1 Sul foximne-Substituted Pyrimdines as CDK- and/or VEGF Inhibitors, Their
Production and Use as Pharmaceutical Agents This invention relates to

sul f oxi m ne-substituted pyrimdine derivatives, their process for
production as well as their use as nedications for treating various

di seases. The cyclin-dependent kinases (cyclin-dependent kinase, CDK) are
an enzynme fanmily that plays an inportant lrole in the regulation of the cel
cycle and thus represents an especially advantageous target for the

devel opment  SulfokhinelSubstiuitad Pyribidifes 8 CDKSehd6i VEGF Diliibitére) Fheéif t he CDKs
can be used for the treatnent of cancer or other diseases that are caused

by di sorders of cell probiohEasd Al URPACPIRatkiRS] Agedts nases and their
| i gands, which specifically regulate the function of endothelial cells, are

i nvol ved decisively in physiological as well as pathogeni c angi ogenesis.
The Vascul ar Endothelial G owth Factor (VEGF)IVEG- receptor systemis of
speci al inporta .her Intgathogggical %i ions, .. acconpani ed

e . tua which are

by increased ne g“ié’&Yﬂ“ﬁ?‘i‘ Telatptig suldpripmgssu g?tbt.e,a pYUWH‘“%@?B’&@%%S’, thelh i ner eased
expression of angiogenic growmh factors and their receptors was found.
| nhi bi t or s Pefeesster progegtioypesel @g disirgise aymedipationn forireatng variges #iseaseh up of a
bl ood vessel systemin the tunor, thus separate the tunor fromthe oxygen
and nutrient sufpegydineiepéndent kihases cyclinidapendgnbluinhse, SIDK)mrckimegymed anal ogs
are already described as active ingredients, such as, for exanple, the
2-ani | i no- mthilyrihei pless aaSmpbingit ¢bld @sthe RiguikiidA 65 M cell cecldaid thud egrepattd m di ne
derivatives for treatnent of neurol ogical or neurodegenerative di seases (WO
99/ %9305) - an especially advantageous target for the development of small inhibitory molecules.

Selective inhibitors of the CDKs can be used for the treatment of cancer or other diseases

that are caused by disorders of cell proliferation.

Receptor tyrosine kinases and their ligands, which specifically regulate the

function of endothelial cells, are involved decisively in physiological as well as

pathogenic angiogenesis. The Vascular Endothelial Growth Factor (VEGF)/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

tfumor 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,



As CDK inhibitors, the nost varied pyrimdine derivatives are described, for
exanple, 2 bis(anilino)-pyrimdine derivatives (WO 00/12486),

2-am no-4-substituted pyrimdines (W 01/14375), purities (WD 99/02162),
5-cyano-pyri m di nes (WD 02/ 04429), anilinopyrimdines (W 00/12486) and

2- hydr oxy- 3- N, N- di net hyl am nopr opoxy- p)éri m di nes (WD 00/39101). In

particul ar, pyrimdine derivatives that “exIbit inhibitory actions relative
to CDKs were disclosed in WO 02/096888 and WD 03/ 7076437. Conpounds t hat
contain a enyl sul f.onam de. gr.ou s inhj bitors ,of .the human

car boanhy dPREE S HERRE A5 BGPR S0/ 28 i L A (el ByohifePer s,
i.a., for treatin aucoma, T nitrogen atom.and f Q n atons of the
sul f onani déwﬁ? hHl%gg»WHPBb@ﬁogr%f%@’ %'Gy%@yrlﬂlﬁeiﬂ\?ﬁﬁzﬁ%gf%)he am no acid
Thr 199 in the active center of carboanhydrase-2 and thus block their
enzynati c foitisopysimidines CYS) 00/12486) atdahydroxy-3-8eldimethylamin@propoxBupur an,

Bi oorganic. Med. Chem L. 2003, 1, 2759.3). An increase of the specificity of
t he known p@Gibifidindsi(W® 00/39101)r eduction or elimnation of the inhibitory
properties with respect to the carboanhydrase could |ead to an inprovenent

of the phar macoliggifighlan pPiR@idihcferifived fhat ekiiSE AhibdrPictioheretatide tef f ect
spectrum Sul f oxi m nes, such as, for exanple, sulfoni'm doyl-nodified

K %ﬁ%ei ?é‘ﬁ% ?*’E%idg%‘:ﬁ"??%ﬁ“??’ocyﬁ F%§€b%%?*°4%§’9@7§%?9-593%?“?*ﬁ?y ! 0 <018% o nes
i Ci i.Cl g, i R Ger. P. 2 129
678) are OEOPIOLENSR R part Rpmadit Lo g Bne SRPOPRIE R ent i on i s Lo

provi de conpounds that exhibit better L .
(especially carboanhydrase-2) and are used as diuretics, i.a., for treating glaucoma. The

nitrogen atom and the oxygen atoms of the sulfonamide bind via hydrogen bridges to the
zinc®* jon and the amino acid Thr 199 in the active center of carboanhydrase-2 and thus
block their enzymatic function (A. Casini, F. Abbate, A. Scozzafava, C. T. Supuran,
Bioorganic. Med. Chem L. 2003, 1, 2759.3). An increase of the specificity of the known
CDK inhibitors by reduction or elimination of the inhibitory properties with respect to the
carboanhydrase could lead to an improvement of the pharmacological properties and an
alteration of the side effect spectrum.

Sulfoximines, such as, for example, sulfonimidoyl-modified triazoles as
fungicides (H. Kawanishi, H. Morimoto, T. Nakano, T. Watanabe, K. Oda, K. Tsyjihara,
Heterocycles 1998, 49, 181) or arylalkylsulfoximines as herbicides and pesticides (Shetl
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.



phar maceuti cal
I nhi bition,
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in which Qstands for the group T DE
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R~ stands for hydrogen,

hal ogen,
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especially a reduction of carboanhydrase-2

It was now found that

formula (1) (R3) m\\/ RA QSCRs H-IN N~N(I),

[or] Db E, G L, Mand
carbon, oxygen,
g -C6-al kyl, CF3, CN,

nitro, or for the group -COR8 or -0-Q -C6-al kyl,
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D,E, G,
y L, M and T, in each case independently of one another, stand for carbon, oxygen,

nitrogen or sulfur,

R!  stands for hydrogen, halogen, C;-Cg-alkyl, CFs CN, nitro, or for the
group —COR® or -0-C;-Cy-alkyl,
R? stands for hydrogen, or C,-Cjp-alkyl, C;-Cio-alkenyl, C;-Ci¢-alkinyl, Cs-

Cio-cycloalkyl, aryl or heteroaryl that is optionally substituted in one or

more places, in the same way or differently, with hydroxy, halogen, C;-

Cg-alkoxy, amino, cyano, C;-Cg-alkyl, -NH-(CH;),-C3-Cp-cycloalkyi,



R2 stands for hydrogen, or G -G o-al kyl, C2-G o-al kenyl, C2-C o-al kinyl, C3-
Ci o-cycl oal kyl, aryl orheteroaryl that is optionally substituted in one or
nore places, in the sane way or differently, w th hydroxy, hal ogen, Cil-

C6- al koxy, am no, cyano, G -C6-al kyl, -NH (CH2),-C3-C o-cycloal kyl, 4

- C3- C10- cycl oal kyl , CI - C6-hydr oxyal kyI C2- C6- al kenyl , C2-C6- al ki nyI

Cr - C6- al koxy-Cl - C6-al kyl, C -C6- al koxy- & - C6- al koxy- CI - C6- al kyI

-NHCI - C6- al kyl, -N(Cl - CG al kyI )2 Cl - C6- al kanoyl, -CONROR10, -

Cl - C6- al kyl OAc, carb ero r )

het eroaryl, phenyl - ( ‘0'?1%10511‘( %&'(’%ﬁlgy% %?jrif‘%?ﬂ 798_{2%‘[“51?6 or
NROR10, and the phen C3-Cto- cI oal kyl, aryl, heteroar CH2), -aryl
and -(CH2), heteroar éll qstaglgxy% s ieds q357c€'a'rlf0¥j)é si(;bsailioﬁ‘ﬁtcéocﬁ' ne or nore
pl aces, in the same way or differently, w th hal ogen, hydroxy cl -al kyl ,
Cl - C6- al koxy, or wit NHReCgrabyh -NEECoalkyBoEs-Comtiinoyie- GONR R, capg

cycl oal kyl and Cl-d o-al kyl optionally can be interrupted by one or nore

ni trogen, oxygen andCoCslityiOAcCatatbtRy cangl, Rateroadyl, BECH N -avl;, WOHRY- by one or
nore -C(O groups in the ring and/or optionally one or nore possible double

bonds can be cont ai nggej eV ROH, KRS a06S) PO YER%ah t by R4y foOr the
group -NH or -N( CI-CSCQIBII?IE )”( 2)za{nd I&2131?0 e{(ﬁ?r}g forma 1bd:;CI o- cycl oal kyl

oL S L o . B S
and —(CHg),-heteroaryl itseif optionally can be substituted in one or more
) places, in the same way or differently, with halogen, hydroxy, C,-Cs-alkyl,
Ci-Cs-alkoxy, or with the group —CF; or “OCF3, and the ring of G-Ci-
cycloalkyl and C,-Cy¢-alkyl optionally can be interrupted by one or more
nitrogen, oxygen and/or sulfur atoms and/or can be interrupted by one or
more —C(O) groups in the ring and/or optionally one or more possible
double bonds can be contained in the ring,
X stands for oxygen, sulfur, or for the group —NH- or -N(C;-C;-alkyl)-
or
X and R? together form a 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;-Ce-alkyl, C;-Cs-
alkoxy, halogen or the group ~NR°R'?,
R3 stands for hydroxy, halogen, CF;, OCF; or for the group —NRgRIO,
or for C;-Cs-alkyl, C;-Ce-cycloalkyl or C-Ce-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'®,



pl aces, in the same way or differently, wth hydroxy, C-C6-alkyl, Cl-C6-

al koxy, hal ogen or the group -NRORL1O, R3 stands for hydroxy, hal ogen, CF3,
OCF3 or for the group -NROR10, or for Cl-C6-al kyl, C3-C6-cycloalk yl or

Cl - C6-al koxy that is optionally substituted in one or nore places, in the
same way or differently, with hal ogen, 5hydroxy, Cl - C6- al koxy or the group
-NROR10, 5 mstands for 0-4, R4 stands for hydrogen or for the group -CORS,
NC2, trimethylsilanyl (TMS), tert-butyl-dinmethylsilanyl (TBDMS),
tert-butyl -di phgpyl sighaaiyior 0-BBDPS), triethylsilanyl (TES) or-SO2R7 or for
Cl- Clo-al kyl or C3-C, o-cycloalkyl that is optionally substituted in one or

more pl aces, | ”1%““9 §@E§ﬁ ﬁ&ﬁ}{%&ﬁ%enddrff&etﬁ%togxLCWRg,rtgg?’q{ul%%ylsﬁ%{y‘i’@ﬁ{lS)

C - C6- al koxy, G -

G G5 al kowy. & oy al%cﬁwa@‘m%wm‘@?ﬁwﬂ> %rtmavlafp%@s%am‘éDﬁ? Sk,

-CF3, -OCF3 or NR?R o, RS stands for G -Gio enyl ,
C2- C6- al ki nyl or C3- eigshyl stk Tiep) OTTSPQAR |°§f%&1r%némy§°fs‘€ﬁb§wrcﬂ@9@&ﬂ n one or

nore places, in the sane way or differently, wth hydroxy, O -C6-alkoxy,
C3- Clo- cycl oal kyl , hé&iabggeptionaliyt substiuted pn (iRRIr more placdRdindthelsaRse waget her can
forma C5-Clo-cycloal kyl ring of group
differently, with hydroxy, halogen, C,-Cs-alkoxy, C,;-C¢-alkylthio, cyano,
C3-C10-cycloalkyl, Cl-Cﬁ—hydroxyalkyl, Cz-CG-alkenyl, Cg-Cs-alkinyl, C-
j Cs-alkoxy-C;-Cg-alkyl, C,-Cg-alkoxy-C,-Cg-alkoxy-C;-Cs-alkyl or with
the group —CONR’R'?, -COR?, -CFs, -OCF; or -NR’R'?,
R5 stands for Cl-Cm-alkyl, Cg-Cg-alkenyl, Cz-Cs-&lkiI‘lYl or C3—C10-cycloalkyl
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C;-Cs-alkoxy, C;—Cyo—cycloalkyl, halogen or
the group -NR°RY,

or

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

whereby

V, Wand 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, Ci-Cio-alkyl, C;-Cio-alkoxy or—-NR°R',

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



\\// /SNl W(Y)~ whereby V, Wand Y, in each case independently of one
another, stand for -CH2 that is optionally substituted in one or nore

pl aces, in the same way or differently, with hydroxy, G -G o-alkyl,
Cl- Ct o-al koxy or NROR o, whereby G -Ci o-al kyl or G -G o-al koxy also can be
substituted in one or 6 nore places, in the sane way or differently, with
hydr oxy, NROR10 or Cl- C o-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 tidigplabR, # A0Gnd Rhy 8 HELRAAZHL Blrdy Suhoe Gycloal k|

ring, which optionally c tontain ong or nore Heteroato optionally
can be substituted i - one or Jore pl aces, in the sanme way or
differently,with hydr d%g‘% B 2% al kyl, Cl-C6-al koxy or hal ogen, R7 stands
for Cl-Cl0-al kyl or ary| that is optionall stituted in one or nore
pl aces, in the sane \Ré‘i/{’%mtweérb&rﬂn??,r “W%‘ﬁ’“s(ﬁ)& POWRS, 0 HEIS §09/REL - CB- al kyl |
C -C6-al koxy or with the group trinet hgl silanyl (TM5) or NROR10O, R8 stands
for hydrogen, Cl-C6- @plignallyopelporgre doubledondsaarype contaped &1 thgringi o, benzoxy
or -NROR10, R9 and R10, in each case independently of one another, stand for
hydr ogen, Cl1- C6RS stands for a heteroaryl or a C3-Cjg-cycloalkyl ring, which optionally can
contain one or more heteroatoms and optionally can be substituted in one
or more places, in the same way or differently, with hydroxy, C,-Cg-alkyl,
) C;-Cs-alkoxy or halogen,
R’ stands for C,-Cp-alkyl or aryl that is optionally substituted in one or more
places, in the same way or differently, with halogen, hydroxy, C;-Cg-alkyl,
C-Ce-alkoxy or with the group trimethylsilanyl (TMS) or -NR°R'?,
R® stands for hydrogen, C,-C¢-alky], hydroxy, C;-Cs-alkoxy, Ci-Cg-alkylthio,
benzoxy or -NR°R'°,
R’ and R'®, in each case independently of one another, stand for hydrogen, C;-Cs-
alkyl, Cy-C¢-alkoxy, hydroxy, hydroxy-C,-Cs-alkyl, dihydroxy-C;-Cs-
alkyl, phenyl, heteroaryl or for the group ~(CH,).NR’R'®, -CNHNH; or
) _NR°RI0
or
R’ and R together form a C3-Cjp-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 passible double bonds can be contained in the ring,

and



al kyl, Ci-C6-al koxy, hydroxy, hydroxy-C -C6-al kyl, di hydroxy-Cl-C6- al kyl,
phenyl, heteroaryl or for the group -(CH2)"NROR10, -CNHNH2 or NRORI o or R9
and R10 together forma C3-Cl0-cycloal kyl ring that optionally can be
interrupted by one or nore nitrogen, oxygen and/or sulfur atonms and/or can
be interrupted by one or nore -C(O- graups in the ring and/or optionally
one or nore passible double bonds can be contained in the ring, and 7 n
stands for 1-6, as well as their isoners, diastereoners, enantionmers and/or
salts, are no |qpger .abhert 9.6 1 Nhibit carboanhydrases, whereby they

si mul t aneously inhibit cyclin-dependent kinases and VEGF receptor tyrosine

ki nases al ready, i n the nanonol ar range and thus,,can._inhibit t
o Tor at Bavelias theSoR G R ot @S SR bmer RS A AR thoaet M fo,t | 1o i n
each case as_a straight chain or branched al kyl, rad%ﬁg such as, for

|,
exanpl e, et cabpgjydrasgso hereby Gy pigpwianeoysty ynhibit " Ordgpendgnickimages, | |

tert-butyl, pentyl, isopentyl, hexyl, heptyl, octyl, nonyl and decyl.
Al koxy is cuwfliViEdF resepterctirosing kinasesalrsadyain gl naphmiclr oangp padhdive eanainkibiy
radi cal, such as, for exanple, nethyloxy, ethyloxy, propyl oxy,

| sopropy!| oxiie pholiferativnyof tuheodelis yrdiontumeeangingeydsizxy, pentyl oxy, isopentyl oxy,
hexyl oxy, heptyl oxy, octyloxy, nonyloxy, decyloxy, undecyl oxy or
dodecyl oxy. Alkyl is defined in each case as a straight-chain or branched alkyl radical, such as,
for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
~ isopentyl, hexyl, heptyl, octyl, nonyl and decyl.

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

Cycloalkyl is defined in each case as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexy! 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, e.g., oxygen, sulfur or nitrogen.

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

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

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



Cycl oal kyl is defined in each case as cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl and cycl oheptyl. Heterocycl oal kyl stands for an al kyl ring that
conprises 3-12 carbon atons, which instead of carbon contains one or nore
of the same or different heteroatons, such as, e.g., oxygen, sulfur or
nitrogen. As heterocycl oal kyls, there can be nentioned, e.g.: oxiranyl,
oxet hanyl, aziridinyl, azetidinyl, tetr%hydrofuranyl, pyrrolidinyl,

di oxol anyl, im dazolidinyl, pyrazolidinyl, dioxanyl pi peri di nyl,
nnrphollnyl

o Pl | a7 bl f&yq”%fﬁ@m% R ﬁ%ﬂnﬂ i QPR Wherb ol iR can be
bl doubl b h def i d , f
D arl b, oy Oﬁgﬁﬁég%ﬁﬁblaioe an vt Angte bonds oy el obut oyt o

cycl opent enyl cl ohexenyl, or cycloheptenyl, whereby the |inkage can be
carried out bot alegentivdeftned linedsbredsezns mbnq,wblognﬁdnr@nmé@dmqual ogen is
defined in each case as fluorine, chlorine, bromne or iodine. The al kenyl
substituent s ar eTHennllkeaglsubstiteersd araiigédch chwi straight-thaimatieahched)evhetspy, foor
exanple, the following radicals are neant: vinyl, proper-Il-yl, propen-2-yl,
but - | -en- lexai E;le biétfollmﬁiﬁ fadidals 43¢ hregdnt€ Rrinyl, prU]ben-lbjﬂlt prdp&i2-21, )bht- 1-en-1-

2- met hyI pr op- 2- en- | -yI -nmet hyl -prop- |-en-I-yl, but-l-en-3-yl, ethinyl,
prop- 1-in-Ji-ple.1.dy1, bod-Reh-1%1; bf9t n22- 2lmidthyl-gebg-2 30801 12-n¥ekhy | RS- al | y1 .
The ar yI ra}tl cal éﬁ g cgsey)}has 6- E:12 ar Bl(l)n %tﬂg gug% as, o?&%xarrpl e,

napht hyl , bf —QQ?D)X, but- -egl-ﬁﬁi,)gt%}n%,lp}{opg P—‘ienrl}fl-lyl, but—l-ln-l-yl, but-2-in-1-yl, but-3-en-1-
3 yl, and allyl.

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

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

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

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

isomers, positional isomers, tautomers or valence isomers.



Heteroaryl is defined as a heteroaryl radical, which in each case can al so
be benzocondensed. For exanple, thiophene, furan, oxazole, thiazole,

i m dazol e, pyrazole, triazole, thia-4H pyrazole, and benzo derivatives

t hereof can be nentioned as 5-ring heteroaromatic conmpounds, and pyridine,
pyri mdine, triazine, quinoline, isoquinoline and their benzocondensed
derivatives can be mentioned as 6-ring h®teroaromatic conmpounds. |soners
are defined as chem cal conpounds of the sane summation fornula but
different chem cal structure, In general, constitutional. isoners and

st er eoi SONers af[é' Prigeip(s; NGIFPSABETS TesHTEisene sieiyre CQBFFEPE‘WE\PE‘E% ag‘Hrre
summation formula but are distinguished by the way in which their atonms or
groups of dhemmasenmatigedgrmulpedat arg distinguished by ithmipatialiagrapgement ofdbe t | onal

i somers, tautonmers or valence isomers. 9 In principle, stereoisoners have
t he sane statowos.ure (constitution) - and thus al so the same sunmation
formul a- but are distinguished by the spatial arrangenent of the atons. In
general, confi guhgfehaniatorfiparatioialdseneoM{duoftirmatictal 1s6mMeBIase dikttnguished.

di stingui shed. Configurational isomers are stereoi soners that can be
converted |0bgiaRRioRNAsdH-rs %{js»egwsonﬁmawaﬁ BE cBvertd B3 ohd VoL only by

enantioners, diastereoners an Z (cis/trans) isoners. Enantioners are
st ereoi so that : be : o}: i j i i mge
St e S01 SOk RENILE, HOUA HeBRGp AR ASLalrSE bRl e

enanti oners are Lol erred Lo a3utbast BLERIRS toward o irtiiel Pl nag2 SUF" S ©

3 mirror image and do not have any symmetry plane All stereoisomers that are not
enantiomers are referred to as diastereomers. E/Z (cis/trans) isomers of double bonds are
a special case.

Conformational isomers are stereoisomers that can be converted into one another
by the turning of single bonds.

To differentiate the types of isomerism from one another, see also the [IUPAC
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,



a special case. Conformational isoners are stereoisoners that can be
converted into one another by the turning of single bonds. To differentiate
the types of isomerismfromone another, see also the IUPAC rules, Section
E (Pure Appl. Chem 45, 11-30, 1976). If an acid group is included, the
physi ol ogically conpatible salts of organic and inorganic bases, such as,
for exanmple, the readily soluble alkali 18alts and earth-alkaline salts, as
wel I as N-nethyl-glucam ne, dinethyl-glucam ne, ethyl-glucam ne, |ysine,

1, 6- hexadi am n ethanola n | ycosam ne, sar,cosi ne, serinol,
tris-hydroxy- ne?ﬂv1 ﬂﬂ?ﬁﬁmg%@ﬁﬁﬂﬁﬁyﬁﬁﬂﬁﬁéﬁrWﬁgﬁghloI Sovak base, and

1-am no-2, 3,4-butanetriaogl, are suitable as salts. If a basic group is

i ncl uded, the pHysi oISEf’é’Fl gqr|a§y conpatible salts of organic and inorganic
aci ds, such as hydrochlorlc acid, sulfuric acid, phosphoric acid, citric
acid, or tartarRc actamds fordydrogems helogemmbh-€s-aliyl, GhoEN, OMpmuﬁodéle(gfougener al
formula (1), in which Q stands for aryl, R stands for hydrogen, hal ogen,
C, - C6-al kyl, CF3, CN-CoR*oe.0a;-Gealkgine group -CORE or -O-C, -Cb6-al kyl, R2
stands for hydrogen or C -C o-alkyl, C2-C o-alkenyl, C2-C, o-alkinyl, C3-

C o-cycloal kyl, @yl indderayedk oﬁ(ﬂa(tlmlaﬁ(yq’ll?z'-@G%ﬁﬁeﬁyﬁ@?-ﬁ%ﬁlﬂﬁ@ﬂ O3-n one or

nore places, in the sanme way or differently, Wi th dr oxy, hal ogen, C, -
Cjo-cycloalkyl, aryl or heteroaryl that is optionally substituted in one or
more places, in the same way or differently, with hydroxy, halogen, C;-

j Cs-alkoxy, amino, cyano, C;-Cg-alkyl, -NH-(CH;),-C3-Cjo-cycloalkyl,
-C3-Cio-cycloalkyl, Ci-Cg-hydroxyalkyl, C,-Cs-alkenyl, C,-Cs-alkinyl, C;-
Cg-alkoxy-C;-Cs-alkyl, C,-Cg-alkoxy-C;-Cs-alkoxy-Ci-Cs-alkyl, -NHC;-
Ce-alkyl, -N(C;-Cg-alkyl), Ci-Ce-alkanoyl, -CONR’R?, -COR?, C;-Ce-
alkylOAc, carboxy, aryl, heteroaryl, -(CH;)q-aryl, -(CHz),-heteroaryl,
phenyl-(CHa)o-R8, -(CH,),PO:(R®), or with the group —RS or -NR°R'?,
and the phenyl, C3-Cio~cycloalkyl, aryl, heteroaryl, -(CH;),-aryl and —
(CH;)s-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 -OCF;, and the ring of the Cs-
Cyo-cycloalkyl and the C,-Cjq-alkyl optionally can be interrupted by one
or more nitrogen, oxygen and/or sulfur atoms and/or can be interrupted by
one or more —~C(Q) groups in the ring and/or optionally one or more
possible double bonds can be contained in the ring,
X stands for oxygen, sulfur, or for the group -NH-, or -N(C;-Cs-alkyl)-,

or



C6- al koxy, am no, cyano, C, -C6-al kyl, -NH (CH2), C3-C, o-cycl oal kyl,

-C3-C, ()-cycloal kyl, C, -C6-hydroxyal kyl, C2-C6-al kenyl, C2-C6-al kinyl, C, -
C6- al koxy-C, - C6-al kyl, C1-C6-al koxy-d - C6-al koxy-C, - C6-al kyl, -NHC, -

C6-al kyl, -N(C, -C6-al kyl)2, C, -C6-al kkanoyl, -CONROR o, -CORE, C, -C6-

al kyl OAc, carboxy, aryl, heteroaryl, -(CH2), aryl, -(CH2), heteroaryl,

phenyl -(CH2), R8, -(CH2)" PQC3(R8)2 or with the group -R6 or NROR o, and the
phenyl, C3-Co-cycloal kyl, aryl, heteroaryl, -(CH2)n-aryl and - (CH2)r

het eroaryl itsel J.0nal |l y. can substi.tut.ed in one. or,. nore l aces, in
he same vy or Rt GRS ol fCTar SRR i olfer BB Hpfonki

C, -C6-al koxy or with the groyp -CF3 or -QOCF3, and the ring of the C3-

C, o-cycl oal kyl and t RBe @m@elci}eﬂmm%ﬂdi%%{‘?lb’ 28 e pbstifted in 08¢ HMBE one  or
nore nitrogen, oxygen and/or sulfur atons and/or can be interrupted by one
or nore-C(O) groups plrceshwith hydyoram €1 -St-abipli Grfad-2lloxon balegenmsrtke gtoupsi bl e
doubl e bonds can be contained in the ring, X stands for oxygen, sulfur, or
for the group -NH, oNR’R’C, -C3-alkyl)-, or 11 X and R2 together forma
C3-Cl O cycl oal kyl ring, which optionally can contain one or nore heteroatons

?:Pd Cgpt ional |y @dn betafddret hjdsbad hﬁlﬂg&ﬂ@F%rO@F&rcﬁ forth@ p WNRAR Ry dr oxy,
-C6-al kyl, C 1 -C6-al koxy, halogen or the group NROR R3 stands for
hydroxy, hal ogen, CF3, fogélzﬁjsgiik)fl%y&p-@yc%aﬂkw ONBQB%-QIkoxy that is optionally
substituted in one or more places, in the same way or differently, with
3 halogen, hydroxy, C,-Ce-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;-Cyp-alky! or C3-Cyo-
cycloalkyl that is optionally substituted in one or more places, in the same
way or differently, with hydroxy, halogen, C,-C¢-alkoxy, Cy-Cs-alkylthio,
cyano, C3-Cjg-cycloalkyl, C,-C¢-hydroxyalkyl, C;-Cg-alkenyl, C,-Ce-
alkinyl, C,-Cg-alkoxy-C;-Cs-alkyl, C,-Cs-alkoxy-C,-Cs-alkoxy-C,-C¢-
alkyl or with the group -CONR’R'®, -COR?, -CF3, -OCF; or -NR°R*?,

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

or

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



or for Cl-C6-al kyl, C3-C6-cycloal kyl or Cl-C6-al koxy that is optionally
substituted in one or nore places, in the sane way or differently, wth

hal ogen, hydroxy, Cl-C6-al koxy or the group - NARLO, m stands for 0-4, R4
stands for hydrogen or for the group -CON N2, trinmethylsilanyl (TMS),
tert-butyl-di met hyl silanyl (TBDWVS), tertl but yl - di phenyl si | anyl (TBDPS),
triethylsilanyl (TES) or for -S02R7, for O -do-al kyl or C3-CI O

cycloal kyl that is optionally substitut ed in one or nore places, in the sane
way or differently, with hydroxy, hal ogen n.yC - C6- al koxy, Cl-C6- aI kyl t hi o,
cyano, C3-Cl O cycl oal kyl, C -C6-hyd | kwl , C2-C6-al kenyl, C2-C6- al kinyl,
Cl - C6- al koxy-Cl - C6-al kyl, ClI-C6-al koxg:C - aI koxy- Cl - C6- aI kyl or with the
group - CONROR10, -CORE, -CF3, -OCF3 or R10! RS stands for Cl-Cl O al kyl,
C2- C6- al kenyl, C2-C6-al kinyl or C3-ClO-cycloalkyl that is optionally
substituted in one or, h%? pl aces, in the same way or differently, with
hydr oxy, Cl - C6-al koxy Clo cycl oal kyl, hal ogen or the group NRR1O, or

}?Sz\r;\(lj ( $)5 " t O\?\E;? S@ﬁ m eac case, 1n8epe};g ln?l?lo one an rostcandQ ?or (ﬂJ th1t2 is W

optionally substituted in one or more places, in the same way or
differently, with hydroxy, Ci-Cj¢-alkyl, C;-Cip-alkoxy or -NRQRIO,
whereby C,-Cg-alkyl or C,-Cjp-alkoxy also can be substituted in one or

) more places, in the same way or differently, with hydroxy, -NR°R'’ or C;-
Cio-alkoxy and/or
can be interrupted by one or more —C(Q)- groups in the ring, and/or
optionally one or more double bonds can be contained in the ring,

RS stands for a heteroaryl or a C3-Cip-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,-C;o-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 Cy-Cg-alkoxy or with the group trimethylsilanyl (TMS) or —NR°RY,

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



V, Wand Y, in each case, independently of one another, stands for -CH2-
that is optionally substituted in one or nore places, in the sane way or
differently, with hydroxy, G -Cal kyl, Cl-Cl0-al koxy or-NRORLO, whereby

C -Clo-al kyl or G -Cl-al koxy also can be substituted in one or nore places,
in the sane way or differently, with hyggoxy, -NROR10 or Ci1- G o-al koxy
and/ or can be interrupted by one or C(O- groups in the ring, and/or
optionally one or nore double bonds can be contained in the ring, R6 stands

for a heteroaryl or g;( <Y ¥l HovT b 8roadVi ¢ BorARE an contain
one or nore heteroat omagé % pti oggfﬁw ‘c’ %bst?t ut g@’%ﬁn ong or nore
pl aces, in the sane oF ent w th hydroxy, Cl-C6-al kyl,
Ci - C6- al koxy or hal o&ﬁR ﬂg% 2Cio-alkyl or aryl that is
optionally substituted in one or rmre pI aces, in the sanme way or
differently, wit%h hal ogen hydr oxy, Cl-C6-al kyl, or Cl-C6-al koxy or with
the group trinet yI Si I% (TM5) or -NRR1O, R8 stands for hydrogen,
G - C6-al kyl , hyd%c ang R"Cogetherdfotn a :-Gt-cydoalkt ying thas optionally exybeor NRORLO, RO
and R10, in each case independently of one another, stand for hydrogen,
Cl- C6-al kyl, G - C6- aIiMe:xyptedlbydom@t,mdrydngn,ka@-mﬂ,{oy bylfilk Atoms and/or
di hydr oxy- Cl - C6- al kyl, phenyl, heteroaryl, or for the group -(CH2)" _
NROR10, - CNHNHZ2 or Nig@RB&interrupted by one or more ~C(Q)- groups in the ring and/or
optionally one or more possible double bonds can be contained in the ring,
w 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, CF;, CN, nitro or for the group
~COR? or -O-C-Cg-alkyl,
R? stands for hydrogen or for C;-Cyg-alkyl, C,-C g-alkenyl, C;-C;p-alkinyl,
C;-Cio-cycloalkyl, aryl or heteroaryl that is optionally substituted in one or
more places, in the same way or differently, with hydroxy, halogen, C;-
Cg-alkoxy, amino, cyano, C,-Cg-alkyl, -NH-(CHz),-C3-C¢-cycloalkyl,
-C3-Cyo-cycloalkyl, Ci-Ce-hydroxyalkyl, C>-Ce-alkenyl, C,-Ce-alkinyl, C-
Ce-alkoxy-C;-Cs-alkyl, Ci-Cs-alkoxy-C-Cs-alkoxy-C,-Cs-alkyl, -NHC;-
Ce-alkyl, -N(C;-Cg-alkyl), Ci-Cg-alkanoyl, -CONR’R'’, -COR?, C,-Cy-

alkylOAc, carboxy, aryl, heteroaryl, -(CHz),-aryl, -(CHz)p-heteroaryl,



or R9 and R10 together forma C3-Clo-cycloal kyl ring that optionally can be
I nterrupted by one or nore nitrogen, oxygen and/or sulfur atons and/or can
be interrupted by one or nore -C(O- groups in the ring and/or optionally
one or nore passible double bonds can be contained in the ring, and n
stands for 1-6, as well as their isoners, diastereoners, enantioners and/or
salts, are especially effective. In addﬁtion, t hose conpounds of general
formula (1), in which Q stands for phenyl, Rl stands for hydrogen, hal ogen,

Siands T of - hydr ogen (PP C e 0 GHRGP S @SR s il figns R ABIE )
or more bl aces, | n" (R SeReCHa) B ARG Y et B85 I ogen. C1-
C6- al koxy, am no, cyano, Cl-C6-al kyl, -NH (CH2)"-C3-Clo-cycl oal kyl,
- C3- C10- cycl oal kyl , ~ (eteggarylyitseld epaonally candre sobsttiied iy pne @anas piacks, mythe C1-
C6- al koxy- Cl1- C6-al kyl, Cl1-C6-al koxy- Cl- C6- al koxy- Cl- C6-al kyl , - NHCL-
C6- al kyl, -N( G - C6- al dayemy oftlifteeralyk svith YihlpgernCHNROR] [0, - CsURE, C/OEL6-
al kyl OAc, carboxy, aryl, heteroaryl, -(CH2), aryl, -(CH2), heteroaryl, 14
alkoxy, or with the group -CF; or -OCF3, and the ring of C3-Cyg-cycloalkyl
and C,-C¢-alkyl optionally can be interrupted by one or more nitrogen,
oxygen and/or sulfur atoms, and/or can be interrupted by one or more
3 -C(0O)- 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 with hydroxy, C,-C¢-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,-Ce-alkyl, Cs-Cg-cycloalkyl or Cy-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’,



phenyl - (CH2).-R8, -(CH2).PQ3(R8)2 or with the group -R6 or -NROR10, and
phenyl, C3-Clo-cycl oal kyl, aryl, heteroaryl, -(CH2), aryl and -(CH2)"-
heteroaryl itself optionally can be substituted in one or nore places, in
the sanme way or differently, wth hal ogen, hydroxy, Cl-C6-alkyl, Cl-C6-

al koxy, or with the group -CF3 or -OCF3, _and the ring of C3-C o-cycl oal kyl
and Cl-Clo-al kyl optionally can be interllsupt ed by one or nore nitrogen,
oxygen and/or sulfur atonms, and/or can be interrupted by one or nore -C(O)-

groups in the ring, and/ t i.onal one or e .passi bl.e doubl e . bonds can
be contained in the rolrg%r,%];ﬁgt Qﬁ’égr#%p%‘%&g’gﬁw@sﬁﬁIgﬁPfong'!lny%’rSHFﬁeél 'Group - NH
or -N(Cl-C3-alkyl)-, or X and R2 together for C3- Clo- | oal kyl ring,
whi ch optionally can OBSHfﬁﬁoFFlgjlﬁ??éslﬁ WWtoéﬁlggeﬁgﬁ]é’awghgy%ﬁﬁ’ BfY can be
substituted in one or nore places wth hydroxy, Cl-C6-alkyl, C1-C6-alkoxy,
hal ogen or the group Ci-Girmkeey. R3-Cetalieydtbior exyanpyir-GryeycivalkilgemCsCF3, OCF3 or
for the group -NROR1O or for Cl-C6-al kyl, C3-C6-cycloal kyl or Cl1-C6-al koxy

that is optionally dybsixyalkyle@,-Co-aliamylof,-Gperliinyl,dbeSs-alkoxytBeCsalkel, way or
differently, with halogen, hydroxy, Cl-C6-al koxy or the group -NROR10, m

et hybsi Lanyl (TN e DRy et e e oy R e
tert-butyl -di phenyl si_b@w,l C(FI,B@%@J or NR°R',
R’ stands for C;-C¢-alkyl, C,-Cs-alkenyl, C,-Ce-alkinyl or C;-Cjg-cycloalkyl
) that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, C,-Cs-alkoxy, Cs-Cio-cycloalkyl, halogen or the
group -NRR',
or

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

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

R® stands for a heteroaryl or a C3-Cjp-cycloalkyl ring, which optionally can



triethylsilanyl (TES) or-SO02R7, 15 or for Cl1-Cl0-al kyl or C3-Clo-cycl oal kyl
that is optionally substituted in one or nore places, in the sane way or
differently, w th hydroxy, hal ogen, C C6-al koxy, Cl-C6-alkylthio, cyano,

