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WOLBEASES Summary The present invention rel at BGT/EP20041@02460
di scovery that certain conpounds inhibit RAF kinase, a
serine/threonine kinase that functions in the MAP
ki nase signaling pathway, and to the use of the
conpounds for the treatnent of diseases characterized
USELGF dReRRRPTET PERAPTRGS AOR HEEMIEC RPER 0] Wpa AT IRPE RELATED
DIS way, for exanple proliferative diseases |like
certain cancers. Background Cells conmunicate various
aspects of their extracellular environnent to the
nucl eus by using variousSwngaad transduction
pat hways. Many of these signals are transmtted by
protein kinases which activate various factors
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The MAP ki nase signaling pathway is known in the art

as one of the pathways for growth factors to send

their signal to proli fergé& f Jp@ the extracel | ul ar

envi ronnment to the cell g eus. The growth factors

activate transnenbrane receptors | ocated on the cell

surface which in turn_star scade whereby RAS i .
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ki nase which then activates ERI C ki nase. Activated
klnaSERNh)Ck iaptiigde vartpusdactors thirewgh the trpesfer ofipbesphate giewnsy Aisption of
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ere ranscri
been ﬁ@hbﬁdtr@fedquﬂiaﬁn@[lﬁh @bivitot bﬂlﬁ@-akalhab’éPWﬁE:ﬁﬁat ﬁllaﬂéetdal}'as its

o P B 6 Vo 4 e

RAF ki nase have been shown to block signaling through
t he MAP ki nase signaling pathway. The RAF ki nase

The M AR Kiyast sighkainapation Heiy &ndn @etheariae bae dedie @amtm@ls for growth
C RAF, al so known as RAF-1 BRAFa&‘[% F. It has
labr By

 factors e prddPEF p1gaRkARTOIERATTOR Hisspes et 13, He 6l
nucleQ%’ ng%fggltvrt]li?%gﬂ%%ctég ) o?&nﬂfﬂbﬁﬁﬁhe g@gé@aﬁqs&téc{bﬂ%@%@u surface
which in tumn start a cascade whereby RAS is activated and recruits RAF kinase to the
membrane where it is activated and in turn activates MEK kinase which then activates ERK
kinase. Activated ERK kinase can move to the nucleus where it activates various gene
transéription factors. Aberrations in this pathway can lead to altered gene transcription,
cellular growth and contribute to tumorogenicity by negatively regulating apoptosis and
transmitting proliferative and angiogenic signals. Inhibitors of RAF kinase have been shown

to block signaling through the MAP kinase signaling pathway.

The RAF kinase family is known to have three members designated C-RAF, also known as
RAF-1, B-RAF and A-RAF. It has been reported that B-RAF kinase is commonly activated

by one of several somatic point mutations in human cancer, including 59% of the melanoma
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tested. See, Davies, H et al, Nature 417, 949-954

W@ 2@da%0466ur pri singly, it has now been found PCHEP100£002460
conmpounds utilized in the nmethod descri bed herein are
efficient inhibitors of RAF k2nase, particularly
C- RAF ki nase and wild and nut ated B- RAF ki nases,
particularly the V599E nmutant B- RAF ki nase. The
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whi ch are here mcorgorated in their entirety

of RAGt kinasa.crartigarhn€ i R kingssang aiddandsmutatedt B RA¥ekimases, particularly
\dd RBARLRLL, vascul ar endot hel i al growt h
the?ga)écdtﬂoéﬁta vvever,kg]ta?]eése publ i cati ons do not suggest
that the isoquinoline conmpounds possess RAF ki nase
inhibiting_prqperties and do not suggest that the
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ki hase Ivating mutation Ki'nase, s
the cagprendsvoordd hawe the thrempetigdbdeRARssocksabwithRAF WheseahRibiting
the nmutated B-RAF is the V599E nutant. The present
ProPEiGEnt i on al so provides a method of treating other
condi tions characterized by an aberrant MAP ki nase
si gnal i ng pat hway, particularly where B-RAF is
The duiease iflobiting propedy b€ tliegomiNemidsnodkes thehawvdefig astiiepipedtic
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provides a method of treating other conditions characterized by an aberrant MAP kinase
signaling pathway, particularly where B-RAF is mutated, for example benign Nevi moles

having mutated B-RAF, with the compounds.
Description
The present invention relates a method of treating a patient having a disease characterized by

excessive signaling through the MAP kinase pathway, which comprises administering to the

patient an effective RAF kinase inhibiting amount of a compound of formula (I)



A=B/ (Zm(l) TGDEQ, wiereinr is fromO to
2; nisfromOto 2; mis fromOto 4, A B D E
war@4/08@s£ each i ndependently of the others N BCT/EPL004/002460
with the proviso that at |east one, but not nore than
three, of A B, DL Eand T aréN;, Gis |lower alKkylene,
-CH2-O, -CH2-S-, -CH2-NH, -S2-, oxa (-0-), thia
(-S-) or -NR-, or is |ower alkylene substituted by
acyl oxy, oxo, halogen or hydroxy. Qis |ower alkyl,
especi al |y met hyl ; )?{\i(g E}ﬂgr__l\pvver alkyl; Xis Y,
-N(R)-, oxa or tiN= pre’f-'e ably -NH; Y is H,
st Lt uted | ower al kyl, aryl,

Wrédh or  substit ut ed a1
cycl oal kyl'; and no, nono- or di-substituted
am no, haj\o , al kyl, substituted al kyl, hydroxy,
etherifiedoE esterified hydroxy, nitro, cyano,
car boxy, esterified carboxy, al kanoyl, carbanoyl,

wherN' mono- or N, N-di-substituted carbanoyl, am dino,
815’an| di no, nmercapto, sulfo, phenylthio, phenyl-I|ower

ris fRnkghd Di o, al kyl phenyl thi o, phenyl sul finyl,
_ phenyl -1 ower al kyl sul finyl, alkyl phenyl sul finyl,

nis fERBAYP LUl f onyl , phenyl -1 ower al kanesul fonyl or

mis?xlogm\/d)ﬂ%”%ny! sul fonyl, and where, if nmore than one
radical 'Z is present (m>_2), the substituents Z are

A, Bj PeBEtand g are pachiifndeperdently of therothéro N atd Hyrwigh the proviso that at least

har maceut.i cal | C e |t .thereof. The
one, BHWW%#@P%C%/’&?%’%EE?? %1215‘% of a conpound of
G is fo¥erulididnef WL OE -CHEBAr-8H,NHQLS@,-, sRA-O3 M4 (-BOrort NR-, or is
treatnmént of a disease characterized by excessive
lowes alitent mebstinvesbigghacytey, wag hrlogerser kyidgeial i ng pat hway.
Qis YR A904 08040, 2T 2004/ 002460
R is H or lower alkyl;
X is Y, -N(R)-, oxa or thio; preferably —-NH-;

Y is H, unsubstituted or substituted lower alkyl, aryl, heteroaryl or unsubstituted or

substituted cycloalkyl; and

7 is amino, mono- or di-substituted amino, halogen, alkyl, substituted alkyl, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl,
carbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto, sulfo,
phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-lower
alkylsulfinyl, alkylphenylsulfinyl, phenylsulfonyl, phenyl-lower alkanesulfonyl or
alkylphenylsulfonyl, and where, if more than one radical Z is present (m > 2), the substituents
Z are identical or different;

or an N-oxide or a pharmaceutically acceptable salt thereof.

The invention also relates to the use of a compound of formula I for the preparation of a
medicament for the treatment of a disease characterized by excessive signaling through the

MAP kinase signaling pathway.



-4 The patient is a mammal, generally a human,

suffering froma disease that is characterized by
we@edsis9e si gnaling through the MAP ki nase paP¢vaEp2004/002460

This can be neasured by activation state specific

anti bodi es to pat hway nenbers-4y nethods such as

Western bl ot analysis or immunohi stochem stry. Such

nmet hods are known to those of skill in the art. In

neral , the diseasg characteri z ex Ve. .
oo S35 b e e e S LSBTGS iFis hgrocirized by
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ovarém canted; glignesBadenocaziRAiak saragmas, bfeastaancarsind liveli aces Mutated

t mutant R ki nase i s produced or that a RAF
BR&*? CFSSGSB%RQ&HBY@%IH 1?H1a{]ﬁéne 10B%Sed tissue, the
patient is treated by adm nistration of an effective

RAF-i nhi biting anount of a RAF inhibitor conpound i
In actestancdreith e mesent Fuentiny a sample ob digaased tigduehs taken from the patient,

i nvention is the use of a compoynd. of formula | .
for BEBIE B PER RIOPSY SRR b dranio SR Bl nethsg e issue
produbds 4 ABtaht RAFTRMse Suched A0t IR &R ka0EPot GREexpresses a wild-type
conprises (a) testing nelanoma tissue fromthe patient
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or express _an _activating nmutant B-RAF ki nase with an
compé sgrbeRApRreinase i nhibiting anount of a conpound

of formula I. However, it is also possible to

downr egul ate the MAP ki nase signaling pathway with a
Furth&fn a&dondesiec iwithi thé tnvanticnospieursd of i campoirelofifomade I described

t he cascade s tfhe cause of eﬁ(cessi Ve . .
herein for the preparation of a medicament for the treatment of melanoma which comprises
comprises (a) testing melanoma tissue from the patient to determine whether the melanoma
tissue expresses mutant RAF kinase or overexpresses a wild-type RAF kinase and (b) treating
the patient if the melanoma tissue is found to overexpress a wild type RAF kinase or express
an activating mutant B-RAF kinase with an effective RAF kinase inhibiting amount of a

compound of formula L.

However, it is also possible to downregulate the MAP kinase signaling pathway with a RAF
kinase inhibiting compound if another kinase in the cascade is the cause of excessive

signaling in the pathway. Thus, the present invention further relates to the treatment of a



signaling in the pathway. Thus, the present invention

further relates to the treatnent of a WO 2004/ 080464
wOeDABRREOD4/ 002460 -5 di sease characterized bRCT/EP2004/002460

excessive signaling in the MAP ki nase signaling

pat hway attributed to a causeother than an

activating nutation in or overexpression of a RAF

ki nase. Tissue sanples are tested by nmethods generally
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kinagg oRgEPIRFSSACtipAting Ratant B AR kinass vi ty.  Anot her
i mportant aspect of this enbodinent relates to a
nmet hod of treating nmelanoma, which conprises (a)
An impsitam gspred @fthiventhiodsumt felaos ® pattheddf treatiigtnadl anonea, which
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conpo eln Ift
an effective RAF kinase inhibiting amount of a RAF inhibiting compound described herein if

the melanoma tissue is found to overexpress the B-RAF kinase or C-RAF kinase activity.

Another important aspect of this embodiment relates to a method of treating melanoma, which
comprises (a) testing melanoma tissue from a patient to determine whether the melanoma
tissue expresses mutant B-RAF kinase and (b) treating the patient with an effective RAF
kinase inhibiting amount of a RAF inhibiting compound described herein if the melanoma

tissue is found to express mutant B-RAF kinase.

Generally, the B-RAF kinase mutation is one of those described in the Davies et a/ article

cited. These mutations are summarized in Table 1.



tissue is found to express mutant B-RAF ki nase.

