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Process for the preparation of compounds of the general formula (I)

o\\ S

3 (1

is a C;-Cg-alleyl grotyp or a C3-Cy-cycloalkyl ring,

characterized by at least one of the followg steps:

L.a). Alkylation of 4-nitrothiophenol in the présence of potassium carbonate in N-methyl-
pyrrolidinone (NMP) to give a nitrophenyl-syiphide of the formula (I-1)

SH X

O,N

where X is Br, Cl, I, 0-80,-CH; or O-S0,-(4-methylphenyl),
Lb). Oxidative amination of the nitrophenyl-sulphide of the formula (I-
protected nifrophenyl-sulphilimine of the formula (I~16)

Oxidizing agent /
S\R 4 Base
I e
O.N

to give a trifluoroacetate-
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Ic). Oxidation of the trifluoroacetate-protected nitrophenyl-sulphilimine of the formmla (I-10) to
give a trifluoroacetate-protected nitrophenyl-sulphoximine of the formula ( ¥-3) and subsequent

deprotection to give a nitrophenyl-suiphoximine of the formula (I-11)

to give triflucroacetate-protected anilino-sulphoximines of the formula (]-4-R) with an iron

doped palladium catalyst
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Lf).

Lg).

¢
Ho > + NN

CF3
O\\ //N O N CF3
S._4 0O NI
e — oy
3R 1-4R

Prepayation of (2R,3R)-3-(benzyloxy)butan-2-ol (I-5-A) in a two-stage process via

pyridinium R-toluenesulphonate in toluene and then a diisobutylaluminium hydride reduction

(2R,3R)-Butane-2,3-diol
I-5-A

Coupling of (I-5-A) with 2,4-dichloro-5-irifludgomethylpyrimidine to give 4-{[(2R,3R}-3-
(benzyloxy)butan-2-yl]oxy}-2-chloro-5-(triflucrowethyl)pyrimidine (I-7-A) with Li bases in

ethereal solvents

i-5-A

2,4-Dichloro-5-triflucromethylpyrimidine 7-A
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Lh). Preparation of benzenesulphonic acid salts of doubly protected anilino-pyrimidines of the
formula (I-8-R-BSA) by benzenesulphonic acid-catalysed coupling of (I-7-A) and (I-4-R)

CF
O 3
W ’/N%
= S':R4 @]
oA
HN
I-4-R
CF.

Ii). Cleaving off of the protective groups in Renzenesulphonic acid salts of doubly protected anilino-
pyrimidines of the formula (I-8-R-BSA) b\hydrogenation with palladium on activated carbon

and hydrogen in methanol, and also by treatm¥nt with potassium carbonate in methanol to give
compounds of the formula ()

N CF,
0\\ 4 %

O S"" s O SOH
R
A0

N/!§N

SEYVe

CF, :

1-8-R-BSA
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2. Process according to Claim 1,

where, in step Lb) 1,3-dibromo-5,5-dimethylhydantoin is used as oxidizing agent and

ifluoroacetamide is used as reagent.

Process according to Claim 1,

where, in'Xtep L.¢), the oxidation takes place with potassium peroxomonosulphate (Oxone®).

4, Process¥gceording to Claim I,

where, in step Ld), Yge nitrophenyl-sulphoximine of the formula (-11) is crystallized with (-+)-di-O-p-

toluoyl-D-tartaric acid\n acetonitrile or propionitrile.

5. Process according t0\Claim 1,

where, in step Lg), the lithium Dgse used is lithium hexamethyldisilazide and the ethereal solvent used

is tetrahydrofuran.
6. Intermediates of the formula (I-N)) and (I-10-A)
A X
N N CF
I I ?
O N\ Y
O,N O,N

1-10 I-10-A

where R*  is a C-Cg-alkyl group or a C;-C;-cycloalkyl ¥ng.

7.  Intermediates of the formula (¥-11-R), (I-11-A) and (1-11-A-

o, ,NH 0. ,NH
NS \/
O Orv
O,N O,N O,N
I-11-R I-11-A

where R*  is a C;-Cg-alkyl group or a C-Cy-cycloalkyl ring.
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Intermediates of the formula of the formula (I-3-R) and (1-3-A-R)

(I-3-R) (1-3-A-R)

where R* 1-Ce-alkyl group or a C3-Cy-cycloalkyl ring.

9. Salts of the formula (1N 1-R-D-Tol-Tart.) of .nitrophenyl'-sulphoximines of the formula (I-11-R)
with
(+)-di-O-p-toluoyl-D-tartari

acid and the salt of the formula (I-11-A-R-D-Tol-Tart.)

I-11-R-D-Tol-Tart I-11-A-R-D-Tol-Tart
where R'  is a C;-Cg-alkyl group or a C3-Cy-cycloalkyl ring.

