*159159* Sul f oxi m ne- Substituted Pyrimdi nes as CDK-
and/or VEGF Inhibitors, Their Production and Use as
Phar maceuti cal Agents This invention reIatejNMN"WNMI
sul f oxi m ne-substituted pyrimdi ne derivati _
process for production as well as their use as «soi59
nmedi cations for treating various di seases. The
cycl i n-dependent ki nases (cyclin-dependent ki nase,
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role in the regulatifon of the cell cycle and thus

represents I et for the
devel opnent g?@dﬁ?ﬁﬁ%hﬁﬁ?s |at§g}‘ ﬂlq %Asg%%el ective
inhibitors of the CDKs can be used for the treatnent
of cancer or other di seases that are caused by

di sorders of ce roI erati Recept qr. tyrosi.ne
i e DUS T aieletes 9 Sl et aR T gt Ho vasg thei
the functiogn of endothellal ceIIs are invol ved
pigeess Serrspdrction gyell & thejr kssias aedigationsfer treaking yerigys diseases.
angi ogenesi s. The Vascul ar Endot helial G owh Factor
( VEGH)Y ayeliy=depeadent kinases yeclimdependentinass, AIDK ygso an envyme
here. I n pathol ogical situations, which are
faad lyahgi pleye dn bypdriaot oésie aihmg»latixmﬂfahd ceditdyda and thuk repsgsents
e.g., tunor diseases, an increased expression of
axﬂésgb@ggrud@axgangbtafgacfda tge ddRelophiaitiof sragiefhibiery@slecules.
found. Inhibitors of the VEGF VEGF receptor system
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tunor, thus separate the tunor fromthe oxygen

th@ﬂeq‘c @éﬂéEd ﬁ)mils %loi’f@g&oﬁﬂ%lo nhibit tunor growh.

Pyrim di nes ana are already described as

act ' ngcebt%g {y?9§11$emli§asess%%%§is rian8£, which specifically regulate the
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function of endothelial cells, are involved decisively in physiological as well as
pathogenic angiogenesis. The Vascular Endothelial Growth Factor (VEGF)/VEGF-
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/VEGF 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 99/19305).

As CDK inhibitors, the most varied pyrimidine derivatives are described, for example,
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exanpl e, the 2-anilino-pyrimdines as fungicides (DE

4029650) or substituted pyrimdine derivatives for

treat ment of neurol ogi cal or neurodegenerative

di seases (WD 99/19305). As CDK inhibitors, the nost

varied pyrimdine derivativ are described, for

exanpl e, *@00002" 2 bis(aniTino)-pyrimdine

derivatives (WO 00/12486), 2-am no-4-substituted
blg(ﬁﬁl'll%ﬂbﬁﬁﬁldm(eW@l%{v@s’l@’? 5)00/ 19!486)n§-§m€1¥6Q 9Ly rimidines

- cyan pyri m di nes 04429), anilinopyrimdines
Oty ARl 9/%21 AR (YR B o
anzg%ﬂ%%%%a o ST B AT R PRl

dj sc] osed i n WO 02/096888 and WO 03/ 7076437. Conpounds
pbtrwaflme%‘é’%%/%?l%\wenw sul f onam de group are known as

i nhibitors of the human carboanhydrases (especially

car bodaticdleagyrimidige deriitativesstbe) exBIbiginkikitory §ct10ins Eplative ¢
treating glaucoma. The nitrogen atom and the oxygen
CBKsmerodisdlorgd s W@ A/APEEE8 land &VQ D3 7T d g Eamippundig dkat contain a
the zinc2+ ion and the amno acid Thr 199 in the
pleaylsviéonamidecgrogf are &ndaaasinbiibésms-of therintah earbodnthgdiases

their enzymatic function (A Casini, F. Abbate, A

(e§§e@?a¥19fca‘b§anh a%-z)%matareaﬁhed aﬁdla@he@magfor&@@hng@@.&bma The
2003, 1, 275 An increase of the specificity of

mwgg And %%dw A OSShOYul foRsH G IbHY 34 hidrd %remfdg&rto the

e 1 nhibit properties with respect to

mgﬁa%&ﬂ,ﬁw Aifo GO 5991 tfl@a ¢ cgm&oo%%ga%e;nhgﬁmgéaf and thus

rmacol ogi cal proper an alteratio

block t%el%fe}clz%'%atl% nc 1orliI E& 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. Morimoto, 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 CDK inhibitors.



Sul f oxi m nes, such as, for exanple,

sul foni m doyl -nodi fied triazoles as fungicides (H
Kawani shi, H. Mrinoto, T. Nakano, T. Watanabe, K
(da, K. Tsujihara, Heterocycles 1998, 49, 181) or
aryl al kyl sul foxi m nes as herjici des and pestici des
(Shell International Research, Ger. P. 2 129 678) are
descri bed as active ingredients. The object of this

| NV e [ty MoivFolirR tRAIQRSIPEuR B genees forala @xhi bit better
pharmaceutical properties, especially a reduction of
car boanhydrase-2 inhibition, than the already known
CDK inhibitors. 3 It was now found that conpounds of
general fornmula (1) in wh,ch Qstands for the group
TE 11 oder L [or] 0D E_G Inw*Mand T, in each
case i ndependently of ong sﬁ@@r, stand for carbon,
oxygen, nitrogen or sul SR®

in which

Q stands for the group

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, CF3 CN, nitro, or for the
group —COR® or —0-C;-Ce-alkyl,

R? stands for hydrogen, or C;-Cio-alkyl, C2-Cio-alkenyl, C,-Cjo-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;-Ce-alkyl, -NH-(CH,),-C3-Co-cycloalkyl,



Rl stands for hydrogen, hal ogen, C1-C6-alkyl, CF3, CN,
nitro, or for the group -COR8 or -OCl-C6-al kyl, R2

stands for hydrogen, or Cl-Cl O al kyl, C2-C O al kenyl ,

C2-d o-al kinyl, C3- Cl0-cycloal kyl, aryl or heteroaryl
that is optionally substitutLFd in one or nore places,
in the sane way or differently, wth hydroxy, hal ogen,
Cl- C6-al koxy, am no, cyano, Ci -C6-alkyl,

- NH- (CH2) ¢ (9059 | @3t KMy drodyatkyf) C,-Ce-alk C,-Cg-alkinyl,
- C3- Clo- cycl oaI p,gq 10 t}fh:l;/dr)gyx?/%\/ ki ¢ enéé ; 6enyl},l

C2- C6- al ktlnw_&fo%c%qi@p %ﬂ%ﬁk& alkoxy-C1-C6-alkyl,

Cl- C6- al koxy- al Roxy-

- NHC1- C6- C 1-06- al k 95 10 8
cmmmo%%alwg’l NE |aE‘§7D)c‘JiC 8?: %’% 'éBW%R » -COR’,
het eroary et

phenyl - &QF“ 2‘%@&( 8%%5’%&?@%;6&“& \f\ﬁi(:[ ﬁ'& &F%‘ﬂ’p

-R6 or NRORI10, and the 6
aryl, hetR&iesasyh p ewb(r@)lz)n r,y(CH&A’&%(‘% M)Wlt %éWBBr% or
itself optlo%}él)ly can be substituted in one or nore

pl aces, iRk ,sadthephynydr Coffofcaeloplkyly aryhihetgrasayl.offek;)n-aryl
hydr oxy, Cl-C6-al kyl, Cl1-C6-al koxy, or with the group

-CF3 or -WCHa)ﬂ-dhe’temr}diim@f offtioGalyCian-be sylodtioad dipl ong pdimore
Cl- C10-al kyl optionally can be interrupted by one or

nmore nitplagein theagrrvanst/doffersntlyf, with dilogs, Aydtoor, Cg-aR3-alkyl,
be interrupted by one or nore -C(O groups in the
ring and/ @f.cafkb@ ak hith@Regrefip NOF,LorPOFH; Mnd the ring of C3-Cio-
cycloalkyl and C;-Cj¢-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,-Cs-alkyl)-
or
X and R? together form a C3-Co-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 hydroxy, halogen, CF3;, OCF; or for the group -NR°R",
or for C;-Cg-alkyl, C3-Cs-cycloalkyl or C;-Cs-alkoxy that is optionally
substituted in one or more places, in the same way or differently, with

halogen, hydroxy, C,-Ce¢-alkoxy or the group ~NR°R'®,



doubl e bonds can be contained in the ring, X stands
for oxygen, sulfur, or for the group -NH or
-N(C1-C3-al kyl)- or X and R2 together forma

C3- Clo-cycl oal kyl ring, which optionally can contain
one or nore heteroatonms and optionally can be
substituted in one or nore places, in the sane way or
differently, wth hydroxy, Cl-C6-alkyl, Cl-C6- al koxy,
hal ogen ofiadddeor@cpup NROR10, R3 stands for hydroxy,

hal ogen, CF3, OCF3 or for the group NROR1O, or for

Cl- | - | o
Qo+ al kytdnds St Irtog%/rglgﬂ@hiﬁg lardp _Ebi3one l‘tﬂﬁhétﬂyiﬂﬁhtyrggTMS),

optionally subs r nore plz’aces,

same way Qor .djff.er . ' _f

&l Co- al KEPUR] dﬁﬁ@%#‘%‘%‘%@%@?@ iRy ROyl (TBDPS),

0-4, R4 stands,.f f t -8(R

N2, tri ﬁtgﬁ%%@q@iﬁﬂ%@ﬁ%gﬁ%ﬁror f(())rrcl-a%-a ryfl)gp Cs- 10-08}fcloalkyl

tert-butyl-di nethylsilanyl (TBDVS), .

t ert - but yihatds ppigugily ﬁubaﬂilredcfrsmmorephce% Hythe semg ey or

(TES) or-S02R7 or for C1-Cl0-al kyl or )

C3- C10- cydifferghttyswitht ydroxly shalggendniafs-gikexih §1 iGsl kydthjos cyano,

one or nore places, in the same way or differentl zm

wi t h hydr©x¢,o-dyaloalifgh C-Ci-hgdroay dlgly C2-Ca-alkenydd GoyCe-tlkimyl, Ci-

cyano, C3-Cl1l0-cycl oal kyl, C1-C6-hydroxyal kyl,

C2- C6- al kepykoxyd2r-Chaklyk i0pys-alkoky-C,-Cs-alkoxy-Ci-Ce-alkyl or with
the group —CONR’R'?, -COR?, -CF3, -OCF; or -NR’R'"?,

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

or

R* and R’ together can form a Cs-Co-cycloalky! ring of group

N—V

o)
\V2

S (Y)
—_ \W/ n

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;-Cio-alkyl, C;-Cio-alkoxy or -NR°R",

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



C6- al koxy- Cl1- C6- al kyl ,

d - C6- al koxy- Cl1- C6- al koxy-Cl1-C6-al kyl or with the

group - CONROR10, -CORE, -CF3, -OCF3 or NROR10, R5

stands for Cl-Cl0-al kyl, C2-C6-al kenyl, C2-C6-al ki nyl

or C3-Cl0-cycl oal kyl that é optionally substituted

in one or nore places, in the sane way or

differently, w th hydroxy, Cl-C6-al koxy,

C3- C10- Cyﬁb&ﬁhéﬁ%é in {}élsglﬂg Waggr dfffé?erﬁg%iﬁl W@IOJ-NR?RIR& Ci-

and R5 toget can forma cl oalk ring o

group \\ whereby V, Wand Y, in each
case md% c}(%x?'l\%é ? one anot her, stand for -CH2 that

is optional lLy.substituted in one nor e places

e Sane GCARERRI B G drnoRE o s § e, ahdor

Cl- Clo- al ky] 1- C10-al k or V\her

Cl- C10- al ‘IOH%IF Y CLEMRG ?%’Jﬁ/boé'hl%‘&a%ﬁﬁoﬂ@l@%%%eﬂ%ed

in one or 6 0O nore places, in the same way or

di f f Br ent$tgnds fipreahetayenrphay %F@M@clgalkmmgomhlah Rptignally can
and/ or can be interrupted by one or nore -C(O - groups
in the ricogtaimomty @more heteroatoms and optionally can be substituted in one

or more places, in the same way or differently, with hydroxy, C;-Ce-alkyl,
C-Cg-alkoxy or halogen,

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

R® stands for hydrogen, C;-Cg-alkyl, hydroxy, C;-Cs-alkoxy, C;-Ce-alkylthio,
benzoxy or -NR°R'?,

R’ and RIO, in each case independently of one another, stand for hydrogen, C;-Cs-
alkyl, C,-Cs-alkoxy, hydroxy, hydroxy-C;-Ce-alkyl, dihydroxy-C;-C-
alkyl, phenyl, heteroaryl or for the group —~(CH,),NR’R"’, -CNHNH; or
_NRR",

or

R’ and R' together form a C3-Cjq-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



optionally one or nore double bonds can be contai ned
inthe ring, R6 stands for a heteroaryl or a

C3- C10-cycl oal kyl ring, which optionally can contain
one or nore heteroatons and optionally can be
substituted in one or nore places, in the same way or
differently, with hydroxy, Cl-C6-alkyl, C1-C6-al koxy
or hal ogen, R7 stands for Cl-Cl-al kyl or aryl that is
optignal | daRidbgti-guted in one or nore places, in the
same way or differently, with hal ogen, hydroxy,

C
<P R ! e g e i
r@l/bq{félgb Eh\f%%%ses weheg%ﬁ %%Etﬁé}{mgé&ﬁﬁ@k%‘?@ydﬁﬁmem kinases
@ﬁﬁ@&%%c%p@ o B2y
hydr oxy-C 1- -aI ki/ d| hydr oxy-C 1-C6- al kyl, phenyl,

th@é?cr@lrféraflgm oo eelfsigpd/gr Bm?r a BR#ROR10, - CNHNH22 or
-NROR' , or R9 and R10 together form a .

C3- Chdkyt jssleintdipleach eage asmsiraight-chmimpr Yrapched plkyl radical, such as,
interrupted by one or nore nitrogen, oxygen and/ or
ferieraple anetivgl, ethyll, propylc sopriopyli butyls isalutgdsdsybutyiaersbutybmentyl,

-(O- groups in the ring and/or optionally one or

1§?Ipir@ylpgf@l ,hkgyKoethl, oo ankbdeegh be contained in the

g:«lkoxy 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,



n stands for 1-6, as well as their isomers,

di astereoners, enantioners and/or salts, are no |onger
able to inhibit carboanhydrases, whereby they

simul taneously inhibit cyclin-dependent kinases and
VEGF receptor tyrosine kinas§s already in the
nanonol ar range and thus can inhibit the
proliferation of tumor cells and/or tunor

cﬁ:%uféﬁﬁﬂ EydlShentdhiy byclohe 181, BEEY cldhefidfy], WRGEbyARe finkage can be

strai ght-cthain or Branched al Kyl radi'cal, such as,

f I I ) . [ I, b [,
S0 S o B oY 2
exy n '

def Halgds i_ts Hefinedih e gegayslsf}“?’g{gﬁﬁﬁf%ih%ibﬁé’@?‘é)éf Iodine..
Zt th%&??g’:ﬁf%qlta%ig Qqeggﬁc%géﬁeg%{&%&amn%@&cgéx 'whereby, for

I sobut yl oxy,  sec-butyl oxy, pentyloxy, isopentyl ox
emql@él{eyf,ollm@mgymbs@h arg gegnty gyr}yhymew'\;/)r loxlypr%a@t%bﬁf: I-en-1-
undecyl oxy or dodecyl oxy. Cycloal kyl is defined in
vk huthl -eia@ /1, dwit-2yeot loyls bysy-en-2+y & Rabethyliprop-¢ehdpyen2-ymethyl-prop-
cycl ohexyl and cycl oheptyl. Heterocycl oal kyl stands
1fear1-gnbu! 1ket-34y1, ethinyhatroms dHipd yd deit-3-ifd-2 -yd Anib-@rindt dntsyt-3-en-1-
whi ch instead of carbon contains one or nore of the
ySaiEalBi. di fferent heteroatoms, such as, e.g.,

oxygen, sulfur or nitrogen. As heterocycl oal kyl s,

t her enCa91 BAicHBR BAMASh ha 6012 caPbona®dhyd, suches! foAemple,
aziridinyl, azetidinyl, tetrahydrofuranyl,

AR R B e TGyl ot phol iy
dit htjg{gyoé]l‘yd ;'ﬁhc?e%'g@ Qshé) he'tg%allryl r%'dﬁgl[ %{c%'l Eacﬁlrcagetyaﬁ‘ Q%L be

guin

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.



The ring systens, in which optionally one or nore
possi bl e doubl e bonds can be contained in the ring,
are defined as, for exanple, cycloal kenyls, such as
cycl opropenyl, 8 cycl obutenyl, cycl opentenyl,

cycl ohexenyl, or cyclohepteqyl, wher eby the |inkage
can be carried out both to the double bond and to the
singl e bonds. Hal ogen is defined in each case as

f1 uog; };}EI’CIAJQ? LRFdoBmeRMaV e sthe ARMIE (cohftRutBdny €Ml thus also
substituents are in each case straight-chain or

th?;sgtlﬂg gﬁgmamefoﬁmﬁfl _—fb\?llf ar1]r§ ?@g@g%eeﬁ ﬁoP ?l)lﬁf s?ylaiiﬁ%glggement of the
I

are neant: propen-2-yl,
abut-I-en-l- yl, but- -en-2-yl, but-2-en- | -yl,
8 ~2-en-2-yl, 2-nethyl-prop-2-en- | -yl,
2- hyl - -. l-en-| - - - en- 3- '
pr ggin elng @L 8grrﬁg_1u%et1?)nlﬂd%/o|ﬁqrsb gr%drf:_olnfon_%gt]io%aﬁi?rpgrfs Ehe?c%%t%g}ﬁshed.

but - 3-en- 1- I, and allyl. The aryl radical in each
Configurafipsaisarers areisipieitopiEs thaf fan s onyeged ik agother only by
napht hyl , bi phenyl, and especially phenyl. Heteroaryl

borsd btedkimge dlhwse mchide @twﬁombrSrca@Ht@mmermm%E/Z (gis&epas) ipqmes.
can al so be benzocondensed. For exanple, thiophene,

f ur aBnamismen ae sttiebiaamére that heldse wiverd gneraptieelike image and
triazole, thia-4H pyrazole, and benzo derivatives

nli6Yr iBffe GRIUORt BV dngRetnREy planknyll steadotsonmrtmttarenot
conmpounds, and pyridine, pyrimdine, triazine,

ehthtiPRktsNPe refGRAUS AOdibdiGeorddld. EIPRicls/RRRZiOsHE 6N8&RMle bonds are
erivatives can be nentioned as 6-ring heteroaromatic

d
agag@ﬁgggg. | soners are defi ned as cheni cal conpounds
0 € sane sunmmation fornula but different chem ca

:: g?g%ﬁ@grngioglagi?cgr%rg Iat‘e: s?e?enoslgcjlﬁe% t!hgtr}:%l\ b.E SOMtEd #8fone 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, ethanolamine, 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.



di stingui shed. Constitutional isonmers have the sane
sunmation formula but are distinguished by the way in
which their atons or groups of atons are |inked. These
i nclude functional isoners, positional isomners,
tautoners or val ence isoners10 9 In principle,

stereoi soners have the sane Structure (constitution) -
and thus also the same summation fornula - but are

di st{RguicshpshndY of ffeAPREhala (B! aNg&ent of the
atons. In general, configurational isoners and

conf gr mat j i.senmers are distinguished.
Conf‘?gura %@%gra?ﬁ’oners are stereoi soners that can be

converted,int ne another o b d-pr eaki n

Thoek' | ncitais iR bpGker i it ddneC R §For the group
(cis/trans) igsoners. Enantioners are stereoi soners

t hat beha\aém cﬂﬁg(Sd:S‘OQPéﬂgﬂot her |ike imge and mrror

i mage, and do not have agé symret r | ane All )

st erRoi sotiands fardydrogereorfer ComteyhtGoadmeratkenyleCr-Efatlkigyl, Cs-
to as diastereoners. E/Z (cis/trans) isonmers of double
bonds ar eCiomyelpdkyladryberdetera@oylfthat iseaptionally subgiiveted inngng or
stereoi somers that can be converted into one another

by the t unodepinced, irsthaghrae bandsdiffecendy fwitr lentoxys kalédes, C;-
types of isonerismfrom one another, see also the

| UPAC 1 Ut £8kox58 hineN&ahEUT ECARRY ] -NEEOH,)4C;-Cld ciifloalkyl,
1976). If an acid group is included, the

physi ol ogicgat | ¥y GomRALc bt LnrAbd/aIKYT, CONgaMidhy BB Co-alkinyl, C)-

i norgani ¢ bases, such as, for éxanple, the readily

sol ubl e %GKQl(bxf-‘éll- ?—aﬁpf? C‘?—@'(g-tah('&g'-l@l-ésmkoxy-cl-C6-alky1, -NHC;-
Ce-alkyl, -N(C;-Ce-alkyl), C;-Cg-alkanoyl, -CONR’R'’, -COR®, C;-Cs-
alkylOAc, carboxy, aryl, heteroaryl, -(CHz)s-aryl, -(CHz)q-heteroaryl,
phenyl-(CHz)n-RS, (CHp)nPO3(R®), or with the group —R® or -NR°R',
and the phenyl, C3-Cio-cycloalkyl, aryl, heteroaryl, -(CHa)q-aryl and -
(CHy)n-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 —CF3 or —OCF3, and the ring of the Cs-
Cio-cycloalkyl and the 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,

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

or



salts, as well as N-nethyl-glucam ne,

di net hyl - gl ucam ne, ethyl-glucamne, lysine, 1,6
hexadi am ne, et hanol am ne, gl ucosam ne, sarcosi ne,
serinol, tris-hydroxy-nethyl-am no- nethane,

am nopr opanedi ol , Sovak basg; and

1l-am no-2, 3,4-butanetriol, are suitable as salts. If

a basic group is included, the physiologically
conpRiah& R tepatheBfoph a0T;9@3icocladkly] ringpvvﬁian opticinilylsan cuedn
as hydrochloric acid, sulfuric acid, phosphoric acid,
citric acfdorBfore hAEbAOIS afbitionhliPean HRsEbstitite P dhe ol fhore
Those conpounds of general formula (1), in which Q

1706 al e bty g TG ARG, CYEL-RRRy, AR AR g grgur

% nitro, ©
or -OCi- Ra& kyl, R2 stands for hydrogen or
G -d o-al .- C2-d o-al kenyl, C2-d o-al kinyl, C3-

C10-cycl oal kyl, .aryl qr heteroa that .is opti hd y
subsRi t ut¥ands iﬁord‘bfgroé}”ci‘ahﬁ?é 3aéék3, OrFfﬁrihﬁgr%’g‘ > or
differently, with hydroxy, halogen, Cl- C6-al koxy,

am no, cyarfer Cele-alkyh g-cycloalkyl or Ci-Ce-alkoxy that is %tionally
- NH (CH2) "- G3- Clo- cycl oal kyl, -C3-Clo-cycloal kyl,
C1- C6- hy dyubstitatictt ji one@2 nGe plakesninl the @PeCydridiffigrentlyCavith
C6- al koxy-C 1-C6-al kyl, d -C6-al koxy-C 1-C6-al koxy-C
1- C6- al kyhalogehHfydioxy(Br-ak-kikbxy etNaEEroGs—NRRE) 2,

C1- C6- al kanoyl, - CONROR10, -COR8, Cl-C6-

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 -—SOzR7, or for C;-Cjg-alkyl or C3-Cjo-
cycloalkyl that is optionally substituted in one or more places, in the same
way or differently, with hydroxy, halogen, C;-Cs-alkoxy, C;-Cs-alkylthio,
cyano, C;-Cjg-cycloalkyl, C;-Cs-hydroxyalkyl, C;-Cs-alkenyl, C2-Cq-
alkinyl, C,-Cg-alkoxy-C;-Ce-alkyl, C;-Cg-alkoxy-C;-Cs-alkoxy-C-Cs-
alkyl or with the group -CONR’R'?, -COR?, -CF;, -OCF; or -NR’R °,

R’ stands for C;-C¢-alkyl, C;-Cg-alkenyl, C;-Cs-alkinyl or C3-Co-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 -NR°R",

or

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



al kyl OAc, carboxy, aryl, heteroaryl, -(CH2) -aryl,
-(CH2) n- heteroaryl, phenyl-(CH2)"-R8, -(CH2)"

PC3(R8)2 or with the group -R6 or NROR10, and the
phenyl, C3-Cl0-cycloal kyl, aryl, heteroaryl,

-(CH2) n-aryl and- (CH2)"-het§roaryI itself optionally
can be substituted in one or nore places, in the sane
way or differently, w th hal ogen, hydroxy,

Cl1- C6-al kyl, C 1-Ce6-al ynNoEVW th the group -CF3 or
- OCF3, and the ri ng of t E/%S \C10-cycl oal kyl and the
Cl-d o-al kyl optional |y e&i _be-{¥kerrupted by one or
more nitrogen, oxygen and/ orWsul fur atonms and/or can
be interrupted by one or nore -C(O groups in the
ring and/ferédyt i onal |y one or nore possible double
bonds can be contained in the ring, X stands for

Oxygﬁnw a%Hl\f 4 eacﬁrcajeofndﬁﬁk%d&{t@lﬂf ondNfiothe®! stand €orl CH,- that is
-C3-al kyl)-,” or andR2together forma
1

C3- C10- Cy 19 l% b§tit15’t9d in %'Pn‘ib‘?é hl%fihé llnxh&@aalecw &n

one or roat ons an Optl 0] y can

substitut i n,one,qQr ,nore X 95 10
C1- C5- al k@& rept}y) YRR C]h'ﬁaoaa@gif ﬁ‘g‘y % WRR",
NROR10, R3 stands for hydro

for the g‘f/]aﬁﬁf)by %o-allalll of gr ’al@%&l 0 p&?an e subs 1tuted o one or

C3- C6-cycl oal kyl or Cl-C6-al koxy that is optionall
subst i t utmereipiacenén te spe evabpaélé@renﬂw%ehym %Oror Ci-

differently, with
Cio-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 a heteroaryl or a C3-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,-Cs-alkyl,
C:-Cs-alkoxy or halogen,

R’ stands for C;-Cjo-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;-Ce-alkoxy or with the group trimethylsilanyl (TMS) or -NR°R'C,

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 another, stand for hydrogen,

C-Cs-alkyl, C;-Cs-alkoxy, hydroxy, hydroxy-C;-Cs-alkyl,



hal ogen, hydroxy, Cl-C6-al koxy or the group NROR10, m
stands for 0-4, R4 stands for hydrogen or for the
group -COR8, N2, trinethylsilanyl (TM5),
tert-butyl-di met hyl silanyl (TBDWVS),

tert-butyl -di phenylsilanyl (IBDPS), triethylsilanyl
(TES) or for -S02R7, or for Cl-Cl10-alkyl or C3-Cl-
cycloal kyl that is optionally substituted in one or

mor e pl ac@Bydrb Che-‘é hiY, heterddinflf s 1femnthé roud-{CH,),.
hydroxy, hal og)gn ey R Kyl tghlugﬁ_( ’

CC)Z/arC]Jg al keﬁgl?? ng}%fh al ki n;iﬁlm hydroxyalkyt,

Cl1- C6- al koxy- Cl1- C6- al kyl
C1- & al koxy- Cl- C6- al koxy- C1- C6- al kyl or with the

1 o st éacr%"hga- eggoalanyhacaleghscnt i

or C3-Cl-cycl oal k that is optionall ubstituted in
one or ”b‘PtSQé?X ong gr mpRe %%“Wgﬁ%d&rﬂl iy afgms and/or

W th hydr oxy Cl- C6- al koxy, C3-Cl10-cycl oa] kyl
hal ogen, @h betimjerrgntes by ongrey e ~6O)RaroxAwInABe Hegmdir
can for m a C5- C10-cycl oal kyl ring of the %r oup 12 \'S/
Y TWAQO' @ptiSnally one or more passible 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,-Cg-alkyl, CF3, CN, nitro or for the group
—COR?® or -0-C;-Cs-alkyl,
R? stands for hydrogen or for C,-Cj¢-alkyl, C;-Cio-alkenyl, C5-Cjo-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;-
Cs-alkoxy, amino, cyano, C;-Cg-alkyl, -NH-(CH,),-C3-Cio-cycloalkyl,
-C3-Cyo-cycloalkyl, C,-Cg-hydroxyalkyl, C,-Cs-alkenyl, C»-Cs-alkinyl, C;-
Cs-alkoxy-C;-Cg-alkyl, C;-Cs-alkoxy-C-Cg-alkoxy-C;-Cs-alkyl, -NHC,-
Cs-alkyl, -N(C;-Ce-alkyl),, C1-Ce-alkanoyl, -CONR’R'’, -COR®, C;-Cs-

alkylOAc, carboxy, aryl, heteroaryl, -(CHz)s-aryl, -(CHa),-heteroaryl,



whereby V, Wand Y, in each case, independently of
one anot her, stands for -CH2- that is optionally
substituted in one or nore places, in the same way or
differently, with hydroxy, Cl-Cl10-al kyl, C1-C10-al koxy
or - NROR10, whereby Cl1-C10- ql kyl or C1-Cl10-al koxy al so
can be substituted in one or nore places, in the sane
way or differently, wi th hydroxy, -NROR10 or Cl-

C10- al koxph ctt:@rz)nqén (QHZ)HPQRRFH Bf &4th e @B R FDNRR 'Y, a

-C(O) - groups in ing, and/or optionally one or

A T ST

stands for a hetero ‘C3- C10-tyc ring,

whi ch optylon ?Aﬁl 1t58ﬁ%gt1§n%gg ?&rpbe stﬁﬁtem)r{ c?ner})“?gl?orrg gfaggs in the

and optlona can b I'none

pl aces, in the sa way, or.d ffere

C1- 0. al KM Waéfoiq%%’ ok batogta By gﬂr@?ﬂ%{ﬂsﬂo e

Cl- C10-al kyl or aryl that |s optlonally substituted in
one or i XYpPrawéstheugwthFs%nQ%wért cfiing rerfepyycloalkyl
w th hal ogen, hydroxy, Cl-C6-alkyl, or Cl-C6-al koxy

or with tand Gr&mslkyt Pptionala eanbginterrypredshy ene arRIRRFOgen,

R8 stands for hydrogen, Cl-C6-al kyl, hydroxy,

Cl- C6- al kuxygen @p@ioEBulfiiriapdmd;iand/or e e ontgrreptedNRORE®r niR@e

and R10, in each case independently of one anot her,

stand f or-(i@ureeass in thetingtandlodk whtiorally Ghe éd fior¢ possible double

hydr oxy, hydroxy-Cl- C6-al kyl, 13
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 C3—Co—cycloalkyl ring, which optionally can contain
one or more heteroatoms, and optionally can be substituted in one or more
places with hydroxy, C;-Ce-alkyl, C{-Cg-alkoxy, halogen or the group
-NRgRIO,

R? stands for hydroxy, halogen, CF3;, OCF; or for the group -NR°R'® or for
C-Cs-alkyl, C3-Cg-cycloalky!l or C-Cg-alkoxy that is optionally
substituted in one or more places, in the same way or differently, with
halogen, hydroxy, C;-Ce-alkoxy or the group -NR°R'°,

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 —SO.R’,



di hydr oxy- Cl1- C6- al kyl , phenyl, heteroaryl, or for the
group -(CH2),,  NROR10, -CNHNH2 or NROR1O, or RO and
R10 together forma C3-Cl0-cycl oal kyl ring that
optionally can be interrupted by one or nore nitrogen,
oxygen and/or sul fur atons d/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

cont ai nedyyifgr ¢ €, LR or 0;-8, AR loalkyBthatid Sptidially sébstifsged in
well as their 1soners, diastereoners, enantioners

and/ or  Sajdr mo? FlaG3PRIA it vl o? Alff¥Ently! WitRAFrbkyRRalogen,
ds o I 1), ih which 0

t hose conpoun general formila (1),

stands fagr _phapnyl L~ S dr 0o I ,

1o al Kyt ERERY. GRCAABMR, b U B4G0a ERER:

-0 C 1-Cg-3gl kyl tapds .far -hydr o r for

oL Cro. ol f",’&@ﬁ‘gﬁﬁéﬁu‘éﬂ% ,82‘82%{%%%3{}k‘?ﬁﬁ%){‘?"y'c"cﬁ‘alkyl’

C3-C10-cycl gal kyl , aryl or hetergaryl that is 9

opt i onal 15-CuBEVPEG LRI sfe CarondT wib i i CONKE"

sane way or differently, vvi;_‘{%%hydroxy, hal ogen, Cl1-

C6- al koxy-COfmi fd’s, Gfdher - R6- al kyl ,

-NH (CH2) " - C3- C10- cycl oal kyl

R’ stands for C;-C¢-alkyl, C;-Cg-alkenyl, C,-Ce-alkinyl or C3-C,¢-cycloalkyl

that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C;-Ce¢-alkoxy, C3-Cio-cycloalkyl, halogen or the
group -NR°R'®,

or

R* and R’ together can form a Cs-Cjo-cycloalkyl ring of the 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;-Cj¢-alkyl, C;-Cio-alkoxy or NR°R',
whereby C;-Cjg-alkyl or C;-C,o-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(O)- 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-C¢-cycloalkyl ring, which optionally can



- C3- C10- cycl oal kyl , C1-C6-hydroxyal kyl, C2-C6-al kenyl ,
C2- C6- al ki nyl, Cl- C6-al koxy-C 1-C6-al kyl, d

- C6- al koxy-C | -C6-al koxy-C 1-C6-al kyl, -NHC 1-

C6- al kyl , -N(C1-C6-al kyl)2, Cl-C6-al kanoyl, -CONRORLO,
-CORE, Cl-G6- al kyl CAc, carhgxy, aryl, heteroaryl,
-(CH2)n aryl, -(CH2)"-heteroaryl, 14 O

phenyl - (CH2),,-R8, -(CH2),,PC3(R8)2 or with the group

-R6 or - NBAR Donea$ord RaBhtomis3ard opti6ivatly@ah by bubsetined,in one
heteroaryl, -(CH2)"-aryl and -(CH2)"- heteroaryl

itself opt.l I ' i
Pg! n?ﬂ'g bola¥esC #thE %ﬁ@@%‘ ?‘t &iff@finillﬁ w@ﬂﬂ_ﬁ}ltyﬁfo%g,%lg(ésﬁ?lkyl,

pl aces, in safre way or ferently, w

hydr oxy, C1-.C6;al kyl,. ,Cl-C6- al koxy, or with the group
-CF3 or -éﬁgglkg’%grtq%ogﬁ’ng of C3-d o-cycl oal kyl and

Cl- d o-al kyl tiopally can be interrypted.by ane or
gor eRni t r &Y %Jr ¢i>§‘@ &h ar/yb?-aglﬁ Pp%qnaﬁ?gﬁgflpug%ldpgpe ganere
e interrupted by one or nmore -C(O- groups jn the
ring, andplatesdpticoraeWaydh @‘fé?requ’rﬂltlﬂxbggﬁeﬁb E‘/‘{iﬁ’% & Co-alkyl,
bonds can be contained in the ring, X stands for . .
oxygen, sGi-Eselkowy orf with the@rappatipetplsilenyl (RIS ar -NR'R™,
-C3-al kyl)-, or X and R2 together forma )
C3- CRb- cysthratalftnytydrageng, Civiby-alkyloptdranyall-¢s-elkaxy dhtGeralkylthio,
one or nore heteroatons, and optionally can be
subst i t ut ggizbxy @Ne&RIR'Yore  pl aces with hydroxy,
Cl- C6-al kyl, Cl-C6-al koxy, hal ogen or the group
R’ and R'?, in each case independently of one another, stand for hydrogen, C;-Ce-
alkyl, C;-Cs-alkoxy, hydroxy, hydroxy-C;-Ce-alkyl, dihydroxy-C,-Ce-
alkyl, phenyl, heteroaryl or for the group —(CH,).NR’R'°, -CNHNH; or
_NR9R10
or
R’ and R'®together form a C;-Cy¢-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 passible double bonds can be contained in the ring,
and
n stands for 1-6,
as well as their isomers, diasterecomers, enantiomers and/or salts,

are especially effective.

