SULFOXI DE DERI VATl VES FOR THE TREATMENT OF TUMOURS BACKGROUND OF THE
| NVENTI ON The invention was based on the object of finding novel
compoundsv@aviing49syal uabl e properties, in particular thogeamhbfosan
be used for the prepara- tion of medicanents. The present invention
relates to conpounds and to the use of conpounds for the treatment of
di seases which are acconpanied by an increase in the
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invention relates to conpounds which preferably inhibit one or nore
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conpl aints, such as angi ogenesi s, cancer _ _

anf pr opagatvabmblaptapartss iepasiciarthobamwhitis eas e useldopi3repara-
neovascul ariisati.on and di abetic retinopathy, inflammatory diseases,
arthritis, ﬁ'&{}r%c-m ﬁéﬁ'gﬁ'g?ati on, restenosis, wound healing or
transplant rejection. In particu- lar, the conpounds according to the
invention are suitable for the therapy or prophylaxis of cancer
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2002, J. Bi ¥hiclceemprise/tiesErdompaged89436 and Unezu- Gozo et al . 2002,

J. Biol. Chem, Vol. 158, page 227) LPAis an 30 intercellular |ipid
medi ator which influences a nultiplicity of biological and
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contraction, thronmbocyte aggregation and apoptosis gyi e 2003
Prog. Li pi d'"Rt ongyor pore/e0zyaEspTicEPeguletcand’st modulate the lysophos-

15 phatidic acid (LPA) level, to compositions which comprise these com-
pounds, and to processes for the use thereof for the treatment of diseases
and complaints, such as angiogenesis, cancer, tumour formation, growth
and propagation, arteriosclerosis, ocular diseases, choroidal neovasculari-
sation and diabetic retinopathy, inflammatory diseases, arthritis, neuro-

20 degeneration, restenosis, wound healing or transplant rejection. In particu-

lar, the compounds according to the invention are suitable for the therapy or

prophylaxis of cancer diseases.

Autotaxin (ATX) is an enzyme which is responsible for the increase in the

25 lysophosphatidic acid level in ascites and plasma {(Xu et al. 1995, Clinical
Cancer Research Vol. 1, page 1223 and Xu et al. 1995, Biochem. J. Vol-
309, page 933). ATX converts lysophatidylcholine (LPC) into lysophosphati-
dic acid (Tokumura et al. 2002, J. Biol. Chem., Vol 277, page 39436 and
Umezu-Gozo et al. 2002, J. Biol. Chem., Vol. 158 page 227) LPA is an

30 intercellular lipid mediator which influences a multiplicity of biological and
biochemical processes, such as, for example, smooth muscle contraction,
thrombocyte aggregation and apoptosis (Tigyi et al. 2003 Prog. Lipid Res.



2 Vol 42, page. 498 and MIls et al. 2003 Nat. Rev. Cancer Vol. 3,
page 582 and Lynch et al. 2001 Frost. Lipid Med. Vol .64, page 33). In
addi ti on,WoPW10a#7pe found in increased concentrations ipgTat@§HH03
ascites fluid fromovarian cancer patleats inthe early and late
phase. [PA plays a role there 5in tunmour cell proliferation and

i nvasi on thereof into neighbouring tissue, which can result in
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into neighbouring tissue, which can result in nmetastasisation (

al. 2000, Oncogene, Vol. 19 page 241). In addition, autotaxin
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biOOOd ves: Cancer Vol. 3, page 582 and Goto et al. 2004 J. Cell. Biochem. Vol. 92,

- page 1115) since it is expressed to an increased extent in tumours and

- causes tumour cell proliferation and invasion thereof into neighbouring tis-
sue, which can result in metastasisation (Nam et al. 2000, Oncogene, Vol.
19 page 241). In addition, autotaxin together with other angiogenetic factors

25 causes blood vessel formation in the course of angiogenesis (Nam et al.

2001, Cancer Res. Vol. 61 page. 6938). Angiogenesis is an important proc-
ess in tumour growth, which ensures supply of the tumour with nutrients.
For this reason, inhibition of angiogenesis is an important starting point in
cancer and tumour therapy, in which the aim is to starve the tumour (Folk-

30 man, 2007, Nature Reviews Drug Discovery Vol. 6, page 273-2886).



sels, so-called high endothelial venules (HEV). Autotaxin is involved
in this process. HEV cells secrete autotaxin into the bl oodstream

Thi s bi nd¥0EY 1744881 s and converts LPC into LPA on the $ariEre10/005641
thereof LPA in turn binds to specific rgceptors on the surface of the
T cells and increases their ability to 10mgrate into | ynph nodes.
Treatnment of T cells wth an autotaxin nutant which is enzymatically
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and PC-1 innédés.obl ast-1i ke synovi ocytes of patients with rheumatoid
arthritis ( } adin Exg’@! mmupol ., 2001. 123(1): p. 147-54.) of
arthritis pat['Bga8 indpmmatione Trellgicgnaals @ migrate injelotier bady tissseuand
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tissue during an inflammation. Increased autotaxin production is indeed also
25 evident in humans both in inflamed intestinal tissue in the case of chronic
inflammatory intestinal diseases (Wu, F., et al., Genome-wide gene expres-
sion differences in Crohn’s disease and ulcerative colitis from endoscopic
pinch biopsies: insights into distinctive pathogenesis. Inflamm Bowel Dis,
2007.13(7): p. 807-21) and also in affected joints (Nochi, H., et al., Stimula-
30 tory role of lysophosphatidic acid in cyclooxygenase-2 induction by synovial

fluid of patients with rheumatoid arthritis in fibroblast-like synovial cells.



15i nvention preferably exhibit and cause an inhibiting effect, which
is usually docunented by IC50 values in a suitable range, preferably
in the mWY éHd427¢ ange and nore preferably in the nanoPaiT&P20m00s641
In general, all solid and non-solid tumurs can be treated with the
corn- 20pounds of the fornulae la to Im such as, for exanple,
nonocytic | eukae- ma, brain, urogenital, |ynphatic system stomach,
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t he conmpound cqr,di to the ipvention are relevant for various
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shown that the conpounds according to the i nvention havé a
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are of interest for experinmental investigations, where they provide a
nodel for tBTPEANSEND. bF assaysmithigityeaadbe compounds according to the

15 invention preferably exhibit and cause an inhibiting effect, which is usually
documented by ICg values in a suitable range, preferably in the micromolar

range and more preferably in the nanomolar range.

In general, all solid and non-solid tumours can be treated with the com-

20 pounds of the formulae la to Im, such as, for example, monocytic leukae-

. mia, brain, urogenital, lymphatic system, stomach, laryngeal and lung carci-

- noma, including lung adenocarcinoma and small-cell lung carcinoma. Fur-
ther examples include prostate, pancreatic and breast carcinoma.

25 As discussed herein, effects of the compound according to the invention

are relevant for various diseases. Accordingly, the compounds according to
the invention are useful in the prophylaxis and/or treatment of diseases
which are influenced by inhibition of one or more nucleotides pyrophospha-

tases and/or phosphodiesterases, in particular autotaxin.
30



The sensitivity of a certain cell to treat nment with the conpounds
according 20to the invention can be determ ned by testing in vitro.
Ty,pi cal | WO 20164044568 e of the cell is conbi ned with a compourEb2010/005641
according to the invention at various cgncentrations for a time which
is sufficient to enable the active agenfs to induce cell death or to
inhibit mgrati on usual | y between approxi mately one hour and one

k. For t ' |l s froma biopsy sa 25pl e
can be used e eseOb kbl B HEIF R I iR xR Eo 1a%e L rnen
count ed. meemm aeamees;a@km@@hamroﬁe@bgn@m@@bﬁveﬁc&m’s@@ﬁa@ad1§r°ed
t he SpECIfI? di sease, the patient status, etc. Typical
t her apeut i ¢ T§G4@eNEaggor P&Qma%ﬁgtf@e?%@ld}sqaseﬁ@d@d@ thaelsartdev@nmd

[ I iLity of th
St ent l's Rt BdbbRibg e hlemth of Weklddrforl bhE nbabaBhy i,
cobsi der abl ageeblfortther&eh&sentamd/bedrop‘mh@(@mie%a?@ diseasks, ﬁud aRbadt
a 50% reduction.in burden, and can be continued until
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described in W20090468 erocy

descri bed i nee®ddGO2bEsE3EIMINMDr21002030422, EP 1002535, WD 9818793, EP
385848, FR 2637286, WO 2005097782, EP 709384, EP 396282, EP 49203.
SUMVARY COF THE | NVENTI ON The invention relates to the conpounds of

the formul ag dah @ sh&lvn that the compounds according to the invention have an

advantageous action in a xenotransplant tumour model.

The host or patient can belong to any mammalian species, for example a
primate species, in particular humans; rodents, including mice, rats and

15 hamsters; rabbits; horses, cattle, dogs, cats, etc. Animal models are of
interest for experimental investigations, where they provide a mode! for the

treatment of a human disease.

The sensitivity of a certain cell to treatrent with the compounds according
20 to the invention can be determined by testing in vitro. Typically, a culture of
the cell is combined with a compound according to the invention at various
concentrations for a time which is sufficient to enable the active agents fo
induce cell death or to inhibit migration, usually between approximately one
hour and one week. For testing in vitro, cultivated cells from a biopsy sam-
25 ple can be used. The viable cells remaining after the treatment are then

counted.

The dose varies depending on the specific compound used, the specific

disease, the patient status, etc. Typically, a therapeutic dose is sufficient

considerably to reduce the undesired cell population in the target tissue,
30 while the viability of the patient is maintained. The treatment is generally

continued until a considerable reduction has occurred, for example at least
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about a 50% reduction in the cell burden, and can be continued until

essentially no undesired cells can be detected in the body.

PRIOR ART
5
Other sulfoxides which are capable of the inhibition of autotaxin are
described in W0O2009046841.
Other heterocyclic derivatives are described in WO 2002085352,
WO 2002030422, EP 1002535, WO 9818793, EP 385848, FR 2637286,
10 WO 2005097782, EP 709384, EP 396282, EP 49203.
SUMMARY OF THE INVENTION
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0 0 FF1, 0 O The invention also relates to the optically
active forns (stereoisoners), the enantioners and tautoners as
descri bedVBeVidi¥4¥he racemates, the dia- 5stereomers anddimErealtosedi
hydrates and sol vates of these conpounds. Sol -
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vates of the conpounds are taken to nean adductions of inert solvent
nol ecul es onto the conpounds which formow ng to their nutual
attracti VEOR@I®&9780| vates are, for exanple, nono- or diraydirad ®oosssl
al cohol ates. 10The sul f oxi des can al so Qe depicted as dipol ar
resonance fornmul ae. The sulfur arises therefromas centre of
chirality, and enantioners are thus present: t aut oner s:

Phar maceutically usabl e derivatives arg taken to nean, for exanple,
the salts of the conpounds according tjp the invention and al so
so-cal led prag g g atives are aken to nean

mpounds. Pr ug-der i
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are rapidly cHeaved i n fhe organi to formth fective conpounds
according to the i nvent flon. These al so i ncl ude i odegr adabl e pol yner
derivatives of the conpdunds according to the i@Megntion, as

descri bed, for exanple, in Int. J. Pharm 115, 61-67 (1é@5). The
expression "effective anount” denotes the anount of a nedi canent or
of a pharmaceutical active conmpound which causes in a tissue, system
ani mal or human a biological or nedic response which is sought or

desired, for by a researcgher [pr physician. 20ln addition
peuticallé/gﬁTN ti ansy denot es an anount
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11 The expression "therapeutically effective amunt” al so enconpasses
t he amounts which are effective for increasing normal physiol ogical
functi onWO 2011044978 i nyention al so relates to the use ofPCABERE@E56H
t he conpounds accord5ing to the inventiegn, for exanple m xtures of
two di astereoners, for exam ple in the ratio 1:1, 1:2, 1:3, 1:4,

1:5, 1:10, 1:100 or 1:1000. These are particularly preferably

m xtures of stereoisoneric conpounds. (Jhe conpounds of the fornula |a
to I'mand als%£the starting naterlalszgr 10t he preparation thereof
are, in addity epar ed by MT~pe e, .[As described in

t he IlteratdYe (f xanpl e in the tan rd such as

Houben- Wyl , Me ~ \ggbin Chem e ods of Organic
Cheni stry], Gkbrg- Thle -Vbr ag, Stuttgart), toyBe precise under
reaction conditions whigh are known and suitgbl ¢ for the said
reactions. Use can 15al so be nmade here of var ? known per se which
are not nmentioned here in greater detail. |f desited,Ithe starting
materials can also be formed in situ, so that they are not isol ated
fromthe reaction mxture, but instead are i mredi ately con- 20verted
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acet - 30 am de, di met hyl acet am de or di net hyl f ormam de (DWF);
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acid or acebiifurasids tAbifRrk QBRYNILSof chirality, and enantiomers are thus pre-
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17 such as nitronethane or nitrobenzene; esters, such as ethyl
acetate, or mxtures of the said solvents. Particular preference is
given toVee1yA#4O78 | e, di chl oronet hane and/ or DVF. 5 Th&CI&iPA010/005641
conpounds according to the invention cap be used in their final
non-salt form On the other hand, the present invention also
enconpasses the use of these conmpounds in the formof their
pharmaceuti calthy acceptable salts, which n be derived fromvarious

organi ¢ and i mar gami.c aci ds and bases by dures known in the art.
Iytable 10sal t for ms,,0f “Spnpounds la to I'm
)
0

Phar maceut i

are for the nRost prepared By con- (" wen f the
conpound of tRe f Fagta™to-T i comt-ans N ¢ Xy one of
its suitable salts can bBe forned by reacting the conpound with a

sui tabl e base to give t®e correspondi ng base-additi &h salt. Such
bases are, for exanple, alkali netal hydroxides, including potassium
15hydr oxi de, sodi um hydroxi de and |ithium hydroxi de; al kaline-earth
nmet al hydroxigfs, uch as barium hydroxi dg,and cal ci um hydr oxi de;

al kali metal ~ [ , for exanple pota i Roxi de and sodi um

pr opoxi de; ﬁﬁd Va or gani ¢ Rhases, quh agl er i di ne,

di et hanol am ni—and E I gm

conpounds la to Imare ﬁikemﬁse 20inc|udedi In the gase of certain
conpounds of the formul@ la to Im acid- addition sats can be forned
by treating these conpounds w th pharnmaceutically acceptable organic
and inorganic acids, for exanple hydrogen hal i des, such as hydrogen

d b i de h [ th ' | i d
ch o . I RAe N 5Bl SRS e iso B0 e B e
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£
Sy,

The expression “effective amount” denotes the amount of a medicament or
of a pharmaceutical active compound which causes in a tissue, system,
animal or human a biological or medical response which is sought or
desired, for example, by a researcher or physician.

