BHC103021Foreign text- 1 - Use of novel pan-CDK inhibitors for
ctreating tammyieltbherqueieserd | nvention relgtes to the use of novel
pan-CDK inhibitors for treating tunors. The novel pan-CDK inhibitors

are sel ected sul foximne-substituted anilinopyrimdine derivatives.

5The novel pan-CDK inhibitors and processes for their preparation are
described in the PCT applUsaf horl RGICBRIAGNDItOR 13 if-catinfg@usibscl osur e of
which is referred to in the present application and-which is
incorporated into this application by reference. Cyclin-dependent

ki nases (CDKs) are a famly of enzynes playing an inportant role in

the regul ation of the cell cycle, and they are therefore a

parti cul ar irye § S5k V, of snml |

10i nhi bitory %%egglgﬁggwgga?%gfﬁsgg{%h?ﬁ ? %rgbgﬁ Hﬁlﬂ{eors séggné‘ﬁmﬁié)m%ed

for treating cancer or other disorders caused by a disturbed cell

prol i f er at TonmovBymai@GRK mbbitarn dreanlatiegsbrivienadubanslyd HeeRpaesiant Begvaases.
active conpounds, for exanple 2-anilinopyrimdines as fungicides (DE
4029650 Oi subst i tm& iry?ri m di ne derivatives for the treatnment of

neur ol ogi caf® Bere: 6‘8 HPis PRRIOSS F drer npsaeragon are desstibediif gis/RET application
di ver se pyPCHIRRDOWR/0dT47V Ak kiMESsu - AR s il ol
pyrimdines (WD 01/ 14375), ,u?? |rﬁﬁ%%§%g{%gﬁﬂa ]%?Sgi/taa%gl?& b ilfifhich "
pyri m di nedicPpgsags e ihsapplicaen Bysfsyanre di nes (WD 00/ 12486) and

2- hydr oxy- 3- N, Ndi et hyl am nopr opoxypyri m di nes (WO 00/ 39101) have

been descr} i nhi. bi . 2/ 096888 and WD.03/ 076437 in .
parti cul arbg[?{écﬁégesngggﬁnlg%k g":: %Igg)géerayg%ﬁ 7 \‘Fge ’Z%Vipﬁad”rigﬁﬁilw(fr@?vo d fhgegulation
wi t h r espeefith¢ cliCPis,. an@ 6€p mpchmelsre talpaiticolany atdtesénplagpylosiit HORRFHEE: of small

group e i nhi ki tors .of, .hu C oanhydrases (i.n particul ar
car boaﬁ%yd%ég@ﬁ@?%%éeﬁ Hfg%ir gfeﬁtévg d&a\?g&ﬁ%éet &é]gs C%HE]F 8?6%51’5 tpafng capgep af Phy

gl aucona. dikeders tauegley aatisrbaidll phifoxigen atonms of the sul f onam de

bi nd via hydrogen bonds to the zinc2l ion and the am no acid Thr 199

in the actjve center of the carboanhydrase-2 and thus block their
enzymat i ¢ Piitingyend Analegsdipys alregdy bagipdesesibedas Seivycafraveds, 6r dkample 2-anilino-
Supur an, Bioptiga £ AlYRiideCNS0%83d) or 4B i ; clinical :
use of }i@nﬁi bi taoﬁsl\%cg)r?t ai ni ng. aOt)Bﬂenyﬁg%fl?%}%ﬁ%%ggé%vra%%gf%%q?a Jaent of
restri ct edicgimlonicat o nguigdessdshtiveidishidpist WEh9 %1930 5x Hishhhirdra pesmalne derivatives
resul tisng & denpidf LGk SREGHF: %W%f j sul f axim

conpounds are _slr_%lef oﬁlﬁ‘léggg Sglkrégégip%@gﬂergl azo‘?lzg&gé)??%}jf @?Q?é’ﬂ’?@ >-cyano-
Kawani shi , yemidityesi (W52 02/04829 Nark Bmpyridfidinda (EOAI06,2486) afi2hydfoxyTSNjN-har a,

ARt R e e D e

BHC103021_ Foreign text- 2 - V\D'ZOQS{ 037800 di scl oses open

sul f oxi m W(EIHEEBS&&@W@UB/OF@QPWW&IC@MP_@is@l@sre'p‘fﬁﬁﬁdﬁ?&ieﬁﬁti‘vm{apﬁ%%{lﬁaitory

of cyclin-dependent |cinases. Exanples given are structures which, In

the 5- posidHIFhVEk respst 9y di ne, are either unsubstituted or

substituted by halogen, in particular by brom ne. None of the

St r uctyr escSheGhd Ai ' -trifl uoronet hyl

substituent. Igl%’Bas:S etgﬁ(%é{%%lﬂ%gﬁéﬁglﬁgsong%ﬁe%f%pi f::e KRRV T%@%’“‘%‘f ot @ag; esent

i nvent i on dathoprhydiashs (i@)@mi@uﬂnd@rhm}ryﬂrasmi)hwdl hte Lﬁﬂiéelﬂiﬂr@tici;,mlht)ﬂlﬂfb f&Diating

neceasary DEank {8 FioBHR shTE ko s of B e ebipappy rogen bonds to the

; nhi bi ti olrzincj"}r}'en hraitthele;qrmipeqajf "Tﬂswpﬁr:ﬂhht@‘fﬁvﬁ"Cﬁ@ﬁ{dﬁiﬁf@?al‘@f)alﬂli?&?siﬁw#tﬁwhfs%ﬁack their
or exanple . capabi ] .t.o_penetr into the tunmor cell. as

now been foO( r%a%Fﬁg{%g%%%%ﬂﬁsF‘&%b?ﬁeﬁ'gﬁﬁW V2ot PG BiogrganighMer. Chem. Lett.

Xr epr esent2903,0; 21‘13!9).-TNHcliniwlldsercﬁpJ_ﬂBSi(ﬁHfbﬁo@célﬁ‘iiﬁ'i}ri% a pRIn§h1fonRRRB ¥ouB Could be

i sopropyl grou and 15R2 and_ R3i ndependent]ly of one” anot her

repr esent r%?i’ﬁi%g‘é’ﬁ?g 1 AROPEN/F b1y Farbreslipsirasairpdrape sing sidpreEecs spectrum.

Cl- C6-al kyl group or a C3-Cr7-cycloallcyl ring, and their

Examples of active sulfoximine compounds are sulfonimidoyl-modified triazoles as fungicides (H.

2

Kawanishi, H. Morimoto, T. Nakano, T. Watanabe, K. Oda, K. Tsujihara, Heterocycles 1998, 49, 181)
or arylalkylsulfoximines as herbicides and pesticides (Shell International Research, Ger. P. 2 129 678).



BHC103021_Foreign text- 3 - Conmpounds in which X represents -NH
©are sunmar iR 0BY21f GoiEignaext | D) . The application is based on the
follow ng definitions: 5C -C6-A kyl A Cl-C6-alkyl group is defined in
each case as a straight-chain or branched al kyl radical such as, for
exanpl e, a mnet hg et hyl, propyl, isopropyl, butyl, isobutyl,

sec-butyl, Weef WF@@O dlﬁ‘;élntsydpen Bléﬁplanhqfﬁlﬂ‘)ﬁtrtmad hﬂlwaymtaldlrealhmvatlves as inhibitors

C3- C7- Cycl aIIc r|n

cycl op%py?%)@qﬂ:{ do% nﬁéngzs %Xgnépn?sﬁw & erfflfvgl(%{) Igﬁjficﬂoﬁlﬁglb?vpe pyrimidine,
ring. |n the afberemalbstitoedut mbfiityied by trbogen, app@ﬁ@tﬁr by Bromfrie. NME-of the structures
B11C103021 Pref er resents -0-. In the

gener al fdﬁhﬁﬁéwﬁﬁh&$?&mﬁf5458?@?@%£ﬂ§h ethyl, propyl or

i sopropyl group. Preferably, R represents a nethyl group. In the

gener al 5f omazddan (#ij puol aﬁ 1@13@11 B@[eét%@ﬂ]@?ﬂﬁéﬂﬂh ¥ntRh t(gﬂ%vﬁ@%ﬂ%ﬁnd!%zch ot only
represent hydrogen 50r an e roup ref er abl d

R3 i ndepen B%‘F‘l‘f‘tivlﬂb‘%’“ 6395 ‘%i‘ﬁ e@mefecra@&»r @b’éﬁ ﬁunm,f ﬂm@e otsnt @Dlﬁfelﬂmllmglﬁ @upsessary,
Parti cul ar byt iRfuefiednePleYondiién r&effé‘&@@ &&o@ MR eE TﬁH I ﬁﬁnhe opertjes of the
represents hydrogen or a nethyl group. In the genera (P fﬁ

r epr esent s StEicErepEr graeyple theerrekilityde pareG8e O by binva bﬂyl r i ng.

Preferably, R4 represents a nethyl or an ethyl group or represents a

cycl opropyl erred rou conmpounds accor di ng
to the genetrhg%ﬁl(?‘ébejeglfé%ng Comé’og%cﬁﬁgﬂfgé%ne gﬁl)Xr epresents -0- or

-NH-, and Rirepresents a nethyl group, and R2represents a net hyl
group,l@nd 15R3r epresents hydrogen or a nethyl group, and
Rarepresents a nethyl or an ethyl group or represents a cycl opropyl
ring, and their physiologically acceptable salts, diastereonmers and
enantiomers. BHC103021_ Foreign text- 5% W%st preference is given
to the use according to the inventio e Jollow ng individual
conpounds, and to their enantiomers xSt er®oner s and
physi ol ogi cal |y acceptable salts:
(RS)-S-cycl opropyl -S-(4-{P-WR,
rifluoromethyl)- pyrimdin-2-yl]am nol phenyl)sul foxi m de,

,e\

W NN R' M,
_ 2 OH
x/\:<
R R
F 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;-Cr-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 ~0- are summarized by formula (fa).