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

Q stands for phenyl,



-NROR 0 R3 stands for hydroxy, hal ogen, CF3, OCF3 or
for the group -NROR10 or for Cl1-C6-al kyl,

C3- C6-cycl oal kyl or C -C6-al koxy that is optionally
substituted in one or nore places, in the same way or
differently, with halogen, /hydroxy, Cl-C6-al koxy or
the group -NROR10, m stands for 0-2, R4 stands for
hydrogen or for the group -COR8, N2, trimethylsilanyl

(TVRYL, ¢ ' Si B )
t ey?% but ;Fa'hg? %E‘%ﬁ%ﬁﬂg#ﬂ( (T:Eabﬁgz of E‘ lersl) et hyl si | anyl

(TES? 07 gS60R (12, Qalkl, Ch2%-FkinGAryAbKMeicroary! that is optionall
or C3- ClO-ScaygoaICl%?flg)talflfgt’ i's 1(%)pt }ng%a[yl?y su%rg%?lt u?eltszlof) r110na Y
one or nor I s. in the . r..diff -

Wi th hydreuEs fone of mO&Pl?:%gg‘f’\@@wsﬂ?‘eé%y& -ggfe%'itl&h‘u”gf‘

205 o e Kaksean, o e A1 Cr-C RO G atkiny or with the

Cl- C6- al koxy- C1- G6- al kyl

Cl- C6- al KBYR-€0R6- al koxy- C1- C6-al kyl or with the

group - CONROR10, -CORE, -CF3, -OCF3 or -NROR10, R5

st andls f otandy fo€bxpgeaysulfucor o6 thel gkeupyNH-C2- C6- al ki nyl

or C3-Cl0-cycloal kyl that is optionally substituted

i n dire orstamds forhhlages hydmxy oreCs@svalkyleny CarCs-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;-Cy¢-alkyl or C3-Co-cycloalkyl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy or Cs-
Cio-cycloatkyl,

or

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

o, N—V
V72

— S\ e (Y)n
W , whereby

V, W and Y, in each case independently of one another, stand for -CHa- that is
optionally substituted in one or more places, in the same way or

differently, with hydroxy, C-Cyo-alkyl, C;-Cio-alkoxy or -NR’R"°,

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



differently, wi th hydroxy, Cl1-C6-al koxy,

C3- C10-cycl oal kyl , hal ogen or the group -NRORLO, or
R4 and R5 together can forma C5-Cl0-cycl oal kyl ring
of the group Ii~W(Y)" , whereby V, W and Y, in each
case i ndependently of one an ther, stand for -CH2-
that is optionally substituted in one or nore places,
in the sane way or differently, wth hydroxy,

Cl1- C10- al fcyle pldeds, Gl iR Is kR Waf or MRRAGily, WEHy&Ry, -NR°R' or C)-
C1- C10-al kyIe For &~ CI0-al kggyr al SO C&n be substituted

in one orn I S, in the sanme way or
differentﬂ??ﬁ{v(\)/%ﬁh(ﬂ?fgroxy, -NROR10O or Cl- Cl1-al koxy,

and/ or can k%g.interr ted b

T the r 1 B IEREIEBLTR R R BRI S
o eSSt b i PR b5
optiopally can 16 0 contain one or nore heteroatons,
and RBpt i oftads fordarCibalkylithat is pptienally substigiteddp opgprmore places,
pl aces, in the sanme way or differently, w th hydroxy,
d - C6- al kinlthe sa@elwayQs differently, with Helgseupririmethylsilanyl (TMS),

R® stands for hydrogen, C;-Ce-alkyl, C;~Cs-alkoxy or C3;-Ces-cycloalkyl,
which optionally can be substituted in one or more places with C;-Cg-
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(-C,¢-alkyl, C,-Ci¢-alkinyl or aryl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy,
halogen, C,-Cg-alkyl, C;-Cs-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;-C¢-alkyl or C;-Cs-alkoxy that is optionally

substituted in one or more places with halogen,

m stands for 0-2,



R7 stands for Cl-Cl0-aryl or aryl that is optionally
substituted in one or nore places, in the sanme way or
differently, w th hal ogen, hydroxy, Cil-C6-alkyl,

Cl1- C6-al koxy or with the group tri mat hyI silanyl (TMS)
or NROR10, R8 stands for h%g pogen, C6- al kyl ,

hydr oxy, Cl-C6-al koxy, Cl al kylthl o, benzoxy or
NROR1O, RO and R10, in each case |ndependently of one

anot per, $h4rR Eor9Brdayslecaete gfeip®60,, aCYRS, -SO,R” or for C1-Cio-
C1- C6- al koxy, hydroxy, hydroxy-C 1-C6-al kyl,

di hydr oxyg 11- C6- al kyl, phenyl, heteroaryl or for the
group -( ", NROR10, _CNHNH2 or  NROR , or RO and

R10 koget J?zﬁlrds AN 10 QﬁceroQ@yg}{,céle%LlWl' tp£t 15‘9pt10‘9@1'l}¢§11bst1tuted

optional I'y can be nore nitrogen,

oxygen and/or su fur a and/ )
by one or'N{8F & m@ie(ﬁlacefjr‘nﬁlgssaﬁnﬁ e ﬁ%{f”&ﬁa‘?ﬂg‘{ﬁ%‘g& or C
optional |y one or nore passible double bonds can be

cont ai ned“¥Yt!REXYs ng, and n stands for 1-6, as well
as th,?l r isonmers, diastereoners, enantioners and/or

sal tB  astends ordirGiotalkyb hakis ppv%nallv substitutedcinioge or mpgsgYaces,

conmpounds of general formula zl in which Q stands
f or phenyin thgsame way or differently, with the group trimethylsilanyl (TMS),

R® stands for hydrogen, C;-Cs-alkyl, C;-Cs-alkoxy or C3-Cs-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,
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 C;-Cjp-alkyl, C>-Cio-alkinyl or aryl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy,
halogen, methyl, methoxy, ethinyl or with the group -COH or -COCH3,

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



R stands for hydrogen, halogen, CN, NO2 or CF3, R2
stands for Cl-Clo-al kyl, C2-Cl10-alkinyl, aryl or
heteroaryl that is optionally substituted in one or
nore places, in the sane way or differently, wth
hydr oxy, hal ogen, Cl1-C6-alk b Cl1- C6- al koxy,

C2-C6-al kinyl or with the group -COR8, X stands for
oxygen, sulfur or for the group -NH, R3 stands for
hal ogen, Ryfeoptyspeasl- C6- al kyl or Gi - C6-al koxy t hat
'S optlonally substltuted in one or nore places wth
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together can forma C5-C o-cycl oal kyl ring of the
kigasesipipbh $hichyheir acfipr isppsed, 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, e.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.



whereby V, Wand Y, in each case independently of one
another, stand for -CH2- that is optionally
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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, CDKS35, 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 he 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. et 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-




R stands for hydrogen or hal ogen, R2 stands for

C -Clo-alkyl, C-Go-alkinyl or aryl that is
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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 prateins. 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
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family (p15, p16, p18, p19) 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 CDK 1 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 allow 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. p53 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 after DNA damage
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ofCDK 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 p53 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

CDKZ2, such as the transcriptional repression of the CDK?2 expression by anti-sense



regul atory function by influencing the activity of the
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the CDKs 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
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For parenteral administration, especially 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.
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transcriptional activation of the expression of
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



the CDK inhibitor protein p21 by p53 plays a decisive
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treatment, in vascular prosthetics or after mechanical devices are used to keep vessels

open, such as, €.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;
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rear PR Tsep b PEReAS o ERIBIRAILE ot hgHropaty,
cell -selective . apoptosis (Chen,.Y. N P et al. . .
mlignagh nepBeoseErosisd MM Tl RS APAhiSisPdrale By Elagy eections
clin/ Cyclin-Dependent Kinase 2 Antagonists. Proc.
andglpmenyiogathyisci . USA 96, 4325- 4329). Changes of the
cell cycle control play a role not only in carcinoses.
The dwdnic pgurpdegenerafivaslisessss ang defined asdirndington's dispasees,
both by transform ng viruses as well as by non
athyaruphioraterabsclérosis @srkinson srdiseasp,osiEISadementieand Alzheimer's
reproduction of viruses in the host cell. The false
diggtsg;y into the cell cycle of normally post-mtotic
cells is associated with various neurodegenerative

di segsRSheuldiBgdiBMalaHi8dBeire HEed A% IsciierfihLofltROban  dndn,
their changes in di seases and a nunber of approaches

ygkop inhibitors of the cell cycle progression
n%ﬁ%gggpébially the CDKs were al ready described in a

e ST AT BRSO i o

C! Qnr&'ﬁf\} gigga:sleleJsef ul Targets in Cell Cycle

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, CDK3,
CDK6, CDK7, CDK8 and CDK®9, as well as the glycogen-synthase-kinase (GSK-30).

The intermediate products of general formula (IIa) or (IIb), preferably used for the

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



Regul ation. J. Med. Chem 43, 1-18; Fry, D. W &
Garrett, M D. (2000). Inhibitors of Cyclin-Dependent
Ki nases as Therapeutic Agents for the Treatnent of
Cancer. Curr. Opin. Oncol. Endo. Metab. Invest. Drugs
2, 40-59; Rosiania, G R &3§hang, Y. T. (2000).
Targeting Hyperproliferativé D sorders with

Cycl i n- Dependent Kinase |Inhibitors. Exp. OQpin. Ther.
Pat enfge) 40, 215-230; Meijer, L. et al. (1999).

Propert\i es gndygPotential Applications gf, Chenica
I nhi bi /’&CI i n- Dependent Ki nases. P1 rrm l.
Ther 4. Senderowicz, A M & 4 le E

. inical and 26 Cinical pIS
Cycl4 n~Bependent Ki nase Mdul ators. J. ancier
Inst. 92, 376-387). To use the conpouwid etording to
the invention as pllé&amaceutical agents, the [ att giflb),
are brought into the formof a pharnmaceuti cal
preparation, which in addition to the active
ingredient for enteral or parenteral admnistration

m%{l&?z @ﬁn&ﬂ& aIQhe oPNéf Mﬁﬁ ;ﬁ a?{a Iand & 'hg@ent#lg mRhnings tlheét, are

rganlc i nert dUppoft suc or exa

ter ose, .starch, nagnesi um
mﬁ%stg? & ne& 2 fm L L BALE e RO BER, A ERers SR RGTA ind
af phar paceuti cal pr ep &lons can be present
ﬁa%qunae igferodies U alp pebieets QlRis gpention: oat ed

tabl et s, ositories, or capsules, or in liquid

f or rither pferrasdstp PEodess Sbeavesabimulad Hip SN o ElIchalso

enmul si ons. Moreover, they optionally contain
praftrablyaused forsthe:hroel@ctiOp o€ thercoaippwrels of gergtil formatasl, according to

wetting agents or enulsifiers; salts for changing the
thesmwehfien, pressure, or buffers. These pharnmaceuti cal

preparations are al so subjects of this invention.
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or

in which W stands for halogen, hydroxy or X-R?, and Rl, R2, R3, 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).



For parenteral adm nistration, especially injection
sol uti ons or suspensions, especially aqueous
sol utions of active conmpounds in
pol yhydr oxyet hoxyl ated castor oil, are suitable. As
carrier systens, surface-ac hve adj uvants such as
salts of bile acids or aninmall or plant phospholi pids,
but al so mi xtures thereof as well as |iposomes or
thei fniermRBREHPGuSts of 8Bnefdl FQ R W9 PrerEi@bly Aé for the production
adm ni strati on, especCially tablets, coatéd tabletg or
| I, i cles or
of B SinGSunth b edrBlaFror MO (Bl UB P RAREAMCHE T 57 Dot ato
starch, are suitable. The gpinistration can al so be
carried out in liquid formy such as, for exanple, as a
juice, to which optionallyla sweetener is added. 27
Enteral, parenteral andppfalgdm nistrations are al so
subj ects of this inventi he dosage of the active
i ngredients can vary de on the nmet hod of
adm ni stration, age and wewyght & the patient, type
and severity of the diseasg¢,to be treated and simlar
factors. The daily dose isR0.8Y1000 ng, preferably
50-200 ng, whereby the dose can be given as a single
indoliecht o be adm ni stered once or divided into two or
nore daily doses. In contrast, conpounds of general

f or muybigstdnd €5 ool W StahdiSfot RSN l%‘@lr&?no@ka?@, and R, R?, and

inhibit receptor tyrosine kinases and fheir |igands

XJAT A REREhine et SRR b KU O aPhellos e somers
| igands that.specifjcall | at function of
g 3PHEr) RO i 5T e AL s " ©

hysj.ol ogi cal, as Il as
phy f the p%oguction of ‘Eﬂg start%g 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 mears 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.



pat hogeni ¢ angi ogenesi s. The VEG-NEG--receptor system
is of special inportance here. |In pathol ogical
situations, which are acconpani ed by increased
neovascul ari zation, an increased expression of

angi ogeni ¢ growt h factors ang their receptors was
found. Most solid tunors this express | arge anmounts
of VEGF, and the expression of the VEG- receptors is

Pﬂfﬁnfcﬁﬁﬁbf the CUITH AR Alc¥ordiify BaREThveRtib e endot hel i al
cells that |ie near the tunDrs or run through the

Ilggg é‘ﬁh@hﬁﬁﬁn ?ggrtltl on o the Rf&@?\/ﬁéﬁg@@%@ es is the

roR L s o A RE M BREADS tA ‘93’90‘*??@‘*&5:8%3%% fa°‘%Fhe
VEGF-

reafﬂonnq%a%ﬂ}q%%%@%%wcgwteeﬁsyﬁiﬁé S RS et e Smihesis

neutral i zing receptor variants (Goldman et al., Proc.
2009 .. 1) adheireaesiqn capdis performedgr amgrggnic salyerdy suckps chloroform.
| ow- nol ecul ar inhibitors of the VEG--receptor tyrosine
Ortien axsthof $fom theestynthpsis of sGipxigrindRase, e 89 theogactiogs oflmfoxides with
Wedge et al., Cancer Res. 60, 970-975, 2000; Wod et
al . ,a) TaN¢@n) Rekanakd) K. XYbit@b&) V8GQhen2 F00) Chees Gotmedini 1983, 329,
reduced tunor growmh and a reduced 28 tunor

vascul ab) . wa.A. F&shnfNEri Theki Sdco1969f 89,1859)).
angi ogenesi sis a possi ble treatnent nmethod for tunor

di se@sesTo&N FeaAhtd dhd daf AdSurtd W) RTafA(0. F. K.
consequent 'y |nh|b|¥ ei ther cyclin- dependent Kkinases,

such asufiRK gl voEDHeva eI, 1FDIhs, FPHR0sO0KE. | ODKT.

ast

gl y C ?g eﬁ‘o c}eha%ﬁ %alt( |A18S nts rongl%) dC {)]r%(ev pys ach £ Ror ler

tyrosi ne |nases or cyc es "or

cont 11 Begeetr i T 35@? Fe compounds accor ding to

the invention can be use
) o- Me51tylenesulfonylhydroxylamme (MSH) (C. R. Johnson, R. A. Kirchhoff,

H. G. Corkins, J. Org. Chem. 1974, 39, 2458).
¢) [N-(2-(Trimethylsilyl)ethanesulfonyl)imino}phenyliodinane (PhI=NSes) (S.
Cren, T. C. Kinahan, C. L. Skinner and H. Tye, Tetrahedron 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 diastereoselective



in the treatnent of cancer, angiofibroma, arthritis,
eye di seases, auto-immune di seases, chenotherapy
agent -i nduced al opecia and nucositis, Crohn's disease,
endonetriosis, fibrotic diseases, hemangi ona
cardi ovascul ar di seases, inkectious diseases,
nephrol ogi cal diseases, chronic and acute
neur odegenerati ve di seases, as well as injuries to the
syMEHeViS ((a} !§GUP¥'ne\,/S&lﬂJr Repbr2€1992N$3, 5f70tb) i, Dbhrishg t he
reocclusi on of vessels after balloon catheter
A%%%FMHZ‘EI}B Ackdl 9\83,3}‘6‘,1 BEYTI{%Y &éﬁ&ﬁﬁh Siserﬁﬁti&}ﬁérﬁfuﬁ@ﬁﬁf&ffhiﬁ@sj is
evices are used to keep vessels open, such as, e.g.,
stents, as..i no r Y nts, for Qrd n .
AGHTR g Vil HRGRHPPICBAE: KRy MR oc pe RHBRR it
d itis, whereby_ cancer is defingd sol i rs
GHBEC ot bnibreal SHRGh e Soe. B s,
Hodgkin's di sease, and | eukem a; arthritis is_ defined
Shigery ActinBerss.d- Qrg irers d988d, 1438 ad Bathgrrraethedt fonptpdyaing
di abetic retinopathy, and neovascul ar gl aucomm; .
optigaldy active selfaxinmas eansigisdn thefsierenselaetivesmination of optically active
al opecia and nmultiple sclerosis; fibrotic diseases
sudfosidde vith @sk @SMBHI((a) dS.iBolwf P.iMalldrj K eldarmyspdanGlhat. Sl
proliferative diseases, and arteriosclerosis;
1998f £@, 306U )dY SEamEs, JaMinaeikawsg & . 8amdics 8aB§H, MhERedfQUeOrg.
caused by unicellular parasites; 29 cardiovascul ar

CRéma93s3sarofef i ned as stenoses, such as, e.g.,
stent -i nduced” restenoses, arterioscl eroses and

Rk i T L
in??&%%gﬁglgﬁ{ PRl tl%ehsrcgﬁ'é%ﬁhé‘&&ih%ﬁ'&%188&"&'3 b thede Ha ks,
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Process Variant 1
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The substituents Q, Rl, Rz, R} , R4, R’ and m have the meaning that is indicated in

X
1.

general formula (I).



and gl omerul opat hy; chroni c neurodegenerative di seases
are defined as Huntington's di sease, anyotrophic

| ateral sclerosis, Parkinson's disease, AlDS denentia
and Al zheiner's di sease; acute neurodegenerative

di seases are defined as iscggnias of the brain and
neurotraunmas; and viral inféctions are defined as
cytomegal i c infections, herpes, hepatitis Bor C, and

EkAMPQiﬁﬁaﬁﬁauc&&b& SO4-({42bForh FYG )L @ hydk6xy21 SO

phalr maceéutical agents for {reating the above- cited

S SR O BRI Sy o Bin) AR L e BT mide
pharmaceuti cal agents with suitable formul ation
subst ances and vehicl es. The conpounds of genera
formula | according to the i nv%ﬁt'ﬂn are, i.a.,
excel | ent i nhibitors of the cwzj“l n- dependent

ki nases, such as CDK I, PR, CDK4, CDKS5, CDKG,
s the

K7
CDK7, CDK8 and CDK9, as @
(

gl ycogen- synt hase- ki nase 3(3). The internedi ate
products of general fdi\ula>(Ila) or (Il1b), preferably
used for the productidn of the conmpounds of genera

formula | according W ¢ | nwention, 30 ~~~~ R4 (R3)
m SIRS R5 | : oH
S N/\/
H
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 ¢) 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;SOy), filtered and concentrated



(I 1a), or in which Z stands for -NH2 or NO2 and m

R3, R4 and R5 have the neanings that are indicated in
general formula (1), as well as their isomers,

di astereoners, enantioners and salts as internediate
products, are also subjects3gf this invention. The

i nternmedi ate products of genéral fornmula (Illa),

(I'11b) or (Illc), also preferably used for the

oL AL O O B g,

6114 b jod i [, N
820 e (§06 ) YoneBoiile i2OR oNERAT P oIk 10 B6ifmea.
meani ngs that are indicated in general fornula (1), as
well as their isoners, diastereonmers, enantioners,

Ngafnl(mj qsﬁlts as internedi ate products for the production
¢ conmpound of general formula (I). 31

A solution of 267 mg (1.0 mmol) of (R)-2-[(5-bromo-2-chloropyrimidin-4-
yl)amino]propan-1-ol in 2 ml of acetonitrile is added at room temperature to 171 mg (1.0
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: 150 x 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).




I nternedi ate products of general formula (I1V),
preferably used for the production of the conpounds of
general formula (1) according to the invention, in

whi ch Hal stands for hal ogen, Wstands for hal ogen,
hydroxy, or X-R2, and R, R, and X have the neanings
that are indicated in generaP formula (1), as well as
their isomers, diastereoners, enantioners and salts,

EgﬁirﬁPﬁlﬁﬁ FHﬁh@ﬁ&:ﬁoP(fRssJSg[g-(ksluﬁdiﬁé-ﬂn(R)l(&-ﬂyh%ﬁLftduct i on

he Starting conpoun I's not described, the latter

1A nin I EREIARE: B ARMEI RS- WA NPhicd QuAb T
here. It is also possible to performall reactions
that are described here in parallel reactors or by
nmeans of conbi natory operating procedures. The isoner
m xtures can be separated Ngto enaioners or E/Z
i somers accordi ng to ¢ | yous nmet hods, such as,
for exanple, crystalljzatNgm, g@ﬁghﬁhpgraphy or salt
formati on. The production of SF|tS is carried out in
the usual way by a gqution of "t he conpound of
formula | being m th the equival ent anount of or
an excess of a base i di_ whi optionally is in
sol ution, and the p;\ %ﬁ?&ﬁfﬁg separated or the
sol ution being worke L up’in the usual way. 32 0
Producti on of the Conpounds According to the Invention

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 mmad) 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 NaHCO; 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



One of the nost inportant nmethods for the production

of sulfoximnes is the reaction of a sulfoxide wth

hydrazoi c acid, which is produced in situ, e.g., from

the reaction of sodium azide and concentrat ed

sul furic acid (M Reggelin,3§. Zur, Synthesis 2000,

1, 1). The reaction can be performed in an organic

sol vent, such as chloroform Oher nethods for the

t .39 {(mS2i1f QKB)TR K85, BHE A)E3.66 (s, $MEBY, 836 (0NN, &iB,

G?ﬁ?#ﬁ?@heg &nth a) fﬁRB { (a) ) angka Yaga )

n 1983 329; (b) H. Kmart, A.
12?%&%#525 lfﬁﬁfkﬁggﬂrUSOC 1967, 89, 1959)). b)
g}gﬁthenyl | odi nane and Cat. Anpunts of
r|f 8 Mul I er, P. Vogt, Tetrahedron
Lett 1998, 39, 4805) c) Boc- azi de and Cat. Ampunts of
Iron(ll) Chloride (T. Bach, C. Korber, Tetrahedron
Lett. 1998, 39, 5015) or d
o- MeRpdyaed s pey é‘ﬁvlah%‘% VEIesEibeqRIIgress (rarigats are also the
Johnson, R A Kirchhoff, H G Corkins, J. Og.
camnwmwﬁﬁﬂmw:39, 2458) . e)
[N-(2-(Trimethylsilyl)ethanesul fonyl)i m no] phenyliodin
ane (Phl=NSes) (S. Cren, T. C. Kinahan, C. L. Skinner
and H Tye, Tetrahedron Lett. 2002, 43, 2749). In

Ek&hjk 10f) Bédduediel 6f @SY-SC@{3-BLomé- (LR, ZR)- (fzqwdfbxyes-
generally have a high stability (C Bolin, J.
m'éliﬂ lnb]p)gﬁmlm%nﬂﬂ@gher@ﬁrs-m | siﬂf@ﬁﬂnde
proper |es the functional group often al so al |l ow
drastic reactlon condi tions and make possible the
sinple derivatization of the sulfoxinines in the
I m ne-nitrogen and a-carbon. H omer - pure
sul foxi mnes are al so used as adxv |ar|es in the

di ast er eosel ecti ve /J::::{/ ~
HN

N| \ N z
_ H
H/\\N/\/
H
Br OH

'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).



33 synthesis ((a) S. G Pyne, Sulfur Reports 1992, 12,
57; (b) C. R Johnson, Aldrichchimca Acta 1985, 18,
3). The production of enantioner-pure sulfoximnes is
described, e.g., via the racemate cleavage wth
enant i omer - pure canphor -1 0- §§nfon|c acid ((a) C R
Johnson, C. W Schroeck, Chem Soc. 1973, 95,
7418; (b) C. S. Shiner, A H Berks, J. Og. Chem
Eiffple 129 PRdhdtion @{W}@tmr@s Besiné-ar (mtmwrw;y 1,2-
S

opticall'y active sulfoximnes con3|sts in the

IR B o Py s Sl e

Harnms, Acta Chem Scand. 1996, 55Q4 305 (b) Y

Tarmura, J. M nam kawa, K SunotomOS Fujii, M Ikeda,
J. Og. Chem 1973, 38, 1 Phe foll ow ng exanpl es
expl ai n the production of ¢onmpounds according to
the invention without |in g the scope of the

cl ai med conpounds to t Alse exanples Process Variant |
C N "NHNX R K \ R5

NI SN z
Z x
N
\\')\H/\’/
Br OH

'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, LH), 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



The substituents Q Rl, R2, R3, R4, R5 and m have the
meaning that is indicated in (R3) mgeneral fornula

(1). 34 Exanple 1.0) Production of
(RS)-S-[4-({5-brom-4-[(R)-(2-hydroxy-|I

met hyl et hyl ) am no] pyri di m n»g-yl }am no) phenyl ] - S- net hy

| sulfoximde HN Method A mg (0.23 mmol ) of

(RS) - S- (4- am nophenyl ) - S-net hyl sul foxi m de and 62 ny
(0. 231-~vat {DOKO): 10. 12(s 1H), 8.45 (s, 1H),792 (d,2H), 7.84 (d, 2H), 5.21
(R)-2-[(5-brono-2-chl oropyrlmdln 4-yl )am no] propan-l-

11 Br £ f
15 -?"5“‘%2’#9 L 28 P B PPk & 2 R G5
arti ?5‘&%@”'0 liquids: a) T. Welton, Chem Rev.
10097554 1 b) H Zhao, Al drichinica Acta 2002,
35, 75 c) M J. Earle, K R Seddon, ACS Synposi um
Series 2002, 819, 10) and stirred for 10 mnutes at
roomtenperature. The reaction mxture is _ heated to
Extrepleref)skodmetion of (RirdtifiS-Bramertd (Rr(2thydgoxy-1,2-
tenperature. It is mxed with 0.08 nl of a 4 nolar
dignethxlpropy baminalpyrimidin2 oy lamigo)pherylbS=gheloprapybV-2r ed
for 60 hours at 60C. After cooling, the reaction
(trimethylalyl)sthylsutfdnylsulfotimid¢ of et hyl acetate and
stirred for 10 mnutes. The organic solvent is
decanted, and the residue is dissolved in 10 m of
methanol. It is mxed with 200 nml of ethyl acetate and
then washed with 50 ml of a saturated NaCl sol ution.
The organi c phase is dried (h&%sﬁfltered and

concentrat ed
\\ /N

P

i

95 mg (0.32 mmol) of (R)-3-[(5-bromo-2-chloropyrimidin-4-yl)amino]-2-methyl-

Z
ul

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)ethylsulfonyl]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.



35 by evaporation. The remaining residue is purified
by chromat ography (DCM et hanol, 8:2). 23 ng (0.06
nmol , corresponding to 26% of theory) of the product
is obtained. Method B A solution of 267 ng (1.0 mmol)
of (R)-2-[(5-brono-2-chl oro%rlmdln 4-

yl )am no] propan-1-ol in 2 nml "of acetonitrile is added
at roomtenperature to 171 ng (1.0 nmol) of

( RS) 1ENMR apM3eRheoy {s) 19, rzeltdxx I Uk bexd, gﬂg@ é;aﬂ(dg]gﬂg 6211‘4 «,

acetonitrile. The batch’is mx wth

I It f r I
P07 G PO (2 Y SIS T, BE 2 2T oME TG 308, 21
t r| fied by
3ﬁ§1r oma bg‘?‘ﬁﬁﬁ%@%&f?@%ﬁe ‘'ude product that
ai [ly purified by HPLC. Col um: Luna
(:18(‘%S éﬂﬁg?@eﬂai)%ﬁ 'D: 150 x 21.2 nm El uants: A = H2O,
ACN, A/0.5 of NH4Ac/1 Flow 10.0 m/mn
Gradl ent:5 100% B(5')-5 - 100% B(30') + 1009B(5')
Det ect or: PDA 214 nm Tenperature: 21 C RT in mn:20.3 53
Exgmpl. 119 Praductionek @SpSrldi(§Erbram ¢34 (2thydooxyr1,8f t he
product is obtained. '"HNWR (DMSO: 9.71 (s, 1 H),
ditnetliylpsopyDahiino] pyiSthidink2-yH4min@)pheny1jhS-ctiprdpykilfotimide

Method C

N\ _NH

50 mg of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-dimethylpropyl)amino]-
pyrimidin-2-yl}amino)phenyl]-S-cyclopropyl-N-[2-(trimethylsilyl)ethylsul fonyl]-
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.



