Transl ator's Notes: The sentence begi nning on Gernman page 26, line 5
(English page 30, 7u line of text fromthe botton) and enconpassing a

di agram of three intermediate products is inconplete. The translation of
the term"Imnierung” (German page 28, |line 13) could not be found-in

avail abl e sources. It thus was rendered as "imnation" (English page 33,
line 6), since it is atermthat is simlar to "Amnierung," which
translates to "am nation."” Under Process Variant 1, there are no Exanpl es
1.26 and 1.27. Sul foximne-Substituted Pyrimdines as CDK- and/or VIFG-

| nhi bi t or $ranylater’s Noiesgiuct i on and Use as Pharnmceutical Agents This invention
reTates to sul foxi m ne-substituted pyrimdine derivatives, their process
for producti onThesemsinte begitring on Geman pagesth, tae § Oinglish pagerXa?T Hige ofar i ous

di seases. The cyclin-dependent kinases (cyclin-dependent kinase, CDK) are an
enzynme f gt fymithabottongaad anconifagsingadiagramef thied ineermedinte produotsad t he cel |
cycle and thus represents an especially advantageous target for the

devel opmeficodbletdral | i nhi bitory nol ecules. Selective inhibitors of the CDKs
-,an be used Tor the treatnent of cancer or other diseases that are caused

by disord i QL o Sea: & o
D e 0 LSk B Sk BB am250 paas 1

found in available sources. It thus was rendered as “imination” (English page 33, line 6),

since it is a term that is similar to “Aminierung,” which translates to “‘amination.”

Under Process Variant 1, there are no Examples 1.26 and 1.27.
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The cyclin-dependent kinases (cyclin-dependent kinase, CDK) are an enzyme
family that plays an important role in the regulation of the cell cycle and thus represents
an especially advantageous target for the development of small inhibitory molecules.
Selective inhibitors of the CDKs can be used for the treatment of cancer or other diseases
that are caused by disorders of cell proliferation.

Receptor tyrosine kinases and their ligands, which specifically regulate the
function of endothelial cells, are involved decisively in physiological as well as
pathogenic angiogenesis. The Vascular Endothelial Growth Factor (VEGF)/VEGE-
receptor system is of special importance here. In pathological situations, which are
accompanied by increased neovascularization, such as, e.g., tumor diseases, an increased
expression of angiogenic growth factors and their receptors was found. Inhibitors of the
VEGF/VEGEF receptor system can inhibit the build-up of a blood vessel system in the
tumor, thus separate the tumor from the oxygen and nutrient supply and thus inhibit
tumor growth.

Pyrimidines and analogs are already described as active ingredients, such as, for
example, the 2-anilino-pyrimidines as fungicides (DE 4029650) or substituted pyrimidine
derivatives for treatment of neurological or neurodegenerative diseases (WO 99/193035).

As CDK inhibitors, the most varied pyrimidine derivatives are described, for example,



CDKs were disclosed in WO 02/096888 and WD 03/ 7076437. Conpounds t hat
contain a phenyl sul fonam de group are known as inhibitors of the human
carboanhydrases (especially carboanhydrase-2) and are used as diuretics,
i.a., for treating glaucoma. The nitrogen atom and the oxygen atons of the
sul fonam de bind via hydrogen bridges to the =zinc2+ ion and the amno acid
Thr 199 in the active center of carboahhydrase-2 and thus block their
enzymatic function (A Casini, F. Abbate, A Scozzafava, C. T. Supuran,
Bloorganlc Med. Chem L. 2003, 1, 2759.3). An increase of the specificity of
the knownYis@oiimoyayEniditederyatives (WO WHL24B6) Riaminaet-isubstigricd paimidiieni t or y
properties with respect to the carboanhydrase could |lead to an inprovenent
of the ph&VRHH14335 )k phrinpasdPir 99/621 620 $-cyano-pyriraidines GWO0I2/@4429%i de ef f ect
spectrum Sul f oxi m nes, such as, for exanple, sulfonimdoyl-nodified

tri azol esamtinofyringdiaesd@60 OB 124&6)and 2 thiydrobdy-3N,N-diniethylamindfalporg, T. Wat anabe,
K. Oda, K. Tsujihara, Heterocycles 1998, 49, 181) or aryl al kyl sul f oxi m nes

as herbi chagidand 00/991@¢¢p (Shell International Research, Ger. P. 2 129
678) are describe s active i ngr edients. The object of this inventionis to
provi de comoUfisy ok gB 56 RBRARGTHbAGGLcRORARHSS . especially
a reduction of oan rase- I t1on, than known CDK

| nhi bi tor %DI(?!; were disclosed in WO 02/096888 and WO 03/7076437. Compounds that contain a
phenylsulfonamide group are known as inhibitors of the human carboanhydrases
(especially carboanhydrase-2) and are used as diuretics, i.a., for treating glaucoma. The
nitrogen atom and the oxygen atoms of the sulfonamide bind via hydrogen bridges to the
zinc™ ion and the amino acid Thr 199 in the active center of carboanhydrase-2 and thus
block their enzymatic function (A. Casini, F. Abbate, A. Scozzafava, C. T. Supuran,
Bioorganic. Med. Chem L. 2003, 1, 2759.3). An increase of the specificity of the known
CDK inhibitors by reduction or elimination of the inhibitory properties with respect to the
carboanhydrase could lead to an improvement of the pharmacological properties and an
alteration of the side effect spectrum.

Sulfoximines, such as, for example, sulfonimidoyl-modified triazoles as
fungicides (H. Kawanishi, H. Morirﬁoto, T. Nakano, T. Watanabe, K. Oda, K. Tsujihara,
Heterocycles 1998, 49, 181) or arylalkylsulfoximines as herbicides and pesticides (Shell
International Research, Ger. P. 2 129 678) are described as active ingredients.

The object of this invention is to provide compounds that exhibit better
pharmaceutical properties, especially a reduction of carboanhydrase-2 inhibition, than the

already known CDX inhibitors.



It was now found that conpounds of general formula (1) in which Q stands for
the group T#D*E IL/ G oder ,~-1 [or] D, E, G L, Mand T, in each case

i ndependently of one another, stand for carbon, oxygen, nitrogen or sulfur,
R stands for hydrogen, hal ogen, C -C6-alkyl, CF3, CN, nitro, or for the
group -COR8 or -0-C-C6-al kyl, R2 stands for hydrogen, or C -G o-al kyl,
C2- Cw al kenyl, C2-d o-al kinyl, C3- ClO3cycloallryl, aryl or heteroaryl that
is optionally substituted in one or nore places, in the same way or
differently, wi th hydroxy, halogen, d- C6-al koxy, am no, cyano,

Cl- C6- al kyl , -Imag api found3hatjicompgwids af geperal rm@R-(D1o- cycl oal kyl ,

Ci - C6- hydr oxyal kyl , C2- C6-al kenyl, C2-C6-al kinyl, G -C6-al koxy-Ct-C6-al kyl,
Ci - C6- al koxy- Ci - C6- al koxy-d - C6-al kyl
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Q stands for the group
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[or]

D, E, G,

L, M and T, in each case independently of one another, stand for carbon, oxygen,
nitrogen or sulfur,

R! stands for hydrogen, halogen, C,-Cs-alkyl, CF;, CN, nitro, or for the
group —~COR® or —0-C;-Cg-alkyl,

R? stands for hydrogen, or C-Cjg-alkyl, C;-Ci¢-alkenyl, C>-Cio-alkinyl, Cs-
Cio-cycloalkyl, aryl or heteroaryl that is optionally substituted in one or
more places, in the same way or differently, with hydroxy, halogen, C;-

Cs-alkoxy, amino, cyano, C-Cg-alkyl, -NH-(CH3),-Cs-C,o-cycloalkyl,



- NHC1- C6- al
C - Co- al kyl
het er oar yl ,

and -(CH2), - het eroaryl

cycl oal kyl

kyl, -N(C -C6-al kyl)2, G -C6-al kanoyl, -CONROR10, - CORS,
QAc, carboxy, aryl, heteroaryl, -(CH2), aryl, -(CH2), -

(CH2)n Rs, -(CH2)"PO3(Rs)2 or with the group -R6 or
NROR1, and the phenyl, C3-C o-cycloal kyl, aryl, heteroaryl, -(CH)"

phenyl -

-aryl

itself optionally can he substituted in one or nore
pl aces, in the sane way or differentlyt w th hal ogen,
C - C6- al koxy,

hydr oxy, C -C6-al kyl,
or with the group -CF3 or -OCF3, and the ring of C3-Clo-

nor e

and G -Cl-al kyl optionally can be interrupted by one or
ni trogen, oxygen an‘@ﬂ%‘o'gml?ﬂ@fyl’a@o%%yélﬁ%ﬂyé\?‘yb SerGeealkenyle ﬁ‘ﬁ%ta@ﬂnﬂy one or

nore -C(O groups in the rin

bonds can be cont ai¢elds-pikoxye 1-Csalkyl, X1 SisallenxyfarCoalkeyorCi-Sorbliad | or
group -NH or -N(G -C3-alkyl)- or X and R2 together forma C3-C o-cycl oal kyl
ring, which opti onalNHC eGnalkpnt¥Ca-Csatie)orCiHdsakineyb r CANRIR *arGORpt
can be substituted in one or nore places, in the sane way or differently,

wi t h hydroxy,

stands for

hydr oxy,

X

or

hal ogen, CF3, OCF3 or for the group - NROR3O0,
heteroaryl, phenyl-(CHz),-R®, (CH3),PO3(R®), or with the group —R® or

—NRng, and the phenyl, C3-Cp-cycloalkyl, aryl, heteroaryl, -(CH;),-aryl
and —{CH,)-heteroaryl itself optionally can be substituted in one or more
places, in the same way or differently, with halogen, hydroxy, C-Cs-alkyl,
Ci-Cg-alkoxy, or with the group —CF3 or —OCF;, and the ring of C3-Cyp-
cycloalkyl and C-Cg-alkyl optionally can be interrupted by one or more
nitrogen, oxygen and/or sulfur atoms and/or can be interrupted by one or
more —C(Q) groups in the ring and/or optionally one or more possible
double bonds can be contained in the ring,

stands for oxygen, sulfur, or for the group -NH- or -N(C,-C;-alkyl)-

X and R? together form a C3-Cyo-cycloalkyl ring, which optionally can contain

one or more heteroatoms and optionally can be substituted in one or more
places, in the same way or differently, with hydroxy, C,-Ce-alkyl, C,-Cs-
alkoxy, halogen or the group -NR°RY,

stands for hydroxy, halogen, CF3, OCF; or for the group ~NRR'®,

or for C,-Cg-alkyl, C;-Cs-cycloalkyl or Ci-Cg-alkoxy that is optionally
substituted in one or more places, in the same way or differently, with

halogen, hydroxy, C;-Cs-alkoxy or the group ~NR°R",

and/ or optionally one or nore possible double

for the

i onal |y

C, - Cac aCkylkylOAcoarbaiyk apgY heteflaBl,e(CHY),-aRE -QCIYP NROR10, R3



or for G -C6-al kyl, C3-C6-cycloal kyl or G -C6-al koxy that is optionally
substituted in one or nore places, in the sane way or differently, wth
hal ogen, hydroxy, G -C6-al koxy or the group -NROR10, 5 mstands for 0-4, R4
stands for hydrogen or for the group -CORs, NQ2, trinethylsilanyl (TM),
tert-butyl-di methylsilanyl (TBDMS), tert-butyl-diphenylsilanyl (TBDPS),
triethylsilanyl (TES) or -SO2R7 or for5C -Co-al kyl or C3-Cr-cycl oal kyl
that is optionally substituted in one or nore places, in the same way or
differently, with hydr oxy, hal ogen, Ct-0C6-al koxy, C-C6-alkylthio, cyano,
C3- Clo- cycl oal Ryl , andeferdr oxyal kyl , C2- C6- al kenyl, C2-C6-al ki nyl, Ci-
C6- al koxy-GCi - 06 aI kyl, Cl-C6-al koxy- C| C6- al koxy-Ct-C6-al kyl or with the
group - CONRORIR® - Cormds f@rgdrogaopato thelgROA-6 » NOantdgnettosilanyl (TMSal kyl
C2- C6- al kenyl, C2-C6-al kinyl or C3-Cto-cycloalkyl that is optionally
substituted in one ter-bupi-dirpéthysitanyl (TBDMS s tereburplydiptienyRilddye (EBDPS), Wi th
hydr oxy, C -C6-al koxy, C3-C o-cycl oal kyl, hal ogen or the group -NRRto or

triethylsilanyl (TES) or =SO,R’ or for C 1-Cio-alkyl or C;3-Cyg-cycloalkyl

that is optionally substituted in one or more places, in the same way or

differently, with hydroxy, halogen, C;-Cg-alkoxy, C,-C¢-alkylthio, cyano,

C;-Cyo-cycloalkyl, C,-Cs-hydroxyalkyl, C,-Cg-alkenyl, C,-Cs-alkinyl, C;-

Cs-alkoxy-C,-Cgalkyl, C,-Cg-alkoxy-C-Cs-alkoxy-C,-Cg-alkyl or with

the group -CONR’R'?, -COR?, -CF;, -OCF; or -NR°R'?,

R®  stands for C;-Cg-atkyl, C-Cg-alkenyl, C,-Cs-alkinyl or C3-Cjo-cycloalkyl

that is optionally substituted in one or more places, in the same way or

differently, with hydroxy, C-C¢-alkoxy, C3—Co—cycloalkyl, halogen or

the group ~-NR°R'?,

or

R* and R’ together can form a Cs-Cjq-cycloalkyl ring of group

whereby

V, W and Y, in each case independently of one another, stand for —-CH,-
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C;-Cg-alkyl, C;-Co-alkoxy or ~NR°R',

whereby C-Cyp-alkyl or C;-Cip-alkoxy also can be substituted in one or



R4 and R5 together can forma CS-Co-cycloal kyl ring of group -SSWAY)n
whereby V, Wand Y, in each case independently of one another, stand for
-CH2 that is optionally substituted in one or nore places, in the same way
or differently, with hydroxy, C-C o-alkyl, C-Co-al koxy or NROR10,
whereby Ct-Cto-alkyl or C-Cto-al koxy al so can be substituted in one or 6
nore places, in the sane way or differently, w th hydroxy, NRORLO or Ci-
Ci o- al koxy and/or can be interrupted by one or nore -C(O- groups in the
ring, and/or optionally one or nore double bonds can be conjajned in the
ring, R6 stands form%reﬂi%ﬁc@%b‘h sarge way ezxdigiprenid, svithdyaxyy v R was &h
optionally can contain one or nore heteroatons and optionally can be
substituted in one Cowrlkesyandiptaces, in the sane way or differently, with
hydroxy, C -C6-alkyl, C 1 -C6-alkoxy or halogen, R7 stands for C -C10-al kyl
or aryl that is optdanhalintgrmgudblyy angtoe thorer-O€H- groupsin éhe nigaemEor i n t he sane
way or differently, w th hal ogen, hydroxy, C-C6-alkyl,
optionally one or more double bonds can be contained in the ring,
RS stands for a heteroaryl or a C;-Cjg-cycloalkyl ring, which optionally can
contain one or more heteroatoms and optionally can be substituted in one
or more places, in the same way or differently, with hydroxy, C;-Cs-alkyl,
C,-Cg-alkoxy or halogen,
R’ stands for C;-Cio-alkyl or aryl that is optionally substituted in one or more
places, in the same way or differently, with halogen, hydroxy, C,-Cg-alkyl,
C,-Ce-alkoxy or with the group trimethylsilanyl (TMS) or -NR’R'®,
R® stands for hydrogen, C;-Cs-alkyl, hydroxy, C;-Cs-alkoxy, C;-Cs-alkylthio,
benzoxy or -NR°R",
R® and R'®, in each case independently of one ancther, stand for hydrogen, C;-Cs-
alkyl, C-Cg-alkoxy, hydroxy, hydroxy-C,-Cgs-alkyl, dihydroxy-C-Cs-
alkyl, phenyl, heteroaryl or for the group —(CHz)nNRng, -CNHNH; or
_NR9R10
or
R’ and R'? together form a C;-Co-cycloalkyl ring that optionally can be
interrupted by one or more nitrogen, oxygen and/or sulfur atoms and/or
can be interrupted by one or more —C(Q)- groups in the ring and/or

optionally one or more possible double bonds can be contained in the ring,

and



C - C6-al koxy or with the group trinethylsilanyl (TM5) or -NRORl, Rs
for hydrogen, d -C6-al kyl, hydroxy, d -GC6-al koxy, Cl-C6-alkylthio,
or -NROR10, R9 and R10, in each case independently of one another,

hydr ogen,

Cl- C6- al kyl, Ci-C6-al koxy, hydroxy, hydroxy-d -C6-al kyl,

di hydroxy-GC -C6- al kyl, phenyl, heteroaryl or for the group -(CH2)"

-CNI-INH2 or -NROR10O or R9 and R10 together forma C3-Cl0-cycl oal

that optionally can be interrupted by dne or nore nitrogen, oxygen and/ or

sul fur atons and/or can be interrupted by one or nore -C(O- group

ring and/or optionally_one or nore possible double bonds can be co
2Rd 7 Fendd £9rdes

in the ri

d 7 for 1-6, as well as their isoners,

ng,

di astereoners, epantionmers, and/or salts, are no longer able to inh

car boanhy & %elbas thir ispmets, distcreamens; ananfidmers ynd/oqisakts, aregipdpngsr ablséhde

ki nases
and t hus

and VEGF receptor tyrosine kinases already in the nanonol a
inhibig gartiopphydrases, whereby they simultaneously inhibit cyclin-dependent kinases

and VEGF receptor tyrosine kinases already in the nanomolar range and thus can inhibit
the proliferation of tumor cells and/or tumor angiogenesis.

Alkyl is defined in each case as a straight-chain or branched alkyl radical, such as,
for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
isopentyl, hexyl, heptyl, octyl, nonyl and decyl.

Alkoxy is defined in each case as a straight-chain or branched alkoxy radical,
such as, for example, methyloxy, ethyloxy, propyloxy, isopropyloxy, butyloxy,
isobutyloxy, sec-butyloxy, pentyloxy, isopentyloxy, hexyloxy, heptyloxy, octyloxy,
nonyloxy, decyloxy, undecyloxy or dodecyloxy.

Cycloalkyl is defined in each case as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and cycloheptyl.

Heterocycloalkyl stands for an alkyl ring that comprises 3-12 carbon atoms,
which instead of carbon contains one or more of the same or different heteroatoms, such
as, €.g., oxygen, sulfur or nitrogen.

As heterocycloalkyls, there can be mentioned, e.g.: oxiranyl, oxethanyl,
aziridinyl, azetidinyl, tetrahydrofuranyl, pyrrolidinyl, dioxolanyl, imidazolidinyl,
pyrazolidinyl, dioxanyl, piperidinyl, morpholinyl, dithianyl, thiomorpholinyl, piperazinyl,
trithianyl, quinuclidinyl, etc.

The ring systems, in which optionally one or more possible double bonds can be

contained in the ring, are defined as, for example, cycloalkenyls, such as cyclopropenyl,

st ands
benzoxy
stand for

NRIOR10,
kyl ring

s in the
nt ai ned

i bit
nt
r range



the proliferation of tunor cells and/or tunor angi ogenesis, Al kyl is defined
I n each case as a straight-chain or branched al kyl radical, such as, for
exanple, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

tert-butyl, pentyl, isopentyl, hexyl, heptyl, octyl, nonyl and decyl.
Al koxy is defined in each case as a straight-chain or branched al koxy
radi cal, such as, for exanple, nethyl®xy, ethyloxy, propyl oxy,

i sopropyl oxy, butyloxy, isobutyloxy, sec-butyloxy, pentyloxy, isopentyloxy,
hexyl oxy, heptyl oxy, octyl aoxy, .  .nony]oxy, decyloxy, undecyl oxy or
dodecy! oxwc?%vépﬂafmpepénﬁe%ic}?é'aanﬁls awﬁloga@tsnﬁswlm‘wdb? ﬁﬂﬁg? RS obut yl |

cyclopentyl, cyclohexyl and cycl oheptyl. Heterocycloal kyl stands for an

al kyl ri neprietheut bethie theadouble bpnd andiierthésingte bondshi ch i nst ead of carbon

contains one or nore of the same or different heteroatons, such as, e.g.

oxygen, sul f urHapgeniis deffred in dechivaseaas dlmpohe ahlosihs brarhiee or dimebe nent i oned,

e.g.: oxiranyl, oxethanyl, aziridinyl, azetidinyl, tetrahydrofuranyl,

pyrrolidinyl, Tihcalkdnghyubstitueritclaz o éathoyde straight-chai drdiratiched, therebin)fbr

pi peridinyl, norpholinyl, dithianyl, thionorpholinyl, piperazinyl,

trithi anybxanipie, MeCbilek iy radi®Care fiednt! V1, PYoPeRToyl, propdi2-Sf) baRikpAal |y one or
e

nor e possi bl e doubl e bonds can b
yl, but-1-en-2-yl, but-2-en-1-yl, but-2-en-2-yl, 2-methyl-prop-2-en-1-yl, 2-methyl-prop-

1-en-1-yl, but-1-en-3-yl, ethinyl, prop-1-in-1-yl, but-1-in-1-yl, but-2-in-1-yl, but-3-en-1-
yl, and allyl.

The aryl radical in each case has 6-12 carbon atoms, such as, for example,
naphthyl, biphenyl, and especially phenyl.

Heteroaryl is defined as a heteroaryl radical, which in each case can also be
benzocondensed. For example, thiophene, furan, oxazole, thiazole, imidazole, pyrazole,
triazole, thia-4H-pyrazole, and benzo derivatives thereof can be mentioned as 5-ring
heteroaromatic compounds, and pyridine, pyrimidine, triazine, quinoline, isoquinoline
and their benzocondensed derivatives can be mentioned as 6-ring heteroaromatic
compounds.

Isomers are defined as chemical compounds of the same summation formula but
different chemical structure. In general, constitutional isomers and stereoisomers are
distinguished.

Constitutional isomers have the same summation formula but are distinguished by
the way in which their atoms or groups of atoms are linked. These include functional

isomers, positional isomers, tautomers or valence isomers.



contained in the ring, are defined as, for exanple, cycloal kenyls, such as
cycl opropenyl, 8 cycl obutenyl, cycl opentenyl, cycl ohenenyl, or

cycl ohept enyl, whereby the |inkage can be <carried out both to the double
bond and to the single bonds. Hal ogen is defined in each case as fluorine,
chlorine, bromne or iodine. The al kenyl substituents are in each case
strai ght-chain or branched, whereby, for exanple, the follow ng radicals
are nmeant: vinyl, propen-I|-yl, propen-%-yl, but- 1 -en- | - yl,
but-1-en-2-yl, but-2-en-1-yl, but-2-en-2-yl, 2-nmethyl-prop-2-en-1-yl,
2-nethy|-prop-11-enr

-yl. but-l-en-3-yl thin L rop-L-insl-yl
ut -1 -1 n- ey IRl Neipolipet Ve g erhe SopdhintfconBi i) —fla B glso, o car i1
each case_has 6-12 carbon ato such as,, for exanple, napht , bi phenyl,
and especHEsHyS HHERFEon PEOSR oy % AEa@RSH §Y 55 AR ApugirAm SLINS cal v, ch
I n each case can al so be benzocondensed. For exanple, thiophene, furan,
oxazol e, BRM&zol e, inidazole, pyrazole, triazole, thia-4H pyrazole, and
benzo derivatives thereof can be nentioned as 5-ring heteroaronmatic
conpounds, andingenérdl, penfigoyationaldsomeers andi canformatiapal wohén ere disgoguishal. i ne  and
t heir benzocondensed derivatives can be nentioned as 6-ring heteroaromatic
conpounds Configurational isomers are stereoisomers that can be converted into one another only by
bond breaking. These include enantiomers, diastereomers and E/Z (cis/trans) isomers.
Enantiomers are stereoisomers that behave toward one another like image and
mirror image and do not have any symmetry plane. All stereoisomers that are not
enantiomers are referred to as diastereomers. E/Z (cis/trans) isomers of double bonds are
a special case.
Conformational isomers are stereoisomers that can be converted into one another
by the turning of single bonds.
To differentiate the types of isomerism from one another, see also the [UPAC
rules, Section E (Pure Appl. Chem. 45, 11-30, 1976).
If an acid group is included, the physiologically compatible salts of organic and
inorganic bases, such as, for example, the readily soluble alkali salts and earth-alkaline
salts, as well as N-methyl-glucamine, dimethyl-glucamine, ethyl-glucamine, lysine, 1,6-
hexadiamine, ethanclamine, glucosamine, sarcosine, serinol, tris-hydroxy-methyl-amino-
methane, aminopropanediol, Sovak base, and 1-amino-2,3,4-butanetriol, are suitable as
salts.
If a basic group is included, the physiologically compatible salts of organic and

inorganic acids, such as hydrochloric acid, sulfuric acid, phosphoric acid, citric acid, or

tartaric acid, i.a., are suitable.



| somers are defined as chem cal conmpounds of the sanme summation formnul a but
different chem cal structure. In general, constitutional isonmers and
stereoi sonmers are distinguished. Constitutional isoners have the sane
summation fornmula but are distinguished by the way in which their atons or
groups of atons are |linked. These include functional isoners, positional

i soners, tautoners or val ence isoners.09 In principle, stereoisoners have
the sane structure (constitution) - and thus also the same sumation
formula - but are distingui hed by the spatial arrangenent of the atons. In
general , confiﬁ%ﬁﬁ?@Bﬁ&W—?géﬁﬁ- léﬁ@“@éﬁf@ﬁﬂﬂ@]onal i soners are

di stingui shed. Configurational isoners are stereoi soners that can be
converted i ntoRQone g fardnl y by bond breaking. These include
enantionmers, diastereomers and E/Z (cis/trans) isoners. Enantioners are

st er eoi somers Rhat steridafor hydnegeny halogerg Sosatkyl,iGFs, CNamjtrosordor the groop | mage
and do not have any symmetry plane. Al stereoisoners that are not
enantioners are ref-@ORSdrtO-GsCHilkylf ereoners. E/ Z (cis/trans) isoners of
doubl e bonds are a special case. Conformational isonmers are stereoi soners

that can be cop¥er tsgghds Rirhy@dgerPat 0l -alkyl, C;-Cyo-alkenyl, C;-Cyo-alkinyl, Cs-
Cio-cycloalkyl, aryl or heteroaryl that is optionally substituted in one or
more places, in the same way or differently, with hydroxy, halogen, C;-
Cs-alkoxy, amino, cyano, Ci-Cg-alkyl, -NH-(CH,),-C3-Cio-cycloalkyl,
-C3-Cio-cycloalkyl, Ci-Cg-hydroxyalkyl, C;-C¢-alkenyl, C,-Cg-alkinyl, C;-
Ce¢-alkoxy-C-Cg-alkyl, C;-Cs-alkoxy-C;-Cg-alkoxy-C;-Cg-alkyl, -NHC-
Ce-alkyl, -N(C,-Cg-alkyl)s, C1-Ce-alkanoyl, -CONR’R'?, -COR?, C,-Ce-
alkylOAc, carboxy, aryl, heteroaryl, -(CH;),-aryl, -(CH;),-heteroaryl,
phenyl-(CHg)n-RB, -(CH:),PO3(R®); or with the group -R® or -NR°R,
and the phenyl, C;-C,¢-cycloalkyl, aryl, heteroaryl, -(CH;),-aryl and —
(CH;),-heteroaryl itself optionally can be substituted in one or more
places, in the same way or differently, with halogen, hydroxy, C,-Cs-alkyl,
C-Cg-alkoxy or with the group —CF; or —OCF;, and the ring of the C;-
Cio-cycloalkyl and the C,-C,p-alkyl optionally can be interrupted by one
or more nitrogen, oxygen and/or sulfur atoms and/or can be interrupted by
one or more —C(QO) groups in the ring and/or optionally one or more
possible double bonds can be contained in the ring,

X stands for oxygen, sulfur, or for the group —-NH-, or -N{C,;-C;-alkyl)-,

or



by the turning of single bonds. To differentiate the types of isonerismfrom
one anot her, see also the UPAC rules, Section E (Pure Appl. Chem 45,
11-30, 1976). If an acid group is included, the physiologically conpatible
salts of organic and inorganic bases, such as, for exanple, the readily
soluble alkali salts and earth-alkaline salts, as well as

N- net hyl - gl ucam ne, di nethyl -gl ucam né}] ethyl -glucami ne, |ysine, 1,6-
hexadi am ne, et hanol am ne, gl ucosam ne, sarcosine, serinol,

1 i n- 2.5 - B0 R PP o Gtk i ABIRN rnGpich OPdonalhg e STitbup | s

I ncl uded, the physiologically conpatible salts of organic and inorganic
aci ds, such as hydraséer Boreheterpgioms and entiopallycgag be sulosiigriest inonger moreci tri ¢
acid, or tartaric acid, La., are suitable. 10 Those conpounds of general
formula (1), in whipd#¢ces Qitbthadedsy.farCeaalkyl, CRTs-alkaxyd balogen ¢nthie ggep, hal ogen,
Cl-C6-al kyl, CF3, CN, nitro, or for the group -CORE or -O- G -C6-al kyl, R2
stands for hydrogenNR’R®- C10-al kyl, C2- C10-al kenyl, C2-C10-al ki nyl, C3-

R’ stands for hydroxy, halogen, CF;, OCF; or for the group —NRng,
or for C;-Cg-alkyl, C;3-Cq-cycloalkyl or C;-Cs-alkoxy that is optionally
substituted in one or more places, in the same way or differently, with
halogen, hydroxy, C,-Cs-alkoxy or the group —NR9R1°,

m stands for 0-4,

R? stands for hydrogen or for the group ~COR?, NO,, trimethylsilanyl (TMS),
tert-butyl-dimethylsilanyl (TBDMS), tert-butyl-diphenylsilanyl (TBDPS),
triethylsilanyl (TES) or for —SO,R’, or for C-Cio-alkyl or C3-Cyo-
cycloalkyl that is optionally substituted in one or more places, in the same
way or differently, with hydroxy, halogen, C,-Ces-alkoxy, C;-Cs-alkylthio,
cyano, C3-Cjo-cycloalkyl, C,-Cs-hydroxyalkyl, C;-Ce-alkenyl, C;-Cs-
alkinyl, C,-Cs-alkoxy-C,-Cs-alkyl, C;-Cs-alkoxy-C-Cg-alkoxy-C;-Ce-
alkyl or with the group -CONRQRIO, —CORS, -CF;, -OCF; or —NRng,

R® stands for C,-Cp-alkyl, C;-Cg-alkenyl, C;-Cs-alkinyl or C3-Cio-cycloalkyl
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C;-Cs-alkoxy, C3-Cio-cycloalkyl, halogen, or
the group —NR°R'?,

or

R* and R’ together can form a Cs-Cjg-cycloalkyl ring of the group



C 0-cycl oal kyl, aryl or heteroaryl that is optionally substituted in one or
nore places, in the same way or differently, wth hydroxy, halogen, Cr
C6- al koxy, am no, cyano, Cl-C6-al kyl, -NH (CH2)"-C3-Ci o-cycl oal kyl,
- C3-Gi o-cycl oal kyl, G -C6-hydroxyal kyl, C2-C6-al kenyl, C2-C6-al kinyl, d -
C6- al koxy- G - C6-al kyl, G -C6-al koxy-d - C6-al koxy-Ci - C6-al kyl, -NHCr
C6-al kyl, -N(C-C6-al kyl)2, CrCé6-al kanoayl, -CONR)R10, -CORR, C, - C6-
al kyl OAc, carboxy, aryl, heteroaryl, -(CHz)"-aryl, -(CHz)"-heteroaryl,
phenyl - (CHz).-Rs, -(CH2)" PO3(Rs)2 or with the group -R6 or -NROREO, and
t he phenyl, C3-C o-cycloal kyl, ary®, Netdroaryl, -(CH2)1l-aryl and -
(CHz)"-heteroaryl itself opti onall}\ﬁéan be,substituted in one or nore
pl aces, in the same way or different WW )n hal ogen, hydroxy, CrC6-al kyl,
Cl C6- al koxy or with the group -CF3 or -OCF3, and the ring of the C3-
C10-cycl oal kyl and the Cl1-Ci o-al kyl optionally can be interrupted by one or
nore nitrogen, oxyg‘lélPFrﬂ—‘rYd/or sul fur atons and/or can be interrupted by one
or nmore -C(O groups in the ring and/or optionally one or nore possible
doubl e bonds c¥nWraddonn edchease, mdepradenitiypf oxe snothredsstdnds farxfinthatial fur, or
for the group -NH, or -N(G -C3-al kyl)-, or

optionally substituted in one or more places, in the same way or

differently, with hydroxy, C,;-Cy¢-alkyl, C,-C;¢-alkoxy or -NRng,
whereby C;-Cjp-alkyl or Ci-Cjp-alkoxy also can be substituted in one or
more places, in the same way or differently, with hydroxy, -NR’R'®or C;-
Cio-alkoxy and/or

can be interrupted by one or more —C(Q)- groups in the ring, and/or
optionally one or more double bonds can be contained in the ring,

R® stands for a heteroaryl or a C;-C)g-cycloalkyl ring, which optionally can
contain one or more heteroatoms and optionally can be substituted in one
or more places, in the same way or differently, with hydroxy, C,-Cg-alkyl,
C-Cs-alkoxy or halogen,

R’ stands for C;-Cg-alkyl or aryl that is optionally substituted in one or more
places, in the same way or differently, with halogen, hydroxy, C;-Cs-alkyl,
or C,-Cg-alkoxy or with the group trimethylsilanyl (TMS) or -NR°R'°,

R® stands for hydrogen, C;-Cs-alkyl, hydroxy, C;-C¢-alkoxy, C;-Cs-alkylthio,
benzoxy or -NRng,

R’ and R, in each case independently of one another, stand for hydrogen,

C-Cg-alkyl, C,-Cg-alkoxy, hydroxy, hydroxy-C;-Ce-alkyl,



11 X and R2 together forma C3-Cl0-cycl oal kyl ring, which optionally can
contain one or nore heteroatons and optionally can be substituted in one or
nore places with hydroxy, Cl-C6-alkyl, Cl-C6-al koxy, hal ogen or the group
NRORlo , R3 stands for hydroxy, hal ogen, CF3, OCF3 or for the group NROR1O,
or for Cl-C6-al kyl, C3-C6-cycloallryl O Cl-C6-al koxy that is optionally
substituted in one or nore places, inlBhe same way or differently, with

hal ogen, hydroxy, Ct-C6-al koxy or the group -NROR10, m stands for 0-4, R4

f h f h yl (T
e e Pl e A o2
triethylsilanyl Eﬁ% l_y%g{ZR? or Cl-Cto-al kyl or C3-C10-
cycloal kyl that is tF h‘B‘s’tNIHfted in one or nore places, in the sane

way or differently, W|th hydroxy, hal ogen, Ct-C6-al koxy, C-C6- aI kyl t hi o,
cyano, C3-Cl-c9%cl oal kyl, C1-C6-hydroxyal kyl, C2-C6-alkenyl, C2-C6- alKkinyl,
Ct - C6- al koxy- Cl C6- aI kyI Cl- C6- al koxy- Ct - 06 al koxy- C1- C6-

R’ and R"® together form a C;-C g-cycloalkyl ring that optionally can be

interrupted by one or more nitrogen, oxygen and/or sulfur atoms and/or
can be interrupted by one or more —C(O)- groups in the ring and/or
optionally one or more possible double bonds can be contained in the ring,
and
n stands for 1-6,
as well as their isomers, diastereomers, enantiomers and/or salts,
are especially effective.
In addition, those compounds of general formula (I), in which
Q stands for phenyl,
R! stands for hydrogen, halogen, C,-Cs-alkyl, CF3, CN, nitro or for the group
—COR® or -0-C,-Cg-alkyl,
R? stands for hydrogen or for C,-Cip-alkyl, C,-Cjo-alkenyl, C»-Cjp-alkinyl,
C3-Co-cycloalkyl, aryl or heteroaryl that is optionally substituted in one or
more places, in the same way or differently, with hydroxy, halogen, C;-
Cg-alkoxy, amino, cyano, C;-Cg-alkyl, -NH-(CH;),-C;-C,¢-cycloalkyl,
-C3-Cyg-cycloalkyl, C;-Cg-hydroxyalkyl, Cy-Cs-alkenyl, C,-Cg-alkinyl, C;-
Cs-alkoxy-C,-Cg-alkyl, C;-Cs-alkoxy-C;-Cs-alkoxy-C;-Cs-alkyl, -NHC;-
Cg-alkyl, -N(C;-C-alkyl), C1-Cs-alkanoyl, -CONR’R', -COR?, C;-Cs-

alkylOAc, carboxy, aryl, heteroaryl, -(CH;),-aryl, -(CH,),-heteroaryl,



al kyl or with the

optionally substit
differently, with

group -NRRi O, or R4 and R5 together can forma Cs-Cl0-cycl oal kyl

group - CONROR10, -CORE, -CF3, -OCF3 or -NROR R5 stands
for -Ct-al kyl, C2-C6-al kenyl, C2-C6-alkinyl or C3-Ct-cycloalkyl that is

uted in one or nore places, in the same way or
hydr oxy, Ct-C6-al koxy, C3-Clo-cycloal kyl, hal ogen,

or the

ring of the

group 12 ,~-S-~, W'(Y)n whereby V, Wand Y, in each case, independently of
one anot her, stands for -CH2- that isldptionally substituted in one or nore
pl aces, in the sane way or differently, with hydroxy, G -Ct-alkyl,

LYo AP oLt Hheagomn o SR T

G - Cl-al koxy or -N
substituted in one
hydr oxy, -NROR1 or
-C(O- groups int

Cl- Clo-al koxy _and/or. can be interrupted by one or
dGEh,

hehepylnfy3-Canelialkyb gnildistareapylor€Heh-amd pad

be contained in the ring,

X

or

Xand

heteroaryl itself optionally can be substituted in one or more places, in the
same way or differently, with halogen, hydroxy, C,-Cs-alkyl, C,-C¢-
alkoxy, or with the group -CF; or -OCF;, and the ring of C3-Co-cycloalkyl
and C;-C¢-alkyl optionally can be interrupted by one or more nitrogen,
oxygen and/or sulfur atoms, and/or can be interrupted by one or more
-C(O)- groups in the ring, and/or optionally one or more possible double
bonds can be contained in the ring, |

stands for oxygen, sulfur, or for the group ~NH- or -N(C;-Cs-alkyl)-,

R? together form a C3-Cjg-cycloalkyl ring, which optionally can contain
one or more heteroatoms, and optionally can be substituted in one or more
places with hydroxy, C,-Cs-alkyl, C,-Cs-alkoxy, halogen or the group
NRR",
stands for hydroxy, halogen, CFs, OCF; or for the group -NR°R'? or for
C,-Cs-alkyl, Cs3-Cg-cycloalkyl or C;-Cs-alkoxy that is optionally
substituted in one or more places, in the same way or differently, with
halogen, hydroxy, C;-Cs-alkoxy or the group -NR°R"?,
stands for 0-2,
stands for hydrogen or for the group —COR®, NO,, trimethylsilanyl (TMS),
tert-butyl-dimethylsilanyl (TBDMS), teﬂ-Butyl-diphenylsilanyl (TBDPS),

triethylsilanyl (TES) or ~SO,R’,

nore

2 bonds can



R6 stands for a heteroaryl or a C3-C o-cycloal kyl ring, which optionally can
contain one or nore heteroatons and optionally can be substituted in one or
nore places, in the sane way or differently, wi th hydroxy, d -C6-alkyl,

Ci - C6- al koxy or hal ogen, R7 stands for Cl-Cl o-alkyl or aryl that is
optionally substituted in one or nore places, in the sane way or
differently, with hal ogen, hydroxy, Cl166-al kyl, or G -C6-al koxy or with the
group trimethylsilanyl (TMS) or NR9R10 Rs stands for hydrogen

Cl- C6-al kyl, hydr oxy, Cl- C6- al kox C6-al kyl t hi o, benzox -NROR10, R9
and Ri, in each cas¥ Ph@eﬁé)rﬂi]@ﬂﬁ @flo oirloaliorbthacis opienaly seksti Flogen
Ci-CG-aI kyl, G -C6-al koxy, droxy, hydroxy-d -C6-al kyl, 13

di hydr oxy- G - Cs-al kqﬂe,orm;ﬂ%cesmttm paeway tmdlffmnttthltghmrpxy,@ﬂﬂzém

NROR10, -CNHNH2 or -NROR O, or R9 and R10 together forma C3-d o-cycl oal kyl
ring that optional |§-Caalkbey,i(hi@Gralkybthed] ciymo 0DeCoreyoidalkyl Ci4(ggen, oxygen

and/ or sulfur atons and/or can be interrupted by one or nore -C(O - groups
in the ring and/ or hydroxyalkyl, C;-Ce-alkenyl, C,-Ce-alkinyl, C;-Ce-alkoxy-C;-Cg-alkyl,
C,-Cs-alkoxy-C -Cs-alkoxy-C;-Cg-alkyl or with the group -CONR’R®,
-COR?, -CF3, -OCF; or -NR’R",
R’ stands for C,-C¢-alkyl, C3-Ce-alkenyl, C;-Cs-alkinyl or C;-C)q-cycloalkyl
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C;-Cs-alkoxy, C;-Cio-cycloalkyl, halogen or the
group -NR’R!?,
or

R*and R® together can form a Cs-Cp-cycloalkyl ring of the group

V, W, and Y, in each case independently of one another, stand for —CHz- that is
optionally substituted in one or more places, in the same way or
differently, with hydroxy, C,-Cie-alkyl, C,-Cio-alkoxy or -NRR'?,
whereby C,-Cy-alkyl or C;-Cyp-alkoxy also can be substituted in one or
more places, in the same way or differently, with hydroxy, -NR’R'®or C;-
Cjo-alkoxy, and/or
can be interrupted by one or more —C(Q)- groups in the ring, and/or
optionally one or more double bonds can be contained in the ring,

RS stands for a heteroaryl or a C3-Cyo-cycloalkyl ring, which optionally can



optionally one or nore possible double bonds can be contained in the ring,
and n stands for 1-6, as well as their isoners, diastereoners, enantioners
and/or salts, are especially effective. In addition, those conpounds of
general formula (1), in which Q stands for phenyl, R stands for hydrogen,
hal ogen, G -C6-alkyl, CF3, CN, nitro or for the group -COR8 or
-OGC-C6-alkyl, R2 stands for hydrogerdéor for Cl-C o-al kyl, C2-G o-al kenyl,
C2- G o-al kinyl, C3-Clo-cycloalkyl, aryl or heteroaryl that is optionally
substituted in one or nore places, in the same way or differently, with
hydr oxy, hal ogen, §ontaitsong 9(6‘9@*'6 ﬁﬁ’i"ﬁ'&?mscﬁﬂﬂrﬂﬁm’@li—y@@ ke pypstituted in one
-NH (CH2) n- C3-Ci o-cycl oal kyl, -C3-Ci o-cycl oal kyl, G -C6-hydroxyal kyl ,
C2- Cs-al kenyl, C2- G8-Tedrkplages, inche sanee wayendjffeentts wathiytroxy, Ci-Cs-alkyl,
C1- C6- al koxy-O C6- al koxy-Ci - C6-al kyl, -NHC - C6-al kyl, -N(G -C6-al kyl) 2,
G - C6- al kanoyl , - CODRARARoxy GGREge; -C6- al kyl OAc, car boxy, aryl, hetemaryl,
-(CH2), aryl, -(CH2), heteroaryl, 14
R’ stands for C,-C,g-aryl or aryl that is optionally substituted in one or more
places, in the same way or differently, with halogen, hydroxy, C,-Cg-alkyl,
C;-Cs-alkoxy or with the group trimethylsilanyl (TMS) or -NR°R'?,
R® stands for hydrogen, C;-Cg-alkyl, hydroxy, C,-Cs-alkoxy, C;-Cs-alkylthio,
benzoxy or -NR°R'®,
R’ and R, in each case independently of one another, stand for hydrogen, C,-Cs-
alkyl, C;-Cs-alkoxy, hydroxy, hydroxy-C;-Cg-alkyl, dihydroxy-C,-Cs-
alkyl, phenyl, heteroaryl or for the group «(CH,),NR°R'®, -CNHNH, or
_NRQRIO
or
R’ and R'° together form a C3-Cyp-cycloalkyl ring, which optionally can be
interrupted by one or more nitrogen, oxygen and/or sulfur atoms and/or
can be interrupted by one or more —C(O)- groups in the ring and/or
optionally one or more possible double bonds can be contained in the ring,
and
n stands for 1-6,
as well as their isomers, diastereomers, enantiomers and/or salts,
are especially effective.

In particular, those compounds of general formula (I) in which

Q stands for phenyl,



phenyl - (CH2)"-R8, -(CH2)" PO3(R8)2 or with the group -R6 or -NROR10, and
phenyl, C3-Co-cycloal kyl, aryl, heteroaryl, -(CH2)n-aryl and -(CH2)n
heteroaryl itself optionally can be substituted in one or nore places, in
the sanme way or differently, with hal ogen, hydroxy, d-C6-alkyl, d -C6-

al koxy, or with the group -CF3 or -OCF3, and the ring of C3-Cl10-cycl oal kyl
and &t-C o-alkyl optionally can be inférrupted by one or nore nitrogen,
oxygen and/or sulfur atonms, and/or can be interrupted by one or nore -C(O)-

groups in the 4ing, a d(.fo tiopall e possi bl e double bonds can
be contained in t hégtﬂnﬁ‘?] ,r%yﬁggﬂ‘nﬁgmg%‘r eg‘il)@%ﬁ?eﬁm fur, or for the group -NH
or N(Cl1-C3-al kyl) -, r X an her. forma C3--C o-cycl oal kyl ring,
whi ch optional'ty céf?“a‘ﬁ)if?{ﬁ"&q‘?'%i g%‘%tﬁ?lgl bewt B'é]E‘ES?FE?WgWH%"BBP?%ﬁYI y can be
substituted in one or nore, places wth hydroxy, G -GC6-alkyl, G -C6-al koxy,
hal ogen or the growpbstitweebigone s moreplaces i therspmevay or diffesendly, witk3, OCF3 or
for the group -NROR1O or for G -C6-al kyl, C3-C6-cycloal kyl or d -C6-al koxy
that is optionally hydwhgiliadagesd iOs-adkd, Gr-Ceralkexy lCadessalkingl drivethsthere way or
differently, with
group -COR®,
X stands for oxygen, sulfur or for the group -NH-,
R’ stands for halogen, hydroxy or C;-C¢-alkyl or C;-Cs-alkoxy that is
optionally substituted in one or more places with halogen or hydroxy,
m stands for 0 - 2,
R stands for hydrogen or for the group NO3, —CO-RB, -SO;R’ or for C;-Cio-
alkyl that is optionally substituted in one or more places, in the same way
or differently, with halogen or hydroxy,
R’ stands for C;-Cj¢-alkyl or C3-Cyo-cycloalkyl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy or Cs-
C]o-CyCloalkyl,

or

R* and R’ together can form a Cs-Cg-cycloalkyl ring of the group

V, W and Y, in each case independently of one another, stand for —CH>- that is
optionally substituted in one or more places, in the same way or
differently, with hydroxy, C,-Cyp-alkyl, C1-Cio-alkoxy or -NR’R',

whereby C;-Cj¢-alkyl or C;-C)¢-alkoxy also can be substituted in one or




hal ogen, hydroxy, G C6-al koxy or the group -NROR1O, m stands for 0-2, R4
stands for hydrogen or for the group -COR8, N2, trinmethylsilanyl (TMS),
tert-butyl-dinmethylsilanyl (TBDMS), tert-butyl-di phenylsilanyl (TBDPS),
triethylsilanyl (TES) or -SO02R7, 15 or for C-Cto-al kyl or C3-d o-cycl oal kyl
that is optionally substituted in one or nore places, in the sanme way or
differently, with hydroxy, halogen, &-C6-alkoxy, d-GC6-al kylthio, cyano,
C3- Cto-cyci oal kyl, C1-C6- hydroxyal kyll® C2- C6-al kenyl, Cz- C6-al ki nyl,

Ct - C6- al koxy-Ci - C6-al kyl, Ct-C6-al koxy-Ci -C6-al koxy-Ct-C6-al kyl or with the

group -CONRORto -CORs, ,-CF3, .- OCEF3 or -NRIR' K R5 .stands f G - Ci, 0- al kyl

C2- G- al kenyl , C2- CBOKIRMACKS 1 e Spme way ords oeﬁfl}%ﬂ‘th%ﬁé?"yr 's“?%g&i?f%am y

substituted in one &r r@%‘eeg ces, in the sane way or differently, with
oxyp;AReRY

hydroxy, G -C6-al k Stycl oal kyl , hal ogen or the group -NRORto or

R4 and R5 together can forma C5-Cto-cycloal kyl ring of the group
can be interrupted by one or more —C(O)- groups in the ring and/or

optionally one or more double bonds can be contained in the ring,

R’ stands for C;-Cj¢-alkyl that is optionally substituted in one or more places,
in the same way or differently, with the group trimethylsilanyl (TMS),

R® stands for hydrogen, C,-Cs-alkyl, C,-Cs-alkoxy or Ci-Cg-cycloalkyl,
which optionally can be substituted in one or more places with C;-Cq-
alkyl,

n stands for 1,

as well as their isomers, diastereomers, enantiomers and/or salts,
are effective.