5-

+ (RS) - S (4- Db A RESRIm ey dr oxy- | - met hylspr opyl ] oxy}-5-(trifl uoromet
hyl ) pyri m di n-2-y1]- am no} phenyl) - S- et hyl sul f oxi m de,
(RS)-S-(4-{[4-{[(R) -2-hydroxy-1, 2-di net hyl propyl ] oxy}
-5-(trifluoronethyl)pyrimdin-2-yl]amno}-

phenyl ) - S-net hyl sul f oxi m de,

(R5) - S-cycl opropyl -S-(4-{[4-{[ (117, 2R
}-5-(trifluoromethyl)- 10pyri m din-g@
(RS3-S-cycl opropyl -S-(4-{[4-{[ (R -2 oxy-1, 2-di net hyl propyl ] am no}
-5-(trifluoronethyppyrim di n-2-ynN"aniw0d} phenypsul f oxi m de,
(R5)-S-ethyl-S-(4-0-{[ (1R 2R) - 2- ydr oxy- 1- net hyl propyl ] am no}-5-(trif
| uor onet hyppyrimdin-2- yl]am g nypﬁulfoxinide,a)

15(RS)-S-ethyl -S- (4. -{[4-{[ (R {- hy roxy-1,2-dinethy?bropyllanino}-S-
(trifluoromethyppyrimdin-2- vyl épﬁeg%ﬁytulfoxinide,

(RS)-S (4-{[4-{[ (1R 2R) - 2- hydr oxy- 1- met hyd'ypr.opyl ] am no
-5-(trifluoromethyppyrimdin-2- am n&f pieny1) - S- net hyl sul f oxi m de,
(R5)-S—(4-{[4-{[(1R)-2-hydroxyleszinethylpropyl]anino}
-5-(trifluoronethyl)pyrimdin-2-ylk

20am no} phenye- S-net hyl sul f oxi m de. The present invention also
enbraces t Wempaadom witieh X bypsdselt0NICakt Yurde iR BPfotmSalibs of the
conpounds. Physiol ogically acceptable salts of the conpounds
according to the invention include acid addition salts of m neral

aci ds, carboxylic acids and sul fonic acigMe.g. salts of

hydrochl ori ¢ 25aci d, hydrobrom c acieE subfuric acid, phosphoric

O, NH
-Zﬁg’droxy-l-nethylpropyl]anino
am WOl phenyl ) sul f oxi m de,

aci d, nethanesul fonic acid, ethanes ghi ¢ &cid, toluenesul fonic

aci d, benzenesul fonic acid, naphthakenedi sul fonic acid, acetic acid,
trifluoroacetic acid, propionichHycid,™~lactic acid, tartaric acid,
malic acid, citric acid, funariclacid, mal ei ¢ acid and benzoi c acid.
BHC103021_ Foreign text- 6 - srdi andr’pot assi um sahts), al kal i ne

earth netal salts (e.g. calciu nagaesigﬂ1salts) and anmoni um
salts derived fromamonia or o ni } having 1 to 16 C atons,
such as, by way of exanple and pref erfabl.y \ et hyl am ne, di et hyl ani ne,
triethylam ne, ethyldiisopropyLaffNe, nogthanolanine,

di et hanol am ne, triethanol am ne, gdi cycl ohexyl am ne,

5di net hyl am noet hanol , procai ne, dibenzyl am ne, N-nethyl norpholine,
argi nine, lysine, ethylenediam ne and N nethyl pi peridine. The present
i nvent i on Thaaphkgation & bpsedwin theJolvedngdufipitioss: conpri si ng at | east one
conpound according to the invention and at | east one or nore further
activeifongggqg@:%in particular for the treatnent and/or prophyl axis
of tunour s. 10The compounds according to the invention can
act systemcally and/or locally. For this purpose, they can be

admi ni ster ﬁ(ﬂi]jd}aﬂ(yﬁé%&lﬁi:? lu&rixR ﬂ{‘él%lll::ln ca%é'é‘ g{h &@ﬁi&hﬂc— r211)1/1'%)1( ?%ﬁgﬁg_ raﬁc?;f‘r'a!li&l such as, for

parenteral |y, puhnonarily, nasally, I ngua
buccal |y, #6804l 3 pethideethyll propyltisepropole butsl Isybutyd oseg-migl, ieviaiukyl, pentyl, isopentyl or a
otically, @gyOtadg an inplant or stent. For these administration

routes, the tonpounds according to the invention can be adm ni stered
in suitable 15adm nistration forns. Suitable for oral adm nistration
are adm ni 8&CaCvotualifybr N8 wor ki ng according to the prior art, which
rel ease the conpounds according to the invention rapidly and/or in
nodi fied form and _conprise the conpounds according to the invention
in crytal ‘f*iCﬁ‘gTﬁYf&?aug’E riggyis dpied @gla RPNy H bbb dvdleneniyl, syddheasl, or for
exanmpl e, tgblogdpdy1cign- coated or coated tablets, for exanple coated
with enteric, sl'owy dissolving or 20 insoluble coats which contro
the rel ease of the conpound according to the invention), tablets

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

In the general formula (I), X may represent -O— or -NH-.



25i ntravenous, intraarterial, intracardiac, intraspinal or

i ntral urbaHEI3N 1t Wotdpaabenent of an ahsprption (for exanple

i ntranuscul ar, subcut aneous, intracutaneous, percutaneous or

intraperitoneal). For parenteral admnistration, suitable

adm nistration forns are, inter alia, injection and infusion

pr epar at i ofsefembiy e rdposentofO-sol uti ons, suspensi ons, emul si ons,

| yophil i zates or sterile powders. BHC103021 Foreign text- 7 -

Suitable fqr the other administration routes are, for exanple,

phar maceut it Be S5Oyl (Do ansyprsmseps apehyleathvh Rypwbierisapripsl sspun,

nebul i zers), nasal drops, nasal solutions, nasal sprays; tablets,

fiIns/mafe@@ﬁgﬁmﬁqp§a£§§mﬁgng%_ﬂggﬁjed | i ngual Iy, sublingually or

buccal Iy, suppositories, ear or y€e preparations, vagi nal capsul es,

aqueous suspensions (lotions, shake |lotions), |ipophilic suspensions,

oi ntment s, Icthegersral BirmangYek b Rf heempeditly 6f G Sh@HE nfa§WeResds hydken, a methyl
., mlk, pastes, foans, dusting powders, inplants or

exarrple5 pa;ch
stents. The &b 8ﬁﬁﬁg‘according to the invention can be converted
into the admnistration forns nentioned. This nmay take place in a

manner Knowrkelly, 3€ ahy R Minid j j - i ically
accept abl e auxi | zlfar i esgm'lqﬁ%pggdegﬂiﬁ qnggéﬁlé&?éﬁéﬁsﬂggfdr?%? g’% ggjl%iﬁgltéf gl?p'
carriers (for exanple microcrystalline 10cellul ose, |actose, ‘
manni t ol ), Pewicwienit prefefably, Riapresestslainguiiyd groop yet Riyb@esentg hydiodes or a methyl group.
enul sifiers and di spersants or wetting agents (for exanple sodium

dodecyl sul fat e, pol yoxys i;tan ol eate), binders (for exanple
ponvinyIpb}&85?@8%%?Tg@§éﬁiéﬂF?m§ﬁﬂCﬁ kg radiel g sCravsloakkslaingt e

al bumn), stabilizers (e.g. antioxidants such as, for exanple,
ascor bi ¢ agjsghia 4 Iy j ' for
exanple, iron gﬁﬁgig%ﬂﬁﬁgs{gggg(gﬁg%%?%%ﬁggﬁc rr%%gﬁﬁégp%@$ﬁggpresent
i nvention furthernore provi des nedi canments conprising at |east one
conpouh@ according to the invention, usually together with one or
nore inert non-toxic, pharmaceutically suitable auxiliaries, and
their use for the purposes nentioned above. Fornulation of the
conpounds 2FEHFHATYOBEPUP REILE ARrarupdrrcesdigs (pdhpspapibionnls Ghre perophuodsin which
t akes pl ace in a manner known per se by converting the active
conpound( sy wt %Ci Di_ept s, .customary in 20phar maceuti cal
technologykinton?kgégigfrﬁdgggh?ﬁistration form Auxiliaries which
can be enployed in this connection are, for exanple, carrier

subst ancesR' fi | tepresentshi iméthileepuaing, bi nders, hunectants, |ubricants,
absorbents and adsorbents, diluents, solvents, cosolvents,

emul sifiers, solubilizers, masking flavors, colorants, preservatives,
stabilizer¥, meFPWﬁﬁmﬁU@ﬁbﬂﬁﬂ%ﬁﬁﬁ to alter the osnotic pressure or
buffers. 25Reference should be nmade in this connection to Remi ngton's

ponnsyl vanka. (198570 BECHESI MR RSN cxi- '8 - The Wharmaceut i cal

formul ations may be in solid form for exanple as tablets, coated
tabl ets, pRils, repreposi hakjlesan GRPEHuBSs repleRRARARKEBhoSH Fhem™ O

in semsolid form for exanple as ointnents, creans, gels,
suppositories, enulsions or 5in liquid form for exanple as

sol ut i ons, andithdt Riwdslogisylyreeppiablesalts; diasiercemanad epantiolear i es in t he
context of the invention nmay be, for exanple, salts, saccharides
(mono-, di-, tri-, oligo-, and/or polysaccharides), proteins, amno
aci ds, peptides, fats, waxes, oils, hydrocarbons and derivatives

t hereof, where the auxiliaries may be of natural origin or may be
obtai ned by synthesis or partial synthesis. 10Suitable for oral or
peroral admnistration are in particular tablets, coated tablets,
capsules, pills, powders, granules, pastilles, suspensions, enulsions



The present invention relates to the use of the conpounds of the

- formul ae (IBHE@B02Ih@Fopigpky| axi s and 15t heyapy of tunor disorders.

The conpounds of the fornulae (1) can be used in particular for

inhibiting or reducing cell proliferation and/or cell division and/or

to i nduce apoptosis. The compounds according to the invention are

sui table i M‘Fﬁapltefemmbtais sfven tdth@u%maa)tcﬁmtb tipfinveyifier ofthiciollbvein@indi@iual compounds,
kel Olﬂgs and ot her

di d
slklsgr h;[)Zr %ﬁgtsbl tg‘iﬂ ena%tlon?er a?t%r%‘t)rﬁ%r%arﬁjfpg' %P%gffné’sac‘(e%fg salsy) i d t unors

and hemat ol ogi cal tunors. 25 BHCL03021_ Foreign text- 9 -
Solid t urmr-S(Rfs)Jscdsrclsﬁepsb%* (ﬁf{ﬁﬁt[@ﬂa 17 Qq%ﬁ)&gﬁqﬁe@hy\mrsﬂ}l]to% 4- &e{ﬁmrg&hyn-
are, for exa t unors reast, the respiratory tract e
brain, the rg‘{%%”&ﬂﬁc%ﬂﬁ@“&?r}@lﬁgl)suif%%str0| ntestinal tract, the

urogeni tal tract, the e the liver, the skin, the head and t he
necE the £hyfdre“y ﬁ[‘é\ﬁHYR PR -raHypehrgpeivy} - fefibonesthghmrinhdn-2-yl)-

connective thﬁﬁgﬁah@,{yﬁ) SRE@skARRIQL, t hese tunors. SHemat ol ogi cal
tunmors which can be treated in accordance with the invention are, for

exanpl e, nul (RSMS'EE&%-QME{ B BShy bR Q%B@th%%)kggdg}‘{s:ﬁlﬂuﬁ%ﬁéﬁwnﬁ}?&m-z-yl]amino}-

which can be treated are, for exa Cl nonas

posi tive hor PsAED- ﬁwélp’ﬂseﬂfm@mai@us breast carci nomas wth negative

hor mone receptor status 10- Her-2 positive breast carcinonas hornone
recept or andAd=czclprsepil v (B dESt 2R driyineyrhsnet BREAyEs D0} -4t eiflubloardty)-

car ci nggas }anlnglg‘\_rl%ﬁ; h}ymzﬂ%gg LeufidliGidaomas. 15Tunors of the

resp|ratory ract treated are, for exanple,

SRR T R ot L, Nt T T—

exanpl e, 20-pyginidingsyljamglo} pishaistfoesideast r ocyt omas,  neni ngi ornas and
medul | obl astomas. 25 Tunmors of the nale reproductive organs which can
be treat ed- affé)-Skthyl-Sxaipt {1 R, 28)-0byavey- CartypappEaminges-(1gA@rbmethy])pyrimidin-2-

testicular tymehs A neulfoximide,

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

- (RS)-§-(4-{[4-{[(1R 2R)-2-hydroxy-1-methylpropyl]amino}-5-(trifluoromethyl)pyrimidin-2-y1]-
amino }phenyl)-S-methylsulfoximide,

