PYRAZOLI NE DERI VATI VES USEFUL FOR THE TREATMENT OF
CANCER The present invention relates to new

waeshrowt ed pyrazol i ne conpounds, phar maceut i B@/EP2005/001656
conposi tions containing such conpounds and the use of
t heB¥RACZON U RERI VROI VEShBSERUB aFORe MHE GIREBTMRNET OF [QANCER
particular for the treatnent of brain cancer, bone

cancer, lip cancer, nouth cancer, esophageal cancer,
The ﬁﬂe@gﬁﬁhvémfelat‘eb Y& hemltutéb Wﬁﬂohﬁé %ﬁfpou%@c reas
ancer, ovary cancer, cervical cancer, ng cancer,

phardmaeasmcat aomgositioks m:omammeg sueb m@mpmmﬁsfand theause of these

comqggug@%flé r@gt}]%%%eo %‘87‘%%5%@3%% glé| ﬁoﬁ'ghe‘?ea efl' o{ Brain cancer,
bonelcz:{rﬂ:eﬁ g’&'ﬁ&ef YL dncep- S3tphhbdl &hcer, stomach cancer, liver

5-aryl i hydr opyr azol es as Inhibitors of
cances djlaﬂﬁqg:enasep@ncreas ganser,rav@nreances cenigahsanesrong cancer,
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cancBEhAGoRbrdstatanBdncgF.omt h. Cancer is still one of the
nmost frightening di seases on earth. Finding effective

treatnment met hods and nedi canents for therapy is
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pyraZdies as driteibitérsios chlmm&gemHseeZ fohtheptresterent |of1mzﬁarmmatlcbmand

vi de pew co unds
|anarP1mat|on related d| rs as \)\/Ahl

\ as inhibitors of cellular neoplastic

transformations and metastatic tumor growth.

Cancer is still one of the most frightening diseases on earth. Finding effective
treatment methods and medicaments for therapy is subject of ongoing research and

will have great influence on man'’s life expectance and well-being.

Therefore it is the object of the present invention to provide new compounds which
exhibit improved activity in the treatment of cancer.

Surprisingly it has been found that substituted pyrazoline compounds of formula | and
of the formula I' show improved antitumoral activity in the treatment of cancer,
especially of colon and/or prostata cancer, although these compounds do not inhibit

cyclooxygenase-1 and/or cyclooxygenase-2.

Therefore, one aspect of the present invention is to provide compounds formula | and
of the formula I’
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exhibit inproved activity in the treatnment of cancer.
Surprisingly it has been found that substituted
w@yoanwioime conpounds of fornula | and of the POT/EP1085/001656
I show inproved antitunoral activity in the treatnent
of cancer, especially of colon and/or prostata cancer,
al t hough these conpounds do not inhibit
cyclooxigenase 1 andCér cycl ooxygenase-2. ThereforeCFj
one adRect of the p esent invention is to provide
and of t formula |' wher grm
\group, R3
i< a Cl -\ al kyl group,

g their racemates\and

a2 |' wherein R3 fand R4,
if}3 al kyl group,R [
ith at | east one hal oge
and/ or enantioners or m

their diaster®
t her eof i ncl udi

wherein

R' and R? is a methyl group,
R® and R*, equal or different, is a C1. alkyl group, of which at least one is substituted

with at least one halogen atom,

and their diastereomers and/or enantiomers or mixtures thereof including their

racemates and pharmaceutically acceptable salts thereof.

Preferred is a compound according to formula |' wherein R®and R*, equal or
different, is a C1.3 alkyl group, of which at least one is substituted with at least one
halogen atom, and their diastereomers and/or enantiomers or mixtures thereof

ihcluding their racematés and pharmaceutically acceptable salts thereof.

Preferred is also a compound according to formula I' wherein R® and R* is a methyl
group, of which at least one is substituted with at least one halogen atom, and their
diastereomers and/or enantiomers or mixtures thereof including their racemates and

pharmaceutically acceptable salts thereof.

Further preferred is a compound according to formula I wherein R® and R*is a
methyl group, of which at least one is substituted with at least one fluorine and/or

2



Preferred is also a conmpound according to formula I’
wherein R3 and R4 is a nethyl group, of which at |east
wonmsossubstituted with at | east one hal ogen Bt DREP2085)1656
their diastereoners and/ or enantiomers or m xtures
t hereof including their racemates and pharmaceutical
acceptable salts thereof. Further preferred is a
chIorinmatmmmhchttmmmastgr&amer@rand/@' énantiosnersor R3ixtunels Breresf
. a nmethyl group, cha ast o t ed
includfieRelirapdndles ol plieisiur ignl Sociien e aats dasreohnG
their diastereoners and/or enantioners or m xtures
t hereof including their racenates and harnaceuglcaIA
Even anote prefprreddis atcompminsoaccording tmr@wa drwherein REaad R'is a

iy GG B B B e AR P B S,

their didsterdonteraHdsr sHrdibhitds af enixtupesitHeedfrincludiigether metemates
and/ or enantiomers or m xtures thereof including their

and pharmraraudisalinacesniabiasalisiteeresl.accept abl e sal ts
thereof. Preferred is also a conmpound according to
formula |I' wherein R3 and R4 is a CF3 group, and their