1 H, 489 (t, 1 H, 425 (m 1 H), 3.96 (br, 1 H),

3.53 (m 2H), 3.03 (s, 3H), 1.21 (d, 3H. Ms: 400

(ES). 36 Exanple 1.1) Production of
(RS)-S-[3-({5-bromo-4-[(R)-(2-hydroxy-|

met hyl et hyl ) am no] pyri m di 03 2-yl}

am no) phenyl]-S-nethyl -N-nitrosulfoximde HN O I+ o

N S=N A solution of 37 rrg (0.17 mmol ) of

( RS) 1 EniviR BDMREDNETY i) 119, rxelt3gyl1ﬂ>k7 90 td, QH%‘ ﬁﬁP‘OdDIH;? 6110 (d,

m of acetonltrlle IS mxe
(
]{l)f (% liﬂl %}% Hr?i 3 95 (s IHP )3a1rr61 lHI) 1, 40 1. oogp 4H)dl 20 (s,
r solutlon of hydrochlorlc acid in
313 3213% ﬂi)ng ?( b?stl rred under reflux overnight.
Anot her 0. 05 mi of the 4 nolar solution of

hydrM@hﬁﬁ/‘fSé@Q%dEﬁ}] di oxane is added, and it is

refluxed for another 6 hours. After TLC nonitoring,

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-| -
ol aPradwestlliux edy omlaniothe abovafdesaribed procerg variamss aaalsp the
is made basic with saturated NaHCO3 sol ution and
caxouads edowf rom et hyl acetate. The conbi ned organic
phases are dried (Na2SO4), filtered and concentrated
by evaporation. The residue that is obtained is
purified by chromatography

Example 1.7) Production of (RS)-S-[4-({S-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, IH), 8.23 (s, IH), 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).



(DCMEtOH 95:5). 24 ng (0.05 mmol, corresponding to
32% of theory) of the product is obtained

(di astereomers A/B 1:1). '"HNWR (DVMBO): 9.85 (s, 2H,
A+B), 8.73 (m 1H, A, 8.69 (m 1H, B), 8.11 (s, 1 H,
A, 8.10 (s, 1 H B), 7.92 %gq 2H, A+B), 7.5 8 (m 4H,
A+B), 6.40 (m 2H, A+B), 37 (t, 2H, A+B), 4.32
(m 2H, A+B), 3.68 (s, 3H A), 3.66 (s, 3H, B), 3.55

(m Iéﬂshm@b@mt 193°@@&1ety. 3H A), 1.21 (d, 3H B). M
445 (ES). Produced in"a way simlar to the

above-descri bed process variants are also the
corrpounds bel ow. Exanple 1.2) Production of

r op'((ﬂ%?lgtr‘r? %g@kg%mgﬁ%@?'fg@n@%ﬁéwr “S-neth

Ifox m de H
dlflgethyhippbpy g ]mbrlmgm 'yRy} aggnaphe@[]é .% (évc]_qpr()ayllqetlr,ﬁ)-N-[Z-
502(lbrl H, 409 (m | H, 3.97 (s, 1H, 3.78 (m
(trimgrhylsilybpthylsulfopyl)sulfopimide;  3H), 1.09 (d, 3H). Ms:
414 (ES). 38

N\~
Y /\/SI\

"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



Exanpl e 1.3) 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- e
thyl sulfoximde HNBr N H OH'H NW (DVMSO: 9.72
(s, 1H, 8.11 (s, 1H), 7.90, d, 2H), 7.78 (d, 2H),
6.10 (d, 1 H, 4.87 (s, 1 , 4.07 (m 1 H, 3.98 (s,
1 H, 3.00 (s, 3H), 1.19 (m 9H). MsS: 428 (ES).
Exanpl e 1.4) Production of o
(RS) - S-[ 4- ({5- br ono- 4- [ (1R 2Rs2¥Mydr oxy- I -
nmet hyl propoxy] pyri m di n- am_no)fhenyl ] - S- net hyl
sul foxi m de HN Br OH 39 ( ): 10.12 (s, 1 H),
8.45 (s, | H, 7.92 (AN"2Hy, 7.84 (d, 2H), 5.21 (m
1H), 4.91 (d, 1H), 4.04 (s, 1H), 3.87 (m 1H), 3.03
(s, 3H), 1.28 (d, 3Hy7 IN13 ¢d, 3H). MsS: 415 (ES).
Exanpl e 1.5) ProductiQn b OH
(RS)-S-[4-({5-bronp-4- (R)ﬁ(z- dr oxy-1, 2-

Br

'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/
A\ //N 0o

Melting point: 200-201°C.



di met hyl propyl ) am no]

pyri m di n-2-yl } am no) phenyl ] -S-cycl opropyl - N-[ 2-

(trimethyl silyl)ethylsul fonyl]sulfoximde HN OH Br 95
ng (0.32 nmol ) of

(R) 3-[ (5-brono-2-chl oropyrlﬁ di n- 4-yl ) am no] - 2- net hyl

- 40 is dissolved in 2 m of "acetonitrile and m xed

with 116 nmg (0.32 mmuol) of

Eﬁ}m& A ma&eﬂmasddel)s? SLQY(?é-BP&Q&-M'[gR)E([&?lB&i}ﬁ,IIF?hyl Si

et hyl'sul f onyl ] oxi m de Af t

aftfeh o Wg@ﬁeﬁhxnagyﬁ%&g'zomﬁﬁm 13- X RBEn QBB ac

seal ed vessel for 16 hours to 75C. The suspension is
filtered, and the filtrate is separated by flash

chr omat ogr aphy (di chl or onet ha

di chl or onet hane/ et hanol 95: 5, rki@mﬁi/ mn). The

fractions, 43-51 mn, con nmg (25% of theory)
of the desired product. 4 N DMSO) : 9.91 (s,

1H), 8.16 (s, 1H), 8.Q] : 3 (d, 2H), 6.14
(d, | H, 4.87 (s, | : 410( I , 3.18 (m |
H, 2.92 (m 2H), 1.3¢ O(m 4H) , 121 (s, 3H),

1.20 (d, 3H), 114(3 0:93 (m 2H), 0.01 (s,
9H). Ms: 618/ 620 (100 e 1.6) Production
of (RS)-S-[4-({5-brono (HR) hydr oxy- 1, 2-

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



di met hyl pr opyl ) am no]
pyri m di n-2-yl } am no) phenyl ] - S-cycl opropyl sul f oxi m de
Met hod C HN CH 50 ng of
(RS)-S-[4-({5-brom-4-[(R)-(2-hydroxy-1, 2-di net hyl prop
yl)am no] - 45
pyri m di n-2-yl }am no) phenyl ] -S-cycl opropyl -N-[ 2-(trine
thylsilyl)ethylsul fonyl]- sulfoximde is dissolved in
I M AQbuti8h aatnodﬁ%tmssamn@mbfms)est(wamogh&yms-oj. al M
sol ution of tetrabutyl anmoniumfluoride in
nQfaL ' : kinkiB€; R frikland
B Py Pty Mok otk 8 ] Pl f S i
i ch : : i ] ,
0. %1( é@geg?ﬁ%ﬁgg Svﬁl (gifﬂ?L(gfr a%?gg&ﬁﬂ&{ of ﬁ%ﬂﬂ!&%xax_?e. }1?8 mkQ0.67

uct 1s obtal ne

g 17 Y Bebromd b lin ol e bt A g g 5
obaaptonigtipg dded, dypghe barars pirredpy 20 P gy e e s

454/ 456 (20% ES). Produced in a way simlar to the
reatnyed-age therremaiingrresidusss putiifiedrityschagreategraphyt(REM/EIOH 9 : 1).
conmpounds bel ow. Exanple 1.7) Production of
14RBE (G2} dnidlSedorespandidg [ig #)% ©OF thegyd ok the pproduct is obtained.
nmet hyl et hyl ) am no] pyrimdin-2-yl} am
i no) RXDSIS®y t.Db(so ), 8etl iy, IHHNE.92¢m, 2H), 7.85 (m, 2H), 6.42
(trinmethylsilyl)ethylsul fonyl] sulfoximde

(d, 1H), 4.10 (m, 1H), 3.80 (m, 2H), 3.70 (m, 2H), 2.95 (m, 2H), 1.20 (m, 9H), 0.96 (m,

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

Example 1.13) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino]pyrimidin-2-yl}amino)phenyl]-S-(2-hydroxyethyl)-
sulfoximide

O\\//

NH
SI
HN OH

N)\N

‘\')'\ 5 OH
K
H

Br

'"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).



0 OOQ HN'HNW (DVBO: 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 1
H, 0.44 (m 2H), 0.12 (m %EI) 0.01 (s, 9H) Ms:

604/ 606 (100% ES). 42 Melting point: 195C (dec.).
Exanpl e 1.8) Production of

( RS) T +1ﬁstéré(§n R é ehbd IB})lel?IleHYSdJI%¥d @ pure diastereomers by

di met hyl propyl )am no] pyrimdin-2
A s e e

! C8umn: Chiralpak AD 20p
Length x ID: 250 x 60 mm
Eluants: Hexane/ethanol 70 : 30
Flow: 80 ml/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



S ™' H-NI\/R(DI\/SO): 9.93 (s, 1 H), 8.16 (s, 1 H,
8.02 (d 2H), 7.83 (d, 2H), 6.14 (d, 1H), 4.87 (s,

IH, 4.10 (m | H, 3.64 (d, 2H) .96 (m 2H), 1.21
(s, 3H), 1.20 (d, 3H), 1.15 s, 3H), 0.98
(m21-1),0.87(m 1H), O0.46 Z} 0.13 (m 2H), 0.02
(s, 9H. MS: 632/634 (40% ES). Exarrple 1.9

Pr oducti on of

( RS) 1ENMR (DRise) orms¥e| (1R) 8(2@(@}{@1') 07% @n,2H), 7.88 (m, 2H), 6.86
di met hyl propyl ) am no] pyrimd yl}

h fo

<d8ﬂ”?m3§“?t%&?é%%@%2%ﬁ?§% %h&d’?@’ 91 @ S e

7.7 d, 2 6.10 (d, 1H), 4.85 (s, 1H), 4.10
21%1;2009( 9%)'(3, 92 (H)s | H),(3.02 (Fn') oH) 5 (?? 3H) .
119(d 3H), 1.14 (s, 3H), 0.87 (m 1H), 0.37 (m

0. 00 (m 2H) . Exanple 1.10) Production of
&%?1)8 S-[4-({5-brono-4-[(R) - (2-hydrox

roicn pp(lsﬁns-m;q{smrpmﬂ[(ﬁzkw&-hydroxy-l methyl-
am no) phenyl ] -S-cycl opentyl -
pl(dpyi)mimm)ﬁiiﬁljdil)-et-)ﬂ}/Alﬁinbf[ﬂnyj'l]-sﬂ(f-hyﬂmyk&hﬁl)suﬂ‘oximide

'H-NMR (DMSO): 9.75 (s, 1H), 8.11 (s, 1H), 7.92 (m, 2H), 7.72 (m, 2H), 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).

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



Melting point: 200-201 C. 44 Exanple 1.11) Production
of (RS)-S-[4-({5-bronmp-4-[(R)-(2-hydroxy-1, 2

di met hyl pr opyl ) ami no]

pyri m di n-2-yl }am no) phenyl ] - S-cycl opentyl sul f oxi m de
0O Melting point: 194-196C. L 12) Production of
(RS)-S-[4-({5-bronmo-4-[(R)- 5 hydr oxy- 1, 2- di met hyl pr op
yl)- am no]

Py i plodk N- 2- 1 joaima phenyl ] - S- (2- hydroxyet hyl ) - N-[ 2-(
trimethylsilyl)- ethylsulfonyl]sulfoxinmide OH 45 0 0 A

sol ué@zb pf 2q90 1c(5Q)"/§§ mmol ) of

(RS) am nop enyI (2-
h_yd_rlgé%a{)pyl ) IWV (,Jn[l met hyl si |yl ) et hyl sul fonyl ] sul fo
ce

ximdeé in onitrile and 0.5 m of water is

m Xeﬁﬁ“ of at4N solution of HC in dioxane.
198 RG? B‘? Iif%’? fempprature

(R -3-[(5- bronDZChIoro pyri m din )él)amno] 2- et hyl
-but%ﬁ Ipmig: i nl34l; @l?ﬂtere‘m“’rdc@'f‘%}ﬂplﬁrlrlié i s added, and
the batch is stirred for 20 hours at 80C. The soI vent
is renoved, al¥d;Destaregregrdi(Bgampleild@e is purified by
chromat ography (DCMEtOH 9 : 1). 148 ny (0.24 mol,
corresponding to 44% of theory) of the product is
obtai ned. 'HNWR (DVSO): 10.21 (s, 1H), 8.21 (s, 1H),

‘ 1.30P Prédictidhlof (RS)H[4-(05-brono-£[(4R,2R)-2-hydroxy-1-methyl-

propoxy]pyrimidin-2-yl}amino)phenyl]-S-(2-hydroxyethyl)-/NV-[2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

\

Siw

A solution of 205 mg (0.56 mmol) of (RS)-S-(4-aminophenyl)-S-(2-
hydroxyethyl)}N-[2-(trimethylsilyl)ethylsulfonyl]sulfoximide 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-yl)oxy]-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.



(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 2H), 0.03 (s,

9H). Exanple 1.13) Production of

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

di met hyl propyl ) am no] 49

pyri m di n-2-yl } am no) phenyl ] -S- ( 2- hydr oxyet hyl ) -

sul foximde OH'H NVR(DVSO : 9.75 (s, 1H), 8.13 (s,

. . [ ’ m
ol Bispinad i ondmg i isiotds oty
4 [ ' r t el j

STk 049, TN 058 SRATE e S AR g R P
.pr%oar atory HPLC. Columm: Chiral pak AD 20p. Length x
5985580 x 60 mm El uants: Hexane/ ethanol 70 : 30 Fl ow

Compd SR BRIt B3 a2 o BT ER sl B aptes 2

1.14) 54.16; D astereoner 2 gExarg)I e 1.15) 1. 1?_}
(o BByt 03 Gr. ) 3.75 (m, SH), 2.90 (m, 2H), 1.32 (d, 3H), 1.13 (d, 3H), 0.93 (m,

(RS)-S-[4-({5-Brono-4-[ (1R 2R) - (2- hydr oxy-1I - net hyl -

2H), &8 5 A)no] pyri mi di n-2-yl }
am no) phenyl ] - S- (2- hydr oxyet hyl ) - N-[ 2-
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

Length x ID: 125 x 20 mm

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

Gradient: 24->38%B(10")->95(1")

Detector: UV 300 nm



(trinmethylsilyl)ethylsulfonyl] sulfoximde Si-_ O
NS~ OH Br CH 47 '"H- NWR (DVMSO): 10.53 (s, 1H), 8.28
(s, 1H, 7.95 (m 2H), 7.88 (m 2H), 6.86 (d, 1 H),
4.13 (m I H, 3.76 (m 5H), 2.90 (m 2H), 1.25 (d,
3H), 1.11 (d, 3H), 0.93 (m gH), 0.03 (s, 9H). 1.17)
Producti on of

(RS)-S-[4-({5-brono-4-[ (1R 2R)-(2-hydroxy-| - net hyl

Pr OpYémpdFtaRl RddnictipBratimy | } am no) phenyl ] -
S—(2 hydr oxyet hyl ) sul foxi mide 0 HN OH OH " H NWR

5 (g0l H, 811 (s, | H, 7.92 (m 2H),
7 1n%£¥,lg)914(d 1 ,(502H)d 1 ,(4.8?)(”,

o il Tt . e ey
B R BB IR ) S A1 5o o,

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 mmol) 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)-S-(3-
aminophenyl)-S-methyl sulfoximide in 0.5 ml of acetonitrile. It is mixed with 0.1 ml of a
4N solution of HCl 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.



by neans of preparatory HPLC. Col um: Chiral pak AD-H
5p. Length x I D 250 x 20 mm El uants: A: Hexane, C
Et hanol 48 Flow. 10 m/mn Gadient: Isocratic 50%C
Detector: UV 300 nm Tenperature: Roomtenperature RT
in mn: 13.1; D astereoner é (Exanple 1.18) 18.9;

Di astereoner 2 (Exanple 1.1 )1 1.20) Production of
(RS)-S-[4-({5-brono-4-[ (1R, 2R) - 2- hydr oxy-1 - et hyl -

prop i
pré n%%%}ﬁﬁ@(%ﬁ%%r@( 8e7tSh(m IH?\I_S 08 (s, 1H), 7.64 (m, 1H), 7.42

(ré,gﬂ)g&p'J&WRF }k)?/ h.)sﬁgk}}’ AR, ]11515{ 4f.d%><('n{,“1i11§, Q3 3, 4718 (m,
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

\\//
KI )
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).



OH OH A solution of 205 ng (0.56 muol ) of

(RS) - S- (4- am nophenyl ) - S-( 2-

hydroxyethyl )-N-[2-(trimethylsilyl)ethyl sul fonyl]sulfo
ximde in 2 m of acetonitrile is mxed with 0.15 m
of a 4N solution of HO in dhoxane. 175 ng (0.62 mmol)
of (2R, 3R) -

3-[ (5-brono-2-chl oropyri m di n-4-yl)oxy]-butan-2-ol in

E%aﬂ?leol‘ 2HCPLANLASH bER gﬁ.sgdg?ﬁ.bﬁmﬁ.ﬂt-[gimkﬁ I‘il?dingy];l-

red for 24 hours i I's st

her 24 haqur. 5C, 4 ved
e PR RIREr Oy 2 s iine Bemeshp ymbepy tg-methyl sulfoxianive
chromat ography (DCMEtOH 9 : 1). 110 ng (0. 18 mol,
corresponding to 32% of theory) of the product is
obtained. '"HNWR (DVSO): 10.31 (s, IH, 8.45 (s, 1H),
7.99 (m 2H), 7.83 (m 2H), 5'296/ h 1H), 4.93 (m
2H), 3.75 (m 5H), 2.90 (m 2H),'sl.32 (d, 3H), 1.13
(d, 3H, 0.93 (m 2H), O. oM. MS: 609 (ES).
1.21) Production of
(RS) - S-[4-({5-brono-4-[(
propoxy] pyri m di n- 2-yl }
am no) phenyl ] - S- (2- hyd et hyI )sul foximde OH Br

dr oxy- 1 - net hyl

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-yloxy]-butan-2-ol
in 10 ml of acetonitrile are mixed with 0.28 ml of a 4N solution of HCI in dioxane and
stirred under reflux overnight. It is mixed with 1 ml 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, 1H), 3.91 (s, 3H), 3.83 (m, 1H), 3.15 (s, 3H), 1.25 (m,
3H), 1.10 (m, 3H).

MS: 445 (ES).



OH Col um: Kromasil C8 5 Length x I1D:125 x 20 mm
Eluants: A H2O + 0.1 % NH3, B: ACN Flow. 15 m/mn
Gradi ent: 24->38%B( 10" )->95(1") Detector:Uv 300 nm 50
Tenper at ur e: Roomtenperature RT in mn: 10.9 'H NWR
(DVMBO): 10.10 (s, 1H), 8.42 7.88 (m 2H),
7.77 (m 2H), 5.23 (m I—|)5 488(d 1 H, 4.85 (tr,
1H, 4.18 (s, 1 H), 384(m1H) 3.63 (m 2H), 3.22

Eféiﬁéﬁglzﬂsi %rgﬁﬁcéoqn 0 3(tk'2§) -4 [H{é Hromé-[(NE2RAMydrery-1-

Pr odu
"'%fswrﬂpﬁaréfs@ile%am'"ﬁ& ﬁﬁvﬁ}% éﬁ%- -?d{}%"ﬁnﬁm T
slfltt:)&llmfc(’ilél foximde O -NH 1 Br
\\// Al
@E )
N| \ N _
Br OH

'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 (d, 3H), 1.07 (d, 3H).

MS: 444 (ES).

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

Column: Chiralpak AD 20u

Length x [D: 250 x 60 mm

Eluants: A = Hexane, B = ethanol

Flow: 80 ml/min

Gradient: Isocratic 50% B

Detector: UV 280 nm



127 nmg (0.43 mol)

of (R) - 3-[ (5- brono- 2-chl oropyri m di n-4-yl)am no] - 2-
nmet hyl -butan-2-ol in | m of acetonitrile is added to
74 ng (0.43 mmol) of (RS)-S-(3- ami nophenyl)-S-net hyl
sulfoximde in 0.5 m of ac%aonltrlle It is mxed
with 0.1 mM of a 4N solution of HO in dioxane, and
the batch is refluxed overnight. The solvent is drawn
of f, TanskrithR; rm!%h‘iéGraﬁ%i due is purified by
chromatography (DCMEtOH 9: 1). 37 ng (0.09 mol,

obt 21??2’8“‘% AP f}%f%t%{/g%&ef’gé%g{ﬁ[ef.&@ |Olrf3d§ct7 5i?m |
l(_Dm’ EH)O,S 218’8% %SP’BTﬁfreg%ré%(ﬁEPﬁ{anZQ( 316 -(er'nb 16. 04

H,3.03 (s, 3H), 1.18 (m 9H). MsS: 428 (ES). Exanple
1.23) Production of

RS) - S- {5- br ono- 4- 2hdrox-1 2- dinmethyl pro
E(paym%)l;rh %ﬁ)] lglpgp{:tpmtjqbi}(Ré'g-&f[zt-}( 5- bromo-4 [%IIR 2R)-(2- hydroxyy-l-p
am no) - 2- met hoxyphenyl ] - S- net hyl sul foximde ' H NWR
n(eﬂmpyﬁarﬁﬁm!pyrlrﬁldlrﬁ—}y& ahfing)phenyl HV,S-Bindithylssulfoximjide
7.64 (m | H, 7.15 40 (m 1 H), 5.97 (d, 1 H, 4.81
(s, 1 H, 419(m1H) 4.06 (m 1 H), 3.87 (s, 3H),
3.15 (s, 3H), 1.15 (m 9H). Ms: 458(ES). 52 0

\\ //

Q k
%N/:\;/OH
H =
Br -

'H-NMR (DMSO): 9.73 (s, 1H), 8.11 (s, H), 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



Exanpl e 1.24) Production of

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

nmet hyl propoxy] pyri m di n-2-yl } am no) - 2- net hoxyphenyl ] -S
-methyl sulfoximde Br OH 220 ng (1.1 nmol) of

(RS) - S- (4-am no- 2- net hoxyphesrgyl )-S-net hyl sul foxi m de
and 280 ng (1.0 nmol) of

(2R, 3R) - 3-[ (5- br onp- 2- chl or opyri m di n-4-yl ) oxy] - but an-
2- ol Elyafts10 M A f GRS B Ehahe! ATE19%iDEed With 0.28 ni
of a 4N solution of HCL in di oxane and stirred under

refl verni g is mxed wwth I m of a solution
of n?%n{?anollrrgtﬁgﬁg (9:1) and stirred under reflux

for another 5 days. .Ihe,batch is concentrated by
evapgfagﬁngn, al%%e‘?%ffe{gfégi due is purified by

chr opat ogr aphy. ethanol 8. 2). 36 ng (0.1 mol,
corr g’di ng ltlgggg/”o“@f theory) of the product is
obtained. 'HNWR (DMSO: 9.81 (s, 1H), 8.32 (m 2H),
7. 71T¢mperatpye: Roopgtemperaiyyy 5. 25 (m 1H), 4.95 (br,
1H, 4.18 (m 1H), 3.91 (s, 3H, 3.83 (m 1H), 3.15
(s, BHjinmin:25 5m5; Diagjereomer @ (Exgmdedl.29M5: 445 (ES). 53
Exanpl e 1.25) Production of

(RS) - S-[ 4- ({ 5-2yDiastardohier 2IRExdn2plo ¥ 30pxy - | -

nmet hyl propyl ) am no] pyri m di n-2-yl }

am no) - 2- met hoxyphenyl ] -S-met hyl  sul f oxi m de

Example 1.31) Production of (RS)-S-[4-({S-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino] pyrimidin-2-yl}amino)phenyl]-/V-(ethoxycarbonyl)-

S-methyl sulfoximide

OJ
0 N—<
\\S//

~ o)
HN

A

N~ N -

N
H
Br OH

600 mg (2.48 mmol) of RS)-S-(4-aminophenyl)-N-(ethoxycarbonyl)-
S-methy! 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



HN Br OHi HNWR (DVBO): 9.37 (s, 1 H, 8.43 (m 1 H),
8.02 (s, 1 H, 7270 (m 1 H, 7.2140 (m | H, 5.98
(d, I H, 5.01 (d, I H, 4.20 (m 1H), 4.07 (s, | H,
3.87 (s, 3H, 3.75 (m 1H), 3.14 (s, 3H, 1.15 (d,
3H),1.07 (d, 3H). M5 444 ( . The di ast er eoner

m xture that is obtained is Tleaved into pure

di astereoners by neans of preparatory HPLC. Col unm:

add 0152 InflavE a AN dflRion o?ﬂ‘m‘iﬁ"d%xd@ 88 gatéh @Qtlﬂ@l %r@@rﬂbﬁrs af¥%60°C

= Hexane, B = et hanol Flow 80 mM/mn G adi ent

ahémeh@&ﬁ&néae/aﬁy &%ﬁ&?rme%%ﬁl% Riack II ﬂ%}w e:
oner

Room tenperature RT in mn: ster

%@l‘&?} é%%%? ¥ |2£' rﬁé ?loﬁﬁ{]m%l (cgtxréasggnf ing tozs%)% of
tt(eoq)) oistlle 21 Bl0BfRied [ ¢ 1R 2R) - (2- hydroxy-|

'"H-NMR (DMSO): 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)amino]pyrimidin-2-yl}amino)phenyl]-/V-(ethoxycarbonyl)-

S-methyl sulfoximide

OJ

\\ //

-
HN

N\N =

|
%”/YOH

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, 6H).



met hyl propyl ) am no] pyri m di n-2-yl }

am no) phenyl ]-N, S-di net hyl -sul foximde HN N"~N / N
j~OH Br H'"HNWR (DMBO): 9.73 (s, 1H), 8.11 (s, 1H),
7.96 (m 2H), 7.65 (m 2H), 6.14 (d, |IH), 5.01 (d,
1H),4.10 (m 1H), 3.79 (n1 57 , 3.05 (s, 3H), 2.46
(s, 3H), 1.25 (d, 3H), (d, SFD M5: 428 (ES) The
di ast er eoner m xture that is obtained is cleaved into

Emﬁﬂﬂqrﬁ ) af.&m.oagi_@.sm(-[(ﬁemooi {%mpﬁgetwowc

pak Al Length x 4.6 mm 55

I B Dl ke i

ﬁg}i’sul txli'ﬁ]?d Room t enper at ur e

OJ

\\ //

QW

N\N _/\

|

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



RT in mn: 25.45; Diastereoner 1 (Exanple 1.29)
29.32; Diastereoner 2 (Exanple 1.30) 0 Exanple 1.31)
Producti on of

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

di met hyl propyl ) am no] 5

pyri m di n-2-yl } am no) phenyl ] 8N— (et hoxycar bonyl ) -
S-methyl sulfoximde HN N"~N N H Br OH 600 ng (2.48
mrol ) of (RS)-S-(4-am nophenyl)-N-(ethgxycarbonyl)

S-met hyl sul foxinide and 610 ng (207 ) of
(R)-3-[(5-brono-2-chl oropyrl m di n-
yl ) am no] - 2- met hyl - but an- cﬂ’\ m of acetonitrile

are mxed with 0.52 nl o
solution of HCl in dio
A0

ts 56and 0.52 m of a 4N
The™~batch is stirred for

24 hours at 60C and t pncentrated by evaporati on.
The remai ni ng reS|d I SXplrified by chromatography

(DCM Et OH 8 : (S/YE{;TQ (1.30 mol, corresponding to
53% of theory) of Nprodpe?\l\s obt ai ned.

S)\ /\/OH

Br =

'H-NMR (DMSO): 9.91 (s, 1H), 8.17 (s, 1H), 7.95 (m, 2H), 7.78 (m, 2H), 6.08 (d,
IH), 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-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino] pyrimidin-2-yl}amino)phenyl]-N-(ethoxycarbonyl)-

S-ethyl sulfoximide

o_/

\\ //

HNQ l

Br



'H NVR (DMSO): 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). Exanple 1.32)
Producti on of

(RS)-S-[4-({5-brono-4-[ (1R ?55) (2- hydr oxy- | -

met hyl propyl ) am i no]

pyrim di n-2-yl }am no) phenyl ] - N (et hoxycar bonyl ) -
S-methyl sulfoximde HNO Yl '- OH "HBr 'HNW
(DMSO): 9.88 (s, 1 H), 8.13 (s, 1 H, 798(m 2H) ,

’ 79‘14 ?h@%*ﬁem@&fségs Jilé{ ), 8s (i51Hk§317 ()gﬁm 2(}*[9 7,73 &Pzrﬁghw d,
e B e LI ety o

(et hoxynmet hyl ) propyl ] am n o} pyrimdin-2-yl)am noj
phenyl } - N- (et hoxycar bonyl )- S-ethyl sul foximde HN

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

S-ethyl sulfoximide

OJ

\\ //

QW

| :

Br =

'H-NMR (DMSO): 9.92 (s, 1H), 8.13 (s, IH), 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).



N-(}|IIHBr=H-NI\/R(DI\/SO) 9.92 (s, 1H), 817(3
1H), 9 (m 2H, 7.70 (m 2H), 6.08 (d, N - N
1\I , 5.12 (m | H, 4.20 (m 1H), 400(mIH),
3.89 (m 2H), 3.50 (m 4H), 3.28 (s, 3H), 1.08 (m
9H). Exanple 1.34) Product i6§n of
(RS)-S-{4-[(5-Dbrom-4-{[(1R"ZR) - 2- hydroxy-I -

(et hoxymet hyl ) propyl] am i no}pyri m di n-2-yl)amn no]

E%}ﬁﬁlbé' ﬂg@*@%ﬁhgﬁfm@@m[) {ﬁbl‘ﬂ?ﬁdﬂjml{h%gi‘mydﬁz-58 .S

afgleppifoy fmborbgrimpbihieyife ,,&?0;%%@,%,3“{;]8 ,‘ "5.95 (m

N:-J’('_Qlioxycargoéyqi-s-m'_gthyl suﬁoyugnlde 3H), 3.27 (s, 3H),

O

\\ // o\,

Qc
HN
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K%\ S __oH
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H
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'H-NMR (DMSO): 9.98 (s, 1H), 8.18 (s, IH), 7.75 (m, 3H), 6.22 (d, 1H), 4.05 (m,
1H), 3.88 (q, 2H), 3.39 (s, 3H), 2.57 (s, 3H), 1.15 (m, 12H).

MS: 514 (ES).

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

N-(ethoxycarbonyl)-S-methyl sulfoximide




1.10 (m 6H). Exanple 1.35) Production of
(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-

di met hyl pr opyl ) ami no]

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

S-ethyl sulfoximde S. 0 HNOH Br 59 ' H NWR (DMSO):

9.89 (s, 1 H, 814 (s, 1 H) 7.99 (m 2H), 7.72 (m

2H), 6.13 (d, 1 H), 4.84 (s, 1 H, 409 (m 1 H, 3.90
(m ZENMR (151413@; 9.8%4s, 1), 851 3(®) 1HYD 9 (MR 683 1d,361),4.04 (m,

Product| on of
%g]qoig[fﬂ)( %2 51%?)43&)((}'33'6,;"9_.31_ gsr ?’Mﬁﬁ@@(d,‘ 3H), 1.08 (m, 6H).

am no) phenyl] N-(et hoxycar bonyl )- S-ethyl sul foxim de
HN NI - ~N Br " HNWR (DVMBO): 9.92 (s, 1 H), 8.13

et o f&o@ﬁ’m-s;w?s AAURR A

H, 1.23 (d, 3H), 1.
1- methylpropoxy]pyrlm|d|n-2-yl}amln%phenyl]-N-(ethoxycarbonyl)—

S-ethyl sulfoximide

OJ

\\ //

HNQ l
% S

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, [H), 7.99 (m, 2H), 7.78 (m, 2H), 5.22

(m, 1H), 4.91 (d, 1H), 3.88 (m, 3H), 3.53 (q, 2H), 1.30 (d, 3H), 1.10 (m, 9H).