- (RS)-5-(4-{[4-{[(1R)-2-hydroxy-1,2-dimethylpropylJamino}-5 -(trifluoromethyl)pyrimidin-2-yi]-
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.



peﬁis carcinomas. 30 Tunors of the femal e reproductive organs which

- can be tre®eEroane, rhelznexanpl e: endonetrgial carcinomas cervix _
carcinomas ovarial carcinomas BHC103021_  Foreign text- 10 - vagi nal
carci nomas vul var carci nomas Tunors of the gastrointestinal

tract which can be treated are, for exanple: 5- colorectal carcinomas

anal car ci nodras angipotmsihmcalte) sibalb® cafth NEstAISItCRIE cNeBtand magnesium salts) and
oesophagus carci.no s 10- gall bl adder carci nonas carci nomas of
t he E rralgl ARy R sa tss%ﬁfﬁ"@‘g‘rcfﬁ’mgﬂnaﬁ@mé &F e1zasicestipesiagngdotorliore atomspsiech as, by

i nt r.s he ur, i tal
\g/]\,ii1 ?ELO'annggy{lB ?éﬁ?ﬁe% Qar e, r%%de U?lgtfhg Yy By ga‘g%]algﬁ}ec?th%?pmpﬂ"
ki dney cel bmii, momoa&thalolzﬁﬁiile,l dimmﬁmtemeﬂﬁﬁ@uhmﬂ@ Hic§clonckylNRE,

urinary tract 20 Tunors of the eye which can be treated are, for
exanpl e® g%lvﬂhﬂﬂla%%gol PieeHED clibcaeylgsines drmsthybmermbelscosrgitties, Iysie,

whi ch can Q@?Eﬁgﬂ559W%&8TﬁTQ&W@;@%B! :1 hepat ocel | ul ar car ci nonmas

chol angi oce carcli nonas Foreign text- 11 -

The present invention furthermore provides medicaments comprising at least one compound according
to the invention and at least one or more further active compounds, in particular for the 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 nsoluble 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, intracutanecous, percutaneous or intraperitoneal). For
parenteral administration, suitable administration forms are, inter alia, injection and infusion preparations

in the form of solutions, suspensions, emulsions, lyophilizates or sterile powders.
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10 cellulose lactose, mannitol), solvents (for example liquid polyethylene glycols), emulsifiers and
dispersants or wetting agents (for example sodium dodecylsulfate, polyoxysorbitan oleate}, binders (for
example polyvinylpyrrolidone), synthetic and natural polymers (for example albumin), stabilizers (e.g.
antioxidants such as, for example, ascorbic acid), colorants (e.g. inorganic pigments such as, for example

>

iron oxides) and taste and/or odor corrigents.

5 The present invention furthermore provides medicaments comprising at least one compound according to
the invention, usually together with one or more inert non-toxic, pharmaceutically suitable auxiliaries,

and their use for the purposes mentioned above.

Formulation of the compounds according to the invention to give pharmaceutical products takes place
in a manner known per se by converting the active compound(s) with the excipients customary in

20  pharmaceutical technology into the desired administration form.

Augxiliaries which can be employed in this connection are, for example, carrier substances, fillers,
disintegrants, binders, humectants, lubricants, absorbents and adsorbents, 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).
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BHC103021 s®¥tapgn text- 13 - Suitable active conpounds for

conbi nati ons which may be nentioned by way of exanple are: Abraxane,
afinitor, desl eukin,. al endroni c aci.d, al faferone, alitretinoin, ,
al | opuri noﬁli}e %Fsgﬁﬁ%%nh%{? oS t‘é{ﬂf P%etog,t}}erfgfnpgﬂ?fiﬁgfépﬁoyﬂ?qﬁl r the prophylaxis and
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BCG or tice-BCG bestatin, beta- Snethasone acetate, betanethasone
sodi um pho3$pheerwounsis phthe femalae ) ey erad is partietles forgnlgkiting ofi mdjcing cell
bort ezom by RS ' [ - ci tabi ne, carbopl atin,
Casodex, c%f e%?ﬁgflgi%?r(r;f‘gl‘ll gﬁ&%,aﬂggﬁgﬁ%%pogﬂﬁgr anmbucil, cisplatin,
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The conpound&SE¥EEFEng to the invention may al s6 achi eve positive
ef fects in- compinghia@idM t h ot her therapies directed agai nst

angi ogenesis, su as, for exanple, wth avastin, axitinib,
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- endometrial carcinomas
- cervix carcinomas

- ovarial carcinomas



Preparati on of the conpounds according to the invention The
- preparati orBHIf 10808 Gorpausds according toijphe invention is
conpr ehensi vely descri bed in PCT/ EP2009/ 007247, the disclosure of
which is referred to in the present application and which is
incorporated into this application by reference. 5Principles of the
preparati on: Tgepbsatiiawmsof the conpounds of the fornula (la) (4-0
derivatives) !Eg pounds according to the invention.can be prepared
by a process |5§£r|g1§0%liaﬁsar acterized by the follow ng steps: a)
oxi dation of a conpound of the fornula (1Vvd) to give the sulfoxide of
t he formnul [Ve)..R4 (1vd) ..10b1l Lrect imnation of the sul foxide of
t he for mul Zruﬁm\%%ft}feﬁaéfﬁlfggsgn%?rﬁ%té@fc&fa‘éEﬁ’ F%%Tﬁ%gor@?a@lﬂ% fornul a
(1Va) F5F -BHG1@8@Atarchomed gn text- 17 - b2) imnation of the
sul f oxi de of tﬂ%ﬁ formula (1Vc) to give an unprotected sul foximne of
the formul a (3 AHfE*Subsequent introduction of the protective group
to give a corgstnd cotinbhgs fornmula (Iva) F F 5¢) reduction of the
conmpound of the fornmula (1Va) to give a conmpound of the formula (I1V)
FFFF d) HAOHERSiBIHIMAat i on of the 4-position of
2, 4-di chl oro-RsbddaRalMbakhe (W) by reaction with a nono-protected
(PG = protective group) diol of the forma (VI) with formation of an
i nt er nefi at e 9! blgdderfegicipgmas (Vva) R HOTh( PG R2 R3ClI (VI) N

- 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



OPG RIR3 10(VIlI)(Va) e) preparation of the 5-CF3 internediate (V)

- BHC103021_HFurleBgM tFeicigntd8 - f) couplingipt the conpounds of the
formulae (1V) and (V) to give the internediate of the formula (I11)
g) renoval of the protective group (PG with formation of (11) F F
h) renoval of the protective group on the sulfoximne with formation
of (la) F Rugopnef e skia wiigh can phteqapdntvefos eimtril¢uents R, R2, R3 and R4
have the neanj i in the general formula (1). BHC103021
Forei gn text %?%%?lg regaggllrngsti on of the conpounds of the general
formula (1b) lfadalnderi vati ves) The conpounds according to the

i nvention can, g]%liglaespar ed by a process which is characterized by the
follow ng steps: a) oxidation of a conpound of the formula (Ivd) to

gi ve t he sul flegiotiesaobmishe fornmula (1Ve) O+ %' NN

- 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 - acufe myeloid leukemias

- chronic myeloid leukemias

- acute lymphatic leukemias

- chronic [ymphatic leukemias

- hairy cell leukemias
30



| _ 00 (Ivd)(lVc) 5bp direct imnation of the sulfoxide of the

. formul a (1 \BHCI0002)i \Reredenpsat ect ed sul foxinpne of the formula (1Va) F
F O(l'va) or b2) imnation of the sulfoxide of the formula (1Ve) to
gi ve an unprotected sul foxinmne of the formula 10(1Vb) and subsequent
i ntroduction of the protective group to give a conpound of the

formul a (| Vsdveni@doish3 0@ tompomds gﬁthd foxtula @Pcan be)lsaﬁe’duhé tr@fmait of he

conpound ofy f the fornmul a
e e R B b R AR Bl A
2, 4-di chl orBilC‘sHassotlhtmmebhymWsrsg émddisﬂ®al(c\ﬂals Eb)rmbé’mafsﬂaﬂlaely(@éll @i‘rc}ilﬁ&nas,
' he
fa(r)nr gﬁl gf ({/b ahﬁ%m I&F Ng \%%gca%er skm?umrrong !31%%1 8(1:11 l:)argxah'p o qgonllaas'tlgmwo 411(;311 bronchial
(Via) 5 carcinomas, colorectal carcinomas, ovatial carcmomas, cetvix 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,

160 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 (B 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 prevéntion 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.



