Use of novel pan-CDK inhibitors for treating tunors The present
invention relates to the use of novel pan; COK inhibitors for treating
tunors. The novel pan-CDK inhibitors are sel ected

sul f oxi m ne-substituted anilinopyrimdine derivatives. 5The novel

pan- CDK i nhi bitors and processes for their preparation are described
in the PCT application PQliRPRRPHHOFEKE Tnhikiles Bt Heh@BUnARF Which is
referred to in the present application and which 1s 1ncorporated into
this application by reference. Cyclin-dependent kinases (CDKs) are a
famly of enzynes playing an inportant role in the regulation of the
cell cycle, and they are therefore a particularly interesting target
for the dev : : Lnhi i

i bi tors. o he CERaioR 5 s Bk L P bR haTRICEMAESs PR b

di sorders caused by a disturbed cell proliferation. Pyrimdines and
anal ogs havéhealord gaatyCBE erhitdles @re sblededs1fag ming-eubstintpd amid®pyrino dinedeaimpives.
2-ani li nopyrim di nes as fungicides (DE 4029650) or substituted

pyri m di he erlvtlv r eat me oqi o
neur odeg%ne?a “|°\‘}°e §§Ir< bs'“"(s\ﬂES} %‘@?eisﬁé he‘rﬂe%%?“"“ ‘%d SC“‘%“’% 3¢ Bi-Gppplication
derivati vesPC’II!BPZﬂOWém@ lile daclamraa- Mnc&umrerrhdmérdthpymem aibplﬁmson(a\ﬁ‘n)wﬁnl:vl is

14375), purin - pyrimdines (WO 02/04429),
ani | hopyr | raree AR ishngy AR
2- hydr oxy- 3- N, Ndi et hyl am nopr opoxypyrl m di nes (WD 00/ 39101) have

been descri Cﬁﬂinﬂ@pemﬁt l'tlmiséstDKE)Slre d/@n@ﬁbt&gﬁ,ﬁﬁﬁﬁplaﬁﬁh AMEPB(20(7616 F/the fegulation

particul ar se di riva ng. inhjbjt act i
with res pec ﬁﬂf]eo %aregﬁeﬁ%gmtaﬁaﬁtmm r?'t"élt Stmgb%ﬁbf g’uﬁ?‘%ﬁ%‘ﬁ?’]&% small
group at® kmbrhmramolenhcsbsdiemn& miﬁb]towmme@m@amtwudemesea(mgramr brioghet ar

car boanhydr ase= 2 nd.are used Luretics, inter alia for treating
1sorder cause bya istof] Cff lpﬁo 1feratlon
gl aucoma. rogen atom an e oxygen atons of the sulfonam de
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or arylalkylsulfoximines as herbicides and pesticides (Shell International Research, Ger. P. 2 129 678).



20Conpounds in which X represents -0- are sunmarized by formula (la).
- 3 - Compounds in which X represents -bﬁh are summari zed by fornul a
(I'b). The application is based on thé foll ow ng definitions:

5CI - C6- Al kyl A Cl-C6-al kyl group is defined in each case as a

strai ght-chain or branched al kyl radical such as, for exanple, a

met hyl , et hwlg 2(]05/@1%@00 di's&@s@f 6}:@?{ LulfobiHﬁﬂéLsubdtlﬁ@aléthop ﬁﬁﬁhl@l&:ﬂ\‘atwes as inhibitors
tert- butyl entyl, |5026 or a hexyl radical éS C7- Cycl oal ky

10A C3- C7-c$ yeia’rflewﬂdﬂt ageE Ed@wl?fegdveaéreatrwﬁsmf&pwhe %@Péwﬂalbe&twynmldme

cycl opent yl are ciytel Gr@de)itute@lor a,bﬁmbco&mtogén Il fpaglculhfbytbhﬁmg@ NBfedf tfeQtribalras
(1), X may represent -0- or -4- Preferably, X represents -0-.

In the geneﬂﬁ‘ﬁF@Vﬁﬁﬂ&wépTia%&ﬁWQVm?B$P@§EWP“a met hyl , ethyl, propyl
or isopropyl group. Preferably, Rl represents a nethyl group. In

t he genesal @4 BiHha ptibdart, B% ARGk IhB ﬁ%piq%hérytogfovﬁl@ %Oﬁ%BQﬁJBWhldﬁ%Mt only
represent hydrogen yl 5or an e rou ref erab

R3 i ndependBHEtly ”tB‘TbltgﬁéK E‘Hé{sﬁ gffecHyaby ‘é@@ht““}%%ﬁ’ﬁ@e}f’f’tw CQKﬁ@tﬂHS}‘PH g7 BRERSSATYs

Particul arl b’utﬁlfs@f&ﬁ@fcﬁ’ttﬂrééonﬁ?onrf&Qf@@ﬂ@Iuﬁ‘loammﬁftlm{ I THE Na@etie s fddher ro erties of the
represents hydrogen or a nethyl _group. In the general for nula , R4

represents %{w@freéé"faﬂxﬁ’%}l’le Fhﬁd?l’é%ﬂi“}’d? peReteste intp e EpefEky | i ng.
Preferably, R4 represents a nmethyl or an ethyl group or represents a
cycl opropy!l jhidtaw vkéh t’&nﬁrtﬁ‘qf@&ﬁ&%cﬁ'&pﬂugg&l@ﬁl fatmmbﬁ) conpounds according
to the general forrmula (I) are conpounds in Xrepresents -0- or
-NH-, and Rirepresents a nethyl group, and R2represents a nethyl
group, 4hd 15 R3represents hydrogen or a nethyl group, and
Rarepresents a nethyl or an ethyl group or represents a cycl opropyl
ring, and their physiologically acceptabpe gpalts, diastereoners and

enantionmers. - 5 - Most preference |s giN#n to the use according to
the invention of the follow ng indi Cetpounds, and to their
enanti oners, diastereoners and physi gically acceptabl e salts:

(RS)-S-cyclopropyl -S-(4-( [4-T uN

[ (1R 2R) - 2- hydr oxy- 1- net hyl propyl ] oxy1-5-(trifl uoronet hyl) -
pyrimdin-2-yl]am no )phenyl) syl and%; 5- (RS)- Sﬂﬂ4 { [4-{
[ (1R, 2R) - 2- hydr oxy- 1- et hyl pr op}! | oxy} =

-5-(trifluoronethyppyrimdin-2- /*\\<-
RZ
F
F

in which

X represents —O— or —-NH-, and

R' represents a methyl, ethyl, propyl or isopropyl group, and

15 R?andR’ independently of one another represent hydrogen, a methyl or ethyl group, and

R* _ represents a C)-Cg-alkyl group or a C;-Cs-cycloalkyl ring,

and their physiologically acceptable salts, diastereomers and enantiomers

not only inhibit CDK in a potent manner but also inhibit tumor growth particularly effectively.

20  Compounds in which X represents —O— are summarized by formula (Ia).



am no }phenyl)-S-nmethyl sul foxi mde, (RS)-S-(4-{ [4-{
[(R)-2-hydroxy-1,2-dinethylpropyl]oxy}-S-StrifIuoronethyl)pyrinidin-2
-yl Jam no}- phenyl)-S-net hyl sul foxi m de, =~

(RS)-S-cyclopropyl -S-(4-{ [4-f RLR 2R)-2-hydroxy- 1-net hyl propyl | am no
} -5-(trifluoronethyl)- 10pyri m di n-2-yl]am no}phenyl ) sul f oxi m de,

(RS)-S-cyclopropyl -S-(4-{ [4-{ 0, NH
[(R)-2-hydroxy-1,2-dinethylpropyl]aninoJ¥§ﬁ(triquoronethy1)-

pyri m di n-2-yl ] am no) phenyl ) sul f oxi (RS)-S-ethyl-S (4-{ [4-{

[ (1R 2R) - 2- hydr oxy- 1- net hyl propyl ] -5-(trifluoronethyl)pyrimdin
-2- yfl am no} phenyl ) sul f oxi m de,H -S-ethyl-S-(4-{ [4-(

[ (R) - 2- hydroxy-1, 2-di net hyl propyl|] am no}-5-(trifl uoronethyl)pyrimdin
-2- yll am no} phenyl ) sul f oxi m dg; S)-i$-(4-{ [4-f ya,

[ (IR 2R) - 2-hydroxy- 1 -nmethyl pdppyl|] aniho }

-5-(trifluoromethyl)pyrimndin- > @MTﬂ%:OH

} phenyl ) - S- et hyl sul f oxi m de, (ROVS-(4-{ [4-{
g anmingd } 7
-

[ (1R) - 2- hydr oxy- 1, 2- di net hyl pr

-5-(trifluoronethyflpyrimdin-

20am no} phenyl) - S- net hyl sul f oxi m de. The present invention al so
enbraces the use of the physiologically acceptable salts of the
conpounds. Pryravedsybish Kyepsesenspt bt ase yiginmagzegby ftrmuladipounds
according to the invention include acid addition salts of m neral
aci ds, carboxylic acids and sul fonic aciglsyye.g. salts of
hydrochl ori ¢ 25acid, hydrobrom c acid, sWAuric acid, phosphoric
aci d, nethanesul fonic acid, ethanesgFfopic @ici d, tol uenesul fonic
aci d, benzenesul fonic acid, naphth gdi sul fonic acid, acetic acid,
trifluoroacetic acid, propionicgel k-4 actic acid, tartaric acid,
malic acid, citric acid, funarig%gfid, mal ei ¢ acid and benzoi c acid.
- 6 - sodium and potassi um sal X2l kghi ne earth q@ﬁal salts (e.qg.
cal ci um and magnesi um salts) afgd a niazim salts derived from amoni a

or organic amines having 1 to fQdh as, by way of exanple
and preferably, ethylamne, diethylamnes\Nyiethylam ne,
et hyl di i sopropyl am ne, nonoethﬁ] i ne? dfet hanol ani ne,
tri et hanol am ne, dicycl ohexyl am ge,” 5di met hyl am noet hanol , procai ne,

di benzyl am ne, N nethyl nor phol i ne, arginine, |ysine, ethylenediam ne
and N-net hyl pi peridi ne. The present invention furthernore provides
nmedi canment sTieoppcasdinngbaatd dngbesfollorieg debdiniorsnd according to the
invention and at |east one or nore further active conpounds, in
particular for treatment and/or prophylaxis of tumour disorders.
10The c&ﬁpoé A&qcording to the invention can act systemcally
and/or locally. For this purpose, they can be adm nistered in a

sui t abl e MaAERCs-alk YGFoua $s defitdd iex@aNpdseas aatraikhtychaip ar @ iticRsdallyyradical such as, for
pul monarily, nasall sybl i nqual | i ngual | buccal | rectall

or iy 3 paReaa ity L BRAseRra) bR el br b et pur bl beniyt or a
i npl ant or lsix@nidical. For these admi nistration routes, the conpounds
according to the invention can be adm nistered in suitable
15adm ni stratjo 0 . Suitable for oral adm nistration are
adninistratﬁﬁ%iggLﬁ%giorking according to the prior art, which

rel ease the conpounds according to the invention rapidly and/or in
modi fi egh f oA - @neycERAMPIingSs defifedto qeym;@@b%y@@)@%@lw cloPerdcf&ybIBERN L KN
in crystalline and/ or anorphized and/or dissolved form such as, for
exanpl e, t aBFRPPY ABH- coated or coated tablets, for exanpl e coated
with enteric, slowy dissolving or 20 insoluble coats which control
the rel ease of the conpound according to the invention), tablets

whi ch deconpose rapidly in the oral cavity or filnms/wafers,

films/lyophylizates, capsules (for exanple hard gelatin capsules or
In the general formula (I}, X may represent —O— or -NH-.



25i ntravenous, intraarterial, intracardiac, intraspinal or
intralunbar) or with invol venment of an abaorption (for exanple

i ntramuscul ar, subcut aneous, i ntracutaneols, percutaneous or
intraperitoneal). For parenteral admnistration, suitable

adm nistration forns are, inter alia, injection and infusion

prepar ati ongrefeibiyI® rEREsmPiosol utions, suspensions, emulsions,

| yophil i zates or sterile powders. Suitable for the other

adm nistration routes are, for exanple, pharmaceutical forns for

i nhal ati on [tht general fpanuldNel rmaymeragseirts mefwh athylzerpr) or isepsepl! glewpps,
nasal solutions, nasal sprays; tablets, filnms/wafers or capsules to
be applied bkﬂ%ﬁ%lhymF%&HEEQQHﬁ%%MmQr buccal 'y, suppositories, ear or
eye preparations,” vagfinal caps S, aqueous suspensions (Il otions,
shake | otions), |ipophilic suspensions, ointnments, creans,

5t r ansder maln thd@naplgotmuta (HyRtadR’ (8epeinleay, offoos anethangdyeepr@aitGipd@sgen, a methyl
m Kk, pa§tea”mg§9p§b dusting powders, inplants or stents. The
conmpounds accor ?H@‘Fb the invention can be converted into the

adm ni stration forns nmentioned. This may take place in a manner known
per se by nPuferylynRt dndird @xépendendy 6Pon€ anofaAepraeai Hytoadnl of a aetepiralbl e
auxiliaries. These auxiliaries include, inter alia, carriers (for
exanpl e mcrocrystalli 10cel l ul ose, |actose, ,mannitol), solvents
(for exanpl e* 54 (E“"ﬁ"di‘ %%VP@W&“@I‘VH@] gyl WAR eprercapdydipgen or a methyl group.
di spersants or wetting agents (for exanple sodi um dodecyl sul f at e,

pol yoxysor birtRdeefdrRiabduia (DI RIS rSsedtd PE,-€ XMW LRiRY: ¥, By bWl dngone) ,
synthetic and natural polynmers (for exanple al bum n), stabilizers
(e.g. antioxidants such as, for exanple, ascorbic acid), colorants
(e.g. inor ghisferably Bnaepressnts aatthyloor af eyl @roampl representd A cysidperpgringnd t ast e
and/ or odor corrigents. 15The present invention furthernore provides
medi canggts conprising at |east one conpound according to the

i nvention, usually together with one or nore inert non-toxic,
pharmaceutically suitable auxiliaries, and their use for the purposes
ment i oned abovederrcEorngrbgtdf ¢ cahpduhds acondumds: gamead fatinnlg (B are ttrepounds in which
invention to give pharnaceutical products takes place in a
manner kno per_se b onv ing the active conpound(s) with the
excipientsm%ustdm'F§m¥ﬁgiﬁﬁﬁg¥hﬂgeutical t echnol ogy into the desired
adm nistration form Auxiliaries which can be enployed in this
connection Rfe, kpkseansampthel greprander substances, fillers,

di sintegrants, binders, humectants, |ubricants, absorbents and
adsorbents, _diluents, solvents, cosolvents, enulsifiers,

sol ubi i zer®, nefCRFITGS LSS Pcdor ant s, preservatives, stabilizers,
wetting agents, salts to alter the osnotic pressure or buffers.