20 In addition, the expression “therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side effects or also the reduction in

25 the advance of a disease, complaint or disorder.



S5hexanoat e, hi ppurate, hydrochloride, hydrobromni de, hydroiodide, 2-
hydr oxye%v(?nesul fonate, iodide, isethionate, isobutyrate, |actate,

| act obi ol &' VHP2t e, nml eate, malonate, mandel ate, net ZEREFRNAOR641
nmet hanesul f onat e, nethyl benzoat e, nonohydr ogenphosphat e,
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pal nobate, pectinate, persul- 10fate, phenyl acetate,
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does not represent a restriction. ~ Furthernore, base Eg%ts of the
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I d I i whi ch
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derived from phar maceuti ca dcce n-toxi ¢ bases

i ncl ude sal ffhese aue ipriqularbepeiciably @mbduteerdfistsieordnmete capstindg!t ed
am nes, also including naturally occurring substituted am nes, cyclic
am nes, and basic ion exchanger resins, for exanple arginine,
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megl um ne, Nnethyl - D- gl ucam ne, norphol i ne, piperazine
pol yani ne r ESeRYStngr Geared, higroeivestag, ﬁhlﬂtgart)ntmbe premm hadeJII mrictien
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i nvention which contain basic nitrogen-containing groups can

quat er ni sedn@eatErafdal.s such as (G -C4)al kyl halides, for exanple
met hyl, ethyl, isopropyl and tert-butyl chloride, bronlde and i odi de;
di (G -C4)a|ky| sul fates, for exanple dinethyl, diethyl and di anyl
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Examples of suitabie inert solvents are hydrocarbons, such as hexane,

petroleum ether, benzene, toluene or xylene; chiorinated hydrocarbons,

such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-

25 form or dichloromethane; alcohols, such as methanol, ethanol, isopropanol,
n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethyl-
ene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl ether
(diglyme); ketones, such as acetone or butanone; amides, such as acet-

30 amide, dimethylacetamide or dimethylformamide (DMF); nitriles, such as

acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSOY; carbon disul-

fide; carboxylic acids, such as formic acid or acetic acid; nitro compounds,



10 The above-nentioned pharmaceutical salts which are preferred

I ncl ude g&e%gate trifluoroacetate, besylate, citrate, funarate,
gl.uconat &'° HPI& i nat e, hi ppurate, hydrochl oride, hydP&BESFRYIGE0S641
i set hi onate, mandel ate, nmeglumne, nitrgte, ol eate, phosphonate,

pi val ate, sodi um phosphate, stea- 15rate, sulfate, sulfosalicylate,
tartrate, thiomal ate, tosylate and tronmeth- amne, but this is not

i nt ended t o suepraeEibmMRLRTS 6 BitroBBnzdME %éd- 3GeH b %&ﬁ%b&ﬁattﬁ,forb%i c
conpounds of the fornmulae la to | mare prepared by bringing the free

base form i MISWeHPhHe sRifISOlVests.fi ci ent 20 anount of the desired i
i d, | i on .of ti.onal T
free poae” o Rerficflar OFABEN0E ihvElo S elonifid g EMEAAR: AFRMI e "

with a base and isolating the free base in a conventional manner. The
free base fcifil?ms differ in a certain respect fromthe correspondi ng
t

saPt forns t'RErRY CRMPPUNES Beserding tethednveptinssambepisegdn theis fingluch
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Cvention- _Ronit fonp e RAhYERAR, he bren IR ehPSopasses o

free base fthersse bétremsie. colapommis iorthd fotrhef s pReetddet@ichly accept-

acceptabl e base-addi tign salts of the conpounds of the formulae la to
Imare forn@g%?a[%'??é\' E%Lﬁ%}ﬁfﬁ@é?r%aﬁﬂ%%@rgﬁm%andﬂmraaamaamﬂs

al kal i ne- eaphf HRE3!bY NHCOAHRRIIG MH R8Re ﬂ@h%ﬁﬁ%ﬂeﬂﬁ@bsac%ééta%? ' um
pot assi um magnesi um'and cal cium Preferred organic amnes are
NI® - di benzgalkforpmeobiticamimpourtds lartognoam foe thee st part prepared by con-

R A e
i nvention apexyRfreNE &b Qﬁ/ité)\tétiﬁligwjéé‘gaw%aﬁrb%efoﬁﬁbg bfy%gbfrl]@ &gfrra act

with a sufficient anmount of esired base, causrng t I on
of the sal t PPUNG Vibra suitalde dasedn give themmrfaspendirigdbasenaddition sal.

corati ng. ¢ Ruth BasBdarg oh &Rk, clkelunalel piRuiEs e 468 PRSI By me
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sol ubi | i ty hydroxides, such as barium Igyglroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperiding, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds la to Im are likewise

20 included. In the case of certain compounds of the formula fa to Im, acid-

addition salts can be formed by treating these compounds with pharma-

ceutically acceptable organic and inorganic acids, for éxample hydrogen

halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,

other mineral acids and corresponding salts thereof, such as sulfate, nitrate

25 or phosphate and the like, and alkyl- and monoarylsulfonates, such as
ethanesulfonate, toluenesulfonate and benzenesulfonate, and other orga-
nic acids and corresponding salts thereof, such as acetate, trifluoroacetate,
tartrate, maleate, succinate, citrate, benzoate, salicylate, ascorbate and the
like. Accordingly, pharmaceuticaily acceptable acid-addition salts of the

30 compounds of the formula | include the following: acetate, adipate, alginate,

arginate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate, bisul-

fite, bromide, butyrate, camphorate, camphorsulfonate, caprylate, chloride,



in pol ar solvents; for the purposes of the invention, however, the
salts otherw se correspond to the respective free aC|d forns thereof
|f. a conP¥RAAY14¢4¥3% di ng to the invention contains nore tACAVERING/ 956D
15whi ch is capable of form ng pharmaceutj cally acceptable salts of
this type, the invention also enconpasses multiple salts. Typical
multiple salt fornms include, for exanple, bitartrate, diacetate,

di fumarate, Qidrepbaroe, cﬂb@gﬁ?@gbﬁ ar@p?@ﬂ?HQ?eaB%n&é’di%Y%@ﬁ%r ”gﬁg

but this is not Inten to r ricti
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L t tion is taken
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forminparts inproved 25phar macoki netic propérties on t
coRpound comsxpagalg hippunatef he@rdcbfcmd@t hydin@ba@rhldee hgdrm@dudd By any

h f earli.er
ohar maceut | CYPTYSEUA IR A8, RS RitbicTole SehiEtedRgisimdagian al so
provi de t hi &l@ﬁtevmammé[&té%amté'rhﬁﬁdélbf@ n‘(\%t‘raphés bl 8flthane-

pharnacoklnetlc property which it did not have earl|er 'and can even
30have a po$itiPiels; Aisthvheezeater menphydiegeodhosptiats, bmaphtha}am-l ve

conmpound w e t o efflc n t bod

The i vent | o0 Purenarolfatt Bt SREHL bl i el nactnag. bertdast
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{Iacuna] an? st er eoi soners thereof, including mxtures thereof in all
ratios, and@gPéals @@B@W@ﬁsﬁr&ﬁdﬁéﬁicédpuvants 5 Phar maceuti cal
formul ations can be administered in the form of dosage units which
conprise a predeterm ned anount of active conmpound per dosage unit.

Such a uni t Fogheroore, ﬂh@ba%@&a&%@ﬁﬁeﬁcorﬁp&um h@cdrdmtg ’rﬁrtﬁéfﬁﬁ\%ﬂt%nl ny
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15 magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metatl salts sodium
and potassium, and the alkaline-earth matal salts calcium and magnesium.
Salts of the compounds la to im which are derived from pharmaceutically

20 acceptable organic non-toxic bases include salts of primary, secondary and

tertiary amines, substituted amines, also including naturally oceurring sub-

stituted amines, cyclic amines, and basic ion exchanger resins, for example

arginine, betaine, caffeine, chioroprocaine, choline, N,N'-dibenzylethylene-

diamine (benzathine), dicyclohexylamine, diethanolamine, diethylamine,

25 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylene-
diamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, isopropylamine, lidocaine, lysine, meglumine, N-
methyl-D-glucamine, morpholine, piperazine, piperidine, polyamine resins,
procaine, purines, theobromine, triethanolamine, triethylamine, trimethyl-

30 amine, tripropylamine and tris(hydroxymethyl)methylamine (tromethamine)

but this is not intended to represent a restriction.



10according to the invention, depending on the condition treated, the
met hod of adm nistration and the age, weight and condition of the
patient, vob2@hasseceut i cal fornul ati ons can be adm ni st @¢ggdiphiolobss4
form of dosage units which conprise a phedeternined anount of active
conpound per dosage unit. Preferred dosage unit formnul ations are

t hose which conprise a daily 15dose or part-dose, as indicated above,

i i her.eof .of an act | d. ,
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20Phar maceutical formul ations can be adapted for adm ni tion via
any desi r ed fu@Xapple methwb@thylosoprapypaad ibsrt-busitl chlamiceytrovgidewarchl  or
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for exanpl ebleepspbesdoactating o, theduwentd® ¢ier e BFedrad Wsf% such

sol utions or_suspensi ons in aqueous or non-aqueous |iquids; edible
foans or fodM'foods; or oil-in-water |iquid enulsions or water-in-oil
| 4gui d enul sions. 17 Thus, for exanple, in the case of oral
@dmnistration in the formof a tablet or capsule, the

acti ve- i ngr étieeaitoveanpotiemed pharnbecatichi seitd which 228 pesfatrednasiubiexi c

and pharnaceutj cally acce ble ipert excipient, such as, for
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wi th a pharmaceutical excCipient co nut ed r nmanner, such
as, for exafsiglumine, aliiaieeoleateh phypdphoraiespivhiads, sddiumermsphate, sted-ch
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G idants and lubricants, such as, for exanple, y di sperse
silicic acid, talc, magnesium stearate, calcium stearate or

it ur o bef o SeRged o 351t ok Ba s ihetiicR: oicbs amulgs R laiareser
prepared by bringing the free base forrn into contact with a sufficient

20 amount of the desired acid, causing the formation of the salt in a conven-
tional manner. The free base can be regenerated by bringing the salf form
into contact with a base and isolating the free base in a conventional man-
ner. The free base forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
25 bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formulae la to Im are formed with metals or amines, such
30 as alkali metals and alkaline-earth metals or organic amines. Preferred

metals are sodium, potassium, magnesium and calcium. Preferred organic



such as, for exanple, agar-agar, calcium carbonate or sodium
carbonate, may |ikew se be added in order to inprove the availability
of. t he mddpeumemO7fafter the capsul e has been taken. 20| pcadgbbiomoseak f
desired or necessary, suitable bi nders,1 ubricants and di sinte-
grants as well as dyes can |ikew se be 1'ncorporated into the m xture.
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starch paste, acadia nucilage or solutions of cellulose or polyner
materials and pressing it through a sieve. As an alternative to
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can | i kew s®meoidttiean also provide this active compound for the first time with a
desired pharmacokinetic property which it did not have earlier and can even

30 have a positive influence on the pharmacodynamics of this active

compound with respect to its therapeutic efficacy in the body.



19 The dosage unit fornulations for oral adninistration can, if
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a,t% evi ng caotordifgeid thelimasreionf dépé‘lﬁb@iﬂgdaﬂﬁhbbcud;r@?tiicgﬂgﬁsa, 1 mkhifdd ©
Bol yor Fﬁl)é'sSﬁéé%w?rﬁéq‘?%‘tﬁéiéacﬁiﬁe”gw,%epYaééé%awém{u@ paient, or phar-
i mhi pat hi ¢ bl ock ,copo rs o

b 3T BSUEERTHEEPY) AN S o s

2)(:(1{11emj§jrazrvgmm?aﬁ?gs?dvrﬂr?ﬁet?ﬁﬁegao e ibgerm' S g?%he&?%ﬁ%?eﬁs.a%ehus,
: ””f—ﬁ%re %ff?ﬁ?/é%manﬁgor@aﬂa' Sare hepaaviich RopEselaadaity by

for exanpl e;

: H . bed i ) . _ _.
Roscar ch. - 3(a3° SERERTERERS ndpRERTRYe, B HoisBRl MBI E i Soawof o
t opi cal adnphasactivéd oompannber fithemt@tedhasnadaiticaMosmulitioABRT this

i i owders, solutions, pastes, gels, sprays,
nggggf;ogffyglﬁfcgnog bréapareg using a process Whlgh is gener%lly knowg in ¥he

pharmaceutical art.

20 Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or infradermal) methods. Such formulations can be prepared using all proc-
25 esses known in the pharmaceutical art by, for example, combining the

active compound with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be admin-

istered as separate units, such as, for example, capsules or tablets; pow-
30 ders or granules; solutions or suspensions in aqueous or non-agueous

liquids; edible foams or foam foods; or oil-in-water liguid emulsions or

water-in-oil liquid emulsions.