Exanpl e 1.37) Production of
(RS)-S-[4-({5-brom-4-[(R)-(2-hydroxy-1, 2-

di met hyl propyl ) am no] pyri m di n- 2-yl } am no) - 2- met hyl phe
nyl]- N-(ethoxycarbonyl)- S—msthyl sul foximde HN N N N
HOHBr 'HNW (DVBO: 9.98,(s, 1H), 8.18 (s, 1H),
7.75 (m 3H), 6.22 (d, 1H) ZOS(m 1 H), 3.88 (q,
2H), 3.39 (s, 3H), 2.57 (s, 3H, 1.15 (m 12H). WM&

E(&%{é ((Eﬁ?ﬂ? (E??igiri? rr%f Z&% sﬁaqg&ﬁdxﬁmqtm 2R)- 2 -hydroxy-

I qﬁétﬂ%pg‘? lﬂﬁgi ﬁy?%‘%mﬁ%y l}ﬁmmot) P]h(ingH )Sft]hoxycarbonyl)-
%étﬁ&ﬂ%ﬂ EF”V' )-S-methyl sulfoximde O ONHN S *, ~

o_/
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N\N =

|
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Br =

'H-NMR (DMSO0): 10.24 (s, 1H), 8.45 (s, IH), 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)amino]pyrimidin-2-

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



Br OH 61 '"H NVR (DMSO: 9.88 (s, 1H), 8.13 (s, 1H),
7.79 (m 3H), 6.33 (d, IH,4.04 (m 1H), 3.90 (g, 2H),
3.82 (m 1H), 3.30 (s, 3H), 2.62 (s, 3H, 1.22 (d,
3H), 1.08 (m 6H). Exanple 1. 39) Producti on of
(RS)-S-[4-({5-bromo-4-[ (1R ZR) - 2- hydr oxy-

1- met hyl pr opoxy]

pyrim di n-2-yl }am no) phenyl ] - N- (et hoxycar bonyl ) -
S-ethyl sulfoximde i HNOH Yo QuBr = 128 ng (0.51
mol ) of (RS)-S-(4-am nophenyl)-W(ethoxycarbonyl)
S-et hyl sul foxi m de and 156 53 mol )

of (2R, 3R) - 3-[ (5- brono- 2-c pyri m di n-
4-yl)oxy]-butan-2-ol i 3 acetonitrile are m xed
with 0.12 m of a 4N soPuti on of HCLl in dioxane. The
batch is stirred for 2 s at 60C. The solvent is
renoved, and the redfdueNs parified by

chr omat ogr aphy (DCI\/!EIO—| 5: R). nmg (0.09 mol ,
corresponding to 17% o the product is
obt ai ned. ' H NVR ( DVSO) ; 1 H, 8.45 (s, 1
H, 7.99 (m 2H), 7.78 o (m IH), 4.91 (d,
IH, 3.88 (m 3H), 3.53 (q, 2H), 30 ( 3H), 1.10
(m 9H). 62

1.65 g (3.30 mmol) of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-

dimethylpropyl)amino]pyrimidin-2-yl }amino)pheny!]-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;SQ,), 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 1.40) Production of

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

1- met hyl propoxy]

pyri m di n-2-yl }am no) phenyl ] - N- (et hoxycar bonyl ) -
S-nmet hyl sul foxi m de HN Br g4H NMR (DVBO): 10.24 (s,
1H), 8.45 (s, 1H), 7.97 (m ‘21 7.85 (m 2H), 5.22
(m 1H), 4.91 (d, 1H), 390(m 3H), 3.43 (s, 3H),
1. 30ri66: 3H), gbdim{im 6H). Method D Exanples
1.41/1.42) Production and separati on into the

di as rs ) 4-
5- br%fref‘nrg?e {'n[a( )Igécﬁa{tﬁqé/%g/ 1, d| nmet hyl propyl ) am no] pyr

imd I henyl S—mathl sul f oxi m de
(Exa%qleétoﬁy }"’(22%% NyH] Br OH )1/ 65 g (3.30 mol) of
(RS) - S— r onp- 4- R-(2-hydrox -1, 2-

di mel #Y eﬁ?té‘%yll? WH}PB{? i di n-2-yl i/

am no phenyl N- (et hoxycarb S— met hyl sul f oxi m de
i n 6RT ipmips &%%Pstﬁr@omeké&lgwmweigtli m (6.69 mol)

of a 0.35 nol ar so_I ution of NaOEt in ethanol and
stirred under ¥k Digstexgpmsr B oxampledel2hat ch i s

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)

\\//
O )
N \N

Br OH

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

Method A.




stirred overnight at roomtenperature and then added
to a saturated NaCl solution. It is extracted wth
ethyl acetate, and the conbi ned organi c phases are
dried (Na2SO4), filtered and concentrated by
evaporation. The remai ni ng r6%3| due is purified by
chromat ography (DCM EtOH 9 1). 0.95 g (2.22 mol ,
corresponding to 67% of theory) of the product is
obt airRediasterthBefdtt iCdaveinto fe ala‘éteFeohféfs Byomtdeee of
Exanple 1.3 from Process Variant 1, Method A The
pFipaaidey BPIer m xture is cleaved into the diastereoners
by nmeans of preparatory HPLC. Columm: Chiral pak Q1 20
LengthD El uants: A = Hexane + 0.1 %
E%luin Tet haﬁ@%r%%i&i’ﬁzvgnn% mM/mn Gadient:
Isocratl 15% B Detector: UV 300 nm Tenperature:

Roon{*?'éﬁtllbéluat WO RO M n: 29 4: Diastereorrer 1
(Exanple 1.41) 37.1; Diastereoner 2 (Exanmple 1.42) O

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

sulfoximide



Simlarly produced are: Exanples 1.43/1.44) Production
and separation into the diastereoners of (RS)-S-[4- ({
5-brono-4-[ (1R, 2R) - ( 2- hydr oxy- 1 - met hyl propyl ) am no]
pyrimdin-2 yl} am no)phenyl]-S-nmethyl sulfoximde
(Exanple 1.2) HN The anal ytigcal data are simlar to

those of Exanple 1.2 from Process Variant 1, Method A

65 0 The diastereoner mxture is cleaved into the

di astreNaeREDNMSD): 9BANS 1H), 8.1 ah o Ym 7 760mUPMY, 6.05 (d,
Chi r al pak 238)9 Lengfh ?( ID:@glg? X 55.8 n)TCn Igl@gant s): A(\)S S

QE DI NG PN RS W .,

laggg% ture: Roomtenperature RT in mn: 44.6;

D aStereonmer 1 (Exanple 1.43) 57.3; Diastereoner 2
(Exanpl e 1.44) Exanple 1.45) Production of
(RS)-S-{4-[(5-brono-4-{[ (1R, 2R) - 2- hydr oxy- | -

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)-propyllamino} pyrimidin-2-yl)amino] phenyl}-S-ethyl sulfoximide
O\\ //NH
O
HN
0]

N

N~ SN y



(met hoxymnet hyl ) - propyl] am no) pyrimdin-2-yl)am noj
phenyl }-S-nethyl sulfoximde HNfO '~ SOH N Br H 66
HNW (DVMVSO): 9.77 (s, | H, 814 (s, 1 H, 7.92 (m
2H), 7.76 (m 2H), 6.05 (d, 1H), 5.12 (br,1H), 4.20

(m 1H), 3.98 (m 2H), 3.49 ﬁ_ﬂq 2H), 3.29 (s, 3H),
3.02 (s, 3H, 1.19 (d, 3H). e di astereoner m xture
is cleaved into the diastereoners by neans of

AHAVUPIRY(DNESO): 908! (8niH), &l (2l Agl7. A2 OHb, 7 , €05 (d,
IpE):epZQO I>€<’1|Ry5(0. 8 mm El u(ant s): Heiane?et ha(nol Hg’o :dglg’%ﬁ 805 (d

1iEHowvi 1 8041 Pl)mt. {J 9;@(1;{1 1PBL£9F ah, 2053 .36 n /W), TSOREREY W65 (g, 2m1),

Room t enper a
1.07 (m, 6H).

The diastereomer mixture is cleaved into the diastereomers by mears 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)

33.1: Diastereomer 2 (Example 1.50)



RT in mn: 47.55: Diastereoner 1 (Exanple 1.46)

61.02: D astereoner 2 (Exanple 1.47) 0 Exanple 1.48)
Producti on of

(RS)-S-{4-[(5-brom-4-{[ (1R 2R) - 2- hydr oxy- |

(et hoxymet hyl ) - propyl ] am ngépyri m di n- 2-yl ) am no] phen
yl }-S-ethyl sul foximde HN HBr 67 ' H NVR (DVSO):
9.78 (s, 1H), 8.14 (s, I H, 7.94 (m 2H), 7.70 (m

Egah%;}le? ﬂ% du%,tioéx'g)f’((R@-gﬂf4!(?5§bgoéﬁ% 4] f‘lﬂl}_ﬁe)(-gllaﬁhr?&qy-
-ereé%wgwnyﬁ?é"qw% 03 ane rﬁv”ﬁi-g??g Kygsuffoximide

preparatory HPLC. Col um: Chi raI cel Q) 20.t O Length x

ID: 290 x 50.8 nm El uants: 2ueN ethanol 80 : 20

Flow. 80 ml/mn Detector: ﬂ\qm Tenper at ure: Room
i as

tenperature RT in mn: 45 ereomer 1 (Exanple
1. 49)

'H-NMR (DMSO): 9.71 (s, 1H), 8.11 (s, 1H), 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

Lengthx 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)



53.1 : Diastereoner 2 (Exanple 1.50) 0 68 Exanple
1.51) Production of

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

1- met hyl propyl ) am no] pyri m di n-2-yl } am no) phenyl ] - S- et
hyl sulfoximde HN N''~N O N Il H Br =1 HNW
(DMBO): 9.71 (s, I H, 811 (s, 1 H, 7.90 (m 2H,
7.71 (m 2H), 6.13 (d, 114), 5.01 (d, 1H),4.08 (m
IH), 3.93 (s, |43H)aDﬁstZ?éoH&2l(ﬁ(am§leq353§qa 2H), 1.22
(d, 3H), 1.10 (m 6H). The diastereomelf mxture is
cl eaved into the diastereoners by neans of
preparatory HPLC. Col umm: Chi racel Q) 20p. Length x

Dﬁlé) egP.S%) ?lod(ﬁlc ion } &&[}tés [4-&5 bromo-4- (R)-?Z-llly((l)/lgo%;ﬂ- B:

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

\\ //

. Bep
2,

Br OH

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

b

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 20p

Length x ID: 250 x 60 mm

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

Temperature: Room temperature



Flow 80 m/mn Gadient: Isocratic 15% B Detector:
UV 300 nm Tenperature: Roomtenperature RT in mn:
34.0 : Diastereoner 1 (Exanple 1.52) 69 43.7:

D astereoner 2 (Exanple 1.53) 0 Exanple 1.54)

Producti on of

(RS) - S [ 4- ({5- bromo- 4- [ (R) - (3- hydr oxy- 1, 2

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

hyl Ryl; N 9. 74 (s, 1 H),
vl Sﬁ’?éﬁ ﬁfihm %ﬁ lﬂastg‘e‘on}éﬂ@ﬁxz{@%ﬁ% e g s % H)1

, 4.84 & 3. 06
|(_I)q, 2H) , (1315 1§’%g&r eljc? @ﬁanﬁfeoﬁer)sm xture is

cl eaved into the di astereoners by neans of S
pr epar atory HPLC CoI urm Chi raI pak AD 20 Length X

I D 250 X / 2- Pr opanol 20
Exatonle 165) I00AME 4R of (RS)-5-[4-(1 5 Dromo-&-[(B)-0-hydroxy-1.5-

dimethylpropyl)amino]pyrimidin-2-yl} amino)-2-methylphenyl]-

S-methyl sulfoximide

NH
NV,

QS\
HN

N~ SN

e

Br

'H-NMR (DMSO): 9.63 (s, 1H), 8.11 (s, [ H), 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 20p

Length x ID: 250 x 50.8 mm

Eluants: A = Hexane, B = Ethanol

Flow: 80 ml/min

Gradient: Isocratic 15% B



Detector: UV 280 nm Tenperature: Room tenperature 70
RT in mn: 222.2 : Diastereoner 1 (Exanple 1.55)
249.8: D astereoner 2 (Exanple 1.56) Exanple 1.57)
Producti on 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) - 2- met hyl phenyl ] S-nethyl sul foxim de HN OH Br

'H'\We&t%@ 'U9368nks, 1H), 8.11 (s, 1H), 7.81
m2H), 7.63 (m 11-1), 6.08 (d, 1H), 4.88 (s, 1H),

(
4, Oﬁéfgﬁe(ﬁge lfBichfperfid . 2.67 (s, 3K, 12 (m o).

| ast ereoner m xture is cl eaved

h C.
ool (BT eﬂlﬂf‘iﬁ? ’?%‘ Syl LBl RSEE0 5 20 6
B uants: A = 'ﬁz(s%?%ias?eriorﬁgrh?w}ample ?\gf9) 80 m/mn

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

'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




G adient: Isocratic 15% B 71 Detector: UV 300 run
Tenperature: Roomtenperature RT in mn: 18.96;

D astereoner 1 (Exanple 1.58) 21.56; D astereoner 2
(Exanpl e 1.59) Exanple 1.60) Production of
(RS)-S-[4-({5-brom-4-[ (1R ) (2 hydr oxy-

1- et hyl propyl ) am no] pyrim 2-yl}

am no) - 2- met hyl phenyl ] S-net hyI sul foximde HN Br 0 CH

1H '\Mﬁaﬁ@'\/so) A9H€>%ax{e5h01%thA8B Jéthén%i 1H, 7.82 (m
7.66 (m 1 H), 775,02 (d, 1H), 4. 04

3.80 303(s 3H) 2.65 (s, 3H),

1. 22%}(_)03’ ﬁq}niﬂ; !d 3H). The di astereoner m xture
is c ve |nt tereonmers by neans of
prepéf%f 6’Ey HP S&‘”a %ﬁﬁ Chiral pak AD 204 Length x
ID: 250 x 50.8 nm 72

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

\\ //

Q b
® %"A

Br

28 mg (0.056 mmol) of (RS)-S-[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 0.32 ml (0.113 mmol) of a 0.35
molar solution of NaOEt 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



El uants: A: Hexane + 0.1 % DEA, B: Ethanol Flow 80
mM/mn Gadient: Isocratic 2598 Detector: UV 280 nm
Tenperature: Roomtenperature RT in min: 104,

D astereoner 1 (Exanple 1.61) 124, D astereoner 2
(Exanple 1.62) Exanpl e 1. gg) Production of
(RS)-S-{4-[(5-Dbrono-4-ethoxypyrimdin-2

yl ) am no] phenyl }-S-et hyl sul foximde HN Br 28 ngy

ardboflodhuata |b} e@iporatlon The remaining re51due is purified by chromatography
(RS) S-[4-({5-bronmo-4-[ (1R 2R)-2- hydr oxy-

e L B R KB B Syt 1 oLl

| Qsjl}tale f ethanol is mxed with 032 m (0.113
P ci)'% 8°0.35 nolar solution of NaCEt in et hanol

gyﬁrﬁtwg‘?ﬁgﬁtl%ﬁ&owgéﬁg‘% ur%“gg ﬁgg("i&’(sj%@d‘*'@

to a saturated NaC sol uti on. is extracted with
(e2hyi3. Bcet de3 04 (i 2Hhel é‘bﬁbﬁﬁédl U @Aty phases are
dried (Na2SO4), filtered 73 and concentrated by
evapMISaBtBSOGES)-The remai ning residue is purified by
chr omat ogr aphy
Example 1.64) Production of (RS)-N-(ethoxycarbonyl)-S-(4-{[5-iodo-4-(prop-

2-in-1-ylamine)pyrimidin-2-yljamino}phenyl)-S-methyl sulfoximide

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)-S-(4-aminophenyl)-N-(ethoxycarbonyl)-
S-methyl sulfoximide in 7 ml of acetonitrile are mixed with 0.6 ml of a 4N solution of
HCI 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.




(DCMEtOH 85 : 15). 9 ng (0.023 mmol, corresponding to
42% of theory) of the product is obtained. 'H NWR
(DVMSO): 10.17 (s, 1H), 8.45 (s, 1H), 7.94 (m 2H),

7.78 (m 2H), 4.49 (q, 2H), 3.98 (s, 1 H), 3.07 (q,

2H), 1.40 (tr, 3H), 1.04 (tr743H). M5: 385 (ES).

Exanpl e 1.64) Production of

(RS) - N- (et hoxycarbonyl )-S-(4-{[5-iodo-4-(prop

2- i ndgEnmRng /1.

2.1 n iy de'”('[mé NOEPQ'& NHg- &'éd(? }@%J@?%@’b@)ﬁ §TREDYH), 7.59

(ﬁ@éﬁg'ﬂf d%@??@@%ﬁ)dﬁ H3 f‘s Xi{ 3, 3P18%E, AH) 1o &, 3R e

(RS) v& Zﬁénophenyl ) - N- (et hoxycar bonyl ) S-net hyl
squOX|m |n7n1 of acetonitrile are mxed with 0.6
m of a 4N solution of HCl in dioxane and | nl of
vvater The batch is stirred for 24 hours at 50C. The
olvent _is drawn off, and the renmini n& residue is

Eaampﬂq E6Sh¥reductnm eb@SipYi{ethoxpranhoay)§-{4-[(H{®419 ny
56 mmol, corresponding to 54% of theory) of the
(M@methsl)amaﬁhmhuomlmmmlol\mt(olwﬁ@dmmyll9 (s, 1H),
8.30 (s, 1H, 8.05 (m 2H), 7.81 (m 2H), 7.59 (br,
aﬁbq]pheriﬂ}-.ﬁ-ahetﬁﬂ)sulf&iﬁﬁd«(q, 2H), 3.43 (s, 3H), 3.18
(br, 1H),1.20 (tr, 3H. M. 500 (ES).

o)

o N—LL_
N/ o}

Ol
HN

'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 (tr, 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



0 Exanple 1.65) Production of

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

(hydr oxymet hyl ) - 2- net hyl propyl ]

am no}-5-i odopyrimdin-2-yl) am no] phenyl}-S- et hyl
sul foximde O ONO Sl1- 11 HN H'HNW (DMSO: 9.81
(s, 1H, 822 (s, | H, 7.98 (m 2H. 7.78 (m 2H).
5.89 (d, 1 H), 4.85 (tr 1 H, 4.04 (m 111), 3.92
(g, 2H), 3.65 (m | H, 3.56 (m NHH), 3.41 (s, 3H),
2.02 (m 1H, 110 (tr, 3H), O0Nd5 (dd, 614). Ms: 548
(ES) Exarrpl e 1. 66) Pr oduct4 N

nmet hyl ) - 2-

8 m di n- 2-yl ) am no] phenyl }
-S-net hyl sul f oxi m de H'HNW (DVBO: 9.68 (s, 1
H, 8.21 (s,1 H, 7.92/Um ZQ/7 75 (m 2H), 5.87 (d,
1|—|),4.86(tr,1|—|)E (mT2H), 3.66 (m 1 H),
3.55(m 1 H, 3.01 , Z.02 1 H, 0.94 (m
o) P N/\/ém
|

'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-({S-bromo-4-[(1R,2R)-(2-hydroxy-1-
methylpropyl)amino]pyrimidin-2-yl}amino)-2-fluorophenyl]-

N-(ethoxycarbonyl)-S-methyl sulfoximide

\\ //

Q\
HN

N\N -

| :

Br =



Exanpl e 1.67) Production of

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

nmet hyl propyl ) am no] pyri m di n-2-yl }am no) - 2-f | uor opheny
I1- N-(ethoxycarbonyl)-S-nmethyl sulfoximde \S O~
/OH YI HHN N --":" Nj~(]—|76N Br = 76 1 H NWR
(DMBO): 10.08 (s, | H, 8.18 (s, I H, 802 (m | H,
7.68 (m 2H), 6.27 (d, IH), 5.03 (br, IH, 4.08 (m

1 le y B 8, ) J . s /11 s V.
(EI) 0y R((nncl)\gﬂ?ﬂmloesﬁb( 1%8% 11@ é%zg; 1I3T|)7683(n12éH)627

£ra9usds oo, o), 4.08 (m, 1H),
((Rg? St gd?({5) 4.08 (m, 1F f(3F§)8(fn 2H)d379(m [H), 3.48 (s, 3H), 121 @,

_ yl ) am no] pyrlmd|n2yl}
32%"}324)9_ - Wgor ophenyl]- N-(ethoxycarbonyl)-S-net hyl

Ul Q. Bod %),

Example 1.68) Production of (RS)-S-[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-triflucromethylphenyl]-

N-(ethoxycarbonyl)-S-methyl sulfoximide



OINA ,S-~~OdBr "HNW (DVvSO): 10.12 (s, 1 H),
8.17 (s, 1 H, 802 (m 1 H, 7.73 (m | H, 7.63 (m
I H, 6.26 (d, I H, 4.08 (m 1 H), 3.8 (m 2H), 3.42
(s, 3H, 1.11 (m 12H). Ms: 518 (ES). Exanple 1.69)

Producti on of ”

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

di met hyl propyl ) am no] pyri m di n-2-yl }am no)-2-trifluoro
met hyl phenyl ] - N- (et hoxycarbonyl)-S-net hyl sul foxim de
77 ONHNOH O Br "HNW (DVvSO : 10.21 (s, 1H), 8.65
(s, 1H, 8.19 (s, 1H), 8.05 (s, &), 6.18 (d, 1 H),
4.90 (br, 1 H, 4.05(m 1 H, 3//89 (q, 2H), 3.40 (s,
3H), 1.12 (m 12H). 0\\//N o

S\ >

F

F
F

NT SN =
N
A

Br

HN

'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).



M5: 568 (ES). I* 78 Process Variant 2 (R3)m (R3)m H2N
X R (RBAmME (R MO 11 S INR5 Substituents R,
R2, R3, R4, R5, Q and m have the nmeaning that is
indicated in general formula (n. 79

78
Process Variant 2
(R%m
(Rdm
SN
s H R
Ci @' \Rs \N
)\ HN /l\
w NN - w NN
Z X _—
| X
R R? R éz
3
(R3%m - (RHm 5
\g/ [l
H \Rs S\Rs
\N H\N

N’/LbN N//L>

m_‘g\:
A
<

Substituents R', R?, R, R, R’, Q, and m have the meaning that is indicated in

general formula ().



Met hod A Exanple 2.0) Production of
(RS)-S-(4-{[5-brono-4-(isopropyl am no) pyri m di n- 2-

yl ] am no) phenyl)-S-nethyl sul foximde HN Br 185 ng
(0.50 mmol ) of (RS)-5-brono-N4-isopropyl - N2-[ 4- (et hyl
sul finyl)phenyl]-pyrim dine- ,?94 diamne in | m of DCM
is mxed wwth 40 ng (0.55 nmol) of sodium azide. The
batch is slowy mxed with 0.13 m of concentrated
Methb@a ¢ acid at OC and then heated to 45C. After 16
hours, the batch is cooled to room tenperature m xed

E’Mahﬂ)l@Z m P?{n1 Moh‘%@&k@%?ﬁ-g@%r gop@ éﬁ mo r?rlel}n ||1-2-

acetate. conb ni C S ar

Eﬁg@ Q centrat ed by evaporat| on.
Yﬁl e rgﬁaenﬁ'lfl)&h%@gaﬁ@gf@ (gurlfl ed by chromat ography
(DCM Et OH 9: 1) 38 ng (0.10 mmol, corresponding to
20% of theory) of the product is obt ai ned. ' H NMVR
(DMSO): 9.70 (s, 1H), 8.08 (s, IH), 7.90 (d, 2H), 7.77
(d, 2H), 6.62 (d, 1H, 4.35 ( MHi), 3.99 (s, 1 H),
3.03 (s, 3H), 1.29 (d, 6H). : 4 (ES). 80 Method B
Exanpl e 2.1) Production of
(RS)-S-[4-({5-bromo-4-[(R
met hyl et hyl ) am no] pyruh1N -yl }am no) phenyl ] - S- net hy
[ -N-[2- (trinmethylsilyl)ethylsulfonyl] sulfoximde
N™ SN

' h

185 mg (0.50 mmol) of (RS)-S-bromo-N4-isopropy1-N2-[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 m! 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 ethy] acetate.
The combined organic phases are dried (Na,SO,), filtered and concentrated by
evaporation. The remaining residue is purified by chromatography (DCM/EtOH 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).



\\ ,-Si /ONHS" \\// 0SS HN 50 ng (0.13 nmol) of
(R)-2-[5-brono-2-{(RS)-4-net hyl sul finyl -phenyl am no} -
pyrim di n-4-yl am no] -propan-1-ol in 3 m of
acetonitrile is mxed with a spatula tip full of
CuPF6[ CH3CN] 4 (about 0.05 eqyy valent) and stirred for
30 mnutes at room tenperature. The m xture is cool ed
in an ice bath, mxed with 55 ng (0.13 mmol) of [N
Methéd Bi et hyl si |l yl ) et hanesul fonyl )i m no] phenyl i odi nane
, and stirred for 4 hours at room tenperature. 'S

ERSRIPRCE P2t ol H*éfﬁéﬁes'ﬁéﬁg“‘" §3108- 'h%d@%%ﬂ aoﬁ' i
ridpiEn b Il AP ARSPHATR M 3 hour

re. xture is evaporated to the
“&Wetgflg']llyé)eer%ﬁﬂﬁ{ @ﬁ?‘ﬂ&ﬁf'm g residue is purified by
chr omat ogr aphy. 20 ng of
(RS)-S-[4-({5-bronmp-4-[(R)-(2- Bydroxy\-l,-rrethyl et hyl ) am
i no] pyrimdin-2 81 N NG
yl }am no) phenyl ] - S- net hyl - N [ 1\|er met hyl silyl)ethyl su
| fonyl]sulfoximde with a ting point of 194-197C
is obtained. | H NVR (ZKA ™92 (s, | H, 8.14 (s, 1

H, 8. 02 (d, 2H), oH). 6.48 (d, 1H), 4.90
(t. 1H), 4. 27 (m /53 (s, 3H), 3.52 (m 2H),
.95 (m 2H), 2"'
NI \N z
H)\”/\/OH
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
CuPFs[CH3CN]4 and with 22 mg (0.06 mmol) of [N-(2-(trimethylsilyl)ethanesulfonyl)-
imino]phenyliodinane 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-



0.95 (m 2H), 0.01 (s, 9H) . Ms: 564/566 (100% ES). O
Produced in a way that is simlar to the

above- nenti oned nethods A and B of Process Variant 2
are the follow ng conpounds: Exanple 1.0) Production
of (RS)-S-[4-({5-bronmo-4-[(Ry-(2-hydroxy-I-

nmet hyl et hyl ) am no] pyri m di n-2-yl } am no) phenyl ] - S- net hy
| sulfoximde O- ~NH S HNi Br /OH After the

ySasimo)sheal]-S\Bet Byl U - (tﬁn@ﬂ@aswﬂqetwmhfonf/1]su1fox1m1de with a
tetrabutyl ammoni um fl uoride anal ogously to Exanple

mleltﬁn (p%ﬁ)tG?W@’)@@ 1é6bt3—1ﬁ5d ahedron Lett. 2002, 43,
Jg. (0.02 mmol, corresponding to 70% of

Zhoon )\U\@p‘{ (bpgda_f&%’[ﬁst 11§, R @1 18980824, X5 PR F(d228), 6.48 (d,

Pr oductl on

1@}?%;9[9?&(}@){1 ROy, 35RO, 253 0Q) AW A B BN 1,22 4. 3m),

BTV SyTeL s N [2 (tri et hyl si 1yl et hyl sul fonyl ]

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-methyl sulfoximide
\\//
O )
N \N

V\H/\/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.



0 S/~ -~0 HN ' H-NWVR (DVBO): 9.98 (s, 1H), 8.83 (s,
1H), 8.32 (s, 1H), 7.88 (d, 2H), 7.71 (d, 2H), 7.59
(d, 2H), 7.44 (t, 2H), 7.23 (t 1 H, 3.53 (s, 3H
2.86-3.03 (m 2H), O0.82- 1 01 (m 2H), 0.00 (s, 9H)
M5: 582/584 (100% ES). qple 2.3) Production of
(RS)-S-(4-{[5-brono-4-(phenyl™am no) pyri m di n
2-yl]am no) phenyl)-S-nmethyl sulfoximde HN Br 83 1

FJﬂaﬁlliﬁ i.ngSQ)ducgiﬁﬁ of (71558-551%{[S%ﬂou%ghlﬂﬁimi@g&%ﬁﬁnmz-
Ay b i

(RS) - S—[4 ({4-[(2-fluoro-5-nethyl phenyl)am no] -
pyri m din-2-yl }am no) phenyl ] - SonethyP\Pk[Z-(trinethyls
ilyl)ethylsul fonyl]- sulfoxim S \

I\
O\\ //N 0

QS\
»8e
"H-NMR (DMSO): 9.98 (s, 1H), 8.83 (s, I H), 8.32 (s, 1H), 7.88 (d, 2H), 7.71 (d,
2H), 7.59 (d, 2H), 7.44 (1, 2H), 7.23 (t, 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-{[S-bromo-4-(phenylamino)pyrimidin-

2-ylJamino}phenyl)-S-methyl sulfoximide



0O 'SS , s\ CAS \0 O IHNWR (DVSO: 9.85 (s, 1H),
9.22 (s, 1H), 7.98 (d,2H), 7.88 (d, 1H), 7.76 (d,
2H), 7.63 (d, 1 H, 7.21 (m 1 H, 7.02 (m 1 H), 6.40
(m 1 H, 3.53 (s, 3H, 2.81-2.90 (m 2H), 0.87-1.00
(m 2H), 0.00 (s, 9H). Ms: 336 (100% ES). Exanple
2.5) Production of
(RS);H?-[4-({4-[(2-fIuor;—S-‘;rqetgg/l phgn?/l)arr}no] e 54
i VMR 2D .82 s, PHS, STHIEB 3Y (s, 3 HI) [ 078 65 (d,
(p)y'“I—I-NI\/R (:I:()I\/)S“(%@ 9. 6%5 ‘(l)sgr&lll-bcs 9@%8 (és [i% 8{:029)('?, >
.607(d8 ) ., ( . G , 7. m
n TSt S8 g TS iy -1

3H) .
372 W%g/gﬁ)(zo%%g)ﬂocess Variant 3 (R3)m

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
\S, -
\ i
Y72

"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, 9H).

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



OH H2N (R3)m (R3) m (R3) m 86 The substituents R, R2,
R3, R4, R5, Q and m have the neaning that is
indicated in 0 general formula (1). Y has the neaning
of hal ogen. Exanple 3.0) Production of

(RS)-S-[4- ({5-brono-4-[ (RS) -g41- hydr oxymet hyl

propyl ) sul fanyl ] pyri m di n-2-yl ) am no) phenyl ] - S- net hyl
sulfoximde HN S,,,',/OH 362 ng of
(RS)-S-{4-[(5-brono-4-chl oropyri m din-2-yl)am no] pheny
l}-S-methyl sulfoximde is dissolved in 1.5 m of

di met hyl formam de, m xed with Ogb yd of triethylam ne

and 320 ng of (RS}2-nercapto-but\-1-0ol and stirred
for 18 hours at room tenpgfs ~The m xture is
evaporated to the dry stat a vacuum and purified

by fl ash chronatograp%% dhchH or onet hane/ et hanol ) .
255 nmg of the product th a mnelt|/i ng point of
175-180C i s obtained.‘/@ﬁwa ( 10.18 (s, 1H),
8.39 (s, 1H), 7.91 (dN"2MN 7.8 2H), 5.13 (t,
H, 4.05 (s, IH), 4.00 ( I 4 (m | H, 3.63
(m I H, 3.03 (s, 3H X H) ,

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

MS: 372 (10%, ES).



1.69 (m I H, 1.00 (t, 3H). MS: 431/433 (95/100%
ES). Produced in a simlar way are the foll ow ng
exanpl es: 87 Exanple 3.1) Production of
(RS)-S-[4-({5-bromo-4-[(RS)- (1-nethyl-propyl) -

sul fanyl ] pyrimdin-2-yl}am n&) phenyl ] - S- net hyl

sul foximde Br Melting point:” 175-183C ' HH NMR ( DVSO) :
10.19 (s, 1H), 8.40 (s, 1H), 7.95 (d, 2H), 7.85 (d,
Pabless ¥alidn{s, 1 H, 3.97 (m 1 H), 3.03 (s, 3H), 1.76
(m 2H), 1.42 (d, 2H), 1.01 (t, 3H). Ms: 415/417
(90/100% ES). O Exanple 3.2) Production of (R9)m
(RS)-S-[4-({5-bronmo-4-[(RS)-(1-nethyl -2-oxo-pyopyl)
sul fanyl ] pyri m di n- 2- g4 am no) phenyl ] - S- et

sul foximde HN HN N S Br 0' H NWR (DW 0548,
(s, IgH). 8.44 (s, 1 s87 (s, 4H), H.82% 7 H),
3.06j\s, R N
HN /l\
NN

N7 SN

| - I
R1 R

(R3)m o0 ot (R3¥)m
NR 0
\Vv/ [l
S\RS S\RS
H\N H\N
N|)§N - N|)§N
Z
KKKOH k‘/kow
R’ R’
(R3)m (R®)m .
o Net O NR
\V/NR \v/
S
H R H
~ SN

)=
Y

z
)
z



3H), 2.26 (s, 3H), 1.52 (d, 3H). 88 MsS: 429/431
(90/100% ES). Exanple 3.3) Production of
(RS)-S-[4-({4-[(RS)-(1-acetyl propyl)sul fanyl]-5

br omopyri m di n- 2-yl } am no) phenyl ] - S- et hyl sul f oxi m de
S "HNWR (DVSO): 10.16 (s, ]8?) 8.44 (s, 1H), 7.86 (s,
4H), 4.79 (t, IH), 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).