..---& I\l- N e) coupling of the conpounds of the fornulae (Vb)
~and (1V) teHivsAihEoiethesaedi ate of the.{prmula (lib) f) renoval of
the protective group on the sulfoximne with formation of (I1b) F F
where the substituents R, R, 123 and R4 have the neanings given in
the general formula (1). BHC103021 Foreign text- 21 - Exanple 1
(RS) - S- CycRuinblrpptivi@ofupotiidd f4r b Bn@Rns Zhioy drap iy mbntivaediyt paya@ykdneply hre5
-(trifluoronethyl)- pyri m di n- 2-yl | am no} phenyl )sul foxi mde 5 The
preparatio d .out according to Exanple 1 of

f Ex 0 | . . .
PCT/ EP2009 0 %Trg‘ﬁ’é aﬁﬁ'ﬂé@%ﬁ@%ﬁ@?ﬂlmﬁ aiefeiRas aBEgnen; dlgprnol, aloprim, Aloxi,

prepar at i V@ltﬂeﬁhﬁel, nhiBodehRHEE 2B B4R BRNRES, anﬁ&ﬂrﬁl%ngﬂbicﬁ’é Qﬁ’zlfn& /‘A:?&E
250x30 mMm m)P hases hexane / ethanol 8:2 10fl ow rate: mn
det ector: 3%5’431 PR ERFER AfQnesing HERe s czaliiopang ?@rﬁfflethCG bestatm beta-

tinme: 105 8 iln%thésdﬁb Boetad, %ét@@étﬁé%ﬁféso&mﬁrphg@bﬁﬁglb%xalfotgtlle ﬂﬂ)eoﬁyq’clrpsu%ﬁtesbrm(ﬁ}idlne
stereoi soner 2 (= Exanple 1-9S|-

(RS) - S- (4- P?IIFZW@MSQ#%IL @Wamoszgmpfﬂne@nwabmwtbpmm CBsqde, |Céﬂeasm’1:: Jamioleukin,
h rimd I I"@gﬁy h re i on i
o%lpgarrpl ebgu?gmc%h?dﬁrgﬁ}cgut ae%i)clocr%doi1 ?Iﬁ‘tél %ﬂxﬁé}}%{l rgyggp hfogg?l ool SR Bt Bacarbe
PCT/ EP2009700 Fzd nomy@p@aygoidame, PgadiqpnDedsstion pB@phaté[kieleﬂnogat gengleuten diftitox,

m xture wag, rp%ﬁl@@rofihgs%lgﬁ Héx?%ﬁa%te'&{e%h)!_ﬁli'bestloqtﬁlﬂhpa% I{)ocetaxel, doxifluridine, doxo-

st er eoi sone )
10 rubicin, dronabinol, DW-166HC, Eligard, Elitek, Ellence, Emend, epirubicin, epoetin-alfa, Epogen,

eptaplatin, ergamisol, Estrace, estradiol, estramustine sodium phosphate, ethynylestradiol, Ethyol,

etidronic acid, Etopophos, etoposide, fadrozole, farstone, filgrastim, finasteride, fligrastim,

floxuridine, fluconazole, fludarabin, 5-fluorodeoxyuridine monophosphate, 5-fluoruracil (5-FU), fla-
oxymesterone, flutamide, formestane, fosteabine, fotemustine, 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-2a, interferon-alpha-2, interferon-alpha-nl,
interferon-alpha-n3, interferon-beta, interferon-gamma-1o, interleukin-2, intron A, Iressa, irinotecan,
kytril, lapatinib, lentinan sulfate, letrozole, leucovorin, leuprolide, leuprolide acetate, levamisole,

20 levofolic acid calcium salt, levothroid, levoxyl, lomustine, Ionidamine, 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
chloride, Synthroid, tamoxifen, tamsulosin, tasonermin, tastolactone, taxoter, teceleulin,

30 temozolomide, teniposide, testosterone propionate, Testred, thioguanine, thiotepa, thyrotropin,
tiludronic acid, topotecan, toremifen, tositumomab, tastuzumab, treosulfan, tretinoin, Trexall,
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 43-2006 (sorafenib), avastin, CCI-779, CDC-501, celebrex, cetuximab,



co_l um: Chiral pak | C 5g 250x20 nm nobi | e phases: hexane / ethanol 8:2

- buf f er: hexam? 108021 YFbkefgn3édow rate: 25. 0 mii4mi n detector: LTV 280 nu

tenperature:roomtenperature retention tinme:9.5-12.1 nmm stereoi soner

1 (= Exanple 2-SI-1) 13.1-16.0 m-n; stereoisonmer 2 (= Exanple 2-51-2)

10 Exanple 3 _

(RS) - S- ( 4- ftignafofl,cRyroRrdHy deatatsy ddgi@bide, M- m@u pa&mp;blidimk@[}c BSIM, idfidastei Bdotecarin,

hyl rim he

o cpay at 1 o7 A ki @ TR B R e o3 o Ry e Bsdipeed g, ol

PCT/ EPZOOQHGQD@Z[MP Thedmes del,ent\aﬁérorpg:{nuﬁa @xronyPBAP@bepTlbites kg avie hﬁﬂaeﬂgg

SOE)? z.npnTml }fe%ocyanme £ 6@155&f latnrré%tl& %so xifen, 1%‘1_"2? :l'on:g a12nJ1'b— n:ﬁgrrogfennm&n%)érto;late MS-209
| t S) - S5Oy dipapma rrma( M—){{541afaﬂd11iﬁ1&8}ub&11hh§ﬁv@éf%‘ﬁoia{iﬁk&h/b‘tﬂfn%@ééh| é{EbJ'"I@s

(1tS)-SsCydibapmapyl

| -5-(trifl ororreth rimdin- | I ami nol phenyl | sul f oxi m de

pr ep<(31r ati og) ?‘eé pgl Blgta@é‘ierl?agﬂa/ TBfte dsadsiy P ﬁ?g/‘mt 1o %%érﬁﬁfﬂépﬂnad? 1549
PCT/ EP2009/rﬁ&<Zﬁﬂ7rainﬂ‘fi@s ‘M@ﬁh&fn@@rﬁ@fﬂ XIS sdiBIciRE AR BbEH TRYeva, taxoprexin,
preparative HPLC iﬂli‘to t he pure stere0| soners: col umm: Chiral pak I A'5p.

250x20 mm HoBIopE-2 éée%azﬁ@%&ﬁ@lfﬁn@ Brapgramete: BeK-286. puehidim, henshHB/100R.1%
DEA 10f | owyigtoRarl PapBeofiiié, %t@laﬁiiﬁt\%ﬁre ﬁWm%lﬁAm%@(ﬁ%@cfr?ﬁ %’é&%é{aa%p%lgmamons of

tenperature retention tine: st er eoi soner
4-Sl-1Y97. thes-8 nmin; stere0| sorrer 2 (= Exanple 4-SI-2) 15 Exanple 5
(RS) - S- Cycl opropyl - S—(4- 114-{KR) - 2- hydr oxy- 1, 2- d| et hyl pr opyI | am no} -

S-(trifl UOEHOE{TE%QX-L;Q éllllp(}é{ni‘iégﬁ,q}ilenc-()lzni)x nldg'g}t[ﬂ El%pe% ven l6'1'1 f:acl)l IeTomgmed with

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

3

Abraxane, aminoglutethimide, I.-asparaginase, azathioprine, S-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,
cthynylestradiol, etoposide, fludarabin phosphate, 5-fluorodeoxyuridine, S-fluorodeoxyuridine mono-
phosphate, 5-fluorouracil, fluoxymesterone, flutamide, hexamethylmelamine, hydroxyurea, hydroxy-
progesterone caproate, idarubicin, ifosfamide, interferon, irinotecan, leucovorin, Jomustine,

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, vineristine, 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.



20The preparation of Exanples is carried out according to Exanple 5

- of PCT/ EP2@0821000724 Foreichhext di ast er eomer nixture was separated by
preparative HPLC into the pure stereoi sorners: BHCL03021 Foreign

text- 24 - colum: Chiral pak AD-H 5p. 250x20 mm nobi | e phases: hexane /

2- propanol 60: 40 buffer:hexane/ 0.1%DEA flowrate:20.0 mM/mn 5

det ect or : Uhg sonpmmdsenpradiag torthe invanivt mapas@idiicee paati®a tif@mk in combination with other

: tS![ gira:egi' i‘l)ﬁél?érz%‘ié%iiir%t(egf Ha%%ésﬁ%%ﬁg_e%sﬁszal%ﬁgsgﬁ%f%é?%p%,-w]i a%és%ﬁ,lagiitlsrlibTregérafenib,
(RS) - S- Et hydoeBir( dor{fpulb pf (ibRpDRLembingtibnowith inhtibRWE e @pidabaid Halof BrTOR and
i f1 uoronethyl.) - rimdin-2- am nol phenyl ) sul f oxi m de . The i
prepar at i o%x%}gorr@%ﬁ%ﬁges %Olfié %%P?cewzgﬁ%)lng‘%@% e Rgric YA shiple bepagse of their
PCT/ EP2009/f[007%2 % profilbdihedediffagt. er eonmer m Xt ure was separated by
preparative HPLC into the pure stereoisoners: columm: Chiral pak AD-H

5p 250x20 nm nobi | e phases: hexane / 2-propanol 60:40 buffer:hexane/

0. 1% DEA f [6FTrikh éhezgllewwg/%% canobey Biraer oFith e 28mbinatieneppemmounds: ofgberpresent
t enper at ur g, &8t if Mo =h = n 20 r 1 (= Exanple

6-Sl-1) 7.2-8. 90%%%1?’@?% hfERs haii s %ﬁ%aﬁc Eﬁé&r‘%ﬁ’g& it 2) 25 BHCL03021_
Foreign text-25 - Exanple 7

(RS) - S- Et hyl - & aprpyed-aCfiifR) in Blomrdy doveyr-the 2rodithret thiper,dpydduaing ite kiz&of tven in its

i fl uoronet hyl gy Ij:t%l;ﬁinﬁ! = ¥l ] foximde - 5The .
preparation of E§<arrp e %ﬂ |lsC%%g%r€€%gﬁﬁg¥£%n§gJét%3P H‘gll YRR wpgospeunk

PCT/ EP2009/ 007247. The di astereonmer m xture was separated by

prepar & i ve Hle@oisitilsy phemperieg tht dreenibsmpairties used in a lower dosage than in monotherapy;

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

administration;
e 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.



col um: Chi ral pak AD-H 5g 250x20 nm nobi | e phases: A: hexane

- B: 2- pr opan@HOWIBOHr Foexanedt 0. 1% DEA 10gradient: 20- >4098( 201) +40%8( 5)
flowrate:10.0 M/ mn detector: UV 280 nm tenperature:roomtenperature
retention time:17.5-19.8 mn; stereoisoner 1 (= Exanple 7-SI-1)

1520. 1-22.0 min; stereoisoner 2 (— Exarrple 7-Sl-2) Exanple 8

(RS) - S- (4- PraparpiapiaR ] ariph] ami no}-5- (trifluorom
et hyppyri m din-2-yliam no} phenyl ) S rret hyI sul f oxi ni de 20 The
preparatio is carried out according to Exanple 8 of

CT! EP2000/ B s SHORE 1 aTpEPUbHEr b (F oG SeampmAG sy desorbed i
prepar at i v@mmmoomwzuh ehellidc sirb 6f RRILIS RIEES6d to BHEd B3R LapphiQftieh I which is
text- 26 - .colum: Chiral gwgfat}@ngl t. 250x20 mm nobil e phases hexane /

et hanol 50: l%rpr?ff’l‘efdé?mﬁlgi BN ow rate: 20.0 m/min 5

detector: W 254 nmtenperature:roomtenperature retention

tine:5. §- Sﬁlﬂaﬂmsoﬂﬁr&&;ﬁm 1 (= Exanple 8-SI-1) 6.1-6.7 nm

st er eoi soner nmpl'e 8-SI-2) 10 Exanple 9

(RS) - S-(4- {[4 {[(1R) 2 Hydr oxy- 1, 2- di et hyl propyl | am no}-5-(trifluoro

met hy Dpyr i Eirefianation of theawvnnohpdwriyie fofimamt(hy (60l Jepivhiiede 15The
preparation of Exanple 9 is carried out according to Exanple 9 of