25Ref er gncers houﬂeﬁtegggts APHEzeh Br 4 HdBy1 ¢RONEGRF I On to Remi ngton's

Phar maceuti cal Science, 15th ed. Mack Publishing Conpany, East
Pennsyl vani a, (1980). The pharmaceutical formulations may be in solid
form for ekanpl@&rasntsapiclykor agethyl @gpup aberresents gicydlapropglrpiosi t or i es,
capsul es, transdermal systens or in semsolid form for exanple
as ol nt Ment g (@:SANRoloaNP ncodiRRASKS Bli&Som Tl ShQAGAL TN 11 aul d
form for exanple as solutions, tinctures, suspensions or enul sions.
Auxiliaries in the context of the invention may be, for exanple,
salts, saccharides (nmono-, di-, tri-, oligo-, and/or

pol ysaccharides), proteins, am no acids, peptides, fats, waxes, oils,
hydr ocarbons and derivatives thereof, where the auxiliaries nay be of
natural origin or may be obtained by synthesis or partial synthesis.
10Suitable for oral or peroral adm nistration are in particul ar
tablets, coated tablets, capsules, pills, powders, granules,
pastilles, suspensions, enulsions or solutions. Suitable for



kel oi ds and ot her skin hyperpl asi as, benign prostate hyperpl asi as
(BPH), solid tunors and hematol ogical tumprs. 25 - 9 - Solid tunors
whi ch can be treated in accordance with thé invention are, for
exanpl e, tunors of the breast, the respiratory tract, the brain, the
reproductive organs, the gastrointestinal tract, the urogenital

tract, the gyg retfa'ﬁlct: is\éﬁfen tottH@usé E(I.'Cgl’dlnt"l?(?thp ﬁl@gm@ﬁ]gf tﬂfhl%ll&ﬁﬁtkmdlnzmﬁal compounds,

thyr0| d gl and, the par at hyroi d gl and, “the bones and the connective
tissue and Asttadeissraationers Hieywreqmprping physialagiselh asegptalle salighor s whi ch
can be treated in accordance with the invention are, for exanple,

mul tiple nyel QIR ql be
treated are, W%yﬁfé’?rﬁpmr%ﬁe‘g{s[ R%Fm B! s Sﬁﬂﬁro%lﬁ:g%’){}ise ou%%on%ﬁ@l)

r ecept or st atRysmisire2xiansen) chenphrkoxinidy, negatl ve horm)ne r ecept or
status 10- Her-2 positive breast carcinomas hor none receptor and

Her-2 nedati v@%ﬁé‘hﬁﬁ {H&R R nbzoxy-1 BrONIpsey Beiyht ddillypremethylparisidiohdls

i nfl ammat ory agﬁ,gﬁ?{ed)qgg_%m?gaﬁmn;@emmrs of the respiratory tract
whi ch can be trea are or exanpl e, non-snall-cell bronchi al

car ci nomas angssagl( gr fret)lo- }Qﬁfbﬂﬁh Q@hm&lﬁnﬁ%ﬂ}ﬂsﬁﬁ .5- (Emo%em%)ﬁyhﬁucm Al famino}-
e

whi ch can be treat are, for exanple I'i omas, gl iobl astonas,
astrocyt onas, Phﬁ'ﬁ’ﬂl%‘@?‘@ﬂ%{‘goﬁﬁti’enedul | obl ast omas. 25 Tum)rs of the mal e

reproductive gans. whi treated are, for exanp - _prost

car ci nonas, r‘F&E x '?Yé]ﬁme’égf(g'g@T@&RtZ{fPT%'Pgdr%fﬁdl 'ﬁ%‘?ﬁ@%@f"@l“ﬁbﬁé‘é‘ﬂ“%'@“ethy”‘
Tunors o th@yﬁxanmi ByllRpi ghtajsvEo@nigans whi ch can be treated are,

for exarrpl e. endonetrial carcinonas cervix carcinonas ovari al

car ci nomas - -(R9-eyclopropyl-S-(4-{[4-{[(R)-2-hydroxy-1,2-dimethylpropylJamino}-5-(trifluoromethyl)-

pyrimidin-2-ylJamino } phenybsulfoximide,
- (RS)-S-ethyl-§-(4-{[4-{[(1R,2R)-2-hydroxy-1-methylpropyl]amino }-3-(trifluoromethyl)pyrimidin-2-
yl]lamino) phenylsulfoximide,
15 - (RS)-S-ethyl-§-(4-{[4-{[(R)-2-hydroxy-1,2-dimethylpropyl]amino }-5-(triflucromethyl)pyrimidin-2-
ylJamino} phenyl)sulfoximide,
- (R8)-5-(4-{[4-{[(LR,2R)-2-hydroxy-1-methylpropyl]amino }-5-(trifluoromethyl)pyrimidin-2-yl]-
amino }phenyl)-S-methylsulfoximide,
- (RS)-5-(4-{[4-{[(1R)-2-hydroxy-1,2-dimethylpropyl]amino }-5-(trifluoromethyl)pyrimidin-2-yl]-
20 amino}phenyl)-S-methylsulfoximide.

The present invention also embraces the use of the physiologically acceptable salts of the compounds.

Physiologically acceptable salts of the compounds according to the invention include acid
addition salts of mineral acids, carboxylic acids and sulfonic acids, e.g. salts of hydrochloric
25  acid, hydrobromic acid, sulfuric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic
acid, toluenesulfonic acid, benzenesulfonic acid, naphthalenedisulfonic acid, acetic acid,
trifluoroacetic acid, propionic acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric

acid, maleic acid and benzoic acid.

Physiologically acceptable salts of the compounds according to the invention also include salts

30  of conventional bases, such as, by way of example and preferably, alkali metal salts (e.g.



vagi nal carci nomas vul var carci nonmas Tunors of the
gastrointestinal tract which can be treated are, for exanple:

5col orectal carcinonmas anal carcinomas sidfmach carci nomas - pancreas
carci nomas oesophagus carci nonmas 10gal | bl adder carci nomas carci nomas
of the small intestine salivary gl and carcinomas - neuroendocrine

tunmors gast Eo% gﬁc} énﬂggmtuﬁl dgaar éalk%dm%reﬁrﬂ}ﬁ'le}gf' BB ?e gfcafcn.@lil Méﬁtﬂgﬁegl% salts) and

tract which can rea exa
car ci nomas &ndmemnnﬁhhdaamdﬁﬁﬁnﬁmnmaﬁormgmﬁSmﬁﬁmihmnmghadum@hmns aiohl as, by
| ower urinary tract 20 Tunors of th ée whi ch can be treat

for exanpl eWa¥ @E?&%@Bl%ﬁ@ﬁ%ﬂ?lm%&w dlﬁ%!ﬂ%fﬁﬁlﬁ&élet B ERs %t%zslﬁﬂi%opyl-
l'iver which,gap ﬁ@n&eﬁﬁﬂ&igﬂuér(ﬁethgxlﬂ:ﬂalﬁ%@er!etﬁano‘lanhﬁ@%é}@l%héMﬁ'ime

carci nomas - chol angi ocel l'ul'ar carci nomas Tunors of ‘the skin which
can be t¥ eatiewttgilanindashanek amphise, dilinzyamine, Nehahdnmamphblima higories lysine,
spi nal i omas keI cell carcinomas Tunors of the

head and ne@gﬁﬁﬂ?@%%B%ﬂ%ggngﬁgyygﬁjéﬂe for exanple: - |arynx

carci nomas 10- carcinomas of the pharynx and the oral cavity Sarcomas

whi ch can bend §r684@tleloR furfheimofXRBRAR medieftentsicEBpIRinE Al BANBE compound according
ost eosarcomas 15 Lynphomas which can be treated are, for exa F

non- Hodgki ntol “gﬁrfﬁ}‘F@ nﬁé’d@%i Ghe pg,rﬁﬂ'ﬁ 61H;ﬁ§r active compounds, in particular foml)]e treatment

and/or prophylaxis of tumour disorders.

10 The compounds according to the invention can act systemically and/or locally. For this purpose, they can
be administered in a suitable manner, such as, for example, orally, parenterally, pulmonarily, nasally,
sublingually, lingually, buccally, rectally, dermally, transdermally, conjunctivally, otically, as or as an

implant or stent.

For these administration routes, the compounds according to the invention can be administered in suitable

15 administration forms.

Suitable for oral administration are administration forms working according to the prior art, which release
the compounds according to the invention rapidly and/or in modified form and comprise the compounds
according to the invention in crystalline and/ or amorphized and/or dissolved form, such as, for
example, tablets (non-coated or coated tablets, for example coated with enteric, slowly dissolving or

20  insoluble coats which control the release of the compound according to the invention), tablets which
decompose rapidly in the oral cavity or films/wafers, films/lyophylizates, capsules (for example hard
gelatin capsules or soft gelatin capsules), sugar-coated tablets, granules, pellets, powders, emulsions,

suspensions, aerosols or solutions.

Parenteral administration can take place with circumvention of an absorption step (for example

25  intravenous, intraarterial, intracardiac, intraspinal or intralumbar) or with involvement of an absorption
(for example intramuscular, subcutaneous, intracutaneous, percutaneous or intraperitoneal). For
parenteral administration, suitable administration forms are, inter alia, injection and infusion preparations

in the form of solutions, suspensions, emulsions, [yophilizates or sterile powders.



cut aneous | ynphomas 20mantle cell |ynphomas | ynphomas of the central
nervous system Al DS- associ ated | ynphonas 7 Leukem as whi ch can be
treated are, for exanple: 25acute nyel oid'leukem as chronic nyel oid

| eukem as acute |ynphatic | eukem as chronic |ynphatic | eukem as hairy
cell leukemas - 12 - Advantageously, the conpounds of the formula

(1) can be gsigblefRkheloldBr diGAtRA o 2RI BASIMARDEIMRERR a1 thrfhs BR EdhhiGttnhter
of hornone receptor negative, hornone receptor positve or _

BRCA- associ atagwi éhalers.aghlizsrorhass] drgpenaad! sQutishi 815 AR aieklpth ifpasdwafers or

ki dney cel | c£ali&idRPBRied Hﬁéuhl%ﬁﬂﬁngﬂﬁiy@ﬂ&@ly,@ﬂlﬁjOQ{OH@SK eaP il e brbffHPKiSns, vaginal
smal | -cell bronchial carcinomas, non-small-cell bronchial

5car ci nomas SPEHSAIBOIHSIERT TP HiPRS shallarqngk iRoghils Syensarions. Cifrqnig, creams,

car ci NOMRS, wis@shA iRrapAli6 yS@RBGuchla WRRAndte, Hiichby HRIROTESs, foldE, LB s,
advant ageousl y, the conpounds of the formula (1) can be used for the
treat ment OFW%?5£§¥“Ehrcinonas, in particul ar estrogen

recept or-negative breast carcinomas, ovarial carcinomas, including in
particul ar @h@d@}n?édn&g-ae&ﬁdi.&gttan{e i¥@Rdoh Bdn b6 B6rivkRA TRSthe JRERLAEGSLRLs mentioned.
carci nomas, snmall-cell bronchial carcinomas or cervix carcinonas,

i ncl udi ng i RhipEEYt Pkeplags inFuapicd Kigyn PeisE BY Bi{re ddth est neraleir RBraaceutcalls e

di sorders aj@epidle anfihaicaThE hix8fridsindRB intt¥lia, 34rSQs @tleRdmpld miBlobt§dtalline

manmal s. The i nvention provides the use of the conpounds of the

gener al 14 or FRllPgse lpgtosganagpitalnggveRys tprexsmrleiaidpalyseylehs glyednemulsifieand
treating tugiyessantd§ HRGink ABEAR trbQRAarthPK bR MIBYLy MY | pdBExyEd¥6itad SRaO)f bihdf (for
conpounds of the general fornmula (1) according tg the invention for
preparing n@@@&‘ﬁﬁ‘glﬁ‘flgylﬁwlldﬁofl"éé@/?tﬁ ic prflygEal PopyRers (iRF EFAMPE AT @ik -
provi des t hentigG@anBfsudhhe f& @RI gSoric 66d)tdotantsQe. §. Rdrdafty Gidknbd kuéHOk, for example,
treating disordg%ﬁ qfsocigyed W th ﬁroliferative processes. The
conpounds at¥LPHEHG Y B G RYT HILHIISH  can be enpl oyed by thensel ves

or, if required, in 20conbination with one or nore other

phar macof ogirkedrdsynt aértverufthdSibrd PoeRes rAichBdhe cBSprisih St 16RNHE Bt ol QR Eng 1o
not | ead to unwanted and unacceptable side effects. Accordlngk , the

present i nvBRIVEHOR YFEEPEHICEVITE B PR HST PLIREf PRAgrHicrY) sHigpblgauxiliaries,

| east one Oindtiita uEORIPOLRGSHAGEMdGEN@ote) the invention and one or nore
further active conpounds, in particular for treatnent and/or

prevention of the abovenentioned di seases. 25For exanple, the

conpounds of TRt oL e FPmPRPEEFBHNE IR e RVeBEREP BatPhAFaseuting Rrpducts takes place

ant i hyper pr pla f@h@khotéh peE 9 Sbdkitiag Me aile @&19;36\16‘(1(? Wos RR&ASiedtOfustomary in
treatnment of cancer disorders. The conbination of the conpounds
accor di A t BhapmREeyticyl dschnabasy Jite e gesied adaipetiationfoEn.cust onary for cancer

therapy or else with radiotherapy is indicated in particular. - 13 -

Sui t abl e achiMRarkOWRONASE Se £85l0RAMIMARbARR DN W BhexaRYI REr RENLIRREI Y,
way of exanple are: Abraxane, afinitor, aldesleukin, alendronic acid,

al f af er one, digPtegAYEs: PRGsTH humpqtadulupiirgnts. ahsoghsats Ad apeshgnts. diluents, solvents,

cosolvents, emulsifiers, solubilizers, masking flavors, colorants, preservatives, stabilizers, wetting

agents, salts to alter the osmotic pressure or buffers.