C3- Clo-cycl oal kyl, Ci1-C6- hydroxyal kyl, C2-C6-al kenyl, C2-C6-al ki nyl,

Cl- C6- al koxy- Cl- C6-al kyl, Cl1-C6-al koxy- Cl1-C6-al koxy-Cl-C6-al kyl or with the
group - CONROR10, -COR8, -CF3, -QOCF3 or 16NR9R10, R5 stands for Cl-d o-al kyl,
C2- C6- al kenyl, C2-C6-al ki nyl or C3-Cl0-cycloalkyl that is optionally
substituted in one or_more places,.in the sa r i fferentl.y, with
v oxy. CL- O8- ol Koxf oM et s? BT BifeyPhsafoptia opn b FiER Hesfio, o
R4 and R5 together can forma C5-Clo-cycloal kyl ring of the oup ., \\//
-SITI W (YY)~ wher ebyr mgre pipcesnigh the sam way o %ﬁ"@r@wm@géﬁé@mf@-f&-a%

anot her, stand for -CH2- that is optionally substituted in one or nore

pl aces, in the sane WayCeotlkoxidrihaloger.| y, with hydroxy, CI1-d o-alkyl,

Cl- C10- al koxy or-NROR10, whereby Cl-Clo-al kyl or G -Clo-al koxy al so can be
substituted in dile orstandofor (iGises] of aryl thet is aptionally substitkiedfie oaa ot mprewi t h
hydr oxy, -NROR10 or C, - '

places, in the same way or differently, with halogen, hydroxy, C;-Cs-alkyl,

C,-Cg-alkoxy or with the group trimethylsilanyl (TMS) or -NR°R?,
R® stands for hydrogen, C,-C¢-alkyl, hydroxy, C;-Cs-alkoxy, Ci-Cg-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;-C¢-alkyl, dihydroxy-C;-Ce-
alkyl, phenyl, heteroaryl or for the group —(CHz)nNRng, -CNHNH; or
-NR°R™®,
or
R® and R'° together form a C3-Co-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 pessible double bonds can be contained in the ring,
and
n stands for 1-6,
as well as their isomers, diastereomers, enantiomers and/or salts,
are especially effective.
In particular, those compounds of general formula (I) in which

Q stands for phenyl,



Clo- al koxy, and/ or can be interrupted by one or nore-C(O- groups in the
ring, and/or optionally one or nore double bonds can be contained in the
ring, R6 stands for a heteroaryl or a C3-Clo-cycloal kyl ring, which
optionally can 16 contain one or nore heteroatons, and optionally can be
substituted in one or nore places, in hge same way or differently, with
hydr oxy, Cl-C6-al kyl, C, -C6-al koxy or | ogen, R7 stands for C -C o-aryl or
aryl that is optionally substituted in one or nDre places in the sane way

or differently,with ?é?*l - C6-al koxy or with the
group trimethyl SI I an%@%&ycﬁ@h@aﬁg énds ?or hydr ogen, C C6 al kyl,
hydr oxy, C, - C6- kox t.h NROR in
each case indep den%ﬁa?goff)cghg“h k}'lh ?'Cl%agjﬂﬁlof%rlo"?%?‘%ﬂgﬁﬂla@s OE%Ona kal

C, - C6- al koxy, hydroxy, hydroxy-Cl-C6-al kyl, dihydroxy-C,-C6- alkyl, phenyl :
heteroaryl or for th&URFHBIRS inoREEY MRRORAdSS, in RIS W or differsatlsy Wik~ R9 and
R10t oget her forma C3-C, o-cycl oal kyl ring, which optionally can be
interrupted by one ohydmxjehalogcm@efCe-aimlg@ﬁCaﬂ]&bm, Gallsralkinpt ayrvathethel/ or  can

be interrupted by one or nore -C(O- groups in the ring and/or optionally
one or nore possibl egepbCoRBonds can be contained in the ring,

X stands for oxygen, sulfur or for the group -NH-,
R? stands for halogen, hydroxy or C;-Ce-alkyl or C;-Cg-alkoxy that is

) opticnally 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-RS, -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;-C)p-alkyl or C;-Cip-cycloalkyl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy or Cs-
Cio-cycloalkyl,

or

R* and R® together can form a Cs-C,g-cycloalkyl ring of the group

WA

5,

w , whereby

V, Wand Y, in each case independently of one another, stand for -CH3- that is
optionally substituted in one or more places, in the same way or
differently, with hydroxy, C,-Co-atkyl, C;-Cjo-alkoxy or -NR°R'?,

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



and n stands for 1-6, as well as their isoners, diastereoners, enantioners
and/or salts, are especially effective, In particular, those conpounds of
general formula (1) in which Q stands for phenyl, 17 Rl stands for

hydr ogen, hal ogen, CN, NO2 or CF3, R2 stands for C, -d o-al kyl,

C2-d o-al kinyl, aryl or heteroaryl that is optionally substituted in one or
nore places, in the sane way or differelllgly, wi th hydroxy, hal ogen,
Ct-C6-al kyl, Ct-C6-al koxy, C2-C6-alkinyl or with the group -COR8, X stands

for oxygen, sulfur or_for, the. group -NH st ands, f.or, hal 10 hydr oxy or
Ct-06-al kyl or C,- CoMr&BesSt 'ﬁ%[’e F%De Bt Prcfﬁé-ﬂ'e 8%’u YRS iionoé)tg'r nor e
pl aces with hal ogen gr hydroxy, mstands for 0 - 2, R4 stands for hydrogen
or for the group NO2Ci-elpRgand/asyoR7 or for Ct-Cto- alkyl that is optionally
substituted in one or nore place;, in the sane way or differently, with
hal ogen or hydroxy, Rén bg ateisiptedrby@ne o1 moz R/(0)ogrowss igithe BR&ING&4Irky|l that is
optionally substituted in one or nore places, in the sane way or
differently, w th hydptonallponé€sr moteodanpielboaddkean,be contained in the ring,
R’ stands for C;-Cj¢-alky! that is optionally substituted in one or more places,
in the same way or differently, with the group trimethylsilanyl (TMS),
RS stands for hydrogen, C;-Cs-alkyl, C;-Cs-alkoxy or C;-Cs-cycloalkyl,
) which optionally can be substituted in one or more places with C;-Ce-
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)g-alkyl, C,-Co-alkiny! or aryl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy,
halogen, C;-Cg-alkyl, Ci-Cg-alkoxy, Cs-Cg-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,-Cg-alkoxy that is optionally

substituted in one or more places with halogen,

m stands for 0-2,



or R4 and R5 together can forma C5-C o-cycloal kyl ring of the group 0/_;
[ SAW (Y)~ whereby V, Wand Y, in each case independently of one another,
stand for -CH2- that is optionally substituted in one or nore places, in
the same way or differently, with hydroxy, CG-Co-alkyl, C, -d o-al koxy or
-NRORI 0, whereby C,-C O al kyl or C,-Clq-alkoxy al so can be substituted in
one or 18 nore places, in the sane way 8r differently, w th hydroxy,
-NROR10 or C,- C, 0-al koxy and/or can be interrupted by one or nore -C(O) -
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substituted in one or re places, in the sane way or differently, wth the
group trimethylsil anflug'?’TlVB) , R8 stands for hydrogen, C, -C6-alkyl, _
one or mor & pl adts. wARET GorCrehlly]OF G QomHeR et S Geely Sl 1 |
i soners, diastereoners, enantioners and/or salts, are effective.
in one or more places, in the same way or differently, with hydroxy or C;-
Cio-cycloalkyl,
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;-Cg-alkoxy or Cs-Cg-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;-Cp-alkyl, C2-Cyp-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 —-COCHj,
X stands for oxygen, sulfur or for the group -NH-,
R’ stands for halogen, methyl, methoxy or —CF3,
m stands for 0-2,

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



In addition, those conmpounds of general formula (1), in which Q stands for
phenyl, R stands for hydrogen or hal ogen, R2 stands for O -C, o-al kyl,
C2-C,0-alkinyl or aryl that is optionally substituted in one or nore

pl aces, in the same way or differently, wth hydroxy, halogen, C, -C6-alkyl,
C, - C6- al koxy, C2-C6-alkinyl or wwth the group -CORE, X stands for oxygen,
sul fur or for the group -NH, R3 stands?for hal ogen or C,-C6-al kyl or

C -C6-al koxy that is optionally substituted in one or nore places with

hal ogen, m stands forc8-24; ] stands for hydrogen or for the group NOZ,
-CO-R8, -SO R7 or fors%@&“(jns-%(%l_l%ﬁyl, R5 stands for O -Clo-al kyl or
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for Cl -Clo-alkyl that is optionally substituted in one or nore places, in
the same way or diff&y&RXYSYwi th the group trinethylsilanyl (1MS), R8
stands for hydrogen, (G -GC6-al kyl, Cl1-C6-al koxy or C3-C6-cycl oal kyl, which
opti onal | y as awllae theiristmedrs|tdedterepmens egantiomess gutiacsdiswi t h Cl- C6- al kyl ,
The compounds according to the invention essentially inhibit cyclin-dependent
kinases, upon which their action is based, for example, against cancer, such as solid
tumors and leukemia; auto-immune diseases, such as psoriasis, alopecia and multiple
) sclerosis; chemotherapy agent-induced alopecia and mucositis; cardiovascular diseases,
such as stenoses, arterioscleroses and restenoses; infectious diseases, such as, e.g., those
caused by unicellular parasites, such as trypanosoma, toxoplasma or plasmodium, or
those caused by fungi; nephrological diseases, such as, 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.



as well as their isomers, diastereoners, enantioners and/or salts, are
especially effective. In addition, specially selected conpounds of general

formula (1) are those in which Q stands for phenyl, R stands for hydrogen

or hal ogen, RZ stands for Cr-Ci o-al kyl, C2-C o-alkinyl or aryl that is

optionally substituted in one or nore places, in the sane way or

differently, with hydroxy, hal ogen, ne hyl, nmet hoxy, ethinyl or wth the
group -COH or -COCH3, X stands for oxygen, sulfur or for the group -NH,
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cycl opropyl, .cycl opentyl,

stands for

for hydrogen,
-S2C2HA- SI (CH3) 3, RS stands for. nethyl, eth
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action is based, for exanple, against cancer, such as solid tunors and
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function of the cell cycle are, for example, CDK4(6)/CycD, CDK2/CycE, CDK2/CycA,
CDK1/CycA and CDK 1/CycB. Some members of the CDK enzyme family have a
regulatory function by influencing the activity of the above-mentioned cell cycle CDKs,
while no specific function could be associated with other members of the CDK enzyme
family. One of the latter, CDKS, is distinguished in that it has an atypical regulatory
subunit (p35) that deviates from the cyclins, and its activity is highest in the brain.

The entry into the cell cycle and the passage through the "restriction points,"
which marks the independence of a cell from further growth signals for 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-



such as stenoses, arterioscleroses and restenoses; infectious diseases, such
as, e.g., those caused by unicellular parasites, such as trypanosons,

t oxopl asnma or pl asnodium or those caused by fungi; nephrol ogi cal diseases,
such as, e.g., glomerul onephritis; chronic neurodegenerative di seases, such
as Huntington's disease, anyotrophic lateral sclerosis, Parkinson's

di sease, AIDS denmentia and Al zheimer's & sease; acute neurodegenerative

di seases, such as ischem as of the brain and neurotraunas and viral
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cycle is divided into four successive phases: the Gl phase represents t he
ti me bef or €quivelemNg exessilingdhd ‘gastri¢ton\plainih” Ehethéerqgr@smmhramhﬁh Sebass tive to
external stinmuli. In the S phase, the cell replicates its DNA, and in the &
phase, pr epditatemplstian, chenmteity of the CDK2/Cp¢Hamd KR ycArcomplesss 8 (M phase)
the replicated DNA separates, and cell division is conplete. 21 The
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menbers require the bl nding of a cyclin (Cyc) as a regulatory subunit in
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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



while no specific tunction could be associated with other nenbers of the CDK
enzyne famly. One of the latter, CDK5, is distinguished in that it has an
atypical regulatory subunit (p35) that deviates fromthe 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 fromfurther gromh signals for he conpletion of the cell division
that has begun, are controlled by the actd3vity of he CDK4(6)/CycD and

CDK2/ CycE conpl exes. The essential substrate of these CDK conplexes is the
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repressor conplexes with histone-deacetyl ases (HDAC) (Zhang, H S. et at
(2000). Exit Thrié6il61 ofithd COIChagilepby ¢dnratetht fadyitibsofi Wedldliyt lainediviaie
Repressor Conpl exes Contai ni ng HDAC- Rb-hS W/ SNF and Rb-hSW/SNF. Cell 101,
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factors are released and resu in transcriptional activation of genes,
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conpl exes is necessary, e.g., the activity of the transcription factors of
t he EZJF t y pefamilyt (pd had 60118, p1P) is very significant. Members of the p21 famuly 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 mhibitors 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 preduct 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 Chk]1 kinases after DNA damage



means of phosphoryl ation by CDK2/ CycA as soon as the cells are entered into
the S- phase. After replication of DNA is conplete, the COK 1 in the conpl ex
with CycA or CycB controls the entry into and the passage through phases &
and M (Fig. 1). According to the extraordinary inportance of the
cell-division cycle, the passage through the cycle is strictly regul ated
and controll ed. The enzynmes that are necédsary for the progression through
the cycle nust be activated at the correct tinme and are al so turned off
again as soon as the correspondi ng phase i s passed. Correspondi ng control

poi nts (" chexcWNdight eripnigingradingonanddinaly therphosphordationtaad thel subseguéns i f DNA
damage is detected, or the DNA replication or the creation of the spindle
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by various nmechani snms, such as synthesis and degradation of cyclins,
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factors of the E2F type The cyclins thensel ves are degraded by the 23

ubi qui t i n- mechllatyel#. pr ot eol ysis. Activating and inactivating phosphoryl ations
regulate the activities of the CDKs, for exanple phosphoryl ate
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points are characteristics of tumor cells. The CDK-RDb signal path is affected by

mutations in over 90% of human tumor cells. These mutations, which finally result in
inactivating phosphorylation of the RB, include the over-expression of D- and E-cyclins
by gene amplification or chromosomal translocations, inactivating mutations or deletions
of CDK inbibitors 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

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



ki nases CDKI by phosphorylation of Thrl14 and Tyr15. These inactivating
phosphoryl ati ons can be destroyed in turn by cdc25 phosphat ases. The

regul ation of the activity of the CDKf Cyc conpl exes by two famlies of
natural CDK inhibitor proteins (CKIs), the protein products of the p2l gene
famly (p21, p27, p57) and the pl6 gene famly (pl5, pl6, pl8, pl9) is very
significant. Menbers of the p21 famly bipd to cyclin conplexes of CDKs
1,2,4,6, but inhibit only the conpl exes tfrat contain CDK 1 or CDK2. Menbers
of the pl6 famly are specific inhibitors of the CDK4- and CDK6 conpl exes.
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track the orderly sequence of . the individual phases during the_cell cycle.
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from& to M The G control point ensures that the cell does not initiate
any DNA synt kemspkximtadlsdyimeansof gallgeemeable peptidesTesulied o taotos celbsalentivey wi t h
other cells or the substrate, and its DNA is intact. The G/ M control point
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activated after ection of changes in netabolismor the genomc int egrity
of the cell g?bcan trigger either a stopping of the cell cycle progression
or apoptosis. R thls case, the transcrlptlonal activation of the expression

br anch of the G 1CHEE Fwﬁ&eebgnr‘%?c’f%qyﬂa%fg!@ e i gabnese- T ol g

Chkl kinases after DNA damage 24 by UV light or ionizing radiation and
final ry t he phessiveied Py ammheranfdnmﬁ@ both bg trarsierming viruses as well as by non-

transforming viruses, to make possible the reproduction of viruses in the host cell. The
false entry into the cell cycle of normally post-mitotic cells is associated with various
neurodegenerative diseases.

The mechanisms of the cell cycle regulation, their changes in diseases and a
number of approaches to develop inhibitors of the cell cycle progression and especially
the CDKs were already described in a detailed summary in several publications (Sieleckt,
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. ef 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



proteol ytic degradation of the cdc25A phosphatase (Miiland, N et al.
(2000). Rapid Destruction of Human cdc25A i n Response to DNA Danage.

Sci ence 288, 1425-1429). A shutdown of the cell cycle results fromthis,
since the inhibitory phosphorylation of the CDKs is not renoved. After the
&I Mcontrol point is activated by damage of the DNA, both nechanisns are
involved in a sinmlar way in stopping thé&éprogression through the cel
cycle. The loss of the regulation of the cell cycle and the | oss of function
of the contrqgl . paints are characteristics, of tumr cells. The CDK-Rb_signal
path is aff eblidigalgyevelopmsnt o {orefip-Dependenigsangse Madulptors, foMal rqnger 2%

mut ati ons, which finally result in inactivating phosphorylation of the RB,
i ncl ude t he dled8%xpression of D- and E-cyclins by gene anplification or
chronmosomal translocations, inactivating nmutations or deletions of CDK
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conpl exes occupy a decisive position during the cell cycle progression: (1)
Bot h domi nanTheplpamacesti¢ad praparsfionsCBRYe pesent imsolidformy fanexanmiphe asdabikts,
repression of the CDK2 expression by anti-sense
coated tablets, suppositories, or capsules, or in liquid form, for example as solutions,
suspensions, or emulsions. Moreover, they optionally contain adjuvants, such as
preservatives, stabilizers, wetting agents or emulsifiers; salts for changing the osmotic
pressure, or buffers. These pharmaceutical preparations are also subjects of this
invention.
For parenteral administration, 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, fo which optionally a sweetener is added.



25 oligonucl eotides, produce a stopping of the cell cycle progression. (2)
The inactivation of the CycA gemin mce is lethal. (3) The disruption of
the function of the CDK2/ CycA conplex in cells by nmeans of cell-perneabl e
peptides resulted in tunor cell-selective apoptosis (Chen, Y. N P. et al.
(1999). Selective Killing of Transformed Cells by Cyclin/Cyclin-Dependent
Ki nase 2 Antagonists. Proc. Natl. Acad. 8&i. USA 96, 4325- 4329). Changes of
the cell cycle control play a role not only in carcinoses. The cell cycle

is activated by nunber of yiruses, hoth by transformn Lruses. as well| as
by non- t1 ansf or L Pregeel aid LAl e SREPRdLH BRIty [ uses
in the host cell. The false entry into the cell cycle of normally
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The nechani sns of the cell cycle regulation, their changes in diseases and a
nunber of apdmizistationt agedad etetght ofithe paticot, sy e andiseverigy bf by diseasptobg essi on and
especially the CDKs were already described in a detailed summary in several
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el i*r;- Depe nlgl?lg;[t relgegt%? ?ysrésinpehlgrrlargeis? z?rld' their ligands that specifically regulate the function of
endothelial cells. Receptor tyrosine kinases and their ligands that specifically regulate
the function of endothelial cells are involved decisively in physiological as well as
pathogenic angiogenesis. The VEGE/VEGF-receptor system is of special importance
here. In pathological situations, which are accompanied by increased neovascularization,
an increased expression of angiogenic growth factors and their receptors was found.
Most solid tumors thus express large amounts of VEGF, and the expression of the VEGF
receptors is preferably considerably increased in the endothelial cells that lie near the
tumors or run through the latter (Plate et al., Cancer Res. 53, 5822-5827, 1993). The
inactivation of the VEGF/VEGF receptor system by VEGF-neutralizing antibodies (Kim
et al., Nature 362, 841-844, 1993), retroviral expression of dominant-negative VEGF-
receptor variants (Millauer et al., Nature 367, 576-579, 1994), recombinant VEGF-
neutralizing receptor variants (Goldman et al., Proc. Natl. Acad. Sci. USA 95, 8795-8800,
1998), or low-molecular inhibitors of the VEGF-receptor tyrosine kinase (Fong et al.,

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

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



Ther. 82, 279-284; Senderowicz, A M & Sausville, E. A (2000). Preclinical
and 26 dinical Devel opnent of Cyclin-Dependent Kinase Mdulators. J. Natl.
Cancer Inst. 92, 376-387). To use the conpounds according to the invention
as pharmaceutical agents, the latter are brought into the formof a
pharmaceutical preparation, which in addition to the active ingredient for
enteral or parenteral adm nistration contﬁ' ns suitabl e pharmaceutical,
organi c or inorganic inert support media, such as, for exanple, water,
gelatin, gum arabic, |actose, starch, nagnesium stearate, talc, vegetable
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present in solid form for exanple as tablets, ~coated tablets,

supposi tori eg, 4ol foﬁﬁH)Lﬁf"seﬁgg. inliquid form for exanple as solutions,
suspensi ons, or emnul ST ons. reover, they optionally contain adjuvants, such

as preservatives, stabi]izers, wefti.ng agents or e sifilers, salts for
Changi gt he. osnoReEPopsabtiding 5 b iRaRe Cintetiesprab e et
preparations are al so subjects of this invention. For parenteral

adm ni st rat i ependers&mnasss) uchas 641K b K16l Gch STk 4.LRiIBe PO DR LB al | y
aqueous sol utions of active conpounds in pol yhydroxyet hoxyl ated castor oil,
are suitabl e and€DEKH; s well syt gipsogenayhthew-kivase (6 SKejR) vadh VEGS retepts sal t s of
bile acids or animal or plant phospholipids, but also m xtures thereof as

wel | as |i pospusse kihadeher cyclicdspadenttkinasesot A GE rdveptos §ebsifekinagésa| These
adm ni stration, especially tablets, coated tablets or capsules with talc
actions contribute to the fact that the compounds according to the invention can be used
) in the treatment of cancer, angiofibroma, arthritis, eye diseases, auto-immune diseases,
chemotherapy agent-induced alopecia and mucosttis, Crohn’s disease, endometriosis,
fibrotic diseases, hemangioma, cardiovascular diseases, infectious diseases, nephrological
diseases, chronic and acute neurodegenerative diseases, as well as injuries to the nerve
tissue, viral infections, for inhibiting the reocclusion of vessels after balloon catheter
treatment, in vascular prosthetics or after mechanical devices are used to keep vessels
open, such as, e.g., stents, as immunosuppressive agents, for supporting scar-free healing,
in senile keratosis and in contact dermatitis, whereby
cancer is defined as solid tumors, tumor or metastastic growth, Kaposi’s sarcoma,
Hodgkin’s disease, and leukemia;
arthritis is defined as rheumatoid arthritis;
eye diseases are defined as diabetic retinopathy, and neovascular glaucoma;
auto-immune diseases are defined as psoriasis, alopecia and multiple sclerosis;
fibrotic diseases are defined as cirrhosis of the liver, mesangial cell proliferative

diseases, and arteriosclerosis;

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



and/ or hydrocarbon vehicles or binders, such as, for exanple, |actose, corn
or potato starch, are suitable. The adm nistration can also be carried out
inliquid form such as, for exanple, as a juice, to which optionally a
sweetener is added. 27 Enteral, parenteral and oral admnistrations are

al so subjects of this invention. The dosage of the active ingredients can
vary dependi ng on the nethod of administr2ftion, age and wei ght of the
patient, type and severity of the disease to be treated and simlar
factors. The daily dose is 0.5- preferably 50-200 ny,. whereby the
dose can be gi vent#dioyassplay ﬂ@eaé%%fé'eflglg’ﬁé aﬁ&'ﬁp?ﬁ%tsé?lb%ﬁs &hc&tedfrinducgided i nt o
two or nore daily doses. In contrast, conpounds of general fornula I

accor di ng t o restenosesyateriosnieroses and sastenbsehi bi t receptor tyrosine kinases and
their ligands that specifically regulate the function of endothelial cells.
Recept or tyrosi nenkphnisgisalalistaded aid deffingdundglothbratonspledtlsf diabdticyneplagpdtiag,e  t he
function of endothelial cells are involved decisively in physiological as

vel | as pat ROGBRIR naHEbRBPORS i om B SnieE MR ERIBRIO randHe Rjbtion

speci al inportance here. In pathological situations, which are acconpani ed

by i ncreased ation, an increased expression of angiogenic
grow h factoF@gg%gégﬂéﬁhlfeceptors was found. Most solid tunors thus express

| arge anobunts of VEG-, and  the ex Ssi on O]ée(f g EIIG: reqeﬁi)tors is
preferably consi d& 851“3}16}“?5’9?%5’3? ST AR ARingd @5 Buntingtens qipease: | j e near t he
tunors or run through the latter (PI ate et al., Cancer Res. 53, 5822-5827,
1993). The |awae1mlm jatsral gelerosis, Rakampopsaiisensss DS dempntiaapdlzheimer’s
VEG--neutralizing antibodies (Kim et al., Nature 362, 841-844, 1993),

ret rovj ral exdpesssi on of domi nant-negative VEGF-

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

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

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

The compounds of general formula I according to the invention are, i.a., excellent
inhibitors of the cyclin-dependent kinases, such as CDK 1, CDK2, CDK3, CDK4, CDK35,
CDK6, CDK7, CDK8 and CDK9, as well as the glycogen-synthase-kinase (GSK-3p).

The intermediate products of general formula (11a) or (1Ib), preferably used for the

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



receptor variants (MIlauer et al., Nature 367, 576-579, 1994), reconbi nant

VEG-F- neutralizing receptor variants (Goldman et al., Proc. Natl. Acad. Sci.
USA 95, 8795-8800, 1998), or |low nolecular inhibitors of the VEG-receptor
tyrosi ne kinase (Fong et al., Cancer Res. 59, 99-106, 1999; Wdge et al.,
Cancer Res. 60, 970-975, 2000; Wod et al., Cancer Res. 60, 2178-2189,

2000) resulted in a reduced tunor grow h38nd a reduced 28 tunor
vascul ari zation. Thus, the inhibition of the angiogenesis is a possible
treatment nethod for tunor di seases. Conmpounds according to the invention
can consequent |y i (Rt elther cyclin- dependent kinases, such as CDKl1,
CDK2, CDK3, CDK4, CDK DKRR* CDK7, CDKB and CDK9, qan“ell as the

o (3SK- 3(3) and VEGF-receptor rosime ki nases or
cyclin-dependent k{na®esJor~NEGF-receptor tyrosine Ki ~ IThese actions
contribute to th ) at the compounds according Eatlon can be
used in the treatnent of cancer, angiofibroma, arthp eye di seases,
aut o-i mmune di seases, chenDtherﬁ y agent-induced af opecta and nucositis,
Crohn's di sease, endonetriosis, "®ibrotic di semses, henangi oma, (Ib),
cardi ovascul ar di seases, infectlous di seases, nephrological di seases,
chroni c and acute neurodegenerative di seases, as well as injuries to the
nerve tissue, viral infections, for inhibiting the reocclusion of vessels

after bal | oop wRERELRhds for SRHIBANO, hifti r\(xaﬁt W4akhd W%@@ﬁk'rﬁéﬁnﬁ{ s @at £
mechani cal devices are used to keep vessel’'s open, such as, e g., stents, as

carat oai 5 andtioped SR pakR ef?{#éfﬁfQg{*f“&ﬁ%@%?@&%ﬂi@ﬁ?%'%@% BBl s

tunors, tunor  or astlc romﬁh osi sarc
S) salts as in ermeélate prod ts are also S%E%ects OP this 1nvent10n

The intermediate products of general formula (I11a), (I1Ib) or (1llc), also
preferably used for the production of the compounds of general formula I according to

the invention,

(R¥%)m (R¥)m
o)
g s (R% m
! RS y RS O\\S//NR4
\N \N \.Rs
/k )\ \N
N~ SN N~ SN
- = =
=
) 1 W Y ey, % (i),
1 1

in which W stands for halogen, hydroxy or X-Rz, and R, RZ, 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).



Hodgki n' s di sease, and |l eukem a; arthritis is defined as rheumatoid
arthritis; eye diseases are defined as diabetic retinopathy, and neovascul ar
gl aucoma; auto-immune di seases are defined as psoriasis, alopecia and
multiple sclerosis; fibrotic diseases are defined as cirrhosis of the
l'iver, nmesangial cell proliferative diseases, and arteriosclerosis;
infectious diseases are defined as diseasgs that are caused by unicellular
parasites; 29 cardiovascul ar di seases are defined as stenoses, such as,
e.g., stent-induced restenoses, arterioscleroses and restenoses;

nephrol ogi cal di spasfsdiateprefictstFEentaldbamnas UMapferdbly Ssed Grakkeprioduction

nephr opat hy, mali gnant nephrosclerosis thronbi ¢ m croangi opathi c syndrone,
transpl ant r@fﬁe%ﬁg&md%fi W¥ordfi3o MeGnRiGbRIegeNer ati ve

di seases are defined as Hu tlngton S |sease anyot rophi ¢ | ateral
sclerosis, Parkinson's disease, AlDS depeptia and Al zheinmer's di sease;
acut e neurodegenerative di seases are defiined as i schem as of the brain and
neurotraunmas; and viral infections are fined as cytonegalic infections,
her pes, hepatitis Bor C, and HV di 4 Subjects of this invention are
al so pharmaceutical agents for treatiffjg thgd above- cited di seases, which

contain at | east one conpound accordi teigeneral formula (1), as
w
R' (V)
in which
j Hal stands for halogen, W stands for halogen, hydroxy, or X-R% and R', R?, and

X have the meanings that are indicated in general formula (I), as well as their isomers,
diastereomers, enantiomers and salts, are also subjects of this invention.

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

The isomer mixtures can be separated into enantiomers or E/Z isomers according

) to commonly used methods, such as, for example, crystallization, chromatography or salt
formation.

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

being worked up in the usual way.



wel | as pharnmaceutical agents with suitable fornulation substances and
vehi cl es. The conpounds of general fornula |I according to the invention are,
i.a., excellent inhibitors of the cyclin-dependent kinases, such as CDK1,
CDK2, CDK3, CDK4, CDK5, CDK6, CDK7, CDKB and CDK9, as well as the

glycogen synt hase- ki nase ( GSK- 30). The i ntermedi at e products of genera
formula (lIl1a) or (lIlb), preferably used f the production of the conpounds
of general fornmula | according to the invention, 30 (R3) m/NR4 (R3) m
SIRSz QS"'R5 Z (lla), or (Ilb), in which Z stands for -NH2 or NO2 and

in, W R4 anﬁr&cﬁ@ﬂ%filﬂﬁ:&ﬁﬁ&iﬂlﬂ%&'ﬂﬁhn@f@the'Iﬁ'gélﬁﬁfned in general formula
(Il as well as their isoners, diastereoners, enantioners and salts as

i nt ermedi ate prod r 'uﬂﬂx er medi at e
Frodgﬁts ofdgePergﬁg?gw%3§§§%®?¥é§ph§@P%g?;ﬂé?%fﬁF&¥?&%lso n%&% %@g?ly gﬁed
or e pro uct i.on S 0 ornula |. according to e

i nventi on, t?ﬂ‘(f%ss)u ?F{Y%‘%mﬁg ¥ Iﬂﬂiuced ih situ 6.8, From the

reaction of sodium azide and concentrated sulfuric acid (M. Reggelin, C. Zur, Synthesis
2000, /, 1). The reaction can be performed in an organic solvent, such as chloroform.
Other methods for the synthesis of sulfoximines are, e.g., the reactions of sulfoxides with
a) TsNj; ((a) R. Tanaka, K. Yamabe, J. Chem. Soc. Chem. Commun. 1983, 329;
3 (b) H. Kwart, A. A. Kahn, J. Am. Chem. Soc. 1967, 89, 1959)).
b) N-Tosylimino Phenyl lodinane and Cat. Amounts of Cu(T)triflate (J. F. K.
Miiller, P. Vogt, Tetrahedron Lett. 1998, 39, 4805)
¢) Boc-azide and Cat. Amounts of Iron(Il) Chloride (T. Bach, C. Korber,
Tetrahedron Lett. 1998, 39, 5015) or
d) o-Mesitylenesulfonylhydroxylamine (MSH) (C. R. Johnson, R. A. Kirchhoff,
H. G. Corkins, J. Org. Chem. 1974, 39, 2458).
e} [N-(2-(Trimethyisilyl)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 o-carbon.

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



HNHENHQ~R5 N NNNNN WW(lIlIIb), R (llia), or R or R in which
W stands for hal ogen, hydroxy or X-R2, and R, R2, R3, R5, mand X have the
meani ngs that are indicated in general fornula (1), as well as their

I somers, diastereoners, enantioners, and salts as internediate products for
t he production of the conpound of general formula (1). 31 Internedi ate
products of general forrmula (1V), prefer y used for the production of the
conpounds of general forrmula (I) according to the invention, Hal AN/ W
Ri (1V) in which Hal stands for hal ogen, Wstands for hal ogen, hydroxy, or

X-R2, and R : ' that-. i pdi i n gener al
s%rg%&sg@ag.ﬁ.@}sg S:uggf;m P is1962,tHas7.abF d RAjdhatsd

formula (1), . I Sol ~di astereoners, enanttoners and
salts, are alA? ric%:lcjﬁiyn?gc} Zctd fl9§§3 |1§, é)n byt tp{'o%ﬂction of enantiomer-pure sulfoximines is

described, e.g., via the racemate cleavage with enantiomer-pure camphor-10-sulfonic
acid {(a) C. R. Johnson, C. W. Schroeck, J. Am. Chem. Soc. 1973, 95, 7418; (b} C. S.
Shiner, A. H. Berks, J. Org. Chem. 1988, 53, 5543). Another method for producing
optically active sulfoximines consists in the stereoselective imination of optically active
sulfoxides with use of MSH ((a) C. Bolm, P. Miiller, K. Harms, Acta Chem. Scand.

“) 1996, 50, 305; (b) Y. Tamura, J. Minamikawa, K. Sumoto, S. Fujii, M. lkeda, J. Org.
Chem. 1973, 38, 1239).

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

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

Process Variant I

(R3)m
0. NRr*
\V/4
(RIM S5
a N R
| P . A
) Nl \N HN Nl < N
l\(L - H//f‘\
X X
R IIRZ e Fl{ 5

The substituents Q, R, Rz, R’ s R4, R? and m have the meaning that is indicated in

general formula (I).



| f the production of the starting conmpounds is not described, the latter are
known or can be produced in a way that is simlar to known conpounds or to
processes that are described here. It is also possible to perform al
reactions that are described here in parallel reactors or by nears of

conbi natory operating procedures. The isonmer m xtures can be separated into
enantioners or E/Z isoners according to %fnnnnly used net hods, such as, for
exanpl e, crystallization, chromatography salt formation. The production
of salts is carried out in the usual way by a solution of the conpound of

or aci d, vt IS BB FrbRdioh SERIERS BRI R B BRIE0S Ty © 7
of "the. Corpodta Ak R e e R Bt G oo o

met hods for the production of sulfoximnes is the reaction of a sulfoxide
w th hydrazoic acid, which is produced in situ, e.g., fromthe reaction of
sodi um azi de and concentrated sulfuric acid (M Reggelin, C Zur, Synthesis
2000, 1, 1). The reaction can be perforned i-\.%ﬁorganic sol vent, such as
chloroform (O her nmethods for the synthesis (§ sul foximnes are, e.g., the
reactions of sulfoxides with a) TsN3 ((a a}dka, K. Yamabe, J Chem Soc.
Chem Comun. 1983, 329; (b) H Kwart, \. Kahn, J. Am Chem Soc. 1967,
89, 1959)). b) N Tosylimno Phenyl KR € and Cat. Amounts of
Cu(l)triflate (J. F. K Miller, P. Yogt, Tetrahedron Lett. 1998, 39, 4805)

N~ TSN

) IH)\N/\/ oH
H

Br

C

Method A

40 mg (0.23 mmol) of (RS)-S-(4-aminophenyl)-S-methy! sulfoximide and 62 mg
(0.23 mmot) 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,SOys), filtered and concentrated



c) Boc-azide and Cat. Anounts of lron(ll) Chloride (T. Bach, C. Korber,
Tetrahedron Lett. 1998, 39, 5015) or d) o-Mesityl enesul fonyl hydroxyl am ne
(MsH) (C. R Johnson, R A Kirchhoff, H G Corkins, J. Og. Chem 1974,
39, 2458). e) [N-(2-(Trinethylsilyl)ethanesul fonyl)i m no] phenyli odi nane
(Phl=NSes) (S. Cren, T. C. Kinahan, C. L. Skinner and H Tye, Tetrahedron
Lett. 2002, 43, 2749). In terns of strucﬁJre and configuration,

sul f oxi m nes generally have a high stabitity (C. Bolin, J. P. Hildebrand,
J. Og. Chem 2000, 65, 169). These properties of the functional group

oL o1 50 bl il 7k AR AR AFANH R 1%, BRAE BRSSP

derivati zati e sulfoximngs 1n eimn

Enant i oner - pyr. | f oxim nes, are al so us s..auxiliaries.in.the.

il 2ot er eosel 8001 Jbmeg0loBuER. B Eespriinedd SR BRI P eisdis tleinedo. 15,
57; (b) C. R Johnson, Aldrichchimca Acta 1985, 18, 3). The production of
enantioner-pure sulfoximnes is described, e.g., via the racemate cl eavage
wi th enanti omer-pure canphor-10-sulfonic acid ((a) C R Johnson, C. W
Schroeck, J. MethedlBem Soc. 1973, 95, 7418; (b) C. S. Shiner, A H Berks,
J. Org. Chem 1988, 53, 5543). Another nmethod for producing optically
active sul foxi m n@assohoipaiof 067 ing (1. 0anmbdR e qRPL(S-bromotrtiladopprimiin-¢pt i cal |y
active sulfoxides with use of MSH ((a) C. Bolm P. Miuller, K Harnms, Acta
Chem Scand. yhahRRfpropd-1-808:2 thidf a¥etolitile iPadddd atVob@ Tk piBurd$o 19U 0 S
Fujii, M Ikgga, pr Cﬁag Chem 1973, 38, 1239). HEREE

mmol) of (RS)-S-(4-aminophenyl)-S-methyl sulfoximide in 1 ml of acetonitrile. The
3 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) 5u

Length x ID: 150 x 21.2 mm

Eluants: A =H,0,B = ACN, A/0.5 g of NH4Ac/1

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).