In addition, those compounds of general formula (I}, in which

Q stands for phenyl,

R' stands for hydrogen or halogen,

R? stands for C-Cg-alkyl, C3-C,¢-alkinyl or aryl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy,
halogen, C;-Cg-alkyl, Ci-C¢-alkoxy, C,-Cs-alkinyl or with the group
-COR’,

X stands for oxygen, sulfur or for the group -NH-,

R’ stands for halogen or C,-Cg-alkyl or C,-Cs-alkoxy that is optionally
substituted in one or more places with halogen,

m stands for 0-2,



0 NV Wwhereby V, W and Y, in each case independently of one anot her,
stand for -CHZ- that is optionally substituted in one or nore places, in
the sane way or differently, with hydroxy, G -d o-al kyl, C-Co-al koxy or
-NROR10, whereby ¢ -G o-alkyl or C-Co-al koxy al so can be substituted in
one or nore places, in the sanme way or differently, with hydroxy, -NRORLO
or Ct- Cto-al koxy, ‘and/ or can be intedgupted by one or nore -C(O - groups in
the ring, and/or optionally one or nore double bonds can be contained in
the ring, R6 stands for a het eroa:%'l? or a C3-Cto-cl¥8cl oal Kyl ring, which
optional ly carR16 ctavdafas hydregar orfor e geoue N ohO;R ar¥OBpor EndhiGocan be

substituted in one or nore places, in the sanme way or differently, with
hydr oxy, G -C6-al kyllkyl, Cl - C6- al koxy or hal ogen, R7 stands for C -Cl0-aryl or
aryl that is optionally substituted in one or nore places, in the sane way
or differentlyR® w tdmundafadiC -alkat aG:-CGicydbalkyliydt is opfionlfy subktinggdor wit h
the group trinethylsilanyl (TMS) or -NRIORLO,
in one or more places, in the same way or differently, with hydroxy or Cs-
Co-cycloatkyl,
R’ stands for C;-C,¢-alkyl that is optionally substituted in one or more places,
in the same way or differently, with the group trimethylsilanyl (TMS),
R® stands for hydrogen, C,;-Cg-alkyl, C,;-Cs-alkoxy or C3-Cq-cycloalkyl,
which optionally can be substituted in one or more places with C;-Cs-
alkyl,
as well as their isomers, diasterecomers, enantiomers and/or salts,
are especially effective.
In addition, specially selected compounds of general formula (I) are those in
which
Q stands for phenyl,
R' stands for hydrogen or halogen,
R?  stands for Ci-Cjp-alkyl, C,-Cjg-alkinyl or aryl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy,
halogen, methy!, methoxy, ethinyl or with the group —COH or -COCHj,
X stands for oxygen, sulfur or for the group —-NH-,
R stands for halogen, methyl, methoxy or —CF3,

m stands for 0-2,

R? stands for hydrogen, methyl or for the group NO,, -COOC,H; or



R8 stands for hydrogen, G -C6-al kyl, hydroxy, G -C6-al koxy, G -C6-al kylthio,
benzoxy or -NROR30, R9 and R10, in each case independently of one another,
stand for hydrogen, Cl-C6- alkyl, d-C6-al koxy, hydroxy,

hydr oxy- CE- C6- al kyl , di hydroxy-C -C6- al kyl, phenyl, heteroaryl or for the
group -(CH2)"NROR10, -CNHNH2 or -NRORIo , or R9 and R10 together form a
C3- Clo-cycl oal kyl ring, which optional2ly can be interrupted by one or nore
nitrogen, oxygen and/or sulfur atonms and/or can be interrupted by one or
nore -C(O - groups in the ring and/or optionally one or nore possible

doubl e bonds can be Xkt 1'ﬁgﬁgﬁ)ﬂ= the ring, and n stands for |-6, as well as
their isoners, diasteregners, enantioners and/or salts, are especially

ef fective. |n Rartigandafor methdected gyslontepyl fycdensatvhl-(GHzentlapropyl ot n which Q

stands for phenyl,
hydroxyethyl,

as well as their isomers, diastereomers, enantiomers and/or salts,

The compounds according to the invention essentially inhibit cyclin-dependent
kinases, upon which their action is based, for example, against cancer, such as solid
tumors and leukemia; auto-immune diseases, such as psoriasis, alopecia and multiple
sclerosis; chemotherapy agent-induced alopecia and mucositis; cardiovascular diseases,
such as stenoses, arterioscleroses and restenoses; infectious diseases, such as, e.g., those
caused by unicellular parasites, such as trypanosoma, toxoplasma or plasmodium, or
those caused by fungi; nephrological diseases, such as, €.g., glomerulonephritis; chronic
neurodegenerative diseases, such as Huntington's disease, amyotrophic lateral sclerosis,
Parkinson's disease, AIDS dementia and Alzheimer's disease; acute neurodegenerative
diseases, such as ischemias of the brain and neurotraumas; and viral infections, such as,
e.g., cytomegalic infections, herpes, hepatitis B and C, and HIV diseases.

The eukaryotic cell division cycle ensures the duplication of the genome and its
distribution to the daughter cells by passing through a coordinated and regulated
sequence of events. The cell cycle is divided into four successive phases: the G1 phase
represents the time before the DNA replication, in which the cell grows and is sensitive to
external stimuli. In the S phase, the cell replicates its DNA, and in the G2 phase,
preparations are made for entry into mitosis. In mitosis (M phase), the replicated DNA

separates, and cell division is complete.



17 R stands for hydrogen, halogen, CN, NO2 or CF3, R2 stands for
Cl- C10-al kyl, C2-d o-al kinyl, aryl or heteroaryl that is optionally

substituted in one or nore places, in the same way or differently, with
hal ogen, G -C6-al kyl, C1-C6-al koxy, C2-C6-alkinyl or with the
sul fur or for the group -NH, R3 stands
for hal ogen, hydroxy or Ct-C6-al kyl or1Ct-C6-al koxy that is optionally

hydr oxy,

group -CORs, X stands for oxygen,

substituted in one or nore places with hal ogen or hydroxy, mstands for

2, R4 stands for hydrogen or for thm&rou NC2, -CO R3, -SO02R7 or for
Q-Co- al kyl Thegycla-depsodentkinagesd(

sane way

) eeratly phsesing/thseonimsldnasesices,

0 -

in the

or differently, with hal ogen or hydroxy, R5 stands for C| Cm al kyl
or C3- CEowbgssi raetheys reghize the bindptg ddnaly¢lin (Clybsasiatragudatoryi subunitin@rdendore pl aces,
in the sane way or differently, with hydroxy or C3- Clo-cycl oal kyl,
and R5 t ogetntenctivare, fidvenha celbththghalycdctialyldy] Different@DEKAGYc paidsidre active

in the various phases of the cell cycle. CDK/Cyc pairs that are important to the basic
function of the cell cycle are, for example, CDK4(6)/CycD, CDK2/CycE, CDK2/CycA,
CDK1/CycA and CDK1/CycB. Some members of the CDK enzyme family have a
regulatory function by influencing the activity of the above-mentioned cell cycle CDKs,
while no specific function could be associated with other members of the CDK enzyme
family. One of the latter, CDKS, is distinguished in that it has an atypical regulatory
subunit (p35) that deviates from the cyclins, and its activity is highest in the brain.

The entry into the cell cycle and the passage through the "restriction points,"”
which marks the independence of a cell from further growth signals for the completion of
the cell division that has begun, are controlled by the activity of the CDK4(6)/CycD and
CDK2/CycE complexes. The essential substrate of these CDK complexes is the
retinoblastoma protein (Rb), the product of the retinoblastoma tumor suppressor gene.
Rb is a transcriptional co-repressor protein. In addition to other, still largely little
understood mechanisms, Rb binds and inactivates transcription factors of the E2F type
and forms transcriptional repressor complexes with histone-deacetylases (HDAC)
{Zhang, H. S. er al. (2000). Exit from G1 and S Phase of the Cell Cycle is Regulated by
Repressor Complexes Containing HDAC-Rb-hSWI/SNF and Rb-hSWI/SNF. Cell 101,
79-89). By the phosphorylation of Rb by CDKs, bonded E2F transcription factors are
released and result in transcriptional activation of genes, whose products are required for

the DNA synthesis and the progression through the S-phase. In addition, the Rb-

or

R4



whereby V, Wand Y, in each case independently of one another, stand for
-CH2- that is optionally substituted in one or nore places, in the sane way
or differently, with hydroxy, C-Cto-al kyl, Cl-d o-al koxy or -NROR o,
whereby Ct-Cto-al kyl or Cl-Cto-al koxy al so can be substituted in one or 18
nore places, in the sane way or differently, wth hydroxy, -NROR1O or C -

C, o-al koxy and/or can be interrupted B$ one or nore -C(O - groups in the
ring and/ or optionally one or nore doubl e bonds can be contained in the

ring, R7 stands for al k at nal |y bstltuted in one or
more pl ac@%ﬂsphqfh'a'ewbbwﬁ@ @%}rﬂé@m@ &ﬁvﬁ wi*&jﬁ Jugvhich
trinethylsilanyl (TM5), R$ stands for ?/dro gen, O -GC6-al kyl, C, -C6-al koxy or
C3- C6- cy chdskitiqual genesaie astivaindi Japhesphenylagien e{Rl by CIKesds F‘H’Wtedras nore pl aces

with C -C6- alkyl, n stands for 1, as well as their isomers, diastereoners,
enant i onmeeguigahat u:rexsaebdﬁrg the &em*ietﬁqumirits/.é ,For the progression through the S-phase

and its completion, the activity of the CDK2/CycE and CDK2/CycA complexes is
necessary, e.g., the activity of the transcription factors of the E2F type is turned off by
means of phosphorylation by CDK2/CycA as soon as the cells are entered into the S-
phase. After replication of DNA is complete, the CDK1 in the complex with CycA or
CycB controls the entry into and the passage through phases G2 and M (Fig. 1).

According to the extraordinary importance of the cell-division cycle, the passage
through the cycle is strictly regulated and controlled. The enzymes that are necessary for
the progression through the cycle must be activated at the correct time and are also turned
off again as soon as the corresponding phase is passed. Corresponding control points
("checkpoints") stop the progression through the cell cycle if DNA damage is detected, or
the DNA replication or the creation of the spindle device is not yet completed.

The activity of the CDKs is controlled directly by various mechanisms, such as
synthesis and degradation of cyclins, complexing of the CDKs with the corresponding
cyclins, phosphorylation and dephosphorylation of regulatory threonine and tyrosine
radicals, and the binding of natural inhibitory proteins. While the amount of protein of
the CDKs in a proliferating cell is relatively constant, the amount of the individual
cyclins oscillates with the passage through the cycle. Thus, for example, the expression
of CycD during the early G1 phase is stimulated by growth factors, and the expression of
CycE is induced after the "restriction points” are exceeded by the activation of the

transcription factors of the E2F type. The cyclins themselves are degraded by the



In addition, those conmpounds of general formula (1), in which Q stands for
phenyl, R stands for hydrogen or hal ogen, R2 stands for C, -C, o-alkyl,
C2- Co-al kinyl or aryl that is optionally substituted in one or nore places,
in the sane way or differently, with hydroxy, halogen, C C6-alkyl,
C, - C6- al koxy, C2-C6-alkinyl or with the group -CORs, X stands for oxygen,
sul fur or for the group -NH, R3 stand3 for hal ogen or G -C6-al kyl or
Cl - C6-al koxy that is optionally substituted in one or nore places with
hal ogen, mstands for 0-2, 19 R4 stands for_ hydrogen or for the group NOZ,
-CO R5, - Wagwtingpediaipd repteplysis.aprijyatingandsinggtiyatingphospharylationsiggulase the
C3-CG o-cycloal kyl that is optionally substituted in one or nore places, in
the same eriyities ofithe (d¥exn foryexampleiphbspliorylage GCPKativaing kinest0{IAKH), R7 st ands
for Ct-Cto-alkyl that is optionally substituted in one or nore places,

Thr160/161 of the CDK1, while, by contrast, the families of Weel/Mytl inactivate

kinases CDK1 by phosphorylation of Thr14 and Tyrl5. These inactivating

phosphorylations can be destroyed in turn by cdc25 phosphatases. The regulation of the

activity of the CDK/Cyc complexes by two families of natural CDK inhibitor proteins

(CKlIs), the protein products of the p21 gene family (p21, p27, p57) and the p16 gene

family (pl5, p16, p18, pl19) is very significant. Members of the p21 family bind to cyclin

complexes of CDKs 1,2,4,6, but inhibit only the complexes that contain CDK1 or CDK2.

Members of the p16 family are specific inhibitors of the CDK4- and CDK6 complexes.

The plane of control point regulation lies above this complex direct regulation of

the activity of the CDKs. Control points altow the cell to track the orderly sequence of

the individual phases during the cell cycle. The most important control points lie at the

transition from G1 to S and from G2 to M. The G1 control point ensures that the cell

does not initiate any DNA synthesis unless it has proper nutrition, interacts correctly with

other cells or the substrate, and its DNA is intact. The G2/M control point ensures the

complete replication of DNA and the creation of the mitotic spindle before the cell enters

into mitosis. The G1 control point is activated by the gene product of the p53 tumor

suppressor gene. p353 is activated after detection of changes in metabolism or the

genomic integrity of the cell and can trigger either a stopping of the cell cycle

progression or apoptosis. In this case, the transcriptional activation of the expression of

the CDK inhibitor protein p21 by p53 plays a decisive role. A second branch of the G1

control point comprises the activation of the ATM and Chk1 kinases afier DNA damage



in the sane way or differently, with the group trinmethylsilanyl (TMS),
stands for hydrogen, G -GC6-al kyl, G C6-al koxy or C3-C6-cycl oal kyl,
y can be substituted in one or nore places with C-C6- alkyl,

optional |
well as t
especi al |

heir isomers, diastereoners, enantioners and/or salts, are
y effective. In addition, specially selected conmpounds of general
formula (1) are those in which Q stand$ for phenyl, RL stands for hydrogen

or halogen, R2 stands for Ct-Cto-alkyl, C2-Qo-alkinyl or aryl that

BY

whi ch

is

as

optional | ituted, in one or | n the
di ff er ent ?5}96% owatzassfadlatma@&éﬁgﬁﬁﬁtewﬁwp fefatign gnd a’t‘ﬁt‘\’ﬁ‘?ﬂ @ with the
group -COH o X stands for oxygen, sulfur_or for the group -NH,

R3

st ands foPTOFF&FSG'Q@ﬁEa%tOHWf therde 2\ phasphatase §Majlgnds Nnerer/£(@P0®). Rapia st ands f or

hydr ogen,

met hyl or for the group NO2, -COOC2H5 or 20
Destruction of Human ¢d¢25A in Response to DNA Damage. Science 288, 1425-1429).

A shutdown of the cell cycle results from this, since the inhibitory phosphorylation of the
CDKs is not removed. After the G2/M control point is activated by damage of the DNA,
both mechanisms are involved in a similar way in stopping the progression through the
cell cycle.

The loss of the regulation of the cell cycle and the loss of function of the control
points are characteristics of tumor cells. The CDK-Rb signal path is affected by
mutations in over 90% of human tumor cells. These mutations, which finally result in
inactivating phosphorylation of the RB, include the over-expression of D- and E-cyclins
by gene amplification or chromosomal translocations, inactivating mutations or deletions
of CDK inhibitors of the p16 type, as well as increased (p27) or reduced (CycD) protein
degradation. The second group of genes, which are affected by mutations in tumor cells,
codes for components of the control points. Thus p53, which is essential for the G1 and
(G2/M control points, is the most frequently mutated gene in human tumors (about 50%).
In tumor cells that express pS3 without mutation, it is often inactivated because of a
greatly increased protein degradation. In a similar way, the genes of other proteins that
are necessary for the function of the control points are affected by mutations, for example
ATM (inactivating mutations) or cdc25 phosphatases (over-expression).

Convincing experimental data indicate that CDK2/Cyc complexes occupy a
decisive position during the cell cycle progression: (1) Both dominant-negative forms of

CDK2, such as the transcriptional repression of the CDK2 expression by anti-sense



S02C2H4-SI (CH3) 3, R5 stands for nmethyl, ethyl, cyclopropyl, cyclopentyl,
-(CH2) - cycl opropyl or hydroxyethyl, as well as their isoners,

di astereoners, enantiomers and/or salts. The conpounds according to the

i nvention essentially inhibit cyclin-dependent kinases, upon which their
action is based, for exanple, against cancer, such as solid tunors and

| eukem a; auto-i mmune di seases, such &$ psoriasis, alopecia and multiple
scl erosi s; chenot herapy agent-induced al opecia and nucositis; cardiovascul ar
di seases, _such as stengses, arterioscleroses and restenoses; infectious
di seases, oigrmclgatides, pjoduce g stogping of thegelh 9Y%P@§qeﬁ%‘?‘hr(2b§ﬂl&$m€@§ﬂ“0§ uch as
trypanosoma, toxoplasma or plasnodium or those caused by fung

nephr ol ogftie CirA gansin miseiisHethel, (). The disgumsionrof fherfaptiiontof the (é[hKMﬂyeA

neur odegener ati ve di seases, such as Huntington's di sease, anyotrophic

| at eral scémeplesimsgells Barﬂeammf rel-peinsable peptileD solesdan turaorasetl-sélezthe mer ' s

di sease; acute neurodegencrative diseases, such as ischem as of the brain

and neur ohpaptdEaSChaw)d. W. Paks 4/n(fl e9d)i geﬁcmuqhu@s;ﬂr@sﬁmewéwal ic
infections, herpes, hepatitis B and C, and H V di seases. The eukaryotic cel

di vi si on @ﬁ@lhﬁcﬁ‘aﬁ%&%n&éﬁ?m%t ﬁems@f PHIENGRNRER. 8RS H 96, 490510 11 bution

to the daughter” cells by passing through a coordi nated and regulated
seqguence Q§2 vents. The cell cycle is divided into four successive phases:
the G 1 phase

Changes of the cell cycle control play a role not only in carcinoses. The cell cycle
is activated by a number of viruses, both by transforming viruses as well as by non-
transforming viruses, to make possible the reproduction of viruses in the host cell. The
false entry into the cell cycle of normally post-mitotic cells is associated with various
neurodegenerative diseases.

The mechanisms of the cell cycle regulation, their changes in diseases and a
number of approaches to develop inhibitors of the cell cycle progression and especially
the CDKSs were already described in a detailed summary in several publications (Sielecki,
T. M. et al. (2000). Cyclin-Dependent Kinase Inhibitors: Useful Targets in Cell Cycle
Regulation. J. Med. Chem. 43, 1-18; Fry, D. W. & Garrett, M. D. (2000}. Inhibitors of
Cyclin-Dependent Kinases as Therapeutic Agents for the Treatment of Cancer. Curr.
Opin. Oncol. Endo. Metab. Invest. Drugs 2, 40-59; Rosiania, G. R. & Chang, Y. T.
(2000). Targeting Hyperproliferative Disorders with Cyclin-Dependent Kinase
Inhibitors. Exp. Opin. Ther. Patents 10, 215-230; Meijer, L. et al. (1999). Properties and
Potential Applications of Chemical Inhibitors of Cyclin-Dependent Kinases. Pharmacol.

Ther. 82, 279-284; Senderowicz, A. M. & Sausville, E. A. (2000). Preclinical and



represents the time before the DNA replication, in which the cell grows and
Is sensitive to external stimuli. In the S phase, the cell replicates its
DNA, and in the G phase, preparations are nade for entry into mtosis. In
mtosis (M phase), the replicated DNA separates, and cell division is
compl ete. 21 The cyclin-dependent kinases (CDKs), a famly of
serine/threoni ne ki nases, whose nenb&bs require the binding of a cyclin
(Cyc) as a regulatory subunit in order for themto activate, drive the cel
t hrough the cell cle. D'fferent CDK/ Cyc pairs are active in the various
phases of CPWS*"J@?"F openteof %@'@?ﬁﬁﬁlﬁ??@nﬁﬂqé\ﬂo‘ﬁﬁl@mﬁﬂéﬂq’é@"?@ e 2%pasi ¢
function of the cell cycle are, for exanple, CDK4(6)/CycD, CDK2/CycE,

CDK2/ CycA376-8834 / CycA and CDKI/ CycB. Sone menbers of the CDK enzyne fanmly
have a regulatory function by influencing the activity of the

above- nent i on€to vel the compan@Dicsordinghtn e ineentipr as phatmicentitdl agentsoted be

associ ated with other nenbers of the CDK enzyne famly. One of the latter,

CDK5, is wHitetdroptougltastoithe fofdlof b phitfcaicalpydpatation,velith ff Mditionds Heni t (p35)
that deviates fromthe cyclins, and its activity is highest in the brain.

The ent 1Yol gkt 8l enfolt P patBflc al BinARAAME doffaiAlinioephaRRAlH | on

points," which marks the |ndependence of a cell fromfurther growth signals
for th trolled b
For the compliebl Arbic AbEEbA nili! SRR WAKBR, R6H Roiath Gufnt 01 1 o0 by

arabic, lactose, starch, magnesium stearate, talc, vegetable oils, polyalkylene glycols, etc.
The pharmaceutical preparations can be present in solid form, for example as tablets,
coated tablets, suppositories, or capsules, or in liquid form, for example as solutions,
suspensions, or emulsions. Moreover, they optionally contain adjuvants, such as
preservatives, stabilizers, wetting agents or emulsifiers; salts for changing the osmotic
pressure, or buffers. These pharmaceutical preparations are also subjects of this
invention.

For parenteral administration, espectally injection solutions or suspensions,
especially aqueous solutions of active compounds in polyhydroxyethoxylated castor oil,
are suitable.

As carrier systems, surface-active adjuvants such as salts of bile acids or animal
or plant phospholipids, but also mixtures thereof as well as liposomes or their
components, can also be used.

For oral administration, especially tablets, coated tablets or capsules with talc
and/or hydrocarbon vehicles or binders, such as, for example, lactose, corn or potato
starch, are suitable. The administration can also be carried out in liquid form, such as, for

example, as a juice, to which optionally a sweetener is added.



CDK2/ CycE conpl exes. The essential substrate of these CDK conplexes is the
reti nobl astona protein (Rb), the product of the retinoblastonma tunor
suppressor gene. Rb is a transcriptional co-repressor protein. In addition
to other, still largely little wunderstood nechanisns, Rb binds and

I nactivates transcription factors of the E2F type and forns transcriptional
repressor conpl exes w th histone-deaceflyl ases (HDAC) (Zhang, H S. et al.
(2000). Exit from@d@ and S Phase of the Cell Cycle is Regul ated by

Repr essor Oorrpl exes Cont ai ni ng HDAG- Rb- hSWI/ SNF and Rb-hSW/ SNF. Cel |l 101,
79-89). By the 'btﬁ@é;?ﬁ@ﬁ?rﬂéta%ﬂfab?d%mﬁ?ﬂma Wowhisets of thig in¥ersion; pt i on
factors are released and result in transcriptional activation of genes,
whose product sTbn@osamﬂm@@tnwarnthmvwn@m@@ axibie methodiobgr essi on

t hrough the S-phase. In addition, the Rb 22 phosphorylation brings about the
br eak downadrhiniskretid?l) agdoma@ wagplof fepatidny, type aid seeatdy of thadiseagenebe ar e
activated. The phosphorylation of Ro by CDKs is to be treated as equival ent

t o exceedireged £ sihiatfidters) The pallydose is 0F1000NAg, mfamm?@oomotrﬁg .ough the
S-phase and its conpletion, the activity of the CDK2/ CyckE and CDK2/ CycA

conpl exes wherehy@ie ASSATa ,be?u&n as h BiRgR@bctob¥ a%lrﬁs{?@l’e& bR divRdddQmof act ors of
the E2F type i's turned off by mneans of phosphorylation by CDK2/ CycA as soon

as the ce into the S- phase. After replication of DNA is
conpl et e, Hﬁo%ﬁ%ﬁ&fsﬁe conplex with CycA or

In contrast, compounds of general formula [ according to the invention can also
inhibit receptor tyrosine kinases and their ligands that specifically regulate the function of
endothelial cells. Receptor tyrosine kinases and their ligands that specifically regulate
the function of endothelial cells are involved decisively in physiological as well as
pathogenic angiogenesis. The VEGF/VEGEF-receptor system is of special importance
here. In pathological situations, which are accompanied by increased neovascularization,
an increased expression of angiogenic growth factors and their receptors was found.

Most solid tumors thus express large amounts of VEGF, and the expression of the VEGF
receptors is preferably considerably increased in the endothelial cells that lie near the
tumors or run through the latter (Plate et al., Cancer Res. 53, 5822-5827, 1993). The
inactivation of the VEGF/VEGF receptor system by VEGF-neutralizing antibodies (Kim
et al., Nature 362, 841-844, 1993), retroviral expression of dominant-negative VEGF-
receptor variants (Millauer et al., Nature 367, 576-579, 1994), recombinant VEGF-
neutralizing receptor variants (Goldman et al., Proc. Natl. Acad. Sci. USA 95, 8795-8800,
1998), or low-molecular inhibitors of the VEGF-receptor tyrosine kinase (Fong et al.,

Cancer Res. 59, 99-106, 1999; Wedge et al., Cancer Res. 60, 970-975, 2000; Wood et al.,

Cancer Res. 60, 2178-2189, 2000) resulted in a reduced tumor growth and a reduced



CycB controls the entry into and the passage through phases & and M (Fig.
1). According to the extraordinary inportance of the cell-division cycle,
t he passage through the cycle is strictly regulated and controlled. The
enzynes that are necessary for the progression through the cycle nust be
activated at the correct tine and are also turned off again as soon as the
correspondi ng phase is passed, Corres@8ndi ng control points ("checkpoints")
stop the progression through the cell cycle if DNA damage is detected, or
the DNA replication or the creation of the spindle device is not yet
conpl et ed umfgagaarigatian. Jihus,Kke iohbitianof thaangiogensgisds # pessible tgatgent| ous
mechani snms, such as synthesis and degradation of cyclins, conplexing of the
CDKs wi t hmethwddortumepdiselisesy cyclins, phosphoryl ati on and dephosphoryl ati on
of regulatory threonine and tyrosine radicals, and the binding of natural
I nhi bi tory proCempsundvlacdoedihgn® therivaitionfcap codsequenty inhitieeifBRKsyclit- a
proliferating cell is relatively constant, the anount of the individual
cyclins ogepdnti@i Rmaids! dich BECDEI SEDR 2! ODEBYODKASCDKSG!, eDKE)uHK 7 ehkaxanpl e,
the expression of CycD during the early Gl phase is stinulated by growth
factors, ' ( b3l 1 r ) riction
AHMICDRS, SPHESShOBlySdgen %&ﬁashﬁaﬂa@@'ﬁ?ﬁi@e t3 aénrigc\{ﬁi%{*ireg@g Ctors of the

poi nts" are exceeded by the“activation of t
E2F t : : ' t .3 ubi qui & n- medi at ed
o ot col ys AR RS ORISR Rl SEVERR R p e KB, Fidle"TL 7 ©

actions contribute to the fact that the compounds according to the invention can be used

in the treatment of cancer, angiofibroma, arthritis, eye diseases, auto-immune diseases,
chemotherapy agent-induced alopecia and mucositis, Crohn’s disease, endometriosis,
fibrotic diseases, hemangioma, cardiovascular diseases, infectious diseases, nephrological
diseases, chronic and acute neurodegenerative diseases, as well as injuries to the nerve
tissue, viral infections, for inhibiting the reocclusion of vessels after balloon catheter
treatment, in vascular prosthetics or after mechanical devices are used to keep vessels
open, such as, e.g., stents, as immunosuppressive agents, for supporting scar-free healing,
in senile keratosis and in contact dermatitis, whereby

cancer is defined as solid tumors, tumor or metastastic growth, Kaposi’s sarcoma,
Hodgkin’s disease, and leukemia;

arthritis is defined as rheumatoid arthritis;

eye diseases are defined as diabetic retinopathy, and neovascular glaucoma,

auto-immune diseases are defined as psoriasis, alopecia and multiple sclerosis;

fibrotic diseases are defined as cirrhosis of the liver, mesangial cell proliferative
diseases, and arteriosclerosis;

infectious diseases are defined as diseases that are caused by unicellular parasites;



activities of the CDKs, for exanple phosphoryl ate CDK-activating ki nases
(CAKs) Thr160/161 of the CDK1, while, by contrast, the famlies of

Weel / Myt inactivate kinases CDK1 by phosphorylation of Thrl4 and Tyrl 5.
These inactivating phosphorylations can be destroyed in turn by cdc25
phosphat ases. The regulation of the activity of the CDK/ Cyc conpl exes by
two fanmilies of natural CDK inhibitor 29roteins (CKIs), the protein products
of the p21 gene famly (p21, p27, p57) and the p 16 gene famly (p 15, pl6,

p 18, p 19) is very significant. ers of the p2l1 famly bind to cyclin
conpl exes of Cﬁ@&i%sﬁ‘,‘lgr, SCaRTHATe ‘?ﬂ%“g&?s Benoges, ﬁ@héﬁﬁpﬁ'eﬁﬁ’é“‘f‘ﬁ‘ﬁ?gcont ai n CDK1
or CDK2. Menbers of the pl6 famly are specific inhibitors of the CDK4- and
CDK6 conpresteagses, preripsclereses andissendses: poi nt regul ation |ies above this
conplex direct regulation of the activity of the CDKs. Control points allow
the cell to traephralogica dibeaseyarsagfimsdrs ghomeralhmephritls, diabetit nepheapethydur i ng t he
cell cycle. The nost inportant control points |lie at the transition fromd
to 5 and hrnatignaiPndphrdstieftsis, Bromisio imi@bangiipathicsyadioar, triiaplahtrejecds does not
initiate any DNA synthesis unless it has proper nutrition, interacts
correct|yaid glomefldpathycel | s or the substrate, and its DNA is intact. The
&1M control point ensures the conplete replication of DNA and the creation

of the mtoticoaphibdbGolbRliftiveBscais hreftiiREdas HiiRefht ARksse, The G 1 control
point is activ%ted by the géné pr%ductrof thgmpSB tﬁﬁgr sugbressor gene,

P53 i's activalesAlLeh sd8haS PaAndhs ARERICRINL aRlAR 2 ABKmebe

disease;

acute neurodegenerative diseases are defined as ischemias of the brain and
neurgtraumas;

and viral infections are defined as cytomegalic infections, herpes, hepatitis B or
C, and HIV diseases.

Subjects of this invention are also pharmaceutical agents for treating the above-
cited diseases, which contain at least one compound according to general formula (I), as
well as pharmaceutical agents with suitable formulation substances and vehicles.

The compounds of general formula I according to the invention are, i.a., excellent
inhibitors of the cyclin-dependent kinases, such as CDK1, CDK2, CDK3, CDK4, CDKS,
CDKS6, CDK7, CDK8 and CDK®9, as well as the glycogen-synthase-kinase {GSK-38).

The intermediate products of general formula (Iia) or (ITb), preferably used for the

production of the compounds of general formula I according to the invention,



genom c integrity of the cell and can trigger either a stopping of the cel
cycle progression or apoptosis. In this case, the transcriptional
activation of the expression of the CDK inhibitor protein p21 by p53 plays
a decisive role. A second branch of the G control point conprises the
activation of the ATM and Chkl kinases after DNA damage 24 by LJV light or
ionizing radiation and finally the phagephoryl ati on and the subsequent
proteol yti c degradation of the cdc25A phosphatase (Miiland, N et al.
(2000). Rapid Destruction of Human cdc25A in Response to DNA Danmge.

Sci ence 288, 144BYm429). A shutdown of the cell cycle results fromthis,
since the inhibitg 0 §Bﬁorylation of the CDKs{Rgmnot renoved. After the
&/ M control pojynt tivated by danmage of the DNA b@ h nechani sns are
involved in a s hdbugh the cel
cycle. The | osg% 4 oss of function
of the control points are characteristics of tuns cel/s. %he CDK- Rb si gnal
path is affected by nutatiogﬁ)in over 90% of hdman nor ce@Ls. These

nmut ati ons, which finally res in i nacti &ting phosphorylaI bn of the RB,
i nclude the over-expression of D and E-cyclins by gene anplification or
chronosomal translocations, inactivating nutations or deletions of CDK
inhibitors of the p 16 type, as well as increased (p27) or reduced (CycD)
protein inwhich Z stands for -NH; or NO, and m, R?, R* and R® have the meanings that are

indicated in general formula (I), as well as their isomers, diastereomers, enantiomers and
salts as intermediate products, are also subjects of this invention.

The intermediate products of general formula (IIIa), (I1Ib) or (Illc), also
preferably used for the production of the compounds of general formula I according to

the invention,

(R%)m (R®%)m
{(R%m
S S
] \Rs y \Rs 0\\3 ’?NR“
N SN i RS
,/L\ ,/L\ N
NN N~ SN
| A,

| I
Z Z
o
" , w (llIb), L‘T/l‘w (lic),

1
R (Ma), or R or R
in which W stands for halogen, hydroxy or X-R?, and R, R% R?, R’ m and X have the
meanings that are indicated in general formula (I}, as well as their isomers, diastereomers,
enantiomers, and salts as intermediate products for the production of the compound of

general formula (I).



degradati on. The second group of genes, which are affected by mutations in
tunor cells, codes for conponents of the control points. Thus p53, which is
essential for the GL and 02/ M control points, is the nost frequently
nmut at ed gene in human tunors (about 50%. |In tunor cells that express p53
Wi thout nmutation, it is often inactivated because of a greatly increased
protein degradation. In a simlar way, the genes of other proteins that are
necessary for the function of the contBlol points are affected by nutations,
for exanple ATM (inactivating nutations) or cdc25 phosphat ases

(over-expression). vingi exper.i.nmen ata indic hat CDK2/ Cyc

conpl exes occuﬁ@r@egg{éf&cﬁ\?gq’agﬁeﬁl&m‘ﬁﬂ' p{q% a@@luf‘e Eﬁ'@pﬁ‘i‘db‘&'@ssi on: (1)
Bot h dom nant - negati,ve_ for of , such as the transcriptiona

repr essi OHF‘@F c?mgo%mf@ﬁgg@ﬁ’ﬂh %ﬁﬁc%&f‘g §VeBlgd), i gonucl eot i des, produce
a stopping of the cell cycle progression. (2) The inactivation of the CycA
gene in mce is lethal. (3) The disrfggtion of the function of the CDK2/ CycA
conplex in cells by nmeans of cell-pefneabl e peptides resulted in tunor
cell-selective apoptosis (Chen, et at. (1999). Selective Killing
of Transformed Cells by Cyclin/ pendent Kinase 2 Antagonists. Proc.

Nai | . Acad. Sci. USA 96, 4325- 4329). nges of the cell cycle control play
a role not only in carcinoses. The | e

R' (V)
in which

Hal stands for halogen, W stands for halogen, hydroxy, or X-R?, and R', R?, and
X have the meanings that are indicated in general formula (I), as well as their isomers,
diastereomers, enantiomers and salts, are also subjects of this invention.

If the production of the starting compounds is not described, the latter are known
or can be produced in a way that is similar to known compounds or to processes that are
described here. It is also possible to perform all reactions that are described here in
parallel reactors or by means of combinatory operating procedures.

The isomer mixtures can be separated into enantiomers or E/Z isomers according
to commonly used methods, such as, for example, crystallization, chromatography or salt
formation.

The production of salts is carried out in the usual way by a solution of the
compound of formula I being mixed with the equivalent amount of or an excess of a base
or acid, which optionally is in solution, and the precipitate being separated or the solution

being worked up in the usual way.



I's activated by a nunber of viruses, both by transform ng viruses as well as
by non- transform ng viruses, to nmake possible the reproduction of viruses
in the host cell. The false entry into the cell cycle of nornally
post-mitotic cells is associated with vari ous neurodegenerative diseases.
The nechanisns of the cell cycle regulation, their changes in diseases and a
nunber of approaches to develop inhibitors of the cell cycle progression and
especially the CDKs were already desd2ibed in a detailed sunmary in several
publications (Sielecki, T. M et al. (2000). Cyclin-Dependent Kinase

I nhibitors: Useful Targets in Cell Cycle Regulation. J. Med. Chem 43,

1-18; FryProductipn of the Gompoungds Agcordisigig)the IgrtieR or s of Cycl i n- Dependent

Ki nases as Therapeutic Agents for the Treatnent of Cancer. Curr. Qpin.

Oncol . Endo. Menapf the meskimportantgnctiiods 4or-thoprogupdion of sulfogimines ig tléhang, Y. T.
(2000). Targeting Hyperproliferative D sorders with Cyclin-Dependent Kinase
| nhi bi t or ssactioaf a@plfoxiddwveth hydtazansdd, Mhicli praidded inBitherg., froméhe at .. (1999).
Properties and Potential Applications of Chem cal Inhibitors of

Cycl i n- Depactgndf skdiomsesle ahl asnvemedted sulfofic aci@ M. RégeBBAC. 2@ Siamems cz, A M

& Sausville, E. A (2000). Preclinical and 26 dinical Devel opnent of
Cyclin- Dewm;l?,nt). *fﬁu@?ei@timlb%tp@ﬂﬁmegl-in N@Bﬁgani@%l@@ﬁt, dudh ks cildroford/ 6- 387) .
Other methods for the synthesis of sulfoximines are, e.g., the reactions of sulfoxides with
a) TsNj ((a) R. Tanaka, K. Yamabe, J. Chem. Soc. Chem. Commun. 1983, 329,
(b) H. Kwart, A. A. Kahn, J. Am. Chem. Soc. 1967, 89, 1959)).
b) N-Tosylimino Phenyl Iodinane and Cat. Amounts of Cu(I)triflate (J. F. K.
Miiller, P. Vogt, Tetrahedron Lett. 1998, 39, 4805)
¢) Boc-azide and Cat. Amounts of Iron(II} Chloride (T. Bach, C. Korber,
Tetrahedron Lett. 1998, 39, 5015) or
d) o-Mesitylenesulfonylhydroxylamine (MSH) (C. R. Johnson, R. A. Kirchhof,
H. G. Corkins, J. Org. Chem. 1974, 39, 2458).
e) [N-(2-(Trimethylsilyl)ethanesulfonyl)imino]phenyliodinane (PhI=NSes) (S.
Cren, T. C. Kinahan, C. L. Skinner and H. Tye, Tefrahedron Lett. 2002, 43,

2749).

In terms of structure and configuration, sulfoximines generally have a high
stability (C. Bolm, J. P. Hildebrand, J. Org. Chem. 2000, 65, 169). These properties of

the functional group often also allow drastic reaction conditions and make possible the
simple derivatization of the sulfoximines in the imine-nitrogen and a-carbon.

Enantiomer-pure sulfoximines are also used as auxiliaries in the diastercoselective



To use the conpounds according to the invention as pharmaceutical agents,
the latter are brought into the formof a pharnaceutical preparation, which
in addition to the active ingredient for enteral or parenteral

adm ni stration contains suitable pharmaceutical, organic or inorganic inert
support nedia, such as, for exanple, water, gelatin, gum arabic, |actose,
starch, magnesium stearate, talc, vegetable oils, polyal kylene glycols, etc.
The pharnaceuti cal preparations can bé3present insolid form for exanple as
tablets, coated tablets, suppositories, or capsules, or in liquid form for

exanpl e as |_ut | S I 9ns | Si QRS reover, they optionally
contain a El\g/)egﬁt( a?r%&ﬁswg%% rresegf’v&{l)lljg\;gzz S?tﬁﬁiq:'ilg@?s,sc’%etti ng agents or
emul sifiers; . ts for ' e osnotic ressure, or _buffers. These
ohar naceutidib i 1R T4l Hpodibiontt ehufopfsire SHGRITIES For
parenteral adm nistration, especially injection solutions or suspensions,
especi al | fesibeh 64 ¥ia the raspmats clegrage vathcapsiomegpurerapphohlsuionist hoxyl at ed
castor oil, are suitable. As carrier systens, surface-active adjuvants such
as sal ts efidiffa) €. Rclolinsony CaWi. felirocaks J. pAnaithephSap RT3, 85,04 180b) GiISso ni xt ures
thereof as well as |iposonmes or their conponents, can also be used. For
oral adm Shibr, & HoBerkesp€bgaChem. t HIBBLIY 5543 akadtheanbihds farpradupigl es with

rale optically active sulfoximines consists in the stereoselective imination of optically active
sulfoxides with use of MSH ((a) C. Bolm, P. Miiller, K. Harms, Acta Chem. Scand.
1996, 50, 305; (b) Y. Tamura, J. Minamikawa, K. Sumoto, S. Fujii, M. Ikeda, J. Org.
Chem. 1973, 38, 1239).

The following examples explain the production of the compounds according to the

invention without limiting the scope of the claimed compounds to these examples.

Process Variant [

{R¥m .
NR
Y
(RO)m S\Rs
AR HS
j'\ N j\
N| Y HN Nl Y
k]/l\x ) kﬁj\x
R1 A2 R‘I !RZ

The substituents Q, R, R% R} RY, R® and m have the meaning that is indicated in

general formula (I).



and/ or hydrocarbon vehicles or binders, such as, for exanple, |actose, corn
or potato starch, are suitable. The adm nistration can also be carried out
inliquid form such as, for exanple, as a juice, to which optionally a
sweetener is added. 27 Enteral, parenteral and oral adm nistrations are al so
subjects of this invention. The dosage of the active ingredients can vary
dependi ng on the nethod of adm nistratidon, age and wei ght of the patient,
type and severity of the disease to be treated and simlar factors. The
daily dose is 0.5-1000 ng, preferably 50-200 ., Whereby the dose can be

gi ven as Exampls 10)qBeaductom ef @afisnid %-bwll@-ﬂdgg)drz-m{dm%te& into two or nore
daily doses. In contrast, conpounds of general fornmula | according to the

i nvent i onmsthylethgaminelpyvidimite3d-gHaoind)phayl]rSmethnd seifoximide hei r | i gands t hat
specifically regulate the function of endothelial cells. Receptor tyrosine
ki nases and their ligands that specifically regulate the function of

endot helial cells are involved decisively in physiological as well as

pat hogeni ¢ angi ogenesis. The VEG-/ VEG--r egegHor systemis of speci al

i nportance here. In pathol ogical situati 46, which are acconpani ed by

i ncreased neovascul arization, an i ed~expression of angi ogenic growh
factors and their tweptors was foun st solid tunors thus express |arge
anounts of VEGF, and the expresgi he VEGF

N)%N

k%\ﬁ/'\/o"'

Br

Method A

40 mg (0.23 mmol) of (RS)-S-(4-aminophenyl)-S-methyl sulfoximide and 62 mg
(0.23 mmol) of (R)-2-[(5-bromo-2-chloropyrimidin-4-yl)amino]propan-1-ol are mixed
under argon with 0.5 ml of 1-butyl-3-methyl-imidazolium tetrafluoroborate (survey
article on ionic liquids: a) T. Welton, Chem. Rev. 1999, 99, 2071 b} H. Zhao,
Aldrichimica Acta 2002, 35,75 c¢) M. J. Earle, K. R. Seddon, ACS Symposium Series
2002, 819, 10) and stirred for 10 minutes at room temperature. The reaction mixture is
heated to 60°C and stirred for another 3 hours at this temperature. It is mixed with 0.08
ml of a 4 molar solution of hydrochloric acid in dioxane and stirred for 60 hours at 60°C.
After cooling, the reaction mixture is mixed with 10 ml of ethyl acetate and stirred for 10
minutes. The organic solvent is decanted, and the residue is dissolved in 10 ml] of
methanol. It is mixed with 200 ml of ethyl acetate and then washed with 50 ml of a

saturated NaCl solution. The organic phase is dried (Na;SO4), filtered and concentrated



receptors is preferably considerably increased in the endothelial cells that
lie near the tunors or run through the latter (Plate et al., Cancer Res.

53, 5822-5827, 1993). The inactivation of the VEG-NEGF receptor system by
VEGF-neutralizing antibodies (Kim et al., Nature 362, 841-844, 1993),
retroviral expression of dom || ant-negative VEG-- receptor variants
(MIllauer et al., Nature 367, 576-579,351994), reconbi nant VEGF- neutrali zing
receptor variants (Goldman et al., Proc. Natl. Acad. Sci. USA 95, 8795-8800,

1998), or_ |ow nol.ecular inhibitors of the VEGF-receptor tyrosine kinase
(Fong et &Y .e‘,’ap"@%‘elrrﬁ‘fi?g’.a"%’y% re@‘g'-‘ﬁﬁé’}‘ng%@f ‘%@"ﬂ@t@g@?h)é@a gk Res. 60,
970-975, 2000; Wod et al., Cancer F@gf 60, 2178-2189, 2000) resulted in a
reduced t 8idr 2HmEKR-A6 aneplecarsmprnd me e 26% 06 theona efiths produet isablainsds, t he

i nhibition of the angiogenesis is a possible treatnent nethod for tunor

di seases. Conpounds according to the invention can consequently inhibit

ei ther cyclin- dependent kinases, such as CDK1l, CDK2, CDK3, CDK4, CDKS,
CDK6, CDKMethddkB and CDK9, as well as the gl ycogen-synthase-ki nase (6SK-30)
and VEG--receptor tyrosine kinases or cyclin-dependent kinases or

VEGF-recept or pysolitibh 6f B6Thag €60 miapef (RCl-[(9bsoriéRidhidibpyeinti@intdre fact that
the conpounds according to the invention can be used in the treatment of
cancer, anghBinb R 1-Alih PrilldfacetsHRilisSBARER roddt letipefIuB % HI1SREEES

mmol) of (RS)-S-(4-aminophenyl)-S-methyl sulfoximide in 1 ml of acetonitrile. The

batch is mixed with 0.25 ml of a 4 molar solution of hydrochloric acid in dioxane and

stirred under reflux overnight. The solvent is drawn off, and the remaining residue is

purified by chromatography (DCM/EtOH 8:2). The crude product that is obtained is

finally purified by HPLC:
Column: Luna C18(2) 5p
Length x ID: 150x 21.2 mm
Eluants: A =H,0, B=ACN, A/0.5 g of NHsAc/l
Flow: 10.0 ml/min
Gradient: 5 — 100% B(5)-5 — 100% B(30") + 100%B(5")
Detector: PDA 214 nm
Temperature: 21°C
RT in min: 20.3

53 mg (0.13 mmol, corresponding to 13% of theory) of the product is obtained.
'"H-NMR (DMSO): 9.71 (s, 1H), 8.11 (s, 1H), 7.91 (d, 2H), 7.78 (d, 2H), 6.41 (d,
1H), 4.89 (t, 1H), 4.25 (m, 1H), 3.96 (br, 1H), 3.53 (m, 2H), 3.03 (s, 3H), 1.21 (d, 3H).

MS: 400 (ES).



chenot her apy agent-i nduced al opecia and nucositis, Crohn's disease,
endonetriosis, fibrotic diseases, hemangi oma, cardi ovascul ar di seases,

i nfectious di seases, nephrol ogical diseases, chronic and acute

neur odegenerati ve di seases, as well as injuries to the nerve tissue, viral
infectious, for inhibiting the reocclusion of vessels after balloon catheter
treatnent, in vascular prosthetics or after nechani cal devices are used to
keep vessels open, such as, e.g., stéfts, as inmunosuppressive agents, for
supporting scar-free healing, in senile keratosis and in cont act

dermatiti rehy f s soli nor or netastastic
gr owt h, E‘BB’%’PE’SI ga'r’f:‘%"ﬁgo“ Fﬁﬂgﬁ dﬁﬁsﬁﬁ'&%‘ﬁ%‘é‘ aﬁ’n‘é? a arthritis is
defined as rheumat oi d arthritis; eye diseases are deflned as di abetic

reti nopat MFtbyethylpingtryingidi ‘!ﬁﬁl}éw)l’h%ﬂ'@'ﬂ#&lﬂé"‘&i‘%@&ﬁ@%‘“ﬁi’% defined as
psoriasis, alopecia and multiple sclerosis; fibrotic diseases are defined
as cirrhosis of the liver, nmesangial cell proliferative di seases, and
arteriosclerosis; infectious diseases are defined as di seases that are
caused by unicellular parasites; 29 ~.rdiova ul ar di seases are defined as
stenoses, such as, e.g., stent-i r %st oses, arterioscleroses and
rest enoses; 7 N

HN S=N

N)\N

|
K,/J\H/\/O“

Br

A solution of 37 mg (0.17 mmol) of (RS)-S-(3-aminophenyl)-S-methyl-N-
nitrosulfoximide in 3 ml of acetonitrile is mixed with 91 mg (0.34 mmol) of (R)-2-{(5-
bromo-2-chloropyrimidin-4-yl)amino]propan-1-ol and 0.06 ml of a 4 molar solution of
hydrochloric acid in dioxane, and it is stirred under reflux overnight, Another 0.05 ml of
the 4 molar solution of hydrochloric acid in dioxane is added, and it is refluxed for
another 6 hours. After TLC monitoring, it is mixed again with 92 mg (0.34 mmol) of
(R)-2-[(5-bromo-2-chloropyrimidin-4-yl)amino]propan-1-ol and refluxed overnight.
After cooling, the batch is made basic with saturated NaHCQ; solution and extracted
from ethyl acetate. The combined organic phases are dried (Na;SOy), filtered and
concentrated by evaporation. The residue that is obtained is purified by chromatography
(DCM/EtOH 95:5). 24 mg (0.05 mmol, corresponding to 32% of theory) of the product
is obtained (diastereomers A/B 1:1).