Ceneral ly, the B-RAF kinase nutation is one of those
walemanstaed in the Davies et al article cited. PAIEB®04/002460

nmut ati ons are summari zed in Table 1. WD 2004/ 080464

PCT/ EP2004/ 002460 -6 Tabl e I-@- RAF protei n change

mut ati on GL388A (A63E Gl388T 463V GL394C (A65A

Gl394A (A65E G1394T (A65V (Gl403C (A68A GL403A (A68E

GL753A E585K T1782G F594L GL783C B95R C1786G L596V

T1787G L596R T1796A V599E TGL796- V599D 97AT Thus,

the present invention partTankarly relates to a met hod

of treati ng—a—di-sease—echaracterzed—hby—an—aet vat ed
mutant B-RAF B-RAFe |whi ch cBrgieisehangdt ecting| a
mut ati on in rﬂffta%’oBAF ki nase gene or protein Jn a
tissue sangle froma |patient and treating the patient
with an eflf egtizgsa B-[RAF ki naseG48BEbi ting conpound,
especi al | y |a_conpound described herein A i npoftant
aspect of tfhi §13%8Ent|i on i ncl ud6463¥ose i nst antes
wherein th MR B RAr GAGSA

G1394A G465E

G1394T G465V

G1403C G468A

G1403A G468E

G1753A E585K

T1782G F594L

G1783C G595R

C1786G L596V

T1787G L596R

T1796A V599E

TG1796- V599D

97AT

Thus, the present invention particularly relates to a method of treating a disease characterized
by an activated mutant B-RAF kinase, which comprises detecting a mutation in the B-RAF
kinase gene or protein in a tissue sample from a patient and treating the patient with an

effective B-RAF kinase inhibiting compound, especially a compound described herein. |

A important aspect of this invention includes those instances wherein the mutant B-RAF

kinase exhibits a mutation described in Table 1, especially the V599E mutation.

A particularly important aspect of this invention includes those instances wherein disease is
melanoma and the mutant B-RAF kinase exhibits a mutation described in Table 1, especially

the V599E mutation.



ki nase exhibits a nutation described in Table 1,
especially the V599E nutation. A particularly
w0 pguans@Ent aspect of this invention includes tPOBEP2004/002460

i nstances wherein disease is nelanoma and the nutant
B- RAF ki nase exhibits a mutation described in Table 1,
especially the V599E nutation. WO 2004/ 080464
PCT/ EP2004/ 002460 -7 Accordingly, this invention
i ncludes a nethod of treating a disease characterized
by mutant B-RAF ki nase, which conprises detecting a

Accordinglyi, tiis inweritioa iBelRdds danetheé ofjremtingel cﬁsﬁaﬂfdc}falramﬁnzed by mutant

8A, T, GL394C, . GL394A,. GL3
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RAFJGHP A IE 18 o IBR St O Rt A7 CRlBE therbatigafgvith an cffective

B-RAE Refadd inh Bt d&%uﬁ&ﬂ@dcﬁb&d)h&@ﬁcr' be conpounds of
formula (1) have the follow ng nmeani ngs, unl ess

i ndi cated otherwi se. The term "l ower" denotes a

_ : . _ el udi . F 7. .
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compiunis pf folmeula dijlhead theifollogirgsnesmnings iunkpss iMdicatshettierwdse.
branched one or nore tinmes. Any reference to

conmpounds, salts and the like in the plural is always
The teomBlewaridienstes adadisal hawingugi to gnd ireludongpeo oadimuom ef B adspecially up

r. the like, trlccrbo at o whi ch be
to arfiindfind ¢ FEraRE T e o RS In S Brits B osig unbggnened
or bréhahet dae bhaenfimessherein n = 1 and Ris [ ower al kyl)
may have the (R), (S) or (R'S) confi- guration,
preferably the (R) or (S) configuration. Substituents
Any @feranatoolebmpbomdt, saliscand thg Ilkm'm thdplural it dlways ® Heundersiood as

inclufi E?%ﬁggomg%%doo?%?ﬁgéﬂhgg y, the present conpounds

ric mxtures or in the
formof pure isomers, preferably in the formof an

Aoy ahPEI Mt B Se ARl RN o5 prmutat or
an N-hmmap@ebfawlhgrdh n Et1 aey/R & lsaebalicd) may hava thdgR),NG) or (R,S) confi-
guratIo onefp%q’éargbly the R]} or (S 2donﬁg$ rgf?c;nglslugst%hen% ata é agub]lé bond or a ring may
be in the cis (= Z) or trans (= E) form. Accordingly, the present compounds may be in the
form of isomeric mixtures or in the form of pure isomers, preferably in the form of an enan-

tiomerically pure diastereoisomer.

The index r is preferably O or 1.

The index n is preferably O or 1, especially 0. It may also be 2.

The index m is preferably 0, 1 or 2, especially 0, or also 1.

Of the ring members A, B, D, E and T in formula |, not more than three are to be N, and the

others are CH or CQ. Preferably, the ring members A, B, Dand Eare eachCHorCQand T
is N.



O the ring nenbers A, B, DO Eand T in fornmula I, not
nore than three are to be N, and the others are CH or
w@yo4@s@ber ably, the ring nenbers A, B, D and BCHEP2004/002460

each CHor CQand T is N WD 2004/ 080464

PCT/ EP2004/ 002460 -8 Wen G-+i&-a dival ent group

-CH2-O, -CH2-S- or -CH2-NH, the nethylene group is

in each case bonded to the ring having the ring

msnbers A B, D Eand T, while the hetero atom (0, S
NH) is bonded to the I soquinoline ring in formula

When G isovdivalgntigroené1G-GayCHe-Sh oaricHe ity the prediydenggroup is in each

case YRR NG ey iy BS PR Tetort B DY sy pRAEHR RRR wom o,

S or (NHOHE bondedtth HedBRuimoBhe rigbizn formula 1, met hyl ene
Hgg G—Q)gtglrtetranethylene( CH2- CH2- CH2- CH2-) .

G i's preferabl y nmethylene. Lower alkylene Gis

Lowe‘Sl'r eﬂlfﬁén%m:‘ Ynd-yrb%bﬂﬁﬁdﬁeﬁto? dpreﬁékﬁbl%ﬁbn’%ﬁcl%m{d' i @5 Setidly branched

oxy, hal ogen or

or, P%WBBYW%QEWW&&@W@@? %PR?P'&'ﬁ@efGV')éu%éﬂ‘lzﬂeﬁwen% -CHy-CH,-

), truﬁélﬁ?l@ﬁ@Pbﬂzﬁfl-yzl@ﬁ{-)bélﬂ&ﬂré}ﬁé(thyle% @Cﬁzfﬁ:}-ﬁ[mliz-d)ﬂz G is preferably
defined bel ow, especia

methyjgogn éng;@kyl%ﬁ @ is g@fﬁ;@glwu tﬁéw{qx pgtxryay be substltuted by acyloxy,

OXO, :ﬁgbbbgp%rﬁ}y{p&y_t uted | ower alkylene is especially
benzoyl oxy- substituted nethylene. G as

hydr oxy-substituted | ower al kylene is preferably

Acyl WQ&@S@%@BQXL@B fowler %@H}s 'd subsftuRh&fi§ Flre?é?'ably éarylcarbonyloxy,

oxo-substituted | ower g( ene G substituen
whergly g ps defted)bejow, eﬁﬁ%@ rReszRMRYL Qi fQWET IaREPYIaXk iR e

espe@‘a'ﬁy Béﬁzowﬁwa%y@&@smm@a BmfePalRﬁEH@ls%sﬁé‘«%ly ﬁkéyh}zsggxy-

I'ene, such as difluoronethylene. Lower

SUM%E%%thWVVWQ C4al kyl, for exanple n-butyl, sec-butyl
tert-butyl, n-propyl, iso- propyl or, especially,
met hyl or al s0 ethyl, or, in the case of Y as |ower

G aSahYﬁWXY'SUbStM?d fsawver éﬁw@eeaﬁ prepferay Bydrgxymethyjeng CH(OH)-).
preferably an aromatic radical having from6 to 14
carbon atons, such as phenyl, Dbiphenyl, naphthyl
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aryl radical being unsubstltuted or substituted by

one or nore substituents, preferably up to three,
Halogeipeshstifutsd lewer dkylenpCaubsitienie ﬁ[eg,mogg‘]@&ﬁoaqarlyale substituted

nmono- or di-substituted am no,
alkylﬁrg%, ggélﬁ?s 5105 AE Y Rne!

Lower alkyl is especially C-C,alkyl, for example n-butyl, sec-butyl, tert-butyl, n-propyl, iso-
propy! or, especially, methyl or also ethyl, or, in the case of Y as lower alkyl, it may be

especially isopentyl.

Aryl is preferably an aromatic radical having from 6 to 14 carbon atoms, such as phenyl,
biphenyl, naphthyl, fluorenyl or phenanthrenyl, especially phenyl, the aryl radical being
unsubstituted or substituted by one or more substituents, preferably up to three, especially one
or two substituents, especially selected from amino, mono- or di-substituted amino, halogen,
alkyl, substituted alkyl, hydroxy, etherified or esterified hydroxy, nitro, cyano, carboxy,
esterified carboxy, alkanoyl, carbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino,

guanidino, mercapto, sulfo, phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenyl-



al kyl, substituted al kyl, hydroxy, etherified or

esterified hydroxy, nitro, cyano, carboxy, esterified
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a]koﬁ?@ﬂ)ﬁn@l( ¥uctha &hoﬂy@ﬂ&%bnﬂ bWe@ XIkyln’id#Cdpt@&uch as methylmercapto halo-
trifluoronethoxy or tetrafl uoroet hyl oxy,

loweglallodpersppionsich ag gg}pog@n@hﬂg;@wgpoo gm.qoxw Fgrralkyl, sluch as hydroxy-
met}gs%l HX}V"F&]&%%%SM‘O@E.,C Eckggs @E&F%éﬁgﬁéﬂ&a?? l(ﬂ@ér gﬂ(talou’@s%nyl, such as

nercapt o
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al kanesul f ony as net hanesul fonyl . hal o-

subsameaﬁéﬁﬁpqeérﬁw uw@ﬁl%@d Of §4 Pw&ddﬁw%%lhﬂs@ﬂpﬁaﬁ Ymethyl t-butyl
or ﬁﬁgﬁ%él&lfa‘?ﬂﬂglo er eﬁ&?ﬂ%&hﬁlg oP¥hiBARe OF tWwO

ntica stituents selected from
unsubstltuted or substituted Iomer al kyl, especially
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ing ring and s prefer- ably nono- or alsSo bi-
mold:(mle- difoinnda I whe peinarea prefealsy from omeetorfonry espenidilyn gne or two carbon
atoms o% arcaorrlegpaolndlng ar}q radical have been replaced by a hetero atom selected from the
group consisting of nitrogen, oxygen and sulfur, the bonding ring having preferably from 4 to
12, especially from 5 to 7, ring atoms; wherein heteroaryl is unsubstituted or substituted by
one or more, especially from one to three, identical or different substituents from the group
consisting of the substituents mentioned above as substituents of aryl; and is especially a
heteroaryl radical selected from the group consisting of imidazolyl, thienyl, furyl, pyranyl,

thianthrenyl, isobenzofuranyl, benzofuranyl, chromenyl, 2H-pyrrolyl, pytrolyl, lower alkyl-
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to four, especially one or two, carbon atons of a
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hetero atom sel ected fromthe group consisting of

ni trogen, oxygen and sul fur, 410 bondi ng ring having

preferably from4 to 12, especially from5 to 7, ring

atons; wherein heteroaryl is unsubstituted or
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i ndazol yl, triazolyl, tetrazol yl, purinyl,