The foll ow ng exanpl es explain the production of the conpounds according to
the invention without limting the scope of the clai ned conpounds to these
exanples. Process Variant I (R3)m,"1li R (R)mSCRs Cl1l 0j RS H11 " "
SSRNNHNNO9N Y 1115~ X R RZ R RZ The substituents Q R, R2, R, RS
and m have the neaning that is indicated in general fornmula (1). 34

Exanpl e 1.0) Production of (RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-I-

met hyl et hyl ) ami no] pyri di m n-3-yl }ami no) ph¥nyl ] -S-nethyl suffoximide ONH S
/"1 N~ H'LIN\ NN

Example 1.1) Production of (RS)-S-[3-({5-bromo-4-[(R)-(2-hydroxy-1-

methylethyl)amino]pyrimidin-2-yl}amino)phenyl]-S-methyl-/V-nitrosulfoximide

A solution of 37 mg (0.17 mmol) of (RS)-S-(3-aminopheny!)-S-methyl-N-
nitrosulfoximide in 3 ml of acetonitrile is mixed with 91 mg (0.34 mmd) 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 m! 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-o! and refluxed cvernight.
After cooling, the batch is made basic with saturated NaHCO; solution and 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). 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, H, A), 8.69 (m, 1H, B), 8.11 (s,

IH, 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



| fL 204 HBr Mthod A 40 ng (0.23 nmol) of

(RS) - S- (4- am nophenyl ) -S-nethyl sul foximde and 62 ng (0.23 nmol) of

(R) -2-[(5-brono-2-chl oropyri m di n-4-yl)am no] propan-1-0l are m xed under
argon with 0.5 m of 1-butyl-3-methyl-imdazoliumtetrafluoroborate (survey
article on ionic liquids: a) T. Wlton, Chem Rev. 1999, 99, 2071 b) H.
Zhao, Aldrichimca Acta 2002, 35, 75 c) ™M J. Earle, K it Seddon, ACS
Synposi um Series 2002, 819, 10) and stirred for 10 m nutes at room

tenperature. T cti Lxture is eate 0 stJrred. for another
3 hours at t#i g%‘&ﬁ@eﬁéﬁﬁ?‘@ﬁ%’ﬁ% 3&&&%‘5#15858%9@?’&%%{% 4gblAéLrB)sol ution
of hydrochloric acid in dioxane and stirred for 60 hours at 60C. After

cool i ng, thel2é&b3bA)n %t (:8H.B)mixed with 10 nl of ethyl acetate and
stined for 10 mnutes. The organic solvent is decanted, and the residue is
di ssol ved in 10 nMSof445ifB8hanol . It is mxed with 200 Ml of ethyl acetate
and then washed with 50 ml of a saturated NaCl solution. The organi c phase
is dried (Na2SO™4), filtered and concentrated 35 by evaporation. The

remai ning residue is purified by chromatography (DCM ethanol, 8:2). 23 ng

(0.06 nmol , corr epRARGINRY 2 bWy 26l fo e 8REVELdREritedDratleiiriants Sre it AtBed.
Met hod B A sol ution of 267 mg (1.0 mol) of

(R -2-[(5-br - 2- pyrimdin-4- yl)am no] propan-1-ol in 2 m of
acetonitril e&.@p"g‘ﬁ%&é‘?- roomtenperature to 171 ng (1.0
\) Example 1.2) Production of (RS)-S-[4-({5-bromo-4-[(1R,2R)-(2-hydroxy-1-

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

8]
A //NH

'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).



mmol ) of (RS)-S-(4-am nophenyl)-S-nethyl sulfoximde in | m of
acetonitrile, The batch is mxed with 0.25 m of a 4 nolar solution of
hydrochl oric acid in dioxane and stirred under reflux overnight. The
solvent is drawn off, and the remaining residue is purified by

chr omat ography (DCM Et OH 8:2). The crude product that is obtained is
finally purified by HPLC. Colum: LunaCl8(2) 5 Length x ID: 150 x 21.2 nmm
Eluants: A = H2O B = ACN, A10.5 g of NH4At/1 Flow 10.0 m/mn Gadient: 5
-> 100% B(5')-5 --> 100% B(30') + 100%B(5') Detector: PDA 214 nm

Thepr st eg Exhmiple £3) i‘"?‘é‘i% ‘i"é‘%gé‘gfﬁi‘ﬁgﬁﬁ}%“ﬁfﬂﬁ)‘%&‘%*@?%'ﬂ R T
| , .91 s 2 7.7 , 8. 4 . 9 | . 25 1H),
b (o itimehytptodehasinofiytiidingd-viamineyphanyiiS mgthy sulfhiniag® LD L

Exanpl e 1.1) Production of (RS)-S-[3-({5-bro -ﬁ-[(R)-(Z-hydroxy-I m
et hyl et hyl )am no] pyrimdin-2-yl} am no)phen \]/7§-rrethyl-l\|-nitrosulfoximde

\ O HHNN SON/ NCO /@S\
HN

A

I
\)\N
H

) Br OH
'H-NMR (DMSQO): 9.72 (s, 1H), 8.11 (s, 1H), 7.90 (d, 2H), 7.78 (d, 2H), 6.10 (d,
1H), 4.87 (s, 1H), 4.07 (m, 1H), 3.98 (s, 1H), 3.01 (s, 3H), 1.19 (m, 9H).
MS: 428 (ES).
Example 1.4) Production of (RS)-S-[4-({S-bromo-4-[(1R,2R)-2-hydroxy-1-
methylpropoxy]pyrimidin-2-yl}amino)phenyl]-S-methy! sutfoximide
)

O\\ //NH

e
HN

Ay

Ty

Br OH

el



Ni "NN~/OH Br Asolution of 37 ng (0.17 nmmol ) of

(RS) S- (3-am nophenyl )-S-nmethyl-N- nitrosulfoximde in 3 mM of acetonitrile
is mxed with 91 ng (0.34 md) of (R)-2-[(5-

br ono- 2- chl oropyri m di n-4-yl ) am no] propan-1-ol and 0.06 mM of a 4 nolar
solution of hydrochloric acid in dioxane, and it is stirred under refl ux
overnight. Another 0.05 m of the 4 nol sol ution of hydrochloric acid in
di oxane is added, and it is refluxed for ""another 6 hours. After TLC
monitoring, it is mxed again with 92 ng (0.34 nmol) of

(R) - 2-[ (5- br omo- 24£RNIR @P¥SON dipn24s Mi)agks el PHY o (d; T, arsd (@ effhux ed
overnight. After cooli (gg tor?e bat gh :Hs) madgibagi C vgt%{)satur(ate NaHCO3
sol uti on and extha o) T Oty r-gani s are
ari ed (nazsdh PP FPERL JHRIVAL TN S0 A B 00 O TR @ AR 8030, Pt
is obtained is pu fl‘glgé’gg chromat ography (DCM EtOH 95:5). 24 ng (0.05
nmol correspondi%'t /?)‘of theory) of the product is obtained
(diastereonmers A/B 1:1). "HNWR (DVMBO): 9.85 (s, 2H, A+B), 8.73 (m IH, A,
8.69 (m IH B), 811 (s, IH A, 8.10 (s, I H B), 7.92 (m 2H A+B), 7.58
(m 4H, A+B), 6.40 (m 2H, A+B), 4.86 37 (t, 2H, A+B), 4.32 (m 2H, A+B),
3.68 (s, 3H Exympk 6% Prodwgtion Bf (RY-SE-({bramo-4al(B)-(2-hydrazy{l- 3H, A), 1.21
(d, 3H, B). Ms: 445 (ES). Produced in a way simlar to the above-descri bed
process var i dimahglpeopimminbipyrimidin-2-yl}amino)phenyl)-S-cyclopropyl-N-[2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

\S_/

N\ |

O /S\\/\/ \
N //N 0

95 mg (0.32 mmol) of (R)-3-[(5-bromo-2-chloropyrimidin-4-yl)amino}-2-methyl-
butan-2-ol is dissolved in 2 ml of acetonitrile and mixed with 116 mg (0.32 mmol) of
(RS)-S-(4-aminophenyl)-S-cyclopropyl-N-[2-(trimethylsilyl)ethylsulfonyl]sulfoximide.
After 0.08 ml of an approximately 4N solution of HCl 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 mli/min). The fractions, 43-51 min, contain 50 mg

(25% of theory) of the desired product.



conpounds bel ow. Exanple 1.2) Production of

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

met hyl pr opyl )am no] pyri di m n-2-yl }am no) phenyl }-S-nmethyl sulfoximide ONH S
HV 1T ~\ N > NN ~H Br OH~HNWR (DVMSO): 9.73 (s, IH, 8.12 (s, IH),
7.91 (d, 211), 7.86 (d, 211), 6.14 (d, 1H), 5.02 (br,1H), 4.09 (m 1H)),
3.97 (s, 111), 3.78 (m 1H), 3.02 (s, 3H@40 1.25 (d, 3H), 1.09 (d, 3H. Ms:
414 (ES). 38 Exanple 1.3) Production of

(RS) - S-(4-({5-bropp- 4- hydr oxy- 1, 2-
di net hyl propyl)a M&Dﬁﬁsgl)n‘i 1961}é%&ﬂ’c@(ﬁhﬁﬂyﬁm;@d%{)h%@échlzf‘]d»@]fﬁ@e a/ H
S/ 1\ HN\

1H), 4.87 (s, 1H), 4.10 (m, 1H), 3.18 (m, 1H), 2.92 (m, 2H), 1.37-1.00 (m, 4H), 1.21 (s,

3H), 1.20 (d, 3H), 1.14 (s, 3H), 0.93 (m, 2H), 0.01 (s, 9H).

MS: 618/620 (100%, ES).

Example 1.6) Production of (RS)-S-{4-({5-bromeo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino] pyrimidin-2-yl}amino)phenyl]-S-cyclopropylsulfoximide

\ Method C

\\ /NH

PO

PN

N N E

: OH
A
H

-

Br

50 mg of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-dimethylpropyDamino]-
- pyrimidin-2-yl}amino)phenyl]-S-cyclopropyl-N-[2-(trimethylsilyl)ethylsulfonyl]-
sulfoximide is dissolved in 1 ml of tetrahydrofuran and mixed with 0.3 ml ofa 1l 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.



IR S

NN "r'H Br OH'HNWR (DVBO: 9.72 (s, 1H), 8. 11 (s 11-1), 7.90 (d, 2H),
7.78 (d, 2H), 6.10 (d, 1H), 4.87 (s, 111, 4.07 (m 11-1), 3.98 (s, 111),
3.01 (s, 311), 1.19 (m 914). Ms: 428 (ES). Exanple 1.4) Production of
(RS)-S-[4-({5-bromo-4-](1R 2R)-2- hydroxy-1 -

met hyl propoxy] pyri m di n-2-yl }am no) phenyl | -S-met hyl sulfoximde G HS /
| HN\ NAN - Br OH 39 1HNWR (DVMBO: 1Q,12 (s, IH), 8.45 (s, IH), 7.92 (d,
2H), 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, 3H), 1.13 (d, 3H). Ms: 415 (ES). Exanple 1.5)

Production of (RS SME I r@l?@ (HHLRH@E; mﬁv%xdlzﬂij 7.74 (d, 2H) 6 10 (51,

di met hyl propyl ) am nol pyrim 2-yl }am noS pheny ]-'S-cyclopropyl - N-[ 2

(trimethyl si iy J&fshyl g4 i.‘?ﬁ%‘nl ﬁw, K Q¥iNg8 D180, 1H)) 1.20-1.00 (m, 4H), 1.20 (s,
3H), 1.19 (d, 3H), 1.15 (s, 3H).

MS: 454/456 (20%, ES).

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

compounds below.

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

(trimethylsilyl)ethylsulfonyljsulfoximide

'"H-NMR (DMSO): 10.33 (s, 1H), 8.23 (s, 1FH), 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 (4, 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).



O-~bHNWN/ N -N,~SCH YN/X~H Br 95 ng (0.32 mol ) of
(R)-3-[(5-brono-2-chl oropyri mdin-4-yl)am no]-2-nmethyl- butan-2-ol is
dissolved in 2 mM of acetonitrile and mxed with 116 ng (0.32 mol) of

(RS) - S- (4- ami nophenyl ) - S-cycl opropyl-N-[2-(trimethylsilyl)ethylsulfonyl]

sul foximde. After 0.08 ml of an approxi mately 4N solution of HCL in

di oxane and 0.08 nl of water are added, 42he mixture is heated in a seal ed
vessel for 16 hours to 75C. The suspension is filtered, and the filtrate is
separ at ed by fla chronmat Q géﬁg 3/ édl chl oronet hane - di chI or onet hanel et hanol
95:5, 15 m/mn). EflﬂBgP?'&Etl (de§3- 51 nmin, contain 50 ny (25% of theory)
of the desired product. 40 'HNWR (DVMSO: 9.91 (s, IH), 8.16 (s,1H), 8.01
(d, 2H, 7.83 (d, 2H), 6.14 (d, 1H), 4.87 (s,1H), 4.10 (m1H, 3.18 (m IH,
2.92 (m 2H), 1.37-1.00 (m 4H), 1.21 (s, 3H), 1.20 (d, 3H), 1.14 (s, 3H),
0.93 (m 21TExarfplé1.8) L roghitiontE (R3}-5-{@A5-biexnéH-[HE)-(2-lipdaroxy-¢,21. 6) Producti on
of (RS)-S-(4-({5-brono-4-((R)-(2-hydroxy-1,2- dinethyl propyl)am no]

pyri ni di n- 2- Jikedtifilpapphm d) pyriidih-2071PiNing ) Hefyll 5L @fclopropylmethyl)-N-[2-

(trimethylsilyl)ethylsuifonyl]sulfoximide

\S‘/
Y 1
\) 0\ N/S\\/\/ \

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

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

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

sulfoximide



Method CO \S~-NH HN~ N/ -Y INNY/7CQ/0OH \ HBr 50 ng of
(RS)-S-[4-({5-bronmo-4-[ (R)-(2-hydroxy-1, 2-di net hyl propyl )am no] -

pyri m di n-2-yl }am no) phenyl ] -S-cycl opropyl -N-[2-(trinmethylsilyl)ethyl sul fony
|]- sulfoximde is dissolved in 1 m of tetrahydrofuran and mxed with 0.3
m of a1 M solution of tetrabutylamoniumfluoride in tetrahydrofuran. The
mxture is stirred for 3 days at 50C and3purified by flash chronatography
(di chl oronet hane - dichl oronet hane/ ethanol 9:1). 10 ng (28% of theory) of
the product is obtained. 41 'H NWR (DVSO . 9.72 (s, 1H), 8.13 (s, 1H), 7.90
(d, 2H), 7.74 (d, 2H), 6.10 (d, 1H), 4.86 Qs N#H), 4.10 (m 1H), 3.95 (s,

1H), 3.16 (m 114), 1.40-1.00 (m 4H), 95( s, H, 1.19 (d, 3H),1.15 (s,
3H). Ms: 454/ 456 (20% ES). Produced ivva | ar to the above-descri bed

process variants are also the conpgu hel ow.
N7 IN z
3 OH
H
Br

'H-NMR (DMSO): 9.73 (s, 1H), 8.13 (s, 1H), 7.92 (4, 2H), 7.75 (d, 2H), 6.10 (d,
) 1H), 4.85 (s, 1H), 4.10 (m, [H), 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-bromeo-4-[(R)-(2-hydroxy-1,2-

dimethylpropyl)amino] pyrimidin-2-yl}amino)phenyl]-S-cyclopentyl-V-|2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

Melting point: 200-201°C.



Exanple 1.7) Production of (RS)-S-[4-({5-brono-4-[(R) -(2-hydroxy-I-

nmet hyl et hyl ) am no] pyri m di n- 2-yl } am no) phenyl ] -S-(cycl opropyl net hyl ) - N-[ 2-
(trimethylsilyl)ethylsul fonyl]sulfoximde O \\ /~Si Oy~NNS HNN NN IY H
Br "HNWR (DMSO): 10.33 (s, 1H), 8.23 (s, 114), 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)j,, 0.86 (m 1H), 0.44 (m 2H), 0.12
(m 2H), 0.01 (s, 9H Ms: 604/606 (100% ES 42 Melting point: 195C
(dec.). Exanple 1.8) Production of

RS) - S-[ 4- -,hwkﬂzgﬂ)c -
(yrl) m dl[ n- (Z{gyl‘?ﬁgﬁlqngh L@?%’ S-( cycisz)gr ﬁ?ﬁn’fﬁ%ﬁﬁ%)@n ool

(trimethylsi hﬂ&@lpﬂﬁﬂhh@ﬁ'&fL}rlﬁl%L%lmlﬂﬁmgﬂe%l]@Mp%lsu“oxuﬂl% |

ra
il

Melting point: 194-196°C.

1.12) Production of (RS)-S-[4-({S-bromo-4-[(R)-{2-hydroxy-1,2-dimethylpropyl)-
amino]pyrimidin-2-yl}amino)phenyl]-$-(2-hydroxyethyl)-V-[2-(trimethylsilyl)-

ethylsulfonyl}sulfoximide

) v
0\\8/,%},3-}0
HN : OH

as



_H/X\ Br HNWR (DMSO): 9.93 (s, 1H), 8.16 (s,1H), 8.02 (d, 2H), 7.83
"2H), 6.14 (d, 11-1), 4.87 (s,1H), 4.10 (m 11-1), 3.64 (d, 2H), 2.96
2H), 1.21 (s, 3H, 1.20 (d, 3H, 1.15 (s, 3H), 0.98 (m 2H), 0.87 (m
0.46 (m 2H), 0.13 (m 2H), 0.02 (s,

Exanple 1.9) Production of (RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-

di met hyl propyl ) am no] pyrim di n-2-yl }am ng@) phenyl J-S-(cycl opropyl rret hyl )
sulfoximde 43 0SS NH HNNZ/ N YN /OH H/X\ Br 1HNW (DVMSO: 9.73
(s, 1H), 8.13 (s,1H), 7.92 (d, 2H), 7.75(d 2H), 6.10 (d, 11-1), 4.85 (s,
1H), 4.10 (m 1HA sduBén 65200%g .55 BnRY (ARSPEN4-akiRPhésl)-8¢)- 1.19 (d, 3H),
1.14 (s, 311), 0.87 (m 1IH), Ogg?? (m 2H, 0)28% li?(%H)I%’)E%zlgﬁrrple 1.10)

E]r og;ﬂ |m 03| (gﬁ gQW%mE%}ﬁ% gﬁgﬁgﬁﬁgﬁ%%@%%&éﬁ]g{}{%ﬁfﬁ%% 2! OF ARIJHHRY 2AY ! ) ami n
(trimethylsig¥lhrhuted ¥ LY WithS47 QK69 A8 sotution of HClin dioxane. 198 mg (0.67

mmol) of (R)-3-{(5-bromo-2-chloropyrimidin-4-yl)amino]-2-methyl-butan-2-ol in 1.5 ml

Y
(d,
(m
1H), 9H). MB: 632/ 634 (40% ES).

of acetonifrile is added, and the batch is stirred for 20 hours at 80°C. The solvent is
removed, and the remaining residue is purified by chromatography (DCM/EtOH 9 : 1).
148 mg (0.24 mmol, correspanding to 44% of theory) of the product is obtained.

™ "H-NMR (DMSO0): 10.21 (s, 1H), 8.21 (s, 1H), 7.97 (m, 2H), 7.85 (m, 2H), 6.42
(d, 1H), 4.10 (m, 1H), 3.80 (m, 2H), 3.70 (m, 2H), 2.95 (m, 2H), 1.20 (m, 9H), 0.96 (m,

2H), 0.03 (s, SH).

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

sulfoximide

\\//

pas

'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).



0S Oi SINHN, b~/ N" N ~/OH Nj/xX\ IYH Br Mlting point:
200-201 C. 44 Exanple 1.11) Production of

(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2- dinethyl propyl ) am noj
pyri m di n-2-yl1}am no) phenyl ] -S-cycl opentyl sulfoximde O \ ,~NH HN/ '\ b
NN 11 N~/OHd Br /XA Mlting point:4éL94-196C.
The diastereomer mixture that is obtained is cleaved into pure diastereomers by
means of preparatory HPLC.
Column: Chiralpak AD 20
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)-N-|2-

(trimethylsilyl)ethylsulfonyl]sulfoximide



1.12) Production of

(RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1, 2-di net hyl propy I)

am no] pyri m di n-2-yl }am no) phenyl ] - S- (2- bydroxyethyl)-N-[2-(trinmethylsilyl)-
et hyl sul fonyl] sulfoximde 011TO SO HNI / OH NN NOH I HN Br 45 A
solution of 200 ng (0.55 nmmol) of (RS)-S-(4-am nophenyl)-S-(2

hydr oxyet hyl )-N-[2-(trinmethyl silyl)ethyl $dl fonyl]sulfoximde in 2 m of
acetonitrile and 0.5 m of water is mxed with 0.17 m of a 4N solution of

HCl i n di oxane.

(R)- 311 (5 br omo- 2FENVER B3P BTat G- oy 828 ey150. i R
of acetonitrile is added, and the batch is stirred for hours at 80C. The
solvent is GdehH};écB(and%r@@@né&ﬁ:%@@smué%édéﬁ)iHb&i YD h?Dwat ogr aphy
(DCMEtOH 9: 1). 148 ng (0.24 nmmol, corresp(nding to 44% of theory) of the
product is obfRd@dds, SHE NVR (DMSO): 10.21 (s, 1H), 8.21 (s, IH), 7.97 (m
2H), 7.85 (m 2H), 6.42 (d, 1H, 4.10 (m 1H), 3.80 (m 2H), 3.70 (m 2H),
2.95 (m 2H), 1.20 (m 9H), 0.96 (m 2H), 0.03 (s, 9H).

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

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

"/

'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



Exanpl e 1.13) Production of (RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-
di met hyl propyl ) am no] pyri m di n-2-yl }am no) phenyl ] - S- (2- hydr oxyet hyl ) -
sulfoximde ONH ~ HN/ ~CH N ;~kNOH HBr 1HNWR (DVMBO: 9.75 (s,

8.13 (s,
(m 2H),

1H, 7.91 (in, 2H), 7.75 (m2H), 6.12 (d, | H, 4.85 (m 2H)
3.65 (m 2H), 3.23 (m 2H), 1.17 (m 9H). 46 The di astereoner

1H),
4. 11

m xture that is obtained is cleaved into4Bure diastereomers by means of
preparatory HPLC. Columm: Chiral pak AD 2011 Length x ID: 250 x 60 mm

El uant s:

Hexane/ et hanol 70

.Flow. 80 m/mn Detector: UV 300 nu }

3
Tenper at ure: Roorfi®¥nper at dP %in min: 23.41; Diastereoner | (Exanple

1. 14)

Gradient: Isocratic 50% C

Detector: UV 300 nm

Temperature: Room temperature

RT inmin:  13.1; Diastereomer 1 (Example 1.18)

18.9; Diastereomer 2 (Example 1.19)

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

(trimethylsilyl)ethylsulfonyl]sulfoximide

Br /\Of

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.



54.16; D astereoner 2 (Exanple 1.15) 1.16) Production of (RS)-S-[4-({
5-Brono-4-[ (1R 2R) - (2- hydr oxy-1 -net hyl - propyl)am no] pyri mdin-2

yl }am no) phenyl ] - S- (2- hydr oxyet hyl ) - N--[ 2-

(trimethylsilyl)ethylsul fonyl]sulfoximde Si-.... ~ONI1/ o HNJ OH N' N 1-6
Br 0 H47 1H NWR (DMSO: 10.53 (s, 1H) 8. 28 (s, 1H), 7.95 (m 2H), 7.88
(m 2H), 6.86 (d, I H, 4.13 (m IN), 9 m 5H), 2.90 (m 2H), 1.25 (d,
3H), 1.11 (d, 3H), 0.93 (m 2H), 0.03 (s 1.17) Production of
(RS)-S-[4-({ 5-brono-4- [(1R 2R) - ( 2- hydr oxy- I-n'eth | -

T TR R R A 0,
(m21-1), 7. feiBbH9 : 10 116'mET0.18 mmol, corresponding to 32% of theory) of the product
is obtained.
'H-NMR (DMSO): 10.31 (s, 1H), 8.45 (s, 1), 7.99 (m, 2H), 7.83 (m, 2H), 5.25
(m, TH), 4.93 (m, 2H), 3.75 (m, SH), 2.90 (m, 2H), 1.32 (4, 3H), 1.13 (d, 3H), 0.93 (m,
2H), 0.05 (s, 9H).

MS: 609 (ES).

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

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

\\//

UI

N\N

Sy

Column: Kromasil C8 5p

Length xID: 125 x 20 mm

Eluants: A:H,0 +0.1% NHs, B: ACN
Flow: 15 ml/min

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

Detector: UV 300 nm



IH, 5.02 (d, 1H), 4.85 (tr, IH, 4.10 (m 2H), 3.78 (m IH, 3.62 (m 2H),
3.22 (m 2H, 1.23 (d, 3H), 1.08 (d, 3H). M. 444 (ES). The di astereoner
m xture that is obtained is cleaved into the pure diastereonmers by neans of
preparatory HPLC. Colum: Chiralpak ADH5 Length x ID: 250 x 20 mm
El uants: A: Hexane, C. Ethanol 48 Flow 10 ml/mn Gadient: Isocratic 50%C
Detector: UV 300 nm Tenperature: Roomtéfiperature RT in mn: 13.1;
D astereoner 1 (Exanple 1.18) 18.9; D astereoner 2 (Exanple 1.19) 1.20)
Production of (RS)-S-[4-({5-brono-4-[(1R, 2R)-2-hydr oxy- 1- nmet hyl - propoxy]
pyri mdi n-2-yl } akrmesygierenRoongempenaipde r oxyet hyl ) - N-- [ 2-
(trimethylsilyl)ethylsulfonyl]sulfoximde O\iN/7 0 ~SHNI / OH N ~N
RT inmin: 10.9
'H-NMR (DMSO): 10.10 (s, 1H), 8.42 (s, 1H), 7.88 (m, 2H), 7.77 (m, 2H), 5.23
(m, 1H), 4.88 (d, 1H), 4.85 (tr, 1H), 4.18 (s, 1H), 3.84 (m, 1H), 3.63 (m, 2H), 3.22 (m,
2H), 1.28 (d, 3H), 1.14 (d, 3H).

MS: 445 (ES).

D 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 Jamino}-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 HCI in dioxane, and the batch is refluxed overnight. The solvent is drawn
off, and the remaining residue is purified by chromatography (DCM/EtOH 9 : 1). 37 mg

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



O Br OH A solution of 205 ng (0.56 mml) of (RS)-S-(4-am nophenyl)-S-(2-
hydr oxyet hyl )-N-[2-(trinmethyl silyl)ethylsul fonyl]sulfoximde in 2 m of
acetonitrile is mxed with 0.15 m of a 4N solution of HO in dioxane. 175
ng (0.62 mmol) of (2R, 3R)- 3-[(5-brono-2-chl oropyri m di n-4-yl)oxy] - but an- 2- ol
in 2 mM of acetonitrile is added, and the batch is stirred for 24 hours at
70C. Then, it is stirred for another 24 hburs at 85C. 49 The solvent is
renoved, and the remaining residue is purified by chromat ography (DCM Et OH
9: 1). 110 my (0.18 mml corre ondln to 32% of theory)l of the roduct is
obt al ned.  H NVR AT q£< WD, 3575 (@, 1D, 608 (L1110} 7.69 (wol iy 431y, 7. 83
(m 2H), 5.25 (mll—|),493m H, 3.75 (m 5H), 2.90 (m 2H), 1.32 (d,
3H), 1.13 (dm,2H), 6.0 @8 1Hn4.826, IHJ) 030 (=, 19HR.06NE, 1E0B.G3ES)3H)1 128 Xm,
Production of (RS)-S-[4-({5-brono-4-[(IR, 2R)-2-hydroxy-I -net hyl -
propoxy] pyrigH)di n- 2-yl ) am no) phenyl ] -S-(2-hydroxyet hyl )sul foximde O~ NH
HN Q 10H N''\ N Br OH Colum: Kromasil C8 5p.

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
j sulfoximide

O, NH

A
/
=
i

'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, LH), 3.87 (s, 3H), 3.15 (s, 3H),
1.15 (m, 9H).

MS: 458 (ES).



Length x ID 125 x 20 nm Eluants: A: H2O + 0.1 % NH3, B: ACN Flow 15 nWnn
G adi ent: 24->38%8(10')->95(1') Detector: UV 300 rim50 Tenperature: Room
tenperature RT in mn: 10.9 1HNWR (DVSO): 10.10 (s, 11-1), 8.42 (s, 1H),
7.88 (m 2H), 7.77 (m 2H, 5.23 (m 1H), 4.88 (d, 1H), 4.85 (tr, 1H), 4.18
(s, IH, 3.84 (m 1H, 3.63 (m 2H), 3.22 (m 2H), 1.28 (d, 3H),1.14 (d,
3H). MB: 445 (ES). Exanple 1.22) Productid@n of

(RS)-S-[3-({5-brono-4- [(R) (2- hydr oxy- 1, 2 di rrethyl propyl)am' no] pyri mdin-2
yl } am no) phenyl ] - S- net sul f oxi m de N" " NH Br OH 127
my (0. 43 nmof3amkpleR)24). l%/reéuﬂm (Mf[éw(bqumm[ﬁl&z{i) Jdrey-b-

nmet hyl -butan-2-ol in | m of acetonitrile is added to 74 ng (0.43 nmol) of
(RS)-S-(3- &ﬁbﬂh?lﬁi&ﬂb’iy)]pﬁuﬁﬁhh—}ll-ylMﬁﬁ)’«-&%dﬁotﬂ:h@nﬁ]-(ﬁ—m@fhyﬁﬂﬂfoﬁﬁhide| le. It

is mxed with 0.1
\//
KI\

Nl \N .
D K(ko :
Br /\cg

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-yl)oxy]-butan-2-ol
in 10 ml of acetonitrile are mixed with 0.28 ml of a 4N solution of HC] 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 §: 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, LH), 3.15 (s, 3H), 1.25 (m,
3H), 1.10 (m, 3H).

MS: 445 (ES).



4N sol ution of HCl in dioxane, and the batch is refluxed overnight. The
solvent is drawn off, and the remaining residue is purified by

chromat ography (DCMEtCOH 9 : 1). 37 ng (0.09 muol, corresponding to 20% of
theory) of the product is obtained. 51 '"H NWR (DMSO): 9.65 (s, 1H), 8.75
(m 1H), 8.08 (s, IH, 7.64 (m 1H, 7.42 (m 2H), 6.04 (m IH, 4.82 (br,
1H, 4.20 (m IH, 4.06 (m 1H), 3.03 (s, 3H), 1.18 (m 9H). Ms 428(ES)
Exanpl e 1.23) Production of (RS) S-[ 4- ({§-br0n0 4-[ (R) - (2- hydroxy-1, 2-

di et hyl propyl ) am no] pyri m di n-2 yl } am no) - 2- net hoxyphenyl ] - S- net hyl

TH), 5. 02 ( stepmaple 1A branetior &’%Fgwbiwo%@lﬁié Fiﬁf}"l";gl o (s, ' 1h.

4.19 (m 1H), 4.06 (m 111), 3.87 (s, 3H), 3.15 (s, 3H, 1.15 (m 9H) . M
458 (ES). 5ZmE$YEP‘mDﬂ)&mﬁwjpﬁmmmm}amm)-z-methoxyphenyl]—S—methyl
(RS)-S-[4-({5-brom-4-[(1R 2R)-2-hydroxy-1I -

sulfoximide

\\//
@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 20p

Length x ID: 250 x 60 mm

Eluants: A = Hexane, B = ethanol

Flow: 80 ml/min

Gradient: Isocratic 50% B

Detector: Uv 280 nm



met hyl propoxy] pyrim di n-2-yl }am no) - 2- net hoxyphenyl ] - S- net hyl sul f oxi ni de 0
NH ~S HN\ O~ N \-NY, 0 Br 220 ng (1.1 mmwol) of

(RS) - S-(4- am no- 2- met hoxyphenyl ) - S-net hyl sul foximde and 280 ng (1.0 mmol)
of (2R, 3R)-3-[(5-brono-2-chloropyrimdin-4-yl)oxy]-butan-2-01 in 10 m of
acetonitrile are mxed with 0.28 ml of a 4N solution of HCl in dioxane and
stirred under reflux overnight. It is mxed with 1 m of a solution of

n- but anol / met hanol (9:1) and stirred und¥t reflux for another 5 days. The
batch is concentrated by evaporation, and the residue is purified by

chr omat ogr aphy ( et hanol ,8: .36 g (0.1 mmol, corresponding to 8% of
t heory) of the pr 8@3?&%3 O%f»tgpﬁ%‘gpm%g_ °NVR (DVBO): 9.81 (s, 1H), 8.32 (m

2H), 7.71 (m IH, 7.18 (m 5.25 (m 12-1), 4.95 (br, 1H), 4.18 (m
IH), 3.91 (s, 3H RTanggn(mZQLﬁ) [ﬁ@tei@n(%l@ﬁmpi 28) (m 3H), 1.10 (m 314).
M5: 445 (ES). 53 Exanple 1.25) Production of

(RS)-S-[4-({5-brono-4- [(IRM,-DESWQ-(EXWEH% ro
pyl ) am noj pyri m di n-2-yl } am no)-2-m et boxyphenyl J-S-net hyl sul foxi m de

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

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

j \\ //

@f\

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

MS: 428 (ES)

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

Lengthx ID: 250 x 4.6 mm



ONH / yYSHN\ O N \NH Br OH'HNW (DVSO: 9.37 (s, 11-1), 8.43 (m
IH), 802 (s, 11-1), 7.70 (m 1H), 7.14 (m 111), 5.98 (d, 1H), 5.01 (d,
1H), 4.20 (m 111), 4.07 (s, 114), 3.87 (s, 3H), 3.75 (m 1H, 3.14 (s,
3H), 1.15 (d, 3H),1.07 (d, 3H . Ms: 444 (ES). The diastereonmer m xture that
I's obtained is cleaved into pure diastereoners by neans of preparatory
HPLC. Columm: Chiral pak AD 201A Length x55 D: 250 x 60 nm Eluants: A =
Hexane, B = ethanol Flow. 80 m/mn Gadient: Isocratic 50% B Detector: W
280 nm 54 Tenperature: Roomtenperature RT in mn: 20.3; Diastereoner |

(Exanpl e 1.26) 3BlugatsDi ast&rddnepe.B TEkampl 4/4.1%HEA
Flow: 15 mi/min

Gradient: Isocratic 15% B

Detector: UV 300 nm

Temperature: Room temperature

RT inmin:  25.45; Diasterecomer 1 (Example 1.29)

29.32; Diastereomer 2 (Example 1.30)

“4‘
J
Example 1.31) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-
dimethylpropyl)amino] pyrimidin-2-yl}aminoe)phenyl]-NV-(ethoxycarbonyl)-
S-methyl sulfoximide
O——/
\\//
U :
Nl \ N z
k)/j\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 m! of acetonitrile are mixed with 0.52 ml of water



Exanpl e 1.28) Production of (RS)-S-[4-({5-bronmo-4-[(1R 2R)-(2-hydroxy-I -

nmet hyl propyl ) am no] pyri m di n-2-yl} am no) phenyl]-N, S-di net hyl -sul foximde 0

N ~S HN N

\ NN Yi H_ B "HNWR (DMBO: 9.73 (s, IH), 8.11 (s, 1H),

7.96

(m 2H, 7.65 (m 2H), 6.14 (d, 11-1), 5.01 (d, IH, 4.10 (m IH, 3.79 (m
IH, 3.05 (s, 3H), 2.46 (s, 3H), 1.25 (d, 3H), } 1.12 (d, 3H). Ms: 428 (ES)
The di astereonmer mxture that is obtainegg s cleaved into the pure

di astereonmers by neans of preparatory HPLC. Col umm: Chiral pak AD-H 5
Length x ID: 250 x 4.6 mm 55 Eluants: A = Hexane, B = Ethanol A/ 0.1% DEA
Fl ow. 15 i /arid(.52 sdioEadN sbktion af HC! insdiesne. The batch is stirred for 24 hours at 60°C

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

'H-NMR (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-({S-bromo-4-[(1R,2R)-(2-hydroxy-1-
methylpropyl)amino]pyrimidin-2-yl} amino)phenyl}-/V-(ethoxycarbonyl)-

S-methyl sulfoximide

o/
NV -<

S\ @]
1
N' SN -
; OH
H%\N/\:/
H =
Br =

'H-NMR (DMSO): 9.88 (s, 1H), 8.13 (s, 1H), 7.98 (n, 2H), 7.79 (m, 2H), 6.18 (d,
1H), 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).



Detector: W300 nm Tenperature: Roomtenperature RT in mn: 25.45;

D astereoner | (Exanple 1.29) 29.32; Diastereoner 2 (Exanple 1.30) Exanple
1.31) Production of (RS)-S-[4-({5-bronp-4-[(R)-(2-hydroxy-1, 2-

di et hyl propyl ) am no} pyri m di n- 2-yl } am no) phenyl | - N- (et hoxycar bonyl ) -
S-nmethyl sulfoximde OAS/ \O HN\ W N/ HBr OH 600 ng (2.48 nmol) of
(RS) - S- (4- am nophenyl ) - N- (et hoxycar bony1)5%S- net hyl sul f oxi m de and 610 ng
(2.07 mol) of (R)-3-[(5-brono-2-chl oropyrirn'din 4-

yl ) am noj - 2- net hyl - but an-2-ol in 8 of acetonitrile are mxed with 0.52 mnl
of water 56 F—émpdﬁ 533nProghuction pf %%ﬂh{%KS@romﬂ-ﬂﬂlem)x&hﬁdmmd -batch is
stirred for 24 hours at 60C and then concentrated by evaporation. The
remai ni ng r e¢methoxymethyhpfapyt] aimino}piwimidingylipphino [fhehy B\ etBoxy2arbotigh- ny
(1 30 nmmol, corresponding to 53% of theory) of the product is obtained.

"H NVR ( DVBOS-etlfd shffofifidd 14), 8.20 (s, 1H), 7.97 (m 2H), 7.85 (m 2H),
6.39 (d, 1H), 4.10 (in, 1H, 3.91 (m 2H), 3.30 (s, 314), 1.10 (m 12H).

0_/

\\ //

UW

N\N /\

s

'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)-§-{4-[(5-bromo-4-{[(1R,2R)-2-hydroxy-1-
(methoxymethyl)propyljamino} pyrimidin-2-yl)amino] phenyl}-N-(ethoxycarbenyl)-

S-methyl sulfoximide



Exanpl e 1.32) Production of (RS)-S-[4-({5-bronmo-4-[(1R, 2R)-(2-hydroxy-I -
nmet byl propyl ) am no] pyri m di n- 2-yl }am no) phenyl } - N- (et hoxycar bonyl ) - S-net hyl
sulfoximde /08 O SANN-CEOHN\ J'’kN= iNj~/OH INH H Br = 1H NW
(DVBO): 9.88 (s, 114), 8.13 (s, 11-1), 7.98 (m 2H), 7.79 (m 2H), 6.18 (d,
1H), 5.01 (d, IH,4.10 (m 1H), 3.90 (g, 2H), 3.78 (m 1H), 3.41 (s, 3H),
1.21 (d, 3H, 1.08 (m 6H). 57 Exanple 1.33) Production of

(RS)- S (4-[(5-hrono-4-{[ (1R 2R) - 2- hydr oxy3% - (net hoxymet hyl ) propyl ]

am no} pyri m di n-2-yl ) am no] phenyl } - N- (et hoxycar bonyl )- S-et hyl sul foxim de

SAN HN \
0_/

\\//
Q )
N \N / ~

Br

T

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

1.10 (m, 6H).

