, the present invention conprises
a nmethod for the racem zation of (C - 4)-alkyl

(R -1 ﬁ- }‘ I) ugr ort%-cbgrpé&aqzﬁiadmxmhawt&xﬁéxpgf 2 inmﬂocwdf]thém[ﬁ&tmatcla@_)shéo ge (tri L | uo-
ronmet hyl ) phen -3, 4- ui nazol i n-4- cetate, characterized in that

t he al kyl est%?épghﬁg%%Téﬁgagyﬁﬂg’%&?%SPH%E%%Fﬂéﬁfs§%1vent. A method for the
racem zation of nethyl (R)-[8-fluoro-2-[4-(3-nmethoxyphe-

nyl ) pi per azi nx1- - 3- [ 2 eS-(trif r t.hyl) pl - 4-.dj hydr oqui n
azol i n- 4-y|?g%é¥g%8%u%%§¥§% éé%gggﬁﬁﬁ&?éggn%ﬁgﬂﬁéf%ggggﬁF%féﬁgn?gécted wth
a base in an ¢m#rir swkiesatcan sxigly inf sereegpmetip dorms fendnsiamersk digstpleamersi n a

temperat ure reRdReth6PHR AO aveRtidrothbRB:d 8§ ddxpaes titepres@itiedning R &k abl y
under refl ux %f t he sol vent, Hnder at nospheric_pressure, for

g : ] Wit hin,
exanpl e, 5 td38 HEWEHr 8F e FUBETFORET hi 12 0E IFPRITF s MBHEEs AP®. for
exanpl e, or ganéreoisvinteriogignuiifrsms cousttuenrs cnBbedisalzaddi fryml ofch. didlndéc- 7- ene

(DBU) or tet réﬁﬁ&%gérg ‘a’ﬁ‘z%ﬂhi@&ére&?ﬁ&’s iPa I%a%fl@xf KR tloncﬁ% gﬁéé}l gl?lmdsinacﬁg’ for

exanpl e, hydrocarbons such as benzene, xylene or to
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-



ot her solvents such as isobutyronitrile; isobutyronitrile is preferred. 24
The conpounds described in the context of the nethod of the invention can
al so be present in the formof their salts, solvates or solvates of the
salts. The conpounds described in the context of the method of the

i nvention, depending on their structure, can exist in stereoisoneric forns
(enantioners, diastereoners). The nethod of the invention therefore al so
conprises the preparation and the use of the enantioners or diastereoners
and their respective mxtures. The stereofsonerically uniformconstituents
can be isolated fromsuch m xtures of enantioners and/or diastereoners in a
manner known to the person skilled in thg art. The conpounds described in
the context of the nethod of the invention can al so, depending on their
structure, be present in the formof their tautoners. its preferred in the
context of t hgropylwaiiiej on aroaoahyrsamiuagu cal dhythaﬁkﬂﬁﬁinab| e SakthahoRinind he

conpounds enpl epa of .the i,nven

Physi ol ogi cal yycgoglg’é’f)% aﬁlie Jl thy@fn H%(ﬁtehag%lhpoﬂrogfmee F%’erézéﬁamlae’pr epared in
the nethod ofmethiybnorphdingi ollthycimabuetyé’@la@l agiaigi tlysire, sahylenedfaminen@ndl aci ds,
carboxylic age@sipgnrddsel fonic acids, e.g. salts of hydrochloric acid,

hydr obrom ¢ aci d, sulfurlc aci d, phosphoric acid, nethanesul fonic acid,

et hanesul foni c aC|d t ol uenesul fonic acid, benzenesulfonic acid,

napht hal ened:]I MrlhCth@-CkbﬂtextaﬁtefHeCm%Htldn r@fEDEH Qﬂis@ f@fis (bf thé asﬁlpgur@el d,
tartaric aci

benzoi ¢ aci démga’{/esdﬁé‘?c%‘ipé fcilli}ﬂé %%%?‘g%fl e éné'lertltlon fnf]il‘(érq?}éen%gﬂ quléﬁpl oyed

and prepared jtatetfhen a gemplex bp fodrdlipatiopseith sabventinotscdesrplyilstes alatspeail usual

bases, such aﬁrthH@MvatteS 1@%@1@%@3 c%gl%rﬁlfl %ﬁ(@ﬂjlyce “ﬂhk@eltér. netal salts (e.g.
sodlun1salts and potassium salts),

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
(5)- and (R)-enantiomers. The ratio of (S)-enantiomer to (R)-enantiomer is thereby

variable. A mixture of (§)-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:

Alkyl per se and "alk" and "alkyl" in alkoxy, alkylamino, alkylthio, alkylcarbonyl,

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-



al kaline earth netal salts (e.g. calciumsalts and nmagnesium salts) and
ammoni um salts, derived fromamonia or organic amnes having 1 to 16 C
atons, such as, by way of exanple and preferably, ethylam ne, diethylan ne,
triethylamne, ethyldiiso 25 propylam ne, nonoethanol am ne, diethanol am ne,
tri ethanol am ne, dicycl ohexyl am ne, di nethyl am noet hanol, procaine,

di benzyl am ne, N- net hyl nor phol i ne, di hydroabi etyl am ne, arginine, |ysine,
et hyl enedi ami ne and nethyl piperidine. Solvates in the context of the
invention refer to those forns of the conpounds enployed and prepared in

t he met hod of the invention which, in the solid or liquid state, forma
conpl ex by coordination wth solvent nopecul es. Hydrates are a special form
of the solvates, in which the coordination takes place with water. In the
context of the present invention racem c neans that the conpounds are not

present in enaam'ylavrﬁrpi@alahynqowleopfr@ynw niprépylantigo, COARAYINISIetyBMpi SNt as
e O bRl SR N PABG Pkl 804, © O al b BHARL LT ©

(R) - enant i oner variab Yenant 10
(R) - enant i onerepigfents: almpsoqﬂ?yé*fnem eadicall ppvinigel @ohtfémn atbms o aphélsémnn@ nventi on,

the substituenlga htiﬁﬂgl %J@caf%b'a%srégch”ﬁ%zﬁﬂkﬁQubstlt'dEHteS5 speci fied otherw se:
Al kyl per se and "al k" and "al kyl" in al koxy. al kylam no, al kylthio

al kyl carbonyl . al kvl sul fonyl. al koxycarbonyl and al kyl am nosul f onyl

repr eisEnlt a I'mg?ﬁ , Oy ba;alasbﬂﬂnpl@hkyIprdf@ﬂﬂ)ca&prg;eﬁterrﬁétwthlfta\/eitmgﬂo tnob6 ("C

- Co- al kyl " re 1t0 4 rti.cul ar 1 to 3 carbon
atons, by mayBBPﬂg&a %P%ﬁ%*6¥%5§Wﬁ%P’*%%h%@%ﬁmgPﬁvrﬁlﬁé propyl, isopropyl,
tert. -butyI n-pentyl and n-hexyl. Al koxv, by way of exanple and preferably
represents ”Elxﬁlﬂéa\fbonif R Way & RERPR%Md preQanlP " ORRENts nhefiyicartRib 0%yt N- PENL OXY

and n- hexoxy
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.

Alkylaminosulfonyl 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-diethylaminosulfonyl, N-ethyl-N-methylaminosulfonyl,
N-methyl-N-n-propylaminosulfonyl, N-isopropyl-N-n-propylaminosulfonyl,  N-tert.-
butyl-N-methylaminosulfonyl, N-ethyl-N-n-pentylaminosulfonyl 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.



Al kyl am no represents an al kyl am no radi cal having one or two al kyl
substituents (selected independently of one another), by way of exanple and
preferably nethyl- am no, ethylam no, n-propylam no, isopropylam no,
tert.-butylam no, n-pentylam no, n-hexylam no, N, N-dinethylam no,

NN- det hyl am no, N-ethyl -N-nethylam no, N 26 nethyl-N-n-propyl am no,

N-i sopropyl - N-n-propyl am no, N-t-butyl-N nethylam no, N

et hyl - N-n- pentyl am no and N-n-hexyl - N-net hyl am no. C, -C. 3-Al kyl am no, for
exanpl e, represents a nonoal kyl am no radical having 1 to 3 carbon atons or
a dialkylamno radical having 1 to 3 carbon atons each per al kyl
substituent. Al kylthio, by way of exanpize and preferably, represents

nmet hylthi o, ethylthio, n- propylthio, isopropylthio, tert.-butylthio,
n-pentylthi o and n-hexylthio. Alkylcarbonyl, by way of exanple and
preferably, raprepeshs arﬁabxlmtloearcbﬂmalromaeichgalrbocmt bamal usulaﬂpmpxyg 6& bonyl ,

i sopropyl carbonyl,, t but l.carb nt n

n- hexyl car boﬁ@lc\é bBJl ?n}s tl)}i of xa 90 Xndyprgffelggl é)¥1€lil}’q (? ypht}é’fqer ably,
represents nethyl sul fonyl, ethyl sul fonyl, n- propylsulfonyl

I sopropyl sul fIQ 18ge I%P%sgntsﬁ érﬂeséﬂl%%yérbmn}egﬁmc}al ul fonyl and

n- hexylsulfomﬁlgah car onyl exanp e and preferably,
represents nethoxycarbonyl ethoxycarbonyl n- pr opoxycar bonyl ,

| sopr opoxycargg nl)ﬁjesen¥ Qﬁ\tenTIQHtIQ)aé&%BQP BYlow by R&ERL @fylgtﬁ'lr 1991@1}‘1% ﬁr@tgrred

n- hexoxycar bonyl g am nosul fonvl represents an al osul f onyl

radi cal ~ havi rf‘@‘alﬁﬁlés 87 CRBPUIRY | xaBRBs i Pefetitied pUBIE éﬁ GUAREREYS B |y of one
anot her), by raay tobereotaigpt By asightpr ef erably nmet hyl am nosul f onyl ,

et hyl am nosul fonyl, n-propyl am nosul fonyl, i sopropyl am no- sulfonyl,
tert.-butyl am nosul fonyl, n-pentylam nosul fonyl, n-hexylam nosulfonyl, N N
di met hyl am nosul fonyl, N, N-di et hyl am nosul f onyl ,

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



N- et hyl - N- n- propyl am nosul fonyl, N-i sopropyl - N-n-propyl am nosul f onyl
N-tert.- butyl-Nnethylam nosul fonyl, N-ethyl-Nn-pentylam nosul fonyl and
N- n- hexyl - N net hyl am nosul fonyl . G - C3- Al kyl am nosul fonyl, for exanple,
represents a nonoal - kylam nosul fonyl radical having | to 3 carbon atons or
a di al kyl am nosul fonyl radical having 1 to 3 carbon atons each per al kyl
substituent. 27 Aryl represents a nono- or bicyclic aromatic, carbocyclic
radi cal usually having 6 to 10 carbon atons; by way of exanple and

pref erably phenyl and naphthyl. Hal ogen represents fluorine, chlorine,

brom ne and i odine. The present invention is described bel ow by neans of
non-limting preferred exanples and copgarative exanples. If not stated
otherwise, all quantitative data relate to percentages by weight. 28
Exenpl ary enbodi ments Abbrevi ation index: ACN acetonitrile API-ES-pos.

at nospheri c PERHEIENY ehiWddAAdtoN, el ectrospray, positive (in MS) APl -ES-neg.
at nospheric pressure ionization, electrospray, negative (in M5) ca. about
Cl, NH3 chem cal ionization (with ammobnia) conc. concentrated DBU

1, 8- di azabi cysbbvadodindegec- 7- ene  DVAP 4- (di net hyl am no) pyri di ne DMSO

di met hyl sul f oxi de ESTD external standardization

ACN acetonitrile
API-ES-pos. atmospheric pressure ionization, electrospray, positive (in MS)