'H-NMR (DMSO): 9.85 (s, 2H, A+B), 8.73 (m, 1H, A), 8.69 (m, 1H, B), 8.11 (s,

1H, A), 8.10 (s, 1H, B), 7.92 (m, 2H, A+B), 7.58 (m, 4H, A+B), 6.40 (m, 2H, A+B), 4.86



nephrol ogi cal di seases are defined as gl onerul onephritis, diabetic
nephropat hy, malignant nephrosclerosis, thronbic m croangi opathic syndrone,
transpl ant rejections and gl onerul opat hy; chroni c neurodegenerative

di seases are defined as Huntington's di sease, anyotrophic |ateral

sclerosis, Parkinson's disease, AlDS denentia and Al zheimer's di sease;
acut e neurodegenerative diseases are d&@fined as ischem as of the brain and
neur ot raunmas; and viral infections are defined as cytonegalic infections,

her pes, hepatltls B or and H'V di seases. Subjects of this invention are
al so phar fledduAtBhr- 33@@.;@3 ASB), 3r@8ei Hh Ane6a oIl By SdmitHeAsBs, whi ch
contain at | east one conpound according to general fornmula (1), as well as
pharnaceuﬂﬂééﬂﬁﬁbéﬁtEZMHEBHSBDtabIe fornul ati on substances and vehicles, The
conpounds of general fornmula | according to the invention are, i.a.,
excel l ent i nhMS: t45EBY. t he cycl i n-dependent ki nases, such as CDK1, CDK2,
CDK3, CDK4, CDKS, CDK6, CDK7, CDKB and CDK9, as well as the

gl ycogen- synt hase- ki nase (GSK-3p). The internedi ate products of genera
formula (l1la) or (Ilb), preferably used for the production of the conpounds

of general forpdigeed iRG %Ay dUnithr iPiht ABoveé8dHbled Brocess variants are also the

compounds below:

Example 1.2) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)-(2-hydroxy-1-

methylpropyl)amino]pyridimin-2-yl}amino)phenyl]-S-methyl sulfoximide

NV

'"H-NMR (DMSO): 9.73 (s, 1H), 8.12 (s, 1H), 7.91 (d, 2H), 7.86 (d, 2H), 6.14 (d,
1H), 5.02 (br, 1H), 4.09 (m, 1H), 3.97 (s, 1H), 3.78 (m, 1H), 3.02 (s, 3H), 1.25 (d, 3H),
1.09 (d, 3H).

MS: 414 (ES).



30 or in which Z stands for -NH2 or NO2 and m R3, R4 and R5 have the

nmeani ngs that are indicated in general forrmula (1), as well as their

i soners, diastereoners, enantioners and salts as internedi ate products, are
al so subjects of this invention. The internmedi ate products of general
formula (lIlia), (Md) or (lllc), also preferably used for the production of
t he conpounds of general fornmula | acd8rding to the invention, (R3) m

(Il b), (IIia) or Ror in which Wstands for halogen hydroxy or X-R2, and

R1, Rz, , a have st re jndi ted i n genera
formul a ( amBL" %I P"%@cf‘ﬁ'éf’f %ﬁ?&eéglbag'ﬁ?f‘%m s %dmx% Ationers, and
salts as internedi ate products for the production of the conpound of
general f érlmrllﬂpml;yl)ael_inqlﬂwm@ar%yléargwala!v@v&ll-&mg@mbwmxmmu| a (1v),
preferably used for the production of the cquounds of general formula (I)
according to the invention, ‘“0

o
HN

N

| N

k%\
N
H

Br OH

e

'H-NMR (DMSO): 9.72 (s, 1H), 8.11 (s, 1H), 7.90 (d, 2H), 7.78 (d, 2H), 6.10 (d,
1H), 4.87 (s, 1H), 4.07 (m, 1H), 3.98 (s, 1H), 3.01 (s, 3H), 1.19 (m, 9H).

MS: 428 (ES).

Example 1.4) Production of (RS)-S-[4-({5-bromo—4-[(1R,2R)-2-hydroxy-1-

methylpropoxy]pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide
\\ //
,@/ )
L‘H\ :
=
O’A\T"

Br OH

Z
/
4



in which Hal stands for hal ogen, Wstands for hal ogen, hydroxy, or X-R2, and
R, R2, and X have the neanings that are indicated in general fornmula (1),
as well as their isoners, diastereoners, enantiomers and salts, are also
subjects of this invention. If the production of the starting conpounds is
not described, the latter are known or can be produced in a way that is
simlar to known conpounds or to processes that are described here. It is
al so possible to performall reactions$Shat are described here in parallel
reactors or by means of conbi natory operating procedures. The isoner

Commonty ﬁ?deﬁ%?ﬂi‘Eﬁgﬁb&?@hqh&%ﬁ%ﬁ’%ﬁuﬁ 205 Gt 2 (S bt ogr aphy

or salt formatian. The productiaon_of sal is carried out in the usual way
by a sol uffoHDef91 kb 1H) ($n 4L £- S drmliHy 3+03tf§»|3r?9 he& & 31 b1 We3BYui val ent

amount of or an excess of a base or acid, which optionally is in solution,
and the preci pMSatidSKBShg separated or the sol ution bei ng worked up in t he
usual way. 32 Production of the Conpounds According to the Invention One of
the nost inportant nethods for the production of sulfoximnes is the
Example 1.5) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino}pyrimidin-2-yl}amino)phenyl]-S-cyclopropyl-N-[2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

Z
(111}

95 mg (0.32 mmol) of (R)-3-[(5-bromo-2-chloropyrimidin-4-yl)amino]-2-methyl-
butan-2-ol is dissolved in 2 ml of acetonitrile and mixed with 116 mg (0.32 mmol) of
(RS)-S-(4-aminophenyl)-S-cyclopropyl-N-[2-(trimethylsilyl)ethylsul fonyl]sulfoximide.
After 0.08 ml of an approximately 4N solution of HCI in dioxane and 0.08 ml of water
are added, the mixture is heated in a sealed vessel for 16 hours to 75°C. The suspension
is filtered, and the filtrate is separated by flash chromatography (dichloromethane —
dichloromethane/ethanol 95:5, 15 ml/min). The fractions, 43-51 min, contain 50 mg

(25% of theory) of the desired product.



reaction of a sulfoxide with hydrazoic acid, which is produced in situ,

e.g., fromthe reaction of sodium azide and concentrated sulfuric acid (M
Reggelin, C. Zur, Synthesis 2000, 1, 1). The reaction can be perforned in
an organi ¢ solvent, such as chloroform Qher nethods for the synthesis of
sul foximnes are, e.g., the reactions of sulfoxides with a) TsN3 ((a) R
Tanaka, K. Yamabe, J. Chem Soc. Chem Conmun. 1983, 329; (b) H Kwart, A
A. Kahn, J. Am Chem Soc. 1967, 89, f§59)) b) N Tosylim no Phenyl 1|odinane
and Cat. Anounts of Cu(l)triflate (J. . K Miller, P. Vogt, Tetrahedron

Lot 1998, S0 ARE oSt I S OOEH i of s (9] 01 o1 0 (T
PR e T L @%ﬂsé&@%g;«ﬁ@aﬁwso a1 Shigherts

[ N-(2- (Trlnet et hanesul f onyl inino&shenyllodlnane (Phl =NSes) (S
Cren, iﬁiﬁéﬂ¥)%:4L& 38, b2k, 01 tsy@H). Tet r ahedron Lett. 2002, 43,

2749) In terns of structure and configuration, sulfoximnes generally have
a high stabil MSy6{8620\dRAY, BS).P. Hi | debrand, J. Org. Chem 2000, 65, 169).
These properties of the functional group often also allow drastic reaction
condi ti ons and nmake possi bl e the
Example 1.6) Production of (RS)-S-[4-({5-bromo-4-[(R)-{2-hydroxy-1,2-
dimethylpropyl)amine]pyrimidin-2-yl}amino)phenyl}-S-cyclopropylsulfoximide

Method C

\\ /NH

O

N¢J\N -

| :
OH
H
Br

50 mg of (RS8)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-dimethylpropyl)amino]-
pyrimidin-2-yl} amino)phenyl]-S-cyclopropyl-N-[2-(trimethylsilyl)ethylsulfonyt]-
sulfoximide is dissolved in 1 ml of tetrahydrofuran and mixed with 0.3 ml ofa 1 M
solution of tetrabutylammonium fluoride in tetrahydrofuran. The mixture is stirred for 3
days at 50°C and purified by flash chromatography (dichloromethane — dichloromethane/

ethanol 9:1). 10 mg (28% of theory) of the product is obtained.



sinpl e derivatization of the sulfoximnes in the i mne-nitrogen and
a-carbon. Enantioner-pure sulfoximnes are also used as auxiliaries in the
di astereosel ective 33 synthesis ((a) S. G Pyne, Su fur Reports 1992, 12,
57; (b) C. R Johnson, Aldrichchintca Acta 1985, 18, 3). The production of
enantiomer-pure sulfoximnes is described, e.g., via the racemate cl eavage
wi th enantioner-pure canphor- |0-sulfenic acid ((a) C R Johnson, C W
Schroeck, J. Am Chem Soc. 1973, 95, 7418; (b) C. S. Shiner, A H Berks,
J. Og. Chem 1988, 53, 5543; Anot her net hod for Eroduci ng optically
active sul f oxi H-NOR EIMSOI1%72 5, 1Mk 8d8ds.ddBET. 2R (4, 0H),i T4k 218h 6d0 (Bpt i cal | y
active sulfoxides with use of MSH ((a) C. Bolm P. Miuller, K Harnms, Acta
Chem Scail), 4.86996H)50]10 @85LH)Y BP5 &, 1M Bulea(m, JH),M.40ii0R émpd HXK1.28¢srot 0, S.
Fujii, M lkeda, J. Og. Chem 1973, 38, 1239). The foll ow ng exanpl es
expl ai n t b)), Ariedoc3H)PN.16{s, 3Hg. conmpounds according to the invention w thout
limting the scope of the clained conpounds to these exanpl es. Process
Variant | X RasTheys8ebid gsnts Q Rl, R2, R3, R R5 and m have the neaning
that is indicated in

Produced in a way similar to the above-described process variants are also the

compounds below.

Example 1.7) Production of (RS)-S-[4-({5-bromo-4-{(R)-(2-hydroxy-1-
methylethyl)amino]pyrimidin-2-yl} amino)phenyl]-S-(cyclopropylmethyl)-N-|2-

(trimethylsilyl}ethylsulfonyl]sulfoximide

'H-NMR (DMSO): 10.33 (s, 1H), 8.23 (s, 1H), 8.01 (d, 2H), 7.88 (d, 2H), 7.02 (d,
1H), 5.58 (s br, 1H), 4.28 (m, 1H), 3.67 (d, 2H), 3.55 (m, 2H), 2.98 (m, 2H), 1.21 (d, 3H),
0.97 (m, 2H), 0.86 (m, 1H), 0.44 (m, 2H), 0.12 (m, 2H), 0.01 (s, 9H)

MS: 604/606 (100%, ES).



general formula (l1). 34 Exanple 1.0) Production of
(RS)-S-[4-((5-bronmo-4-[(R)-(2-hydroxy-|I

met hyl et hyl ) am no] pyri di m n- 3-yl ) am no) phenyl ] - S-nmet hyl sul f oxi m de Met hod A
40 mg (0.23 mml) of (RS)-S-(4-am nophenyl)-S-nmethyl sulfoximde and 62 ng
(0.23 mmol ) of (R)-2-[(5-brono-2-chl oropyri m di n-4-yl)am no] propan-1-ol are

m xed under argon with 0.5 m of 1-buRyl-3-nethyl-inidazolium

tetrafl uoroborate (survey article onionic liquids: a) T. Wlton, Chem

Rev. 1999, 99, 71 b , . Rldrichimca Rcta 2002, 35, 75 c¢c) M J.
Earle, K R Sﬁé m&,m}(t&'gbééez‘g%)um Series 2002, 819, 10) and stirred for 10
m nutes at roomtenperature. The reaction mxture is heated to 60C and
stirred for another 3 hours at this tenperature. It is mxed with 0.08 m

of a 4 nolar solution of hydrochloric acid in dioxane and stirred for 60
hours at &3a@amplesk.8)cPradustiomgf (RNS-Hedf-bromodi[(R)u2ehydroxy-t2él with 10 nl of
ethyl acetate and stirred for 10 mnutes. The organic solvent is decanted, i
and t he r danethglprepydjanfiné]periniidin20yliaminb)pRryljSA@}clopriopyhnethydpd-fa-t h 200 n
of ethyl acetate and then washed with 50 mMl of a saturated NaC sol ution.
The or gani@initRgsilylfetitiis@dnyiiadfosimidef i | t ered and concentrated 35

\
o] /s\ \
W NN
s ©

'H-NMR (DMSO): 9.93 (s, 1H), 8.16 (s, 1H), 8.02 (d, 2H), 7.83 (d, 2H), 6.14 (d,
1H), 4.87 (s, 1H), 4.10 (m, 1H), 3.64 (d, 2H), 2.96 (m, 2H), 1.21 (s, 3H), 1.20 (d, 3H),
1.15 (s, 3H), 0.98 (m, 2H), 0.87 (m, 1H), 0.46 (m, 2H), 0.13 (m, 2H), 0.02 (s, 9H).

MS: 632/634 (40%, ES).

Example 1.9) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino]pyrimidin-2-yl}amino)phenyl]-S-(cyclopropylmethyl)

sulfoximide



by evaporation. The remaining residue is purified by chromatography
(DCM et hanol, 8:2). 23 ng (0.06 mml, corresponding to 26% of theory) of the
product is obtained. Method B A solution of 267 ng (1.0 nmol) of
(R)-2-[(5-Dbrono-2-chl oropyrimdin-4- yl)am no] propan-1-ol in 2 m of
acetonitrile is added at roomtenperature to 171 ng (1.0 nmol) of
(RS) - S-(4-am nophenyl )-S-nethyl sulfoximde in | m of acetonitrile. The
batch is mixed with 0.25 nl of a 4 noMar solution of hydrochloric acid in
di oxane and stirred under reflux overnight. The solvent is drawn off, and
the remaining residue is purified by c(fromatography (DCM EtOH 8:2). The
crude product that is obtained is finalWyNurified by HPLC: Col um: Luna
C18(2) 5p Length x 1D: 150 x 21.2 ts: A= H2O, B = ACN, A/0.5 g of
NH4Ac/| Flow 10.0 m/m n G adient: 100‘7‘%0 |5')-5 -* 100% B(30') +
10098(5') Detector: PDA 214 nm T ure: 210C RT in mn: 20. 3

N)\IN

N

Br

ki

'H-NMR (DMSO): 9.73 (s, 1H), 8.13 (s, 1H), 7.92 (d, 2H), 7.75 (d, 2H), 6.10 (d,
1H), 4.85 (s, 1H), 4.10 (m, 1H), 3.92 (s, 1H), 3.02 (m, 2H), 1.20 (s, 3H), 1.19 (d, 3H),

1.14 (s, 3H), 0.87 (m, 1H), 0.37 (m, 2H), 0.00 (m, 2H).

Example 1.10) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino]pyrimidin-2-yl}amino)phenyl]-S-cyclopentyl-V-|2-

(trimethylsilyl}ethylsulfonyl]sulfoximide

O si”
kY
o 8 >N\
\\S/,N 0
N IN z
i _OH
H
Br

Melting point: 200-201°C.



53 ng (0.13 nmmol, corresponding to 13% of theory) of the product is
obtained. tHNW (DMSO: 9.71 (s, 1H), 8.11 (s, 1H), 7.91 (d, 2H), 7.78 (d,
2H), 6.41 (d, 11-1), 4.89 (t, 1H), 4.25 (m 1H), 3.96 (br, 1H), 3.53 (m
211), 3.03 (s, 3H), 1.21 (d, 3H. Ms: 400 (ES). 36 Exanple 1.1) Production
of (RS)-S-[3-({5-brono-4-[(R)-(2-hydroxy-| nethylethyl)am no]pyrimdin-2-yl}
am no) phenyl ] -S-net hyl - N-ni trosul f oxi A#de HN A solution of 37 ng (0.17 mol)
of (RS)-S-(3-am nophenyl)-S-nmethyl-N- nitrosulfoximde in 3 m of

acetonitrile is mxed with 91 .34 mol ), of (R)-2-[(5-

br ono- 2- cﬁ?‘H?Uﬁ}rlilﬁﬁ’dPﬂ'-“iﬂ"?I #&ﬁ?héﬁﬁfi?p‘gﬁmﬂ-ﬁﬂ)%i}yerw-w- of a 4 nolar
solution of hydrochloric acid in dioxane, and it is stirred under reflux
over ni ghtdi propyDaninolpyrimidin-guyliamine)phensdl-Scydpetylsylfoximideor i ¢ acid in
di oxane is added, and it is refluxed for another 6 hours. After TLC
monitoring, it is mxed again with 92 ng (0.34 nmol) of
(R)-2-[(5-brono-2-chl oropyri m di n-4-yl)am no] propan-1-ol and refl uxed
overnight. After cooling, the batch i sOUH(i[ﬁ;Lrbasi c with saturated NaHCO3
solution and extracted from ethyl > & The conbi ned organi c phases are
dried (Na2SO4), filtered and conc te evaporation. The residue that
is obtained is purified by chromilt 3

NN

Melting point: 194-196°C.,
1.12) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-dimethylpropyl)-

amino]pyrimidin-2-yl} amino)phenyl]-S-(2-hydroxyethyl)-N-|2-(trimethylsilyl)-

ethylsulfonyl]sulfoximide



(DCM EtOH 95:5). 24 ng (0.05 nmol, corresponding to 32% of theory) of the
product is obtained (diastereoners A/B 1:1). "HNWR (DMSO: 9.85 (s, 2H,
A+B), 8.73 (m 1H, A), 8.69 (m 1H, B), 8.11 (s, 1H, A), 8.10 (s, 11-1, B),
7.92 (m 2H, A+B), 7.58 (m 4H, A+B), 6.40 (m 2H A+B), 4.86 37 (t, 2H,
A+B), 4.32 (m 2H, A+B), 3.68 (s, 3H A), 3.66 (s, 3H B), 3.55 (m 4H,
A+B), 1.23 (d, 311, A, 1.21 (d, 3H B). Ms: 445 (ES). Produced in a way
simlar to the above-described proces45variants are al so the conpounds

bel ow. Exanple 1.2) Production of (RS)-S-[44(5-brono-4-[(1R 2R)-(2- hydroxy-l

met hyl propyl ) a h S- sul f oxi m de ' H NMR

(DIV56 P 9p¥3) (‘gn soly Lé)’%‘lszchf’ E‘? %‘P%WW??&%@) §(‘¥ ?LWOP&E‘%BQ 'qu) ! 6.14 (d,

1H), 5.02 (b 02 3

1H)25 (d, mdfgxye@k%)é‘ {%(msnyhylswgﬂhﬂﬂﬂ{ogﬁisulfw@faw@ @fé?@yfomﬁalaaedu f)ﬁ of v
S) - S- b 2- hyd -1, 2-

(RS)-=1 40 (5{m51 of I;?VCE)IEC? 1s4m1[x£:5 Zw 0.17yn*11r cco)fxay4l\%solution of HCl in dioxane. 198 mg (0.67

mmol) of (R)-3-[(5-bromo-2-chloropyrimidin-4-yl)amino]-2-methyl-butan-2-ol in 1.5 ml
of acetonitrile is added, and the batch is stirred for 20 hours at 80°C. The solvent is
removed, and the remaining residue is purified by chromatography (DCM/EtOH 9 : 1).
148 mg (0.24 mmol, corresponding to 44% of theory) of the product is obtained.
'H-NMR (DMSO): 10.21 (s, 1H), 8.21 (s, 1H), 7.97 (m, 2H), 7.85 (m, 2H), 6.42
(d, 1H), 4.10 (m, 1H), 3.80 (m, 2H), 3.70 (m, 2H), 2.95 (m, 2H), 1.20 (m, $H), 0.96 (m,

2H), 0.03 (s, 9H).

Example 1.13) Production of (RS)-5-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-

dimethylpropyl)aminojpyrimidin-2-yl}amino)phenyl]-S-(2-hydroxyethyl)-

WO/ 1

N/N

Br

sulfoximide

'H-NMR (DMSO): 9.75 (s, 1H), 8.13 (s, 1H), 7.91 (m, 2H), 7.75 (m, 2H), 6.12 (d,

1H), 4.85 (m, 2H), 4.11 (m, 2H), 3.65 (m, 2H), 3.23 (m, 2H), 1.17 (m, 9H).




di met hyl propyl ) am no] pyri m di n-2-yl } am no) phenyl ] -S net hyl sul foxi m de ONH
5 OH'HNW (DVMBSO): 9.72 (s, 1H), 8.11 (s, 1H), 7.90 (d, 2H), 7.78 (d, 2H),
6.10 (d, 1H), 4.87 (s, 111), 4.07 (m 111), 3.98 (s, 1H, 3.01 (s, 3H,
1.19 (m 9H). Ms: 428 (ES). Exanple 1.4) Production of
(RS)-S-[4-({5-brom-4-[ (1R 2R)-2- hydr oxy-|
met hyl propoxy] pyri m di n- 2-yl } am no) pheyl ] - S- net hyl sul foxi mi de 39 ' H NWR
(DVBO): 10.12 (s, 1H), 8.45 (s 111) 7 92 (d 2H) 7 84(d 2H), 5.21 (m
1H), 4.91 (d, - S, , 31-1), 1.28 (d,
3H). 1.13 (d, ﬁséastwsommrslx 5haf ’E)?B?ﬂﬂeé 'ﬂclssve@ma%deﬂﬁtea@mm y
(RS)-S-[4-(15- brom)4[&_‘ (2- hydroxy-1, 2-
di net hyl pPSERA of REEPABIBY in-2-yl} am no)phenyl]-S-cycl opropyl - N-[ 2-
(trinmethylsilyl)ethylsul fonyl]sulfoximde O

Column: Chiralpak AD 20u

Length x ID: 250 x 60 mm

Eluants: Hexane/ethanol 70 : 30

Flow: 80 mi/min

Detector: UV 300 nm

Temperature: Room temperature

RT inmin:  23.41; Diastereomer 1 (Example 1.14)

54.16; Diastereomer 2 (Example 1.15)

1.16) Production of (RS)-S-[4-({5-Bromo-4-[(1R,2R)-(2-hydroxy-1-methyl-
propyl)amino]pyrimidin-2-yl}amino)phenyl]-§S-(2-hydroxyethyl)-V-| 2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

\/

Sl'--..__

% 4'”_/?“‘

HNU L,

N\N

Y



% S\ 1.\ x 0-S,N"O95 ng (0.32 nmmol) of
(R)-3-[(5-brono-2-chl oropyri mdin-4-yl)am no]-2-nmethyl- butan-2-ol is
dissolved in 2 mM of acetonitrile and mxed with 116 ng (0.32 mol) of

(RS) - S- (4- am nophenyl ) - S-cycl opropyl -N-[2-(trimethyl silyl)ethylsul fonyl]

sul foximde. After 0.08 ml of an approximately 4N solution of HCl in

di oxane and 0.08 m of water are addéd, the m xture is heated in a seal ed
vessel for 16 hours to 75C. The suspension is filtered and the filtrate is

separated by f 0 di Ior ne - hl or et hane/ et hanol
cere Clem ‘ﬁfﬁ?‘ﬁlﬁ@%tﬁiﬁﬂ“ Y B2 wrgo??@(m@%tw Cheor )
of the desired produc § C% (3 1H) 8.01
(d, 211) (& 113134(&13(“2#1) 36761(4!1(5@),2 q am, 2hy, 8?5(% Hi,llﬁ(d AHM’S( , 3.18
(m 1 H, 2.92 (m 2H), 1.37-1.00 (m 4H), 1.21 (s, 3H), 120(d 3H), 1.14
(s, 3H), BHRD.QBrfp,9H), 0.01 (s, 9H). MB: 618/620 (100% ES).

1.17) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)-(2-hydroxy-1-methyl-

propyl)amino]pyrimidin-2-yl}amino)phenyl}- S-(2-hydroxyethyl)sulfoximide

\\//

UI

N\N

Br OH

'"H-NMR (DMSO): 9.75 (s, 1H), 8.11 (s, 1H), 7.92 (m, 2H), 7.72 (m, 2H), 6.14 (4,
1H), 5.02 (4, 1H), 4.85 (tr, 1H), 4.10 (m, 2H), 3.78 (m, 1H), 3.62 (m, 2H), 3.22 (m, 2H),
1.23 (d, 3H), 1.08 (d, 3H).

MS: 444 (ES).

The diastereomer mixture that is obtained is cleaved into the pure diastereomers
by means of preparatory HPLC:

Column: Chiralpak AD-H 5p

Length x ID: 250 x 20 mm

Eluants: A: Hexane, C: Ethanol



Exanpl e 1.6) Production of (RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-

di met hyl propyl ) am no] pyri m di n-2-yl } am no) phenyl ]-S cycl opr opyl sul f oxi m de
Met hod C 50 ng of

(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-di net hyl propyl ) am no] -

pyri m din-2-yl

am no) phenyl ] -S-cycl opropyl -N-[2-(tri @8t hyl silyl)ethylsul fonyl]- sulfoximde
is dissolved in 1 m of tetrahydrofuran and mxed with 0.3 m of a 1 M
solution of tegrabutylampnjumfluoride in tetrahydrofuran. The m xture is
stirred for 3 18&3'/5 at 5dankmg purified by flash chromat ography

(di chl oronet hane - dichl oronethand ethanol 9:1). 10 ng (28% of theory) of
the product isGtdieatned.Isopraticd08R (DVSO): 9.72 (s, 1H), 8.13 (s, 1H), 7.90
(d, 2H), 7.74 (d, 2H), 6,10(d, 1H), 4.86 (s, 1H), 4.10 (m 1H), 3.95 (s,
111), 3.16 (mDateptor:1. 40JY300ntm 4H), 1.20 (s, 3H), 1.19 (d, 3H), 1.15 (s,
3H). Ms: 454/ 456 (20% ES). Produced in a way simlar to the above-descri bed
process vari anTangsreugt Rodnhenpenpeends bel ow. Exanple 1.7) Production of
(RS)-S-[4-({5-bronmo-4-[(R)-(2-hydroxy-t- nethylethyl)am no] pyrimdin-2-yl }
am no) phenyl JREid fwe! ORI CDIAsIERESHEN-(Bxdndple 1.18)

18.9; Diastercomer 2 (Example 1.19)

1.20) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)-2-hydroxy-1-methyl-
propoxy]pyrimidin-2-yl}amino)phenyl]-S-(2-hydroxyethyl)-N-|2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

\ /

Sie,

§

A solution of 205 mg (0.56 mmol) of (RS)-S-(4-aminophenyl)-S-(2-
hydroxyethyl)-N-[2-(trimethylsilylJethylsulfonylJsulfoximide in 2 ml of acetonitrile is
mixed with 0.15 ml of a 4N solution of HCI in dioxane. 175 mg (0.62 mmol) of (2R, 3R)-
3-[(5-bromo-2-chloropyrimidin-4-yljoxy]-butan-2-ol in 2 ml of acetonitrile is added, and

the batch is stirred for 24 hours at 70°C. Then, it is stirred for another 24 hours at 85°C.



(trinethylsilyl)ethylsulfonyl] sulfoximde O "S/~~Si O, S, 0 OHH
"HNVR (DMBO): 10.33 (s, 1H), 8.23 (s, 1H), 8.01 (d, 2H), 7.88 (d, 2H), 7.02
(d, 1H), 5.58 (s br, 1H, 4.28 (m 1H), 3.67 (d, 2H), 3.55 (m 2H), 2.98
(m 2H, 1.21 (d, 3H, 0.97 (m 2H), 0.86 (m 1H), 0.44 (m 2H), 0.12 (m
2H), 0.01 (s, 9H Ms: 604/606 (100% ES). 42 Melting point: 195C (dec.).
Exanpl e 1.8) Production of (RS)-S-[4-@5-brono-4-](R)-(2-hydroxy-1,2-

di et hyl propyl ) am no] pyri m di n- 2-yl } am no) phenyl ] - S- (cycl opr opyl et hyl)

N-12- The solvent is removed, and the remaining residue is purified by chromatography

(DCM/EtOH 9 : 1). 110 mg (0.18 mmol, corresponding to 32% of theory) of the product
is obtained.

'‘H-NMR (DMSO): 10.31 (s, 1H), 8.45 (s, 1H), 7.99 (m, 2H), 7.83 (m, 2H), 5.25
(m, 1H), 4.93 (m, 2H), 3.75 (m, SH), 2.90 (m, 2H), 1.32 (d, 3H), 1.13 (d, 3H), 0.93 (m,
2H), 0.05 (s, SH).

MS: 609 (ES).

1.21) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)-2-hydroxy-1-methyl-

propoxy]pyrimidin-2-yl}amino)phenyl]-S-(2-hydroxyethyl)sulfoximide

Column: Kromasil C8 5p

Lengthx ID: 125 x 20 mm

Elvants: A:H,0 +0.1% NH;, B: ACN
Flow: 15 ml/min

Gradient: 24->38%B(107)->95(1")

Detector: UV 300 nm



(trinmethylsilyl)ethylsulfonyl] sulfoximde OH'H NVR (DVSO):

9.93 (s, 1H),

8.16 (s, 1H), 8.02 (d, 2H), 7.83 (d, 2H), 6.14 (d, 1H), 4.87 (s, 1H), 4.10
(m 1H), 3.64 (d, 2H), 2.96(m 2H), 1.21 (s, 3H), 1.20 (d, 3H), 1.15 (s,

3H), 0.98 (m 2H), 0.87 (m 1H), 0.46 (m 2H), 0.13 (m 2H),
M5: 632/634 (40% ES). Exanple 1.9) Production of
(RS)-S-[4-({5-bronmp-4-[ (R)-(2-hydroxy-5p, 2-

0.02 (s, 9H).

di met hyl propyl ) am no] pyri m di n-2-yl} am no) phenyl]-S-(cycl opropyl net hyl)
sul foxi mde 43 HN OH ' H-NMR (DMBO): 9.73 (s, 1H), 8.13 (s, 1H), 7.92 (d,
2H), 7.75 (d, ?pppergtungy Repm iqpperaurgs (s, 1H), 4.10 (m 111), 3.92 (s, I H),
3.02 (m 2H), 1.20 (s, 3H), 1.19 (d, 3H), 1.14 (s, 3H), 0.87 (m 1H), 0.37

(m 2H), 0.00 RbingHh:. BEMEdple 1.10) Production of
(RS) - S-[ 4- ((5- br ono- 4- [ (R) - ( 2- bydr oxy- 1, 2-

di et byl pr opy!| JINMR(DMION: t0.00 &; YH), 8ri2n() IBHENSS (m I THoRNLH), 5H312-

(trimethylsilyl)ethylsul fonyl] sulfoximde

(m, 1H), 4.88 (d, 1H), 4.85 (tr, 1H), 4.18 (s, 1H), 3.84 (m, 1H), 3.63 (m, 2H), 3.22 (m,

2H), 1.28 (d, 3H), 1.14 (d, 3H).

MS: 445 (ES).

Example 1.22) Production of (RS)-S-[3-({5-bromo-4-[(R)-(2-hydroxy-1,2-

dimethylpropyl)amino]pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide

127 mg (0.43 mmot) of (R)-3-[{5-bromo-2-chloropyrimidin-4-yl)amino]-2-

methyl-butan-2-ol in 1 ml of acetonitrile is added to 74 mg (0.43 mmol) of {RS)-8-(3-

aminophenyl)-S-methyl sulfoximide in 0.5 ml of acetonitrile. It is mixed with 0.1 ml of a

4N solution of HCI in dioxane, and the batch is refluxed overnight. The solvent is drawn

off, and the remaining residue is purified by chromatography (DCM/EtOH 9: 1). 37 mg

(0.09 mmol, corresponding to 20% of theory) of the product is obtained.



0" Si O S5-NO Melting point: 200-201 C. 44 Exanple 1.11) Production of

(RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2

di met hyl propyl ) am nol pyri nudi n- 2-yl } am no) phenyl ] - S-cycl opent yl sul f oxi m de

Mel ting point: 194-196C. 1.12) Production of (RS)

S-[4-({5-brono-4-[(R) - (2-hydroxy-1, 2-di net hyl propyl)- am no]

pyrim di n-2-yl} am no) phenyl ] S—(2- hy8t oxyet hyl )-N-12-(trinmethylsilyl)-

et hyl sul fonyl] sulfoximde H\V v "OH OH 45 A solution of 200 nmg (0.55 mmol)

of (RS)-S-(4-3gmno henyﬁé I%é

hydr oxyet hyl ) - RENMR QYRED: e V) B A mstils 80513 W1 o4t tmddDi h42 m of

acetonitrile and 5 m of water is mxed with 0.17 ml of a 4N sol ution of

HCl in di@xaHe.6. (149811 D (D8B (b1, Hbioft 20 6m, 1H), 4.06 (m, 1H), 3.03 (s, 3H), 1.18 (m,

(R)-3-[(5-bronp-2-chl oropyri m di n-4-yl)am no]-2-met hyl -butan-2-ol in 1.5 nm
9H).

MS: 428 (ES).

Example 1.23) Production of {RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino]pyrimidin-2-yl}amino)-2-methoxyphenyl]-S-methyl

sulfoximide

\\ //

/G[\
HN

N\N

Br

'"H-NMR (DMSO): 9.32 (s, 1H), 8.49 (m, 1H), 8.02 (s, 1H), 7.64 (m, 1H), 7.15
(m, 1H), 5.97 (d, 1H), 4.81 (s, 1H), 4.19 (m, 1H), 4.06 (m, 1H), 3.87 (s, 3H), 3.15 (s, 3H),
1.15 (m, 9H).

MS: 458 (ES).



of acetonitrile is added, and the batch is stirred for 20 hours at 80C. The
solvent is renoved, and the remaining residue is purified by chromatography
(DCMEtOH 9: 1). 148 ng (0.24 nmol, corresponding to 44% of theory) of the
product is obtained. 1H NWR (DVSO): 10.21 (s, 1H), 8.21 (s, 1H), 7.97 (m
2H), 7.85 (m 2H), 6.42 (d, 1 H, 410 (m 1 H, 3.80 (m 2H, 3.70 (m 2H),
2.95(m 2H), 1.20 (m 9H), 0.96 (m 2¥), 0.03 (s, 9H). Exanple 1.13)
Production of (RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-

di met hyl propyl ) am no] pyri m di n-2-yl ] am no) phenyl ] -S-(2-hydroxyet hyl) -

sul f oxi m Example GA4DHroduatior of GRAOH-{4-¢{ S7izropw-4-{l(1RDR)-Bhydrokx-1- 1H), 7.91 (m
2H), 7.75 (m 2H), 6.12 (d, 1H), 4.85 (m 2H), 4.11 (m 2H), 3.65 (m 2H),
3.23 (m dkthylplogoky(phrifiidin-248) abligor2-aftiixephiylFS-xiefhy silatimide obtai ned is
cl eaved into pure diastereoners by neans of preparatory HPLC. Col um:

Chi ral pak AD 20

NH
V.

0
HN 0/

N,

Y

Br OH

220 mg (1.1 mmol) of (RS)-S-(4-amino-2-methoxyphenyl)-S-methyl sulfoximide
and 280 mg (1.0 mmol) of (2R,3R)-3-[(5-bromo-2-chloropyrimidin-4-yljoxy]-butan-2-ol
in 10 ml of acetonitrile are mixed with 0.28 ml of a 4N solution of HCl in dioxane and
stirred under reflux overnight. It is mixed with 1 mi of a solution of n-butanol/methanol
(9:1) and stirred under reflux for another 5 days. The batch is concentrated by
evaporation, and the residue is purified by chromatography (DCM/ethanol 8: 2). 36 mg
(0.1 mmol, corresponding to 8% of theory) of the product is obtained.

'H-NMR (DMSO): 9.81 (s, 1H), 8.32 (m, 2H), 7.71 (m, 1H), 7.18 (m, 1H), 5.25
(m, 1H), 4.95 (br, 1H), 4.18 (m, 1E), 3.91 (s, 3H), 3.83 (m, 1H), 3.15 (s, 3H), 1.25 (m,
3H), 1.10 (m, 3H).

MS: 445 (ES).



Lengt hxl D. 250 x60 mm El uants: Hexane/ethanol 70 : 30 Flow. 80 ml/mn
Detector: UV 300 nm Tenperature: Roomtenperature RT in mn: 23.41,;

D astereoner 1 (Exanple 1.14) 54.16; Diastereoner 2 (Exanple 1.15) 1.16)
Production of (RS)-S-[4-({5-Brom-4-[(1R 2R)-(2-hydroxy-I-nethyl -

propyl)am no] pyri m di n-2-yl } am no) phenyl ] - S- (2- hydrox yethyl)-N-] 2-
(trimethylsilyl)ethylsulfonyl] sulfoximde \/ ~Si~ 47 1H NWVR (DVSO): 10.53
(s, 1H), 8.28 (s, 1H), 7.95 (m 2H), 7388 (m 21-1), 6.86 (d, 1H), 4.13 (m
111) 3.76 (m 511), 2.90 (m 2H), 1.25 (d, 3H), 1.11 (d, 3H), 0.93 (m

(RS) 3 ?2 }‘1‘? ﬁ“"iﬁ%@ﬁf@@%%&ﬁ%kwmﬂ{mm«z “hydroxy-1-

propyl ) am no] pyri m di n- }am no) phenyl ] - S-(2-hydroxyet hyI ) sul f oxi ndde
methylpropyl)amino]pyrin‘nidin-z-yl mino)- -methoxyphenyl]-S-methyl

sulfoximide

NH
0\\ //

QS\
HN 0/

<>

'"H-NMR (DMSO): 9.37 (s, 1H), 8.43 (m, 1H), 8.02 (s, 1H), 7.70 (m, 1H), 7.14
(m, 1H), 5.98 (d, 1H), 5.01 (d, 1H), 4.20 (m, 1H), 4.07 (s, 1H), 3.87 (s, 3H), 3.75 (m,
1H), 3.14 (s, 3H), 1.15 (@, 3H), 1.07 (4, 3H).

MS: 444 (ES).

The diastereomer mixture that is obtained is cleaved into pure diastereomers by
means of preparatory HPLC:
Column: Chiralpak AD 20p

Length x ID: 2350 x 60 mm

Eluants: A = Hexane, B = ethanol
Flow: 80 ml/min
Gradient: Isocratic 50% B

Detector: UV 280 nm



Br OH'"HNWR (DVMSO: 9.75 (s, 1H), 5.11 (s, 1H), 7.92 (m 211), 7.72 (m
211), 6.14 (d, 1H), 5.02 (d, 1H), 4.85 (tr, 1H, 4.10 (m 2H, 3.78 (m 1H),
3.62 (m 2H), 3.22 (m 2H), 1.23 (d, 3H), 1.08 (d, 3H). MsS: 444 (ES). The
di astereomer mxture that is obtained is cleaved into the pure diastereoners
by neans of preparatory HPLC. Colum: Chiral pak AD-H 5p. Length x 1D: 250 x
20 nm El uants: A: Hexane, C. Ethanol 48 Flow 10 M/nmin Gadient: Isocratic
50% C Detector: 1JV 300 nm Tenperature: Roomtenperature RT in mn: 13.1;

D astereoner | _(Exanple .182 18.9; Diastereomer 2 (Exanple 1.19)
Temperature: Room temperature

RT inmin:  20.3; Diastereomer 1 (Example 1.26)

34.8; Diastereomer 2 (Example 1.27)

Example 1.28) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)~(2-hydroxy-1-

methylpropyl)amino]pyrimidin-2-yl}amino)phenyl]-N,S-dimethyl-sulfoximide

'H-NMR (DMSO): 9.73 (s, 1H), 8.11 (s, 1H), 7.96 (m, 2H), 7.65 (m, 2H), 6.14 (d,
1H), 5.01 (d, 1H), 4.10 (m, 1H), 3.79 (m, 1H), 3.05 (s, 3H), 2.46 (s, 3H), 1.25 (d, 3H),
1.12 (d, 3H).

MS: 428 (ES)

The diastereomer mixture that is obtained is cleaved into the pure diastereomers
by means of preparatory HPLC:
Column: Chiralpak AD-H 5p

Length x ID: 250 x 4.6 mm



1.20) Production of (RS)-S-[4-({S brono-4-[(1R 2R)-2-hydroxy-|-nethyl -
propoxy] pyri m di n-2-yl }ani | no) phenyl ] -S-(2-hydroxyet hyl)-N--[ 2-
(trimethylsilyl)ethylsulfonyl] sulfoximde HN -OH Br OH A sol ution of 205
ng (0.56 mmol) of (RS)-S-(4-am nophenyl)-S-(2-
hydr oxyet hyl )-N-[2-(trinmethylsilyl)ethyl sul fonyl]sulfoximde in 2 m of
acetonitrile is mxed with 0.15 m of35a 4N solution of HCl in dioxane. 175
rrg (0.62 mol) of (2R 3R)-

3-[(5-brono- 2- c[ﬂ oropyrimdin-4-yl)oxy]-butan- in 2 mM of acetonitrile

i s added, and EWRBshat chAitieens. ﬂEFlBF‘C‘lZNQabér%E‘%t 70C. Then, it is stirred
for another 24 hours at 85C, 49 The solvent is renoved, and the remai ni ng
residue i s purfPwed by cHrmheitgraphy (DOMEtOH 9: 1). 110 mg (0. 18 mol ,
corresponding to 32% of theory) of the product is obtained. 'H NVR (DVSO):
10.31 (s, 1H), G&adigmt:(s, Isdekytic %8B (m 2H), 7.83 (m 2H), 5.25 (m 11-1),
4.93 (m 2H), 3.75 (m 5H), 2.90 (m 2H), 1.32 (d, 3H), 1.13 (d, 314), 0.93
(m 211), O. Obetestor:9H) .UV 300 nm

Temperature: Room temperature

RT inmin:  25.45; Diastereomer 1 (Example 1.29)

29.32; Diastereomer 2 (Example 1.30)

Example 1.31) Production of (RS)-S-|4-({5-bromo-4-{(R)-(2-hydroxy-1,2-
dimethylpropyl)amino]pyrimidin-2-yl}amino)phenyl]-~N-(ethoxycarbonyl)-

S-methyl sulfoximide

0_/

\V/
U\ o
N \N

Il\]/L
N
H

Br OH

600 mg (2.48 mmol) of (RS)-§-(4-aminophenyl)-N-(ethoxycarbonyl)-
S-methyl sulfoximide and 610 mg (2.07 mmol) of (R)-3-[(5-bromo-2-chloropyrimidin-4-

yl)amino]-2-methyl-butan-2-ol in 8 ml of acetonitrile are mixed with 0.52 ml of water



M5: 609 (ES). 1.21) Production of

(RS)-S-[4-((5-bronmo-4-[ (1R 2R) - 2- hydr oxy-1 - net hyl

propoxy] pyri m di n-2-yl }am no) phenyl ] - S- (2- hydroxyet hyl ) sul foxi m de HN- v - CH
Br OH Col um: Kromasil C8 5 Length x 113:125 x 20 nm El uants: A: H20O + 0. 1%
NH3, B: ACN Flow 15 ml/mn G adient:24->38%8(10")->95(1") Detector: UV 300 nm
50 Tenperature; Roomtenperature RT i®®nin: 10.9 'H NWR (DVBO): 10.10 (s,
114), 8.42 (s, 1H), 7.88 (m 214), 7.77 (m 2H), 5.23 (m 1H) 4.88 (d, 1H),

4.85 (tr, a%al__q.z.’! ?rﬁ ch)? 3 l&_@:sokﬁ;}ﬁ gﬁgé?@sé\q}xa}ltb Theaba%ﬁ'l 1(5 rr%lrreci_?oi' 22’ hours gl{%OOCZ H, 1.28

(d, 311),

and then concentrated by evaporation. The remaining residue is purified by
chromatography (DCM/EtOH 8 : 2). 649 mg (1.30 mmol, corresponding to 53% of
theory) of the product is obtained.

'H-NMR (DMSOQ): 10.10 (s, 1H), 8.20 (s, 1H), 7.97 (m, 2H), 7.85 (m, 2H), 6.39

(d, 1H), 4.10 (m, 1H), 3.91 (m, 2H), 3.30 (s, 3H), 1.10 (m, 12H).

Example 1.32) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)-(2-hydroxy-1-
methylpropyl)amine]pyrimidin-2-yl}amino)phenyl]-N-(ethoxycarbonyl)-

S-methyl sulfoximide

c,_/

\\ //

o
HN

N\N

V\ /\/0“

Br

'H-NMR (DMSO): 9.88 (s, 1H), 8.13 (s, 1H), 7.98 (m, 2H), 7.79 (m, 2H), 6.18 (d,
{H), 5.01 (d, 1H), 4.10 (m, 1H), 3.90 (q, 2H), 3.78 (m, 1H), 3.41 (s, 3H), 1.21 (d, 3H),

1.08 (m, GH).



Exanpl e 1.22) Production of (RS)-S-[3-({5-brono-4-[(R)-(2-hydroxy-I,?2
di met hyl propyl ) am no] pyr| m di n- 2-yl ] am no) phenyl ] - S-nmet hyl sul f oxi m de 127
ng (0.43 nmmol) of (R)-3-[(5-brono-2-chloropyrimdin-4-yl)am no]-2-
met hyl -butan-2-ol in 1 m of acetonitrile is added to 74 ng (0.43 nmol) of
(RS)-S-(3- am nophenyl)-S-nmethyl sulfoximde in 0.5 m of acetonitrile, It
is mxed with 0.1 m of a 4N solutiors7of HO in dioxane, and the batch is
refl uxed overnight. The solvent is drawn off and the renai ning residue is
purified by chromato ra hy (DCM EtCH 9: 1). rTH : mol , correspondi ng
to 20% of Expmpleh3sPr Ib@ﬁﬁ@ﬁs{ﬂbi-hrw{ﬁl 12 md(rmsb): 9.65 (s,
1H, 8.75 (m 1H), 808(s 1H, 7.64 (m 1H, 7.42 (m 2H), 6.04 (m 1H),
4.82 (br, (methoxymetbylpnopsHymine}prirgidin-2+y))angnalpheny]}-SHpthoxyddbeuyl)- OH) . N5:
428 (ES). Exanple 1.23) Production of
(RS) - S- [ 45¢ethyl sulfesimidd (R) - (2- hydr oxy-1, 2-
di met hyl propyl ) am no] pyri m di n-2-yl } am no) - 2- net hoxyphenyl ] - S- net hyl
sul f oxi m de HN OH _/

o

\\ //

WO/ |

N\N /\

V\ /‘\/OH

Br

'"H-NMR (DMSO): 9.92 (s, 1H), 8.17 (s, 1H), 7.99 (m, 2H), 7.70 (m, 2H), 6.08 (d,
1H), 5.12 (m, 1H), 4.20 (m, 1H), 4.00 (m, 1H), 3.89 (m, 2H), 3.50 (m, 4H), 3.28 (s, 3H),

1.08 (m, 9H).