Preferdéd i slse aneurmpountt accardimgttodornsladr whiesdin RéandRt saf CF3
i ncl udi ngl their racen@t es and har mace

groupRd e @SE"'&W@G% B SN BRATT e dhetkok Bichidig their
racen%?e('g Qﬁé"bharrjn eutlc y acce gtagle sal%slthereof

am nosu ony tritluoromnethyl -
5-(2, 5- dlnethylphenyl) 4 5 di hydr o- pyrazol e, and
Most gr%?é)rrreé |nsg atc(c)ordlng to f%rmula 1 (ﬁ aminosulfonylphenyl)-3-trifluoromethyl-
5-(2,5-dimethylphenyl)-4,5-dihydro-pyrazole, and according to formula I°, 1-(4-
amihosuIfonylphenyl)-3-trif|uoromethy|-5-[3,5-di-(trifluoromethyl)-phenyl]-4,5-dihydro-
pyrazole, the diastereomers and/or enantiomers or mixtures thereof including their

respective racemate and pharmaceutically acceptable salt thereof.

The inventive compound of the formula | can be prepared via a general route
according to the following reaction scheme:



am nosul fonyl phenyl )-3-trifluoronethyl-5-[3,5-di-(trif
| uor onet hyl ) - phenyl ] - 4, 5-di hydr opyrazol e, the
waolc@spemeoner s and/ or enantiomers or m xt ures PABERDNS/001656
including their respective racemate and
pharmaceutically acceptable salt thereof. The ®)
inven&'gﬁ conpound of the fornmula |I can be prepared
via a b eral route according to the foll ow ng
reactijon schene: wherein have t he neani ng
gi vewrxabove. The inuenLﬁ@gggggggind_ai the formula | ////
I'y7obt aNyed by reaction of a conpound of the fornula
| wherfein RL and R2 have®fhe above mentioned
ni ngs,] wi t h t he—econpound—of—Forrue 111, Hie
[ [ &;eferably carri out in an organ
sol vent |ikeRan al cohol, netRadol or ethanol, or i
ethﬁg, di oxane or tetrahydroffurane. The reaction
preferably takes place in P c nmedium Preferred
the addition of an organiN“aci d Cli ke acetic dLid or
inorganic acid |ike hydrdgchloric acid. The reaction

e prPgLi di ne, piperazine, sodium
de, sodiun1nethoxideh6§r

tenperature c g
he refl uxing ?ﬂ4

SO,NH,
- HCI Y

SO,NH,

wherein R' and R? have the meaning given above.

The inventive compound of the formula [ is obtained by reaction of a compound of
the formula Il



tenperature of the organic solvent and the reaction
time can last fromhours up to days. The conpounds of
wo beshomml a |' according to the invention canPdBEP2005/001656
prepared via a general route according to the
foll owi ng schene: SO2NHwherein R3 and R4 have the
meani ng gi ven above. A inventive conpound of the

general formula |I'" can be obt ai ned by reacting a
conmpound of the general forRula IIC [1'" wherein R3 and
R4 have the above nenti one Xeapingse with the

conpound of forrmula I11. The ;\actlon can be carried
out in an organic sol vent Iike an al cohol, e.g.

met hanol or ethanol, or an [
t et rahydrof urane. The react n can take place in

acid |i ke acetic agid or an |norgan|c acid |ike
hydrochl oric acid. "TF Qn can al so take place in
basic medium Preferred[js therlefore the addition of a
base |i ke piperidine, pi i Ne, sodi um hydr oxi de,

pot assi um hydr oxi de, thoxi de or sodi um

et hoxi de. The reaction tenpe eR¢an range from

ambi ent tenperature up to the refluxing
|

wherein R' and R? have the above mentioned meanings, with the compound of

formula il

NH,
NH :

- HCI

SO,NH,
1

The reaction is preferably carried out in an organic solvent like an alcohol, methanol
or ethanol, or an ether, dioxane or tetrahydrofurane. The reaction preferably takes
place in acidic medium. Preferred is the addition of an organic acid like acetic acid or
an inorganic acid like hydrochloric acid. The reaction can also take place in basic
medium. Preferred is the addition of a base like piperidine, piperazine, sodium
hydroxide, potassium hydroxide, sodium methoxide, or sodium ethoxide. The
reactien temperature can range from ambient temperature to the refluxing
temperature of the organic solvent and the reaction time can last from hours up to

days.



tenperature of the organic solvent and the reaction
time can last fromhours up to days. The conpound of
wo besohommul a 11, an internediate for the synt hetT/EP2005/001656
pat hway to obtain the inventive conpound of the
r .
The cofRlrs'of G Tor 81 SHpRnY 16 HEChUT O bE ittt via o
genef@rmubaacbwdmmt‘rm follmlrgmbmmave the above
menti oned neani ngs, with either N-phenyl-
chloro-trifluoroacetimde in presence of a
di al kyl phosphonate |ike diethyl net hyl phosphonat e andcg
strong base, preferably an organic base |ike LDA or by
a WtGHg reaction with nono-, di- or
trifluoracetyl nethyl ent rd hosphoran and a base
| i ke Jsodi um car bonat e ogﬂggﬁ§§tgun1ca[bonate. The
act i Mxcan be carried out in a solvent like
[ chloroforn®, or an ether like

solyent. The reaction tinme cgan range from m nutes
to Weveral hours. The conpaq of the formula Il &
al so be prepared via an § densati on oR*&n
al dehyde of the general flornula IV, in which Rl and R2
have t he above nenti oned