API-ES-neg. atmospheric pressure ionization, electrospray, negative (in MS)

ca. about

CI, NH; chemical ionization (with ammonia)
conc. concentrated

DBU 1,8-diazabicyclo(S.4.0lundec-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) 100A, 150 mm x 3 mm, 3 pm; eluent A: (1.0 g of
KH,PO, + 1.0 ml of HsPOy) / 1 of water, eluent B: acetonitrile; gradient: O min 10% B,
25 min 80% B, 35 min 80% B; flow: 0.5 ml/min; temp.: 45°C; UV detection: 210 nm.



h hour(s) HPLC high pressure |iquid chromatography M RK nethyl isobutyl
ketone mn. mnutes M5 nass spectroscopy NVR nucl ear nagnetic resonance
spectroscopy RT retention time (in HPLC) VDO vacuum dryi ng oven GCeneral
met hods HPLC: Method 1 (HPLC): Instrunent: HP 1050 with nultiple wavel ength
detection; col- um: Phenonenex-Prodigy ODS (3) 100A, 150 mmx 3 mm 3 pm
eluent A- (1.0 g of KH2ZPOX + 1.0 m of H3PO4) / 1 of water, eluent B:
acetonitrile; gradient: 0 mn 10%B, 25 mn 80%B, 35 mn 80%B;, flow 0.5
m/mn; tenp.: 45C, UV detection: 210 nm 29 Method 2 (HPLC): Instrunent:
HP 1050 with vari abl e wavel ength detection; col- um: Chiral AD-H 250 mm Xx
4.6 mm 5 pm eluent A: n-heptane + 0.2% di ethyl- am ne, eluent B:

i sopropanol + 0.2%diethylam ne; gradient: 0 min 12.5%B, 30 mn 12.5%B
flow 1 m/mn; tenmp.: 25C, UV detection: 250 nm For the S-enantioner,
positive e.e. MVt&bu@S(IM)rE@@lﬁﬁl@d HP 050 kvathaﬁmtaatwaaaafgtmag@&idfﬁ cole. €.

val ues. Met hod 3 P trunen HP 105 var able v gth
detection; cof™" ém,kgﬁ 4§§Bnnn¥m’ u%u 99<§t§q n- hept ane
+ 0. 2% di et hydmingelygat Bequnanﬂ +9. %%piaet§lpsémme,4gr@i@% Qjmert h%"érh Aemigr adi ent :

0 mn 25%B, {bsopB¥ow22%1Bnint leB.: 26°ATUNHeRetid® BB nm30C; WV detection: 250
nm For the S-enantioner, positive e.e. values are reported, for the

R- enant i oner negat ive
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, 5 um; eluent A: n-heptane + 0.2% diethyl-
amine, eluent B: isopropanol + 0.2% diethylamine; gradient: 0 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 pm; eluent A: (1.36 g of KH.PO,
+ 1.15 g of 85% H3POy) / 1 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.



e.e. values. Method 4 (HPLC): Instrunent: HP 1100 with vari abl e wavel ength
detection; col- um: Phenonenex-Prodigy C8, 150 mmx 3 mm 5 pm eluent A
(1.36 g of KH2PO4 + 1.15 g of 85% H3P04) / | of water, eluent B:
acetonitrile; gradient: 0 min 10%B, 20 mn 80%B, 30 mn 80%B; flow 0.5
m/mn; tenp.: 40C, UV detection: 210 nm Yields reported are not corrected
internms of content. 30 Schenme 5. Synthesis of

[ 8-fl uoro-2-[4-(3-nmet hoxyphenyl) pi perazin-1-yl]-3-[2-nmethoxy-5- (tri
fl uoront ethyl)phenyl]-3, 4-di hydroqui nazolin-4-yllacetic acid IH F

O/ \ H1 LOCH HCOGQGCHCF, gqgd,PE(MCN)" P(o " \ Br MHCN\ B N El, N,

i sobulyronilrile ilrile\ ry / 1-rZNgd/ HOOCH NO O CH FF PQOCI "
DBU PhCl CH3 H 1rv\ DCHCF, HO/ MOO/ HCOH\ CH NaOH di oxanc \
N\ CF, DBU MCNIN Ilv~1 NN SCI OCH3 Fv IN\ D-CH F IN\ OUCH F

Scheme 5:

Il 0 Fe
El
F

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

‘f ‘,
CLPA(MECN),, Po-Tol),
@E MeCN Qiar H E;N, isobutyroniirile

N oL
CH,
:©\ ©/ H:'C\O
DBU MeCN
O

o

POCI;, DBU
PhCI

%
(e}
PG
N CF, NaOH (aq.), dioxane
=
N N/\
F k/N o

Example 1

N-(2-Bromo-6-fluorophenyl)-N'-[2-methoxy-5-(triflucromethyl)phenyljurea

CF,
Br
g
N N
F H H O
H.C~

2-Methoxy-5-trifluoromethylphenyl isocyanate (274.3 g) is dissolved in acetonitrile
(11), then 2-bromo-6-flucroaniline (200 g) is added and rinsed with acetonitrile
(50 ml). 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



Example 1 N-(2-Brono-6-fl

uorophenyl )-N -[2-nmet hoxy-5-(trifluoronethyl)phenyl] urea CF3 Br Pyw F
H3C~0 2- Met hoxy-5-trifluoronethyl phenyl isocyanate (274.3 g) is dissolved
in acetonitrile (11), then 2-brono-6-fluoroaniline (200 g) is added and
rinsed with acetonitrile (50 m). The resulting clear solution is stirred
under reflux (ca. 85C) for 38 h, then concentrated in vacuo at 40C to a

vi scous magma. The solid is collected by suction 31 filtration, washed with
acetonitrile (260 m, cooled to 0-5C) and dried overnight at 45C in the VDO
using entraining nitrogen. A total of 424.3 g of N (2-brono-6-

fl uorophenyl)-N -[2-nmet hoxy-5-(tri fluogpnethyl)phenyl]Jurea is thus obtained
as a solid, corresponding to 99. 2% of theory. '"H NWVR (300 MHz, d5-DVSO: S
= 8.93 (s, 1H), 8.84 (s, 1H), 8.52 (d, 33 = 2,3, 2H), 7.55 (d, 23 =7.7,
1H), 7. 38-7. 2fiitdativon, Hdphed Wit adethnitdik (26Bmb codl&d) to A5QY ah s drigdtDvepiight /S

(API - ES- pos. )45 81 in t%ewo u(sM"-l_@ntraln}n %’tr’oge PLgotglm?ft Pﬁds 12)f N%bromo% 4 and

30.6 mn.
N- ( 2- Br ono- 6- ﬂllwwﬁ@plvréfnwryethy p-trifveor dwesyty Digherty nred liugrve rabtdigdd) prhenglid ur ea

(alterna- tiveyhbesitsyo.2ebitthQyy - 5-trifluoromet hyl phenyl isocyanate (1.19
kg) is nelted at about 35C and dissolved in acetonitrile (4.2 1), then

2-brono-6-fluoroaniline (870 g) is added and rinsed with acetonitrile (380
n ). The resuld Ntk @beMHzSalbIBEON 5I='58 3 (s 1eg 8ast4 J 4158651 of, 3 45,3h2nf, hen
concentrated 1, vaguo {200 Bar)s &l 580525 %, 9 VEs Ay SE Y SHIRIMR

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)phenyl]urea (alterna-

tive synthesis)

2-Methoxy-5-trifluoromethylphenyl isocyanate (1.19 kg) is melted at about 35°C and
dissolved in acetonitrile (4.2 1), 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 50°C to give a viscous magma
(amount of distillate 4.41). 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)phenylJurea is thus obtained as a solid, corresponding to 87.5% of
theory.

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



(amount 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 1) and dried to constant mass (24 h) at
45C in the VDO using entraining nitrogen. A total of 1.63 kg of

N- ( 2- br ono- 6-f | uor ophenyl ) - N -[ 2- net hoxy-5- (trifluoronethyl)phenyl]Jurea is
t hus obtained as a solid, corresponding to 87.5%of theory. HPLC (nethod
1): RT = 22.6 and 30.8 mn. 32 Exanple 3 Methyl
(8-fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl]-2-o0x0-1, 2, 3, 4-tetrahydro-
qui nazolin-4-yl) acetate OCH H3$N~-ONCF3 H F

N- ( 2- Brono- 6-fl uor ophenyl )-N -[ 2- net hoxag- 5- (tri fl uoronmet hyl ) phenyl Jurea (300
g) is suspended in isobutyronitrile (1.2 1) under a nitrogen atnosphere,
then triethylam - ne (210 m), bis(acetonitrile)dichloropalladium (7.5 g),
tris-(o-tol ylgahpsehi ne (18.0 g) and nethyl acrylate (210 m) are added in
this order. The resulting suspen- sion is stirred under reflux (ca. 1020
for 16 h and then cooled to roomtenperature. Water (1.21) is added and the
m xture i s stMéthgds-AtomaeRiniehpsrsatriftrerdnoithyl)phenyiiiRoxcsh2, B d-tetsahlylien col | ect ed
by suction fi ton shed wth water/nethanol (1:1, 300 m) and
acetonitriIe(¥%3%$%}?yﬁ#%3w?esidue is dried overnight at 45C in the VDO
usi ng entraining nitrogen. A total 8f 208 g of nethyl
(8-fluoro-3-[2-met hoxy- 5-

(tHf l uor onet hy! ) phenyl ] - 2- oxo-H,C2
t hus obt ai ned

3
b -tétra droqui nazol i n-4-yl)acetute is

N CF,

N-(2-Bromo-6-fluorophenyl)-N'-[2-methoxy-5-(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 1h, 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-oxo-1,2,3,4-tetrahydroquinazolin-4-yljacetate is thus obtained
as a solid, corresponding to 68.5% of theory.

'H NMR (300 MHz, de-DMSO): & = 9.73 (s, 1H), 7.72 (d, ¥J = 7.3, 1H), 7.71 (s, 1H),
7.33(d, ¥ = 9.3, 1H), 7.15 (dd, J = 9.6, ¥ = 8.6, 1H), 7.01 (d, ¥ = 7.3, 1H), 6.99-6.94
(m, 1H), 5.16 (t, J = 5.9, 1H), 3.84 (s, 3H), 3.41 (s, 3H), 2.81 (dd, ¥ = 15.4, 7] = 5.8,
1H), 2.62 (dd, ¥ = 15.4, ¥ = 6.3, 1H) ppm;

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



as a solid, corresponding to 68.5%of theory. "H NWR (300 MHz, d6-DVBO): S =
9.73 (s, 1H, 7.72 (d, 23 = 7.3, 1H, 7.71 (s, 1H, 7.33 (d, zJ = 9.3, 1H,
7.15 (dd, 2J= 9.6, 2J =8.6, 1H), 7.01 (d, 2J = 7.3, 1H), 6.99-6.94 (m

1H, 5.16 (t, 11 =5.9, 1H, 3.84 (s, 3H), 3.41 (s, 3H), 2.81 (dd, 11 =
15.4, 2J =5.8, 1H , 2.62 (did, 2J= 15.4, 1J= 6.3, 1H ppm M

(APl -ES-pos.): mz = 413 [(MtH)*, 100" Yo], 825 [(2MtH)', 14%; 33 HPLC
(method 1): RT = 19.3 mn; Pd (I1CP): 16 000 ppm Exanple 4 Mt hyl
(8-fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl]-2-o0x0-1, 2, 3, 4-tetrahydro-
qui nazolin-4-yl)acetate (alternative synthesis)

N- ( 2- Brono- 6-fl uor ophenyl )-N -[ 2- net hox33 5- (tri fl uoronet hyl ) phenyl Jurea (2.5
kg) is suspended in isobutyronitrile (9 1) under a nitrogen atnosphere,
then triethylamne (1.31 kg), bis(acetonitrile)dichloropalladium (64.9 g),
tris(o-tolyl)praslethe 1§:14 2 19)3 mianed Gek)hid ooappyl. ate (1. 59 kg) are added in
this order. The resulting suspension is stirred at 90-100C for 22 h, then
cooled to roomtenperature. Water (9 1) is added and the mi xture is stirred
at room tenpelixample4for 1 h, the solid is then collected by suction
filtration and washed with water/nethanol (1:1, 2.5 1) and acetonitrile

(850 mM). The residue is dried overnight at 45C in the VDO to constant mass
(21 h) usi ngMethyk (&ifluprogd-Birmetheperd- (tifluomradthydfphenyd2-kxp- b e, 3 tete tnaply dro-

(8-fl uoro- 3- [ i ABbRQYYH Retate (alternative synthesis) _ _ _
(trifluoronethyl)phenyl]-2-o0x0-1, 2, 3, 4-tetrahydroqui nazolin-4-yl)acetate is
thus obtained as a solid, corresponding to 74.9% of theory. HPLC (nethod
1): RT = 19. 4N@-Bron%-ﬂt5f6}jﬁéhﬂ)-5'—[Z-methoxy-s-(triﬂuoromethyl)phenyl]urea (2.5 kg) is

suspended in isobutyronitrile (9 1) 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-
(trifluoromethyl)phenyl]-2-oxo-1,2,3,4-tetrahydroquinazolin-4-yljacetate is thus obtained

as a solid, corresponding to 74.9% of theory.