MB:  $h36bduéRORLGCIR3 II_ISLRS ﬁm' BvSttImdahitg Wk iARdilted in
(RS)-S-[4-({5-brom’4 2- hydr oxy-

O A TR i)

839(s 1H), 7.90 (d, 2H), 784(d 2H), 5.04 (d, 1

H, 4.04 (s, 1 H, 3.93 (m | H, 3.26 (d, 1 H), 303
(s, 3)-:25 1. ZH,d, 3&2. VB: 417/ 419 %0/100% ES) . 0
Exgmple 3.0)3Produstion ot RS- r({(3Reymes4; [18.9):@- lB'ldéSW-“!ﬁt[“('RS

RS) - (2- hydroxy-1
pmnynyml&rlwﬂyyylgudm&w}?lpy\obpheam-szmyth}yhmlfmmweny|] S-m

et hyl sul foxi m de
\\//

”gl”L

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 (1,
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 (t, 3H).

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

Produced in a similar way are the following examples:



"H-NMR (DVMBO): 10.17 (s, 1H), 8.38 (s, 1H), 7.93-7.81
(m 4H), 5.13+5.06 (d, | H), 4.06 (m | H), 4.04 (s,
I H, 3.95 (m | H), 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-(15-pronmo-4-[(RS,
RS)-(1-ethyl -2
hydr oxypr opyl ) sul fanyl ] pyri m di n-2-yl }am no) phenyl ] - S-
EXRinpYd 3.8} Ph6ticlbA 8f ] (RSPL 1614 RD.- Of
G RAHr S G Ne A S S R T

L di Nk ] - | sul foxi mde
Rk e e R S
t etrahydrof uran/ met hanol (1:1). Melting point:
192-194C ' HNMR (DVBO): 10.14 (s, 1H), 8.38 (s, 1H),
7.90 (d, 2H), 7.83 (d, 2H), 5.6)6’11- .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, 3 Q9 (t, 3H). MS: 445/ 447
(96/100% ES). 0 Exanple 3roucti on of
(RS)-S-[4-({5-brono-4- e - hydr oxy-1, 2
di met hyl propyl ) sul fanyl ] pyri m di n-2-yl }am no) phenyl ]-S
-met hyl sul foxi m de 9INOXN

A

Melting point: 175-183°C
'H-NMR (DMSO): 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-oxo-propyl)-
sulfanyl]pyrimidin-2-yl}amino)phenyl]-S-methyl sulfoximide

QuNH

5.
NS
Nl)§N
A
Br 0]
'H-NMR (DMSO): 10.18 (s, 1H), 8.4 (s, 1H), 7.87 (s, 4H), 4.82 (q, 1H), 3.06 (s,

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



i s 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- et hyl
sulfoximde with 6 equivalents of nmethylmagnesi um
brom de in tetrahydrofuran. lting point: 201-202C
"H-NWVR (DVBSO): 10.18 (s, 1H), 8.38 (s, 1H), 7.92 (d,
2H), 7.83 (d, 2H), 4.89 (s, | H, 409 (m | H, 4.05
(s, MS‘.")429/«1398)0((F00°/§|E*BE 1.43 (d, 3H, 1.27 (s, 6H).

VB: 445/ 447 (93/100% ES). Exanple 3.8) Production of
(RS)-S-[4-({5-bronmo-4-[(RS)-(1-ethyl-2-hydroxy- 2-

nmet hyl propyl ) sul fanyl ] pyri m di n-2-yl }am no) phenyl ] -S-m

I r Mo Wned by reacti

E‘g‘&a@sﬂﬁ-%’?@ﬂ@flﬁﬁgf%@:%L%ﬁgﬁigfsléﬁ%afg%mggI fﬁ‘llﬂ?@ycﬂ-s- d
ronopyrim din- 2-, m - S- sul f oxi m de
vRp R 2afiamilo bR R ALSHIG on de 1 n
tetrahydrofuran. Melting point: 218C (deconposition)
92 'H NMR (DVMBO): 10.17 (s, 1H), 8.38 (s, 1H), 7.92
(d, 2H), 7.83 (d, 2H), 4.78 (s, 1 H, 4.12 (dd, 1 H,
4.05 (s, 1 H, 3.03 (s, 3H), 2.90Mm 1 H, 1.48 (m 1

H, 1.24 (s, 6H, 0.95 (d S VB: 459/ 461
(93/100% ES).
H

A

L,

Br @]

=z

'H-NMR (DMSO0): 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, 1.5H), 0.96 (t, 1.5H).

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

Example 3.4) Production of (RS)-S-[4-({5-bromo-4-[(RS)-(2-hydroxy-
propyl)sulfanyl]pyrimidin-2-yl}amineo)phenyl]-S-methyl sulfoximide

O\\ //NH

S
<
HN

Sy

I
= OH
Br



Exanpl e 3.9) Production of
(RS)-S-[4-({5-brono-4-[(2-hydroxy-2-net hyl - propyl)

sul fanyl ] pyri m di n-2-yl }am no) phenyl ] - S- et hyl
sulfoximde OH is obtained by reaction of

(RS)-S-[4- ({5-brono-4-[ (4- ngyhoxycar bonyl net hyl ) -

sul fanyl ] pyrimdir-2-yl}am no) phenyl ] - S- net hyl

sul foximde with 6 equival ents of nethyl nagnesi um

br omHlRMR Dptsmhwdm sUTHY) 8.39 SOMSEH), 7184 (472198 5.04
IH),839( (7)1 (%@gﬁ) ( % @

lm’420]4((50ngkﬁ'g%/‘(slsl%?i%é%%(@a/‘ og%imeéjﬁ (E’%a}?zl e 3.10)
P | o
(R} tf?ﬁ?%@gnoo&z 55 (RS) - (2- hydr oxy- | - net hyl

et hyl ) sul fanyl ] pyri m di n-2-yl }am no) phenyl ] - S et hyl
suI foxi m de 93 Melting poi nt: 218 220C ' H- NWMR ( DVBO) :

Empleé a)stT'i’uct-qn B RSKiScld- (@#rm igks dAra-hydray s o1
(m 3.04 (s, 3H), 1.42 (d, 3H). M5 417/419
m(egwmr@pwwyspyl]malmﬂleds/l}pmmp)pbmd -S-anethyl sulfoximide
(RS) - S-[4-({5-brono-4-[ (4-met hoxycar bonyl nmet hyl )
sul fanyl ] pyri m di n- 2-yl } am no) Op,lhlélnyl ]- S net hyl

sul f oxi m de H-NI\/R(DI\/ISO) 0,8 (s, 1H), 8.44 (s,
1H), 7.82 (s, 4H). 422 '16 (s

HN

N\N /k’/

'H-NMR (DMSO): 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).

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

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



(br), 111), 3.58 (s, 3H), 3.05 (s, 3H). 94 MsS: 431/433
(91/100% ES). Exanples 3.12/3.13) Production and
separation into the diastereoners of (RS)-S-[4- ({

5- brono-4-[ (1R 2R) - 2- hydr oxy- | - met hyl pr opoxy] pyri m di n
- 2-yl }am no) phenyl ] - S-net hy,, sul foxi m de (Exanple
1.4) HN A solution of 674 ng (7.5 mmol) of
(RR-(-)-2,3-butanediol in 6 M of DMSOis m xed
whi |l e being cooled with water O@/Naiortions with 330 ng
of sodium hydride (55- 1S 60% ,'sand then stirred for
45 m nutes at roomtenper . The batch is nixed
with 196 ng (0.54 nmol)

(RS)-S-{4-[(5-brono-4-ENl or6pyri m di n- 2-yl ) ami no] pheny

[}-S nmethyl sul foxim in 0.5 nmM of DVSO and stirred
overnight. It is m'xelahin th 191 ng (0.53 mol)
of OH

¥
(RS) - S-{ 4- [ ( 5- br ono- 4- cHil or 8pyri[mi di n- 2-yl ) ani no] pheny
[}-S nmethyl sulfoximderin 0.5'm of DMSO and stirred
for another two hours. Finally, it is mxed with 190

g?(RS)-S—{4-[(5-brom)_-4_-chl oropyrim di n-2-yl)am no] phe
skl ek of ke SIARL R RSP IR koo G
o s gar peoed-son oy CuRundf ik fesutidtent oFSodium

b@g uthg?%iefggybgﬁ% rrllwertl?a%gp(l?l)y\hat man filter and

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), 0.9 (t, 3H).

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

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

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



evaporation. The remaining residue is purified by

chromat ography (DCMEtOH 9 : 1). 166 ng (0.41 mol,

corresponding to 25% of theory) of the product is

obt ai ned. The anal ytical data are consistent with

those fromthe preparation agcording to Process

Variant 1. The di astereoner mxture is cleaved into

t he di astereoners by neans of preparatory HPLC

i€t aAEd byGReh RN (RY)-LPR({ S0orbRBILIIRE)-11BneB P -$x P L

El uants: A: Hexar(ll?,) : gt hanol l@—l o)vxg 80 %loz/rr)i(ngm%yﬁm
i '”d'irﬁ?—[%iirﬁ)éirgo -SORLARAAFoxi L0

s ﬁf*} 1BAimi %o}om t()e gg&ts%étﬁ%_ﬁglff%m#rnﬁ/dne%g%&.g g&ﬂlvalents of

Tenperat ure: ure ]
‘f&@%‘“n%r@%ibgs}m@?‘@%@ff?%ﬁ% *he Intermed ate -

( Fzg) @%@%‘f&ﬁ“%‘ﬂm{% _ S net hyl ?u| foxinmide A

B NMRIDRs 20 0 . BTRIR 6. ) 7.8% (2o, 783 (@, 2H), 4.89 s,

1H), 4.09 (m, 1H), 4.05 (s, 1H), 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-bromo-4-[(RS)-(1-ethyl-2-hydroxy-2-

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

is obtained by reaction of (RS)-S-[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)



in 150 mM of ethanol is hydrogenated at room
tenperature with use of 0.80 g of Pd/C (10% x 50%
H20) under a hydrogen atnosphere at nornmal pressure
over 4 hours. The hydrogen absorption is 920 m. The
batch is filtered and concery, ated by evaporati on.
The residue that is obtained is digested with
dii sgg/r opyl ether. 1.90 g (11.2 nmol, correspondi ng
t 0 92AYNMIR(DBABY)) 10.$7 GR1H), RS (s, )NV (£ 83/(d23H4, 4,78 (s,
2h) 664 a oy 5] D Ss, ?{?),39313;@78(5
: : ' [ f
' AR R AR AR PR TS g 4D 3
0%) ((g 3 ) of 1-(nethylsulfinyl)-4-nitrobenzene in
8 rrq of DCMis mxed with 0.70 g (9.5 nmol) of
sodi gzl a is slowy mxed at OC with
2.3 Mggﬁ/gg{w@g&%log‘i’ggpsul furic acid and then heated
to 45C. After 16 hours, the batch is cooled to room
tenperature, mxed with water and extracted from DCM
The aqueous phase is set at pH 11 with 15% NaCH
Example 39 Bradustion af¢R-SHHdi$-bowmo-#HE2-bydrexyrdometbyyprapyl)-
phases are dried (Na2SO4), filtered and concentrated
sifanylippdimidineayl} amde) pheaHl]-$-metiy] sulfosimidepondi ng t o
63% of theory) of the product is obtained. 'H NWR
(DVMSO): 8.43 (d, 2H), 8.17 (d, 2H), 4.62 (s, 1H), 3.18
(s, 3H. ES: 201 (ES).

O\\ //NH

S
am
HN

A

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 (DMSO0): 10.17 (s, IH), 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-({S-bromo-4-[(RS)-(2-hydroxy-1-methyl-

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



c) Production of 1-(Methylsulfinyl)-4-nitrobenzene A
solution of 16.0 g (95 nmol ) of

1- met hyl sul fanyl -4-nitro-benzene in 400 M of DCMis
m xed at roomtenperature with 24.6 g (100 muol ) of
3-chl oroperoxybenzoi ¢ aci d d,about 70% . After 1 hour,
the batch is diluted with and washed wth
saturated NaHCO3 sol uti on. The organic phase is dried
(Na2SO™4), filtered and concentrated by evaporation.
The remaining residue is purified by chromatography
(DCMEtOH 8:2). 7.6 g (41 mol o gy responding to 43%
of theory) of the product i dﬁfained. 98 ' H- NWR
(DVMBO): 8.41 (d, 2H), 7.97% 2K, 2.86 (s, 3H). ES:
186 (ES). d) Production of

(RS) - S- (3-am nophenyl) metthyl sulfoximde NH2 A
solution of 200 ng (1.00 _nmol) of

(RS) - S-net hyl - S-(3-ni nyl|)sul foximde in 20 n
of THE is mxed at ro efatugy Wwith 8 ml of an
approxi mately 10% sol uffi on Sof (I11)CL in 20-30%
hydrochloric acid. Aftem,3 hours, another 2 nml of the
approximately 10% solution of Ti(I1I1)Cl in 20-30%
hydrochloric acid is added and stirred overnight at
roomtenperature. The batch is nade basic with I N NaCH

sol utj on and th ethyl acetate. It is

fil t&‘regﬂl,gpgﬁﬁ ﬁﬁ;ﬁg (‘th er cakes are washed vvi t h et hyI

acet oH The organi c solvent is

in a?ﬁ-@@\gﬁ)@ IQA{%@ llg)ng 40Ks 1H), 7.92 (d, 2H),7 84 «, 2H) S5.18 (4,
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

'"H-NMR (DMSO): 10.22 (s, IH), 8.4 (s, 1H), 7.82 (s, 4H), 4.22 (s, 2H), 4.16 (s

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



residue is extracted fromethyl acetate. The conbi ned
organi c phases are dried (Na2Ss®™), filtered and
concentrated by evaporation. The residue that is
obtained is purified by chromatography (DCM Et OH
95:5). 82 ng (0.48 nmml, corgsesponding to 48% of
theory) of the product is obtained. 'H NVR (DVSO) :
7.19 (m 1H, 7.11 (m 1H), 7.00 (m 1H), 6.75 (m
1H) , MB: 961/4§3(912100%, 8s96 (s, 1H), 2.98 (s, 3H). ES
171 (ES). 99 e) Production of

(RS) - S-(3-am nophenyl ) -S-net hyl - N-ni trosul f oxi m de NH2
A solution of 100 nmg (0.41 muol) of

RS) : S- - 1 t1.0-S-(3- nitraphenyl)sul foxi m '
ERpies TR Prolloefin gid seanieah BB iStereqpord of fRSYS-14-
of an approximately 10% solution of Ti(Il11)d in
(Fobroae-#rid RotiR): Trhy droxyilomethylpsepaxyipyrimidind ol framine)phenyl]-
m of the approximately 10% solution of Ti(lI1)d in
SagethpPsulfpainuide (Exangple 34) d i s added, and it is stirred
for another 45 mnutes at roomtenperature. The batch
is made basic with I N NaOH sol ution and extracted
with ethyl acetate. The conbi ned organic phases are
dried (Na2SO4), filtered and copcewrated by
evaporation. The residue that i\§//obt ained is purified

by chromat ography (DCM Et 0 5y \40 ng (0.19 nmol,
)

corresponding to 45% of t of the product is

obt ai ned. 'I—l—Nl\/R(DI\/SO)_|'N m 1H, 7.13 (m 1 H),
7.03 (m I H, 6.90 (m)l H, 588 (s, 2H), 3.59 (s,
3H) .

NI NN =
Br OH

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-yl)amino]pheny1}-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)amino]phenyl}-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)amino]phenyl}-S-
methyl sulfoximide (0.53 mmol) in 0.5 ml of DMSO and stirred for one hour. The batch

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



ES: 216 (ES). f) Production of
(RS)-S-nethyl-N-nitro-S-(3-nitrophenyl)sul foxi mde (A
and (RS) S-nethyl-S-(3-nitrophenyl)sul foximde (B) 100
ONNO \\// 2 N2 AONHNXR B 1.0 g (6.45 nmol) of
(RS) - S-phenyl - S-nmethyl sulfoyj mde is carefully m xed

W th 3 m of concentrated sulfuric acid. Wile being
stirred at 0C, the batch is carefully m xed drop by

atlr wished With Nadll selbtidn) fiita@d firblighta Whhtehaa TieS AdMoYicdheate8 by
overnight to room tenperature. The reaction solution
eva@poeaionl Tht Yenafsigsl rdsRiué &aeigiell 8¢ chdimbRGHPEPIHEMIROH 9 : 1
Tﬁpe basi ¢ batch ig extract ed frgr% et 1y?d£c§é¥ ate. The )
186 099 HHhERPoE ' isfobtafrRl ed
an g@c(gncent r at edesg!;ﬁg@ggg?g’tﬂﬂlhe%‘?ﬁg lﬁ%’?@?ﬁ‘emt"h{fir‘%ﬂs

obt ali hs.mxed with 15 ml  of The precipitate
Chat € o dFEre Hotsiugns o am, e Redificrhackordite o
diisapro ether. After drying, 485 ng (1.98 nmol,
PE‘?fre?Sg@?ﬂfﬁ‘g"ng to 31 %of theory) of product Ais

obt aj Eeg, The filtrate i s spun in, and the precipitate
t hat TediRgipivaRes @ixte isqleayed Byo the dinsigremengiymeans of
(DCM EtOH 97:3). 200 ng (1.00 mol, corresponding to
prepakatry 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)



t heory) of product B is obtained. 'H NVR (DVSO): 8.79
(m 1 H, 864 (m 1H, 849 (m 1 H, 805 (m 1 H),
3.88 (s, 3H. 101 "HNWR (DVMSO): 8.65 (m 1 H), 8.48
(m 1H, 883 (m 1 H, 7.90(m 1 H, 4.62 (s, 1
H, 3.17 (s, 3H. M 201 ( . g) Production of

5- br ono- N4-i sopropyl - N2- [ 4- (et hyl sul fi nyl) phenyl) - pyr
imdine 2,4-diamine HNBr O 11 1.77 g (4.6 mmol) of

P50(hfcﬁﬂﬁbi\|fhe'l%%h&mélté PRodutes( et hyl sul fanyl ) phenyl ) -
pyri m di ne-2, 4-di am ne hydrochloride is taken up in 40

m of DCMand mxed wwth 1.73 g (5.5 mol) of
3-chl oroperoxybenzoic acid (55% . The batch is stirred

o] ZenBelh WD s T ahRHRAIPEFHMATOREES Sl it on

and saturated NaC sol ution. The organi ¢ phase is
dried (Na2SO4), filtered and concentrated by
evaporation. The remaining resi due is purified by
chromat ography (DCM EtOH 9:1). Q@Eﬁ ng (1.5 mol,

correspondi ng to 33% of t/f@/m\the product is
H,N

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 diisopropy! ether. 1.90 g (11.2 mmol,
corresponding to 92% of theory) is obtained.

'H-NMR (DMSO): 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

\\ //

o



obtai ned. 102 'H- NWR (DVSO): 9.55 (s, 1H), 8.08 (s,
1H), 7.90 (d, 2H), 7.53 (d,2H), 6.53 (d, 1H), 4.35 (m
1H, 2.70 (s, 3H), 1.25 (d, 6H. Ms 369 (ES). h)
Producti on of

5- Brono- N4-i sopr opyl - N2-[ 4- (é'r}et hyl sul f anyl ) phenyl ) - pyr
imdine 2,4-diamine O HN N''~ ("(~N'""~ HBr A
solution of 4.08 g (16.3 nnDI) of

( 5- bnwgs @:5chmen @f wxmemyﬁiuﬁm§r)mlaltrolbe%ﬁa{e%zb nSF HEM i

20 M of acetonitrile i s m xed room tenperature

HY%(%J]vr\;gltlﬁ@:O?(P?r}nﬁ l) oﬁscml 1é r%ngne %h s slo¥vly mixed at 0°C with
0|tr|Ie batchls

2?Poﬁ“L? %‘Fﬁ!ﬂf%ﬂ “‘Tﬁﬁcﬁdo?ﬂﬁll tB‘?'l b,eatse “«545 ﬁ‘ d%’%zdﬁéwarﬁdthq batch is

m of water, and then it is stirred under reflux for

co@ledhtogm tnpesaturso tiixedgyith Weterand ik pradied fom A2EMi The aqueous

formed is suctioned off, washed with water and dri ed.

phase4s ggt atigH 71 mitbllﬁ‘yd‘éa(DHsploﬁah aryl extractéd ffomf DChie Ot o@bined
the product is obtained in the form of hydrochl oride.

oi'gdﬂNI‘yﬂia.s(eE)Mé@)ried Na,39,), filterkd Ehd céhediftratdl bylevhoration38.08 g (5.4
(br, I H, 7.49 (d, 2H), 7.29
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 m] 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 NaHCO; solution. The organic phase is dried (Na,SOs), 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.



(d, 2H), 4.30 (m 1H), 2.5 (s, 3H), 1.21 (d, 6H). M=
353 (ES). 103 Additional Internediate Products Q Cl
HN*NH POC13 _ NI N OC |y -f~R R C N~N
kli/~O R2 Substituents R and R2 have the neani ng that
is indicated in general formgla (1). i) Production of
(R)-2-1(5-Brono-2-chl oropyri'm di n-4-yl ) am nol propan-| -
ol C N11 "N Br 104 A solution of 22.8 g (100 nmol)
of SlipnaR(BMEGH G 1qE0RYY, 7Y di,nen)i 218 R03mi. of

ES: 186 (ES).

d) Production of (RS)-S-(3-aminophenyl)-S-methyl sulfoximide

NH,

A solution of 200 mg (1.00 mmol) of (RS)-S-methyl-S-(3-nitropheny!)sulfoximide
in 20 ml of THF is mixed at room temperature with 8 ml of an approximately 10%
solution of Ti(III)Cl in 20-30% hydrochloric acid. After 3 hours, another 2 ml of the
approximately 10% solution of Ti(III)Cl in 20-30% hydrochloric acid is added and stirred
overnight 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,SO;),
filtered and concentrated by evaporation. The residue that is obtained is purified by
chromatography (DCM/EtOH 95:5). 82 mg (0.48 mmol, 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).



acetonitrile is mxed at OC first with 17.0 m (125
mol ) of triethylamne and then with 9.4 g (125 mmol)
of D-alaninol. The batch is stirred overnight at room
tenperature. The precipitate that is fornmed is
suctioned off, washed with wger, and conpletely
dried. 21.5 g (81 nmmol, corresponding to 81 % of
theory) of the product is obtained. ' H NVR (DVSO):

Brbd(&ionl off(RS)-S-(Sanfifophtnyi)-S-feh 6 (m
‘4 1H, 3.41 @ﬁs) 21 e (%',) 3H).§l M"“Pr}%‘g%"é‘t"ﬁg% of
(2R, 3R) - 3-[ (5- brono- 2 chloropyrin1d|n 4-yl ) oxy] - but an-
2-o0l ~C N'"\N Br OH A solution of 1.35 g (15.0
mml) of (R R)-(-)-2,3-butagedjalygn 50 m of THE is
m xed at OC in portlons mnthQABO mf (11.0 nmol) of
sodi um hydri de (55% di sg and then stirred for
10 minutes at roomtenp ure. The solution that is
produced is added at 2.27 g (10.0 mol ) of
5-brono- 2, 4-dichloropyrifndine in 25 ml of THE The
batch is sIomAy heated tgQuyroomtenperature and stirred
for 12 hours. The solvent fs drawn off, and the
residue that is obtained is purified by chromatography
(hexane/ ethyl acetate 1:1). 2.29 g (8.1 mol,

correspondln to 81 %of theory) of the product IS
obt aPregtion @% 100 mg (0.41 mmol) of (RS)-S-methyl-N-nitro-S-(3-

nitrophenyl)sulfoximide in 8 ml of THF is mixed at room temperature with 3.1 ml of an
approximately 10% solution of Ti(II[)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 minﬁtes at room temperature. The batch is
made basic with IN NaOH solution and extracted with 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). 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)



"HNWR (DMS O : 8.44 (s, 1 H), 5.18 (q, | H), 3.96
(q,

1 H, 2.02 (d, 1 H, 1.4 (d, 3H, 1.28 (d, 3H).
M5: 281 (ES). k) Production of _
(R)-3-[(5-brono-2-chl oropyrim di n-4-yl )am no] - 2- net hyl

-butan-2 01 OH An ice-cool ggosol ution of 2.95 g (10.0
mmol ) of net hyl - N-(5- brono- 2- .
chl oropyrimdin-4-yl)-D-alaninate in 150 mM of THE is
m xed drop by dro@ WWHANGO nl (90 nmmol ) f y@ 3 nol ar
sol ution of nethyl N&Qgi esi um broni de in di ¥hyl ether.
After 2.5 hed #f  Poom t enper at ur e he chis

m xed with 30 of saturated anmon
solution. It Xsdiluted with water g G
ethyl acetate (3x). The conbined organic phases are
dried (Na2SO4)NOfiltered and concentrgbged by

evaporation. The remaining residue is purified by

chr omat ogr aphy (hzane/ ethyl acetate: 41-1:1). 2.81

g (9.5 mmol, corrésponding to 95% of tfeory) of the
product is obtained. 'H NWR (CDC13): 8.1 (s, 1H), 5.9

(d, 1H, 4.2 (m 1H), 1.8 (br, 1H, 1.2 (m 9H). 106

ka) Production of _

met h.0-gNo6(45nmalhrof RSHE-pieaplyS-imetigi Sulfoxjthide ¥ catetilly@ixed with
0 22.8 g (100 mmol ) of 5-bronp-2, 4-di chl oropyri mdine

3 M1f Endenteatéd QMuREREY. WhileBeRbaRir&d AQPE, MELA¥A isgﬁgegtrﬂl
hydrochl oride are dissolved in 300 m of THE an rﬁ

ni¥ed 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 NaOH solution.
The basic batch is extracted from ethyl acetate. The combined organic phases are dried
(Na;SOy), filtered and concentrated by evaporation. The residue that is obtained is mixed
with 15 ml 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).



DMF. The ice-cooled batch is mxed with 33.5 m (240
mol ) of triethylam ne and then slowy heated to room
tenperature. After 48 hours, the solvent is drawn off
in arotary evaporator, and the remaining residue is
purified by chromatography (Qﬁxane/ethyl acetate :
4.1 - 2:1). 25.5 g (86.1 nndl, correspondi ng to 86% of
theory) of the product is obtained. 1H NVR (CDCl3):
8.2 (B): 1H, 6.1 (d, 1H, 4.8 (m 1H, 3.8 (s, 3H
1.6 (d, 3H). S 1) Production of
(2R, 3R) g hi oy [ M 6N VI L@l bu
oot i RSQ8TEs T g SR IAE) BaS ik R Rl 4.0
I Bt i de conplex is introduced wunder nitrogen
(gﬂggégﬁngyﬁato 1000 M of diethyl ether and cooled to
- 78C. I peri od of about 25 mnutes, 200 m of a
Lo MR B on ot e hyl lithiumin diethyl ether
is added in drops, and then the cooling bath is
renoved. The batch is stirred for 40 mnutes, and the
temperature increases to -35C It is cooled to -55C
gérmoggc_tg)ngof(ﬁl]xoym- isoprapyl-NV'-[4-(methylsulfinyl)phenyl)-pyrimidine-
(R)-2-[(5-brono-2-chl oropyri m di n-4-yl)am no] propana
2i4sdigiimel over a period of 20 minutes. It is stirred
for 6 hours at -55C, then the cooling bath is filled
with dry ice again, covered witlalumnumfoil, and
the batch is stirred overnight. OmM of a saturated
amoni um chl ori de sol uti on#s>geded. i n drops, and the
batch is heated to room tg ature. It is diluted
with 500 m of diethyIHﬁ e¥y -t he organi c phase is

separated, and //L\
N| SN
A
N
H
Br

1.77 g (4.6 mmol) of S-bromo-M-isopropyl-Nz-[4-(methy]sulfanyl)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;SQy), filtered and
concentrated by evaporation. The remaining residue is purified by chromatography
(DCM/EtOH 9:1). 553 mg (1.5 mmol, corresponding to 33% of theory) of the product is

obtained.



t he agueous phase is extracted with diethyl ether. The
conbi ned organi c phases are washed w th saturated

amoni um chl ori de sol ution and saturated NaCl

solution, dried (Na2SO4), filtered and concentrated

by evaporation. The remnaining,residue is purified by

chr omat ogr aphy (hexane/ethyl acetate : 4:1 - 1:1). 8.4

g (30.0 mml, corresponding to 42% of theory) of the

pr odU¢INMR (DMSO)REES (s HINMR0E GDOLS)7.908d 12105 7.93 (#)2H)56.83 (d,
(d, I H, AE.Z(r% 1 ,}?.Q(m 1§I—|),08(2.0}(Sd, I(hpl—b,) (

) ; , LC Anal ysis: Col um:
lﬂé%’i&félslj(p%:kﬂ:%[%ae és’ﬁlﬁ)ér%g?)rgd’xdﬁlﬁb: 150 x 4.6 mm El uants:

A= HRi2REy ) Et hanol Flow. 1.0 mi/mn 108 G adient:
I socratic 5% C Detector: W 254 nm Tenperature: 25C
RT in mn: 6.04 la) Production of
(R)-2-[(5-brono-2-chl oropyri m di n-4-yl)am no] pr opanal

t] f_ 40.0 g, (135. I f .
hﬁé’ftﬁ@#@ﬁ'n@égb‘?r&mj’:@gﬁﬁpmg%%%'Fﬁ'ylfulfw)llnﬂeaylémyﬁml@n&
in 800 m of toluene is mxed at -78C wth 310 mMl of a

24-diamiyieqr
£y
HN

N,

A

A solution of 4.08 g (16.3 mmol) of (5-bromo-2-chloro-pyrimidin-4-yl)-
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. After 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 (DMSO0): 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).



solution of diisobutyl alum num hydride. After 30
mnutes, it is carefully quenched with nethanol. The
batch is heated to roomtenperature and diluted with
1000 M of tert-butyl nethyl ether. It is washed
successively with IN HO (343100 nl), saturated

sodi um bi carbonate solution (3x) and saturated NaC
solution (3x). The organic phase is dried (MSO),
AldditicnabIhtantlediste PRodicdd €d by evaporation. The
remaining residue is purified by chromatography
(hexane/ et hyl acetate: 4:1 - 1:1). 22.5 g (83.9 ngpl,
corresponding to 62% of theory) of the product i

obtained. 'HNMR (CDC13): 9.6 (s, 1H), 8.2 (s, 1H\6.3
(d, 1H, 4.8 (m 1H), 1.5 (d, 3H). 109 Ib) Producti
of (2R, 3R)-3-[(5-brono-2-chl oropyrimdin-4-yl)aq 4/32
N
H

nmet hoxybutan-2-01 C I N N (O 311 (2.6
of (2R,3R)-3-anino-4-nethoxy-butan-gépbgﬁydroch
(production according to A |I. MeyersS, D. Hoyer, Tet.
Letd. 1985, 26, 4687) in 2 m of acetonitrile is i xed
witfh 0.28 m of triethylamne and shaken. It is
H [ d, an#éoche filtepiégkes are washed with u
acert oni t r i+-e—sfhe filtraﬂb i s added—i-n=dr op&t 0-Na
u n of 455 ng (2.0 of | 2
5- Bf onp02, 4di chl or o- pyri

o

R R R’

Substituents R' and R? have the meaning that is indicated in general formula (I).
i) Production of (R)-2-[(5-Bromo-2-chloropyrimidin-4-yl)amino]propan-1-ol

Cl

A

|

= N/\/OH
H

Br



acetonitrile at -30C. By renoval of the cooling bath,
it is slowy heated to room tenperature while being
stirred. After 16 hours, the solvent is drawn off in a
rotary evaporator, and the remaining residue is
purified by chromatography (jgxane/ethyl acetate :
4:1 - 1:1). 509 ng (1.6 mml, corresponding to 80% of
theory) of the product is obt ai ned. ' H NMR (CDC13):

8.1 @Ssoldtloﬂ)of 20.8% (400 mlmdl'pof 54br3m61?l 4- &chlbropﬂfrlgmﬁﬂé 1n1100 ml of

H, 3.8 (d, 2H), 3.4 (s 1 (d,
ag’é'ar;lté?rr%g 2&11%%# %{@gg;ﬂr}%ﬂr}’]ﬂg f)?f.O ml IZ&mFRlOD .of trthhy{?a_llneBand then with

9542%5%? ‘gﬂb@ Hirir 4?%@?&?&2%0889 16 RO af ot (pggiure. The
PiRCIRiA B T (R £Ustioned OfEosEr P ih aiemyamlsemplstadried. 21.5

acid while being cooled with ice. The precipitate is
gdBtmmoheqrresrondia ihldo of theonhekthe araduet is dhteined.

nmet hyl ene chloride and dried at 25-35C. 17.12 ¢

(36. éWRt(EMﬁ@)) 8aZ1 (5,hid)p7.08 (4 t1 H) 4.86 &, 1), 4.i16¢gmpUil))8.41
of 136-145C (deconposition) is obtained. Produced in
(a, 2y 111A&d, 3. sim | ar to the above-descri bed process
variants in each case are also the conpounds bel ow

j) Production of (2R,3R)-3-[(5-bromo-2-chloropyrimidin-4-yl)oxy]-butan-2-ol

Cl
N| NN =
0
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 m] of THF.
The batch is slowly heated to room tmperature 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.