NH,
NH
M So,NH,
. HCI v
CFsy
R3 \
N
N/
R4
'l
SO,NH,



meani ngs, and 1,1,1-trifluoracetone. The reaction can
be carried out in presence of an inorganic base, e.qg.
w@20vpdroxe de of an al kali nmetal such as |ithi urgT/EPB0EMN1656
or potassi um hydroxi de, or an organi c base such as
' L di ' el Vi like.
wher?i'gﬂﬁi 6%%2#%&32@,6%& rréti&ﬁ(/)%lgt anee,' di met hyl sul f oxi de,
di met hyl f or mam de, net hanol, ethanol, optionally in
. presence of r. The erature of the condensation
A invPaiiva rampeund phitsoandal OTBgd 81 P@cﬂﬁt?@ﬁﬂg})’aﬁe@%"%ﬁd
r ' I f&nfdk |If ange from hours up to days. The
con“%gﬁgéﬁﬁgéggﬁ?ﬁgﬂﬁbrnupa I1'" can be prepared via a
general route by reacting a substituted benzal dehyde
according to fornmula IVIV-wherein R3 and R4 have the
above nentioned neanings, with either N phenyl-1-
chlor-trifluoracetimde in Qresencerqf a
di al kyl phosphonat e |i ke di et nNyyet hyl phosphonate and a
strong base, preferably an organic base |ike LDA or by
a Wttig reaction with nono-, di- or
trifluoracetyl methyl entri phegyphosphoran and a base
I'i ke sodi um carbonate or pofassi um carbonate. The
reaction can be carried out|in an organic solvent |ike
di chl or onet hane, chl orof or or an ether |ike
t etrahydr of urane, ethyl di met hoxyet hane or
di oxane. The reaction

R3 R*

wherein R® and R* have the above mentioned meanings, with the compound of

formula Ill.

The reaction can be carried out in an organic solvent Iiké an alcohol, e.g. methanol or
ethanol, or an ether, e.g. dioxane or tetrahydrofurane. The reaction can take place in
acidic medium. Preferred is the addition of an organic acid like acetic acid or an
inorganic acid like hydrochloric acid. The reaction can also take place in basic
medium. Preferred is therefore the addition of a base like piperidine, piperazine,
sodium hydroxide, potassium hydroxide, sodium methoxide or sodium ethoxide. The
reaction temperature can range from ambient temperature up to the refluxing
temperature of the organic solvent and the reaction time can last from hours up to
days.

The compound of the formula Il, an intermediate for the synthetic pathway to obtain
the inventive compound of the formula |, can be prepared via a well known route by
reacting a substituted benzaldehyde according to formula IV



tenperatures can range from- 700C to the refl uxing
tenperature of the organic solvent. The reaction tine
w@ansozmge from m nutes up to several hours. TPEI/EP2005/001656

conpound of the formula Il can al so be prepared via an

al dol condensation of an al @GH@de of the genera

formula 1V, in which R3 and [R4 have the above

menti oned neani ngs, .nd 1,1,)1-trifluoracetone. The

reacti on can be carri et pr esence of an

I norgani c base, e.g. a h‘droxio: of an al kali netal

such as lithium sodium gr potagsium hydroxide, or an

organi ¢ base such as pi p&gi AN a solvent |ike

t et rahydr of ur ane, di nmet hox »”éne pA met hyl sul f oxi de,

di met hyl f ormam de, nethanol ., ethanol, optionally in

presence of water. The teanVature of t he condensati on

reaction can range from- 200C and room tenperature

and the reaction tinme ranges fromhours up to days.
whergimeR1 ane R h&vedbemwlvdsnerﬂno‘rmdnubanlhgan\dntrh ‘eitheaN-penyl-1-

ated in formof their fo of any of
chlorpﬁehworeﬁaetﬁa@@uf\.paawn eqaa'éﬁwﬁaoapggn Kepr esent
dlethgl?ﬁ{éiﬂ HBS@%té %'n@tae§tr6 bhse gfr@fe?ét%@tan' &gﬁhlcoélé‘ée like LDA or
ubst pyrazol i ne cohpoun formul a
by a Wittigdieactiérowithlraomo-, ﬁerortthfworanetyhmtbybntrfprwnylphosphoran and
t ment of, cance

a basgregﬂief g@a ﬁ}g\eéﬂrhga%\%dirr assium carbonateé. Ji'he rea&%w(':acnube carried

out in a solvent like dichloromethane, chloroforme, or an ether like tetrahydrofurane,

.ethyl ether, dimethoxyethane or dioxane. The reaction temperatures can rahge from
—70°C to the refluxing temperature of the organic solvent. The reaction time can

range from minutes up to several hours.

The compound of the formula Il can also be prepared via an aldol condensation of an
aldehyde of the general formula IV, in which R" and R? have the above mentioned
meanings, and 1,1,1-trifluoracetone. The reaction can be carried out in presence of
an inorganic base, e.g. a hydroxide of an alkali metal such as lithium, sodium or
potassium hydroxide, or an organic base such as piperidine in an organic solvent like
tetrahydrofurane, dimethoxyethane, dimethylsulfoxide, dimethylformamide, methanol,
ethanol, optionally in presence of water. The temperature of the condensation
reaction can range from —20°C to room temperature and the reaction time can range

from hours up to days.