10. Intermediates of the formula (I-8-R-BSA) and (I-8-A-R-BSA)

|-8-R-BSA I-8-A-R-BSA
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where R* is a C;-Cy-alkyl group or a C3-Cy-cycloalkyl ring,




Claims

1, A process for the preparation of a compound of general formula (I)

Q, NH
\V/.
%

/©/ N
HiN
A

OH
- 0/\/
in which
R*  isa C-Cs-alkyl group or a C3-Cy-cycloalkyl ring,
the process comprising at least one of the following steps:
L.a),  Alkylation of 4-nitrothiopheno! in the presence of potassium carbonate in N-

methyl-pyrrolidinone (NMP) to give a nitrophenyl-sulphide of formula (I-1)
X

SH ~pd
R
.
O,M 0N

: -1

where X is Br, Cl, I, 0-80,-CHj; or 0-80;-(4-methylphenyl),

Lb). Oxidalive amination of the nitrophenyl-sulphide of formula (I-1) to give a
trifluoroacetate-protected nitropheny!-sulphilimine of formula (I-10)

0
Oxidizing agent / NJI\CF3
Sa 4 Base 1l
/©/ v S gt
ON
O,N

1 110
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I.c). Oxidation of the trifluoroacetate-protected nitrophenyl-sulphilimine of formula (-
10) to give a trifluoroacetate-proiected nitrophenyl-sulphoximine of formula (I-3)

and subsequent deprotection to give a nitrophenyl-sulphoximine of formula (I-11)

L . H

N
ﬁ o O\ﬁ o 0\\//
o 1 e e oy
ON 10 ON 3 ON 1

I.d). Racemate cleavage of a nitrophenyl-sulphoximine of formula (I-11) with the help
of (+)-di-O-p-toluoyl-D-tartaric acid

O, NH
I Olu OH Q R

O , NH HO g 0 02N

I-11-R-D-Tol-Tart

I-11 (rac.}
_<CF3 0\\ . NH
\\S’/N S ’ R4
/@ " /©/
B ——
oN QN
1-3-R I-1-R

where the R enantiomer of the nitrophenyi-sulphoximine of formula (I-11-R) is
then released from the salts and the triflucroacetate protective group is inserted
again to form the R enantiomer of the wifluoroacetate-protected nitrophenyl-

sulphoximine of formula (I-3-R),
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Le).

Lg).

S. 4 O Y N
ON

Hydrogenation of trifluoroacetate-protected nitrophenyl-sulphoximines of formula
(I-3-R) to give trifluoroacetate-protected anilino-sulphoximines of formula (I-4-R)

with an iron-doped palladivm catalyst

CF,

0, N— o ~<CF3

“

_ H,N
-3-R 4R

Preparation of (2R,3R)-3-(benzyloxy)butan-2-ol (I-5-A) in a two-stage process via
(4R,5R)-4,5-dimethyl-2-phenyl-1,3-dioxolane (I-12-A), where the first stage is
carried out with pyridinium p-toluenesulphonate in foluene and then a
diisobutylaluminium hydride reduction takes place in toluene,

d_o

A OH 0y ° :
HO” Y 0
;. — oy

{2R,3R)-Butane-2,3-diol _
[-12-A 1-5-A

Coupling of (I-5-A) with 2,4-dichloro-5-trifluoromethylpyrimidine to give 4-
{[(2R,3R)-3-(benzyloxy)butan-2-yljoxy}-2-chloro-5-(trifluoromethyl)pyrimidine
(I-7-A) with Li bases in ethereal solvenis

. cl !
Hoj\g/o\/©+ NS Nj;m E \/@

Lh).

%C' L[//'Lo/:\./ °

CFs CF,
1-5-A I7-A
2.,4-Dichloro-5-triflucromethylpyrimidine
Preparation of benzenesulphonic acid salts of doubly protected anilino-pyrimidines
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of formula (I-8-R-BSA) by benzenesulphonic acid-catalysed coupling of (I-7-A)
and (I-4-R)

s, 0 SO,H
oy R4
Benzenesulphonic /@l
acid HN

| A

" 1-8-R-BSA

and/or
Li). Cleaving off of the protective groups in benzenesulphonic acid salts of doubly
protecied anilino-pyrimidines of formula (I-8-R-BSA) by hydrogenation with
palladium on activated carbon and hydrogen in methanol, and alse by treatment

with potassium carbonate in methanol to give compounds of the formula (I)
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2, A vprocess according to Claim 1, wherein in step Lb) 1,3-dibromo-5,5-

dimethylhydantoin is used as an oxidizing agent and trifluoroacetamide is used as a

reagent.

3. A process according to Claim 1, wherein in step Lc) oxidation takes place with

potassium peroxomonosulphate (Oxone®).
4, A process according to Claim 1, wherein in step 1.d) the nitrophenyl-sulphoximine
of formula (I-11) is crystallized with (+)-di-O-p-toluoyl-D-tartaric acid in acetonitrile or

propionitrile,

5. A process according to Claim 1, wherein in step Lg) the lithium base is lithium

hexamethyldisilazide and the ethereal solvent is tetrahiydrofuran,

6. An intermediate of formula (I-10) or (1-10-A)
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whereinR?  isa C3-Cy-cycloalkyl ring.

7. A salt of formula (I-11-R-D-Tol-Tart.,) or a salt of formula (I-1-A-R-D-Tol-
Tart.)

I-11-R-D-Tol-Tart I-11-A-R-D-Tol-Tatt

whereinR*  isa C-Cg-alkyl group ora C;-Cy-cycloalkyl ring.

8. An intermediate of formula (I-8-R-BSA) or (I-8-A-R-BSA)

QL SV
CF, : CF, :
I-8-R-BSA I-8-A-R-BSA




whereinR*  isa C,-Cs-alkyl group or a C3-Cs-cycloalkyl ring.

9, A compound of general formula (I)

Q. NH
N
Y

HN

A

Nl =N CH, 1)
=

in which
R* is a C;-Cg-alkyl group or a C3-Cy-cycloalkyl ring,

prepared by the process of any one of Claims 1 to 5.
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