4H- qui n iz yl,. isoqui noI pht hal azi nyl
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or diffegent Hdidals fré&R 1BREAYL, subh ﬁﬁﬁ@fh f;! 9&1{6‘,/(2410 @ﬁﬁkﬁ' B&’ 'as 2-

peri m di nyl, phenant hrolinyl an uraz each

hydrpﬁb@bylr dmnylalosveb elkyly lppwerddichnoylasuch as .amgyh henzuy]; aubsututed
t he npl ecul e

benzg§F e R HSPHER UGS s f o FipeBiali-oi st o one or

more Iprﬁbrablybﬁlé ok ty& GuBdtitihtd selcREBRFFInRhino a@l@a‘ﬁﬂn& J#aldoSrom halogen,
substituted by one or two identical or different

amlf’roaﬁlrl@meéalkﬂ@mlm%%b}l -ditlgyer allsylaminashydsoxy Icyano carboxy, lower

alkoﬁ;cgf%fﬁﬁ ovver b@/l ahfi%wg’ ngfl]k 3?\%51? ny@ﬁ%ﬁﬁr éﬁmgwfwnyl wherein

the plhenrgzl @ydical mhbsttiﬂﬂite@ or, bg’ﬂiﬁ]ﬂ% is WhtFiRited E)hgné)&erﬁbhle preferably one
ical i1s unsubstltute especial ly,

or twé’u B@tsrltueflté gelpsfed famgpitro paq amingy e aéqfcaﬁmyl hamem arnino, N-lower

alkyl%frﬁg’i?g Eﬁéygggﬁwéeﬂ 5&910&{1%\/&, tc{ée}q‘( arﬁék% Toerél&q%y?%Myl lower

alkarmlyk yxh«hmrbmnoyihyd:ﬂoxmeferytﬂy Ol-looas bkkmamlh@\&ﬁéh as N-methylamino,
Ikanoyl and car banoy

hydr%%ygﬁy%f a‘[‘ﬁ(@’%{%% wa«%y“%&% GHOYySRdaing, phepil- ]@ﬁ@;ﬁ;alky?ammo such as
benzillﬁﬁihlﬁﬁh\l Nﬁiﬂ%&%ﬁﬁ&rﬁfn@%ﬁﬁen?ﬁ?@@ %*( lyN-lb@er alk¥lam1no N,N-di-

substituted by one or era
lowes@bsmhmyéammoslew@n alkahcfyﬂzmmnn,l sclo asamét}&xmmo o104 subksfdent selected

om hal ogen a l. ower Ian1 N N-di - | ower
from tlﬁq(%rp%f 1stxﬂ§ g <;&;oyﬂz‘\)L anddgﬁeggﬁgweq ycarbonylamino, wherein
in caél QXYW )fhdlcélqy\@ﬂsubs"dtﬁt@@ 8y 1165 RAPD
pref er aahm | ower al kﬁ/ am no, eg}ﬁéca g’s N rre%t)?? gg}ﬂ%o,sor amino,
or also by halogen, amino, N-lower alkylamino, N,N-dl-lower alkylamino, hydroxy, cyano,
carboxy, lower alkoxycarbonyl, lower alkanoyl or by carbamoyl, or alternatively or

additionally to the preceding group of radicals, by aminocarbonylamino.

Halogen is especially fluorine, chlorine, bromine or iodine, more especially fluorine, chlorine

or bromine, in particular fluorine and chlorine.



hydr oxy-1 ower al kyl am no, such as 2-hydroxyet hyl am no,

phenyl -1 ower al kyl am no, such as benzyl am no,
wWORMN4aB04boWer al kyl am no, N-phenyl -1 ower al kyl PE/EP2084/002460

al kyl am no, N, N-di- |ower alkyl phenyl am no, | ower

al kanoyl am no, such as acetylagino, or a substituent

selected fromthe group consisting of benzoyl am no

and phenyl -1 ovver al koxycar bonyl am no, wherein in each

hen radi cal j bstit ut or, .
Al B i 55 1 1 TR ob B2 ERIBH bt Gh T hiallygower syl more
espe@?ﬂl}hﬁﬂeﬁﬂl?rbr aﬁmeﬂfifl n’-\bﬂoﬁy}efsoﬁﬂobyﬂ (ﬁfrfbﬂﬁ-%utyll\' N‘ di -1 over
al Kyl am'no, hydrdxy, cyano, carboxy, |owe
al koxycar bonyl , Iomer al kanoyl or by carbanDyI or

s R Bt g L B B, PGB LS e o mor
espeﬁ&lﬂ)}eﬁp &) thieef $ubsfitubifts s16dt@T éspecialdf #BIMBe Bfoup thﬁﬁmgmﬂhﬁlogen
especi al ly 1 uor i ne, chlorine or bromne, in

espeqialiy ﬂmrm fquewnphqénﬂwen@ﬁ% pT prsfluguoatkgbegnesdlg ead also amino, N-
o R D A0SR0 Ao AR SASEARY R oo
carb@dyk Jdwer ﬁﬂdoﬁyca@ﬁdi@l:m&i ;bbenmelbmek alkoxyaatteaye Tiyluoromethyl is an
yl, |sopropyl or tert-butyl. Substituted al kyl

1mpop'f§n(9g1§ tedialkyl.ower al kyl, preferably methyl, which

may contain one or nore, especially up to three,

substituents selected especially fromthe group
Ethexifiebhwiroxngis @bpdeallg RrCjalkgpeyisath 35 - ﬂe@ﬂdmloﬁ@ falkoxy

exanpl e trifl uronet hyl fluoroal k generall, anpd
(prefgrred), si¢h 39 mef@oxy(ﬁxgqua}sggqogw{op% or RrPROMY] O)qyop@nyl -lower alkoxy, such

I
o o TR R Ao R BRIl PKYthe Y RAing roup, Cy
Cooalltyloayysmah bomykcyl @y, hilodowerdlkgty, mischans triflagronketuyloxy or 1,1,2,2-
ubstjtuted al kyl. Etherified hydroxy is especially
wna@%g b Yyl oxy, such as n-decyl oxy, |ower al koxy
(preferred), such as nethoxy, ethoxy, isopropyloxy or
n-pentyl oxy, phenyl-lower al koxy, such as benzyl oxy,

Esterdieddlyslm)qcyhe ngneglﬂg}y layrer aldaneylpay, M@ZWIQZW bootebr ta]k@nmalrlypnyloxy,

such as ?f h‘gﬂt { ecr%ﬁg?]g gr ouBéryﬁ%\% ﬁ/yloﬁc’yl;I %uch as benzyloxy-

carbdngykfxlyuor onet hyl oxy or 1,1, 2, 2- tetrafl uor oet hoxy.
Esterified hydroxy is especially |ower alkanoyl oxy,
benzoyl oxy, |ower al koxycarbonyl oxy, such as

Esterﬁatf%élgc;?s%bg(gg% %@Fg%&k%g ﬁlk§%yc%£bﬁ0%1 sjucglv\ﬁ tert- butoxP/carbonyl or ethoxy-

oxy- carb
carbonyl, phenyl-lower alkoxycarbonyl or phenyloxycarbonyl.

Alkanoyl is especially alkyl-carbonyl, more especially lower alkanoyl, for example acetyl.

N-Mono- or N,N-di-substituted carbamoyl is especially substituted at the terminal nitrogen by
one or two substituents lower alkyl, phenyl-lower alkyl or hydroxy-lower alkyl.

Alkylphenylthio is especially lower alkylphenylthio.

Alkylphenylsulfinyl is especially lower alkylphenylsulfinyl.



Esterified carboxy is especially |ower al koxycarbonyl,
such as tert-butoxycarbonyl or ethoxy- carbonyl,
wWeb@nysodboner al koxycar bonyl or phenyl oxycar boPgI/EP2004/002460
Al kanoyl is especially alkyl-carbonyl, nore especially
| over al kanoyl, for exanple addtyl. N- Mono- or
N,N-di-substituted carbanoyl is especially substituted
at the termnal nitrogen by one or two substituents
roxy- | ower
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alkylphenylthlo Al kyl phenyl sul finyl is especially
. r al | sul f WO 2004/ 080464
PY“W‘EM&%}DB’SF&L%&PW@PN kyl phenyl sul fonyl is
especi ally | ower al kyl phenyl sul fonyl. Pyridyl Yis

preferably 3- or 4-pyridyl. Unsubstituted or
Unsuhshigtddiartsabbticyted opdléalkyliisprofesdtdy wqecwmﬂMMaiswsubstimted
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am no, hydroxy-I|ower al kyl am no, such as
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such as benzyl oxycar bonyl a al ogen, such as
suchlas bmzryhvxyparbérarlabinp, mihadrogmesuda ab btoimine mrefesblyr @denbe

subs it PR Un - OpEea 1y onf 31 GG UGB gr s gaEi igpents,especially

haloﬁn@f@f e8lal ;%eﬁ!réh%@ i Gvéh ©ARAYIAnP bf foRilal 180t arf Nfoﬁdb thereof)
oxXi thereof) wherein Z is not present (m=

whem%rsa@yptewnt.(@e@bec. ally a five- or six- rrenber ed
heterocycle having 1 or 2 hetero atons selected from
the group consisting of nitrogen, oxygen and sul fur,

Hetevdtiyciil i esmectaly alfivenarysbmembessait hetabeytiohaving 1 ¥r D hetero atoms

selec@%&%rﬁ{t#@%@%&é ggﬁ%%lnglq?pqwgn,rog&g%s%% wfﬁ‘é’ éfﬁgq;p ?aegerocycle may be
unsaf@iey ot fully ef ﬁairﬁalqmat@awdy@m it aneubstititehdr sbbiotcadedpeanmily by
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is substituted by | ower alkyl enedi oxy, such as

met hyl enedi oxy,
Aryl in the form of phenyl that is substituted by lower alkylenedioxy, such as methylenedioxy,

bonded to two adjacent carbon atoms is preferably 3,4-methylenedioxyphenyl.

An N-oxide of a compound of formula | is preferably an N-oxide in which an isoquinoline ring
nitrogen or a nitrogen in the ring having the ring members A, B, D and E carries an oxygen

atom, or more than one of the mentioned nitrogen atoms carry an oxygen atom.

