Aryl pyridyl sulfonam de derivatives, their nmanufacture and use as

phar maceuti cal agents The present invention relates to novel aryl pyridyl
sul fonam de derivatives, to a process for their manufacture,

phar mace®Y #8B/1¥eMposi ti ons cont ai ni ng them and 5t hei r PGEERIBEWEER as wel |
as the use of these conpounds as pharmaceutically active agents.
Background of the Invention The treatnment of cancer diseases is of great

i nportance in nedicine. There is a worldw de need for effective cancer
therapies in order to achieve a treatnment which 10 is appropriate to a

pati ent an%{ a&a LR fon Dl R ety Bves, HRAES ntedfRAurs 88N ubdhsiphgrhakggcaunber of
scientific i eS which have recentI%?appeared inthe fields of applied

oncol ogy and fundamental research ref g to cancer therapy. The effects
of tunor inhibitors are due to a very wide variety of nmechanisns, only
sone of whiThk ;aesenkimmnﬁoﬂ telates honovel usylapyridgk silfooamideudayivativasg 10 be

found Lo HRediave: Bk AEABARLSISNmASLION coBbuds Bhifhg dhn axpect ed i n

the case o e conpou s accordin e I nvent1 on. nDr drugs act
by way of uﬁﬂweéls%tsh%e%ef&. h%jef?f@P%HﬁéﬁiPQWE%a #WEsi on in
the cell, ﬁg@ﬁentlng the tunor from being supplied with nutrients and

oxygen (antiangi ogenesis), preventing netastasis, preventing the reception

and the on rQ Al Sshen of gromh signals to the tunor cell or
forcing thgﬁ%ﬁﬁvr*fgﬁﬁ“rﬁgn“p?ogranned cell death (apoptosis). Because

t hey have different mechani sps of action, including interacting with

di fferent ithertsatnent| %frC%la?fg‘élﬁ%“estlﬁé’f(ﬂ“‘l’aﬁ|‘@89FV‘9€éPe‘\‘)§EHEmE~yT]6%'F atfc agents

are frequenidrMwadimdet s&zeéf@dmertaaedmwraplem drﬂeldeﬁlixe‘TreOa aediveNewhich

t t h f a Al
har Mcout FHUREORPh K& f 8te ordy 4 Bp B P Bt 4Bl G e SBRE e arge
4- phenyl t hinopbei ¢f mermﬁsumcbwawmbénam rdsertiypaipeprediin tpr Bds of epplieds

4018929 re'oﬁE&ég}&d%ﬁﬂﬁhé}ﬁﬁ%ieQﬁﬁ%lgﬁﬁ BScahdr i on inhibitors and
diuretics. Ona o7 al. Bioorg Med Chem Lett (2002)), 12(16), 2097- 2100

relates to ridi nesul fonam de der as_ant. t unor
agent s. \Xg— %é@% g@')él‘zf ‘gléllgﬁf’gsar‘f u%&?/\i’ ﬁleﬂ %V?‘e&% H@Sd%?ll?'v;tl ves
an their usemasthEha@ekmwmnaanK$unnmmh&n&neahnemmrdh@snibaﬁmmﬁnon

art hﬁﬁs' S, HGANGEL  maRThiOS: %?Sdcﬁoémﬂhi@%& B t%@%%ét@é@@%ﬁe ISledehet ©

t hi ophene- and thi azol esul fonam des as - i neo astlc agents WO
02/ 098848 SAMPANER S0 a2ondisg 2wt dpeentignn MYy FEnes diﬁagﬁ dels bEsWantaft unor
agents. USR054408 sdclleschloblesling the mechanism of cell division in the cell,

preventing the tumor from being supplied with nutrients and oxygen
{antiangiogenesis), preventing metastasis, preventing the reception and the onward
20 transmission of growth signals to the tumor cell or forcing the tumor cell into

programmed cell death (apoptosis).

Because they have different mechanisms of action, including interacting with
different intracellular targets, the clinically relevant cytostatic agents are frequently

administered in combination in order to achieve a synergistic therapeutic effect.

25 Delarge, J., et al, Annales Pharmaceutiques Francaises 41 (1983} 55-60, describes
some 4-phenylthiopyridine-3-sulfonamides with hypolipemic  properties.
US 4018929 relates to pyridinesulfonamides as inflammation inhibitors and
diuretics. Owa, T., et al, Bioorg Med Chem Lett (2002), 12(16), 2097-2100 relates to
N-(7-indolyl}-3-pyridinesulfonamide derivatives as antitumor agents.

30 WO 2003/029217 relates to new pyridinic sulfonamide derivatives an their use as
therapeutic agents in the treatment of inflammation, arthrosis, cancer, angiogenesis
and asthma WO 2003/035629 relates to thiophene- and thiazolesulfonamides as



styryl sul fonam des as anticancer agents and their preparation. US
2007010564 5relates to the preparation of heteroaryl et henesul fonic acid

N- benzoyl am de derivatives as anticancer agents. Summary In a first
aspect, there is provided heterocyclyl %el dyl sul fonam des of the general
formula | formula | wherein Riis chlori brom ne, nethyl, methoxy or
trifluoronmethyl; R2is fluorine, chlorine, bromne, nethyl or

trifluoronet hyI 15R3i s hydrogen or nethyl; R4i s al koxy, al kyl,

| kyl sul f h |,0 trifl t 2CH3
LKy A DBHOSET L) VST  hhd RS IRIP e o AR, O
trifluor onptlbﬂmzwlsﬂﬁ%nsddfsydrasgelantimﬂoyl ageritsrl f U2 @serhgi4; an:dcrﬂieb
phar maceuti c Ysuﬁﬁ 'a‘§ a?fi%ﬂcﬁlﬁ:e[» '}%Eﬁg?f “th%u- %gaﬂr%tdas ﬁ%tzgpmgfl' Sby

prOV|ded a process ara ROf T
reactiRg a c@?ﬁ%urﬁ@l PW@HVOf hetezaawletheﬁlcwi{@mp \icidvidbenzoyRinid®s and

R6 have the @rgrah‘f,és%%ﬁcﬂcé{%eﬁﬁr formula | above wth a conpound of
formula 1V,
Summal_'x

In a first aspect, there is provided heterecﬁfclyl pyridyl sulfonamides of the general

formula I
0 0 o !
RS N\
. S\N
H
R?
6 5
formula I
wherein
R! is chlorine, bromine, methyl, methoxy or trifluoromethyl;
R is fluorine, chlorine, bromine, methyl or trifluoromethyl;
15 , R? is hydrogen or methyl;
R 1s alkoxy, alkyl, alkyisulfahyl, halogen, trifluoromethyi,
trifluoromethoxy, -S(0),CH; or -NH-S(0),CH;;
R’ is hydrogen, alkoxy, alkyl, halogen, trifluoromethyl or
. trifluoromethoxy;
20 RS 1s hydrogen, alkyl or trifluoromethyl;

and all phaimaceutically acceptable salts thereof.

In a second aspect, there is provided a process for the preparation of the

compounds of formula I, by reacting a compound of formula V,



R3 HC'-1?1 formula IV, wherein R, R2 and R3 have the significance

given for fornmula | above to give the conpounds of formula I, 10
formula | wherein RI, R2 R3, R4, R5 and R6 have the significance given for
formula | as defined in the first aspect. 15 In a third aspect, there

is providgd a pharmaceutical conpositiopa-containing one or nore conpounds
according jto the first aspect together with pharmaceutically acceptable
carriers. |In a fourth aspect, there is provided a pharmaceuti cal
conpositian according to the third: aspect for the treatnment of cancer. -
2b - corrgspondi ng pharmaceutical conposf tlons for the inhibition of tunor
grow h. THe conpounds according to this B(OB)yre show antiproliferative
activity and inhibit the growth of tump |Is in vitro and in vivo.

Obj ects off t he enbodi nents dISC|OSE%G" @ e t he conpounds of formula
and their [tautoners,

formula V,

wherein R*, R® and R® have the significance given for formula I above with a

5 compound of formula IV,

1

oo O R
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formula IV,

wherein R', R? and R? have the significance given for formula I above to give the

compounds of formula I,

10
1
R?
formula 1
wherein R!, R? R®, R*, R’ and R® have the significance given for formula I as
defined in the first aspect.
15
In a third aspect, there is provided a pharmaceutical composition, containing one or
more compounds according to the first aspect together with pharmaceutically
acceptable carriers.
20 In a fourth aspect, there is provided a pharmaceutical composition according to the

third aspect for the treatment of cancer.

In a fifth aspect, there is provided the use of a compound for the manufacture of



5 pharmaceutically acceptable salts, enantioneric forns, diastereoisoners
and racemates, their use for the inhibition of tunor growth, the:
preparation of the above-nentioned conpounds, nedi caments containing them
and their manufacture as well as the - 3 - use of the above-nentioned
conpounds in the contraol or prevention-@b-illnesses, especially of cancers
such as colorectal, breast, lung, prostate, pancreatic, gastric, bladder,
ovari an, I rs,
ovarLan, el AP AT co RIS EBRE O LR ARG

medi caments. _5Detai |l ed Descrjption of the Invention 1. EEfInItlonS The
term "al | cyl Theygompaindsegcepiding i iy displashee ehow gniiprolferativgaagtivy and

br anched- chaipRibiyHEe Q8RBT t6@08E 81l iR S/ifkd @ﬂa in %i@o%ﬁﬁﬁ@%tﬁé &%@diﬁfeﬁfser ably
1 to 3 carbon ato and nore eferab :é 3{3 tons, such as

et byl ot nyRSIA g 361 <B6r SRPOHibubly OBt el o fhat piRIper
preferably nﬁ‘talﬁylhceuﬁbﬂlﬁ efcorptatl i osayts, mams(ﬁderiwrfenm r Efaﬂéﬁ:ois@n&ﬂs ainy|
group as def] e t i om i C such
as net hoxy, ﬂ ﬁ%§§?§¥3¥ﬁgp9§5§§yﬁﬁ%?e %#ﬁﬂpaon§¥ﬁwﬁl%ﬁexméﬁgﬁoﬁ‘ﬁﬂh£

- "al kyl sul f an@hoveaxsemga@ﬂ tanpunds, eﬁ@h@mmsawn@hmg tl@tmamd theirdedrinfedurabove
15whi ch attaghgd) Md@ean sul fur atom (al kyl-S-), such as nethyl sul fanyl,
~ethyl sul fonyl or 1sopropylsul fanyl, preferably nethylsulfanyl. The term
"hal ogen" as used herei n neans quorlne chl orine and brom ne, preferably
fluorine or chlorine. As used herein, a "pharmaceutically acceptable
carrier" is intended to include any 20 and all material conpatible with
phar maceuti cal adm nistration including solvents, dispersion nedia,
coatings, antibacterial and antifungal agents, isotonic and absorption

del ayi ng agents, and other materials and conpounds conpatible with

phar maceuti cal adm nistration. Except insofar as any conventional nedia or
agent is inconpatible with the active conpound, use thereof in the

conposi tions of the 25invention are contenpl ated. Supplementary active
conpounds can al so be incorporated into the conpositions. As used herein,
the term"a therapeutically effective amount” of a conpound neans an
anount of conpound that is effective to prevent, alleviate or aneliorate
synptonms of di sease or prolong the survival of the subject being treated.
30Determ nation of a therapeutically effective amount is within the skil
inthe art. - 4 -