25  Reference should be made in this connection to Remington's Pharmaceutical Science, 15th ed. Mack

Publishing Company, East Pennsylvania (1980).



al tretam ne, am nogl utethimde, am fostine, anrubicin, ansacrine,
anastrozol e, anznet, Aranesp, arglabin, agsenic trioxide, aromnasin,
5-azacyti di ne, azathioprine, BCG or tice-BCG bestatin, beta-

5net hasone acet ate, betanethasone sodi um phosphate, bexarotene,

bl eomycin sul fate, broxuridine, bortezom b, busul fan, calcitonin,

Canpat h, capRCiHARLREGeal %Q%ng}nla}rﬂbe Casodex, cefesone, cel noleulcin,

cer ubi di n, chloranmbucil, cisplatin, cladri bi n, clodronic acid,

cycl ophos phirsickibform,feraramplnes talieid spasedriies. PHlaCEPIoEHET. GapsBat Hengamal systems
Decadron, Dgcadron phosphate, del estrogen, denileulcin diftitox,
deponedrol, deslorelin, dexrazoxane, diethylstilbestrol, Diflucan,

docet axel , HegmBlidpa, Fféexw OIfTRYRES} RS, goTyaPIsHelcs: EEJ\'I‘J!SP%HC
Eligard,sEl i 1Rid 6k, 8P ERmplTE MhutioBN kL MRS LlpenSiBRS): EAnIGbAs2, Epogen,
eptapl atin, ergam sol, tpr ace, estradiol, estranustine sodium
phosphat e, ethyny Iestradl ol, Ethyol, eti dron| c acid, Etopophos,

et oposi de, ﬁwmnéhe qoBIEX10H Fie mquog e be. figr eRampdes §adissareharfds (groa@t Fipyfri-,

fl oxuri di ”%hio' ldﬁ&?&%@La%ehaMlééﬂEfo?c@srbmnﬁ) Jcld%'%ﬁgﬁéjﬁfy (b s TWils, hydrocarbons and
nonophosphat €, | uoruraci | | uoxynest erone, flutam de,

f or mest ane, dfffb’sftVéalefﬁ@ whegt @ﬁﬂé‘tliaﬁ%s mwwéwqframlgme“am@a%b@med by synthesis or
genti t abi Ne paral yzumab, G eevec, Gdiadel, goserelin, granisetron
hydr ochl ori de hi st reI in, hycamtin, hydro- cortone,

eryt hr o- hydr oxynonyl adenl ne, hydroxyurea, ibritunmomb tiuxetan,

i dar ubi &9 n, Suifablsfierpradier, pefondl @drhigiswation layshmpariioylag faplets neated fablgts. Zapsules, pills,

i nterferon- - ron-al pha-nl,

i nterferon- g‘%’“%%i%%’,“’ek :ag{uttjsgﬁ%ﬁ n%'g;?%@mﬁ%?%sro% g?lg{%)ﬁsgamm | a,

interleukin-2, intron A Iressa, irinotecan, kytril, |apatinib,

| enti nan suB¥igble forlpaeentezlddenidteieoyomnipartictlgyppoisiode emhleiopy aH egpecially
acetate, |eyam sole, 20levofolic acid calciumsalt, levothroid,

| evoxyl, |onustine, |onidam ne, Marinol, nechloretham ne,

mecobal am n, nedroxyprogesterone acetate, negestrol acetate,

mel phal an, umen;essbm irenrpncdptap teiusegl trrpompgundstl Hotlorexkt €) fdvbtepiaphylaxis and
mltef o?g ne hera [ele 1%3 i N8 el mtonycin C, mtotane, mtoxantrone,

Modr enal B)E da Patt™n, Neul asta, Neurrega, Neupogen,

ni | ut am de, NoI vadex, NSC— 631570, OCT-43, octreotide, ondansetron

hydr ochl ori Wsg co@pap]ﬂed thedsabulgel(Beanhe ysaich pdraoulr for Renéhitingroe tbducing cell
25pegaspar gaSPferatlg an (’:ellpdevq;[l On ang}olrg(].)mflceca Q (r)]sllsl pi | ocar pi ne
hydrochlorlar prraru 5 &, ?lca cin, 3r?|mar sodi um
pr edni nusti ne, prednisol one, pr ednl sone, Premarin, procarbazine,
Procrit, ralThd dohpxeds acREAZ Qhe iRedatibn are hetable irphBiculet fokh©na@kBent of hyper-
rituximab, ro&gr cm-(ﬁé cgeormrti 3 allagen sandostatin, sargranostim
senmustine, BIBEYEH O EEEIY GRaRe*¥8]Pu- Medr ol , st rept ozoci n,
strontium 89 chloride, Synthroid, tanoxifen, tamsul osin, tasonermn,
tast ol agpone, -t ayetisls, tecel eukin, 30t enozol oni de, teni poside,

t est ost erone pr opi Qnat tred, thioguanine, thiotepa, thyrotropin,
tiludronic acid, etl%‘b‘&‘f“g&tﬁ BVIEHHI?S&& t osi t unomab, tastuzunab,
treosul fan, tret bdacghlp;ostIreay@lrﬂlasmts @t hyl mel ami ne, trimetrexate,
triptorelin ac_etg{lg aorel in panpate, UFT, uridine, valrubicin,
vesnari none, vin E vincristine, vindesine, vinorelbine,
Virulizin, Zi necmnd;ol@icansma’el nsti mal amer, Zofran; ABI-007,

acol bi fgg Actimmune, Affinitak, am nopt eri n, ar 2 0Xi fen, asoprisnil,
35at aneStane, atrasentan, BAY 43-9006 (sorafenib), avastin, CCl-779,
CDC- 501, cel ebrex, cetuximab, - 14 - crisnatol, cyproterone acetate,
deci t abi ne, DN 101, doxorubicin-MIC, dSLIM dutasteride, edotecarin,
efl ornithine, exatecan, fenretinide, histam ne dihydrochloride,

hi strelin hydrogel inplant, holmum 166 DOTMP, i bandronic acid,

i nterferon-ganma, intron-PEG i xabepilone, keyhole Iinpet



bi ol ogi cal therapeutics, such as antibodies (e.g. Avastin, R tuxan,

Er bi tux, Herceptin, cetuxinmb) and reconbgnant proteins. - 15 - The
conpounds according to the invention nmay also achi eve positive
effects in conbination with other therapies directed against

angi ogenesi s, such as, for exanple, with avastin, axitinib,

regor af eni bSolfdQE'rﬁ&E WwRich ééarb@tr@mdhn QJco@h'&la it ke m&mmlaf&afok eaﬁlpw thflors of the
i nhibitors of the proteasone and mIOR and anti hor nones and

st er oi dal nPEbhIETESPEHORY fRct] th%‘be‘PttB‘F EPRAueti i and ihecgastipinggsiinah hace the urogenital
because of {heime HE AN sk, ofd Hetd R aRind&, B HERiBeladdeRepRthMoid b Liaﬁ'd the
fol | owing aj ns can be pursued with the combination of conpounds of

t he present PIRRY A heFANISFYYS tistupaid %@H‘f% h&gIe MY cyt ostati ¢ or
cytotoxic action: an inproved activity in slow ng down the growh of
a tunor,si nHEIﬁQHGhE‘ﬂ tuhnfofs “ﬁ‘h&%apﬁe t?e\ééﬂ id ﬂcdr&ﬁc%mhgﬂ]@enﬂbﬂ JH: @@rtekﬂﬂ)le
conpared with treatment with an individual active conmpound; 10t

possi bi | i t ymBKiPEFIFIYRR Y MPhens Relgtchésapeuti cs used in a | ower dosage
than i n nonot herapy; the possibility of a nore tol erabl e therapy
wth few sidg S@(Jn%gst@]i&qgm?gtgg A feheol Odiydual admi ni stration; the
possibility of treatment o broa er spectrum of tunor dlseases

achi evenent - oforegstigprgivemasiwithgontiverhoummnp tree i@ stae t her apy; 15a Ionger
survi val L1 e ol Bl il SAPRERCh tkfloRifizent - day standard

t herapy. The conpounds according to the i1nvention can noreover also
be enpl &Yed i Alecdrpiititabican cufiedmasadi ot her apy and/ or surgi cal
intervention. hormo%@recepPJrgﬂ?{rIéhln@ghtlgé brkficak@RAYNds according to the

i nvention The paration of the conpounds according to the invention
is conprehehsﬁ&EMyﬂ%@%%?ﬂﬁ@&CﬂﬁmP@WYEP2009/007247 the discl osure of
which is refelifmehnlaRn Redsht@rccgaent application and which is
incorporated into this application by reference. 5Principles of the
preparation: Preparation of the conpounds of the forrmula (La) (4-0

deri vat i ¥ eStunl#i€ofGRI RS AGGH G BPbd dealell e fOV&ALHION Can be prepared
by a process which is characterized %.the follomnng steps: a)

oxi dati on of A°FFHPHHEBFN4 FEcipgratardy (1vd) to give the sul foxide of

t he formul a- (lsM&)-cell(brodddi(chivmpmd01) 1) direct imnation of the
sul foxide of the formula (1Vc) to give a protected sul foxi m ne of the

formula (1Va) - 17 - b2) imnation of the sulfoxide of the fornula
(I'Vc) to gi Vém@sofulhireih @fick and kik0xd 432, i@ e@dmpldie fornula (1Vb) and
subsequ intr. ductlon of the protective group to give a conpound of

the for Ia ( BVY*SF F

- glioblastomas,
- astrocytomas,
- meningiomas and

- medulloblastomas.

25
Tumers of the male reproductive organs which can be treated are, for example:
- prostate carcinomas,
- malignant testicular tumors and
- penis carcinomas.
30

Tumors of the female reproductive organs which can be treated are, for example:
- endometrial carcinomas
- cervix carcinomas

- ovarial carcinomas



5c¢) reduction of the conpound of the formula (lVa) to give a conpound
of the formula (1V) F FF F d) functionalization of the 4-position
of 2,4-dichloro-5-iodopyrimdine (VII) bylor'eacti on with a

nono- protected (PG = protective group) diol of the formula (VI) with
formation of an internediate of the fornula (Va) R , OPG, HO
ZS CIR2 R3Cl N|5|\11§aYL% NL- NIl C 10(VII)(Va) e) preparation of the
5- CF3 i nt er medi&te w (SVa)(V) - 18 - f) coupling of the conpounds
of the fornul aelvirdcuicinames (V) to give the internediate of the formula
(1'11) h) renoval of the protective group on the sulfoximne with
formation of (la) FF - 19 - Preparation of the conpounds of the
gener al f or Wuhas ¢flthd Jastfaiatddtida tiast aithich e®) be Tieeted wefonemaspiaccordi ng to

t he inveption can r ed by a process which is characterized by
t he fol I%wi ng Cgﬁreeﬁtgl:eca%n%%% dation of a conpound of the formula (IVd)
to give the-subflonridensf the forrmula (1Vc)

- stomach carcinomas
- pancreas carcinomas
- oesophagus carcinomas
10 - gall bladder carcinomas
- carcinomas of the small intestine
- salivary gland carcinomas
- neuroendocrine tumors

- gastrointestinal stroma tumors

15
Tumors of the urogenital tract which can be treated are, for example:
- urinary bladder carcinomas
- kidney cell carcinomas
- carcinomas of the renal pelvis and lower urinary tract
20

Tumors of the eye which can be treated are, for example:
- retinoblastomas

- intraocular melanomas

25  Tumors of the liver which can be treated are, for example:
- hepatocellular carcinomas

- cholangiocellular carcinomas



5hi) direct imnation of the sulfoxide of the fornmula (lye) to give a
protected sulfoximne of the fornula (l1Va) F F or b2) imnation of
the sul foxide of the formula (1Vc) to give -an unprotected sul foximne
of the formula 10(1Vb) and subsequent introduction of the protective
group to give a conpound of the formula (IVa) (1'Ve) 0(1Vb) (1Va)

- 20 - ©¢©) f orrrula(IVa) to give a
conpound of &Eﬂﬁ‘lé{g ‘{éﬁér}% %%ag%ggggqﬁb&{%ﬁp %0 RARA H NL (IV)
d) functional |ﬂ29élgllaoﬁn@#ﬂ0mh% 4-position of

2, 4-di chl or o- 5 L.fbfJ;uor omet hyl pyrim dine (VIIb) by reaction of an
am ne of the fornula (Via) with formation of an internediate of the
formula (Vb) sRpallom9Nzs OH AR3 (Via) FF(VIIDb)

5 - Kaposi sarcomas

- Merkel cell carcinomas

Tumors of the head and neck which can be treated are, for example:
- larynx carcinomas

10 - carcinomas of the pharynx and the oral cavity

Sarcomas which can be treated are, for example:
- soft tissue sarcomas
- osteosarcomas
15
Lymphomas which can be treated are, for example:
- non-Hodgkin lymphomas
- Hodgkin lymphomas
- cutaneous lymphomas
20 - mantle cell lymphomas
- lymphomas of the central nervous system

- AlDS-associated lymphomas

Leukemias which can be treated are, for example:
25 - acute myeloid leukemias

- chronic myeloid leukemias

- acute lymphatic leukemias

- chronic lymphatic leukemias

- hairy cell leukemias



RL CHNAX H.--1--....... - NNk2 RBNIR+NI\1 Il NOH. .---- e)
coupling of the conmpounds of the fornulae (Vb) and (IV) to give the
intermediate of the formula (lib) FF ONI&-" 4 O NHNR N OHHR FF
O renoval of the protective group on the sulfoximne with formation
of (Ib) FF (l'ib)FF(Ib) HR2 R3 F F (Vb) FF(VC) vvherethe

substituents 121, , ,R3 and R4 have t S ven t he
general for Yaata@oys. Y, ﬂlcfmeOUEQSa egorfluﬂ%) canabe foxgthe treatment 0fh
(RS) - S- Cycl wpiso@ydinotiag, 4n faldeufaf GfHnadry ereﬂngrdnegmﬁye hemhméepro@pgsit}my} 5
-(trifl uor Oggﬁ&gyl %P- i Feé%l zrintdallrn % %él | 5‘ s noal rhen mas lgég(e gfcarc no s
preparation ERAHFICR O SRS Bitit PRACETI T &? arrpt &7 mta
PCT/ EP2009/ Q&7gadnf melanomas and other skin tumors, small-cell bronchlal carcinomas, non-small-cell bronchial
5 carcinomas, colorectal carcinomas, ovarial carcinomas, cervix carcinomas, prostate carcinomas,
leukemias or lymphomas.
Particularly advantageously, the compounds of the formula (I) can be used for the treatment of breast
carcinomas, in particular estrogen receptor-negative breast carcinomas, ovarial carcinomas, including
in particular cisplatin-resistant ovarial carcinomas,

10 colorectal carcinomas, small-cell bronchial carcinomas or

cervix carcinomas, including in particular multidrug-resistant cervix carcinomas.

These disorders are well-characterized in man, but also exist in other mammals,

The invention provides the use of the compounds of the general formula (I) according to the invention

as medicaments for treating tumors.

15  The invention furthermore provides the use of the compounds of the general formula (I) according to

the invention for preparing medicaments for treating tumors.

The invention furthermore provides the use of the compounds according to the invention for treating

disorders associated with proliferative processes.

The compounds according to the invention can be employed by themselves or, if required, in

20  combination with one or more other pharmacologically active substances, as long as this combination
does not lead to unwanted and unacceptable side effects. Accordingly, the present invention
furthermore provides medicaments comprising at least one of the compounds according to the
invention and one or more further active compounds, in particular for treatment and/or prevention of

the abovementioned diseases.

25  For example, the compounds of the present invention can be combined with known
antihyperproliferative, cytostatic or cytotoxic substances for treatment of cancer disorders. The
combination of the compounds according to the invention with other substances customary for cancer

therapy or else with radiotherapy is indicated in particular.