HPLC (method 1): Rr = 19.4 min.



Met hyl (2-chl oro-8-fl uoro-3-[2-net hoxy- S—(trlfluoronethyl)phenyl] 3, 4-

di hydroqui nazoli n-4-yl)acetate/chlorinate on OCH3 0/ N\ C3

H3$N'5' ~~C F A solution of 2.84 kg of nethyl
(8-fluoro-3-[2-methoxy-5-(trifluoronethyl)phenyl]-2-

0x0-1, 2, 3, 4-tetrahydroqui nazolin-4-yl }acetate in 14.8 1 of chl orobenzene is
heated to reflux and the solvent is distilled off until water no | onger
separates. The mixture is cooled to 120C. 3. 17 kg of phosphorus oxychl ori de
are added over the course of 10 mn, and subsequently 2.10 kg of DBU are
added within a further 10 mn. The mxture is heated at reflux for 9 hours.
For the work-up, the mxture is cooled g§p 40C, stirred overnight and the
vessel contents are added onto 11.4 1 of water which has previously been
adjusted to 40C. During the addition, an internal tenperature of 40-45C
shoul d be nuiptamplesd. The mxture is allowed to cool to roomtenperature
11.4 1 of dichloronethane are added, the mxture is filtered through a
Seitz filter plate and the phases are separated. The organic phase is
washed with 1Methyll{2ahlona8-@noroBI24nethdddy-Sarifgroactisy)patnpjed,€d sodi um

hydr ogencar bo I 11.4 1 of water. The organic phase
i's concentra@ﬁ%{]ﬁ ﬁﬁégéhg4gﬁggmﬁgﬁhgyﬁgégporator and the residue which
remains (2.90 kg) is enployed in the next stage without further treatnent.
35 "H NWR (300 MHz, d6-DWVBO): 8 = F93- 7%*'62 (m 2H), 7.38 (d, zJ =8.9, 1H),
7.17 (m 2H), 6.97-6.91 (m ﬂﬁpk 5445 @nd 29 (mand t, zJ = 5.4, 1H)

3.91 and 3.84 (2s, 3H),

N CF,

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 1 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 1 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 1 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.



3.48 (s, 3H), 3.0-2.6
HPLC (nethod 1): RT =
Met hyl
(8-fluoro-2-[4-(3-net hoxyphenyl ) pi perazin-1-yl]-3-[2-nethoxy-S-(trifluoro-
met hyl ) phenyl ] -3, 4-di hydroqui nazolin-4-yl] acetate/amnation 0 CH3 H3C'O O
/ N\ CF3 (?::N--NF N\ O-CH3 Met hyl

[ 2-chl oro- 8-fl uoro-3-[2-net hoxy-5-(trifluoronethy])phenyl]-3, 4-di hydroqui -
nazolin-4-yl[acetate (52.5 g) is dissolved in 1, 4-di oxane (100 m),

3- et hoxyphenyl - pi perazine (25.8 g) and DBU (20.4 g) are then added at room
tenperature, whereby the tenperature i3creases. The mxture is stirred
under reflux for 22 h, then cooled to roomtenperature, diluted with ethyl
acetate (500 m) and water (200 ml) and the phases are separated. The

or gani ¢ phaseH sMrasdvedH dADMEAIN Ly dB-asbl@y 26), a38dd,(¥ hs®e 1HY, 7m2Im100 m )
and water (20 ied,.aver,. sodi sul fat,e and..co nt op.a rotary
evapor at or . A%g%.g-e.g; (B, 3.4% Fr?ér’ég%ql%né?% F- 8991159056884 358 %Oy

(8-fl uor o- 2- [ 44§ @-3Bt hoR e Ayl Do per azi n-
1-yl]1-3-[2-nethoxy-S-(trifluoronethy])phenyl]-3, 4-di hydroqui nazol i n-4-yljace
tate is thus 36 obtained as a solidified foam which is reacted as the
crude productMMEhSHY: Pt IMBUr 194%)at i on. HPLC (method 1): RT = 16.6 nin.
Exanpl e 7 Met hyl

-fl - 2-[ 4~ (3- met hoxyphenyl ) pi in-1-yl]-3-[2-methoxy-S-(trifl -
(8-1Tuor o 2+ (S L ORYPNSN LR! BEIFIYali by 50 Zpafot oy S- (1111 voro

m 2H) ppm M5 (O, NH3): mlz = 431 [(M:H)*, 100%;
3.

(
23.5 mn; typical Pd value (ICP): 170 ppm Exanple 6

Example 6

Methyl (8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yI]-3-[2-methoxy-5-(trifluoro-
methyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate/amination

Methyl {2-chloro-8-fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroqui-
nazolin-4-yljacetate (52.5 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 ml) and water (200 ml), dried over sodium sulfate and concentrated on a
rotary evaporator. A total of 62.5 g of methyl {8-fluoro-2-[4-(3-methoxyphenyl)piperazin-
1-y1]-3-[ 2-methoxy- 5-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate is thus



met hyl ) phenyl ] - 3, 4- di hydr oqui nazol i n-4-yl ) acet at e/ one-pot chlorination +

am nati on Mt hyl
{8-fluoro-3-[2-nethoxy-5-(trifluoronethyl)phenyl]-2-o0xo0-1,2,3,4-tetrahydro-
qui nazolin-4-yl) acetate (50.0 g) is provided in chlorobenzene (300 m),

t hen chl oro- benzene is partially distilled off (50 m). The m xture is
cooled to 120C, DBU (36.9 g) is added, then phosphorus oxychloride (33.4
m) is added at 120-128C over the course of 10 mn. The mi xture is stirred
under reflux (ca. 130C) for 9 h. Subse- quently, the m xture is cooled to
40C, slowy at 40-45C water (200 m) is added, the mxture is cooled to
roomtenperature and diluted with dichlasonethane (200 m), extracted with
stirring and the phases are then separated. The organic phase is washed
with water (200 m), a saturated aqueous sodi um hydrogencarbonate solu- tion
(200 M) and eigained wod etidifi2d @oamd, whidhris eccted ey the @€lidd pratukcf @itiequt daieent r at ed
on a rotary g&’r?fﬁﬁ"o%t or and then dried at 50C under high vacuum The residue
(48.1 g) is Issolved in chlorobenzene (20 m), the solution is then
diluted with 1, 4-dioxane (80 m) and 3-net hoxyphenyl pi perazine (23.6 g) and

DBU (18.7 9) abk godesh Bt r OB mhenperature, whereby the tenperature
increases. The mxture I's stirred under reflux for 22 h, then cooled to

roomtenperature, diluted with ethyl acetate (500 m) and water (200 m)
and the phasegyghflegeparated. The organic phase is washed with 0. 2N

hydr ochl ori c ama (three tines 100 nml) and water (200 nl), dried over sodium
sulfate and concentrated on a rotary evaporator. A total of 55.6 g of

met hyl (8-fl Uplreﬁry?w[fﬂmfﬁz-[mimwbﬁéﬁﬂ)%i brRBA-AZA] 18- [2-methoxy-5-(trifluoro-
yl} 3 2anej[ hoxy~ ?{;{ftllil fl- qll:cﬁgec%&%”rﬁgqﬁgx 5% t4 207 e-pot chlorjnati : .
G hydr oqui nazBeTRORS Ttded By doq e AR Ret SITUREAR i ed 1 oam whi ch
i s reacted asamin@gorcr ude product w thout further purification. HPLC (nethod
1): RT = 16.2 mn.
Methyl {8-fluoro-3-[2-methoxy-5-(trifluoromethylyphenyl]-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! (8luoro-2-[4-3-
methoxyphenyl)piperazin-1-yl F3{2-methoxy-Strifluoromethyl)phenyl}3,4-



Exanmple 8 (f)-(8-Fl uoro-2-
[ 4- ( 3- net hoxyphenyl ) pi perazi n-1-yl]-3-(2-nmet hoxy-5-trifl uoronethyl -

phenyl ) - 3, 4- di hydr oqui nazol i n-4-yl )aceti c acid/ hydrolysis of the racemate 0O
CHN\ CF3 $N~ O/ N F N O-CH Met hyl

(8-fluoro-2-[4-(3-net hoxyphenyl ) pi perazin-1-ylj-3-[2-nmethoxy-5-(trifluoro-
nmet hyl ) phenyl ] - 3, 4- di hydr oqui nazol i n-4-yl }acetate (64 g) is dissolved in

1, 4-dioxane (450 m) and a I N sodi um hydroxide solution (325 m) and
stirred at room tenperature for 2 h, then sonme of the solvent (400 m) is
distilled off at 30Cin vacuo. Subsequently, toluene (300 m) is added and
t he phases are separated. The aqueous phase is washed wth tol uene (tw ce
150 m), then the conbined organic phases are extracted again with a IN
sodi um hydroxi de solution (50 m). The pH of the conbi ned aqueous phases is
adj ust ed to 7gibydusiingo@MNe-Diydeare Bl tBid dbtagddhs GGalidifiei0ari] which RatachdBK (150 nl)

i s added. The_ phases are separated, the aqueous phase is extracted again
with MBK (150°H ',3pfqﬁgﬁqlﬁg’ug%ﬁglffﬁéﬁﬁﬁﬂtﬁ% phases are dried over sodium

sul fate and concentrated at 45C. A total of 64 g of ()-(8-luoro-2-(4-(3-

met hoxypheny| Mpide@teaizadnh) 1R\ 15-23min2- net hoxy- 5-tri ouor onet hyl phenyl ) - 3, 4- di hyd
roqui nazol in- 4-yl Jacetic acid is thus obtained in quantitative yield as an

anor phous sol i d. §88 HPLC (method 1): RT = 14.9 mn. Schene 6: Separation of
the enanti omers thyl (8-fluoro-2-[4-(3-nethoxyphenyl ) pi perazi n-

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

O (I;H3
N CF,
//k
N N/ﬁ
N 0
k/ \@/ \CHa

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-ylF3-(2-methoxy-5-trifluoromethylphenyl)-3,4-dihydroquinazolin-

4-yljacetic acid is thus obtained in quantitative yield as an amorphous solid.
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5-(trifluoronethyl)phenyl]-3, 4-di hydroqui nazolin-4-yl}acetate 0 CH, 0 H,
HC- OHC 1100 O/ as.xFalawl.m~aa,rorn O / HO\ m.EtO\ 1. NeHCO"
N~\ Cr, em\ N~\ CF3 2. NaOH (ap.) dl x.. NOF3 CNNNNFONOCHF
OCt F ~"NO-Cxt x (29,95)-2,9-Blal (4-nethyl benmoyl) oxy]succir ¢ acid
QAc Exanple 9 (2S, 3S}2, 3-Bi s[ (4-net hyl benzoyl ) oxy] succinic acid - nethyl
| uor o- 2-[ 4- ( 3- met hoxy-

enyl ) pi perazi n-1-yl]-3-[2-nmethoxy-5-(trifluoronethyl)phenyl]-3,

-di hydroqui na- zolin-4-yl}acetate (1:1-salt)/crystallization o CHa H3C 0"
\I/ OCHCHa -- ~~CF, O/ ~-NX OI' "&8F /NOOHaC jxi OCH CHe H/C O CH
~ Met hyl

8- fl uoro- 2-[ 4- (3- met hoxyphenyl ) pi perazi n-1-yl ] -3-[2-nmet hoxy-5-(trifl uorome-
hyl ) phenyl ] - BPi4: Ghdilysly OOR{i=NADOhInN- 4- y| }acetate (62.5 g, crude product) is
issolved in ethyl acetate (495 m) and filtered.