LA L """ NNNNN-~NHH H/CH Brl Exanpl ei nmanb
M5250 (C)293 (EI)341 (EI) 111 n) Production of

5- br ono- 2-[ 4- (net hyl sul f anyl ) phenyl am no] pyri m di n-4-o0

| 9.8 g of 5-bronp-2-chloropyrimdin-4-ol is

suspended in 200 m of acetqgitrile. After 7.2 g of

4- met hyl sul f anyl - phenyl am ne 1s added, 12 m of a 4N
solution of HCl in dioxane is added in drops while

bei nGHNMRI(EMSOH A1) W), K188, 90PobY dHOR IR 11974 (o
of 5 m of water, the mixture is stirred for 3 hour's

3D, 8§ anmfor 2 days at roomtenperature. The mXxture
?2 c%ﬁed |)n an ice bath and suctioned off. The filter

cakeps$ 281 (ES).

K) Production of (R)-3-[(S-bromo-2-chloropyrimidin-4-yl)amino]-2-methyl-butan-2-
ol

Ci

N)\N

S/'k
N
H

Br

>{I)......

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 methylmagesium 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;SOy), 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 (CDCL): 8.1 (s, 1H), 5.9 (d, 1H), 4.2 (m, 1H), 1.8 (br, 1H), 1.2 (m, 9H).



washed twice with acetonitrile and dried. 15.2 g

(92. 7% of theory) of the product with a nelting point
of 238C (deconposition) is obtained. o) Production of
(RS) - 5- brono- 2-[ 4- (et hyl sul fi nyl ) phenyl am no] pyri m di
n-4-ol 112 11 g of 106

5-br ono- 2-[ 4- (et hyl sul f anyl 9pheny| am no] pyrimdin-4-o0
| is suspended in 110 m of glacial acetic acid.

K iPredi@iofi Bf SR yIN-(8-bFor 6 2- WRir6py rilidin-Aly 12D -Aanifidfe

sol ution of hydrogen superoxi de i's added “i'n drops. The
m xture is stirred for 18 hours at roomtenperature
and then suctioned off. The filter cake is washed
twice wwth water and once with ethanol and dried at
60C in a vacuum 8.75 g (75.7% of theory) of the
product with a nelting point of 240C (deconposition)
is obtained. p) Prodﬁg\i on of
(RS)-S-{4-[(5-brono-4-Bydroxypyrim di n-2-yl)am no] phen
yl}-S nethyl sulfoxitdeM 13 324 ny of

(RS) - 5-brono-2-[4-( ul f xnyl pphenyl am no] pyri mi di
'wza}'ude\are suspended in 6
e arfd m Xed drop by drop with

n-4-ol and 128 ng of

m of methyl ene chlori

0.3 nl of concentrated 5ul furicPacid while bei ng

cooled with ice. The mxture 1is stirred for 36 hours

at 40C. The organi c phase is decanted off, and the
residue is stirred with ice water. The solid is

suct 2nhR8gd1af fimoVyagsadotwi2giedishibiopyainlin@aid 1a10Ce( 100 kinol) of
et hanol and dried. 266 ng (78.2% of theory) of the

DrA19de adid ety astéralytiiodBlof&d &Yt d@kolved 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 : 4:1 —2:1). 25.5 g (86.1 mmol, corresponding to 86% of theory) of the product is

obtained.

'H-NMR (CDCl3): 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

Cl

N)\N

S/lk OH
N
H

Br



230C (deconposition) is obtained. 113 q) Production of
(RS)-S-{4-[(5-brono-4-chl oropyri mdin-2-yl)am no] pheny
[}-S nethyl sulfoximde C 255 ng of
(RS)-S-{4-[(5-brono-4-hydroxypyrim di n-2-yl)am no] phen
yl }-S- nmethyl sulfoximde ig;suspended in 1.5 m of
phosphorus oxychloride and stirred for 3 hours at
106C and for 16 hours at roomtenperature. The m xture

IS pouTeq15Ninenol s co*d\@ﬁ“g Joronfiaél Sm?étl'c(?@'sulﬂﬁe %&ﬁegé%troduced
ei

amoni a sol uti on whi ng cool i ntensely

uﬁde@ Wﬁﬁ{gﬁﬁ BtifspherEntATTH0SAI JridRehyi g{ el:I? %BIeHglha'ngc ver a

€ preci pltate IS suction

p¥\?&ae(§f 804 ﬁrﬂllﬁ?th?tmg Oy Otf Igﬁgi Iggllalf_] ?o}ut?% Blegh?'ggl%%x in diethyl

rodu

?‘btal dded jn Sﬁpﬁ%gﬁiﬂtg’e @02‘9% PRI ovRd: [Ehe(ttafqhﬁmmdsfpr 40

| sul fonyl ] sul foximde 0S\ 11 0 \\ // O
n—§¥utgs J“ t¥1e ?eumperatl)llre increases to —35°C. Itis 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
(NazSOy), 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 Su
Length x ID: 150 x 4.6 mm
Eluants: A= Hexane, C = Ethanol

Flow: 1.0 ml/min



114 320 ng of
(RS) - S-cycl opropyl -S-(4-ni trophenyl )-N-[2-(trinmethylsi
lyl)ethyl- sulfonyl]sulfoximde is dissolved in 5 ni
of tetrahydrofuran. Wiile being cooled with ice, 7.2
m of an approxi mately 10% wei ght sol ution of
titaniunm(l11) chloride in 20- 30% by wei ght of
hydrochloric acid is added in drops. The solution is
stirGradié@r 16Isob@ti€ 5%at room tenperature and poured
onto ice. The pHis set at 8-9 with 15% sodi um
hydr yekdeorsol utivoyss it er ethyl acetate is added, the
m xture is vigorously stirred. The precipitate is
suct rrapy ? {. aoh washed with 100 nl of ethyl acetate.
The fil rates are conbined, dried and concentrated by
evapﬁﬁqhh9g bg purlflcatlon by fl ash
chronatography, 15 of
(RS)-S-(4- anlnophenyl) S-cycl opropyl - N-[ 2-
(trinethylsiIyI)ethyIsulfonyl]sulfoxinide i s obtained.
ting point: 137-138C O Produced in a simlar way
'aar %moﬂugeo'( ) 3-|(5rbremerd oty pyrimidip - ansipy]propanal
methyl -N-[ 2-(trinmethylsilyl)ethylsul fonyl]sul foximde
(nelting point: 138-140C) and
(RS) - S- (4-am nophenyl ) - S-cycl opentyl -N-[ 2- (tri nmet hyl si
 yl') et hyl sul fonyl ] squdN|n1de (rmelting point:
146- 147C). s) Productlo
(RS) - S-cycl opropyl - mrophenyl) N-[2 (trinethylsi

lyl)ethyl sulfonyl] s%L%giLflde 0 " Si

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 IN HCI (3 x 100 ml), saturated sodium
bicarbonate solution (3x) and saturated NaCl solution (3x). The organic phase is dried
(MgS0y), 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 (CDCL): 9.6 (s, 1H), 8.2 (s, 1H), 6.3 (d, 1H), 4.8 (m, 1H), 1.5 (d, 3H).



O NHS \\ // 0 S 115 260 ny

of (RS) - 1- (cycl opropyl sul finyl }4-nitrobenzene is

di ssolved in 10 nl of acetonitrile, mxed with 100 ng
of

tetrakis-(acetonitrile)- copeﬁ§(l ) - hexaf | uor ophosphat e
and stirred for 45 mnutes at” roomtenperature. The
solution is cooled in an ice bath and mnmixed with 613
I PRIduction of (2R,3R)-3-[(5-bromo-2-ch imidin-4- ino]-4-

PR (e tion ol GRAR)2-1( promo-2 chloropyrimidin4-yDaminolde i
nfdthoxybianl¥ess: J. Org. Chem, 64(14), 5304-5307
(1999)). After 30 minutes of stirring at 0C, another
232 ng of Phl=NSes is added. After 2 hours of stirring
at 0C, another 60 ng of Phl=NSes and 10 ng of
tetrakis-(acetonitrile)scopper(l)-hexafl uorophosphate
is added. After 30 m ngtes of s1irring at 0C, the

m xture is concentrateg\by evapgpation. The oily
residue is mxed wt lJhe ne, $hereby the product
crystallizes. The sol{uti i s :dec ed off, and the
solidis purified by 2h qﬁthg(gE{aphy

(hexane/ et hyl acetate).l 328 ng of

(RS) - S-cycl opropyl - S (Ap-rni trophenyl)-N-[2-(trimethyl si
'yl )ethyl sul fonyl]- sulfoximde is obtained. Melting
point: 111-114C t) Production of

(RS) - 1-(cycl opropyl sul finyl)-4-nitrobenzene 350 ng of
1- ( cytll mp 2P yrsol) 6&(AR)3R)-S-anihé-dBeAEEG uts- o BIgRrotBbride
5 mM of acetonitrile and mxed with 10 ng of

(Produefibh hdcoRigs tode 1erspiy, a5 Moser, Ak £51. 198811284635 Of

in 2 ml 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
evaporator, 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 (CDCl): 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).



stirring at roomtenperature, 450 ng of periodic acid
is added thereto while being cooled. The mxture is
stirred for 30 mnutes at roomtenperature, cooled in
an ice bath and mxed drop by drop with
sem -sat urated sodi um di sul flme solution. It is
diluted with 116 net hyl ene chloride, washed with
wat er, sodi um bi carbonate sol uti on and sat urat ed
1§ OB¥odiicidi 6F 3-Broniek ¥hi@fpy riiflisangent rat ed by
evaporation. After purification by flash
chr omat ogr aphy, 270 ng of
(RS)-1-(cycl opropyl sul frryl ) - 4-ni trobenzene is
obtained. Melting point: 3p4-106C Produced in a
simlar way are: O ta) Production of
(RS) - 1- (et hyl sul finyl )-4-93@ obenzene ' H NVR ( DVSO):
8.39 (m 2H), 7.92 (m 2§, 318 (m | H), 2.88 (m 1
H, 1.06 (tr, 3H). tb) Brodugtion of
(RS) - 2+4-ni trophenyl )sul fimylJ @hanol O NI N OO
11 S

Br

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:

XL A Ly

| | |
%HJ\ H)\”/\\\ %/k”/\/OH

Br |

Example m ma mb

MS 250 (CI) 293 (ED) 341 (ED)




"'~OH 'H-NWR (DMBO): 8.41 (m 2H), 7.93 (m 2H), 5.13
(tr, 1 H, 3.84 (m 1 H, 3.78 (m 1H), 3.16 (m
111), 2.95 (m 1 H. Ms: 216 (ES). 117 tc) Production
of (RS)-1-(isopropylsulfinyl)-4-nitrobenzene 'H NWVR
(DMSO): 8.39 (m 2H), 7.88 (@ 2H), 3.10 (m IH, 1.25
(d, 3H), 0.88 (d, 3H). td) Production of
(RS)-2-nethyl-1-(methyl sul finyl)-4-nitrobenzene 0 11
0+ NO' HNW (DMSO: 8.31 (m | H, 8.19 (m | H),
n$-K4d(1¥on! of S brotol R [4-GmeByultinyhphesylam o] pyVinidi 9-ol

(ES). 118
o
HN

A

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



| * te) Production of
(RS)-1-(methylsulfinyl)-4-nitro-2-(trifluoronethyl)ben
zene '"HNWR (DMSO): 8.78 (m 1 H, 8.50 (m 2H), 2.83
(s, 3H). Ms: 270 (ES). tf) Production of
(RS)-2-fluoro-I-(met hylsulfllrwl) 4-ni trobenzene O-Nt+
11 0 "HNVR (DVMSO): 8.33 (m "2H), 7.99 (m 1H), 2.90
(s, 3H). Ms: 204 (ES). 119 u) Production of

1- ( cy¢lo@psapyme.al Bamethyishtimyl pROS AR 1810l FALERA
of(iy(:gq*cﬁhﬁjg?o pr[g;(yl s}mfany}{l);p ﬁﬁlnltﬁﬁlp nlzdg%eo %h&ded

iPerd &l Gpgia@lﬁ ORI D eW}‘m'léqbe?ng( go%éil_\bﬂiﬁg% %VSI%E (414 51'1_§13a fobs

(1968) H NVR (DVSO) : 8. 18
s%lgé@rz &myd%él s&pf%%( {e{% %c]é'k“_% 81‘0%80 g &g%%re %q:%v&fs a%hours at

rclofl‘tﬁegngm)ttgF 8B$ g’ﬁé IFé)célﬂP?da?@l ']l‘he4ﬁlltﬁrtcpl@dé washed twjceywith 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)amino]phenyl}-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 ml 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.



1 g of potassium hydroxide is dissolved in 40 m of
nmet hanol and m xed with 2.3 g of 4-nitrothiophenol.
The suspension is stirred for one hour at room
tenperature and mnmixed drop by drop with 1.48 m of
1- br ono- 3-chl oropropane. Aftgr 4 hours of stirring at
roomtenperature, another 0.I5 m of

1- brono- 3-chl oropropane is added in drops. The

q)"P¥édlicBioh of BRS)LS-EH[(5WrofRe-40QHE D pREindi@RLD- ﬁimﬁ{ogﬁﬂéﬁﬁ}-s-

concentrated by evaporation in a” vacuum and taken® up
mle tyﬁmydxgﬁﬁﬁt ate. It is extracted with water and

saturated common salt solution, dried on sodium

sul fate and concentrated by evaporation. After

purification 120 by flash chromatography, 2.54 g of

1-(3-chl oro-propyl sul fanyl) - £SnjNo- benzene is

obt ai ned. ' H NVR ( DMSO) : 6‘(% 2H), 7.55 (d, 2H),

3.77 (t, 2H), 3.25 (t, 2 .08 (q, 2H). M5 (ES): 232

(100%, 234 (389%. Prﬂg nasimlar way are al so
I

1-cycl opropyl net hyl sul ffanyl - 4-ni tr o- benzene (from
(chl oronet hyl ) -cycl o b&ﬂlne) and |

-cycl opent yl sul f anyl 4@- nijt r o- benzene (from

br onocycl opent ane) . JﬁTBAQ ction of

(RS) - S-(2-hydroxyet hyl )|-S- ("4- ni t rophenyl ) - N-[ 2-

(trimethylsilyl)ethyl s8ffonyl]sulfoximde O\S/ N//
O OH

255 mg of (RS)-S-{4-[(5-bromo-4-hydroxypyrimidin-2-ylJamino]pheny1}-S-
methyl 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-NV-[2-(trimethylsilyl)-

ethylsulfonyl]sulfoximide



H NVR (DMSO): 8.48 (m 2H), 8.24 (m 2H), 4.97 (tr,
1 H, 3.99 (tr, 2H, 3.79 (m 2H), 3.00 (dd, 2H), 0.96
(m 2H), 0.05 (s, 9H). 121 x) Production of

(RS) - S- (4- am no- 2- net hoxyphenyl ) - S- net hyl sul f oxi i de
1.5 g (6.5 mol ) of 114

(RS) - S-(2- net hoxy- 4-ni trophenyl ) -S- et hyl sul f oxi m de
in S 100 mM of ethanol is mxed with 300 ng of

pal | agh hh@o?('RSQ?—Q%&@ﬁ%@-@ﬁ%ph@gl)gﬁ-gﬂ-(@Wrﬁ@éﬂ%&ﬁﬂ-

for 45 mnutes at” room’'t enperatur nor ma

. . ' ji 0 t.rat ed .
SBESERpp T a iys br BI SRE RS
AT ST T A A SR
3é?%%fuvg?'iglgr?(fz,}'dgmléricséc}g is (clgded%rtl)d'roplg/.s;l"hez gojlutgo%%% 'stirre}/d) for 16

(RS) - S- (2-net hoxy-4-ni trophenyl)-S-nmethyl sul foxim de
hours agfogm teyRSTAYreANdPOUred ONEP iPd ki selpt 840@itahdls sodium
slowy mxed with 5.0 g (32.4 mmol ) of
hydragide spdytion. ysfterethyliadetate/is addadz thaenixMieis lyigooduslysstirred. The
slowy heated to room 122 tenperature whil e being

peetipitateds sudtibnededf addtwash@Dwith 106 mhvef &hylanetate e The Altiaze dre
Wi th sodium bicarbonate. It is extracted with diethyl

c@hbiged, dridd efdyincagatealty . evifiratioan A fiee gurifdatan be fidhases
are dried (Na2SO4), filtered and concentrated by

BYARRLAPhPD 15 g YRGS SN EmIRPRIBY-AlcfpRiRiilch- t hat is
RRARRARNDRIS. x%“dfqﬂ s gb(zng% é}nﬁmp) PN
(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).

s) Production of (RS)-S-cyclopropyl-S-(4-nitrophenyl)-N-[2-(trimethylsilyl)ethyl-

sulfonyl]sulfoximide



of sodium azide and 25 m of CHC13. The batch is
cooled to OC and carefully mxed wth 6.3 nl of
concentrated sulfuric acid. It is heated first to room
tenperature and then to 45C. The batch is stirred
overnight at this ten‘peratulnt'% After cooling, it is
mxed with 75 nm of ice and 20 m of CHC1l3. The
organi ¢ phase is separated, and the aqueous phase is

ext rﬁ@trﬁéjoﬁ@@) n Wd(ﬁbréﬁﬁum |%!)M -AiioBehzent 18 dRSBIGRLS 10 ml of

phase i s made baS| c wth NaOH sol uti on and then

ac %Bftﬁfét fatkeli VAR 190G S0k hs—%@&g{ﬂfrggﬂ% E&g&@ﬁaﬂugfotpg@%hate

ektractlon are conpi ne

and.s ?H § ?or trﬁlalatlgss atg‘é?m?e %t&tel mﬁ&scﬁgﬁﬁ% E(é(sqeds glr%lgll% bath and
mtéé'?i '“é%jéﬁ?s%z‘if r@’-(@*%lé‘tﬁx}@l)z@?%@ynﬁwolé?b@w&waaﬁ

}§RS) S-(2-methyl-4-nitrQ )) S- et hyl,

(Pg[ﬁ $si hiQug CGhem. 4(174),§3\Qf1ﬂ§|3 7 9)). After 30 minutes of stirring at
(RS)-2-nmethyl-|-(methylsulfinyl}4-nitrobenzene and 1.1
0%, afatlfer 232 9f RW=NSndiivaddagi Aael hhoups of shirring at@RCragother60

carefully mxed at OCwith 2.2 m 123 of
mg ofiBldriNSat &dl Huhg uf ietalds-{atetodielepedpphr(l)shehathiosephbsphete is
to roomtenperature and then to 45C while being
addled.r Aaer 30 ginury ot Stirrihg ati 09 Cs thie mtiettred i0 corckhitrdtedibBevaboration.
this tenperature. After cooling, it is mxed with

Tl}fkﬁ&i@rreﬁﬂﬁ’e Bk ROV Rt hdxafdWeMdby 246 proditEcigstaliosts THaaskRtion 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

WAV

350 mg of 1-(cyclopropylsulfanyl)-4-nitrobenzene is dissolved in 5 ml of

n=0

acetonitrile and mixed with 10 mg of iron(III)-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




made basic with 2N NaOH sol ution and extracted from
DCM The conbi ned organic phases are filtered through
a Wiatman filter and concentrated by evaporation. The
crude product that is obtained is recrystallized from
ethyl acetate. 1.3 g (6.1 é corresponding to 81 %
of theory) of the product is oObtained. 'H NVR (DMSO) :
8.28 (m 1H), 8.22 (m 2H), 4.67 (s, IH, 3.17 (s,

o glen@ cBbrids, ’wasﬁé@ with/Rated %§d1(n%5‘910ar&§1}1te sBﬁl@HSf 'éliﬁcpgbt %ted

S-methyl-S-[4-nitro-2-(trifl uoromet pheny

s&ﬁfﬁh'?%ﬁ)?ldi:s:{; N\@ %%%er&%}eﬁw%%@d(k%{%% féﬂn}icai‘lg by flash
Cﬂoﬁ%&’%}dﬁgg’e %R%@-B@do%g%og&lﬁ -4? 1t§t§%§gr§ 48 f)lizh’:ll %c!l

( 1 5.08 (s, 1 H, 3.21 (s, 3H). M=
219 ?’Eé gpg)}:r)t ordogc?l on of
(RS) - NS-di met hyl - S-(4-nitrophenyl)sulfoximde O ~N S

500 ng (2.5 mmol) of (RS)-S-(4-nitrophenyl)-S-nethyl
sulfoximde in 4 m of
Produced in a similar way are:

ta) Production of (RS)-1-(ethylsulfinyl)-4-nitrobenzene

0
Il

yen

'H-NMR (DMSO): 8.39 (m, 2H), 7.91 (m, 2H), 3.18 (m, 1H), 2.88 (m, 1H), 1.06

O:Z

(tr, 3H).

tb) Production of (RS)-2-[(4-nitrophenyl)sulfinyl]ethanol

'H-NMR (DMSO): 8.41 (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).



f or mal 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, mxed again with
4 mM of formal dehyde (aqueous, 37% and 20 ml of
formc acid (98-100% and stjijpred for another 22
hours at 100C. Residue fromthe solvent is drawn off
in arotary evaporator. The renmining residue is

to)i Bemluction oi (R5)ANisupto@chgily-2aiteebdnza® DCM  The
aqueous phase is nade basic with NaHCO3 and extracted
from DCM The conbi ned organi ¢ 125 phases are dried
(Na2s®™4), filtered and concentrated by evaporation.
448 ng (2.1 ol , correspondl ngyto 85% of theory) of
the product is obt ai ned. H-NI\/R|KDI\/SO D6) 8 43 (m

2H), 8.08 (m 2H), 324( MS:

214 (ES). zd) Productlon

(RS) - N- (et hoxycar bortyT) yI (4-nitrophenyl)sulf
I) of

oximde 8.50 g (42.5

(RS) - S-(4- nltrophenyl) nmet hyl sulfoximde in 400 m

of pyridine is m xed 8rop by drop at room tenperature
with 18.8 ml (197.2 mmol) of ethyl chloroformate. The
batch is stirred for 4 hours at roomtenperature and
then, added in dilute NaCl sol ution. is extracted

fr omWR (BVERQy %39 The2lbb A8 e 21}, éall(i)l (00, pHA RS @y 3), 0.88
dried (Na2SO4), filtered and concentrated by

(¥Bboration. The remaining residue is purified by

chromat ogr aphy (hexane/ethyl acetate 1 : 1). 8.94 g
(32.8 mmol, corresponding to 77% of theory) of the
product is obtained. 'H NVR (DMSO-D6): 8.49 (m 2H),

td). PebduBtio b (RSP-29Aethin-1-Gakthy Rultfhy()St-nidFdbenzene

'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).



1.10 (tr, 3H). 126 ze) Production of

(RS)-S-ethyl -N ({[ (1R 2S,5R) - 2-i sopropyl -5-net hyl cycl o

hexyl ] oxy)carbonyl)-S-(4-nitrophenyl)sul foximde 100

ng (0.47 mml) of (RS)-S-(4-nitrophenyl)-S-ethyl

sul foximde in 4.40 m of pyridine is mxed drop by

drop at roomtenperature w%h 0.46 mM (2.17 mmol) of

(+) nmenthyl chlorofornmate. The batch is stirred for 4
te] P¢bdu@iono? PRI £ (MM Uy B n AL (tr FHRESMEthy Dbérizefe

G solution.” It is extracted fromethyl acetate. The

conbi ned organic phases are dried (Na2SO4), filtered

and concentrated by evaporation. The remaini ng

residue is purified by chromatogpaphy (hexane/ et hyl

acetate 1 : 1). 161 ng (0.41 mmo||, corresponding to

87% of theory) of the prod ﬂi i sSqptai ned. ' H NMR

(DVMBO-D6): 8.49 (m 2H), m 2H), 4.28 (m 1H),
3.67 (m 2H), 1.77 @n 1 .55m 2H), 1.25 (m
6H), 0.75 (m 12H). 120 I'3”zf ) ®roduction of
(RS)-N—(ethoxycarbonyI)%S—ethyl-‘-(ﬁ-nitrophenyl)sulfo
ximde 'HNWR (DVMSO-D6)Y 8.48 (m 2H), 8.15 (m 2H),
3.9 (m 2H), 3.69 (m 2H), 1.12 (m 6H). zgQ)
Producti on of
(RS) - N- (et hoxycar bonyl ) - S-net hyl -S- (2- et hyl - 4

'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).




ni trophenyl)sulfoximde "H NVR (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). 128 zh) Production
of (RS)-N-(ethoxycarbonyl)-S-(2-fl uoro-4- ni trophenyl)
S-nmethyl sulfoximde O O. 21198 0--\ '"H NWR (DWMVSO):
8.45 (m 1H), 8.33 (m1H), 19 (m1H), 3.40 (m 2H),
3.60 0 0 (s, 3H), 1.04 (tr, 3H). zi) Production of

t nitro-2-
e e Yy KB VR (DVEO) :

8.78 (m 1 H, 865 (m 1 H, 849 (m | H), 3.90 (q,
2H), 3.5 8 (s, 3H), 1.07 Or 3H) 129 a zj) Production
of (RS)-S-(4-anm nophenyl) etshoxycar bonyl ) - S- net hyl

sul f oxi m de /Q/V
O.N

2
The cyclization of 1-(3-chloro-propylsulfanyl)-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

o (m, 2H).

MS (CI): 195 (M, 12%), 213 (M'+1+NHj3, 100%), 230 (M'+1+2 NHs, 44%).

v) Production of 1-[(3-chloropropyl)sulfanyl]-4-nitrobenzene

/@/5\/\/0'
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



A solution of 8.70 g (32.0 muol ) of

(RS) - N- (et hoxycar bonyl ) -S-net hyl -S- (4

nitrophenyl)sul foximde in 650 mMl of THE is slowy

m xed at roomtenperature with 435 n] of a 10%
solution of Ti(Ill)d in angQX|nately 10%

hydrochl oric acid (Al drich) batch is stirred for
4 hours at roomtenperature and then cooled to 0C. 450
biyiflagh ctaroB2RsgrablaOR). S oft I-Grehi o PEHY thui fiiny B LRfro- Belﬂzérte'1§
case, the reaction mxture is now diluted by the
odthilied) on of water and ethyl acetate. It is mxed with
500 m of ethyl acetate, and the organic phase is

separahedr (HVSGL8RY (d St 595 ¢

et hyl acetate (E#he éo%%ﬂneg§g gﬁs%7€$as ?95@;%QL%W§(%
ophth dilute Nad sol ution, drled (Na2s™4), filtered

a%d concentrated by evaporation. 8.05 g (about 32.0

nmol ct,,1 obt ai ned, and sai d product
|s uéggf%épﬁgﬁ &g§¥%ﬁ£&8&9rifieation FENbR P )
7.5 2H), 6.66 , 6.17
3 9191()36 2&*5,151 a sém ar%alﬁo 1-gycigrcmyllmetg}qyulfa]_l(gg-nztzg-benzene

Producti on of
(frepschdo remﬁﬁlbﬂ)msﬁ}ﬁerﬁmrye) R beyedoogotysubfanyil-p-ritrebengene (from
sulfoximde QJ "HNWR (DVMSO-D6): 7.47 (m 2H), 6.67
bromocedlppengingl) (s, 2H), 3.90 (m 2H), 0 3.42 (g, 2H),
1.10 (m 6H). zl) Production of
(RS) - S-(4-am nophenyl ) -S-(2-hydroxyethyl)-N-[2-trinmeth
ylsilyl)- ethylsulfonyllsul foximde Si-
w) Production of (RS)-S-(2-hydroxyethyl)-S-(4-nitrophenyl)-/N-[2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

'H-NMR (DMSO): 8.48 (m, 2H), 8.24 (m, 2H), 4.97 (tr, 1H), 3.99 (tr, 2H), 3.79

(m, 2H), 3.00 (dd, 2H), 0.96 (m, 2H), 0.05 (s, 9H).



O OH'"HNW (DMSO-D6): 7.54 (m 2H), 6.68 (m 2H),
6.30 (s, 2H), 4.90 (tr, IH), 3.68 (m 4H), 2.95 (m
2H), 0.95 (m 2H), 0.01 (s, 9H). 131 zn) Production of
(RS) - S- (4- am no- 2- net hyl phenyl ) - N- (et hoxycar bonyl ) - S-m
ethyl sulfoximde S~ O---) 1'H—NI\/R(DI\/SOD6) 7.53
(m 1H), 6.48 (m 2H), 6.042( 3.90 (q, 2H),
3.30 (s, 3H), 2.42 (s, 3H), 1. 13 (tr 3H) zn)

Prasiiictib® of %mmp@w&gl “hie Mkinyid
X)sul fOXIlm demlﬁ)-l-wlil@)l-?a%() ))(% gl’llz’l)q’du 6. 62 ?d

2H), 5.95 (s, 2H), 295 (s, 3H), 2.41 (s, 3H). 132

zo) Production of

(RS) - S- (4- ami no- 2- f | uor ophenyl J5 N\t hoxycar bonyl )
\//

J@[S\
H.N o~

2

1.5 g (6.5 mmol) of (RS)-S-(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
\\ //
Q )

7.5 g of fumingnitric 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



S-nethyl sulfoximde 'HNVR (DVMSO: 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-an1no-2-(trifIuoronethyl)phenyl] N- (et hoxyca
rbonyl) S-nmethyl sulfoxi md? H NVR (DVMSO): 7.78 (m
1H), 7.12 (m IH), 6.84 (m Eﬁ 6.63 (s, 2H), 3.89

(g, 2H), 3.30 (s, 3H, 1.08 (tr, 3H). Ms: 311 (ES).
tehdratine vehila mhein gsuﬂ@d QANuEe $6thi 100 nilRE waiep bﬂ&h&@anf’e‘atwlﬁﬁ

of the conpounds accordlng to the invention w thout

A0 B T o) ST RS, e e

bacul gvi r us-
ofSAfIE ks peTLR (RABDY. Pl hd e B RGP
P i st H S,
i nade SO Pirmedfe Mol tEasu%é’@anﬁdewwfwﬁeérﬁ @4 mmo)
[ 200 ng/ measuring poi nt) was
F%?%&B%?@gg ?@251%@%%3T ¢ baigiti cqoleq fd Sg%géﬁ@@lbffmlxed
various concentrations of test substances (0 m as
WjiB16.3 mbofgonpgnirated sulfyrigagid. Jf istheated figd tawpoinrfemperatyre and then
buffer [50 nmmol of tris/HC, pH 8.0, 10 mmol of MCh,
ta04 5 Cnrhbie batich MNestioned hmemi@haajalnie remlpeﬂltumDIAfnef cooling, it is mixed
dithiothreitol, 0.5 mof adenosine triphosphate

WitATB)ml of Gce. WzgémaQOIm]wQHﬂlntTlﬁforEdrﬁd phase Hllséparited and the
.t Ci /measuring point of

aqueous phase is extracted again with 100 ml of CHCl3. The aqueous phase is made
basic with IN NaOH solution and then extracted from CHCI; (2x). The organic phases
of the last extraction are combined, dried (Na;SOy), filtered and concentrated by
evaporation. 3.8 g (16.5 mmol) ofthe 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

N
H \ //O

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 CHCl; are carefully mixed at 0°C with 2.2 ml



33P-gamma ATP, 0.05% NP40, 12.5% di met hyl sul f oxi de].
The reaction was stopped by adding EDTA solution (250
nmmol, pH 8.0, 14 |/ measuring point). From each
reaction batch, 10 | was applied to P30 filter strips
(Wal'lac Conpany), and non-j,gcor porated 33P- ATP was
renoved by subjecting the filTter strips to three
washi ng cycles for 10 mi nutes eadi in 0.5% phosphoric
of36h@ntrAbd QNfkid@cikl The batsh IsiHested ViRst ® Bbinagmperatuegndiben to
at 70C, the filter strips were covered wt
SE 1, 1l - i ldd |8 hi
4538 il e Bl Lgipuell M (Y T 6 L0 P ictefpatie. Afer
i pcot.por at ed .33P S A td :
COBQ‘B% M Hlé’&"%b“{/&s‘gﬁt%ﬁhtal eggr?%tﬁd Rgrrrgas ur e(ﬂ r'1tT|h|9 %)l%ée{ggpr}ﬁaase S
radi atiqn suring device ll.ac Exanpl e 2 .
medpresr ey 4 RAOH AELE] rEeEEn SR Boke. THE R mPIned Srganic
CycE- GST-fusion proteins, purified fron1bacu|oviruﬁ-
phases aes liprechibequgh @ Y haymarstiligr andispreepiptechisegpgiption. The crude
ProQ nase GrbH, Freiburg. Histone Ills, which was
produstithatis gbteined dereenybailized Bomgghyl prstatth d Segl(hlymid. Si gna
Conmpany. CDK2/ CycE (50 ng/nmeasuring point) was
cormespainding do 8 6 of teniyn of the petdugtdcCobtaingthe presence of
various concentrations of test substances (0 m as
vel I"Has MM {DNIBOY:8e28 @f g &l).08.22 (10, 201); 4.6D (sp) H), 3. 1ds BH), 2.81 (5,
buffer [50 nmol of tris/HC, pH 8.0, 10 nmol of MCl2,
3%?1.nnnl of Na ortho-vanadate, 1.0 mmol of
ithiothreitol, 0.5 pm of adenosine triphosphate
(ATR)s. 4@ gyeasuring poi nt of histone H'S, 0.2
G/ nmeasuring’ poi nt of 33P-ganma ATP, 0.05% NP40,

12.5% di met hyl sul foxide]. The reaction was stopped by
addi ng

za) Production of (RS)-S-methyl-S-[4-nitro-2-(trifluoromethyl)phenyl]sulfoximide

'H-NMR (DMSO): 8.73 (m, 1H), 8.52 (m, 2H), 5.00 (s, 1H), 3.17 (s, 3H).