For the treatnent of the eye or other external tissue, for exanple
mout h and skin, the fornulations are preferably applied as topical

oi nt ment W 2@1/841978 I n the case of formulation to give amrcemrbo®Bbseal
t he active conpound can be enployed either with a paraffinic or a

wat er-m sci bl e cream base. 4Alternatively, the active conpound can be
fornmulated to give a creamwith an oil-in-water cream base or a

wat er-i n-oil base. Phar maceutical fornul ati ons adapted for

topi cal application to the eye include eye drops, in which the active

conpound i s Tdussfiresanwle stghereded ol brdl inSiHist@Bbg i #d f@fn of Atablet
particul ar an agueous sol vent. Pharmaceutical fornulations adapted

for topical CAFBPPES: thenaciiveringrasignticosmruiam senihszeambimedpuith anlosal,

and nout hwa ; [ ' pted for rectal
adm ni strat ?‘gﬁst%%o{@ m ni stug'%;y f%négﬁlg%ﬁwegﬁ%t %g‘%@[%@o%‘icﬂ“o?ﬁ’g T or
enémas. Phaexaowpls,istabndlpgiyobat,iwaier addphedké oPowasa! aradstephrdd & i on
in which the carrier %ubstance iS a solid conprise a coarse powder
havi ng a patCPmW'E“g%%i%9°‘F78PU8Q5%I%',“3P|¢ iR sizarmye Pdimpd withca ons,
whi ch is adgigj i : ool i IS, tak i.e. by
rapi d i nhal g? ?Eﬁé%lgﬁaagxﬁgggﬁg@z@igg%s raggnnﬁ%g%%dﬁﬁe%%gﬁ’gpﬁi ng
t he powder hukihpéd aseediblet tarbobpdrateSiguchzise fdranmmpsie] sascH 6F mannitol.
adm ni strati,on as nasal spray,or nose drops with a liquid as carrier
subst ance eﬁc%é’é’sprgé?f‘@ﬁy?n@?%%ﬁsém ad dye i likewiga derpresent. oi | .
2140 Phar maceutical formnul ati ons adapted for adm nistration by

i nhal ati on enconpass finely particulate dusts or nists, which can be
gener at ed b{rapatiesrretpypescert by pesmsarinose godidspanstars agidebciissd abbve

R T e
creams, gel s, Paskampld, Gy Qﬁsp%%e?)éilif:i%,ra'ﬂiﬁ,%fcoﬁﬁrgn%gﬂ?ﬁgf@é@fét gl

formul ations adapted for parenteral admnistration inc e aqueous
and non- aqu@'&ﬂ’sséaé@’@lc& Aaiyelbyleoa gaalin seisl foomp cas ibegduwd toxthdant s,

fers, ba Lostatlc sol.utes, by. means. of which the, ..
?tgr mul at i onﬁéga%%ﬁﬁpgds?@gg&mq h#'b\? Pﬁef%@f‘b%}@ﬁm&?gr?%%%@PB'i"%‘ﬁrp to
be treat ed; sacidagfopenamans] dyRR-a@EH QRHG UFH @irbbRaRUSRRIMHANSrb¥YHEN
may conprise sus- |
may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

20 In addition, if desired or necessary, suitable binders, lubricants and disinte-

grants as well as dyes can likewise be incorporated into the mixture. Suit-

able binders include starch, gelatine, natural sugars, such as, for example,

glucose or beta-lactose, sweeteners made from maize, natural and syn-

thetic rubber, such as, for example, acacia, tragacanth or sodium alginate,

25 carboxymethyicellulose, polyethyiene glycol, waxes, and the like. The lubri-
cants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride
and the like. The disintegrants include, without being restricted thereto,
starch, methylcellulose, agar, bentonite, xanthan gum and the like. The

30 tablets are formulated by, for example, preparing a powder mixture, granu-

lating or dry-pressing the mixture, adding a lubricant and a disintegrant and

pressing the entire mixture to give tablets. A powder mixture is prepared by



1§pensi on nedi a and thickeners. The fornul ati ons can be adm ni stered

in single-dose or nultidose containers, for exanple seal ed anpoul es
and vi al YO @(hH04PFred in freeze-dried (I yophi | i sed) 'st aPET/ERY1P/AE041

only the addition of the sterile carrigg liquid, for exanple water
for injection purposes, imediately before use is necessary.
I njection solutions and suspensions pre- 20pared in accordance with

the recipe ﬁﬁﬂn@@h@%@ﬁ@i’o@ﬂdfd&ﬁ%ﬂﬁéd hPa ROWESIESNaBhEn e S BlEnt or a
tablets. It goeS without saying that, in addition to the above

parti cul ar| pasemnd desefihesrahdve, andoptiohally witmal kindensushyasaferexam-

P orar BRSO rsitviteued i Aot ae. dedi BPS sy kBl eng @

which are sdissahltienfretar@adl, saoiasi & egbhitle Wy afRIBM SR ofptROaESEl- A
therapeutically effective amount of a corrpound of the fornulae la to

| i® depends BFRtAr MuRb&S, 3 ex@ctRIesa quatarnanealt, ad/anenpsorbank suge

?Pgat“ﬁ;ﬁi“ Ao 8B RR Ry AR F BT R TP e

met hod of adfb(tntébéﬁtble@anambd By Wit @lith &l Bireier] it &y fohéxample,
treating doctor or vet. However, an effective 22 anmount of a

conpound ac&¥i@i FERre PaRE. Beadia MUAiags ot sriuionseheaiulase @fei%ﬁiyf’éﬁl c
h, f
growt or E%@%@gﬁsﬂb ft’hg&?cé/h Q%Ee‘})ﬁ[‘ﬁ%q %ﬁerﬁgﬂ\% o gg’arf%ﬁat Gl )

range from of e’ recl

ptd day andthmpd:wdat anxturet(ym balruwtmr@ugh@ tabhagting mhinet @ivifg hamhpg of
bady wei ght ?Eer day. Thus, the actual anount per day for_an adul t
manmal  wei gRf RGO Q@“ﬁé‘a%u\ﬁ'hi%'ﬂ Hetkiekan #o tarfgrmaeawes wH aranwles
anount can

amoun: eseg? %@g};?h%@g?} @éﬁoﬁbfq&%ﬁrﬂ%;ﬁiﬁ%ﬁ&eg%\fe g5 t,hr@!aceo%ﬂ?érgy
five or si x))llpeorctmyo psm/etm;sttfckmg td)d)l’natatﬁlahdastndgsaomldst'ﬁlﬁae fdneateh

ffect nt of t I a physi ol ogi cal |
Funcei onal - BB B GBnEs et (CaHE Bal aPf e dandd Arirdnbre e
tye effecti yreAfBH %tanod‘lsd be c%ﬂm?ﬁ’é'cﬂ‘%tﬁ(‘é?%g'ff&%ﬁ{f rié?@e*dﬂ:@ﬁf}éﬁ@ ]
se. It can be assuned that siml|ar doses are sui

t reat nent ofresskdrdicotiyito gmsstab’ahs withed! ednoyieg oLb teegiamuéationoor dry-

furth | at t t t d
of the for IS SRS RUPaIe vk CPRBEE B Yo (R2% e TG BT Puos,

salts, sol vahgifac Skl 97ET B, la&@*ﬁf%b? GﬁBGIyﬁf—ﬁ'rrﬁQ!e?@FEﬁé a@éé@ﬁifger
i ncl udi ng mxtures thereof in all ratios, and at |east one Turt
medi canent af:wavén@bhp@nmﬁnm@yes can be added to these coatings in order to be

20 able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
25 the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
30 for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.



The invention also relates to a set (kit) consisting of separate
packs of (a) an effective anount of a conpound of the fornmulae la to
| m and/ oWpHAkAEEEUt i cal | y usabl e [l acuna] and st ereoi sBGEMAP201000566f
including mxtures thereof in all ratiog, 25and (b) an effective
anount of a further medi canent active conmpound. The set conprises

sui tabl e containers, such as boxes, individual bottles, bags or

anpoul es. Th‘?]estfésag%yuer}xii%rrmﬁmg%r ?r%ggﬂhﬁr‘ﬁsﬁgﬁ)cﬂ{ gzgrg,fifa{]?%,'%da%e

30each cont ai ni ng ective anoun a conpoun ormul ae
la to I'm anehoapahatadeioenmr@maswessEhbefotmalatma]caalmbcsbetpe@p@@dﬁnS

t hereof, 23 includi m xtures thereof in all ratios, and an
effective afHome WaY Q%\im@ ng?a%m e4raded Qﬁﬁtﬁg{%ﬁﬁéhﬁé fof exes¥deved

or Iyophlllgy%o ah orEIiwo gérn'cﬁl até MAEGaAh RIS sY waltR| e for

t he treatnen nmour | se se suc rosarcona, mnyxosarcomna,
| i posar coma}lk@:hondr 0- sar conma, osteogenic sarcoma, chordonma,

angi osar cona, endot heli osarcoma, |ynphangi osarcoma,

| ynphangi oendot hel i osarcoma, synovi oma, nesot heli onma, Ewi ng's tunour,

| ei osar COWThé%W%ﬁH@%rrﬁ@lb@ﬂa@@Wlﬁ'ﬁﬂf@altmﬁoﬁlblﬁgﬁ%??ﬁnc-

breast cancer, ovarian cancer, prostate cancer, squa
car ci noma, balaildefedalttveathﬁraohmn aber’aﬂ:aeﬂmlmmeed SWerfgnna:fdnpome

denocar ai nORRS SySERRTRIERRR Fummer b r AL IR B LG RrigS. arge

bt@nchogeni enp@neilaom@sicles Bl rﬁ@lh!an“?élfa‘?'végﬁﬁas DERALATES oAl béf&’r‘r‘ﬁéd
aI’CI nonw, chori ocarci nony, sem nonw, nbryom C carcilnonsn,

tunmour, 15cE&P0N ¥aliowsaplesphdlipissi sushaes: iomexample) r@odmtenmcﬁ’taaryiamlne
snall-cell bl adder carcinoma, epithelial carcinons,
PhReRIE dchiMes, i |

glioma, astr | ast oma, crani opharyngi onma, ependynonsa,
pi neal oma, haemangi obl ast oma, acoustic neuroma, ol igodendrogliong,
meni ngi oma, _nmel anoma, neur obl astona, retinobl astoma, | eukaem a,

| ynphorm, nmiheiconepamdsisha fomauladade inrmand ﬂm@%tglmmhm@ng@aﬁm
DR ooy B R DTS B OB B g R Foefars
bodies as individual carriers to which the compound molecules are coupled.
The compounds can also be coupled to soluble polymers as targeted medi-
- cament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
20 ethylaspartamidophenal or polyethylene oxide polylysine, substituted by
£ palmitoyl radicals. The compounds may furthermore be coupled to a class
of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
25 droxypyrans, polycyanoacrylates and crosslinked or amphipathic block
copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be
administered as independent plasters for extended, close contact with the

30 epidermis of the recipient. Thus, for example, the active compound can be
delivered from the plaster by iontophoresis, as described in general terms
in Pharmaceutical Research, 3(6), 318 (1986).



25These known anti-cancer agents include the follow ng: oestrogen
receptor nodul ators, androgen receptor nodul ators, retinoid receptor
mpdul at oP$) 20¢/89PBxi ¢ agents, antiproliferative agents, PETERYI10/005641
protein transferase inhibitors, HMVG CoAgyreductase inhibitors, HV
protease inhibitors, reverse transcriptase inhibitors and ot her

angi ogenesi s inhibitors. The present com 30pounds are particularly
suitable for admnistration at the sane tinme as radiotherapy. The
synergistic effects of inhibition of VEG- in conbination with

r adi ot her apyheaviacbetiral despoubdd adaptdefcatdpiCslead DD tiohld6) be fatd
"Qestrogen reﬁe t.or rmggl ators" refers to conpqunds which interfere
with or i nhiBi/eedRS BNHAPRG: 6FearRB1USEERSIPES t IREORD RNASHS. $QYieRA.ess
of nmechani s appj.e 0 :@cept or nodul ators include

t amoxi f en, ?EIS%? %%é?pﬁggk?%gﬁg%eé_}Yég?,BBl, LY 117081, torenifene,
fubvestrant, 4-[7- 5(2,2-dinethyl-1-oxopropoxy-4-net hyl - 24412- ( 1-

FZ)I pz)e(rj: (rjr;a'? K? %Pﬁﬁﬁggﬁé’ﬁ]& t c!j egl/é%ergﬁ?gryéﬁg{n?é-l Mslsétﬁah?gry claxamp!e mouth
4, 4' - di hydr gxyRenz enb enen gattorfs %%@*Qﬁgﬁaﬂ,ﬁg’gﬁ;ﬁg@\aﬁaﬁﬁﬂﬁ@ﬁf‘?g o

" Androgen receptor nodul ators” refers ti i nter
with or inhrctgamtindhpicagend fomuationtegyetan cintmert; 8 actjiver egrapdiieg s

f hani | f .and t | at.or.s, i ncl ud
1 nastori deCanGeRBYed H@an AP HETES B Ivatar Tirdiecigam base.
frotam de, piteplativan @& atth @FApSuRddarberBhRlRS fFGaIEreBH withi S
is not intended to represent a restriction. "Retinoid receptor

nmodul at or s" 8P &fldnvater ewavo hAEE Oflsi watertn-ofifb@se. with or inhibit the
bi nding of retinoids to the receptor, regardl ess of nmechani sm
15Exanpl es of such retinoid receptor nodul ators include bexarotene,

treti- noi nPhafnatcesutical 'fcﬁmii.ﬂat&ﬂisjad%ﬂ@ﬁ orr @bidaPhspREHtidn to the eye
a-di fl uoronet hyl orni t hi ne, 1LX23-7553, o
trans- N- (4" ey AGRE )T ehichdhe @stiva sorenpundris sigasiedyor suspended

retinam de. ;' i " I which result in
cell death Fr%ngg%tﬂé %ﬁ%ﬁ%éﬁm&ﬁ{aggﬁ %(ﬁ’[e%g'%%%%qﬁ'e cellular function
or which inhibit or interfere with cell myosis, including alkylating

agents, tu r necrosis_factors, intercalators, mcrotubulin
i nhi bitor s@ﬁafmaﬁwtﬁi@rwﬁw afarsed forepisgl appligatioptp s moudgent s

i ncl ude tirgpazpal ; [N am de, tasonermn,
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di bronodul citol, raninustine, fotenustine, nedaplatin, oxaliplatin,
20 Pharmaceutical formulations adapted for rectal administration can be

administered in the form of suppositories or enemas.