PCT/ EP2009/007247. The di astereoner. m xture was separated b

prepar at i vé HEIEPVRSGCtRESortae wyeafiensande neparcd bk WSWW@{SGQRM‘P@@Q by the
250x20 mm markiig spases: hexane / et hanol 80: 20

a}  oxidation of a compound of the formula (TVd) to give the sulfoxide of the formula (IVe)

I
SN S
R \.R4
Os . —_— o
N Q.N'*
I o
(ivd) O (ve)
10 b)) direct imination of the sulfoxide of the formula (IVc) to give a protected sulfoximine of the

formula (IVa)

or



flowrate:30.0 m/mn 20detector: LTV 254 nm tenperature:room

-t enper at ur SHEO2R1 darefgnext6. 0-6. 7 m n; st@reoi soner 1 (= Exanple

9-Sl-1) 7.1-8.9 mn; stereoisoner 2 (= Exanple 9-SI-2) 25 Exanple 10

10.1 Assay 1: CDK1l/ CycB Kinase Assay Recomnbi nant CDK1 and CycB- GST

fusion proteins, purified from bacul ovirus-infected insect cells
BHC103021_ bPorisiington efthe supfpxide ¢fBhoformyle (Y cpiorgiteas edprbreond fidQntimse the formula

GTbH, Frei bur : i S used as kinase substrate.i
comercially g&%aﬁi QEI e ﬁ%{{r't]q@lméj?r%tggéggip @%@"?%‘6’ fﬁ&)"ﬁé‘é&ﬂ?‘?":ﬁ‘@%@?fﬁ?@“ﬁ
was i ncubated @) 10 min at 22C in the presence of various
concentrations of test substances (0 p.M and within the range 0.91 -
100 p.M in assay buffer [50 mM 5Tris/HC1L pH3.0, 10 mM MyC12, 3 mm
Na ortho-vanadate, 1.0 m\/1 dithi othre&t ]_l 0.5 gl VI adenosine
triphosphate (ATP), 1D jig/measuring pong histon I11S, 0.Q N

I Xi / measuring poing 33Rxgamma ATP, @ 7 Ng40, 1.25% digeth§l , ©

sul foxi de]. The ti on—was. st opp adding EDTA s on 250 nM
pH 8.0, 15 Yt f+reaghring poi nt )OxFrom#ach reacti ongmi , 15 pi
were appliedijto P30 filter stripk (fromWallac), arﬁlj uni ncor por at ed
1033P- ATP wa$ ren®¥®d by washi ng®t hell¥®) ter strips @hre@v4)i mes, for
10 mn gach tine, .in 0. 5% phospharic acid, After drying the filter
strips for 1 HeliFuis Of(f)lﬁfcionﬁﬂ‘é“dﬂt}ateé?r I thgive 2 corauadioithe formula (IV)
scintillator strips MeltilLexTM A, fr Wal | ac) and stoved forgl hour

at 90C. The anount of incorporated (substrate phosphoryl\ti-on)
urement in a gamraér%di tion

was determ ned by scintillati
measuring instrunent (\Vallac).\\¥he asured data were st/an di zed to

0% 15i nhi bition (enzyne r' of~ti thout i nhi bi t ory aneS+Q0%
inhibition (all assay, conpongnts except—enzyne). CSO val ues were
determ ned by neans ofSd 4>garaneter fit using {he~ehpany' s own
software. 10.2 Assay 2:|-CDIS§4%VCE Ki nase Assay '~ Reconbi nant CDK2

and CycE- GST fusion proteins ®purified from bacul ovilVis-i nf ect ed

i nsect cel i Z0{cBbRizatioR bEthP UHEHAGES 24 ABRIRE SRS BRI VI b tAME G with a

Germany. Histon H'S, used as |cinase substrate, was purchased from

Si gma. ~ CDK2/ ORABCPEBCSHS/ (hE aduirtrdiye pormdolrh the foraulsV Bavithoformagioniofamt
22C in the presenreiRiorMRh@HS: @ancentrations of test substances (0
JIM and within the range 0.01 - 100 pM in assay buffer [50 nM
Tris/HC pH 8.0, 10 "M WgC12, 0.1 mM r@é ort ho-vanadate, 1.0 in. M
dithiothreitol, 0.5 itM adenosi ne 25t i phosphate (ATP), 10

ji g/ measuring point histon PI S, 0. f%%asuri ng poi nt 33P- gamma
ATP, 0.05% NP40, 1.25% di hyl sul f oxX3 dB]. The {feaction was stopped
by. addi ng EDTA sol ution ( mv pH gV 15 pl lgdgisuri ng point). From
each reaction mxture, % p N was applied,to R30YRIten strips (from
Wal | ac), and uni ncorporatied 33P- ATP was renove¢ld by|was irl%3 he filter
strips three tines, for 1 each time, in O. 0 rtc acid.
After drying the filter stiips for 1 hour at 70Q¢, therfikter strips
were covered with scintillator strips (MeltiLeirmA, fromWallac) and
stoved for 1 hour at 90C. The anmount of

10 (V1) (Va)
¢) preparation of the 5-CF; intermediate (V)

Cl




BHC103021_ Foreign text- 28 - incorporated 33P (substrate

- phosphor yl 8HOIp0MaFockednaeAri ned by scintiljBati on measurement in a
gamma-radi ati on neasuring instrunent (Wallac). The neasured data were
standardi zed to 0% inhibition (enzyme reaction w thout inhibitor) and
100% i nhibition (all assay conponents except enzynme). The | C50 val ues
wer e det er M netbupngrpé thesompoumdsofshy Soratler (IV) 4ndy(¥) tguitehie nErpaiigé 6f thvviormula
5sof t war e. 10.@[Ifssay 3: VEGF Receptor-2 Kinase Assay Reconbi nant

VEGF receptor tyfosine kinase-2 was purified as GST fusion protein

from bacul ovirusi nfected insect cells (Sf9). Poly-(GLu4Tyr), used asr F

| ci nase substrate, was purchased from Si gma. F10VEGF receptor tyrosine¥Y—g
ki nase (90 ng/neasuring point) was incubated/for 10 mn at 22C jn
presence of vagi ous concentrations of test gubstances (0 RM and\/

within the ra%b\e 0.001 - 30 RM in 30 QiNasgay buffer [408\R4 ©
Tris/HCL pH5u5, =10 Md 2, 1 MV MIClLS 3 Na ortho-van, 1.0
mM di t hi ot hr gi , denosi nd phosphate (ATP), 04Q86

Rg/ measuri ng ’@c;[’ -( GRu4Tyr)s 2 RC / measuring point 33P-ganmma
ATP, 1.4% di net hyl %uﬁ%loxi de] "NThe Teacti on was st opped n15gddi ng
EDTA sol uti 0 mM pH 8.0, 15 RI/neasuring point). [Fr on edch
reaction mxture, 15 Rl was applied to P30 filter strip frm’n?{
Wal | ac), and uni d¥brporated 33P- ATP yas renoved by washi ng thB R lter
strips three tinmes, for 10 nm each ”yﬁe in 0.5% phosp € aci(,q)
After drying the filter strips for 1 hour at 70C, the fiFter strips
wer e cover L ted Qo ST i , fromWwallac) and
st oved for%g K%lhgvaggﬁtg%%ﬂ?{e%‘% gél%tﬁ?%@%%%#cog)r%m& ed 33P (substrate
phosphoryl ation) was determ ned By Bcintillation measurement finfa
gamma-radi ati on neasuring instru F(Wallac). The neasured d FNer e
standardi zed to 0% inhibitian K ynme reaction w thout ighixbior) and
100% i nhibition (all assa {_ Coslpongnt s except enzynme) . Thé\s/{’CS Hval ues
wer e determ ned by mean parameter fit using ompany' s own
software. 25 BHC10302 Fa eign text-29- 10.4 Assa
Proliferation Assayi? pi'e 1: Proliteraiion Assa i vated human

OPG

tumor cells (origina
HeLa- MaTu- ADR, ori @i nalNy bt ai ned from Epo Grbly
were plated at a d 0 to 5000 5cells |rre/aur' Ngodoi Nt ,
dependi ng on the growth P R30f the cell line, inya 96-)ell
multititer plate in 01 of growth nedi um ( DVE HAMS B12, 2 inM
L- gl utam ne, 10% f Ffcal f serum). After 24 hotirs ‘Fhe cells of one
pl ate (zero-point plate) K}rﬁ)re stained with crystal vi ol@t (see

C

Ber | gn, Germany)

bel ovv),5whereas t he nedi um’of the other plates was repltaced with
fresh cul t by e reRelbIsNKAAOetthk arduf oMilieGHIFMRint 3k fHRSS had been
added at various concentrations (0 uM_ and in the range 0.01 - 30

p.M the final 10 concentration of “(fie sol vent di net hyl sul f oxi de
was 0.5%. The cells were incubated for 4 days in the presence of the
test substances. Cellular ‘prolifefaltion was deternined by’ gttai ni ng

the cells with crystal viole Pre«c8l I's were fixed byxadding 20

ul / measuring point of an 1 @ ut ar al dehyde sol ution 15 mn at
roomtenperature. After meShifig the fixed gells wighh wed

times, the plates were drlied at roomtenperature. The cells were
stai ned by addi ng 100 I/ sgring point of a 0. Moerystal violet
15sol ution (pH adjusted\to- ) saddi ng acetic Ei,d . Af tsar washi ng
the stained cells with wdter” ghgee tines, the platégs 28.adried at
roomtenperature. The s di ssol ved by addi ng 0 pl/ measuring
poi nt of a 10% acetic acird sol ution. The extinctiop Was deternined

photonetrically at a wavel endtth of 595 nm The percentag® change in

cel | rowt h, was cal cul at st rdi,zati on of the neasured val ues
9 wWhetEthe SL%StltueI%S ﬁq Rb}i{3 an ﬂgﬁave the meanings given in the general formula (T).