The compound of the formula II* can be prepared via a general route by reacting a

substituted benzaldehyde according to formula IV



cancer, bone cancer, lip cancer, nouth cancer,
esophageal cancer, stonmach cancer,|iver cancer,
whb@ddemwicancer, pancreas cancer, ovary cancerPCT/EP2005/001656
cervical cancer, lung cancer, breast cancer, skin
cancer, prostata cancer, colGHOcancer and/ or bowel
cancer, especially for the tlreatnent of col on cancer,
prostata cancer and/or bowel| cancer. The present
invention also relates tg -4 pharmaceuti cal conposition
conprising at |east one fonmpound of the genera
formula | and/or fornmulaljl’ admnistering to
humans or aninals, prefe prnqans i ncl udi ng
i nfants, children agd-adul ts7” The Ygfventive
conposi tion can be produced by standard procedures
known to those skilled in tiWe art. The conposi tion of
t he nedi canent may vary dependi ng on the route of
adm ni stration by the addition of well known
where}mﬁlémj Réhavélthe iaboeamerdionedrmeaarings cwith eitheoNipheoys1-
of_the present inventio far exa e.be
chlorJefi¥aTaselmide Iparesenas §f 3 Ay asphPORte ik
. H r
dlethglfﬁlééﬁmaggf@#ogdg% ggpg&é@oﬁ%%&é gréferatily an &RicAsaseAlKRrLDA or

nvent i onal pharmacéuti cal -
by a Whtligreaatien Wvith monec di- on triffucracetyinsethpientriphegytidespboran and

a basko it o Cspalh s st BrRandl) TS Ao bE carried
out if 8NRASAriE SBRefBlikePdichRiGiAkIhaMR, ChioRstoffle, or an ether like

intramuscul arly, intraperitoneally, or intravenously.
tetrahydrofurane, ethyl ether, dimethoxyethane or'dioxane. The reaction

temperatures can range from —70°C to the refluxing temperature of the organic

solvent. The reaction time can range from minutes up to several hours.

The compound of the formula Il can also be prepared via an aldol condensation of an
aldehyde of the general formula IV, in which R® and R* have the above mentioned
meanings, and 1,1,1-trifluoracetone. The reaction can be carried out in presence of
an inorganic base, e.g. a hydroxide of an alkali metal such as lithium, sodium or
potassium hydroxide, or an organic base such as piperidine in a solvent Iike.
tetrahydrofurane, dimethoxyethane, dimethylsulfoxide, dimethylformamide, methanol,
ethanol, optionally in presence of water. The temperature of the condensation
reaction can range from —20°C and room temperature and the reaction time ranges

from hours up to days.

The inventive vcompounds of formula | and I', can be isolated in form of their bases or

in form of any of their pharmaceutically acceptable salts.

The present invention also relates to the use of at least one substituted pyrézoline
compound of the general formula | and/or formula I* for the manufacture of a
medicament for the treatment of cancer, in particular for the treatment of brain

cancer, bone cancer, lip cancer, mouth cancer, esophageal cancer, stomach cancer,

9



The inventive pharnmaceutical preparations may al so be

formul ated as orally adm nistrabl e preparations
w@onsarming one or nore physiol ogically conpatPdi/EP2005/001656

carriers or excipients, in solid or liquid form These

liver daysnégﬂftﬂéaéé‘r%a%ér,%tcaéas Sartee bV ahntérd ceRlic canssC lung

i'nding agents, fillers, lubricants, and acceptable
cancerebraast canestt skinTiaacer, @pastata eanreanago!enkeneeryand/or bowel

cancSB4FEHE e B oL SR8 bowe

cancétul sions, or dry powdered forns suitable for
reconstitution with water or other suitable |iquid
medi um before use, for imediate or retarded rel ease.

O L R L
least BR¥ cahpoundrdfahe geaetatiformadalil bhdies formalla d'Sos adriidisteriag to

flavoring, preservatives, and, emlsifyi

agents.

humagser qiealss Preferably Bumapsiinglediag irfan ghitdren and adutts. The
ven BB o BT PRk B A A oo 84 ABILo tose
skilled imthenart.ntHey campasgitiah af vk medcagmentgeayvany dapendirgson the

a. unit dosage, appunt...The pharmaceuti cal . conpositions
routeroégggg@l,s&@ﬁ& BY&%PQ@F'SHQ&WE KNOWEL ALANANESHent | on nay

al so be adm nistered topically or via a suppository.

The daily dosage for humans and animals may vary
The iolegrdivei pharoacedlical compesitiona\of the present invention may for example

be administered parentally in combination with conventional injectable liquid carriers,
such as water or suitable alcohols. Conventional pharmaceutical excipients for
injection, such as stabilizing agents, solubilizing agents, and buffers, may be included
in such injectable compositions. These pharmaceutical compositions may preferably

be injected intramuscularly, intraperitoneally, or intravenously.

The inventive pharmaceutical preparations may also be formulated as orally
administrable preparations containing one or more physiologically compatible carriers
or excipients, in solid or liquid form. These preparations may contain conventional
ingredients such as binding agents, fillers, lubricants, and acceptable wetting agents.
The preparations may take any convenient form, such as tablets, pellets, capsules,
lozenges, aqueous or oily solutions, suspensions, emulsions, or dry powdered forms
suitable for reconstitution with water or other suifable liquid medium before use, for
immediate or retarded release. The inventive compositions may be also formulated

multi particular.