MS: 269 (ES).



EDTA sol ution (250 mmol, pH 8.0, 14 |/neasuring
point). From each reaction batch, 10 gl was applied to
P30 filter strips (Wallac Conpany), and
non-i ncor por at ed 33P- ATP was renoved by subjecting the
filter strips to three masgbgg 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
zBP PRb&isktivhn ol (RH)-S1(3- -nfitké (MR bdnl

V@I | ac Con‘pagy‘)gy-%pdhggiog‘g n?t géﬂl%ﬁg) m%&gw§g®ﬁe
anount of incorporated 33P (substrate

phosphoryl ati on) was determ ned by scintillation
measurenent in a gama radiation ngasuring device

(Wal lac). 135 Exanple 3 VEG- Receptor-2 Kinase Assay

Reconbi nant VEGF receptor tyRQ b Ki hase-2 was
purified as a GST fusion in from

bacul ovirus-infected drsect ceils (Sf9)

Pol y- (G u4Tyr), which used aF a kinase substrate,
was purchased by the Si Conpany. VEGF receptor

tyrosi ne kinase (90 ng/ nmeasuring point) was incubated
for 10 mnutes at 22C in the presence of various
concentrations of test substances (0 m as wel | as

W t hij f 0.001 - 30 in 30 | of assay

put £ SNE RRBRD34inoitie 24w ik B dgmi). SO ejenes 2
1 _mmol of MO 2, 3 pnol of Na ortho-vanadate, 1.0 mol
(ofHYi thiothreitol, 8 nol of adenosine tri sphosphat e
(ATP), 27 g/ nmeasuring point of poly-(d u4Tyr), 0.2

G/ at9 tfP)poi nt of 33P-gamma ATP, 1% di et hyl

sul foxide]. The reaction was stopped by addi ng EDTA
solution (250 nmml, pH 7.0, 10 I/ measuring

zc) Production of (RS)-N,S-dimethyl-S-(4-nitrophenyl)sulfoximide

500 mg (2.5 mmol) of (RS)-S-(4-nitrophenyl)-S-methyl sulfoximide 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 NaHCO5 and extracted from DCM. The combined organic



point). From each reaction batch, 10 | was applied to
P30 filter strips (Wallac Conpany), and

non-i ncor por at ed 33P- ATP was renoved by subjecting the
filter strips to three washing cycles for 10 m nutes
each in 0.5% phosphoric aci3.5ﬁ¢ter the filter strips
were dried for one hour at 80, the filter strips were
covered with scintillator strips (MeltiLexTM A,

piivel aie deledONBBD, R fitlered kRdlcdnoént@RR BYQMApdhtich0 448 FRE2.1 mmol,
amount of incorporated 33P (substrate

cBREPBREAY 1028908 th¥Grs) SRhEFBUNE T ain&d Nti | I ation

nmeasurenent in a gamma radi ati on neasuring device

(wval Iga &5V e ' f t

i nhi b‘?ﬁ%“@ﬁ@em g %t%jrjﬁﬁ\ﬁ%{)c%o?@{‘% eg'ggl(sygﬁgzr%ﬁﬁsbﬁ)-
t he Rﬂ?%??fﬁ i ncorporation to 50% of the uninhibited
i ncorporatron after renoval of the blank reading

( EDTA- st opped reaction). 136 Exanple 4 Proliferation
Assay Cultivated human tunor cells (MCF7,

hor none- i ndependent human breast cancer cells,
zd)e Predutstiop oARD-NVitethoxy cachanylishmethykSr{4rmitropheiyl)swiédximide
| ung cancer cells, ATCC HTB-177, HCT 116, human col on
cancer cells, ATCC CCL-247; DU 145,

hor none- i ndependent human prostateosaﬁéer cells, ATCC
HTB-8 1; MaTu- MDR, hornnnetgnﬁe ndent, nultiple

phar maceuti cal agent-resistart/ huRan breast cancer
cells, EPO GrbH, Berligryereflaftened out at a
density of about 5000 ¢ $/ measuring point,

dependi ng on the gro e of the respective cells,

in a 96-well nultit\lf‘lier N ate in 200 |
e

8.50 g (42.5 mmol) of (RS)-S-(4-nitrophenyl)-S-methy! 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;SOsy), 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).



of the corresponding growmh nmedium After 24 hours,
the cells of one plate (zero-point plate) were
colored with crystal violet (see below), while the
medi um of the other plates was replaced by fresh
culture nmedian (200 '), toykich the test substances
were added in various concentrations (0 m as well as
in the range of 0.01-30 m the final concentration of
ze) PPodiitiyR oF (ldﬂgfﬂiét'hyi-NS(g[(iR&S,SR)%Solﬁ'o5%5-m'5ﬂfyl¢yeldh$xyl]-
were incubated for 4 days in the presence of test
8 (4. hfierati on was determ ned by
oxg}gpgﬁroﬁ'ﬁge’? 4eﬂ—ilg§)lpﬁgﬁy\l/l\259 L@Jgﬁ/‘g{ al violet: the cells were
fixed by adding 20 |/nmeasuring poipt of an 11 %
glutaric al dehyde solution for 15 nutes at room
tenperature. After three washing 6'»ycl es of the fixed
cells with water, the plates were diied at room

tenperature. The cells were col ¢ ddi ng 100
gi /measuring point of a 0.1 % cfysta iolet solution
(the pH was set at 3 by aﬂﬂ}ﬂwg cetic agid). After
t hree washi ng cycl es g Be_col@red cells with water,

the plates were drid room tenperature. The dye was

di ssol ved by adgli ng / meaisuring point of a 10%
acetic acid sol utNon. e extinction was determ ned
by photometry at a-wavel ength of 595 nm The change of
cell growth, in 137 percent, was cal cul ated by
normal i zati on of the neasured values to the extinction
values of the zero-point plate (=0% and the

extinction of the untreated (0 nm) cells (:1009? .. 49 0
138 168 ang(0et75mmol) 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 (+)
menthy] 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;SO4), 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).



Car boanhydrase Assay The principle of the assay is

based on the hydrolysis of 4-nitrophenyl acetate by

car boanhydrases (Pocker & Stone, Biochem stry, 1967,

6, 668), with subsequent photonetric determ nation of

the dye 4-nitrophenol ate thq57is produced at 400 nm by

means of a 96-channel spectral photoneter. 2 | of the

test compounds, dissolved in DVSO (100 x the fina
Pe&Tictioh bPRS)-Nethbdycar

e (fumn% )J(ke 7 alm?{;gsgétggkzgg tFdienPhsulfoximide

into the holes of a 96 hole mcrotiter, pl ate. Hol es

that contai ned the sol vent w thout ggg{ compounds

were used as reference values (1. es W t hout

car boanhydrase for correcti n, he non-enzymatic

hydr ol ysis of the subst ﬁd 2.0 Holes with

car boanhydrase for detgf 'ng he activity of the

non- i nhi bi t ed enz%ye) of |assay buffer (10 nmo

of Tris/HC, pH 7.8y P of NaCl), with or

W t hout 3 unlts/holelon carboanhydrase | or 11, was

pi petted into the hoPes of the mcrotiter 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

acet HHNMRI(BMIO-Ds): S480gi, 28068, CORR2M)! 252 aA; 26903.8) b (m, 2H),

The plate was incubated at room tenperature for

1Mk, 68). The extinctions were neasured by photonetry

at a wavel ength of 400 nm The enzyne inhibition was

cal cul ated after the nmeasured values were nornalized

to the extinction of the reactions in the holes

o) PRAeaSR oY B W fetlafyenibang s HathaESiL2 ethyics

nzyne (=0% i nhi bi tion).

nnrophen)%sullttoxnml

O\ +
-

o

'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).



139 The results fromthe exanpl es and the conparison
data are indicated in Tables 1 to 3 below To
denonstrate the superiority of the compounds according
to the invention conpared to the known conpounds, the
conmpounds according to thejjqvention were conpared to
known reference conpounds and a structurally simlar
known compound of Exanple 10 from WO 00/ 096888 in the
e i he jofiyl)3i2cmiag-4-nitrophbwd)-1  and

zmz%%‘i@%ﬁ?fn(@gleé&g&ﬂc%ﬂo{ﬁﬁgr o(ved dat a o-rE@t hlga)

s CO ]ouE@IS. aiﬁgordi ng to the invention are shown in

R o) 0 the conpound of Exanple 10 from WO
00/ 12486 and is acetazol am de. Taple 1 Exanple
No. Proliferation I1C50 [M MCF7 OHCT116DU145MaTu- ADR
1.00.31.20.41.51.6 2.01. 509\3 v 31N\70. 4
1. 3<0. 10. 140. 100. 20. 17

| _40.9060. 0807 DK0. 100. 08
1. 20. 110. 030. 020. 040. ¢ 10. 9" 2. 30. 30. 40. 190. 12
1. 230. 13<0. 10. 1<8.\1 1 . 10. 070. 130. 08

~ +

|
¢

'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

o)
o N—<
\\S// 0
~ \\
O . F
Y
| _ F
0 F

'H-NMR (DMSO): 8.78 (m, 1H), 8.65 (m, 1H), 8.49 (m, 1H), 3.90 (g, 2H), 3.58

(s, 3H), 1.07 (tr, 3H).



1.25<0.1 140 0 O Exanple No.Proliferation IC50 [M
MCF7HA60HCT116DU145MaTu- ADR 1. 310. 20. 180. 30. 7
1.410. 080.070. 090. 07 1.420.15<0.10.17<0.1 1.71.1
1. 260. 060. 030. 070. 04 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 f.400.110.170.180.3
1.630.9 1.480.30.30.40.6 1.540.110.120.190. 07

zj) Production of (RS)-S~(4-aminophenyl)-V-(ethoxycarbonyl)-S-methyl sulfoximide

o/
A //N_<

s
H,N

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
m] of a 10% solution of Ti(II[)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,SO),
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 (DMSO-D6): 7.52 (m, 2H), 6.66 (m, 2H), 6.17 (m, 2H), 3.91 (q, 2H),

3.30 (s, 3H), 1.12 (tr, 3H).



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. 1<0.1 1. 370.17<0. 10.160. 3 141 Exanple
No. Proliferation 1C50 [M MCF7H4A60HCT116DUL45MaTu- ADR
1.57<0. 10. 120. 110. 09 1. 490. 30.40.30.6 1.501.2

1. 550. 30. 30. 30. 15 1. 560. 028 3gt0. 070. 05

1.460. 20. 110. 170. 2 1. 470. 60. 60. 60. 8 1.160. 180. 20.194.0
1. 200. 20.40.42.1 1.380.120. 060. 130. 4

2k)! PPGflicioh of @S) 15 {4-#minophéhyDBA-(BkAxXaPbéifyl)-S-ethyl sulfoximide

O_/

\\ //

QW

'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).

z1) Production of (RS)-S—(4-aminophenyl)-S-(Z-hydroxyethyl)-N-[Z-trimethylsilyl)-

ethylsulfonyl]sulfoximide

\\ N7

PR

'H-NMR (DMSO-D6): 7.54 (m, 2H), 6.68 (m, 2H), 6.30 (s, 2H), 4.90 (tr, 1H),

3.68 (m, 4H),2.95 (m, 2H), 0.95 (m, 2H), 0.01 (s, 9H).



1. 600. 060. 040. 040. 04 1. 140.090. 100. 090. 11

1.150. 180. 20. 30. 3 1.320.190. 180. 30. 6
1.280.170.120.20.2 3.41.0 3.50.120.050. 060. 03

1. 580. 060. 030. 030. 04 142 Exanpl e No. Proliferation
IC50 [M I\/CF7H460HCTll6DU14§§/pTu- 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

zi) 3B@diction of (RS)-S-(4-amino-2-methylphenyl)-N-(ethoxycarbonyl)-S-methyl

sulfoximide

o)

RV (

s o7\
CC

2

'"H-NMR (DMSO-D6): 7.53 (m, 1H), 6.48 (m, 2H), 6.04 (s, 2H), 3.90 (q, 2H),

3.30 (s, 3H), 2.42 (s, 3H), 1.13 (tr, 3H).

zn) Production of (RS)-S-(4-aminophenyl)-V,S-dimethyl sulfoximide

N
A/

jos
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).



3.100.4 3.91.0 1.18<0.1 1.21<0.1 1.52<0.1 1.53
: : . . . .530.3
1.19<0.1 1.43<0.1 1.440.13 Exanple 10 from WD
%40. 60)4&/). EOCSDKOZ/ 096888 143 9 0 Table 2 Exanple
. CDK2 c 1/ CycB VEG-R2 1C50 [nM 1 C5

zo) Production of (RS)-S-(4-amino—2-fluorophenyl)-N-(ethoxycarbonyl)-

S-methyl sulfoximide
0
0 N—-<
Y/ o

/@is\ RN
HN F

2

IH.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]-N-(ethoxycarbonyl)—

S-methyl sulfoximide

H,N

'H-NMR (DMSO): 7.78 (m, 1H), 7.12 (m, 1H), 6.84 (m, 1H), 6.63 (s, 2H), 3.89
(q, 2H), 3.30 (s, 3H), 1.08 (tr, 3H).

MS: 311 (ES).



1. 0<107940 1.3610140 1.41013340 1.22013048
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 1.391949 150 144 0 40
Exanpl e No. CDK2/ CycE 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 CDK1- and CycB-GST-fusion proteins, purified from baculovirus-
infected insect cells (Sf9), were purchased from ProQinase GmbH, Freiburg. Histone
IIIS, 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 pm, as well as within the
range of 0.01-100 pm) in assay buffer [S0 mmol of tris/HCL, pH 8.0, 10 mmol of MgCl,
0.1 mmol of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 um of adenosine
triphosphate (ATP), 10 pg/measuring point of histone IIIS, 0.2 pCi/measuring point of
PP.gamma ATP, 0.05% NP40, 12.5% dimethyl sulfoxide]. The reaction was stopped by
adding EDTA solution (250 mmol, pH 8.0, 14 ul/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).



CDK1/ CycB VEGF-R2 I1C50 [nMIC50 [nMI1C50 [nM

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 1.56246332 1.46411340

Example 2
CDK2/CycE Kinase Assay

Recombinant CDK2- and CycE-GST-fusion proteins, purified from baculovirus-
infected insect cells (Sf9), were purchased by ProQinase GmbH, Freiburg. Histone IIs,
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 um, as well as within the range of
0.01-100 pm) in assay buffer [S0 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 um of adenosine triphosphate
(ATP), 10 pg/measuring point of histone I11S,0.2 uCi/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 **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 **P (substrate phosphorylation) was determined by scintillation

measurement in a gamma-radiation measuring device (Wallac).



1. 47627300 1.16130170130 145 0 Exanpl e No. CDK2/ CycE
CDK1/ CycB VEGF-R2 1C50 [nMIC50 [nM I C50 [nM
1. 2054160820 1.38787559 1.36114392 1.514526 1.604439
1.144769 1.1542559 1.32121656 1.2871437 3.44172250
3.5817150 1.587445 135

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 (S9). Poly-(Glud4Tyr), which was used as
a kinase substrate, was purchased by the Sigma Company.

VEGEF 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 um, as
well as within the range of 0.001 — 30 um) in 30 pl of assay buffer [40 mmol of Tris/HCI,
pH 5.5, 10 mmol of MgCl2, I mmol of MnCl2, 3 umol of Na ortho-vanadate, 1.0 mmol
of dithiothreitol, 8 pmol of adenosine trisphosphate (ATP), 27 pg/measuring point of
poly-(Glu4Tyr), 0.2 uCi/measuring point of 33P-gamma ATP, 1% dimethyl sulfoxide].
The reaction was stopped by adding EDTA solution (250 mmol, pH 7.0, 10 ul/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).



1.597948 3.01649170 3.61822200 3.71119110 3.82791>1000

3.13397120 1.294716 1.3061529 146 Exanple

No. CDK2/ CycE CDK1/ CycB VEGF-R2 1C50 [nMIC50 [nM I C50

[nM 3.10418 3.9855 1.1833 1.2165 1.53411 1.1937

1. 4425 136
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 um; 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



Exanpl e 10 from WD <1090200 02/ 096888 0 147 O 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 t conmpounds according to
the invention inhibit cyclin- dependent kinases and/ or
VEGF receptor tyrosine kinases in the nanonol ar range

pergghg w&s%ﬂﬁ:g&fég ng%%@hltzaﬁ&?oﬂ%h@lﬂeﬁﬁfeﬁﬁdaﬁfes af the axtrctioe valges

r angi ogenesi s. Table 3 shows that
ubst ances accop madnw%tunqeatedm@mmduaﬁlm%
8&?&& a%efﬁ%/ﬁaﬂgﬁe%rxlarlt such as, e.g.,
acetazolanlde or Exanple 10 from



W02/ 096888, which represents the closest prior art,
do not have any neasurabl e carboanhydrase inhibiton
and thus no | onger exhibit a possible side effect that
could be attributed to the carboanhydrase inhibition.
In this respect, the above- qﬁptloned tabl es confirm
that the substances according to the invention are
superior in conparison to the prior art. 148 Clains 1.
punds of general formula (1) in which Q stands
for the group ST -DBE oder [or] Db E, G L, Mand T,

i dependently of one another, stand for
dan(Ea"i\‘fn d@?%‘éﬁ& nitrogen or sulfur, R stands for

?%gr "?Qee n li}ﬂ%%@ assgy B(B%se%l oéélle Pﬁ?{iﬁysi 1t1to Rer}yo?ce{ag)e by
cegg nﬁ?cﬁ'ﬁes ?I%ggger & S%ne Bzoc#e)r/nzstryc%%g 868?' teh glubsequent ’

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 DMSO (100 x the final concentration), in
a concentration range of 0.03-10 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 pl 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 11, 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-nitropheny! 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).



149 0 0 C10-cycl oal kyl, aryl or heteroaryl that is
optionally substituted in one or nore places, in the
same way or differently, wth hydroxy, hal ogen, C1-
CB-aIkoxy, am no, cyano, Cl-C6-alkyl,

-NH-(CHQ) - C3- C10- cycl oal kyl 39 - C3- Clo cycl oal kyl ,

Cl- C6- hydr oxyal kyl , C2-C6-al kenyl, C2-C6-al ki nyl, C1-
C6- al koxy- Cl1- C6- aIkyI

d - C@h@f&ﬂ@ﬁ&ltf@@x%t@%ﬂnﬁﬁe %T(%AI{%MIII data Mdlcated in Tables 1
06-al kyl , -N(Cl-Cb-al kyl)2. Ci-Cb-al kanoyl, - CONRIRIO,
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-(CH2) " n heteroar itse tionally
e Lo s T iieate éowpaﬁ%dscﬁndﬁarraﬁ aé@glar ke goapeighd of
way or fferent wi.t h hal ogen,
Eéamée-lg% @3@68&1 tklsﬁpzyn&ﬁte% e qu@¥§rled}ﬁate@3T ables 1
- OCF3, and the ring of C3 -C 10- cycl oal kyl and
a2 balowa K ¥y able 3t the paproyedcdate drethy aerapeunds acsotdingtadheminvention
nore nitrogen, oxygen and/or sulfur atonms and/or can
atgeshpwih @r comptagisbrity tinenpoundrof Exan@€)] 0 fromge (0 24B& and
ring and/ or optionally one or nore possible double
adetazdlintdn be contained in the ring, X stands for
oxygen, sulfur, or for the group -NH or
- N(C1- C3-al kyl ) - or

Table 1
Example No. Proliferation ICsy [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




X and R2 together forma C3-Cl0-cycl oal kyl
optionally can contain

optionally can be substituted in one or
in the sane way or differently,

one or

ring, which

nmor e het eroat ons and

nor e
wi t h hydr oxy,

pl aces,

Cl- C6-al kyl, C1-C6- al koxy, 1'4?6" ogen or the group

NROR o, R3 stands for hydrogen, hydroxy, hal ogen, CF3,
OCF3 or for the group 150 0 O NROR10, or for
EambIENGY |+ C3- (o- cycl oal BYdliflatioh 160 Xy that—T]s
appﬁgha 'y substituted in onelof“wbgggﬂﬁgggs, in the
Same—way —or—chi—ffe :I —yt el pget By eH04Y
C1- C6- al koxy or tﬁ%‘eé?ou m Wf% pp&?é;%'@])3
U—stands—Ftor—hydrogenpr—for the group - COR8 NCR,
ri et hiPSi [ anyl | (T9%8), [ P48t -lout yl - di P&t hyl si Pdnyl
TBOMS)  tert-butyl-di phenyl sifl anyl (TBDPS),
friethyldllanyl (TES8 or-802R7 or fof @Q9CLO- .&%| dr
(C3- C10-cycloal kyll that}lis optlionally substituted in
pne or hw2e places0.i5n theosame way ¢ro.1differantly,
W t h hydroxy, hal ogen, (G -C6-4dl koxy, |Cl- C6tal kyl t hi q,
Cyano, 1G3-Clo-cyclpal Kyl , CI-[Co-hydfoxyal Ky,
C2- C6- al kenyl , CP-C6-al ki nyl, |Cl-
6-atko C=—C6—atwyx
Cl -C6-ar%%xy-C1-:6©§Fkoxy983-CB-alkyl %P7w th(l?%e
Fotp—EONRIREO,T—CORS; ”Eg, OCF3—p+-—NRBR-0-—R5
Stands Fof c1-c1p- J90yi | #92 - al kenyl 0182 06-80%i nyfl
or C3-Clo- CE‘C| oa I(\J/I

1.10 0.5 0.7 0.8 0.8

1.39 0.3 0.3 0.3 0.9

1.33 1

1.35 0.11 0.12 0.12 0.3

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




that is optionally substituted in one or nore places,
in the sane way or differently, wth hydroxy,

Cl- C6- al koxy, C3-Cl O cycl oal kyl, hal ogen or the group
-NROR1O, or R4 and R5 together can forma

Cs-C o-cycloal kyl ring of ggpup whereby V, Wand Y, in
each case independently of one another, stand for -CH2
151 that is optionally substituted in one or nore

W@yo' e YATE WY Oprofferdttnacy] g th hydroky,
0- aI kyl | C 1-C 10-al koxy or R0, wherepy
f"’ln Al leo o1 o4 11 1 .
c1—CHo—aty—ot = Y _Ablf{ ed

in one or nore Erf’[gg; q{%q(hggzir?e %ﬂglm}
differently witth hydrpxy—NRORIO—ef—E+—E10-atkkoxy
and/ or 164n” be i rte<r0F]up1 e llgy one or |mard | C((gtwgroUps
in the ring, and/or optionally onelor ppie d%uh! e
bonds ¢48 be contaPAed|i O-¢he| ring, |RP4tands%r a
heteroaryl or a|C3-Cloicycloal kyl rilng, which
opti onalspy can |cohRaip one of nore |[hetergatons and
optionally can Re substituted in ong or nore placep,
T the (Sgne way [orodifiergnptlly, wth hysirgxy, 0.15
Cl1- C6- aI kyl, Cl1-C6-al koxy of hal ogen,

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 0.4 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

3.4 1.0

3.5 0.12 0.05 0.06 0.03

1.58 0.06 0.03 0.03 0.04




R7 stands for Cl1-C10-al kyl
substituted in one or
wi t h hal ogen,
Cl- C6- al koxy or with the group trinethylsilanyl
NROR10, R8 stands for

hydr oxy, Cl1-C6-al koxy, Cl-
-NR9R10 R9 and R10,

differently,

or

nore

or
pl

aryl

aces,
hydr oxy,

hy gen,
Cgﬁglkylthlo

t hat

Cl1-

- al kyl,
benzoxy or
i n each case independently of one

stand T
oxy,

N

jroxy,

b nyar Ogeprolfféréwaéé “|K[¥IM]

hydroxy

o £~

Is optionally
in the sane way or
Cl- C6- al kyl
(TVB)

l'y
en
e

n

1,

up

H ||yU| OXY~= €=6- 1
r oup - ( CH2) " NR9 %&WCNWJL F@R?S"ﬂ% W“ABRF;LO
nnaf her forma-C3-Cl10 \/r~| oal |1\/| i ng that gpt| ohal
tan be 18% interfuftidd by<®he or nor¢ ™ r bgerc0-bxyd
nd/or sulfur atons andl/or cgn be interrupted by orn
or nore30C(O) - groups ijn the rling and/or pptional |y
pne_or_nore passibl e doubl e bgnds can be cpntained i
t he ring,6 and n|s0asds| f0021-(6, as wed.b2ap thedx
soners, diastereoners,| enantijoners and/or}salts. 2.
Conmpoungg of genergljfornuha (JT) accordyngfio g arm
n whi ch Q stands for| aryl, |[R stands fof hydrogen,
at ogen,_,"ga —C6-4a 'Kyd.4 \,FS,O 3Q|‘\i, T tTO B fpt tdllr‘g g

3.1 0.4

1.29 0.17

1.30 0.17

3.10 0.4

3.9 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 0.4 0.7 0.8

02/096888



-COR8 or -OC | -C6b-alkyl, R2 stands for hydrogen or

Cl - C10-al kyl, C2-d o-al kenyl, C2-Clo-alkinyl, C3-

Clo-cycl oal kyl, aryl orheteroaryl that is optionally

substituted in one or nore places, in the sane way or

differently, with hydroxy, |halogen, C 1- C6-al koxy,

am no, cyano, Cl1-C6-al kyl,

-NH (CH2) " - C3- Cl 0- cycl oal kyI , -C3-Clo-cycloal kyl,
T& hydr oxyal kyl , C2-C6-al kenyl, C2-C6-al kinyl, C

al koxy- Cl - C6- al kyI
Cl - C6- al koxy-d - CGaIkoxyCl C6- al kyl , -NHCI -
C6- al kyl , -N(CI C6-al kyl )2, C-C6-al kanoyl - CONR9RL1O,

_CORE — C1

Q‘L Ty W’W{ W CrIRTCy B VECRRZ ]2 v!
phenyl (CH2) - CH2) nP0O3( R8) r h t gr oup
-R6 or NROR10, a (§5hk‘l‘ﬂher (I "Cél\él é/%ll Kyl |
aryl, heteroaryl, -(CH2\ " \I| and - l—l')\ " _he eroary|
itself amtionally can lbe subst i tUtOed ih or® or |nore

pl aces, in the sane way or differentlyl with hgl ogen,
ydroxy, .l - Co- al[kyl, <1(Cl - C§- al k@ky or|w t4) t hg group
-CF3 or -OCF3, and the ringjof the C3 153 0 O
€t6=cyctogtkyt—and theg C - Glo-al kyl opfionably |can be
i nterruptf'ed by one or nore |nitrogen, pxygen and/ or

C|||F||r 4 o/

azgno atar ot bcllo et errglpt ed] Dy 340ne jor nore
r

Tall

C(O) ups infthe ring and/or optlowa!lylo_ne or
rlng, “qﬁ;'h' dgubte ?Pnds ean ﬁﬁ)“”” ar g7 t he
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

1.39 19 49 150




X stands for oxygen, sulfur, or for the group -NH,
-N(CG -C3-al kyl) or X and R2 together forma

C3-Ci o-cycl oal 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, with hydroxy, Lb - C6-al kyl, Cl1-C6- al koxy,
haI ogen or the group NROR10, R3 stands for hydrogen,

or

||_yu Uycli m‘mz NRgRlo,
%H @6 , oal kyl or O -C6-fl koxy
that IS optlonll i tjut e el pl aces,
in the sane way orYC-‘tﬂlLbe?lér entfd)l}o fh ha "o[ggﬂ
hydr oxy Cl1- 5t ands
for 0-433R4 stan Ip
-COR8, NO2, trinethylsilany]l (TNMS)
tert - batdgl - di met hyl si42anyl  ( TBDVS) 94
tert-butyl-di phenyl silanyl [ TBDPS) tlriethylsl!|anyl
(TES) qraafor - SOPR7 o028 for Cl-Cli® al kyl o130C3- 10
cycloal kyl that |s optional]ly substityted in ohe or
e pi S, in [he spgre way or2idi fferentidy, wth
hydr oxy,' haI ogen| CI -C6-al koxy, C | -|C6-al kyl§hio,
yar‘.u, Eo=—cyttoatkyt - o,y dr oxyal RyT,
am?enyl Cp- CG-éaI ki nyl,
O m al l(nV\l ("l C6—altavH -
Cl1- C6- drd&oxy- C1- 06- al Koxy- d - 06181 kyl| or 214 th]the
lgroup - CONRORIO |- COR8, - CER - OCF3—of—NRIR-©S| 154 0
1.54 5 g 69
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
149 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




R5 stands for C, -C10-al kyl, C2-C6-al kenyl,

C2- C6-al kinyl or C3-C,o-cycloalkyl that is optionally
substituted in one or nore places, in the same way or
differently, w th hydroxy, C, -C6-al koxy,

C3- C o-cycloal kyl, hal ogen, gy the group -NROR10, or
R4 and R5 together can forma C5-C, o-cycloal kyl ring
of the group \S/ ~W(Y)" whereby V, Wand Y, i n each

CasepxadiffeMNgldent! ¥ pX2/CH&E d"CHRA/CycH PVEGE-R2 |-
whi ch 1s optionaljly substityted in one or nore places
i n the sane way Qr entl nydr
Ci -C, o-al kyl, C, - Iéj f['{ﬁj( Iﬁﬂh@%&g ¥€ gre y
c—c-0¢ by Bf (‘ &g al ',\o‘n“ al-so—eanbe %:bst ituted
I n one ? nor e place§4|nthe slgﬁpewa or8
ifferently with hydroxy -INR 9R10 orlC - _C o-lal koxy

and/ or £3% be intlerrugBed by one7dr nmofe - O -| groups
in the ring, and/lor optionally one or|nore doyble
bonds chBA6be contjai nedlin the ri Ay, R6|stas flor a
het eroaryl or a @3-C o-cycl gal kyl ring| which
optionalky can dontaiq one |or nye heferaom ong and
optionally can bg substituted in one pr nore gl aces,
N The pgHE way gr ditjerenyry, Vg th nyar ,
C, - C6- afkyl , K

1.14 4 7 69

1.15 4 25 59

1.32 12 16 56

1.28 7 14 37

3.4 41 72 250

3.5 8 17 150

1.58 7 4 45

1.59 7 9 48

3.0 16 49 170

3.6 18 22 200

3.7 11 19 110

3.8 27 91 >1000

3.1 33 97 120

1.29 4 7 16

1.30 6 15 29




C, - C6- al koxy or hal ogen, R7 stands for C, -C, o-al kyl or
aryl that is optionally substituted in 155 0 one or
nore places, in the sane way or differently, with

hal ogen, hydroxy, G -C6-alkyl, or C -C6-al koxy or
with the group trlnethyIS|Iq2§ (TM5) or -NROR o R8
stands for hydrogen, Cl-C6-alkyl, hydroxy,