g 3

S

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particie

25 size, for example, in the range 20-500 microns, which is administered in the
manner in which snuff is taken, i.e. by rapid inhalation via the nasal pas-
sages from a container containing the powder held close to the nose. Suit-
able formulations for administration as nasal spray or nose drops with a

liquid as carrier substance encompass active-ingredient solutions in water
30 or oil.



t énozol om de, heptaplatin, estranustine, inprosulfan tosylate,

trof osfam de, ninustine, dibrospidiumchloride, pumtepa, |obaplatin,
sat r apl aMO201pePT8 onyci n, cisplatin, irofulven, dexifoBCamPLEN/ 005641
ci s-am nedi chl oro( 2- et hyl pyri di ne) pl atj,num benzyl guani ne,
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30(trans, trans, trans)bi s- nu- (hexane-1, 6-cli am ne) - nugdi am nepl ati nun(
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4-%emet hoxy- 3- deamni no- 3-aziridi nyl 4 nethyl sul fonyl - daunorubicin

(see WO 00/ 0321% but this is not intended to represent a
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auri st ati n, foensadansn, RPR109881, BMS184476, vinfl unine,
cryptophycin, 2,3,4,5, 6-pentafl uoro-N(3-fluoro-4-

met hoxyphenyl ) benzenesul f onam de, anhydrovi nbl asti ne,

NION- di met hy Phiarbéatical P uidt irlis | iRerkebut
ylam de, TDX258 and. BN518r87L57.dﬁﬁswoénpééggﬂn%%@?tég?p%%ﬁﬁmg‘%@rda@gmﬁe

i'nhi bi t ors afdedHand den-aduasastsiaiilrdniectiomeokitians compirisingsantioxi-

6- et hoxypr opLonay - 3.,44-0: nzylidenechartreusin .

o et noxy- RCRG Ruftegrt PaCTRRE0E At SIGEA; B R srahigh she formula-

( 6H) pr opanatibmés rendered isotonic with the blood of the recipient to be treated: and
1-am no-9-et hyl-5-fl uoro-2, 3-di hydr o- 9- hydr oxy- 4- net hy1- 1H, 1_2Hbenzo[ d
e] pyr ano[ 3124Uepis7ans dentaquasus, sieflgsuspensiens.ovhish Irav 5edrieasus-

2 urtoteca (R i ! -2 t ot hecin, ..
5&1350, BNE?R{%B%’%@3@%6@49@‘%@%5@@89?ﬁﬁiﬁ%‘?’@i“’CtBFFfde‘si de,
sobuzoxane, sidgledtoss by hatideseXordgiasys fopesitgle dadlampoules and
N-[ 2- (di met h.yga(lm nos)é- _ . . "
et hy11- 9- hy RSk 78 Bo@diB figerestigs fyerifilises) siatar samt enty e addition de
, asulacrin i PRURTIN T .
(54, 5aB, Baa ohy- SIS RGeS iHud oy PXAIRIS WRlSr fpr lUselio purposes, imme-
25ani no] et hgible!$ béfdredrsexiy ridcBssanyeiretinphesiytidnsaridis Gs feritiords prexohyd
[Lﬂg furo(31,41: 6, 7) napht ho(2, 3- dg -1, 3-di oxol- 6- one, i

U3 (et hyl pateg: |Q>gip}:p lance with the recipe can be prepared from sterile powders,
met hyl- 7- hyglracmyé@a,ﬁ@}me\%benzo[ c] phenant hri di ni um
6, 9- bi s[ (2-am noet hypam no] benzo[ g] i sogui nol i ne-5, 10- di one,
5- ( 3- am nopr opyl am no) - 7, 10-

"oy 21t BB B Syt W ABbENh 18 hEUBSTE bbbty Mentoned
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25 art with respect to the particular type of formulation; thus, for example, for-

mulations which are suitable for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the formulae la to Im

depends on a number of factors, includirig, for example, the age and weight
30 of the animal, the precise condition that requires treatment, and its severity,

the nature of the formulation and the method of administration, and is ulti-

mately determined by the treating doctor or vet. However, an effective



yFmet hyl ] f or mam de, N-(2-(di nethyl am no)ethyl)acridi ne-4-carboxam de,
26

6- [ [ 2- (dWRE0hY4eHisno) et hyl ] ami no] - 3- hydr oxy- 7H-i ndeno[ 2PET/EPHUN/AGIHIN-
7- one and dinmesna. "Antiproliferative,agents” include antisense RNA
and DNA ol i gonucl eoti des, such as G3139, 0ODN698, RVASKRAS, GEM231 and
| NX3001 and anti- 5netabolites such as enocitabine, carnofur,
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capeci tabi ne, gal ocitabine, cytarabi'ne ocfostate, fost I'ne sodi um
hydr at e, raptasticexewth, fai ¢xangriabloreot befast catcireorod s igenedalyi indbe ne,

ot hy! | doneEYRIAE Ot DSBG9 ek 1 GE1s By reaiieat (mammal) per
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oyl -Lglutam c acid, amnopterin, 5-fluorouracil, alanosine,
11- acet y1- 8{guehrasafor example, two, three, four, five or six) per day, so that the total
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%52 cyano- 2' -,deoxi'; N4- pal m t oyl- 1- B- D- ar abi nof uranosyl cytosine and
3-ani nopyr i HpRéTf the affedive arapyaeot the sosm @ lichacasiding to the invention per
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i nhi bi - t or sthersoehitessmasicnad@ioveand t unour suppressor genes, such
as p53, which can be delivered via reconbi nant virus-nedi ated gene
transfer (see US Patent No. 6,069, 134, for exanple). 25Particul ar
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squanous ep'_thelﬁi@ﬁm of the bl adder, of the stomach, of the kidneys,
of head 30 H¥feF FEER, SYU¥atencCrRikpRaIgy utgnerhand stareqisogrers faereof,

orostate, “of ARughEsaeneRot i tB ] ol BEPE T Rl shtpament

stomach, of atiive tempannadnd/ or of the | ung.

20

| The invention also relates to a set (kit) consisting of separate packs of

(@) an effective amount of a compound of the formulae la to Im and/or
pharmaceutically usable [lacuna] and stereoisomers thereof, including
mixtures thereof in all ratios,

25 and

(b) an effective amount of a further medicament active compound.

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampouies. The set may, for exarnple, comprise separate ampoules,
30 each containing an effective amount of a compound of the formulae la to

Im and/or pharmaceutically usable [lacuna] and stereoisomers thereof,



27 The tunour is furthernore preferably selected fromthe group |ung
adenocarci none, small-cell lung carcinomas, pancreatic cancer,

gli obl asPEHR31/0448T80n car ci nona and breast carcinomn. Pr BEBERMHB/093641
furthernmore given to the use for the trgatnment of a tunour of the

bl ood and i nmune system preferably for the treatnent of a tunour
selected fromthe group of acute nyeloid | eukaem a, chronic nyeloid

| eukaeni a, maum# YoiTRiuRdd &ér@&#ﬁﬁeam Iratigfdary af BFRBLge 5%@&'&@% f 8 further

| eukaem a. | n anot her aspect e invention enconpasses a [l acuna
for the tremadicament activetdanpowrtbinndissaved oplyaphilissddbrmas a cancer,
by adm nistration of a conpound of the fornula la to Imin
conbination with an antiproliferative agent. Suitable

antiprolif eﬂ'ﬁbldé@n;ﬁﬂﬁﬁsslaeﬁﬁpﬂﬂé%%férﬂg%rﬁb@\ﬁéé‘?@r ﬂh@ tF@é%H@n%%hurﬁ@@rve
and below, all tenperatures are indicated in C | owi ng
exanpl es, "EBHFEHS. BIFA a&mn@samomansxoaavcmaewc;omat efﬂoriCb’Oadded

dependi ng ot iRy SestTGEBe . TRIRUHE BrEhtEEonme HeliiPe i s
extract ed wsaftogid)ymphahgibea@onti, WrhphangibBadstheliGsarbbdse syRévioma,
separated, the oreﬂanl c(%gase is dried over sodium sulfate and

evapor at ed, Masoth Bg's Ay Eies@regmahrabdosyioaprepnoa alon ca

T e i
(€D ect r ospr agr, isqubraiuswell daibbhal\BekaMeI( @irope e Hdenbtgrbita,
{chem cal ionisation - mass spectronetry) (MtH)+ 30LC/ M5 net hod:

Sol vent A SMiRGOCArgNgma, selyageousgglgpg @erﬁfngﬂaa@@mﬁarywarpiaomm Pepilof
TFA Fl ow 2Ia‘f'y IQ‘d{eFﬂ)@arcmomas, cystadenocarcinomas, bone marrow carcinoma,

bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct carci-
noma, choriocarcinoma, seminoma, embryonic carcinoma, Wilm's tumour,
15 cervical cancer, testicular tumour, lung carcinoma, small-cell lung carci-
noma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma,
medulloblastoma, craniopharyngioma, ependymoma, pinealoma, haeman-
gioblastoma, acoustic neuroma, oligodendroglioma, meningioma, mela-
noma, neuroblastoma, retinoblastoma, leukaemia, lymphoma, multiple

20 myeloma, Waldenstrém's macroglobulinaemia and heavy chain disease.

The compounds of the formulae |a to Im are preferably combined with the
with known anti-cancer agents:

25 These known anti-cancer agents include the following: oestrogen receptor
modulators, androgen receptor modulators, retinoid receptor moduiators,
cytotoxic agents, antiproliferative agents, prenyl protein transferase inhibi-
tors, HMG-CoA reductase inhibitors, HIV protease inhibitors, reverse tran-
scriptase inhibitors and other angiogenesis inhibitors. The present com-

30 pounds are particularly suitable for administration at the same time as
radiotherapy. The synergistic effects of inhibition of VEGF in combination
with radiotherapy have been described in the art (see WO 00/611886).



Gradient:0.0 nin 4% of B 2.6 nin 100% of B 5Col um: Chronolith Speed
ROD RP-18e 50-4, 6 mm The foll owi ng substances have been synt hesi sed
and char Y& H18HH8 However, the preparation and charact BETER2(186056#1
t he substances can al so be 4carried outysby the person skilled in the
art in other ways. 29 Exanple '1 Synthesis of

3, 5-di fl uoronet hyl benzyl 442-(3H- benzotriazol e-5-(R)sul finyl)-

ethyl ] pi per agkgRodert Addepior MbgubEstsOrefeR fodoribbinds whieh!ih@rferdwithHC

or inhibit the binding of ocestrogen to the receptor, regardless of mecha-
nism. Examples of oestrogen receptor modulators include tamoxifen,
raloxifene, idoxifene, LY353381, LY 117081, toremifene, fulvestrant, 4-[7-
5 (2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1- piperidinyl)ethoxy]phenyl]-
2H-1-benzopyran-3-yllphenyl 2,2-dimethylpropanoate, 4,4'-dihydroxy-
benzophenone-2,4-dinitrophenylhydrazone and SH646.
"Androgen receptor modulators" refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardless of mecha-
0 nism. Examples of androgen receptor modulators include finasteride and
other Sa-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
and abiraterone acetate, but this is not intended to represent a restriction.
"Retinoid receptor modulators” refers to compounds which interfere with or
inhibit the binding of retinoids to the receptor, regardless of mechanism.
15 Examples of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-diflucromethylornithine,
[LX23-7553, trans-N-(4'-hydroxyphenyl)retinamide and N-4-carboxyphenyl-
retinamide.
"Cytotoxic agents” refers to compounds which result in cell death primarily
20 through direct action on the cellular function or which inhibit or interfere with
cell myosis, including alkylating agents, tumour necrosis factors, intercala-
tors, microtubulin inhibitors and topoisomerase inhibitors.
Examples of cytotoxic agents include tirapazimine, sertenef, cachectin,
ifosfamide, tasonermin, lonidamine, carboplatin, altretamine, prednimus-
25 tine, dibromodulcitol, ranimustine, fotemustine, nedaplatin, oxaliplatin,
temozolomide, heptaplatin, estramustine, improsulfan tosylate, trofos-
famide, nimustine, dibrospidium chioride, pumitepa, lobaplatin, satraplatin,
profiromyein, cisplatin, irofulven, dexifosfamide, cis-aminedichloro(2-methyl-
pyridine)platinum, benzylguanine, glufcsfamide, GPX100,
30 (trans,trans, trans)bis-mu-(hexane-1 ,B-cliamine)-mu-[diamineplatinum(ll)]bis-

[diamine(chloro)platinum(l1)] tetrachloride, diarizidinylspermine, arsenic tri-



9a I.
2- Mer capf oet hanol = (118.5 g, 237 mmol ) are added to this suspension at
dur i H’&W’%‘H the reaction mixture i mediately changBQT%

Rk,
yellow. The mxture is subsequently stizred at 60C for 18 h. The

m xture is filtered, the residue is rinsed with acetonitrile, and the
filtrate is 5evaporated to dryness, giving a yellow sh-orange solid,
whi ch provedxide, he1¢aieeydninand-hedroepaicktyis, ?mﬁeﬂhyﬂ*ﬂmhméuﬁéﬂmﬂ

purificatio
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b. Compound 2(45.5 % 212 mmol)) is suspended in 250 m
Bl% 'dﬁfﬁb&'%ﬂ%ﬂ%@blem @a@’ﬁreugammamr@%e d@sdbict, Pinas

I s subsequently continued at RT
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15trat

ound 3,

Besinctiomsh | i quor are conbi ned and evaporated. The

I th l.i kew se coql ed, and further product is
B8y GhmseluBiin TGS an nde RoFIGark VIHESIMeck S, Thi s

SRR M AR, Wb o g bt o
Stm:ncmlv@otﬂieasethwﬂate tangistatirt, lveatadotin, RPR109881
BMS184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N ,N-dimethyl-L-
valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and
BMS188797.