Tab. 1 Tunor indication Cell |ine estrogen receptor-negative mama

- carci nona BHBR3®1MDAecldd t81 MDA- MB 453 esprogen receptor-positive
manma car ci noma MCF7 ovarial carci noma OVCAR-8 NCI - ADR- Res A2780
A2780-Ci s col on/rectum carci nona HT29 Caco-2 SW80 FI CT116 prostate
carci nona DU145 PC3 non- smal | -cell br onch| aI car CI noma NCl -1 -1460
A549 H1975 Paepars 3 of the grinpacaf ‘

Cal ci 2 786-0 pancreas carcinoma MA PaCa-2 cervi x carcinoma HelLa
HelLa- MaTu

The compounds according to the invention can be prepared by a process which is characterized by the

following steps:

a)  oxidation of a compound of the formula (IVd) to give the sulfoxide of the formula (IVe)

I
SN S
R \.R4
| |
(vd) ©  (ve)
5 b} direct imination of the sulfoxide of the formula (IVc) to give a protected sulfoximine of the
formula (IVa)

or

b,) imination of the sulfoxide of the formula (IVe) to give an unprotected sulfoximine of the formula

10 (IVD) and subsequent introduction of the protective group to give a compound of the formula
(IVa)



HeLa- MaTu- ADP. skin: epiderm s skin: nelanoma A431 A375 | eukem a

- MOLM 13 1BIEECioOAoM Fordidndedts Tunor cells-ggown in cell culture were

i npl ant ed subcut aneously in the flank of fenmale or male NVMRI nude

m ce. The treatnent was started as soon as the tunors had grown to a
size of approx. 20 mm2 The study was ended as soon as the tunors in
one of the %yr oepertipealthecPrapogidaf tif fomppe G¥a) ibF0/emmBmpoBHIGE D3 0Rhula (IV)
-Foreign text- 31 - The follow ng tgst-groups were used: Vehj cIFe
group: treatnent with solubilizer (4@8% PEGI00/60% water) Tr nment
groups: specified under 10.8. 5 Tﬁrezgudi es were designed f F
determning the initial respon%\e/No t he human t unor rmé{e}/‘\' t he
treatment with the Exenpl ?’r’p%urﬁj 2-Sl-2. Tunor~gr owkh,i ahi bition
in percent (TOT) was eith | culated_at gt the ¢ dqf t e studies
fromthe tunor wei ght@ using the formula 20Qx [1 - (tunor
wei ght of the treatnment|group / tunor weight of2"t he vehi cl e group)],
or on the day 10the veth?cl e¥®oup had to be ended fr®n the tunor
areas (TA J{A) ' f a1 17 (t are f.the

t r eat ment grﬁo u%ﬁ%%g%lkg&él a%? ﬁ%}ﬁ p?’ ﬂlé&?r%?s% % 1é:}rlrlrgl(r?f ﬁg&l{uﬁrﬁgﬂggﬁgéﬁm@mﬁwb) by
treat ment groupagipi of antapirtered terfemiula (VI§X wisiDforridtien o0dn ihlaBnadel &tke formula (Vb)
group on the day of the neasurenent - tunor area of the vehicle group
prior to treatnent)]. In the Ease of a tumor growth inhibition of
more than 50% the treat nEH;N’vVaaQ'OE'onsi dered to have been efféttive.

15 The Exenpl ary co@ipound 2- SR: R'was exati ned in the fol | owrgy A
Vi vo tunor nodel s ich, in awigxenpl arylmanner, represent fI &tated
i ndi cations: Tab.¥ Tuior indicatign i mVi tynor modgl e en
receptor-negativel ma car ci noma ovarflal _gargin col onflr ectlum
carci noma MDA- MB 23% AXt80Ci s HCT116 s | IXr onchi al croonma
NCl - H69 NCI - H146 NC| - H526 NCI - H82 cer vi x| car ci*ndtma

F F o (VIlb) F (Vb) E (Ve)

5 F F . F

)  coupling of the compounds of the formulae (Vb) and (IV) to give the intermediate of the formula

(Ith)

FF

‘&F
F F o, N
_ WV
] S, ©
/T\ W "

=
Pl e T .

——

N7 1

N K
H g2 R H,N I ) R
F F Ny O
F {Vb) (V) ' H/R}%’
e (Ib)

F

f)  removal of the protective group on the sulfoximine with formation of (Ib)

_—
~
I . ) e
= OH P A -OH
N™ 3
H}!Q?(Ra ”Rf R
F F b F F
0 ! (Ilb) ! {Ib)

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



HelLa- MaTu HelLa- MaTu- ADR BHC103021 Foreign text-32- 10.6 Results of
- the enzynme B¥GIA9E21Tdbregnltezyme CDK1/ CycB-gAssay 1) CDK2/ CycE (Assay
2) VEGF-R2 (Assay 3) Ex. Concentration for half-maximal inhibition of
the enzyne activity or cell proliferation, 1C50 [nM 1-SI-1 9 7 114

1-51-2 7 9 163 2-SI-1 56 84 2-SI-2 4 5 281 3 13
Example 1

(RS)-5-Cyclopropyl-S-(4-{[4-{[(1R,2R)-2-hydroxy-1- -methylpropyljoxy}-5-(trifluoromethyl)-

pyrimidin-2-ylJamino}phenyl)sulfoximide

A //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; stereoisomer 2 (= Example 1-SI-2)

15 Example 2

(RS)-S-(4-{[4-{[(1R,2R)-2-Hydroxy-1-methylpropyl]oxy}-5- -(trifluoromethyl)pyr 1m1dm—2—yl]—

amino}phenyl)-S-methylsulfoximide

M
-

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

20
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The diastereomer mixture was separated by preparative HPLC into the pure sterecisomers:

column: Chiralpak IC 51 250x20 mm
mobile phases: hexane / ethanol 8:2
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-S1-2)
10

Example 3

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

Z
"

15 The preparation of Example 3 is carried out according to Example 3 of PCT/EP2009/007247.

The residue was purified by HPLC. This gave 31 mg (0.07 mmol; yield: 14%) of the product.
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Example 4

(RS)-S-Cyclopropyl-S- (4—{[4-{[(1R,2R)-2-hydroxy-1-methylpr0pyl]amin0}-5—(triflu0romethyl)-
pyrimidin-2-ylJamino}phenyl)sulfoximide

O\\ //NH

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 stereoisomers:

colummn: Chiralpak 1A 5p 250x20 mum
mobile phases: hexane / 2-propanol 50:50
buffer: hexane/ (.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] amino}-5-(trifluoromethyl)-
pyrimidin-2-yljamino}phenyl)sulfoximide

0, NH

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 stereoisomers:
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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
5  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; stereoisomer 2 (= Example 5-SI-2)

10 Example 6

(R.S‘)—S—Ethyl—S—(4-{[4-—{[(IR,ZR)-2-hydroxy-1-methylpropyl]amino}-S-(triﬂuoromethyl)~
pyrimidin-2-yl] amino}phenyl)sulfoximide

NEH
RV

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

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

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
20  detector: UV 280 nm
temperature: room femperature
retention time: 6.2-6.8 min; stereoisomer 1 (= Example 6-SI-1)

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

25
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Example 7

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

O, NH
\Y/
\ S/W
HN :

X

N

OH
K
H

paIERLD

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: A:hexane B:2-propanol

buffer: hexane/ 0.1% DEA
10 gradient: 20->40%B(200+40%B(5"

flow rate: 10.0 ml/min

detector: UV 280 nm

temperature: room lemperature

retention time: 17.5-19.8 min; stereoisomer 1 (= Example 7-SI-1)
i5 20.1-22.0 min; stereoisomer 2 (= Example 7-SI-2)

Example 8

(RS)-S-(4-{[4-{[(1R,2R)~2-Hydroxy-l-methylpropyl]amino}—5-(trif1uoromethyl)pyrimidin-Z-yl]-
amino}phenyl)-S-methylsulfoximide

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 stereoisomers:



h/bF? 48 15 39 11 70 34 33 34 59 26 106 39 44 23 89 271 OVCAR-8 12

- 14 BHC103021 Foreign text -26-
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
femperature: room temperature _
retention time: 5.1-5.8 min; stereoisomer 1 (= Example 8-SI-1)

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

10  Example 9

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

NH
W

o
HN

A,

|

= OH

N
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-SI-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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(519), 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 pM) in assay buffer [50 mM
Tris/HC1 pH8.0, 10 mM MgCl,, 0.1 mM Na ortho-vanadate, 1.0 mM dithiothreitol, 0.5 nM adenosine
triphosphate (ATP), 10 pg/measuring point histon IIIS, 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 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 ICsp 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
(519), 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 subsfances (0 uM, and within the range 0.01 - 100 pM) in assay buffer [50 mM
Tris/HCI pH-S.O, 10 mM MgCly, 0.1 mM Na ortho-vanadate, 1.0 mM dithiothreitol, 0.5 uM adenosine
triphosphate (ATP), 10 ug/measuring point histon IS, 0.2 uCi/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

T

scintillator strips (MeltiLex ™ A, from Wallac) and stoved for 1 hour at 90°C. The amount of
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incorporated *’P (substrate phosphorylation) was determined by scintillation measurement in a
gamma-tadiation measuring instrument (Wallac). The measured data were standardized to 0%
inhibition (enzyme reaction without inhibitor) and 100% inhibition (all assay components except
enzyme). The ICs; 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 (Sf?). Poly-(GludTyr), used as kinase substrate, was purchased from Sigma.

VEGF 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 pM, and within the range 0.001 - 30 uM) in
30 pl assay buffer [40 mM Tris/HCI pH5.5, 10 mM MgCl,, 1 mM MnCl,, 3 1M Na ortho-vanadate,
1.0 mM dithiothreitol, 8 uM adenosine triphosphate (ATP), 0.96 pg/measuring point poly-(GludTyr),
0.2 pCi/measuring point **P-gamma ATP, 1.4% 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
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
seintillator 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 ICsy 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 calf 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 pl), to which the test
substances had been added at various concentrations (0 pM, and in the range 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 the test substances. Cellular proliferation was determined by staining the cells with crystal
violet: the cells were fixed by adding 20 pl/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 ul/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 pul/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 pM)
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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The substances were examined in the following cell lines which, in an exemplary manner, represent

the stated indications:

Tab.1
Tumor indication Cell line
SK-BR-3
estrogen receptor-negative manmuna carcinoma MDA-MB 231
MDA-MB 453
estrogen receptor-positive mamma carcinoma MCE7
ovarial carcinoma OVCAR-8
NCI-ADR-Res
A2780
A2780-Cis
colon/rectum carcinoma HT29
Caco-2
SW480
HCT116
prostate carcinoma DU145
PC3
. i NCI-H460
non-small-cell bronchial carcinoma A549
HI1975
small-cell bronchial carcinoma NCI-HG69
kidney carcinoma Caki2
786-0
pancreas carcinoma MIA PaCa-2
cervix carcinoma HeLa
HelLa-MaTu
Hela-MaTu-ADR
skin: epidermis A431
skin: melanoma A375
leukemia MOLM-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-SI-2. Tumor growth inhibition in percent (TGI) was either
calculated at at the end of the studies from the tumor weights (TGly) using the formula

100 x [1 - (tumor 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 arcas (TGly4) 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 to
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 coinpound 2-51-2 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 mammia carcinoma MDA-MB 231

ovarial carcinoma A2780Cis

colon/rectum carcinoma HCT116

small-cell bronchial carcinoma NCI-H69
NCI-H146
NCI-H526
NCI-H82

cervix carcinoma HeLa-MaTu
HelLa-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, ICsq [nM]

1-81-1 9 7 114

1-SI-2 7 9 163

2-SI-1 5 6 84

2-SI-2 4 5 281

3 13 10

4-SI-1 6 6 46

4-S1-2

5-SI-1 25 8 70

5-SI-2 9 8 82

6-SI-1 10 5 73

6-S1-2 5 5 71

7-SI-1 24 4 143

7-SI1-2 7 5 136
18-SI-1 11 6 116

8-SI-2 3 4 81

9-S1-1 4 5 158

9-S1-2 17 3 154
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10.7 Results of the proliferation assay
Tab.4
1C50 [nM]