The di astereoner m xture was separated by preparative HPLC into the
pure stereoisoners: colum: Chiral pak 1A 51.1 250x30 mm nobil e
phases: hexane / ethanol 8:2 10flow rate: 40.0 m /min detector: UV 254
nm tenperature:roomtenperature retention tine:10.8-13.4 m n;
stereoi somer 1 (= Exanple 1-SI-1) 13.6-18.5 min; stereoisoner 2 (=

Exanpl e 1- Sbml%))]e:héng&ﬁﬂ?}t.lﬁisgor combmauons whlch may be mentioned by way of example are:
(RS)-S-(4-1[4-11(1R 2R)-2- 11 ydroxy-1- met hyl propyl | oxy}-5-(trifluorome

thyl)pyrimdin-2-yl]- ani no}phenyl) _S— nmet hyl sul f oxi m de The
pr epar at i onAbfaxqmg.fpites, adeslsuking plendsenicngid, dtagenrndi atigetinginElppysinel, 2lopyfm, Aloxi,
PCT/ EP2009/ 00424t ammogl%temu;r 08 afhirBHihe LARBRIN, mgsweeanmm?@a%@% ﬁ@lanp%

preparative HPLC into the pure stereoi soners: colum: Chiral pak |
250x20 nmm neyeiabia. 4515ais Eoxidesasgieasin, azadytidine. gzathigning. &CCha XighBI G hestotnpiste-

Sflow rage: gombiond z(cmlt@ bgﬁﬁl%ssgﬁe slfh[ ur?a%gosﬁﬁgté 9&91%{6‘?1& lﬁfe@mgi&lpmﬁate broxuridine,
tenperature retention time: .1 mn; stereoil soner l'e

ampl e
2-Sl-1) 13. hortegengb, r?PWlfa’!;F@?l@(ﬁl“sG%Fﬁ-‘rath%a(’@m@{mr@mﬂ'Slcaﬂt)de&GEfE@mwﬁQI@OISUIﬂH,
(RS) - S- (4- { Edaidih, Rhodmblvair Qéi:x‘{a'tﬂi; czad{;lhmﬂ)/clnma@ﬂ%ylcfaﬁﬁ&phémfd%ﬂ ylab8in 0 Medabba-

yl')pyrim din- 2- yll am nol phenyE- S- net hyl sul f oxi m de
pr epar at i onZpf: dgskiaemcE. BayngXemy, He‘é’droéd?“@f&%fd?hélm’i@‘e’tdéle%%ﬂ@llslkblfdlf“tox

(PgT{) $P200|9/ @@z%éd?ol deBiBrelif %bﬂ%x%@&hdﬁ%shfb’eﬁﬂ] l@)YﬂdE‘Erl— g:&)cet-mél S:logi@‘t(@du%ld&g
mo

(RS .S &ci mpgfﬁnagm@wmqﬁefaﬁmd St 611660, Bmen sPRACHY R9pYT-l Fesgen
S-(trifl uor eymldmy ekgamidyr, ENG6E, Bsteddiyl, bdrdintahPam phodphdtinghyitRiradiol, Ethyol,

etidronic acid, Etopophos, etoposide, fadrozole, farstone, filgrastim, finasteride, fligrastim,
floxuridine, fluconazole, fludarabin, 5-fluorodeoxyuridine monophosphate, 5-fiuoruracil (5-FU), flu-
oxymesterone, flutamide, formestane, fosteabine, foterustine, fulvestrant, Gammagard, gemcitabine,

15 gemtuzumab, Gleevec, Gliadel, goserelin, granisetron hydrochloride, histrelin, hycamtin, hydro-
cortone, erythro-hydroxynonyladenine, hydroxyurea, ibritumomab tiuxetan, idarubicin, ifosfamide,
interferon-alpha, interferon-alpha-2, interferon-alpha-2c, interferon-alpha-28, interferon-alpha-nt,
interferon-alpha-n3, interferon-beta, interferon-gamma-1¢, interleukin-2, intron A, Iressa, irinotecan,
kytril, lapatinib, lentinan sulfate, letrozole, leucovorin, leuprolide, leuprolide acetate, levamisole,

20 levofolic acid calcium salt, levothroid, levoxyl, lomustine, lonidamine, Marinol, mechlorethamine,
mecobalamin, medroxyprogesterone acetate, megestrol acetate, melphalan, Menest, 6-mercaptopurine,
mesna, methotrexate, Metvix, miltefosine, minocycline, mitomycin C, mitotane, mitoxantrone,
Modrenal, Myocet, nedaplatin, Neulasta, Neumega, Neupogen, nilutamide, Nolvadex, NSC-631570,
OCT-43, octreotide, ondansetron hydrochloride, Orapred, oxaliplatin, paclitaxel, Pediapred,

25  pegaspargase, Pegasys, pentostatin, Picibanil, pilocarpine hydrochloride, pirarubicin, plicamycin,
porfimer sodium, prednimustine, prednisolone, prednisone, Premarin, procarbazine, Procrit,
raltitrexed, RDEA119, Rebif, rhenium-186 etidronate, rituximab, roferon-A, romurtide, Salagen,
sandostatin, sargramostim, semustine, sizofiran, sobuzoxane, Solu-Medrol, streptozocin, strontium-89
chioride, Synthroid, tamoxifen, tamsulosin, tasonermin, tastolactone, taxoter, teceleukin,

30 temozolomide, teniposide, testosterone propionate, Testred, thioguanine, thiotepa, thyrotropin,
tiludronic acid, topotecan, toremifen, tositumomab, tastuzumab, treosulfan, tretinoin, Trexatll,
trimethylmelamine, trimetrexate, triptorelin acetate, triptorelin pamoate, UFT, uridine, valrubicin,
vesnarinone, vinblastine, vincristine, vindesine, vinorelbine, Virulizin, Zinecard, zinostatin-
stimalamer, Zofran; ABI-007, acolbifen, Actimmune, Affinitak, aminopterin, arzoxifen, asoprisnil,

35 atamestane, atrasentan, BAY 43-9006 (sorafenib), avastin, CCI-779, CDC-501, celebrex, cetuximab,



5The preparation of Exanple 4 is carried out according to Exanple 4
of PCT/ EP2009/007247. The di astereoner m xture was separated by
preparative HPLC into the pure stereoi sorérs: col um: Chiral pak I A 5p
250x20 nm nobi | e phases: hexane / 2-propanol 50:50 buffer:hexane/ 0.1%
DEA 10flow rate: 15.0 m/min detector: U/ 254 nm tenperature: room

t t t
4633?!’1)8. gr i rggzgc‘ﬁnéyh%%r quig Ig(éa(t)a?es gtwngabllfn%ﬂ 1&?(%%){(%901 419 g&f’ é‘SI_f@ @Qg@ldg e%otecarm

(RS) - S- Cycl @glrohink -cSatéchn, ]fﬁl#et{n[c(eRystzﬁmhwdjhxdxqchme@ lismedin hydrmebppla}lamln@}m
-5-(triflua ). x{ . de.. The
preparati on{éc%][ﬁ%@( i ﬂl’ang%mc %Cl(géf{r%?r%r%l %% acco?%a/v?aﬁ% éllr(fgg}'égggm%e?

PCT/ EP2009/ B@itRykiine, L'Fd’rﬁesw bsslteetrcbdmfoxrfcmilbméommb epwprogifcadminydronate, MS-209,

prepar atj ve, HP(I)_H%l EtZR/FX Q%ﬁreﬁﬁ géﬁ%r?gﬁ‘%{eﬁva ta, @% /ef)éiAgi (51{ gslexp%ﬁkd“%ﬁ

5p 250x exane [ pr opano exane
WV 280 nm r@ednnt, enpieretpalygluGmite daidmppte disedivri I%#ﬁér Q3-2(,quixparp Rel 549,

5 R BRI A A R i S
| uor omet hy! hymesyr-alphachi, nazzﬁuylh]tlpéwnlboﬂlrpmﬁmhf) §9Kf?c8ﬁ,| tpregiden, trans 07
preparati On{)agg?%%%%@‘%;ﬁldg d/ﬁt%laglnge}t fglu‘pmﬂ’tﬁlﬁp quﬁlgolk&}oﬁa(%m%% c@mﬁlflatlons of

PCT/ EP2009/ astereo m xture was separ ated by
prepar al® veth¢#.C i nto t he pure stere0| soners:

In a preferred embodiment, the compounds of the present invention can be combined with

antihyperproliferative agents, which can be, by way of example - without this list being conclusive:

Abraxane, aminoglutethimide, L-asparaginase, azathioprine, 5-azacytidine, bleomycin, busulfan,
carboplatin, carmustine, chlorambucil, cisplatin, colaspase, cyclophosphamide, cytarabine,

15  dacarbazine, dactinomycin, daunorubicin, diethylstilbestrol, 2'.2"-difluorodeoxycytidine, docetaxel,
doxorubicin (adriamycin), epirubicin, epothilone and its derivatives, erythro-hydroxynonyladenin,
ethynylestradiol, etoposide, fludarabin phosphate, 5-fluorodeoxyuridine, 5-fluorodeoxyuridine mono-
phosphate, 5-fluorouracil, fluoxymesterone, flutamide, hexamethylmelamine, hydroxyurea, hydroxy-
progesterone caproate, idarubicin, ifosfamide, interferon, irinotecan, leucovorin, lomustine,

20  mechlorethamine, medroxyprogesterone acetate, megestrol acetate, melphalan, 6-mercaptopurine,
mesna, methotrexate, mitomycin C, mitotane, mitoxantrone, paclitaxel, pentostatin, N-phosphono-
acetyl L-aspartate (PALA), plicamycin, prednisolone, prednisone, procarbazine, raloxifen, semustine,
streptozocin, tamoxifen, teniposide, testosterone propionate, thioguanine, thiotepa, topotecan, tri-

methylmelamine, uridine, vinblastine, vincristine, vindesine and vinorelbine.

25  The compounds according to the invention can also be combined in a very promising manner with
biological therapeutics, such as antibodies (e.g. Avastin, Rituxan, Erbitux, Herceptin, cetuximab} and

recombinant proteins.



Chiral pak AD-H 5p 250x20 mm hexane / 2-propanol 60:40 hexane/ 0.1%

DEA 20.0 M/ mn UV 280 nn1roon1tenperatur§;6.2-6.8 m n; stereoisonmer

1 (= Exanple 6-SI-1) 7.2-8.9 mn; stereoisoner 2 (= Exanple 6-SI-2)

- 25 - Exanple 7

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

i 1 uor omet hy Ry Bldl %oruin% %@ﬂ%éﬁpﬁrﬂﬁﬂw a?éélaf:lrﬁ%'e %%e%@s iREERARLA Qlth other

of Exanple 7 is carrle accord
PCT/ EP2009/ therppigs7direqtidaginglan gipgeapniss Slwh 5 {or exapals. @@p@zﬂﬁme@nmb regorafenib,

preparat | Vere'Eanlﬁg: sbﬂ?e%btolﬂ @unﬁh’l’[beC§:§1ﬁﬁ§i‘3hssﬁﬁﬁﬁlﬁbltorscﬁltmtem :Jn@ opxlﬂ@éﬁ§nd
buffer: 10gradient: flow rate: detector: tenperature: retention tine:

15 Exanpl e @Uhorewmsam%awAM@sWevmﬁwlnblwe%@awr@%ﬂbﬁ%@ﬁbﬂcawexfdﬁw

0. 1%)DEA;20ﬁ@&ggﬁ$@ﬁﬁkf§@%§é§g 10.0 m/mn W 280 nmroom tenperature
17.5-19.8 mMm stere0|soner 1 (= Exanple 7-SI-1) 20.1-22.0 m n;

st er eoi soner 4& Ie 7-Sl-2)
(RS) - S- (4- { Panef Vﬂhzlﬁ) ozm'rayfdmbwl be passuay) [with oy Fdnehinagion) o6 cqmpoiifds b thgnpsesent

thyl) pyrim gdi.fnids ¥l afielRNERYE: Sdetiby Sttdkskddnde

¢ an improved activity in slowing down the growth of a tumor, in reducing its size or even in its

complete elimination compared with treatment with an individual active compound;
10 o the possibility of employing the chemotherapeutics used in a lower dosage than in monotherapy;

+ the possibility of a more tolerable therapy with few side effects compared with individual

administration;
¢ the possibility of treatment of a broader spectrum of tumor diseases;
¢ achievement of a higher rate of response to the therapy;

15 e« alonger survival time of the patient compared with present-day standard therapy.

The compounds according to the invention can moreover also be employed in combination with

radiotherapy and/or surgical intervention.