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

S-ethyl sulfoximide

0_/

U\ T

N\N

Br



INlL I IN!'O ,~/OH YI NH H Br = 1HNWR (DVSO): 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 114),
4.00 (m IH), 3.89 (m 2H), 3.50 (m 4H), 3.28 (s, 3H), 1.08 (m 9H).
Exanpl e 1.34) Production of (RS)-S-{4-[(5-bronmo-4-{[ (IR 2R)-2-hydroxy-I -
(et hoxynet hyl ) propyl ] am no} pyrimdin-2-yl)am no] phenyl}-N(etboxycarbo
nyl)- S-methyl sulfoximde 58 & 5~ o HNsy ~~IN'" \'"N~~~I~N 10~ N H Br
"H-NWR (DVBO): 9.91 (s, 111), 8.17 (s, 111), 7.95 (m 214), 7.78 (m 2H),
6.08 (d,

'H-NMR (DMSO): 9.89 (s, 1H), 8.14 (s, 1H), 7.99 (m, 2H), 7.72 (m, 2H), 6.13 (4,

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

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

S-ethyl sulfoximide

.
L

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

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



1H), 5.13 (m 1H), 4.20 (m 1H, 3.95 (m 3H), 3.48 (m 2H), 3.40 (s, 3H),
3.27 (s, 3H, 1.10 (m 6H). Exanple 1.35) 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 ] - N- (et hoxycar bonyl ) -
S-ethyl sulfoximde O0--/ OSN~ HN~ N IN/X\ YH Br 59 'H NWVR (DVSO):
9.89 (s, IH), 8.14 (s,1H), 7.99 (m 2H), 7.72 (m 2H), 6.13 (d, IH, 4.84
(s, 1H, 4.09 (m 1H), 3.90 (m214),3.54 ¢4, 2H), 1.15 (m 15H). Exanple
1.36) Production of (RS)-S-[4- ({5 bronmo- 4-[ (1R, 2R) - ( 2- hydr oxy- | -

met hyl propyl ) am no] pyri m di n-2-yl }am no) pheny et hox car bonyl )- S-ethyl
sul f oxi mi de 3!33 P é 7) Produgtip of %RS)-S-‘) F{S-bromo-4-[($l) (2-hydroxy-1,2

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

N-(ethoxycarbonyl)-S-methyl sulfoximide

0
\\// o
@
HN
\) Nl ‘\ N .
YJ‘\ ; OH
N
K
Br

'"H-NMR (DMSO): 9.98 (s, 1H), 8.18 (s, 1H), 7.75 (m, 3H), 6.22 (d, 1H), 4.05 (m,
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-({5-bromo-4-[(1R,2R)-(2-hydroxy-1-
methylpropyl)amino]pyrimidin-2-yl}amino)-2-methylphenyl]-

) N-(ethoxycarbonyl)-S-methyl sulfoximide



INN" -N | /J j~/OH NIYH Br =} "HNW (DVMSO: 9.92 (s, 1H), 8.13 (s,
111), 7.97 (m2H, 7.72 (m 211), 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), 60 Exanple 1.37)
Production of (RS)-S-[4-({5-bronmo-4-[(R)-(2-hydroxy-1, 2-

di et hyl propyl ) am no] pyri mi di n-2-yl} am no) - 2- et hyl phenyl ] -

N- (et hoxycarbonyl )-S-nethyl sulfoximde @ 04 S / I \ HNN'KNOH IYH
/ X\ Br

'H-NMR (DMSO0): 9.88 (s, 1H), 8.13 (s, 1H), 7.79 (m, 3H), 6.33 (d, 1H),4.04 (m,

1H), 3.90 (q, 2H), 3.82 (m, 1H), 3.30 (s, 3H), 2.62 (s, 3H), 1.22 (d, 3H), 1.08 (m, 6H).

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

S-ethyl sulfoximide

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

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

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



"HNWVR (DMSO): 9.98 (s, 1H), 8.18 (s, 1H, 7.75 (m 3H), 6.22 (d, 1H), 4.05
(m IH, 3.88 (q, 2H), 3.39 (s, 3H, 2.57 (s, 3H, 1.15 (m 12H). Ms: 514
(ES). Exanple 1.38) Production of

(RS)-S-[4-({5-brono-4-[ (1R, 2R) - (2- hydroxy-I- nethyl propyl ) am no]
pyri m di n-2-yl }am no) - 2- et hyl phenyl ] - N—(et hoxycar bonyl ) - S- net hyl
sulfoximde O O JN\ S O0---\ Is HN N ~H~ Br OH 61 'H NWR (DVSO) :
9.88 (s, 1H, 8.13 (s, 11-1), 7.79 (m 31- @% 6.33 (d, 1H,4.04 (m 111),
3.90 (q, 214), 3.82 (m 111), 3. 30 (s 3H), 2.62 (s, 3H), 1.22 (d, 3H), 1.08

(RS - S - ( { S0Pl F0) PredhBEpE of BN (s Promert 1R3BSRV i di n- 2-y1)

am no henyl N- (et hoxycar bo S-ethyl sulfoximde O.l o S// 0
)P y ]methgrlpropox%]pyn r:1¥n-5—yl}amuno)phenyl]--N-(ethoxycar‘l;ionyl)-

S-methyl sulfoximide

~
HN
A J\
) Nl i, N =
H OH
%O/\/
Br z

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

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

Method D
- Examples 1.41/1.42) Preduction 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)



'~ HN\ NN | OH OSr =128 ng (0.51 mml) of

(RS) - S- (4- am nophenyl ) - N- (et hoxycar bonyl ) S-ethyl sul foximde and 150 ny
(0.53 mol ) of (2R, 3R)-3-[(5-brono-2-chloropyrimdin- 4-yl)oxy]-butan-2-ol
in 2 m of acetonitrile are mxed with 0.12 ml of a 4N solution of HO in
di oxane. The batch is stirred for 2 days at 60C. The solvent is renoved, and
the residue is purified by chromatograpleg (DCMEtOH 95 : 5). 43 ng (0.09
mol , corresponding to 17% of theory) of the product is obtained. 1H NWR
(DVBO): 10.28 (s, 11-1), 8.45 (s, 11-1), 7.99 (m 2H), 7.78 (in, 2H), 5.22

(in, 1H), 4.91 (d, 1H), 3.88 (m 3H), 3.53 (‘é&/f , 1.30 (d, 3H),1.10 (m
9H). 62 Exanple 1.40) Production of S
(RS)-S-(4-({5-brono-4-[ (1R, 2R) - 2- hydro met\hyl pr opoxy]
pyri m di n-2-yl }am no) phenyl ] - N- (et hoxyq dl nyl)- S-nethyl sulfoximde Gs
%WWNi S~ O HN
Nl NN =
N
H
Br OH
3 1.65 g (3.30 mumol) of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1,2-

dimethylpropyl)aminoJpyrimidin-2-yl }amino)phenyl]-N-(ethoxycarbony!)-
S-methyl sulfoximide in 6.5 ml of ethanol is mixed with 19.1 m1 (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. Itis
extracted with ethyl acetate, and the combined organic phases are dried (Na;SO,), filtered
and concentrated by evaporation. The remaining residue is purified by chromatography
(DCM/EtOH 9 : 1). 0.95 g (2.22 mmol, corresponding to 67% of theory) of the product
is obtained.

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

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

Column: Chiralpak OJ 20p

Length x ID: 290 x 50.8 mm

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



HN\ N\ NOH Br = "HNW (DVMBO): 10.24 (s, 1H), 8.45 (s, 1H), 7.97 (m
2H), 7.85 (m 2H), 5.22 (m 1H), 4.91 (d, 1H), 3.90 (m 3H), 3.43 (s,
3H),1.30 (d, 3H), 1.11 (m 6H). Method D Exanples 1.41/1.42) Production and
separation into the diastereomers of (RS)-S-[4- ({

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

yl }am no) phenyl ] -S-net hyl sulfoxi mde (Exgple 1.3) 63 0 NH \\ // HN ~ N~N
~Ny HBr OH1.65 g (3.30 mmvol) of

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

di met hyl propyl ) anFlee}: pyri m &0 mi/grityl } am no) phenyl ] - N- (et hoxycar bonyl )
S-nmethyl sulfoximde in 6.5 n] of ethanol is mxed wwth 19.1 m (6.69 nmol)
of a 0.35 nolar geddidriton ofsof¥agEisek® et hanol and stirred under reflux for 5
hours. The batch is stirred overnight at roomtenperature and then added to

a saturated NaCl pRlabiob-On. 1% 409 nm

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

37.1; Diastereomer 2 (Example 1.42)
) Similarly produced are:
Examples 1.43/1.44) Production and separation into the diastereomers of (RS)-S-[4-

({5-bromo-4-[(1R,2R)-(2-hydroxy-1-methylpropyl)amino}pyrimidin-2-

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

. O\\//NH

S
HN
/
NI Y z
lYLN/\[/
H
Br OH

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

Method A.



extracted with ethyl acetate, and the conbi ned organi c phases are dried
(Na2SO™4), filtered and concentrated by evaporation. The remaini ng residue
is purified by chromatography (DCMEtOH 9 : 1). 0.95 g (2.22 nmol,
corresponding to 67% of theory) of the product is obtained. The anal yti cal
data are simlar to those of Exanple 1.3 from Process Variant 1, Method A
The di astereoner mxture is cleaved intogshe diastereoners by neans of
preparatory |-1PLC. Colum: Chiralpak Q3 20g Length x ID: 290 x 50.8 mm
El uants: A = Hexane + 0.1% DEA, B = ethanol 64 Flow 80 m/mn Gadient:

| socratic 15% B Dt dissteareominmiz00e ismleaVedinty the diasterdeoem byempasafure RT in
mn: 29.4; D astereoner 1 (Exanple 1.41) 37.1; D astereoner 2 (Exanple
1.42) Sim | gepatatoryoHRLEd are: Exanples 1.43/1.44) Production and separation
into the diastereoners of (RS) S-[ 4-

({5-bromo-4-[ (1R 2- yIpropyI)amno]pyrlmdln 2- yl)
am no) phenyl ] - S- rréét )ﬁﬂ% suI fOXI nqa!clie (Exanple 1.2)

Length x ID: 290 x 50.8 mm

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

Flow: 80 ml/min

Gradient: Isocratic 15% B

Detector: UV 280 nm

R

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

sulfoximide

\\ //

J@f\
HN



\'// H 5/ 1 HN\ W N YH8r OH The analytical data are simlar to those
of Exanple 1.2 from Process Variant 1, Method A 65 The di astereoner

m xture is cleaved into the diastereoners by nmeans of preparatory HPLC
Colum: Chiralpak QJ 20 Length x ID: 290 x 50.8 nm Eluants: A = Hexane +
0.1 %DEA, B = ethanol Flow 80 M/mn Gadient: Isocratic 15%B |
Detector: UV 280 nm Tenperature: Roomtéfperature RT in nin: 44.6;

D astereoner 1 (Exanple 1.43) 57.3; Diastereoner 2 (Exanple 1.44) Exanple

1.45) Production of (RS)-S-{4-](5-bromo-4-{[ (1R 2R) - 2- hydroxy- 1-
) Production Qf  NROMSO}: 77 8% 14 &2 a2l YR 3, 6.05 ,
1H), 5.12 (br, 1H), 4.20 (m, 1H), 3.98 (m, 2H), 3.49 (m, 2H), 3.29 (s, 3H), 3.02 (s, 3H),

1.19 (d, 3H).

The diastereomer mixture is cleaved into the diastereomers by means of

preparatory HPLC:
Column: Chiralcel OJ 20p
D Lengthx ID: 290 x 50.8 mm
| Eluants: Hexane/ethanol 80 : 20
Flow: 80.0 m/min

Detector: UV 300 nm
Temperature: Room temperature
RT in min:  47.55 : Diastereomer 1 (Example 1.46)

61.02 : Diastereomer 2 (Example 1.47)

~ Example 1.48) Production of (RS)-S-{4-[(5-bromo-4-{[(1R,2R)-2-hydroxy-1-
(methoxymethyl)-propyl]amino} pyrimidin-2-yl)amino]phenyl}-S-ethyl sulfoximide

O_ NH
A\



(et hoxymet hyl ) -propyl] amn o} pyrimdin-2-yl)anmno j ph enyl}-S-nethyl
sulfoximde O NH SHN\ N "N NBr =66 1HNW (DVSO: 9.77 (s, IH),
8.14 (s, IH, 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 (m 2H), 3.29 (s, 3H, 3.02 (s, 3H, 1.19 (d,
3H). The diastereoner m xture is cleaved into the diastereoners by neans of
preparatory HPLC. Columm: Chiralcel Q) 20.x Length x ID 290 x 50.8 mm

El uants: Hexane/ ethanol 80 : 20 Flow 80% m ./nin Detector: W300 nm
Tenperature: Roomtenperature RT in mn: 47.55: Diastereoner 1 (Exanple

1.46) 61.02: D aste(RRRSMSc)TAR! fit 538, 10), 7.94 (m, 2H), 7.70 (m, 2H), 6.05 (4,

1H), 5.11 d, 1H), 4.19 (m, 1H), 3.97 (m, 2H), 3.50 (m, 2H), 3.30 (s, 3H), 3.05 (q, 2H),

1.07 (m, 6H).

The diastereomer mixture is cleaved into the diastereomers by means of

preparatory HPLC:
Column: Chiralcel OJ 20p
D Lengthx ID: 290 x 50.8 mm
Eluants: Hexane : ethanol 80 : 20
Flow: 80 ml/min

Detector: UV 300 nm
Temperature: Room temperature
RT in min: 45.5 : Diastereomer 1 (Example 1.49)

53.1 : Diastereomer 2 (Example 1.50)



Exanpl e 1.48) Production of (RS)- S {4-[(5-brono-4-{[(1R 2R)-2-hydroxy-1 -
(met hoxynet hyl ) - propyl } am no} pyrirnidi n-2-yl)am no] phenyl } - S- et hyl
sulfoximde O NHHNHN\ N\-N/ Nj/OH HBr =67 "HNW (DVWO: 9.78 (s,

IM 8.14 (s, 11-1), 7.94 (m 2H), 7.70 (m 2H), 6.05 (d, 1H), 5.11 (d, 1H),

4.19 (m 1H), 3.97 (m 2H), 3.50 (m 2H), 3.30 (s, 3H), 3.05 (q, 2H), 1.07
(m 6H). The diastereoner m xture is cleaved into the diastereoners by neans
of preparatory HPLC. Colum: Chiralcel & 20 s Length x ID: 290 x 50.8 mm
El uants: Hexane : et hanol 80 : 20 Flow. 80 ml/mn Detector: UV 300 rim

Tenper at ure: _Roo erature RT_ | tereoner 1 (Exanple
1. ZB) 53 1- Eppmp eelr‘ odzlctlg(g -ryl%g%mmo-ﬂ(ﬁ 2?{)-(2 hydroxyg P
1-methylpropyl)amino]pyrimidin-2-yl} amino)phenyl]-S-ethyl sulfoximide

\\ //

OW

z
/
Z

'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.

\_-"‘

LengthxID: 250x50.8 mm

Eluants: A: Hexane + 0.1% DEA,; B: Ethanol
Flow: 80 ml/min
QGradient: Isocratic 15% B

Detector: UV 300 nm
Temperature: Room temperature

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



) 68 Exanple 1.51) Production of (RS)-S-(4-({5-brono-4-[(1R 2R)-(2-hydroxy-

1- met hyl propyl ) am no] pyri m di n- 2-yl } am no) phenyl ] - S- et hyl
SI HN\ N
(m2H),

11-1),

\-N ~~OH "N Br '"HNWR (DMBO): 9.71 (s, IH), 8.11 (s, IH),

7.7 (m2H), 6.13 (d, IH, 501 (d, IH,4.08 (m IH), 3.93 (s,
3.7 (m 1H), 3.03 (g, 2H), 1.22 (d, 3H), 1.10 (m 6H). The
di ast er eomer

m xture is cleaved into the b astereoners by nears of

preparatory HPLC. Colum: Chiracel Q) 20 1| Length x ID: 250 x 50.8 mm

El uant s:

A: Hexane + 0.1% DEA; B: Et hanol Flow 80 mM/mn G adient:

| socratic 15%B 43.7 : Diastereomer 2 (Example 1.53)

Ly

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

dimethylpropyl)aminolpyrimidin-2-yl} amino)phenyl]-S-ethy! sulfoximide

0, NH
N7

S

l
k]/)\N
H

Br OH

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

1H), 4.84 (s, LH), 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 HPL.C:
Column: Chiralpak AD 20p

Lengthx ID: 250 x 60 mm

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

Temperature: Room temperature

sul foximde 0 NH

7.90



Detector: UV 300 min Tenperature: Roomtenperature RT in mn: 34.0 :

D astereoner 1 (Exanple 1.52) 69 43.7: Diastereoner 2 (Exanple 1.53)

Exanpl e 1.54) Production of (RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-

di et hyl propyl ) am no) pyri m di n-2-yl ) am no) phenyl ] -S-ethyl sulfoximde O fNH
\' HNNN-H Br OH'"HNW (DVSO: 9.74 (s, IH, 8.13 (s, IH, 7.92 (m
2H), 7.71 (m 2H), 6.09 (d, 1H), 4.84 (splH), 4.08 (m 1H), 3.92 (s, IH,
3.06 (q, 2H), 1.15 (m 12H). The diastereonmer mxture is cleaved into the

di astereonmers by neans of preparatory HPLC. Colum: Chiral pak AD 20k

Length x I D: 250 RTGO mim El223/2% :Piabtexenmeerd-(Exapplol.550: 20 Fl ow. 801100
M/mn Detector: UV 280 nm

249.8 : Diastereomer 2 (Example 1.56)

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

S-methyl sulfoximide

NH
WV

f‘) :: :S\
HN

)\\\N

N

"H-NMR (DMSO): 9.63 (s, 1H), 8.11 (s, 1H), 7.81 (m, 2H), 7.63 (m, 1H), 6.08 (d,
1H), 4.88 (s, 1H), 4.06 (m, 2H), 3.03 (5, 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



Tenperat ure: Room tenperature 70 RT7in min: 222.2: Diastereoner 1(Exanple
1.55) 249.8:. Diastereoner 2 (Exanple 1.56) Exanple 1.57) Production of
(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2- dinethyl propyl)amn o]

pyri mdin-2-yl } am no)-2-nethyl phenyl] S-nmethyl sulfoximde O NH HN N~N N
OH H/xx\\ Br 'HNWR (DMBO): 9.63 (s, 1H), 8.11 (s, 1H), 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 dilastereonmer m xture is cleaved into
t he di astereoners by neans of preparatory HPLC. Colum: Chiral pak AS 20R

Length x ID: 250 x 50.8 nmm Eluants: A = Hexane, B = Ethanol Flow 80 m/mn
Detector: UV 300 nm

Temperature: Room temperature
RT in min: 18.96; Diastereomer 1 (Example 1.58)

21.56; Diastereomer 2 (Example 1.59)

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

O\\ //NH

'H-NMR (DMSO): 9.62 (s, 1H), 8.11 (s, 1H), 7.82 (m, 2H), 7.66 (m, 1H), 6.14 (d,

LS

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: lsocratic 15% B 71 Detector: UV 300 nm Tenperature: Room
tenperature RT in mn: 18.96; Diastereoner 1(Exanple 1.58) 21.56;

D astereoner 2 (Exanple 1.59) Exanple 1.60) Production of
(RS)-S-[4-({5-bronmo-4-[ (1R 2R)-(2-hydroxy-

1- net hyl propyl ) am no] pyri m di n-2-yl} am no}2-net hyl phenyl] S-nethyl
sulfoximde O NH S HN/ N '""'NI HBr / OHHNW (DVWO: 9.62 (s, 1H),
8.11 (s,IH), 7.82 (m 2H), 7.66 (m1H), 6214 (d, 1H), 5.02 (d, IH),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 9 astereoner i e 1S o HeBYRd Ao ChgRla SO by Teans of
Flow: 80 ml/min
Gradient: Isocratic 25%B
Detector: UV 280 nm
Temperature: Room temperature
RT in min: 104, Diastereomer 1 (Example 1.61)

124, Diastereomer 2 (Example 1.62)

,4"!"‘\
#
Example 1.63) Production of (RS)-S-{4-[(5-bromo-4-ethoxypyrimidin-2-
yamino]phenyl}-S-ethyl sulfoximide
\\ //
Nl \ N
J Br

28 mg (0.056 mmol) of (RS)-S-[4-({5-bromo-4-[(1R,2R)-2-hydroxy-
1-methylpropoxy]pyrimidin-2-yl} amino)pheny!}-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;SOy), filtered



72 Eluants: A Hexane + 0.1 % DEA, B: Ethanol Flow 80 mi/nin Gadient:

| socratic 2598 Detector: W280 nm Tenperature: Roomtenperature RT in mn:
104, Diastereonmer 1 (Exanple 1.61) 124, D astereoner 2 (Exanple 1.62) ,d
Exanpl e 1.63) Production of (RS)-S-{4-[(5-brono-4-ethoxypyrim din-2-

yl ) am nol phenyl }-S-ethyl sulfoximde ONH S HAHN N\-N O- Br 28 ng (0.056
nmmol ) of (RS)-S-[4-({5-brono-4-[ (IR 2R)-2-hydr oxy-

1- met hyl pr opoxy] pyri mi di n-2-yl) amni no) phéidyl ] - N- (et hoxycar bonyl ) S-net hyl
sulfoximde in 0.11 m of ethanol is mxed with 0.32 m (0.113 mml) of a

0.35 nmolar solution of NaOEt in ethanol .and stjrred r reflux for 6
hours. Tha AN GHre e, B APogR B ThA Fomain g S8 e i et B, RS a dded

to a saturated NaCd solution. It is
(DCM/EtOH 85 : 15). 9 mg (0.023 mmol, corresponding to 42% of theory) of the

product is obtained.
"H-NMR (DMSO0): 10.17 (s, 1H), 8.45 (s, 1H), 7.94 (n, 2H), 7.78 (m, 2H), 4.49
(g, 2H), 3.98 (s, 1H), 3.07 (q, 2H), 1.40 (tr, 3H), 1.04 (tr, 3H).

MS: 385 (ES).

) Example 1.64) Production of (RS)-N-(ethoxycarbonyl)-§5-(4-{[5-iodo-4-(prop-

2-in-1-ylamine)pyrimidin-2-yl]amino} phenyl)-S-methyl sulfoximide

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

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



extracted with ethyl acetate, and the conbi ned organi c phases are dried
(Na2S04), filtered 73 and concentrated by evaporation. The remai ni ng
residue is purified by chromatography (DCM EtOH 85:15). 9 ng (0.023 mol,
corresponding to 42% of theory) of the product is obtained. 'H NVR (DVSO):
10.17 (s, 1H), 8.45 (s, 1H), 7.94 (m 2H), 7.78 (m 2H), 4.49 (g, 2H), 3.98
(s, 1H), 3.07 (g, 2H), 1.40 (tr, 3H), 1.044(tr, 3H. M5 385 (ES). Exanple
1.64) Production of (RS)-N-(ethoxycarbonyl)-S-(4-([5-iodo-4-(prop-
2-in-1-ylam no) pyri m di n-2-yl } am no) phenyl )-S-nethyl sulfoximde O O ~O ~
HNHN N' NH A80NVR @OMS6):mmb)s,at)(R30 (s, 1H), 8.05 (m, 2H), 7.81 (m, 2H), 7.59

chl oro-5-i odopyrimdin-4-yl)-prop-2-in-1-yl-amne and 630 ng (2.15 mmol) of
(RS)-S-(4-am ) 2] ay! > oy in 7 m of
acetonitril e(gl(r’)gh?ﬁn%gdcd\’/l\\?lgﬁ 3@@’%3{)8?&2 (%ilélﬁzgglaﬁ]?ﬂén ofiqggﬁ]?ﬁ di oxane and 1
nm of water. The Raé.cfygiggstirred for 24 hours at 50C. The solvent is drawn
off, and the remaining rest'due is purified by chromatography (DCM Et CH 9:

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

obt ai ned.

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

amino]phenyl}-S-methyl sulfoximide

\) (@]
VA .

O—\

HN™

S.
PN

N~ SN

l

'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 (g, 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-

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



74 'HNWR (DMBO): 10.19 (s, 1H), 8.30 (s, 1H), 8.05 (m 2H), 7.81 (m 2H),
7.59 (br, 1H, 4.17 (d, 2H), 3.88 (q,211), 3.43 (s, 3H), 3.18 (br, IH,1.10
(tr, 3H. Ms: 500 (ES). Exanple 1.65) Production of

(RS) - N-(ethoxycarbonyl)-S-{4-[(4-{(R)-[1- (hydroxynethyl)-2-nethyl propyl ]
am no}-5-iodopyrimdin-2-yl) amno] phenyl}-S nethyl sulfoximde O 0 N/ |
\' HHNN\ NNN,-,,,-,,,0H"HNW (DM5O)759.81 (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,
211), 3.65 (m 114), 3.56 (m 1H), 3.41 (s, 3H, 2.02 (m 1H), 1.10 (tr,
311), 0.95 (dd, 6H). Ms: 548 (ES) Exanple 1.@@)/N*Production of

(RS)-S-{4-[(4-{(R-[1-(hydroxynet hyl) - 2- S
met hyl propyl ] am no} - 5-i odopyri m di n- 2- i no]%enyl }-S-net hyl sul f oxi m de
75 0 NH HNHN \

HN

AN

|
‘\])\ﬂ/\/OH

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

0.94 (m, 6H).

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

N-(ethoxycarbonyl)-S-methyl sulfoximide

iress



IN \ NH TN "HFNW (DO 9768 (s, 1H), 8.21 (s, IH), 7.92 (m 2H), 7.75
(m 2H), 5.87 (d, IH), 4.86 (tr, IH, 4.01 (m 2H), 3.66 (m IH, 3.55 (m
IH, 3.01 (s, 3H), 2.02 (m IH, 0.94 (m 6H). Exanple 1.67) Production of
(RS)-S-[4-({5-bronmo-4-[ (1R R) (2- hydroxy-1- nethyl propyl ) am no}

pyri mdin-2-yl}am no)-2-fluoro phenyl[- N-(ethoxycarbonyl)-S-nethyl

sul foximde O [/ | HHNN\ F NNN / ~/OH NH Br 76 'H NWVR (DVMSO: 10.08
(s, 1H, 8.18 (s, 1H), 8.02 (m IH, 7.688(m 2H), 6.27 (d, IH, 5.03 (br,
1H), 4.08 (m 1H), 3. 88 (m 2H), 3.79 (m 1H), 3.48 (s, 3H), 1.21 (d, 3H),
1.09 (m 6H. Ms; 504 (ES).

'H-NMR (DMSOY: 10.08 (s, 1H), 8.18 (s, 1H), 8.02 (m, 1H), 7.68 (m, 2H), 6.27
(d, 1H), 5.03 (br, 1H), 4.08 (m, 1H), 3.88 (m, 2H), 3.79 (m, 1H), 3.48 (s, 3H), 1.21 (d,
3H), 1.09 (m, 6H).

MS: 504 (ES).

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
2
\\// O—~_
KI )
N \ N =
N
K
Br

'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-
dimethylpropylamino]pyrimidin-2-yI}amine)-2-trifluoromethylphenyl}-

N-{ethoxycarbonyl)-S-methyl sulfoximide



Exanpl e 1.68) Production of (RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-

di met hyl propyl ) am no} pyri m di n-2-yl }am no) - 2-f | uor ophenyl | -

N- (et hoxycar bonyl )-S-nmethyl sulfoximde O HN\ I FN N j /OH H/x\ §Sr
1HNWR (DVMBO): 10.12 (s, 1H), 8.17 (s, 1H), 8.02 (m 1H), 7.73 (m IH), 7.63
(m 1H), 6.26 (d, IH, 4.08 (m 1H), 3.85 (m211), 3.42 (s, 3H), 1.11 (m
12H). Ms: 518 (ES). Exanple 1.69) Productj”on of
(RS)-S-[4-({5-brono-4-[(R)-(2-hydroxy-1, 2-" di net hyl propyl ) am no]
pyrimdin-2-yl}am no)-2-trifluoromethyl phenyl]- N-(ethoxycarbonyl)-S-nethyl
sulfoximde 77 0 ON-~5~0-\ FHN/ F NKNF

0
o n—AL_
Y/ 0
S TN
F
HN
B j
F
N~ SN -
L})\ i _OH
N
K
Br

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

MS: 568 (ES).



(s, 2H), 6.18 (d, 1H), 4.90 (br, IH),
(s, 314), 1.12 (m 1214). MS: 568 (ES).
SCRs ICIRHN 1 H2N N'//~==\..N N ~N

0 QSCRs SCRs HEN HEN i

Process Variant 2

N N'\' N

{RHm

JOH N/ Br 'HNWR (DMBO: 10.21 (s, 1H), 8.65 (s, 1H), 8.19 (s, 1H), 8.05

4.05 (m 114), 3.89 (q, 214), 3.40
78 Process Variant 2 (R3)m (R3)m
I~12 1( RRRR(R3Am(R3)m a\~ NR

78

{(R3m
S\RS
H\
j\
- Nl Y
l\%\
X
R ||a2
{R¥)m
0
il
y S\RS
SN

A

z.

N

Substituents R‘, R R, R4, R5, Q, and m have the meaning that is indicated in

general formula ().



RRRR Substituents R, R, R3, R4, R5, Q and m have the neaning that is

indicated in general fornmula (1). 79 Method A Exanple 2.0) Production of

(RS)-S-(4-1[5-brono-4-(isopropylam no) pyri m din-2- yllam no}phenyl)-S-nethyl

sulfoximde ONH S.~ HNN~tN Y'N~ H Br 185 ng (0.50 mml) of

(RS) - 5- brono- } V4-i sopropyl - N2- [ 4- (et hyl

sul finyl)phenyl]-pyrimdine-2,4-diamine in 1 mM of DCMis mxed with 40 ng

(0.55 nmol) of sodium azide. The batch i & slowy mxed with 0.13 m of

concentrated sulfuric acid at 0OC and then heated to 45C. After 16 hours,

t he batch isbgg%ﬁl(g to room tenperature, mxed with 2 ml of I N NaCH

sol ution and ? ed fromethyl acetate. The conbined organic phases are

dried (Na2SO4), filtered and concentrated by evaporation. The remaining

residue is phrampif) Produstion of (BN ({-H6mremord-Gsopy °P!§Bm“mjpl('@n1‘b“ﬂrml

corresponding to 20% of theory) of the product is obtained.
yl]annno}phenyl)—S—metlilyl sulfoximide

Q)V’\
k{/k

185 mg (0.50 mmol) of (RS)—S-bromo—N4-isopropyl-N2-[4-(methy1
sulfinyl)phenyl]-pyrimidine-2,4-diamine in 1 ml of DCM is mixed with 40 mg (0.55
mmol) of sodium azide. The batch is slowly mixed with 0.13 ml of concentrated sulfuric
acid at 0°C and then heated to 45°C. After 16 hours, the batch is cooled to room
temperature, mixed with 2 ml of 1N NaOH solution and extracted from ethyl 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 (DMSOQ): 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).



"HNWVR (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,114), 3.03 (s, 3H), 1.29 (d, 614). Ms: 384
(ES). 80 Method B Exanple 2.1) Production of

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

met byl et hyl ) am no] pyri m di n- 2-yl } am no) phenyl ] -S-nethyl -N-[2- (trim ethy

| silyt)ethylsulfonyl] sulfoximde 0" S gg N7 \\ 0 S/ I YAN-~NO4d "N
,;,HH Br 50 ng (0.13 mmol ) of

(R)-2-[5-bromo-2-{(RS) - 4- net hyl sul finyl - phenyl am no} -

pyri m di n- 4-Method®] - propan-1-ol in 3 m of acetonitrile is mxed wth a
spatula tip full of CuPF6[ CH3CN] 4 (about 0.05 equivalent) and stirred for

30 mnutes JixuPE2.1) Production of (RS)-S-[4-({5-bromo-4-[(R)-(2-hydroxy-1-
methylethyl)amino}pyrimidin-2-yl}amino)phenyl]-S-methyl-/V-[2-

(trimethylsilyl)ethylsulfonyl}sulfoximide

A \Si/
0 N"\S\\/\/ \
W/ O

o
) HN

A

l
k(l\ﬁ/\/o”

Br

(31311 ]

50 mg (0.13 mmol) of (R)-2-[5-bromo-2-{(RS)-4-methylsulfinyl-phenylamino}-
pyrimidin-4-ylamino}-propan-1-ol in 3 m! of acetonitrile is mixed with a spatula tip full
of CuPFs[CH3;CN]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)iminojphenyliodinane, 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)-8-[4-({5-bromo-4-{(R)~(2-hydroxy-1-methylethyl)amino}pyrimidin-2-



tenperature. The m xture is cooled in an ice bath, mxed with 55 ng (0. 13
mml) of [N (2-(trinmethylsilyl)ethanesul fonyl)i m no]phenyli odi nane, and
stirred for 4 hours at room tenperature. It is cooled again in the ice
bath, mxed with a spatula tip full of CuPF6[CH3CN]4 and with 22 ng (0. 06
mmol ) of [N-(2-(trinmethylsilyl)ethanesul fonyl)- im no]phenyliodinane and
stirred for another 3 hours at roomterrp@rlature. The m xture 1is evaporated
to the dry state, and the renmaining residue is purified by chronatography.

20 of . . . _— .

(RS)-S [ 4- ({g}%?%ﬂkhzmt‘k%)mww ety Ry R e amy HsnLosioyds Mithdi n- 2 81

yl }am no) phenyl ] - S-ne 2-(trimethylsilyl )et hyl sul f onyl ] sul f oxi m de
with a mel t PR ng@mﬁi%? “gdyebtpigedspt ai ned. ' HNVR (DVBO): 9.92 (s, 1H),
8.14 (s, 11-1), 8 02 (d, 2H), 7.87 (d, 2H), 6.48 (d, 111), 4.90 (t, 1H), 4.

27 (m 1H), 3.53 EBNMR(DMS®29.02(s, 2H), 8. 12t @51 H)uB.021, 2H), 287 () 2H3H48 (). 95
(m 2H), 0.01 (s, 9H). MS: 564/566 (100% ES). Produced in a way that is

simlar to thg), aove1rmm. |2orqmd1Hg13msq§ Myang2 EmoiH) ProsgessH)ari2qd 3B),are the
foll owi ng conpounds: Exanple 1.0) Production of

(RS) - S- (4- ({&oby @@1)4010(1? - hydr oxy-1 - . .
met hyl et hyl ) am no] pyri m di n-2-yl }ami no) phenyl ] -S-methyl sulfoximide \Si H/

| HN ~ N\ MS: 564/566 (100%, ES).

: j 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)-5-[4-({5-bromo-4-{(R)-(2-hydroxy-1-

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

\\//
U )
N \N

) | :
OH
l\\~“‘r::::;lk\\-{E}"”:‘\‘N‘\""‘

Br

FRRRY]

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.



[ ~/OH Br After the Ses-protective group is cleaved with tetrabutyl amoni um
fluoride analogously to Exanple 1.6 (as described in Tetrahedron Lett.

2002, 43, 2751), 10 ng (0.02 mml, corresponding to 70% of theory) of the
product is obtained. 82 Exanple 2.2) Production of
(RS)-S-(4-([5-brono-4-(phenyl am no) pyri m di n-2- yl]

am no) phenyl ) - S- net hyl - N-[ 2- (tr|rrethyIS|I%I)ethylsulfonyl]sulfoximde osh S
ON A\ \\// 0 / I HN\ -N/ / N H NVR (DMSO): 9.98 (s, 1H),
8.83 (s, IH), 8.32 (s,1H), 7. 88 (d,2H), 7.71 (d, 2H), 7 59 (d, 2H, 7. 44

21, 0. 00’ (SSeamplen P i s Sl nbiett o

(RS)-S-(4-{[5-brono-4-(phenyl am noz) yrim
yllamino}phenyl)-S-methyl-/V-| 8r1methylsllyl)ethylsulfonyl]sulfoxnmlde
0\\ /\/SI
WS \
\\// 0

O )
"‘Q‘L )¢
"H-NMR (DMSO): 9.98 (s, LH), 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 (1, 1H), 3.53 (s, 3H), 2.86-3.03 (m, 2H), 0.82-1.01

(m, 2H), 0.00 (s, 9H).

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

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

2-yllamino}phenyl)-S-methyl sulfoximide



2-yl ]am no) phenyl )-S-nethyl sulfoximde ONH/ I S HN\ /i N~\/ Y- ~-NH
Sr 83 '"H-NWR (DVBO): 9.82 (s, IH), 8.79 (s, 114), 8.30 (s, IH, 7.78 (d,
2H), 7.65 (d, 2H), 7.60 (d, 2H), 7.42 (t, 2H), 7.23 (t, 1H), 3.96 (s, IH,
3.00 (s, 3H). Ms: 418/420 (20% ES). Exanple 2.4) Production of
(RS)-S-[4-((4-[(2-fluoro-5-nethyl phenyl)am no] -

pyri m di n-2-yl }am no) phenyl | -S-net hyl - N-[g2- (trinmet hyl silyl)ethylsul fonyl]-
sulfoximde 0 O N~ ~\ // O \\S\ / HN\ NV KN

'H-NMR (DMSO): 9.82 (s, 1H), 8.79 (s, LH), 8.30 (s, 1H), 7.78 (d, 2H), 7.65 (4,
2H), 7.60 (d, 2H), 7.42 (t, 2H), 7.23 (&, 1H), 3.96 (s, 1H), 3.00 (s, 3H).

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

Example 2.4) Production of (RS)-S-[4-({4-[(2-fluore-5-methylphenyl)amino]-

pyrimidin-2-yl}amino)phenyi]-S-methyl-N-[2-(trimethylsilyl)ethylsulfonyl]-

sulfoximide
) 0 \..~
\ Si
Y/ ©

'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-S-methylphenyl)amino}-

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



\1/H), 76 (d,
1H), 3.53 (s,

536 (100% ES). Exanple 2.5) Production of
(RS)-S-[4-({4-[(2-fluoro-5-nethyl phenyl)am no] -

pyri m di n-2-yl)am no) phenylj-S-nethyl sulfoximde 8 ONH SN HN\ ~N v

N HF 'HNVR (DVBO: ©.85 (s, 1H), 9.22 (s, 1H), 7.98 (d, 2H), 7.88 (d,
7. oH), 7.63 (d, 1H), 7.21 (m | H), 7.02 (m 111), 6.40 (m
3H), 2.81-2.90 (m 214),0.87-1.00 (m 2H), 0.00 (s, 914).