The therapeutically effective anmobunt or dosage of a conmpound according to
this invention can vary within wide limts and nay be determined in a
manner known in the art. Such dosage will be adjusted to the individual
requi r emy sood/isseach particular case including the spegifiprsosReund(s)
bei ng adm ni stered, the route of 5 adm nistration, the COI’lCﬁtI on bei ng
treated, as well as the patient beingxsreated. In general, in the case of
oral or parenteral adm nistration to adult humans wei ghi ng approxi mately
70 Kg, a daily dosage of about 10 ng to about 10,000 ng, preferably from
about 200 wni efchabbeme-hepdredironyaniis i theagmtb oi ateventdrt hbilighssehie upper
[imt ey Bpeanfeaiadnienc RLaBledr thogy dihy ordIR08. £AlRCAHI NI St er ed
as a 10sin 5 dose or in divided doses, or for parentéral a nFhi stration,
it may be BPRIEH Q¥arignimeleraEa pRewiehlasioms, cemical |kidnepeet renst icamcersRl i s
chlorine, houkehiacor IfRiphyinas, B ih heymatufidifel dfe6epbhding nvdrhgfeat! ¥
chlorine, nmethoxy or trifluoronethyl. 15R2 is fluorine, chlorine, brom ne,
et hyl or HrihldprmBioy s ol gl bl'y fluorine or chlorine. R3 is hydrogen
met hyl ; E%‘%ﬁﬂ)‘g@% s al koxy, al kyl, allcylsulfanyl,
hal ogen, trifluoronmethyl, trifluoronethoxy, -S(0) 2CH3 or
- NH S(0) 2d~|§3,55|5‘1‘t€¥§’r ably net hoxy, nethyl, nethylsul fanyl, 20chlorine,
trifluoromethyl, -S(0)2CH3 or -NH S(0)2CH3; R5 is hydrogen, al koxy, alkyl,
hal ﬁgen, t Theé ﬂettﬁl"ﬂh‘ﬁ'lf hythsed heietr ﬁz!eﬂﬁﬁl@iﬁirbl@ﬁ%lrafghelf:ﬁiiﬁbkmmﬂ i ol
met hoxy, orine. iS rogen. a or .trifluoronethyl,
pr ef er abl ;ﬁ)@w raég%nnéonlré%?W§&f°r§§ o4 #ﬁ%nr %ﬁ\lﬁsh]ﬁ} e?e){%br%li AP s2ihoRRkmD)| y
hydr ogen. Qﬁy@fﬁeeﬁm@tﬁbﬂﬁem tof3 chAdopnytemsi onctarae mhidyk omimdumesropfl, f or nul a
|, whoer ei ”isgﬂxbﬁylgnhjbﬂfﬂ,@buwt@@tyl?ﬁﬁ?é}h]ﬂ?r}hetﬁﬁl. the invention are the

conpounds of formula |, wherein is chlorine; and 30R2is fluorine or
chl orine. Anot her., enbadi nent ,of .the invention are the_coppounds .of formula
|, wherei nﬁllesgef:lﬁl .Bﬁ(f)f%;asa“r‘?ﬁé Rs5eln f{fﬂﬁf? ﬁg.allky? SEPUP "étf@ﬁnﬁ‘g};rtﬁﬂ’ﬁ 8‘ f or
exanmpl e, natteched wielaporagerf pom (dkylgd-oupnahoassinsthbry etlfioxy or isopropoxy,
6- (2- Chl or greRb@NYinkthasfet hyl - pyri di ne-3-sul fonic acid
2-chl or o- 4-fl uor'obenzoyl am de ; potassiumsalt;
6- (2, 6- D npt hoxy-,phe -pyridine-3-sul foni c agj
2-chl or o- chﬁl'ei' ﬁ#og@%ﬁg%%ﬂ}'gnﬁsdés?d H’t"hé?é‘érmcfd?i ‘%’ﬂtgfﬁ‘ﬂ’ pheefnsdeboron are
t he 16onpouwiish eftached ivid 20 $ylfushesmi(alkylsS-0hduah ian eetlayidil RRYIS etbhikbfonye .
or isopropylsulfanyl, preferably methylsulfanyl.

The term “halogen” as used herein means fluorine, chlorine and bromine,

preferably fluorine or chlorine.

As used herein, a "pharmaceutically acceptable carrier” is intended to include any
20 and all material compatible with pharmaceutical administration including solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and other materials and compounds compatible with
pharmaceutical administration. Except insofar as any conventional media or agent
is incompatible with the active compound, use thereof in the compositions of the
25 invention are contemplated. Supplementary active compounds can also be

incorporated into the compositions.

As used herein, the term “a therapeutically effective amount” of a compound means
an amount of compound that is effective to prevent, alleviate or ameliorate
symptoms of disease or prolong the survival of the subject being treated.

30 Determination of a therapeutically effective amount is within the skill in the art.



Such conmpounds, for exanple, may be selected fromthe group consisting of:
106- ( 2- Met hoxy- phenyl ) - 5- net hyl - pyri di ne-3-sul fonic acid 2, 4-di chl oro-
benzoyl am de; potassium salt;

6- ( 2- FI uswap2008/m835430Xy - phenyl ) - pyri di ne- 3- sul f oni ¢ aci dPCT/EP2608/063852

2, 4-di chl or obenzoyl am de; potassium salt;
6-(2,4-Bis-trifluoronethyl-phenyl)-pyrdidi ne-3-sul fonic acid

2, 4-di chl orol5benzoyl am de; potassium salt;

6- (2- Met hyl sul f anyl - phenyl ) - pyri di ne-3-sul fonic acid )

2. El- di chl )C/);[‘Bg E‘@?ﬁ%ﬁ"‘ltigfr‘ﬂ'}’c%fe)cﬁé‘?ﬁy gggprgrﬁrscgrsgg,e of a compound according to this

6- (2, 6- Di matvemuiyn pievit) Wwithit witlelBnids &id menbe daeiined in a manner known

2, 4-di chl ot os ben%o%l n!ide - g justed to-the individual requirements in each

206- ( 2- Met HaHis ity LH\?I %sﬁ%%‘?’?];] By edctogthe ipdigidual requirements fn each, .
benzoyl anm garticplet esss indnding the sperfiihempovindth) being adhinisterednthemeytonf are t he
conpaynds Q(imfxﬁﬁggﬂiloﬂ, the BREHBh BelllsitiealtBal NOXN asAROP LRI Bgﬁgﬁl‘e%&t 1pf the

i nvention are ompounds of fofnula |,. wherein 25is, nmefhoxy; .and R2is
chl ori ne. Wﬁlc@ngéﬁ?ﬁés‘{f o) or parsmtira admipisEainiordulich R YHENRE oup
consi sti ngagfroxindtely 2Ky o diiledyshge-d-abeitiyl m@yo atdiun@,806 gl pretecatdei d

4- chl or o- 2:1ret hox zoyl am de; tassi u : . : _
306- (2- Met Flrgﬂne% lﬂ#gﬁ@f’“ mnag"‘ﬁﬁé’rqg‘?i"-gpis?’r‘i“m ﬁ%éﬁrg ]il?tg’nailgmggkf (tjh A or o- 2-
met hoxy- belmdtyinayrbe excepdrdawksnuimdizated; The dgily dosage can be administered as a

6- (216- D gt bkl doR &b diviBYd b8ieR & FosprbaBiaadifinthtration, it may be given as

4- chl or o- 2- net hoxybenzoyl am de; potassi um salt;

6- (2, 4, 6- TFPHEINF l‘%\ﬂ%‘?ﬂrl )-pyridine-3-sul fonic acid

4- chl or o- 2- mret hoxybenzoyl am de; potassi um sal t and

56- ( 2, 6- Di aeibétailgd Peseriptidapyri di ne- 3- sul foni ¢ aci d 4-chl or o- 2- net hoxy-
benzoyl arni de; potassium salt. Another enbodi nent of the invention are the

conpounds  @f if R[dANHebromME ¢h&hY), nSthbky &1 #PILOMILINY; preferably cHiv@hd)er .
enbodi ment of, the inyenti or]WEre t he conpounds of forrmula 1, wherein 10Ris

trifluor omBtEHRAXY o IP@etliori ne. Such conmpounds, for exanple, may be
sel ett ed f ROmfludeing dhitpireobinsihe, myetbfli:or trifluoromethyl; preferably fluorine or
6- (2- Chl or Q@Jﬁnﬁgyl ) - 5-net hyl - pyri di ne-3-sul foni c add 4-fl uoro- 2-
trifluoronethyl-benzoyl am de; potassiumsalt;
R’ is hydrogen or methyl; preferably hydrogen.
R* is alkoxy, alkyl, alkylsulfanyl, halogen, trifluoromethyt, trifiluoromethoxy,
-${0);CHj3 or -NH-5(Q),CHj; preferably methoxy, methyl, methylsulfanyl,
20 chlorine, trifluoromethyl, -$(0)CHj3 or -NH-5(0),CHs;
R’ is hydrogen, alkoxy, alkyl, halogen, trifluoromethyl or trifluoromethoxy;
preferably hydrogen, methoxy, methyl or fluorine. _
R® is hydrogen, alkyl or triftuoromethyl, preferably hydrogen, methyl, or
triﬂuoroniethyl; and more preferably hydrogen.

25
One embodiment of the invention are the compounds of formula I, wherein
R' is chlorine.
Another embodiment of the invention are the compounds of formula [, wherein
' R! is chlorine; and
30 R? is fluorine or chlorine.

Another embodiment of the invention are the compounds of formula I, wherein
R! is chlorine; and

R? is fluorine.



156- (2- Met hory- phenyl ) - 5- et hyl - pyri di ne- 3-sul foni c acid 4-fl uoro-2-
trifluoronethyl-benzoyl am de; potassiumsalt; and

6- (2, 6- D net hoxy- phenyl ) - pyri di ne-3-sul fonic acid :

4-f | uor o tau/fidsasr onet hyl benzoyl am de. Anot herp@&rrbpadbgieenss2zof t he

invention are the conpounds of fornmula I, wherein 20R3is hydrogen. Another
embodi nent of the invention are the cohpounds of fornula I, wherein R3is

nmet hyl . Anot her enbodi rrent of t he inventi on are the conpounds of fornula

|, wherein_R4i s net haxy, ul fany ,
25t ri f1 uor éﬂé‘t ‘FW’PPO““%? Oy %‘?’m %/l tﬁ%ﬁ%‘ thi?gﬁoélpﬁyﬁsl’%{j‘gr?,ﬁ met hoxy,
met hyl or fHQeChlos-plemgl)R6ietiy-gyddiee;3- m}foln;pl acir2-thlpfo-¢rdmorret hyl . Anot her

enbodi nent & \ifé,@; H1 e the conpounds of fornmula I, wherein is
chl ori ne, gﬁzf?gxgnoérl tl‘ls uo%g)trret hyl ; 30R2is fluorine or chI orine; Rdis

net hoxy, Rt By Dih&h ﬂwnwrp/ylnduféﬂis@mmﬁa adid bfches-anmichy! , - S(0) 2CH3 or
-NH S O)ZCS%E Rﬁlls hydrogen, ‘met hoxy, methyl or fluorine; and - 7 - R6iS

hydr midet i f I uor onet hyl . Anot her enbodi ment of the invention

are the co H-rnds Bfgdlhor g?% éle inveRDSE gil'erhll éoxﬁ {qu.‘él‘fgﬂ? form taﬁ $¥er?ln

trifluorome i ne YSrrieht 85 e met hyl ,
met hyl sul fanyl R'chl ori ne, ischiotingandnet hyl , - S( 0) 2CH3 or NH- S( 0) 2CH3.
Anot her enbodi gent of thegi-ANgmEI on are the conpounds of formula I,
wherein RIis chlorine, nmethoxy or trifluoronethyl

Such compounds, for example, may be selected from the group consisting of:

10 6-(2-Methoxy-phenyl)-5-methyl-pyridine-3-sulfonic acid 2,4-dichloro-
benzoylamide; potassium salt;

6-(2-Fluoro-6-methoxy-phenyl)-pyridine-3-sulfonic acid 2,4-dichloro-

benzoylamide; potassium salt;
6-(2,4-Bis-trifluoromethyl-phenyl}-pyridine-3-sulfonic acid 2,4-dichloro-

15 benzoylamide; potassium salt;
6-(2-Methylsulfanyl-phenyl)-pyridine-3-sulfonic acid 2,4-dichloro-benzoylamide;
potassium salt;
6—(2,6-Dimethoxy—pheny])-pyridine~3~sulfoﬁic acid 2,4-dichloro-benzoylamide ;

and

20 6-(2-Methanesulfonyl-phenyl)-pyridine-3-sulfonic acid 2,4-dichloro-

benzoylamide; potassium salt.