Salts are especially the pharmaceutically acceptable salts of compounds of formula | (or an

N-oxide thereof).



bonded to two adj acent carbon atons is preferably
3, 4- net hyl enedi oxyphenyl . An N-oxi de of a conpound of

wo coonos@Eed i s preferably an N-oxide in which aPCT/EP2004/002460
isoquinoline ring nitrogen or a nitrogen in the ring
having the ring nenbers A B,-1B-and E carries an
oxygen atom or nore than one of the nentioned
nitrogen atons carry an oxygen atom Salts are
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acidggropionissacish SEBRGF AE a@‘ican(“%a?lfla%?dléc%’ro&aﬁ?i elyseltgacig factic acid,

-h}'fgg(fxf}/@ﬁ@% la€id, @ﬁ&&ﬂ&( Xdidl Cglu%&ﬁ&mgfb%xyﬁ‘;@écfl@ HifaQE acid, succinic

am'c acl d3, for exanple acetic acid, propionic
acidaadipi¢ aciclf pinlic acid siibede scdizelaincicit, mhdndeacdntartanaamd citric acid,

l.ycalic,acid, ctic acjd 2- raxyb t . aci
etucflid it 1ty 2ot ot hotish B BT SR AoPrisiEI N
metl@q%l%mé %%y[ﬂnﬁnoaﬁ@ﬁéjam@qﬂﬁbé’cyﬁgﬂagaglﬂ ﬂ?ﬂtde?yl@}%ke‘i’me pyruvic acid,
subéric acid, azelaic acid, maliic acid, tartaric acid,
acetedceti¢ @lammSphog¢mm21 or 3agiyd¢roglmsab<nrar jeid, mldp aalrh Ingstroxymaleic
rtic a

acid?@f:%ﬂl@zﬁvg Iaﬁlgs i wngﬁ?r ji& fgp E%I?Z&lc acxci séhcyhc acid, 1- or 3-

hydidk psephiblyR s RafRdlReacidy 324 §1tﬁi1|n6ﬂ‘1§kﬂieﬁ§olc RYiE U bEerfiyBenzoic acid, 2-
acet oacetic acid, hosphoserl ne, 2-

awt@c@leym @;pdbd’srpmmpsaiwabcp acid rbitheilie aaleh nhenmaé@tmmlgéic@mmc acid,
gala%é ongc {X‘% {)r et Cn'eds’ul@xglaggieé %98%%@35%%]?0 8&15 ethane-

1,2- cﬁiyﬁﬂf@wm Mehzéneﬂﬂfbﬁfdm&i{ |2Lrihpﬁi¢1hlénesulfomc acid, 1,5-
-trimet hoxybenzoi c acid, 2-p enoxybenzm c acid
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uroni Rane-sul f oni c aC|d
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ethylpiperidine or N,N'-dimethyl-piperazine.

When a basic group and an acid group are present in the same molecule, a compound of

formula I (or an N-oxide thereof) can also form internal salts.

For isolation or purification it is also possible to use pharmaceutically unacceptable salts, for

example picrates or perchlorates. Only the pharmaceutically acceptable salts or the free



earth netal salts, for exanple sodium potassium

magnesi um or cal ciumsalts, or amp- niumsalts with
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exampl e N ethyl pi peridine or
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internmedi ates, for exanple in the purification of the
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V59§1§);}B@@U Pl RAE e lfﬁagzy%%sdwwoﬁncaoamam enwforib@naul a
( . r F

eferably, the ki nase is B- or C- RAF kinase,
or a nutant RAF kinase, especially a nmutant B-RAF

Ki ' .
The %S%Eﬁ@ ngotéllpggll Ig& ?(Thotngeé é}ly?egq rJ%L\@ﬁagkeﬁﬁpiﬁlﬁ%@i&?ﬁfopeme&
as ddsOinAuUmdse of fornmula | (or N-oxides thereof) have

val uabl e pharnmacol ogi cal properties, as described
above. A conmpound of formula I (or an N oxide thereof)

can b m nj stered..on it ' : ik nak .
O R e L L
binaP&S#ithloge bPfofd oiBer BaapiuRakians it leindgoseibidfoo fixédrombinations to
compound according to the invention and one o

be ugsdine fort heaafpsaind iagcordigs ,‘eﬂ the inyepHOB A PREQI ARG o?hq:?g{e(reapeutic
agenit BA498he6;0RAASH ag%%%ert:él gﬁnﬂér_oiv_&dﬁﬁg BERRAEpShdBAt1PEEONE another, or
thGt her, 0 I'ned ad d

ner,” or the co mnistration of fixe
the coaiBdiddaidiomstraive offfixed eornbinatens antl loé pn¢ tremarseniherdherapeutic

agents is possible. In particular, the administration of a compound of formula I (or an N-oxide

thereof) for tumour treatment can be carried out, alongside or additionally, in combination
with chemotherapy (combination with one or more other chemotherapeutic agents, especially
cytostatics, or with hormones or compounds having a hormone-like activity), radiotherapy,
immunotherapy, surgical treatment or combinations thereof. Long-term therapy is also
possible, as is adjuvant therapy in conjunction with other treatment methods, such as those
just mentioned. Treatment to maintain the status of a patient after tumour remission or even

chemopreventive treatment, for example in the case of at-risk patients, is also possible.



agents is possible. In particular, the adm nistration
of a conpound of formula I (or an N-oxide thereof)
w0 o0040830Ur treatment can be carried out, al onPSI/EPR2004/002460

additionally, in conbination wth chenotherapy

(conbi nation with one or norel16ther chenotherapeutic

agents, especially cytostatics, or with hornones or

conmpounds havi ng a hornone-|ike activity),

Lathar i : ' : r :

e R HER S g bR Wit 2Bt Racoording to
the ipesmioh e baeonlEneti¢specally oteeorapyreiantiprotifevatite] cytostatidior cytotoxic

ot her treatnent nethods. such as those ust
comRRUE. Rt RAP LR B FEOIF GhFRP EAP RIS s SF1Ed from the group
comPihEM indfbitef of pUTPAthink BBsHEh&s, Ah ifNSi¥or of a different protein kinase,

chenopreventive treatnent; for ‘exanple in the case of"
espegiplly proiteip Kinaem€sor dfe tatosine poysinkinase, \WIrP @0 i g8 6Mbdrowth factor

PCT/ EP2004/ 002460 -15. There. cone .ipt o consi der atj on .
rece PSR T O G PO O G B R RAdS scuat ehdothelial
growAk 6RESH D&téleine, R ghteERb WA reE AR oPSuER ROTOED ESHRER 8l MHomatase
~_one or nore antiproliferative, cytostatic or cytotoxic
inhibdtonpoumdsss of bormexsraphlogurseant a ooventidrahoytheatipagent. c

agents selected fromthe group conprising an

i nhi bitor of polyanmi ne biosynthesis, an inhibitor of a
Comgbﬁlftﬂ ra@é&diﬁ%% fefintenfiag fre inRAGKGARbhY; BF Me§bfopkiA&iSand, pre-

, or of a tyrosine protein kinase, Such as eglderwa

ferabdy, sharapoutie) teratment ©f brwen peiogsibut alye fosithectréatmentef othrer warm-

Fnhi bitor. of a growth factar h.as. vascul ar
bloodofinbiSi P xehud P Praa@EiaA s Y fiefits 25 Sl rodents, such as
micegfabbltdlor regUbratudiea pietch as TGH- (3 or | FN-(3, an

aromat ase i nhi bitor, hornones or hornone anal ogues,

and a conventional cytostatic agent. Conpounds

Ll ' ' re | nded -not Qn fo .
In eoFiRART Aed Pu et AXERS B DsBHEs LODGRAROCR S uli ) oy 8 hv-ovice
therebf)dmintebitin®R Alfkirase hefivigs, but al so for the treatnent

of other warm bl ooded ani mals, for exanple of

commercially useful animals, for exanple rodents, such

A ool 0o RSO ) BSOS ol OB o

e rnvention relates a co

for eXagnprie ireorier(that tamobts@biadecd frdre meah)blooded nhinkdlt,iesgecifly human

. _kinase activjty, A conpound .of formula | (or a
beingy 3P 687 € G670 ok D B B io e R L xRSt reduced growth
fier BUAROS 8Bsuch hREmBYBID liPoldBr RLERS t&d;ﬁ\h ik ity QB i
y erf_ rolm vvarsr]rl}cbl oorggd ani rr%l sr, espesci [ ?/1 Eﬂgng% bg?lﬁég@%ound n
questinn, thve abewipigrpaksibla astthodsred treatarespfoa ntterdoumtisease methe orginal host
tobebg exaninﬁgdqor.r%gg%fd growh after addition of such

ASeeamst A dStmEPHERt®hus to study their sensitivity

to the conpound in
In the groups of preferred compounds of formula I mentioned below, definitions of substitu-
ents from the above-mentioned general definitions may expediently be used, for example in
order to replace more general definitions by definitions that are more specific or, especially,
by definitions that are indicated as being preferred; preference is in each case given to the

definitions indicated above as being preferred or mentioned by way of example.

Preference is given to a compound of formula I wherein

r is from O to 2, preferably 0;



question, thus allow ng possible nmethods of treatnent

for a tunour disease in the original host to be
w@s@ensesned and determ ned better. I n the groRQBEEP{004/002460

preferred conpounds of formula | nentioned bel ow,

definitions of substitu- ents%romthe above-nentioned

general definitions may expediently be used, for

exanple in order to replace nore general definitions
nisP¥r@gefinitions that are nore specific or, especially,

by definitions that are indicated as belng preferred;
nlwﬂﬂgf@men@@ymb in each case glven to the definitions

A, B Bt e At BBR s Ui Ry B € e ocbFipkanads v T e X, or 4,
B, Efafd Mudra CH YEDSE R off Al B, T aREQrd ?Iélzan fﬁm&ﬁlagly Wirein A, B,

5004/ 080464 PCT] EP2004/'009460 ni s
D and(E arespecCHl dangd T 9N, Ay ABD 4dddi dreEaeh @Hemde &rd Btk N. i s

Gis P alftenp. SRecitly BRETROF o RbSi5he RCHE Ci-ie N -G-O-
hydraibdnﬁlglfné\br m&@)ﬁgg} ﬁ{e{}%léﬁeerel nA B DandEare

each D and E are each CH and B
Q is gigthyl which INbonﬂqutO MoweP alitl asdd); especi al |y net hyl ene

NH, -CH2-O,
Rlsﬁr ﬁé‘%ﬂrﬁi y‘%sé’%é%ﬁi%éﬁ%‘%oxy met hyl ene; Q i's nethyl
X1S\ANRCfb7daé‘or|ﬂﬁ§]C&§edlﬂlerNH0 Dor to Aand D Ris Hor
| ower al kyl, especially Hor nmethyl; Xis NR-, oxa or

Y is phany! thayisampistijnteden sybstiuted bwne plhaKo ldgntwalsmbi;ffcnem pibstituents

selec?erdbﬁckm t%l{ijée%r%f gox% Stlg %}ng}/\nﬂ)t 99 agﬁ LS 3a%g1hs$s§fﬁfslﬁgy 60fetylam1n0'
halogeni enpbmhbyvﬁnoﬁhd; alﬂOMhaﬁﬂ Bromigs Resubslituiedas ehibstidttMRiwer alkyl,
esp cially fluorine, chlorine or brom ne;
eSPe%%b%&ﬁY{ %Ppbédd@%ﬂtqml’lé@ Io¥igealky) R@Hemallwﬁbfr@nﬁtwl
hydr(%;}{) Iie](%?}z%r a?&d%%(r es}p? d%%ﬂﬁg % nylt é’th %{, 8Hély? l'l%v\’jéfaﬁk %&bégyf%mally

benz@epgaiyahd, )lowatdﬂoenyl, euchedshethenyl, p]g@yydlkd»m&rpeahk?MWecyloxy, lower
al kepyl, such_ as