2S, 3S) - 2, 3-Bi s[ (4- net hyl benzoyl ) oxy] succi ni c

Scheme 6:
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Separation of the enantiomers of methyl {8-fluoro-2-[4-(3-methoxyphenyl)piperazin-

1-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate

Ha

9 CH, o
HC ) /U\
PN o WINNICey o
{28 JS)ZZIB [( m.lhyb‘ royl)- B
1. NaHCOQ,, EtOAc
N EIOM: Qf\jl\ F,  2.NaOH (aq) dioxane @E\N
N/\ /\
M(j A Ae e
x (25,35)-2,3-Bis[(4-methylbenzoyl)-

oxy]succinic acid
x EtOAc

Example 9

(25,35)-2,3-Bis[(4-methylbenzoylyoxylsuccinic acid - methyl {8-fluoro-2-[4-(3-methoxy-
phenyl)piperazin-1-yl}-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquina-
zolin-4-ylJacetate (1:1-salt)/crystallization

0
“o J\ ]
jij]\ Os__OH CH
se 1
e \\0 0
N
N/ﬁ

K/ ~ i 0 /Ei/\‘)L Y x HC/U\O/\CH
N H,C 0~ "OH 3 3

Methyl ({8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluorome-
thyl)phenyl]-3,4-dihydroquinazolin-4-yl}jacetate (62.5 g, crude product) is dissolved
in ethyl acetate (495 ml) and filtered. (25,35)-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-methylbenzoyl)oxy]-succinic acid -



acid (42.0 g) is added to the filtrate, the mxture is stirred at room
tenperature for 30 mn, then seeded with

(2S, 3S) -2, 3-bi s[ (4- et hyl benzoyl ) oxy] -succinic acid 39 nethyl
(8-fluoro-2-[4-(3-net hoxyphenyl ) pi perazin-1-yl]-3-[2-net hoxy-5-(trifluoro-
met hyl ) phenyl ] - 3, 4-di hydr oqui nazol i n-4-yl )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 and washed with cold ethyl acetate (0-10C, 35 m ). The crystals
are dried at 40C for 18 h in the VDO using entraining nitrogen. A total of
37.1 g of the salt is thus obtained as & solid, corre- sponding to 30.4% of
t heory over three stages (chlorination, aninmation and crystalli- zation)
based on the racemate, or 60.8% based on the resulting S-enantioner. 'H NWR

EgOO g/lJ-iz 7dg IQ%@ ; %@ﬂﬁor?-ﬁ[g-(ﬁ-dmetl‘i)i phedyl$hipedddin- 1-¥1]-362-Gfd thody-5 FtrBludso- lti)8 :7), 40
1H), 6.39- 6. 38° Phe'ﬁﬁ??"‘*é*?‘ﬁ’f‘g‘t%‘f“ag‘%“' 'ﬁﬁ@%ﬁt&‘ 216 %?Tj) &59%) *(‘tiPStﬁt?d %1, 2H),

3.83 (brs, 3Hppm3edPerfture BHB da, Bbsequently3tdpled 30 HB°G 86 stfmad BHa &nthenat er
2H), 2.98-2. 8§-h(’ﬁﬂe @'Qenm%nqg cglleét%d ﬁ)?]suétl_c% f11?rat4c;|n ar(@ waﬁ’!@')i ’wﬁlh &5ld (eﬁlyl 3H) 1.618

(t, "J=17.2, 8 &net od m_n. anpl e
(2S,3S)-2, 3- B?Cé te4°ri18t%y%5t5%1 g3 Wﬂ] %fﬁcdélﬁiua&‘*%& @ 18He1flht§lr3 Vb0 wiing

{8-f1 uoro- 2- [ ehtfairimi@hitdgen. A total of 37.1 g of the salt is thus obtained as a solid, corre-

xyphenyl ') ph?ﬁ{?azélng g‘o é’d 41% {h%org%nz%"rc%yee ?ta%ets cgligr%gglgﬁwgat?oBQng gjylstalh

enyl]-3,4 ro- U|nazo recrys I zation
(2S, 3S} 2, 3-Bi @pemme@mtbewz@wts M?? §tdesedion theotesiltingfeqriaptiomer.

{8- fluoro 2-[ 4- (3- et hoxy-

phenyl)plpera2|n 1&&) ] - 3-[ Z- met hoxy- 5- (trlfluoronethylz phenyl ] -

4- di hydr oqui n&Z8MR 13004k}, Fa@MSQQé=(7_L901(dszz£|=t7)8 ¢85 7864d. ’f s8.3u ehél‘é@ in ethyl
acetate (370 xl)y samg), di2§59k\ R4y 6.9N68b (AP H)06. 48l yx% 8(37 119), 6.30Beinxt Uure is
slowy cool edzﬁ) 5?%,”}15), gB? ,tHE), 4.03 (g, ¥ = 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): Rt = 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

(28,35)2,3-Bis[(4-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) (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



Spont aneous crystallization takes place over the course of this. The
suspension is stirred at RT for 16 h, subsequently cooled to 0-5C and
stirred for a further 3 h. The suspension is collected by suction
filtration and washed with cold ethyl acetate (0- 10C, two tines 15 m). The
crystals are dried at 45C for 18 h in the VDO using 40 entraining nitrogen.
A total of 33.6 g of the salt is thus obtained as a solid, corre- sponding
to 91. 3% of theory. HPLC (nethod 1): RT = 16.9 and 18.8 mn.; HPLC (nmethod
3): 99.9%e.e. Exanple 11 (S)- (8-Fluoro-2- [4-(3-nethoxyphe n yl)

pi perazin-1-yl] -3-(2-me th oxy-5-trifl uoronethyl -

phenyl) - 3, 4- di hydr oqui nazol i n-4-yl }acetyg acid O CH3 HO- O N~ CF3 N-N F N
" O-CH3 |~ (2S,3S)-2, 3-Bi s[(4-net hyl benzoyl ) oxy] succinic acid - mnethyl
{8-fluoro-2-[4-(3-nmet hoxy- phenyl)piperazin-1

yl]-3-[ 2- met ha@xpirfing hitiogérl) or @p@tdaBBE pheryé Fais 4aishotdiineinazdidj Borre-

4-yl }acetate (1:1 sal 10.1 g, containing 14 ppmof Pd) are suspended in
et hyl acetat%m?%66%%§%y%ﬁgﬂ§ﬂ§ken with a saturated aqueous sodi um
bi carbonate solution (100 m) until both phases becone clear. The phases

are separated ni IS .concentrated on a rotary evaporator.
The residue igﬁgfg§%ﬁ%ea'ﬂn]%f2$@ﬁ§§§W§” (100 M) and a I N sodi um hydr oxi de

solution (31.2 m) and stirred at room
HPLC (method 3): 99.9% e.e.

Exa 1

(5)-{8-Fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-(2-methoxy-S5-trifluoromethyl-
phenyl)-3,4-dihydroquinazolin-4-yl}acetic acid

0] (I;H3

g
A

F k/N o)

(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-{trifluoromethyl)phenyl]-3,4-dihydroquinazolin-
4-yljacetate (1:1 salt) (10.1 g, 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



tenperature for 3 h. Subsequently, the pHis adjusted to 7.5 using IN
hydrochloric acid (ca. 17 m), MBK (80 m) is added, and the pHis then
readjusted to 7.0 using |IN hydrochloric acid (ca. 2 m). The phases are
separated, and the organic phase is dried over sodiumsul fate and
concentrated. The residue is dissolved in ethanol 41 (40 m) and
concentrated, then again dissolved in ethanol (40 m) and concentrated and
dried at 50C under high vacuum The solidified foamis dried at 45C for 18 h
in the VDO using entraining nitrogen. A total of 5.05 g of
(S)-(8-fluoro-2-[4-(3- nethoxyphenyl) pi perazin-1
yl]1-3-(2-methoxy-5-trifluoronethyl phenyiy -3, 4-di hydr oqui nazolin- 4-yl/acetic
acid is thus obtained as an anor phous solid, corresponding to 85. 0% of
theory. 'H NVR (300 MHz, d6-DMBO): S = 7.53 (d, 2J = 8.4, 1H), 7.41 (brs,
lH) 7.22 (d, (4Q\ﬂnl)=and8coﬁcenlﬂa|bed thef)Qgain Qidso(véi i kthandi. (&ﬁm() nnd 2bicen®atdd (dd, 2J

8.2, 3J = 1 1 3.79 (b
3H) 3 68 (S |%ne!d_%t’ gn%eéh % vaél.{%m %l;l. gglﬁgle%g; rrtls %lngl_at 4522 'l_%h ( m ( 1I’H)S
ppm N5 (API - t88- HBE. )usmgd zntmusmg_ fligioked) | A10094 of SIPECOS Btkeradd#-GRT = 15. 1

i HPLC er oyl uoTO zoim-
En 22 3R) -2, gngri}f& %9 g?ngyé]% ; Em])xsyéﬁ?m ?11} glglipﬁgngl) ﬂ@m?b@q% i

{8-f1 uoro- 2- [HY! “Se“ﬁé‘f’ﬁéw‘usﬁﬁtaé’r?ﬁilafﬁPﬁE}O&%}"“hS%‘dyF‘]meS%o‘tdzn&r@t?? Byt 5-(trifl
uor orret hyl ) phtamgry] - 3, 4- di hyd roqui nazo- lin-4-yl) acetate (1:1 salt)
/crystallization of the Risomer fromnother liquor 0O CH HCOOOOCH CH

'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, ¥ = 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) ppm;

MS (API-ES-neg.): m/z = 571 [(M-H), 100%)];
HPLC (method 1): Rr = 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-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazo-

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

HC., o

Os__OH CH,
N CF, 2
/)\ X /@)‘\O (0] o
N N/ﬁ X

o)
K/ OL., HC 0% “oH HCJ\ &
CH,



N\ CFOx OO\ O N'"/ x FNOICH HCOOHOHCIt~ OCH 42 The nother

| iquor froma crystallization of (2S, 3S)-2, 3-bis[(4-nethyl benzo-

yl )oxy] succinic acid - nethyl

(8-fluoro-2-[4-(3-net hoxyphenyl) pi perazin-l-yl]-3-[2-

met hoxy-5- (trifluoronethyl)phenyl]-3, 4-di hydroqui nazolin-4-yl)acetate (1:1
salt) on a 279 g scale is shaken with a saturated aqueous sodi um

bi carbonate solution (1.5 1), the phases are separated and the organic
phase is shaken with a sem -saturated aqueous sodi um bi carbonate sol ution
(1.5 1). The phases are separated, and the organic phase is dried over
sodium sul fate and concentrated on a rofary evaporator. The residue (188.4
g) is dissolved in ethyl acetate (1.57 1), then (2R 3R)-2, 3-bi s[ (4-

met hyl benzoyl ) oxy] succinic acid (121.7 g) is added and the m xture is

st L r ?gRag R; onms %@H&er@huf errdr alCrybtallzatiSHb S0 (26/38) 23 blts[io@maih&tbuﬁz% is seeded
W t , - - DI S SUC 1 Nl

(511 Lor o- 2. [ AP HEPoRT Dreery bR T RN TR PpFaBDpfperanfttls-o

[ 2- met hoxy- 5- hethoky-srGridnerbmyihyhpleenyl] PABiIMQGydz@qu‘l yiéezethien14-sglt) ecet at e