Another embodiment of the invention are the compounds of formula I, wherein

R is methoxy.

Another embodiment of the invention are the compounds of formula I, wherein
25 R' is methoxy; and

R? is chlorine.
Such compounds, for example, may be selected from the group consisting of:
6-(2-Chloro-phenyl)-5-methyl-pyridine-3-sulfonic acid 4-chloro-2-methoxy-
benzoylamide; potassium salt;
30 - 6-(2-Methanesulfonylamino-phenyl)-pyridine-3-sulfonic acid 4-chloro-2-

methoxy-benzoylamide; potassium salt;



R2is fluorine or chlorine; and 10R4i s net hoxy, nethyl sul fanyl, chlorine,
-S(0)2CH3 or -NH S(0)2CH3. R5i s hydrogen; and R6i s hydrogen.

Anot her enbodi ment of the invention are the conpounds of formula I,

wher ei'n 9% mowtdsemi ne, nmet hoxy or trifluoronet hyl R2i sPAI/ERIEISANE385E
chlorine; R4is nmethoxy or nethyl; R5is nethoxy, nmethyl or fluorine; and
R6i s hydrogen or nethyl. 20Another entfodi ment of the invention are the
conpounds of formula I, wherein is chlorine, nethoxy or trifluoronethyl

R2is fluorine or.chlqrine; R4S trjfluorong | i S drogen; 25R6i s
met hyl or éﬂ?ﬁr@ﬁ?%hﬁtmp?l)ﬂﬁﬁ g 8&%@1‘{%@?1"{823“?& ntion are the
conpounds BénZoglamide pbtassidarsalisn i s chlorine, nmethoxy or trifluoronethyl

R2is fluorine or chlorine;, and R5is hydrogen, nethwy, nethyl or fluorine.
30Anot her 6nddi-Temethyl-phéreyl)-pyrediné-Grrulfowic aéid dcdgrovhesthexyf ornul a |1,

wherein Rl Lﬁnﬁg@?{g’é‘ﬁ?ota@&%&&! trifluoromethyl R2is fluorine or

chl ori ne; drogen, nethyl or trifluoronethyl.
5 6-(2,6-Dimethoxy-phenyl)-pyridine-3-sulfonic acid 4-chloro-2-methoxy-

benzoylamide; potassium salt.

Another embodiment of the invention are the compounds of formula I, wherein

R' is trifluoromethyl.
Another embodiment of the invention are the compounds of formula I, wherein
10 R' is trifluoromethyl; and
R is fluorine.

Such compounds, for example, may be selected from the group consisting of:
6-(2-Chloro-phenyl}-5-methyl-pyridine-3-sulfonic acid 4-fluoro-2-
trifluoromethyl-benzoylamide; potassium salt;

15 6-(2-Methoxy-phenyl)-5-methyl-pyridine-3-sulfonic acid 4-fluoro-2-

triftuoromethyl-benzoylamide; potassium salt; and

6-(2,6-Dimethoxy-phenyl)-pyridine-3-sulfonic acid 4—ﬂuor0-2~triﬂuorqmethyl—

benzoylamide.
Another embodiment of the invention are the compounds of formula I, wherein
20 R’ : is hydrogen.
Another embodiment of the invention are the compounds of formula I, wherein
R’ is methyl
Another embodiment of the invention are the compouﬂds of formula [, wherein
_ R? is methoxy, methyl, methylsulfanyl, chlorine,
25 trifluoromethyl, -5(0),CHs or -NH-5(0),;CHs;
R’ is hydrogen, methoxy, methyl or fluorine; and
R® _ is hydrogen, methyl or trifluoromethyl.

Another embodiment of the invention are the compounds of formula I, wherein

R is chlorine, methoxy or trifluoromethyl;
30 R? is fluorine or chlorine;
R? is methoxy, methyl, methylsulfanyl, chlorine,

trifluoromethyl, -§(0);CHj; or -NH-S(0),CHs;
R’ is hydrogen, methoxy, methyl or fluorine; and



- 8 - One enbodi nent of the invention is a process for the preparation of
t he conmpounds of fornmula I, by reacting a conpound of formula V. 5

formula V. wherein R4, R5 and R6 have the significance given for formula
|, with syeamosesk of formula IV, 000 \\/. HCN 10fcrmEedoesdossszwher ein

le, R2 and | e have the significance given for formula I, to give the
conpounds of formula I, fornmula I, 15herein R, R2, R3, R4, R5 and R6
have the significance given for fornula I. The conpounds of fornmula I, or

a pharmaceuti caLIy accept agwg salt t er eof ., whi cg_l Ere subj ect of the
present inventRon, may belsprdpgradnghylanfrifivsemedylnown to be applicabl e
to the preparatl on of chem caIIy reI at ed conpounds. Such processes, when

dt d
phar maceut A8% ;\; Sy e dRpOf A S pepRlndof frmulg L ybersin e
foll owi ng repr@&entative schomss, mefénqurt(rélndrmmh)éxarrpl es) in which,

unl ess ot herw ge stated, {sQluBHnB@rElﬁMﬁné dim gnl ficance given - 9 -
herein before for f or mul a l. cessg_g){ rt| m—*iéerl als are either
oty Ty

cometcial ly afailable orist Haipe P3fMfelar d procedures of
organi ¢ chem st ry The pr affiodmethyDFS(E)gtHsdraNH-8(O8Heri al s is e. g.

oo w1 n A isR e B RGP PARY AR EK ARNE Bofborlls bPforkloli] hfh ©f t o

bel ow wi t h respec )
is chlorine, methoxy or trifluoromethyl

, R2 is fluorine or chlorine; and
10 R* is methoxy, methylsulfanyl, chlorine, -8(0),CH; or -NH-
5(0),CHs.
R’ is hydrogen; and
R® is hydrogen.

Another embodiment of the invention are the compounds of formula I, wherein

15 R' is chlorine, methoxy or trifluoromethyl
R? is fluorine or chlorine;
R* is methoxy or methyl;
R’ is methoxy, methyl or fluorine; and
R® is hydrogen or methyl.

20 Another embodiment of the invention are the compounds of formula I, wherein
R is chlorine, methoxy or trifluoromethyl
R? is fluorine or chlorine;
r* is trifluoromethyl;
R’ is hydrogen;

25 R® is methyl or trifluoromethyl.

Another embodiment of the invention are the compounds of formula I, wherein

R' is chlorine, methoxy or trifluoromethyl
R? is fluorine or chlorine; and
R’ is hydrogen, methoxy, methyl or fluorine. -
30 Another embodiment of the invention are the compounds of formula I, wherein
R! is chlorine, methoxy or triffuoromethyl
R? is fluorine or chlorine; and

R is hydrogen, methyl or trifluoromethyl.



5Al ternatively necessary starting materials are obtainable by anal ogous
procedures to those illustrated which are within the ordinary skill of an
organi c chem st. Schene 1: Schenme 1 10Step 1 of the reaction sequence
(schenme #H)o 1@s/assesue st ep process in which acyl ati on wi e¢u/eroesinsssk
derivative of forrmula Il of the sulfonam de of fornula H gives the

acyl sul fonam de derivatives of fornul-&#4V using nethods well known to
soneone skilled in the art. The reaction is typically carried out 'in

sol vents such as, dichl orqg thane,,dic.hloroethar}e,ﬂ%%etonitrilef i oxane,

t et r ahydr ofAReagmbadiment g othsr HiveRiioktthyA PEPTFERIIe B PTRHAPS" ther eof , at
t enper at ur esmpednvde formiflI,dnd 100C. Typically used bases are sodi um

hydri de, potassium hydri de, potassium carbonate, -triethylam ne,

di i sopropyl et hyl ami ne, and 1, 8 di gz icydo [5.4.0] undec- 7- ene.

Step 2 of the %@g%?g%ﬂ”geﬁﬁﬁgéigﬁq?ﬂ%%guzuki-type pal | adi um cat al yzed cross
coupling 20of a phenyl boronic acid of fornmula V wth the 2-chl oropyridi nes
of formula IV well known to soneone skifled in the art. The reaction is
typically carried out in solvents - 1Q - gg@@ as al cohols (e. g. ethanol

i so- propanol, n-butanol, t-anyl-al cohpo t et rahydr of urane or toluene and
m xtures thereof, at tenperatures typics ¥5 bet ween room t enperature and
120C 5 Conmmonly used bases are theéicarbBonales of potassium and sodi um
potassiumtert-butylat and potassi um hydroxi de. 5 Ligands for the

pal | adi um catal ysts are | egion by kndwmuweM, described in the literature.
Most frequently used is triphenyl phosphi ne and di benzyl i deneacet one (dba).
Al ternatively seguen 3 i: i i as shown in
schenme 2: Schei”rg’gﬁ:m ﬂi%ﬂ ?ﬁd %ch%lrégﬁégl tglfﬁaﬁgﬁg&? g)?nfgﬁédelfg- octyl -protected
sul f onani de of Withrarpempoynd #f Kymwild M:ype cross coupling as described for
step 2 in scheme 1 is perforned priomp t® the Btprotection of the

sul f onam de under acidi c condigi 0 u&ﬁpo i il uoroacetic acid in

15di chl or oret hane and the acyl atyon st epl as ¢ribed for step 1 in schene
1. The conpounds of fornmula |I c contain one gA several chiral centers
and can then be present in a Fhcerfc, a enant i omefi,c or diastereoneric
form The racemates can be separated according to known nethods into the
enantiorners. For instance, diasteregneric_salts which can be separated by
crysi@llization are fornmed fromthe SOm#EEBfi ¢ i xtures by reaction with
an optically agieMdsn RERA 284 RNha& tBe HgniBrarite glvéa fplferswh f,oni ¢ aci d.

Al ternatively separgtion of %; ﬁena@tioners can al so be achi eved by using
chr omat ogr aphy “b#VE HiSr8PPGRR Jgfg 2hi ch are comercial ly avail abl e.
Phar maceuti cal conposition or nedi canents containing a conpound of the
present invention or a pharnaceu%ically(@gﬁbpt bl efsalt thereof and a
pharmaceutical ly acceptable garR re é@’obj f the present

invention, as is a process Rgr they ducn on, conprises bringing

one or nore conpounds of H
R2
R R
formula i,
15 wherein R!, R%, R?, R*, R’ and R® have the significance given for formula L.