VG:

N

~ HF '"HNW (DMBO: 9.65 (s, 1H), 9.188%s, 1H), 8.09 (d, 1H), 7.87 (d,
2H), 7.65 (d, 1H), 7.19 (m 1H), 7.02 (m 1H), 6.37 (m 1H),

2H), 7.69 (d,
3.02 (s, 3H).

M5: 372 (10% ES). 85 Process Variant 3

0\\ //NH

S\
pel
NI/KN
L,

H
F

'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).



(RBA)m (RBA)YMSCRs O SIRSHNOSFizN N1 1" \Ni ~NYOHY- OH RR
(RA)Ym< (RB) MO NR SIRS HS'Rs O HE NEN I~ ~N F-

(R3Ymc "SI (RAAMONR H- QRS HE N N N'
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Process Variant 3
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The substituents R, R2, R3, R4, R5, Q and in have the neaning that is
indicated in general formula (1). Y has the neaning of hal ogen. Exanple 3.0)
Production of (RS)-S-[4-({5-brono-4-[(RS)-(1-hydroxynethyl -

propyl ) sul fanyl ] pyri m di n-2-yl }am no) phenyl]-S nmet hyl sulfoximde ONH / |
S\ iH\ INS "/J~ OH If" Br 362 ng of

(RS)-S-{4-[(5-brono-4-chl oropyrim di n-2-gk) am no} phenyl } - S- net hyl
sulfoximde is dissolved in 1.5 m of dinethylfornmam de, mxed with 0.5 m
of triethylamne and 320 ng of (RS) - 2- rrercapto butan-1-ol and stirred for

18 hours at roomTHeesnpaitantr R, RT/R?, R )RUQeandsmemapthe ateaning that beindicytedinat e in
a vacuum and purified by flash chromat ogr aphy (di chl oronet hane/ et hanol ).

255 ng of t@nﬁapﬁﬁﬁma\@twlaasmhbmmmoga@f 175-180C i s obtained. 'H NWR
(DVMBO: 10.18 (s, 114), '8.39 (s, 1H), 7.91 (d, 2H), 7.83 (d, 2H), 5.13 (t,
1H), 4.05 (s, 1H), 4.00 (in, 1H), 3. 74(|n 1H), 3.63 (m 1H), 3.03 (s, 3H),
1.93 (in, 1H, 1.69 (in, 1H,1,00 (t, 314). Ms: 431/433 (95/100% ES).

Produced in ]E‘xamp elfbr) Pro ll(a:i[ioenlg -g'l [lﬁi(%%-gpo 3%—(l-hydroxym9fhy I-

propyDsulfanyl]pyrimidin-2-yl}amine)phenyl]-S-methyl sulfoximide

\\//

, s
”g;'LL

362 mg of (RS)-S-{4-{(5-bromo-4-chloropyrimidin-2-yl)amino]phenyl }-S-methyl
sulfoximide is dissolved in 1.5 m! 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 (3,
1H), 4.05 (s, 1H), 4.00 (m, 1H), 3.74 (m, 1H), 3.63 (m, 1H), 3.03 (s, 3H), 1.93 (m, 1H),
1.69 (m, 1H), 1.00 (1, 3H).

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

Produced in a similar way are the following examples:



87 Exanmple 3.1) Production of
(RS)-S-[4-({5-bronmo-4-[(RS)-(1-nethyl -propyl) -

sul fanyl ] pyri m di n-2-yl }am no) phenyl )-S-net hyl sulfoximde O- /NH s HN
tNs) Melting point: 175-183C '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 (m1H), 3.03 (s, 3H, 1.76
(m 214), 1.42 (d, 2H), 1.01 (t, : 415/417 (90/100% ES). Exanple
3.2) Production of (RS) S-[4-({5- brom) 4%(RS) (1- net hyl - 2- oxo- propyl ) -
sulfanyl]pyrlmdln -yl }am no) phenyl ] -S-nethyl sutfoximde ONH / | s HHNN

g o gL R ey by 1

4291431 ( 90/ 1997 “py)-lmldm-z-yl}ammo)pbenyl]-S—methyl sulfoximide

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)-

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

'H-NMR (DMSO): 10.18 (s, 1H), 8.44 (s, 1H), 7.87 (s, 4H), 4.82 (q, 1H), 3.06 (s,

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



Exanpl e 3.3) Production of (RS)-S-[4-({ 4-[(RS)-(1-acetyl propyl)sul fanyl]-5-
bromopyri m di n-2-yl }am no) phenyl ]-S-netlryl sulfoximde ONH \ 1 / NBr O
"H-NWR (DVBSO): 10.16 (s, 111), 8.44 (s, 1H), 7.86 (s, 4H), 4.79 (t, 1H),
3.04 (s, 3H), 2.25 (s, 3H), 2.04 (m 114), 1.89 (m 1H), 1.18 (t, 1.5H),
0.96 (t, 1.511). Ms: 443/ 445 (90/100% ES). Exanple 3.4) Production of
(RS)-S-[4-({5-brono-4-[(RS)-(2-hydroxy- 88

propyl ) sul fanyl ] pyri m di n-2-yl }am no) phenyl ] -S-net hyl sulfoximde O /NH S~
HN NI~NSs~ CH Br r "I( 89 '"HNW (DVBO: 10.17 (s, 1H), 8.39 (s, |H),
7.90 (d, 2H), 7.8MIS¢d429/9H)(90800%,E8). 1H), 4.04 (s, IH), 3.93 (m IH, 3.26
(d, 1H), 3.03 (s, 3H), 1.21 (d, 3H. M 417/419 (90/100% ES). Exanple
3.5) Production of (RS)-S-[4-({5-bronp-4-[(RS, RS)-(2-hydroxy-I-

Example 3.3) Production of (RS)-S-[4-({4-[(RS)-(1-acetylpropyl)sulfanyl]-5-

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

'H-NMR (DMSO): 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).

I Example 3.4) Production of (RS)-S-[4-({5-bromo-4-[(RS)-(2-hydroxy-
propyDsulfanyl]pyrimidin-2-yl}amino)phenyl}-S-methyl sulfoximide

QA

am
HN

N/KN

l

- OH
k{ks/\r

Br



met hyl propyl ) sul fanyl ] pyri m di n-2-yl } am no) phenyl ] -S net hyl sul f oxi m de
O-JNH ~f S~ HN ~ WH 'H NWR (DVMBO): 10.17 (s, IH), 8.38 (s, 1H), 7.93-7.81
(m 4H), 5.13+5.06 (d, 1H), 4.06 (m1H, 4.04 (s, IH, 3.95 (m 1H, 3.03
(s, 3H, 1.42+1.36 (d, 3H), 1.18(m 3H) . Ms: 431/433 (94/100% ES). Exanple
3.6) Production of (RS)-S-[4-({5-brono-4-[(RS, RS)-(1-ethyl-

hydr oxypr opyl ) sul fanyl ] pyri m di n-2-yl ) am no) phenyl ] -S-net hyl sul foxi m de 90
O ~NH SHN\ N \NI / SOH Br is obtaBhed by reaction of
(RS)-S-[4-({4-[(RS)-(I-acetyl propyl)sul fanyl]-5-

ot umbor onyar 1 RO GHESER dbus7 G dF e bt bl 2l ke g B8 ¥ 0
192 I98C k), 4.04 (s, 1ED, 3.93 (m, 1H), 326 (4, 1H), 3.03 (s, 3H), 1.21 (4, 3H).

MS: 417/419 (90/100%, ES).

Example 3.5) Production of (RS)-S-[4-({5-bromo-4-[(RS, RS)-(2-hydroxy-1-

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

'"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-({5-bromo-4-{(RS, RS)-(1-ethyl-2-

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



1H NVR (DMSO) : 10.14 (s, 114), 8.38 (s, 1H), 7.90 (d, 2H), 7.83 (d, 2H),
5.06+4.98 (d, 1H), 4.08 (s, IH, 4.00 (m 2H), 3.03 (s, 3H, 1.93 (m 1H,
1.66 (m 1H), 1.16 (d, 3H), 0.99 (t, 3H). Ms: 445/447 (96/100% ES).
Exanpl e 3.7) Production of (RS)-S-[4-({5-brono-4-[(RS)-(2-hydroxy-1, 2-

di et hyl propyl ) sul fanyl ] pyri m di n-2-yl } am no) phenyl ] - S-net hyl sul f oxi m de
ONHS\ /I HN\ IN IN/J -SOH YBr /J=\ 91 is obtained by reaction of
(RS)-S-[4-({5-brono-4-[(RS)-(1-nethyl -2-oXo-propyl) -

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

equi val ents of et hyl magnesi um brom de in tgetygghydrofuran. Melting point:
201-202C ' H-NMR (DVBO): 10.18 (s, 1H), 8.38 ¢, IH, 7.92 (d, 2H), 7.83 (d,
2H), 4.89 (s, 1H), 4.09 (m IN), 4.05 N 3.03 (s, 3H), 1.43 (d, 3H),
1.27 (s, 6H). Ms: 445/ 447 (93/100% ES) anpl e 3.8) Production of
(RS)-S-[4-({5-brono-4-[(RS)-(1-ethyl4N- hydf oxy- 2-

is obtained by reaction of (RS)-S-[4-({4-[(RS)-(1-acetylpropyl)sulfanyi}-5-
) bromopyrimidin-2-yl}amino)phenyl]-S-methy! sulfoximide with 1 equivalent of sodium
borohydride in tetrahydrofuran/methanol (1:1). -'
Melting point: 192-194°C
'H-NMR (DMSO): 10.14 (s, 1H), 8.38 (s, 1H), 7.90 (d, 2H), 7.83 (d, 2H),
5.06+4.98 (d, 1H), 4.08 (s, 1H), 4.00 (m, 2H), 3.03 (s, 3H), 1.93 (m, 1H), 1.66 (m, 1H),
1.16 (d, 3H), 0.99 (1, 3H).

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

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

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

O\\ //NH



met hyl propyl ) sul fanyl | pyri m di n-2-yi }am no) phenyl | - S-nmet hyl sul f oxi mi de O~
~NH S HN~ NHN\ N/ OH Br is obtained by reaction of (RS)-S-[4-({

4-1 (RS)- (I -acetyl propyl ) sul fanyl]-5-

br onopyri m di n-2-yl } am no) phenyl ] - S-net hyl sul foxi mde with 6 equival ents of
met hyl magnesi um bromi de in tetrahydrofiran. Melting point: 218C
(deconposition) 92 '"H NWR (DVSO: 10.17 (s, 1H), 8.38 (s, 1H), 7.92 (d,
2H), 7.83 (d, 2H), 4.78 (s, 1H), 4.12 (d& 1H), 4.05 (s, 1H), 3.03 (s, 3H),
2.10 (m 1H), 148(m 11-1), 1.24 (s, 6H) 0.95 (dd, 3H). Ms: 459/461
(93/100% ES). npl e 3.9) Production o

(RS)-S-[4- ({5 Ob%}?ébaffﬂtczomﬁ%%);ﬁ p- G{étbrmo frlGp3r(l-methyl-2-oxo-propyl)-
sul fanyl ] pyri m di n-2-yl }am no) phenyl ]-S-nethyl sulfoximde DO NH HNN N' \
N sulfanyl]pyrimidin—2-yl}amino)phenyl]—S-methyl sulfoximide with 6 equivalents of
methylmagnesium bromide in tetrahydrofuran.
Melting point: 201-202°C
'H-NMR (DMSO): 10.18 (s, 1H), 8.38 (s, 1H), 7.92 (d, 2H), 7.83 (d, 2H), 4.89 (s,
1H), 4.09 (m, 1H), 4.05 (s, 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)-5-]4-({5-bromo-4-[(RS)-(1-ethyl-2-hydroxy-2-
methylpropyl)sulfanyl]pyrimidin-2-yl}amino)phenyl}-S-methyl sulfoximide

0\\ !,NH

S\

HN

N/KN

%’)\

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)



S/, /OH Br /J'\ is obtained by reaction of

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

sul fanyl ] pyri m dur 2-yl } am no) phenyl ] -S-nmet hyl sul foximde with 6 equival ents
of nmethyl magnesi um brom de in tetrahydrofuran. 'H NVR (DVMSO): 10.17 (s,
1H), 8.39 (s, 1H), 7.92 (d, 2H), 7.83 (d, 2H), 4.84 (s, 1H), 4.05 (s, 1H),
3.41 (s, 2H), 3.03 (s, 3H), 1.26 (s, 6H9y M5: 431/433 (94/100% ES). Exanple
3.10) Production of (RS)-S-[4-({5-brono-4-[(RS)-(2-hydroxy-I-nmethyl -

et hyl ) sul fanyl ] pyri m di n-2-yl }am no) phenyl ] -S-nethyl sutfoximde 93 ONH / |
S HNN\  IN"™ \ THNNMR SMS®r 10.Ve(st 1HY 838 (8t 1H)271.92 28 QE)1HBINGR2HRMSE (s, 10. 19
(s, 1H), 8.40 (s, 1H), 7.92 (d, 2H), 7.84 (d, 2H), 5.18 (t, 1H), 4.07

2H), 3.6 | e 11B. 6. BdB i ,1.48. 1. : ;
S177 410 (021 1000 oy A (UM EI PRt D, 1.4 i 166, 1. B8, 6
(RS)-S-[4- ({05 le&engA- [ (4- met hoxycar bonyl et hyl ) -

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

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

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

is obtained by reaction of (RS)-S-[4-({5-bromo-4-[(4-methoxycarbonylmethyl)-
) sulfanyl]pyrimidin-2-yl}amino)phenyl}-S-methyl sulfoximide with 6 equivalents of
methylmagnesium bromide in tetrahydrofuran,
'H-NMR (DMSO): 10.17 (s, 1H), 8.39 (s, H), 7.92 (d, 2H), 7.83 (d, 2H), 4.84 (s,
IH), 4.05 (s, 1H), 3.41 (s, 2H), 3.03 (s, 3H), 1.26 (s, 6H).

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

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

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



sul fanyl ] pyri m di n-2-yl }am no) phenyl ] -S-nethyl sulfoximde O ~NH / I S
HHNNY 1 N \NOw Br O 1HNWR (DVMSO): 10.22 (s, 1H), 8.44 (s, 11-1), 7.82
(s, 4H), 4.22 (s, 2H), 4.16 (s (br), 1H), 3.58 (s, 3H), 3.05 (s, 3H). 94
V5. 431/433 (91/100% ES). Exanples 3.1213.13) Production and separation
into the diastereoners of (RS)-S-[4- ({ 5-brow 0-4-[(1R 2R)-2-hyd
roxy-I|-nmet hyl propoxy] pyrimdin-2-yl } amino)phenyl]- S-nethyl sulfoximde
(Exanmple 1.4) O\// NH / I SHN\ NN OBr OHA solution of 674 ng (7.5
mmol) of (R R-(-)-2,3-butanediol in 6 M of DMSOis mxed while being
cooled with water in portions with 330 ng of sodi um hydride (55-

QMM

gl

I
OH
‘\%\S

Br

) Melting point: 218-220°C
'H.NMR (DMSO): 10.19 (s, 1H), 8.40 (s, 1H), 7.92 (d, 2H), 7.84 (d, 2H), 5.18 (t,
1H), 4.07 (m, 2H), 3.69 (m, [H), 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, 1H), 8.44 (s, 1H), 7.82 (s, 4H), 4.22 (s, 2H), 4.16 (s

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



60% , and then stirred for 45 mnutes at roomtenperature. The batch is
mxed wth 196 ng (0.54 mmol) of

(RS)-S-{4-[(5-brono-4-chl oropyrimdin-2-yl)am no] phenyl }-S- net hyl
sulfoximde in 0.5 mM of DMSO and stirred overnight. It is mxed again with
191 ng (0.53 mml) of

(RS)-S-{4-[ (5-brono-4-chl oropyri m di n-2-g4 ) am no] phenyl }-S- net hyl
sulfoximde in 0.5 mM of DMBO and stirred for another two hours. Finally, it
is mxed with 190 ng

of (RS) - S-{4- [ ( 5- MSoABL/A3TM1 06y ESK di n- 2-yl ) ami no] phenyl }-S- net hyl
sulfoximde (0.53 mmpl) in 0.5 mM of DVBO and stirred for one hour. The
batch is added to ice water and extracted fromethyl acetate (4x). The
conbi ned organi c phases 95 are washed with NaCl solution, filtered through

a What man f due is
b £ o A FREPCOPETA, PR Bl AR e TR S
correspondi ng to 25% of theory()i of the product i s _obtained. The anal yt| cal
data are coh%rwwmm;@@ lf%rﬁ-mﬁ@lyﬁrrepwéwmnheéoyl&w!ngwalahenﬂ vcess
Variant 1. The diastereonmer m xture is cleaved into the diastereoners by
means of pBSepethzk wilfpxinHde(EGohpled:4)Chi racel Q1 20 Length x ID: 290 x 50.8
nm Eluants: A Hexane, B: Ethanol Flow. 80 m/mn Gadient: Isocratic 15%B8
Detector: UV 300 rim

\\ //

: L
Py

Br OH

il

A solution of 674 mg (7.5 mmol) of (R,R)~(-)-2,3-butanediol in 6 ml of DMSO is
mixed while being coocled 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]phenyl}-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-chiloropyrimidin-2-yl)amino]phenyl}-S-
methyl sulfoximide in 0.5 ml of DMSQ and stirred for another two hours. Finally, it is
mixed with 190 mg of (RS)-S-{4-[(5-bromo-4-chloropyrimidin-2-yhaminojphenyl }-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



Tenperature: Roomtenperature RT in mn: 32.8 : D astereoner 1 (Exanple
3.12) 39.2 : Diastereoner 2 (Exanple 3.13) 96 Production of the

I ntermedi ate Products a) Production of (RS)-S-(4-am nophenyl)-S-nethyl
sulfoximde \\/ HS H2N ~ A solution of 2.45 g (12.2 nmol) of
(RS)-S-(4-nitrophenyl)-S-nethyl sulfoximde in 150 ml of ethanol is

hydr ogenated at roomtenperature with usg of 0.80 g of PCVC (10% x 50% H20)
under a hydrogen atnosphere at normal pressure over 4 hours. The hydrogen
absorption is 920 m. The batch is filtered and concentrated by evaporati on.
The r esi dueatehedshedswithNaChsdutio, fitged tredughi 2 Whatmaadiiteogyd coatdntrated byo0 g
(11.2 mmol, corresponding to 92% of theory) is obtained. 'H NVR (DVSO) :

3y, ES 171 T b) Produert on of (RD G T4 LT SoRemT) ety
sul foxi m de 160fnokt/41 hnuBéNedrrespanding to 25% of theory) of the product is obtained.
The analytical data are consistent with those from the preparation according to
Process Variant 1.
The diastereomer mixture is cleaved into the diastereomers by means of
preparatory HPLC:
) Column: Chiracel OJ 20p
Lengthx 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)



97 1.56 g (8.5 mml) of 1-(nethylsulfiyl)-4-nitrobenzene in 20 mM of DCMis
mxed wth 0.70 g (9.5 mmol ) of sodium azide. The batch is slowy m xed at
OCwith 2.3 m of concentrated sulfuric acid and then heated to 45C. After
16 hours, the batch is cooled to roomtenperature, mxed with water and
extracted from DCM The aqueous phase is set at pH 11 with 15% NaCH
solution and extracted from DCM The cophi ned organic phases are dried
(Na2SsO™4), filtered and concentrated by evaporation. 1.08 g (5.4 mol,
corresponding to 63% of theory) of the product is obtained. 'H NVR (DVSO) :
8.43 (d, 2Hrodtctioh ¢fcthe Bifermdédiott Krodudtd4), 3.18 (s, 3H). ES: 201 (ES). c)
Production of 1-(Methylsulfinyl)-4-nitrobenzene 0 11/ 1 S 2N\ A
solution of 16.0 g (95 nmol) of 1-nethylsul fanyl-4-nitro-benzene in 400 m
of DCMis mxed at roon1tenperature with 24.6 g (100 nmol ) of

i £ DOV art] SAGREsE ot B8 S (Rbpiob 3 i sfefifibiiqe "0 CSTC phase 15

dried (Na2SO4), filtered and concentrated by evaporation. The remaining
residue is purified by chromatography (DCMEtOH 8:2). 7.6 g (41 mol,
corresponding to 43% of theory) of the pr oduct |s obt ai ned.

\\//
SO

A solution of 2.45 g (12.2 mmol) of (RS)-S-(4-nitrophenyl)-S-methyl sulfoximide
in 150 ml of ethanol is hydrogenated at room temperature with use of 0.80 g of Pd&/C
(10% x 50% H,0) under a hydrogen atmosphere at normal pressure over 4 hours. The
hydrogen absorption is 920 ml. The batch is filtered and concentrated by evaporation.
The residue that is obtained is digested with diisopropyl ether. 1.90 g (11.2 mmol,
corresponding to 92% of theory) is obtained.

'H-NMR (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

NH
NV

IO
QN

2



98 'H-NWR (DVSO): 8.41 (d, 2H), 7.97 (d, 2H), 2.86 (s, 3H. ES: 186 (ES).
d) Production of (RS)-S-(3-am nophenyl)-S-nethyl sulfoximde \NH S/ | \
NH2 A solution of 200 ng (1.00 nmol) of

(RS)-S-nethyl -S-(3-nitrophenyl)sulfoximde in 20 m of THE is m xed at room
tenperature with 8 ml of an approximately 10% solution of Ti(II1)Cl in

20- 30% hydrochloric acid. After 3 hours,g7another 2 ml of the approximtely
10% solution of Ti(l111)Q in 20-30% hydrochloric acid is added and stirred
overni ght at roomtenperature. The batch is nmade basic with I N NaOH sol ution
and mxed with Eﬁtﬁlgts aeahael) ef 1-(thethdsliihyiphadirobngent 20 ml bEDCAlses are
washed with ethyl j acetate/MeoH (3:2). The organic solvent is drawn off in

a rotary evelma%ﬁ.[]o 769, Binclf 65 ? Ag%dfxlfﬂeao% fehds §15&§?nr§ﬁ<@aht@me The

conbi ned or ganl c phase tered concentrated by
evapor ati on e residue J s obt gi n fie chro aphy
(DOM Et CH 953 5!} ofggn%ﬁ%taéaﬁ id agy Iﬂaﬂ‘é@‘ﬁ @Fﬂh{f' Sl 6ou e F@t?h Bf the
product is obtained. 'HNWR (DVBSO): 7.19 (m 11-1), 7. 11 (m 1H), 7.00 (m
1H), 6.75 (eqoled#p ro@n mnpe(r@wezrh@xed ithevater, ant ixtrackedfgorh HCMHThe BGie0us 1 ( ES) .

phase is set at pH 11 with 15% NaOH solution and extracted from DCM. The combined

organic phases are dried (Na;SOy), filtered and concentrated by evaporation. 1.08 g (5.4

mmol, corresponding to 63% of theory) of the product is obtained.

D '"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

=0

&

ON

A solution of 16.0 g (95 mmol) of 1-methylsulfanyl-4-nitro-benzene in 400 ml of
DCM is mixed at room temperature with 24.6 g (100 mmol) of 3-chloroperoxybenzoic
acid (about 70%). After 1 hour, the batch is diluted with DCM and washed with
saturated NaHCO; solution. The organic phase is dried (Na,SO;), 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.



99 e) Production of (RS)-S-(3-am nophenyl)-S-nmethyl-N-nitrosulfoximde O
NNNO 2 S NH2 A solution of 100 ng (0.41 nmol)

of (RS)-S-methyl-N-nitro-S-(3- nitrophenyl)sulfoximde in 8 M of THE is

m xed at roomtenperature with 3.1 nl of an approximately |0% sol ution of
Ti(I'11)C in 20-30% hydrochloric acid. After 1 hour, another 1.0 ml of the
approxi mately 10% solution of Ti(lI1)d g¢gn 20-30% hydrochloric acid is
added, and it is stirred for another 45 mnutes at roomtenperature. The
batch is made basic with I N NaOH solution and extracted with ethyl acetate.
The conbined or GaNMREDMSED): &4 (dr 216Y) 7(Na@ D) 2.86i(38, 8H).ed and concentrat ed
by evaporation. The residue that is obtained is purified by chromatography
(DCM Et OH 95:5) . g40 188 H$. 19 mmol, corresponding to 45% of theory) of the
product is obtained. '"HNWR (DVSO): 7.33 (m 11-1), 7.13 (m 11-1), 7.03 (m
IH, 6.90 (m 1H), 5.88 (s, 2H), 3.59 (s, 3H). ES: 216 (ES), f) Production
of (RS)-S-nethyl-Nnitro-S-(3-nitrophenyl)sul foximde (A and (RS)-

S-methyl - S- 8?-1;”}%&&88)%%1})(}1‘)})3_‘&11( -g)l(llil%lgl%ngrg-)s-r]ﬁgt%yl s(,)ulm-mml eo NHNG2 NC2

O\\ //N H

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 § ml of an approximately 10%
solution of Ti(IIT)Cl in 20-30% hydrochloric acid. After 3 hours, another 2 mi of the
approximately 10% solution of Ti(lII)Cl in 20-30% hydrochloric acid is added and stirred
overnight at room temperature. The batch is made basic with IN NaOH solution and
mixed with ethyl acetate. It is filtered, and the filter cakes are washed with ethyl

1) 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;SQ,),
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).



AB 1.0 g (6.45 mol) of (RS)-S-phenyl-S-nethyl sulfoximde is carefully
mxed with 3 m of concentrated sulfuric acid. Wile being stirred at 0C,
the batch is carefully mxed drop by drop with 1 m of fumng nitric acid
and slowy heated overnight to room tenperature. The reaction solution is
carefully added to ice-cooled IN NaCH solution. The basic batch is
extracted fromethyl acetate. The conbi ngdl organi c phases are dried
(Na2SO™4), filtered and concentrated by evaporation. The residue that is
obtained is mxed wth 15 mM of MeOH The precipitate that is formed is
sucti oned ofe} FanductimhddRS)-51{3-adiinephenpismethybs/V-nitfoselfoxdmydeng, 485 ng (1. 98
nmmol , corresponding to 31% of theory) of product A is obtained. The
filtrate is spun in, and the precipitate that is forned is purified by
chromat ography (DCM EtCH 97:3). 200 ng (1.00 nmol, corresponding to 16% of
theory) of product B is obtained. (A): OHNNNBogDIVBO) 8.79 (m 1H), 8.64
(m 1H), 8.49 (m 1H), 8.05 (m 11-1), 3\ (s 101 (B): '"H NMWR
(DVBO): 8.65 (m 114), 8.48 (m 11-3~8735.(m 1H) 7.90 (m 1H), 4.62 (s,
11-1), 3.17 (s, 3H). Ms: 201 (ES). @ oduction of 5-bronmo-Mi sopropyl

M [ 4- (et hyl sul finyl) phenyl)-pyri mdine- 2, 4-di am ne

,) A solution of 100 mg (0.41 mmol) of (RS)-S-methyl-N-nitro-S-(3-
nitrophenyl)sulfoximide in 8 m] of THF is mixed at room temperature with 3.1 ml of an
approximately 10% solution of Ti(II)Cl in 20-30% hydrochloric acid. After 1 hour,
another 1.0 ml of the approximately 10% solution of Ti(IIT)Cl1 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;SO,), 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-NV-nitro-S-(3-nitrophenyl)sulfoximide (A)and (RS)-

S-methyl-S-(3-nitrophenyl)sulfoximide (B)



S HHNN N

5- br ono- N4-i sopropyl - N2- [ 4- (et hyl sul f anyl ) phenyl ) -

\ NN / ~H Br 1.77 g (4.6 muol) of

pyri m di ne- 2, 4-di am ne

hydrochl oride is taken up in 40 m of DCMand mxed with 1.73 g (5.5 mol)

of 3-chl or operoxybenzoic acid (55% . The batch is stirred for 90 m nutes
roomtenperature and then diluted with DCM 1t is washed with saturated
NaHCO3 sol ution and saturated Nad sol yppon. The organi c phase is dried
filtered and concentrated by evaporation. The remaining residue

(Na2SO4)

is purified by chromatography (DCMEtOH 9:1). 553 ng (1.5 mol,

correspondi ng to 33% of theor of—Nbge product is obpainwed. 102 ' H NWR
>Q\\gﬂ), 7.90 (d, 2H), 7.53d, 2H), 6.53 (d,
g CES). h) Production

(DVBO): 9.55 (s, 1H), 8.08 (s
1H, 4.35 (m 1H), 2.70
of 5-Brono-N -isopropyl -
2,4-diamne ~i | S

’
O >

°N4.25 (d, 6H).

(et hyl sul fanyl)p -pyri mdine-

1.0 g (6.45 mmol) of (RS)-S-phenyl-S-methyl sulfoximide is carefully mixed with
3 ml of concentrated sulfuric acid. While being stirred at 0°C, the batch is carefully
mixed drop by drop with 1 ml of fuming nitric acid and slowly heated overnight to room
temperature. The reaction solution is carefully added to ice-cooled 1N NaOH solution.
The basic batch is extracted from ethyl acetate. The combined organic phases are dried
(Na;SQOy), 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
diisopropy] 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).

at



aHN NN / NH Br Asolution of 4,08 g (16.3 nmol) of
(5-brono-2-chloro-pyrimdin-4-yl)- isopropyl-amne in 20 ml of acetonitrile
is mxed at roomtenperature with a solution of 2 m (16.3 nmol)

of 4- met hyl sul f anyl - phenylamine in 10 mM of acetonitrile. The batch is m xed
with 4.1 mM of a 4 nolar solution of hydrochloric acid in dioxane and 4.1 m
of water, and then it is stirred under yogefl ux for 16 hours. After cooling,
the precipitate that is forned 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 f(B)r:m of hydrochloride. "HNWR (DVsO: 10.39 (s, 1H), 8.18
(s, IH, 7.88 (br,1H), 7.49 (d, 2H), 7.29 (d, 2H), 4.30 (m 1H), 2.5 (s,

3 1.21 (d, 6 z 3 R IO | r i f d
N,H{(N 2 f; d _f?\lnlméﬁk('gﬁ%éﬁfé.és &3 57898 (O, 8138YRY MEY!i7ad0e ) Py UEs s
(s, 1H), 3.17 (s, 3H).

MS: 201 (ES).

g) Production of S-bromo-N"—isopropyl—N’-[4—(methylsulfinyl)phenyl)—pyrimidin&

2,4-diamine

1.77 g (4.6 mmol) of 5-bromo-N* -isopropyl-N*-[4-(methylsulfanyl)phenyl)-
pyrimidine-2,4-diamine hydrochloride is taken up in 40 ml of DCM and mixed with 1.73
g (5.5 mmol) of 3-chloroperoxybenzoic acid (55%). The batch is stirred for 90 minutes
at room temperature and then diluted with DCM. It is washed with saturated NaHCO;
solution and saturated NaCl solution. The organic phase is dried (Na;SO,), 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.



L

ROC ~CI HN)LNH POC3~ N* \-N NCI" \' N ITI-k Ol YO ~Rz O RRRL C
N' NS/R2 R Substituents R and R2 have the neaning that is indicated

gener al

formula (1). i) Production of

(R)-2-[(5-Brono-2-chl oropyri m di n-4-yl)am no] propan-1-ol CI  NkN |1 |
H Br 104 A solution of 22.8 g (100 nmmol) of 5-brono-2, 4-dichl oropyrim di ne
in 100 M of acetonitrile is m xed at O%)Eirst with 17.0 mM (125 nnnol)

oftriethylam ne and then with 9.4 g (1

stirred overnight at roomtenperature. The

"H-NMR (DMSO): 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).

b) Production of S—Bromo-N‘-isopropyl-Nz-[4-(methylsulfanyl)phenyl)-pyrimidine—

2,4-diamine

o
1
N| Y
|\fl\ /k
N
H
Br

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 (DMSO): 10.39 (s, 1H), 8.18 (s, 1H), 7.88 (br, 1H), 7.49 (d, 2H), 7.29
(d, 2H), 4.30 (m, 1H), 2.5 (s, 3H), 1.21 (d, 6H).

MS: 353 (ES).

in

Yl

mol ) of D-alaninol. The batch is

N



precipitate that is forned is suctioned off, washed with water, and
conpletely dried. 21.5 g (81 mmol, corresponding to 81% of theory) of the
product is obtained. 'HNWVR (DMSO): 8.21 (s, 1H), 7.05 (d, 1H), 4.86 (t,
1H, 4.16 (m 11-1), 3.41 (m 211), 1.17 (d, 3H). D j) Production of

(2R, 3R) - 3-[ (5- brono- 2-chl oropyri m di n-4-yl)oxy[-butan-2-0f C ~ N' \-N
If, OBr OH A solution of 1.35 g (15.0 nmggl) of (R R -(-)-2,3-butanediol in
50 M of THEis mxed at OCin portions with 480 ng (11.0 mml) of sodium
hydri de (55% di spersion) and then stirred for 10 m nutes at room

t enper at ur e Adlitorad InfeipedikfeRrodaetpr oduced is added at 0OCto 2.27 g (10.0
nmol ) of 5-brono-2, 4-di chl oropyrimdine in 25 ml of THE The batch is slowy
heated to roomtenperature and stirred for 12 hours. The solvept is drawn
off, and the residue that is obtained is purified by chromatodraphy
(hexane/ethyl acetate 1:1). 2.29 g (8.1 mmol, correspondin ﬁl % of
theory) of the product is obtained. 105 'H NWR (DVSO : 8. (sp IH), 5.18

(g, 1H), 3.96 (q, IH, 2.02 (d, 1H,1.4 (d, 3H), 1.28 (d, 834 _ R
N

/ 1 "
R

j\ cl Cl
POC! /k )\
HN NH : NI NN - NI NN
N R?
) H/&O K(J\ ci Y“\ o~
R’ R' R’

Substituents R' and R* have the meaning that is indicated in general formula ().

) i) Production of (R)-2-[(5-Bromo-2-chloropyrimidin-4-yl)amino]propan-1-el



J U |

M5: 281 (ES). k) Production of

(R)-3-[(5-brono-2-chl oropyri mdin-4-yl)am nol -2-nmet hyl -butan-2- of C N ~']
/Ix\ YINH H Br An ice-cooled solution of 2.95 g (10.0 nmol) of

met hyl - N- (5- bronmo- 2- chl oropyrim din-4-yl)-D-alaninate in 150 m of THE is
m xed drop by drop with 30 M (90 nmol) of a 3 nolar solution of

nmet hyl magi esi um brom de i n di et hyl ether1 After 2.5 hours at room
tenperature, the batch is mxed with 30 ¥ of saturated anmonium chloride
solution. It is diluted with water and extracted fromethyl acetate (3x).

The ,Sombined or gani i f358 o AL F(REREN 1 bl SEAthiANg s RARNSY 21 o

by evaporati on. remai ni residue i's puri ronmat ogr ap
(hexane/ethyl acetate: 4,1-1:1). 2. 9.5 | .. correspondjng to, 95% of
theory) of ﬁwémﬁ?ﬁwdmwdsat&oﬁi‘%rmﬁﬁ P %ﬂ/&e‘?écﬂ?%gg)"f Wﬂwiil@lpef-aflsh, Ny (g,
IH, 42 (m IH,1.8 (br, 1H, 1.2 (m 9H). 106 ka) Production of nethyl
N- ( 5- br ono- 24ch(136 opyoel) of Wiateninoy| Thébathaisistimedovernight at room temperature. The

precipitate that is formed is suctioned off, washed with water, and completely dried. 21.5

g (81 mmol, corresponding to 81% of theory) of the product is obtained.

'H-NMR (DMSO): 8.21 (s, 1H), 7.05 (d, 1H), 4.86 (t, 1H), 4.16 (m, 1H), 3.41

(m, 2H), 1.17 (4, 3H).

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

Cl
NI N =
P> z
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 to0 2.27 g (10.0 mmol) of 5-bromo-2,4-dichloropyrimidine in 25 m! of THF.
The batch is slowly heated to room emperature 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.



Nl N YKNO\ Br OD 22.8 g (100 nmmol ) of 5-brono-2, 4-di chl oropyri m di ne
and 14.0 g (100 mmol) of D-alanic acid nethyl ester hydrochloride are

di ssolved in 300 mM of THE and 75 ml of DMP. The ice-cool ed batch is m xed
with 33.5 m (240 mmol ) of triethylam ne and then slowy heated to room
tenperature. After 48 hours, the solvent is drawn off in a rotary
evaporator, and the remaining residue iggpurified 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. "HNWR (CDCI3): 8.2 (s, 1H), 6.1 (d,

1H), 4.8 (m 1H) HAMR(®MSb),8.44 G, (i), 538)q, 1HD) 3.96 6Ggueh)) 12 of, 1H), 1.4 (d,

(2R, 3R) - 3-[ (5- brono- 2-chl oropyri m di n-4-yl)am nol butan-2-ol ~CI N '"IIN I
i~ OH Yl 3uN 138 @Bsgy 107 32.7 g (159 mmol) of copper(1)brom de di net hyl
sul fide conplex is introduced

MS: 281 (ES).

k) Production of (R)-3-[(5-bromo-2-chlorepyrimidin-4-yl)amino]-2-methyl-butan-2-
ol

Cl
i ) N z
l\\])\ ; OH
K
H

An ice-cooled solution of 2.95 g (10.0 mmol) of methyl-N-(5-bromo-2-
chloropyrimidin-4-yl)-D-alaninate in 150 ml of THF is mixed drop by drop with 30 ml
(90 mmol) of a 3 molar solution of methylmagnesium bromide in diethyl ether. After 2.5
hours at room temperature, the batch is mixed with 30 ml of saturated ammonium
chloride solution. It is diluted with water and extracted from ethyl acetate (3x). The
combined organic phases are dried (Na;SO,), filtered and concentrated by evaporation.
The remaining residue is purified by chromatography (hexane/ethyl acetate: 4:1 — 1:1).
2.81 g (9.5 mmol, corresponding to 95% of theory) of the product is obtained.