(1:1 salt) (0, 3% @Qcal@@h%ﬁénrxxnﬁga @Jtul’é@@m]ﬁe%{]pﬂaﬁlw&%arf)&{atééhnlons(llll§§)equent ly
cooled to 0-3C and stirred f further . The sus enS| on is collected

by suction fiiherRipseire éerﬁ’ara\‘ﬁésﬁ’éjdﬂ\ﬁn ?rﬁa’E%PBasétlhﬁlFakﬁ%é‘P & SEpispfEateg00 ).
The crystals a:fuemdl‘sloﬁdlrraﬂncéﬂﬁnaté obluiiBn M1.5Mm). tThe pURXds Lisd REpaBdd; andithg

?Irr;[ gggnl) A }:\;%gﬁjuigkttaég‘% ddgg_jl_ v%r sgglu%asl fﬁﬁ%%& éjncielﬁt?agécgﬁnp gq%tgr?fcﬁ/aﬁo%tbr . HPLC
The residue (188.4 g) is dlssolved in ethyl acetate (1.57 1), then (2R,3R)-2,3-bis[(4-
methylbenzoyl)oxy]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-yljacetate
(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): Rr=16.6 and 18.5 min,;

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



43 Exanple 13 (R -{8-F luoro-2- [4- (3-nethoxyphenyl) piperazin-1- yI] - 3-
(2-meth oxy-S-triflu oromethyl- phenyl) -3, 4-di hydroqui nazol i n-4-yl }acetic
aci d/ preparation of the Risomer 0 CH3 N \ CF3 $N~ O/ N F N O-CH3

(2R, 3R) - 2, 3-Bi s[ (4- et hyl benzoyl ) oxy] succinic acid -

met hyl { 8- fl uor o- 2-[ 4- (3- met ho- xyphenyl ) pi perazin- |-yl]-3-

[ 2- met hoxy-5-(trifl uoronethyl)phenyl]-3,4-di hydroqui na- zolin-4-yl}acetate
(1:1 salt) (170 g) are suspended in ethyl acetate (850 m) and shaken with
a saturated aqueous sodi um bi carbonate solution (850 m) until both phases
beconme clear (ca. 5 mn.). The phases are separated, and the solvent of the
organi ¢ phase is replaced under atnospheyic pressure with 1,4-dioxane up to
a final tenperature of 99C (in portions a total of 2.55 1 of solvent is
distilled off and 2.55 1 of 1,4-dioxane are enployed). The m xture is

cool ed to roomdnsgppe3 ature and stirred at roomtenperature for 18 h with a
AN sodi um hydroxi de solution (525 m). Subsequently the pHis adjusted to
7.5 using concentrated hydrochloric acid (ca. MBK (850 m) is

added, and t h&-Grgoerérs- ?‘é@ﬁi‘ﬂ%‘?@d)l’m‘}fa?mﬂl “Uk# ﬁ?gme%ﬁﬁbéﬁft‘q“é’ﬁ‘éﬁethvdr ochloric

acid (ca 10 prehyl)-Bhaciipliasfenasla-sepaitated/prefchtiocRof tHeGibdter phase is dried
over sodium sul fate and concentrated. The residue is dissolved in ethanol
(350 mM) and concentrated, theR aga»g di ssolved in ethanol (350 m) and

concentrated at 50C. A total of| 91/ g of
(R) - (8-fl uoro- 2- (4- (3 met hoN@phe yﬂ azin-
1-y1]-3-(2-nmet hoxy-5-trifl uoronetlhyl g | ) - 3, 4-di hydr oqui nazol i n-4-yl ) aceti

c acid is thus

(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 1IN sodium hydroxide solution (525 ml).
Subsequently, the pH is adjusted to 7.5 using concentrated hydrochloric acid (ca.
35ml), 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-yl]-3-(2-methoxy-S-trifluoromethylphenyl)-3,4-dihydroquinazolin-4-yl}acetic acid is thus

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

HPLC (method 1): Rr = 14.8 min.



obt ai ned as an anor phous solid, corresponding to 91.6% of theory. HPLC
(method 1): Rr = 14.8 mn. 44 Exanple 14 (8-Fl uoro-2-

[ 4- (3- met hoxyphenyl ) pi perazin-1-yl]-3- (2-nethoxy-5-tri f |uoronethyl -

phenyl ) - 3, 4- di hydr oqui nazol i n-4-yl }acetic acid/racem zation of the
R-enantioner (R)-{8-Fluoro-2-[4-(3-nethoxyphenyl)pi perazin-1

yl ]-3-(2-nmet hoxy-5-trifluoronethyl phen- yl}3,4-di hydroqui nazolin-4-yl }acetic
acid (50 g) is dissolved in acetonitrile (500 m) and sodi um et hoxi de (30%
in methanol, 32.4 m) is added and the m xture is then stirred under reflux
for 60 h. After cooling to roomtenperature, the mxture is concentrated to
one half in vacua, then adjusted to pH 445 using hydrochloric acid (20%

ca. 20 M), MBK (200 m) is added and the m xture is readjusted to pH 7
using hydrochloric acid (20% . The phases are separated, and the organic
phase is dri egkanspi€ts sodi um sul fate and concentrated on a rotary evaporator
to give a hard foam The residue is dissolved in ethanol (150 m) and
concentrated, then again dissolved in ethanol (150 ml) and concentrated. A
total of 54. 28dlysro-2Y4-Egnethpgipherpl)pipefagn-1-yll-3-(2-methoxy-5-trifluoromethyl-

met hoxyphenyl %@n?l@-ﬁ]ﬁ!zdilﬁlydlo%fina'iol(@4-9ﬁc5&><a\t'rdﬁaéefﬂization of the R-enantiomer

fl uor onet hyl phenyl ) - 3, 4-di hydr oqui nazol in- 4-yl)acetic acid is thus obtained
as an anorphous solid in quantitative yield. HPLC (nethod 1): R = 14.9
mn.; HPLC (@ReBibgrad-4-BoetBosyphennbpigirazin-1-Hki@peshoxs-Siafypyemethylphen-

{8-f1 uoro- 2- [ Ay4 B4iiRERQXNRIAAMNBERL LA (B0 -1V kissoveliZn NREDBRNNe _Qsdotrm? fl uoro-
nmet hyl ) phenyl -3,§:d|h¥ roguin zolln-4-¥I%%cqtat lesterjfication of the

r acemat e nd sodium methoxide (3 hanof, 32.

(f)-{8- Fl uor ostizrefl 4und8r relick gy phBniftgrpioobngza mecin yérhpedat@; mhet ndstyreSist ri f | uor o
met hyl- phenydopcehfhrediBY%e A i1 2Bb! et acflk AL 736 (rodhiohs g SSOl ved
' methano (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

6 in met ml) is added and the mixture is then

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 (150 ml) and concentrated. A total of 542 g of (¥)-{8-fluoro-2-[4-3-
methoxyphenyl)piperazin-1-yI}-3-2-methoxy-5-triflucromethylphenyl)-3,4-dihydroquinazolin-

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

HPLC (method 1): Ry = 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-5-(trifluoro-

methyl)phenyl]-3,4-dihydroquinazolin-4-yl}acetate/esterification of the racemate

(#)-{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



(540 g), then concentrated sulfuric acid (7.85 m) is added. The m xture is
stirred wunder reflux for 26 h, then cooled and concentrated in vacuo to ca.
one third of the original volume. Water (150 m) and di chl oronet hane (150
m ) are added, then the 45 phases are separated. The organi c phase is
extracted with a saturated sodi um hydro- gencarbonate solution (two tines
140 m ), dried over sodiumsulfate and concen- trated to give a foany
residue. This is dissolved twice in succession in ethanol (150 ml each) and
concentrated, and subsequently dried for 18 h in vacuo using entraining
nitrogen. Atotal of 41.6 g of nethyl (8-fluoro-2-(4-(3-nethoxyphen-

yl ) pi perazi n-1-yl]-3-(2-nmet hoxy-5-(trifisuoronet hyl) phenyl]- 3,

4-di hydr oqui nazolin-4-yl)acet- ate is thus obtai ned as an anorphous solid,
corresponding to 75.2% of theory. HPLC (nmethod 1): Rr = 16.8 mn. HPLC
(met hod 4): aae%/mhysepmtg@tme olrg,Bh@ phat ik edraded with. HLated socﬁxﬁmiph@ 16

E{ZBSf ?52)“2) :2% F%S%a%b u&%%n({’wél i %gqﬂlé Cldrrllelz \?é(r: Isgdlurge sunXte and concen-

phenyl ) pi per azited 1o )gIV}% -3 tdaymesithex \'hB- i§ tdissfliedo rvane irh yliegsbienyih] et@angl di hydr oqu

i nazolin- 4- y(hk@ﬁﬂe?éh? ahd ‘cdn&8lrhikd/ faysballddBtd R Bf 18 Renesl s uiihgd
racenate Meth

(8- fl uoro- 2- [%‘t’(ag“?\getrﬁté%ﬁﬁhé*nﬁ?tflp ohetly§ rf 17yl S Turawrst( e8Pk £ 1 uor onet
h- yl) phenyl ]yl);Bl,péhadm maydsqefmema)zyesl (riftudrowbthad)pBdngll-8, 4 (¥l didquay)azolt-srippended i n
ethyl acetate tel(s ned%ﬂ%ax&&@]ﬁ)solgd gorpelsgclngldhﬁtﬁﬁ% W Y. ) oxy] succi ni ¢

acid (27.5 g) 1s a e mxture s stir roomtenperature for 30
mn, then seeded mnth (2S, 3S)-2, 3- bis[(4-nethyl benzoyl)oxy]succinic acid -

met hyl {8-fl ( t hen-
yI)plperaZ|nugﬁgﬂ%mhﬁmlﬁégflggéxgg(tr|fIuoronethyl)phenyl] 3,

4- di hydroqui nazol i n-4- yl)acetate (1:1 salt) (0.08 g). The suspension is
stirred at RTgh@f mkbndd 4)S840BLEHRAENY

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

Example 16

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

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

Methyl {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 (2S§,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[(4-methylbenzoyl)oxy]succinic acid - methyl {8fluoro-2-[4-3-methoxyphen-
yl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyl}-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.



cooled to 0-SC and stirred for a further 3 h, the solid is then collected by
suction filtration and washed with cold ethyl acetate (0-10C, four tines 16
m). The crystals are dried at 45C for 18 h in the VDO using entraining
nitrogen. Atotal of 25.4 g of the salt is thus obtained as a solid,
corresponding to 37.4% of theory. 46 HPLC (nethod 1): RT = 16.9 and 18.8
mn.; HPLC (nmethod 4): 99.5% by wei ght; HPLC (nethod 3): 99.3%e.e.
Exanmple 17 (S)- {8-Fluoro-2- [4- (3-meth oxyphenyl)pi perazin-1-yl]
-3-(2-nmethoxy-5-trifluo ronethyl - phenyl)-3, 4-di hydroqui nazolin-4-yl }acetic
acid/ hydrolysis of the crystallizate
(2S, 39) -2, 3-Bi s[ (4-net hyl benzoyl ) oxy] sugginic acid - nethyl
(8-fluoro-2-[4{3-nmethoxy- phenyl)piperazin-1
yl']-3-[2-nmet hoxy-5-(trifluoronethyl)phenyl]-3,4-di hydroqui nazol i n-
4-yl }acet at e GLcl(nS@hdd 1){R% 15.99ndi18.85hispended in ethyl acetate (250 nml) and
shaken with a saturated aqueous sodi um bi carbonate solution (250 m) until
both phases beconme clear. The phases is separated and the organic phase is
concent r at ed BALG(mreshagr4): P9ePaporegldfi . The residue is dissolved in
1, 4-di oxane (250 m) and a IN sodium hydroxide solution (77.4 m) and
stirred at ro erat | Jor 18 h. Subsequently, the pHis adjusted to
7.5 using Ihlﬁg%ééﬁgﬁ%f$g£§%%8&(ca. 50 M), MBK (240 m) is added, and the
pHis then readjusted to 7.0 using IN hydrochloric acid (ca. 15 nl). The
phases are sepamnagilety and the organic phase is dried over sodiumsulfate and
concentrated. The residue is dissolved in ethanol (90 m) and concentrated,
then again dissolved in ethanol (90 mM) and concentrated. The solidified
foamis dri edShtd-Flupme24E3-meshpxyipheqyhaipeiaginusilng Canetharin-Hilusramedydn. A tot al
of 12 g of ( PhenPp-BJadikyRiratuinazolin-4-yljacetic acid/hydrolysis of the crystallizate
(4- (3-rnet hoxyphenyl) pi perazi n-1-yl]-3{2-inethoxy-5-tri
fIuoronethy]pheqyl)-3,4-dih dr ogui n-