The compounds of formula I, or a pharmaceutically acceptable salt thereof, which

are subject of the present invention, may be prepared by any process known to be

* applicable to the preparation of chemically-related compounds. Such processes,

when used to prepare a compound of the formula I, or a pharmaceutically-acceptable

20 salt thereof, are illustrated by the following representative schemes 1and 2 (and the

examples) in which, unless otherwise stated, R' to R® have the significance given



5 the present invention and/or pharmaceutically acceptable salts and, if
desired, one or nore other therapeutically valuable substances into a

gal enical admi nistration formtogether with one or nore pharnaceutically
accept abiveo cagmn3sess. - An enbodi nent of the inventi onPCEFEROMIEGSRACEUt i cal
corriposition, containing one or nore conpounds according to formula I,
together with pharmaceutically 10 accéptabl e carriers. Another enbodi nent
of the invention is a pharmaceutical conposition, containing one or nore
conpounds according to forrmula ], for the inhibjtion of tunor grgwth.
Anot her e Sﬁi%g?fgreoét’rtfﬂ’é'“iﬂg\}eﬁ#F%ﬁw §taén’fﬁ15}aFFé@£:7LﬁrF &4 erciﬁ%%ﬁglaﬁﬁn,

cont ai ni ng alblablaer eeyiaycbecabnginedisstankiod giqvgddres bfarpadiacHemiftoy. Thhe

treat ment i%fre GRIGE! of APR\DShn e?a?&iaﬁ?ﬂte. el el WAEHA R oL %rr@ nyin

phar maceut cHl conposition cofh alning offé or nore conmpounds G mul a |
as active irappei entic thegdtdreturaicitpd gutrespart {o aehespt dbked darriers
for the tragdphRlepheefhfy 854RL mdURASIre obl4RblYyATLRESus RBRFLERLHC,

gastric, bladder, ovarian, nelapoma, neuroplastorma, cervical, 20kidney or
renal canc&?®* ["é %6&1“5%‘ € tg‘ﬁﬁ%‘ﬂ“%é@‘hé’?a’éﬂfﬁ?ﬂic RPSE5f the invention
is the use of a conpound according to forrmula I, for the manufacture of
cor r espondiSolgerphlar maceut i cal conpositions for the inhibition of tunor

gr owt h. Anot her enbodi nent of the invention is the use of a conpound
according to 25 fornglg I, for the manufacture of «casresporldi ng

phar maceut i caks conposktions for the. treat t of_caficet, ot her

enbodi ment of tWE iyvertion is tRe use anﬁgﬁlgéﬁgbu@ps ( rmula | as
anti-proliferati gents. - -+ The conpourds._-accor di- .he present
i nvention may“Exi $t in the form of] their pHarmaeutically accébtable
salts. The tern1ﬁpharnaceuticap%mizigfptable salt" gefers to conventiona
acid-addition salts that retainy ¢ ol ogi cal effectiveness and
properties of the conpounds of fornmula | and are formed from suitable
non-toxic 5 organic or inorganic bases or, if the conpounds of fornula |
contain a basic group in R, frogtorganng off i nprgani c aci ds. Exanpl es of
base-addition salts include tRpose i

anmoni um quat ernary angoni um iy )
t et r anet hyl anmoni yn hydr oxi de sodtum Exanpl es of

aci d-addi tion saltls igpgl ude, h g. derived frominorganic 10 acids such as
hydr ochl ori c acgﬁ:;gﬁdrébr%nic aci @8, hydroiodic acid, sulfuric acid,
sul fam c- aci d, g oric acid and nitricjacid, and those derived from
organi ¢ adds such as p-toluenesul fonic acid, salicylic acid,

met hanesul f oni ¢ aci¥d, oxalic acid, succinic acid, citric acid, malic acid,
lactic acid, fiimaric acid, and the |like. The chem cal nodification of a

pharmaceutical conpound (i.e. a drug&lgmtlo a salt is a 15 techni que well
known to pharnaceutical chem sts to obtain inproved physical and chem cal

stability, hygroscopicity, flo ility and solubility of ¢ ounds. See
e.g. '&t ahl ,SteP.q ‘Fﬁ.st!c“e %ﬂt‘%?mfﬁc%h,e it BPBS SCRERYSTIR “E}Tlgg’rpﬁléﬁ%eut i cal
Salts, Ver hagh Hetnzelli dxaivilivedClorraladll(oftdylfofatmiddiof HAAOR)I givesBhst i n,
RJ., et al, ni r.oc. R . 427 - 0 | ogi cal
activity ?ﬁ’ésu(%gr%ghc%a‘g? {%%u‘fecs)‘r%%?ra%?ﬁ gﬁgg% gg‘?ért_h(% a‘?’ﬁg@%‘ﬁ%} Eégﬁrng%ggcept abl e
sal ts possekiled dhudiol ertpAtemedivyic arpigllypeartiresout| I felserfesHC ddind t hat
sai d conpoundiforsheiaafl | dRHRrOEBRAL, | VEceBitrild, t Y diokRRS € qteeahydéofuidsh,

conpounds of, t resent .1 nvention are useful in the therapy and/or
e ev Bt on SHorelpah SardpbEmamotE i shereth ab fnpsBRuaR g SRR 01 1 of
t he presentl0OapdUdddC.aSyEotlly- wed| babar ati sodivag drytiside,spatessioms thydtiéd by the

foll ow ng hiplagical : I,]!'! L fiine Glond NG 118acellgs The
Cel | Titer- %?%‘fb?n%umcﬁgbs%%g%f %* I| a{rﬁe1 ity @%}? ? Br omega) ?s a’
homogeneousiarehifstp[Bft-Oferdacr-erang t he nunber of viable cells in culture
based on quantitation 30 of the ATP present, which signals the presence of

net abol i calstep Peftthy eatbd Soqublick 141 Bundliinfpe(falladiontc aitdyved 2 b bOUHing

ATCG,No. CCl-247) .were. culitivated in .RP hum wid h rm l
(i ogeft® EeiFo s 3 asBimia Yhell Ue O BB Al AN DL
F4135 ( FBSkhown0oimecgyershillpdiri thielart. Tha copidymi tatieadlpcanmpgd ont \o=soYents St r ep
fromlnvitrogen Cat.No. 15140). - 13 - For the assay the cells were
seeded in 384 well plates, 1000 cells per well, in the same nedium The
next day the test conpounds were added in various concentrations ranging
from30 KMto 0.0015 pM (10 concentrations, 1:3 diluted). After 5 days the
Cell Titer-d Orm assay was done according to the instructions of the

manuf acturer 5 (Cell Titer-d oTm Lum nescent Cell Viability Assay, from
Pronmega). In brief: the cell-plate was equilibrated to roomtenperature




10Details: 1st. day: Medium RPM 1640 wth dutaMAXTm 1 (I nvitrogen,
Cat-Nr. 61870), 5% FCS (Sigma Cat.-No. F4135), Pen/ Strep (Invitrogen, Cat
No. 15140). HCT116 (ATCC-No. CCl-247): 1000 cells in 60 pl per well of
384 wel | vab adog156544G ei ner 781098, pd ear-pl ate white) AEt/EP208R®AEIAY

i ncubate plates 24 h at 37C, 5% CO32 2nd. da : Induction Treatment with
corn sounds 10 concentrations | n18rder to achieve a final
concentration of 30 pM as highest concentration 3,5 pl of 10 mM conpound
stock solution were added directly to 163 pl .nedja. Then ste 200f the
dilution pPB‘g’ed’ﬁr gl &r&be& bRl MéPrPBF‘TQBV\éH{?“ﬁaH"]orHwyk'gc‘iéer’ eve the
second hi ghestydofirbge |caWesiherz0RaE NiniAlite® Ndiereaf, Sar itahpataturdsi orpiaadly h
dilution s of 1:3 was _foll oweg C i ] r : -e) as
Gescri boa: kemaef kody YeriBital e i T RCCORAMMAY Qeli RaRLAe BT LeRAG D) B0
10 mM st oclef spsitassition aofl sEhwmp eatessiuen Zertutititendyiasemsiuox rdrediso)

((j' ! Ut.‘lﬁt 8x il%ncﬁ@lkclﬁﬁﬁr% haﬁiutﬁ Qa’t%g(s![%' ar@'@n'@g?@ﬂgﬁ WF\Q/FQ![HB&% 'ig;-thé 'C\)/pW
results i we Wi concentrations from : :

&) dilute elieratitndon 1frapeRiy sesyis dripheny Pﬁh"“&*ﬂ%&ﬁ% bporyidericignios pi
medi a) e)addbalO0 pi of every concentration to 60 pl nedira in the cell plate
30resulting in final concentration of DMSO :0.3%in every well and
resul ting igfeddsbdapal GR0bF AhkRugh LPEPRAKRE S; ARG RYHERD. 30 PM to

0. 0015 pM Aﬂ-e 14 é-PEaecsﬁ(ﬁ;(}orrp%ung t|9Esut egt ed in tl‘sl pl i ca{t ef eI ncubate 120 h
(5 days) at. 37C, 5% CO2 Analysis: -Add 30 pl Cell Titer-d om Reagent per
wel |, 5- sShak¥™& i nut es  at roomtenperature -incubate further 45 m nutes
at roomtenperature w thout shaking Measurenmenf , '

N

0 0 3
Y R S
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Scheme 2

10

Starting from a tert-octyl-protected sulfonamide of formula VI a Suzuki-type cross
coupling as described for step 2 in scheme 1 is performed prior to the deprotection
of the sulfonamide under acidic conditions using trifluoroacetic acid in

15  dichloromethane and the acylation step as described for step 1 in scheme 1.

The compounds of formula I can contain one or several chiral centers and can then
be present in a racemic, a enantiomeric or diastereomeric form. The racemates can
be separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the
20 racemic mixtures by reaction with an optically active acid such as e.g. D- or L-
camphorsulfonic acid. Alternatively separation of the enantiomers can also be
achieved by using chromatography on chiral HPLC-phases which are commercially

available.



-Victor 2 scanning nmultiwell spectrophotoneter (Wallac), Lum nescence node
(0.5 sec/read, 477 nm 10-Determ ne |1C50 using a non-linear curve fit
(XLfit software (1D Business Solution Ltd., Quilford, Surrey, UK)) Wth

al | conpeumemsasssegni fi cant inhibi'tion of HCT 116 cel | pai/Ebiobs/a0ps3nas
detected, which is exenplified by the conmpounds shown in Table 1. Results:
Table 1 Exanpl es 1C50 HCT 116 [pM-11-1 1433 1-8 2.936 1-12 3.985
1-2, 1-3,1-4, 1-5, 1-6, 10, 1-11,-1-13, 1-14, 1-7, 1-9, 1- 1-15, 1-16

0.500- 7. 5%%arn%215ceutical composition or medicaments containing a compouﬁd of the
present invention or a pharmaceuntically acceptable salt thereof and a
pharmaceutically acceptable carrier are an object of the present invention, as is a
process for their production, which compfis‘es bringing one or more compounds of

5 the present invention and/or pharmaceutically acceptable salts and, if desired, one
or more other therapeutically valuable substances into a galenical administration

form together with one or more pharmaceutically acceptable carriers.

An embodiment of the invention is a pharmaceutical composition, containing one
or more compounds according to formula I, together with pharmaceutically

10 acceptable carriers.

Another embodiment of the invention is a pharmaceutical composition, containing
one or more compounds according to formula I, for the inhibition of tumor
growth.

Another embodiment of the invention is a pharmaceutical composition, containing

15 one or more compounds according to formula I, for the treatment of cancer.

Another embodiment of the invention is a pharmaceutical composition containing
one or more compounds of formulal as active .ingredients together with
pharmaceutically acceptable carriers for the treatment of colorectal, breast, lung,
prostate, pancreatic, gastric, bladder, ovarian, melanoma, neuroblastoma, cervical,

20 kidney or renal cancers, leukemias or lymphomas.