'H-NMR (CDCh): 8.1 (s, 1H), 5.9 (d, 1H), 4.2 (m, 1H), 1.8 (br, 1H), 1.2 (m, 9H).



under nitrogen atnosphere into 1000 m of diethyl ether and cooled to -78C.
Over a period of about 25 mnutes, 200 m of a 1.6 nolar solution of
methyllithiumin diethyl ether is added in drops, and then the cooling bath
is renoved. The batch is stirred for 40 mnutes, and the tenperature
increases to -35C. It is cooled to -55C, and 18.9 g (71.5 mol) of
(R)-2-[(5-brono-2-chl oropyri m di n-4-yl ) apg no] propanal is added over a period
of 20 mnutes. It is stirred for 6 hours at -55C, then the cooling bath is
filled with dry D ice again, covered with alumnumfoil, and the batch is
stirred oveka) Bhiduction ofinetiyl-aV-(SShtomi@2-ehlozapsrimidin-dhpDialgniasteut i on i s
added in drops, and the batch is heated to room tenperature. It is diluted
with 500 M of diethyl ether, the organic phase is separated, and the
aqueous phase is extracted with diethyl ether. The conbi ned organi c phases
are washed wth saturated amoni um chl oride solution and saturated Nad
solution, dried (Na2SO4), filtered and concentrated by evaporation. The
remai ning residue is purified by romat ogr aphy (hexane/ ethyl acetate : 4:1
- 1:1). 8.4 g (30.0 nmmol, corresporjding to 42% of theory) of the product is
obtained. '"H NWR (CDC13): 8.1 (s , 5.8 (d, 1H, 4.2 (m 114), 3.9 (in,
114), 2.0 (d, 1H), 1.3 (d, 314)N .218d, 3H. HPLC Analysis: Colum:

Chiral pak ADDOH5 Length x ID 1 X .GW@Qnts: A= Hexane, C = Ethanol

Flow. 1.0 mMImn 108 N

H
Br 0

) 22.8 g (100 mmol) of 5-bromo-2,4-dichloropyrimidine and 14.0 g (100 mmol) of
D-alanic acid methyl ester hydrochloride are dissolved in 300 ml of THF and 75 ml of
DMF. 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 (CDCl;): 8.2 (s, 1H), 6.1 (d, 1H), 4.8 (m, 1H), 3.8 (s, 3H), 1.6 (d, 3H).
) Production of (2R,3R)-3-[(5-bromo-2-chloropyrimidin-4-yl)aminolbutan-2-ol

Cl

N“ N

N
H

Br



im0k B 1

Gradient: Isocratic 5% C Detector: UV254 nm Terrperature 25C RT in mn:

6. 04 1a) Production of (R)-2-[(5-brono-2-chloropyrimdin-4-yl)am no] propanal
I NI N= YI HN ~kyH Br p A solution of 40.0 g (135.8 nmol) of

met hyl - N- (5- br ono- 2-chl oropyri m din-4- yl)-D-alaninate in 800 m of toluene
Is mxed at -78C with 310 M of a 1.2 nolar solution of diisobutyl alum num
hydride. After 30 minutes, it is carefully quenched with methanol. The
batch is heated to roomtenperature and 1 8% uted with 1000 m of tert-butyl
met hyl ether. It is washed successively with INHC (3 x 100 m), saturated

di bi b
organi ¢ phase ?2%?.%3339’%%}8@&?@%?6?@% P AR Rabtble Ry bissd ot 1 on.
e T g S ol e e SRR S et
gr gdl(“;]t I;L;SL ggrgt?&lgf;%p@ 2?32;1/15’(3(;,&&?%]}3 agrgm(qum B@;?l@f of meéx}?lhﬂ}}ul_x?l n cget%yl( a9 10,

(2R, 3R) - 3-[ (5- brono- 2-chl or opyri m di n-4-yl)am no] - 4- net hoxybut an- 2- ol
ether is added in drops, and then the cooling bath is removed. The batch is stirred for 40

minutes, and the temperature increases to -35°C. It is cooled to —55°C, and 18.9 g (71.5
mmol) of (R)-2-[(5-bromo-2-chloropyrimidin-4-yl)aminopropanal is added over a period
of 20 minutes. Itis stirred for 6 hours at ~55°C, then the cooling bath is filled with dry

J ice again, covered with aluminum foil, and the batch is stirred overnight. 200 ml of a
saturated ammonium chloride solution is added in drops, and the batch is heated to room
temperature. It is diluted with 500 ml of diethyl ether, the organic phase is separated, and
the aqueous phase is extracted with diethyl ether. The combined organic phases are
washed with saturated ammonium chloride solution and saturated NaCl solution, dried
(Na;S0y), 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 (CDCly): 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 5p
LengthxID: 150 x 4.6 mm
Eluvants: A= Hexane, C = Ethanol

Flow: 1.0 ml/min



NN Y ' H H Br I) 311 ng (2.6 mmol) of
(2R, 3R) - 3- am no- 4- net hoxy- but an- 2- ol hydrochl oride (production according to
A 1. Meyers, D. Hoyer, Tet. Lett. 1985, 26, 4687) in 2 m of acetonitrile
is mxed with 0.28 m of triethylam ne 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 ng (2.0 mmollp8of 5-brono- 2, 4di chl oro- pyri m di ne
in 26 mM of acetonitrile at -30C. By renpval of the cooling bath, it is
slowy heated to room tenperature while being stirred. After 16 hours, the
sol vent is drawnC&dentn a lsegralisS%dyaporator, and the remaining residue is
purified by chromatography (hexane/ethyl acetate : 4:1 - 1:1). 509 ng (1.6
mmol , correspondDstgcton 80%AJ¥f2%hwory) of the product is obtained. 'H NWR
(cbc13): 8.1 (s, 11-1), 6.3 (d, 11-1), 4.3 (m 11-1), 4.2 (m IH, 3.8 (d,
2H), 3.4 (s, 3Hremperatuted, 25fH), 1.2 (d, 3H). 110 |Ic) Production of
5-brono-2-chloropyrimdin-4-ol CI N'-~N Y "CH

RT inmin: 6.04

la) Production of (R)-2-[(5-bromo-2-chloropyrimidin-4-yl)amino]propanal

| 5

Br 0

A solution of 40.0 g (135.8 mmol) of methyl-N-(5-bromo-2-chloropyrimidin-4-
yl)-D-alaninate in 800 ml of toluene is mixed at —78°C with 310 ml of a 1.2 molar
solution of diisobutyl aluminum hydride. After 30 minutes, it is carefully quenched with
methanol. The batch is heated to room temperature and diluted with 1000 ml of tert-butyl
methyl ether. It is washed successively with 1IN HCI (3 x 100 ml), saturated sodium
bicarbonate solution (3x) and saturated NaCl solution (3x). The organic phase is dried
(MgS0s), 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 (CDCls): 9.6 (s, 1H), 8.2 (s, 1H), 6.3 (d, 1H), 4.8 (m, 1H), 1.5 (d, 3H).



Br 50.5 g of 5-brono-2,4-dichloropyrimdine is mxed with 133 m of 2N

sodi um hydroxi de solution and stirred for 50 m nutes at 45-50C. After
cooling, it is acidified with 21 m of concentrated hydrochloric acid while
being cooled with ice. The precipitate is suctioned off, washed with water
and a little nethylene chloride and dried at 25-35C. 17.12 g (36.9% of
theory) of the product with a nelting pep;mt of 136-145C (deconposition) is
obtai ned. Produced in a way that is simlar to the above-described process
variants in each case are also the conmpounds below. Cl~I~a\ cI N" "N/'N
N'~N OH Srlhp&redhetiomof@R3K)-MES-Doomo-2Hhl@Py(iktifdin3k ¢ 4riinp]-441 n)
Production of 5-brono-2-[4-(nmethyl sul fanyl) phenyl am no] pyri m di n-4-ol HHNN /
| N NN 1~metho¥butdn-2-ol

<
mm? QO
S

311 mg (2.6 mmol) of (2R,3R)-3-amino-4-methoxy-butan-2-ol hydrochloride
(production according to A. I. Meyers, D. Hoyer, Ter. Lett. 1985, 26, 4687)
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, [H), 1.2 (d, 3H).



St 55 i

9.8 g of 5-bronD-2-chIoropyrinidin-4-o| IS suspended in 200 M of
acetonitrile. After 7.2 g of 4-nethylsul fanyl-phenylam ne is added, 12 m

of a 4N solution of HO in dioxane is added in drops while being stirred
vigorously. After drop-by-drop addition of 5 m of water, the mxture is
stirred for 3 hours at 78C and for 2 days at roomtenperature. The m xture
is cooled in an ice bath and suctioned q@ The filter cake is washed tw ce
with acetonitrile and dried. 15.2 g (92.7% of theory) of the product with a
mel ting point of 238C (deconposition) is obtained. o) Production of
(RS)-5-bro 5 [Qhpyrimdin-4-ol O Il / | S~
(RS) -5 brongy @.&d@u&@m ﬁmnid. Qséh;o?tiﬁ}mm %)

5- brono- 2-[ 4- (nethylsulfanyl)phenylanlno]pyr|nldln 4-0l is suspended in 110
m of glacial acetic acid. Wiile being cooled with ice water, 4.6 nl of a
30% solution of hydrogen superoxide is added in drops. The m xture is
stirred for 18 hours at roomtenperat e and then suctioned off. The filter
cake is washed twice with water and apce with ethanol and dried at 60Cin a
vacuum 8.75 g (75.7% of theory) of "~Mroduct with a melting point of
240C (deconposition) is obtained. l _

OH

Br
50.5 g of 5-bromo-2,4-dichloropyrimidine is mixed with 133 ml of 2N sodium
| j 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:

i
NT RN
l

Br 1

Example m ma mb

MS 250 (CT) 293 (EI) 341 (EI)




PR —— +

p) Production of
(RS)-S-{4-[ (5-brono-4-hydroxypyri mdi n-2-yl)am no] phenyl }-S- net hyl
sulfoximde ON*NH / I S HNNa N \N/ OH Br 324 nyg of

(RS) - 5- brono- 2- [ 4- (et hyl sul f nyl ) phenyl am no] pyri m din-4-0l1 and 128 ny of
sodi um azi de are suspended in 6 m of nethylene chloride and m xed drop by
drop with 0.3 ml of concentrated sulfurili acid while being cooled with ice.
The mixture is stirred for 36 hours at 14bc. The organi ¢ 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 ng (78.2% of

theory) of g%rg§l?cgfrﬁgg)f\gi-I%r%m%—ﬁi—hh&ﬂylgﬂfgﬁyl)%fhen)r?lgr(l)llcno SRsoimes gl on) IS

obtai ned. 1 uction o
(RS)-S-{4-[(5-brono-4-chl oropyrimdin-2-yl )agi no] phenyl }-S- net hyl
sulfoximde ON~NH / | HN ~ N’ ‘NN/@r\

HN

A

b}

9.8 g of 5-bromo-2-chloropyrimidin-4-ol is suspended in 200 m! of acetonitrile.
After 7.2 g of 4-methylsulfanyl-phenylamine is added, 12 ml of a 4N solution of HC} 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



"Cl Br 255 ng
of (RS)-S-{4-[(5-brono-4-hydroxypyrimdin-2-yl)am no] phenyl }-S net hyl
sul foximde is 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 poured
into ice water, nade al kaline with 25% ammoni a sol ution while being cool ed
intensely (tenperature < 5C) and stirrad2for 1 hour in an ice bath. The
precipitate is suctioned off, washed with water and dried at 60C. 220 ny
(81.8% of theory) of the product with a nelting point of 170-173C is
obt ai ned. r) Prodllgwoi 6tbrorho-2-[4-(methylsuifanyl)phenylamino]pyrimidin-4-ol is suspended

(RS) - S- (4- am nophenyl ) -S-cycl opropyl -N-[2-(trinmethyl silyl)- ethyl sul fonyl]
sul foxi m deinSI 10 mbSof gl4didl aletictdéN. TWHile Bothh el with ice water, 4.6 ml of a 30%
(RS)-S-cycl opropyl -S-(4-nitrophenyl)-N[2-(trinethylsilyl)ethyl
sul fonyl | sukéleﬁémﬂﬁzdto:%eﬂ bgRAII&RGs hided iflrdpE. TR ﬁﬁaﬂﬁﬁﬁ@&ﬁe@%f Y¥hd s Qe' ng

cooled with ice an approxi matel'y 10% by wei ght sol ution of

titaniunl R}ooﬁbteﬁ{ge&%k (?glen ggcrﬁ)oﬁgdl%ﬁ 29& ﬁﬁér ?Xéj{s%ag%néﬁr lj\ﬁcea\gilﬂgwhfzr %ﬁg ed in

drops. The so nTs | rre room erature an our ed
onto ice. The pH.is se 5% sod so| on. After
Ot hyl | acet apBee it S ot e Bt in Ve, dusi8 s Pﬂﬁeo | thé

product with a melting point of 240°C (decomposition) is obtained.

, ') p) Production of (RS)-5-{4-[(5-bromo-4-hydroxypyrimidin-2-yl)amino]phenyl}-§-

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.



precipitate is suctioned off and washed with 100 ml of ethyl acetate. The
filtrates are conbined, dried and concentrated by evaporation. After
purification by flash chromatography, 215 ng of

(RS) - S- (4- am nophenyl ) - S-cycl opropyl - N-[ 2-

(trimethylsilyl)ethylsul fonyl]sulfoximde is obtained. Melting point:
137-138C Produced in a simlar way are afso

(RS) - S- (4- am nophenyl ) - S-cycl opr opyl -

met hyl -N-[ 2-(trinmethylsilyl)ethylsul fonyl]sulfoximde (nelting point:

138- 140C) aqM Production of (RS)-S-{4-[(5-bromo-4-chloropyrimidin-2-yl)amino]phenyl}-S-

(RS) - S- (4- am nophenyl ) - S-cycl opentyl -N-[2-(trinmethyl silyl)ethyl sul fonyl]sulf
oxi m de ( nmietliyhgulpsximide 146- 147C). s) Production of

(RS)-S-cycl opropyl -S-(4-nitrophenyl)-N[2-(trimethylsilyl)ethyl- sulfonyl]

sulfoximde O "S\\ -,,,,, S ON " \\ // O S 2N 115 260 ny
of (RS) - 1- (cycl opropyl sul fnyl }4-ni trobenzene is dissolved in 10 m of
acetonitrile, mxed with 100 ng of O, NH

tetral ds-(acetonitrile)-copper(l)-hexgitNg %Qhosphate and stirred for 45
m nutes at roomtenperature. The sols cooled in an ice bath and
m xed wth 613 ng of H

[N-(2-(trimethylsilyl)ethanosul fon&i m no] phenyl i odi nane

N~ SN

L

) Br

255 mg of (RS)-S-{4-[(5-bromo-4-hydroxypyrimidin-2-yl)amino]phenyl}-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-N-[2-(trimethylsilyl)-

ethylsulfonyl}sulfoximide



(Phl =NSes: J. Og. Chem, 64(14), 5304-5307 (1999)). After 30 m nutes of
stirring at OC, 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)-copper(l)-hexafluorophosphate is added. After 30

m nutes of stirring at 0OC, the m xture is concentrated by evaporation. The
oily residue is mxed with hexane, whergly the product crystallizes. The
solution is decanted off, and the solid is purified by flash chromat ography
(hexane/ et hyl acetate). 325 ny of

(R$) - S- cycl opr op$2o fig(cf{RS)tS-oyahepnypyl-SN4 n2trdphehy B N2 (Grinhathylsityietissl f onyl ] -
sulfoximde is obtained. Melting point: 111-114C t) Production of

(RS) - 1- (cyckapsypyhifoxihideyd disshiridtn §0a v etehydofusinORMite S%:; ¢id1<fwith

1- (cycl opropyl sul'fanyl )-4-nitrobenzene is dissolved in 5 m~™ of acetonitrile

and m xed i hy 3 opb OB LBRAO A0 QO b ) Sohe A1 5 of

stirring at rbom tenperature, errodic a ereto while

bei ng cool ed,,, .The .m xtuyre i.g stirred . for. 30 mnutes at room rature,
cool o adovcd Beilh ditiorRodtadd Biadie! indiori th SQuftn SIRTARENS oai um
disulfite solution. It is diluted with 116 methylene chloride, washed with
wat er, sodi OAWBRERPECERPeaBER td RoMresimtesige.u The B Is sebati &9wath) 1674 spdiwg®| ut i on,

and concentrated by evaporation. After purification by flash
chr omat ogr apigroxiag Solutiornf AfteSfhyl agatate scyddeds yhesmIxtury ks) vigoroudly stivendz die i s
optained precipitate is suctioned off and washed with 100 ml of ethyl acetate. The filtrates are
j combined, dried and concentrated by evaporation. After purification by flash
chromatography, 215 mg of (RS)-S-(4-aminophenyl)-S-cyclopropyl-N-{2-
(trimethylsilyl)ethylsulfonyl]sulfoximide is obtained.

Melting point: 137-138°C

Produced in a similar way are also (RS)-S-(4-aminophenyl)-S-cyclopropyl-
methyl-N-{2-(trimethylsilyl)ethylsulfonyl]sulfoximide (melting point: 138-140°C) and
(RS)-S-(4-aminophenyl)-S-cyclopentyl-N-[ 2-(trimethylsilyl)ethylsulfonyl]sulfoximide

(melting point: 146-147°C).

8) Production of (RS)-S-cyclopropyl-S-(4-nitrophenyl)-V-{2-(trimethylsilyl)ethyl-

sulfonyl]sulfoximide



Mel ting point: 104-106C Produced in a simlar way are: ta) Production of
(RS)-1-(ethylsulfinyl)-4-nitrobenzene S O-NI / I Il O "HNW (DVSO :
8.39 (m 2H), 7.92 (m 2H), 3.18 (m 11-1), 2.88 (in, 1H), 1.06 (tr, 3H).
tb) Production of (RS)-2-[(4-nitrophenyl)sulfinyl]ethanol O 11 SOH O\,
O "HNWR (DMSO: 8.41 (m 2H), 7.93 (m 2H), 5.13 (tr, 1H, 3.84 (m 11-1),
3.7 (m I H, 3.16 (m 1H, 2.95 (m hi$¥). M 216 (ES). 117 tc)
Production of (RS)-1-(isopropylsulfinyl)-4-nitrobenzene O 11

260 mg of (RS)-1-(cyclopropylsulfinyl}4-nitrobenzene is dissolved in 10 ml of
acetonitrile, mixed with 100 mg of tetrakis-(acetonitrile)-copper(I}-hexafluorophosphate
and stirred for 45 minutes at room temperature. The solution is cooled in an ice bath and
mixed with 613 mg of [N-(2-(trimethylsilyl)ethanosulfonyl)imino]phenyliodinane
(PhI=NSes: J. Org. Chem., 64(14), 5304-5307 (1999)). After 30 minutes of stirring at
0°C, another 232 mg of PhI=NSes is added. Afier 2 hours of stirring at 0°C, another 60
mg of PhI=NSes and 10 mg of tetrakis-(acetonitrile)-copper(I)}-hexafluorophosphate is

j added. After 30 minutes of stirring at 0°C, the mixture is concentrated by evaporation.
The oily residue is mixed with hexane, whereby the product crystallizes. The solution is
decanted off, and the solid is purified by flash chromatography (hexane/ethyl acetate).
325 mg of (RS)-S-cyclopropyl-S-(4-nitrophenyl)-N-[2-(trimethylsilyl)ethylsulfonyl}-
sulfoximide is obtained.

Melting point: 111-114°C

t) Production of (RS)-1-(cyclopropylsulfinyl)-4-nitrobenzene

350 mg of 1-(cyclopropylsulfanyl}-4-nitrobenzene is dissolved in 5 ml of
acetonitrile and mixed with 10 mg of iron(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 om temperature, cooled in an ice bath and

mixed drop by drop with semi-saturated sodium disulfite solution. It is diluted with



ooN. / IY"'"HNW (DMSO: 8.39 (m 2H), 7.88 (m 2H), 3.10(m 1H), 1.25 (d,
3H), 0.88 (d, 3H). td) Production of
(RS)-2-nethyl-1-(methylsulfinyl)-4-nitrobenzene 0 11 - 1 \' S OM. O
"HNWR (DVSO): 8.31 (m 1H), 8.19 (m 1H), 8.04 (m 1H), 2.78 (s, 3H), 2.45
(s, 3H). Ms: 200 (ES). 118 te) Production of
(RS)-l-(rrethyIsuI_finyI)-4-nitro-2-(trifHE(grorrethyl)benzene O ~OMWN, I / F
HF OF "HNW (DVMSO: 8.78 (m 1H), 8. (m 2H), 2.83 (s, 3H. M 270
(ES). ti) Production of (RS)-2-fluoro-I-(nmethylsulfinyl)-4-nitrobenzene

methylene chloride, washed with water, sodium bicarbonate solution and saturated

sodium chloride solution, and concentrated by evaporation. After purification by flash

chromatography, 270 mg of (RS)-1-(cyclopropylsulfinyl)-4-nitrobenzene is obtained.

Melting point: 104-106°C

Produced in a similar way are:

ta) Production of (RS)-1-(ethylsulfinyl)-4-nitrobenzene

o

'"F.NMR (DMSO): 8.39 (m, 2H), 7.91 (m, 2H), 3.18 (m, 1H), 2.88 (m, 1H), 1.06

o==

(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).



0 11 O, F O'"HNWR (DVsO: 8.33 (m 2H), 7.99 (m 1H), 2.90 (s, 314).
MS: 204 (ES). 119 wu) Production of 1-(cyclopropylsulfanyl)-4-nitrobenzene S
\ 02N The cycli zation of 1-(3-chloro-propylsulfanyl)-4-nitro-benzene was
performed as described in J. Org. Chem, 33(1), 43-47 (1968). 'H NWR
(DVBSO): 8.18 (d, 211), 7.60 (d, 211), 2.40 (m 111), 1.21 (m 211), 0.66 D
(m2H. M5 (d): 195 (M, 12%, 213 (M 41#NH3, 100%, 230 (r+1+2 NH3, 44%.
v) Production of 1-[(3-chloropropyl)sulfanyl]-4-nitrobenzene SCI 02N 1 g of
pot assi um hydroxide is dissolved in 40 m of nethanol and m xed with 2.3 ¢
of 4-ni tr ot M)oPreduetion THR -1 s(irepsopylsulfinyd}-#-mitrobeénagenecone hour at room
tenperature and m xed drop by drop with 1.48 m of 1-brono-3-chloropropane.
After 4 hours of stirring at

) 'H-NMR (DMSO): 8.39 (m, 2H), 7.88 (m, 2H), 3.10 (m, 1H), 1.25 (d, 3H), 0.88

(d, 3H).

td) Production of (RS)-2-methyl-1-(methylsulfinyl)-4-nitroebenzene

'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).



room tenperature, another 0.15 ml of 1-brono-3-
drops. The mxture is stirred for 65 hours at

chl oropropane is added in
roomt enperat ure,

concentrated by evaporation in a vacuumand taken up in ethyl acetate. It
is extracted with water and saturated conmon salt solution, dried on sodium

sul fate and concentrated by evaporation. After

purification 120 by flash

chromat ography, 2.54 g of 1-(3-chloro-prapyl sul fanyl)-4-nitro-benzene is

obtai ned. 'H NMVR (DMBO): 8.16 (d, 2H), 7.55 (d,

2H), 3.77 (t, 2H), 3.25 (t,
Produced in a sim | ar

2H), 2.08 (q, 2H). M (ES): 232 (1009, 234 (38%.
way are al sé)e)ll?w%lcm Oéo(ﬂ t{mathyisulfinyl)-4mitriot2-grifluovamethyl)henzene
(chl oronet hyl ) -cycl opropane) and 1-cycl opentyl sul fanyl-4-nitro-benzene (from

bronocycl opentane). w) Production of
(RS)-S-(2-hydroxyethyl)-S-(4-nitrophenyl)-N[2-
(trinmethylsilyl)ethylsulfonyl] sulfoximde O

iN, O ~1I\ O\WN/ OH O

"H-NMR (DMSO): 8.48 (m 2H), 8.24 (m 2H), 4.197 (tr, 1H), 3.99 (tr, 211),

3.79 (in, 2H), 3.00 (dd, 2H), 0.96 ( 905 (s, 9H).
o;N+ F
[ F
o} F
) 'H-NMR (DMSO): 8.78 (m, 1H), 8.50 (m, 2H), 2.83 (s, 3H).
MS: 270 (ES).

tf) Production of (RS)-2-fluoro-1-(methylsulfinyl)-4-nitrobenzene

'H.NMR (DMSO): 8.33 (m, 2H), 7.99 (m, 1H), 2.90 (s, 3H).

MS: 204 (ES).



121 x) Production of (RS)-S-(4-am no-2-nethoxyphenyl)-S-nethyl sul foxi mde
ONH / Il S 0O1-1 HZN'W 1.5 g (6.5 nunol) of

Q@ S)-S-(2-nmethoxy-4-nitrophenyl)-S-nmethyl sulfoximde in 100 m of ethanol
is mxed with 300 ng of palladiumon carbon (10% x 50% H20O and

hydr ogenated for 45 m nutes at roomtenperature and normal pressure. The
batch is filtered and concentrated by auaporation. 1.0 g (5.1 mol,
corresponding to 79% of theory) of the product is obtained. 'H NWR
(DVsO-D6): 7.10 (m IH, 6.92 (m IH), 6.73 (m 1H), 4.70 (br, 3H, 3.76
(s, 3H), 3. 13 Rredudidn ofNHcydopropgBpifayyl)-pmitabenzene of

(RS) - S- (2- net hoxy-4-nitrophenyl)-S-nmethyl sulfoximde ONH / Il ~~/\ Q2N O
7.5 g of fumngnitric acid is cooled to -10C and slowy mxed with 5.0 g
(32.4 nmmol) of 1-nethoxy-2-nethylsul fanyl-benzene. The batch is slowy

heated to room 122 /©/S.
ON

The cyclization of 1-(3-chloro-propyisulfanyl)-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
: U (m, 2H).

MS (CI): 195 (M, 12%), 213 (M'+1+NHs, 100%), 230 (M'+1+2 NH;, 44%).

v) Production of 1-{(3-chloropropyl)sulfanyl}-4-nitrobenzene

Q/SWCI
O.N

2

j 1 g of potassium hydroxide is dissolved in 40 mi 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 ethy! acetate. It is extracted with water and saturated common

salt solution, dried on sodium sulfate and concentrated by evaporation. After purification



tenperature while being stirred, diluted with 100 mM of water and
neutralized with sodium bicarbonate. It is extracted with diethyl ether and
et hyl acetate. The conbi ned organic phases are dried (Na2SO™4), filtered and
concentrated by evaporation. 5.3 g of the internedi ate product that is
obtained is mxed with 1.8 g (27.7 mvol) of sodium azide and 25 m of
CHC13. The batch is cooled to OC and cargfpul ly mxed wth 6.3 m of
concentrated sulfuric acid. It is heated first to roomtenperature and then
to 45C. The batch is stirred overnight at this tenperature. After cooling,
it is m xed bydlasichtbmatogubhy, e5agoet-(hoido@ropyloffatyii-dditrd-henzenegani ¢ phase

i s separated, and the aqueous phase is extracted again with 100 m of
CHC13. The agt@eds phase is made basic with I N NaCH sol ution and then
extracted from CHCL3 (2x). The organi ¢ phases of the |ast extraction are

conbi ned, dried (@q@ﬁ? t

(16.5 mml) of t he product |s Obc@@ ﬂg}.j?’ %%]Ri)g%wsgm ?}?QQFI(—B 8. 48
(m 1H), 7.?2;9(|n 1H), 4.70 (s, 11-1), 4.08 (s, 3H, 321(5 3H). Ms: 231
(ES). z) Pr ction of (RS) S-(2-met hyl -4-ni trophenyl)-S-nmethyl sul foximde

(l-Q"Z\IS? \2\ rré{ h&IEI S([\ﬂ'g(éﬁ) %‘% 59@%ﬁ%§gbbenzene and 1.1 g (17.1 mmol) of

sodi um azi de in 10. of CHC13 are carefully mixed at OCwith 2.2 n
Produced in a similar way are also 1-cyclopropylmethylsulfanyl-4-nitro-benzene

(from (chloromethyl)-cyclopropane) and 1-cyclopentylsulfanyl-4-nitro-benzene (from

_ ) bromocyclopentane).

w) Production of (RS)-S-(2-hydroxyethyl)-S-(4-nitrophenyl)-V-[2-

(trimethylsilyl)ethylsulfonyl]sulfoximide

\\ N

S,

'H-NMR (DMSO): 8.48 (m, 2H), 8.24 (m, 2H), 4.97 (tz, 1H), 3.9 (ir, 2H), 3.79

p——
O_—

(m, 2H), 3.00 (dd, 2H), 0.96 (m, 2H), 0.05 (s, 9H).



123 of concentrated sulfuric acid. The batch is heated first to room
tenperature and then to 45C while being stirred vigorously. It is stirred
for 116 hours at this tenperature. After cooling, it is mxed with water
and extracted from DCM (2x). The aqueous phase is nade basic with 2N NaCH
solution and extracted from DCM The conbi ned organic phases are filtered
through a Whatman filter and concentratddlby evaporation. The crude product
that is obtained is recrystallized fromethyl acetate. 1.3 g (6.1 mmol,
corresponding to 81 % of theory) of the product is obtained. 'H NVR (DVSO):
8.28 (in, m? Progdyetiongf (B§)-5-(4-agninp-2-mathpxyphenyl) Somethylsylfoximide (5 31 .
Ms: 215 (ES). za) Production of
(RS)-S-nethyl-S-[4-nitro-2-(trifluoromethyl)phenyl]sulfoximde HNO S 01 N
F}I1 F OF "HNW (DVMSO: 8.73 (m 1H), 8.52 (m 2H), 5.00 (s, IM 3.17
(s, 3H). Ms: 269 (ES). 124 zb) ProductionCof NERS)-S
(2-fluoro-4-nitrophenyl)-S-nmethyl sul foxim (SI%/\

H,N o~

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,O) 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 (DMSO-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).
f) y) Production of (RS)-S-(2-methoxy-4-nitrophenyl)-S-methyl sulfoximide

O\\ //NH

S\
O,N o~

7.5 g of fuming nitric acid is cooled to —10°C and slowly mixed with 5.0 g (32.4

mmol) of 1-methoxy-2-methylsulfanyl-benzene. The batch is slowly heated to room



HNSO O- NaF |I_ 0 "HNW (DWO: 8.34 (m 111), 8.24 (m 11-1), 8.10 (m
1H), 5.08 (s, 111), 3.21 (s, 3H). Ms: 219 (ES). zc) Production of
(RS) - NS-di met hyl - S-(4-nitrophenyl)sulfoximde O~ NS O+ 0 500 ng (2.5
mmol) of (RS)-S-(4-nitrophenyl)-S-nmethyl sulfoximde in 4 m of

f or mal dehyde (aqueous, 37% and 20 ml of formc acid (98-100% are stirred
in an open flask at 100C. After 22 hourl22 the solvent is evaporated, m xed
again with 4 m of fornmal dehyde (aqueous, 37% and 20 ml of formc acid
(98-100% and stirred for another 22 hours at 100C. Residue fromthe

sol vent |s thmngrrtgevhila baingstiaeds dilried ovitet 190 mitHevaterand newtragizedewithiue i s

di ssolved with 2N HC1 and extracted from DCM The aqueous phase is made
basi c with bahiGobiaridnetet (tds tethcfedontDiMhyTdikeraadbihpkatetatey &ticcohBmed phases
are dried (Na2SO4), filtered and concentrated by evaporation. 448 ng (2.1

TIok e SSRGS BRIk SIS che kg g 1 1
5.3 g of the intermediate product that is obtained is mixed with 1.8 g (27.7 mmol)
of sodium azide and 25 ml of CHCl;. The batch is cooled to 0°C and carefully mixed
with 6.3 ml of concentrated sulfuric acid. It is heated first to room temperatare and then
to 45°C. The batch is stirred overnight at this temperature. After cooling, it is mixed
) with 75 ml of ice water and 20 ml of CHCls. The organic phase is separated, and the
aqueous phase is extracted again with 100 ml of CHCl;. The aqueous phase is made
basic with 1N NaOH solution and then extracted from CHCl; (2x). The organic phases
of the last extraction are combined, dried (Na;SQ,), 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

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



M5: 214 (ES). zd) Production of

(RS) - N- (et hoxycar bonyl ) -S-net hyl -S- (4-ni trophenyl )sul foximde -~0s OS5~ \0
O~" \ 0 8.50 g (42.5 nol) of (RS)-S-(4-nitrophenyl)-S-nmethyl sulfoximde
in 400 nil of pyridine is mxed drop by drop at roomtenperature with 18.8
m (197.2 mmol) of ethyl chloroformate. The batch is stirred for 4 hours at
roomtenperature and then added in dilut8 Nad solution. It is extracted
fromethyl acetate. The conbi ned organi c phases are dried (Na2804)

by chr ot 06F SSRGS D) 1H6ERch & teated ik ohoim Gipamias pghin o’ o

corresponding to 77% of theory) of the product is obtained. H-NI\/R

(DVSO- D6) : #1579 whide beipg stnsedzwgerﬁpslz Hit is slr@d ford 16zhpgys at thisempsratgey) Aften . 10
(tr, 3H). 126 ze) Production of

(RS) - S- et hylcodling jt (SR8 VER) watei sdpxtpsted Homdd Gy Ryt | Bleaqyddus phasg jis

carbonyl)-S-(4-nitrophenyl)sulfoximde O 0 O 100 ng (0.47 nmmol) of
(RS) - S (4- ninhdde page with 28 WhOMI soRitioh axd eitetel] frofn BEMY TR combined organic
phases are filtered through a Whatman filter and concentrated by evaporation. The crude
product that is obtained is recrystallized from ethyl acetate. 1.3 g (6.1 mmol,
corresponding to 81% of theory) of the product is obtained.
) 'H-NMR (DMSO): 8.28 (m, 1H), 8.22 (n, 2H), 4.67 (s, 1H), 3.17 (s, 3H), 2.81 (s,
3H).

MS: 215 (ES).

za) Production of (RS)-S-methyl-S-[4-nitro-2-(trifluoromethyl)phenyljsulfoximide

'H-NMR (DMSO): 8.73 (m, 1H), 8.52 (m, 2H), 5.00 (s, 1H), 3.17 (s, 3H).

MS: 269 (ES).



pyridine is mxed drop by drop at roomtenperature with 0.46 m (2.17 mol)
of (+) nenthyl chloroformate. The batch is stirred for 4 hours at room
tenperature and then added to dilute NaCl solution. It is extracted from
et hyl acetate. The conbi ned organic phases are dried (Na2SO4), filtered and
concentrated by evaporation. The remaining residue is purified by

chromat ogr aphy (hexane/ethyl acetate | : . 161 ng (0.41 mmol
corresponding to 87% of theory) of the product is obtained. 1H NWR
(DVBO-D6): 8.49 (m 2H), 8.13 (m 2H), 4.28 (in, 1H, 3.67 (m 2H), 1.77
(m 1H), 1.5%) (PRodattion Jfé - mz-i‘ﬁiﬁ)'o—4gliﬁ"épﬁéﬂt¥l)]@-'ﬂ)et{ljfl%Zlfofifr)idfr oduction of
(RS) - N- (et boxycarbonyl)-S-ethyl -S-(4-nnitfophenyl)sulfoximde Q3 O\ // S O
O-N+\ 1_ O'HNW (DVMSOD6): 8.48 (m 2H), 8.15 (m 2H), 3.92 (m 211),
3.69 (m 2H), 1.12 (m 611). zg) Production of

(RS) - N- (et hoxycar bonyl ) - S-net hyl - S- (2- net hyll_m4-o ni t rophenyl ) sul f oxi m de O
0,\/N V4
e
o~\\|~|d+ -
e
«) 'H-NMR (DMSO): 8.34 (m, 1H), 8.24 (m, 1H), 8.10 (m, 1H), 5.08 (s, 1H), 3.21
(s, 3H).
MS: 219 (ES).

zc) Production of (RS)-V,S-dimethyl-S-(4-nitrophenyl)sulfoximide

500 mg (2.5 mmol) of (RS)-S-(4-nitrophenyl)-S-methyl suifoximide in 4 ml of
formaldehyde (aqueous, 37%) and 20 ml of formic acid (98-100%) are stirred in an open
flask at 100°C. After 22 hours, the solvent is evaporated, mixed again with 4 ml of
formaldehyde (aqueous, 37%) and 20 ml of formic acid (98 100%) and stirred for another
22 hours at 100°C. Residue from the solvent is drawn off in a rotary evaporator. The
remaining residue is dissolved with 2N HCI and extracted from DCM. The aqueous

phase is made basic with NaHCO; and extracted from DCM. The combined organic



-~O0O O N 0O "HNW (DVWO: 8.33 (m 2H), 817 (m 1H), 3.90 (q, 2H), 3.55
(s, 3H, 2.73 (s, 3H), 1.08 (tr, 314). Ms: 287 (ES). 128 zh) Production of
(RS) - N- (et hoxycar bonyl )-S-(2-fluoro-4-nitrophenyl)- S-nmethyl sulfoximde O
/ FO "HHNWR (DMSO: 8.45 (m IH, 833 (m IH, 819 (m 111), 3.40 (m
2H), 3.60 (s, 3H), 1.04 (tr, 3H). zi) Production of
(RS) - N- (et hoxycarbonyl )- S-nmethyl-S-[4-m23ro-2- (trifluo ronethyl)phenyl]
sulfoximde O 0O N O~-N, FI_F OF "HNW (DWO: 878 (m IH), 8.65
(m1H), 8.49 (m 1H), 3.90 (q, 2 3.5

phases are dried (NaSO4), filtered and concentrated by evaporation. 448 mg (2.1 mmol,

corresponding to 85% of theory) of the product is obtained.
"H-NMR (DMSO-D6): 8.43 (m, 2H), 8.08 (m, 2H), 3.24 (s, 3H), 2.48 (5, 3H).

MS: 214 (ES).

zd) Production of (RS)-N-(ethoxycarbonyl)-S-methyl-S-(4-nitrophenyl)sulfoximide

o_/

\\ //

N
Ox. v

.
0]

8.50 g (42.5 mmol) of (RS)-S-(4-nitrophenyl)-S-methyl sulfoximide in 400 ml of
pyridine is mixed drop by drop at room temperature with 18.8 ml (197.2 mmol) of ethyl
chloroformate. The batch is stirred for 4 hours at room temperature and then added in
dilute NaCl solution. Itis extracted from ethyl acetate. The combined organic phases are
dried (Na;SO,), filtered and concentrated by evaporation. The remaining residue is
purified by chromatography (hexane/ethyl acetate 1 : 1). 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).