C - C6-al koxy, C 1 -C6-al kylthio, benzoxy or -NROR

o B qoch CPRPCIE CEDRTCEY | QRGP "
o Yoy k- e d | kyl,
pdr o, oyar oy IRt s PiLsMP Rgm

nQ
"1 and |\_|.v tnnai-h r -Fnrm

i ng~t hat optld allyfcan be

or nore nitrogen, oxygen andy or

sul fur &9ns and/lor  c8n be |i ntedbupted by one jor nore
FC(O) - groups inljthe ring and/or_optionally one or

)
D P
NI T O

33-C|o-83§|oa|ky|

hor e po$dBbl e doybl e bdnds cdan be3 contained in fhe
Fing, 0 and n stlands for 1-/6,

1.21 6 5

1.53 4 11

1.19 3 7

1.44 2 5
Example 10 from WO <10 90 200

02/096888




as well as their isoners, diastereoners, enantioners
and/or salts. 3. Conpounds of general formula (I)
according to claim1 or 2, in which Q stands for
phenyl, R stands for hydrogen, hal ogen, Cl-C6-alkyl,
CF3, CN, nitro or for the gpoup -COR8 or -O-C
1-C6-al kyl, R2 stands for hydrogen or for
Cl - Clo-al kyl, C2-C10-al kenyl, C2-Cl O al kinyl, 156 S
Tabir£10- cycl oal kyl, aryl or heteroaryl that is
optionally substituted in one or nore places, in the
same way or differently, with hydroxy, halogen, CI-
C6- al koxy, an1no cyano Cl- C6- aIkyI
MO 3 “”c.ca.“ Clo- cycl oal kyl ,
Cl- @Baw@rl‘&kyal Ly Tnhibifiep °£F’i&'§m C2- C6- al ki nyl, ' Ci-
C6- al koxy- C1- C6 aIk
C - C6- al koxy- C1- os-é#nb@mh)@raat%z al Byl , - NHC1-
C6-al kyl, -N(Cl{C6-al kyl )2, Ci1-C6-4l kanoyl, -CONRIRLO,
-CORE, C1-C6- al kyl OAdCsclrMbxy, arnyl, heteroaryl,
-(CH2)"-aryl, -(CH2)n-heteroaryl. |phenyl-(CH2)n-R8,
- ( CHZAmp1e3(R8) 2 [or wi t I>100@0 gr oup {R6 or - NROR10, and
phenyl, C3-Cl-cycl oal kyl, aryl, hetleroaryl,
-(CiEmpRYd and -(CH2)3rgobgt eroaryl itself optionally
can be substltuted in one or nore gl aces, in the sane
vvay T et Fy—w tt=fratogem, tjydr oxy,
hEEMh¥$ C1{C6- aIkoQ&, or mﬁtr the group -CF3 or

anrl +hn di-ne ~f
Exampl’e Do Wo oo —Spggteeyerqal kyl

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, e.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.



and Cl-C10-al kyl optionally can be interrupted by one
or nore nitrogen, 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
doubl e bonds can be containgd in the ring, X stands
for oxygen, sulfur, or for the group -NH or
-N(C1-C3-alkyl)-, or X and R2 together forma
CIaintsl 0- cycl oal kyl ring, which optionally can contain
one or nore heteroatons, and optionally can be
substituted in one or nore places wth hydroxy,

Cl- C6-al kyl, Cl-C6-al koxy, hal ogen or the group

- NR9 I en, hydroxy, hal ogen,
CF3,$%EE§B§P§F2?%§ﬁ%85?§ﬁ%{qg? -NROR10O or for

Cl- C6- al kyl, C3-C6-cycl oal kyl or Cl-C6-al koxy that is
optionally substituted in one or nore places, in the
same way or differently, wth hal ogen, hydroxy,

Cl1- C6- al koxy or the grouBthFg + mstands for 0-2,
R4 stands for hydrogen o Afok\{ group -COR8, NQO2,
trimethylsilanyl (TMVS), S | - di met hyl si | anyl
(TBDVB), tert-butyl -k 1l anyl (TBDPS),
triethylsilanyl (TES) ¢r-S02R7, or for Cl-Cl0-al kyl or
C3-C, 0-cycl oal kyl th IS optionalhy substituted in
one or nore places, In Ne sane way or

Z

R e,

R’ Az
in which

Q stands for the group

D,E, G,

L,Mand 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; -Cs-alkyl,

R? stands for hydrogen, or C,-Cj¢-alkyl, C,-C)¢-alkenyl, C,-Cjp-alkinyl, Cs-



differently, w th hydroxy, hal ogen, Cl-C6-al koxy,

Cl- C6- al kyl t hi o, cyano, C3-C, o-cycloal kyl,

Cl- C6- hydr oxyal kyl , C2-C6-al kenyl, C2-C6-al ki nyl, Cl-
C6- al koxy- Cl1- C6- al kyl ,

Cl1- C6- al koxy- C1- C6- aIkoxyCE%;C6 al kyl or with the
group - CONROR1O, - OCF3 or -NRO9R10, R5
stands for Cl Cl10- al kyl , C2-C6-al kenyl, C2-C6-al ki nyl

or C3-C g€ %}rkﬂﬁyl of ﬁ&’éroér?l antié @pminhWy Subbrstirict] i 6k or
nor e

in one or aces, in the same way or

differen
0- cyol oameipl e%”gé‘*é%“‘%?“? gdgﬁsﬁ%‘?m ok, Ralogen. Co

gRrS Ohgget 4 lkg%s1 ﬁ%?rgpc?angsc = B—yﬁ(w: -W-( n" 3[@10-(32015{}%1,
Chat | Qdeé’f@? SrapiiecalerPlbmiThy %L%”%F% G Grlking, O
G- Glo. Zﬁ“:@kﬂ%@?@mﬂéﬁ GGG kbt otk S Bl -
Cl-Cl0-al kyl or G -G -al koxy also can be quptltug
in one ofs-alkgh eNﬁﬂla(ése@k)’l)ant Reakapeylng(PNR R, -COR", Ci-Ce-
differently, with hydroxy, -NRORLO or Cl-
alkylOAc, carboxy, aryl, heteroaryl, -(CH;)q-aryl, -(CH,)q-heteroaryl,
phenyl-(CHz)n-Rs, -(CHz)nPO3(R8)2 or with the group -R® or-NR°R",
and the phenyl, Cs-Co-cycloalkyl, aryl, heteroaryl, -(CHz)n-aryl and —
(CHy),-heteroaryl itself optionally can be substituted in one or more
places, in the same way or differently, with halogen, hydroxy, Ci-Ce-alkyl,
C,-C¢-alkoxy, or with the group —CF;3 or —~OCFs3, and the ring of G-Cio-
cycloalkyl and C;-Cj¢-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 C3-Co-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-Cq-

alkoxy, halogen or the group ~NR°RY,

R’ stands for hydrogen, hydroxy, halogen, CF3, OCFs; or for the group



G -al koxy, and/or can be interrupted by one or nore
-C(O- groups in the ring, and/or optionally one or
nore doubl e bonds can be contained in the ring, R6
stands for a heteroaryl or a C3-Cl0-cycl oal kyl ring,
whi ch optionally can contaijgyone or nore heteroatons,
and optionally can be substituted in one or nore

pl aces, in the sanme way or differently, w th hydroxy,

G - C6- al kyiNR’R'Gior@6r @L&LAKyI0C;- 05k 641Ky B c5icantlS
Cl-Cl0-aryl or aryl that |§ OEtIOﬁg [Ty subi?%tutégﬁ%ﬁm

one or no§RionkliP&BStituled ik Bﬁc% mﬁﬁre\ff%esc@ t@%ggrﬁ(\%%&y ’

wi th hal ogen, hydroxy, Cl

% S RPN, T PR

al k al kyl thio, benzoxy or NROR10, RO
d%lo ﬁ%}ﬁgg%qho %gse i ndependent|y of one anot her,

stan sfor dr Cl- al kyl, Cl1-.C6- al koxy
hydr xy, ﬁW@F 3’5'@1‘?3 O%’RS}F grtalipmﬁ?%xiﬂﬂa mG@IhYalﬂﬂRWl (TMS),
phenyl , heteroaryl or for the group -(CH2)"NRIORLO,

- CNHNHZ  dft-bupydgimethydsilanpdg(T: &@&Wtdnmenybﬂanyh(TBDPS)
C3-C 10-cycl oal kyl ring, whi ch optionally can be

interr upttéﬁthbksllmé(ﬁs)mrQOrR tar dore@y-C @salige or @R0 gedycloalkyl

sul fur atons and/or can be interrupted by one or nore

-C(O - grtbatpsoptivontlhesubistitgted il bas orkiéte places, in the same way or
differently, with hydroxy, halogen, Ci-Ce-alkoxy, C;-Cg-alkylthio, cyano,
C3-Cio-cycloalkyl, Ci-Cs-hydroxyalkyl, C,-Ce-alkenyl, C,-Cg-alkinyl, C-
Ce-alkoxy-Ci-Cs-alkyl, C;-Cs-alkoxy-C;-Cs-alkoxy-C, -Cs-alkyl or with
the group —CONR’R'?, -COR?, -CF3, -OCF; or -NR°R ",

R’ stands for C;-Co-alkyl, C,-Cs-alkenyl, C,-Cg-alkinyl or Cs-Cyo-cycloalkyl
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C;-Ce-alkoxy, C5~Cio—cycloalkyl, halogen or
the group -NR°R'?,

or

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

N—V

\\S// \(Y)
— \W/

whereby

V, Wand Y, in each case independently of one another, stand for —-CH,-



optionally one or nore possible double bonds can be
contained in the ring, and n stands for 1-6, as well
as their isomers, diastereoners, enantionmers and/or
salts. 4. Conpounds of general fornmula (I) according
to one of the preceding clakps, in which Q stands for
phenyl, R stands for hydrogen, halogen, CN, NO2 or
CF3, R2 stands for G -Ci o-al kyl, C2-Ci o-al kinyl, aryl

or het er gaf ¥loplibialy sgbsBRitd RNk ¥r motesides, ih € shie WA or
or nore places, in the sane way or differently, with

hydr oxy, - O a1l or _NRR 10
S oo 4 HER RGeS R s For

, |f - '
v ogen HRES 6B Ryl Gy PHRox o g SBARRed one o

Cl - C6- al koxy .that, s optionally sybstituted in 100[
nore pl aE‘é’&Ev RApseRy IR AheogEN vEY %)ﬁiﬁ%@?’mtl}rﬁ%ﬁ%ﬁa?\@g}? g)r Cr-
- 2, R4 stands for hydrogen or for the group NO2,

-CO-R8, Cscatkgxyomdfosr C -Co- alkyl that is optionally
substituted in one or nore places, in the same wa or

di f f er encanybe infermiptag by genoroRotey & QX grouRs insthe Fing, angjer

g -do-alkyl or C3-Go-cycloalkyl that is optionally
subst i t ubptibnally ouner mererdovtde poradssan be epniaivedsiathe nRgy or
differently, with hydroxy or C3-

R stands for a heteroaryl or a C5-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,-Ce-alkyl,
C,-Cg-alkoxy or halogen,

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

R® stands for hydrogen, C;-C¢-alkyl, hydroxy, C;-Cs-alkoxy, C,-Ce-alkylthio,
benzoxy or -NR°R',

R’ and Rlo, in each case independently of one another, stand for hydrogen, C;-Cq-
alkyl, C;-Ce-alkoxy, hydroxy, hydroxy-Ci-Ce-alkyl, dihydroxy-C;-Ce-
alkyl, phenyl, heteroaryl or for the group ~(CH),NR’R'?, -CNHNH, or

or

R’ and R'? together form a C3-Co-cycloalkyl ring that optionally can be



Clo-cycl oal kyl, or 160 R4 and R5 together can forma
C5-d -cycloal kyl ring of the group \S// 1 Y whereby 0
V, Wand Y, in each case independently of one anot her,
stand for -CH2- that is optionally substituted in one
or nore places, in the sane,way or differently, with
hydr oxy, C -Cl10-al kyl, C1-C10-al koxy or-NROR 0,

wher eby C1-Cl10-al kyl or O -Cl0-al koxy al so can be

subst i t ut mekriuptedrh§ oA or ABFe ' !
differently, u\;,\.nthrb?hyd%xy, 1@ %e%ygwaé&méﬁg&%“ﬁﬁy@%/or

and/ or cagnlR intBieHENRY Gitb J}XT&Q Ec 0#85 g%e&?b% gnd%'I S

in the ring and/or optional yon

bond ds f
10T oA A Pkl d°“éf§%8fl i 08 PR nghe ring,

more placgyg in the same way or differently, with the
group tri net hyl silanyl (TMS), R8 stands for hydrogen,

1- al koxy or C3-C6-cycloal kyl, which
opt| onal |%a g%ﬁ ﬂoésubst ituted in one or nore places

P C6- al kyl
as wel as thelr 1somers, dlastereomers 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-Ce-alkyl, CF3, CN, nitro, or for the group
-COR® or -O-C,-Cg-alkyl,

R? stands for hydrogen or C;-Cjo-alkyl, C2-Cio-alkenyl, C,-C)p-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-Cs-alkyl, -NH-(CHz)n-C3-Clo-cycloalkyl,
-Cs3-Cio-cycloalkyl, C1-Cs-hydroxyalkyl, C2-Ce-alkenyl, Co-Ce-alkinyl, C;-
Ce-alkoxy-C,-Cs-alkyl, C, -Cs-alkoxy-Cl-C6-alkoxy-C1-C6-alkyl, -NHC;-
Ce-alkyl, -N(C,-Cs-alkyl),, Ci-Cs-alkanoyl, -CONR’R'°, -COR?, C,-C-
alkylOAc, carboxy, aryl, heteroaryl, -(CHy),-aryl, -(CH,),-heteroaryl,
phenyl-(CH,),-R%, -(CH,),PO3(R®), or with the group —R® or -NR°R!?,
and the phenyl, Cs-Cq-cycloalkyl, aryl, heteroaryl, -(CHy),-aryl and
—(CHa)n-heteroaryl itself optionally can be substituted in one or more
places, in the same way or differently, with halogen, hydroxy, Ci-Ce-alkyl,

C1-Ce-alkoxy or with the group —CF; or ~OCF;, and the ring of the C;-



n stands for 1, as well as their isoners,

di astereoners, enantioners and/or salts. 5. Conpounds
of general fornula (1) according to one of the
preceding clainms, in which Q stands for phenyl, R
stands for hydrogen or hal n, R2 stands for

Cl-Clo-al kyl, C2-Cl-alkinyl""or aryl that is optionally
substituted 161 in one or nore places, in the sane way

or di ffergitycoallyil bt {RY @ Iky PGHtRERAR: cafrbe tRerdlgied b
G - C6- al I<Cg§<ly},L %ZWCG al ki rll-;olwgryi\;\n@th tBIecagrgupe d@d I‘:Yone

X stands qf QforOxing &, 0%{3 Hrédé&‘g sruff%g_at%%g aﬁ&bbg.n 'bNﬁ'item%ged by

stands for hydrog

G - G- al k%%(Xr &P%t—déﬁg ggggﬁps%]ﬁ{elr% %H&/%P &gﬂ)%gﬁjy S Nord"

nore places w st ands

for O COOLIT gttt besd el B Rplivet o BESRR 1 or

C3-G o- cycloalkyl t hat |s optionally substituted in
one %r mstaadslonewgen, sylfpus ar 105 fhe grenp dYHqrF MCertiralkyD-
Wi th hydroxy or C3- Ci o-cycloal kyl, R7 stands for
C -@Io-al kyl that is optionally substituted in one or
nor e places

X and R? together form a G;-Cyp-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’R'’,

R stands for hydrogen, hydroxy, halogen, CF3;, OCF; or for the group
—NR°R'?, or for C;-Cs-alkyl, C3-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;-Cg-alkoxy or the group -NR’R'°,

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-Cjo-alkyl or C3-Co-
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, C3-Cp-cycloalkyl, C,-Ce-hydroxyalkyl, C;-Cs-alkenyl, C,-Ce-
alkinyl, C;-C¢-alkoxy-C;-Cg-alkyl, C,-Cs-alkoxy-C;-Ce-alkoxy-C;-Cs-

alkyl or with the group -CONR’R'®, -COR®, -CF3, -OCF; or -NR°R'?,



in the sane way or differently, wth the group
trinmethylsilanyl (TMS), R8 stands for hydrogen,

d -C6-al kyl , Ci1-C6-al koxy or C3-C6-cycl oal kyl

whi ch optionally can be substituted in one or nore
places with G -C6- al kyl, az as their isoners,

di astereoners, enantioners %d/or salts. 6. Conpounds
of general fornula (1) according to one of the

pr ecri ngsisldRirsreG, -€ -an, Qi} &- a‘tk%tzzfc%tauehgw l05-C-cycloalkyl

stands for hydrogen or 'hal ogen, St ands

G-do-alk [

optional ly sugé%mt%f ‘gd {Fé'g% i lﬂgé%g%lr)re%h%s theé%r?e PR o

t he same erentl , al n,

Che A I AR e D . o
- COCH3, X, st ands QL 1c0xygen, sulfur or for the group

“NH, R3 'UF &R Ngvtﬁlt?ydr ogen, hal ogen, nethyl, nethoxy

or CF3 m stands for 0-2, R4 stands for hydrogen,

met 91 or for the group NO2, -COOC2H5 or
- S02C2H4 - S%(CHS ) 3, R5 stands for nethyl, ethyl,

cycl Bpansig/] togathericapmmy Cs-C (p@pelpalkyloingmi oleydroar
hydroxyethyl, as well as their isonmers, diastereoners,

enanti oners and/or saltsp N—V
\\S// )
/
\W/ n

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 -NR°R'’,
whereby C;-Cjo-alkyl or C,-Cj¢-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(O)- 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;-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;-Ce-alkyl,
C,-Cs-alkoxy or halogen,

R’ stands for C;-Cg-alkyl or aryl that is optionally substituted in



7. Use of the conpound of general fornula (lla) or
(11b) (Ila), or in which Z stands for -NH2 or NQOZ,
and m R3, R4 and R5 have the neanings that are
indicated in general formula (1), as well as their

I somers, diastereoners, enaqggorrers and/or salts as
i nternmedi ate products for thé production of the
conmpound of general formula (I). 8. Use of the

conpound ofie @anere lacésOMeé Santd W&y oﬁﬁffétjeﬁtﬂ)o wili{%%%rggﬁ, I’lllgdroxy,

toclaim7, characterized in that 163

[11b), A [ 1 | . hydr ax
R andc kRt SRCYCRARALE of it B OBl SEvs) or
that are iygptoated in general fornmula (1), as well as
their isomers, 'di astereonmers, enantioners, and/or

e S PR B TR A0 RS e
ggggggrﬁgg%&%noerr_ﬂwﬁg[ mula (111a), (I11b) or (lllc),

R’ and R', in each case independently of one another, stand for hydrogen,
Ci-Ce-alkyl, C,-Cg-alkoxy, hydroxy, hydroxy-C,-Cg-alkyl,
dihydroxy-C,-Ce-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(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 salis,

3. Compounds of general formula (I) according to claim 1 or 2, in which

Q stands for phenyl,

R! stands for hydrogen, halogen, C;-Cs-alkyl, CFs, CN, nitro or for the group

—COR?® or -0-C,-C-alkyl,

R? stands for hydrogen or for Ci-Cio-alkyl, C,-C)¢-alkenyl, C,-Cyp-alkinyl,



claim9, wherein R stands for hal ogen, mstands for O
-2, R3 stands for hal ogen, or for Cl-Clo-al kyl or
Cl-C o-al koxy that is optionally substituted in one
or nore places with hal ogen, R4 stands for hydrogen or
for the group NO&2, -CO R8 gy for Cl- Cl0-al kyl,
whereby R7 and R8 have the neaning that is indicated
in general formula (1), and R5 stands for

G -G o- a'dSy(tlo-QS/cl@k@a&V@h@@l‘dﬁY)‘l thad & optidn ARt SuBRRtEY in one or
substituted in one or nore places wth hal ogen or

?{? &g;(?’ Wtk gEgesofn(t%%‘ %ﬁ@&?}o@fﬁfe?% ﬁf%{iﬁ& e, C1-

for -NH .
opt i onal 1§72 BB e Sondy Céné'augyl’rr}é]lﬁe é&?%fcegclw%“‘kﬂ

A1° G o arky e oaldl o REraaBye faCofendnrgratkim, o

Formila (C(,Xl)lkoxy-cl C(,-all%yl C;-Cs-alkoxy-C,-Cg-alkoxy-C;-Cs-alkyl, -NHC; -
Cs-alkyl, -N(C;-Ce-alkyl),, C;-Cs-alkanoyl, -CONR’R'®, -COR®, C;-C¢-
alkylOAc, carboxy, aryl, heteroaryl, -(CH;)n-aryl, -(CH;),-heteroaryl,
phenyl-(CH2)a-R®, -(CH2)oPO3(R®), or with the group -R® or -NR’R'?, and
phenyl, C3-Cjo-cycloalkyl, aryl, heteroaryl, -(CHz),-aryl and -(CHz),-
heteroaryl itself optionally can be 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 -CF; or -OCF3, and the ring of C;3-Cio-cycloalkyl
and C;-Cjo-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;—C g—cycloalkyl ring, which optionally can contain
one or more heteroatoms, and optionally can be substituted in one or more
places with hydroxy, C;-Ce-alkyl, C;-Cs-alkoxy, halogen or the group
NR°R'®.

R’ stands for hydrogen, hydroxy, halogen, CF3;, OCF; or for the group



Hal stands for hal ogen, Y stands for hal ogen, hydroxy
or X-R2, and R, R2 and X have the neanings that are
indicated in general formula (1), as well as their

i somers, diastereoners, enantioners and/or salts as
i nternedi ate products for tI? production of the
conpound of general fornula EY) 12. Use of the
conmpound of general fornula (1V) according to claim

11, in whiNgPR'%osfor0le bk, lofik\if d#'c, Q. thatl;
stands for hal ogen, R26s§kgng§x%§'?c& _Edg_cél‘%ﬁ‘llwgy thﬁlls

i, S B
wher eb ' that .is indicated i
ALY i T B A v

conprises_a nd of general fornmula | according
to at® | ea%?ndgﬁ‘g—%g?’ clains 1 to 6. 14. Use of the

conmpQunds of general forpula I, according to clains 1

to 6},(2 f orSRHg %’rd}y EEAgER PIOAT the SEOURAIORie Bk twisethydgilany| (TMS),
for treating cancer, angiofibroma, arthritis, eye

di seases, BN dimeidsiingld dBERVIS ); teetrintylatiptienylsilanyl (TBDPS),
agent -i nduced al opecia and nucositis, Crohn's

di sease, tdnthplsianyl GBES),or £ 801 bicforl C-Casslkyl MO ge@iBalkyl
cardi ovascul ar di seases, infectious diseases,

nephr ol oghatds ogtichels abstitafed @M bfie GRor8 pHES, in the same way or
neur odegenerative di seases, as well as injuries to

the nervediffe@aug ,wiﬁnﬁdx\b&y,a{aldgeﬁ,ﬂgt(tg{lg%x , @E-ds-'ahélygcb{o[ &3ino,

the reocclusion of vessels after b n caft he

devi cos are LSEaoRky R B ITUg 6T Grollliin LICAER ¢
stents, Ry EEIARMPR!-BS3IKESy-C)-Ceralkoxy-Cy-Cralkyl or with
the group -CONR’R'’, -COR®, -CF3, -OCF; or -NR°R',

R’ stands for C,-Co-alkyl, C;-Ces-alkenyl, C,-Cs-alkinyl or C5-Cip-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 -NR°R'°,

or

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

AVl
- S\W/ (Y)n
, 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;-Cjo-alkyl, C;-Cjq-alkoxy or -NR°R"°,



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, tunmor or netastastic growth, Kaposi's
sarcoma, Hodgkin's diseasqﬁ and | eukem a; arthritis

is defined as rheunatoid arthritis; eye diseases are
defined as di abetic retinopathy, and neovascul ar

gl auconBiwhefdply @ ITHRIRS] 6K Qe@ﬁ%ﬁcoﬁff als6l8hn Beéib@futed in one or
psoriasis, alopecia and nultiple sclerosis; fibrotic

di seases n?(fr@ ﬁ@és fﬁletﬂe]; gar?%ét:\:yé)re Wff@reﬁf (Nhtﬁ hkg%ﬁ& -NR°R" or C;-

nmesangi al I sea
arterlosQi @géfamynfectlous di seases are defi ned as
di seases ré"¢aused by unicel |l ul ar parasites;

cardlovascu ar di seases are defi as ste ses ch
e e Sl bE hyTuRR 2o e PERPB L0 EraMBAR PBe e BT
and restengses; 166 nephrologlq? di seases re deflned
as gl oneruliondyiene or Boregoyblebppdsap ke Sﬁ‘ﬁi‘lﬁfﬁa in the ring,
nall%nant nephroscl erosis, thronbic m croangi opat hic
synd¥ one standsifes pheteroang pee Cs-Snscyckoatkyd riagravhighoymaionslly can
chroni ¢ neurodegenerative di seases are defined as
Hunt i ngt @ohtaindire@as®re haeryaomephd optiataly adn cdubstdsted jn one
Par ki nson' s di sease, AIDS denentia and Al zhei nmer's
di sease; caaidreplacyy)indiganrrady orelifférembseih aydrode Q& chlkyl,
as ischem as of the brain and neur ot r aunas;

C,-Ceg-alkoxy or halogen,

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;-Ce-alkyl,
C,-Cs-alkoxy or with the group trimethylsilanyl (TMS) or ~NR°R",

R® stands for hydrogen, C;-Ce-alkyl, hydroxy, C;-Cs-alkoxy, C;-Cs-alkylthio,
benzoxy or —NR9R1°,

R’ and RIO, 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

or

R’ and R'® together form a C3-C o-cycloalky! 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



and viral infections are defined as cytonegalic

i nfections, herpes, hepatitis Bor C, and HV

di seases. 16. Pharnaceutical agents that contain at

| east one conpound according to at |east one of
claims 1 to 6. 17. Pharnaceytd cal agents according to
claim 16 that contain additional suitable formulation
substances and vehicles. 18. Pharmaceutical agents
accor di ngoptiongllyedri® ok no2é pdséibfediouble@dhds@n®eR6MAined in the ring,
angi ofi broma, arthritis, eye diseases, auto-imune

di seases, gfghenot her apy agent -i nduced al opecia and
mucositis, Crohn's disease, endonetriosis, fibrotic
disegses,ﬁggggﬂqL@na, cardi ovascul ar di seases,

i nfecti ous di seas€s, nephrol ogi cal diseases, chronic
an Le% neur ative.di sea s well as

ac degener Sges,
a4 ‘ﬁ’]glbarlsl tgeélr ngteﬁe(%ﬁsg%\?%m?risseélﬂ%t,'onéeﬁﬂa?fj??raffal%ﬁ' nf ecti ons,
and for, inhibiting t reocgl usi on of vessels after . .
bal | o{?"‘BB‘Bng af 8&?'@@?%%1@,( 149°Qr4iag & ge offhrrerrdinegcdaims, in
r after mechani cal devices are used to keep vessels
Wgﬁén, such as, e.g., stents, and as inmunosuppressive
agents, and for supporting scar-free healing, and in
seni®Re kdtands &wipberyhd i n contact dermatitis. 167 19.
Phar maceuti cal agent for use according to claim 18,

V\,herléby csande forihg dabeén, heldgas CN)ING ar @Fpr s, tunor or
net astastic grow h, Kaposi's sarcoma, Hodgkin's

di serse, swids ke ukarmalkyB 010 b-kiksnyl, Sirfl of hét@dad$that is optionally

rheumatoid arthritis; eye diseases are defined as

di abeti c guBititied & dhé or Mifle PROSADAKE BinellAHUE AWorently, with
hydroxy, halogen, C;-Cs-alkyl, C;-Cs-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,-Cs-alky! 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;-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;-C¢-alkyl or C3-Co-cycloalkyl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy or Cs-
Cio-cycloalkyl,

or



aut o-i mmune di seases are defined as psoriasis,

al opecia and nultiple sclerosis; fibrotic diseases

are defined as cirrhosis of the liver, nmesangial cel
proliferative di seases, and arteriosclerosis;

i nfectious diseases are defjned as di seases that are
caused by unicellular parasites; cardiovascular

di seases are defined as stenoses, such as, e.g.,

st erg* dnddiGegkther 8 ﬁ)ﬁﬁ%@rclﬁfcpﬁbélﬁﬁqingw’ﬁﬁ?gré\gﬂ

rest enoses; nephrol ogi cal di seases are defined as

gl onmer ul onephritis, didetNQ_erhropathy, mal i gnant
nephroscl erosi s, thrombig/m cripangi opat hi ¢ syndrone,
transpl ant rejections gl o€y ul opat hy; chronic

neur odegener ati ve di seases ¥We def iypedp@s Huntington's
di sease, anyotrophic | ateral sclerosis, Parkinson's
dis : ti.a, and zhei mer | sease-. Acut e
near at gt er Tt TR RuBRteh L0 haden, SRERRSGHSHRS
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claims 1 to 6 and/or the pharnaceutical agents
accor di ngvheseby|GiGm-atkyher Cniotalkasy glsefcar he sybstituted in one or
dependent ki nases. 21. Use according to claim 20,

wher ei n trixgre lplaness & the s@@Dkwiy oQIRRren@DMEth hydroxy, -NR’R' or C;-

Cio-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),

R® stands for hydrogen, C-Ce-alkyl, C;-Cs-alkoxy or C3;-Ce-cycloalkyl,
which optionally can be substituted in one or more places with C;-Cs-
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;-C¢-alkyl, C,-Cj¢-alkinyl or aryl that is optionally substituted
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phar maceuti cal agent according to claim1l3 in the form

of &R’ stands for C;-Co-alkyl or C3-Cjo-cycloalkyl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy or Cs-
Cio-cycloalkyl,

R’ stands for C;-Cio-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;-Ce-alkyl , C;-Cs-alkoxy or C3-Cs-cycloalkyl,
which optionally can be substituted in one or more places with C;-Cg-
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;-Cyo-alkyl, Co-Cyo-alkinyl or aryl that is optionally substituted
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in one or more places, in the same way or differently, with hydroxy,
halogen, methyl, methoxy, ethinyl or with the group -COH or —-COCH3,

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

R’ stands for hydrogen, halogen, methyl, methoxy or —CF3,

m stands for 0-2,

R’ stands for hydrogen, methyl or for the group NO,, -COOC;Hs or
—S0,C,H4-Si(CH3)s,

R’ stands for methyl, ethyl, cyclopropyl, cyclopentyl, -(CH,)-cyclopropyl or
hydroxyethyl,

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

7. Use of the compound of general formula (I1a) or (Ib)

(R®%m )
NV ®m
S5 I
R S
z \Rs
Z
(lla), or (lib),

in which Z stands for -NH; or NO,, and m, R3, R* and R® 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).

8. Use of the compound of general formula (I1a) or (IIb), according to claim 7,

characterized in that
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m stands for 0 -2,

R’ stands for halogen, or for C;-Co-alkyl or Cy-Cio-alkoxy that is optionally
substituted in one or more places with halogen,

R? stands for hydrogen or for the group NO,,-S0,-R’, -CO- R® or for C;-
Cio-alkyl, whereby R’ and R® have the meaning that is indicated in general
formula (I), and

R’ stands for C;-C¢-alkyl or C3-Cs-cycloalkyl that is optionally substituted in
one or more places with halogen or hydroxy.

9. Use of the compound of general formula (111a), (I1Ib) or (I1lc),

(R m . (R%) m
[l (R)m
S s
. NRS ) RS O\\s / NR*
~ ~ N5
N N He R
)\ )\ \
N” NN N” NN
| | N| NN
= =
P
W W), K(LW (lic),
R’ (a), o R o R

in which W stands for halogen, hydroxy or X—Rz, and R', R2, R? , RS, m 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).

10. Use of the compound of general formula (IIla), (I1Ib) or (Illc), according to
claim 9, wherein

R stands for halogen,
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X stands for -NH-,

R’ stands for C;-Cj¢-alkyl that is optionally substituted in one or more places
with hydroxy,

m stands for 0, and

R®  stands for C;-Cjo-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;-Cjo-alkyl or C,-Cj¢-alkinyl that is optionally substituted with

hydroxy, C;-Ce-alkoxy or with the group —~CO-R®, whereby R® has the

meaning that is indicated in general formula (I).
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13. Pharmaceutical agent that comprises a compound of general formula I
according to at least one of claims 1 to 6.

14, Use of the compounds of general formula I, according to claims 1 to 6, for the
production of a pharmaceutical agent 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, 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, e.g., stent-induced

restenoses, arterioscleroses and restenoses;
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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.

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.
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19. Pharmaceutical agent for use according to claim 18, 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;

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 claims
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, CDK5, CDK6, CDK7, CDKS8 or CDKO9.

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-3f3).

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 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
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.