Some examples of topoisomerase inhibitors are topotecan, hycaptamine,
irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,
8-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2- (6H)propan-
amine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H, 12H-
benzo[de]pyrano[3',4":b,7]indolizino[1,2b]quinoline-10,13(9H, 15H)dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl}-(20S)camptothecin, BNP1350,
BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethylamino)-
ethyl]-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-b]carbazole-1-carboxamide,
asulacrine, (3a,5aB,8aa,9b)-9-[2-[N-[2-(dimethylamino)ethyl]-N-methyl-
amino]ethyl]-5-[4-hydroxy-3,5-dimethoxyohenyl]-5,5a,6,8,8a,9-hexohydro-
furo(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-5-
methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-
ethyl)aminolbenzo[glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-7,10-
dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5, 1 -delacridin-8-
one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-9-oxo-8H-thioxanthen-4-
yimethyilformamide, N-(2-(dimethylamino)ethyl)acridine-4-carboxamide,



20f ur t her purification. <c¢. Conpound 3 (61.9 g, 212 mmmol) and

Boc- pi pe j 47.0 g, 250 mmol) are suspended in 400 pi,  of A
sol uti on%ogﬁoé 778( 254 mol ) of triethylamne in 20nl OFCVIQIEZ(IIQ/G%G’“

slowy added dropwi se to this yell ow swspensi on. When the addition is
conplete, the mxture is stirred at 70C for 2515 h. The resultant
precipitate is filtered off, washed with THF and di s- carded. The

filtrate an@-[{@aéhimetiylamincgethyiibimires-RhydexaTof-aidetol )1 dlyuiaskn-7Thi s
residue is taken éﬁ) in ethyl acetate, washed a nunber of times with
wat er and wPPR 3WHMESPEti on, dried using sodiumsulfate, filtered

d t |
and, e apor VA DA BanURdeM RERIRNA o SOATIEp (UL Res
di ssol ved | BUGBs B30, THPNGSPORYASKRAS) GEM28 Yand (MBEO* aat antd g)

dded, d.th t i K. 31 RT f 15 h hydr.
atospher i oMsteRalire Sl B eheEtat e odimdHe Tar it yaaar A S
the m xt ureding, %ﬂﬂéﬁ@xét@rfI@déMbWha&@c@Bxﬁb VSRR eﬂ:gg%ere

The catalyst is filtered off, and the fil trate I's evapor at ed
dryness. Thpgf%f%tekfwteqbim@sodﬁum hwmea!tltrpxed mlhlyéxudpemaemr tmshed

h 5 d d
Sodt am sul 1 22 8oy AR line e Sach merudleoiech Rl e 2o SThe
dark-red oi fne@rﬁylrd@m@@ymné 23!@@%@&{3‘%116 gtaé&(ycw;éfhew [BL{QtEtl@fhydro-

purification. e.Conpoun is dissolved 1n
gci al aceb?&z%fénﬁ)S(J!fQUWN ~(3, é@c@@mmhﬁ:nml)waac 68 -deqxy-9N8- mmol )

i dded. T 2h t th
1 e PRE T e R AR hbl e Rralbu Bl B B btk
of tinmes wi syijeidnine aptitiiee ectthtastidn, w@mabmeﬂaqbeanw&ho%m,&
solution and Nad sol uti on, dried usi ng Na2SO4, filtered and

evapor at ed te8ragresSE-pyriaidingl R.4rls Adbiazin-B-yb{Skethylih8-teiensyl-L-

G, 7.5 moph e A ot ingbeA St A ek 41 FERAR g

1% 5 n of hmytm@emtpﬁy-aﬁbdﬁyléaﬂ%thﬁxwaﬂ&fx)a are-digeadirge dy@ﬂo(vﬁl 458 .0}
stirring. T Eag}ﬁ re is stirred at RT for 15h dilute th vvater

and ethyl a %S hien-Fry\gcete ﬁgéioesflpf ﬁ“@t‘ﬂ&fﬂlm@ i@meytexgi dexisy

and 20nashen’s h o e TR 2o e b F B argBilsE L

sul fate, fifwanosylcytosine and 3- ammopyrldme -2-carboxaldehyde thiosemicarba-
zone. "Antiproliferative agents" also include monoclonal antibodies to

20 growth factors other than those already listed under "angiogenesis inhibi-

tors", such as trastuzumab, and tumour suppressor genes, such as p53,

which can be delivered via recombinant virus-mediated gene transfer (see

US Patent No. 6,069,134, for example).

25 Particular prefererice is given to the use of the compound according to the

invention for the treatment and prophyiasxis of tumour diseases.

The tumour is preferably selected from the group of tumours of the squa-
mous epithelium, of the bladder, of the stomach, of the kidneys, of head

30 and neck, of the oesophagus, of the cervix, of the thyroid, of the intestine,
of the liver, of the brain, of the prostate, of the urogenital tract, of the lym-
phatic system, of the stomach, of the larynx and/or of the lung.



tered and evaporated to dryness. The dark anorphous crystalli sate IS

identifi ound 7 and is separated into the enantioner

wh t hout ﬁ’g”t%i]é&"%&rl fication. g. Conpound 7 (21.0 g, 4ﬂc§’Eﬁ?‘ﬂ5P’?0§6§1
di ssolved in 250 m of methanol. 25The 2solution is separated by
preparative SFC (8nl per injection) via a Chiral pak AD-H 3x20cm 5pm
colum and CO2 (80nil) and nethanol (16 nil). 2 fractions are collected
and are each evaporated to dryness. Fraction 1 contains 6.99 (18.2

nmol , 41% gﬂ] a% col our s solid, which is random% assigned to the
absol ute st (€t HW@UBBS ﬁﬂ“@?tﬁ Bredarably slerigadiomdnearew kgRmrensss

lid of f
o 15 4 ol erd s dhoc Rt ARG SR BB R RsT el X
NCl i n i sopcolparm@rciapmsaattedrea3? catcitdmai th stirring, and the m xture

is.stirred at Rl for a further 15 h. The mixture is evaporated to
dr'yness in vacua, dissolved in a little dioxane, water is adm xed,

the m xture
i gh pur Ly vRe R ey RN EMeisk 18 s FeaREaro Snod o

5ch| ori de. mblmdmdammsn@swemwebrabw&me tfeattrieat of)arturfruomatl on.

{11 ot byl am RECGSH" fbsgﬂ g3 580w pevle el eukaema, chfonS myloid 'g”'d
3, 5-Bi strif kaampmeid Wﬁdiuc%@l@i&h:a@rﬁﬁo%roﬁrc@@ﬁ%hcw |nto a

1, 1'-carbonyl dii mdazol e (80.6 ny, are
arate vessel, dissolved in 3 mM of DWW and stirred at RT for one

{flour The p p eg lution of co 9 isade to
this m xt ur{e ¥h&§§t és‘%‘ﬁt ﬁe' g% tiﬂq 8%cql‘§p§§§q§rp%ﬂagtgn dtﬁ AientThe
mxture is eﬂamtléhﬁﬁihb%a@ra/ﬁ@éﬁasrhhéuéﬁf%b@@aﬂe%rtWﬁﬂm‘t’fﬂsﬂré‘tlon of a
di chl or omet hane, washed with water and NaCl sol utioh, dried using

sodi um sul f 8orPOpNH é theifoirw a mimine impembirationyvitir glmeﬂyproﬂﬂratmssl due
15 f at e/ Me0
compound 108568 SERAUR bR GTRIANCARE S SheimaBSElisE A Mku B e

it o the cofresponding anti pode of

Above and below, all temperatures are indicated in °C. In the following
exampies, "conventional work-up" means: if necessary, water is added, the
pH is adjusted, if necessary, to values between 2 and 10, depending on the
20 constitution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried over
' sodium sulfate and evaporated, and the product is purified by chromatog-
raphy on silica gel and/or by crystallisation.
Mass spectrometry (MS): El (electron impact ionisation) M”
25 FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)*
APCI-MS (atmospheric pressure chemical ionisation — mass spectrometry)
(M+H)"

30 LC/MS method:
Solvent A: water + 0.1% of TFA



cbnpound 10a anal ogously to procedures h. and i. described. 20

Racemat e_7 i kewi se be converted into the racemc mxtu
Vi a procg"&)ufﬂigo‘hw and i. The separation into the anti poB@E/Egé(?’IOIQ?@‘&

be carried out at this stage anal ogousli2g to g. WO

2011/ 044978PCT/ EP2010/ 005641 33 Exanpl e 2 Synt hesi s of
3-chloro-5-trifluoromethyl benzyl 442-(2-oxo-2, 3. di hydro-

benzooxazol ()SbJ\@rRB snbfammm@y‘l%mfﬁre?;am ne-| -car boxyl ate 20a :

- N, CNBocFEn ziﬂ\irgg:nNO ------ LUeN--L )
Gradient: 0.0 min 4% of B
2.8 min 100% of B
5 Column: Chromolith Speed ROD RP-18e 50-4, 6 mm

The following substances have been synthesised and characterised. How-
ever, the preparation and characterisation of the substances can also be

"0 carried out by the person skilled in the art in other ways.



jw5 Chloro-2-nitroanisole (48.3 g, 0.25 nol) is dissolved in 300 m
of acet OW(HH sol ution of 2- mercaptoethanol (17.8 )
0 /5449'& Sﬂjyﬁa?mg/?%%?}

in 100 acetonitrile and potassium carbonate (6

nmol) is added with stirring, and the m3%ture is stirred under reflux
overnight. The reaction mxture is cooled, 500 m of ice-water are
added, and the mxture is then extracted twice with 400 ml of ethyl
acetate. ThExempleit phase is washed with 0.2 N NaCH sol ution and

evapor ot e Wit oF o8y HherPREORTbERo el Bspebrd tefils il ionyimy)-

et her gi vesechgiBmhetaxnbal- §a,@bxﬂgfg)q)g@d 12. 34 k. Conpound 12 (48.0 g,
0.209 nol) is suspended in 50 of dichloro- nethane, and

triethylam neo( 19 m, 0.209 rml) i s added. Meth esquonyI chl ori de

(16.2 m, O. -u i's, addequrvmse vmthbstl g_at a nmaxi num
i nt ernal ter?p e of=45 ";‘Jﬁxture i s—st P room
tenperature fg guUr t her e Tedttion m gs’\ph%,/rs/added

to 300 m of |ce=[vvater and extracte twice with 200 fd of

di chl oronet hane. The organi ¢ phase | s dried using ma% sium sul fate,
filtered and evapor ated in a rot ary evaporator, givi gfcorrpound 13 as
oily residue. I.Conpound 1:11‘& 0. 185 m?l) tert-butyl

pi per azi ne- 1N xyl at 5 gy 0. , and
car bonat e (60. 0.18 |) are dkS—- s 300
acetonitril eNantd™s §TPed at 60C over ni ght er and 400 m

‘of’ di chl or onet hane are added, and the or ganl C phase |4s separated off.
It is dried using rragnleesi um sul fate, filtered and evaporated i n a
rotary evaporator. The residee iis purified over a silica-gel

wi th 15ethyl yacetate as e.l-\u,tﬂ{ i ving conpgound 14 as r)i)\ho sol id
sub- stancen mw gﬂ(’ﬁ%?’d 0 adﬁ’e corrpom N140(
15.8 mol) i W g O ahydrofuran ANE 44 Qee room

tenperature for 16 hourg. The catalyst is fllter%'d off Evaporatlon
of the solution gives com 20pound 15 as solid substance.

l chiral HPLC
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i 1
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N
’\/N\)

10a CF

a.  5-Fluoro-2-nitrophenylamine 1 (33.6 g, 213 mmol, 90%) and caesium

carbonate (77.1 g, 237 mmol) are suspended in 400 m! of acetonitrile (red-



n. Conpound 15 (5.5 g 0.015 nol) are dissolved in 70 m of 47%

hydro-bron ¢ aci d and stirred at 150C for 8 hours. The reaction
m xture & PHEHA owed to cool, and the deposited crystQF&PZ{g/005641

filtered off with suction. They are wasged with a little water and
dried, giving conpound 16. 25o0. Conpound 16(1.18 g, 3.0 mmol),
1, 1- car bonyl di i m dazole (0.486 g, 3.0 nmol)

3-chl or o- 5- tirshféugpéﬂé’ﬂnblﬂ Médﬂ)toéﬂ@mtﬂ{ 8.6339,m é’f@Qiche@ﬂ@ this
triethylamne (0.42 are dissolved in 2 DMVF and

stirred at RYSRRNSION ghRT ¢H@n9 @{iﬁ‘%h B¢ igagction @Ix‘ryr@vamdaat@w cedgesken
e
' sopar at eoioHt B RIRRCTE ifileels SRKhu SR} Sfed AB0 T AR EH EIRE

evapor at ed mixtare &t filteregévipaeaidutads rindée witbsaadiienitriie pand friecfiliratecis a

otlfl ca-gel colum %h et hyl acetate as eluent, givi n%,corrpound 17 as

i d subst §karOratesio drynessnsiving aveliowish-grandessolighuinichapieved t? e
1, 1- b i at RT for 3
L car ony boh B ARz (BB ChyheP PRl e SieaRs. =L T for
which is then edonapted 2\#W8.6 g1k ik sukspehtyd irm280 atlef atheo-

h d i I | - e, filtered and

evapor at 6d M. THPUMATETE 120 Oro 2 YRRl 3] BHNET9RP Gtchahen-

gi ves compoyiag ak&aﬁsarw{rﬁ; rw ersnﬁF@g entlySstirfePARGoLSH thig2 9. 1.4
mmol) is dissolved in aC|a ceti'c acid. Hydrogen peroxide
(’H@)% in wat Me’fh@l%JIﬂ@hchl‘BOMm@S b g, PR8N ambieas aanbhtlbhen Qﬂnhmr)f [ fs

st d at 3.h ch t hen o 10 100 0
el evor oA R Lot S RSB oangh. Sho
mxture is ewkihgqs @dbéé\ﬂ;@@twﬂddﬂltlﬁgeﬂiat RfT far@w daﬁﬁg Arfich tHeSprBGaai ¢

phase is dried using magnesium sul fate, |tered and evaporated In a
rotary evapbfegipiatepytaak|yelawi F@J’ﬁﬂ@ﬁah&g Té’letmmbluregs \&ceeleddn’pmm]‘ 2D, as

| 1, o 66
eans of - pr Uayellow BREGIRIE sty 38 M R chRidiscanetateiy P « n
M8 hanol /  etrbnghd (ish Tiliof tovomdined e Widraid. TweVdd?&ehtrﬁtédNO

enantioners 20a and 20b as anorphous solid substance.