(25,35)-2,3-Bis[(4-methylbenzoyljoxy]succinic acid - methyl {8fluoro-2-{4-(3-methoxy-

phenyl)piperazin-1-yl]-3-2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-

4-yl}acetate (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 (250 ml) 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 1IN hydrochloric acid (ca. SO 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-triflucromethylphenyl)-3,4-dihydroquin-

azolin-4-yljacetic acid is thus obtained as an amorphous solid, corresponding to 81.2%

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

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



azolin-4-yl)acetic acid is thus obtained as an anorphous solid,
corresponding to 81.2% of theory. HPLC (nethod 1): RT = 15.1 mn; HPLC
(method 2): 97.5%e.e.; Pd (ICP): <20 ppm 47 Alternative nmethod for the
racem zation: Exanple 18 ()-]8-Fl uoro-2-

[ 4- (3- met hoxyphenyl ) pi perazin-1-yl]-3-(2-methoxy-5-trifluoronethyl -
phenyl) - 3, 4- di hydr oqui nazol i n-4-yl )acetic acid/ hydrol ysis of the
concentrated R- isonmer fromthe nother liquor after crystallization The
nmot her |liquor froma crystallization of (2S, 35)-2,3-bis[(4-nethyl-
benzoyl ) oxy] succi nic acid - nethyl

[ 8-fluoro-2-[4-(3-nethoxyphenyl) pi perazin-1-yl]-

3-[ 2- nmet hoxy-5-(trifluoronethyl)phenyl]-3, 4-di hydroqui nazol i n-4-yl }acetate
(1:1 salt) on a 207 g scale is shaken with a saturated aqueous sodi um

bi car bonat e SgltddhdtR8 meftAQoth} rackhRamases are separated and the organic

phase is shaken with a sem - saturated aqueous sodi um bi carbonate sol ution
(500 mM). The phases are separated, and the organic phase is dried over
sodi um sul f at Examijfle t®Ncentrated on a rotary evaporator. The residue is

di ssolved in ethanol (500 m) and concentrated on a rotary evaporator to
give a hard foam This is dissolved in 1,4-dioxane (1,6 1) and a 1N sodi um
hydr oxi de sol #-{sefudrd-204 (Ilmethngyphenyl ypidragin- I-0RIN 2 @eghexas-tifRiotamietdyd- h, t hen

toluene (1.5 Te P : rated,. T _phase is
adjusted fro eﬁlﬁf%%ﬁ%%@%ngpﬁ% rcog{%?@??%%’élgiﬁ {150(?)?1 C%%%%E% m ), then
M BK (1.25 1)isprger fepaeithg magiblertliquormatier ¢ystaliimtipreadj ust ed to pH 7 using
hydrochloric acid (20%ca. 25 m). The phases are separated, and the
organi ¢ phase is dried over sodiumsulfate and concentrated on a rotary
evapor at or t o'Rfi vEFhsRariflupbafionThias frgstaflizagien gtof 45@5pYr2 3-bis[(4-methyl-
benzoyl)oxy]succinic acid — methyl (8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-

3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yl}acetate (1:1
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 (1.251) 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
18h in the VDO using entraining nitrogen. A total of 150 g {8-fluoro-2-[43-methoxy-
phenyl)piperazin-1-yl}3«2-methoxy-S-trifluoromethylphenyl)3,4-dihydroquinazolin4-yl)acetic

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

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



18 h in the VDO using entraining nitrogen. A total of 150 g (8
fluoro-2-[4-(3net hoxy- phenyl)pi perazin-1

yl J- 3{ Zmet hoxy- 5- M | uor onet hyl phenyl ) - 3, 4- di hydr oqui nazolin-4 yl)acetc acid
is thus obtained as an (R/'S) mi xture as an anor phous solid. HPLC (method 2):
-14. 6% e.e. 48 Exanple 19 ()-{8-Fluoro-2- [4-(3-nethoxyphenyl)pipe
razin-1-yl]-3-(2-nmethoxy-5-trifluoronethyl -

phenyl ) - 3, 4- di hydr oqui nazol i n-4-yl }acetic acid/racem zation

(8- Fl uoro-2-[4-(3-net hoxyphenyl ) pi perazin-1

yl]-3-(2-nmet hoxy-5-trifluoronethyl phen- yl)-3,4di hydroqui nazol i n-4-yl }acetic
acid (150 g, RRS-mxture with -14.6%e.g8) is dissolved in acetonitrile
(1.5 1) and sodi um et hoxide (30%in nmethanol, 97.2 m) is added and the

m xture is then stirred under reflux for 77 h. After cooling to room
tenperature, Ehenglkxg¢ure is concentrated to one half in vacuo, and then
adjusted frompH 13 to pH 7.5 using hydrochloric acid (20% ca. 80 nl),
MBK (0.6 1) is added and the m xture is readjusted to pH 7 using

hydrochl ori ¢ @gisdilc28.2[4-GametBofphenyliperapinASAE3- - e th6PAS-AifRGrondiiEly1t he

organi ¢ phase_.i s 125i4§ %ver.soqi#ﬁl?ultf at@ and. concentrated on a rotary
evapor at or t oP TV 34 PR ERA MR BTG 4B 818 0l ved in et hanol (500

m ) and concentrated, then again dissolved in ethanol (500 nm) and

concentr at ed, &8E§h§?o-%¥4[ (?—%&ilggxgé‘k?enpl)&ﬁerﬁz?& -&71?3&&%e¥%-5‘-§rlfﬂ%o%&ﬂﬁﬁ&hp 9

? '+t_§ ??g? fl ﬁorﬁfmwmwmfﬂmﬁw Peifl pasQuzi RSmiyture 3uifhp - Het%hoRy - is-
triffuoronet hykpRemH dce@nfridi(Ny Uraad Ybdiasa Phdtioxdke)( 3008 &€ triethad6ll, g7 .2 sn0ibt ai ned as
i?S&)ﬁgT é ph(é;(JS S(? l&rlug Bleﬁ}%{xrﬁge;? Izl)sotrlll(':eirll rs]grrédo ungcl%i Ze%)u;? ffort J}q‘lo rP?ét'er lc_lcl):;)"[igg (tg?cgor}r?d 2):
{8-fl uor o- 2- [ empBratvmed, ltbx yrpktereyis kpngenaed to dng/hilt Br fRupeindobhyn Sdjusted f | uor o-
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-5-
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)phenyl]-3,4-dihydroquinazolin-4-yl}acetate (esterification)

(#9-{8-Fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-(2-methoxy-5-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



met hyl ) phenyl ] - 3, 4- di hydr oqui nazol i n-4-yl }acetate (esterification)
({)-{8-Fluoro-2-

[ 4- (3- met hoxyphenyl ) pi perazin-1-yl]-3-(2-methoxy-5-trifluoromnethyl -

phenyl) -3, 4-di hydr oqui nazol i n-4-yl }acetic acid (148 g) is dissolved in

met hanol (1480 g), then concentrated sulfuric acid (21.5 m) is added. The
m xture is stirred wunder reflux for 6 h, then cool ed and concentrated in
vacuo to ca. one third of the 49 original volunme. 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 sodi um hydro- gencarbonate
solution (two tinmes 375 m, diluted withp 300 mM of water), dried over
sodi um sul fate and concentrated to give a foany residue. This is dissolved
twice in succession in ethanol (400 m each) and concentrated, and

subsequent |y &fgiuﬁﬂjvJ)leeVW@téa(AIfOOI’ml)lﬁld'\dlblﬁbrﬂﬂleﬁﬁhé 200in1Pareiatid€g &fen the t Ot @l  of

124 f th 8-f 4- th h
1 1- 5[ 2- et PRSP EP oS R AR F 12 SRy WP aeh aabm Ay re-
4-yl)acet at e gescarbumsteoiotiondtiveagmensd’amoly pihoes wib 308 mlcdmags)pdried exgrt o 81. 9%

of theory. H«Phgn( Hﬁgaaqgld]r)onceatratﬁd Jc@ i%e q‘f@am reﬁé@é“f%% 1? ghssolved twice in
(2S,39)-2,3-Bis[(4-neth enz(g%p? Esucm nlc acid - yl

(8-f 1 uor 0- 2- [ HEEHGpithe! a‘%i}ﬁﬁ apdy5enrentrajedy ang 5“‘?5299?@%6&?‘1 g1
(trifluoronme tduyd Jorpisenydidg er&raélmdg Inytdfgen Ajitad @2 024 eédmythy) (Bletotje3( 1: 1
salt)/crystal]i S ]
(25,39 3, 3 e BRI RRP R KIRLAEH kB PRI Bpteny s gparoquinotn
(8-fluoro-2- [ﬂyl(c@,etcﬁethq@lxy ob@zh@echyq )nmamgtpu?..sphd correspondlng to 81.9% of
-yl]-3-[2- net@@&¥ S-(trifluoromethyl)phenyl]-3, 4di hydr oqui nazoli n-
4-yl)acetate (1:1 salt) (123 g, -14.4%e.e.) is suspended in ethyl acetate
(861 m) and filtered, then (2S, 3S)-2, 3-bis[(4-nethyl benzoyl) oxy] succi nic

acid (82.5 g)uris @askdiesd 1): Fkaemxinyre is stirred at roomtenperature for 30
mn, then seeded with (2S, 3S)-2, 3-

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]-342-methoxy-5-(trifiuoromethyl)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§,3S5)-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-5-{trifluoromethyl)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 (2§,3S)-2,3-bis[(4-methylbenzoyl)-
oxy]succinic acid - methyl ({8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-
methoxy-S-{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



bi s[ (4- nmet hyl benzoyl ) oxy] succinic acid - nethyl

{8-fluoro-2-[4-(3-nmet hoxyphenyl)- piperazin-]
yl']-3-[2-nmethoxy-S-(trifluoromethyl)phenyl]-3,4di hydr oqui nazol i n4yl ) acet -
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

(2S, 35) -2, 3-bi s[ (4- net hyl benzoyl ) - oxy] succinic acid - nethyl
{8-fluoro-2-[4-(3-met hoxyphenyl ) pi perazin-1-yl]-3-[2-

met hoxy-5- (trifluoronethyl)phenyl]-3, 4-di hydroqui nazolin-4-yl)acetate (1:1
salt) (0.24 g). The suspension is stirred at RT for 1 week, cooled to 0-5C
and stirred for a further 3 h, the solggl is then collected by suction
filtration and washed with cold ................... so ethyl acetate
(0-10C, 4 x 40 m ). The crystals are dried at 45C for 18 h in the VDO using

entraining ni &thﬁ%&ate% heical xof .- ’I&e@ry@tfalstaﬁedr&abt 45% bhusSh @rbﬂﬁ'\v[%é ES Fa

solid, ~corres ondln 5.8% of t Sch

HCO4 OCN %Hl%ﬁltfﬁ gn. A\ wfﬁﬁbsw tﬁPF g?—i“ﬁj RPSESINH, H C
F Exanpl e 22 &k@ﬂmﬁhu@ﬁ@@ﬂ%ﬂ#kbaﬁ¢ [2 met hoxy-5- (trifluoronethyl)phenyl]
urea CF 3 N-N/

Scheme 7:
?H: FJ
Fa MecN_ i N i
©\ Pd(Ac), oleum Q\)/L /6 acstone &i&o O\CHJ
Q ! HAc H
Example 22

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

CF,
N N
H H S
F
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)phenyl]urea is thus obtained as a solid, corresponding to 86.4% of
theory.