Example 1.34) Production of (RS)-S-{4-[(5-bromo-4-{[(1R,2R)-2-hydroxy-1-
(methoxymethyl)propyl]amino}pyrimidin-2-yl)amino]phenyl}-N-(ethoxycarbonyl)-

S-methyl sulfoximide



"HNWR (DMBO): 9.32 (s, 1H), 8.49 (m 1H), 8.02 (s, IH), 7.64 (m IH), 7.15
(m IH, 597 (d, 1H, 4.81 (s, 1H, 4.19 (m 1H, 4.06 (m 111), 3.87 (s,
3H), 3.15 (s, 3H), 1.15 (m 9H). Ms: 458 (ES). 52 Exanple 1.24) Production
of (RS)-S-[4-({5-brono-4-[ (1R, 2R) - 2- hydr oxy-|

met hyl propoxy] pyri m di n-2-yl }am no) - 2- met hoxyphenyl ] - S- et hyl sul f oxi m de HN
OH 220 ng (1.1 mmol) of (RS)-S-(4-ani 8- 2-met hoxyphenyl) - S- net hyl

sul foximde and 280 ng (1.0 mmol) of

(2R, 3R) - 3-[ (5- brono- 2-chl oropyri m di n-4-yl)oxy] -butan-2-ol in 10 m of
acetonitrile are mxed with 0.28 m of a 4N solufion of HCl in dioxane and
stirred under reflux overnight. It is m xed W 1 mM of a solution of

n- but anol | met hanol (9:1) and stirred ginger{reflux for another 5 days. The
o residue is purified by

™. (0."1 mmol, corresponding to 8% of

batch is concentrated by evaporati on,
chromat ogr aphy (DCM et hanol 8: 2

theory) of the product is obtaing H NVR (DMSO): 9.81 (s, 11-1), 8.32 (m
2H), 7.71 (m 1H), 7.18 (m 1 B2 (m IH), 4.95 (br, IH, 4.18 (m 1H),
3.91 (s, 3H), 3.83 (m 1H), M5 (s, 3H), 1.25 (m
XY SO
|
OH

"H-NMR (DMSO): 9.91 (s, 1H), 8.17 (s, 1H), 7.95 (m, 2H), 7.78 (m, 2H), 6.08 (d,
1H), 5.13 (m, 1H), 4.20 (m, 1H), 3.95 (m, 3H), 3.48 (m, 2H), 3.40 (s, 3H), 3.27 (s, 3H),

1.10 (m, 6H).

Example 1.35) Production of (RS)-S-[4-({5-bromo4-[(R)-(2-hydroxy-1,2-
dimethylpropylamino]pyrimidin-2-yl}amino)phenyl]-N-(ethoxycarbonyl)-

S-ethyl sulfoximide

O_/

U““’w

N\N

Br



3H), 1.10 (m 3H). Ms: 445 (ES). 53 Exanple 1.25) Production of
(RS)-S-[4-({5-hronmo-4-[ (IR 2R) - (2-hydroxy-I -
met hyl propyl ) am no] pyri m di n-2-yl} am no) - 2- net hoxyphenyl ] - S- net hyl
sul foximde HN'HNWR (DVMBO: 9,37 (s, IH, 8.43 (m IH, 8.02 (s, 11-1),
7.70 (m 1H, 7.14 (m 1H), 5.98 (d, 1H), 5.01 (d, 1H), 4.20 (m 1H), 4.07
(s, 1H, 3.87 (s, 3H, 3.75 (m 1H), ®.14 (s, 3H), 1.15 (d, 3H), 1.07 (d,
3H). MS: 444 (ES). The diastereoner m xture that is obtained is cleaved into
pure di astereoners by neans of preparatory HPLC. Colum: Chiral pak AD 20
Length xI D 250x60mm El uants: A = Hexane, B = ethanol Flow. 80 ml/mn
Gradient: Isocfatic 50%B

H-NMR (DMSO): 9.89 (s, 1H), 8.14 (s, 1H), 7.99 (m, 2H), 7.72 (m, 2H), 6.13 (d,

1H), 4.84 (s, 1H), 4.09 (m, 1H), 3.90 (m, 2H), 3.54 (g, 2H), 1.15 (m, 15H).

Example 1.36) Production of (RS)-S-[4-({5-bromo-4-{(1R,2R)-(2-hydroxy-1-
methylpropyl)amino]pyrimidin-2-yljamino)phenyl]-N-(ethoxycarbonyl)-

S-ethyl sulfoximide

'H.NMR (DMSO): 9.92 (s, 1H), 8.13 (s, 1H), 7.97 (m, 2H), 7.72 (m, 2H), 6.27 (d,

1H), 4.10 (m, 1H), 9.92 (m, 2H), 3.80 (m, 1H), 3.55 (q, 2H), 1.23 (d, 3H), 1.10 (m, 9H).



Detector: UV 280 nm 54 Tenperature: Roomtenperature RT in mn: 20.3;
D astereoner | (Exanple 1.26) 34.8; Diastereoner 2 (Exanple 1.27) Exanple
1.28) Production of (RS)-S-[4-({5-bronp-4-[ (1R, 2R)-(2-hydroxy-|I
met hyl propyl ) am no] pyri m di n-2-yl} am no) phenyl ]-N, S-di net hyl - sul f oxi m de
"HHNWMR (DVMBO): 9.73 (s, 1H), 8.11 (s, 1H), 7.96 (m 2H), 7.65 (m 2H), 6.14
(d, 1H), 5.01 (d, 1H), 4,10 (m 1H, 3079 (m 1H), 3.05 (s, 3H), 2.46 (s,
3H), 1.25 (d, 3H), 1,12 (d, 3H). Ms: 428 (ES) The di astereoner m xture that
is obtain d i S cI nto t ster r b ns of preparatory
HPLC: Col ERmPe: g%i’k““ wwﬁiﬁﬁ&tﬂ% “E?j'i ‘Gydkonids B uants: A
Hexane, B = Et hanol A/ Q. 1% DEA m / m
dlmethylpmpyl)ammo]pyrimidm-z-yl}annno)-z-methylphenyl]-

N-(ethoxycarbonyl)-S-methyl sulfoximide
0

\\ //

Q0
HN

N \N
HA oA
N

K
Br

'"H-NMR (DMSO): 9.98 (s, 1H), 8.18 (s, 1H), 7.75 (m, 3H), 6.22 (d, 1H), 4.05 (m,

0

1H), 3.88 (g, 2H), 3.39 (s, 3H), 2.57 (s, 3H), 1.15 (m, 12H).

MS: 514 (ES).

Example 1.38) Production of (RS)-S-{4-({5-bromo-4-[(1R,2R)-(2-hydroxy-1-
methylpropyl)amino]pyrimidin-2-yl}amino)-2-methylphenyl]-

N-(ethoxycarbonyl)-S-methyl sulfoximide



G adient: lsocratic 15% B Detector: UV 300 nm Tenperature: Room
tenperature RT in mn: 25.45; Diastereoner 1 (Exanple 1.29) 29.32;

Di astereoner 2 (Exanple 1.30) Exanple 1.31) Production of (RS)
S-[4-({5-bronmo-4-[(R)-(2-hydroxy-1, 2-

di met hyl propyl ) am no] pyri m di n- 2-yl ] am no) phenyl ] - N- (et hoxycar bonyl ) -

S-nmet hyl sul foximde HN OH 600 ng (2. 48 nol ) of (RS)-S

(4-am nophenyl ) - N- (et hoxycar bonyl) S- rret hyI suI foxi m' de and 610 ng (2.07
mmol ) of (R)-3¢[(5-brono-2-chlor ﬁsl/m - 2- rret I-butan-2-o|
in 8 m of acet ME(IPMS&)e%WeH 8t1ﬁ(®1§12'h17 ﬁm%)s@ 35@% e M of a
AN solution of HCI in dioxane. The batch is stirred for 24 hours at 60C and
t hen concé&HhB3#0dd, ), 882 fwy Hi), 830 (FEDr BoRhisns )y 11284 A3D), 1 98 fuy 6H).ed by
chromat ography (DCM EtCH 8: 2). 649 ng (1.30 nmol, corresponding to 53% of
t heory) of the product is obtained.

Example 1.39) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)-2-hydroxy-
1-methylpropoxy]pyrimidin-2-yl}amino)phenyl}-V-(ethoxycarbonyl)-

S-ethyl sulfoximide

0_/

\\ //

UW

“\fLo/z\/ o

Br =

128 mg {0.51 mmol) of (RS)-S-(4-aminophenyl)-N-(ethoxycarbonyl)-
S-ethyl sulfoximide and 150 mg (0.53 mmol) of (2R, 3R)-3-[{5-bromo-2-chloropyrimidin-
4-yl)oxy]-butan-2-ol in 2 ml of acetonitrile are mixed with 0.12 ml of a 4N solution of
HCl in dioxane. The batch is stirred for 2 days at 60°C. The solvent is removed, and the
residue is purified by chromatography (DCM/EtOH 95 : 5). 43 mg (0.09 mmol,
corresponding to 17% of theory) of the product is obtained.

'H-NMR (DMSO): 10.28 (s, 1H), 8.45 (s, 1H), 7.99 (m, 2H), 7.78 (m, 2H), 5.22

(m, 1H), 4.91 (d, 1H), 3.88 (m, 3H), 3.53 (g, 2H), 1.30 (d, 3H), 1.10 (m, SH).



'"HNWVR (DVMSO): 10.10 (s, 1H), 8.20 (s, 1H), 7.97 (m 2H), 7.85 (m 2H), 639
(d, 1H, 4.120 (m 1H), 3.91 (m 2H), 3.30 (s, 3H), 1.10 (m 12H). Exanple
1.32) Production of (RS)-S-[4-({5-bronmo-4-[ (1R 2R)-(2-hydroxy-I -

met hyl propyl ) am no] pyri m di n- 2-yl }am no) phenyl ] - N- (et hoxycar bonyl ) - S-net hyl
sulfoximde HN'H NWR (DMsSO: 9.88 (s, 1H), 8.13 (s, IH, 7.98 (m 21-1),
7.79 (m 2H), 6.18 (d, 1H), 5.01 (d, 114), 4.10 (m 1H), 3.90 (g, 2H), 3.78
(m 1H), 3.41 (s, 3H), 1.21 (d, 3H), 62.08 (m 6H). 57 Exanple 1.33)
Production of (RS)-S-{4-[(5-brono-4-{[ (1R 2R)-2-hydroxy-1I -

th t hyl | d | h N-(eth bonyl
S"ety! S BRrURIeH ﬁﬁyﬁﬁ&&%é’%m”{mﬁ@b%%@?u@?z"@ﬁi‘%y%royf Cs iy 7088 )
(m 2H), 7.70 (m 2H), 6.08 (d, 1H), 5.12 (m 1H), 420 (m 1H), 4,00 (m
1H), 3. 89l(rmthmmpoxslwunpmn-m}amswmw(nyll -Nfgthoxy caeboniyl)- oH) .

S-methyl sulfoximide

o/
_°\v/“_<

: ,S\ 0

A

k[/J\ /'\/OH

Br

'H-NMR (DMSO): 10.24 (s, 1H), 8.45 (s, 1H), 7.97 (m, 2H), 7.85 (m, 2H), 5.22

(m, 1H), 4.91 (d, 1H), 3.90 (m, 3H), 3.43 (s, 3H), 1.30 (d, 3H), 1.11 (m, 6H).

Method D
Examples 1.41/1.42) Production and separation into the diastereomers of (RS)-S-[4-
({5-bromo-4-[(R)-(2-hydroxy-1,2-dimethylpropyl)amine]pyrimidin-2-

yl}amino)phenyl]-S-methyl sulfoximide (Example 1.3)



Exanpl e 1.34) Production of (RS)-S-{4-[(5-bronmo-4-([ (IR 2R)-2-hydroxy-I -
(met hoxynet hyl ) propyl] am no}pyrim di n-2-yl)am no]

phenyl } - N- (et hoxycar bonyl )- S-nmethyl sulfoximde 58 HN /OH Br ' H NVR ( DVSO) :
9.91 (s, 1H), 8.17 (s, 1H, 7.95 (m 2H), 7.78 (m 2H), 6.08 (d, 1H), 5.13
(m 1H), 4.20 (m 1H), 3.95 (m 3H), 3.48 (m 2H), 3.40 (s, 3H), 3.27 (s,
3H, 1.10 (m 6H). Exanple 1.35) Proddction of
(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-

di et hyl propyl ) am no] pyri m di n- 2-yl } am no) phenyl ] - N- (et hoxycar bonyl ) -

S-ethyi sulfoximde HN OH 59 ' H NVR (DMVBGY /¥!89 (s, 1H), 8.14 (s, 1H), 7.99

(m 2H), 7.72 (m 2H), 6.13 (d, 1H, 48485 1H, 4.09 (m | H, 3.90 (m
5H), 3.54 (g, 2H), 1.15 (m 15H).

HN
A,
|

N

k‘/)\
N
H

Br OH

1.65 g (3.30 mmol) of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino]pyrimidin-2-yl} amino)phenyl]-N-(ethoxycarbonyl)-
S-methyl sulfoximide in 6.5 ml of ethanol is mixed with 19.1 ml (6.69 mmol) of a 0.35
molar solution of NaOEt in ethanol and stirred under reflux for 5 hours. The batch is
stirred overnight at room temperature and then added to a saturated NaCl solution. It is
extracted with ethyl acetate, and the combined organic phases are dried (Na;SO,), filtered
and concentrated by evaporation. The remaining residue is purified by chromatography
(DCM/EtOH 9 : 1). 0.95 g (2.22 mmol, corresponding to 67% of theory) of the product
is obtained.

The analytical data are similar to those of Example 1.3 from Process Variant 1,
Method A.

The diastereomer mixture is cleaved into the diastereomers by means of
preparatory HPLC:

Column: Chiralpak OJ 20p

Length x ID: 290 x 50.8 mm

Eluants: A = Hexane + 0.1% DEA, B = ethanol



Exanpl e 1.36) Production of (RS)-S-[4-({5-bronmo-4-[(1R 2R)-(2-hydroxy-I -

nmet hyl propyl ) am noJpyri m di n-2-yl} am no) phenyl]-N- (et hoxycarbonyl)- S-ethyl
sul foximde HN "HNWVR (DMBO): 9.92 (s, 1H), 8.13 (s, 111), 7.97 (m 2H),
7.72 (m 2H), 6.27 (d, 1H, 4.10 (m 11-1), 9.92 (m 2H), 3.80 (m 1H), 3.55
(g, 211), 1.23 (d, 3H), 1.10 (m 9H). 60 Exanple 1.37) Production of
(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-

di met hyl propyl ) ami no] pyri mi di n- 2-yl }af#no) - 2- met hyl phenyl ] -

N- (et boxycar bonyl )-S-nmethyl sulfoximde OH1 HNWVR (DVBO): 9.98 (s, 1H),

8.18 (s, 1H), 7.75 (m 3HO}1, 6,22 (d, 1H), 4.05 (m 1H), 3.88 (g, 2H), 3.39
(s, 3H), 2.57 '(Y‘Q‘,“sH), BomUy  121-1). MS: 514 (ES). Exanple 1.38)
Pr oducti on of ((QTRS) -S-[4-({5-bronmo-4-[ (1R, 2R) - (2- hydr oxy-1I -

a

met hyl propyl ) afradsmbyr i nfsefr#ticolNA Bani no) - 2- met byl pbenyi ] -
N{ et hoxycar bonyl ) - S-net hyl sul foximde S~ O --\
Detector: UV 300 nm

Temperature: Room temperature
RT in min: 29.4; Diastereomer 1 (Example 1.41)

37.1; Diastereomer 2 (Example 1.42)

Similarly produced are:

Examples 1.43/1.44) Production and separation into the diastereomers of (RS)-S-[4-
({5-bromo-4-[(1R,2R)-(2-hydroxy-1-methylpropyl)amino]pyrimidin-2-

yl}amino)phenyl]-S-methyl sulfoximide (Example 1.2)

The analytical data are similar to those of Example 1.2 from Process Variant 1,

Method A.



61 'H NVR (DMSO: 9.88 (s, 111), 8.13 (s, 1H), 7.79 (m 3H), 6.33 (d, 1H),
4.04 (m 114), 3.90 (g, 2H), 3.82 (m 1H), 3.30 (s, 3H, 2.62 (s, 311), 1.22
(d, 3H), 1.08 (m 6H). Exanple 1.39) Production of

(RS)-S-[4-({5-bronmo-4-[ (1R 2R)-2-hydroxy- 1-nethyl propoxy]

pyri m di n-2-yl }am no) phenyl ] - N- (et hoxycar bonyl )- S-ethyl sulfoximde HN 128
nmg (0.51 nmol) of (RS)-S-(4-am nophenyl)-N-(ethoxycarbonyl) S-ethyl

sul f oxi m de and 150 ng (0.53 mmol ) of 6(52R, 3R) - 3-[ (5-brono-2-chl oropyri m di n-
4-yl)oxy]-butan-2-ol in 2 m of acetonitrile are mxed with 0.12 m of a 4N
sol ution of Hﬁ}eé.gstglri gxannqi.xtu'lljh%cl?aatvg&1ini[ sthshi rtrled ler 2mda%/s at 60C. The
solvent is renoved rand the T esidiees s °pu?|1fa?3c?°‘51§ sctWr OTPeL Sgraphy (DCM Et OH
95 : 5). 43 0, %ﬁgmml, corresponding to 17% of theory) of the product is
obt ai ned. PFPEIRIOR {IDM8O) : 10. 28 (s, 1H), 8.45 (s, 1H), 7.99 (m 2H), 7.78 (m
2H, 5.22 (m 111), 4.91 (d, 1H, 3.88 (m 3H), 3.53 (q, 2H, 1.30 (d, 3H,
1.10 (m 9H). 6eolumaanpl Chiralmk (3r20uct i on of

(RS)-S-[4((S-brono-4-[ (1R, 2R) - 2- hydr oxy- 1-nmet hyl propoxy[ pyri m di n-2-yl}

am no) pheny! [ - Der(géf Hidxy c2R0b0ofly8 prm

Eluants: A = Hexane + 0.1% DEA, B = ethanol
Flow: 80 ml/min
Gradient: Isocratic 15% B

Detector: UV 280 nm
Temperature: Room temperature
RT in min: 44.6; Diastereomer 1 (Example 1.43)

57.3; Diastereomer 2 (Example 1.44)

Example 1.45) Production of (RS)-S-{4-[(5-bromo-4-{[(1R,2R)-2-hydroxy-1-
(methoxymethyl)-propyl]amine}pyrimidin-2-yl)amino]phenyl}-S-methyl

sulfoximide

0O, NH



S-nmethyl sulfoximde HN OH 1H NWVR (DMSO : 10.24 (s, IH), 8.45 (s, 1H), 7.97
(m 2H), 7.85 (m 2H), 5.22 (m IH, 4.91 (d, 1H), 3.90 (m 3H), 3.43 (s,
3H), 1.30 (d, 3H), 1.11 (m 6H). Method D Exanples 1.41/1.42) Production and
separation into the diastereoners of (RS) S-[4-
({5-bronmo-4-[(R)-(2-hydroxy-1, 2-di net hyl propyl ) am no] pyri m di n-2- yl}

am no) phenyl ] -S-nmet hyl sul foxi mde (B6anple 1.3) 63 HN 1.65 g (3.30 mmvl ) of
(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2- dinethyl propyl ) am noj
pyrimdin-2-yl } am no hengml]{-l\l- et hoxycar bonyl) S-nethyl sulfoxinmde in
6.5 m of ethad&NMR ( 91 (8. 1), B0 s,(lél.)sb‘i‘i;ﬂmi)ﬂbf/?é(m,%@) 6151 (e
solution of NaOEt in ethanol and stirred under reflux for 5 hours. The batch
is stirréH)dvigrbi,dH), 420 (modd)t B Eem2H); 249 (d, 21 A.28ds St HOX(ss3Myr at ed NaCl
solution. It is extracted with ethyl acetate, and the conbi ned organic
phases ar é¢.161d,8d)( Na2SO4), filtered and concentrated by evaporation. The
remai ning residue is purified by chromatography

The diastereomer mixture is cleaved into the diastereomers by means of
preparatory HPLC:

Column: Chiralcel OJ 20p

Length x ID: 290 x 50.8 mm

Eluants: Hexane/ethanol 80 : 20
Flow: 80.0 ml/min
Detector: UV 300 nm

Temperature: Room temperature
RT in min:  47.55 : Diastereomer 1 (Example 1.46)

61.02 ; Diastereomer 2 (Example 1.47)

Example 1.48) Production of (RS)-S-{4-[(5-bromo-4-{|(1R,2R)-2-hydroxy-1-

(methoxymethyl)-propyl]amino} pyrimidin-2-yl)amino] phenyl}-S-ethyl sulfoximide

\\ //

ep

N \N /\

”\‘(J\ /'\/OH

Br



(DCMEtOH 9 : 1). 0.95 g (2.22 mol, corresponding to 67% of theory) of the
product is obtained. The analytical data are simlar to those of Exanple
1.3 fromProcess Variant 1, Method A The diastereomer mxture is cl eaved
into the diastereoners by nmeans of preparatory HPLC. Col umm: Chiral pak 03
20 Length x ID: 290 x 50.8 nm Eluants: A = Hexane + 0.1% DEA, B = et hanol
64 Flow. 80 mi/min Gadient: Isocrati6¢ 15% B Detector: UV 300 run
Tenperature: Roomtenperature RT in mn: 29.4; D astereoner 1 (Exanple 1.41)

37.1; D astere r 2 I .42) Simlarl roduced _are: anmpl es
1.4311. 44) Pr Oﬁﬂﬁw%ﬁﬁﬁlﬁ@@%g%%sag—%§.1i4r(§,01}{)hi9§pg,sg %8%?'5215? 6@@- S [ 4-
1H), 5.11 (d, 1H), 4.19 (m, 1H), 3.97 (m, 2H), 3.50 (m, 2H), 3.30 (s, 3H), 3.05 (g, 2H),

1.07 (m, 6H).

The diastereomer mixture is cleaved into the diastereomers by means of
preparatory HPLC:

Column: Chiralcel OJ 20p

Lengthx ID: 290 x 50.8 mm

Eluants: Hexane : ethanol 80 : 20

Flow: 80 ml/min

Detector: UV 300 nm

Temperature: Room temperature

RT in min:  45.5 : Diastereomer 1 (Example 1.49)

53.1 : Diastereomer 2 (Example 1.50)



({ 5-brono-4-[(1R 2R)-(2-hydroxy-I|-nmethyl propyl)am no] pyri m di n-2-

yl ) am no) phenyl ] - S-nmet hyl sul foxi m de (Exanple 1.2) The anal ytical data are
simlar to those of Exanple 1.2 from Process Variant 1, Method A. 65 The
di astereomer m xture is cleaved into the diastereoners by neans of
preparatory HPLC. Columm: Chiral pak O3 20 Length x ID: 290 x 50.8 mm

El uants: A = Hexane + 01% 17EA, B = etéd8anol Flow 80 m/m n G adient:

| socratic 15% B Detector: UV 280 nm Tenperature: Roomtenperature RT in
mn: 44.6; Diastereoner | (Exanple 1.43) 57.3; Diastereoner 2 (Exanple
1. 44) Exafpsteple 1) Productéen of{RS)-5-[4-({5-bromo—4-[(1R,2R)-(2-hydroxy-
(RS)-S-(4-1(5-bronmo-4-{{(1R 2R) - 2- hydroxy-1|- (nethoxynmet hyl)-propyl |

am no} pyr it ghéthylpPopsl)hith61pyAedin! 2yl PariifiolhHenyl]-S-ethyl sulfoximide

0\\ //NH

A

N/I\\“N

W\N)\/OH
H z

Br

'"H-NMR (DMSO): 9.71 (s, 1H), 8.11 (s, 1), 7.90 (m, 2H), 7.71 {m, 2H), 6.13 (d,
1H), 5.01 (d, 1H), 4.08 (m, 1H), 3.93 (s, 1H), 3.78 (m, 1H), 3.03 (q, 2H), 1.22 (d, 3H),

1.10 (m, 6H).

The diastereomer mixture is cleaved into the diastereomers by means of
preparatory HPLC:
Column: Chiracel OJ 20p

Length x ID: 250 x 50.8 mm

Eluants: A: Hexane + 0.1% DEA; B: Ethanol
Flow: 80 ml/min

Gradient: Isocratic 15% B

Detector: UV 300 nm

Temperature: Room temperature

RT in min:  34.0 : Diastereomer 1 (Example 1.52)



sul foximde HN 66 'H-NWR (DVMSO): 9.77 (s, 1H), 8.14 (s, 1H), 7.91 (m 2H),
7.76 (m 2H), 6.05 (d, 1H, 5.12 (br, 1H), 4.20 (m 1H), 3.98 (m 211), 3.49
(m 2H), 3.29 (s, 3H), 3.02 (s, 3H), 1.19 (d, 3H). The di astereoner m xture
is cleaved into the diastereoners by nmeans of preparatory HPLC. Col um:
Chiralcel Q) 20p. Length x ID: 290 x 50.8 mm El uants: Hexane/ethanol 80:
20 Flow. 80.0 m/min Detector: UV 308%9nm Tenperature: Roomtenperature RT
in mn: 47.55: Diastereonmer | (Exanple 1.46) 61.02: D astereoner 2 (Exanple
1.47) Exanple 1.48) Prod i on of

(RS) - S-{4- [ (5- bromo- 4- ([ Eik %&ﬂs!%rfﬁ%'i 3 Example 1.53)

(met hoxynet hyl ) - propyl ] am no) pyri m di n- 2-yl ) am no] phenyl ] -S et hyl

sul f oxi m de

Example 1.54) Production of (RS)-S-[4-({5-bromo—-4-[(R)-(2-hydroxy-1,2-

dimethylpropyl)amino]pyrimidin-2-yl }amino)phenyl]-S-ethyl sulfoximide

O, NH
N4

S

N,

|
k%\N
H

Br OH

'H-NMR (DMSO): 9.74 (s, 1H), 8.13 (s, 1H), 7.92 (m, 2H), 7.71 (m, 2H), 6.09 (d,

1H), 4.84 (s, 1H), 4.08 (m, 1H), 3.92 (s, 1H), 3.06 (q, 2H), 1.15 (m, 12H).

The diastereomer mixture is cleaved into the diastereomers by means of
preparatory HPLC:
Column: Chiralpak AD 20pn

Lengthx ID: 250 x 60 mm

Eluants: Hexane/2-Propanol 80 : 20
Flow: 8(/100 ml/min
Detector: UV 280 nm

Temperature: Room temperature



HN ,,A,",,,,OH 67 tHHNVR (DMBO): 9.78 (s, 11-1), 8.14 (s, 11-1), 7.94 (m

2H), 7.70 (m 2H), 6.05 (d, 1H), 5.11 (d, 11-1), 4.19 (m 1H), 3.97 (m
21-1), 3.50 (m 2H), 3.30 (s, 3H), 3.05 (q, 211), 1.07 (m 6H). The

di astereomer m xture is cleaved into the diastereoners by neans of
preparatory HPLC. Columm: Chiralcel QJ 20 Length x I1D:290 x 50.8 nm
El uant s: Hexane : ethanol 80 :20 Flow. 780 ml/mn Detector:

RT in min: 222.2 ; Diastereomer 1 (Example 1.55)

249.8 : Diastereomer 2 (Example 1.56)

Example 1.57) Production of (RS)-S-[4-({5-bromo4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino]pyrimidin-2-yl}amino)-2-methylphenyl]-

S-methyl sulfoximide

NH
W/

C
HN

”|)§” :
I\%\ i OH
N
K

Br

'H-NMR (DMSO): 9.63 (s, 1H), 8.11 (s, LH), 7.81 (m, 2H), 7.63 (m, 1H), 6.08 (d,
1H), 4.88 (s, 1H), 4.06 (m, 2H), 3.03 (s, 3H), 2.67 (s, 3H), 1.2 (m, 9H).

MS: 442 (ES).

The diastereomer mixture is cleaved into the diastereomers by means of
preparatory HPLC:

Column; Chiralpak AS 20pu

Length x ID: 250 x 50.8 mm

Eluants: A = Hexane, B = Ethanol

Flow: 80 ml/min

(Gradient: Isocratic 15% B



UV 300 nm Tenperature: Roomtenperature RT in mn:45.5: Diastereoner 1
(Exanple 1.49) 53.1 : Diastereoner 2 (Exanple 1.50) 68 Exanple 1.51)
Production of (RS)-S-[4-({5-brono-4-[(1R 2R) - (2-hydroxy

1- net hyl propyl ) ammo] pyri m di n- 2-yl } am no) phenyl ] - S-et hyl sul f oxi m de HN Br
"HHNWR (DMBO): 9.71 (s, 1H), 8.11 (s, IH), 7.90 (m 2H), 7.71 (m 2H), 6.13
(d, IH, 501 (d, IH, 4.08 (m 11-1)71 3.93 (s, 1H, 3.78 (m 1H), 3.03 (q,
2H), 1.22 (d, 3H), 1.10 (m 6H). The diastereoner m xture is cleaved into
t he di astereoners by neans of preparatory HPLC. Columm: Chiracel QJ 201A
Length x |1 D 2BetegtoBo. 8 WP #Eht s: A: Hexane + 0.1 % DEA; B: Ethanol

Temperature: Room temperature
RT in min:  18,96; Diastercomer 1 (Example 1.58)

21.56; Diastereomer 2 (Example 1.59)

Example 1.60) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)-(2-hydroxy-
1-methylpropyl)amino]pyrimidin-2-yl}amino)-2-methylphenyl]-

S-methyl sulfoximide

A

'"H-NMR (DMSO): 9.62 (s, 1H), 8.11 (s, 1H), 7.82 (m, 2H), 7.66 (m, 1H), 6.14 (d,
1H), 5.02 (d, 1H), 4.04 (m, 2H), 3.80 (m, 1H), 3.03 (s, 3H), 2.65 (s, 3H), 1.22 (d, 3H),

1.10 (d, 3H).

The diastereomer mixture is cleaved into the diastereomers by means of
preparatory HPLC:
Column: Chiralpak AD 20p

Length x ID: 250 x 50.8 mm



Flow. 80 ml/mn Gadient: Isocratic 15% B Detector: UV 300 nm Tenperature:
Room tenperature RT in mn: 34.0: D astereoner | (Exanple 1.52) 69 43.7:

D astereoner 2 (Exanple 1.53) Exanple 1.54) Production of
(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2

di met hyl propyl ) am no] pyri m di n- 2-yl } am no) phenyl ] - S-et hyl sul foxi m de ' H NWVR
(DVMBO: 9.74 (s, 1H), 8.13 (s, 1H), 77@2 (m 2H), 7.71 (m 2H), 6.09 (d,
1H), 4.84 (s, 1H, 4.08 (m 1H), 3.92 (s, 1H, 3.06 (g, 2H), 1.15 (m 12H).
The di astereongr mxture is cleaved into the diastereoners by neans of
prepar at ory HPE®NE,| umA: Bexang pakAEAB: Bthaglh x 1D 250 x 60 nm El uant s:
Hexane/ 2- Propanol 80: 20 Flow 80/100 m/mn Detector: UV 280 nm

Flow: 80 ml/min
Gradient: Isocratic 25%B
Detector: UV 280 nm

Temperature: Room temperature
RT in min: 104, Diastereomer 1 (Example 1.61)

124, Diastereomer 2 (Example 1.62)

Example 1.63) Production of (RS)-S-{4-[(5-bromo-4-ethoxypyrimidin-2-

yl)amino[phenyl}-S-ethyl sulfoximide

0, NH
N\

A
b

|
k%\o/\

Br

28 mg (0.056 mmol) of (RS)-S5-[4-({5-bromo-4-[(1R,2R)-2-hydroxy-
1-methylpropoxy]pyrimidin-2-yl} amino)phenyl]-N-(ethoxycarbonyl)-
S-methyl sulfoximide in 0.11 ml of ethanol is mixed with .32 ml (0.113 mmol) of 2 0.35
molar solution of NaQEt in ethanol and stirred under reflux for 6 hours. The batch is
stirred overnight at room temperature, and then added to a saturated NaCl solution. It is

extracted with ethyl acetate, and the combined organic phases are dried (Na;SO,), filtered



Tenperature: Roomtenperature 70 RT in mn: 222.2: D astereonmer | (Exanple
1.55) 249.8:. Diastereoner 2 (Exanple 1.56) Exanple 1.57) Production of
(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-

di met hyl propyl ) am no] pyri m di n-2-yl } am no) - 2- net hyl phenyl ] S-net hyl
sulfoximde HN OH 'H NWR (DMSO): 9.63 (s, 1H), 8.11 (s, 111), 7.81 (m 2H),
7.63 (m 1H), 6.08 (d, 1H), 4.88 (s, 73H), 4.06 (m 2H), 3.03 (s, 3H), 167
(s, 3H, 1.2 (m 9H). Ms: 442 (ES). The dastereomer m xture is cleaved into
t he di astereoners by neans of reparatory HPLC. Columm:_ Chiral pak AS 20p
Length x P9 copsentated by gvapprationg e remeining gogidne is myrifiedby ghyematograpy 80 ni / ni n

{DCM/EtOH 85 : 15). 9 mg (0.023 mmol, corresponding to 42% of theory) of the
product is obtained.

'H-NMR (DMSO): 10.17 (s, 1H), 8.45 (s, 1H), 7.94 (m, 2H), 7.78 (m, 2H), 4.49
{q, 2H), 3.98 (s, 1H), 3.07 (q, 2H), 1.40 {tr, 3H), 1.04 (tr, 3H).

MS: 385 (ES).

Example 1.64) Production of (RS)-N-(ethoxycarbonyl)-S-(4-{[5-iodo-4-(prop-
2-in-1-ylamino)pyrimidin-2-yljJamino} phenyl)-S-methyl sulfoximide

0

N N

%’*n/\s

400 mg (1.65 mmol) of (2-chloro-5-iodopyrimidin-4-yl)-prop-2-in-1-yl-amine
and 630 mg (2.15 mmol) of (RS)-$-(4-aminophenyl)-N-(ethoxycarbonyl)-
S-methyl sulfoximide in 7 ml of acetonitrile are mixed with 0.6 ml of a 4N solution of
HCl in dioxane and 1 ml of water. The batch is stirred for 24 hours at 50°C. The solvent
is drawn off, and the remaining residue is purified by chromatography (DCM/EtOH 9 :

1). 279 mg (0.56 mmol, corresponding to 54% of theory) of the product is obtained.



G adient: lsocratic 15% B 71 Detector: UV 300 run Tenperature: Room
tenperature RT in mn: 18.96; Diastereoner | (Exanple 1.58) 21.56;

D astereoner 2 (Exanple 1.59) Exanple 1.60) Production of
(RS)-S-[4-({5-brom-4-[(1R 2R)- (2 hydr oxy-

1- met hyl propyl ) am no] pyri m di n- 2-yl }am no) - 2- net hyl phenyl ] - S-net hyl

sul foximde 'H NVR (DMBO) : 9.62 (s, 11741), 8.11 (s, 1H), 7.82 (m 2H), 7.66
(m 14, 6.14 (d, 11-1), 5.02 (d, 1H), 4.04 (m 2H), 3.80 (m 1H), 3.03 (s,

o eavea o > 1 AENORBREERTS) oy A it os Rend FUREA ol '
ghEIAr AP A 8178 T 3 s (o 28 5 ad s Sy 3 T8 O 1, 100 G, 3t exane * 0. 1%

MS: 500 (ES).

Example 1.65) Production of {RS)-N-(ethoxycarbonyl)-S-{4-[(4-{(R)-[1-
(hydroxymethyl)-2-methylpropyljamino}-5-iodopyrimidin-2-yl)

amino)phenyl}-S-methyl sulfoximide

'"H.NMR (DMSO): 9.81 (s, 1H), 8.22 (s, 1H), 7.98 (m, 2H), 7.78 (m, 2H), 5.89 (d,
1H), 4.85 (tr, 1H), 4.04 (m, 1H), 3.92 (q, 2H), 3.65 (m, 1H), 3.56 (m, 1H), 3.41 (s, 3H),
2.02 (m, 1H), 1.10 (ir, 3H), 0.95 (dd, 6H).

MS: 548 (ES)

Example 1.66) Production of (RS)-S-{4-[(4-{(R)-[1-(hydroxymethyl)-2-

methylpropyl]amino}-5-iodopyrimidin-2-yl)amino]phenyl}-S-methyl sulfoximide



Flow. 80 mlmn Gadient: Isocratic 2598 Detector: UV 280 nm Tenperature:
Room tenperature RT in mn: 104, D astereoner 1 (Exanple 1.61) 124,

D astereoner 2 (Exanple 1.62) Exanple 1.63) Production of
(RS)-S-{4-[(5-brono-0-ethoxypyrimdin-2 yl)am no] phenyl} S-ethyl sulfoximde
28 mg (0.056 mol) of (RS)-S-[4-({5-bronp-4-[ (IR 2R)-2-hydroxy- 1

- met hyl propoxy] pyri m di n-2-yl} am no) gtsenyl ] - N- (et hoxycar bonyl) S-net hyl
sulfoximde in 0.11 m of ethanol is mxed with 0.32 m (0.113 mml) of a
0.35 nolar solution of NaCEt in ethanol and stirred under reflux for 6
hours. The batch is stirred overnight ato\\r,ﬁﬂmterrperature, and then added

to a saturated NaCl solution. It is _extra®8t{ed with ethyl acetate, and the
conbi ned organi c phases are dried ( (), Tiltered 73 and concentrated by
evaporation. The remaining residue j iri fied by chromat ography (DCM Et CH
85 : 15). 9 ng (0.023 mml, corrgponding to 42% of theory) of the product

i s obtai ned.

'H-NMR (DMSO): 9.68 (s, 1H), 8.21 (s, 1H), 7.92 (m, 2H), 7.75 (m, 2H), 5.87 (d,
1H), 4.86 (tr, 1H), 4.01 (m, 2H), 3.66 (m, 1H), 3.55 (m, 1H), 3.01 (s, 3H), 2.02 (m, 1H),

0.94 (m, 6H).

Example 1.67) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)-(2-hydroxy-1-
methylpropyl)amino]pyrimidin-2-yl}amino)-2-fluorophenyl]-

N-(ethoxycarbonyl)-S-methyl sulfoximide



'H-NVR (DVMBO): 10.17 (s, 1H), 8.45 (s, 11-1), 7.94 (m 2H), 7.78 (m 2H),

4.49
MS: 38
S-(4-i
sul f ox
(2-chl
nmol )
m of
and 1
dr awn
9:

(g, 2H), 3.98 (s, 11-1), 3.07 (g, 2H), 1.40 (tr, 3H), 1.04 (tr, 3H).
5 (ES). Exanple 1.64) Production of (RS)-N (ethoxycarbonyl)

[ 5-i0do-4-(prop 2-in-1-ylam no)pyrimdin-2-yl]anrino) phenyl)-S- nethyl
imde O v OS O- ,~ 400 (1.65 mmol ) of

or o- 5-i odopyri m di n-4-yl)-prop-26in-1-yl-amne 4 and 630 ng (2.15

of (RS)-S-(4-am nophenyl)-N-(ethoxycarbonyl) S-nethyl sulfoximde in 7

tonity] ' 1 1 h, O, |yt i f.. . HCL_in di
i of vetkNEEMERSEED S0 Bul o Jio O siniatlut B8R 206220 vent - 1s
off,,and the repnining residue is purified by chromatography (DCM Et OH
td, THS, 5:05 o, 115, 4.08 8, (1), 3.88 (m,28D). 3.79 (m. 1H), 3.48 (5, 38, P21 d.
3H), 1.09 {m, 6H).

MS: 504 (ES).

Example 1.68) Production of (RS)-5-|4-({5-bromo-4-|(R)-(2-hydroxy-1,2-
dimethylpropyl)amino]pyrimidin-2-yl}amino)-2-fluorophenyl}-

N-(ethoxycarbonyl)-S-methyl sulfoximide

'H-NMR (DMSO): 10.12 (s, 1H), 8.17 (s, 1H), 8.02 (m, 1H), 7.73 (m, 1H), 7.63
(m, 1H), 6.26 (d, 1H), 4.08 (m, 1H), 3.85 (m, 2H), 3.42 (s, 3H), 1.11 (m, 12H).

MS: 518 (ES).

Example 1.69) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino]pyrimidin-2-yl}amino)-2-triflusromethylphenyl]-

N-(ethoxycarbonyl)-S-methyl sulfoximide



1). 279 nmg (0.56 mmmol, corresponding to 54% of theory) of the product is
obtained. 74 i HNWR (DVMBO): 10.19 (s, 1H), 8.30 (s, 114), 8.05 (m 2H), 7.81
(m 2H, 7.59 (br, 1H), 4.17 (d, 2H), 3.88 (g, 2H), 3.43 (s, 3H), 3.18 (br,
1H), 1,10 (tr, 3H). Ms: 500 (ES). Exanple 1.65) Production of

(RS) - N- (et hoxycarbonyl)-S-{4-[(4-{(R)-[ 1-

(hydr oxynet hyl ) - 2- met hyl propyl ] am no} -5- | odopyri m di n-2-yl)

am no] phenyl }-S-nethyl sulfoximde -S/ 0---,,~ I HNN NN " - I~1 /OH
"HNWVR (DMSO): 9.81 (s, IH), 8.22 (s, 1H, 7.98 (m 2H), 7.78 (m 2H), 5.89
(d, 111), 4.85 (tr, IM, 4.04 (m I H, 3.92 (q, 2H, 3.65 (m | H, 3.56
(m 1H), 3.41 (s, 3H),

0
o. n—LL_
\Y/4 0
S\ ~
F
HN
Nl \N =
kfj\ ‘. _OH
X
H
Br

'H-NMR (DMSO): 10.21 (s, 1H), 8.65 (s, 1H), 8.19 (s, 1H), 8.05 (s, 2H), 6.18 (d,
1H), 4.90 (br, 1H), 4.05 (m, 1H), 3.89 (q, 2H), 3.40 (s, 3H), 1.12 (m, 12H).

MS: 568 (ES).



2.02 (m 1H), 1.10 (tr, 3H), 0.95 (dd, 6H). Ms: 548 (ES)
Production of (RS)-S-{4-[(4-{(R-[1- (hydroxynethyl) 2

Exanpl e 1. 66)

nethylpropyl]anlno) 5-i odopyri m di n-2-yl)am no] phenyl } - S- et hyl sul f oxi m de
75 HN 'H- NVR (DMBO): 9.68 (s, 1H), 8.21 (s, 1H), 7.92 (m 2H), 7.75 (m 2H),

5.87 (d, 1H), 4.86 (tr, 1H), 4.01 (m 2H), 3.66 (m 1H),

(s, 3H, 2.02 (m 11-1), 0.94 (m 611)78 Exanple 1.67) Pr

(RS)-S-[4-({5-hrono-4-[ (1R, 2R) - (2- hydr oxy-1 -

met hyl pro Q] pyrimdin-2-yl} am no)-2-fluorophenyl
%ﬁ"gﬁiﬁnﬂ{ﬁ A‘B

N- ( et hoxy Zvethyl sulfoxinide O O~\S O-,,~ 76 3H NWR (DVBO) :
10.08 (s, 1H), 8.18 (s, 1H), 8.02(m 1H), 7.68 (m 2H) 6 27
[=%]
/o S\RS
cl SNge N
HN
NI/I\}N - N)\\"N
H/L IHA
X X
R’ F|{2 R’ F!iz
®m (RY)m
NR O
\v/ Il
y S\RE S\Rs
\N \N

z
)
Z

3.55 (m 1H), 3.01
oducti on of

[-

Substituents R], Rz, R3, RY R, Q. and m have the meaning that is indicated in

general formula ().



(d, 1H), 5.03 (br, 111), 4.08 (m 1H), 3.88 (m 2H), 3.79 (m 1H), 3.48 (s,
3H, 1.21 (d, 311), 1.09 (m 6H). Ms: 504 (ES). Exanple 1.68) Production of
(RS)-S-[4({5-brono-4-[(R) -(2-hydroxy-1, 2- di nethyl propyl)amn

ol pyrimdin-2-yl } am no)-2-fluorophenyl |- N-(ethoxycarbonyl)-S- nethyl

sul foximde HN OH 'H NWR (DVMSO): 10.12 (s, 1H), 8.17 (s, 1H), 8.02 (m 1H),
7.73 (m 1H), 7.63 (m IH, 6.26 (d, 119, 4.08 (m 1H), 3.85 (m 2H), 3.42
(s, 3H), 1.11 (m 12H). Ms: 518 (ES). Exanple 1.69) Production of

(RS) - S_[4|l\é% brono-4-[(R) - (2-hydroxy-1, 2-

di met hyl p g &ni nol pyri mdin-2-yl} amno)-2-trifluoronethyl phenyll -

N- (et hoxycarbonyle’ S-net hyl sul foxi mde 77 1H NVR (DMSO): 10.21 (s, 1H) 8. 65

(s, 1 H), Fxamplgb) _I:ngucyoasf (RS)-S(4-{[5bromodd(isoprepylaming)pyrimidin2y 4. 05 (m

1H), 3.89 (q, 2H), 3.40 (s, 3H, 1.12 (m 12H). MS: 568 (ES).
yl]amino}phenyl)—S—methyl sulfoximide

NH
NV

el
HN

N\N

k()\

185 mg (0.50 mmol) of (RS)-5-bromo-N*-isopropyl-N’-[4-(methyl
sulfinyl)phenyl]-pyrimidine-2,4-diamine in 1 ml of DCM is mixed with 40 mg (0.55
mmol) of sodium azide. The batch is slowly mixed with 0.13 ml of concentrated sulfuric
acid at 0°C and then heated to 45°C. After 16 hours, the batch is cooled to room
temperature, mixed with 2 ml of IN NaOH solution and extracted from ethyl acetate.
The combined organic phases are dried (Na;SQy), filtered and concentrated by
evaporation. The remaining residue is purified by chromatography (DCM/EtQH 9:1). 38
mg (0.10 mmol, corresponding to 20% of theory) of the product is obtained.

'H-NMR (DMSO): 9.70 (s, 1H), 8.08 (s, 1H), 7.90 (d, 2H), 7.77 (d, 2H), 6.62 (d,
1H), 4.35 (m, 1H), 3.99 (s, 1H), 3.03 (s, 3H), 1.29 (d, 6H).

MS: 384 (ES).



78 Process Variant 2 (RAAm(R3)n HRN O 11 S R5 Substituents R, R2, RS,
R4, R5, Q and m have the neaning that is indicated in general fornmula (I).
79 Met hod A Exanple 2.0) Production of

(RS)-S-(4-{[5-brono-4-(isopropylam no) pyrimdin-2- yljan no)

phenyl )-S-nmet hyl sul foximde 185 ng (0.50 mmol ) of

(RS) - 5- br onb- M- i sopropyl - N2-[ 4- (et hyl

sul finyl)phenyl]-pyrimdine-2,4-dianinf®in 1 nl of DCMis mxed with 40 ngy
(0.55 nmmol) of sodium azide. The batch is slowy mxed with 0.13 m of

concentr atﬁgh%&'hf uric
Example 2.1) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1-
methylethyl)amino]pyrimidin-2-yl}amino)phenyl]-S-methyl-/V-[2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

\3'/
D N
o N/S\\ \
V72N

jen
HN

A,

w\ﬁ/\/o"'

Br

50 mg (0.13 mmol} of (R)-2-[5-bromo-2-{(RS)-4-methylsulfinyl-phenylamino}-
pyrimidin-4-ylamino]-propan-1-ol in 3 ml of acetonitrile is mixed with a spatula tip full
of CuPFs{CH3CN]4 (about 0.05 equivalent) and stirred for 30 minutes at room
temperature. The mixture is cooled in an ice bath, mixed with 55 mg (0.13 mmol) of [N-
(2-(trimethylsilyl)ethanesulfonyl}imino]phenyliodinane, and stirred for 4 hours at room
temperature. It is cooled again in the ice bath, mixed with a spatula tip full of
CuPF¢[CH;CN]4 and with 22 mg (0.06 mmol) of [N-(2-(trimethylsilyl)ethanesulfonyl)-
iminoJphenyliodinane and stirred for another 3 hours at room temperature. The mixture
is evaporated to the dry state, and the remaining residue is purified by chromatography.

20 mg of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1-methylethyl)amino]pyrimidin-2-



acid at 0C and then heated to 45C, After 16 hours, the batch is cooled to
room tenperature, mxed with 2 m of 1IN NaOH solution and extracted from
et hyl acetate. The conbi ned organic phases are dried (Na2S®™4), filtered and
concentrated by evaporation. The renmaining residue is purified by

chromat ography (DCM EtCOH 9:1). 38 ng (0.10 mmol, corresponding to 20% of

t heory) of the product is obtained. 'RBINVR (DVMSO: 9.70 (s, 1H), 8.08 (s,
1H), 7.90 (d, 2H), 7,77 (d, 2H), 6.62 (d, 1H), 4.35 (m 1H) 3,99 (s, 1H,

gr gguc(:ts i offl) I_%T“"({’ﬁé)geng? Fz}“{%ﬂl{ﬁ% 384ﬂ{YEﬁ;’thgylﬂgll\/gﬁngﬁgplﬁommlge w*ltﬁ a2 1

met hyl et hyl ) am no[ pyri m di n- 2- g/ }am no) phenyl ] - S-nmet hyl - N-[ 2-

(trimethy tm,empettﬁ 124:19758yis pbtained.oxi mi de 50 ng (0.13 nml ) of
(R)-2-[5-bromo-2-{(RS) - 4- net hyl sul fi nyl - phenyl am no} -

pyri m di n-4-yl éHH‘NMR{BMﬂ@)nQ.Bz(ﬂ, 1Hp, 8l4ngs, 1), 8.62(2H)y 7.82(d, 2Hxiad8dwi t h a
spatula tip full of CuPF6[ CH3CN] 4 (about 0.05 equivalent) and stirred for

30 mi nut edHAt4.900@WH)41RIr(&1, WHY,.3.58nE, IH)X8.92 €énj 2H); 206 €6k, 2H), aR2i(@S3H7t h, m xed
with 55 ng (0.13 nmmol) of [N

(2- (tri el by, oasihgrapul fonyl ) i mi no] phenyli odi nane, and stirred for 4
hours at room

MS: 564/566 (100%, ES).