The fol | owi ﬁ@uégmﬁ)msl=k@a\ﬂﬁ€b@0®fe§pam<é@fthﬁren10@mtll@gmpltmtadetslr@
iocligsgrzi gigdg@%ﬁﬁgﬁ&beﬁ?g@%@gl %@?@t%@hgitff{lg YRS R¥LRENH hnd
sul fi nypet hyhdequ mﬂhmﬂm Hles arHEOkyd filted re:bidlie8 are combined and dried in
vacuo, giving a yellow solid of compound 3, which is reacted further without
20 further purification.
c.  Compound 3 (61.9 g, 212 mmol) and Boc-piperazine (47.0 g,
250 mmol) are suspended in 400 mi of THF. A solution of 25.7g (254 mmol)
of triethylamine in 20ml of THF is slowly added dropwise to this yellow sus-
pension. When the addition is complete, the mixture is stirred at 70°C for
25 15 h. The resuitant precipitate is filtered off, washed with THF and dis-
carded. The filtrate and wash liquor is combined and evaporated to dry-
ness. This residue is taken up in ethyl acetate, washed a number of times
with water and with NaCl solution, dried using sodium sulfate, filtered and
evaporated to dryness. The yellow product 4 is reacted further without fur-
30 ther purification.
d.  Compound 4 (40.1 g, 105 mmol) is dissolved in 540 m! of THF,

sponge nickel catalyst (water-wet, 10 g) is added, and the mixture is shaken



Cla 25racerrate 1H NWR ESOO %—Iz 7D?3/§O%d6 j
1H), 7.75 7.69 (s, 1H), 7. :
JE)S. 1, 1) 20 M?“':‘D”%e 7.25 (d, J=8.1, 1H), 5.
(m 4H), 3.14 - 3.07 (m 1H), 3.00 - 2.80 (
1H), 2.47 - 2.27 (m 5H), R[min] 1.80,
3-chloro-5-trifluoronethyl benzyl

4-[2-(3H beazmﬂoaaglreaﬁﬁN@Rm éhfaltmbbb@éMbﬂessﬁ@ Wf@ﬁh‘e@%}g ofthe cata-
carboxylate (lb) Ib 1H VHz, 4 (s,
11- 1), ~ 8. 09 lysh arg added.7and the mwt@@ l(s§ham)1 forra ﬁgtherﬂTGITIr( mhysrogers 15

TR ZSQ?ﬂOS@-‘I-%% H‘F k%’yﬁf%?gﬁer?c%o’iwﬁ s Sapbratéd 1o
442- (3H— bendogridssz This- 1548 oswfefs;dué lsethhgh hpuﬁ@tmlae@tale waétlwmraée
(1 15 1H NVR (500 DVBO) 6 = 16.03 (s, 1H), 8.25 (s, 1H),
go (d, J= gn@sw Wa?ermctW%W:LtheNa@JH)olummﬂr@d Uﬁlﬁ€856dlum-§lﬂfait658
d, J=1.6, ] (m
(1H), > 81 -3 7lz?d5ar§@?ﬁ§p r%[’%doln?h %ary g\la]p rétr&'.ﬁjfgda% Pe% 0|I§fgo6m
pound 5 is processed further without further purification.

12.02 (m <1H), 7.81 (s,
1.5, 1H), 7.47 (dd,

15 (s, 2H), PGTA52010/8031
m 1H), 2.75 -2.68 (m

e.  Compound 5 (32.5 g, 92.2 mmol) is dissolved in glacial acetic acid
{320 ml), and sodium nitrite (6.4 g, 92.8 mmol) is added. The mixture is

A0 stirred at RT for 2h. The mixture is then diluted with water, and the reaction

| solution is extracted a number of times with ethyl acetate. The org. phase is

washed with NaHCO3 solution and NaCi solution, dried using Na2S04, fil-
tered and evaporated to dryness. The dark resinous oil of compound 6 is
processed further without further purification.

15 f. Compound 6 (27.1 g, 74.5 mmol} is dissolved in 320 ml of glacial ace-
tic acid, and 15.5 ml of hydrogen peroxide (30% in water) are added drop-
wise with stirring. The mixture is stirred at RT for 15 h, diluted with water
and ethyl acetate and then neutralised with stirring firstly using solid
NaHCO3 then using NaHCO3 solution. The organic phase is isolated and

20 washed with water and with NaCl solution, dried using sodium sulfate, fil-

tered and evaporated to dryness. The dark amorphous crystaliisate is iden-

tified as compound 7 and is separated into the enantiomers without further
purification.

g.  Compound 7 (21.0 g, 44.3 mmol) is dissolved in 250 ml of methanol,

25 The solution is separated by preparative SFC (8ml per injection) via a
Chiralpak AD-H 3x20cm 5um column and CO2 (80ml) and methano!

(16 ml). 2 fractions are collected and are each evaporated to dryness.
Fraction 1 contains 6.9 g (18.2 mmol, 41%) of a colourless solid, which is
randomly assigned to the absolute structure 8b. Structure 8a is assigned to

30 the colourless solid of fraction 2.

h.  The enantiomerically pure compound 8a (7.00 g, 18.4 mmol) is dis-
solved in 80 ml of isopropanol, 80 m! of 5-6N HC! in isopropanol are added



2.28 (m 5H), R[mn] 1.76, 37 3,5-bistrifluoronethyl benzyl o I
4-[2-(3H-.benzotriazol e-5(S)-sul finyl)ethyl]- piperazine-1-carboxylate
(45) (() PO P11/044578 1H NVR (400 MHz, DVSO) 6 = 15. 98CTEP201pfs641
8.25 (s, 1H), 8.15 - 8.00 (m 54H), 7.74(d, J=8.6, 1H), 5.25(s, 2H),
3.40 - 3.14 (m 5H), 3.10 - 2.92 (m 1H), 2.85 - 2.68 (m 1H), 2.49 -
2.24 (m 5H), Ri[mn] 1.85, 4-trifluoronethyl sul fanyl benzyl

442- (3H benao R wite srrbigRhna uhé niyieé RydlrePEPRTIE B¢ufth&aTDAXYhE! €

(le) O N mixtu?e is evaporated to dryness in vacuo, dissolved in a little dioxane,
water is admixed, the mixture is frozen and lyophilised, giving a colourless
solid of high purity which can be assigned to compound 9a as the dihydro-

5 chioride. The material is used further without further purification.

i. Compound 9a (175 mg, 0.50 mmol) is dissolved in 2 ml of DMF, and
triethylamine 151 ul, 1.09 mmol) is added. 3,5-Bistrifluoromethylbenzyt
alcohol (124 mg, G.50 mmol, 98%) and 1,1’-carbonyldiimidazole (80.6 mg,
0.50 mmol) are weighed out info a separate vessel, dissolved in 3 ml of

A0 DMF and stirred at RT for one hour. The previously prepared solution of

.
P

compound 9a is added to this mixture, and the entire solution is stirred at
RT overnight. The mixture is evaporated to dryness, the residue is taken up
in dichloromethane, washed with water and NaCl solution, dried using
sodium sulfate, filtered and again evaporated to dryness. The residue is

15 purified by column chromatography (ethyl acetate/MeQH), giving compound

10a as colourless solid.

Enantiomer 8b can also be converted into the corresponding antipode of
compound 10a analogously to procedures h. and i. described.
20 Racemate 7 can likewise be converted into the racemic mixture of 10a via
procedures h. and i. The separation into the antipodes can also be carried

out at this stage analogously to g.



/F 10 FFie 1H NVR (400 Mz, DMSO) 6 = 16.02 (s, 1H), 8.25 (s,

éH)14 ( 19’?(&”’&4@78 1, 7.76 -7.70 (: 3K, 750 (d pleRe R o/fbdes

Example 2
Synthesis of 3-chloro-5-trifluoromethylbenzyi 4-[2-(2-oxo-2,3.dihydro-
benzooxazolyl-6(R)-sulfinyl)ethyllpiperazine-1-carboxylate 20a

: 0~ ?
?* e AN
ZN N 0
0\ i- 0\ k. \0 O
Q — ) .8
0 ci Q0 S/\/ o

Sy,
h
[<,]

i- 5-Chloro-2-nitroanisole (48.3 g, 0.25 mol) is dissolved in 300 ml of
acetonitrile. A solution of 2- mercaptoethanol (17.8 ml, 0.25 mol) in 100 ml

10 of acetonitrile and potassium carbonate (69.1 g, 0.5 mol) is added with stir-
ring, and the mixture is stirred under reflux overnight. The reaction mixture
is cooled, 500 ml of ice-water are added, and the mixture is then extracted
twice with 400 ml of ethyl acetate. The organic phase is washed with 0.2 N
NaOH solution and then with water, dried over magnesium sulfate, filtered

15 and evaporated in a rotary evaporator. Crystallisation using diethyl ether
gives beige crystals of compound 12,
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3.
2.
n
(I
(d

47
48
[ 2-
f)

10

15

20

i,
P

25

30

J=

- 3 15(m 15 5H), 1.85, 3.08 - 2.94 (m 1H), 2.812.72 (m 1H),

3
0
8

(H-ezt!i'
. 6,

] 3-chl 4 trifl omet hoxybenz
i%& (r)nl 2] 5(R) -Csulo1[ ionyl )rl et ﬁ&r] pi peraéll ne- §CP§F%9’9‘|‘5§%
1H NWVR (500 MHz, DVBO) = 16.38 (s, 1H), 8.24 (s, 1H), 8.09

k.  Compound 12 (48.0 g, 0.209 mol) is suspended in 50 ml of dichtoro-
methane, and triethylamine (19 mi, 0.209 mol) is added. Methanesulfonyl
chloride (16.2 ml, 0.209 mol) is added dropwise with stirring at a maximum
internal temperature of 15°C. The mixture is stirred at room temperature for
a further hour, the reaction mixture is then added to 300 mi of ice-water and
extracted twice with 200 mi of dichloromethane. The organic phase is dried
using magnesium sulfate, filtered and evaporated in a rotary evaporator,
giving compound 13 as oily residue.

I Compound 13 (57 g, 0.185 mol), tert-butyl piperazine-1-carboxylate
(34.5 g, 0.185 mol), and caesium carbonate (60.1 g, 0.185 mol) are dis-
solved in 300 mi of acetonitrile and stirred at 60°C overnight. 400 ml of
water and 400 ml of dichloromethane are added, and the organic phase is
separated off. It is dried using magnesium sulfate, filtered and evaporated
in a rotary evaporator. The residue is purified over a silica-gef column with
ethyl acetate as eluent, giving compound 14 as amorphous solid sub-
stance.

m.  3.15 g of 5% Pd/C are added to compound 14 (6.3 g, 15.8 mmol) in
85 mi of tetrahydrofuran. And hydrogenated at room temperature for 16
hours. The catalyst is filtered off. Evaporation of the solution gives com-
pound 15 as solid substance.

n.  Compound 15 (5.5 g 0.015 mol) are dissolved in 70 ml of 47% hydro-
bromic acid and stirred at 150°C for 8 hours. The reaction mixture is then
allowed to cool, and the deposited crystals are filtered off with suction. They
are washed with a litile water and dried, giving compound 16.

0. Compound 16 (1.18 g, 3.0 mmol), 1,1-carbonyldiimidazole (0.486 g,
3.0 mmol) 3-chloro-5-trifluoromethylbenzyl alcohol (0.63 g, 3.0 mmol) and
triethylamine (0.42 ml, 3.0 mmol) are dissolved in 20 ml of DMF and stirred
at RT overnight. The reaction mixture is evaporated and taken up in 50 ml
of water and 100 ml of ethyl acetate. The organic phase is separated off,
dried using magnesium sulfate, filtered and evaporated in a rotary evapora-
tor. The residue is purified over a silica-gel column with ethyl acetate as

eluent, giving compound 17 as solid substance.



1‘H),773(dd J86 1.1, 1H), 7.67 (d, J=2.0, 1H), 7.57 (dd, J=8.6,
1.1, 1H de J85 2.0, 1H), 5.07(5,2H),335-3155
5H), 3. ‘?’0202”% Bm 5 1H). 2.80 - 2.72 (m 1H), 2.48 - POTEBQIAP06H)
Rt[mn] 1.80, 3- br ono- 5-f | uor onet hyl anzyl
4-[ 2- (2- oxo- 2, 3-di hydr obenzooxazol e- 6(R) -
sulflnyl)ethyl]plpera2|ne 1- carboxyl ate O

p. Compound 17 (0.8 g, 1.63 mmol) and 1,1-carbonyldiimidazole

(0.265 g, 1.63 mmol} are stirred at RT for 3 hours in 10 m} of THF. 100 mi
of water are then added to the batch, which is then extracted twice with
100 mi of ethyl acetate. The organic phase is dried using magnesium sui-
5 fate, filtered and evaporated in a rotary evaporator. Crystallisation using
ethanol gives compound 18 as pale-brown crystals.
g.  Compound 18 {0.72 g, 1.4 mmol) is dissolved in 8 mi of glacial acetic
acid. Hydrogen peroxide (30% in water, 0.29 ml 2.8 mmol) is then added,
and the mixture is stirred at RT for 3 hours. The batch is then added to
10 100 mi of ice-water and neutralised using saturated NaHCO3 solution. The
e mixture is extracted twice with 50 ml of ethyl acetate. The organic phase is
dried using magnesium sulfate, filtered and evaporated in a rotary evapo-
rator. Crystallisation using ethanol gives compound 19 as pale crystals.
r. Racemate 19 (0.35 g, 0.66 mmol) is separated by means of prepara-
15 tive HPLC on a Chiralpak AD (5x40 cmi, 20 um) with methanol/ ethanol
(25/75) (flow rate: 100 mi/min), giving the: two enantiomers 20a and 20b as

amorphous solid substance.