- 26 - columm: Chiral pak 1 C 5p 250x20 mm nobi | e phases: hexane /
et hanol 50: 50 buffer:hexane/ 0.1%DEA flow rate:20.0 mM/mn 5
detector: UV 254 nmtenperature:roomtenperature retention
time:5.1-5.8 mn; stereoisonmer 1 (= Exanple 8-SI-1) 6.1-6.7 mn,
stereoi somer 2 (= Exanple 8-SI-2) 10 Exanple 9

RS) - S- (4- - ( , I 5-(trifl
ﬁm t g}me(/ “{%nﬁlaglmgﬁ Qﬁg[{o%%saﬂcc%a@g_ @@éhaydvgﬁ@@yx} ;mdgo} 15T§] e” uor o

preparation of Exanple 9 is carried out according to Exanple 9 of
PCT/ EP2009/ Bl/i2eparatidihg’ tithi camp@méoarearding sotthe ievend® is eppapreibmsd elyydescribed in

preparative S :

D020 mEp, Lol e 6 U SPIB R s TP s B iR B el
20 det ectormprczaﬂdmmthlemecfarpmbmefemmtenperature retention
time:6.0-6.7 mn; stereoisomer 1 (= Exanple 9-SI-1) 7.1-8.9 mn;

st ereoi s rrei,rmmé]eso%ggﬂjr arg 51-2) 25 Exanple 10 10.1 Assay 1:

CDK1/ CycB Ki nhas AES n°n| nant CDK1 and CycB- GST fusion proteins,
purified from bacul ovirus- |nfected insect cells - 27 - (Sf9), were
pur chased f peaphf2eiohbithe eontpoiails of € foihila (IDe@RBMtivatiteg) hi ston EI' S used
as lcinase substrate is comercially avail abI e from Si gma. CDK1/CycB
(200 ng/ nmeasuring pqoint) was jncubated for mn at 22C in the
presence of RAPPBALILHRUEHE (o4hg B¥ratigycap E%Pfe%ﬂEPSé’E’ AREOESS PHICh Wy chapgerized by the
w thin the fonbgmg el - 100 pM in assay buffer [50 nmM 5Tri s/ HC1

pH8 0, 10 MM MyC12, 0.1 mM Na ortho-vanadate, 1.0 mMdithiothreitol,

.5 pM adenosi ne
a) oxidation of a compound of the formula (IVd) to give the sulfoxide of the formula (IVc)

0
I

S 4 S
/©/ R -
O%N‘F O\\\\N_‘_

- |
0 -
(IVd) O (ve)
10 b)) direct imination of the sulfoxide of the formula (IVc) to give a protected sulfoximine of the

formula (IVa)

or



tri phosphate (ATP), 10 pg/nmeasuring point histon ILES, 0.2

pC / measuring poi nt BP-gamma ATP, 0.05% NR40, 1.25% di net hyl

sul foxide]. The reaction was stopped by addi ng EDTA solution (250 mM

pH 8.0, 15 pl/neasuring point). From each reaction m xture, 15 pl

were applied to P30 filter strips (fromWallac), and unincor porated
1033P- ATP W83 llﬁlm}ﬁ%%f @&!s%ﬁ&l& Bfghé i*aﬁnd(lé elvgrto M érﬂﬁlplto%l%@s&fomﬁne offﬁllé formula
10 nin each tine, in 0.5% phosphoric acid.” After drying the f
strips for 1 hékib) ard vaﬁeguetlmirqdmrtloépf e projselivg@rosp @@y‘@raédmmmﬁof the formula
scintillator sig, Fs (MeltilLexTm A, fromWillac) and stoved for 1 hour
at 90C. The anoun i ncor porated 33P (substrate phosphoryl ation)

was determined by scintillation neasurenent in a gamma-radi at i
measuring instrument (Wallac). The neasured data were standardjyz to
0% 15 inhibition (enfyne reaction vvlth({w% i nhi bi tor) andO\],/D
inhibition (all

3say-sSconponent s exery %q:pyrre) The L&50 s'@I ueEs were
det er mi ned by of 5_4_p,ar arre using .t he c¢ y' s?own
2: CDK2/ Gref-Ripése Assay OyRetqu nant CDK2

software. 10@x2.4
and CycE- GST fjusi on proteins, puh f| ed from bacul o% rus-infected

i nsect cells QO(Sf(b’FF were pur ch%sed("f'?)om ProQ nase GriWa) Frei burg,
Cer many

ton |11S, _used asl rate, ased f
S o, chio oy B o s Fwdind e Serui AL i Epel PR Bem AV
22C in the presence of various cond:'erftratl ons of test subsfafces (O
pM and within the range 0.01 - 100 in assay buffer [50
Tris/HC1 pH 8.0, 10 nM MyC12, cD ! Na ortho-vanadat e mM

dithiothreitol, 0.5 pM adengsi hé i phosphat e (A P), \Ksi 5

pg/ measuri ng poi nt hi ston ¥ pC / measuri ng ht 3BP- gamma ATP,
0. 05% NP40, 1.25% di ngth fOXI de] . Wreactl yas st opped by
addi ng EDTA sol ution (?E pH 8.0, 15 pl/md&Suri™hg point). From
each reaction mxture, d5 plivayas applied to P30 filgwr strips (from
Wal | ac), and uni ncor porated 33P- was . renoved by washing the filter
strips thr e® t?c”r‘?ﬁ%"“all‘%‘i‘onl‘ét'}‘?l4rP°§3‘&‘h°ft2r4n‘B°h]‘ir?lSdeSB)()r@B‘BPFo@]ﬁﬁ@VF“éC‘éPEi“ﬂI‘.ha
After drying thendploteered (EPU:I 6tedtoe gibupdQidl ofthe EBula VIR with fokdtiod bf nPS
were covered with sgin éL tor |ps (MeltiLexTmA, fromWllac) and
stoved for 1 hB’tfr’m%dtla‘%f nt of - 28 - incorporated 33P

(substrate phosphoryl ati on) was determg'ned by scintillation
nmeasurenent in a game-radiation nmeasuringed nstrument (Wallac). The
nmeasured data were standardi zed to iﬂ)%mh b| t| on (enzyne reaction

wi t hout inhibitor) and 100% i nhi biti o’ (B s@y conponents except
enzyne). The | C50 val ues e determ{véd by rre s of a 4-paraneter
fit using the conmpany's dwn oftware. 10,3 say N3- f/EG- Recept or -2
Ki nase Assay Reconbi nant \VE receptor tyrosifle kjlnase- 25 &?s purified
as GST fusion protein fromypaca ovirus- infect | @ec cells (Sf9).
Pol y- (GLu4Tyr), used as ki ase substrate, was p r chas®dRf r om Si gna.
10VEG- receptor tyrosine ki'lnase (90 ng/ measuring point) was incubated
for 10 mn at 22C in the presence of various concentrations of test
substances (0 pM and within the range 0.001 - 30 pM in 30 pl assay
buffer |40 mM Tris/HC pH5(8Il} 10 M MyC12, 1 nmMW4)Cl2, 3 pM Na

ortho- vanadate 1.0 MM dithiothreitol, 8 pM adenosine triphosphate
(ATP), 0.96%pgPHeadisrichle FoEnterpIdiay @ uaTyr), 0.2 pd/neasuring

poi nt 33P-gamma ATP, 1.4% di net hyl sul foxide]. The ceaction was
stopped by 15addi ng EDIA solution (250 mM pH 8.0, 15 pl/neasuring

point). From each rea n mxture, 15 pl was app|fedyto B30 filter
strips (from V\allac) | d\'unnhcorporat‘ed—BSﬁ"ATP s flemdVed b
washing the filter s t hkeeopgnes, for 10 min e, OPR 0. 5%
phosphori c acid. After ryion Mhe filter strips for|[1 hoyz gt 70C,
the filter strips were

jcover d®ith scintillator s i ps (MeltilLexTM
F.‘

F
(Va) (V)



10.4 Assay 4: Proliferation Assay Exanple 1. Proliferation Assay

Cul tivated human tunor cells (originally qobtained from ATCC,

HeLa- MaTu and HelLa- MaTu- ADR, originally “‘dt-ai ned from Epo GrbH,

Berlin, Gernmany) were plated at a density of 1000 to 5000

5cel | s/ measuring point, depending on the gromh rate of the cell

line, in a '

( DVEM HANB ﬁ V‘@uilnm tﬁec m%cglmdsgc!ef%e%g]d}ﬁ aé?lg’l) Q\Ld togéé et n{k gﬁ?ﬂdm@ 05 ZPC formula
hours the cel | $lIBf one pI ate (zero-point plat e) were stained with
crystal violet (see below), whereas the nmediumof the other platesg ¢
was replaced with fresh culture medium (200 pl), to which the test

subst ances had been added at vari ous conce‘htFatl ons (0 ph4, an

the range 0.01 -30 pM the final 10 conce ation of the soIv

di mret hyl sulfo i de was O. 5% . The cel bs e i ncubated for 'SFﬂ

t he presence pfxthe test substances, | uf@r prollferatl

det erm ned by)| st |nan the cells crﬁstal vi ol et: s wer e

fi xed by addi REAsugi ng of an 11% gl ut ara ehyde

sol ution for 15 ni nrRateroom t BAperAfure. After washin
cells with fhree times, the plates were dried at| rodm :  opg
tenperature. The cells were stained by adding 100 pl/ I
of a 0.1%crystal (Wi olet 15solution |€r])°H adj usted to pH3|by aBding
acetic acid). After washing the staf ed cells with waFern Fhreqnyines,
the plates were dried at roomtenperature. The dye was 8i ssol ved by
addi ng 100 pl/ nBashiidr (ke pRRkMNe LdupdrdOdrAesiation ¢l sol ution. The
extinction was determ ned photonetrjically at a wavel ength of £995 nm
The percentage change in cell gr h was cal cul ated by

st andar di zati on of the neasured v@TUes to the extinction val yesof

the zero-point plate (=0% (;l/N extinction of the unP( : d (0 M
20cel I's (=100% . The neastiedsdat ® were standardi ze P RL n@i bition
(cell proliferation wt inhtbitor) and 100% i n i on
(zero-point plate). {‘5 0 val ues were determ pe¢ nmeans of a 4-
paraneter fit using e corrpany S owhm soTtware. |- 30 - The

subst ances were exa din the follow ng cell whi ch, in an
exenpl ary manner, réjpre ent the stated indicatilpns: Té?b 1 Tunor

i ndication Cell Iine e Fecept or - negat i ve i noma

SK- BR-3 MDA- MB 231 MDA- MB B58° estrogen recept or - posi t iFVe&R mamma
carci noma MCF7 ovar g garci noma OVCAR-8 NCl - A A2780 A2780-Ci s
col on/rectum carci non# HT2(|9|1) Caco-2 SWI80 HCT116 rfrosta(t")e car ci noma

5

h)  removal of the protective group on the suifoximine with formation of (Ia)

F
N O NH
RV _gL V)
HN HN

—_——
Ni = N H1 Nl 2 N 1
A A OPG OH
© R R’ /\(
FIF FIF
F F

(15 (1a)

where the substituents R', R, R? and R* have the meanings given in the general formula (I).



DU145 PC3 non-small-cell bronchial carcinoma NCl-H4A60 A549 H1975
smal | -cell bronchial carcinoma NCl -H69 kidney carcinoma Caki 2 786-0
pancreas carcinoma M A PaCa-2 cervi X carci’ioma Hela HelLa- MaTu

HeLa- MaTu- ADR skin: epiderm s skin: nmelanoma A431 A375 | eukem a
MOLM 13  10.5 in-vivo-Mdels Tunor cells grown in cell culture were

i npl ant ed s phgutA0F Bt HE yom&uh&%fﬁﬁ@ggkergffohﬁmamg QN H&h%ﬁgw nude

m ce. The treatnment was started as soon as the tunors had grown to a
size of approx. 20 mmR. The study was ended as soon as the tunors in
one of the dhotopwoundnecherdingtoshyiavapfioragapbeorrepatEi(py mpocess wBith isThayacterized by the
fol | owi ng tﬁﬁlgwglggjé%zsl were used: Vehicle group: treatment with

sol ubi i zer (40% PEG400/ 60% wat er) Treatnent groups: specified under

10. 8. 5 Theast gdideionwbr eompewridgh thd ffronla detde porgivei thegputfprade ofiiheiferinula (IVe)
response of the human tunor nodel to the treatnment with the Exenplary
compound 2-Sl-2. Tumor growth inhibition in percent (TA)was either
calculated at at the end of the studies fromthe tunor wejjghts

(TA Tw) using the fornmula~kQo §<\ho_1 - (tunor weight g he St gat nent
group / tunor weight of vehi cl e group)], or on Hay 1ot he
vehi cl e group had ©a; he d from thretufor angas A) using the

formula 100 x [1 - (t| nor

(IvVd) C  (Ive)

5 by} directimination of the sulfoxide of the formula (IVe) to give a protected sulfoximine of the

formula (IVa)

or
b,) imination of the sulfoxide of the formula (IVc) to give an unprotected sulfoximine of the formula
10 {IVDb} and subsequent intreduction of the protective group to give a compound of the formula

(IVa)



area of the treatnment group on the day of the neasurenment - tunor
area of the treatnent group prior to treatnment) / (tunor area of the
vehicle group on the day of the neasureme®- - tunor area of the
vehicle group prior to treatnent)]. In the case of a tunor growh

i nhibition of nore than 50% the treatnent was considered to have

b ffect 15. Th -
f gﬁ’] O\(IE\A nSCI %;valr?;l ct1[oB Prgtlh ng}é‘madr ({¥M§] %”Bluﬂgﬁ’aﬁ to 1ve a ﬁ%}saou%é aFﬂh ormulzl? (Iwe

manne
represent the stated indications: Talf. 2 Tunor i ndl cation iR fivo
tumor nodel estrogen receptor-negat manma car ci nona ovar far
carci noma col on/ rectum car ci nasran -MB 231 A2780Ci s HCRH

smal | -cel | bronchial carci nomaN4Cl - %69 NCI - H146 NCL: H5R{
cervi x carcinoma Hela- l\/aT a- MiTu- ADR - 32 -
enzyne assays Tab.3 Epzynk CDKI/CycB (ASsdy 1) CDK2LgycE (Assay 2)
VEG-- R2 (Assay 3) Ex. ncentration for half- ki i nhibition of

the enzyne activity or oell gpsoliferation, 1050 [nl@d] 1-SI-1 9 7 114

1-51-2

8 NG HB2
Ré&sul ts of the

d} functionalization of the 4-position of 2,4-dichloro-5-trifluoromethylpyrimidine (VIIb) by

reaction of an amine of the formula {VIa) with formation of an intermediate of the formula (Vb)

R 1
A _OH R
H,N o| /E\(OH
CI R? R HN R
(Vla /I\
i,

| 3 0]

R
F F (Vlb) F  (Vb) i {(Ve)

5
e) coupling of the compounds of the formulae (Vb) and (IV) to give the intermediate of the formula
(I1Ib)
o, N
o
N \N gl S\R" o NH
— A
T /\<OH —I- Nl oy 81
a e . OH
F (vb) av) j:LH:?%a .
F F {i1b)
F
f)  removal of the protective group on the sulfoximine with formation of (Ib)
F F
%F
RV W
NH NH
Nl)\\"N A N|)§N Py
P OH A A_OH
10 FoLF (I1b) FoLF (1)

where the substituents R', R%, R? and R* have the meanings given in the general formula (I).



79 163 2-S1-1 5 6 84 2-SI-2 45 281 3 13 10 4-S1-1 6 6 46 4-S1-2
5-S1-1 25 8 70 5-S1-2 9 8 82 6-S1-1 51

Example 1
(RS)-S-Cyclopropyl-S-(4-{[4-{[(1R,2R)-2-hydroxy-1-methylpropylloxy}-5-(trifluoromethyl)-
pyrimidin-2-yllamino }phenyl}sulfoximide

O\\ //NH

The preparation of Example 1 is carried out according to Example 1 of PCT/EP2009/007247.

The diastereomer mixture was separated by preparative HPLC into the pure stereoisomers:

column: Chiralpak IA 5p 250x30 mm
mobile phases: hexane / ethanol 8:2
10 flow rate: 40.0 ml/min
detector: UV 254 nm
temperature: room temperature
retention time: 10.8-13.4 min; stereoisomer 1 (= Example 1-SI-1)

13.6-18.5 min; sterecisomer 2 (= Example 1-51-2)

15 Example 2

(RS)-S-(4-{[4-{[(1R,2R)-2-Hydroxy-1-methylpropyl]oxy}-3-(trifluoromethyl)pyrimidin-2-yl]-
amino }phenyl)-S-methylsulfoximide

o\\ //NH
N
HN
Nl ~n z
; OH
= o/\:_/
F F
F

The preparation of Example 2 is carried out according to Example 2 of PCT/EP2009/007247.