BN = TN SR AL T
meth$l- lé@NWéﬁ[ Ydarba%i{ﬁfh 16Wer dkdno T‘%Wé%aaﬁggpﬁenyloxy, halo-lower

car banoyl, 1Tower al’Kyl carbamo such
alkyloxy, such as mﬂuorometho)gy or 1,1,2,2-tetrafluoroethyloxy, lower alkoxycarbonyl, such

as ethoxycarbonyl, lower alkylmercapto, such as methylmercapto, halo-lower alkylmercapto,
such as trifluoromethylmercapto, hydroxy-lower alkyl, such as hydroxymethyl or 1-
hydroxymethyl, lower alkanesulfonyl, such as methanesulfonyl, halo-lower alkanesulfonyl,
such as trifluoromethanesulfonyl, phenylsulfonyl and lower alkylenedioxy, such as
methylenedioxy, bonded to two adjacent carbon atoms or wherein two adjacent positions are
substituted by alkylene or alkenylene to form a 5 to 7 membered ring that is fused to the
phenyl ring, especially by one or two substituents selected from halogen, such as chlorine or
bromine, unsubstituted lower alkyl, such as methyl, and halo-substitued lower alkyl, such as
trifluoromethyl, Y is especially phenyl or phenyl that is substituted by one or two identical or
different substituents, which are especially halogen, especially fluoro or chloro, and/or
unsubstitued or substituted lower alkyl;

Z is amino; N-lower alkylamino, such as N-methylamino; hydroxy-lower alkylamino, such as

2-hydroxyethylamino; phenyl-lower alkylamino, such as benzylamino; N,N-di-lower alkyl-



nmet hyl - or N-tert-butyl-carbanoyl, |ower al kanoyl,
such as acetyl, phenyloxy, halo-lower alkyl oxy, such
wa@sgootosdsbaor omet hoxy or 1,1, 2, 2-tetrafl uor oet hRCDER2004/002460
| ower al koxycarbonyl, such as ethoxycarbonyl, |ower
al kyl mercapt o, such as net hyt iércapt o, hal o-| ower
al kyl mercapto, such as trifl uoronethyl nmercapto,
hydr oxy-1 ower al kyl, such as hydroxynmethyl or 1-
y ONYE of Ry -
amin S BB K Ay B RS ML BTty v
kanoylanﬁxh(u eudrm’tdnallyksmhé ;oomyal subgiineemy bededtédfrgin the grdupweﬁsmtlng of

benz Y B0 BB OHEOHE DI RRT B, WO 96 OHEay! radical i cach
case Q%'sﬁﬂsﬁﬂﬁec%le esp%Hﬁﬁg‘t; Ao B didb 8P By Qnirdt, K8 QIX!) ﬁg Ralogen,

forma ere ring that 1s fused t
ammphléfiwerralkudamempbl:lﬂﬂlﬂlwdnallqﬂwnmo, lydooogn) bya‘rlot cmbdnsy, lower

alkoriufERth PeEaFoRaDT BF RYPARSER A4 TR Soparially brorine; more
esped?ﬁl}parﬁlﬁg Satdeiy%ﬁﬁnb Oﬂﬁbbéﬂzgylhmm%u ﬁlﬁlrﬁ)ﬁenio‘ylafrﬁM@ rpnet hyl,

i's especially p henyl or” phenyl that 1§ substituted
hydrweﬁw@nuno,thmzyldeyqarhoaylaanno oifrémirependubst i t uent s,

ecially hal ogen, especially fluoro or
orasg IOBF\I OX1§%§WE ? unsubstitued or substituted | ower

al kyl; Z is amno; N I|ower alkylamno, such as

N—wethylan1no hydr oxy-| ower al kyl am no, such as
Special prptprencyds giyPA meompvad of foraa I wherginani no, such as
ris 0benzyl am no; N, N-di-lower al kyl WO 2004/ 080464

PCT/ EP2004/ 002460 -17 am no; N-phenyl -1 ower
nis 0@l kyl - N-1 ower al kyl am no; N, N-di -| ower

. al kyl phenyl am no; | ower al- kanoyl am no, such as

mis %Ecetyl am no or a substituent selected fromthe group

5 DIPRE UG ORIEOAIP PRI p,ppog v cach

CHIana@hsNdaqanyDunsubst|tuted or, especially, is

subst j tut ed itro by ami no, or also by hal ogen,
G is Igwep ! YIRP‘T’M ymﬂaﬁp% N, N- di -1 ower al kyl ani no,

X is t}y}@rég é‘olalﬁ)’iNHu car boxy, |ower al koxycarbonyl, |ower
al kan or by ‘carbanoyl; or Z is hal ogen, especially

Y is ;thenylh thﬁ is nmubsutewpi@c swstlyutahbym)e aded ydeanicalar different substituents

nzoyl am no benz o

seleci) oGk B R NS EAES oy ST GO AT &GP <SRl
chlorB @r Bfonfin&abive P41k, %b@iﬁll}tr Hﬁflﬁpfand §%Qbﬁf'er ﬂk?lf @é’;ﬁﬂﬁﬁy trifluoro-

is given to a conpound wher ei n 0;
methyl; especially 4-chlorophenyl, 2- 3 or4 methylphenyl 4-chloro- 5-
trifluoromethylphenyl, 3-bromo-5-trifluoromethylphenyl, or more especially 3,5-dimethyl-
phenyl; or also 4-methyl-3-iodophenyl, 3,4-bis(trifluoromethyl)phenyl or 3-bromo-4-ethyl-
phenyl;

or a salt thereof.

Special preference is given also to a compound of formula I wherein
ris 0;

nis from 0 to 2;

m is 0;

A,B,D and E are each CH and T is N;



nisd; msO; B D Eand T are CH and Ais N
(3-pyridyl) , or especially wherein A, B, D and E are

we@2oh/ogHeand T is N (4-pyridyl); Gis | ower alRyI/EPE)4/002460
especially nmethylene; X is -NR- especially -NH; Yis
phenyl that is unsubstituted-dB-substituted by one or
two identical or different substituents selected from
the group consisting of hal ogen, especially fluorine

G is¥eth e especially, chlorine or brom ne; |ower alKkyl,
esp C|£’Iy met hyl ; and hal o-1 ower al kyl, especially

Rist;i fl uoro- nethyl; especially 4-chlorophenyl, 2-, 3-

nmet hy| phenyl, 4-chl oro- 5- trlfluoronethylphenyl
X353£g?oﬁﬁe@a¥¥F§HbéménethyIphenyl or nore especially

Y is ?h%ﬂ 'ﬂg?‘i%}l usgllrﬂgQ&’ be sulg§t11ﬂ{é3§)‘?;y%g@%&%lﬁ%&idlw&%%]@36!r thlorine, or
by lcp;mrmikal sach as matfhiyl dn’rteﬂan{metlﬁn,elowaf alhoxf, eslm@mdzlylrﬁetljmm Buch as 4-
oIt SIS Sl L RS ooy St i
unsu'NshMQd%Q %sgﬁgé](ﬁfly P@I-Eé ﬁgép Qfﬂe@gﬂf} @g tcfrg-g&mhguél'?as 4-§?rt-butyl-

met hyl ene; especi
cyclgeanl IlndOHDdtthatss unssbsisuted ot saﬂbsmntesllhyshaldgan sdpdnjally by fluorine,

fl . chl, by |
cspeffis BopGREGS-Fl odipvet ks FaraiBHRRIRTS | over 3 koxy.
or a S3P@Eleaf weﬁ%tsm)famﬁg ghoupss fresénl! or ophenyl

4- met hoxyphenyl or rifluoromethoxyphenyl; naphthyl;
cycl ohexyl that is wunsubstituted or substltuted by

In paljﬁ{;/\gért S%E%Leﬁc_eelg i%gljl gllsé) 0 'c? gor}lgorutnd%lfl%a/nﬁulas PWEGI’CIH

ris 0;

nis 0;

mis 0;

B,D,Eand Tare CHand A isNor A, B, D and E are each CH and T is N;

G is lower alkylene;

X is -NH-;

Y is phenyl that is unsubstituted or substituted by one or two identical or different substituents

selected from the group consisting of halogen and lower alkyl.

Preference is given also to a compound of formula I wherein

ris 0;

n is from 0 to 2;

mis 0;

A,B,D and E are each CHand T is N;

G is methylene;

Ris H;

X is -NR; and

Y is phenyl that is unsubstituted or substituted by halogen, lower alkyl, lower alkoxy or cyclo-
hexyl that is unsubstituted or substituted by lower alkyl.



cycl ohexyl; indolyl that is unsubstituted or
substituted by hal ogen, especially by fluorine,
we@z@ens®bd y 6-fl uoroindol -3-yl; or |ower alkylPCT/EP2004/002460
especially isopentyl; or a salt thereof where a
salt-formng group is presenti9kn particul ar,
preference is given also to a conpound of fornula I
wherein ris 0; nis O; msO; B, D Eand T are CH
and Tis N G
Inpzr?‘ggﬂﬁ' bs?eMaE&u%r{iél%or@oﬂﬂ&g 1ﬁclﬁﬁn$th%§§&ﬁ nI Chat i s
risQansubstituted or substituted by one or tmo i dentica
. or different substituents selected fromthe group
@onsisting of hal ogen and | ower alkyl. Preference is
mis@ ven also to a conpound of fornula | wherein ris O;
nis fromOto 2; mis 0; A B, Dand E are each CH
A, Babdnt B @emch@ﬂagdﬁashsyl ene; RisH Xis -NR and Yis
that is unsubstituted or substituted by
Gis ﬁ£ﬁ8§3 | oner al kyl, |ower al koxy or cyclo- hexyl
X p&pa&ujs unsubstltuted or substituted by | ower alkyl.
WO 2004/ 080464 PCT/ EP2004/ 002460 -19 In particul ar,
Yis et that IS)SUb@éWQ@ by enpetimdsdéntichuetalifftresesubbtineits selected from

haloéensa%d l(pvlvéc'r aflkyl.mSpedlal preference is given to such compounds wherein Y is phenyl
that is substituted in the 4-position by t-butyl or trifluoromethyl.