Produced in a way that is similar to the above-mentioned methods A and B of

Process Variant 2 are the following compounds:

Example 1.0) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1-

methylethyl)amino]pyrimidin-2-yl}amino)phenyl]-S-methy! sulfoximide

\\ //

ol
HN

N\N

] :
|\]/j\ﬁ/\/OH

Br

After the Ses-protective group is cleaved with tetrabutylammonium fluoride
analogously to Example 1.6 (as described in Tetrahedron Lett. 2002, 43, 2751), 10 mg

(0.02 mmol, corresponding to 70% of theory) of the product is obtained.




tenperature. It is cooled again in the ice bath, mxed with a spatula tip
full of CuPF6[CH3CN]4 and with 22 ng (0.06 mol ) of
[N-(2-(trimethylsilyl)ethanesul fonyl)- im no]phenyliodinane and stirred for
another 3 hours at roomtenperature. The m xture 1is evaporated to the dry
state, and the remaining residue is purified by chromatography. 20 ng of
(RS)-S-[4-({5-bronmo-4-[(R)-(2-hydroxy-82-net hyl ethyl)am no] pyrimdin-2 81

yl }am no) phenyl ] - S-net hyl - N-[ 2- (trinethylsiIyI)ethyIsulfonyl]sulfoxinide
with a nelting point of 194-197C is obtained. 'H NWVR (DMSO : 9.92 (s, 1H)
8.14 (s, Erpmpl 22 Prpdugtian of (RS+5- @d{ls-brgmo-e-(nhel{mnﬂnmyrimidyw(t 1H), 4.27
(m 1H), 3.53 (s, 3H, 3.52 (m 2H, 2.95 (m 2H, 1.22 (d, 3H, 0.95 (m
211), 0. o¥llgmino}phenyS-methyl-H6R-(trioethylstighethplsuonydlsulfoximidmy t hat is
simlar to the above-nentioned nethods A and B of Process Variant 2 are the
fol |l owi ng conpounds: Exanple 1.0) Producblon o\
(RS)-S-[4-(f5-bronmo-4-[(R)-(2-hydroxy-|I

net hyl et hyl ) ami no] pyri m di n- 2-yl } am o) /;?T/S\nethyl sul f oxi m de After
the Ses-protective group is cleaved WV tétrabutylannnnlun1f|uor|de

anal ogously to Exanple 1.6 (as jped_in Tetrahedron Lett. 2002, 43,
2751), 10 ng
HN

NJ\\‘N

PR

'"H-NMR (DMSO): 9.98 (s, 1H), 8.83 (s, 1H), 8.32 (s, 1H), 7.88 {d, 2H), 7.71 (4,
2H), 7.59 (d, 2H), 7.44 (¢, 2H), 7.23 (, 1H), 3.53 (s, 3H), 2.86-3.03 (m, 2H), 0.82-1.01
(m, 2H), 0.00 (s, 9H).

MS: 582/584 (100%, ES).

Example 2.3) Production of (RS)-S-(4-{|5-bromo-4-(phenylamino)pyrimidin-

2-yl)Jamino}phenyl)-S-methyl sulfoximide



(0.02 mol, corresponding to 70% of theory) of the product is obtained. 82
Exanpl e 2.2) Production of (RS)-S-(4-{15-brono-4-(phenyl am no)pyrimdin-2
yl ] am no) phenyl ) S-nethyl-N[2-(trinmethylsilyl)ethylsulfonyl]sulfoximde 0
yr 7S ONHS '\ / 0O S'"HNW (DVMWSO: 9.98 (s, 1H), 8.83 (s, 1H), 8.32 (s,
1H), 7.88 (d, 2H), 7.71 (d, 2H), 7.59 (_;d’ 21-1), 7.44 (t, 21-1), 7.23 (t,
1H), 3.53 (s, 3H), 186-3.03 (m 2H), ®382-1.01 (m 2H), 0.00 (s, 9H). M5
582/ 584 (100% ES). Exanple 2.3) Production of

Sui T oxi 1 do 83 RMRAOMRECY 26, 38, R9 b S0k 18T TR @I s S My
7.78 (d, %E'%,’?.go' (3,5 213)? 7.42 (1, 2H), 7.23 (1, 1H), 3.96 (s, 1H), 3.00 (s, 3H).

MS: 418/420 (20%, ES).

Example 2.4) Production of (RS)-S-[4-({4-[(2-fluoro-5-methylphenyl)amino]-
pyrimidin-2-yl}amino)phenyl]-S-methyl-N-| 2-(trimethylsilyl)ethylsulfonyl]-

sulfoximide

% si”
R
QN

'H-NMR (DMSO): 9.85 (s, 1H), 9.22 (s, 1H), 7.98 (d, 2H), 7.88 (d, 1H), 7.76 (d,
2H), 7.63 (d, 1H), 7.21 (m, 1H), 7.02 (m, 1H), 6.40 {m, 1H), 3.53 (s, 3H), 2.81-2.90 (m,
2H), 0.87-1.00 (m, 2H), 0.00 (s, SH).

MS: 536 (100%, ES).

Example 2.5) Production of (RS)-S-[4-({4-[(2-fluoro-5-methylphenyl)amino]-

pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide



2H), 7.60 (d, 2H), 7.42 (t, 2H), 7.23 (t, 1H), 3.96 (s, 1H), 3.00 (s, 3H.
MS: 418/ 420 (20% ES). Exanple 2.4) Production of
(RS)-S-[4-({4-[(2-fluoro-5-nethyl phenyl)am no] -

pyri m din-2-yl }am no) phenyl ] -S-nmethyl - N-12-(trinmet hyl silyl)ethyl sul fonyl]-
sul foximde CS"is~ O\/I ~0 S'"HNW (DVSO): 9.85 (s, 111), 9.22 (s, 1H),
7.98 (d, 2H), 7.88 (d, 1H), 7.76 (d, 24), 7.63 (d, 111), 7.21 (m 1H), 7.02
(m 1H), 6.40 (m 1H), 3.53 (s, 3H), 2.81-2.90 (m 2H), 0.87-1.00 (m 214),
0.00 (s, 9H). Ms: 536 (100% ES). Exanple 2.5) Production of
(RS)-S-[4-({4-1(2-fluoro-5-nethyl phenyl ) am noj

pyri m di n-2-yl)am no) phenyl]-S-nethyl sulfoximde 84 1H NWR (DVMSO) : 9.65 (s,
1H), 9.18 (s, 1H), 8.09 (d, 1H), 7.87 (d,Q2MH 7.69 (d, 2H), 7.65 (d, 1H),
7.19 (m 1H), 7.02 (m 1H), 6.37 (m , .’\02 (s, 3H). Ms: 372 (10% ES).

HN

N/I\\‘N
LA

N
H
F

'"H-NMR (DMSO0): 9.65 (s, 1H), 9.18 (s, 1H), 8.09 (d, 1H), 7.87 (d, 2H), 7.69 (d,
7H), 7.65 (d, 1H), 7.19 (m, 1H), 7.02 (m, 1H), 6.37 (m, 1H), 3.02 (s, 3H).

MS: 372 (10%, ES).



85 Process Variant 3 d | OH (R3)m 86 The substituents R, Rz, R3, R4, R5,
Q and m have the neaning that is indicated in general fornmula (I). Y has

t he neani ng of hal ogen. Exanple 3.0) Production of

(RS)-S-14- ({5-bronmo-4-[ (RS) - (I - hydr oxynet hyl

propyl ) sul fanyl ] pyri m di n-2-yl }am no) phenyl ] - S-nmet hyl sul f oxi m de 362 ng of
(RS)-S- (4-[(5-brorno-4-chloropyrim di®- 2-yl ) ani no] phenyl ) -S-net hyl
sulfoximde is dissolved in 1.5 m of dinethylfornmam de, mxed with 0.5 m
of triethylamne and 320 ng of (RS)-2-nmercapto-butan-l-ol and stirred for
18 hours ﬁ“‘i"&‘oﬂ?“?‘ﬁﬁperature. The mixture is evaporated to the dry state in
a vacuum and purified by flash chromatography (dichloronethane/ethanol).
255 ng of the product with a melting point of 175-18d%)s obtained. 'H NMWR

(DVBO): 10.18 (s, 1H), 8.39 (s, 111), 7.91 (d, 2H), 7. oH), 5.13 (t,
(R3m
S\.Rs
s Ho
Cl “R® N
HN
NI/J\\"N - Nl)\\-..N
k,¢kow k%\OH
R’ R
{(R¥)m . {(R¥)m
Q
QR I
S\Rs SR
H H
NN NN
Nl)\\"'N - Nl)“\N
k‘/I\OH H/.\OH
R' R’
{R%)m
(R3)m o NR4 0 NR‘
\V/ 1\"/4
: S\Rs S%"R5
H
NS N

)~
Y

Z

/

rd



111), 4.05 (s, 1H), 4.00 (m 1H), 3.74 (m IH, 3.63 (m 1H), 3.03 (s, 3H,
1.93 (m 1H), 1.69 (m 1H), 1.00 (t, 3H. Ms: 431/433 (95/100% ES).
Produced in a simlar way are the foll ow ng exanples: 87 Exanple 3.1)
Production of (RS)-S-[4-([5-brono-4-[(RS)-(1-nethyl-propyl)
sul fanyl ] pyri m di n-2-yl } am no) phenyl ] - S-net hyl sul foxi m de Melting point:
175-183C ' H-NWVR (DMSO): 10.19 (s, 1H)868.40 (s, 1H), 7.95 (d, 2H), 7.85 (d,
2H), 4.04 (s, 11-1), 3.97 (m 1H), 3.03 (s, 3H), 1.76 (m 2H), 1.42 (d,
2H), 1.01 (t, 311). Ms: 4 5/417'%?0/ 100% ES). Exanple 3.2) Production of
(RS)-S-[4-({5- ']B]E@Hhﬁtmep(s )R R IRyJ Q.2andop hipredhyympaning that is indicated in
sul fanyl [ pyri m di n-2-yl }am no) phenyl ] -S-nmet hyl sul foxi mde O 1NH ' H NWVR
(DVBO) :  1gendi8l fosnuld (1.1, ha8 thednéamingbifhaloger87 (s, 4H), 4.82 (q, 1H), 3.06 (s,
3H), 2.26 (s, 311), 1.52 (d, 3H). 88 Ms: 4291431 (90/100% ES).

Example 3.0) Production of (RS)-S-[4-({5-bromo-4-[(RS)-(1-hydroxymethyl-

propyl)sulfanyljpyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide

O\\ //NH

s
% Lo

362 mg of (RS)-S- {4-[(5-bromo-4-chloropyrimidin-2-yl)amino]phenyl} -S-methyl
sulfoximide is dissolved in 1.5 ml of dimethylformamide, mixed with 0.5 ml] of
triethylamine and 320 mg of (RS)-2-mercapto-butan-1-ol and stirred for 18 hours at room
temperature. The mixture is evaporated to the dry state in a vacuum and purified by flash
chromatography (dichloromethane/ethanol). 255 mg of the product with a melting point
of 175-180°C is obtained.

'H-NMR (DMSO): 10.18 (s, 1H), 8.39 (s, 1H), 7.91 (d, 2H), 7.83 (d, 2H), 5.13 (¢,
1H), 4.05 (s, 1H), 4.00 (m, 1H), 3.74 (m, 1H), 3.63 (m, 1H}), 3.03 (s, 3H), 1.93 (m, 1H),
1.69 (m, 1H), 1.00 (1, 3H).

MS: 431/433 (95/100%, ES).

Produced in a similar way are the following examples:




Exanpl e 3.3) Production of (RS)-S-[4-((4-[(RS)-(1-acetyl propyl)sulfanyl]-5
bronmopyri m di n-2-yl } am no) phenyl [ -S-nethyl sulfoximde Y S-,K Br O
"H-NWVR (DVBSO): 10.16 (s, 1H), 8.44 (s, 1H), 7.86 (s, 4H, 4.79 (t, 1H), 3.04
(s, 3H), 2.25 (s, 3H, 2.04 (m 1H, 1.89 (m 1H), 1.18 (t, 1.511), 0.96
(t, 1.5H). Ms: 443/445 (90/100% ES). Exanple 3.4) Production of
(RS)-S-[4-((5-bronmo-4-( RS) 42- hydr oxy87

propyl ) sul fanyl ] pyri m di n yI }am' no) phenyl J S-nethyl sul foximde 89 'H NWR
(DVBO : 10.17 (s, 0 (d, 2H, 7.84 (d, 2H), 5.04 (d,
1H), 4, 04Example Byl) ltroslsﬂt% Ofiﬂf)-sd*ﬂ?-'er@moiﬂ(ﬂs)-él-@raeﬂué-prsps;l) .21 (d, 314).
VS: 417/419 (901100% ES). Exanple 3.5) Production of

(RS) - S- [ 4sulfasylipyrimidin-2{yHamims)phérpd§-ametlyl salfoximide

met hyl propyl ) sul fanyli pyri m di n-2-y1} am no) phenyl ] -S-net hyl sul f oxi m de

O~I NH S\

Melting point: 175-183°C
'H-NMR (DMSQ): 10.19 (s, 1H), 8.40 (s, 1H), 7.95 (d, 2H), 7.85 (d, 2H), 4.04 (s,
1H), 3.97 (m, 1H), 3.03 (s, 3H), 1.76 (m, 2H), 1.42 (d, 2H), 1.01 (t, 3H).

MS: 415/417 (90/100%, ES).

Example 3.2) Production of (RS)-S-[4-({5-bromo-4-[{RS)-(1-methyl-2-0xo-propyl)-
sulfanyl]pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide

C{\ ,}NH

/@/S\
HN

Sy
Py

'H-NMR (DMSO): 10.18 (s, 1H), 8.4 (s, LH), 7.87 (s, 4H), 4.82 (q, 1H), 3.06 (s,

3H), 2.26 (s, 3H), 1.52 (d, 3H).



OH'H NMVR (DVBO) : 10.17 (s, 1H), 8.38 (s, 1H), 7.93-7.81 (m 4H), 5.13+5.06
(d, 1H), 4.06 (m 1H), 4.04 (s, 1H, 3.95 (m 1H), 3.03 (s, 3H), 1.42+1.36
(d, 3H), 1.18 (m 3H). Ms: 431/433 (94/100% ES). Exanple 3.6) Production
of (RS)-S-[4-({5-brom-4-[(RS, RS)-(1-ethyl-
hydr oxypr opyl ) sul fanyl } pyri m di n- 2-yl } am no) phenyl } - S- net hyl sul f oxi m de 90
is obtained by reaction of (RS)-S-[4-({4-[(RS)-(i-acetyl propyl)sulfanyl]-5-
bronmopyrim din-2-yl} am no) phenyl]-S-methyl sulfoximde with | equival ent of
sodi um borohydride in tetrahydrofuran/nethanol (1:1). Melting point:
192-194C EH NMR ; 1H), 8.38 (s, 1H), 7.90 (d, 2H), 7.83 (d,
2H), 5.06+4. 98 d%%‘,@ﬁﬁ&é"ﬁ‘(é,g)'m, 4.00 (m 2H), 3.03 (s, 3H), 1.93 (m
1H, 1.66 (m IH, 1.16 (d, 3H), 0.99 (t, 3H). MS: 445/ 447 (96/100/x, ES).
Exanpl e 3.7) Production of (RS)-S-[4- ({5 brono-4-[ (RS) - (2-hydroxy-1, 2
di et hyl propyl?sul fanyl ] g yrimdin-2- %am no) phenyl ] - S-net hyl sul f oxi m de
Example 3.3} Production of (RS)-S5-[4- e/ 4-[(RS)-(1-acetylpropyl)sulfanyl]-5-

bromopyrimidin-2-yl}amino)phenyl]-S-methy] sulfoximide

'"H-NMR (DMSO): 10.16 (s, 1H), 8.4 (s, 1H), 7.86 (s, 4H), 4.79 (t, 1H), 3.04 (s,
3H), 2.25 (s, 3H), 2.04 (m, 1H), 1.89 (m, 1H), 1.18 (t, 1.5H), 0.96 (t, 1.5H).

MS: 443/445 (90/100%, ES).

Example 3.4) Production of (RS)-§-[4-({S-bromo-4-[(RS)~(2-hydroxy-
propyl)sulfanyl]pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide

0\\ I}\'H

S
am
HN

NJ\\‘N

|
OH
H/‘l\sf\r
Br



91 is obtained by reaction of

(RS)-S-[4-({5-brono-4-[(RS)-(1-nethyl -2-o0xo-propyl) -

sul fanyl ] pyri m di n-2-yl }am no) phenyl ]-S-nmethyl sulfoximde with 6

equi val ents of nethyl magnesi um brom de in tetrahydrofuran. Melting point:
201-202C ' H- NVR (DMSO) : 10.18 (s, 1H), 8.38 (s, 1H), 7S92 (d, 2H), 7.83 (d,
2H), 4.89 (s, 1H), 4.09 (m 1H), 4.089% (s, 1H), 3.03 (s, 3H), 1.43 (d, 3H),
1.27 (s, 6H). Ms: 445/447 (93/100% ES). Exanple 3.8) Production of
(RS)-S-[4-({5-brono-4- S) - (1- et hyl - 2- hydr oxy- 2

met hyl propyl ) SHINMR/M 1\%@? f0di7Hs,AH).18. %Snﬁﬁbﬁ@ﬁ,]z}gv 78t ks 12H5.03-006d i de HN
is obtained by reaction of (RS)-S-[4-({4-[(RS)-(1l-acetyl propyl)sulfanyll-5-
br onopyr i H)d#.A4 &, yH), 308 (o)1 pheh3b (d, SHpst03y(s, ¥ f.2k(didHe. with 6 equival ents
of nmet hyl magnesi um brom de in tetrahydrofuran. Melting point: 218C
(deconposi t i oSO 7/419 BRI GRVEED): 10. 17 (s, 1H), 8.38 (s, 1H), 7.92 (d, 2H,
7.83 (d, 2H), 4.78 (s, 114), 4.12 (dd, 114), 4.05 (s, 1H), 3.03 (s, 3H),
2.10 (m 1H, 1.48 (m 1H, 1.24 (s, 6H),

Example 3.5) Production of (RS)-S-[4-({5-bromo4-|(RS, RS)-(2-hydroxy-1-
methylpropyl)sulfanyl]pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide

QM

“1)%“
oy

'H-NMR (DMSO): 10.17 (s, 1H), 8.38 (s, LH), 7.93-7.81 (m, 4H), 5.13+5.06 (d,

1H), 4.06 (m, 1H), 4.04 (s, 1H), 3.95 (m, 1H), 3.03 (s, 3H), 1.42+1.36 (d, 3H), 1.18 (m,
3H).

MS: 4317433 (94/100%, ES).

Example 3.6) Production of (RS)-S-[4-({5-bromo-4-[(RS, RS)-(1-ethyl-2-

hydroxypropyl)sulfanyl}pyrimidin-2-yl}amino)phenylj-S-methyl sulfoximide



0.95 (dd, 3H). Ms: 459/461 (93/100% ES). Exanple 3.9) Production of
(RS)-S-[4-((5-brono-4-[(2-hydroxy-2-net hyi -propyl)

sul fanyl ] pyri m di n-2-yl }am no) phenyl ] -S-net hyl sul foxi m de is obtai ned by
reaction of (RS)-S-[4-({5-brono-4-[(4-nethoxycarbonyl nethyl) -

sul fanyl ] pyri m di n-2-yl } am no) phenyl ] -S-nethyl sulfoximde with 6

equi val ents of nethyl magnesi um brom # in tetrahydrofuran. 'H NVR (DVSO) :
10.17 (s, 1H), 8.39 (s, 1H), 7.92 (d, 2H), 7.83 (d, 2H), 4.84 (s, 1H), 4.05
(s, 1H), 3.41 (s, 2H), 3.03 (s, 3H), 1206'£"_s‘ 61-1). Ms: 431/433 (94/100%

ES). Exanple 3.10) Production of w/

(RS) - S-[ 4- ((5-brono- 4-[ (RS) - ( 2- hydr px~}~$et hyl

et hyl )sul fanyl ] pyri m di n-2-yl }am nI]-S—net hyl sul foxi m de 93 Melting
poi nt: 218-220C ' H- NVR ( DMBO) : S5, 1H), 8.40 (s, 1H, 7.92 (d, 2H),

7.84 (d, 2H), 5.18(t, IH, 4,07 (m 2H, 3.69 (m 111), 3.61 (m 1H), 3.04
(s, 3H), 1.42 (d, 3H). Ms: 417/ i 92/ % ES). Exanple 3.11) Production
of (RS)-S—[4-({5-brom)-4-[(4-rre|h% car onycl)l_r'rethyl)

s
Br

is obtained by reaction of (RS)-S-[4-({4-[(RS)-(1-acetylpropyl)sulfanyl]-5-
bromopyrimidin-2-yl} amino)phenyl]-S-methyl sulfoximide with 1 equivalent of sodium
borohydride in tetrahydrofuran/methanol (1:1).

Melting point: 192-194°C

'H-NMR (DMSO): 10.14 (s, 1H), 8.38 (s, 1H), 7.90 (d, 2H), 7.83 (d, 2H),
5.06+4.98 (d, 1H), 4.08 (s, 1H), 4.00 (m, 2H), 3.03 (s, 3H), 1.93 (m, 1H), 1.66 (m, 1H),
1.16 (d, 3H), 0.99 (t, 3H).

MS: 445/447 (96/100%, ES).

Example 3.7) Production of (RS)-S-[4-({5-bromo-4-[(RS)-(2-hydroxy-1,2-

dimethylpropyl)sulfanyljpyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide




ot . e et 3o e
sui fanyl | pyri m di n-2-yl }am no) pbenyl ] -S-net hyl sul foxi mde HN Ove ' H NWMR
(DVMSO: 10.22 (s, 1H), 8.44 (s, 1H), 7.82 (s, 4H), 4.22 (s, 2H), 4.16 (s
(br), 1H), 3.58 (s, 31-1), 3.05 (s, 3H. 94 Ms: 431/433 (91/100% ES).
Exanpl es 3.1213.13) Production and separation into the diastereoners of
(RS)-S-[4- ({ 5-bromp-4-[(1
R, 2R) - 2- hydr oxy- | - net hyl propoxy] pyri m_di n- 2-yl } am no) phenyl ] - S-net hyl
sul foxi m de (Exanple 1.4) A solution df 674 ng (7.5 mmol ) of
(RR)-(-)-2,3-butanediol in 6 mM of DMSOis m xed while being cooled with

soter 1 RO WP s GO N 28 L1 oL 10
o SR TS AR QBN S e

191 nmg (0.53 Mol ) o .
(RS) - S ( 4‘31[3!?‘51-%%?%4111‘.4,[’&?}16? wsrahyifian. yi ) ani no] phenyl }-S- et hyl
sulfoximde in 0.5 mM_of DVMSO and stirred for another two hours. Finally, it
is mxed wthMebingpging201-202°C
(RS)-S-{4-[(5-brono-4-chl oropyri mdin-2-yl)am no] phenyl }-S-

'H-NMR (DMSO): 10.18 (s, 1H), 8.38 (s, 1H), 7.92 (d, 2H), 7.83 (d, 2H), 4.89 (s,

1H), 4.09 (m, 1H), 4.05 (s, LH), 3.03 (s, 3H), 1.43 (d, 3H), 1.27 (s, 6H).

MS: 445/447 (93/100%, ES).

Example 3.8) Production of (RS)-S-[4-({5-bromo4-[(RS)-(1-ethyl-2-hydroxy-2-
methylpropyl)sulfanyl]pyrimidin-2-yljamino)phenyl]-S-methyl sulfoximide

QM

N

HN

iy

Br

is obtained by reaction of (RS)-5-[4-({4-[(RS)-{1-acetylpropyl)sulfanyl]-5-
bromopyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide with 6 equivalents of
methylmagnesium bromide in tetrahydrofuran.

Melting point: 218°C {decomposition)




met hyl sulfoximde (0.53 mmol) in 0.5 mM of DVMSO and stirred for one hour.
The batch is added to ice water and extracted fromethyl acetate (4x). The
conbi ned organi c phases 95 are washed with NaCl solution, filtered through a
What man filter and concentrated by evaporation. The remaining residue is
purified by chromatography (DCMEtOH 9: 1), 166 ng (0.41 mol,

correspondi ng to 25% of theory) of th® product is obtained. The anal ytical
data are consistent with those fromthe preparation accordi ng to Process
Variant 1. Theg_di astereoner mxture is cleaved into the diastereoners by
nmeans of prep%ﬁ%@mbloﬁl(&ﬁ#)’@?@ab@ 7(?3 (QOZH) 7@%!6‘5@#)»(4 TS, 290 x
50.8 mm Eluants: A Hexane, B: Ethanol Flow, 80 m/mn Gadient: Isocratic
1598 Det 8k HA2 (ddv1HDA-0irs, HONPO? &% AHY: 2. Flom LIRS G, kD, R34 (m6Hn: 32.8 :

D astereoner 1 (Exanple 3.12)

0.95 (dd, 3H).

MS: 459/461 (93/100%, ES).

Example 3.9) Production of (RS)-S-[4-({5-bromo-4-[(2-hydroxy-2-methyl-propyl)-

sulfanyl]pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide

is obtained by reaction of (RS)-S-[4-({5-bromo-4-[{4-methoxycarbonylmethyl)-
sulfanyl]pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide with 6 equivalents of
methylmagnesium bromide in tetrahydrofuran.

'H-NMR (DMSO): 10.17 (s, 1H), 8.39 (s, 1H), 7.92 (d, 2H), 7.83 (d, 2H), 4.84 (s,
1H), 4.05 (s, 1H), 3.41 (s, 2H), 3.03 (s, 3H), 1.26 (s, 6H).

MS: 431/433 (94/100%, ES).

Example 3.10) Production of (RS)-S-[4-({5-bromo-4-[(RS)-(2-hydroxy-1-methyl-

ethyl)sulfanyl]pyrimidin-2-yl}amino)phenyl}-S-methyl sulfoximide




39.2: Diastereoner 2 (Exanple 3.13) 96 Production of the Internedi ate
Products a) Production of (RS)-S-(4-am nophenyl)-S-nethyl sulfoximde A
solution of 2.45 g (12.2 nmmol) of (RS)-S-(4-nitrophenyl)-S-nethyl
sulfoximde in 150 m of ethanol is hydrogenated at roomtenperature with
use of 0.80 g of Pd/C (10% x 50% H20) under a hydrogen at nosphere at nor nal
pressure over 4 hours. The hydrogen absorption is 920 ml. The batch is
filtered and concentrated by evaporati®n. The residue that is obtained is
digested with diisopropyl ether. 1.90 g (11.2 mmol, corresponding to 92% of
theory) is obtained. '"HNW (DMSO: 7.53 (d, 211), 6.64 (d, 2H), 5.91 (s,
2H), 3.68 (s, 1H, 2.93 (s, 3H. ES: 171 (ES). b) Production of

(RS) - S-(4-nitrophenyl)-S-net hyl sulfoxirﬁRf 7 1.56 g (8.5 nmol) of

1- (et hyl sul finyl)-4-nitrobenzene in 20 M DCMis mxed with 0.70 g (9.5
mol ) of sodium azide. The batch is sFowy\rxed at 0Cwith 2.3 nl of
concentrated sulfuric acid and then ed to 45C. After 16 hours, the batch

is HN
N \N

Melting point: 218-220°C
'"H-NMR (DMSO): 10.19 (s, 1H), 8.40 (s, 1H), 7.92 (d, 2H), 7.84 (d, 2H), 5.18 (t,
1H), 4.07 (m, 2H), 3.69 (m, 1H), 3.61 (m, 1H), 3.04 (s, 3H), 1.42 (d, 3H).

MS: 417/419 (92/100%, ES).

Example 3.11) Production of (RS)-S-[4-({5-bromo-4-[(4-methoxycarbonylmethyl)-

sulfanyl]pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide

Q. NH

'"H-NMR (DMSO): 10.22 (s, 1H), 8.44 (s, 1H), 7.82 (s, 4H), 4.22 (s, 2H), 4.16 (s

(br), 1H), 3.58 (s, 3H), 3.05 (s, 3H).



cooled to roomtenperature, mxed with water and extracted from DCM The
aqueous phase is set at pH 11 with 15% NaCH sol ution and extracted from
DCM The conbi ned organic phases are dried (Na2SO4), filtered and
concentrated by evaporation. 1.08 g (5.4 mol, corresponding to 63% of

t heory) of the product is obtained. 'H NWR (DVSO): 8.43 (d, 2H), 8.17 (d,
214), 4.62 (s, 1H), 3.18 (s, 3H). ES: 01 (ES). c) Production of

1- (Met hyl sul finyl)4-nitrobenzene A solution of 16.0 g (95 mml) of

1- et hyl sul fanyl ;- 4-nj -benzene in 400 M of DCMis mxed at room
tenperature w i‘#éiwé%?%@k?@%ﬁ?) of 3-chl oroperoxybenzoic acid (about

709 . After 1 hour, the batch is diluted with DCM and washed with saturated
NaHCO3 sol ution. The organic phase is dried (Na2SO4), filtered and
concentrated by evaporation. The remaining residue is purified by

chr omat ogEapimples GOCKY. B3)Prdstuzion imBsegpa(atibnrmml the dinsteregoerdiofi (R$)eS-{8% of
theory) of the product is obtained. 98 "H NVR (DMSO): 8.41 (d, 2H), 7.97

d, 21-1 . ]
ERS) r (é gﬁbﬁﬁﬂgﬁ;ﬂ% ﬁﬁ{dﬂtﬁ?Slﬁllﬁ%lgfﬁ}lp&Miﬂz@l}amno)phenyl]

S-methyl sulfoximide (Example 1.4)

RV

A solution of 674 mg (7.5 mmol) of (R,R)-(-)-2,3-butanediol in 6 ml of DMSO is
mixed while being cooled with water in portions with 330 mg of sodium hydride (55-
60%), and then stirred for 45 minutes at room temperature. The batch is mixed with 196
mg (0.54 mmol) of (RS)-S- {4-[(5-bromo-4-chloropyrimidin-2-yhaminolphenyl}-S-
methyl sulfoximide in 0.5 ml of DMSO and stirred overnight. It is mixed again with 191
mg (0.53 mmol) of (RS)-S-{4-[(5-bromo-4-chloropyrimidin-2-yl)aminolphenyl}-S-
methyl sulfoximide in 0.5 ml of DMSO and stirred for another two hours. Finally, it is
mixed with 190 mg of (RS)-S-{4-[(5-bromo-4-chloropyrimidin-2-yl)Jamino]phenyl }-S-
methyl sulfoximide (0.53 mmol) in 0.5 m! of DMSO and stirred for one hour. The batch

is added to ice water and extracted from ethyl acetate (4x). The combined organic phases



NH2 A solution of 200 ng (1.00 nmol) of

(RS)-S-nethyl -S-(3-nitrophenyl)sulfoximde in 20 mM of THE is m xed at room
tenperature with 8 ml of an approximtely 10% solution of Ti(lII1)Cl in

20- 30% hydrochloric acid. After 3 hours, another 2 nl of the approxinmately
10% solution of Ti(I11)d in 20-30% hydrochloric acid is added and stirred
overni ght at room tenperature. The bat%h is made basic with I N NaOH sol ution
and mxed with ethyl acetate. is filtered, and the filter cakes are

I t
washed with et ..acefat e/ Meo 3:2). The organi.c solvent i|s awn off in a
otary evaparabgvinSacT i roblitd thaed p Sy e songppisied by o. The
conbi ned organic phases are drjied (Na2SQ4), filtered and concentrated by
evapor at i 8yaporptign. Ehs mainingresidue i§prafisly shromatpgraply DEM/ERHAeogr aphy
(DCM Et OH 95;5). 82 m% (0.48 mml, corresponding to 48% of theory) of the
product i $6Gimg40.AkmmoleonpEpohdivg®) 25% of thepry) ofithy produdtiis pbteined)) , 7. 00 (m
IH), 6.75 (m IH, 556 (s, 2H), 3.96 (s, 1H, 2.98 (s, 3H). ES: 171 (ES).
99 e} Product i Dhe afalytiRd)dat {r8e@nisteapiwizhjHope Somehdyprepdrativr acoadinaxi m de O
N- NO2
Process Variant 1.
The diastereomer mixture is cleaved into the diastereomers by means of
preparatory HPLC:

Column: Chiracel OJ 20u

Length x ID: 290 x 50.8 mm

Eluants: A Hexane, B: Ethanol

Flow: 80 ml/min

Gradient: Isocratic 15%B

Detector: UV 300 nm

Temperature: Room temperature

RT in min:  32.8 : Diastereomer 1 (Example 3.12)

39.2 : Diastereomer 2 (Example 3.13)



\' v SNH2 A solution of 100 ng (0.41 nmol) of (RS)-S-nethyl-N-nitro-S-(3-
nitrophenyl)sulfoximde in 8 mM of THE is m xed at roomtenperature with 3.1
m of an approximately 10% solution of Ti(l11)Cl in 20-30% hydrochloric
acid. After | hour, another 1.0 ml of the approximtely 10% sol uti on of
Ti(I'11)CL in 20-30% hydrochloric acid is added, and it is stirred for
another 45 mnutes at roomtenperaturé6 The batch is nmade basic with IN
NaOH sol ution and extracted with ethyl acetate. The combi ned organic phases
are dried (Na2SO4), filtered and concentrated by evaporation. The residue
that is oBreducsianof the Intermediage Praduistnt ogr aphy (DCM Et OH 95:5). 40 ng (0. 19
mml, corresponding to 45% of theory) of the product is obtained. 'H NWR
(DVsO): 7.33 (m 1H), 7.13 (m 1H), 7.03 (m 1H), 6.90 (m 11-1), 5.88 (s,
2H), 3.59 (s, 3H). ES: 216 (ES). f) Production of (RS)-S-nmethyl-Nnitro-S

( 3- ni t r oplap@Prbdwctioh@f (RY)ES-(4-AnimpheiRBEF-methyl sulfoximide
S-net hyl -S-(3-ni trophenyl ) sul foxi m de (B)

WAk

a
HN

A solution of 2.45 g (12.2 mmol) of (RS)-S-(4-nitrophenyl)-S-methyl sulfoximide
in 150 ml of ethanol is hydrogenated at room temperature with use of 0.80 g of Pd/C
(10% x 50% H,0) under a hydrogen atmosphere at normal pressure over 4 hours. The
hydrogen absorption is 920 ml. The batch is filtered and concentrated by evaporation.
The residue that is obtained is digested with diisopropyl ether. 1.90 g (11.2 mmol,
corresponding to 92% of theory) is obtained.

'H-NMR (DMSOQ): 7.53 (d, 2H), 6.64 (d, 2H), 5.91 (s, 2H), 3.68 (s, 1H), 2.93 (s,
3H).

ES: 171 (ES).

b) Production of (RS)-S-(4-nitrophenyl)-S-methyl sulfoximide

qbde

R
ON



100 N2 W z ONNO-Sg N2 AOi/NHB 1.0 g
sulfoximde is carefully mxed with 3 m of

(RS) - S- phenyl - S- net hyl

concentrated sulfuric acid. Wiile being stirred at 0C,

(6.45 mol ) of

the batch is

carefully mxed drop by drop with 1 m of fumng nitric acid and slowy

heat ed overnight to room

et hyl acetate.
concentrated by evaporation.

t enper at ure.
added to ice-cooled IN NaCH sol uti on.
The conbi ned organic pﬁ’gses are dried

The reaction solution is carefully
The basic batch is extracted from
(Na2sO™4), filtered and
is obtained is mxed wth 15
d washed with

The residue that

N B R ST

di i sopropyl
th f The fi t t d.th
oot y) 0 e, erbgtcﬁ 191 slow y%llxlec? at 0%8 with ©

precipit aP’éxet%[fg‘f u(%o g6t gr@ﬂ“?béli'lz’%?ﬁ}“m e
2.3 m! of concentrated sulfuric acid and then heated to 45°C. After 16 hours, the batch is
cooled to room temperature, mixed with water and extracted from DCM. The aqueous
phase is set at pH 11 with 15% NaOH solution and extracted from DCM. The combined
organic phases are dried (Na;S0,), filtered and concentrated by evaporation. 1.08 g (5.4
mmol, corresponding to 63% of theory) of the product is obtained.

'H-NMR (DMSO): 8.43 (d, 2H), 8.17 (d, 2H), 4.62 (s, 1H), 3.18 (s, 3H).

ES: 201 (ES).

¢) Production of 1-(Methylsulfinyl}-4-nitrobenzene

A solution of 16.0 g (95 mmol) of 1-methylsulfanyl-4-nitro-benzene in 400 ml of
DCM is mixed at room temperature with 24.6 g (100 mmol) of 3-chloroperoxybenzoic
acid (about 70%). After 1 hour, the batch is diluted with DCM and washed with
saturated NaHCOs solution. The organic phase is dried (Na;SQs), filtered and
concentrated by evaporation. The remaining residue is purified by chromatography
(DCM/EtOH 8:2). 7.6 g (41 mmol, corresponding to 43% of theory) of the product is

obtained.

dr° ng to 31 % of



by chromat ography (DCM Et OH 97:3). 200 ng (1.00 mml, corresponding to 16%
of theory) of product Bis obtained. (A): '"HNW (DVSO: 8.79 (m 1H),
8.64 (m IH), 8.49 (in, 1H), 8.05 (m IH), 3.88 (s, 3H). lot 'H NVR (DVSO) :
8.65 (m 1H), 8.48 (m 1H), 8.35 (m 1H), 7.90 (m 1H), 4.62 (s, 1H), 3.17
(s, 3H). Ms: 201 (ES). g) Production of

5-brono- Mi sopropyl --11' 2- 14- (et hyl s#i8f i nyl ) phenyl ) - pyri m di ne 2, 4-di am ne
1.77 g (4.6 muol) of 5- brom) N4- i sopropyl - N2-[ 4- (rrethylsulfanyl)phenyl)
pyrlmdlne24d|amne drochl oride_is of DCM and m xed

T Oh0 2 R SBME) S AR 2 o R o Pe calh (8505, The batch | s

stirred for 90 mnutes at roomtenperature and then dlluted wth DCM It is
washed with saE8r 48@ENMaHC®B sol ution and saturated NaCl sol ution. The
organi ¢ phase is dried (Na2SO4), filtered and concentrated by evaporation.
The remaining residue is purified by chromatography (DCMEtOH 9:1). 553 ng
(1.5 mmol, corresponding to 33% of theory) of the product is

d) Production of (RS)-S-(3-aminophenyl)-S-methyl sulfoximide

0. NH
\©V/
N S/

NH,

A solution of 200 mg (1.00 mmol) of (RS)-S-methyl-S-(3-nitrophenyl)sulfoximide
in 20 ml of THF is mixed at room temperature with 8 ml of an approximatetly 10%
solution of Ti(III)Cl in 20-30% hydrochloric acid. After 3 hours, another 2 ml of the
approximately 10% solution of Ti(HI}Cl in 20-30% hydrochloric acid is added and stirred
ovemight at room temperature. The batch is made basic with 1N NaOH solution and
mixed with ethyl acetate. It is filtered, and the filter cakes are washed with ethyl
acetate/MeoH (3:2). The organic solvent is drawn off in a rotary evaporator, and the
residue is extracted from ethyl acetate. The combined organic phases are dried (Na;SO4),
filtered and concentrated by evaporation. The residue that is obtained is purified by
chromatography (DCM/EtOH 95:5). 82 mg (0.48 mmuol, corresponding to 48% of
theory) of the product is obtained.

'H-NMR (DMSO): 7.19 (m, 1H), 7.11 (m, 1H), 7.00 (m, 1H), 6.75 (m, 1H), 5.56
(s, 2H), 3.96 (s, 1H), 2.98 (s, 3H).

ES: 171 (ES).



obt ai ned. 102 1H NWMR (DVMSO): 9.55 (s, 1H), 8.08 (s, 111), 7.90 (d, 2H), 7.53
(d, 2H, 6.53 (d, 1H, 4,35 (m 111), 2.70 (s, 3H, 1.25 (d, 611). Ms: 369
(ES). h) Production of

5- Brono- M i sopropyl - N2- [ 4- (et hyl sul fanyl ) phenyl ) -pyrim di ne 2, 4-di amne A
solution of 4.08 g (16.3 mmol) of (5-brono-2-chloro-pyrimdin-4-yl)-

i sopropyl-amine in 20 m of acetonitri9 is nixed at roomtenperature with a
solution of 2 m (16.3 mmol) of 4-nethyl sul fanyl-phenylamne in 10 m of

tonitrije The b i 5 . mixed with 4. 4 ol ar sol ution of
hydr oohl of] Eragitgon At (A& v lpensals migt Pl enltobiee 71 ' <ot 11 oo

under retlux for 16 hours. After cooling, the precipitate that is forned is
suctioned off, washed with water and dried. 4.94 g (12.7 muol, correspondi ng
to 78% of theory) of the product is obtained in the form of hydrochl ori de.
'H- NVR (DVBO): 10.39 (s, 1H), 8.18 (s{ M N%. 88 (br, 1H), 7.49 (d, 2H),

7.29 (d, 2H), 4.30 (m 1H), 2.5 39, _1.21 (d, 6H. M5 353 (ES). 103

NH,

A solution of 100 mg (0.41 mmol) of (RS)-S-methyl-N-nitro-S-(3-
nitrophenyl)sulfoximide in 8 m! of THF is mixed at room temperature with 3.1 ml of an
approximately 10% solution of Ti(III)Cl in 20-30% hydrochloric acid. After 1 hour,
another 1.0 ml of the approximately 10% solution of Ti(II)Cl in 20-30% hydrochloric
acid is added, and it is stirred for another 45 minutes at room temperature. The batch is
made basic with 1N NaOH solution and extracted with ethyl acetate. The combined
organic phases are dried (NazSQy), filtered and concentrated by evaporation. The residue
that is obtained is purified by chromatography (DCM/EtOH 95:5). 40 mg (0.19 mmol,
corresponding to 45% of theory) of the product is obtained.

'H-NMR (DMSO): 7.33 (m, 1H)}, 7.13 (m, 1H), 7.03 (m, 1H), 6.90 (m, 1H), 5.88
(s, 2H), 3.59 (s, 3H).

ES: 216 (ES).

f) Production of (RS)~-S-methyl-N-nitro-S-(3-nitrophenyl)sulfoximide (A) and (RS)-

S-methyl-S-(3-nitrophenyl)sulfoximide (B)



Addi tional Internmediate Products POCI3 Cl Substiluents R and R2 have the
nmeaning that is indicated in general formula (1). i) Production of

(R) -2-[(5-Bronp-2-chl oropyri m di n-4-yl)am no] propan-1-ol 104 A sol ution of
22.8 g (100 mmol ) of 5-brono-2,4-dichloropyrimdine in 100 m of
acetonitrile is mxed at OC first with 17.0 m (125 mol) of triethylam ne
and then with 9.4 g (125 mmol ) of D &0@&ni nol. The batch is stirred
overnight at roomtenperature. The precipitate that is formed is suctioned
of f, washed with water, and conpletely dried. 21.5 g (81 mmol,
corresponding to 81 % of th 7 2 the product is%qhtdined. ' H NVR (DVBO):
8.21 (s, IH, 7.05 (d, . 3, 3.41 (m 2H), L 17

A86 (t, 1H), 4.16
(d, 3H). j) Production
opyrimdin-4-yl) oxtan- 2-ol Br OH A solution
R R -(-)-2,3-butaned™t in 50 M of THE is m

(2R 3R)-3-[(5- brono- 2-

of 1.35 g (15.0 mml) o 0 m xed
at 0Cin portions with 48 mg (11.0 nmol) of so(i)um hydri de (55% di spersi on)
2 2
A B

1.0 g (6.45 mmol) of (RS)-S-phenyl-S-methyl sulfoximide is carefully mixed with
3 ml of concentrated sulfuric acid. While being stirred at 0°C, the batch is carefully
mixed drop by drop with 1 ml of fuming nitric acid and slowly heated overnight to room
temperature. The reaction solution is carefully added to ice-cooled 1N NaQOH solution.
The basic batch is extracted from ethyl acetate. The combined organic phases are dried
(Na;S0y), filtered and concentrated by evaporation. The residue that is obtained is mixed
with 15 m]l of MeOH. The precipitate that is formed is suctioned off and washed with
diisopropyl ether. After drying, 485 mg (1.98 mmol, corresponding to 31% of theory) of
product A is obtained. The filtrate is spun in, and the precipitate that is formed is purified
by chromatography (DCM/EtOH 97:3). 200 mg (1.00 mmol, corresponding to 16% of

theory) of product B is obtained.

(A):
'H-NMR (DMSO): 8.79 (m, 1H), 8.64 (m, 1H), 8.49 (m, 1H), 8.05 (m, 1H), 3.88

(s, 3H).



and then stirred for 10 mnutes at roomtenperature. The solution that is
produced is added at 0Cto 2.27 g (10.0 mmol) of

5-brono-2, 4-dichloropyrimdine in 25 M of THE The batch is slowy heated
to roomtenperature and stirred for 12 hours. The solvent is drawn off, and
the residue that is obtained is purified by chromatography (hexane/ et hyl
acetate 1:1). 2.29 g (8.1 mmol, corresponding to 81% of theory) of the
product is obtained. 105 'H NWR (DI\/B¢§1 8.44 (s, 1H), 5.18 (g, 1H), 3.96
(g, 1H, 2.02 (d, 1H, L4 (d, 3H), 1.28 (d, 3H). Ms: 281 (ES). k)
Producti on of -3-]1(5-brono-2-chl oropyri m di n-4-yl ) am no] - 2- net hyl - but an- 2
of OH An ice-cblGfed solution of 2.95 g (10.0 mml) of nethyl-N(5- brom) 2-
chl oropyri m di - 4- aninate jn 150 m _of THE is m xed

wth 90 &mﬁ#p@s@ 3 G ima B8 it A3 Tk PR REn iRt 641 de

di et hyl ether Af ter 5 hours at roomtenperature, the batch is mxed with
30 m  of ésaﬂmé"t]é’c{s,a?rﬁﬂem um chloride solution. It is diluted with water and

extracted fromethyl acetate (3x). The
MS: 201 (ES).

g) Production of S-bromo-]\f‘-isopropyl-N‘z-[4—(methylsulﬁnyl)phenyl)—pyrimidine—

2,4-diamine

1.77 g (4.6 mmol) of 5-bromo-N* -isopropyl-Nz-[4-(methylsulfanyl)phenyl)-
pyrimidine-2,4-diamine hydrochloride is taken up in 40 ml of DCM and mixed with 1.73
g (5.5 mmol) of 3-chloroperoxybenzoic acid (55%). The batch is stirred for 90 minutes
at room temperature and then diluted with DCM. It is washed with saturated NaHCO,
solution and saturated NaCl solution. The organic phase is dried (Na,SQ,), filtered and
concentrated by evaporation. The remaining residue is purified by chromatography
(DCMfE_tOH 9:1). 553 mg (1.5 mmol, corresponding to 33% of theory) of the product is

obtained.



conbi ned organi ¢ phases are dried (Na2SO4), filtered and concentrated by
evaporation. The remaining residue is purified by chromatography

(hexane/ et hyl acetate: 4:1 - 1:1). 2.81 g (9.5 mmol, corresponding to 95%
of theory) of the product is obtained. '"H NWR (CDCl 3): 8.1 (s, IH, 5.9 (d,
i1H, 4.2 (m 1H), 1.8 (br, 11-1), 1.2 (m 9H). 106 ha) Production of

met hyl - N- (5- brono- 2- chl oropyrim din-4-yl)-D-al aninate 22.8 g (100 nmmml ) of
5- brono- 2, 4-di chl oropyri m di ne and 141&9 (100 nmmol) of D-alanic acid

nmet hyl ester hydrochloride are dissolved in 300 nl of THE and 75 m of DM,

T Voo col o i S S o 0 B BT

drawn of f a rota evaporator, and the remaining residue is purified by
chr omat ogrlggﬁfs((ﬁbﬂ 'éQﬂﬁﬁH) é@ét(‘éet%n 4.1 - 2:1). 25.5 g (86.1 mmol,
corresponding to 86% of theory) of the product is obtained. 'H NWR (CDCI 3):
8.2 (s, 1H), eMB:eS (B, 4.8 (m 1H), 3.8 (s, 3H), 1.6 (d, 3H. I)
Production of (2R, 3R)-3-[(5-brono-2-chl oropyrim di n-4-yl)am no] butan-2-ol OH
107 32.7 g (159 mml) of copper(l)brom de dinethyl sulfide conplex is
i ntroduced

h) Production of 5-Bromo-N'-isopropyl- ~[4-(methylsulfanyl)phenyl)-pyrimidine-

2,4-diamine

A solution of 4.08 g (16.3 mmol) of (5-bromo-2-chloro-pyrimidin-4-yi)-
isopropyl-amine in 20 ml of acetonitrile is mixed at room temperature with a solution of
2 ml {16.3 mmol) of 4-methylsulfanyl-phenylamine in 10 ml of acetonitrile. The batch is
mixed with 4.1 ml of a 4 molar solution of hydrochloric acid in dioxane and 4.1 ml of
water, and then it is stirred under reflux for 16 hours. Afiter cooling, the precipitate that is
formed is suctioned off, washed with water and dried. 4.94 g (12.7 mmol, corresponding
to 78% of theory) of the product is obtained in the form of hydrochloride.