The liquids for oral administration may also contain certain additives such as
sweeteners, flavoring, preservatives, and emulsifying agents. Non-aqueous liquid
compositions for oral administration may also be formulated, containing edible oils.
Such liquid compositions may be conveniently encapsulated in e.g., gelatin capsules
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their basis in the respective species or other

factors, such as age, sex, weight or degree of illness
waonaseoiort h. The daily dosage for humans mayPCT/EP2005/001656

preferably be in the range from to 2000, preferably 1

in a uhfl dbe8fe amEtPr eferably 1 to 1000 milligrams of
active substance to be adm ni stered during one or

several intakes per day. Exanples: In table 1 the

The FRyRREYIcH, ForpRsT B SBarectab-PtebaRLfngy e fresent invention

may ﬁé@'ﬂi@'&irﬂm@t@r@@lﬁafﬂc@w 6f via a suppository. _
[ 5- (2, 5-di met hyl - phenyl )-3-trifl uoronethyl -4, 5-di hyd

ropyrazol 1 -yl]- benzenesul f onam de Step [

The d2jRB5sbb P mel 3 ehimaafEy YN AN Bn fostorg et have

their Badi8Th thedles pacthveds paiidy bbethen fattdrgd suct3 amagé5§exrrwé@ht or '
gl acial acetic acid and 3,6 m (37,3 nmnol) erlq%&,y
degreg f ilnssscand s farth.niherdaily wg@dpuhwm@nﬁén%e elgrally be in the

rangéfr%%ﬂﬁ 0, é{&‘eﬁbbﬁﬁjr 14 1508 l)no%_é]% e)a'i % t%@bpblrﬁiﬂlgrams of
into e SOl he reaction xtur all'oned™t o
active\aulpstapcé to be adntikistered during winetorseveralintakes penday.

hours. Another portion of 2,1 g (19mmol) of CF3COCH3

I's added and the

Examples:

In table 1 the compounds of the examplés and in table 2 their physical and

spectroscopic data are summarised.

Example 1

Preparation of 4-[5-(2,5-dimethyl-phenyl)-3-trifluoromethyl-4,5-dihydropyrazol-1 -yl}-

benzenesulfonamide

Step 1
Preparation of (E)-4-(2,5-dimethyl-phenyl)-1,1,1-trifluor-but-3-en-2-one

0 CFs,
CHO
H4C >
ol
H,C
CHs
‘ CH
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m xture is stirred for two hours. Finally a third
portion of 2 g of CF3COCH3 is added and it is stirred

wo enspvoihours. Subsequently, 13 m of a 20% SECTIEPDING/001656
of amoni um chl oride is added and the soI vents are

Ina r{aﬁﬁ@bﬁﬁoHﬁﬁa‘é’k 8 gSB‘? ‘?1%8 €55 dirfeth ?’nrﬁ@g mmol)

e mxture.ls tracte W th di hIoromst ane
glacmirag:ehc acpfm&?snwmadnmpt)rplwt@ne ar@xedwith watret THF. The

solutifs GpeleidS i 1Y SFtlnd <3 £ BB ICHE e absibusblgd dnto the
solutn@f‘u THS rééét% rﬂfx@tﬂ\é% aﬂbﬁe@% Wa‘ﬁﬁﬂ;p Y&htdﬂ?n 'témﬁéfdtuﬁee\ﬁlth stirring

y [ica ge col UI’mCYOITHtO rap el ut ed
wnhnpahoursa vnathereportion of @, bg (mmm) @g @Ez@@cﬂrhes]@npeq and the

mlxtugﬁi 1stfrrecf *Qli!?wg t]oMpsEj ;[J-ep@ll?y ;]%raaﬁ%i Rt@gg@%b?i&j@rggﬂs added
and iflis4tirréd fdPhb Rodtd: @MBségiﬁEﬂt@a 1G)ml oné 2@%(§0Iutfi?ch|) of é?mﬁﬁ)mum
94 (d, J 15 (m 2H), 7,49 (s,

chlorlgja)ls ag)dgg apg thg:soh@ngs Bfe remyve gﬂry:barge;b\a%p@sisgfe Water was
addeﬁ uabr% othé trﬁxﬁ]rg?%g% r%é}g(? g\?’f@q:g@é cﬁr&gt}l/'\larg. The organic phase is
washed mziﬂﬂwatdrf Hﬁﬁm Ges, rwateil @Ad g dried odebanhyrolis sedium siifate.

The ixtusoas LI FIRLIRE SONETtS IETPY0. Job 5o 1Bb B PrgKlict are
obtanJredL,QNHcl(l Ts ﬁ&nf@fpb} sffica gel column chromatography, eluted with
petroleum ether. 2,1 g of 4-(2,5-dimethylphenyl)-1,1,1-trifluoro-3-buten-2-one are
obtained in form of an oil. '

IR (film, cm™ ) : 1718, 1595,7, 1200,7, 1145,8, 1058,4
"H-NMR (CDCls, 8) : 2,36 (s, 3H), 2,45 (s, 3H), 6,94 (d, J=15,8 Hz, 1H), 7,15
(m,2H),7,49 (s, 1H), 8,28 (d, J= 15,8 Hz, 1H).