The compounds according to the invention can be prepared by processes known per se for

other compounds, especially by

a) reacting a compound of formula IT

L
N=

/A =B \ / Z). (ID
T\ ( G
whereinr, m, A, B, D, E, T, G, Q and Z are as defined for a compound of formula I and L is a

nucleofugal leaving group, with a compound of formula III

X
/o (I10)
H
whereinn, R, X and Y are as defined for a compound of formula I, functional groups in the
compounds of formula IT and of formula III that are not to take part in the reaction being in
protected form, if necessary, and removing any protecting groups that are present, wherein the

starting compounds mentioned in process a) may also be in the form of salts where a salt-

forming group is present and reaction in the salt form is possible;



A, B, Dand E are each CHand T is N, Gis nethyl ene;
X -NH; and Y is phenyl that is substituted by one or

wo mw4i08iad | cal or different substituents sel ecPEHEP20041002460
hal ogen and | ower al kyl. Special preference is given
to such conpounds wherein Y i-20phenyl that is
substituted in the 4-position by t-butyl or
trifluoromethyl. The conpounds accor di ng to the

and 1? M(%%{i,ﬁééngéﬂ g ansgﬁﬁl%;cgg'xé)é)%l&(? PP fég:%ﬁ]gsl agm d%bc{e tlslereof into a

dlff@aimﬁmpdum of fofriiullad ok bn N-oxille &eﬁo‘f obnﬁertlﬁg’fh filek )comﬁoﬁﬁd of for-
(.%~ G DE~rV\/nere|nr|nABDETG,
mulgLor an Nsoxjde fheeetisiato %saaomeﬂ@g@frewmﬁﬁa# af aep@mppun@, of formula

T I L T Ae—

mix@areofisordaid cvatbduads of foanplad)et ifN-orideline the ihditidtihldsehers.
groups in the conmpounds of forrmula Il and of formula
1l that are not to take part in the reaction being in

Detdfe@UEGHBHof B ik pldccliBrftBaAr v, and removing any
protecting groups present, wherein the
In thetfall¢wing, rooreaistaildd desoniptiom efithic preparaties prackssyan, al, sm Bd,E, G,
e f of s ere a salt-_form.ng gro
Q lﬁo?%yfmd ASH ?rsaéa?%wdvyﬁr torepauads of fopmyiad, ydessit igatedggherwise.
2004/ 080464 PCT/ EP2004/ 002460 -20 and, if desired,

converting a resulting conpound of fornula I, or an
Pro ide thereof, into a different conmpound of fornula
In thF 8Pmpounci\|_ £} t)(()rrm?latlpgrn%glfebﬁlggﬂegvrntmgl 0 ug Lflg gsepe%% O%CI‘(I) fmore

especially bromine, iodine or, very especially, chlorine.

The reaction between the compound of formula IT and the compound of formula III takes
place in suitable inert polar solvents, especially alcohols, for example lower alkanols, such as
methanol, propanol or, especially, ethanol or n-butanol, or it takes place in a melt without the
addition of a solvent, especially when one of the reactants is in liquid form. The reaction takes
place at elevated temperatures, preferably from approximately 60°C to reflux temperature, for
example under reflux conditions or at a temperature of from approximately 90 to
approximately 110°C. The compound of formula III can also be used in the form of a salt, for
example in the form of an acid addition salt with a strong acid, such as a hydrogen halide, for
example in the form of the hydrochloride salt, or the corresponding acid, for example

hydrochloric acid, can be added in a suitable solvent, for example an ether, such as dioxane.

Where one or more other functional groups, for example carboxy, hydroxy, amino or mer-
capto, in a compound of formula IT and/or III are present in protected form or must be present
in protected form because they are not to take part in the reaction, the protecting groups are
groups which are customarily used in the synthesis of peptide compounds, but also in the
synthesis of cephalosporins and penicillins as well as of nucleic acid derivatives and sugars.
The protecting groups may already be present in the precursors and are to protect the

functional groups in question against undesired secondary reactions, such as acylations,



mula I, or an N-oxide thereof, into a salt, converting

a resulting salt of a conmpound of fornmula I, or of an
wOR@Hogges her eof, into the free conmpound or i NPOI/AP2004/002460

different salt, and/or separating a m xture of

i someric conpounds of fornula2f,. or its N-oxide, into

the individual isoners. Detailed description of the

process variants: In the follow ng, nore detail ed

ethe %teg%ﬁg%otngeox%{ Egsra g(te}lv%}%lﬁ é&i ﬁ%%g(gr ”Hléep Qrﬁte%tip Q proups for
funcﬁ&ﬁl) gfdﬂg§ upsftarftlﬁ% Makedials wlh’cﬁ»le &R tibR t4i t6 Bk @%1@&61&1 QENdchAly carboxy,

Process a) In the conpound of formula I
amlnnuh)r@@xsu@ui mensapto rggO@s,on?iude ¢speeigihe thosd plybteh:angu gravps

(conpiGpy RENESHE sbud) MiHs HEUMRERE sl SRRRSH S mtrice

compdunas) GepiospOriRg Pt cillins’ @mitlert dcld dérivki@ves aRl 86gars.'The protecting
suitabl e inert polar sol vents, especially al cohols,

groupomag ﬂlamsib'é)elmmnt laIﬂP@aWGﬂE”SOTS aedharg 4o prpgach thedinctional groups in

ques{f%r}( aarl]ﬁ)ﬁt uesirSE RRSh A ¥ea ﬁ da oh a8'¢ a}g Cf?cints a&ﬁéx}ﬁc%{ml!ls

acelnarre out

esterifﬁiati@fs'; oxidateam] aiH/cMySM‘l eft..dn ot cidae tHegretetitigSeropd dan cause the
l[iquid form The reaction takes pl ace at el evated

reactt@ﬁﬁé?@@@ﬁ%@“ﬁ@i’é%@f@ﬁ? @iﬁﬁeaﬁﬁé%wlryaﬁés § clpasteristic of
protercﬁla%gﬁﬁ g?ffﬁﬂh@gl&&?b Ie%ove@??sﬁgl t(ﬁ]atuig g&gayrv?ftﬂolﬁi(undesufzd secondary

ns or enpera rom’ appr oxi mat

reactfyis ] for apmipslx by&bl&bbysﬁ,llﬂﬁcdﬂ'dtmnpbﬁ}ﬂmﬂﬂgismf)r érmymahaall}l ffor
can also be used in the formaof. a. sa for

example lpRuRdsy GPRAitians aalogousdaiphyyplogicel C‘Wltt’r?né 2 rﬂaﬂ%@hey are not
presépt ifhe ?H&Ero@ﬁ tg eﬂfe%‘ﬁ kiRl g e aﬁ‘t%lﬁ 1 160%5% 0 Bn kdh éﬁlg%nd out
ydr oc e c

ormo or | e salt, or t orrespon
whichpratectingrgrexarmpd snifablirio dizl readtionasiedtioredrhetrentedate dnd helamafter.

sui tabl e solvent, for exanple an ether, such as

di oxane. \Were one or nore other functional groups,

The frBtecBNHRBPRBcEH P B¥ips Wﬂl%ﬁ’ﬁ%yof 88l %?l‘éte‘éfmﬁoup@ A Frotdeling groups
a conpound of fornmuta 11 and/or are present in

thempfrlmse ancdertadtomaior thein samdyal meelsemtbed,u far prampde; tie stahdardhworks

ar, t. to, tak t .ip.th t th
su S Bk bk bR ST Py oncon
and N@@%&m 197 usyﬁtweek@n@f"Pmmﬁv@@@@m@mng gyhthaé@o Wiley,
t he synt hesi s of celo al o(}gorl ns an IV};enl cillins as
New\k@rk 1981, a0 "FacPaitidesic Valvarer3 (atlrossandddMVisisghetsr, edyhetcademic
Press I b &S Anr&qqe%gf%ﬁge Yi a.l ?tgg%/e rBf ﬁﬁgkﬁen' (Eheﬁnﬂg Houben Weyl,

precursors an o' pro I ona
4th ellitiog U8 Tuh@ 5AQ @ebt ThaHE Vierlag &ﬁ@gﬁﬁdlaﬁy ih@adD.i J@Kﬁbke and H.
such as acyl ations, WO 2004/080464 PCT/ EP2004/ 002460
Jeschejty " Aminosiuren, Peptide, Proteine”, Verlag Chemie, Weinheim, Deerfield Beach and
Basle 1982, and in Jochen Lehmann, "Chemie der Kohlenhydrate: Monosaccharide und

Derivate", Georg Thieme Verlag, Stuttgart 1974.

Protecting groups mentioned in the Examples are preferably introduced and, if required,

removed analogously to the mentioned methods.

Additional process steps

In the additional process steps, which are carried out if desired, functional groups in the
starting compounds that are not to take part in the reaction may be present in unprotected



etherifications, esterifications, oxidations,
sol volysis and the |Iike. The protecting groups for
w0 eoves@mal groups in starting material s whosePCEER1000002460
is to be avoided, especially carboxy, am no, hydroxy
and nmercapto groups, include-@3pecially those
protecting groups (conventional protecting groups)
whi ch are customarily used in the synthesis of peptide
. oLl ; P
o e S LOR 1PLDRRRAC Adjeckaby e dr W8 bt BT BteL A blups
mentigned AV Bngsr @seaess ah Allles spine ofithedretealing groups are then removed

by o GRS InckRfsThEIRbhONBhaLAAS b7 question agai nst

sire ary reactions, such as acyl ati ons,
etherifications, esterifications, oxidations,

Saltssé?lcﬁﬁ:?:EXﬁrjld:s’ cp]’gérﬁ]ula f ('tar an ﬂﬁ?ﬁ&stﬁérehg%agﬁmgtag{aﬁtifgﬁni% gtb?l?) can be

can cause t reactions to proceed sefectively,
prepared ipa enasner kol rartseviednexaimple; acid additiom saltsr of spmpooifids of for-

r et I S| . .
a4 BRagE CuiPBi; bOiainel, Y oS By (EARHE Il dcid gra suitabe
aniorf exchergensiagenly It isoale@ bgssible tampnverti salts avingayopint mblgsilss (for

j r I I i.tiaQn .
exanfie FARYITE of oo st AR & P v JREE g BTG RAfs having
one anikmateculepee sempound af iermaiadl (pr Nexitesherend (foeesample into a

il led i . i il [ ut
mondifide)*fhel Part B adficuelt tok e By, eind o ploflXtar? o
exampig toy dretindio rselichfseiamdeambigh eaeiuna bt gevated temperature, for example

ecti.an of functi qnal ups b ans _of suc
rom BGRE TGt wolsRSie AL BT wepeyPE AR EmSleplieL e pampound o
formaad (or@fan Nemddd herdoflei r renoval are descri bed, for
exanpl e, in standard works such as J. F. W MOQOm e,
"Protective G-oups in Oganic Chemstry", Plenum

SaliskRaade, cohesrttaintoahe frdle vonfpsuindd %V &ustdrharymanier, Goegenple by

"Protective oups_in ani ¢, Synthesis", W]ey, New
reatmyg G b KRl BBl ke ptel b Giatess Radrogen
carbchatdelir tigtiokiees, fodexampld\padssiuimn cafioasie, orlsoidanhyaiskiddeew

York 1981, in "Methoden der organi schen Chen-lie",

Houben Weyl, 4th edition, Volunme 15/1, CGeorg Thi ene
Sterediphmage niittutet gfar exaklpld mitoreblof lasiépdtiddinteran@nte separated into

Jescheit, . "Am nosauren, Peptide, Proteine’, .Verla i

the cRFSROBIINSCIRSS 2 BEEYT PN BEatPLiE=nBaLI Badls s2Peralige pro-
cedues. H@@&empleegmam%oiéfdamm rRiXOeds d@ame@aj@ﬁgm@a m{? thle individual

. Monosacchar,i a rivate' or i eme Ver| ag,
diast B R REH ot PO BRI GPISTELGEHDY S PR and the
like. 'E)easqpb%ioahl‘ayﬂfeeé?n‘létbd)m eithﬁrrabmwﬁbé;@fcbneihdf éﬂieﬁﬂzéﬂhg(ﬂnaterials or
. r enmpv anal ogously to.t nenti o t hods.
i SRR B (PP oeRe B PRTEReS FPRTGRETS CaP decegarated by
formagibe pé diavleiedisonfetic salty, ifertbxamblel y wi@tSoredion Witheinl ehadtiomerically
pure (%iroa&jgéd,l or} btyhc%romatographic methods, for example by chromatography, e.g.