The following compounds can be preparad in an analogous manner as

20 described in Examples 1 and 2:

ey

3-chloro-5-trifluoromethylbenzyl 4-[2-(2-ox0-2,3-dihydrobenzooxazole-6(R)-
sulfinyl)ethyl]piperazine-1-carboxylate (la)

O F
N M
N O
O:‘\v/ (\ F
i
O
Cl la
25 racemate: TH NMR (500 MHz, DMSO) & = 12.02 (m, <1H), 7.81 (s, 1H),

7.75 (s, 1H), 7.89 (s, 1H), 7.62 (d, J=1.5, 1H), 7.47 (dd, J=8.1, 1.5, 1H),



Br1lg 101H NMR (500 MHz, DMSO) 5 = 16.10 (s, %Hzlé ?. 251(3 1H), 8.10
dJ8 7. 74 (d, J=8.6, 1 7.55 - m

( ‘302&%‘?1“45782 (1H) 5.08 (sH)ZH), 3.32 - 3.14 (m %WPZ%O%‘&G‘”
2 94 (m 1H) 2.81 - 2.74 (m 1H), 2.5@¢- 2.27 (m 5H), R[nin] 1.63,
153, 5- di net hyl benzyl

442- (3H benzotri azol e-5(R) -sul fi nyhet hyl ] pi perazi ne-1- carboxyl ate
(1h) 0 39 7325 GNVH‘8510QH\YH5 15115’(52)1 644513 m(msmm 148. ﬁ@?(m,, 10N
8.09 (d, J

4. 97(§ Oﬁséﬁ% @mlieH ﬁa?m 683nnﬂH) 249'@»@@7 fm)éH)z Rifmir] 1.80,

3-chloro-5-trifluoremethylbenzyl 4-[2-(3H-benzotriazole-5(R)-sulfinyl)ethyl}-

5 piperazine-1- carboxylate (Ib)
O F

N BN
N :©\ (\N ° F i

N\

N\)
ﬁ ﬁ/\/
© Cl Ib

1H NMR (400 MHz, DMSO) & 15.87 (s, 1H), 8.24 (s, 1H), 8.09 (d, J = 8.7,
1H), 7.82 (s, 1H), 7.78 = 7.67 (m, 3H), 5.15 (s, 2H), 3.55 — 3.14 (m, 5H),
3.07 =2.91 (m, 1H), 2.81 = 2.72 (1H), 2.48 — 2.28 (m, 5H), R{min] 1.79,

10
3,5-dibromobenzyi 4-[2-(3H-benzotriazole-5(R)-sulfinyl)ethyllpiperazine-1-
carboxylate (Ic)
x
N
) N\)
ﬁ ﬁ/\/

O
Br Ic

TH NMR (500 MHz, DMSO) & = 16.03 (s, 1H), 8.25 (s, 1H), 8.10 (d, J=8.6,

15 TH), 7.79 (t, J=1.6, 1H), 7.74 (d, J=8.5, 1H), 7.58 (d, J=1.8, 2H), 5.06 (s,
2H), 3.52 — 3.17 (m, 5H), 3.06 — 2.96 (m, 1H), 2.81 ~ 2.74 (m, 1H), 2.50 —
2.28 (m, 5H), Rt[min] 1.76,



- 2.71 (m 1H) 2.50 - 2.29 (m 6H), 2.25(s, 5H), R[min] 1.62,

4-trifl ugiPe ?ébenzyl 4-[2-(3Hbenzotri azol e- 5( R)-SUM£%E’%%H-

pi per azi ne- 1 car xylate (1i) O FF 1H NVR (400 WHz,

15.99 (s, 1H), 8.24 (s, 1H), 8.09 (d, »28.6, 10 1H), 7.79 - 7.69 (m
1H), 7.48 (d, J=8.3, 2H), 7.36 (d, J=8.3, 2H), 5.09 (s, 2H), 3.29 -
3.14 (m 5H), 308-294ﬁ 1H, 2.82 - 2.70 (m 1H), 2.49 - 2.25
(m 5H), Rtprf- h{ptrnfh@mmethy benzyl 4-[2430Henzetrinzote-H{ Seswiimyisthydenzy|

T5pi por azi nEPE AP Box A BPE/EREY ™ 1F R (500 M, DVBO) 6 = 16. 01

(s, 0.5 H), 8.26 (s, 1H), 8.10 (d, J@}6 .

el sanss:

c'> :
F~ >F q
1H NMR (400 MHz, DMSO) & = 15.98 (s, 1H), 8.25 (s, 1H), 8.15 — 8.00 (m,
5 4H), 7.74 (d, J=8.6, 1H), 5.25 (s, 2H), 3.40 — 3.14 (m, 5H), 3.10 — 2.92 (m,
1H), 2.85 — 2.68 (m, 1H), 2.49 — 2.24 (m, 5H), Rtjmin] 1.85,

A

4-trifluoromethylsulfanylbenzyl 4-[2-(3H-benzotriazole-5(R)-sulfinyl)ethyl]-

piperazine-1-carboxylate (le)

N
N// j@\ K\TAO
N
H = ﬁ/\/N\/
F
0 P
10 FoF e
1H NMR (400 MHz, DMSO) & = 16.02 (s, 1H), 8.25 (s, 1H), 8.10 (d, J=8.6,
1H), 7.76 - 7.70 (m, 3H), 7.50 (d, J=8.3, 2H), 5.4 (m, 2H), 3.47 — 3.15 (m
5H), 3.08 - 2.94 (m, 1H), 2.81 - 2.72 (m, 1H), 2.48 — 2.27 (m, 5H), Rt[min]
1.85,

15

3-chloro-4-trifluoromethoxybenzyl 4-[2-(3H-benzotriazole-5(R)-sulfinyl)-
ethyllpiperazine-1-carboxylate (If)



1H), 7.87 (d, J=8.1, 1H), 7.74 (d, J=8.6, 1H), 7.69 (s, 1H), 7.52 (d,

J=8.1, 1 oH). 3.29 - 3.16 (m 5H). 3.07 - 2
2. 84 - 20 .2931,%%97(8&%’%1)2.50 - 2,30 (m(ng), Ri[min] 1. 7’%&’%@10’?’@641

3-fluoro-4-trifluoromethyl benzyl _ _
4-12- (3H-benzotri azol e-5(R)-sul fi nyhet hyl]- piperazine-1-carboxyl ate
0 | k

F F

TH NMR (500 MHz, DMSO) & = 16.08 (s, 1H), 8.24 (s, 1H), 8.09 (d, J=8.6,

1H), 7.73 (dd, J=8.6, 1.1, 1H), 7.67 (d, J=2.0, 1H), 7.57 (dd, J=8.8, 1.1, 1H),

7.45 (dd, J=8.5, 2.0, 1H), 5.07 (s, 2H), 3.35 - 3.15 (m, 5H), 3.07 — 2.95 (m,
5 1H), 2.80 - 2.72 (m, 1H), 2.48 - 2.30 (m, 5H), R{min] 1.80,

3-bromo-3-fluoromethylbenzy| 4-[2-(2-ox0-2,3-dihydrobenzooxazole-6(R)-
sulfinyl)ethyllpiperazine-1-carboxylate

O
N
soUNS
) N\)
N 87
O
Br |g
10 TH NMR (500 MHz, DMSO) & = 16.10 {s, 1H), 8.25 (s, 1H), 8.10 (d, J=8.6,

1H), 7.74 (d, J=8.6, 1H), 7.55 — 7.46 (m, 1H), 7.42 (s, 1H), 7.24 (d, J=9.2,
1H), 5.08 (s, 2H), 3.32 — 3.14 (m, 5H), 3.09 — 2.94 (m, 1H), 2.81 - 2.74 (m,
1H), 2.50 — 2.27 (m, 5H), Ri[min] 1.63,

e

15 3,5-dimethylbenzy! 4-[2-(3H-benzotriazole-5(R)-sulfinyl)ethyl]piperazine-1-
carboxylate (Ih)
O
N
oS an s
N
{ﬁé /\/N\)



1H NVR (500 MHz, DVBO) 6 = 15.92 (m 1H%a 8\.]22(3 1H) 8.10 (d,

J=8. 6, tJ:78,1H),7.74 , J=8.7,
Jcll.s,%my“‘%%sgd J=8.0 1H). 5.17 (s. 2H). 3. 26 kctite %“ﬂ?’“%ﬁﬁ‘
3.08 - 2.96 (m 1H), 2.82 - 2.74 (m 1Hp, 2.49 - 2.25 (m 5H),
Ri[min) 1.69,

1-{412- (3H benzotri azol e-5(R) -sul fi nyhet hyl ] pi perazin-1-y1}-3-(4-trif
| uor o- 10nef hyNpi(BA0 WiHzp BM3Op e 05.91 (s, OH), &EMD@NRIP&BM}M& J=|H\ﬂ1'50)

oh. 2y a5 tirngtse2rss 8y iy e 450 3%@%% 1 3B AT (B
3 06 - 2. 965HM 3. ml?l)q 2@38(% (1tH) Q%b52 721F4}n 12H)7§ 502&025 m)n ég%, .2 351565
(t, J=7.6, V@t& 8 (m 1H), (m 4H), [ mn]

1. 64 and dit[mﬂzﬂg%PCT/ EP2010/ 005641 41

5
4-trifluoromethoxybenzyl 4-[2-(3H-benzotriazole-5(R)-sulfinyl)ethyll-

piperazine-1-carboxylate (li)

ST
. N
N ﬁ/\/N\) o
F
0
e
TH NMR (400 MHz, DMSO) & = 15.99 (s, 1H), 8.24 (s, 1H), 8.09 (d, J=8.6,
10 TH), 7.79 — 7.69 (m, 1H), 7.48 (d, J=8.3, 2H), 7.36 (d, J=8.3, 2H), 5.09 (s,
2H), 3.29 - 3.14 (m, 5H), 3.08 — 2.94 (m, 1H), 2.82 - 2.70 (m, 1H), 2.49 —
2.25 (m, 5H), R{fmin] 1.62,

3-chloro-4-trifluoromethylbenzyl 4-[2-(3 H-benzotriazoie-5(R)-sulfinyi)ethyl]-

15 piperazine-1-carboxylate (lj)
0O
L N/,N:O\ I/\N)Lo cl
N\
H ﬁ/\/N\) =
O F

F .
I

TH NMR (500 MHz, DMSO) & = 16.01 (s, 0.5 H), 8.26 (s, 1H), 8.10 (d,

J=8.6, 1H), 7.87 (d, J=8.1, 1H), 7.74 (d, J=8.6, 1H), 7.69 (s, 1H), 7.52 (d,

J=8.1, 1H), 5.21 (m, 2H), 3.29 — 3.16 (m, 5H), 3.07 ~ 2.94 (m, 1H), 2.84 -

20 2.70 (m, 1H), 2.50 — 2.30 (m, 5H), R{min] 1.75,



_3'-fl uoro-5-trifluoronethyl benzyl

412- ( 2- ower %1 B4Ry dr obenzooxazol e- 6(R) -

sul fi nypet hyl ] pi perazi ne-1-carboxyl ate FFi m 1H NVR (ESBIEK/%—?ZI?MB%O)
6 = 15.60 (s, 1H), 8.24 (s, 1H), 8.08 (8, J=8.6, 5 1H), 7.72 (d,
J=8.7, 1H), 7.61 (d, J=8.6, 1H), 7.58 - 7.48 (m 2H), 5.16 (s, 2H),
3.36 - 3.14 (m 5:2,, 3.07 - 2.93 (m 1;2, 2.81 - 2.74 gm 1H), 2.49 -
2.27 (m SH;lurpwrtflueraoethyienavipd-B-H-hensotipznlet B&)-sudfinwethyilest )
Test descripti The _gHE in activity is measured indirectly using
Anpl ex Red agéekr%ﬂ-‘.gql rgr%ﬁé&enl?ed is measured here as fluorogenic

i ndicator for the H202 formed. In deta@ |, autotaxin converts the
substrate |ysgphosphatidyl choline (LP) into phosphocholine and

| ysophosphat rAQy agi d (LPA). f 5O i o, the
phosphochol Nge i g dgcted withial kaf i ne phosgp e to give inorganic
phosphat e andNchokj-re: én"t\@/lﬁ xt_-step, chol s oxtdi sed by cho-
20 line oxidade to giveibetaine, with formation”of }202. H202 reacts

wi th Anpl ex Red reagentQin the presence of peroxi ¢g/dde (horseradi sh
peroxidase) in a 1:1 stoichiometry and forns the hidghlyidl uorescent

i netic. moadh MR oD R, B Sl B L824 e Ereuks, Hbhes AddodTaE
f Isior escent 1ﬁ5{bﬁ89@§937\.’mi1@9 258 U%.?‘é’i\éﬁ! zg‘éa(hgtjéi‘? gl gﬁi}?.@?i(ﬁan

be corrected out. 42 Test procedure anda ol'ufi‘onh or

é-of:; the testJsRBstEhcRS7 (subiH), &r2@s 3§ imt BEl) 208 -ARI9F)(m,nf Hypdisd dual
concent rati gas dl s3g] wefh 1% 200 KPS, PH % o

1-{4-[2-(3H-benzotriazole-5(R)-sulfinyl)ethylpiperazin-1-y}-3-(4-trifluoro-

10 methylphenyi)propan-1-one
@)
N o
OO
O F

F

I
TH NMR (500 MHz, DMSO) 5 = =20.00 (s, 1H), 8.25 (s, 1H), 8.10 (d, J=8.6,
1H), 7.74 (d, J=8.6, 1H), 7.62 (d, J=8.1, 2H), 7.47 (d, J=8.0, 2H), 3.30 —
3.10 (m, 5H), 3.06 — 2.96 (m, 1H), 2.89 (t, J=7.5, 2H), 2.78 - 2.70 (m, 1H),