Ex. 1 2 3| 4 5 6 7 8
Celltine | si1 | si-2 [sr1]si2 s-1 [st1]si2|si1|st2|si1 [si2)st1[si2] st | sie
SK-BR-3 13 21 33
MR 18 16
LOAMB 15 16 11
MCF7 48 | 15 |39 | 11|70 | 34 | 33|34 |50 261063942 | 23| a9 | 271
OVCAR-8 12 14
RCTADR- 33 29 37
A2780 3
éizsrao- 1
HT29 29 28 12
Caco2 | 80 | 16 |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
DU45 | 45 | 8 |28 | o | 76 | 31 [107] 26 100197 [152| 42 | 64 | 30 | 32 | 185
PC3 25 27 <10
NCI-H460| 48 | 12 |68 [ 16 [113| 16 | 70 | 33 | 50 [ 24 119 51 | 30 | 28 | 34 | 112
A549 20 23 <10
H1975 11 14 16
NCI-H89 37 37
Caki2 26 24 <10
786-0 20 22 30
WA o 21 19 14
Hela 12 13 33 50 32 33 25
Hela- 13|11 [12{ 8 |70]| 10 |22{10)16{10]|27|10]{14]|10] 20 | o1
Hela-
MaTu- 35 | 8 32| 7 [63f 16 |63|24]|35]| 1811203863024 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 HeLa-MaTu human cervix carcinoma xenograft model

Test System:

Hela-MaTu human cervix carcinoma cells implanted into female NMRI nude mice
Administration form:

oral (stomach tube)

Formulation

2) 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-SI-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/kg (4.5 to 7.5 mg/m”) 2x per day on 2 successive days, followed by 5

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

b) TGlIrw: 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 Hela-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/mt of Example 2-SI-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?), Ix 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) TGIry : 97% at 2.0 mg/kg

b) TGIrw: 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:
5 HCT116 human colorectal tumor cells implanted into female NMRI nude mice.
Administration form:
oral (stomach tube).
Formulation
a) 0.15 mg/ml, 0.20 mg/ml of Example 2-SI-2 in 40% (v/v) PEG 400 in water
10 b) 0.20 mg/ml, 0.25 mg/ml 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 S

15 treatment-free days.

¢) 4.0 to 6.0 mg/kg (12 to 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.
20 b) TGlIpw: 57% at 2.5 mg/kg, signs of tumor regression.

¢) TGIrw: 83% at 5.0 mg/kg.
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10.8.4 Small-cell lung carcinoma model

Study:

Efficacy in the NCI-H69 human small-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/m®), 1x per day.

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

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

b) TGlra: 110% at 2.5 mg/kg
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10.8.5 Small-cell lung carcinoma model

Study:

Efficacy in the NCI-H146 human small-cell ng tumor model.
Test System:

NCI-H146 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) 0.20 mg/ml of Example 2-SL-2 in 40% (v/v) PEG 400 in water
Dosage and treatment protocol:

2) 2.0 mg/kg (6.0 mg/m?), 1x per day.

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

treatment-free days.
Significant results
a) TGlrw: 95% at 2.0 mg/kg.

b) TGIrw: 82% at 2.0 mg/kg
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10. 8. 2 Mul pial togygeh @bedst ant cervi x carci noma nodel Study: Efficacy in
t he HelLa- MaTu- ADR Res. xenograft nodel Test System 5HelLa- MaTu- ADR
mul ti dr ug- Feswiatiet human cervi x carcinoma cells inplanted into
female NVRI nude m ce. Admnistration form oral (stomach tube)-

For mul at i o Gameg/enl e xmyipiel 2-SIE% iR @0Y¥/iv) PIF 4@Xiamvpiee 2-Sl-2 in 40%
(v/v) PEG 400 in water b) 0.20 ng/m, 0.25 ng/nml of Exanple 2-Sl1-2
i n 40%Q v/ PpsapEand geatnrentpitotrcoDosage and treat nent 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) TGlrw: 86% at 1.7 mg/ke.

15
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- g/ kg (6. 0 BHAO00H _dgfengd)text2x per day on-2Z0successive days, foll owed
by 5 15treatnent-free days Significant results a) TATw : 97%at 2.0
ng/ kg b) TA Tw. 90% at 2.5 ng/ kg, signs of tunor regression
BHC103021 Forelgn text- 36 - 10.8.3 Colon carci noma nodel Study:

Ef fi cacy i H0BHeSPreelidung ¢axeinema srodek al xenograft nodel . Test System
5HCT116 hunman_col orectal tunor cells inplanted into femal e NVRI nude
mce. Adni % ation form oral (stomach tube). Formulation a) 0.15
mg/m, 0.20 ng/m of Exa le 2-SI-2 in 40% (v/v) PEG 400 in water 10
b) 0.20 m/ﬁ#ﬁﬁﬂﬁblﬂéh@%ﬁ ofuneR spll-ecluigy tumoi modtd% (v/ v) PEG 400 in
water ¢) 0.40 ng/m, 0.50 ng/m, 0.60 ng/m of Exanple 2-SI-2 in 40%
(v/v) PEG ﬂbﬂﬁﬁﬁwﬂhter Dosage and treatment protocol: a) 1.5 and 2.0
ng/ kg (4.5_and 6.0 n2), |x per day. b) 2.0 and 2.5 ng/kg (6.0 and
7.5 n’g/ Pr2) Ncéﬁ%é#wlaaysn@ﬁ cpll §ye aasicelts inplpated fngd foumie ANNDYI Bide mice.
15treatnment-free days. c) 4.0 to 6.0 ng/kg (12 to 18 no/nR2), |x per
day on 2 su¢ladnisirobonsfeym: fol | owed by 5 treatnent-free days.
Significant results a) TATw : 67%at 2.0 ng/kg. 20b) TA Tw. 57% at
2.5 nyl kg, o8 gtnash beor regression. ¢) TA Tw 83% at 5.0 ng/ kg.

BHC103021_ Foreign text-37- 10.8.4 Small-cell lung carcinoma nodel
© St udy: ~ 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

c) 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-SI-2 in 40% (v/v) PEG 400 in water

Dosage and treatﬁent protocol:

a) 2.0 mg/kg (6.0 mg/m®), 1x per day.

15  b) 2.0 mg/kg (6.0 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) TGlrw : 98% at 2.0 me/ke.
b) TGIrw: 72% at 2.0 mg/ke,
¢) TGIry: 79% at 1.5 mg/kg.

25  d) TGItw: 88% at 1.7 mg/ke,



Efficacy in the NCl-H69 human small-cell lung tunor nodel. Test

- System 5 REICIHB@ IhEowigngerl | -cel | lung tdbor cells inplanted into
femal e NVRI nude mice. Admnistration form oral (stonmach tube).
Forrmul ation a) 0.20 ng/m of Exanple 2-SI-2 in 40% (v/v) PEG 400 in
water 10 b) 0.25 ng/m of Exanple 2-SI-2 in 40% (v/v) PEG 400 in

wat er Dosad@-sé‘rm'eggéé‘t‘:ﬁ@ma%? ocol: a) 2.0 ng/kg (6.0 ny/nR), |x per
day. b) 2.5 /kg (7.5 ng/n2), 2x per day on 2 successive days,

fol | oned b>$t‘gg’freat ment -free days. 15Significant results a) TG TA

(rmeasured on_the day the vehicle group was ended): 99% at 2.0 ng/kg.
b) TG TA: Fiiwsain the ¥DighRg31 BrendsastiunmonaiedDAe)B238- 10. 8. 5

Smal | -cell lung carcinoma nodel Study: Efficacy in the NC -HL46 human
smal | - cel | Tegffystemior nodel . Test System 5 NG H146 human snal |l -cel |
| ung tunor cells inplanted into female NVRI nude mce. Administration

form ofal MI{dRGSH hrmprehreast-aimen pais implantedaintodferdge MyRiinudd migxanpl e
2-Sl-2 in 40% (v/v) PEG 400 in water 10 b) 0.20 ng/m of Exanple
2-81-2 in 4gmipigirytiorfean100 i n water Dosage and treatment protocol :
a) 2.0 ng/kg éG.O ng/ m2), | x per day. b) 2.0 ng/kg (6.0 ng/ nR), 2x
per day on°Rl gipreeksbgle days, followed by 5 treatnent-free days.
15Significant results a) TA-rw. 95%at 2.0 ng/kg. b) TA Tw. 82% at
2.0 my/ kg Fereleop1  Foreign text- 39 - 10.8.6 Small-cell lung
car ci noma nodel

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

¢) 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-SI-2 in 40% (v/v) PEG 400 in water

BDosage 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) TGIrs (measmfed on the day the thicle group was ended): 92% at 2.0 mg/kg.
b) TGIra: 76% at 2.5 mg/kg, |
¢) TGIra: 70% at 1.5 mg/kg.

25 d) TGIrs: 70% at 1.7 mg/kg,



Study: Efficacy in the NCI-H82 human small-cell |ung tunor nodel .

- Test Syst eddHBRNENZI HBerelguan smal | -cel | | uédy-tunor cells inplanted
into female NVRI nude mce. Admnistration form oral (stomach tube).
Forrmul ation a) 0.17 ng/m of Exanple 2-SI-2 in 40% (v/v) PEG 400 in
wat er 10Dosage and treatnment protocol: a) 1.7 ng/kg (5.1 ng/nR), 2x
per day on!88Jvagieksayeinemy modely| | owed by 4 treatnment-free days.
Significant results a) TATw. 86% at 1.7 ng/kg. 15 BHCL03021

For ei gn textud¥p - 10.8.7 Small-cell | ung carci noma nodel Study:
Efficacy in_the NC -H526 human small-cell |ung tunor nodel. Test
System 5 Réicapnpsheidydh Civfumman eedrial fupmgmpdaor cells inplanted into
femal e NVRI. nude mice. Adm nistration form oral (stonmach tube).

For mul ati ofest Systemy 0. 20 ng/ M of Exanple 2-SI-2 in 40% (v/v) PEG 400
in water 10 b) 0.20 ng/m of Exanple 2-SI-2 in 40% (v/v) PEG 400 in
water <€) OfiBcHgtha AR Gisdivpler ogrig] upof modi) 9 [80)Giy cPRGIMBOstant Iwere pvarial

d) 0.17 ny infe a1 N %ﬁ 9 v) PEG 400 in water Dosage
and treat n@rﬂorgélg%@gﬁwg)%%%@ng g%{%&gclehg/ n2), |x per day. 15hb)

2.0 nu/ K9 GQnfhnil@idsorX PEr day on 2 successive days, followed by 5
treatnment-free days. cl)- 1.5 mg/ kg (4.5 ng/nR), 2x per day on 3

successi veogggl,% Liojbgwed by 4 treatnent-free days. d 1.7
ng/ kg (5.1 ng/nP 2x ‘per day on 3 successive days, followed by 4
20t r eat mengfhasuslays. Significant results a) TA Tw : 98% at

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

b) 0.15 mg/mi of Example 2-SI-2 in 40% (v/v) PEG 400 in water
¢) 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) 1.5 mg/kg (4.5 mg/m®), 2x per day on 3 successive days, followed by 4

treatment-free days.