'H-NMR (DMSO): 10.39 (s, 1H), 8.18 (s, 1H), 7.88 (br, 1H), 7.49 (d, 2H), 7.29
(d, 2H), 4.30 (m, 1H), 2.5 (s, 3H), 1.21 (d, 6H).

MS: 353 (ES).



under nitrogen atnosphere into 1000 m of diethyl ether and cooled to -78C.
Over a period of about 25 mnutes, 200 m of a 1.6 nolar solution of
methyllithiumin diethyl ether is added in drops, and then the cooling bath
is renoved. The batch is stirred for 40 mnutes, and the tenperature
increases to -35C. It is cooled to -55C, and 18.9 g (71.5 mol) of
(R)-2-[(5-brono-2-chl oropyrimdin-4-yl &an‘i no] propanal is added over a period
of 20 minutes. It is stirred for 6 holi¥s at -55C, then the cooling bath is
filled with dry ice again, covered with alumnumfoil, and the batch is
stirred ovyerni gh 200 f sat urated anmmoni um chl oride solution is
added in é‘?ﬂﬂ@“@%&eﬁe&wﬂis?zﬁ? heated to room tenperature. It is diluted
with 500 M of diethyl ether, the organic phase is separated, and the
aqueous phase is extracted with diethyl ether. The conbi nedjorgani c phases
are washed wth saturated amoni um chl ori de sol ution and turated NaCl
solution, dried (Na2SO4), filtered and concentrated by ap%Nati on. The
remaining residue is purified by chromatography (hexane/lethyll acefate : 4:1
- 1:1). 8.4 g (30.0 nml, corresponding to 42% of theory) product is
obtained. 'H-NMR (CDCl,): 8.1 (s, 1H), 5.8 (d, 1w 4.2 (mlAH H3.9 (m

1H), 2.0 (d, 1H, 1,3 (d, 3H), 1.2 (d, 3H). HRLC Anal ysis: Rol utm: Chi ral pak

AD-H 5
j\ i i
POCI /]\
HN NH . Nl NN - NI NN
. s 2
1 1

R R R1
\ /T\
N~ SN

l 2
K%\S/

R

c>’R
R

Substituents R' and R? have the meaning that is indicated in general formula ().
i) Production of (R)-2-[(5-Bromo-2-chloropyrimidin-4-yl)amino]prepan-1-ol

Cl

N/kN

| -
I\‘,%J\H/\/OH

Br

i



Length x ID: 150 x 4.6 nmm Eluants: A= Hexane, C = Ethanol Flow 1.0 m/mn
108 Gradient: Isocratic 5% C Detector: W 254 nm Tenperature: 25C RT in
mn: 6.04 In) Production of

(R)-2-[(5-Dbrono-2-chl oropyri m di n-4-yl)am no] propanal A solution of 40.0 g
(135.8 mmol ) of nethyl-N(5-brono-2-chloropyrimdin-4- yl)-D-alaninate in
800 m of toluene is m xed at -78Cvm't1 310 M of a 1.2 nolar solution of
di i sobutyl al um num hydride. After 30 nutes, it is carefully quenched with
met hanol . The batch is heated to roomtenperature and diluted with 1000 m

of tert-butyl g&%hof‘% gr(bdéml{nﬁl)‘ﬁ?ﬁfb?&néﬁﬁccﬁ?ﬁgr‘ég nSJ\P yoﬁ.g'&f(?’ x 100

m), saturated SO onat e ‘solution {3X ura sol ution

Cuapor at | BFHOTRI f BRETA HSC?“ eS@“@mEﬂ%ﬁ o) e aﬂm" g

(hexane/ et hyl acetate: 4:1 - 22.5 83 9 mol , correspondl ng to 62%
of theoryf 4@(12$]g1n'pﬂmlla-plapglob t{flmqug:@ is stmed overnight at room temperature, The

precipitate that is formed is suctioned off, washed with water, and completely dried. 21.5
g (81 mmol, corresponding to 81% of theory) of the product is obtained.
'H-NMR (DMSO): 8.21 (s, 1H), 7.05 (d, 1H), 4.86 (t, 1H), 4.16 (m, 1H), 3.41

(m, 2H), 1.17 (d, 3H).

j) Production of (2R,3R)-3-[(5-bromo-2-chloropyrimidin-4-yl)oxy]-butan-2-ol

Cl
Nl NN z
/ -
kl/j\ O/\|/
Br OH

A solution of 1.35 g (15.0 mmol) of (R,R}-(-)-2,3-butanediol in 50 ml of THF is
mixed at 0°C in portions with 480 mg (11.0 mmol) of sodium hydride (55% dispersion)
and then stirred for 10 minutes at room temperature. The solution that is produced is
added at 0°C to 2.27 g (10.0 mmol) of 5-bromo-2,4-dichloropyrimidine in 25 ml of THF.
The batch is slowly heated to room temperature and stirred for 12 hours. The solvent is
drawn off, and the residue that is obtained is purified by chromatography (hexane/ethyl
acetate 1:1). 2.29 g (8.1 mmol, corresponding to 81% of theory) of the product is

obtained.



"HHNMR (CDCI3): 9.6 (s, 1H), 8.2 (s, 1H), 6.3 (d, IH, 4.8 (m 1H, 1.5 (d,
3H). 109 1b) Production of

(2R, 3R) - 3-[ (5- brono- 2-cbl oropyri m di n-4-yl)am no] - net hoxybutan-2-ol 311 ny
(2.6 mmol) of (2R, 3R)-3-am no-4-net hoxy-but an-2-ol hydrochl ori de
(production according to A |I. Meyers, D. Hoyer, Ter. Lett. 1985, 26, 4687)
in 2 mM of acetonitrile is mxed with 0.28 ml of triethylam ne and shaken.
It is filtered, and the filter cakesl@e washed with 2 ml of acetonitrile.
The filtrate is added in drops to a solution of 455 ng (2.0 nmol) of

5- brono- 2, 4di c - jmdine i 6 of _acetonitrile at -30C. By renoval
of the cooli ng%%%“si :§t46\ﬁ’afﬁe%?%@’tlg)’r3&%q’ 1%@?43&}9’ Wide” bei ng
stirred. After 16 hours, the solvent is drawn off in a rotary evaporator,
and the r éHhilm8dd. 3si due is purified by chromatography (hexane/ethyl
acetate : 4:1 - 1:1). 509 ng (1,6 nmol, corresponding to 80% of theory) of

t he product isMSoR8ai(B8d. ' H-NVR (CDC13): 8.1 (s, 1H), 6.3 (d, 1H), 4.3 (m
1H, 4.2 (m 1H), 3.8 (d, 2H), 3.4 (s, 3H, 3.1 (d, 1H,1.2 (d, 3H). 110 lc)
Producti on of 5-brono-2-chloropyrim din-4-ol

k) Production of (R)-3-[(5-bromo-2-chloropyrimidin-4-yljamino]-2-methyl-butan-2-

ol

pa

X
Br

An ice-cooled solution of 2.95 g (10.0 mmol) of methyl-N-(5-bromo-2-
chloropyrimidin-4-yl)-D-alaninate in 150 ml of THF is mixed drop by drop with 30 ml
(90 mmol) of a 3 molar solution of methylmagnesium bromide in diethyl ether. After 2.5
hours at room temperature, the batch is mixed with 30 ml of saturated ammonium
chloride solution. It is diluted with water and extracted from ethyl acetate (3x). The
combined organic phases are dried {Na,SO,), filtered and concentrated by evaporation.
The remaining residue is purified by chromatography (hexane/ethyl acetate: 4:1 — 1:1).
2.81 g (9.5 mmol, corresponding to 95% of theory) of the product is obtained.

'H-NMR (CDCl3): 8.1 (s, 1H), 5.9 (d, 1H), 4.2 (m, 1H), 1.8 (br, 1H), 1.2 (m, SH).



OH 50.5 g of 5-brono-2,4-dichloropyrimdine is mxed with 133 nl of 2N

sodi um hydroxi de solution and stirred for 50 m nutes at 45-50C. After
cooling, it is acidified with 21 m of concentrated hydrochloric acid while
being cooled with ice. The precipitate is suctioned off, washed with water
and a little nethylene chloride and dried at 25-35C. 17.12 g (36.9% of
theory) of the product with a neltingl®oint of 136-145C (deconposition) is
obtai ned. Produced in a way that is simlar to the above-descri bed process

(3L B oS el S Y N N o

=§......

22.8 g (100 mmol) of 5-bromo-2,4-dichloropyrimidine and 14.0 g (100 mmol) of
D-alanic acid methyl ester hydrochloride are dissolved in 300 ml of THF and 75 ml of
DMEF. The ice-cooled batch is mixed with 33.5 ml (240 mmol) of triethylamine and then
slowly heated to room temperature. After 48 hours, the solvent is drawn off in a rotary
evaporator, and the remaining residue is purified by chromatography (hexane/ethyl
acetate : 411 —2:1). 25.5 g (86.1 mmol, corresponding to 86% of theory) of the product is
obtained.

'H-NMR (CDCls): 8.2 (s, 1H), 6.1 (d, 1H), 4.8 (m, 1H), 3.8 (s, 3H), 1.6 (d, 3H).

1) Production of (2R,3R)-3-[(5-bromo-2-chloropyrimidin-4-yl)amino]butan-2-ol

OH

-



n) Production of 5-brono-2-[4-(nmethylsulfanyl)phenylam no[pyrimdin-4-3 HN
9.8 g of 5-brono-2-chloropyrimdin-4-o0l is suspended in 200 m of
acetonitrile. After 7.2 g of 4-nethylsul fanyl-phenylam ne is added, 12 m
of a 4N solution of HO in dioxane is added in drops while being stirred
vigorously. After drop-by-drop addition of 5 m of water, the mxture is
stirred for 3 hours at 78C and for 2 #élys at roomtenperature. The m xture
is cooled in an ice bath and suctioned off. The filter cake is washed tw ce
with acetonitrile and dried. 15.2 (92. 7% of theory) of the product with a
mel ting poi nt 378358 W%B&%wq{?)gmnlﬂ%dmﬂ pfide epmmpprniginirgdyeedof
(RS) - 5-brono-2-[4- (et hyl sul finyl)phenyl am no[ pyri mdin-4-ol HN OH 112 11 g
of 5- br orrpnder pitrogemeatmpspherd iatoy1 008 melrof deethivh ethenand woolied to=18°Ci Hvsuspended i n
110 m of glacial acetic acid. Wile being cooled with ice water, 4.6 m of
a 30% sobetiddot abduti2dniages) 260 pd b A il denslar satidiod of methylljjbinmlindisthyit ure i s
stirred for 18 hours at roomtenperature and then suctioned off. The filter
cake is wembed add¥dig djﬂp&,hnu@ﬁdﬂrth@é'%linﬁﬁﬁﬂ idvemdved. MEeMatchnédsifttededr €5 60C in a
e

vacuum 8.75 g (75.7% of theory) of t
minutes, and the temperature increases to —35°C. It is cooled to —55°C, and 18.9 g (71.5
mmol) of (R)-2-[(5-bromo-2-chloropyrimidin-4-yl)amino]propanal is added over a period
of 20 minutes. It is stirred for 6 hours at ~55°C, then the cooling bath is filled with dry
ice again, covered with aluminum foil, and the batch is stirred overnight. 200 ml of a
saturated ammonium chloride solution is added in drops, and the batch is heated to room
temperature. It is diluted with 500 ml of diethyl ether, the organic phase is separated, and
the aqueous phase is extracted with diethyl ether. The combined organic phases are
washed with saturated ammonium chloride solution and saturated NaCl solution, dried
(Na;SQy), filtered and concentrated by evaporation. The remaining residue is purified by
chromatography (hexane/ethyl acetate ;: 4:1 — 1:1). 8.4 g {30.0 mmol, corresponding to
42% of theory) of the product is obtained.

'H-NMR (CDCl): 8.1 (s, 1H), 5.8 (d, 1H), 4.2 (m, 1H), 3.9 (m, 1H), 2.0 (d, 1H),

1.3 (d, 3H), 1.2 (d, 3H).

HPLC Analysis:
Column: Chiralpak AD-H 5u
Length x ID: 150 x 4.6 mm
Eluants: A= Hexane, C = Ethanol

Flow: 1.0 ml/min



product with a nelting point of 240C (deconposition) is obtained. p)
Production of (RS)-S-{4-[(5-brono-4-hydroxypyrimdin-2-yl)am no] phenyl}-S
met hyl sul f oxi mi de 324 ng of

(RS) - 5- brono- 2-[ 4- (et hyl sul fi nyl ) phenyl am no] pyri m di n-4-ol and 128 ng of
sodi um azi de are suspended in 6 m of nethylene chloride and m xed drop by
drop with 0.3 ml of concentrated sul fé®8 c acid while being cooled with ice.
The m xture is stirred for 36 hours at 40C. The organi c phase is decanted
off, and the residue is _stirr with ice water. The solid is suctioned off,
washed twice “‘\ﬁgt er SMRH8Cith ethanol and dried. 266 mg (78.2% of
theory) of the _product wth a nelting point of 230C (deconposition) is

obt ai ned. 113 B¥8PEduct V¥#8pm

(RS)-S-(4-[(5-brono-4-chl oropyrimdin-2-yl)am no] phenyl }-S net hyl

sul f oxi m de 25Eempgragpre: 25°C

(RS)-S-{4-[ (5-brono-4-hydroxypyrimdi n-2-yl)am no] phenyl )-S- net hyl

sul f oxi m de i sR¥uspemded.Ph 1.5 m of phosphorus oxychloride and stirred for
3 hours at 106C and for 16 hours at roomtenperature. The m xture is poured
into ice water, nade al kaline with 25% ammoni a sol uti on while being cool ed
intensely (tenperature < 5C) and stirred for 1 hour in an ice bath. The

preci pi talgy Prodattidd mﬂﬁhqtg-bromo-2-chloropyrimidin—4-yl)amino]propanal

pe

Ay

A solution of 40.0 g (135.8 mmol) of methyl-N-(5-bromo-2-chloropyrimidin-4-
yl)-D-alaninate in 800 ml of toluene is mixed at —=78°C with 310 ml of a 1.2 molar
solution of diisobutyl aluminum hydride. After 30 minutes, it is carefully quenched with
methanol. The batch is heated to room temperature and diluted with 1000 ml of tert-butyl
methyl ether. It is washed successively with 1IN HCI (3 x 100 ml), saturated sodium
bicarbonate solution (3x) and saturated NaCl solution (3x). The organic phase is dried
{MgSQys), filtered and concentrated by evaporation. The remaining residue is purified by
chromatography (hexane/ethyl acetate: 4:1 — 1:1). 22.5 g (83.9 mmol, corresponding to
62% of theory) of the product is obtained.

'"H-NMR (CDCl3): 9.6 (s, 1H), 8.2 (s, 1H), 6.3 (d, 1H), 4.8 (m, 1H), 1.5 (d, 3H).



washed with water and dried at 60C. 220 ng (81.8% of theory) of the product
wth a nelting point of 170-173C is obtained, r) Production of

(R S)-S-(4-am nophenyl)-S-cyel opropyl -N-[2-(trinethylsilyl) ethylsulfonyl]
sulfoximde O S/"\.1-S\ O N 114 320 ng of

(RS)-S-cycl opropyl -S-(4-nitrophenyl)-N-[2-(trinethylsilyl)ethyl-

sul fonyl]sulfoximde is dissolved in 5 m of tetrahydrofuran. Wil e being
cooled with ice, 7.2 m of an approxi®htely 10% by wei ght sol ution of
titaniunm(l11) chloride in 20- 30% by wei ght of hydrochloric acid is added in
drops. Th | ution i tJirre or 1 ours.at.roomtenperature and poured
onto ice. ﬁ’?ﬁ@“’ﬁﬁf-“i‘%" %ﬁ?iéﬁ)@' &'&F?'ﬂ“‘?@?@%ﬁdﬁd‘ﬂ?@w&ﬁ“g&"%bl ution. After
ethyl acetate is added, the m xture is vigorously stirred. The precipitate
i s sucti ofsthexybutan?-lashed with 100 nl of ethyl acetate. The filtrates are
conbi ned, dried and concentrated by evaporation. After purification by flash
chromat ogr aphy, 215 ng of (RS)-S-(4-am nophenyl)-S-cyclopropyl-N-[2-
(trimethylsilyl)ethyl sul fonyll sul foximde is obtained.

I |

NT SN « °
| H
I\‘)\N/\-/OH
H 5
Br =

311 mg (2.6 mmol) of (2R,3R)-3-amino-4-methoxy-butan-2-ol hydrochloride
(production according to A. 1. Meyers, D. Hoyer, Tet. Leit. 1985, 26, 4687)
in 2 m] of acetonitrile is mixed with 0.28 ml of triethylamine and shaken. It is filtered,
and the filter cakes are washed with 2 ml of acetonitrile. The filtrate is added in drops to
a solution of 455 mg (2.0 mmol) of 5-bromo-2,4dichloro-pyrimidine in 26 ml of
acetonitrile at —30°C. By removal of the cooling bath, it is slowly heated to room
temperature while being stirred. After 16 hours, the solvent is drawn off in a rotary
gvaporator, and the remaining residue is purified by chromatography (hexane/ethyl
acetate : 4:1 — 1:1). 509 mg (1.6 mmol, corresponding to 80% of theory) of the product is
obtained.

'H-NMR (CDCh): 8.1 (s, 1H), 6.3 (d, 1H), 4.3 (m, 1H), 4.2 (m, 1H), 3.8 (d, 2H),

3.4 (s, 3H), 3.1 (4, 1H), 1.2 (d, 3H).



Melting point: 137-138C Produced in a simlar way are al so

(RS) - S- (4- am nophenyl ) - S-cycl opropyl -

met hyl -N-[ 2- (trinmethylsilyl)ethylsul fonyll sul foximde (nelting point:

138- 140C) and

(RS) - S- (4- anunophenyl ) - S-cycl opentyl - N-12- (trimet hyl silyl)ethyl sui fonyl]

sul foximde (nelting point: 146-147C}10s) Production of (RS)-S-cycl opropyl

S-(4-nitrophenyl)-N-12-(trinmethylsilyl)ethyl sulfonyl] sulfoximde S 115

260 ny of,ﬁg Sr) 1-(cycl opropyl sul finyl)-4- nltrobenzene is dissolved in 10 m
acet oY tlrefuction of Sprgmar2-¢hlgropyripidin-d-ol

tet ral ds- (acetonitrile)-copper(l)-hexafl uorophosphate and stirred for 45

m nutes at roomtenperature. The solution is cooled in an ice bath and

m xed with 613 ng of

[N-(2-(trimethylsilyl)ethanosul fonyl ¥l ni no] phenyl i odi nane (Phl =NSes: J.

Og. Chem, 64(14), 5304-5307 (1999))!. After 30 mnutes of stirring at 0C,

anot her 232 ng of Phl=NSes is addeg er 2 hours of stirring at 0C,

anot her 60 ng of Phl=NSes and 10 of

tetral ds-(acetonitrile)-copper(l)- ophosphate is added. After 30

m nutes of stirring at 0OC, the m xtuje is concentrated by evaporation. The

oily residue is mxed with hexane, wBereby the product crystallizes. The

solution is

50.5 g of 5-bromo-2,4-dichloropyrimidine is mixed with 133 ml of 2N sodium
hydroxide solution and stirred for 50 minutes at 45-50°C. After cooling, it is acidified
with 21 ml of concentrated hydrochloric acid while being cooled with ice. The
precipitate is suctioned off, washed with water and a little methylene chloride and dried
at 25-35°C. 17.12 g (36.9% of theory) of the product with a melting point of 136-145°C
(decomposition) is obtained.

Produced in a way that is similar to the above-described process variants in each

case are also the compounds below:

1 1
wi\'” NI ey /1 \/
G| B | L
Example m ma mb

MS 250 (CI) 293 (EI) 341 (EI)




decanted off, and the solid is purified by flash chromatography

(hexane/ ethyl acetate). 325 ng of

(RS)-S-cycl opropyl -S-(4-nitrophenyl)-N-[2-(trimethylsilyl)ethylsulfonyl]-

sul foximde is obtained. Melting point: 111-114C t) Production of
(RS)-1-(cycl opropyl sul finyl)-4-nitrobenzene 350 ng of

1- (cycl opropyl sul fanyl)-4-nitrobenzenéllis dissolved in 5 nml of acetonitrile
and m xed with 10 ng of iron(lll)-chloride hexahydrate. After 10 m nutes of
stirring at roomtenperature, 450 ng of periodic acid is added thereto while
being cooled. The mxture is stirred for 30 m nutes at roomtenperature,
cool ed i nnh&rpductionof Shygmord-ldemethypnifapyhpbenylgminolpyrimidin-dnoht ed sodi um
disulfite solution. It is diluted with 116 net hyl ene chl oride, washed with
wat er, sodi um bi carbonate solution a $xated sodium chloride sol ution,

M ™G
w rification by flash
 Cre 0

and concentrated by evaporation. Aft
chromat ogr aphy, 270 ng of (RS)-1- opyl sul finyl)-4-nitrobenzene is
Produced in a simlar way are: ta)

obtained. Melting point: 104-106Q
Production of (RS)-1-(ethylsulfigyRg4-nitrobenzene "H NVR (DVMSO: 8.39 (m
2H), 7.91 (m 2H), 3.18 (m 1H),|2./ (m 1H), 1.06

OH
Br

9.8 g of 5-bromo-2-chloropyrimidin-4-ol is suspended in 200 ml of acetonitrile.
After 7.2 g of 4-methylsulfanyl-phenylamine is added, 12 ml of a 4N solution of HCl in
dioxane is added in drops while being stirred vigorously. After drop-by-drop addition of
5 ml of water, the mixture is stirred for 3 hours at 78°C and for 2 days at room
temperature. The mixture is cooled in an ice bath and suctioned off. The filter cake is
washed twice with acetonitrile and dried. 15.2 g (92.7% of theory) of the product with a

melting point of 238°C (decomposition) is obtained.

0) Production of (RS)-5-bromo-2-[4-(methylsulfinyl)phenylamino]pyrimidin-4-ol



(tr, 3H. tb) Production of (RS)-2-1(4-nitrophenyl)sulfinyll ethanol 1H NWVR
(DVSO): 8.41 (m 2H), 7.93 (m 211), 5.13 (tr, 1H), 3.84 (m 1H), 3.78 (m
1H), 3.16 (m 1H), 2.95 (m 1H). Ms: 216 (ES). 117 tc) Production of
(RS)-1-(isopropylsulfinyl)-4-nitrobenzene OANO 11 O 'H NWR (DVMSO): 8.39
(m 2H), 7.88 (m 2H), 3.10 (m 1H), 1.25 (d, 3H), 0.88 (d, 3H). td)
Production of (RS)-2-nethyl-I-(nmethylsulfinyl)-4-nitrobenzene 0 11 S
'HNVR (DMBO): 8.31 (m 1H), 8.19 (m kM), 8.04 (m 1H), 2.78 (s, 3H), 2.45
(s, 3H).

11 g of 5-bromo-2-[4-(methylsulfanyl)phenylamino]pyrimidin-4-ol is suspended
in 110 ml of glacial acetic acid. While being cooled with ice water, 4.6 ml of a 30%
solution of hydrogen superoxide is added in drops. The mixture is stirred for 18 hours at
room temperature and then suctioned off. The filter cake is washed twice with water and
once with ethanol and dried at 60°C in a vacuum. 8.75 g (75.7% of theory) of the

product with a melting point of 240°C (decomposition) is obtained.

p) Production of (RS)-S-{4-{(5-bromo-4-hydroxypyrimidin-2-yl)aminojphenyl}-S-

methyl sulfoximide

324 mg of (RS)-5-bromo-2-[4-(methylsulfinyl }phenylamino]pyrimidin-4-ol and
128 mg of sodium azide are suspended in 6 m] of methylene chloride and mixed drop by
drop with 0.3 ml of concentrated sulfuric acid while being cooled with ice. The mixture
is stirred for 36 hours at 40°C. The organic phase is decanted off, and the residue is
stirred with ice water. The solid is suctioned off, washed twice with water and once with
ethanol and dried. 266 mg (78.2% of theory) of the product with a melting point of

230°C (decomposition) is obtained.



M5: 200 (ES). 118 te) Production of
(RS)-1-(nmethylsulfinyl)-4-nitro-2-(trifluoronethyl)benzene 'H NVR (DVSO) :
8,78 (m 1 H, 850 (m 2H), 2.83 (s, 3H). Ms. 270 (ES). tt) Production of
(RS)-2-fluoro-I-(methylsuliinyl)-4-nitrobenzene '"H NV (DMSO: 8,33 (m 2H),
7.99 (m 1H), 2.90 (s, 3H. Ms: 204 (ES). 119 u) Production of

1- (cycl opropyl sul fanyl ) -4-ni trobenzenél3rhe cyclization of

1- (3-chl oro- propyl sul fanyl)-4-nitro-benzene was performed as described in
J. Og. Chem, 33(1), 43-47 (1968). 'H NWR (DVMSO): 8.18 Sd, 2 7.60 (d,
2H), 2. 409} Rrodygfionof (RS)-$y{4-H(Sybromogtchiprppysimidingisyheminolplipnyling 1209 | 213
(M +l +NH3, 1009, 230 (Mr+1+2 NH3, 449% . v) Production of

1- [ ( 3- chl et suioximider any| | - 4- ni t r obenzene 1 g of potassium hydroxide is

di ssolved in 40 m of nethanol and m xed with 2.3 g of 4-nitrothiophenol.
The suspension is stirred for one hour at room tenperature and

NH

o~

e
HN

255 mg of (RS)-S-{4-[(5-bromo-4-hydroxypyrimidin-2-yl)amino]phenyl}-S-
methy! sulfoximide is suspended in 1.5 ml of phosphorus oxychloride and stirred for 3
hours at 106°C and for 16 hours at room temperature. The mixture is poured into ice
water, made alkaline with 25% ammonia solution while being cooled intensely
(temperature < 5°C) and stirred for 1 hour in an ice bath. The precipitate is suctioned off,
washed with water and dried at 60°C. 220 mg (81.8% of theory) of the product with a

melting point of 170-173°C is obtained.

r) Production of (RS)-S-(4-aminophenyl)-S-cyclopropyl-V-[2-(trimethylsilyl)-

ethylsulfonyl]sulfoximide



m xed drop by drop with 1.48 ml of 1-brono-3-chloropropane. After 4 hours of
stirring at roomtenperature, another 0.15 m of |-brono-3-chloropropane is
added in drops. The mxture is stirred for 65 hours at room tenperature,
concentrated by evaporation in a vacuum and taken up in ethyl acetate. It
Is extracted wth water and saturated conmon salt solution, dried on sodium
sul fate and concentrated by evaporati ot After purification 120 by flash
chromat ography, 2.54 g of 1-(3-chloro-propylsul fanyl)-4-nitro-benzene is
obtained. "H- NVR (DVM5O : 8.16 (d, 214), 7.55 (d, 2H), 3.77 (t, 2H), 3.25 (t,
2H), 2.08 (q, 9mgpE é)eyctwawp(yll@@%nmntmﬂ)%% (rimethyistiEbethyl- a sinilar way
are al so 1-cycl opropyl net hyl sul f anyl - 4-nitro-benzene (from

( chl or onesHidnyllgyokmpide saliwsplvadith Smt pttetrodtofiren Wil beinggbeledwithnzene (from
bronocycl opentane). w) Production of

(RS) - S- ( 2ideyH2 e wé hnyppreimatelynl 0% bphveigit éoidﬁob%f titanium(IIT} chloride in 20-
(trimethylsilyl)ethylsulfonyl] sulfoximde 'HNWVR (DVSO: 8.48 (m 2H), 8.24
(m 2H), 490%;;(%@&@@@1@& deldis adddi in 3op8) THB sobiton idstitd(dichi 2H) ., 0. 96

(m 2H), 0.05 (s
hours at room temperature and poured onto ice. The pH is set at 8-9 with 15% sodium
hydroxide solution. After ethyl acetate is added, the mixture is vigorously stirred. The
precipitate is suctioned off and washed with 100 m] of ethyl acetate. The filirates are
combined, dried and concentrated by evaporation. After purification by flash
chromatography, 215 mg of (RS)-S-(4-aminophenyl)-S-cyclopropyl-N-[2-
(trimethylsilyl)ethylsulfonyl]sulfoximide is obtained.

Melting point: 137-138°C

Produced in a similar way are also (RS)-S-(4-aminophenyl)-S-cyclopropyl-
methyl-N-[2-(trimethylsilyl)ethylsulfonyl|sulfoximide {(melting point: 138-140°C) and
(RS)-S-(4-aminophenyl)-S-cyclopentyl-N-[2-(trimethylsilyl)ethylsulfonyl]sulfoximide

{melting point: 146-147°C).

§) Production of (RS)-S-cyclopropyl-S-(4-nitrophenyl)-V-|2-(trimethylsilyl)ethyl-

sulfonyl]sulfoximide
\
0 e
W S
,S/\/ I\
O N ®
“wy O



121 x) Production of (RS)-S-(4-am no-2-nethoxyphenyl)-S-netlrylsul foxi mde
1.5 g (6.5 mol) of (RS)-S-(2-nethoxy-4-nitrophenyl)-S-nethylsulfoximde in
100 m of ethanol is mxed with 300 ng of palladiumon carbon (10% x 50%
H20 and hydrogenated for 45 mnutes at room tenperature and nornal
pressure. The batch is filtered and concentrated by evaporation. 1.0 g (5.1
mmol , corresponding to 79% of theory}ldf the product is obtained. 1H NVR
(DVSO-D6): 7.10 (m 1H), 6.92 (m 1H), 6.73 (m 1H), 4.70 (br, 3H), 3.76 (s,

3H), 3.13 (s, . : S) . roduction of . .. X
(RS- 5 (2- ot nRSme SRR Bttt e R toPPgnee iesoved i Imbof ng i cri o
acid is cooled to -10C and sl ow.y mixed with 5.0 2.4 muol ) qf
1- met hoxy 221RUTIRy PaRAd fodme sk faceipaie )-P@Pgﬂé%egiamr&esﬁ@wr oom 122
tenperature while being stirred, diluted with 100 nl of water and
neut r al i zaef stirted forsdSamingies peigpmdamperature: The selutipn istceglediin #n ige bethynd et her and
ethyl acetate. The conbined organic phases are dried (Na2SO), filtered and
concent r amexedoyitte§Boog af NR-(tEmsthylsdfl)athenosuifoayhietnapkenyliodivate t hat i s
obtained is mxed with 1.8 g (27.7 mmol)

(PhI=NSes: J. Org. Chem., 64(14), 5304-5307 (1999)). After 30 minutes of stirring at

0°C, another 232 mg of PhI=NSes is added. After 2 hours of stirring at 0°C, another 60

mg of PhI=NSes and 10 mg of tetrakis-(acetonitrile}-copper(I)-hexafluorophosphate is

added. After 30 minutes of stirring at 0°C, the mixture is concentrated by evaporation.

The oily residue 1s mixed with hexane, whereby the product crystallizes. The solution is

decanted off, and the solid is purified by flash chromatography (hexane/ethyl acetate).

325 mg of (RS)-S-cyclopropyl-S-(4-nitrophenyl)-N-[2-(trimethylsilyl)ethylsulfonyl]-

sulfoximide is obtained.

Melting point: 111-114°C

t) Production of (RS)-1-(cyclopropylsulfinyl)-4-nitrobenzene

350 mg of 1-(cyclopropylsulfanyl)-4-nitrobenzene is dissolved in 5 ml of
acetonitrile and mixed with 10 mg of iron(II)-chloride hexahydrate. After 10 minutes of
stirring at room temperature, 450 mg of periodic acid is added thereto while being cooled.
The mixture is stirred for 30 minutes at room temperature, cooled in an ice bath and

mixed drop by drop with semi-saturated sodium disulfite solution. It is diluted with



of sodium azide and 25 ml of CHCl 3. The batch is cooled to OC and carefully
mxed wth 6.3 mM of concentrated sulfuric acid. It is heated first to room
tenperature and then to 45C. The batch is stirred overnight at this
tenperature. After cooling, it is mxed wth 75 m of ice water and 20 n

of CHC13. The organic phase is separated, and the aqueous phase is
extracted again with 100 ml of CHCL3. The aqueous phase is nade basic with

I N NaOH sol ution and then extracted fibdm CHC13 (2x). The organic phases of
the | ast extraction are conbined, dried (Na2SO4), filtered and concentrated

evapor a 8 of ..th roduct i s obtained. 1H NWVR
(DIVBO D6) megly%s Eﬁf’“‘iﬂ%}“ﬂa]‘?"ﬁ%&& d‘“‘?%lfgrb(i’ﬁ?‘e felptionanggapugated 1y 4 og (s,
3H), 3.21 (s, I—li?0 V5. 231 (ES). z) Production of
(RS) - S ( 259 ghlords M‘HH@W‘P‘BQOSGWWQIW%#HO&HOW Adten puification By flagh ) of
(RS)-2-nmethyl -1 -(nmethylsulfinyl)-4-nitrobenzene and 1.1 g (17.1 mol) of
sodi um aziltemptegmphy 27 mﬁofa:H@lB-(rambpmyleulﬁnylymmwnmneooalwamed 2.2 nml 123
of concentrated sulfuric acid, The batch is heated first to roomtenperature
and then to 4EE1tngiploi31t:blé]4Fﬂg)6§(Ei rred vigorously. It is stirred for 116 hours
at this tenperature. After cooling, it is mxed with water and extracted
fromDCM (2x). The aqueous phase is

Produced in a similar way are:

ta) Production of (RS)-1-{(ethylsulfinyl)-4-nitrobenzene

'"H-NMR (DMSO): 8.39 (m, 2H), 7.91 (m, 2H), 3.18 (m, 1H), 2.88 (m, 1H), 1.06

(tr, 3H).

tb) Production of (RS)-2-[(4-nitrophenyl)sulfinyl]ethanol

'H-NMR (DMSO): £.41 (m, 2H), 7.93 (m, 2H), 5.13 (tr, 1H), 3.84 (m, 1H), 3.78
(m, 1H), 3.16 (m, 1H), 2.95 (m, 1H).

MS: 216 (ES).



made basic with 2N NaOH sol ution and extracted from DCM The conbi ned
organi c phases are filtered through a Whatman filter and concentrated by
evaporation. The crude product that is obtained is recrystallized from
ethyl acetate. 1.3 g (6.1 mmvl, corresponding to 81% of theory) of the
product is obtained. '"H-NWVR (DVSO): 8.28 (m 1H), 8.22 (m 2H), 4.67 (s,
1H), 3.17 (s, 3H), 2.81 (s, 3H). Ms 1P15 (ES). za) Production of

(RS) - S- net hyl - S—[4 nitro 2 (trifl uoronet hyI ) phenyl | sul foxi m de O ' H NWR
(DVBO): 8.73 1H), (m ZHQ (s, 1H), 3.17 (s, 3H. Ms: 269
(ES). 12419 bSrO#Pefmf.(Bﬁ)-bf(lsemp ntfwl)ﬂzent@b&mﬂfr ophenyl ) - S- et hyl
sulfoximde "HNWR (DMSO): 8.34 (m 1H), 8.24 (m 1H), 8.10(m 1H), 5.08 (s,
1H), 3.21 (s, 3H. Ms: 219 (ES). zc) Production of

(RS) - NS-di net hyl - S- (4-ni trophenyl ) sul f oxi m de 01~: N

,@/Y

'H-NMR (DMSO): 8.39 (m, 2H), 7.88 (m, 2H), 3.10 (m, 1H), 1.25 (d, 3H), 0.88

_Z

o

(d, 3H).

td) Production of (RS)-2-methyl-1-(methylsulfinyl)-4-nitrobenzene

'H-NMR (DMSO): 8.31 {m, 1H), 8.19 (m, 1H), 8.04 (m, 1H), 2.78 (s, 3H), 2.45
(s, 3H).

MS: 200 (ES).



I 0500 mg (2.5 mol) of (RS)-S-(4-nitrophenyl)-S nmethyl sulfoximde in 4
m of formal dehyde (aqueous, 37% and 20 ml of formc acid (98-100% are
stirred in an open flask at 100C. After 22 hours, the solvent is
evaporated, m xed again with 4 m of forml dehyde (aqueous, 37% and 20 m
of formc acid (98-100% and stirred for another 22 hours at 100C. Residue
fromthe solvent is drawmn off in a rolly evaporator. The remaining residue
is dissolved with 2N HCl and extracted from DCM The aqueous phase is nade

basic wth NaHCO3, and extracted from DCM The conbi ned grgani ¢ 125 phases
are. dri ect®) NTedestjon ot RSk e aDetBiER SN U ORSOPRPRARE 425 g (2. 1
nmmol , corresponding to 85% of theory) of the product is obtained. 'H NWR
(DVBO-D6): 8.43 (m 2H), 8.08 (m 2H), 3.24 (s, 3H), 2.48 (s, 3H). Ms 214
(ES). zd) Production of
(RS) - N- (et hoxycarbonyl)-S-nmet hyl -S-(4-ni tr&phenyl )sul foxin> de 0 8.50 g
(42.5 mmol ) of (RS)-S-(4-nitrophenyl)-S-nekhyl sulfoximde in 400 m of
pyridine is mxed drop by drop at r érature with 18.8 m (197.2 mmol)
of et hyl _

O+ F

F

oO==Z

F

'H-NMR (DMSO): 8.78 (m, 1H), 8.50 (m, 2H), 2.83 (s, 3H).

MS: 270 (ES).

tf) Production of (RS)-2-fluoro-1-(methylsulfinyl)-4-nitrobenzene

'H-NMR (DMSO): 8.33 (m, 2H), 7.99 (m, 1H), 2.90 (s, 3H).

MS: 204 (ES).



chl oroformate. The batch is stirred for 4 hours at roomtenperature and then
added in dilute NaCl solution. It is extracted fromethyl acetate. The
conbi ned organi c phases are dried (Na2SO4), filtered and concentrated by
evaporation. The remaining residue is purified by chromatography

(hexane/ ethyl acetate | : 1). 8.94 g (32.8 mmvl, corresponding to 77% of

t heory) of the product is obtained. ' HNWVR (DMSO-D6): 8.49 (m 2H), 8.22 (m
2H), 3.90 (m 2H), 3.56 (s, 3H), 1.10 (tr, 3H). 126 ze) Production of

AL gy 171 0 arton )

(RS)-S-(4-nitrophenyl)-S-ethyl sulfoximde in 4.40 mM of pyridine is m xed
drop by drop at roomtenperature with 0.46 m (2.17 mmol) of (+) nenthyl

chl oroformate. The batch is stirred for 4 hours at roomtenperature and then
added to dilute NaCl solution. It i X d fromethyl acetate. The

conbi ned organi c phases are dried HSAHA)\/filtered and concentrated by
evaporation. The remaining reshd g~ purified by chromat ography

(hexane/ et hyl acetate | : 1). 181 ng (0.41 mol, corresponding to 87% of

t heory) of the_product is obtained. 'H NWR SDIV[_SOD6): 8.49 (m 211), 8.13
(m 211), A4. zgmqﬁyc}_[:panpn of g-fS-Ghlprozngylgulfanyl -4-nitro-benzene was performed as

described in J. Org. Chem., 33(1), 43-47 (1968).
'H-NMR (DMSO): 8.18 (d, 2H), 7.60 (d, 2H), 2.40 (m, 1H), 1.21 (m, 2H), 0.66
(m, 2H).

MS (CI): 195 (M*, 12%), 213 (M*+1+NHs, 100%), 230 (M'+1+2 NH;, 44%).

v) Production of 1-[(3-chloropropyl)sulfanyl]-4-nitrobenzene

/@/S\/\/C'
O.N

2

1 g of potassium hydroxide is dissolved in 40 ml of methanol and mixed with 2.3
g of 4-nitrothiophenol. The suspension is stirred for one hour at room temperature and
mixed drop by drop with 1.48 ml of 1-bromo-3-chloropropane. After 4 hours of stirring at
room temperature, another 0.15 ml of 1-bromo-3-chloropropane is added in drops. The
mixture is stirred for 65 hours at room temperature, concentrated by evaporation in a
vacuum and taken up in ethyl acetate. It is extracted with water and saturated common

salt solution, dried on sodium sulfate and concentrated by evaporation. After purification



1.77 (m 1H), 1.55 (m 2H), 1.25 (m 611), 0.75 (m 12H). 127 zf) Production
of (RS)-N(ethoxycarbonyl)-S-ethyl-S-(4-nitropbeuyl)sulfoximde 1H NVR
(DVSO-D6): 8.48 (m 2H), 8.15 (m 2H), 3.92 (m 2H), 3.69 (m 2H), 1,12 (m
6H). zg) Production of (RS) N{ethoxycarbonyl)-S- nethyl-S-(2-nethyl-

ni trophenyl)sul foximde 'H-NVR (DVSO): 8.33 (m 2H), 8.17 (m 1H), 3.90 (q,
2H), 3.55 (s, 3H), 2.73 (s, 3H), 1.08 (tr, 3H. M 287 (ES). 128 zh)
Production of (RS)-N-(ethoxycarbonyl)l3} (2-fluoro-4-nitrophenyl) S-nethyl

sul foximde "HNVR (DVMSO: 8.45 (m 1H), 833(m 1H) 819(m 1H), 3.40

(RS) N { obh OBy ERrumiamyc it gy 1 {EM o ropSaeyt) Ao bensene s

(trlfluoronet Xl)phenyl]squOX|n1de 0
obtaine

'H-NMR (DMSO): 8.16 (d, 2H), 7.55 (d, 2H), 3.77 (t, 2H), 3.25 (t, 2H), 2.08 (q,
2H).

MS (ES): 232 (100%), 234 (38%).

Produced in a similar way are also 1-cyclopropylmethylsulfanyl-4-nitro-benzene
(from (chloromethyl)-cyclopropane} and 1-cyclopentylsulfanyl-4-nitro-benzene (from

bromocyclopentane).

w) Production of (RS)-S-(2-hydroxyethyl)-S-(4-nitrophenyl)-/V-[2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

'H-NMR (DMSO): 8.48 (m, 2H), 8.24 (m, 2H), 4.97 (tr, 1H), 3.9 (tr, 2H), 3.79

(m, 2H), 3.00 (dd, 2H), 0.96 (m, 2H), 0.05 (s, 9H).



"HNWR (DMSO): 8.78 (m 1H), 8.65 (m 111), 8.49 (m 1H), 3.90 (g, 2H), 3.58
(s, 31-1), 1.07 (tr, 3H). 129 zj) Production of
(RS) - S(4- am nophenyl ) - N- (et hoxycar bonyl ) - S-net hyl sul foxi m de A sol ution of
8.70 g (32.0 mol ) of (RS)-N-(ethoxycarbonyl)-S-nethyl-S- (4-
ni trophenyl)sulfoximde in 650 M of THE is slowy m xed at room tenperature
wth 435 m of a 10% solution of Ti(121)C1l in approximately 10%
hydrochloric acid (Al drich). The batch is stirred for 4 hours at room
tenperature and then cooled to OC. 450 ml_ of a 32% NaOH solution is added
i n dr ops. X} Rregyctiop o (RS)Srid-pminord-gethaxyphanyrSmethyllfoxinaide by t he addition
of water and ethyl acetate. It is mxed with 500 mM of ethyl acetate, and
the organic phase is separated. The pul py, aqueous phase is extracted from
ethyl acetate. The conbined organi c phases are washed with dilute NaC
solution, dried (Na2S™4), filtered and n trated by evaporation. 8.05 g
(about 32.0 mmol) of the product is bt aMgéd, and said product is used
wi t hout further purification. H NWR ﬁ 7.52 (m 2H), 6.66 (m 2H),
6.17 (m 2H), 3.91 (q, 2H), 3.30 (s L, 1.12 (tr, 3H). 130 zk) Production
of (RS)-S-(4-am nophenyl) - N-(etitr b)/S— et hyl sul foxinjide

2

1.5 g (6.5 mmol) of (RS)-5-(2-methoxy-4-nitrophenyl)-S-methylsulfoximide in
100 ml of ethanol is mixed with 300 mg of palladium on carbon (10% x 50% H,0) and
hydrogenated for 45 minutes at room temperature and normal pressure. The batch is
filtered and concentrated by evaporation. 1.0 g (5.1 mmol, corresponding to 79% of
theory) of the product is obtained.

'H-NMR (DMSO0-D6): 7.10 (m, 1H), 6.92 (m, 1H), 6.73 (m, 1H), 4.70 (br, 3H),
3.76 (s, 3H), 3.13 (s, 3H).

MS: 201 (ES).
y) Production of (RS)-S-(2-methoxy-4-nitrophenyl)-S-methyl sulfoximide

0. NH

7.5 g of fuming nitric acid is cooled to —10°C and slowly mixed with 5.0 g (32.4

mmol) of 1-methoxy-2-methylsulfanyl-benzene. The batch is slowly heated to room



Q) '"HNWR (DMSO-D6): 7.47 (m 2H), 6.67 (m 2H), 6.20 (s, 2H), 3.90 (m 2H),
3.42 (g, 2H), 1.10 (m 6H). zl) Production of

(RS) - S- (4- am nophenyl ) - S-(2- hydroxyet hyl )-N-[ 2-trimethyl silyl)

ethylsul fonyl[sulfoximde 0 S- * N'Z1 ~ 11 ISMO OH'H NW (DVSO D6):

7.54 (m 2H), 6.68 (m 2H), 6.30 (s, 2%, 4.90 (tr, IH), 3.68 (m 4H), 2.95
(m 2H), 0.95 (m 21-1), 0.01 (s, 9H) 122131 zm) Production of
(RS) - S- (4- am no- 2- net hyl phenyl ) - N- (et hoxycar bonyl ) - S- net hyl

temperature while being stirred, diluted with 100 ml of water and neutralized with
sodium bicarbonate. It is extracted with diethyl ether and ethyl acetate. The combined
organic phases are dried (Na;SOy), filtered and concentrated by evaporation.

5.3 g of the intermediate product that is obtained is mixed with 1.8 g (27.7 mmol)
of sodium azide and 25 ml of CHCl;. The batch is cooled to 0°C and carefully mixed
with 6.3 ml of concentrated sulfuric acid. It is heated first to room temperature and then
to 45°C. The batch is stirred overnight at this temperature. After cooling, it is mixed
with 75 ml of ice water and 20 ml of CHCl;. The organic phase is separated, and the
aqueous phase is extracted again with 100 ml of CHCl;. The aqueous phase is made
basic with 1N NaOH solution and then extracted from CHCIl;y (2x). The organic phases
of the last extraction are combined, dried (Na;8Qy,), filtered and concentrated by
evaporation. 3.8 g (16.5 mmol) of the product is obtained.

'H-NMR (DMSO-D6): 8.66 (m, 1H), 8.48 (m, 1H), 7.45 (m, 1H), 4.70 (s, 1H),
4.08 (s, 3H), 3.21 (s, 3H).

MS: 231 (ES).

z) Production of (RS)-S-(2-methyl-4-nitrophenyl)-S-methyl sulfoximide

HN. O
N\Y/Z

1.5 g (7.5 mmol) of (RS)-2-methyl-1-(methylsulfinyl)-4-nitrobenzene and 1.1 g

(17.1 mmol) of sodium azide in 10.0 ml of CHClI; are carefully mixed at 0°C with 2.2 ml



sul foxi m de 1H NVR (DMSO-D6): 7.53 (m 1H), 6.48 (m 2H), 6.04 (s, 2H), 3.90
(g, 2H), 3.30 (s, 3H), 2.42 (s, 3H), 1.13 (tr, 3H. zn) Production of
(RS) - S- (4-am nophenyl) N, S-di net hyl sul foximde 1H NVR (DMSO D6): 7.48 (d,
2H), 6.62 (d, 2H), 5.95 (s, 2H), 2.95 (s, 3H), 2.41 (s, 3H). 132 zo)
Production of (RS)-S-(4-am no-2-fluorophenyl)-N-(ethoxycarbonyl) S-nethyl
sulfoximde "HHNWMR (DVMBO): 7.45 (m 1;2, 6.48 (m 4H), 3.88 (m 2H), 3.30
(s, 3H), 1.10 (tr, 3H). zp) Producti ofdf

(RS)-S-[4-am no-2-(trifluoromethyl)phenyl]-N-(ethoxycarbonyl) S-nethyl

1105 B T it i a1 %
exanpl es Eﬁe"lCO\\irvhi(ljeebse(i:IEgi stgier:regl Q?gotl?ci)u%{y(.) tI ig %tlirrgdcttoir (l)lnﬁ l?c]:ur;[ z?tei\hi(s: (t)erlrnpp%lt!ar‘lt?r%. %%%19 rding to

cooling, it is mixed with water and extracted from DCM (2x). The aqueous phase is

made basic with 2N NaOH solution and extracted from DCM. The combined organic

phases are filtered through a Whatman filter and concentrated by evaporation. The crude

product that is obtained is recrystallized from ethyl acetate. 1.3 g (6.1 mmol,

corresponding to 81% of theory) of the product is obtained.