HPLC, on chromatographic carrier materials with chiral ligands.

A compound of formula | can be converted into a corresponding N-oxide. The reaction is
carried out with a suitable oxidising agent, preferably a peroxide, for example m-chloroper-
benzoic acid, in a suitable solvent, for example a halogenated hydrocarbon, such as chloro-
form or methylene chloride, or in a lower alkanecarboxylic acid, such as acetic acid, prefer-
ably at a temperature of from 0°C to the boiling temperature of the reaction mixture, espe-

cially approximately room temperature.
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materials wth chiral |
gas, such as nitrogen or argon. Reductlve alkyla’uon of an amino group Z with a lower al-
kanealdehyde, a phenyl-lower alkanealdehyde or a hydroxy-lower alkanealdehyde, which is
hydroxy-protected if necessary, is also possible. The reductive alkylation preferably takes
place with hydrogenation in the presence of a catalyst, especially a noble metal catalyst,
such as platinum or, especially, palladium, which is preferably bonded to a support material,
such as carbon, or a heavy metal catalyst, such as Raney nickel, at normal pressure or at
pressures of from 0.1 to 10 megapascals (MPa), or with reduction by means of complex
hydrides, such as boron hydrides, especially alkali metal cyanoborohydrides, for example
sodium cyanoborohydride, in the presence of a suitable acid, preferably of a relatively weak
acid, such as a lower alkanecarboxylic acid or, especially, a sulfonic acid, such as p-toluene-

sulfonic acid; in customary solvents, for example alcohols, such as methanol or ethanol, or
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phenyldiazophenol, in the presence of a condensing agent, such as N,N'-dicyclohexyl-

carbodiimide; activated aryl esters method), cyanomethyl esters (obtainable, for example, by
treating the corresponding acid with chloroacetonitrile in the presence of a base; cyanomethyl
esters method), thioesters, especially unsubstituted or substituted, for example nitro-
substituted, phenylthio esters (obtainable, for example, by treating the corresponding acid
with unsubstituted or substituted, for example nitro-substituted, thiophenols, inter alia by
means of the anhydride or carbodiimide method; activated thiolesters method), or, especially,

amino or amido esters (obtainable, for example, by treating the corresponding acid with an N-
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acid chloride; mixed carboxylic acid anhydrides method) or with organic sulfonic acids

(obtainable, for example, by treating a salt, such as an alkali metal salt, of the corresponding
acid with a suitable organic sulfonic acid halide, such as lower alkane- or aryl-, for example
methane- or p-toluene-sulfonic acid chloride; mixed sulfonic acid anhydrides method) as well
as symmetrical anhydrides (obtainable, for example, by condensing the corresponding acid in
the presence of a carbodiimide or of 1-diethylaminopropyne; symmetrical anhydrides
method). Suitable cyclic amides are especially amides with five-membered diazacycles of

aromatic nature, such as amides with imidazoles, for example imidazole (obtainable, for
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methylaminopyridine or, preferably, N-methylmorpholine or pyridine. The condensation is
preferably carried out in an inert, aprotic, preferably anhydrous solvent or solvent mixture, for
example in a carboxylic acid amide, for example formamide or dimethylformamide, a
halogenated hydrocarbon, for example methylene chloride, carbon tetrachloride or chloro-

benzene, a ketone, for example acetone, a cyclic ether, for example tetrahydrofuran or di-
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peraeicl RO B AR RO 0 SR DRI TR eprcagan 009 by
reactR@ivtHCAThObbrdBydrideX8 dn GoidR@xid, isGclPsd dnRiRYEHha8 e, at temperatures

met hod) or with organic sulfonic acids ~(obtainable,

below gronefeamsrasyrebipr exaaple atapprexdnatels0fch bageantionlwitd 1,1-dioctyl-
e (T e A R A

hydré¥atton mik firese Fd BRhBple WitbiAnSthy Rhe BhlbAdSBREnSY) 4t @l Sted
acid chloride; mxed sulfonic acid anhydri des met hod)

tempetretuyg [for exampéﬁyﬁmat%@tc ab°@(rey Tetratesrqrobita BAEIS).€7445 6146 (1993));
with gci(c@g‘g b;?gx‘@h?#ri o@gﬁg@éﬂ%ﬁg@—%@ﬂgg %g&%%égr%n t%el &I(I)rri]de opn? inan
alcollélé ?iﬁﬁ% AR 80y ief@ﬁf@ﬁ@ﬁ@%ﬁﬂirem&mﬂssﬂwc I(ﬁeg eSg/nthetic

od). Suitable cyclic amdes are especially a

Commun.hL9(3/G) 30248 & ( EXB 90, szthpptdseismdforolaydoidain & halaperaesd

such ides with imdazoles, f e e i mdazol e
hydrkgipenhe BRI TEE. NSty Guchne s Biorie 3unhob i BB T gempe-

® . ' . ; o : - .

SR |0 1 LA S BRSO wits oo
borohyyride ol dioxdney witk dopine iBtetrallydrefuban; py hgdiokenation in the presence of

(obtai nable, fgor exanple, via the acid )
Pd/C in an alcohol at a preferred temperature of from 0 to 35°C and in the presence of

ammonium formate (see Tetrahedron Lett. 25(32), 3415-3418 (1989)); with titanium tetra-

chloride/lithium aluminium hydride or titanium tetrachloride/magnesium in an ether, such as
tetrahydrofuran (see Bull. Chem. Soc. Belg. 97(1), 51-53 (1988)); or with ferric ammonium
chloride/water at elevated temperature, preferably under reflux (Synth. Commun. 22, 3189-
3195 (1992)).



hydrazi de by treatnent with acetyl acetone; pyrazolide

nmet hod). As nentioned, derivatives of carboxylic
wa@eiodsso ch are used as acyl ati ng agents can BCEBP1964/002460

formed in situ. For exanple, N N -disubstituted

am di no esters can be forned-28-situ by reacting the

m xture of the starting material of fornmula | and the

acid used as acylating agent in the presence of a

i QRS Yyt C U e SR Ty 01 e

cals ate raedb@fnemlrtbnﬁmmuka)ll theNcylatidighloan be demmedehy hydrolysis, yielding the
Furt her nore, 00 do, e rs, of t e. aci use

corresEOdLEH G d GO RSP GRS b iR Awerky lene. The

hydré198is & fefel by BREiEd bt un@br SdfomY &ﬁ CroREYd

Y r gacs:t |I%g aﬂ% xture of unt hre corr eggon |l?1dgg %l % rﬁé}lgqntﬂ%resence

of acglsaw baseg, sweh es H&ll or NaOH; heaqueesesvheionfor ama suitable solvent or solvent
N, N -di substituted carbodiimde, for exanple N, N -

mixtyfecy el ohexyl carbodi i mi de, and of an N-hydroxyanine or
N-hydroxyam de, for exanple N hydroxysuccinim de,

optionally in the presence of a suitable base, for
Fromex egrppaing-of &nmlﬂmywhmmd@w saylaxey-subssitetod &nwer adtyil vas also possible

to pr%&)%% zft\)lgorﬁﬁgl{n (@ ?g LW@?{PM ﬁ;&% %&é\ieng @W rg%ctlon in that case is

prefeQbdeatied %ﬁbrﬂica&ﬁlyﬁb Ry d¥ogdiatib® HyArdpRh iy thre padseRéd P a suitable
hexaf | uor ophosphat e,

catalyst) ip axugioRipay snlyens 9bsqlveny miglrg.- N, N, N , N -t et r amet hyl u
ro- niumtetrafluoroborate (in the absence or presence
of 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene- (1,5,5)) or
Geneﬁl(pﬁ()o@ssjd:dmyldfoﬂs4 ox0-1, 2, 3-benztriazolin-3-yl)-N, N N,
N -tetramet hyl yronjum te- trafluoroborate. Final Iy
All g RERGSRD FI6 EnonRiH dhe Breseriiox Gan Ba CBmley iopEUnsr adéctign condi-

tions R RO RAEEN pbr 55 bfeﬂer’éMlyl’tﬁ&@tmé}ﬁloﬂé‘d Qﬂ)éﬁﬂc@ﬂkpfi‘ﬂrpﬂ‘w@réb%ence or,
such as hexaneth {Jhorl c acid

customqugmru@e presence, af ?gl\@géqﬁréjllgentg Rrglerahly tbogg which are inert towards

the re’é@ﬂéﬁféﬁls@@ and dfdseerds theldieNRsHE Egéérfée%?k)%séﬁﬁé/éﬂ da@aﬁysts con-
salt, such as a tetrafl uorobora for example

donsi 0B CEOPHIAIS0R GGG, o] S 4P SXCRRIGeEH SHE a5 calion exchan-

gers, Q@’f exéﬁiplléi/ﬂ 1 H:"@ﬁ@”@éﬂéﬁbﬁﬁ%ﬁﬂh@ hb®ire 6 tHe FdcAbh H8d/oPefAhe reac-
benzot ri azo

tants gf reéiea@cﬁéﬂpﬂw'%ei%?%ﬁé%fﬁﬁ%fﬁtt{ﬁ%fﬂ@e@m%m.adlemperature range of
from Q%ﬁﬁﬁﬁ%@ly’ '1'00°(§ Reair&a996R, Moce ﬁ@?ﬁﬁliﬁ&?ﬂ%ﬁggﬁ)@ﬁ%lw 180°C to

ditive, such as N hydroxybenztriaz
apprwaiabrd@ﬂ& tfalsexar@leatfm -8(pioe6@iCalat Koo teaperaturg, at from -20 to

40°C %?]ﬁpliﬂg bom:] tﬁe %Ol&cgljlt Js%ﬁ@d% }étﬂ)c%ﬁ%% %,r’gs s orain closed

vessdl rwlﬁrbyabampnete uadeld wessurdetnefor dry an inertlatraesphiecs, fenexapipi under

4-dj - et Iam ridine or, preferably,
an arﬂ?%ﬁ'ﬂ{ﬁ?ﬁ;{ Wgﬁiﬂheogor pyridine. The condensation is

preferably carried out in an inert, aprotic,
In all g{?ﬁ era Iﬁﬁalanhidr Qus s Ivent or, sol.vent , m xt ur

G Bt B PSR Mo i B o g Gt forming
groupgscraprasent. Saltslcaredlby bé prezant diging she reaction of such compounds,

provided that the reaction is not impaired thereby.