Step 2

Preparation of 4-[5-(2,5-dimethyl-phenyl)-3-trifluoromethyl-4,5-dihydro-pyrazol-1-yi]-

benzenesulfonamide

CF3

H,C

CH,
SO,NH,

12



am nosul f onyl phenyl hydr azi ne hydrochl oride and 0,77 m

pi peridine in 40 m of absolute ethanol are m xed and
wae@soediuxed with stirring for 20 hours. The BOIERIWS/001656

is renoved under reduced pressure, water is added to

the residue and the flask is agitated for sone m'nutes

and the mxture is filtered to col]ect solids, ?(E

In a 160 Bt py@ddmtiom ﬂa$l@vwlta|andﬂsﬂ@é@19§ﬁa%fe WY (6,43 mmol

(25<ﬁﬁ%ﬂ%§énﬁén'{c})sﬁﬁﬁ o%/r W"E‘S? ar&gh 30 r: ggé (77?1 :Q"ﬁ't'? Lhenyl )

aminesitfonyipheoyibydidrie hydﬂophlbadelaﬂdvﬁ V Fimal prpdamdmg id0mul of

absolytagnol e iedrbATe relKRR SHEREIOT A0 Fows1 The solvent
is ren?&'\')gd liv}@ég(rédtigé'azpé’sﬁﬁlel_'(vggie% %é&@i(o%&’to‘]]tﬁ% $%§i'aue Bl th§ fidsk is
agitated)for Some(ninutds) andfre hintuzHs filtgred (ongolleE) $olldsa Z(ng of

* crudesqlismatesial AgE Bbigiash v AT Mhidkstalised from pianghis vigid
1,75 goﬂ 3- éihl?%@n@&wm@ dihydital- 592 BZERRINYIPREAT)-darifRiciBrriethyl-

reparation of

1H-pyrayole-with B-roeling pointwh200e208/C- phenyl ) -1 , 1, 1-trif
| uor o- but-3-en-2-oneln a round bottomflask 20 m - of
water-free THF are cooled to - 700C in an inert

IR ( KBr, cm™ ) : 3385,5, 3274,7, 1594,3, 1327,8, 1149,1

"H-NMR (ds-DMSO, 8) : 2,1 (s, 3H), 2,3 (s, 3H), 2,84 (dd, J=6,8 y 12,8 Hz, 1H),
3,9 (dd, 12,8 y 13,2 Hz, 1H ), 5,8 (dd, J=6,8 y 13,2 Hz, 1H), 6,7 (s, 1H), 6,9 (m,
3H), 7,1 (m, 1H), 7,6 (d, J=8,9 Hz)

Example 2

Preparation of 4-[5-(3,5-bis-trifluoromethyl-phenyl)-3-trifluoromethyl-4,5-

dihydropyrazol-1-yl}-benzenesulfonamide

Step 1
Preparation of (E)-4-(3,5-bis-trifluoromethyl-phenyl)-1,1 ,1-trifluoro-but-3-en§2-one

0 CF,
CHO

FsC CF3

F3C CF3
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at nosphere. 8 ml (16 mmol) of a 2M solution of LDA in
THF/ hexane and 1,17 m (8 mmmol)

waole@shylonet hyl phosphonat e di ssolved in 5 m  THFCEER2005/001656
added and stirred for 30 mnutes. 1,66 g (8 muol) of

In a rObid BottdmIftaskl 20 o bf Wfaterdrem'fHFlaTedmo(eﬂ ©par®d in an inert
accordi %ét o Tanur a,

atmosanEte. 5 19438 gm0l 5s 2t sal oA T LA I B o Seevaing and 147 mi (8
o RS B LSR8 ST SrE SR orBleg o 3
minuteeat,66an(8mmtoelj ef Nepradriybweshldro- tgﬁumroecemmmmemmdeaccording
o TR kIt ] i 2308 o€ RSB0

- dropviisé %ea&@%ﬁ/y@srggﬁgr%@ RN RN1 ayzdg {@mrhgy Bcsie

extracte er (3 x 30 and
bistriftmmbmetity/lengaidehydesds asldad,eamdaﬁ"teer@amm mixtsioel isuatiowed to gain

room c}alr%grpf) Qr%;%n%dna%é fc?ﬂ_f(? ?1%.’ g(pwpéltﬂb?@at u[@@ &d anaditiing is
contuﬂIHWf@lH%\é? 49rﬁfﬂlr§' nTﬁé”l’f—IFt@ eﬂﬂ%ﬁééw pSthgevdiporéifon and the

sol vent 2, g he crude, oily product is obtained
resudumezsﬂna@teduvdtrf ef@yl etmeéﬁ %138 ryl)md the cosehinedl organic phases are

wasngH Y i B Bob B 5% . b e S5
chloride bolulion pko+iB). Aftdr; drying dver afhlydrodisegodium sulfate and
evaporation of the solvent 2,66 g of the crude, oily product is obtained which

solidifies immediately and is used without further purification in the next step.

IR (KBr, cm™"): 1731, 1614, 1382, 1280, 1135, 1056
"H-RMN (CDCls, 8): 7,1 (d, J=16Hz, 1H); 7,9 (m, 4H).