'H-NMR (DMSO): 8.28 (m, 1H), 8.22 (m, 2H), 4.67 (s, 1H), 3.17 (s, 3H), 2.81 (s,
3H).

MS: 215 (ES).

za) Production of (RS)-S-methyl-S-[4-nitro-2-(trifluoromethyl)phenyl]sulfoximide

HN. O
\Y/4
S
Ox. . F
Y
I _ F
o) F

'H.NMR (DMSO): 8.73 (m, 1H), 8.52 (m, 2H), 5.00 (s, 1H), 3.17 (s, 3H).

MS: 269 (ES).



the invention without the invention being limted to these exanpl es. Exanple
1 CDK1/ CycB Ki nase Assay Reconbi nant CDK1- and CycB- GST-fusi on proteins,
purified from bacul ovirus- infected insect cells (Sfi9), were purchased from
ProQ nase GhbH, Freiburg. H stone H'S, used as a kinase substrate, is
avai |l abl e commercially fromthe Sigma Conpany. CDK1/ CycB (200 ng/ measuring
poi nt) was incubated for 15 ninutes al29®2C in the presence of various
concentrations of test substances (0 p.m as well as within the range of

B e e

adenosi ne triphosphate (ATP), 10 pg/neasuring point of histone H'S, 0.2

It G/ measuring point of 33P-gamma ATP, 0.05% NP40, 12.5% di net hyl

sul foxi de]. The reaction was stopped by addi ng EDTA sol ution (250 mol, pH
8.0, 14 |/neasuring point). From each reﬁﬂ&ﬁ%n batch, 10 gl was applied to
P30 filter strips (Wallac Conpany), aRd mnkincorporated 33P- ATP was
renoved by subjecting the filter str ' t'hree washing cycles for 10

m nutes each in 0.5% phosphoricgaci d ler the filter strips were dried
for one hour at 70C, the filter SNFfip # covered with scintillator strips
(MeltiLexTM A, WAl I ac Conpany) ang_baked for one hour at 90C. The anobunt of

'H-NMR (DMSO): 8.34 (m, 1H), 8.24 (m, 1H), 8.10 (m, 1H), 5.08 (s, 1H), 3.21
(s, 3H).

MS: 219 (ES).

z¢) Production of (RS)-N,S-dimethyl-S-(4-nitrophenyl)sulfoximide

500 mg (2.5 mmot) of (RS)-S-(4-nitrophenyl)-S-methy! suifoximide in 4 ml of
formaldehyde (aqueous, 37%) and 20 ml of formic acid (98-100%) are stirred in an open
flask at 100°C. After 22 hours, the solvent is evaporated, mixed again with 4 ml of
formaldehyde (aqueous, 37%) and 20 ml of formic acid {(98-100%) and stirred for another
22 hours at 100°C. Residue from the solvent is drawn off in a rotary evaporator. The
remaining residue is dissolved with 2N HCI and extracted from DCM. The aqueous

phase is made basic with NaHCO3 and extracted from DCM. The combined organic



i ncor porated 33P (substrate phosphorylation) was determ ned by scintillation
measurenment in a gamma-radi ati on neasuring device (Wallac). 134 Exanple 2
CDK2/ CycE Ki nase Assay Reconbi nant CDK2- and CycE- GST-fusi on proteins,
purified from bacul ovirus- infected insect cells (Sty), were purchased by
ProQ nase GibH, Freiburg. Histone Ills, which was used as a ki nase
substrate, was purchased by the Sigma Conpany. CDK2/ CycE (50 ngl measuri ng
poi nt) was incubated for 15 minutes al2®2C in the presence of various
concentrations of test substances (0 pm as well as within the range of

0. 01-100 N _assay,.bu I, 50 | of tris/HCI, pH 8. 10 | of Myd 2,
0.1 ol PhreeRere SR QR kee Tirontearlst Betaominpo st me B T8, of
adenosine tri phosphate (ATP), 10 g/ neasuring point of histone IIlS, 0.2
o‘/rreasurF%ﬂsgﬁ‘fﬁg%wmmjf%wﬁww%wéo, 12. 5% di met hyl sul f oxi de] .
The reaction was stopB addi n EDTA solution (250 mmol, pH 8.0, 14

ed b
01/ measuring pILAMR (PMSA. DA 43 s Wolms RH)1524 (wad), 28 (a0t 0 P30

filter strips (Wallac Conpany), and non-incorporated 33 P-ATP was renoved
by subjecting Mve2t4 (BS9r strips to three washing cycles for 10 m nutes each
in 0.5% phosphoric acid. After the filter strips

zd) Production of (RS)-N-{ethoxycarbonyl)-S-methyl-S-(4-nitrophenyl)sulfoximide

8.50 g (42.5 mmol) of {RS)-S-(4-nitrophenyl)-S-methyl sulfoximide in 400 ml of
pyridine is mixed drop by drop at room temperature with 18.8 ml (197.2 mmol} of ethyl
chloroformate. The batch is stirred for 4 hours at room temperature and then added in
dilute NaCl solution. It is extracted from ethyl acetate. The combined organic phases are
dried (Na;S0a), filtered and concentrated by evaporation. The remaining residue is
purified by chromatography (hexane/ethyl acetate 1 : 1). 8.94 g (32.8 mmol,
corresponding to 77% of theory) of the product is obtained.

*H-NMR (DMSO-D6): 8.49 (m, 2H), 8.22 (m, 2H), 3.90 (m, 2H), 3.56 (s, 3H),

1,10 (tr, 3H).



were dried for one hour at 70C, the filter strips were covered with
scintillator strips (MeltiLexTM A Wallac Conpany) and baked for one hour

at 90C. The anmount of incorporated 33P (substrate phosphorylation) was
determ ned by scintillation measurenent in a gamrma-radi ati on nmeasuring
device (Wallac). 135 Exanple 3 VEGF Receptor-2 Kinase Assay Reconbi nant VEGF
receptor tyrosine kinase-2 was purifi&Pas a GST fusion protein from

bacul ovirus-infected insect cells (Sf9). Poly-(d u4Tyr), which was used as

a ki nase sybstrat chas Sigma Co ny. VEGF receptor

tyrosi ne E‘ang%"é’?‘fg@ W‘%ﬂ%ﬂﬁ%%ﬁg%ﬁ?%w eebgleydighexplla it es at 22C
in the presence of varioqus concentrations of test substances (0 m as well
as Wit hi no¥H&arbopy-Sd-nitrophenysulfonimjde 30 t of assay buffer [40 mmol of
Tris/HC, pHb5.5 10 mmol of MgCl2, | mmol of MiCl2, 3 pnol of Na
ortho-vanadate, 1.0 nmmol of dithiothreitol, 8/ nol of adenosine

tri sphosphate (ATP), 27 g/ neasuring point {pol y- (A ud4Tyr), 0.2

pi C / measuring point of 33P-gamma ATP, 1% di sul foxide]. The reaction
was stopped by addi ng EDTA sol ution (250 anoI

poi nt).
0O N
\Y/ g
A/ Y

7.0, 10 gl Il neasuring

100 mg (0.47 mmol) of (RS)-S-(4-nitrophenyl)-S-ethyl sulfoximide in 4.40 ml of
pyridine is mixed drop by drop at room temperature with 0.46 ml (2.17 mmol) of (+)
menthyl chloroformate. The batch is stirred for 4 hours at room temperature and then
added to dilute NaCl solution. It is extracted from ethyl acetate. The combined organic
phases are dried (Na;SO,), filtered and concentrated by evaporation. The remaining
residue is purified by chromatography (hexane/ethyl acetate 1 : 1). 161 mg (0.41 mmol,
corresponding to 87% of theory) of the product is obtained.

'H-NMR (DMSO-D6): 8.49 (m, 2H), 8.13 (m, 2H), 4.28 (m, 1H), 3.67 (m, 2H),

1.77 (m, 1H), 1.55 (m, 2H), 1.25 (m, 6H), 0.75 (m, 12H).



From each reaction batch, 10 pl was applied to P30 filter strips (Wallac
Conpany), and non-i ncor porated 33P-ATP was renoved by subjecting the filter
strips to three washing cycles for 10 m nutes each in 0.5% phosphoric acid.
After the filter strips were dried for one hour at 70C, the filter strips
were covered with scintillator strips (MeltiLexTM A Wallac Conpany) and
baked for one hour at 90C. The anount of incorporated 33P (substrate
phosphoryl ation) was determned by scidtillation neasurenent in a
gama-radi ati on neasuring device (Wallac). The 1C50 values are determ ned

phosphat 201 FOBHISPCAt R NS PO S S rR b BT F a1 o

renoval of the blank reading (EDTA-stopped reaction). 136 Exanple 4

Proliferation Assay Cultivated human tunor cell s (MCF7, hornone-i ndependent
human breast cancer cells, related to ATCC 2; NCl -11460, human
non-smal | -cell lung cancer cells, ATEC 177, HCT 116, human col on cancer

cell's, ATCC CCL-247; DU 145, hornone-Wtepadndent human prostate cancer
cells, ATCC HTB-8 1; MaTu-MDR, hegtmane=tndependent, multiple pharnmaceuti cal
agent -resi stant human breast can tel | s,

0'\1-
~N

|-
o

'H-NMR (DMSO-D6): 8.48 (m, 2H), 8.15 (m, 2H), 3.92 (m, 2H), 3.69 (m, 2H),

1.12 (m, 6H).

zg) Production of (RS)-N-(ethoxycarbonyl)-S-methyl-S-(2-methyl-4-

nitrophenyl)sulfoximide

'"H-NMR (DMSO): 8.33 (m, 2H), 8.17 (m, 1H), 3.90 (q, 2H), 3.55 (s, 3H), 2.73 (s,
3H), 1.08 (tr, 3H).

MS: 287 (ES).



EPO- GhbH, Berlin) were flattened out at a density of about 5000

cel |l s/ measuring point, depending on the growh rate of the respective
cells, ina 96-well multititer plate in 200 41 of the corresponding growh
medium After 24 hours, the cells of one plate (zero-point plate) were
colored with crystal violet (see below), while the nmedium of the other
plates was replaced by fresh culture nmedium (200 Al), to which the test
subst ances were added in various cont®htrations (0 pm as well as in the
range of 0.01-30 pm the final <concentration of the solvent dinethyl

sul f oxi de 5% . T S were | ted faor . 4 days in the presence of
t est subsflﬁﬁgléogl."c ogéﬁ)'?%k%ﬁ?"fy&r}t“f’gﬁ&bﬁé' e FWﬁBge%@)' col oring the
cells mﬁtg %%qisa‘ wio#et: the cells were fixed by addi ng 20 pl/neasuring
poi nt of ArMetAyksYfoXimide ) dehyde sol ution for 15 ninutes at room
tenperature. After three washing cycles of the fixed cells wth water, the
pl ates were dried at room tenperature. TheRell's were col ored by addi ng 100
| / measuring point of a 0.1%crystal ®j ® solution (the pH was set at 3 by
adding acetic acid). After three washi§ cycbes<of the colored cells with
water, the plates were dried at oRyfenper at ure\ The dye was di ssol ved by
addi ng 100.tl/nmeasuring point of D% acetic acid solution. The extinction
was determ ned by photonetﬁ%b Lol Vvelength of 595 nm The change of cel
growth, in 137 percent, was cal culated by nornalization of the measured

val ues to the extinction val ués

e

'H-NMR (DMSO): 8.45 (m, 1H), 8.33 (m, 1H), 8.19 (m, 1H), 3.40 (m, 2H), 3.60

(s, 3H), 1.04 (tr, 3H).

zi) Production of (RS)-N-(ethoxycarbonyl)- S-methyl-S-[4-nitro-2-

(trifluoromethyl)phenyl)sulfoximide

'H.NMR (DMSO): 8.78 (m, 1H), 8.65 (n, 1H), 8.49 (m, 1H), 3.90 (q, 2H), 3.58

(s, 3H), 1.07 (tr, 3H).



of the zero-point plate (=0% and the extinction of the untreated (0 pan)
cells (=100% . 138 Exanple 5 Carboanhydrase Assay The principle of the
assay i s based on the hydrolysis of 4-nitrophenyl acetate by

car boanhydrases (Pucker & Stone, Biochem stry, 1967, 6, 668), wth
subsequent photonetric determ nation of the dye 4-nitrophenolate that is
produced at 400 nm by neans of a 96-tfannel spectral photoneter. 2 t1 of
the test conpounds, dissolved in DMSO (100 x the final concentration), in a

concentrat, ranpge qf .Q 03-10.m (final was pipetted as 4x deferm nations
ot he 2 Jfredodibh SRS RS e amEbenE bR c Rk StmehvE et g 1 ne

sol vent without test conpounds were used as reference values (1. Holes

wi t hout carboanhydrase for correction of thgagpn-enzynatic hydr ol ysi s of
the substrate, and 2. Holes with carboanhy e for determ ning the
activity of the non-inhibited enzyne)g 438<§T of assay buffer (10 mmol of
Tris/HCl, pH 7.4, 80 mmol of NaCl), wWM or\ without 3 units/hole on
carboanhydrase | O 11, was pi pe it tHE holes of the microtiter

pl ate. The enzymatic reaction arted by the addition of 10 | of the
substrate solution (1 mmol qj ophenyl acetate (Fluka #4602), dissol ved
N 2

A solution of 8.70 g (32.0 mmol) of (RS)-N-(ethoxycarbonyl}-S-methyl-S-(4-
nitrophenyl)sulfoximide in 650 ml of THF is slowly mixed at room temperature with 435
ml of a 10% solution of Ti(III}Cl in approximately 10% hydrochloric acid (Aldrich). The
batch is stirred for 4 hours at room temperature and then cooled to 0°C. 450 ml of a 32%
NaOH solution is added in drops. In this case, the reaction mixture is now diluted by the
addition of water and ethyl acetate. It is mixed with 500 ml of ethyl acetate, and the
organic phase is separated. The pulpy, aqueous phase is extracted from ethyl acetate.
The combined organic phases are washed with dilute NaCl solution, dried (Na;SOy),
filtered and concentrated by evaporation. 8.05 g (about 32.0 mmol) of the product is
obtained, and said product is used without further purification.

'‘H-NMR (DMSO0-D6): 7.52 (m, 2H), 6.66 (m, 2H), 6.17 (m, 2H), 3.91 (g, 2H),

3.30 (s, 3H), 1.12 (tr, 3H).



anhydrous acetonitrile (final substrate concentration: 50 n). The plate was
i ncubated at roomtenperature for 15 mnutes. The extinctions were neasured
by photonetry at a wavel ength of 400 nm The enzyne inhibition was

cal cul ated after the measured values were normalized to the extinction of
the reactions in the holes w thout enzyme (=100% inhibition) and to the
extinction of reactions in the holes wWg¢h non-inhibited enzyne (=0%
inhibition). 139 The results fromthe exanples and the conpari son data are
indicated in Tables 1 to 3 below, To denonstrate the superiority of the
conpounds zkic Bendsction pbH(RNS-(4rarainopbenylcirethpextarkonyheS-rthyhsnlfoximidends, t he
conpounds according to the invention were conpared to known reference
conpounds and a structurally simlar known conpound of Exanple 10 from WO
00/ 096888 in the enzyne test, The result is @ cated in Tables 1 and 2
below, In Table 3, the inproved data 8n|%n%gconpounds according to the
invention are shown in conparison toige canpound of Exanple 10 from WO

00/ 12486 and acetazol am de. Tabl | @ No. Proliferation 1C50 htM
MCF7H4A60HCT116DU145MaTu- ADR
H.N

2

'"H-NMR (DMSO-D6): 7.47 (m, 2H), 6.67 (m, 2H), 6.20 (s, 2H), 3.90 (m, 2H),

3.42 (q, 2H), 1.10 (m, 6H).

zl} Production of (#S5)-S-(4~-aminophenyl)~S-(2-hydroxyethyl)-N-[2-trimethylsilyl)-

ethylsulfonyl]sulfoximide

'H-NMR (DMSO-D6): 7.54 (m, 2H), 6.68 (m, 2H), 6.30 (s, 2H), 4.90 (r, 1H),

3.68 (m, 4H), 2.95 (m, 2H), 0.95 (m, 2H), 0.01 (s, 9H).



1. 0031. 20.41.51.6 2.01.50. 30.31.70.4 1.3<0.10.140.100. 20. 17

1. 40. 060. 060. 050. 100. 08 1.20.110. 030.020.040.04 2.10.9 230. 30.40.190.12
1.230. 13<0. 10. 1<0.1 1. 24<0.10.070.130.08 1, 25<0.1 140 Exanple

No. Proliferation 1C50 | pML MCF7H460HCT116DU145MaTu- ADR 1. 310. 20. 180. 30. 7
1.410. 080. 070. 090. 07 1. 420. 15<0. 10. 171<?§)1. 11.71.1 1.260.060.030.070. 04

zm) Production of (RS)-S-(4-amino-2-methylphenyl}-N-{ethoxycarbonyl)-S-methyl

sulfoximide

'"H-NMR (DMSOQ-D6): 7.53 (m, 1H), 6.48 (m, 2H), 6.04 (s, 2H), 3.90 (g, 2H),

3.30 (s, 3H), 2.42 (s, 3H), 1.13 (tr, 3H).

zn) Production of (RS)-S-(4-aminophenyl)-»,S-dimethyl sulfoximide

N
RV,

e
H,N

'H-NMR (DMSO-D6): 7.48 {d, 2H), 6.62 (d, 2H), 5.95 (s, 2H), 2.95 (s, 3H), 2.41

(s, 3H).



1. 270. 060. 020. 130. 03 1.100.50. 70. 80.8 1.390.30.30.30.9 1.331
1. 350. 110. 120. 120. 3 1, 340.8 1.400.110.170.180.3 1.630.9 1.480.30.30.40.6
1. 540. 110. 120. 190. 07 1.110.1<0.1<0.10.1 1.90.10.110.10.1 1.120.20.40.32.8

1. 60. 14<0. 1<0.

i <0.1 1.370.17<0. 10. 1603 141 Exanple No.Proliferation |IC50

IM MCF7H4A60HCT116DU145MaTu- ADR

132

zo) Production of (RS)-S-(4-amino-2-fluorophenyl)-V-(ethoxycarbonyl)-

S-methyl sulfoximide

'"H-NMR (DMSO): 7.45 (m, 1H), 6.48 (m, 4H), 3.88 (m, 2H), 3.30 (s, 3H), 1.10

(tr, 3H).

zp) Production of (RS)-S-[4-amino-2-(trifluoromethyl)phenyl]-V-(ethoxycarbonyl)-

S-methyl sulfoximide

'H-NMR (DMSO): 7.78 (m, 1H), 7.12 (m, 1H), 6.84 (m, 1H), 6.63 (s, 2H), 3.89
(g, 2H), 3.30 (s, 3H), 1.08 (tr, 3H).

MS: 311 (ES).



ol ol ol

57<0. 10. 120. 110. 09 1, 490. 30.40. 30.6 1.501.2 1.550.30.30.30.15
560. 020. 10. 070. 05 1.460. 20. 110.170.2 1.470. 60.60.60.8 1.160.180.20.194.0
200. 20.40.42.1 1.380.120. 060. 130.4 1.360.140.120.171.2
510. 080. 050. 050. 06 1.600. 060. 040. 040. 04 1.140. 090.100. 090, 11
150. 180. 20. 303 1.320. 190. 180. 30,6 1.280.170.120.20.2 3.41.0
133

The examples below describe the biological action of the compounds according to

the invention without the invention being limited to these examples.

Example 1
CDK1/CycB Kinase Assay

Recombinant CDK 1- and CycB-GST-fusion proteins, purified from baculovirus-
infected insect cells (S9), were purchased from ProQinase GmbH, Freiburg. Histone
IT1S, used as a kinase substrate, is available commercially from the Sigma Company.

CDK1/CycB (200 ng/measuring point) was incubated for 15 minutes at 22°C in
the presence of various concentrations of test substances (0 um, as well as within the
range of 0.01-100 um) in assay buffer [50 mmol of tris/HCI, pH 8.0, 10 mmol of MgCl,,
0.1 mmol of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 pm of adenosine
triphosphate (ATP), 10 pg/measuring point of histone IIIS, 0.2 pCi/measuring point of
*P-gamma ATP, 0.05% NP40, 12.5% dimethyl sulfoxide]. The reaction was stopped by
adding EDTA solution (250 mmol, pH 8.0, 14 pl/measuring point).

From each reaction batch, 10 ul was applied to P30 filter strips (Wallac
Company), and non-incorporated 33P-ATP was removed by subjecting the filter strips to
three washing cycles for 10 minutes each in 0.5% phosphoric acid. After the filter strips
were dried for one hour at 70°C, the filter strips were covered with scintillator strips
(MeltiLexTM A, Wallac Company) and baked for one hour at 90°C. The amount of
incorporated 33P (substrate phosphorylation) was determined by scintillation

measurement in a gamma-radiation measuring device (Wallac).



3. 50. 120. 050. 060. 03 1. 580. 060. 030. 030. 04 142 Exanple No.Proliferation |IC50
| pM  MCF7HA60HCT116DU145MaTu- ADR 1. 590. 11<0. 1<0. 1<0.1 3.00.5

3. 60. 080. 020. 020. 02 3. 70. 1<0. 1<0. 1<0.1 3. 80.40.30.30.19 3.10.4 1.290.17
1.300.17 3.100.4 3.91.0 1.18<0.1 1.21<0.1 1.52<0.1
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Example 2
CDK2/CycE Kinase Assay

Recombinant CDK2- and CycE-GST-fusion proteins, purified from baculovirus-
infected insect cells (S£9), were purchased by ProQinase GmbH, Freiburg. Histone Ills,
which was used as a kinase substrate, was purchased by the Sigma Company.

CDK2/CycE (50 ng/measuring point) was incubated for 15 minutes at 22°C in the
presence of various concentrations of test substances (0 pm, as well as within the range of
0.01-100 pm) in assay buffer [50 mmol of tris/HCI, pH 8.0, 10 mmo! of MgCl,, 0.1 mmol
of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 pm of adenosine triphosphate
(ATP), 10 pg/measuring point of histone IS, 0.2 pCi/measuring point of >*P-gamma
ATP, 0.05% NP40, 12.5% dimethy! sulfoxide]. The reaction was stopped by adding
EDTA solution (250 mmol, pH 8.0, 14 pl/measuring point).

From each reaction batch, 10 pl was applied to P30 filter strips (Wallac
Company), and non-incorporated **p-ATP was removed by subjecting the filter strips to
three washing cycles for 10 minutes each in 0.5% phosphoric acid. After the filter strips
were dried for one hour at 70°C, the filter strips were covered with scintillator strips
(MeltiLex™ A, Wallac Company) and baked for one hour at 90°C. The amount of
incorporated 33p (substrate phosphorylation} was determined by scintillation

measurement in a gamma-radiation measuring device (Wallac).



1.530.3 1.19<0.1 1.43<0.1 1.440.13 Exanple 10 from WO 0. 40. 60. 40. 70. 8
021096888 143 Tabl e 2 Exanpl e No. CDK2l CycE CDK1/ CycB VEG--R2 |1 C50 [nM | C50
[BM1C50 [BM 2.01611070 1.0<107940 1.3610140 1.41013340 1.22013048
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Example 3
VEGF Receptor-2 Kinase Assay

Recombinant VEGF receptor tyrosine kinase-2 was purified as a GST fusion
protein from baculovirus-infected insect cells (S19). Poly-(Glud4Tyr), which was used as
a kinase substrate, was purchased by the Sigma Company.

VEGF receptor tyrosine kinase (90 ng/measuring point} was incubated for 10
minutes at 22°C in the presence of various concentrations of test substances (0 pm, as
well as within the range of 0.001 — 30 pm) in 30 pl of assay buffer [40 mmol of Tris/HCI,
pH 5.5, 10 mmol of MgCl2, 1 mmol of MnCl2, 3 pmol of Na ortho-vanadate, 1.0 mmol
of dithiothreitol, 8 pmol of adenosine trisphosphate (ATP), 27 pg/measuring point of
poly-(Glu4Tyr), 0.2 nCi/measuring peint of 33P-gamma ATP, 1% dimethyl sulfoxide].
The reaction was stopped by adding EDTA solution (250 mmol, pH 7.0, 10 pl/measuring
point).

“From each reaction batch, 10 pl was applied to P30 filter strips (Wallac
Company), and non-incorporated 33P-ATP was removed by subjecting the filter strips to
three washing cycles for 10 minutes each in 0.5% phosphoric acid. After the filter strips
were dried for one hour at 70°C, the filter strips were covered with scintillator strips
(MeltiLexTM A, Wallac Company) and baked for one hour at 90°C. The amount of
incorporated 33P (substrate phosphorylation) was determined by scintillation
measurement in a gamma-radiation measuring device (Wallac). The IC50 values are
determined from the inhibitor concentration, which is necessary to inhibit the phosphate
incorporation to 50% of the uninhibited incorporation after removal of the blank reading

(EDTA-stopped reaction).



2.1390>100074 2.33316061 1.236875 1.2485150 1.253270 1.31927140 1.412276
1. 422564 1.7>1000>1000240 1.264231 1.274397 1.10>1000>1000910 1.391949150
144 Exanpl e No. CDK2/ CycE CDK1/ CycB VEGF-R2 1 C50 [nM1C50 [tM 1 CSO [uM
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Example 4
Proliferation Assay

Cultivated human tumor cells (MCF7, hormone-independent human breast cancer
cells, related to ATCC HTB22; NCI-H460, human non-small-cell lung cancer cells,
ATCC HTB-177, HCT 116, human colon cancer cells, ATCC CCL-247; DU 145,
hormone-independent human prostate cancer cells, ATCC HTB-81; MaTu-MDR,
hormone-independent, multiple pharmaceutical agent-resistant human breast cancer cells,
EPO-GmbH, Berlin) were flattened out at a density of about 5000 cells/measuring point,
depending on the growth rate of the respective cells, in a 96-well multititer plate in 200 pl
of the corresponding growth medium. After 24 hours, the cells of one plate (zero-point
plate) were colored with crystal violet (see below), while the medium of the other plates
was replaced by fresh culture medium (200 pl), to which the test substances were added
in various concentrations (0 pm, as well as in the range of 0.01-30 pm; the final
concentration of the solvent dimethyl sulfoxide was 0.5%). The cells were incubated for
4 days in the presence of test substances. The cell proliferation was determined by
coloring the cells with crystal violet: the cells were fixed by adding 20 pl/measuring
point of an 11% glutaric aldehyde solution for 15 minutes at room temperature. After
three washing cycles of the fixed cells with water, the plates were dried at room
temperature. The cells were colored by adding 100 pl/measuring point of a 0.1% crystal
violet solution (the pH was set at 3 by adding acetic acid). After three washing cycles of
the colored cells with water, the plates were dried at room temperature. The dye was
dissolved by adding 100 pl/measuring point of a 10% acetic acid solution. The extinction

was determined by photometry at a wavelength of 595 nm. The change of cell growth, in



1, 3351200450 1.35429694 1.3428110530 1.401421110 1.636320089 1.48716270
1. 545869 1.11254483 1.94549 1.1249160160 1.681429 1.37486357 1.574866
1. 49915470 1.50944230 1.55274579 1.56246832 1.46411340
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percent, was calculated by normalization of the measured values to the extinction values

of the zero-point plate (=0%) and the extinction of the untreated (0 pm) cells (=100%).



1.47627300 1.16130170130 145 Exanpl e No. CDK2/ CycE CDKI/CycB VEGF-R2 | Cso
[nMICso [nMICso [nM 1.2054160820 1.38787559 1.36114392 1.514526 1.604439
1. 144769 1.1542559 1.32121656 1.2871437 3.44172250 3.5817150
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Example 5
Carboanhydrase Assay

The principle of the assay is based on the hydrolysis of 4-nitrophenyl acetate by
carboanhydrases (Pocker & Stone, Biochemistry, 1967, 6, 668), with subsequent
photometric determination of the dye 4-nitrophenolate that is produced at 400 nm by
means of a 96-channel spectral photometer.

2 pl of the test compounds, dissolved in DMSQO (100 x the final concentration), in
a concentration range of (.03-10 um (final), was pipetted as 4x determinations into the
holes of a 96-hole microtiter plate, Holes that contained the solvent without test
compounds were used as reference values (1. Holes without carboanhydrase for
correction of the non-enzymatic hydrolysis of the substrate, and 2. Holes with
carboanhydrase for determining the activity of the non-inhibited enzyme).

188 ul of assay buffer (10 mmol of Tris/HCI, pH 7.4, 80 mmol of NaCl), with or
without 3 units/hole on carboanhydrase I or II, was pipetted into the holes of the
microtiter plate. The enzymatic reaction was started by the addition of 10 pl of the
substrate solution (1 mmol of 4-nitrophenyl acetate (Fluka #4602), dissolved in
anhydrous acetonitrile (final substrate concentration: 50 um). The plate was incubated at
room temperature for 15 minutes. The extinctions were measured by photometry at a
wavelength of 400 nm. The enzyme inhibition was calculated after the measured values
were normalized to the extinction of the reactions in the holes without enzyme (=100%
inhibition ) and to the extinction of reactions in the holes with non-inhibited enzyme

(=0% inhibition).



1. 587445 1.597948 3.01649170 3.61822200 3.71119110 3.82791>1000 3. 13397120
1.294716 1.3061529 146 Exanpl e No. CDK2/ CycE CDKI / CycB VEGF-R2 | Cso [nM | C50
]1IM1C50 [nM 110418 3.9855 1.1833 1.2165
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The results from the examples and the comparison data are indicated in Tables 1
to 3 below. To demonstrate the superiority of the compounds according to the invention
compared to the known compounds, the compounds according to the invention were
compared to known reference compounds and a structurally similar known compound of
Example 10 from WO 00/096888 in the enzyme test. The result is indicated in Tables 1
and 2 below, In Table 3, the improved data on the compounds according to the invention

are shown in comparison to the compound of Example 10 from WO (0/12486 and

acetazolamide.
Table 1
Example No. Proliferation ICsp [uM]
MCF7 | H460 |HCT116|DU145| MaTu-ADR

1.0 0.3 1.2 0.4 1.5 1.6
2.0 1.5 0.3 0.3 1.7 0.4
1.3 <0.1 0.14 0.10 0.2 0.17
1.4 0.06 0.06 0.05 0.10 0.08
1.2 0.11 0.03 0.02 0.04 0.04
2.1 0.9
23 0.3 0.4 0.19 0.12
1.23 0.13 <0.1 0.1 <0.1
1.24 <0.1 0.07 0.13 0.08
1.25 <0.1




1.53411 1.1937 1.4425 Exanple 10 from WD <1090200 02/096888 147 Table 3
I nhi bition of Human Exanpl e No. Car boanhydrase-2 | C50 [nM Exanple 1.0>10000
Exanpl e 2. 0>10000 Acet azol am de51 Exanple 10 from WD 190 02/096888 Tables 1
and 2 show that the conmpounds according to the invention inhibit cyclin-
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Example No. Proliferation ICs [pM]
MCF7 | H460 (HCT116{DU145| MaTu-ADR

1.31 0.2 0.18 03 0.7
1.41 0.08 0.07 0.09 0.07
1.42 0.15 <0.1 0.17 <0.1
1.7 1.1

1.26 0.06 0.03 0.07 0.04
1.27 0.06 0.02 0.13 0.03
1.10 0.5 0.7 0.8 0.8
1.3 03 0.3 0.3 0.9
1.33 1

1.35 0.11 0.12 0.12 03
1.34 0.8

1.40 0.11 0.17 0.18 0.3
1.63 0.9

1.48 0.3 0.3 0.4 0.6
1.54 0.11 0.12 0.19 0.07
1.11 0.1 <0.1 <0.1 0.1
1.9 0.1 0.11 0.1 0.1
1.12 0.2 0.4 0.3 2.8
1.6 0.14 <0.1 <0.1 <0.1
1.37 0.17 <0.1 0.16 0.3




dependent ki nases and/or VEGF receptor tyrosine kinases in the nanonol ar
range and thus can inhibit the proliferation of tunor cells and/or the
tunor angi ogenesis. Table 3 shows that substances according to the

i nvention, in contrast to conpounds fromthe prior art, such as, e.g.,

acet azol am de or Exanple 10 from WO02/096888, which represents the cl osest
prior art, do not have any neasurabl el4ktarboanhydrase i nhi biton and thus no
| onger exhibit a possible side effect that could be attributed to the

carboanhydpase inhibhition ln this respect the ahove-pentioned tables
confirm t hfixample Nobst ance$ accor di nBroliferation ICenmpM]i on are syperior in
conparisonfto the prior arf. 148 dains 1. Conpounds of generdl fornula (1)
in which Qstands for the ¢rMaF7odel4400r{HCTIG6|DU145| MaTu-ADR

1.57 <0.1 0.12 0.11 0.09

1.49 0.3 04 0.3 0.6

1.50 1.2

1.55 0.3 0.3 0.3 0.15

1.56 0.02 0.1 0.07 0.05

1.46 0.2 0.11 0.17 0.2

1.47 0.6 0.6 0.6 0.8

1.16 0.18 0.2 0.19 4.0

1.20 0.2 04 0.4 2.1

1.38 0.12 0.06 0.13 0.4

1.36 0.14 0.12 0.17 1.2

1.51 0.08 0.05 0.05 0.06

1.60 0.06 0.04 0.04 0.04

1.14 0.09 0.10 0.09 0.11

1.15 0.18 0.2 0.3 0.3

1.32 0.19 0.18 0.3 0.6

1.28 0.17 0.12 0.2 0.2

34 1.0

3.5 0.12 0.05 0.06 0.03

1.58 0.06 0.03 0.03 0.04




Db EE G L, Mand T, in each case independently of one another, stand for
carbon, oxygen, nitrogen or sulfur, R stands for hydrogen, hal ogen,

Cl -C6-al kyl, CF3, CN, nitro, or for the group -COR8 or -0-Cl-C6-al kyl, R2
stands for hydrogen, or G -Cl0-allryl, C2-Cl10-al kenyl, C2-C10-alkinyl, C3
149 Cl o-cycl oal kyl, aryl or hetemaryl that is optionally substituted in one
or nore places, in the sane way or di4Xerently, w th hydroxy, hal ogen, Ct-
C6- al koxy, am no, cyan, C-C6-al kyl, -NH (CH2), C3-C o-cycloal kyl,

- C3-Cl o- cylel-ga-l-l(.y-l-,—cl—ce—qydr-ox*a' eyl C20 CE gl ke iy 2003 ki nyl , ClI -
CB- al koxy-|[ExampleNaey| . G - 06 al koxy- Exclifgation s IoMIC5- al kyl , |- NHCI -
Co-al kyl, EN(Cl -C6-al kyl)2| C-C6-al kanoyl, - CONROR10, - COR8. |Cl - C6-
al kyl QAc, fcarboxy, aryl, hptME€DZrlyH460( (HET114/DU145 (MalIp-ADRBiler oaryl ,
phenyl -(CH2), Rs, -(CH2),PO3(Rs) or witfh the group [R6 or NRORO  and the
phenyl , CF Cl O cyckpal kyl, | apyh, |[hekgroaryl, -[Gd),[ arwp.and]- (CH2)n
heteroaryl] itself optional|y can jpbe subgtituted in one or norg places, in
the sanme way or dgjferentiy, g TH naroggn, nyd[oxy, [Cr-Co-at Kyl ,

3.6 0.08 0.02 0.02 0.02

37 0.1 <0.1 <0.1 <0.1

38 0.4 0.3 0.3 0.19

3.1 0.4

1.29 0.17

1.30 0.17

3.10 0.4

39 1.0

1.18 <0.1

1.21 <0.1

1.52 <0.1

1.53 0.3

1.19 | <0.1

1.43 <0.1

1.44 0.13

Example 10 from WO 0.4 0.6 04 0.7 0.8
02/096888




Cl - C6- al koxy, or with the group -CF3 or -OCF3, and the ring of C3-CI O
cycloal kyl and CI-Cl O al kyl optionally can be interrupted by one or nore
nitrogen, oxygen and/or sulfur atonms and/or can be interrupted by one or
nore -C(O groups in the ring and/or optionally one or nore possible double
bonds can be contained in the ring, X stands for oxygen, sulfur, or for the
group -NH or -N(Cl-C3-alkyl) or X ahB R2 together forma C3-d o-cycl oal kyl
ring, which optionally can contain one or nore heteroatons and optionally
can be sug,s jtuted in one or nore places, in the sane way or differently,
Wi th hydr %b‘,ei’o -C6-al kyl, Cl-C6- al koxy, hal ogen or the group NRARLO, R3
stands for hydrogen, hydroxy, halogen, CF3, OCF3 or for the group 150
NROR10, or for Cl-C6-al kyl, C3-C6-cycloal kyl or Cr-C6-al koxy that is
optional ly _substituted in one or nore places, in the sane way or

differentlly, wWEkimprINwgen, [hZDK2(CycE [-COKAIGwB | WEGIHR2Y oup - NRORLO, m

stands for| 0-4, R4 stands flor hydrogerf or for the group -|CORs, NC2,

trimethylsjlanyl (TMS), ICs [nM] ICsy [nM] | ICso [BM]
2.0 16 110 70
1.0 <10 79 40
1.3 6 10 140
1.4 10 13 340
1.2 20 130 48
2.1 390 >1000 74
23 33 160 61
1.23 6 8 75
1.24 8 5 150
1.25 3 2 70
1.31 9 27 140
1.41 2 2 76
1.42 2 5 64
1.7 >1000 >1000 240
1.26 4 2 31
1.27 4 3 97
1.10 >1000 >1000 910
1.3¢ 19 49 150




tert-butyl-di methylsilanyl (TBDMS), tert-butyl-diphenylsilanyl (TBDPS),
triethylsilanyl (TES) or -SO02R7 or for G -G o-al kyl or C3-Clo-cycl oal kyl
that is optionally substituted in one or nore places, in the sane way or
differently, with hydroxy, halogen, G -C6-al koxy, Cl-C6-alkylthio, cyano,
C3- G o-cycl oal kyl, Gi - C6-hydroxyal kyl, C2-C6-al kenyl, C2-C6-al kinyl, CL-
C6- al koxy- G - C6-al kyl , C - C6- al koxy- (44C6- al koxy-Ci - C6-al kyl or with the
group -CONRORt, -CORs, -CF3, -OCF3 or NROR10O, R5 stands for Ci -G o-al kyl,

C2-Co-al kenyl .C2-Ch-alkinyl or C3-Cg-cycloalky]l that is optionally
substitut gd i nExampleNaror e |pCBEECYIE) |tORKS BV YEGF-REi[f ferently, with
hydr oxy, - C6- al koxy, C3-i o-cycl oal Ryl , hal ogep or thg group -NRORI o or
and R5 together can form a |C5HG), (nMYycllodiCsyinM) npIC, [@Mlyp O NV W (Y)n
whereby V,| Wand Y, in each case indegendently of one andther, stand for
-CH2 151 1.33 51 200 450

1.35 42 96 94

1.34 28 110 530

1.40 14 21 110

1.63 63 200 89

1.48 7 16 270

1.54 5 8 69

1.11 25 44 83

1.9 4 5 49

1.12 49 160 160

1.6 8 14 29

1.37 48 63 57

1.57 4 8 66

1.49 9 15 470

1.50 9 44 230

1.55 27 45 79

1.56 24 68 32

1.46 4 11 340

1.47 6 27 300

1.16 130 170 130




that is optionally substituted in one or nore places, in the sane way or
differently, with hydroxy, C-Co-al kyl, C-C O al koxy or-NRORLO, whereby
Cl - Cl0-al kyl or Cl-CtO0-al koxy al so can be substituted in one or nore

pl aces, in the sane way or differently, wth hydroxy, -NROR10 or Cl -

Cl - al koxy and/ or can be interrupted by one or nore -C(O- groups in the
ring, and/or optionally one or nore bl e bonds can be contained in the
ring, R6 stands for a heteroaryl or a C3-d o-cycl oal kyl ring, which

optional ly mﬁ,hhft er-gators—pRa—epttqnal |y can be
substitutdd i nExHEPlelNo- npr a4 SPRICYE ChKICyieB mé@(%ﬁ:ka. fferently, with
hydr oxy, (l-C6-al kyl, Cl-@6-al koxy on hal ogen, R7 standq for d -d o-al kyl
or aryl that is optionally |sulstinM]eq ilfs lor | KendnM}|laces, in the sane
way or diffferently, wth hdl ogen, hydrnoxy, C-C6talkyl. |Cl-C6-alkoxy or
with the dgroup trl.2@thyl sillanyl S4TMS) (or -MROR10; R$28t arlds for hydrogen,
Cl - Co6-al kyll, hydroxy, C-Cg-al koxy, Cl-C6-al kylthio, berJzoxy or -NROR10, R9
and R10, iJn each gage 1 ndepgendengly oiff oneygnother, siand for hydrogen,
Cl-C6- al Kyl, C-C6-al koxy,] hydroxy, hydroxy-Cl-[6-al kyl,] di hydroxy-Cl - C6-

1.36 11 43 92

1.51 4 5 26

1.60 4 4 39

1.14 4 7 69

1.15 4 25 59

1.32 12 16 56

1.28 7 14 37

34 4] 72 250

35 8 17 150

1.58 7 4 45

1.59 7 9 48

3.0 16 49 170

36 18 22 200

3.7 11 19 110

38 27 91 >1000

3.1 33 97 120

1.29 4 7 16

1.30 6 15 29




al kyl ,
NRORL0,

phe
or

nyl, heteroaryl

nore

ni t rogen,

or for the group -(CH2)"NRIOR1O,
RO and R10 together forma C3-Cl O cycl oal kyl
can be 152 interrupted by one or

- CNHNH2 or

ring that optionally
oxygen and/or sul fur atons

and/or can be interrupted by one or nore -C(O- groups in the ring and/or
optionally one or nore possible double bonds can be contained in the ring,
and n stands for 1-6, as well as thel46isoners, diastereoners, enantioners
and/or salts. 2. Conpounds of general fornmula (1) according to claiml, in
which Q stands for aryl, lstands for hydrogen hal ogen C -C6-al kyl, CF3,
CN, nitro,} or Exsmple®Nayr oup CDBHECyeF |-CPKLGWB,| NEGF-R2 |st ands for hydrogen
or C -CLOJal kyl, C2-C, o-al Benyl, C2-Cijo-al ki nyl, | C3- C, o-|cycl oal kyl, aryl or
het eroaryu that is optional|l yIGubd] t yt d€sé mMine| €5, [n¥k)d pl aces, in the
same way dr differently, wjth hydroxy, hal ogen, [ -

3.10 4 18

3.9 8 55

1.18 3 3

1.21 6 S

1.53 4 11

1.19 3 7

1.44 2 5

Example 10 from WO <10 90 200
02/096888




C6- al koxy, am no, cyano, C, -C6-al kyl, -NH (CH2),-C3-( o-cycl oal kyl,

-C3-C, o-cycl oal kyl, C, -C6-hydroxyal kyl, C2-C6-al kenyl, C2-C6-alkinyl, C, -
C6- al koxy-d - C6-al kyl, C, -C6-al koxy-C, - C6-al koxy-C, - C6-al kyl, -NHC, -

C6-al kyl, -N(Ct-C6-al kyl)2, d-C6-al kanoyl, -CONRORlo, -COR8, C, - C6-

al kyl OAc, carboxy, aryl, heteroaryl, -(CH2)n aryl, -(CH2), heteroaryl,
phenyl - (CH2), Rs, -(CH2)" PO3(Re)2 orl4th the group -R6 or NRW, and the
phenyl, C3-C o-cycloal kyl, aryl, heteroaryl, -(CH)n aryl and

-(CH2) "-hﬁ,tﬁlhgaryl itself optionally can be substituted in one or nore

pl aces, in? same way or differently, with hal ogen, hydroxy, C -C6-alkyl,
Cl - C6-al koxy or with the group -CF3 or -OCF3, and the ring of the C3 153

Ci o-cycloal kyl and the d-Co-al kyl optionally can be interrupted by one or
nore nitrogen, oxygen and/or suylfur atons and/or can be interrupted by one
or nmore - O -ExpmaplpNoi n t he Imhilstiemdf Hamapt i pnal |y one or nore possible
doubl e bonds can be contaiped in the ring, X gtands for oxygen, sulfur, or
for the grpup -NH, or -N([t- Carbbishiydraye-2 X and R2 together forma
C3- [ o-cyc] oal kyl ring, wh{ch optionally can gontain

ICs [nM]
Example 1.0 >10000
Example 2.0 >10000
Acetazolamide 51
Example 10 from WO 160

02/096888

Tables 1 and 2 show that the compounds according to the invention inhibit cyclin-
dependent kinases and/or VEGF receptor tyrosine kinases in the nanomolar range and
thus can inhibit the proliferation of tumor cells and/or the tumor angiogenesis.

Table 3 shows that substances according to the invention, in contrast to
compounds from the prior art, such as, ¢.g., acetazolamide or Example 10 from
W002/096888, which represents the closest prior art, do not have any measurable
carboanhydrase inhibiton and thus no longer exhibit a possible side effect that could be
attributed to the carboanhydrase inhibition.