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

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

¢) TGIrw: 92% at 1.7 mg/kg .



b) TA Tw. 72% at 2.0 ny/kg. c) TATw. 79%at 1.5 ng/kg. 25d)

- TA Tw.  88%RBHCID3T2 Ingiokeggn texBHC103021  Foreugn text- 41 - 10. 8.8 Breast
carci noma nodel Study: Efficacy in the MDA-MB231 human breast tunor

nodel MDA- MB231. Test System 5 MDA-MB231 hunan breast tunor cells
inplanted into femal e NVRI nude m ce. Adm nistration form oral

(stomach t uEyesultotlitin tespimsnt study with)thoEzopiagy edmpofindk Shibinendo®Besaics nonfirm the

(. TSy ATl B 5 55

PEG 400 in fvmrérsmaajcelbbrmrrch;@ttmOrsotolﬁxqamureorz -BBstRutinors 4ﬂ%v@m1\n)1mﬁ5(3"he

400,11 5 O3B ST 01015, B S 9B o
days, fél| onedpebyaysint seatahtmes fer day, daiy&mpnémg.trcﬁmﬁjnt Ree drlsig haR)ging¥ithout

per day on C 0 at nent -free days. .
5" 197 gy €3 RAE RS UGo N rigly UEpln iy HER T B 0 o igh respond
by 4 20t rea:bmianuf af algeo dayrsatm&it @Ntsfoseain druge spprd @d for clinicahse] G TA
(measured on the day the vehicle group was ended): 92% at 2.0 ny/kg.
b) TATA 76%at 2.5 ny/kg. c) TATA: 70%at 1.5 ng/kg. 25d)
TG TA: 70% at 1.7 ng/kg. BHCL03021_ Foreign text- 42 - 10.8.9

Ovari al carcinoma nodel Study: Efficacy in the A2780-C s human
ovarial tunor nodel. Test System 5Efficacy in the A2780-Ci s hunan
ovarial tunor nodel A2780-Cis cisplatin-resistant human ovarial tunor
cells inplanted into female NVRI nude mice. Admi nistration form oral
(stomach tube). Fornul ation



10a) 0.20 ng/mM of Exanmple 2-81-2 in 40% (v/v) PEG 400 in water b)

© 0. 15 ng/ M BHCIEepIFerefen8dxt2 in 40% (v/ v} 4®PEG 400 in water c¢) 0.17
ng/ M of Exanple 2-81-2 in 40% (v/v) PEG 400 in water Dosage and
treatment protocol: a) 2.0 ng/kg (6.0 ng/n2), |x per day. 15b) 1.5
ng/ kg (4.5 ng/ n2), 2x per day on 3 successive days, followed by 4
treat ment -§1PE%® days. c¢) 1.7 ng/kg (5.1 ng/nR2), 2x per day on 3
successi ve days, followed by 4 treatnent-free days. Significant
results 20a) T : 9 b G Tw 88%at 1.5 ng/kg .
c) TA Tw. 0192% gl;g?{s%o%gcf%%déﬁ%e%%%%? or’ei gn text-43 - The
results of the treatnent study with the Exenplary conmpound 2-SI-2 in
nonot herapi es confirmthe tunmor growth-inpiRiiting activity of the
exenpl ary conpound in ani mal nodels of hu¥dn cervix tunors,
smal | -cell bronchial tunors, col orecka aiegs, breast tunors and
ovarial tunors. The exenplary conpo hovvs its efficacy in various

adm ni stration protocols incl udi dpiAi stration 5 once per day and
several tines per day, and conprising treatnent-free intervals or
managi ng W thout treatnment-free jf{ervals. Surprisingly, the conpound

i ch Fespond poorfy, if at all, to
roved fgg clinical use.
I e XL. The use of a conpound of the

is effective even in tunor nod
the treatnment of cytostatic drugs
- B11C103021_ Foreign text- 44 -
genral fornula (1) 5 in which Krepresghtgs-0- or -NH, and

Rirepresents a nethyl, ethyl, propyF or isopropyl group, and R2 and
R3i ndependently of one anot her represent hydrogen, a nmethyl or ethyl
group, and 10R4represents a Cl-C6-allcyl group or a C3-C cycl oal kyl
ring, and their physiologically acceptable salts, diastereonmers and

enanti oners forinwhielti ng tunors. The use as clained in
claim1l of a cgppound onq%ggnggaigkq%gigﬁla (I') 15in which
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
10 R* represents a C,-Cg-alkyl group or a C3-C;-cycloalkyl ring,

and their physiologically acceptable salts, diastereomers and enantiomers

for treating tumtors.

2, The use as claimed in claim 1 of a compound of the genral formula (I)
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.



Xrepresents -0- or -NH, and Rirepresents a nethyl group, and

© R2r epr esentBHE BB hybregnoaxp, and R3represéhts hydrogen or a net hyl
group, and 20R4represents a nethyl or ethyl group or represents a
cycl opropyl ring, and their physiologically acceptable salts,

di ast ereoners and enantionmers for treating tunors. BHC103021_

Forei gn text-451h8useplie yse ;{)fb R2 q 1 | T oxy)-
R5) - S- cycl opr opy{rsSsid 42001 R: z &% R

(5 (%I‘If| uor omret hyﬁrlgcal%?pg f( Iﬁi @ _?1 r%y|§/ Fgﬁl;'!}gr(npgé ¥
(RS)-S-(4-114-{[( F&rlﬂmro@ethaﬂmmn-zﬁﬁmyb}@mqp@sqlfmxymda (trifluoromnet

hyl di n- 52 t xmde o -
( )ésg p)ér i T ; '[ 2 i [ h@@ %@ y§ro%2 t1 %ﬁl @H}Lr%@)/ ]]o 0&} (trifluoromethyl)pyrimidi
-5-(tri I uor omet h?,f lnwi‘nﬂwmﬁﬂgqutwlmiﬁomhMaenyl) S- met hyl sul f oxi mi de

S (e 1T vor omet BT ST R S e DA b S e oo i

(RS) - S-cycl opr opy2~yl$m(1do}p{16n[yk}-8-methylsulf_ox1m1de

S Eﬁfé%tyhi%%yg%”?oia?%n&%@‘l“—ﬁa#i‘@kﬂﬁL—a—‘@wf»;ys:mnreﬂ}xspmpa@am@o}-

it D oy B e asagy, i o) -5
ri -

(R5) - SUM hyl - (4@{?5( Cfftpﬁspybg Ff{/ﬁ‘*é%;’)?s-g-hzdlawfbilmﬁewymﬂam%} 5-

(trifluoronet hyppy(’mm@(brﬂeth@pﬂlﬂlﬂm mﬂjaﬂﬂﬁwrbﬁéﬂl yE ook mige ‘o

(RS)-S-(4-{[4 {[( roxy- 1- net hyl propyl ] am no}-5-(trifluoro

2
met hyl ) pyri mhdhnz‘u%h*a‘?ﬁ’la% %%‘g]yh 20 %;r?xdﬁyqysl?mf pq@mdbm@m} -%RS) - S- (4-

4- WR)-2 r ro am no
(L (tri N o orat ﬁwﬁﬁfen{yﬁﬁﬁ 2By|£§m nol pheny1) - S- met hyl sul f oxi mi de
and their physi ol’ogiirqlpheagbwhosbide salts, diastereonmers and |
T any or ol ai e Cope AR e ﬁ%dmn%“%&@%naﬁﬁ{&??ﬁ& Wsting ©
turmr>s/ 5. The usétféfélotﬁl@ﬂn‘ﬁpbﬂlrmdmﬂy of claims 1 to 3 for trealtl ng
b t .carci nomas,,. S, kidney carcinonmas, malignant
rT:EF:rS]OH’B.S and ot f}zeBFljdi )| F‘?“'%le ﬁg)h&?déanal | -cell bronchial carcinonas,
non-smal | -cel | br@ﬁ'g}r&(‘&l{[ﬁleﬁﬂdlmmﬂmsdro&mmreéiytpadpyqaﬁmbpﬂmﬂﬁuor@maﬂhy@éyrimidin-

i i i i kem as or
car ci nomas, - cer Vi, Gakehonns o RUORLALEmEAr ¢! nomas, | euke
| ynphomas.
20

- (RS)-5-(4-{[4-{[(1R)-2-hydroxy-1,2-dimethylpropyl]amino} -5 ~(trifluoromethy!)pyrimidin-
2-yl]amino}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 catcinomas, 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.



BHC103021_ Foreign text- 46 - 6.The use as clained in claim5 for

“ treating briEHSH3@dr ¢or@mst ovarial carcid6éras, col orectal

carci nomas, snall-cell bronchial carcinomas or cervix carcinonas.

57. The use of (RS)-S-(4-{[4- {R 1/ 2, 2R)-2- hydroxy-1-net hyl propyl ] oxyl
-5-(trifluoronethyl)pyrimdin2-yl]am nol phenyl)-S-nethyl sul foxi m de
and its physi ol d§F & 4 glagreddpelaisn 2fos seating di ast er eomers and
enantioners for I | = I g i N S, . .
col orect al carc&%%%%%%ﬁgﬁ%’F%%%{#Q%%%%%%%gﬁkgg%%%H%ﬁ%g%%¥6%g§§§9nmcmmnmn%
carci nomas and &F SprEcpneEsE st ant ovarial carci nomas. 8. A conpound

of the general fornmula (D 15 in which Xrepresents -0- or -NH, and
121represents a nethyl, ethyl, propyl or isopropyl group, and R2 and
R3i ndepgndent | y 19f .Qng anot her represent hydrogen, a nmethyl or ethyl
group, and 20R4represents a Cl-05-al kyl group or a C3-Cr7-cycl oali cyl
ring, and their (PHyskall4di( alR)R-aeoeptlabdteylsaptioxy di-astlesens®yFHyantdin-

enantioners for .t t] t rs .
9.(RS)-S—(4-{[4?ﬂ?@%§?%%fga?$§§@g§wﬁpyﬁgfhyIpropyl]oxy}-5-(trif|uorom
et hyl ) pyri mi di na@its physiologically acydpjablisaies} fibestydnerSmaehinribmelsfrertemiiste

and its physiol ogi.cally .acceptabl e.salts,, di astereoners 25and
enant i Or’rgrg f or llgllitgigl{g#%agf?rg ﬁ%lyg(.carcmomas, colorectal carcinomas, small-cell bronchial carcinomas,

10 breast carcinomas and cisplatin-resistant ovarial carcinomas.

8. A compound of the general formula (I)

w SN R 0
= i _OH
x’/\}<’
R2~‘ 3
F7|>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 C5-Cy-cycloalkyl ring,

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

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

25 and enantiomers for treating tumors.