20



10 5 73 6-S1-2 5 5 71 7-S1-1 24 4 143 7-S1-2 7 5 136 8-S1-1 11 6 116
8-S1-2 3 4 81 9-SI-1 4 5 158 9-SI1-2 17 3 154
-22-

The diastereomer mixture was separated by preparative HPLC into the pure stereoisomers:

column: Chiralpak IC 5p 250x20 mm
mobile phases: hexane / ethanol 4:2
buffer: hexane/ 0.1% DEA
5 flow rate: 25.0 ml/min
detector: UV 280 nm
temperature: room temperature
retention time: 9.5-12.1 min; stereoisomer 1 (= Example 2-SI-1)

13.1-16.0 min; stereoisomer 2 (= Example 2-8]-2)
10

Example 3

(RS)-S-(4-{[4-{[(R)-2-Hydroxy-1,2-dimethylpropytloxy}-5-(trifluoromethyl) pyrimidin-2-yl]-
amino }phenyl)-S-methylsulfoximide

NH
X

o
HMN
Nl/l\\“‘N g
jj*’x
F F
F

15  The preparation of Example 3 is carried out according to Example 3 of PCT/EP2005/007247.

The residue was purified by HPLC. This gave 31 mg (0.07 mmol; yield: 14%} of the product.



- 33 - 10.7 Results of the proliferation assay Tab.4 1050 nM EL 2
3456789 Cell line SI-151-2 SI-1 SI2-32 SI-1 SI-18lI-2 SI-1 SI-2
Sl-181-2 8SlI-1 8I-2 SI-1 Tl

Example 4

(&5)-5-Cyclopropyl-S-(4-{[4-{[(1R,2R)-2-hydroxy-1-methylpropyi]amineo}-5-(trifluoromethyl)-
pyrimidin-2-yl]Jamino}phenyl)sulfoximide

0O, NH
\V/
\S/
HN :

PN

N
- OH

FIF
F

5  The preparation of Example 4 is carried out according to Example 4 of PCT/EP2009/007247.

The diastereomer mixture was separated by preparative HPLC into the pure sterecisomers:

column: Chiralpak TA 5p 250x20 mm
mobile phases: hexane / 2-propanol 50:50
buffer: hexane/ 0.1% DEA
10 flow rate: 15.0 ml/min
detector: UV 254 nm
temperature: room temperature
retention time: 5.9-6.6 min; stereoisomer 1 (= Example 4-SI-1)

7.1-8.8 min; stereoisomer 2 (= Example 4-S1-2)
15
Example 5

(RS)-S-Cyclopropyl-S-(4-{{4-{[(R)-2-hydroxy-1,2-dimethylpropyl]Jamino}-5-(trifluoromethyl)-
pyrimidin-2-yllamino}phenyl)sulfoximide

0, NH

ad
nit

20 The preparation of Example 5 is carried out according to Example 5 of PCT/EP2009/007247.

The diastereomer mixture was separated by preparative HPLC into the pure sterecisomers:
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column: Chiralpak AD-H 5p 250x20 mm
mobile phases: hexane / 2-propanol 60:40
butfer: hexane/ 0.1% DEA

flow rate: 20.0 ml/min

detector: UV 280 nm

temperature: room temperature

retention time: 5.1-6.3 min; stereoisomer 1 (= Example 5-SI-1)

8.0-10.8 min, sterecisomer 2 (= Example 5-SI-2)

Example 6

(RS)-S-Ethyl-S-(4-{[4-{[(1R,2R)-2-hydroxy-1-methylpropyllamino}-5-(trifluoromethyl)-
pyrimidin-2-yl] amino}phenyl)sulfoximide

0, NH
\V/
JQ/S/W
X
Nl Y z

; OH

F F
F

The preparation of Example 6 is carried out according to Example 6 of PCT/EP2009/007247.

The diastereomer mixture was separated by preparative HPLC into the pure stereocisomers:

column: Chiralpak AD-H 5p 250x20 mm
mobile phases: hexane / 2-propanol 60:40
buffer; hexane/ 0.1% DEA

flow rate: 20.0 ml/min

detector: UV 280 nm

temperature: room temperature

retention time: 6.2-6.8 min; stereoisomer 1 (= Example 6-5I-1)

7.2-8.9 min; stereoisomer 2 (= Example 6-SI-2)
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Example 7

(RS)-S-Ethyl-S-(4-{[4-[[(R)-2-hydroxy-1,2-dimethylpropyl]amino}-5-(trifluoromethyl)pyrimidin-
2-yl]Jamino}phenyl)sulfoximide

AVl

Feal
o8
ii\” /=7<0H

5  The preparation of Example 7 is carried out according to Example 7 of PCT/EP2009/007247.

The diastereomer mixture was separated by preparative HPLC into the pure stereoisomers:

column: Chiralpak AD-H 5p 250x20 mm

mobile phases: Achexane B:2-propanol

buffer: hexane/ 0.1% DEA
10 gradient: 20->40%B(20"+40%B(5") .

flow rate: 10.0 ml/min

detector: UV 280 nm

temperature: room temperature

retention time: 17.5-19.8 min; stereoisomer 1 (= Example 7-81-1)
15 20.1-22.0 min; stereoisomer 2 (= Example 7-S1-2)

Example 8

(RS)-5-(4-{[4-{[(1R,2R)-2-Hydroxy-1-methylpropyl]lamino}-5-(trifluoromethyl)pyrimidin-2-yl]-
amino }phenyl)-S-methylsulfoximide

QM

SO
X

N N =

20 F
The preparation of Example 8 is carried out according to Example 8 of PCT/EP2009/007247.

The diastereomer mixture was separated by preparative HPLC into the pure sterecisomers:
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column: Chiralpak IC 5p 250x20 mm
mobile phases: hexane / ethanol 50:50
buffer: hexane/ 0.1% DEA
flow rate: 20.0 ml/min
5  detector: UV 254 nm
temperature: room temperature
retention time: 5.1-5.8 min; stereoisomer 1 (= Example 8-5SI-1)

6.1-6.7 min; stereoisomer 2 (= Example 8-5I-2)

10 Example 9

(RS)-S-(4-{[4-{[(1R)-2-Hydroxy-1,2-dimethylpropyilamino}-5-(trifluoromethyl)pyrimidin-2-
yllamino}phenyl)-S-methylsulfoximide

QM

o
HN

EN

N

= OH
= N/X
H

15  The preparation of Example 9 is carried out according to Example 9 of PCT/EP2009/007247.

The diastereomer mixture was separated by preparative HPLC into the pure stereoisomers:

column: Chiralpak IC 5p 250x20 mm
mobile phases: hexane / ethanol 80:20
flow rate: 30.0 ml/min
20  detector: UV 254 nm
temperature: room temperature
retention time: 6.0-6.7 min; stereoisomer 1 (= Example 9-51-1)

7.1-8.9 min; stereoisomer 2 (= Example 9-SI[-2)

25

Example 10

10.1 Assay 1: CDK1/CycB Kinase Assay

Recombinant CDK1 and CycB-GST fusion proteins, purified from baculovirus-infected insect cells
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(819}, were purchased from ProQinase GmbH, Freiburg, Germany. The histon IIIS used as kinase

substrate is commercially available from Sigma.

CDK1/CycB (200 ng/measuring point) was incubated for 10 min at 22°C in the presence of various
concentrations of test substances (0 pM, and within the range 0.01 - 100 uM) in assay buffer [50 mM
Tris/HCI pH8.0, 10 mM MgCl,, 0.1 mM Na ortho-vanadate, 1.0 mM dithiothreitol, 0.5 pM adenosine
triphosphate (ATP), 10 pg/measuring point histon IIIS, 0.2 nCi/measuring point **P-gamma ATP,
0.05% NP40, 1.25% dimethyl sulfoxide]. The reaction was stopped by adding EDTA solution

{250 mM, pH 8.0, 15 pl/measuring point).

From each reaction mixture, 15 pl were applied to P30 filter strips (from Wallac), and unincorporated
PP.ATP was removed by washing the filter strips three times, for 10 min each time, in 0.5%
phosphoric acid. After drying the filter strips for 1 hour at 70°C, the filter strips were covered with
scintillator strips (MeltiLex™ A, from Wallac) and stoved for 1 hour at 90°C. The amount of
incorporated °P (substrate phosphorylation) was determined by scintillation measurement in a
gamma-radiation measuring instrument (Wallac). The measured data were standardized to 0%
inhibition (enzyme reaction without inhibitor) and 100% inhibition (all assay components except
enzyme). The ICsy values were determined by means of a 4-parameter fit using the company's own

software.
10.2 Assay 2: CDK2/CycE Kinase Assay

Recombinant CDK2 and CycE-GST fusion proteins, purified from baculovirus-infected insect cells
(S19), were purchased from ProQinase GmbH, Freiburg, Germany. Histon IIIS, used as kinase

substrate, was purchased from Sigma.

CDK2/CycE (50 ng/measuring point) was incubated for 10 min at 22°C in the presence of various
concentrations of test substances (0 pM, and within the range 0.01 - 100 uM) in assay buffer [5S0 mM
Tris/HC1 pH 8.0, 10 mM MgCl,, 0.1 mM Na ortho-vanadate, 1.0 mM dithiothreitol, 0.5 uM adenosine
triphosphate (ATP), 10 pg/measuring point histon ITIS, 0.2 pCi/measuring point *’P-gamma ATP,
0.05% NP40, 1.25% dimethyl sulfoxide]. The reaction was stopped by adding EDTA solution

(250 mM, pH 8.0, 15 pl/measuring point).

From each reaction mixture, 15 pl was applied to P30 filter strips (from Wallac), and unincorporated
BP_ATP was removed by washing the filter strips three times, for 10 min each time, in 0.5%
phosphoric acid. After drying the filter strips for 1 hour at 70°C, the filter strips were covered with

scintillator strips (MeltiLexTM A, from Wallac) and stoved for 1 hour at 30°C. The amount of
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incorporated 3*P (substrate phosphorylation) was determined by scintillation measurement in a
gamma-radiation measuring instrument (Wallac). The measured data were standardized to 0%
inhibition (enzyme reaction without inhibitor) and 100% inhibition (all assay components except
enzyme). The 1Csy values were determined by means of a 4-parameter fit using the company's own

software.

10.3 Assay 3: VEGF Receptor-2 Kinase Assay

Recombinant VEGF receptor tyrosine kinase-2 was purified as GST fusion protein from baculovirus-

infected insect cells (Sf9). Poly-(Glu4Tyr), used as kinase substrate, was purchased from Sigma,

VEGE receptor tyrosine kinase (90 ng/measuring point) was incubated for 10 min at 22°C in the
presence of various concentrations of test substances (0 M, and within the range 0.001 - 30 pM) in
30 pl assay buffer [40 mM Tris/HCI pHS.5, 10 mM MgCl,, | mM MnCl,, 3 pM Na ortho-vanadate,
1.0 mM dithiothreitol, 8 pM adenosine triphosphate (ATP), 0.96 pg/measuring point poly-(Glu4Tyr},
0.2 uCi/measuring point **P-gamma ATP, 1.4% dimethyl sulfoxide]. The reaction was stopped by
adding EDTA solution (250 mM, pH 8.0, 15 ul/measuring point).

From each reaction mixture, 15 pl was applied to P30 filter strips (from Wallac), and unincorporated
¥P_ATP was removed by washing the filter strips three times, for L0 min each time, in 0.5%
phosphoric acid. After drying the filter strips for 1 hour at 70°C, the filter strips were covered with
scintillator strips (MeltiLexTM A, from Wallac) and stoved for 1 hour at 90°C. The amount of
incorporated P (substrate phosphorylation) was determined by scintillation measurement in a
gamma-radiation measuring instrument (Wallac). The measured data were standardized to 0%
inhibition (enzyme reaction without inhibitor) and 100% inhibition (all assay components except
enzyme). The IC;; values were determined by means of a 4-parameter fit using the company's own

software.
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10.4 Assay 4: Proliferation Assay

Example 1: Proliferation Assay

Cultivated human tumor cells (originally obtained from ATCC, HeLa-MaTu and HeLa-MaTu-ADR,
originally obtained from Epo GmbH, Berlin, Germany) were plated at a density of 1000 to 5000
cells/measuring point, depending on the growth rate of the cell line, in a 96-well multititer plate in

200 pl of growth medium (DMEM/HAMS F12, 2 mM L-glutamine, 10% fetal caif serum). After 24
hours the cells of one plate (zero-point plate) were stained with crystal violet (see below), whereas the
medium of the other plates was replaced with fresh culture medium (200 pul), to which the test
substances had been added at various concentrations (0 uM, and in the range 0.01 - 30 uM,; the final
concentration of the solvent dimethyl sulfoxide was 0.5%). The cells were incubated for 4 days in the
presence of the test substances. Cellular proliferation was determined by staining the cells with crystal
violet: the cells were fixed by adding 20 ul/measuring point of an 11% glutaraldehyde solution for 15
min at room temperature. After washing the fixed cells with water three times, the plates were dried at
room temperature. The cells were stained by adding 100 pl/measuring point of a 0.1% crystal violet
solution (pH adjusted to pH3 by adding acetic acid). After washing the stained cells with water three
times, the plates were dried at room temperature. The dye was dissolved by adding 100 ul/measuring
point of a 10% acetic acid solution. The extinction was determined photometrically at a wavelength of
595 nm. The percentage change in cell growth was calculated by standardization of the measured
values to the extinction values of the zero-point plate (=0%) and the extinction of the untreated (0 uM)
cells (=100%). The measured data were standardized to 0% inhibition (cell proliferation without
inhibitor) and 100% inhibition (zero-point plate). The ICs, values were determined by means of a 4-

parameter fit using the company's own software.
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Tab.1
Tumor indication Cell line
SK-BR-3
estrogen receptor-negative mamma carcinoma MDA-MB 231
MDA-MB 453
estrogen receptor-positive mamma carcinoma MCF7
ovarial carcinoma OVCAR-8
NCI-ADR-Res
A2780
A2780-Cis
. HT29
colon/rectum carcinoma
Caco-2
SWA480
HCT116
prostate carcinoma DU145
PC3
. . NCI-H460
non-small-cell bronchial carcinoma A549
H1975
small-cell bronchial carcinoma NCI-H69
kidney carcinoma Caki2
786-0
pancreas carcinoma MIA PaCa-2
cervix carcinoma Hel.a
Hel.a-MaTu
HelLa-MaTu-ADR
skin: epidermis A43]
skin: melanoma A375
Ieukemia MOILM-13

10.5 in-vivo-Models

Tumor cells grown in cell culture were implanted subcutaneously in the flank of female or male NMRI
nude mice. The treatment was started as soon as the tumors had grown to a size of approx. 20 mm?.

The study was ended as soon as the tumors in one of the groups reached a size of approx. 150 mm?.
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The following test groups were used:

Vehicle group: treatment with solubilizer (40% PEG400/60% water)

Treatment groups: specified under 10.8.