In this respect, the above-mentioned tables confirm that the substances according

to the invention are superior in comparison to the prior art.



one or nore heteroatons and optionally can be substituted in one or nore
pl aces, in the sane way or differently, with hydroxy, C-C6-alkyl, Ct-C6-
al koxy, hal ogen or the group -NROR10O, R3 stands for hydrogen, hydroxy,
hal ogen, CF3, OCF3 or for the group -NROR1O, O for Ct-C6-alkyl,
C3- C6-cycl oal kyl or Ci-C6-al koxy that is optionally substituted in one or
nore places, in the sanme way or diffét&®ntly, with hal ogen, hydroxy,
Ct - C6- al koxy or the group NROR30, mstands for 0-4, R stands for hydrogen
or for theplggroup -CORs, N2, tinmethylsilanyl (TM5),
tert-but yCI¥Met hyl sil anyl (TBDVB), tert-butyl -di phenyl silanyl (TBDPS),
triethylsilanyl (TES) or for -SO 2R7 or for Ct-Ci o-alkyl or C3-Cto
cycloal kyl that is optionally substituted in one or nore places, in the sane
way or differently, w th hydroxy, hal ogen, Ck-C6-al koxy, Ct-C6-alkylthio,
cyano, C3-Ct o- tyCbopdingds of @ne@bidmndlad®yal kyl , C2- C6- al kenyl, C2-C6- al ki nyl,
Ct - C6- al koxy-Ct - C6-al kyl, C}-C6-al koxy-Ct-C6-al koxy-Ct-C6- alkyl or with the
group - CONROR10, -CORs, -CF3, -OCF3 or -NROR10, 154 R5 stands for
G -G -al kyl, C2-C6-al kenyl, C2-C6-al kinyl or C3-C-cycloal kyl
{R%m
4
C{\S//NR
‘\Rs

L7 .

in which

Q stands for the group

D,E, G,

L, M and T, in cach case independently of one another, stand for carbon, oxygen,
nitrogen or sulfur,

R stands for hydrogen, halogen, C-C¢-alkyl, CF;, CN, nitro, or for the
group —COR® or —0-C,-Cs-alkyl,

R? stands for hydrogen, or C;-C,¢-alkyl, C»-Cyq-alkenyl, C;-Cp-alkinyl, Cs-



that is optionally substituted in one or nore places, in the sane way or
differently, with hydroxy, Cl-C6-al koxy, C3-Ct-cycloal kyl, hal ogen, or the
group -NROR1, or R4 and R5 together can forma C5-Ct-cycl oal kyl ring of the
group whereby V, Wand Y, in each case, independently of one another,
stands for -CH2-, which is optionally substituted in one or nore places, in
the same way or differently, with hy#tbxy, C-Cio-alkyl, C-Cto-al koxy or
-NROR10, whereby Ct-Ct-alkyl or Ct-C -al koxy al so can be substituted in one

G- Cr-al Rowy. and/ GRgRHIO HP LRSI B v opl M BSER B Lps. i n t he
ring, and/or optionally one or nore doubl e bonds can be contained in the
ring, R6 stands forMereRéces shingsame way erditiereatly, (vwith hydroxy; hadogeRntch
optionally can contain one or nore heteroatons and optionally can be
substituted in one Cotlkemys amploaexase, GirCetlkylsAHE(GHyn-6b-@i-fycdeadint) y, with
hydr oxy, C-C6-al kyl, C-C6-al koxy or hal ogen,
-C3-Cio-cycloalkyl, C;-Cg-hydroxyalkyl, C;-Ces-alkenyl, C;-Cg-alkinyl, C)-
Ce-alkoxy-C-Cs-alkyl, C;-Cg-alkoxy-C,-Cgs-alkoxy-C;-Cs-alkyl, -NHC;-
Ce-alkyl, -N(C-Cs-alkyl)y, C;-Cs-alkanoyl, -CONR’R'?, -COR®, C,-C¢-
alkylOAc, carboxy, aryl, heteroaryl, -(CH;)y-aryl, -(CH;),-heteroaryl,
phenyl-(CHz)n-Rs, -(CH;),,PO;(RS)Z or with the group —R® or ~NR°R'?,
and the phenyl, Cs;-C¢-cycloalkyl, aryl, heteroaryl, -(CH3),-ary! and ~
(CHg),-heteroaryl itself optionally can be substituted in one or more
places, in the same way or differently, with halogen, hydroxy, C,-Cg-alkyl,
C,-Cg-alkoxy, or with the group —~CF; or —OCF,, and the ring of C3-Cyg-
cycloalkyl and C,-Cy¢-alkyl optionally can be interrupted by one or more
nitrogen, oxygen and/or sulfur atoms and/or can be interrupted by one or
more —C(O) groups in the ring and/or optionally one or more possible
double bonds can be contained in the ring,
X stands for oxygen, sulfur, or for the group -NH- or -N(C,-C;-alkyl)-
or
X and R? together form a C;-Cg-cycloalkyl ring, which optionally can contain
one or more heteroatoms and optionally can be substituted in one or more
places, in the same way or differently, with hydroxy, C;-Cs-alkyl, C;-Cs-
alkoxy, halogen or the group -NR°R'’,

R’ stands for hydrogen, hydroxy, halogen, CF3;, OCF; or for the group



R7 stands for C-Cl0-al kyl or aryl that is optionally substituted in 155 one
or nore places, in the sane way or differently, w th hal ogen, hydroxy,

Cl - C6-al kyl, or Cl-C6-al koxy or with the group trinethylsilanyl (TMS) or
-NROR Rs stands for hydrogen, Cl-C6-al kyl, hydroxy, Cl-C6-al koxy,

Cl - C6-al kyl thio, benzoxy or NROR10O, R9 and R10, in each case independently
of one another, stand for hydrogen, ©0 C6-alkyl, CI-C6-al koxy, hydroxy,

hydr oxy- d - C6-al kyl, di hydroxy-Cl - C6-al kyl, phenyl, heteroaryl or for the
group -(CH2),,. NR9R - CNHNH2_or - NRQR10, or = R9 and R10 together forma
C3- Cl O-cycl oal kyl i "har fog S Cradkrly Cramcysloalkyl ef € ufsalkory hahis or nor e

ni trogen, oxygen and/or sulfur atons and/or can be interrupted by one or
more -C(O)- groups 9Rtionsly subsifutad iy ot or 19T Plaeds) ip thoemey WasITe possi bl e
doubl e bonds can be contained in the ring, and n stands for 1-6,

differently, with halogen, hydroxy, C,-C¢-alkoxy or the group -NK Rl

m stands for 0-4,

R* stands for hydrogen or for the group ~COR®, NO,, trimethylsilanyl (TMS),
tert-butyl-dimethylsilanyl (TBDMS), tert-butyl-diphenylsilanyl (TBDPS),
triethylsilanyl (TES) or —SO,R’ or for C;-Cye-atkyl or Cs-Cjo-cycloalkyl
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, halogen, C;-Cs-alkoxy, C(-Ce-alkylthio, cyano,
Cs-Cp-cycloalkyl, Ci-Cs-hydroxyalkyl, C;-Cg-alkenyl, C;-Cq-alkinyl, C;-
Cs-alkoxy-C-Cg-alkyl, C-Ce-alkoxy-C,-Cg-alkoxy-C,-Cs-alkyl or with
the group —CONR9R'0, -CORB, -CF;, -OCF; or -NR°R'’,

R’ stands for C;-C)¢-alkyl, C2-Ce-alkenyl, C,-Cs-alkinyl or C;-Cyg-cycloaltkyl
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C;-Cg-alkoxy, C;—C p—cycloalkyl, halogen or
the group -NR°R ',

or

R* and R’ together can form a Cs-Co-cycloalkyl ring of group

whereby

V, W and Y, in each case independently of one another, stand for -CHa-



as well as their isoners, diastereoners, enantioners and/or salts. 3.
Conmpounds of general formula (1) according to claiml or 2, in which Q
stands for phenyl, Rl stands for hydrogen, hal ogen, Cl-C6-al kyl, CF3, CN,
nitro or for the group -COR8 or -OCl-C6-al kyl, R2 stands for hydrogen or
for d-do-alkyl, C-Co-alkenyl, C2-Clo-alkinyl, 156 C3-d o-cycl oal kyl,
aryl or heteroaryl that is optionally substituted in one or nore places, in
the sane way or differently, wth hydtdxy, hal ogen, d- C6-al koxy, am no,
cyano, Cl-C6-al kyl, -NH (CH2)~-C3-d o-cycloal kyl, -C3-Cto-cycloal kyl,
Ct - C6- hydr oxyal kyl , C2-C6-al kenyl , C2-C6-al kinyl, Cl- C6-al koxy-Ct-C6-al kyl,
Cl - C6- al koxy- Ol - Co-thatipegtionplgbatituted in 0w4e|mor€eiaa¢8kmthe swecwam al kyl) 2,
Ct - C6- al kanoyl, -CONROR10, -CORs, Cl-C6- al kyl QAc, carboxy,
het er oaryl , (CHZ) rﬂlﬁﬂymtly, M@Mﬂmxneﬁle@maﬂvl,,ﬁ (Exheﬂgoky eCHERR st -(CH2) "
PO3(R8)2 or with the group -R6 or -NROR10, and phenyl, C3-Cto-cycloal kyl,
aryl, heteroaryl, -wiiy'Calylallghor C{-CliZilkoxyhbbeanbs sﬂbst'iﬁuwliﬁ oppdr onal |y can
be substituted in one or nore places, in the sanme way or differently, with
hal ogen, hydroxy, GhoreBtarbk ¥l the méRay or differently, with hydroxy, -NR’R'® or C;-
C p-alkoxy and/or
can be interrupted by one or more —C(Q)- groups in the ring, and/or
optionally one or more double bonds can be contained in the ring,
R® stands for a heteroaryl or a C;-Cjo-cycloalkyl ring, which optionally can
contain one or more heteroatoms and optionally can be substituted in one
or more places, in the same way or differently, with hydroxy, C,-Cg-alkyl,
C,-C¢-alkoxy or halogen,
R’ stands for C;-Cg-alky! or aryl that is optionally substituted in one or more
places, in the same way or differently, with halogen, hydroxy, C,;-C¢-alkyl,
C,-Cs-alkoxy or with the group trimethylsilanyl (TMS) or -NR°R'?,
R®  stands for hydrogen, C,-Cs-atkyl, hydroxy, Ci-Cs-alkoxy, Ci-Cs-alkylthio,
benzoxy or -NR°R'?,
R? and R'°, in each case independently of one another, stand for hydrogen, C,-Cq-
alkyl, Cy-Cg-alkoxy, hydroxy, hydroxy-C,-Cs-alkyl, dihydroxy-C;-Ce-
alkyl, phenyl, heteroaryl or for the group (CH;),NR°R'’, -CNHNH, or
_NRQRIO

or

R’ and R'° together form a C3-Co-cycloalkyl ring that optionally can be



al koxy, or with the group -CF3 or -OCF3, and the ring of C3-Cto-cycloal kyl
and Ct-Cl10-al kyl optionally can be interrupted by one or nore nitrogen,
oxygen and/or sulfur atonms, and/or can be interrupted by one or nore -C(O)-
groups in the ring, and/or optionally one or nore possible double bonds can
be contained in the ring, X stands for oxygen, sulfur, or for the group -NH
or -N(Cl-C3-alkyl)-, or X and R2 togtiher forma C3-Cto--cycloal kyl ring,
whi ch optionally can contain one or nore heteroatons, and optionally can be
substituted in one or nore places with hydroxy, Cl-C6-al kyl, Cl-C6-al koxy,
hal ogen or the grouptermrird Ry @neor mers LD OXpgd apgon sulfiyr atamsandfos| ogen, CF3,
OCF3 or for the group 157 -NRORto or for G -C6-al kyl, C3-C6-cycl oal kyl or

Ci - C6- al koxy that ien bemtemupiéd lyy enelws miorert @)+ grovpeindhe rimg andidraces, in the
sanme way or differently, w th hal ogen, hydroxy, Cl-C6-al koxy or the group
-14R9Rt 0, m st andsophiofialB-che oRfnosd pussiblefdonble hahidygan be coitained ethgtinglp - CORS,

N2, trinethylsilanyl (TMS),

and

n stands for 1-6,

as well as their isomers, diastereomers, enantiomers and/or salts.

2. Compounds of general formula (I) according to ¢claim 1, in which

Q stands for aryl,

R'  stands for hydrogen, halogen, Ci-Cg-alkyl, CFs, CN, nitro, or for the group
-COR® or -0-C;-Cs-alkyl,

R? stands for hydrogen or C,-C,¢-alkyl, C;-C g-alkenyl, C,-C,¢-alkinyl, Cs-
Cio-cycloalkyl, aryl or heteroaryl that is optionally substituted in one or
more places, in the same way or differently, with hydroxy, halogen, C;-
Cg-alkoxy, amino, cyano, C;-Cg-alkyl, -NH-(CH,),-C3-C,o-cycloalkyl,
-C;3-Cyp-cycloalkyl, C-Cs-hydroxyalkyl, C,-Ce-alkenyl, C;-Cg-alkinyl, C;-
Ce-alkoxy-C,-Cs-alkyl, C;-Cg-alkoxy-C;-Cg-alkoxy-C,-Ce-alkyl, -NHC;-
Ce-alkyl, -N(C,-Cg-alkyl),, C;-Cs-alkanoyl, -CONR’R'’, -COR?, C}-Cs-
alkylQAc, carboxy, aryl, heteroaryl, (CHj),-aryl, -(CHj)n-hetercaryl,
phenyl-(CHz),-R%, -(CH;),PO3(R®); or with the group ~R® or -NR°R°,
and the phenyl, C;-Co-cycloalkyl, aryl, heteroaryl, -(CH,),-aryl and
—{CH,),~heteroaryl itself optionally can be substituted in one or more

places, in the same way or differently, with halogen, hydroxy, C-Cs-alkyl,

C)-Cs-alkoxy or with the group —CF; or ~OCF3, and the ring of the C;-



tert-butyl-di methylsilanyl (TBDMS), tert-butyl-diphenylsilanyl (TBDPS),
triethylsilanyl (TES) or-S02R7, or for Ct-Cto-al kyl or C3-d o-cycl oal kyl
that is optionally substituted in one or nore places, in the sane way or
differently, with hydroxy, halogen, C-C6-al koxy, C-C6-alkylthio, cyano,
C3- Cto-cycl oal kyl, C -C6-hydroxyal kyl, Cz-C6-al kenyl, C2-C6-al kinyl, Ct-
C6- al koxy-d - C6- al kyl , Ct-C6-al koxy- Ci536- al koxy-Ct-C6-al kyl or with the
group - CONRORto, -COR8, -CF3, -OCF3 or -NRORto R5 stands for C-Co-al kyl,
C2- C6- al kenyl, C2-C6-al kinyl or C3-C-cycloal kyl that is optionally
substituted in one ©ro-aysloalkyl anddke Ci-fiotdlley] optianalip parobe inteinupted diohg, wi t h
hydr oxy, C -C6-al koxy, C3-C o-cycl oal kyl, hal ogen or the group -NRORto, or
R4 and R5 toget her aanokaitroganCxyginendioe bdéirlatomsrandpr odn bdiategrptep by\ \ / /
--~S.w 4Y)~ whereby V, W and Y, in each case independently of one another,
stand for -CH2- thasndd maptCAMRktonpsinahé tihglaidori optionglyne 6Pmere| aces, in

the sanme way or
possible double bonds can be contained in the ring,

X stands for oxygen, sulfur, or for the group -NH-, or -N(C,-Cj-alkyl)-

or

X and R’ together form a C;-Cio-cycloalkyl ring, which optionally can contain
one or more heteroatoms and optionally can be substituted in one or more
places, in the same way or differently, with hydroxy, C,-Cs-alkyl, C;-Cs-
alkoxy, halogen or the group -NR°R'?,

R} stands for hydrogen, hydroxy, halogen, CF;, OCF; or for the group
—NRng, or for C-Cg-alkyl, C3-Cg¢-cycloalkyl or C,-Cg-alkoxy that is
optionally substituted in one or more places, in the same way or
differently, with halogen, hydroxy, C;-Cg-alkoxy or the group —NR9R"},

m stands for 0-4,

R? stands for hydrogen or for the group —COR®, NO,, trimethylsilanyl (TMS),
tert-butyl-dimethylsilanyl (TBDMS), tert-butyl-diphenylsilanyl (TBDPS),
triethylsilanyl (TES) or for —-SO,R’ or for Ci-Cyp-alkyl or C5-C,o-
cycloalkyl that is optionally substituted in one or more places, in the same
way or differently, with hydroxy, halogen, C,-Ce-alkoxy, C;-Cg-alkylthio,
cyano, Cs3-Cjo-cycloalkyl, Ci-Cg-hydroxyalkyl, C,-Cg-alkenyl, Cr-Cq-
alkinyl, C,-Cg-alkoxy-C,-Cs-alkyl, C;-Cg-alkoxy-C;-Cg-alkoxy-C;-Cs-

alkyl or with the group -CONR’R'®, -COR?, -CF;, -OCF; or -NR’R",



differently, with hydroxy, C-Co-alkyl, C-C o-al koxy or -NRORto, 158
whereby C -C o-alkyl or ClClO al koxy also can be substituted in one or nore
pl aces, in the same way or differently, with hydroxy, NROR1Oor C -

C10- al koxy, and/or can be interrupted by one or nore -C(O- groups in the
ring, and/or optionally one or nore double bonds can be contained in the
ring, R6 stands for a heteroaryl or al¥3-Co-cycloal kyl ring, which
optionally can contain one or nore heteroatons, and optionally can be
substituted in_pne e places, in the same wa differentl with

or, nor y ar y
hydroxy, O - CeRal ky¥ands for CoiCiapllasl &2 rs-atkenyly o Copikinyl g5 G- Gropyctoalkd 0- ar yI  or
aryl that is optionally substituted in one or nore places, in the sane way
or differently, wi tthatispRsipaally subgtityted in one aanage Rlarces, inghe sapde whkerxy or with
the group trinethylsilanyl (TM5) or NROR10, Rs stands for hydrogen,
d - C6- al kyl, hydr oxdifferéntlyC8-Athl Hydroxy, G-C ket vk Ch-Chi-oycloaighdalogemror - NRORt O, R9
and R10, in each case independently of one another, stand for hydrogen,
Cl- C6- al kyl, C - CahepioapyNRARYr oxy, hydroxy-d -C6-al kyl, dihydroxy- CrCé-

or

R* and R’ together can form a Cs-Cjg-cycloalkyl ring of the group

whereby

V, Wand Y, in each case, independently of one another, stands for —CH,-, which
is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C,-C ¢-alkyl, C;-C¢-alkoxy or -NRng,
whereby C,-Cp-alkyl or C;-Cjq-alkoxy also can be substituted in one or
more places, in the same way or differently, with hydroxy, NR°RYor C;-
Cio-alkoxy and/or
can be interrupted by one or more —C{Q)- groups in the ring, and/or
optionally one or more double bonds can be contained in the ring,

R® stands for a heteroaryl or a C3-Cig-cycloalkyl ring, which optionally can
contain one or more heteroatoms and optionally can be substituted in one
or more places, in the same way or differently, with hydroxy, C,-Cs-alkyl,
C,-Cg-alkoxy or halogen,

R’ stands for C,-Cjg-alkyl or aryl that is optionally substituted in



al kyl , phenyl, heteroaryl or for the group -(CH2), NROR1O, - CNHNH2 or

NROR10, or R9 and R10 together forma C3-C o-cycloal kyl ring, which
optionally can be interrupted by one or nore nitrogen, oxygen and/or sulfur
atons and/or can be interrupted by one or nore -C(O- groups in the ring
and/ or 159 optionally one or nore possible double bonds can be contained in
the ring, and n stands for 1-6, as well as their isoners, diastereoners,
enantionmers and/or salts. 4. Conpound$3df general fornmula (1) according to
one of the preceding clains in which Q stands for phenyl, R stands for
hydr ogen, hal ogen, CN, CF3,  R2 stands G -Co- aIkI

C2- ¢t o- al ki nyl, ar yPUeAr "HEE Blr;‘ﬁ%f‘r 1 the same way i ?%ﬂﬁ!yl’ V“théﬁbgfq’fhﬁ‘?réﬂy’i n one or
nore pl aces, in the same_way or differentl| with hydroxy, hal ogen,

G - C6-al kyl , C1- 06-al-kerlkyl epCeEsalkerngr wwﬁ/ ﬂwgrwmtﬁelethylsﬂanyl (TMS) or

—NRng,

RS stands for hydrogen, C,-Cs-alkyl, hydroxy, C,-Cs-alkoxy, C-Ce-alkylthio,
benzoxy or -NR°R'?,

R’ and R'%, in each case independently of one another, stand for hydrogen,
C1-Cs-alkyl, C(-Cs-alkoxy, hydroxy, hydroxy-C;-Cs-alkyl,
dihydroxy-C-Cg-alkyl, phenyl, heteroaryl, or for the group —(CH,),.
NR’R'’, -CNHNH; or -NR’R",

or

R® and R'° together form a C3-Cjo-cycloalkyl ring that optionally can be
interrupted by one or more nitrogen, oxygen and/or sulfur atoms and/or
can be interrupted by one or more —C(QO)- groups in the ring and/or
optionally one or more possible double bonds can be contained in the ring,
and

n stands for 1-6,

as well as their isomers, diastereomers, enantiomers and/or salts.

3. Compounds of general formula (I) according to claim 1 or 2, in which

Q stands for phenyl,

R! stands for hydrogen, halogen, C;-Cg-alkyl, CF3, CN, nitro or for the group
—CORS® or -0-C,-Cg-alkyl,

R?  stands for hydrogen or for C;-Cig-alkyl, C;-Cio-alkenyl, C,-Cio-alkinyl,



group -CORO, X stands for oxygen,

for hydrogen, hal og
optionally substituted in one or nore places with hal ogen or hydroxy, m

stands for O -

2, R4 stands for

en, hydroxy or Cl-C6-al kyl or G -C6-al koxy that

-S2R2 or for C-Co- alkyl that is optionally substituted in one or

pl aces,

in the sane

for C G o-al kyl or
or nore places, in
Clo-cycl oal kyl, or

of the group m/mher

anot her,
pl aces,

stand for
in the sane

X

or

way or dlfferentlﬁ
C3- G o-cycl oal kyl 136t s optionally substituted
t he sane way or dlfferently, wi th hydroxy or C3-

cas

sul fur or for the group -NH, R3 stands

S

hydrogen or for the group NO2, -CO RS,

nor e

wi th hal ogen or hydroxy, R5 stands

in one

&0 gf -cy@%%ﬁ%gﬁ ggﬁét%%ge 0 ik rtﬁ‘&n%gg? ey tu Ciln%al kly | ring

ol one

l'l‘l\%é%pl%(%ﬁh al;['l the same Q&aly%p ﬁlﬂle}'enslﬂbﬁftﬂ ltly oxy, :ﬂoger;l? C(l)—r fore

Ce-alkoxy, amino, cyano, C;-Cg-alkyl, -NH-(CH;),-C;-Cio-cycloalkyl,
-C3-Cig-cycloalkyl, C;-C¢-hydroxyalkyl, C,-Cg-alkenyl, C;-Cg-alkinyl, C;-
Ce-alkoxy-C-Cg-alkyl, C;-Cg-alkoxy-C-Cg-alkoxy-C-Cg-alkyl, -NHC,-
Cs-alkyl, -N(C-Cs-alkyl),, C;-Cg-alkanoyl, -CONR’R'’, -CORS, C,-Cs-
alkylOAc, carboxy, aryl, heteroaryl, -(CH;)y-aryl, -(CH;)y-heteroaryl,
phenyl-(CHz)n-Ra, -(CHz)nPog(RS)z or with the group -R®or -NR’R'®, and
phenyl, C;-Cjg-cycloalkyl, aryl, heteroaryl, -(CH;),-aryl and -(CHz)y-
heteroaryl itself optionally can be substituted in one or more places, in the
same way or differently, with halogen, hydroxy, C,-Ce-alkyl, C;-Cs-
alkoxy, or with the group -CF; or -OCF;, and the ring of C;-C,o-cycloalkyl
and C,-C¢-alky! optionally can be interrupted by one or more nitrogen,
oxygen and/or sulfur atoms, and/or can be interrupted by one or more
-C(O)- groups in the ring, and/or optionally one or more possible double
bonds can be contained in the ring,

stands for oxygen, sulfur, or for the group -NH- or -N(C,-Cj-alkyl)-,

X and R? together form a C13-Cjo—cycloalkyl ring, which optionally can contain

one or more heteroatoms, and optionally can be substituted in one or more
places with hydroxy, C-Cs-alkyl, C;-C¢-alkoxy, halogen or the group
NRR!®

stands for hydrogen, hydroxy, halogen, CF3;, OCF; or for the group



differently, with hydroxy, C -C e-alkyl, C G -al koxy or -NROR10, whereby
C-C -alkyl or C-C -al koxy also can be substituted in one or nore places,
in the sane way or differently, w th hydroxy, -NROR1Oor Ci- G o-al koxy
and/or can be interrupted by one or nore -C(O - groups in the ring and/or
optionally one or nore double bonds can be contained in the ring, R7 stands
for d-C-alkyl that is optionally sub$StTituted in one or nore places 1in the
same way or differently, vvith the group trirrethylsilanyl (TM5), Rs stands

for hydrogen, G -C6-alk F?( C6- al kog C6- cycl oal kyI whi ch
optionally can be stfs tﬁ’ftféﬂcl “Goall W@Oﬂkﬂ&i@ﬁﬂ% @y 4 s al kyl , n

stands for 1, as well as their isoners, diastereoners, enantioners and/ or
salts. 5. Conpoundsom'fonglé)n%lbaﬂimfedtimfepr(mf)re algees illithgsatmﬂ waeonf the preceding
claims, in which Qstands for phenyl, R stands for hydrogen or hal ogen, R2
stands for G -C, - al difflerenflp, v@thlﬁlckgenyhydmxya@ycﬁ-alﬂtaxy orsthe ptoup ANRPR°subst i t ut ed

m stands for 0-2,

R* stands for hydrogen or for the group —COR?, NO,, trimethylsilanyl (TMS),
tert-butyl-dimethylsilanyl (TBDMS), tert-butyl-diphenylsilanyl (TBDPS),
triethylsilanyl (TES) or —S0,R’, or for C,-Cyop-alkyl or C3-Cp-cycloalkyl
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, halogen, C;-Cg-alkoxy, C;-Cs-alkylthio, cyano,
C3-Cio-cycloalkyl, C;-C¢-hydroxyalkyl, C,-Cg-alkenyl, C,-Cs-alkinyl, C;-
Cg-alkoxy-C,-Cg-alkyl, C;-Cg-alkoxy-C,-Cg-alkoxy-C,-Cs-alkyl or with
the group -CONR’R'®, -COR?, -CF;, -OCF; or -NR°R'?,

R? stands for C,-Cg-alkyl, C;-Cs-alkenyl, C-Cs-alkinyl or C3-Cig-cycloalkyl
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C,-Cs-alkoxy, C3-Co-cycloalkyl, halogen or the
group NRRY,

or

R* and R® together can form a Cs-Cjo-cycloalkyl ring of the group

V, W, and Y, in each case independently of one another, stand for —CH;- that is
optionally substituted in one or more places, in the same way or

differently, with hydroxy, Cy-Cjo-alkyl, C;-Cjo-alkoxy or -NR’R'?,



161 in one or nore places, in the sanme way or differently, w th hydroxy,
hal ogen, C -C6-al kyl, G -C6-al koxy, C2-C6-alkinyl or wwth the group -CORS,
X stands for oxygen, sulfur or for the group -NH, R3 stands for hydrogen,
hal ogen or Ct-C6-al kyl or C-C6-al koxy that is opt ionally substituted in
one or nore places with hal ogen, mstands for 0-2, R4 stands for hydrogen or
for the group NO2, -CO-R8, -SO0 2R or1$®r Cl-GC o- alkyl, R5 stands for
C -G o-alkyl or C3-Cto-cycloal kyl that is optionally substituted in one or
nore places, in the sane way or different|ly, wth hydroxy or C3-
Cto- cycl oal kyl , R7 WherRsCrbro-atiod of 61-Shglkoxyfdgo Gag bslgvbsaﬁéffdlyogaest ituted in
one or nore places in the sane way or differently, with the qroup
trimethylsilanyl (Twsleplags,sn thedeme siay oy difforpatly, Wi&hhjﬁlﬂa\tykWR Qr-@36- al koxy
or C3-C6-cycloal kyl, which optionally can be substituted in one or nore
pl aces with Cl1- C6- @Iglejflthy, and/or
can be interrupted by one or more —C(Q)- groups in the ring, and/or
optionally one or more double bonds can be contained in the ring,
R® stands for a heteroaryl or a C3-Cjg-cycloalkyl ring, which optionally can
contain one or more heteroatoms, and optionally can be substituted in one
or more places, in the same way or differently, with hydroxy, C,-Cg-alkyl,
C,-Cs-alkoxy or halogen,
R’ stands for C,-Cp-aryl or aryl that is optionally substituted in one or more
places, in the same way or differently, with halogen, hydroxy, C-C¢-alkyl,
C,-Cg-alkoxy or with the group trimethylsilanyl (TMS) or -NR°R'%,
R® stands for hydrogen, C,-Cs-alkyl, hydroxy, C;-Cg-alkoxy, C;-Cs-alkylthio,
benzoxy or -NR’R",
R’ and R", in each case independently of one another, stand for hydrogen, C,-Cs-
alkyl, C-Cg-alkoxy, hydroxy, hydroxy-C,-Cs-alkyl, dihydroxy-C-Cs-
alkyl, phenyl, heteroaryl or for the group (CH,),NR°R'®, -CNHNH; or
_NR9R10
or
R® and R'? together form a C3-C)o-cycloalkyl ring, which optionally can be

interrupted by one or more nitrogen, oxygen and/or sulfur atoms and/or

can be interrupted by one or more —C{Q)- groups in the ring and/or



as well as their isoners, diastereoners, enantioners and/or salts. 6.
Compounds of general formula (1) according to one of the preceding clains,
in which Q stands for phenyl, R stands for hydrogen or hal ogen, R2 stands
for Ct-Cto-al kyl, C2-C3o-alkinyl or aryl that is optionally substituted 162
In one or nore places, in the sane way or differently, w th hydroxy,
hal ogen, nethyl, nethoxy, ethinyl or W2 h the group -COH or -COCH3, X stands
for oxygen, sulfur or for the group -NH, R3 stands for hydrogen hal ogen,
met hyl , methoxy or -CF3, mstands for 0-2, R4 stands for drogen, nethyl
or for the group NCEPionably teigs mere passibiconble P@-@P@GGW%HH@C%& net hyl ,
et hyl, cyclopropyl, cyclopentyl, -(CH2)-cyclopropyl or hydroxyethyl, as
well as their isomaal'sl, di ast ereonmers, enantioners and/or salts. 7. Use of
t he conpound of general fornmula (l1la) or (1lDb)

n stands for 1-6,

as well as their isomers, diastereomers, enantiomers and/or salts.

4. Compounds of general formula (I) according to one of the preceding claims, in

which

Q stands for phenyl,

R stands for hydrogen, halogen, CN, NO; or CF;,

R? stands for C;-C,g-alkyl, C2-Cip-alkinyl, aryl or heteroaryl that is optionally
substituted in one or more places, in the same way or differently, with
hydroxy, halogen, C;-Cg-alkyl, C;-Cg-alkoxy, C;-Cg-alkinyl or with the
group -COR®,

X stands for oxygen, sulfur or for the group -NH-,

R stands for hydrogen, halogen, hydroxy or C-Cg-alkyl or C;-Cs-alkoxy that
is optionally substituted in one or more places with halogen or hydroxy,

m stands for 0 - 2,

R'  stands for hydrogen or for the group NO,, —CO-R?, -SO,R” or for C,-Cyo-
alkyl that is optionally substituted in one or more places, in the same way
or differently, with halogen or hydroxy,

R’ stands for C,-Cp-alkyl or C3-Cjg-cycloalkyl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy or Cs-
C)g-cycloalkyl,

or



or in which Z stands for -NH2 or NO2, and m R3, R4 and R5 have the neani ngs
that are indicated in general formula (1), as well as their isoners,

di astereoners, enantionmers and/or salts as internedi ate products for the
production of the conpound of general fornula (1). 8. Use of the conpound
of general formula (l1la) or (Ilb), according to claim7, <characterized in
that 163 mstands for 0 -2, R3 stands for hal ogen, or for C -G o-alkyl or
C-Cto-al koxy that is optionally sub3@tuted in one or nore places with

hal ogen, R4 stands for hydrogen or for the group NO2, -SO2-R7, -CO R8 or

for Cl- Cl10-al kyl R7 and have t a that is indicated in
gener al forrru|i ’H%ﬂh %ggrl%ng? F&r‘*‘)’&i"a‘%‘»‘?‘d’ &ﬁ PR3- c6- cycl oal kyl

that is optionally substituted i n one nore places with hal ogen or
hydroxy. 9. Use of the conpound o ?I formula (111a), (IM or (1l1lc),
or

/S\ A,
, Whereby

V, W and Y, in each case independently of one another, stand for —-CHj-~ that is
optionally substituted in one or more places, in the same way or
differently, with hydroxy, C,-C¢-alkyl, C,-Cjp-alkoxy or NR°R'",
whereby C,-Cjo-alkyl or C|-C;¢-alkoxy also can be substituted in one or
more places, in the same way or differently, with hydroxy, -NR’R"or C\-
Cg-alkoxy and/or can be interrupted by one or more —C(O)- groups in the
ring and/or optionally one or more double bonds can be contained in the
ring,

R’ stands for C,-C¢-alkyl that is optionally substituted in one or more places
in the same way or differently, with the group trimethylsilanyl (TMS),

RS stands for hydrogen, C,-Cg-alkyl, C,-Cs-alkoxy or C;-Cq-cycloalkyi,
which optionally can be substituted in one or more places with C;-Cq-
alkyl,

n stands for 1,

as well as their isomers, diastereomers, enantiomers and/or salts.

5. Compounds of general formula (I) according to one of the preceding claims, in

which

Q stands for phenyl,

R' stands for hydrogen or halogen,

R? stands for C,-Cig-alkyl, C,-Cio-alkinyl or aryl that is optionally substituted



i n which Wstands for hal ogen, hydroxy or X-R2, and R, R2, R3, R5, to and X
have the neanings that are indicated in general formula (1), as well as
their isomers, diastereoners, enantioners, and/or salts as internediate
products for the production of the conmpound of general formula (l1). 10. Use
of the compound of general fornmula (Ilia), (litb) or (Tile), according to
claim9, wherein R stands for hal ogehé¢l 164 X stands for -NH, R2 stands for
C-Co-alkyl that is optionally substituted in one or nore places wth
hydroxy, mstands for 0, and R5 stands for C-Co-alkyl. 11. Use of the
conpounds of genera!“GF‘GPFrﬂ‘l‘)aelﬂlfw@f inithe sprecYey s Hiflraplyswith hytiakbgen, Y stands
for halogen, hydroxy or X-R2, and R, R2 and X have the neanings that are

i ndi cated in general {alwﬂmﬁi -Ge-plkyl, Cafomiony.ds-Enalkinyl exomh the gratipast er eoner s,
enanti omers and/ or salts as internediate products for the production of the

-COR?,

X stands for oxygen, sulfur or for the group -NH-,

R} stands for hydrogen, halogen or C,-Cs-alkyl or C;-Cg-alkoxy that is
optionally substituted in one or more places with halogen,

m stands for 0-2,

R’ stands for hydrogen or for the group NO, —CO-RB, -SO,R’ or for Ci-Co-
atkyl,

R’ stands for C,-Cjq-alkyl or C;-Cp-cycloalkyl that is optionally substituted
it one or more places, in the same way or differently, with hydroxy or Cs-
Cio-cycloalkyl,

R’ stands for C-C,g-alkyl that is optionally substituted in one or more places
in the same way or differently, with the group trimethylsilanyl (TMS),

r? stands for hydrogen, C;-Cg-alkyl , C,-Cg-alkoxy or C;-Cq-cycloalkyl,
which optionally can be substituted in one or more places with C;-Cs-
alkyl,

as well as their isomers, diastereomers, enantiomers and/or salts.

6. Compounds of general formula (I) according to one of the preceding claims, in

which

Q stands for phenyl,

R stands for hydrogen or halogen,

R? stands for C;-Cy¢-alkyl, C;-C,¢-alkinyl or aryl that is optionally substituted



conpound of general fornula (1). 12. Use of the conpound of general fornula
(I'V) according to claim1l, in which X stands for oxygen, sulfur or -NH,
Rl stands for hal ogen, R2 stands for C -C o-alkyl or C2-Clo-alkinyl that is
optionally substituted with hydroxy, G -C6-al koxy or with the group -CO R5,
whereby R8 has the nmeaning that is indicated in general fornmula (1). 165
13. Pharmaceutical agent that conpriskH2 a conpound of general formula
according to at least one of clains 1 to 6. 14, Use of the conpounds of
general formula I, according éﬁo claims 1 to 6, for the production of a
phar maceut i cal agerﬂl ORGPT TPIE Plackyy ik the sUpe Wafﬁﬁ'i GHerspbravithidm®yt i s, eye

di seases, auto-inmmune diseases, chenot herapy agent-induced alopeC|a and
mucositis, Orohn' alvgemarsthylanethorss ethinyl er with &F‘Gﬂ"@ 4R are€OCHamangi oma,
cardi ovascul ar di seases, infectious diseases, nephrol ogi cal diseases,
chroni ¢ and acXite mEmdmﬂmg&nsnamhhemdhsﬁmsﬁmp—%ﬁﬁ well as injuries to the
nerve tissue, and viral infections, for inhibiting the reocclusion of
vessel s after]ﬁhlIQ&mdsﬁﬂhﬁhegmihﬂa@ﬁﬁﬂkﬁwinuMﬁﬁyufachrosthetlcs or after
mechani cal devices are used to keep vessel s open, such as, e.g., stens, and

as i Munosupprgssi @inds for 0-2,

R? stands for hydrogen, methyl or for the group NO,, -COOC;H; or

—S0,C;Hs-8i(CHs)s,
R’ stands for methyl, ethyl, cyclopropyl, cyclopentyl, -(CHaz)-cyclopropyl or
hydroxyethyl, ,
as well as their isomers, diastereomers, enantiomers and/or salts.

7. Use of the compound of general formula (11a) or (IIb)

(R%) m
O\\ //NR (R%)m
S\R5
S
Z \R5 |
74 I

in which Z stands for -NH; or NO,, and m, R} , R* and R® have the meanings that are
indicated in general formula (I), as well as their isomers, diastereomers, enanttomers
and/or salts as intermediate products for the production of the compound of general
formula (I).

8. Use of the compound of general formula (Ila) or (IIb), according to claim 7,

characterized in that



agents, and for supporting scar-free healing, in senile keratosis and in
contact dermatitis. 15. Use according to claim 14, wherein cancer is defined
as solid tunors, tunor or netastastic growth, Kaposi's sarcona, Hodgkin's
di sease, and leukem a; arthritis is defined as rheumatoid arthritis; eye

di seases are defined as diabetic retinopathy, and neovascul ar gl aucons;

aut o-i mune di seases are defined as pd8riasis, alopecia and nultiple
sclerosis; fibrotic diseases are defined as cirrhosis of the liver,
mesangi al cell proljf Ftlv di seases, and arteriosclerosis; infectious

di seases are d%flnéﬁ &% %§05éases that are caused by unicellular par asi tes;

car di ovascul ar (i seasg; are defined _as stenoses, such
st ent - i nduced rests@ﬁ fog halggens pr {98 £1 - palke 08 fd- qlﬁélk@ﬁ?bg'é‘é“‘ OEB‘@“‘“Y
nephTol ogi cal di seases are defined as gl onerul onephritis, diabetic

nephropat hy, nal i ghkstitutedeininng ot meregdaces withhelegens ni cr oangi opat hi ¢ syndr one,
transpl ant reje ctions and gl amr opat hy; chronic neurodegeneratlve di seases
are defined a’ Huntstandg fom hpdrdgenaader the groypNQaptiGe-R'at€0aR® scfoeeCesi s,
Par ki nson' s di sease, AIDS denentia and Al zheiner's

Cyo-alkyl, whereby R” and R® have the meaning that is indicated in general

formula (I), and

R’ stands for C,-C,g-alkyl or C3-Cg¢-cycloalkyl that is optionally substituted in
one or more places with halogen or hydroxy.

9. Use of the compound of general formula (Illa}, (1Ilb) or (Illc),

(R%) m (R%) m

ﬁ {R% m
S S

A A
NI N NI N l*\ \N

/
/
W W i), KI/Lw (ic),
1 1 R1

R (a), o R or

in which W stands for halogen, hydroxy or X-R?, and R', R%, R%, R®, m and X have the
meanings that are indicated in general formula (I), as well as their isomers, diastercomers,
enantiomers, and/or salts as intermediate products for the production of the compound of
general formula (I).

10. Use of the compound of general formula (I1la), (IITb) or (Illc}, according to
claim 9, wherein

R! stands for halogen,



di sease; acute neurodegenentive di seases are defined as ischernias of the
brain and nei~rotranmas; and viral infections are defined as cytonegalic

i nfections, herpes, hepatitis 13 or C, and HTV di seases. 16. Pharnaceuti cal
agents that contain at |east one conpound according to at |east one of
claims | to 6. 17. Pharnmaceutical agents according to claim 16 that contain
addi tional suitable fornulation substdnces and vehicles. 18. Pharnaceuti cal
agents according to claim 16 or 17 for treating cancer, angiolibroma,
arthritis, eye_diseases, auto-imune diseases, chenotherapy agent-i nduced

al opeci a and ﬁﬁcosﬁ?ﬁ@%ﬁETHﬁHJS di sease, endonetriosis, fibrotic diseases,
hemangi oma, cardi ovascul ar di seases, infectious diseases, nLphrol ogical

di seases, chrdhic attdaionCeCinaliydhieideoptioanily subsitvedseone ergnevelplacess i nj uri es
to the nerve tissue, and viral infections, and for inhibiting the
reoccl usi on of vessdilshydtdxyr bal | oon catheter treatnent, in vascul ar
prosthetics or after mechanical devices are used to keep vessels open, such
as, e.g, stentis, angdaforOpaRdnosuppressive agents, and for supporting
scar-free healing, and in senile Kkeratosis and in contact dermatitis.

R’ stands for C]-Cm-alkyl.

11. Use of the compounds of general formula (IV),

in which

Hal stands for halogen, Y stands for halogen, hydroxy or X-R%, and R, R?* and X
have the meanings that are indicated in general formula (I), as well as their isomers,
diastereomers, enantiomers and/or salts as intermediate products for the production of the
compound of general formula (I).

12. Use of the compound of general formula (IV) according to claim 11, in which

X stands for oxygen, sulfur or ~-NH-,

R' stands for halogen,

R? stands for C;-Cg-alkyl or C,-Cjg-alkinyl that is optionally substituted with

hydroxy, C;-Cg-alkoxy or with the group —CO-R®, whereby R? has the

meaning that is indicated in general formula (I).



167 19. Pharmaceutical agent for use according to claim 18, whereby cancer
I's defined as solid tunors, tunor or netastastic growth, Kaposi's sarcons,
Hodgki n' s di sease, and |leukem a; arthritis is defined as rheunmatoid
arthritis; eye diseases are defined as diabetic retinopathy, and neovascul ar
gl aucoma; auto-immune di seases are defined as psoriasis, alopecia and
multiple sclerosis; fibrotic diseasebfS5are defined as cirrhosis of the
liver, nmesangi al cell proliferative diseases, and arteriosclerosis;

i nfectious dis S are de i ned.as di seases that e caused uni cel | ul ar
parasites; ca dﬁﬁ\?ﬁ%@ﬁ\“&i‘ ﬁﬁegbtggte@ﬂgpgeswganﬁf t:g’ uPﬁuch as, e.g.,

stent-lnduced rest enoses, arteri oscl eroses and restenoses; nephrol ogi cal

di seases %Cérdé@‘tPﬁE'&asé@@Pﬁ‘Hﬁf‘ﬁl Idaéphritis, diabetic nephr opat hy, nalignant
nephroscl erosi s, thronmbic m croangi opat hic syndrone, transplant rejections
and gl orrer ul ophi Hyse of threcnemponredsrad genrpesl dormula/k actiosding tosclaims 1de B foetheas
Huntington's di sease, anyotrophic lateral sclerosis, Parkinson's disease,
Al DS denepoiectianadf Aphdreiaceartical agehtferctsating cancer, angiofibroma, arthritis, eye

diseases, auto-immune diseases, chemotherapy agent-induced alopecia and mucositis,
Crohn’s disease, endometriosis, fibrotic diseases, hemangioma, cardiovascular diseases,
infectious diseases, nephrological diseases, chronic and acute neurodegenerative diseases,
as well as injuries to the nerve tissue, and viral infections, for inhibiting the reocclusion
of vessels after balloon catheter treatment, in vascular prosthetics or after mechanical
devices are used to keep vessels open, such as, e.g., stents, and as immunosuppressive
agents, and for supporting scar-free healing, in senile keratosis and in contact dermatitis.

15. Use according to claim 14, wherein

cancer is defined as solid tumors, tumor or metastastic growth, Kaposi’s sarcoma,
Hodgkin’s disease, and leukemia;

arthritis is defined as rheumatoid arthritis;

eye diseases are defined as diabetic retinopathy, and neovascular glaucoma;

auto-immune diseases are defined as psoriasis, alopecia and multiple sclerosis;

fibrotic diseases are defined as cirrhosis of the liver, mesangial cell proliferative
diseases, and arteriosclerosis;

infectious diseases are defined as diseases that are caused by unicellular parasites;

cardiovascular diseases are defined as stenoses, such as, ¢.g., stent-induced

restenoses, arterioscleroses and restenoses;



acut e neurodegenerative di seases are defined as ischem as of the brain and
neurotraunmas; and viral infections are defined as cytonegalic infections,
her pes, hepatitis B or C, and HV diseases. 168 20. Use of the conpounds of
general fornmula | according to at |east one of clains | to 6 and/or the
pharmaceutical agents according to claim 13 as inhibitors of cyclin-
dependent ki nases. 21, Use according to claim20, wherein the kinase is
CDKI, CDK2, CDK3, CDK4, CDKS, CDK6, WbK7, CDK8 or CDK9. 22. Use of the
conpounds of general fornmula | according to at | east one of clains 1 to 6

and/ or the pharnaceutical agent ccording to one of clains 13 as inhibitors
of gl ycogen- SR rﬁﬁ?@’-“ﬁ&ﬁ% 3{&?&@@)&? 312?}.‘3“{1%’@9 tis, H@bﬁt&rﬂﬁh‘i?aétﬁbf gener al
fornula | agcordin%@to at | east one of claims 1 to 6 and/or the
phar mac eumpligmantnsehroscleresis taombic wicsppagiepatbic syndroms, teansplamtirpieetiong  of
VEGF-receptor tyrosine kinases. 24. Use of the conpounds of general fornula
| accor di ang glamerplopethgt one of clains | to 6 and/or the pharnaceuti cal
agents according to one of clainms 13 as inhibitors of
chronic neurodegenerative diseases are defined as Huntington's disease,
amyotrophic lateral sclerosis, Parkinson's disease, AIDS dementia and Alzheimer's
disease;
acute neurodegenerative diseases are defined as ischemias of the brain and
neurotraumas;
and viral infections are defined as cytomegalic infections, herpes, hepatitis B or
C, and HIV diseases,
16. Pharmaceutical agents that contain at least one compound according to at
least one of claims 1 to 6.
17. Pharmaceutical agents according to claim 16 that contain additional suitable
formulation substances and vehicles.
18. Pharmaceutical agents according to claim 16 or 17 for treating cancer,
angiofibroma, arthritis, eye diseases, auto-immune diseases, chemotherapy agent-induced
alopecia and mucositis, Crohn’s disease, endometriosis, fibrotic diseases, hemangioma,
cardiovascular diseases, infectious diseases, nephrological diseases, chronic and acute
neurodegenerative diseases, as well as injuries to the nerve tissue, and viral infections,
and for inhibiting the reocclusion of vessels after balloon catheter treatment, in vascular
prosthetics or after mechanical devices are used to keep vessels open, such as, e.g., stents,

and as immunosuppressive agents, and for supporting scar-free healing, and in senile

keratosis and in contact dermatitis.




cyclin-dependent kinases and the VEGF-receptor tyrosine kinases. 25. Use of
t he conpounds of general fornmula |, according to at |east one of clains |
to 6, in the formof a pharmaceutical preparation for enteral, parenteral
and oral adm nistration. 26. Conpounds of general fornmula 1, according to
at least one of claims | to 6, and pharmaceutical agents according to at

| east one of clains 16 to 18 with suilfdble fornul ation substances and

vehi cl es. 27. Use of the compounds of general formula I, according to at

| east one of lg,me | to 6, in.the form of ph ceytical preparation for
enteral, pare e?§ﬁmyﬁ$%?§?gm%wwi%f¢ Wﬂ%am&@’%ﬂ%é’e of the
pharmaceutical agent according to claim13 in the formof a preparation for
enteral , par erf@Byea[s ‘%ﬁﬁ&%?%ﬂ"hgé‘ffﬁ‘?fﬁ’stﬂmaf Qrgnetastastic growth, Kaposi’s sarcoma,

Hodgkin’s disease, and leukemia;

arthritis is defined as rheumatoid arthritis;

eye diseases are defined as diabetic retinopathy, and neovascular glaucoma;

auto-immune diseases are defined as psoriasis, alopecia and multiple sclerosis;

fibrotic diseases are defined as cirrhosis of the liver, mesangial cell proliferative
diseases, and arteriosclerosis;

infectious diseases are defined as diseases that are caused by unicellular parasites;

cardiovascular diseases are defined as stenoses, such as, e.g., stent-induced
restenoses, arterioscleroses and restenoses;

nephrological diseases are defined as glomerulonephritis, diabetic nephropathy,
malignant nephrosclerosis, thrombic microangiopathic syndrome, transplant rejections
and glomerulopathy;

chronic neurodegenerative diseases are defined as Huntington's disease,
amyotrophic lateral sclerosis, Parkinson's disease, AIDS dementia and Alzheimer's
disease;

acute neurodegenerative diseases are defined as ischemias of the brain and
neurotraumas;
and viral infections are defined as cytomegalic infections, herpes, hepatitis B or C, and

HIV diseases.
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20. Use of the compounds of general formula I according to at least one of ¢laims
1 to 6 and/or the pharmaceutical agents according to claim 13 as inhibitors of cyclin-
dependent kinases.

21. Use according to claim 20, wherein the kinase is CDK1, CDK2, CDK3,
CDK4, CDKS5, CDK6, CDK7, CDKS8 or CDK9.

22. Use of the compounds of general formula I according to at least one of claims
1 to 6 and/or the pharmaceutical agents according to one of claims 13 as inhibitors of
glycogen-synthase-kinase (GSK-3pB).

23. Use of the compounds of general formula I according to at least one of claims
1 to 6 and/or the pharmaceutical agents according to one of claims 13 as inhibitors of
VEGF-receptor tyrosine kinases.

24, Use of the compounds of general formula [ according to at least one of claims
1 to 6 and/or the pharmaceutical agents according to one of claims 13 as inhibitors of
cyclin-dependent kinases and the VEGF-receptor tyrosine kinases.

25. Use of the compounds of general formula I, according to at least one of
claims 1 to 6, in the form of a pharmaceutical preparation for enteral, parenteral and oral
administration.

26. Compounds of general formula I, according to at least one of claims 1 to 6,
and pharmaceutical agents according to at least one of claims 16 to 18 with suitable
formulation substances and vehicles.

27. Use of the compounds of general formula I, according to at least one of
claims 1 to 6, in the form of a pharmaceutical preparation for enteral, parenteral and oral

administration.
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28. Use of the pharmaceutical agent according to claim 13 in the form of a

preparation for enteral, parenteral and oral administration.