(s, 3H), 1.07 (tr, 3H). 129 zj) Production of

(RS) - S- (4- am nophenyl ) - N- (et hoxycar bbonyl ) -S-net hyl sulfoximde 0-/ QAS/ O
Fi2N ~ A solution of 8.70 g (32.0 mmol) of

(RS) - N- (et hoxycar bonyl ) - Snet hyl - S-(4- nitrophenyl)sul foximde in 650 m of
THE is slowy m xed at roomtenperature with 435 m of a 10% sol uti on of
Ti(111)d in approxi mately 10% hydrochl d2bc acid (Al drich). The batch is
stirred for 4 hours at roomtenperature and then cooled to OC. 450 nl of a
32% NaOH solution is added in dro In this case, the reaction nmxture is
now di | ut ed zBly Preductign af (ROnS-ethy @_[KIB#&Q)r%ﬂsonmhﬁ@lethxlcmolrﬁxxud with
500 M of ethyl acetate, and the organic phase is separated. The pul py,
aqueous phassyjcartmnyhDaf(4enitfophend)suifoxindde at e.  The conbi ned organi ¢ phases
are washed with dilute NaCl solution, dried (Na2SO™4), filtered and
concentrated by evaporation. 8.05 g (about 32.0 | ) of the product is

obt ai ned, and said product is used without furthér purification. 'H NWR
(DVBO-D6): 7.52 (m 2H), 6.66 (m 2H), 6.17 (m 2H), 3.91 (g, 2H), 3.30 (s,
3H), 1.12 (tr, 3H). 130 zk) Production of

(RS) - S- (4- am nophenyl ) - N- (et hoxycarrbonyl ) - S- foximde Q3 OSN i
0
\//
\S/
weh
N
) 0

100 mg {0.47 mmol) of (RS)-S-(4-nitrophenyl)-S-ethy! 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,SOy), 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 (DMSOQ-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).



O / I I HZN "HNWR (DVMSO-D6): 7.47 (m 2H), 6.67 (m 2H), 6.20 (s, 2H),
3.90 (m 2H), 3.42 (g, 2H), 1.10 (m 6H). zl) Production of

(RS)-S-(4-am nophenyl)-S—(2-hydroxyethy|)-N-[2-trirrethylsilyl)-

et hyl sul fonyl )sulfoximde OIN//~O \ SO1 I\ HZNZ/ OH'H NVR (DVSO 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). 13127zrr) Pr oduct i on of

(RS) - S- (4- am no- 2- net hyI phenyl) N-(et hoxycarbonyl) S— rret hyI sul foxi m de O
0/ \%\ H2N H—NI\/R }% E) 04, (s, 2H,
3.90 (q, 2H¥ g)dg@tl@gof @W}) Qethg{y(cgrbogpab) g_thy_lBS-(({-pltrg’lbenyl)sulfox;mlde

O_/

\\ //

W

N
|-
0

) 'H-NMR (DMSO-D6): 8.48 (m, 2H), 8.15 (m, 2H), 3.92 (m, 2H), 3.69 (m, 2H),

1.12 (m, 6H).

zg) Production of (RS)-N-(ethoxycarbonyl)-S-methyl-S-(2-methyl-4-

nitrophenyl)sulfoximide

'H-NMR (DMSO): 8.33 (m, 2H), 8.17 (m, 1H), 3.90 (q, 2H), 3.55 (s, 3H), 2.73 (s,
3H), 1.08 (ir, 3H).

MS: 287 (ES).



zn) Production of (RS)-S-(4-am nophenyl)-NS-dinmethyl sulfoximde O N/ I S
HZN 1H NVR (DVMBO-D6): 7.48 (d, 2H), 6.62 (d, 2H), 5.95 (s, 2H), 2.95 (s,
3H), 2.41 (s, 3H). 132 zo0) Production of

(RS) - S- (4-am no- 2-fl uor ophenyl ) - N- (et hoxycar bonyl )- S-nethyl sul foximde O
O\ /NHzNaF "HNWR (DMSO: 7.45 (m 1H), 6.48 (m 4H), 3.88 (m 2H), 3.30
(s, 3H), 1.10 (tr, 3H). zp) Production 188

(RS)-S-[4-am no-2-(trifluoromethyl)phenyl]-N-(ethoxycarbonyl)- S-nethyl

1418 1% sl T bl SRR LfBobllo 722

S-methyl sulfoximide

"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

0
o) N—(
AR
~
O~ . F
<N
| . F
o) 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).



(g, 2H), 3.30 (s, 3H), 1.08 (tr, 3H. Ms: 311 (ES). 133 The exanpl es bel ow
descri be the biological action of the conpounds according to the invention
wi thout the invention being limted to these exanples. Exanple 1 CDK1l/ CycB
Ki nase Assay Reconbi nant CDK1- and CycB- GST-fusion proteins, purified from
bacul ovirus- infected insect cells (Sf9), were purchased from ProQ nase
GrbH, Freiburg. Histone H'S, used as a K%ase substrate, is available
comercially fromthe Signma Conpany. CDK1/CycB (200 ng/neasuring point) was
incubated for 15 mnutes at 22C in the presence of various concenfrations
of test subddhREeduction QHR'QSS%P!ﬂ“&’sphmllf‘Frf\h(ef‘!%yc‘fr&'ﬁglél)'é'fmetl'@hi“iﬁélwei n
assay buffer [50 mmol of tris/HCI, pH 8.0, 10 nnDI of MgCl2, 0.1 mml of Na
ort ho-vanadate, 1.0 mmol of dithiothreitol, 0.5 adenosine triphosphate
(ATP), 10 g/ neasuring point of histone HIS 0. Z) ! measuring point of
33P-gamma ATP, 0.05% NP40, 12.5% di net hy __¢§X|de] The reaction was

st opped by adding EDTA sol ution (250 nné&y pA\8. 0, 14 gl/nmeasuring point).
From each reaction batch, 10 | was applie8<lo P8O filter strips (Wallac
Company), and non-incor porated 33P{A as reaned by subjecting the filter
strips to three washing cycles faoy i nutes eadi in 0.5% phosphoric acid.
After the filter strips were diiNed P6r one hour at 70C, the filter strips
were covered with scintillator strips (MeltilLexTM A Willac Conpany) and
baked for one hour at 90C. The anount of

A solution of 8.70 g (32.0 mmol} of (RS)-N-(ethoxycarbonyl)-S-methyl-S-(4-

J nitrophenyl)sulfoximide in 650 ml of THF is slowly mixed at room temperature with 435
ml of a 10% solution of Ti(II1)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;SO4),
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 (DMSQ-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).



i ncor porated 33P (substrate phosphorylation) was determ ned by scintillation
measurenent in a gamma-radi ati on neasuring device (Wallac). 134 Exanple 2
CDK2/ CycE Ki nase Assay Reconbi nant CDK2- and CycE- GST-fusi on proteins,
purified from bacul ovirus- infected insect cells (Sf9), were purchased by
ProQ nase GibH, Freiburg. H stone Ills, which was used as a ki nase
substrate, was purchased by the Sigma Cddfany. CDK2/ CycE (50 ng/ neasuring
poi nt) was incubated for 15 mnutes at 22C in the presence of various
concentrations _of test substances (0 pm as well as within the range of

0. 01- 100 pnyk) r?raélsfavnm{mws-annamww N(qtbvmarbogval)ﬁ-@hﬂmmmw
MyC12, 0.1 mmol of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 pm of
adenosi ne triphosphate (ATP), 10 g/ neasuring poiny of histone HIS, 0.2

gCGi / nmeasuring point of 33P-gamm ATP, 0.0S%NP —/12. 5% di met hyl sul f oxi de].
The reaction was stopped by adding EDT Iut on (250 mml, pH 8.0, 14

d/ measuring point). Fromeach reaction 0 pl was applied to P30
filter strips (Wallac Conpany), ansion-s cor;ﬁbrat ed 33P-ATP was renoved by

subjecting the filter strips to t ashijng cycles for 10 minutes eadi in
0. 5% phosphoric acid. After the fi tri were dried for one hour at
70C, the filter strips were coWgh'ed W'th SC|nt|IIator strips (MeltiLexTM A,
Wal | ac Conpany) and baked for one hour at 90C. The anount of i ncorporated
33P (substrate phosphorylation) was determ ned by scintillation neasurenent
in a ganmma radi ati on neasuring device (Wallac).

"H-NMR (DMSO-D6): 7.47 (m, 2H), 6.67 (m, 2H), 6.20 (s, 2H), 3.90 (m, 2H),

) 3.42 (g, 2H), 1.10 (m, 6H).

zl) Production of (RS)-S-(4-aminophenyl)-S-(2-hydroxyethyl)-N-[2-trimethylsilyl)-

ethylsulfonyljsulfoximide

'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).



135 Exanple 3 VEGF Receptor-2 Kinase Assay Reconbi nant VEGF receptor

tyrosi ne kinase-2 was purified as a GST fusion protein from

bacul ovirus-infected insect cells (Sf9). Poly-(d u4Tyr), which was used as

a ki nase substrate, was purchased by the Sigma Conpany. VEGF receptor

tyrosi ne kinase (90 ng/ measuring point) was incubated for 10 mnutes at 22C
in the presence of various concentrati onBlof test substances (0 m as well
as within the range of 0.001 - 30 pm) in 30 | of assay buffer [40 muol of

Tris/HO, pHJ5.5,. 10 | of Cl2, | of 2. 3 | o

or t ho- vanadd PRodychigbpl (%ﬁﬂ%f@ﬂmﬂrﬁl-m%h}h@ym‘rthwcgﬁwbr%ewﬂ
trisphosphate (ATP), 27 g/ neasuring point of poly-(Qu4Tyr), 0.2

G / measur i ngufeximidef 33P- ganma ATP, 1% di nethyl sul foxide]. The reaction
was stopped by addi ng EDTA solution (250 mmol, pH 7.0, 10 |/ neasuring
point). From each reaction batch, 10 | was applied to P30 filter strips
(Wal l ac  Conpany), and non-incor porated 33P-ATP was renoved by subjecting
the filter strips to three washing cycles for 10 m nutes each in 0.5%
phosphoric acid. After the filter strips were dried for one hour at 70C,
the filter strips were covered with scintillatgr strips (MltiLexTM A

Wal | ac Conpany) and baked for one hour at 90 The anount of incorporated
33P (substrate phosphoryl ation) was det &(\nﬁne by scintillation neasurenent
in a ganma-radi ati on nmeasuring devi #l ac) .OTh\e\I C50 val ues are
determ ned fromthe inhibitor concg gtion, which I's necessary to inhibit
t he phosphat e @

)

'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 (ir, 3H).

zn) Production of (RS)-S-(4-aminophenyl)-/V,S-dimethyl sulfoximide

N
O\\ Y

IO
H,N

2
'H-NMR (DMSO-D6): 7.48 (d, 2H), 6.62 (d, 2H), 5.95 (s, 2H), 2.95 (s, 3H), 2.41

(s, 3H).



i ncorporation to 50% of the uninhibited incorporation after renoval of the
bl ank readi ng (EDTA-stopped reaction). 136 Exanple 4 Proliferation Assay
Cul tivated human tunor cells (MCF7, hornone-independent hunman breast cancer
cells, related to ATCC HTB22; NCI-H460, human non-small-cell |ung cancer
cells, ATCC HTB-177, HCT 116, human col on cancer cells, ATCC CCL-247; DU
145, hornone-i ndependent human prostat el¥ancer cells, ATCC HTB- 81;

MaTu- MDR, hornone-i ndependent, multiple pharmaceutical agent-resistant
human breast cancer cells PO GrbH,. Berlin) were flattened out at a
density of a’l%uﬁ"“ﬂﬁ@ﬁ?"c‘gl(Fé)'ge(g'satﬂWH@"S&HFHPPQ“YB%'«&FF&‘PW"BW"(Y% growh rate
of the respective cells, in a 96-well nultititer plate in 200 1 of the

cor r espondi nfymgthxlsulfopaiiden 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 fr@sh culture nedian (200 |), to
whi ch the test substances were added i VﬂLLé?S concentrations (0 pm as
well as in the range of 0.01-30 pm the YWhal goncentration of the sol vent
di met hyl sul foxide was 0.5% . The ce ANC indﬁﬁé{ed for 4 days in the
presence of test substances. The cpg
coloring the cells with crystal vis the cells were fixed by adding 20

pl / measuring point of an 11 9% utaric af dehyde solution for 15 mnutes at
roomtenperature. After three washing cycles of the fixed cells with water,
the plates were dried at room tenperature. The cells were col ored by addi ng
100 |/ measuring point of a 0.1%crystal

b 'H-NMR (DMSO): 7.45 (m, 1H), 6.48 (m, 4H), 3.88 (m, 2H), 3.30 (s, 3H), 1.10

(tr, 3H).

zp) Production of (RS)-S-[4-amino-2-(trifluoromethyl)phenyl]-N-(ethoxycarbonyl)-

S-methyl sulfoximide

'H-NMR (DMSO): 7.78 (m, 1H), 7.12 (m, 1H), 6.84 (m, 1H), 6.63 (s, 211), 3.89
(g, 2H), 3.30 (s, 3H), 1.08 (ir, 3H).

MS: 311 (ES).



violet solution (the pH was set at 3 by adding acetic acid). After three
washi ng cycles of the colored cells with water, the plates were dried at
roomtenperature. The dye was dissolved by adding 100 |/ neasuring point of
a 10% acetic acid solution. The extinction was determ ned by photonetry at
a wavel ength of 595 nm The change of cell growth, in 137 percent, was

cal cul ated by normalization of the measut®d val ues to the extinction val ues
of the zero-point plate (=0% and the extinction of the untreated (0 m

cells (=100%. 1 Exampl e .5 r bganhydr ase a e principle of the
Gesay 1 based on iR B HESGREAN fip PEEACRDRY af BF sPRpfiel abcoring b

car boanhydrases (Pocker & Stane, Biochem s_tr¥, 1967, 6, 668), with
subsequent R BIVEREA Withoys therifysaipn Being{imited fojtheseaxamplesphenol ate that s
produced at 400 nm by neans of a 96-channel spectral photometer. 2 | of the
test conpounds, dissolved in DVSO (100 x the final concentration), in 1 a
concentration range of 0.03-10 m(final), was pipetted as 4x determ nations
into the hoEganple1a 96-hole microtiter plate. Holes that contained the

sol vent without test conpounds were used as reference values (1. Holes

W thout car hopRNYCy @PRifal¢ AseR' rection of the non-enzymatic hydrolysis of
the substrate, and 2. Holes wth carboanhydrase for determ ning the

SCl LY o he Ny MR COR e byl A .
car boanhydr aisﬁgacled%seclztl dellg%fi e% ;gu?'c a[séH goryi’?o 1%'&8% ﬁ{JH,t Ipr%iburg. Histone
“} [IIS, used as a kinase substrate, is available commercially from the Sigma Company.
CDK 1/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 um) in assay buffer [50 mmol of tris/HCI, pH 8.0, 10 mmol of MgClL,
0.1 mmol of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 pm of adenosine
triphosphate (ATP), 10 pg/measuring point of histone IIIS, 0.2 uCi/measuring point of
3p_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 ul was applied to P30 filter strips (Wallac
Company), and non-incorporated 33P-ATP was removed by subjecting the filter strips to
three washing cycles for 10 minutes each in 0.5% phosphoric acid. After the filter strips
were dried for one hour at 70°C, the filter strips were covered with scintillator strips
(MeltiLexTM A, Wallac Company) and baked for one hour at 90°C. The amount of

incorporated 33P (substrate phosphorylation) was determined by scintillation

measurement in a gamma-radiation measuring device (Wallac).



mcrotiter plate. The enzymatic reaction was started by the addition of 10 |
of the substrate solution (1 mml of 4-nitrophenyl acetate (Fl uka #4602),
di ssolved in anhydrous acetonitrile (final substrate concentration: 50 n).
The plate was incubated at roomtenperature for 15 m nutes. The extinctions
were neasured by photonetry at a wavelength of 400 rim The enzyne

i nhibition was cal cul ated after the neasli4ed values were nornalized to the
extinction of the reactions in the holes wi thout enzynme (=100% i nhibition)
and to the extinction of reactions in the holes with non-inhibited enzyne

(=0% i nhi bi tFxmple239 The results fromthe exanples and the conparison data
are indicated in Tables 1 to 3 below. To denonstrate the superiority of the
conpounds acCDhKR/GyrcR Kindse Aissayent i on conpared to the known conpounds, the
conpounds according to the invention were conpared to known reference

conpounds and a Stdcdfiibitiaal CHKS aid GycEkGSTiusionpotie, pirifiddeedip baculdvidus-om WO
00/ 096888 in the enzyne test. The result is indicated in Tables 1 and 2

bel ow. In Taiafe%teamsfeaeceumf@y%@ﬁkam%a By B0 OREROBHF, @Femfrgl Afkdl m@e

invention are shown in conparison to the corrpound of "Exanpfe 10 from WO

00 12420 s STHEROU e e RSy SR, 0 T

1.70.4 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

o

0.01-100 pm) in assay buffer [50 mmol of ris'HCl, pH 8.0, 10 mmol of MgCla, 0.1 mmol
of Na ortho-vanadate, 1.0 mmol of dithiothreitol, 0.5 pm of adenosine triphosphate
(ATP), 10 pg/measuring point of histone I1IS, 0.2 pCi/measuring point of >*P-gamma
ATP, 0.05% NP40, 12.5% dimethyl sulfoxide]. The reaction was stopped by adding
EDTA solution (250 mmol, pH 8.0, 14 ul/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 ore 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 scintiilation

measurement in a gamma-radiation measuring device (Wallac).



1.3 <0.10.14 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 2.10.92.30.30.40.190.12 1.230.13 <0.10.1<0.1 1.24
<0.1 0.07 0.13 0.08 1.25 <0.1 140 Exanple No. Proliferation IC50 [NM MCF7
H460 HCT116 DU145 MaTu-ADR 1.31 0.2 0.18 0.3 0.7 1.41 0.08 0.07 0.09 0.07
1.42 0.15 <0.1 0.17 <0.1 1.7 1.1 1.26 0.06 0.03 0.07 0.04 1.27 0.06 0.02
0.13 0.03 1.10 0.50.7 0.8 0.8 1.39 0.339.3 0.3 0.9 1.331 1.350.11 0.12
0.12 0.3 1.34 0.8

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 (S£9). Poly-(Glu4Tyr), 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 pm) in 30 pl of assay buffer [40 mmol of Tris/HCI,

pH 5.5, 10 mmol of MgC12, 1 mmol of MnCI2, 3 pmol of Na ortho-vanadate, 1.0 mmol
of dithiothreitol, 8 pmol of adenosine trisphosphate (ATP), 27 ug/measuring point of
poly-(GludTyr), 0.2 pCi/measuring point of 33P-gamma ATP, 1% dimethyl sulfoxide].
The reaction was stopped by adding EDTA solution (250 mmol, pH 7.0, 10 pl/measuring
point).

From each reaction batch, 10 pl was applied to P30 filter strips (Wallac
Company), and non-incorporated 33P-ATP was removed by subjecting the filter strips to

) three washing cycles for 10 minutes each in 0.5% phosphoric acid. After the filter strips

were dried for one hour at 70°C, the filter strips were covered with scintillator strips
(MeltiLexTM A, Wallac Company) and baked for one hour at 90°C. The amount of
incorporated 33P (substrate phosphorylation) was determined by scintillation
measurement in a gamma-radiation measuring device (Wallac). The IC50 values are
determined from the inhibitor concentration, which is necessary to inhibit the phosphate
incorporation to 50% of the uninhibited incorporation after removal of the blank reading

(EDTA-stopped reaction).



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<0.10.1 1.90.20.12 0.2 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 0.3 141 Exanple No.
Proliferation 1C5o0 [pM MCF7 H460 HCT116 DU145 MaTu-ADR 1.57 <0.1 0.12 0.11
0.09 1.490.30.40.30.6 1.501.21.550.30.30.30.15 1.56 0.02 0.1
0.07 0.05 1.46 0.2 0.11 0.17 0.2 1.47 ©¥86 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

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,
9 EPO-GmbH, Berlin) were flattened out at a density of about 5000 cells/measuring point,
depending on the growth rate of the respective cells, in a 96-well multititer plate in 200 pl
of the corresponding growth medium. After 24 hours, the cells of one plate (zero-point
plate) were colored with crystal violet (see below), while the medium of the other plates
was replaced by fresh culture medium (200 pl), to which the test substances were added
in various concentrations (0 pm, as well as in the range of 0.01-30 pm; the final
concentration of the solvent dimethyl sulfoxide was 0.5%). The cells were incubated for
4 days in the presence of test substances. The cell proliferation was determined by
coloring the cells with crystal violet: the cells were fixed by adding 20 pl/measuring
point of an 11% glutaric aldehyde solution for 15 minutes at room temperature. After
three washing cycles of the fixed cells with water, the plates were dried atroom
temperature. The cells were colored by adding 100 ul/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



.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
.14 0.09 0.10 0.09 0.211 1.150.18 0.2 0.3 0.3 1.32 0.19 0.18 0.3 0.6

.28 0.17 0.12 0.2 0.2 3.4 1.0 3.50.12 0.05 0.06 0.03 1.58 0.06 0.03 0.03
.04 142 Exanmple No. Proliferation IC50 [M MCF7 H460 HCT116 DU145 MaTu- ADR
.59 0.11 <0.1 <0.1 <0.1 3.0 0.5 3.6 0.08 0.02 0.02 0.02 3.7 0.1 <0.1 <0.1
0.1 3.80.40.30.30.19 3.10.4 1.291%/ 17 1.30 0.17 3.10 0.4

ARPORRPR

percent, was calculated by normalization of the measured values to the extinction values

of the zero-point plate (=0%) and the extinction of the untreated (0 pm) cells (=100%).



.3 1.19 <0.1 1.43 <0.1

.8 02/096888 143 Table 2
Exanpl e No. CDK2/ CycE CDK1/ CycB VEGF-R2 1C50 [nM 1C50 [nM 1C50 [niVi]
2.0 16 110 70 1.0 <10 79 40 1.3 6 10 140 1.4 10 13 340 1.2 20 130 48
2.1 390 >1000 74 2.3 33 160 61 1.23 6 8 75

3.91.0 1.18 <0.1 1.21 <0.1 1.52 <0.1 1.583
7

3
1.44 0.13 Exanple 10 fromWDO . 0.4 0.6 0.4 0. 8

0
0
n

Example 5
Carboanhydrase Assay

The principle of the assay is based on the hydrolysis of 4-nitrophenyl acetate by
carboanhydrases (Pocker & Stone, Biochemistry, 1967, 6, 668), with subsequent
photometric determination of the dye 4-nitrophenolate that is produced at 400 nm by
means of a 96-channel spectral photometer.

2 ul of the test compounds, dissolved in DMSO (100 x the final concentration), in

"\H).‘

a concentration range of 0.03-10 pm (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 II, was pipetted into the holes of the
microtiter plate. The enzymatic reaction was started by the addition of 10 ul of the
\ substrate solution (1 mmol of 4-nitrophenyl acetate (Fluka #4602), dissolved in
anhydrous acetonitrile (final substrate concentration: 50 um). The plate was incubated at
room temperature for 15 minutes. The extinctions were measured by photometry at a
wavelength of 400 nm. The enzyme inhibition was calculated _aﬂer the measured values
were normalized to the extinction of the reactions in the holes without enzyme (=100%
inhibition ) and to the extinction of reactions in the holes with non-inhibited enzyme

(=0% inhibition).



1.24 85150 1.253 2 70 1.31 9 27 140 1.41 2 2 76 1.42 2564 1.7
>1000 >1000 240 1.26 4 2 31 1.27 4 3 97 1.10 >1000 >1000 910 1.39 19 49
150 144 Exanple No. CDK2/ CycE CDK1/CycB VEGF-R2 1 C50 [nMJ 1C50 [nM | C50
[nM 1.33 51 200 450 1.35 42 96 94 1.34 28 110 530 1.40 14 21 110 1.63
63 200 89 1.48 7 16 270 1.54 5 8 69 1.13191 25 44 83 1.9 4 5 49

The results from the examples and the comparison data are indicated in Tables 1
to 3 below. To demonstrate the superiority of the compounds according to the invention
compared to the known compounds, the compounds according to the invention were
compared to known reference compounds and a structurally similar known compound of
Example 10 from WO 00/096888 in the enzyme test. The result is indicated in Tables |
and 2 below. In Table 3, the improved data on the compounds according to the invention

are shown in comparison to the compound of Example 10 from WO 00/12486 and

) acetazolamide.
Table 1
Example No. Proliferation 1Csp [nM]
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
B 1.3 <0.1 0.14 0.10 0.2 0.17

| 1.4 0.06 0.06 0.05 0.10 0.08
1.2 0.11 0.03 0.02 0.04 0.04
2.1 0.9
23 0.3 0.4 0.19 0.12
1.23 0.13 <0.1 0.1 <0.1
1.24 <0.1 0.07 0.13 0.08
1.25 <0.1




1.12 49 160 160 1.6 8 14 29 1.37 48 63 57 1.57 4 8 66 1.49 9 15 470

1.50 9 44 230 1.55 27 45 79 1.56 24 68 32 1.46 4 11 340 1.47 6 27 300
1.16 130 170 130 145 Exanple No. CDK2/CycE CDK1/ CycB VEGF-R2 |1 C50 [nML | C50
[nML 1C50 [nML 1.20 54 160 820 1.38 78 75 59 1.36 11 43 92 1.51 4 5 26
1.60 4 439 1.14 47 69 1.15 4 2559 1.32 12 16 56

140
Example No. Proliferation 1Csy [nM]
MCF7 | H460 |HCT116|DU145| MaTu-ADR
1.31 0.2 0.18 03 0.7
1.41 0.08 0.07 0.09 0.07
1.42 0.15 <0.1 0.17 <0.1
1.7 1.1
1.26 0.06 0.03 0.07 0.04
) 1.27 0.06 0.02 0.13 0.03
1.10 0.5 0.7 0.8 0.8
1.39 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




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 29 146 Exanple No. CDK2I CycE CDK1/ CycB VEGF-R2 | Cso [nM

ICso [nM ICsa [nMI| 3.10 4 18 3.9 855 1.18 33 1.21 6 5 1.53 4 11
1.19 3 7 1.44 2 5 "
Example No. Proliferation ICs, [pnM]
MCF7 | H460 |[HCT116|DU145| MaTu-ADR
1.57 <0.1 0.12 0.11 0.09
1.49 0.3 0.4 0.3 0.6
1.50 1.2
1.55 0.3 0.3 0.3 0.15
1.56 0.02 0.1 0.07 0.05
) 1.46 02 | 011 0.17 02
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
9 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




Exanmpl e 10 from WD <10 90 200 02/096888 ~1 147 Table 3 Exanpl e No.

I nhi bition of Human Carboanhydrase-2 [Cso [nM Exanple 1.0 >10000 Exanple
2.0 > 10000 Acetazolam de 51 Exanple 10 from WD 190 02/096888 Tables 1 and
2 show t hat the conpounds according to the invention inhibit cyclin-
dependent ki nases and/or VEGF receptor tyrosine kinases in the nanonol ar
range and thus can inhibit the proliferbZ on of tunor cells and/or the
tunmor angi ogenesis. Table 3 shows that substances according to the

i nvention, i R—eer+ast—t-eo——coppourds—-om-the—p--aF—ark—such—as—e. g.,
acet azol ani dgExpmpled¥h e 10 from woo2/VsdifaationfCe{nMpr esent s tlhe cl osest
prior art, dd_not have any neasurable carboanhydrase iphibiton gnd thus no
| onger exhi bijt a possi bl e si deM€Fedt H468t | HE6IM1d6pBU14S [ MiadwtABRt|o t he
car boanhydragde inhibition. Inl this rlespect,| the above-nentioned tlabl es
confirm that |t he sulsigances accondi rig <o.1 <0.1 <0.1
3.0 0.5
3.6 0.08 0.02 0.02 0.02
3.7 0.1 <0.1 <0.1 <0.1
3.8 0.4 03 0.3 0.19
“) 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




to the invention are superior in conparison to the prior art. 148 dCains 1.
Compounds of general formula (1) (R3) MO NW Qsl~ RS Hilk N RRZ in
whi ch Q stands for phenyl, R stands for hydrogen, hal ogen, C -C6-alkyl,
CF3, CN, nitro, or for the group -COR8 or -OC-C6-al kyl, R2 stands for
hydr ogen, or Cl1-Clo-al kyl, C2-ClO0-al kenyl, C2-C10-al kinyl, C3-

Clo-cycl oal kyl, aryl or heteroaryl that @43 optionally substituted in one or
nore places, in the same way or differently, with hydroxy, hal ogen,

Cl _C6- al koxy, am no, cyano, Cl-C6-alkyl, -NH (CH2)"-C3-Clo-cycl oal kyl,
_C3-C10- cyci babR@I | C1- 06- hydroxyal kyl , C2-Cé-al kenyl, C2-C6-al kinyl, Cl-06-
al koxy- Cl1- C6- al kyl , Cl1-C6-al koxy-Cl- C6- al koxy- Cl- C6-al kyl, -NHC1-C6-al kyl,
-N(C1- C6-al kyl )2, Ci1-C6-al kanoyl, -CONROR10, -CORE, Cl-C6-al kyl QAc,

carboxy, aryl, heteroaryl, -(CH2), aryl, -(CH2), heteroaryl,

phenyl - (CH2) ,|r R8, Example No. CDK2/CycE | CDK1/CycB | VEGF-R2
ICso [nM] ICs {[nM] | ICs0 [nM]

2.0 16 110 70
1.0 <10 79 40
1.3 6 10 140

) 1.4 10 13 340
12 20 130 48
2.1 390 >1000 74
2.3 33 160 61
1.23 6 8 75
1.24 8 5 150
1.25 3 2 70
1.31 9 27 140

p 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




(CH2)" PO3(R8)2 or with the group -R6 or -NROR10, and the phenyl, C3-C10-
cycl oal kyl, aryl, heteroaryl, -(CH2)"aryl and -(CH2)n heteroaryl itself
optionally can be substituted in one or nore places, in the same way or
differently, wi th hal ogen, hydroxy, Cl-C6-alkyl, Cl-C6-al koxy, or with the
149 group -CF3 or -OCF3, and the ring of C3-d o-cycl oal kyl and Cl1-Cto-al kyl
optionally can be interrupted by one or Afte nitrogen, oxygen and/or sul fur
atons and/or can be interrupted by one or nore -C(O groups in the ring

and/ or opti ongy—6Re—0F—RBEe—PeESa-—dobl-e—berds—can—be—epnt ai ned in the
ring, X stands foExamplaNo. syl f GOKEBEYEB | CRKHEYER |-YECFR2 I Nt - C3- al kyl ) -
or X and R2 tjogether forma C3-Cl0-cycl oal kyl ring, |which optionally can
contain one jor nore heteroat onsIGadnMit i onkldH ynMin (HEssMM} |t uted in one or
nore places,|]in the sane way jor differently, wth hydroxy, [t-C6-alkyl,
Cl- C6- al koxy}, hal ogen3or the [groupsl- NRORt o, R0 stands 43 hydrogen,
hydr oxy, hal oggen, CF3, OCF3 or| for the grjoup -NRORt{lo, or fof Cl-C6-alkyl,
C3- C6- cycl oal RKyl—or ghsCT6-ar Koxy U1 S [ optiggnal 'y sulggtitpted in one or
nore places, fn the same way or different{y, wth halogen, hydroxy,
Ct - C6- al koxy o stands—Fot0—41R4 S%,J,toand‘ for hydrogen
or for the grjpup - . NO2, trimettyl silanyl EOIJ'I\/B)

1.40 14 21 110

1.63 63 200 89

j) 1.48 7 16 270

1.54 5 8 69

1.11 25 44 83

1.9 4 5 49

1.12 49 160 160

1.6 8 14 29

1.37 48 63 57

1.57 4 8 66

ﬁ) 1.49 9 15 470

1.50 9 44 230

1.55 27 45 79

1.56 24 68 32

1.46 4 i1 340

1.47 6 27 300

1.16 130 170 130




tert-butyl-di methylsilanyl (TBDMS), tert-butyl-diphenylsilanyl (TBDPS),
triethylsilanyl (TES) or -SO02R7 or for Ct-Cto-al kyl or C3-Cto-cycl oal kyl

that is optionally substituted in one or nore places, in the same way or
differently, wth hydroxy, hal ogen, C -C6-al koxy, C-C6-al kylthio, cyano,
C3-d o- cycloal kyl, d -GC6-hydroxyal kyl, C2-C6-al kenyl, C2-C6-al ki nyl,

Ct - C6- al koxy- Cl1-C6-al kyl, C1-C6-al koxy- &3 C6- al koxy- Ct-C6-al kyl or with the
group - CONRORL, -CORE, -CF,, -OCF3 or-NRORto, R5 stands for d-Co-al kyl,

C2- C6- al kenyl g by —a— 3 —C1 0—6cyre-aal-ta—1 s optionally
substituted ifn onEX¥ppled¥e p| 4cEDKYEyelhe CREI/GrsB rently, with
hydr oxy, Cl-(6-al koxy, C3-Cl-qgycl oal kyl, |hal ogen or |the ropp - NROR10, or
R4 and R5 together can form a |C5lGhnMycllodkTsy [nM] n Iﬁﬁolgg@ha 0 N-V wher eby
V, Wand Y, ijn each case i ndegendently of] one another, stand]for -CH2 that
is optionally] substitgoed in gne ors4nore jpl aces) in|the2pane| way or
differently, mith hydroxy, C-Cl O al kyl, {Cl-Clo-al kgxy or-NRPRLO, whereby
Cl -Cl O al kyl or Cr-Cjggalr Koxy [ar so fgan bg subggitured ggone| or nore pl aces,
in the same may or differentlly, with hydroxy, -NRORLO or Cl}d o-al koxy
and/ or can be—+ntertgptetd—byrone—ar—not —CCO=—grotps;tn—tpe ring, and/or
onti onal | v 198 Ti % )
1.51 4 5 26
1.60 4 4 39
) 1.14 4 7 69
1.15 4 25 59
1.32 12 16 56
1.28 7 14 37
3.4 41 72 250
3.5 8 17 150
1.58 7 4 45
1.59 7 9 48
d .
- 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
1.26 4 7 16
1.30 6 15 29




one or nore double bonds can be contained in the ring, R6 stands for a
heteroaryl or a C3-Cl O cycloal 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, with hydroxy, C -C6-al kyl, Cl-C6- al koxy or
hal ogen, R7 stands for CI-ClO alkyl or aryl that is optionally substituted
in one or nore places, in the sane way differently, w th hal ogen,

hydr oxy, Cl-C6-alkyl, C - C6-al koxy or with the group trinethylsilanyl (TMS)

or NROR o R8 oyl g pxy—~Cl-C6- al koxy,
Cl - C6-al kyl t hi o, ExsapleNp: or | NFOKR(Cydlo | LRKRyeB [ VESER2dse i ndependent |y

of one anot h¢r, stand for hydtogen, C-C6 151 alky|, C-C6-Jal koxy, hydroxy,
hydr oxy- Cl - C§- al kyl , di hydr oxy- GGs€CM] kyl ICspmdly| | 1GatleMiqryl or for the
group -(CH2)'INROR1O, -CNHNH2 or NRIOR10, [or R9 and|[ R10 togdther form a
C3-Cto-cycl ogl kyl rimm that optionadly can beignterfupted by one or nore

ni trogen, oxygen and/or sulfuf atons andfjor can be |interrudted by one or
nore -C(O)- ﬁnroups TRgt e TNy and/or_optionakyy ong or norje possible
doubl e bonds{can be contained}in the ring, and n stpands for {1-6, as well as

t heir isomer $5—¢h astffsesrrers, efter tsi offet-3—antfor——Sarts:
1.21 6 5
1.53 4 11
j 1.19 3 7
1.44 2 5
Example 10 from WO <10 90 200

02/096888




2. Compounds of general forrmula (1) according to claim1, in which Q stands
for phenyl, Rl stands for hydrogen, hal ogen, Cl-C6-al kyl, CF3, CN, nitro, or
for the group -COR8 or-OCl-C6-alkyl, R2 stands for hydrogen or

Ct-Cto-al kyl, C2-Cto-al kenyl, C2-Ct-al kinyl, C3- do-cycloal kyl, aryl or
heteroaryl that is optionally substituted in one or nore places, in the
sane way or differently, w th hydroxy, hb‘r"ogen, Cl - C6- al koxy, am no, cyano,

Cl-C6-al kyl, -NH (CH2)a C3-C o-cycl oal kyl, -C3-Cl-cycl oal kyl,
Cl - C6- hydr Oxi('%lllk%le’ C2- C6- al kenyl, C2-C6-al kinyl, Cl-C6- al koxy-Cl-C6-al kyl,
Cl - C6- al koxy=¥1¢®6- al koxy- O - C6-al kyl , -NHCI - C6-al kyl, -N(Ct-Cs-al kyl) 2,

Cl - C6- al kanoyl, -CONROR10, -CORE, Ct-C6-al kyl QAc, carboxy, aryl,
heteroaryl, -(CH2), aryl, -(CH2), heteroaryl, phenyl-(CH2), R8, -
(CH2)"POB3(R8) 2 or with the group -R6 or -NRIORIQO, and the phenyl, C3-Cl0-
cycl oal kyl, gryl Exaaiple Naryl , | - (Iohibitiomof/Huamad - {CH2), heteroaryl itself
optionally cqn be substituted| in one or nore plages, in the sane way or
differently, |with hal ogen, hydr oxQarbédnhs@ralely! , | Cl - C6- al koxy 152 or with
the group -CH3 or -OCF3, and the ring of the C3-Cl10 cycl oal kyl and the

Cl- Cl-al kyl dptionally can be|inter rI@gﬂt@ by one|or nore nitrogen, oxygen
and/ or sulfurl atons and/or cah be interrupted by|one or nore -C(O- groups

in the ring fandfor—o t:ifauaii oot TN PSSt Bl e doubl e bonds can be
. : . 0
contained i th c ~1

Example 2.0 >10000
j Acetazolamide 51
Example 10 from WO 190
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
WO002/096888, 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.