The studies were designed for determining the initial response of the human tumor model to the
treatment with the Exemplary compound 2-8I-2. Tumor growth inhibition in percent (TG} was either
calculated at at the end of the studies from the tumor weights (TGItw) using the formula

100 x [1 - (turnor weight of the treatment group / tumor weight of the vehicle group)], or on the day
the vehicle group had to be ended from the tumor areas (TGly,) using the formula 100 x [1 - (tumor
area of the treatment group on the day of the measurement - tumor area of the treatment group prior (o
treatment) / (tumor area of the vehicle group on the day of the measurement - tumor area of the vehicle
group prior to treatment)]. In the case of a tumor growth inhibition of more than 50%, the treatment

was considered to have been effective.

The Exemplary compound 2-SI-2 was examined in the following in vivo tumor models which, in an

exemplary manner, represent the stated indications:

Tab.2

Tumor indication in vivo tumor model

estrogen receptor-negative mamma carcinoma MDA-MB 231

ovarial carcinoma A2780Cis

colon/rectum carcinoma HCT116

small-cell bronchial carcinoma NCI-H69
NCI-H146
NCI-H526
NCI-Hg2

cervix carcinoma HeLa-MaTu
HelL.a-MaTu-ADR
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10.6 Results of the enzyme assays
Tab.3
CDK1/CycB CDK2/CycE VEGF-R2
Enzyme {Assay 1) {Assay 2) {Assay 3)
Concentration for half-maximal inhibition of the enzyme activity
Ex. or cell proliferation, ICsy [nM]
1-SI-1 9 7 114
1-51-2 7 9 163
2-SI-1 5 6 84
2-81-2 4 5 281
3 13 10
4-81-1 6 6 46
4-S1-2
5-8I-1 25 8 70
5-S1-2 9 g 82
6-S1-1 10 5 73
6-S1-2 5 5 71
7-SI-1 24 4 143
7-S1-2 7 5 136
8-SI-1 11 6 116
8-SL-2 3 4 81
9-SI-1 4 5 158
9-§1-2 17 3 154
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10.7 Results of the proliferation assay
Tab.4
IC50 [nM]
Ex. 3 4 5 6
Celi line Sl-1 | &8l-2 | SI-1] 812 Sl |sH)sl2|sli|st-2|Sl-1fsSI-2)8i-1|SI-2) 81-1 | SI-2
SK-BR-3 13 21 33
MDA-MB
231 18 16
MDA-MB
453 15 16 11
MCF7 48 15 39 | 1 70 34 33| 34| 59 | 26 |106] 39 | 44 | 23 89 271
OVCAR-8 12 14
NCI-ADR-
Res 33 29 37
A2780 3
A2780-
Cis 10
HT29 29 28 12
Caco-2 80 186 80 | 24 | 98 35 {112] 42 [120] 26 {196 67 | 32 | 41 61 200
SW480 15 19 22 45 31
HCT116 18 16 20 28 24 17 17
DU145 45 8 28 9 78 31 107 26 | 1001197152 42 | 64 | 30 34 185
PC3 25 27 <10
NCI-H460 | 48 12 68 | 16 | 113 | 16 70 | 33 | 50 | 24 |119] 51 | 30 | 28 34 112
Ab49 20 23 <10
H1975 11 14 16
NCI-HB9 37 37
Caki2 26 24 <10
786-0 20 22 30
MIA
PaCa-2 21 19 14
HelLa 12 13 33 50 32 33 25
HelLa-
MaTu 13 11 12 8 70 10 22110 |16} 101 27 | 10| 14 ] 10 20 21
Hela-
MaTu- 35 8 32 7 63 16 63 | 24 | 35|18 |112| 36 | 30 | 24 19 114
ADR
A431 14 17 20
A375 14 15
MOLM-13 14 9
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The results of the proliferation assays demonstrate the efficacy of the exemplary compounds in a large
number of different human tumor cells, with a pronounced uniform profile. These data indicate broad
applicability of the exemplary compounds for the treatment of solid as well as haematological tumor

disorders of various histological types.

10.8 Results of the in vivo-tumor models

10.8.1 Cervix carcinoma model

Study:

Efficacy in the Hel.a-MaTu human cervix carcinoma xenograft model

Test System:

Hel.a-MaTu human cervix carcinoma cells implanted into female NMRI nude mice
Administration form:

oral (stomach tube)

Formulation

a) 0.05 mg/ml, 0.10 mg/ml, 0.15 mg/ml, 0.2 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water
b) 0.15 mg/ml, 0.2 mg/ml, 0.25 mg/ml of Example 2-S1-2 in 40% (v/v) PEG 400 in water
Dosage and treatment protocol:

a) 0.5 to 2.0 mg/kg (1.5 to 6.0 mg/m”) 1x per day

b) 1.5 to 2.5 mg/ke (4.5 to 7.5 mg/m”) 2x per day on 2 successive days, followed by 5

treatment-free days
Significant results
a) TGlrw: 97% at 2.0 mg/kg

b) TGIw: 98% at 2.5 mg/kg, signs of tumor regression
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10.8.2 Multi-drug-resistant cervix carcinoma model
Study:

Efficacy in the HeLa-MaTu-ADR Res. xenograft model
Test System:

5  HelLa-MaTu-ADR multidrug-resistant human cervix carcinoma cells implanted into female NMRI

nude mice,
Administration form:
oral {stomach tube)
Formulation
10 a)0.15 mg/ml, 0.20 mg/ml of Example 2-S1-2 in 40% (v/v) PEG 400 in water
b) 0.20 mg/ml, 0.25 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water
Dosage and treatment protocol:
a) 1.5 and 2.0 mg/kg (4.5 and 6.0 mg/m”), 1x per day

b) 2.0 and 2.5 mg/kg (6.0 and 7.5 mg/m®), 2x per day on 2 successive days, followed by 5

15 treatment-free days
Significant results
a) TGlyw: 97% at 2.0 mg/kg

b) TGlyw: 90% at 2.5 mg/kg, signs of tumor regression
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10.8.3 Colon carcinoma model

Study:

Efficacy in the HCT116 human colorectal xenograft model.

Test System:

HCT116 human colorectal tumor cells implanted into female NMRI nude mice,
Administration form:

oral (stomach tube).

Formulation

a) 0.15 mg/ml, 0.2¢ mg/ml of Example 2-SI-2 in 40% (v/v} PEG 400 in water
b) 0.20 mg/ml, 0.25 mgfml of Example 2-SI-2 in 40% (v/v)} PEG 400 in water
¢) 0.40 mg/ml, 0.50 mg/ml, 0.60 mg/ml of Example 2-SI-2 in 40% (v/v)} PEG 400 in water
Dosage and treatment protocol:

a) 1.5 and 2.0 mg/kg (4.5 and 6.0 mg/m?), 1x per day.

b) 2.0 and 2.5 mg/kg (6.0 and 7.5 mg/m?), 2x per day on 2 successive days, followed by 5

treatment-free days.

¢)4.0t0 6.0 mgkg (12to 18 mg/m?), 1x per day on 2 successive days, followed by 5

treatment-free days.
Significant results
a) TGlrw: 67% at 2.0 mg/kg.
b) TGltw: 57% at 2.5 mg/kg, signs of tumor regression.

¢) TGIw: 83% at 5.0 mg/kg.

112
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10.8.4 Small-cell lung carcinoma model

Study:

Efficacy in the NCI-H69 human smali-cell lung tumor model.
Test System:

NCI-H69 human small-cell lung tumor cells implanted into female NMRI nude mice.
Administration form:

oral (stomach tube).

Formulation

a) 0.20 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water
b) 0.25 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water
Dosage and treatment protocol;

a) 2.0 mg/kg (6.0 mg/n1®), 1x per day.

b) 2.5 mg/kg (7.5 mg/m?), 2x per day on 2 successive days, followed by 5
y

treatment-free days.
Significant results
a) TGlra (measured on the day the vehicle group was ended): 99% at 2.0 mg/kg.

b) TGIpa: 110% at 2.5 mg/kg
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i ndi cate broad appllcablllty of the exenplary conpounds for the
treatment of solid as well as haematol ogi cal tunor disorders of

various his 5 10.8 Results of the in vivo-tunor
nodel s 10. 85@§ggW@€§d@ﬁ$ GRS BE%! Study: Efficacy in the HelLa- MaTu
human cerV|$ gar0|nona xenograft nodel 10Test System HelLa-MaTu hunman
cervi x carcPW8¥a cells inplanted into female NVRI nude m ce

Adm ni strat | fQ r tion 15a) 0.05 ng/nm,
0. 10 g/ i, FoeagT m}lr\r’?iﬁg‘“’(zﬁ‘k’gﬁfﬁ ‘%HE%“F’% g o 40% (v/ V) PEG
400 in wate E%EE?E%5 ng/ m , 0 2 mg/m, O. 25 ng/ M of Exanple 2-SI-2
in 40@6(v/v? )0 in wat er Dosage and treatment protocol: a) 0.5

to 2.0 ny/ kﬂCf ﬂli& ﬁuﬂmr@sn@a]lnﬁgﬁ f[g% tdrdbr P& 1 Ig;ﬁ%téa)mtg']feﬁ]a‘eq{ﬁRﬁnuﬁgénKQ (4.5

to 7.5 ng/ nk) 2x per day on successi ve days
20treatnentﬁﬁ&@ﬁﬂgﬁmﬁﬂ§hgnlf|cant results

oral (stomach tube).

Formulation

a) 0.20 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water
10 b)0.20 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water

Dosage and treatment protocol:

a) 2.0 mg/kg (6.0 mg/m?), 1x per day.

b) 2.0 mg/kg (6.0 mg/m®), 2x per day on 2 successive days, followed by 5

treatment-free days.
15  Significant results
a) TGlpy: 5% at 2.0 mg/kg.

b) TGIw: 82% at 2.0 mg/kg
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and 2.5 ny/ kfickQ iPiha RET-BD hifRh M-I uiBlimélaYod@nN 2 successive days,
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the HCT146 RupHEB2 Blaakael-adil Ixenagdratils inpeatd inth@shalSyBReMde piEeT116

human col orectal tunor cells inplanted into female NVRI nude m ce.
Admi ni st r at A@mirfisoration @sral: (St omach tube). Fornulation a) 0.15 ng/m,
0.20 ng/mM of Exanple 2-SI-2 in 40% (v/v) PEG 400 in water

oral (stomach tube}.

Formulation

a) 0.17 mg/ml of Example 2-SI-2 in 40% (v/v)} PEG 400 in water

13  Dosage and treatment protocol:

a) 1.7 mg/kg (5.1 mg/m’), 2x per day on 3 successive days, followed by 4

treatment-free days.
Significant results
a) TGlw: 86% at 1.7 mg/kg.

15
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mce. Admnistration form oral (stomach tube). Fornul ation a) 0.20

ng/ m  of s EXRER$262mphn smdlileeft A (oY el B RfpIARQ 1D fapRieatMADRYe RickS No/ N
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a) 0.20 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water

10 b) 0.20 mg/ml of Example 2-81-2 in 40% (v/v) PEG 400 in water

¢} 0.15 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water

d) 0.17 mg/ml of Example 2-581-2 in 40% (v/v) PEG 400 in water

Dosage and treatment protocol:

a) 2.0 mg/kg (6.0 mg/m®), 1x per day.

15  b)2.0 mg/kg (6.0 mg/), 2x per day on 2 successive days, followed by 5

treatment-free days.

c) 1.5 mg/kg (4.5 mg/m®), 2x per day on 3 successive days, followed by 4

treatment-free days.

d) 1.7 mg/kg (5.1 mg/m®), 2x per day on 3 successive days, followed by 4

20 treatment-free days.
Significant results
a) TGl : 98% at 2.0 mg/kg.
b) TGlyw: 72% at 2.0 mg/kg.
¢) TGIrw: 79% at 1.5 mg/kg.

25  d) TGIpw: 88% at 1.7 mg/kg.



Study: Efficacy in the NCI-H146 human small-cell |ung tunor nodel.
Test System 5NClI-H146 human small-cell 1ung tunor cells inplanted
into female NVR nude nice. Adnministratidhform oral (stomach tube).
Forrmul ation a) 0.20 ng/m of Exarrple 2-Sl-2 in 40% (v/v) PEG 400 in
wat er 10b) 0.20 ng/mm of Exanple 2-SI-2 in 40% (v/v) PEG 400 in water

Dosage and A a) 2.0 ng/ kg (6.0 ng/nR), [x per day.
b) 2.0 ny/ k&é.f.gbg&wc/a%i %(M)dﬁgar day on 2 successive days, foll owed

by 5 treat By free days. 15Significant results a) TG Tw. 95%at 2.0
ng/ kg. b) TGI-rW 82% at 2.0 ng/kg - 39 - 10.8.6 Small-cell |ung

car ci noma npgighey S WD AKFH28 Bk Breb fBrNChiolB MIDWINRA £ Bl | - cel | Tung
tunor nodel. Test System 5NCI-H82 human small-cell lung tunor cells

i npl ant ed i mt@siedml € NVRI nude mice. Administration form oral
(stomach tube). Forrmulation a) 0.17 ng/m of Exanple 2-SI-2 in 40%
(v/v) PEG 4A8bA-MBOST Rinak 8708 agRr g irpl ek MR tenfaleOMRHude Ake 1. 7 MY/ kg

(5.1 ng/ nR2), 2x per day on 3 successive days, followed by 4
t r eat ment - f AemifaNsion Bicgni ficant results a) TA-cw. 86%at 1.7 ng/kg.
oral (stomach tube).
Formulation
a) 0.20 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water
10 b)0.25 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water
c¢) 0.15 mg/ml of Example 2-81-2 in 40% (v/v) PEG 400 in water
d} 0.17 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water
Dosage and treatment protocol:
a) 2.0 mg/kg (6.0 mg/m?), 1x per day.

15 b)2.5 mg/kg (7.5 mg/m?), 2x per day on 2 successive days, followed by 5

treatment-free days.

¢) 1.5 mg/kg (4.5 mg/m?), 2x per day on 3 successive days, followed by 4

treatment-free days.

d) 1.7 mg/kg (5.1 mg/m®), 2x per day on 3 successive days, followed by 4

20 treatment-free days.
Significant results
a) TGIg, (measured on the day the vehicle group was ended) : 92% at 2.0 mg/kg.
b) TGIra: 76% at 2.5 mgfkg.
c) TGlIra: 70% at 1.5 mg/kg.

25 d) TGlra: 70% at 1.7 mg/kg.