HHF HC-O 2-Methoxy-5-trifluoronethyl phenyl isocyanate (1057.8 g) is
di ssolved in acetonitrile (4240 m ), then 2-fluoroaniline (540.8 g) is
added and rinsed with acetonitrile (50 m). The resulting clear solution is
stirred under reflux (ca. 82C) for 4 h, then seeded at ca. 78C and stirred
for ca. 15 mn. The suspension is cooled to 0OC, and the product is
collected by suction filtration and washed with acetonitrile (950 m,

cooled to 0-5C). The product is dried overnight at 45C in a vacuum dryi ng
oven using entraining nitrogen. A total of 1380.8 g of

N- (2-fl uorophenyl)-N -(2-nmethoxy-5- (trifluoronethyl)phenyl]urea is thus
obtained as a solid, corresponding to 86.4% of theory. 51 '"H NMR (500 MHz,
de-DVMSO): S = 9.36 (s, 1H, 9.04 (s, 1H, 8.55 (d, 1.7Hz, 1H), 8.17 (t,
8.2Hz, 1H), 7.33 (d, 8.5Hz, 1H), 7.20 - 7.26 (m 2H), 7.14 (t, 7.6Hz, 1H),

7.02 (m 1H) H ﬁMﬁZSdOSMH;}H); DIMS@) M §ARI r}E}59 PO§; iH) @153 (F 1320, {}()MTW +, 100% ;

gg'lt_gctl on; i 48MW Hﬂ)eﬁgﬁfé ZPF%HF&%)% V\Q’??‘H 01,&('17%&?%%% 3 pm

eluent A: (1.86, 3906 ¥bigped + 0.7 ml  of H3PO4) / 1 of water, eluent B:
acetonitrile; gradient: 0 mn 20%B, 40 mn 45%B, 50 mn 80%B, 65 mn 80%
B, flow 0.5 mM/mn; tenp.: 55C WV detection: 210 nm Exanple 23 Met hyl
(2E) - 3- { 3- f | uMdp CAPRES-pos)2mst BRI -BI)( t1P9%) uor onet hyl ) phenyl ] ani no} car bon-

yl )am no] phenyl }acrylate H3C 0

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 KH:PO, + 0.7 ml
of HsPO,) / 1 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-5-(trifluoromethyl)phenyl]amino}carbon-
yl)amino]phenyl}acrylate

HiC~g

N-(2-Fluorophenyl)-N'-[2-methoxy-5-(trifluoromethyl)phenyljurea  (0.225 kg) s
dissolved in acetic acid (6.75 I) and palladium 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-



FF OF NNHH F H30

N- ( 2- Fl uor ophenyl)-N -[ 2-met hoxy-5-(trifluoronethyl)phenyl]Jurea (0.225 kqQ)
is dissolved in acetic acid (6.75 1) and pall adium acetate (30.3 g) is
added. 65% ol eum (247.5 g) is then added and nethyl acrylate (90 g) is
subsequent |y added. The solu- tion is stirred at room tenperature overnight.
Subsequently, acetic acid (3740 g) is distilled off at ca. 30C and ca. 30
nmbar. Water (2.25 1) is added to the suspension and the mi xture is stirred
for ca. 1 hour. The product is collected by suction filtra 52 tion, washed
twice with water (0.5 1) and dried at 50C overnight in the vacuum drying
oven using entraining nitrogen. A total sof 210.3 g of nethyl
(2E)-3-(3-fluoro-2- |

[ 2- met hoxy-5-(trifluoronethyl)phenyl]am no)carbonyl)am no] phenyl )acayl ate is
t hus obt ai nedorﬂSwaahéjOﬂV\h& witlh Waes geed) ngl ded /2. 50°0 @fzerhtgaorrythetxldcﬁm (300
MHz, d6- DVBO) ; .73
(m 2H), 7. 33dre/mg Oérﬁ} usmké %ra(ngplg g&rgﬁ&ﬂ Q\%%all &%’193 grrie%é/‘_éfl) ﬂuor %9 (S
3H), 3.71 (s, [(([%H}'thwm(trWBOf()mﬂhﬂ)E@nﬂwn)O}caMW)mwmh@yl[t(GMHNH4)54] thtmflz 9

[(MtH) '] HPLGhtain&Y asa s6fd, 4ofdsPondifislol 7484 thddsy. 1100 wi th nul tiple wavel ength
det ection; colum: Phenonenex- Prodi gy ODS (3) 100A, 150 mfmmx 3 mm 3 pm

eluent A: (1.36 g KHZPO4 + 0.7 m H3PO4) / | of water, eluent B:
acet oni tril e; "HyNidi (80t MH@ deiDMSZ09% BY.146, hilin84%% B, 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+NH4)*]; 412.9 [(M+H)*]

HPLC : Rr = 46.4 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 KH,PO, + 0.7 ml

HsPO4) / 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.

Example 24

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

quinazolin-4-yl}acetate

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-



50 min 80%B, 65 mn 80%B;, flow 0.5 m/mn; tenp.: 55C, UV detection: 210
nm Exanpl e 24 Met hyl
(8-fluoro-3-[2-methoxy-5-(trifluoromethyl)phenyl]-2-o0xo0-1, 2, 3, 4-tetrahydro-
qui nazolin-4-yl) acetate 0 CH3 H3CQ OO N\ I CF3 NO H F Methyl
(2E)-3-(3-fluoro-2-[(([2-nmethoxy-5-(trifluoronethyl)phenyl]am no]carbon -

yl ) am no] phenyl }acrylate (50 g) is suspended in acetone (1.21) and

1, 8-diazobi 53 cyclo[5.4.0]undec-7-ene (3.7 g) is added. The suspension is
warnmed to reflux (ca. 56C) and stirred for 4 h. The resulting clear
solution is filtered warm through kiesel- guhr (5 g). The kieselguhr is
rinsed with warm acetone (100 m ). Subsenuently, acetone (550 g) is
distilled off. The resulting suspension is cooled to OC over the course of
3 h and stirred. The product is collected by suction filtration, washed
twice wth cokbacauode-7(ne (RY7)g) andddidi Bk aispetbionay evafmehto rdfluk ea. vacuum

?gy; Pgo%?g- j %ksgge?ﬁ%%rg@o? N9 THL L5 Q8N e sS10HEH is Rlterdd wrr® ufbu Bk
(trifluoromet &) (preenyig kipseggubr 1s, gngd avithe wamhyertetpul 108 Z6) i fubdeqprnthzet ate is

t hus obtai nedace@ae e@mog)nsdalsﬁwar&smedesngmtgq Yeid stdaegaxo oi@oWRhéBOO MHz,
d.-DVO): S = 1 ed hokd sy o S 3 (d
2J= 9.3, 1H) corlrsigf Cfm 5 rrc;dg %p Sc_t 1%coélect ysu7 1?511f11 ratlon2 jvasheg txglce 1H)
6.99-6.94 (nyith kebld abetdie (S0, mlR3nd-dBedat 4bM) pveBnigHt ifnsthe 3H)u,ur18dl41bg((3'¢n 3H), 2.81
(dd, 2J = 15'é"singzént?ai&ng’nitrogen. A total of 44.5g of methyl (8-fluoro-3-[2-methoxy-5-
(trifluoromethyl)phenyl]-2-0xo-1,2, 3,4-tetrahydroquinazolin-4-yljacetate is thus obtained

as a solid, corresponding to 89% of theory.

'H NMR (300 MHz, de-DMSO): 8§ = 9.73 (s, 1H), 7.72 (d, ¥ = 7.3, 1H), 7.71 (s, 1H),
7.33(d, 3/ =9.3, 1H), 7.15 (dd, ¥ = 9.6, 2] = 8.6, 1H), 7.01 (d, 2/ = 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, 3/ = 15.4, J = 5.8,
1H), 2.62 (dd, ¥ = 15.4, ¥y = 6.3, 1H) ppm;

MS (API-ES-pos.): m/z = 413 [(M+H)*, 100%)], 825 [(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 HsPOs) / | 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.



1H), 2.62 (dd, 2J= 15.4, 2J= 6.3, 1H) ppm M (API-ES-pos.): mz = 413

[ (MtH) +, 1009, 825 [(2MtH) ", 14%; HPLC : RT = 37.1 min. Instrunment: HP
1100 with rmultiple wavel ength detection; colum: Phenonenex- Prodigy ODS (3)
100A, 150 mMmmx 3 mm 3 pm eluent A (1.36 g of KHZPO4 + 0.7 m  of H3POQ4) /
1 of water, eluent B: acetonitrile; gradient: 0 mn 20% B, 40 mn 45% B, 50
mn 80%B, 65 mn 80%B; flow 0.5 m/mn; tenp.: 55C, Wdetection: 210 nm
54 Cainms: Method for the preparation of a conpound of fornula (1) R e
HOz RR r I N: RB RRENR(lI). N ~Ar Rs in which At represents
aryl, wherein aryl may be substituted with 1 to 3 substitu- ents, whereby
the substituents are sel ected independesd|ly of one an- other fromthe group
consi sting of alkyl, al koxy, fornyl, carboxy, al- kylcarbonyl,

al koxycarbonyl, trifluoronethyl, halogen, cyano, hy- droxy, am no,

al kyl am no, am nocarbonyl and nitro, Claims:

1. Method for the preparation of a compound of formula (I)

R1
IR
/"L R
. N N I
l></N\Ar

R5

w

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, formyl, 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,



wherein al kyl may be substituted with 1 to 3 substituents, whereby the
substituents are sel ected i ndependently of one another fromthe group

consi sting of hal ogen, am no, al kylam no, hydroxy and aryl, or two of the
substituents on the aryl, together with the carbon atons to which they are
bonded, forma 1, 3-di oxol ane, a cyclopentane ring or a cyclohexane ring and
an optionally present third substituent is se- |ected independently thereof
fromthe group nentioned, R represents hydrogen, am no, alkyl, alkoxy,

al kyl am no, al kylthio, cyano, halogen, nitro or trifluoronethyl, 55 Rz
represents hydrogen, alkyl, al koxy, alkylthio, cyano, halogen, nitro or
trifluoronethyl, R3 represents am no, abkyl, al koxy, alkylam no, alkylthio,
cyano, hal ogen, nitro, trifluoronmethyl, alkylsulfonyl or alkylam nosul fonyl
or one of the radicals R, R and R3 represents hydrogen, alkyl, al koxy,
cyano, hal ogen, R tr aemesentsidydtogero ritkyhylkogndikyhkioptyhas, Hagentigetoner with
the carbon atons to Wﬂh&ﬂo#@ﬁélare bonded, form a 1, 3-di oxol ane, a

cycl opentane ring or cycl ohéexane ring, R4 represents hydrogen or alkyl,
R5 represents hydrogen or alkyl or the radicals R and R5 in the piperazine

ring are bonded tgscar @ﬁ&eﬂ&%ﬁncd'arkyf kb Yaﬂ?Qﬁ%ﬁ{onglk?ﬁﬁB &Sr‘&?rhal% forma
net hyl ene bridge which 1s optional subst i met hyl groups,
nitro, tri oromethyl alkylsulfonyl or alkylammosulfonyl

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,
R’ represents hydrogen or alkyl
or

the radicals R* and R® in the piperazine ring are bonded to carbon atoms di-
rectly opposing each other and form a methylene bridge which is optionally

substituted with 1 to 2 methyl groups,

R® represents hydrogen, alkyl, alkoxy, alkylthio, formyl, carboxy, amino-
carbonyl, alkylcarbonyl, 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