Another embodiment of the invention is the use of a compound according to
formula I, for the manufacture of corresponding pharmaceutical compositions for

the inhibition of tumor growth.

Another embodiment of the invention is the use of a compound according to
25 formula I, for the manufacture of corresponding pharmaceutical compositions for

the treatment of cancer.

Another embodiment of the invention is the use of the compounds of formulal as

anti-proliferating agents.

Another embodiment of the invention is the use of one or more compounds of

30 formula I for the treatment of cancer.



The conpounds according to this invention and their pharnmaceutically
acceptabl e salts can be used as nedi canents, e.g. in the form of
pharmaceuti cal conpositions. The pharmaceutical conpositions can be

adm ni st ewedomdriassdwy, €.9. in the formof- tablets, coategdriphlobdhesdr agees,
hard and soft gel ati ne capsul es, solutions, enuI5|ons 20 or suspensions.
The admi nistration can, however, alsolle effected rectally, e.g. in the
form of suppositories, or parenterally, e.g. in the formof injection

sol uti ons. The above- menti oned pharmaceutical conpositions can be obtained
by processiThf worposadpeatiingtchedireynt mventian inay exist iortheifdrm of theu’

har maceut i hlﬂ t Yol c; corn
gt arch or [ vgﬁeﬁg‘g&?p ﬁgélﬁglé rktglré gmés:tt ée}glnrl EH%EH age‘fl%%m}} QE('%P *atﬂ% a\ ts and

ef
the |ike cefﬁ bgetotfg’éffnt‘% a‘"’rﬁjﬁlt‘téon salts thik petgig the biologgcat eff"&ﬁY@F% andpat ed
tabl ets, drpageetesasfdhdasdpoeldataf dernodp$ ldh@ire forthédb Gdtable@ios-tbRic Sof t

| fats
S -ol 3%3%34 ﬁe 5 b Bponts s LT col AR kPl SRR AP e
nature of tihdladk W@rwvs@amgmc aéeirs. |@¢a91£éﬁ863f roeveddition uslltﬁaidcsndleeqw red

in g he cas &h?& aéﬁ\iedgﬁ'bﬁlt 0@ ufR LS &R uim quﬂ@g‘nca‘é até?h mk 310 .

t ons S are,
g{ chfo: On\}"g'a p ‘%lfje(lmbﬁhl %% ?’%8‘ T ktétra*@ﬁﬁlv%mweamr bdvamfiﬁ)p SPRSHYEi t or i es
are, for efmmpb@ilulﬁnﬁxamn;ﬂés @fracidaadititiedsabts irscludsakas, defiaédsfromebrghihigui d or
l'i quigl pol velss s@cljld ré)dhlf(ﬁjc e;rchc? @QF&%&@?&L&;& 6}led 11955@1Idtd| glﬂﬁircanfch

moreover, contal n preservatives, i zer s Zet 3
agents, emjR&mpicarid, P*&Qﬁé’é‘?fw andrpitry 2gid-gnd ﬁhcew d?ra\rﬁdsﬁ org atgasmfa@rds varyi ng

t he osnoti gugl es @%Bm&mffbﬁts&admsm}m RUE Hh&hMes@ni O%daBtdic LREY can

oo Rt shdo LIS S °RRESHAC B LB SR S B e
For mul at i osh¢mieel @pdifigitam o) phartrewedtitgh eisning (g ¢ é:hig&hntﬂ: a @hripeund of
formya (I )lechniyoe 1201560 %0 phAS RS AN & S%Eg%n]n?rfl?)roved physical and
chemical stability, hygroscopicity, flowability and solubility of compounds. See e.g.
Stahl, P. H., and Wermuth, G., (editors), Handbook of Pharmaceutical Salts, Verlag
Helvetica Chimica Acta (VHCA), Ziirich, (2002) or Bastin, R.]., et al., Organic
Proc. Res. Dev. 4 (2000) 427-435,

20 Pharmacological activity

- The compounds of formulal and their pharmaceutically acceptable salts possess
valuable pharmacological properties. It has been found that said compounds show
anti-proliferative activity. Consequently the compounds of the present invention
are useful in the therapy and/or prevention of proliferative diseases such as cancer.

25 - The activity of the present compounds as anti-proliferative agents is demonstrated

by the following biological assay:
CellTiter-Glo™ assay in HCT 116 cells

The CellTiter-Glo™ Luminescent Cell Viability Assay (Promega) is a homogeneous
method of determining the number of viable cells in culture based on quantitation

30~ of the ATP present, which signals the presence of metabolically active cells.

HCT 116 cells (human colon carcinoma , ATCC-No. CCl-247) were cultivated in
RPMI 1640 medium with GlutaMAX™ 1 (Invitrogen, Cat-No. 61870-010), 5%
Fetal Calf Serum (FCS, Sigma  Cat-No. F4135 (FBS)); 100Units/ml
penicillin/100pg/ml streptomycin (= Pen/Strep from Invitrogen Cat.No. 15140).



105 30 150 3. Sta-Rx 1500 6 6 6 30 4. Mcrocrystalline Cellulose 30 30 30
150 5. Magnesium Stearate 1 1 1 1 Total 167 167
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For the assay the cells were seeded in 384 well plates, 1000 cells per well, in the same
medium. The next day the test compounds were added in various concentrations
ranging from 30 pM to 0.0015 M (10 concentrations, 1:3 diluted). After 5 days the
- CellTiter-Glo™ assay was done according to the instructions of the manufacturer
5 (CellTiter-Glo™ Luminescent Cell Viability Assay, from Promega). In brief: the
cell-plate was equilibrated to room temperature for approximately 30 minutes and
than the CellTiter-Glo™ reagent was added. The contents were carefully mixed for
15 minutes to induce cell lysis. After 45 minutes the luminescent signal was.

measured in Victor 2, (scanning multiwell spectrophotometer, Wallac).

10 | Details:
Ist. day:

- Medium: RPMI 1640 with GlutaMAX™ I (Invitrogen, Cat-Nr. 61870), 5% FCS
(Sigma Cat.-No. F4135), Pen/Strep (Invitrogen, Cat No. 15140).
- HCT116 (ATCC-No. CCl-247): 1000 cells in 60 pl per well of 384 well plate
15 (Greiner 781098, pClear-plate white}
- After seeding incubate plates 24 h at 37°C, 5% CO;

2nd. dav : Induction {Treatment with compounds, 10 concentrations):

in orde_r to achieve a final concentration of 30 uM as highest concentration 3,5 pl of
10 mM compound stock solution were added directly to 163 pl media. Then step e)
20 of the dilution procedure described below, was followed.

In order to achieve the second highest to the lowest concentrations, a serial dilution
with dilution steps of 1:3 was followed according to the procedure (a -¢) as

described here below:

a)  for the second highest concentration add 10 pl of 10 mM stock solution of
25 compound to 20 pl dimethylsulfoxide (DMSO)
b}  dilute 8x 1:3 (always 10 pl to 20 pl DMSO) in this DMSO dilution row
(results in 9 wells with concentrations from 3333,3 uM to 0.51 uM}
c)  dilute each concentration 1: 47,6 (3,5 ul compound dilution to 163 pl media}
e)  add 10 pl of every concentration to 60 pl media in the cell plate
30 resultiﬁg in final concentration of DMSQO : 0.3% in every well
and resulting in 10 final concentration of compounds ranging from 30 pM to
0.0015uM. '



167 831 . Manufacturing Procedure: 1.Mx itens 1, 2, 3 and 4 and granul ate
wth purified water. 152.Dry the granules at 50C. 3. Pass the granul es
through suitable mlling equipnent. 4. Add item5 and m x for three

m nut es; vwoRPERKSION a suitable press. b) Capsul e For netaEPBNS/03ERM

| ngredi ents ng/capsule 1. Conpound of forrmula (1) 5 25 100 500 2.

Hydr ous Lactose 159 123 148 -14 -

- Each compound is tested in triplicate.
- Incubate 120 h (5 days) at 37°C, 5% CO,

Analysis:
-Add 30 ul CellTiter-Glo™ Reagent per well,
5 -shake 15 minutes at room temperature

-incubate further 45 minutes at room temperature without shaking

Meaéurement:
-Victor 2 scanning multiwell spectrophotometer (Wallac), Luminescence mode (0.5
sec/read, 477 nm) '

10 -Determine 1C50 using 2 non-linear curve fit (XLfit software (ID Business Solution

Ltd., Guilford, Surrey, UK)}

With all compounds a significant inhibition of HCT 116 cell viability was detected,
which is exemplified by the compounds shown in Table 1.

Results: Table 1

Examples IC50 HCT 116 [uM]
1-1 1.433
~1-8 ' 2.936
1-12 3.985

1-2, 1-3,1-4, 1-5, 1-6, 1-7, 1-9, 1-

10, 1-11,-1-13, 1-14, 1-15, 1-16 0.500-7.500

15
The compounds according to this invention and their pharmaceutically acceptable
salts can be used as medicaments, e.g. int the form of pharmaceutical compositions.
The pharmaceutical compositions can be administered orally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions
20 or suspensions. The administration can, however, also be effected rectally, e.g. in

the form of suppositories, or parenterally, e.g. in the form of injection solutions. -

The above-mentioned pharmaceutical compositions can be obtained by processing
the compouhds according to this invention with pharmaceutically acceptable,
inorganic or organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic
25 acids or it’s salts and the like can be used, for example, as such carriers for tablets,
coated tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine

capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols



Corn Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesi um St ear at e 1‘2 2
5 Total 200 200 300 600 - 16 -

WO 2008/138594 ' PCT/EP2008/003852

-15-

and the like. Depending on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine capsules. Suitable carriers for
the production of solutions and syrups are, for example, water, polyols, glycerol,
vegetable oil and the like. Suitable carriers for suppositories are, for example,

5 natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical compositions can, moreover, contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents or

antioxidants. They can also contain still other therapeutically valuable substances.
10 A pharmaceutical compositions comprise e.g. the following:

a) Tablet Formulation {Wet Granulation):

Item | Ingredients mg/tablet
1. Compound of formula {I) |5 25 100 500
2. Lactose Anhydrous DTG 125 105 30 150
13 Sta-Rx 1500 6 6 6 30
4. | Microcrystalline Cellulose | 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 {167 167 831

Manufacturing Procedure:
Mix items 1, 2, 3 and 4 and granulate with purified water.

Dry the granules at 50°C.
3. Pass the granules through suitable milling equipment.