15 2.65 (t, J=7.6, 2H), 2.48 - 2.38 (m, 1H), 2.37 - 2.18 (m, 4H), Rimin] 1.64
and



5 with a nmaxi numof 7.7%of DMSO are pre-incubated together with 10

| (16 ng, ly purified reconbinant autotaxin in

IOnsacrotltre pF ?eg{jér ovided with 384 wells at 22C for 30 ﬂ{l;?ﬁuﬁ%/oosm]
reaction is then initiated by addition4af 5pl of

L- a- | ysophosphati dyl choline (LPC), where the final concentration of
LPCis 75 pM The m xture is incubated at 37C for 90 mn. After the

i ncubati on, 3Mreﬁ—ﬂﬁ§domqemﬁaenmlr4>[a -(ero-Addigrisoherzooespaledd(RY)
and chol i ne_oxi das s _added, ,and th quorescence is imediately
measur ed at S%Iﬁ Y'ﬁ%ﬁtﬂﬂt'ﬂewm# 399 EPOatE85 nmin a "Tecan Utra

mul tinode" reader. The activity of aupptaxin is calculated indirectly
vi a detection_of the H202 forrred 15 terial: Mcrotitre plate: PS

m cropl at e, 3§ e snmal | g,
20Pr ot ei n: rél;onb aut ot aX| (B uI o] Expr essi on)
Subst r at e: L- aNFySQpho a{'\l\dﬂ Mhol ihe (chick )); Avanti Pol ar
Li pids # 8300I-7I1P St and d CI4 LPA, Avanti Pol a i pids, Cat# 857120P
25Det ecti on reagent: Arm(bex Red reagent | nvigtrogen # Al 2222; dis-
solved in 1.923 nl of DMSO peroxi dase type Vi-A Iporseradl sh) from
Sigma # P6782; dissolved in 7.45 m of test buffer, clwline oxidase;

oo SN R Pafo i t@ffoaézwt%péasﬁ&m 884
| ifpi d- f r ee, 1RpCh®2 Cat 445/ 3886), The1 l(&ZS&a/el 14%)8 7048 al7 4G ORPOMNTS 16 (s

.described are < llAM in this assay. 5 The fol owin exanpl es rel ate
4o medi canedby:3.36 —3.14 (m, 5H), 3.07 - 2. 93(m 1H), 2.81-2.74 (m, 1H), 2.49 —

2.27 (m, 5H), R{{min] 1.69.

10 Example A: Autotaxin test (enzyme test)

Test description

The autotaxin activity is measured indirectly using Amplex Red reagent.
15 Amplex Red is measured here as fluorogenic indicator for the H,0, formed.
In detail, autotaxin converts the substrate lysophosphatidyicholine (LPC)
into phosphocholine and lysophosphatidylic acid (LPA). After this conver-
sion, the phosphocholine is reacted with alkaline phosphatase to give inor-
ganic phosphate and choline. In the next step, choline is oxidised by cho-

20 line oxidase to give betaine, with formation of H20,. H205 reacts with

.
B !

Amplex Red reagent in the presence of peroxidase (horseradish peroxi-
dase) in a 1:1 stoichiometry and forms the highly flucrescent resorufin. The
fluorescence is measured in a reaction-dependent kinetic mode in order
that fluorescent signals from possible cther fluorescent substances which

25 are not involved in the reaction can be corrected out.



‘E}xarrpl e B: Injection vials 10A solution of 100 g of an active

conmpound,, of rmula | and 5 g of diso- dium hydroge I.N
3 Irrpof gYV |2§)Wﬁ4é water is adjusted to pH 6.5 using 2 Rﬁﬂgﬁ?@@hﬁgﬂ C
acid, sterile filtered, transferred int4 injection vials, |yophilised
under sterile conditions and seal ed under sterile conditions. Each

I njection vial contains 5 ng of active conpound. 15 Exanple C

Supposi t ori éestpmicetiuree of 20 g of an active conpound of the fornula
Il with 100 g of soya lecithin and 1400 g of cocoa butter is nelted,
poured into nmoul ds and 20all owed to cool. Each suppository contains
20 of acti A, . | L4 | ' I
froﬁl g ofqaﬁlnﬁlzig?%e cor?%(%)ﬁ'gwgﬁo r??]fetﬁ% Jg%ﬂb%ﬁ%%@gg%d%fe EN@%E%‘Z
2 H20, 28. 48ameofA(Na2iHR@ividRaH2Oneadradions glissohoech mal20oriViudepds pH de2

in.940 nl of .pidistilled : i s adjusted to 6. and the
SO Ut on | S WHcR TR £ g PEEMEDeartn e TR Re toether Win 1w
sol ution Cagi@ﬁg}léf-‘%idw PhFfiEQ TBE bt HieBaxin fta BIAGR hctitre plate
O ntment 500 ng of an active conggund of the fornula | are mxed wth
99.5 g of vaswldewithddr welpat 22tohai 30 oris. The Exactisnesthematitiated by
mxture of %dg%ogfofag;tjll LG ggﬁgs;%atltdg}ﬁzhgﬁrﬁgﬂﬁcs,’ wﬁekegﬂ?é filng eone
centration of LPC is 75 pM. The mixture is incubated at 37°C for 90 min.

-10 After the incubation, Amplex Red reagent, peroxidase (horseradish peroxi-

dase) and choline oxidase is added, and the fluorescence is immediately
measured at 612 nm with excitation of 485 nm in a "Tecan Ultra multimode*

reader. The activity of autotaxin is calculated indirectly via detection of the

H20, formed.
15
Material:
Microtitre plate:  PS microplate, 384 wells, small volume, black Corning,
Cat#3677
20 Protein: recombinant autotaxin (Baculovirale Hi5 Expression)
¢ Substrate: L-a-lysophosphatidylcholine (chicken egg)); Avanti Polar
Lipids # 830071P
Standard: C14 LPA, Avanti Polar Lipids, Cat# 857120P
25 Detection reagent: Amplex Red reagent; [nvitrogen # A12222; dis-

solved in 1.923 ml of DMSO peroxidase type VI-A
(horseradish) from Sigma # P6782; dissolved in
7.45 ml of test buffer, choline oxidase; Sigma #
C5896; dissolved in 2.47 mi of test buffer

30 Detection reagent mix: 1:100 dilution of Amplex Red reagent in test buffer



12 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium
st ear at ewigsPPELsREd I n a conventional manner to give t?@*@k?ﬂ]b/lﬂos%éch
?1 anpl'e"G

a way that each tablet contains 10 ng of active conpound.

Dragees 15Tabl ets are pressed anal ogousPy to Exanple E and
subsequently coated in a conventional manner with a coating of
sucrose, potato starch, talc, tragacanth and dye. Exanple H: Capsul es
20 2 kg of A&t Refenpound of 20he M drrisuti@l, IMerics, Cat # JdB2AP, ipht 6.har d

el atine capsules in a conventi,Q n i n_sych a each
gapsule contains 20 ny of thebéd??tgg%bﬁggtﬁge’g%@@%ﬁ%ﬁ%?ﬁé%%knpoules
A solution of 1 kg of active conpound of the formula | in 60 | of
bidistilled water is sterile filtered, transferred into anpoul es,

| yophi | i sed ThadepOsadyas ef @bermpoends descrites @¢ unpbringhisragsay.
conditions. Each anmpoul e contains 3010 ng of active conpound. WO

2011/ 044978PCT/ EP2010/ 005641 45 Patent Clains 1. The conmpound la to I'm

The following examples relate to medicaments:
Example B: Injection vials

,1_.,_:_0 A solution of 100 g of an active compound of the formula | and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active compound.

15
Example C: Suppositories
A mixture of 20 g of an active compound of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

20 ailowed to cool. Each suppository contains 20 mg of active compound.

S

Example D: Solution

A solution is prepared from 1 g of an active compound of the formula I,
25 9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na;HPOQ, - 12 H,0 and 0.1 g of

benzalkonium chloride in 940 mi of bidistiled water. The pH is adjusted to

6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.



#
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N-- -\ - <-%%® 2011/044978 PCT/EP20106/005641

i 44

Example E: QOintment

200 mg of an active compound of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.

5

Example F: Tablets

A mixture of 1 kg of active compound of the formula [, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
ﬂ10 pressed in a conventional manner to give tablets in such a way that each
G tablet contains 10 mg of active compotund.

Example G: Dragees

15 Tablets are pressed analogously to Example E and subsequently coated in

a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.

Example H: Capsules

20
2 kg of active compound of the formula | are introduced into hard gelatine
) capsules in a conventional manner in such a way that each capsule con-
tains 20 mg of the active compound.
25 Example I: Ampoules

A solution of 1 kg of active compound of the formula | in 60 ! of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile corditions. Each ampoule contains

30 10 mg of active compound.
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.and 1lOpharmaceutically usable salts, solvates, enationers, tautoners
and st erwai-apRusst hereof , including m xtures thereof ipgepkbroidbises:
2. Medi canents conprising at | east one conpound according to Claim1l
and/ or pharmaceutically usable salts, ¢3lvates, enantioners, tauto-
48 mers and stereoi soners thereof, including m xtures thereof in all

rati os, and optionally excipients and/or adjuvants. Cllb, 0 O
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and
10 pharmaceutically usable salts, solvates, enatiomers, tautomers and

sterecisomers thereof, including mixtures thereof in all ratios.

2. Medicaments comprising at least one compound according to Claim 1

and/or pharmaceutically usable salls, solvates, enantiomers, tauto-
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mers and sterecisomers thereof, including mixtures thereof in all

ratios, and optionally excipients and/or adjuvants.

3.  Use of the compounds selected from the group
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o

Il I'mand pharmaceutically usable salts, solvates, tautoners and
stereo- W@ i3peRp® t hereof, including m xtures ther eof paTRbbo1086d696 .
for the preparation of a nedlcanent for_the treatnent of diseases in
whi ch the inhibition, regulation and/ or*®nodul ation of aut ot axin pl ays
a role. 4.Use according to Claim3 of the conpounds according to
Caim2l1 51 and pharmaceutically usable salts, solvates, enantioners,
tautoners and stereoi soners thereof, including m xtures thereof in
all ratios, for the preparation of a nedi ganent for the treatnent or
prevention of tunpur diseases. 5 5.Use ac ding to daim4, where

t he t unour dlseaaﬁ are~fji bro- sarc niﬁo C [

chondr osarcomma, hbste- C sarconal choydoma;y ang affcony,
endothellosarconaN qlia‘OIQSQLEQ Lynphangi oe eIiogarcona,
synovi oma, mnesot hel i oma, 10fFw ng”s t hour, | ei osartcéfs,

r habdonyosar coma, col on cargi nona, pancreatlc cancer, frleast cancer,
ovari an cancer, prostate cancer, squanous cell carcinomd b sal cel
carci nonma, adenocar ci nona, syringocarC|nona sebaceous gl an
carcinoma, papillary carcinoma, papillary adenocarci nonas,

cyst adenocar ci nonmas, bone marrow car- 15 gj noma, bronchogenic

carci noma, renal cell carcinong, hepatonau b|Ie duct carcinona,

chorlocarC|nona,,N~ , enbryoni 2 S QUnDur
cervical cancer Ntes ar tunour caﬁhan'

étarcinona bl adde nQna, ~epit eI|a carcino

astrocyton, neduﬁlobl.stodﬁ/ﬁ\?a/ i Opfiar yngi onm,

pi neal ona, haenmangi obl ast on®, acoustic neurong,

meni ngi oma, nel anoma, neurobl ast oma, retinobl astoma, ['eg@kaer a,

| ynphorma, multiple nyel oma, Wal denstrom s macrogl obul i naem a"and
heavy chain di sease. 256. Medi caments conpri sing one or nore conpounds

according to Caim

F F Im

and pharmaceutically usable salts, solvates, tautomers and stereo-
10 isomers thereof, including mixtures thereof in all ratios, for the prepa-
ration of a medicament for the treatment of diseases in which the inhi-

mﬁomregubﬁonandkmwnodwaﬁonofauuﬂaxkaMaysarob.

4.  Use according to Claim 3 of the cornpounds according to Claim 1



.1 and/ or pharmaceutically usable salts, solvates, enantioners, tauto-
mers andwstmregeussner s t hereof, including m xtures therpof/EPmmiabdses1
ratios, and at |east one further nedi ca:\["/r\gnt active conpound. 30 7. Set
(kit) consisting of separate packs of

2011/ 044978PCT/ EP2010/ 005641 52 0 0

and pharmaceutically usable salts, solvates, enantiomers, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment or prevention of

tumour diseases.

5. Use according to Claim 4, wi'lere the tumour diseases are fibro-
sarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangio-
sarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma,

10 Ewing’s tumour, leiosarcoma, rhabdomyosarcoma, colon carcinoma,
pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma,
syringocarcinoma, sebaceous gland carcinoma, papillary carcinoma,
papillary adenocarcinomas, cystadenocarcinomas, bone marrow car-
15 cinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma,
bile duct carcinoma, cheriocarcinoma, seminoma, embryonic carci-
noma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-cell lung carcinoma, bladder carcinoma, epithelial carci-
noma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
20 ependymoma, pinealoma, haemangioblastoma, acoustic neuroma,
oligodendroglioma, meningioma, melanoma, neuroblastoma, retino-
blastorna, leukaemia, lymphoma, multiple myeloma, Waldenstrém's

macroglobulinaemia and heavy chain disease.

25 6. Medicaments comprising one or more compounds according to Claim
1 and/or pharmaceutically usable salts, solvates, enantiomers, tauto-
mers and stereoisomers thereof, including mixtures thereof in all
ratios,

and at least one further medicament active compound.
30

7. Set (kit) consisting of separate packs of
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,fati‘os, and (b)an effective anount of a fulther medi canment active
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and/or pharmaceutically usable salts, solvates, enantiomers, tauto-

10 mers and stereocisomers thereof, including mixtures thereof in all
ratios,
and
(b) an effective amount of a further medicament active

compound.