R6 represents hydrogen, alkyl, al koxy, alkylthio, fornyl, carboxy, am no-

car bonyl, al kyl carbonyl, al koxycarbonyl, trifluoronethyl, halogen, cyano,
hydroxy or nitro, R7 represents hydrogen, al kyl, alkoxy, alkylthio, fornyl,
car boxy, al kyl car- bonyl, al koxycarbonyl, trifluoromethyl, halogen, cyano,
hydroxy or ni- tro 56 and Rs represents hydrogen, alkyl, al koxy, alkylthio,
fornyl, carboxy, alkylcar- bonyl, al koxycarbonyl, trifluoronethyl, hal ogen,
cyano, hydroxy or ni- tro, by hydrolysis of the ester of a conpound of
formula (Il1) O1 s R R ~0zRBR r NRB R"RENR4 (Il), N 5\VAf R
in which Ay R, R2Z, R, R, R6, R6, R and Rs have the neaning indicated
above, and RO represents C, -C4-al kyl, 36

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

Ar, R}, R? R3, RY, R, RS, R and R® have the meaning indicated above, and

R® represents C;-Cy-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 (III)




using a base or an acid, characterized in that the conpound of formula (I1)
is prepared by the reaction of a conpound of fornmula (I11) O R R ~OR s
R2 NJ: R R3 (IlIl), R NC 57 inwiich R, R2, R3, R6, R7 and RA have

t he neani ng i ndi cated above, and R represents G -C4-alkyl, in the presence
of a base with a conmpound of fornmula (I1V) HN~4 ~N~- (1V), e Ar R in
which Ar, R4 and R5 have the neani ng indicated above. 2. Method according to
claim1l1, characterized in that the conpound of forrmula (II11), as defined in
Claim1, is prepared by the reaction of a conmpound of for- mula (V) Ol e R

57
in which
R!, R%, R}, RS, R7 and R® have the meaning indicated above, and
R? represents C;-Cs-alkyl,
in the presence of a base

with a compound of formula (IV)

HN R*
/>N’ vy,
~

= Ar

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

2. Method according to claim 1, characterized in that the compound of formula
(IIT), as defined in Claim 1, is prepared by the reaction of a compound of for-
mula (V)

in which

R!, R%, RY, Ré, R’ and R® have the meaning indicated in Claim 1, and



ROz RAR ' NR3 (V), R6 HOin which Rl, R2, R, R6, R7 and RA have the
meaning indicated in CCaiml, and 58 RO represents C -C, -alkyl, with
phosphorus oxychl ori de, phosphorus trichloride 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- mula (VI) R B R2 R Br
"HR (VI), 6 HO in which R, Rz, R3, R, R and R8 have the neaning
indicated in Caim2, wth a conpound of formula O RO (IX),

58
R° represents C;-C,-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 1 R® (VD

in which
R, R?, R}, R, R7 and R® have the meaning indicated in Claim 2,

with a compound of formula

0

HZC\VU\O,RQ (IX),

in which
R® represents Ci-Cs-alkyl,

in the presence of a palladium catalyst and a base.



HC2 G in which RO represents C,-C,-alkyl, in the presence of a palladium
catal yst and a base. 59 4. Method according to claim?2, characterized in
that the conpound of formula (V), as defined in Claim2, is prepared by the
reaction of a conpound of for- nula (MI) R ge R2 71 HR3 (MIl), R6 HO
inwhich R, R, R3, R6, R and R8 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 palladiumcatal yst, an oxidizing agent and an acid to give a com
pound of formula (VIIl1) RO Rl gx RtR'™ HNg3 ( Ill). RHO in which R,
R2, R3, R6, R and R' have the nmeaning indicated in Caim2, and

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?, R3, Ré, 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?3, R, R7 and R® have the meaning indicated in Claim 2, and

R® represents C;-Cs-alkyl,



RO represents Cl-C4-alkyl, 60 and in the second stage with a base to give
conpound of fornmula (V). 5. Method according to one of clains 1 to 4,
characterized in that the conpound of formula (1) is (8-fl

uor o- 2- [ 4- ( 3- met hoxyphenyl ) pi perazin-1-yl]-3-[2-met hoxy-5 {trifl uoromneth-
yl ) phenyl ] - 3, 4-di hydr oqui nazol i n-4-yl }acetic acid 0 CH3 O/ N\ CF3 F
$NI)-,, N N O-CH the compound of fornmula (I1) is nethyl
(8-fluoro-2-[4-(3-nethoxyphenyl) pi perazin-1-yl]-3-[2-nmethoxy-5-(tri-

fl uoronet hyl ) phenyl ] -3, 4-di hydroqui nazolin-4-yl}acetate O CH3 H3C-O O N
CF3 N F N OCH3 the conpound of formula (111) is 61 nethyl

2-chl oro-8-fluoro-3- [2-methoxy-5-(trifbauoronethyl)phenyl]-3, 4-dihy-
droqui nazolin-4-yl) acetate 0 CH3

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

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

of formula () is

{8-fluoro-2-[43-methoxyphenyl)piperazin-1-yl]-3-2-methoxy-S<trifluorometh-
yDphenyl]-3,4-dihydroquinazolin-4-yl}acetic acid

N CF

//k
N N

F k/N 0

’

3

the compound of formula (II) is

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

the compound of formula (1II) is



NI CF3 H3$N~ 0~ C F the conpound of formula (TV) is

1- (3- met hoxyphenyl ) pi perazine HQ | 70~CH the conpound of formula (V) is
met hyl
{8-fluoro-3-[2-nethoxy-5-(trifluoronethyl)phenyl]-2-o0xo0-1,2,3,4-tetra-

hydr oqui nazol i n-4-yl) acetate OCH3 H3C-0 O/ N\ CF H3 NF the
conpound of forrmula (VI) is 62 N (2-brono-6-flu oroph e nyl)-N -

[ 2- met hoxy-5- (trifluoromethyl)phe nyl] urea CH3 BHN\ CF3 Nj~-" O/H F

61

methyl 2-chloro-8-fluoro-3-[2-methoxy-S-(trifluoromethyl)phenyl]-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-5-(trifluoromethyl)phenyl]-2-ox0-1,2,3,4-tetra-

hydroquinazolin-4-yljacetate

0 gH,
BBl
N CF,
o

F

!

the compound of formula (VI) is



t he conpound of forrmula (VI1) is N-(2-fluorophenyl)-N - [2-nethoxy-5-(triflu
oronethyl)ph e nyl] urea CH3 HN\ CF3 (?,N~. H F the conpound of formula
(Miii) is nethyl
(2E)-3-[3-fluoro-2-[([[2-nmethoxy-S-(trifluoronethyl)phenyl]am no)carb-

onyl )am no] phenyl)acrylate H3C 0O O F3 N NF HH O H3C and 63 the
conpound of fornmula (1X) is nethyl acrylate O H2C - ~CH3 6. Method for the
separation of the enantioners of (Cl-C4)-al kyl {8-fluoro-2-[4-

( 3- net hoxyphenyl ) pi perazin-1-yl]-3-[2-neth oxy-5-(trifluo

romet hyl ) phenyl ] -3, 4- di hydroqui nazolin-4-yl]acetate and the isolation of
(Cx-CA)-al kyl (S)-{8-fluoro- 62

2-[ 4- (3- met hoxyphenyl ) pi perazi n-1-yl]-3-[ 2-nmet hoxy-5-(trifluoronethyl)pha yl
- 3, 4-di hydroqui nazolin-4-yl[acetate, characterized in that the racemc

ester is N-(2-bromo-6-fluorophenyl)-N’-[2-methoxy-5-(trifluoromethyl)phenyljurea

I
0

Br jij\

1 CF,
N o
H
F

the compound of formula (VII) is

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

the compound of formula (VIII) is

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

HCx g

and



crystallized with (2S,3S)-2, 3-bis[(4-nethyl benzoyl)oxy]succinic acid. 7.

Met hyl (S)-(8-fluoro-2-[4-(3-nmethoxyphenyl)pi perazin-I-yl]-3-[2-nethoxy-5-
(trifluoromethyl)phenyl]-3, 4-di hydroqui nazol i n-4-yl }acetate
(25,3S)-2,3-bis[(4- nethyl benzoyl)oxy]succinic acid salt. 8 Method for the
racem zation of (Cl-C4)-alkyl (R)-{8-fluoro-2-[4-(3-

nmet hoxyphenyl ) pi perazi n-1-yl]-3-[2-nmet hoxy-5-(trifluoronethyl)phenyl]-3, 4-
di hydroqui nazol i n-4-yl }acetate, characterized in that in the first stage the
al kyl ester is hydrolysed to the acid, in the second stage the acid is

racem zed using sodi um net hoxi de or sodium ethoxide and in the third stage
the acid is again converted into the al k¥l ester. 64 9. Method for the
racem zation of (CGC4)-alkyl (R -(8-fluoro-2-[4-(3

met hoxyphenyl ) pi perazi n-1-yl ]-3-[2-net hoxy-5-(trifluoronethyl)phenyl]-3, 4-

di hydr oqui nazol i ntHde spimpaced aftferncdiacldriseri zed in that the al kyl ester is
reacted wwth a base in an inert solvent. 10. Conpound of forrmula (l111) RO R

Oe R RNa R I R(IlIl'), Rs NC in which
methyl acrylate

O

Hﬁ%/“\ O/CHs |

6. Method for the separation of the enantiomers of (Ci-Cs)-alkyl {8-fluoro-2-[4-
(3-methoxyphenyl)piperazin-1-yl}-3-[2-methoxy-5-{trifluoromethyl)phenylj-3,4-
dihydroquinazolin-4-yljacetate and the isolation of (C;-C4)-alkyl (S)-{8-fluoro-
2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-S-(trifluoromethyl)phenyl)-
3,4-dihydroquinazolin-4-yljacetate, characterized in that the racemic ester is

crystallized with (25,3S5)-2,3-bis[(4-methylbenzoyl)oxy]succinic acid.

7. Methyl  (§)-{8-fluoro-2-[4-(3-methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-S5-
(trifluoromethyl)phenyl]-3,4-dihydroquinazolin-4-yljacetate (2S,35)-2,3-bis[(4-
methylbenzoyl)oxy]succinic acid salt.

8. Method for the racemization of (Ci-Cy)-alkyl (R}8-fluoro-2-[4-(3-
methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-
dihydroquinazolin-4-yljacetate, characterized in that

in the first stage the alkyl ester is hydrolysed to the acid,

in the second stage the acid is racemized using sodium methoxide or sodium

ethoxide and

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



Rl1, R2, R3, R6, R and R8 have the neaning indicated in Claiml, and R9
represents C,-C4-al kyl. 11. Conpound according to Caim 10, characterized in
that the conpound is nethyl 2-chloro-8-fluoro-3-

[ 2-met hoxy-S-(trifluoronethyl)phenyl]-3, 4-dihy- droquinazolin-4-yl) acetate
OCH H3$W N\ CFR3 Cd F 65 12. Conpound of formula (V) RO R ~O3 Rz R
RT NR3 (V), R Hinwhich R, R, R, R, R and Rl have the neaning
indicated in CCaim1l, and R represents G -C4-al kyl. 13. Conpound accordi ng
to Caim12, characterized in that the conpound is nethyl
(8-fluoro-3-[2-nmethoxy-5-(trifluoromethyl)phenyl]-2-o0x0-1,2,3,4-tetra-

hydr oqui nazol in-4-yl) acetate O CH3 H3&0 0 / 11

9. Method for the racemization of (Ci-Cy)-alkyl (R)-{8-fluoro-2-[4-(3-
methoxyphenyl)piperazin-1-yl]-3-[2-methoxy-5-(trifluoromethyl)phenyl)]-3,4-
dihydroquinazolin-4-yljacetate, characterized in that

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

10.  Compound of formula (III)

in which

R!, R?, R}, R, R’ and R®have the meaning indicated in Claim 1, and

R’ represents C;-Cq-alkyl.

11.  Compound according to Claim 10, characterized in that the compound is

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

droquinazolin-4-yl}acetate



N~U\CF3 / NN\OH F

65

12. Compound of formula (V)

R (V)

in which

R, R?, R3, R, R” and R® have the meaning indicated in Claim 1, and

R® represents C;-Cs-alkyl.

13. Compound according to Claim 12, characterized in that the compound is

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

hydroquinazolin-4-yl}jacetate