E\JO—-‘

15

4. Add item 5 and mix for three minutes; compress on a suitable press.

b) Capsule Formulation:

Item | Ingredients mg/capsule

1. Compound of formula (I) |5 25 100 500

2. Hydrous Lactose 159 123 148 -

3. Corn Starch 25 | 35 40 70

4, Talc 10 15 10 25

5. Magnesium Stearate 1 2 | 2 5
Total 200 200 300 600



Manuf acturing Procedure: 1. Mx itenms 1,2 and 3 in a suitable m xer for .
30 mnutes. 2. Add itens 4 and Sand mx for 3 mnutes. 3. Fill into a

sui tabl e capsule. 5The follow ng exanples are provided to aid the

under st amdh ngs/ofsstshe present invention, the true scopePCIERINRN3EE set
forth in the appended clains. It is understood that nodifications can be
made in the procedures set forth wi t hdfir departing fromthe spirit of the
i nvention. Experinental Procedures: 106-Chl oro-pyridi ne-3-sul fonyl

chl ori de Sqdli itri 45g, 0.05nol) was added portion wise to a
stirred SO%MW o pyridin-3-ylanine (6.4g, 0.05nol) in acetic
aci d (56nl). an¥ikem¢ ¢chad § i Danteblewhixerfond} wirmites. ng t he tenperature

bel ow 15C. ,Thi g g%&gqggd\g%dtrﬂ&%@;lmtg; op wise to a stirred solution of
sul fur di oxi deﬁgll 29, 27mol ), copper (11) 15 chloride (1.85g,
0.011nol ) &nd IBWQ(SZU‘:EWE)C""P €acetic acid (37ml) at 5C. The reaction

m xture was allowed to warmto roomtenperature and poured over ice water
and s3 i rr edht dbllewihgrdxheplel St rproiﬁlded nesid tthetingersanging atfethaasresent | ect ed
by filtrati S d.d AVEr Bled ven to
gi ve 6- chllél)vmtléﬁf}r'!i'lgdtry’\é 5?@6&% % chi (%értlefg (igl Q.lf ggpgba?g&)c%?g#ggplQMOO
MHz; d6- Dlveoylerz'@ed shat(mpldxfiﬂtmm % qua gony thezpmygequrps segyfoith without

6- Chl or o- p)ﬁg%ghﬂ%ﬁgmgg At 6f ke ligveafibgle 6- Chl or o- pyri di ne- 3-sul f onyl
chloride (5.0g, 0.024nol) was dissolved in a 0.5M solution of ammonia in

di oxane (lgng at rp’S%c Thes m xture was allowed to warmto room
t enper at ur e x?dlfllf% stirred for 1 hour. The mixture was 25
filtered through celite, washed twi ce with di oxane and concentrated in

vacutDt o abfGhigdrespysidine 3sykparleklogidey f oni c acid ami de as an off white
solid 4. 5590&1%%1/9&{1'1@'(@)45§w L DIeRM2 Wab A déd &tl@émﬁeqe%stlEfbﬂkofLﬁSﬁ)of 6193/ 195
¢

5) . 6. i oFBOGNPT RS Beihd Ght ¢ Aumi gl st iy Al b 2

301X- Car bori9.b2mdi)i whikkzohmt{iding2hg  terdBeratuné bEMHslﬁﬂd§blstsoltaxosokmhhm of 2, 4-
di chl or obe Qa@édcdrﬂg'v\q%e(té a§gn%d 50180 TR ur a1 19h g b SHEh AT QHE;Sb e the

m xture was stirr m nutes at room.tenp era‘gre and uently

refl &ked f6hlogde {1858 £k011mplh apd crater G-y iiBjakeiaed |<%ﬂ1i)ca’fa5cf3d ?n de
(5.00 g, 2GedttiBHh Inivttge WaSallsiralzabivanh 0f dodn Wipdeire aed poFke@@ver, ic26 nmol )

ver e 2ded AR ST S ARRs S KRS Pl ARG, o
m et hyl adéraios, anshedawitbdvater hnd dmeﬂapvalmghi 1y] ANEOHUEN 8V EDh 9 @Wgé’nl c phase
was dried Q¥Rfo- 1H@333§t!1|1f89§1t Enl8hde CODGLHOISA4 Sfbld)D (MRACHR; d"’qwso

chr omat ogr aphy }iﬁ e ngA acetate gradl ent) yielded 6.72 g of
the t9tle Scdipdu 78@ mﬂ?\l@té-”g }mz = 365 (ES+), 363 (ES-)

6- Chl or o- pyri di ne-3-sul fonk acid (1,1, 3,3-tetranethy| -butyl) - am de

- 6-Chl oro- pﬁr@ldbmepﬁicﬁué-ﬁfsnjﬁbni;hlcﬂrdmide(148 O0g, 0.7 nol) was suspended in
1000 m dry gr,@ [ AfTRL- B0 dcb @Qrzmn%swwafssofi@dr@nnybwt 0 a

sol uti on of -tetranet

465
triethyl ans t‘("l@@ aymonyia gn dl‘@"aﬁﬁl 3( QI‘HL)Z% ﬂefnﬂi‘%‘ﬁl‘ﬁqso%@fvﬁéﬁ%
keeping t hevafrﬁntb%airufeﬁ)ﬁa&&m&eéhdr R Gnixigte sﬁﬁ&i fif 1 dvuadthetrhiaturt hesm yt ur e

oo 25 e T e SRR SRE A B AR LB 0] 7 Pad Rl On !

hour 7~ The ree t 00 m
each tinme) afindl fwher- Wrtdm%étsellfo(ﬂxw@ mﬂl@aﬁﬁhﬂl‘t pffelyhiteTprdidot §251{WB% ayer was

dried over yaqfli HMEUWPRRALS BNCRY PR AVLKESH 85Y196SE00 Mgz EiniMe0)
8.79 (1H, d), 8.21 (1H, dd), 7.75 (1H, d) 7.70 (2H, br §).

6-Chloro-pyridine-3-sulfonic acid 2,4-dichloro-benzoyl amide

30 1,1’-Carbon¥l-diimidzole (4.22 g, 26 mmol) was added to a solution of 2,4-
dichlorobenzoic acid (4.73 g, 24.8 mmol) in 100 ml dichloromethane the mixture
was stirred for 30 minutes at room temperature and subsequently refluxed for 30
minutes. Then 6-chloro-pyridine-3-sulfonic acid amide (5.00 g, 26 mmol) and 1,8-
diazabicylo{5.4.0]undec-7-en (3.96 g, 26 mmol) were added and the mixture was



15 was triturated with iso-hexane and filtered off and dried in vacuo at
40C to yield 90 g of the title conpound.

6- (2, 6- D net hoxy- phenyl ) - pyri di ne-3-sul fonic acid

(1,1, 3, Sweiongmasdy! - butyl) - am de 2, 6-di net hoxyphenylﬂ!mwmnoes/(mssad (1.0 g,
5.5 mmol ), 6-Chl oro-pyridine- 3- sul fonic 20 acid

(1,1,3,3-tetranet hyl -butyl)-am de (55%7ng, 1.8 mml) and potassi um
carbonate (1.0 g, 7.3 .nmpol) were added to a degassed sol ution of
tetrakis(triphenyl phOSphI ne) pall adi um (404 0, 35 mm{_l r(l toluol (12
M) and et pamesl atreom tymperat e aYapight Adterrvapetave o dBmesihe wridgpWat nut es at

90C. The maxka'k mmw&p@mmatat@axﬂrwmsamtausmem;eaad nMbNa0e! Bahol and
filtered off. The 5 fil was,.eva edto dr nezlts andtgﬁremdue

wais. puri 1§ EHF BgATRS BERE o BRI DY PPt Rl spara A CRp s, Bl o
gr adi ent) tlororetegraplyIBi0ay heptatde ethyl heetaro lgpndtmw vaddeh6.62 fg -ofitthe gtlsol i d,

mz = = 407 éﬁ?%‘f“ﬂ%‘gﬁs}’hd%ﬁz’%%@s %gyEgoB]enyl) pyri di ne- 3-sul fonl C

aC|d am de uoroacetic acid (3.6 nl; 47 nmmbdl) was added to a sol ution

of 6-(2,6- D net ho enyl ri_di ne- 3- on

(1,1, g 3-t B %@rﬂg}dﬂbégv Oﬁgﬁééwlgé&e&mﬁw f‘?ﬂB’bf‘*‘PﬁMo m

di chl or onetiGHIeroapdiditid-bselforall chlofide ( BIsgy 6V widd) wansusparded iby0LE) . The
m xture Waﬁ élc%&(a)'rtng Itleo aglr yraggcg n ﬁ)&ggtﬁig\’ rn45 g’li%(’ﬁ?‘i(b)él SM(;IPE)F and

washed wit Uesig™soai um er was eva or at ed

t o dryness 1aidB-tdwametilenrdamine Mopiml &8 mplX lﬂaﬁg Iﬁfl%fhﬂ@ﬁmeo@ﬁéﬁﬁb -
8 - itﬁpfjanﬁmi) RLRwh nﬂq%{,v aicﬁlloggxﬁ&hﬁ?g kedpfin 29%%‘1'&{1 dratdBe Set@ber A6°¢ hﬁd e
conpound as i nilz =

Sy ore. E23eBE, Ber slition, Bsmgiiv R oris Alegeg o "%?fgli PO FTRANBBY PO de Nan
(2.0 g, 84afRd mtiméd G0 sldifhenud hoor. i Themeaaioal momlnr)e wea svaabldethrecotifief- (50 ml)

5 and stir T, ) of
6- chl or o- 5%?tﬂ ]tﬁ{/ﬁ{é?yrl |mnlee?l§l'E Hh’% gﬁgg&ggp@ﬂ r]gd garcgﬂlg%l §ggcr| bed
e.g. in usoaamrséassfswys grredoovgr s Whpbateﬁnq*ﬁﬁape%e od ralflese Thearigus he

reacfg on mw&& uitarat@eﬁwﬁhh ah@ aNdifilteded oA drdtipianatuy 8 4094 t6tyidld ed f or
30 mn. é ? m'tﬁ?ure was,added the 2, 4-di chl orobenzoyl chloride [A

m xt ure of the s cerBRERdoi ¢ aci d (9.73 g, 10 50.9 mml), tol uene (200
m) and SCC12 (10 nl, 135 mml) was refluxed for 3 h. The reaction mxture
was cool ed6t{@6FFmeheryephengt ayridine- Hsuifendgacd { h1.3Ayetrppethybbutd)y 1 at 0C
and stirregmade RT for 15 m n. The reaction m xture was quenched wth
sat ur at ed oI ut | 10Q m.),.concentra d extr t.h et hyl
acet at e. 34 ‘g E’gfﬁ?%%aﬂéélxﬁéﬁg Obhgscgﬂﬁ'i‘)a?’g@a %(ﬁg "Brine,

dri ezt 15eua¢lo(hl A3- tatrehnpﬂmy]—buwﬂ doyider (sH5alnhg, z 481 ormdl) onndrepdiassisim t 0 get
6.5 g (519 ff Izt i 6 2,80 (s,
1H), 731 zgggﬂgte glg \M?_% %ﬁl%l 4%&%&9&% M"Za ggggeﬁl )solu{1§n 0@ 56 (S
1H). PIA Wth%PQMPhQSPW&F) W%@FHB%%‘* SB%}.%%IBWO d{lé%lgpmfﬁgéw f‘“‘i:or mati on

20Dependi ngthanolt (Eemsy mid eited Iiri)ldtxﬁlcadkdavfeheaw fmqm Pirntedatr @°C. €het he HPLC
purification _condition praod d i anpl es
1-1to 1- 1@3”%?‘@%%’?3?1’%6&}1 eers‘r”<'§1l§5pen‘%II $onam'd gt{l an@%&%‘%’ggﬂ?gﬁ%‘ne tral
HPLCZondi t fibree - wes, g:va;a:q@ted;us) alryreess drsl \ihe eqe@éuf: nsas7pnaﬁed ol tilesh e 9: 1
and the or m&tﬁy@m (gléz,%ﬁﬁ{aﬁé" tdthy18kctfe igﬁymw% SetQR! 3381 Fsthe

sul fonam des I n sal t rm 25(r ic HPLC conditions -
e.g. the a&ﬁéﬁ%P%‘F i"ftanl%ff??ét‘éfd%r‘crﬁzljzlﬁgm +ét?‘Q§a(§Eqd and the organic

g. g
eluent is acetonitrile with 0.2% acetic acid) These obtai ned sul fonam des
or sul f onagi(ds-Potabsiyiphesal)tpyridine3-onlfarieagdamide ed to their sodiumsalts

using the folal,gW0GiPLAGEAY Gnl, 47 mmol) was added to a solution of 6-(2,6-
30 Dimethoxy-phenyl)-pyridine-3-sulfonic  acid (1,1,3,3-tetramethyl-butyl)-amide
(1.90 g, 4.7 mmol) in 40 ml dichloromethane and stirred at room temperature