Step 2

Preparation of 4-[5-(3,5-bis-trifluoromethyl-phenyl)-3-trifluoromethyl-4,5-dihydro-
pyrazol-1-yl]-benzenesulfonamide

0 CF,

FsC CF3

SO,NH,

14



Preparation of
4-15-(3,5-bis-trifluoronethyl-phenyl)-3-trifl uoronethy
wo 20b587idhydr opyr azol - 1-yl]-benzenesul f onam det¢TER2005/001656
round bottom flask 0,336 g (1 mmol)
In a rblnd fottemItaek0, 856 bl (1hRBL(EY.4PIResBis-trflucforhethylphenyl)-1,1,1-
trifluor-3-buten-2-one, 0,25 ¢ (i 1 mmol)

trifluog-%%nfkqnwﬁl?ﬁ [ghdny mmely &r(amin@éugm@ﬂngmwar%ﬁ%e
nycrogpiegioR i O GAdBF 2 B bR A 8T g Bnaol

undef iehleRthathrisphadrd) THesmixbiiresis refnid fof 12MpuFel Afedttrericving the
rotary -evaporation, water is added to the residue and

solvenhéadolary evapergtipecwater iy added iathegesidnesand theesalilis gollected
by fitfgtich TheTus S5 i ep)Tae i d Blrholfwster ixlted,37 g,

yield #3% of ¥hitepsolid 4[5 B G-visttifuarhetiyyiphenyl)-8 fthifhesrnesthyli4, 8-
. 5- dihydro-pyrazol -1-yl ] -benzenesul fonam de %r e,
dnhydabpmi@iﬁmllpbeqmeﬁgﬁom'dﬁ@rem@neﬁa mpR. 397 3964,
1597, 1509, 1334, 1279, 1136, 903. 1H- RWN (CDCl 3, d)
: 1,8 (bs, 2H), 3,0 (dd, J=7,1y 17,8 Hz, 1H), 3,8
IR (KBelccm I¥=-132362, 13264, 8587, 1599, 1338, {240, 136, 909. 12, 7 Hz,

'RYBNGPE, 551 & o210, 3000 4l 8 FARSTE BNa RS Jrre oy

17,842 RO 35 (At Al ¥ 12T bl 1H) §.95 (71 18,8 17, 2H), 7 85 s, 2H). 7.7
(d, J=808 piz; akK) B8Ys, 1H).

TABLE 1

Example Ry R2 R3 R4
1 CH;3 | CHs - -
2 - - CF; | CF3
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yl]-benzenesul f onam de
4-15-(3,5-bis-trifluoronethyl-phenyl)-3-trifl uoronethy

wo 20b557idydr opyr az

ol e-

PCT/EP2005/001656

1-yl]-benzenesul f onam deBl OLOG CAL EVALUATI ON

Anti t unor al

Activity The antitunor activity of

i nventive conpounds was eval uat ed neasuring cell
nmet abol i ¢ capacity (viabiTABYEF,2 using the XTT kit and
foll owi ng the recommendati ons of the manufacturer

(Roche Di agnostics

). The assays were

carried out a

EXaripeqm %.pf.(bér",g “c

unexpdsed cel

TESR (RBF, Eropi T O S

ells wth vehicle,

C OM}_RININ fcepcb, d)

or nedi a plus

clonpoynd 200e20% We
m of [media and in
i nventji ve conpoung
conbi nati on of con
h (shgrt tinme XTT)
of theg incubation
contaifni ng XTT and

3685,6662?4j7r,1t 0 26-
C at e 0 4
d %gé@eF%d%&z%Q &i

centrations (from
or 6Ch(long tine
period, 50 m of a

el ectron coupling
fter 4 h of |necuba

& 11(sp8H), 253 (3) 3H)2,84

:@(gu,ew%eo;su,ehez, 1H), 3,9
@repi8y 132 Hz, 1H), 5.8

alf o6 84 of195, 1H), 6.7

g%@l 8 Y RE 37,1 (m,
ﬁﬁ%fwg%%m

Lon_at  270C t ha

ororo oy

and®9at97%90

ty of each ¢
sor bance of
tage of cell

7

Zosorb
activi
t he ab
per cen
untr ea

ted control 9.

ARPad26b1887. The
u obt ai
?E‘ggbﬁa{?ﬁ{!@zgd exp
1486y@08.i nhi bi ti on
The inhibitory

i1 8PA: 210 (‘éﬁgﬂﬂﬂ y
het 8dimtitie Bibh@ld, J=12,9
edgdizadH), 5,5 (dd, J=71
y 42, 7cideptdk &,96 (dh ‘
J=8,8 Hz, 2H), 7,65 (s, 2H),

7,7 (d, J=8,8 Hz, 2H), 7.8 (s,

1H)

Name of the compounds

yl}-benzenesulfonamide

pyrazole-1-yl]-benzenesulfonamide
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4-[5-(2,5-dimethyl-phenyl)-3-trifluoromethyl-4,5-dihydro-pyrazole-1-

4-[5-(3,5-bis-trifluoromethyl-phenyl)-3-trifluoromethyl-4,5-dihydro-




concentration 50 (1C50) was determ ned fromthe
dose-response curves of conpound concentrati on versus
weesosoroage of cell viability with the H Il siptmERBEDS/001656

equation (three paranmeters), using Sigmaplot 5.0
software. Table 3 The conpounds of Exanples 1 and 2 do
not display any inhibiting activity of enzynes COX-1
BIOLOGICAL BVAALBATIOM conpound of the fornula | and I
wherein RL and R2 is a nethyl group, R3 and R4, equal

or different, is a Gi- alkyl group, of which at | east

Antitugflﬁ;aq gcgt-ﬁst ituted with at |east one halogen atom its
rs and/ or enantiomers or a mxture thereof
including its racenate, or a pharnaceutical