15 - 40 - 10.8.7 Small-cell lung carcinoma nodel Study: Efficacy in
the NC -H526 human small-cell lung tunor nodel. Test System

5NCl - H526 human small-cell lung tunor cel4%s inplanted into female
NVRI nude mice. Adm nistration form oral (stonmach tube). Formnul ation
a) 0.20 ng/m of Exarrple 2 SI-2 in 40% (v/v) PEG 400 in water 10b)
0.20 my/ M a n 40% (v/v) PEG 400 in water c¢) 0.15
my/ mL of Exgéf%% gpﬁl A’b‘?%‘(v/ v) PEG 400 in water d) 0.17 rg/m
of Exanpl e %tugl -21in 40%(v/ v) PEG 400 in water Dosage and treatnment
protocol 0rrg/kg(60rrg/rr2) | x per day. 15b) 2.0 ng/kg (6.0
ng/ nR) , i | owed by 5 treatnent-free
days. c) 1 gﬁfcafy%th?ﬁzggosé’if Hlﬁa% \é/’g‘ag@ﬁﬁf aé/(BLn 3 successi ve days,

fol  owed by 4 S@‘g]tlrrent free days. d 1.7 mg/kg (5.1 ng/nR), 2x
per day on g successwe days, followed by 4 20treatnment-free days.
Signifi C§-nt Effr%%lntl the A2780-Cihurds goI;YMal tu%gr/fh@cfel Ao W&Q]aﬂp}esfgﬁmtﬁ\%ﬁag S hpial
at 2.0 c) TA-rw 79% 1.5 no/ kg. Tw. 88% at
1.7 nyl kg tm@lceuienlﬁan?dlg?%{e%@“ﬁwem)del St udy Effl cacy in

t he MDA- MB231 human breast tunor nodel NMDA-MB231l. Test System 5
MDA- MB231 hafmypigratigeforminpr cells inplanted into femal e NVR nude

m ce. Adm ni stratl on form oral (stomach tube). Fornul ation a)
0.20 ng/ni B (EB?SEP;&B‘F% €.S1-2 in 40% (v/v) PEG 400 in water 10b) 0. 25
ng/ m of EX?'%‘? -Sl-2 |n 40% (v/v) PEG 400 in water <c¢) 0.15 nmg/m
of Exanpl e platiqn, 40% (v/v) PEG 400 in water

10 a) 0.20 mg/ml of Example 2-S1-2 in 40% (v/v) PEG 400 in water

b) 0.15 mg/ml of Example 2-81-2 in 40% (v/v) PEG 400 in water
¢) 0.17 mg/ml of Example 2-81-2 in 40% (v/v} PEG 400 in water
Dosage and treatment protocol:

a) 2.0 mg/kg (6.0 mg/m®), 1x per day.

15 b) 1.5 mg/kg (4.5 mg/m?), 2x per day on 3 successive days, followed by 4

treatment-free days.

¢) 1.7mg/kg (5.1 mg/m?), 2x per day on 3 successive days, followed by 4

treatment-free days.
Significant results
20 a) TGlrw: 85 % at 2.0 mg/kg.
b) TGI1y: 88 % at 1.5 mg/kg .

¢) TGlrw: 92% at 1.7 mg/kg .



d) 0.17 ng/m of Exanple 2-51-2 in 40% (v/v) PEG 400 in water Dosage
and treatnment protocol: a) 2.0 ng/kg (6.0 ng/nR), |x per day. 15b)
2.5 nmg/kg (7.5 nmg/ n2), 2x per day on 2 s‘Lﬂ?’c‘esswe days, followed by 5
treatment-free days. ¢) 1.5 ng/kg (4.5 ng/nR), 2x per day on 3

successi ve days, followed by 4 treatnent-free days. d) 1.7 ng/kg
(5.1 ng/ n2) ¢ i eyl . ,
8 L o 1) Ty REL ey S SRS e 1Y S hd 2V s e

on the day tuher x#‘ehihehleblglngﬂgpwm the pxkenp)ary @2ped iR arimaigidde)s offimTGeTix
76%at 2.5 ffolOsma- g fiohial A 0

at 1.7 ng/kg R 6.8.9 O-/Eﬁs\r ¥ %eé}:agﬁug}% Hsgbrrrgg %g'gﬁsai‘?%"é;y@@ﬁ ?gcy
in the M?S@ﬂ@pbrmwawné\?msas effigrep in egolsladmilisgttiogpetents iBEHing adaiyisicaion
the A2789- Q5. BUMRNL QS cha® limb TP iay TRH Ebmdiaih Qfa%a@ﬂéﬂ 2l bk
human ovari al ePu%fa cel esa %Hprp antaé{crig?ll nt%ﬁ% %af V= nh3 eS%rfé]%1 fig Hthou
Admi ni st r at restngngfrea intgpvals. Susarigively Hhe m@yundmff?en\atemnn gy medels0vhinh/reppond
of Exanpl e Oﬁkl iat! aﬁ téglé‘)tr@é“n)!r)t OP ségtpdr{lﬁ} a\éﬁ%@erd foxb‘)mlgalqié ng/ m  of
Exanpl e 2- 2°in 40% (v/v) I n wat er of

Exanple 2-51-2 in 40% (v/v) PEG 400 in water Dosage and treat ment
protocol: a) 2.0 ng/kg (6.0 ng/n2), |x per day. 15b) 1.5 ng/kg (4.5

nmg/ n2), 2x per day on 3 successive days, followed by 4 treatnent-free
days. ¢) 1.7 ng/kg (5.1 ng/nR), 2x per day on 3 successive days,
followed by 4 treatnent-free days. Significant results 20a) TG nv :

85 %at 2.0 ng/kg. b) TG Tw. 88 %at 1.5 ng/kg . c) TG Tw 92%at 1.7

ng/ kg .



- 43 - The results of the treatnment study with the Exenplary conpound
2-Sl-2 in nonot herapies confirmthe tunor growt h-inhibiting activity
of the exenplary conpound in ani mal nodel4-of human cervix tunors,
smal | -cell bronchial tunors, colorectal tunmors, breast tunors and
ovarial tunors. The exenplary conpound shows its efficacy in various
adm nistratjqn protocols including adm nistration 5 once per day and
sever al tiﬁﬁgmber day, and conprising treatnent-free intervals or
managi ng Wi thout treatnent-free intervals. Surprisingly, the conpound
is effectiye ever ishot d¥BbolMRELIS saikl €imaiggpond poorly, if at all, to
the treatnent of cytostatic drugs approved for clinical use. - 44 -
Clains 1. The use of a conmpound of the genral formula (1) 5 in which
Xrepresents -0- or -NH, and Rlrepresentg ;mﬂethyl et hyl, propyl or
i sopropyl group, and R2 and Ielndepen-enfk of one another r epr esent
hydrogen, a nethyl or ethyl group, ¢ ‘lR4ﬁEpresents a Cl-C6- al kyl
group or a C3-C7-cycloal kyl ring, ang eir physiologically
acceptable salts, diastereoners amwd emanti oners for treating tunors.
2. The use as clainmed in claim1 of a conpound of the genral formula
(1) 15in which Xrepresents -0- ~NH-, gind Rirepregents a net hyl
group, and R2represents a nethy|l gr up,?and(g?represents hydr ogen or
a nmethyl group, and 20R4represe et hyl group or
represents a cycl opropyl ring, an thelrzp siologically acceptabl e
salts, diastereoners and enanti £ for treating tunors. -45 -
3. The use of (RS)-S-cyclopropyl-SF(4-{ [4-{
[ (1R, 2R) - 2- hydr oxy- 1- et hyl pr opyl ] oxy) -

(trlflﬁoronethyl)pyrlnldln 2-yl | am nol phenyl ) sul f oxi m de
- (RS)-S (4-{ (frvnidn 1R 2R) 2- hydr oxy- 1- met hyl pr opyl ] oxy
-5-(trifluoromethyl)pyrimd
52-yl | ani nol pheffy1) - S- ne’EeHS?fe&irPo% NaeMRS) - S (4-{ [4-(
[(R)-2-hydroxy-R‘2 dinethykpm@pmﬁh@xy&wﬁwmﬁmbf&@@ﬁ@ngmhthpyrinidin2-
yl ] am nol phenyl thyl
(ol CLOTR DRy - Ry oy e bS5 Fambrsn X R R BB s grovpyone
di n- 2- ylip am nol phenyl ) Sufcbmsﬁnmadle-cﬁ alkyl group or a C3-C;-cycloalkyl ring,

and their physiologically acceptable salts, diastereomers and enantiomers

for treating tumors,

2. The use as claimed in claim 1 of a compound of the genral formula (1)
15 in which
X represents —~O— or —-NH-, and
R' represents a methyl group, and
R? represents a methyl group, and
R* represents hydrogen or a methyl group, and
20 R represents a methyl or ethyl group or represents a cyclopropyl ring,

and their physiologically acceptable salts, diastereomers and enantiomers

for treating tumors.



10(RS) - S-cycl opr opyl -
[ (R -2-hydroxy-1, 2-di ne

S-(4-{ [4-
t hyl pr
5- (trlfluororrethyl)pyrlmd -
{1
yri

-{ [4-{

| propyl ] am nol -

i n-2-yll am nol p‘ﬁenyl ) sul f oxi m de
(RS)-S-ethyl-S-(4-1 [ 4- (1R, 2R) - 2- hydr oxy- 1- net hyl propyl ] ami no
)-5- (trifluoronethyl)pyrimdin- 2-yl]am nol phenyl)sul foxi m de 15-
(RS)-S-ethyk-S- (fhefusl & { KR)-2-hydroxy-1, 2-di met hyl propyl | ami nol - 5-
(trifluoronmethyl)pyrimdin- 2-yl] amno Iphenyl)squOX| m de

(RS)-S-(4-{ [4-{ [RIR QRPPYQPMdﬂﬁM;A{@RﬁQI hyydoradyhqthydmprydoxy)-

}-5-(trifluoronethyl r)fﬂxlrolngghﬂl)@gmyd ML(BB@H%?SLH&“HQL hyl sul f oxi m de
20(RS)-S-(4-{ [4-{ %}M di et hyl pro ' am no

1-5-(trifl uoromet ¥ il I R2ZR)- 2 hydroxy 1-methylpropylloxy }-5-(triflucromethyl)pyrimidin-

2-yl I am gol phenyl ) aﬁﬁ,;)mg@%tsflggqhmu%mgﬂg t hei r physiol ogically
acceptabl e salts, diastereoners and enantioners for treating tunors.

254. The use of & é’éﬁﬁdﬁﬁ&* HeR) i | P Hiney IRty Box Frftriflugrgmghylipyrimidin-

preparing a nedi cQ%gﬁnngﬁ{he,{yq)eﬁﬁ,étﬁbgsuqumgc@ 5. The use as clained in
any of clains 1 to 3 for treatlilr;'gu4 {reast carci nomas, pancreas
)

car ci nomas, ki drmeyR3areFARrARs-S-( HARAR)-FrbydrerheetiyirioryIpaino Bos ki n

tunors, small-cells. (Erfm&%ﬁbﬁyn@amlmmlnﬂg&nﬁsﬁifdmﬁﬂbI bronchi al
carci nonwas, col orectal carci norras ovari al carci nonwas, cervix

carci nods, prost &8-ScAFerARaE iR oy L. 3-JimsWyaieeyllaminolg

6. The use as clai Bﬁdiﬂuﬂroﬁllatﬁylﬁﬁyﬁmfdﬂf2w]ﬁlﬁﬁd BEanjsﬁH&&mﬁ@r ci nonas,
ovari al carcinomas, col or -cel |. bronchi aI

carci nonas or cer k- Ceg}yépﬁtbhgég[(lggR}rq]gyd@é 16‘?“'{@5‘3”@“”(“&0]{{4 {
KIR, 2R) - 2- hydroxy(tﬁﬂmbthhﬁrpmwdhpxy) 5-(trifluoronethyl)pyrimndin2-y

| j am nol phenyl) - S xim and its physiologically
acceptabl e salts, nﬁ g‘ﬁpgﬁﬁ’ﬁf‘g Oélﬁﬂd enantioners for treating

mul ti dr ug- r esi st-anks)sestis X-(@a[ﬂq[(npmmgsdroy@ql Rigeth@AbropAlafidPIBS ,

smal | -cel |l bronchi a car ¢l noma 10br east carci nomas and

ci spl ati n-resi starﬁ"f1 8?’?@1 )PE%‘F’@f“norras 8. A conpound of the general
formula (1) 15 |ayWammb}pKé@pmﬁemma -0- or -NH, and Rirepresents a

T ot ORI P O SR SRER A
2-ylJamino) phenyl)-S-methylsulfoximide
20 - (RS)-S-(4-{[4-{[{1R)-2-hydroxy-1,2-dimethylpropyl]Jamino } -5-(trifluoromethyl)pyrimidin-
2-yllamino }phenyl)-S-methylsulfoximide
and their physiologically acceptable salts, diastereomers and enantiomers

for treating tumors.

25 4. The use of a compound as claimed in any of claims 1 to 3 for preparing a medicament for

treating tumors.

5. The use as claimed in any of claims 1 to 3 for treating
breast carcinomas, pancreas carcinomas, kidney carcinomas, malignant melanomas and other
30 skin tumors, small-cell bronchial carcinomas, non-small-cell bronchial carcinomas, colorectal
carcinomas, ovarial carcinomas, cervix carcinomas, prostate carcinomas, leukemias or

lymphomas.



20R4represents a Cl-05-al kyl group or a C3-Cr7-cycloal kyl ring, and
t heir physiologically acceptable salts, diastereoners and enantioners
for treating tumors. 9. (RS)-S (4-{ [4- {46tR 2R)- 2- Hydroxy- 1
-met hyl propyl Joxy }-5-(trifluoronethyl)pyrimdin-2- yl] amno
phenyl) - S-met hyl sul foxi m de and its physiologically acceptable salts,
diaster eoma%.s ZSﬁg%sgzps%mn[le%qx?glasinISOfror Ergagl?é 'ng tumors.

breast carcinomas, ovarial carcinomas, colorectal carcinomas, small-cell bronchial carcinomas

Or Cervix carcinomas.

5 1. The vse of
(RS)-S-(4-{[4-{ [(1R,2R)-2-hydroxy-1-methylpropyl]oxy }-5-(trifluoromethyl)pyrimidin-
2-yl]amino } phenyl)-§-methylsulfoximide
and its physiologically acceptable salts, diastereomers and enantiomers for treating
multidrug-resistant cervix carcinomas, colorectal carcinomas, small-cell bronchial carcinomas,

i0 breast carcinomas and cisplatin-resistant ovarial carcinomas.

8. A compound of the general formula (I)

O\\ //NH

S
/@ \R
HN

A

w N R’ (1),
= H OH
x’ﬁ\g(
RT R
F F
F
15
in which
X represents —O— or —-NH-, and
R! represents a methyl, ethyl, propyl or isopropyl group, and
R? and R’ independently of one another represent hydrogen, a methyl or ethyl group, and
20 R* represents a C;-Cg-alkyl group or a C;-C;-cycloalkyl ring,

and their physiologically acceptable salts, diastereomers and enantiomers for treating tumors.

9. (RS)-5-(4-{[4-{[{1R,2R)-2-Hydroxy-1-methylpropyl]oxy }-5-(trifluoromethyl)pyrimidin-2-
yl]amino } phenyl)-S-methylsulfoximide and its physiologically acceptable salts, diastereomers

25 and enantiomers for treating tumors.