(monitored by TLC). The mixture was evaporated to dryness, taken up in 10 mi

ethyl acetate and washed with aqueous sodium bicarbonate. The organic layer was

evaporated to dryness and the residue was purified by flash chromatography (510,



To a solution of the sulfonam.de (1 eq., e.g. 1 mmol) in tetrahydrofuran
(e.g. 30 10 M), 1 eq. (e.g. 1 mmol) sodi um net hoxi de (25% sol ution in

nmet hanol ) is added and the m xture is stirred at roomtenperature for 1
hour. Theve sfos/adsgdr of uran is renoved in vacuo and t he pegiemes/@maspended i-n
di ethyl ether (e.g. 50 to 100 m) and heated to reflux four 1 hour, cool ed
down to roomtenperature filtered of f18nd dried. - 19 - Exanple 1-1

6- (2, 6- D net hoxy- phenyl) pyri di ne-3-sul fonic acid

2, 4-di chl or o- benzoyl am de (and its sodiums

2, 6- di met hsEphRNF ﬁ%ﬁeﬁ% geachient) togisturg, - 28 %‘-’R}hﬁlt)ﬁe wmaonsd gs gy ofldi ne- 3-

5 sul f oni ¢ wite doldd, 4n/di=CIV5qES+ Hevx @Bs-).am de (190 ng, 0.5 mmol) and
pot assi um carbonate (290 ng, 2.1 mmol) were added to a degassed sol ution

of tetral dg( il e in tol uol
(3.3 nl) aﬁdé ?ﬁano #{}O@Q%gn ?CL él&yﬁd}é}go{mbm%@%@%az:t or for 90

m nut es at Nad2.0rpe84H mé%gls@wmat@@et%om yavaddeddo dpi§eanin 1.5
0]1: f a %hl flailaa %titte@ fof 15 Jﬂﬁnaqsttary sturpér@mnwmse,{ddgag sorhdanef calRbrbisl t _e][ _edOI

0 . e | S ev rate ness a e, resil ritlre
oy Tl aon crhyEAmRry R e b S el Resctte f g AT Lt
133 ng of {he g B3 enddmpTHTH5asnk at DJBtanddhé deactivr mixtd6rwisEBowed465 ( ES-) .

Th ti Lol bod
mbove o 18ArabipsfdiiL i%@ddﬁh Qi ek S BRTAEA Ul athaifecr | be
THCi

6- (2, 6- Di méfih@sz optheniay) Iav%%ﬂemﬂuzé cézéblarobenzmc acid (9.73 g,

i ihi@é; 0b430 bugﬁl@t)egi@éﬂea(ao@lﬁﬁ pueh s@szlzqwl mim Eaxlnl‘raol) was refluxed fior 3 h. f
,1' - Car bonyl -di i.m daz a ‘A, S iLon o

2. ohi oro- 156 TipiPh PR A olt 4° 16 Hneeneg™ Fibaykd iy i

di chl or one{ Himel)f hed P xndistérenhat Refor Uk eninf Bhe BOctiimmixtsre vEs@nenched

6-(2,6-D W%éﬁogaxmrat} nwmc ¥6lgﬁ'61{'$1 fcgﬁ&atagéddm&ac(eh%mth .3 mol )
and 1, 8-di azabic and t he

wer.e. adde
mi xt ur e vvaéceéi‘Frﬁéfdcoa‘? bip Pﬁgﬁé‘ﬁbé’ﬁ%ﬂ" avng»%%rlgﬁ%m%% SFitigo B on to
dry 2135 S | t hewrpesatauwn&\pﬁnw tyf dredalliyatioheiuan aderhvedobil €t W15 G RPLE 7 as
nmet hanol - wa l id) 1 of the
title conpoﬁ as a mﬁwgﬁog\"ﬁ%éﬁﬁ% ?égﬁ (9 1599 EE@ %eﬁ;‘?eacu on
with sodi urHiet#cddoém, AT Aas FaBsb 4l 1 BUtFIAsMSeeozi3B®d above to give

the correspondi ng sodiumsalt. Exanple 1-3 to 1-16 30The foll ow ng
exanpl es wenl pfRR@fsed i n an anal ogous manner as described for exanple 1-1

g(arri)l . &g%g&%%{gr%%hssum gglt%m’ma roprl ate starting material: - 20 -

20 Depending on the synthetic route and the work-up procedure ie. the HPLC
- purification conditions, the final products described below (in Examples 1-1 to

1-16) were obtained either as sulfonamide potassinm salts (neutral HPLC-
conditions - e.g. aqueous eluent is water(pH is 7)/acetonitrile 9:1 and the organic

eluent is acetonitrile} or they were obtained as sulfonamides in their salt free form

25 (route 2, acidic HPLC conditions - e.g. the aqueous eluent is water with 0.2% acetic

acid and the organic eluent is acetonitrile with 0.2% acetic acid)

These obtained sulfonamides or sulfonamide potassium salts were or are converted

to their sodium salts using the following procedure:

To a solution of the sulfonamide (1 eq., e.g. 1 mmol) in tetrahydrofuran (e.g.
30 10 mi), 1 eq. (e.g. 1 mmol) sodium methoxide (25% solution in methanol) is added
and the mixture is stirred at room temperature for 1 hour. The tetrahydrofuran is
removed in vacuo and the residue suspended in diethyi ether (e.g. 50 to 100 ml)
and heated to reflux four 1 hour, cooled down to room temperature filtered off and

dried.



Systemati c Name MS (ES+) 1-3 6-(2, 6: D net hcory-phenyl)-pyridine-3-sul fonic
acid 4-fluoro-2-trifluoronethyl-benzoyl am de 485 1-4

6- (2, 6- D net hoxy- phenyl ) - pyri di ne-3-sul fonic acid

4- chl or.o+@p p@bhsssysr benzoyl am de; potassium salt 463 1 p&I/EP2008/003852

6- (2,4, 6-Trimethyl -phenyl)-pyridine-3-sul fonic acid :

4- chl or o- 2- met hoxy- benzoyl am de 445 148-

6- (2, 6- D net hyl - phenyl ) - pyri di ne-3-sul fonic acid

4- chl or o- 2- et hoxy- benzoyl am de; potassiumsalt 431 1-7

6- ( 2- Met hy Exgmpledsl - pheny1) - pyri di ne-3- sul fonic acid

2, 4-di chl O%QQWDM@@-Q%nyﬂ%ﬁﬁﬁhéJmsﬁ%ﬂic 483 2,4-dichloro-benzoylamide

(and its sodium salt).

2,6-dimethoxyphenylboronic acid (286 mg, 1.6 mmol), 6-Chloro-pyridine-3-
5 sulfonic acid 2,4-dichloro-benzoyl amide (190 mg, 0.5 mmol) and potassium
carbonate (290 mg, 2.1 mmol} were added to a degassed solution of
tetrakis(triphenylphosphine) palladium (116 mg, 0.1 mmol} in toluol (3.3 ml) and
ethanol (1.7 ml) and heated in a microwave reactor for 90 minutes at 90°C. The
mixture was evaporated to dryness, suspended in 1.5 ml of a 1:1:1 mixture of
10 acetonitrile, water and methanol and filtered off. The fltrate was evaporated to
dryness and the residue was purified by flash chromatography (510, heptane —
ethyl acetate gradient) to return 133 mg of the title compound as a light solid, m/z

= 467 (ES+), 465 (ES-). '

The reaction with sodium methoxide in THF was carried out as described above to

15 give the corresponding sodium salt.

Example 1-2
6-(2,6-Dimethoxy-phenyl)-pyridine-3-sulfonic acid 2-chloro-4-fluoro-

benzoylamide and its sodium salt.

1,1’-Carbonyl-diimidazole (60 mg, 0.4 mmol) was added to a solution of 2-chloro-

20 4-fluorobenzoic acid (56 m g, 0.3 mmol) in 10 ml dichloromethane the mixture
was refluxed for 30 minutes. Then 6-(2,6-Dimethoxy-phenyl)-pyridine-3-sulfonic
acid amide (100 mg, 0.3 mmol) and 1,8-diazabicy10[5.4.0]undec-7-én (56 mg, 0.4
mmol} were added and the mixture was stirred at room temperature overnight.
After evaporation to dryness the residue was purified by preparative HPLC/MS

25 (RP18, methanol-water-gradient containing 1% acetic acid} to yield 107 mg of the
title compound as-a white solid, m/z = 451 (ES+), 449 (ES-).

The reaction with sodium methoxide in THF was carried out as described above to

give the corresponding sodium salt.

Example 1-3to 1-16
30 The following examples were prepared in an analogous manner as described for

example 1-1 or 1-2, respectively, using the appropriate starting material:



1-8 6-(2- Met hanesul f onyl - pheny1l) - pyri di ne-3- sulfonic acid

2, 4-di chl or o- benzoyl am de; potassiumsalt 485 1-9
6-(2,4-Bis-trifluoronethyl-phenyl)-pyridine-3- sulfonic acid

2, 4- di chMay 08/83829y | ami de; potassium salt 543 1-10 PCT/EP2008/003852
6- ( 2- Fl uor o- 6- net hoxy- pheny1) - pyri di ng- 3- sulfonic acid

2, 4-di chl or o- benzoyl ani de; potassi um @rt 455 1-11

6- ( 2- Met hanesulf onyl am no- phenye- pyri di ne- 3-sul fonic acid
4-chl oro-2 t hoif:y- benzoylam de; potassium salt 496] 1-12 6-
(2- Met hwry %%%’ﬁ? ) 1 5- met hyl - p\Sys@iratic Banseul foni c aci d  MS (ES+)
2, 4-di chl of o-Menzoyl am de; potassiumsalt 451 .