X stands for oxygen, sulfur, or for the group -NH, or -N(Cl-C3-alkyl)- or X
and R2 together forma C3-ClO cycloal kyl ring, which optionally can contain
one or nore heteroatons and optionally can be substituted in one or nore
places, in the sanme way or differently,l48i th hydroxy, Cl-C6-alkyl, C I -CB6-
al koxy, hal ogen or the group -NROR10O, R3 stands for hydrogen, hydroxy,

hal ogen, Cfdims OCF3 or for the group -NROR10O, or for Cl-C6-alkyl,

C3- C6-cycl oal kyl or Cl-C6-al koxy that is optionally substituted in one or
nore places, in the sane way or differently, wth hal ogen, hydroxy,

Cl- C6- al koxy or the group -NROR1O, mstands for 0-4, R4 stands for hydrogen

or for the group, - COR8 . tri.tnethylsilanyl (TM), '

tert-butyl -di &W@W%ﬁ%@%ﬁ%ﬂ&%@t- but yl - di phenyl si | anyl (TBDPS),
triethylsilanyl (TES) or for -S02R7 or for CI-Cl O al kyl or C3-Cl0-cycl oal kyl
that is optionally substituted in one or nore places, in the sane way or
differently, with hydroxy, halogen, Cl-C6-al koxy, Cl-C6-alkylthio, cyano,
C3- Cil-cycl oal kyl, C1-C6-hydroxyal kyR3)mC2- C6- al kenyl, C2-C6-al ki nyl, Cl1-C6-
al koxy- C1- C6- al kyl , Cl- C6-al koxy- Cl- opR¢ C1- C6- al kyl or with the group
- CONROR10, -CORE, -CF3, -OCF3 or -N W5 stands for Cl-C10- al kyl,

C2- C6- al kenyl , C2-C6-al ki nyl or C3-4 [o&fkyl 153 that is optionally
substituted in one or nore placedyyA € sane way or

A 0

|
g

R

in which

Q stands for phenyl,

R! stands for hydrogen, halogen, C;-Ce-alkyl, CF3; CN, nitro, or for the
group ~COR® or —0-C,-Cg-alkyl,

R? stands for hydrogen, or C;-Cyg-alkyl, C3-Cio-alkenyl, C,-Cyo-alkinyl, Cs-
Cio-cycloalkyl, aryl or heteroaryl that is optionally substituted in one or more
places, in the same way or differently, with hydroxy, halogen, C,-C¢-alkoxy,
amino, cyano, C;-Cg-alkyl, -NH-(CH;),-C3-Cio-cycloalkyl,
-C3-Cyg-cycloalkyl, C,-Cg-hydroxyalkyl, C,-Cg-alkenyl, C,-Cg-alkinyl, C;-Ce-
alkoxy-C;-Cg-alkyl, C;-Ce-alkoxy-C,-Cs-alkoxy-C;-Cs-alkyl, -NHC-Cq-alkyl,
-N(C,-Cg-alkyl)s, C1-Cg-alkanoyl, -CONR’R!?, -COR®, C;-Cg-alkylOAc,
carboxy, aryl, heteroaryl, -(CHa)g-aryl, -(CHy),-heteroaryl, phenyl-(CHy),-R®, -
(CHa),PO3(R®), or with the group —R® or -NR’R"°, and the phenyl, C3-Cyo-
cycloalkyl, aryl, heteroaryl, -(CH;)q-aryl and —(CH;),-heteroaryl itself
optionally can be substituted in one or more places, in the same way or

differently, with halogen, hydroxy, Cy-C¢-alkyl, C,-C¢-alkoxy, or with the



differently, wth hydroxy, Cl-C6-al koxy, C3-d o-cycl oal kyl, hal ogen, or the
group' NROR10, or R4 and R5 together can forma C5-Cl-cycloal kyl ring of the
group O V\\// .-SIIl W(Y)~ whereby V, Wand Y, in each case,

i ndependent|y of one anot her, stands f3f9-cH2-, which is optionally
substituted in one or nore places, in the sane way or differently, wth

hydr oxy, C1-0 - al kgionp ECFChr aDKBX yand the OG0 -Cyyhayrcbinfk yllanCiCo-Gab-kiklyl  or
Cl- C10- al koxy al so can be substituted in one or nore places, in the sane

way or different!ygpidraily BB OmYerruphidB3léhetr hore GittogdnkexypeARHIRF sillfd be
interrupted by one or nore -C(O- groups in the ring, and/or optionally one

et oroaryl or a catCrSHRgRF sAPH PR by ol dr oifte SCIT LARR i 86 B 1 e or
e o Pk Gha b, i 3 ok o S lrs L e,
hal ogen, R7 stands for O -Cl0-alkyl or aryl that is optionally substituted
in one or nore plaoeg, in the same way or differently, wth hal ogen,
hydr oxy, Cl- C6-al kyl, or C -C6-al koxy or with the group trinethylsilanyl
(TM5) or- X stands for oxygen, sulfur, or for the group —-NH- or -N(C,-Cs-alkyl)-
or
X and R? together form a C3-Cyg-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,-C¢-alkyl, C;-C¢-
alkoxy, halogen or the group -NR’R'?,
R’ stands for hydrogen, hydroxy, halogen, CF;, OCFj3 or for the group
NR°R' or for C,-Cs-alkyl, C5-Cs-cycloalkyl or Cy-Cy-alkoxy that is
optionally substituted in one or more places, in the same way or differently,
with halogen, hydroxy, C;-Cs-alkoxy or the group ~NRR!
m stands for 0-4,
rR* stands for hydrogen or for the group —COR®, NO,, trimethylsilany! (TMS),
tert-butyl-dimethylsilanyl (TBDMS), tert-butyl-diphenylsilanyl (TBDPS),
triethylsilanyl (TES) or ~SO;R” or for C;-Cyg-alkyl or C3-Cyg-cycloalkyl that is
optionally substituted in one or more places, in the same way or differently,
with hydroxy, halogen, C{-Cs-alkoxy, C,-Cg-alkylthio, cyano, C3-Cyo-
cycloalkyl, C;-Cs-hydroxyalkyl, C,-Cg-alkenyl, Cp-Ce-alkinyl, C;-Cs-alkoxy-
Ci-Cg-alkyl, C,-Cs-alkoxy-C;-Cs-alkoxy-C-Cg-alkyl or with the group —
CONR’R', -COR®, -CF3, -OCF; or -NR°R",

R’ stands for C;-Cyp-alkyl, C;-Ce-alkenyl, C;-Cg-alkinyl or Cs-Cjp-cycloalkyl



NROR10, R8 stands for hydrogen, Cl-C6-al kyl, hydroxy, Cl-C6-al koxy,

Cl- C6-al kylthi o, benzoxy or -NROR 1 RO and R10, in each case independently
of one another, stand for hydrogen, 154 CI-C6-al kyl, C -C6-al koxy, hydroxy,
hydr oxy- C - C6-al kyl , di hydroxy-Cl - C6- &%yl , phenyi, heteroaryl, or for the
group -(CH2), NROR1O, - CNHNH2 or NRORIo or R9 and R10 together forma

C3- G o- cycl oal ky| thatrigoptienallysubsitated yn ermorseoteplaces.up tleaisame waseotor nor e
nitrogen, oxygen and/or sulfur atonms and/or can be interrupted by one or
more -C(O - groupsdifferehfie, witthBydody) oT,-Ophikoral Ty Copeyaoalk mohsiogassithd e
doubl e bonds can be contained in the ring, and n stands for 1-6, as well as

their isomers, di e ¥, enantioners and/or salts. 3. Conpounds of
general formula (??Bgféglg%n@ toclaiml1 or 2, in which Q stands for
phenyl, R stands for hydrogen, halogen, Cl-C6-alkyl, CF3, CN, nitro or for
the group -@&RE or -OC 1-C6-al kyl, R2 stands for hydrogen or for

a-a O alkyl, C2-CQ0-alkenyl, C2-Co-alkinyl, C3-COcycloalkyl, aryl or
het er oaryl ~ t HatandsR dpgstheraian yomm p &1t G rcaeloplkylomre o growpr e pl aces, in the
same way or differently, with hydroxy, halogen, CI -C6-

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;-Cig-alkyl, C;-Cjo-alkoxy or ~NR’R'®, whereby
C;-Cyp-alkyl or C,-C¢-alkoxy also can be substituted in one or more places, in
the same way or differently, with hydroxy, ~NR°R" or Ci-Cyo-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;-Cip-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-atkyl, C\-Cs-
alkoxy or halogen,

R’ stands for C;-Cp-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)-Ce-alkoxy, C;-Cg-alkylthio,
benzoxy or -NRgRlo,

R’ and R'’, in each case independently of one another, stand for hydrogen, C;-Ce¢-



al koxy, am no, cyano, Cl-C6-al kyl, -NH (CH2), C3-C o-cycloal kyl,

-C3-Cl O cycl oal kyl, C -C6-hydroxyal kyl, C2-C6-al kenyl, C2-C6-alkinyl, Cl-C6-
al koxy- Cl - C6-al kyl, Cl-C6-al koxy-Cl - C6-al koxy-Cl - C6-al kyl, -NHCl - C6- al kyl ,
-N(Cl - C6-al kyl )2, C-C6-al kanoyl, -CONROR10, -CORE, Cl-C6-al kyl QAc,

carboxy, aryl, heteroaryl, -(CH2), aryl, -(CH2)n heteroaryl, phenyl-(CH2),
R8, - (CH2)" POB( Ry, Or-CodatkiexyHeydgwrou pydmay6ii-Camlr dibydiosyfhe@sblkylC3- C13-
cycl oal kyl, aryl, heteroaryl, -(CH2),-aryl and -(CH2), heteroaryl itself
optionally can be pfihglt hétefoaryl onfaanke groupo(€HpLNRES', IONHNE, same way or
differently, wi th hal ogen, hydroxy, Cl-C6-alkyl, Cl-C6-al koxy, or wth the
155 group -CF3 o8, and the ring of C3-C -cycloal kyl and Q -Ct-al kyl
optionally can be interrupted by one or nore nitrogen, oxygen and/or sulfur
atons, and/or_can be interrupted by one or nore -C(O- groups in the ring,
and/ or optiofally one or nore possible double bonds can be contained in the
ring, X stands for exygen, sulfur, or for the group -NH or

-N(Gi - C3- al kyi)and R'gtogrthen fprmpa Cotae-rraloglsylting that qptiongliceandieky| ring, which
optionally can contain one or nore heteroatons, and optionally can be
substituted in onen@rruptedédy great @soramitiogendseyn afd/exCod fik klms £id/Coam@bkoxy,

hal ogen or the group -NRORLO R3 stands for hydrogen, hydroxy, hal ogen, CF3,
OCF3 or for the grigulrpted by one or more —C(O)- groups in the ring and/or optionally one or

more possible double bonds can be contained in the ring, and

n stands for 1-6,

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

2. Compounds of general formula (I) according to claim 1, 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-Cg-alkyl,

R?  stands for hydrogen or C-Cg-alkyl, C3-Cio-alkenyl, Ca-C g-alkinyl, Cs-
Cio-cycloalkyl, aryl or heteroaryl that is optionally substituted in one or more
places, in the same way or differently, with hydroxy, halogen, C;-Cs-alkoxy,
amino, cyano, C;-Cg-alkyl, -NH-(CH;),-C;-Cyg-cycloalkyl,
-C3-Cyg-cycloalkyl, Cy-Cg-hydroxyalkyl, C,-Cs-alkenyl, C;-Cg-alkinyl, Cy-Ce-
alkoxy-Cy-Cg-alkyl, Cy-Cg-alkoxy-C;-Ce-alkoxy-C,-Cg-alkyl, -NHC;-Cq-alkyl,
-N(C1-Cg-alkyl),, Ci-Ce-alkanoyl, -CONR’R", -COR®, C;-C¢-alkylOAc,
carboxy, aryl, heteroaryl, -(CH,)y-aryl, -(CHy)q-heteroaryl, phenyl-(CHy),-R?, -
(CH2)sPO3(R®), or with the group —R® or -NR’R', and the phenyl, C3-Cyo-
cycloalkyl, aryl, heteroaryl, -(CH,),-aryl and
—(CHz),-heteroaryl itself optionally can be substituted in one or more places, in

the same way or differently, with halogen, hydroxy, C,-Ces-alkyl, C;-Cg-alkoxy



-NROR10 or for O -C6-al kyl, C3-C6-cycloal kyl or G -C6-al koxy that is
optionally substituted in one or nDre pl aces, in the sanme way or
differently, wth hal ogen, hydroxy, g? al koxy or the group -NROR1O, m
stands for 0-2, R4 stands for hydrogen1 for the group - 00?8 NC2,
trinmethylsil anyI (TVs), tert-butyl-dinethylsilanyl (TBDVS

tert-butyl -di phenwfé’i’lﬂaﬁlylgl’?“l%t@éOT*QQE39W§WEWF1W(GFE§)0 Siclabionkand the f or
C-C-al kyl or C3-Ci-cycloal kyl that is optionally substituted in one or
nore pl aces, in the-Saprakylayptionailli dahdreantetrypted hiytone by droos yitrogeh, aegen

G - C6- al koxy, Ci1-C6-al kylthio, cyano, C3-Cl- cycloal kyl, Ct-C6-hydroxyal kyl,

C2- C6- al kenyl, C2- {5/ &skifay AtomSand?er @ddWMteﬂ% e@@yﬂ:lnlé)drmore—c 0?__2 groups in
ClCGaIkoxyO CGaIkoxy-O Co-al kyl or with the group - CORE

- G- alkinyt or Caeere Rl Bl eatr erfpd¥bls k%?&éé%%%%e ERREIN 1 one

or nore places, in the sane way or differently, vmth hydroxy Cl- C6- al koxy,
C3-C -cycl oal kyl , W4®HB® or the group -NRORLO, or R and R 5 together can
forma Cs-C o-cycloal kyl ring of the group \\// W(Y)~ whereby

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

or

X and R? together form 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;-Ce-alkyl, C;-Cs-
alkoxy, halogen or the group -NR°R'’,

R’ stands for hydrogen, hydroxy, halogen, CF;, OCFj; or for the group
—NRng, or for C;-Cs-alkyl, C3-Cs-cycloalkyl or C-Ce-alkoxy that is
optionally substituted in one or more places, in the same way or
differently, with halogen, hydroxy, C,-Cs-alkoxy or the group -NR’R'?,

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;-Cyp-alkyl or C3-Cyp-cycloalkyl
that is optionally substituted in one or more places, in the same way or
differently, with hydroxy, halogen, C;-C¢-alkoxy, C;-Cs-alkylthio, cyano, Cs-
Cio-cycloalkyl, C;-Ce-hydroxyalkyl, C;-Cgs-alkenyl, C,-Cs-alkinyl, C;-Cq-
alkoxy-C,-Cg-alkyl, C,-C¢-alkoxy-C;-Cs-alkoxy-C;-Cs-alkyl or with the group
-CONR’R'®, -COR®, -CF3, -OCF; or -NR’R',

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



V, W and Y, in each case independently of one another, stand for -CH2- that
is optionally substituted in one or nore places in the sane way or
differently, wth hydroxy, C, -Cl0-al kﬁ - C10- al koxy or -NROR10, whereby
Cl-C,0-alkyl or Cl-C O alkoxy also ca 3be substituted in one or nore
places, in the same way or differently, w th hydroxy, -NROR1O or

C - C, o-al koxy, andiasis eptipngBy pehstifutedhineanetsy ranre Placesrpk the-sgm@)waygToups i n t he
ring, and/or optionally one or nore double bonds can be contained in the

ring, R6 stands f diff@endy,evidalizdrony, G-Caikoxs Y5IOglckylbalkiv) alogbh, @ the
optionally can contain one or nore heteroatons, and optionally can be

substituted in on tﬂfp NRP}@IOpI aces, in the sane way or differently, with
hydr oxy, C, -C6-al %)I/ C -Co6-" al koxy or hal ogen, R7 stands for C-Cl0-aryl or
aryl that is gptionally substituted in one or nore places, in the sane way
or differentl%d, with hal ogen, hydroxy, C -C6-alkyl, C - C6-alkoxy or with
the group tri net hé(Sl | anyl (TMS) or NROR10, RS stands for hydrogen,

C, - C6- al kyl , Fyaad&yiogathermen sombs §s-Cop-crgoalki\ingwidhe gwaimzoxy or - NRORLO RO
and R10, in each case independently of one another, stand for hydrogen,
Cl-C6 157 alkyl, Cl-C6-al koxy, hydpox dr oxy- Ct C6- al kyl ,

di hydroxy-Cl - C6-al kyl, phenyl, het et\ﬁl ryl or for the group -(CH2)"NRORLO,
-CNHNH2 or -NRORI o or —3 \W/

whereby

V, W and Y, in each case, independently of one another, stands for ~CHj;-, which
is optionally substituted in one or more places, in the same way or differently,
with hydroxy, C;-Cj¢-alkyl, C;~C;p-alkoxy or -NRQRm, whereby C;-C¢-alkyl
or C,-C¢-alkoxy also can be substituted in one or more places, in the same
way or differently, with hydroxy, -NR’R'? or C;-C¢-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-Cjy-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;-C¢-alkyl, C,-Cs-
alkoxy or halogen,

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

R® stands for hydrogen, C;-Cg-alkyl, hydroxy, C,-Cs-alkoxy, C,-Cg-alkyithio,
benzoxy or -NR°RY,

R’ and R', in each case independently of one another, stand for hydro gen,



R9 and R10 together forma C3-Cl O cycl oal kyl ring, which optionally canbe

I nterrupted by one or nore nitrogen, oxygen and/or sulfur atons and/or can
be interrupted by one or nore -C(O) - %‘gups in the ring and/or optionally
one or nore possible double bonds can contained in the ring, and n
stands for 1-6, as well as their isoners, diastereoners, enantioners and/or
salts. 4. Conpoundsi-Gf-alehénhFs-alkexihydroxy, ikeortCn§ettkybne of the preceding
claims, in which Q stands for phenyl, R stands for hydrogen, hal ogen, CN,
NO2 or CF3, R2 st atiligirboy-COlC,QIG aphepl], heRrdard; ad for thel growydcmonméﬁ?,ear yl
that is optionally substituted in one or nore places, in the sanme way or
differently, w th clmsirpor-N@gdgen, d -C6-al kyl, Cl -C6-al koxy,

C2- C6-al kinyl or wwth the group - CORE, X stands for oxygen, sulfur or for
the group -NH, R3 stands for hydrogen, hal ogen, hydroxy or Cl-C6-al kyl or
Cl - C6- al koxy Yhat is optionally substituted in one or nore places with

hal ogen or h%oxy . mstands for 0 - 2, R4 stands for hydrogen or for the
group NC2, - a5 @ R tegetiver Sorm a Caio-cyadpaikylayng thabertiosalipeandital | y
substituted in one or nore places, in the sane way or differently, with
hal ogen or hydr oxyintdRupsddandenef amdek nGtdgea) doysigen andz8: Qilfir ayoatscamldiorican bat i s

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

n stands for 1-6,

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

3. Compounds of general formula (I} according to claim 1 or 2, in which

Q stands for phenyl,

R! stands for hydrogen, halogen, C,-C¢-alkyl, CF3, CN, nitro or for the group
—~COR® or -0-C,-Cg-alkyl,

R? stands for hydrogen or for C,-Cyg-alkyl, C,-Cg-alkenyl, C;-C g-alkinyl,
Cs-Cyg-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-(CHj),-C3-Cig-cycloalkyl,
-C;-Co-cycloalkyl, Cy-Ce-hydroxyalkyl, C;-Cs-alkenyl, Cy-Ce-alkinyl, Cy-Ce-
alkoxy-C;-Cg-alkyl, C;-C¢-alkoxy-C,~Cs-alkoxy-C-Cs-alkyl, -NHC;-C¢-alkyl,
-N(C-Cg-alkyl)y, C;-Ce-alkanoyl, -CONR’R', -COR?, C\-Cs-alkylOAc,
carboxy, aryl, heteroaryl, -(CHy),-aryl, -(CHz),-heteroaryl, phenyl-(CHz)n-Rg, -
(CH)-POs(R%), or with the group -R® or -NR’R'®, and phenyl, C3-C -
cycloalkyl, aryl, heteroaryl, -(CH,)p-aryl and -(CHa)s-heteroaryl itself
optionally can be substituted in one or more places, in the same way or

differently, with halogen, hydroxy, C;-C¢-alkyl, C;-Cg-alkoxy, or with the



. [P e N

158 in one or nore places, in the sane way or differently, with hydroxy or
C3-Cl- cycloal kyl, or R4 and R5 together can forma C5-Cl-cycloal kyl ring
of the group 0 /(Y), whereby V, Wand Y, in each case independently of one
anot her, stand for -CH2- that is optidhally substituted in one or nore

pl aces, in the same way or differently, wth hydroxy, d-d -al kyl,

C - C10- al koxy or - HNeERIOF; whe@GHYyard théting bk Th-C, peyfbalkiiOand| (oR y-adlktydo can be
substituted in one or nore places, in the same way or differently, with

hydr oxy, -NRIRIO 0<?1pt9nal‘ﬂr oatl KOmYerARH Ay &ﬁrbrtfﬁore'nﬁk}&‘g‘ehu@i%@ h BXd/BP&uIRE O e
-C(O- groups in the ri ng and/ or optionally one or Tore ‘double bonds can be

contained in the rétn Osrt ang)s ftgr Ql é: Q- éal that is optionally
substituted in one8 h%’rdé claggén ?@1 Y $8he §/eor differently, with the

group trimethylsilan (TI\/S) R8 stands for hydrogen, Cl-C6-alkyl

O - C6- al koxy or C3¢ cgr@nlawwp ringandfpr optiPRHIN 08p o apomB @ossie flpwﬁ bgndsh one
or nore places with Cl-C6-alkyl, n stands for 1, as well as their isoners,

di ast ereoners, enapdn ignemsainetinghe gagts. 5. Conpounds of general fornmula (1)
according to one of the preceding clains, in

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

or

X and R* together form a C3~Cp—cycloalkyl ring, which optionally can contain
one or more heteroatoms, and optionally can be substituted in one or more
places with hydroxy, C;-Cg-alkyl, C-C¢-alkoxy, halogen or the group

R? stands for hydrogen, hydroxy, halogen, CF3, OCF; or for the group
-NR°R' or for C,-Cg-alkyl, C3-Cg-cycloalkyl or Cy-Cg-alkoxy that is
optionally substituted in one or more places, in the same way or differently,
with halogen, hydroxy, C,-Cg-alkoxy or the group NRR',

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’, or for C-Cig-alkyl or C3-Cg-cycloalkyl that
is optionally substituted in one or more places, in the same way or differently,
with hydroxy, halogen, C,-Cg-alkoxy, C;-Cs-alkylthio, cyano, C3-Cio-
cycloalkyl, Ci-Cg¢-hydroxyalkyl, C;-Cs-alkenyl, Co-Ce-alkinyl, Cy-Cg-alkoxy-
C-Cg-alkyl, C;-Cg-alkoxy-C;-Cg-alkoxy-C-Cg-alkyl or with the group -
CONR’R!®, -COR?, -CF5, -OCF; or -NR°R",

R’ stands for C;-C)p-atkyl, C,-Cs-alkenyl, C,-Cs-alkinyl or C;-Cjo-cycloalkyl



whi ch Q stands for phenyl, Rl stands for hydrogen or hal ogen, R2 stands for
Cl- C10-al kyl, C2-C10-al kinyl or aryl that is optionally substituted 159 in
one or hore places, in the same way orﬁj'fferently, wi t h hydroxy, hal ogen,
Cl- C6- al kyl , C1-C6-al koxy, C2-C6-alkin or with the group -CORE, X stands
for oxygen, sulfur_ or for the group -NH, R3 stands for hydrogen, hal ogen or
G - C6-al kyl or G -tos-iaprigenplly salstitued sraneqsanery plagesip thesegmei walorfe or nore
pl aces with hal ogen, mstands for 0-2, R4 stands for hydrogen or for the
group NO2, - CO R8,diffeRRfRY, with hipdroBl, (G- Os-alatbky IC;-Re-cytianiits], halogeh of3he- al Kyl
or C3-CGi o-cycloalkyl that is optionally substituted in one or nore places,

I n the sane way orgrgﬁﬁfm%mﬂ,l y, with hydroxy or C3-C o- cycloal kyl, R7
stands for Cl-Clo-alkyl that is optionally substituted in one or nore places
in the sane way or differently, with the group trinmethylsilanyl (TVM5), R8
stands for hﬁfr ogen, (-C6-al kyl , G -C6-al koxy or C3-C6-cycl oal kyl, which

optionally can, be substituted in one or nore places with G -C6-alkyl, as
wel | as theirRj riggethercandomp abis<Cioshaatlkyharsobtha BuPsal t s.
N—Y
\V2RR

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;-Cig-alkyl, C,-Cyp-alkoxy or -NRQR‘D, whereby C;-Cg-alkyl
or C-Cjp-alkoxy also can be substituted in one or more places, in the same
way or differently, with hydroxy, -NR’RYor C;-Cp-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;-Cp-cycloalkyl ring, which optionally can
contain one or more heteroatoms, and optionally can be substituted in one or
more places, in the same way or differently, with hydroxy, C,-Cg-alkyl, C-Ce~
alkoxy or halogen,

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

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

R® and R", in each case independently of one another, stand for hydrogen, C,-Cs-



6. Conpounds of general fornula (1) accor'di ng to one-of the preceding
clainms, in which Q stands for phenyl, R stands for hydrogen or hal ogen, R2
stands for -Co-alkyl, C2-Co-alkinyl or aryl that is optionally

substituted in one or nore places, injg7he sanme way or differently, with
hydr oxy, hal ogen, nethyl, nethoxy, ethinyl or with the group -COH or

Pydr(ﬁggnx ﬁgﬁganLB{r}%’mf ?Qlkogﬂgl ;OX h@ém‘% ?‘e(ggr t‘%lrﬁgamf(g% %ﬁgﬂgﬂj g'[ ands
, C2H4- Si ( CH3) 3,
Rgrst)almcrjggfgr I%‘F’nﬁgli“ﬂ%’art 29’6 rg‘?%@ﬂlp“g;}g?%ﬁ?y CNX-{@%ZW cycl Icnf)ropill or

hydr oxyet hyl , as wel I their isoners, diastereoners, enantioners and/or
salts. 7. Use of —NRsRconpound of general forrrula(lla) or (Ilb) (R3) m\\/
Ra (R3) m Re Z QSIRS

or

R’ and R'® together form a C3-Cyg-cycloalkyl ring, which optionally can be
interrupted by one or more nitrogen, oxygen and/or sulfur atoms and/or can be
interrupted by one or more —C(O)- groups in the ring and/or optionally one or
more possible double bonds can be contained in the ring, and

n stands for 1-6,
as well as their isomers, diastereomers, enantiomers and/or salts,

4. Compounds of general formula (I} according to one of the preceding claims, in

which

Q stands for phenyl,

R! stands for hydrogen, halogen, CN, NO; or CF3,

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

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

R? stands for hydrogen, halogen, hydroxy or C;-Cg-alkyl or C;-Cg-alkoxy that
is optionally substituted in one or more places with halogen or hydroxy,

m stands for O - 2,

R* stands for hydrogen or for the group NO,, —CO-RS, —SOZR7 or for C{-Cyp-
alkyl that is optionally substituted in one or more places, in the same way or
differently, with halogen or hydroxy,

R’ stands for C;-Cg-alkyl or C;-Cyg-cycloalkyl that is optionally substituted



Z (lla), O (11b), in which Z stands for -NH2 or NO2, and m Q R3 , R4 and
R5 have the neanings that are indicated in general formula (1), as well as
their isomers, diastereoners, enantioners and/or salts as internediate
products for the production of the conpdund of general formula (1). 8. Use
of the compound of general fornmula (Ila) or (Il1b), according to claim7,
characterized in tihgnepr groagmplecdsoin the same Qay padidierénsly, ptithrinytiroxRr Shdhols f or
hal ogen, or for G -Clo-al kyl or Cl-Ci o-al koxy that is optionally
substituted in oneyeloalkie places with halogen, R4 stands for hydrogen or
for the group NO2, -CO R8 or for Cl- Clo-al kyl, whereby Wand R8 have the
meani ng thatcé,irs I ndicated in general formula (1), and R5 stands for Cl1-C

, -al kyl or -C6-cycloal kyl that is optionally substituted in 161 one or

For il ( 1118}, 00s 1BRr e t) 3 Oy ip el te Crey BHUD: Rs SCRo 2 NR  HEN
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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, C1-Cyo-alkyl, C1-Cjo-alkoxy or -NR’R', whereby C;-C)g-atkyl
or C1-Cyp-alkoxy also can be substituted in one or more places, in the same
way or differently, with hydroxy, -NR’R'° or C;-Cy¢-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;-Cp-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,-C¢-alkyl, C;-C¢-alkoxy or C;-C¢-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.

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,-Cjp-alkyl, C;-Cjp-alkinyl or aryl that is optionally substituted



N N~NN'N""~N (nib), I W(tile), | R (llia), or Ror Rin which W
stands for hal ogen, hydroxy or X-R2, and Q R, R, R3, R5 in and X have
the meanings that are indicated in gegsg formula (1), as well as their

i somers, diastereoners, enantioners /or salts as I nt ermedi at e products
for the production of the conpound of general fornu (1). 10. Use of the
conpound of gener al? FEOHIAEC gPaP‘FSa}ﬂ th@|silm5)ﬁa@’r0r(i}ffqr@}tly,a‘@&bh}fﬁr@p@/ palogemim 9,
wherein Q stands for phenyl, R stands for halogen, X stands for -NH, R2
stands for G -G o-é‘,h-@4a11¢34h,e&31-Cg-akkpkjf,dhaﬂld-gdkﬁubsrtthhttlmjglioupone or nore pI aces
wi th hydroxy, in stands for O, and R5 stands for Cl-Clo-al kyl. 11. Use of
the conpounds of gamgr&l fornula (1V), 162 Hal

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

R} stands for hydrogen, halogen or C;-Cg-alkyl or C;-C¢-alkoxy that is
optionally substituted in one or more places with halogen,

m stands for 0-2,

R* stands for hydrogen or for the group NO,, —CO-R%, -SO,R’ or for C;-Cyo-
alkyt,

R® stands for C,-Cyp-alkyl or C5-Cig-cycloalkyl that is optionally substituted
in one or more places, in the same way or differently, with hydroxy or C3-Cyo-
cycloalkyl,

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

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

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

6. Compounds of general formula (T) according to one of the preceding claims, in

which

Q stands for phenyl,

R! stands for hydrogen or halogen,

R? stands for C;-Cyg-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 hydrogen, halogen, methyl, methoxy or —CF,



AN R (IV) in which Hal stands for hal ogen, Wstands for hal ogen, hydroxy
or X-R2, and RI, R2 and X have the neanings that are indicated in general
formula (1), as well as their isoners, 8i astereoners, enantioners and/ or
salts as internediate products for the B oduction of the conpound of
general formula (1). 12. Use of the conpound of general formula (1V)
accordi ng to™®l ai rﬁtaPIle‘i’rrp #hich X stands for oxygen, sulfur or -NH, R
stands for hal Logen, RZ stands for Cl-ClO al kyl or C2-Cl O alkinyl that is
optional Iy s'sti tstaneld foui Iyidrogendmetiy] oCor €8> gibipN201CODCHHS e gr oup - CO- RS,
whereby R8 has the nmeaning that is indicated in general formula (1). 13.
Phar maceuti cal agemsdOjthal-Si@myi,ses a conpound of general fornula |
according to at |east one of clainms 1 to 6. 14. Use of the conpounds of

phar maceut | oot aget ot prdyh fedh 3y oplo cheiopfiyh HEHRERUGRRIbrE, °

di seases, auto-i e dIS ases chenot her apy agent -i nduced al opeci a and
nucositis, Cr ohn' shYfresyetdy endonetriosis, fibrotic diseases, henmangi ona,
cardi ovascul ar dlseases |nfect|ous di seases, nephrol ogi cal diseases,
chronic anmdhmumﬁum@mmmﬁe@@hﬁmanﬂVEﬂmnE@mgﬁﬁnébsmﬂ@lI as injuries to the
nerve tissue, and viral infections, for inhibiting the reoccl usion of

vessel s after7b@|sbgpmec@ﬁ§pb@ﬁ(e6fgdr@pgl feftula (ITh)\6aglgLY ar prosthetics or after
mechani cal devices are used to keep vessels

(R®)m
Vl R)m
Z S\ 5

(la), or (Ilb),

in which Z stands for —-NH, or NO,,and m, Q, R®, R* and R® have the meanings that are
indicated in general formula (1), 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 (IIa) or (IIb), according to claim 7,
characterized in that
m stands for 0 -2,
Q stands for phenyl,
R’ stands for halogen, or for C;-Cj¢p-alkyl or C;-Cj¢-alkoxy that is optionally
substituted in one or more places with halogen,
R* stands for hydrogen or for the group NO,, -—SOg-R7, —CO-R?or for C;-
Cp-alkyl, whereby R” and R® have the meaning that is indicated in general
formula (1), and

R’ stands for C;-Cjp-alkyl or C3-Ce-cycloalkyl that is optionally substituted in



163 - open, such as, e.g., stents, and as inmunosuppressive 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 growh, Kaposi's sarcoma, Hodgkin's

di sease, and leukem a; arthritis is defined as rheumatoid arthritis; eye

di seases are defi Rgd o@gndit pRBES Witk RhlLPAP&! Yro:8Nd neovascul ar gl aucons;
aut o-i mmune di seases are defined as pSoriasis, "alopecia and nmultiple

scl erosi s; i t i-c, di r fin i 0S| f the liver,

mesangi al cePI %ﬁg&fheeérog?&ﬁa Ogigg%egglefgyﬁgﬁgﬁg ’t@p? oosrc(m%(t)si s; infectious

di seases are defi%g as di seases that_are caused by unicellular parasites;

cardi ovascul ar di'sta%es ade defined 48’4t enoses, such as, e.g.,

stent-induced restgreses,jj arteriosclekesgs and restenoses: nephrol ogical

di seases are defified asy ¢g onerul onephfi‘tis) _di abetic neplﬁﬁ’*é)'pat hy, malignant
t hr@nBJ c Trréroangi ogat B cJsymMegfone, trangptai @@fecti ons

nephroscl erosi s,
and gl oner utlqpa Ar oni ¢ nedtqdegener o i ve di seases g+$-ned as
on' sRdi sease,

Huntington's disease, amyotrophic 'l ateral sclerosisn Pap

Al DS denentia apd Al zheiner's di segse; acute neurodegeferaltve di seases are
a neurotraunmas; agd viral infections
RS

'

defined as ig§ Nas of the brai

are defined f#§s cytlonegal i c i nf ecli ons| herpes, hepatiNfi &8 or C, and
2 2 Z
(INtb), W (llle),
R’ Ma), o R or R

in which W stands for halogen, hydroxy or X-R?, and Q, R', R% R* R’, m and X have the
meanings that are indicated in general formula (1), 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 (1Ila), (II1b) or (IIlc), according to claim
9, wherein

Q stands for phenyl,

R' stands for halogen,

X stands for -NH-,

R? stands for C,;-Cyg-alkyl that is optionally substituted in one or more places

with hydroxy,
m stands for 0, and
R’ stands for C;-Cjp-alkyl.

11. Use of the compounds of general formula (IV),



H V di seases. 16. Pharnmaceutical agents that contain at |east one conpound
according to at |least one of clainms 1 to 6. 17. Pharmaceutical agents
according to claim 16 that contain additjonal suitable formulation

subst ances and vehicles. 164 18. Phar eutical agents according to claim
16 or 17 for treating cancer, angiofi ma, arthritis, eye di seases,

aut o-i mmune di seases, chenot herapy ag -induced al opecia and nucositis,
Crohn's di sease, endonetriosis, fibrot]ic diseases, henmangi ona,

cardi ovascul ar di seases, infectiou?# es, nephrol ogi cal di seases,

chronic and acute neurodegeneratiwg di sqases, as well as injuries to the
nerve tissue, and viral infections,fland flor inhibiting the reocclusion of
vessel s after balloon catheter treat , ™R, vascul ar prosthetics or after
mechani cal devices are used to keep vdgssel s open, such as, e.g., stents, and
as I nmunosuppressive agents, and forFfu?RQrting scar-free healing, and in
senile keratosis and in contact dermatitis. 19. Pharnmaceutical agent for
use according to claim 18, whereby cancer is defined as solid tunors, tunor
or metastasti®vgtielnt h, Kaposi's sarcoma, Hodgkin's disease, and | eukeni a;
arthritis is defined as rheumatoid arthritis; eye diseases are defined as

di abeti ¢ ret i Baipsiday fortndofeR0 Wi stintila for GhRigem Miydroxyur &-RAyandeR iRéeagas are
defined as psoriasis, alopecia and nmultiple sclerosis; fibrotic diseases

are defifgd RSmehdihBOBhBar8indififfed inRhera REANH @), aS&lell AR 1R {56MmaLs! Ve
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;-Cjp-alkyl or C,-Cjg-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).

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 fo keep vessels



di seases, and arteriosclerosis; infectious diseases are defined as di seases
that are caused by unicellular parasites; cardiovascul ar di seases are
defined as Stenoses, such as, e.g., stent-induced restenoses,

arterioscl eroses and restenoses; nephrdﬁ%gical di seases are defined as

gl onerul onephritis, diabetic nephropathy, malignant nephrosclerosis,

t hr onbi cwpen,cuoh agieapatténits, agy ag mpmenosuppressvaagents pad farsnppaatolg scar-free

gl onerul opat hy; chroni c neurodegenerative di seases are defined as

Hunt i ngtiealise, Gh S@ARSerABIOiddiRostact &ir@ablis.scl erosi s, Parkinson's di sease,
Al DS denentia and Al zheiner's di sease; 165 acute neurodegenerative di seases

are defined ag.iggmﬁ' %é){oc{lﬁﬁilw@dh@re%?d neur otraunmas; and viral
| ned as’ cy

i nfections are de onegal i c I nfections, herpes, hepatitis B or C,
and H'V diseases., 20 nmpounds of general formula I, cording to at |east
o6 of i af necARGes dEfin A QUG CHROTeHERB Y T pS e A GG o it a
|, accordi ng(to at least one of clains 1 to 6, and pharnaceutical agents

accor di njodgkials diseasst awhlsukémial ai ms 16 to 18 with suitable fornul ation
subst ances and vehi cl es.

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
neutrotraumas;

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.
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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.

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;
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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.

20. Compounds of general formula I, according to at least one of claims 1

to 6, for use in therapy.

21. 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.