The GPRLITIET Sty Bf VAN eRRNBPHGE Wasc ek aiad dpakuying ool
metatéﬂd%;ct%{pt%gtt% &di%bimgit{sﬁ%‘g@kgggﬁh%;doigg%\bvgme%%h%endations of
the manufacturer (Roche Diagnostics). The assays were carried out a minimum of
five times, with controls containing unexposed cells, cells with vehicle, or media plus
compound. Cells were seeded into 96-well plates in 100 ul of media and incubated
for 24 h. Aften/vards, the inventive compounds were added at different combination of
concentrations (from 1uM to .80uM) for 4 h (short time XTT) or 60h (long time XTT). |
At the end of the incubation period, 50 ul of a mixture containing XTT and electron
coupling reagent to each well were added. After 4 h of incubation af 37°C the
absorbance at 490 nm was noted. The growth inhibitory activity of each compound,
was obtained subtracting the absorbance of the blanks and expressed as percentage
of cell growth inhibition, as compared with untreated controls. The inhibitory |
concentration 50 (ICso) was determined from the dose-response curves of compound
concentration versus percentage of cell \)iability with the Hill sigmoidal equation
(thrée parameters), using Sigmaplot 5.0 software.

Table 3
Human tumor cell lines of
colon prostata
Clso (M) Clso (UM)
compound | TD20 NC59 HCA7 HT29 PC3
Celecoxib | 37,5t3,5 18.17 26,49 21.53 30,613,2
Example 1| 20,5+2,5 | 16.314,0 | 10.53£9,1 | 14.8846,0 | 12,3311,4
Example 2| 12,9+1,0 - - -- 10,610,5

The compounds of Examples 1 and 2 do not display any inhibiting activity of
enzymes COX-1 and COX-2.
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3. A conpound according to formula I' of claim1l
wherein R3 and R4, equal or different, is a nethyl
w@emsp779at | east one i s substituted with at | eBSL/EPI¥65/001656
hal ogen at om A conpound according to fornula I of
Claifisti m1 wherein R3 and R4 is a nethyl group, at |east
one is substituted with at | east one fluorine and/or

chl orine atom A corrpound according to fornmula |I" of
claim?1 ;s a methyl group,

1. sﬁ‘t?ﬁmi?q}{r@g"f\%‘ ﬁog@g]pj lone f1uorine and/or chiorine
atom A conpound according to fornmula |I' of claim1l
wherein R3 and R4 is a CF3 group. The conpound

accordifg to forml |F3of claimlis CF3

1- (4- RA nosul fonyl

and/ or
of a

s onpond of formula I
toRélaims 1l)to 8 f
pharrraceut|
cancer.

SO,NH, | SO,NH,

wherein

R' and R? is a methyl group,
R® and R, equal or different, is a C1 alkyl group, of which at least one is
substituted with at least one halogen atom,

its diastereomers and/or enantiomers or a mixture thereof including its

racemate, or a pharmaceutically acceptable salt thereof.

2. A compound according to formula I of claim 1 wherein R® and R* equal or
different, is a C1.3 alkyl group, at least one is substituted with at least one

halogen atom.
3. A compound according to formula I of claim 1 wherein R® and R*, equal or

different, is a methyl group, at least one is substituted with at least one halogen

atom.

18



10.

11.

12.

A use of at |east one conpound of fornula | and/or I’
according to claim1l0 for the preparation of a

w@basmeoeut i cal conposition for the treatnment pET/BPR0F01656

cancer, bone cancer, |lip cancer, nouth cancer,
asecgﬁgsm 26E61ARIg toTHRTERN: GRASH 1 Wherein RABRE'R" is @ methy!

a cancer, pancreas cancer, ovary cance
geoup, @dlleashooers substijutednwith at lpastione tlaoree and!orrchlorme atom.
cancer and/or prostate cancer. A use of at |east one
conpound of forrmula | and/or |I' according to claim 10

Wéoﬁmﬁ@urﬁl! Q&?dratrigqa f@fm@lanhéf carRe YiviseteirRPrBAGIRY |§% methyl
for the treatnent of colon cancer, bowel cancer and

Oresn, substitaitecbwith at least one fluorine and/or chlorine atom.

A compound according to formula I of claim 1 wherein R® and R*is a CF5
group.

- The compound according to formula | of claim 1 is 1-(4-aminosulfonylphenyl)-3-

trifluoromethyl-5-(2,5-dimethylphenyl)-4,5-dihydro-pyrazole.

The compound according to formula I* of claim 6 is 1-(4-aminosulfonylphenyl)-3-

trifluoromethyl-5-[3,5-di-(trifluoromethyl)-phenyl]-4,5-dihydro-pyrazole.

A pharmaceutical composition compnsmg a pharmaceutically acceptable carrier
and at least one compound according to claim 1 to 8.

A use of at least one compound of formula | and/or | according to claims 1 to 8

- for the preparation of a pharmaceutical composition for the treatment of cancer.

A use of at least one compound of formula | and/or I according to claim 10 for
the preparation of a pharmaceutical composition for the treatment of brain
cancer, bone cancer, lip cancer, mouth cancer, esophageal cancer, stomach
cancer, liver cancer, bladder cancer, pancreas cancer, ovary cancer, cervical
cancer, lung cancer, breast cancer, skin cancer and/or prostate cancer.

A use of at least one compound of formula | and/or I according to claim 10 for

the preparation of a pharmaceutical composition for the treatment of colon

cancer, bowel cancer and/or prostata cancer.
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