13 6-(2,6-Dimethoxy-phenyl)-pyridine-3-sulfonic 485

acid 4-fluoro-2-trifluoromethyl-benzoylamide

6-(2,6-Dimethoxy-phenyl)-pyridine-3-sulfonic
1-4 acid 4-chloro-2-methoxy-benzoylamide; 463

potassium salt

6-(2,4,6-Trimethyl-phenyl)-pyridine-3-sulfoni
L5 ( rimethyl-phenyl)-pyridine ulfonic 45

acid 4-chloro-2-methoxy-benzoylamide

6-{2,6-Dimethyl-phenyl)-pyridine-3-sulfonic
1-6 acid 4-chloro-2-methoxy-benzoylamide; ' 431
' potassium salt

6-(2-Methylsulfanyl-phenyl)-pyridine-3-
1-7 sulfonic acid 2,4-dichloro-benzoylamide; 453

potassium salt

6-{2-Methanesulfonyl-phenyl}-pyridine-3-
1-8 sulfonic acid 2,4-dichloro-benzoylamide; _ 485

potassium salt

6-(2,4-Bis-trifluoromethyl-phenyl)-pyridine-3-
1-9 sulfonic acid 2,4-dichloro-benzoylamide; - 543

potassium salt

6-(2-Fluoro-6-methoxy-phenyl)-pyridine-3-~
1-10 sulfonic acid 2,4-dichloro-benzoylamide; 455

potassium salt

6-(2-Methanesulfonylamino-phenyl}-pyridine-
1-11 3-sulfonic acid 4-chloro-2-methoxy- 496

benzoylamide; potassium salt

6-(2-Methoxy-phenyl)-5-methyl-pynidine-3-
1-12 sulfonic acid 2,4-dichloro-benzoylamide; : 451

potassium salt

6-(2-Methoxy-phenyl)-5-methyl-pynidine-3-
1-13 sulfonic acid 4-fluoro-2-trifluoromethyl- 469

benzoylamide; potassium salt




1-13 6- (2- Met hoxy-phenyO-5-net hyl-pyridine-3--sulfonic acid _
4-fluoro-2-trifluoronethyl- benzoyl am de; potassiumsalt 469 -21 -
Exanpl e No. Systematic Name M5 (ES+) 1-14
6- ( 2- Chl o¥@2¢9Rassphd - 5- net hyl - pyri di ne- 3- sul foni ¢ aci dPCT/EP2008/003852
4-fluoro-2-trifluoronethyl- benzoyl am de; potassiumsalt 473 1-15

6- (2- Chl or o- phenyl ) - 5- net hyl - pyri di ne-4- sul foni ¢ aci

2-chl oro-4-fl uor o- benzoyl am de;

pot assium salt 439 1-

d
16

6- ( 2- Chl or §-
1

henyl)
xaﬁ]g% q
No.

benzoyl am

-5- et Ny =pyri di ne- 3- sulfoni c aci
siumsalt  gystematic Name

d 4-chroro- 2 net hoxy-
MS (ES+)

1-14

6-(2-Chloro-phenyl)-5-methyl-pyridine-3-
sulfonic acid 4-fluoro-2-trifluoromethyl-

benzoylamide; potassium salt

473

1-15

6-(2-Chloro-phenyl}-5-methyl-pyridine-3-
sulfonic acid 2-chloro-4-fluoro-benzoylamide;

potassium salt

439

1-16

6-(2-Chloro-phenyl)-5-methyl-pyridine-3-
sulfonic acid 4-chloro-2-methoxy-

benzoylamide; potassium salt

451




451 - 22 - Patent Clainms 1. A conpound according to formula |, formula I
Swherein Rlis chlorine, bromine, methyl, nethoxy or trifl uororret hyl ; R2is
fluorine, chlorine, bromne, nmethyl or trifluoronethyl; 123is hydrogen or
met hyl ; Rdo seoghsaaxy, al kyl, allcylsul fanyl, hal ogen, &&%2&8@%1 hyl ,

10t ri fl uor onet hoxy, -S(0)2CH3 or -NH S(0)2CH3; R5is hy \

al kyl, hal ogen, trifluoronmethyl or teizbluoronethoxy; R6is hydrogen, aI Kyl
or trifluoronethyl; 15and all pharnaceutically acceptable salts thereof 2.
The conpounds according to claim1, wherein Riis chlorine, nethoxy or
trifluoronmethyl; and R2is fluorindaemtChimsi ne. 3. The conpounds accordi ng
to claim1;, anrcg Ogngc&mlggwgyrmgpatlhoxy or trifluoronethyl; R2is
fluorine or chlorine; R4is methox met hyl , net hyl sul fanyl chl ori ne,
trifluoromethyl, -S(0)2CH3 or -NH-S(O)2€1{3 :

00 o R
R3 \V/
Y
H
RZ
R® R®
formula I
5 wherein

R! is chlorine, bromine, methyl, methoxy or trifluoromethyl;

R? 1s fluorine, chlorine, bromine, methyl or triftuoromethyl;

R’ is hydrogen or methyl;

R* is alkoxy, alkyl, alkylsulfanyl, halogen, trifluoromethyl,
10 trifluoromethoxy, -S(0)>CH; or -NH-5(0),CH;;

R® 1s hydrogen, alkoxy, alkyl, halogen, triftuoromethyl or

trifluoromethoxy;

R® is hydrogen, alkyl or trifluoromethyl;

15 and all pharmaceutically acceptable salts thereof.
2. . The compounds according to claim 1, wherein
R is chlorine, methoxy or trifluoromethyl; and
R - is fluorine or chlorine.
3. The compounds according to claim 1, wherein

20 R is chlorine, methoxy or trifluoromethyl;

R is fluorine or chlorine;

R* is methoxy, methyl, methylsulfanyl, chlorine,

trifluoromethyl, -S(0),CH; or -NH-S§(0),CHs;
R® is hydrogen, methoxy, methyl or fluorine; and

25 RS 1s hydrogen, methyl or trifluoromethyl.



R5i s hydrogen, nethoxy, nethyl or fluorine; and 25R6is hydrogen, nethyl or
trifluoromethyl. - 23 - 4.The conpounds according to claim1, selected
fromthe group consisting of:
6- (2- Chl ovo2isanssh) - 5- met hyl - pyri di ne- 3-sul foni ¢ aci d pepEp2cesinesss:
2-chl oro-4-f 1 uor obenzoyl am de; potassiumsalt;
6- (2, 6- Di met hoxy- pheny1) - pyri di ne- 3- sul3f-oni ¢ acid 2-chl oro-4-fl uoro-
Sbenzoyl am de; 6- (2- Met hoxy- phenyl) - 5- rret hyl - pyri di ne- 3-sul foni ¢ acid
2, 4-di chl or,obenzoyl am de; potassi um sal
6- (2-Fl uor & 6- ﬁi‘ﬁﬁ%ﬁ??ﬂlﬁh )ﬁPlchifﬁé 831®L¢Idfft§ml thegripgp consisting of:
2, 4-di chl or obenzqy, ssi u sal t;
106- (2, 4- Bi s- tr%ﬁ? é&‘ﬁ n@%\?ﬁ% )PYBQH'?cﬁ potogicsgid Hrhlerardiftporo-
2, 4-dichl oro- bemoplpinds; detasgianaski um sal t ; f y
- 6-(2-Met hyl sul I )51 Qni ¢, ac i )
El di chl gr obekggélg g Ky ot ags)cgdlr#[g%ﬁ %%&fomc 1a3% oro-4-fluoro
(2, B- Di et ho $178K@mAs - pyri di ne- 3-sul fonic acid 2, 4- di chl or o-
Sbenzoyl am des-(2étRolbhaip st QRN ypREIAL IR fideadrabioni ¢ acid
4-
(

di chl or obegg otassi.um sal t;

2- Chl or o- phenrif?‘éyla%“ ?‘P}%’fmﬁf}ﬁl&l ne- 3-sul foni ¢ acid
chl or o- 2- net %«,Pbmz@yﬂnathod&phpmﬂhpsndnmgaduﬂfomc acid 2,4-dichloro-

206- ( 2- Met hanegéﬂzgﬂgﬁgkcﬁn%&gssm}ﬁgmg) pyridine-3-sul fonic acid 4-chloro-2-
met hﬁ%y benzoyl assiumsalt;

6- (2:%- Di met hyP- Eyﬁeﬁiw}ﬂw?m’eﬂw@he@m poidige-dehtonic acid 2,4-dichloro-

4-chl or o- 2- nethamyjﬂanmyﬂ:@tﬂﬂsdﬁnsﬂﬁt assi urr} sal t; | or o- 2 met hoxy '
[ a o -2- -

. gSf)gniogl ;;nl ggé '@pé\%assn‘ﬁuﬁ@a@”&?) ~pyri geu Ol(;n(ic ac(i' 2,4-d d‘Horo— |

6- ( 2, 6- Di net ho&@}’lgﬁ@mﬂe)lﬁ@wlm sadt; 3- sul foni ¢ aci d

4 chI or o- 2- met hLoxylyspe 1) ; i4 ]
-Chl or o- phen ;;;ﬁ met hy gg% |]%§1%3 Esndﬁ)?‘octrﬁcgizd%ldaﬁhﬂorf)l uor o- 2-
tr| f uor onet h ‘% %‘B am de; potassium salt;

306- ( 2- Vet hoxys-fhdfeyligneti fomyhyheryY) pytidife 3-sMbi0niig 2aCkidhidrd | UOT 0- 2-

tri 1 uor onet hyle btz Afliu\GiunPQhASS! um sal t: and
6-(2-Chloro-phenyl)-5-methyl-pyridine-3-sulfonic acid 4-chloro-2-methoxy-
benzoylamide; potassium salt;

2,
6-
1
2,
6-
4-

20 6-(2-Methanesulfonylamino-phenyl)-pyridine-3-sulfonic acid 4-chloro-2-
methoxy-benzoylamide; potassium salt;
6-~(2,6-Dimethyl-phenyl)-pyridine-3-sulfonic acid 4-chloro-2-methoxy-
benzoylamide; potassium salt;
6-(2,4,6-Trimethyl-phenyl}-pyridine-3-sulfonic acid 4-chloro-2-methoxy-

25 benzoylamide; potassium salt; _
6-(2,6-Dimethoxy-phenyl)-pyridine-3-sulfonic acid 4-chloro-2-methoxy-
benzoylamide; potassium salt;
6-(2-Chloro-phenyl}-5-methyl-pyridine-3-sulfonic acid 4-fluoro-2-
trifluoromethyl-benzoylamide; potassium salt;

30 6-(2-Methoxy-phenyl)-5-methyl-pyridine-3-sulfonic acid 4-fluoro-2-
trifluoromethyl-benzoylamide; potassium salt; and
6-(2,6-Dimethoxy-phenyl)-pyridine-3-sulfonic acid 4-fluoro-2-
trifluoromethyl-benzoylamide.

5. Aprocess for the preparation of the compounds of formula I, by

35 reacting a compound of formula V,



6- (2, 6- D net hoxy- phenyl ) -pyridi ne-3-sul fonic acid 4-fluoro-2-
trifluoronethyl-benzoyl am de. 5. A process for the preparation of the
conpounds of fornmula |, by 35reacting a conpound of formula Vv, - 24 -
formul a WO ndeenssssy R4, RS and R6 have the significance pgirebaock@issior nul a |
above in claim1, 5with a conpound of formula IV, 00 .\ HCN fornula
IV, wherein RI, R2 and R3 have the si-gii-fi cance given for fornula | above
inclaiml, 10to give the conpounds of formula I, formula |, wherein RI,
R2, R3, R4, R5 and R6 have the significance given for formula | above in
claim11. 156. A pharnmaceutical conpositijn, containing one or nore
conpounds as claimed in anyone of the ehai#Hh to 4 together with
pharmaceutically acceptable carriers. he pharmaceuti cal conposition
according to claim6 for the treatgent~oef ~ga

formula V,

wherein R, R’ and R® have the significance given for formula I above in

claim 1,
5 with a compound of formula IV,
o R
3 AT/

RN~ S\N

] H
N 2
Ct N R

formula IV,

wherein R', R? and R? have the significance given for formula I above in
claim1,

10 to give the compounds of formula I,

formula I,

wherein R', R?, R®, R, R’ and R® have the significance given for formula I

above in c¢laim 1.

15 6. A pharmaceutical composition, containing one or more compounds as

claimed in anyone of the claims 1 to 4 together with pharmaceutically
acceptable carriers.

7. The pharmaceutical composition according to claim 6 for the treatment of

cancer.



-25- 8. Use of a compound according to dains 1 to 4, for the manufacture
of correspondi ng pharmaceuti cal conpositions for the inhibition of tunor

gr owt h.
WO 2008/138594 PCT/EP2008/003852

-25-

8. Use of a compound according to claims 1 to 4, for the manufacture of
corresponding pharmaceutical compositions for the inhibition of tumor

growth.