At all stages of the reaction, isomeric mixtures that form can be separated into the individual
isomers, for example diastereoisomers or enantiomers, or into any desired mixtures of

isomers, for example racemates or diastereoisomeric mixtures, for example analogously to



hal ogenat ed hydrocar bon, for exanple nethyl ene

chl oride, carbon tetrachl oride or chloro- benzene, a
wxedoangn46d or exanpl e acetone, a cyclic ether, POIEP2004/002460

exanpl e tetrahydrofuran or di WO 2004/ 080464

PCT/ EP2004/ 002460 -27 oxane;28n ester, for exanple

ethyl acetate, or a nitrile, for exanple acetonitrile,

or in a mxture thereof, where appropriate at reduced

the rﬁéth&liseé(ef"é‘blﬁged G " AddHidhal ;Fr%es%’%’i’éﬂ?"e in a tenperature

range o rom approxi mately -40Cto approxi mately
+100C, preferably from approximately -10Cto

In cégllﬁm%iagf%reéﬁém"ﬁ@ﬁtr%/\’e%eeof%bﬁlfgg@t%w i&%é}é@éiﬁle‘% %cl‘ﬁ?fe?/stereo—

so at approxi nmate om ~+ + especl a
seleciive reagienssuthat fofexampla, itds easiggdcobigindndividealdsomers.
appropriate, under an inert gas atnosphere, for
exanpl e a nitrogen or argon atnosphere. Aqueous, for
The exlvents Bomivdutiothose thabaneaitable éorqa pasticudaraeaction can baselected in-

oo § e, Gor BAECUR 6 AL R oy Sl Bl iy

acetatedetberd, sushaas aliphatis efherafor &xamp diefiiyethby or eyhlic ethers, for ex-

ampl‘@'t&lpaﬂ{lﬁ?;o%ré ol uﬁ)eérgﬁb{icy ﬁﬁggrﬂ’cgr%ngﬁého%b n%n@é%eﬁe,béﬁcohols,
reactron w P’hqmagnesn - um amonium sul'fate inh a

suchvast regthamal,otbanakiok 1 -wore2-propaim! znitrilest $tmhals/acetomitrilealbalogenated hy-

droc%gg?é?é@%{ %? m&rﬁﬁﬁtc‘ﬁg@@ﬁ; éﬂ]ddr%é@fgg,los?gﬁ [a% %@%ﬁ/l%{@g%lde bases,
suchrasa“w_ﬁérocycw: nﬁtrogém_basmsr fohgxample pyrndiee) cadictylanaditds, ssehcds lower
alkal?ezzﬁ%?gg{c%!g{sf) gr%géerﬂglﬁ&%étiéa?eé@g:%ﬁ}é))%{/lﬁ;:a{cécr?eﬁr&%ié%% Qich as lower
alkandiaadid emhydrites, Iorléxadiptecacetic adhytiridej qyglic, dneariombranched hydrocar-

" . : : . .
o UR EE AT o L RO AP BRPAA B8 s e
ple agatars/svhdings, emtess indivatetbothenctiseriv she descapiiradfdioe processes. Such
ae) .
coneh 5 b EARTRAHL R, 3 AR5y arggpy o ar
tionirgpdi um bor ohydri de on Anberlyte | RA-400 i on exchanger
in the chloride formin an alcohol, such as

nmet hanol /water, at preferred tenperatures of fromO to
The invDtiEs edai®y mdodd ittrose@onmrant thel rpbéB)in vl BddmpdddDb}ginable as

on B0 B35} YRAE AL G0 S Sliprasops v comeo
out, atith@picdeiaistintamapied at ar_pyrﬁém ped staglinganatecbdllis &smetl uhdanhe
oo s NE 45 AT 3 2040 7 oo o
tainablerbyriee procest acoydingfothamyveltjonty drodgeedtnden thenprobess conditions
anc RN B e B 5E0 3y Yonf S AL g wic
lead to the compounds described above as being preferred, especially as being especially

preferred, more especially preferred and/or very especially preferred.

The preparation of compounds of formula | (or N-oxides thereof) is preferably carried out
analogously to the processes and process steps mentioned in the Examples.

The compounds of formula | (or N-oxides thereof), including their salts, can also be obtained
in the form of hydrates, or their crystals can include, for example, the solvent used for
crystallisation (presence in the form of solvates).



amoni um formate (see Tetrahedron Lett. 25(32),
3415-3418 (1989)); with titaniumtetra-

w@bhdoanosdes | it hi um al umi ni um hydride or titani UPCT/EP2004/002460
tetrachl ori de/ magnesiumin an ether, such as
tetrahydrofuran (see Bull. Ch8fh Soc. Belg. 97(1),
51-53 (1988)); or with ferric anmoni um chl oride/ water
at el evat ed terrperature preferably under refl ux

Synt.h. , Conmun. 95 (1992)). WO 2004/ 080464
thé%%?fﬁZ%ﬁE?u ﬂwt And el npound of fornula I

The M&@érﬁ iy eftibrbreftdd A30/toPhbshddeuticd chapeyitidiskytliclaosmprite a
other radi- cals are as defined for formula |, the

coma@wd of et I onan Peoxideiheepihis asline Bieyiient agd @mbwsed especially
f;
in th% tr%’f}%%(e;i}{ étﬁt%@ ?ﬁ?&s?%gﬁﬁ%@v\%g%g hi%ﬂe% %%Tﬁ]%ém% CgfglieﬂceCis 'g§ven to

compésificis a3 enteall fichchs andal,budedl, rectal aregpyciaimairsly axitsparémeml such
exanpl e in the presence of aC|ds or . bases, @

as infjeyengps, NBCIIUSCHa% o BB GRS AdgHNISFati9R tg Wbl A animals,

o P 1RO R PR e .

prefértbliystogéther witss phdrmacduwicpll epmeptable camien i dwfse bHactive angredlent
wherein Gis_ |ower alkylene. The.reactio

| t hat.
depeadsen the dlﬁ?ﬁ@ft@ b5 lSqe?teé apd P’é CORECIEH: 1 285 MALgNL aed mda“dual
conddH, ?ﬂﬁ'ﬂ)@ﬁél %Haﬂ@é%ﬁ&ﬁf‘ddt&‘aﬂd‘&a b SRRRGE ahifsiitiohabl e
catalyst) 1n a customary sol vent or solvent mxture.
Gener al process conditions Al the process steps
The pngfgéthé)rgq%ijaé@ qo pﬁéﬁia%%}ct@ c):(otélitpgoas lr?ggvﬁ(%g{é% %rggm% duol}(ijreeglting the
hquﬁ 6f Sfimbi Wod&ﬁﬁ%y%ﬂ&dl%des‘ﬁ@ﬁﬁlﬂ}f itkedhpenticdlly, td@process for their
absence or, "~ “customaril’y, in the presence of sol vent s
preparatici (Qspm@l.y ip thesf formloif yompwteonmfptthe &catmient pt nmm) @gdtoa

sol vent s efor
meﬂ?ﬂ@é 5 BF‘E V&ﬁggﬁgmi §{S %tegpec&agll){eturgg% egas%sg anO{e especially
ﬂum@ﬁwﬂﬁMkﬁbeﬁjng agents, for exanple i on exchangers
such as cation exchan- gers, for exanple in the H+
form dependi ng on the nature of the reaction and/or

The ?rfv t10n EeFa‘rfle% als;oqg Eaf'ocggse eaﬂﬂ (Ec?ﬁl’e 1f§9 BPPA ﬁunﬁé ik f%tﬂ%g%a I (or an N-

ure Fan
oxidé ﬂﬁflf@o@p 113160, ﬁﬁba{aﬁon dﬂ[ﬁlﬁﬂh@ceﬂnml @bm@ailﬁblys c]:ﬁhq{ﬁsmg compounds of
preferably from approximately -80C to _approxinately
rmBOEor Ay @ﬂ%ﬁp@oﬁtaw%‘fﬁ cmponent (g ingred lsefbn
tenperature at from-20 to 40C or at the boiling
poi nt of the solvent used, under atnospheric pressure
Pref@tnderis giveh asggharmaceutical composition which is suitable for administration to a

warm-blooded animal, especially a human being or a commercially useful mammal, which is
suffering from a disease characterized by an aberrant MAP kinsase signaling pathway
especially, a tumour disease, most particularly melanoma, comprising a compound of formula
I (or an N-oxide thereof), or a pharmaceutically acceptable salt thereof where salt-forming
groups are present, in an amount that is effective in inhibiting RAF kinase, particularly a

mutant RAF kinase, together with at least one pharmaceutically acceptable carrier.

Preference is given also to a pharmaceutical composition for the prophylactic or, especially,
therapeutic treatment of tumour diseases and other proliferative diseases in a warm-blooded

animal, especially a human being or a commercially useful mammal, which requires such



vessel , where appropriate under pressure, and/or in an

i nert atnosphere, for exanple under an argon or
wopRaonogEmM at nosphere. In all starting materi al BCERP2004/002460

i nt ernmedi ate conpounds, salts can be present where

salt-formng groups are pres8ht. Salts can al so be

present during the reaction of such conpounds,

provi ded that the reaction is not inpaired thereby. At

ol SRBSR Sy F 9851758 06 compount o

formblar] (exanNl exidt théteof)per SpiuBmhaccaticaAiertcbaBIE Salt Perdofl a8 active
. eﬁny desired m xtures of isomers, for exagﬁl e ) )
ingredigng feaneameyt ghah i etfegbyespyaphylecticpily of, especially, thgmanpiitisally against

to WO 2004/ 080464 PCT/ EP2004/ 002460 -29
then?eﬁlgbﬁg?ﬁgég)éesdescri bed under "Additional process
steps”. In certain cases, for exanple in the case of
hydrogenations, it is. pqgssible to achieve stereo-

S d .
Phargip U A FOTPOR PR ST ISE SO PreFmaleinpVeto anprexmatghy &t % active

‘ S TEe C . oh
ingrelRog 2Bl A Mt in GEAPROS foll BTGk R O
apprivemsielye2( Uctoiapproximately 9084 aetkanpiediengaad dowagt dorms that are not in
. -sych as | ower alkyl |ower alkanoates, for exanple .

singlg g PElebeomaridron sRATOR Ay SVatq eprepHEREly 20 %

. . i t I # e
T P R e R expIE e T o s ol
supperitohiensr dapsiden Other dosdgadoims at,fohetample, sutineats, creams, pastes,

nmet hanol ,. ethanpl or 1- qr 2-propanagl, nitrites, such .
foum kB PR d TR PR E SR RYS. i B re Safishieh Gomprising
from ABbAYIneAtEly D508 tolPprddGnsteBM. 018 Df i iehivafgredient.

di et hyl f ormam de, bases, ~ such as heterocyclic

ni trogen bases, for exanple pyridine, carboxylic

' . | k b i ids, f
The {33k A%eud T SoRBod SV o L BISF Y RS AT de e Fagpgrfnovn
per s Sot ©0RTple BY IR of copvdhtiond] ¥slkinge sranfiafing xRt fodsE (dikolving
anhydride, cyclic, linear or branched hydrocar- bons,

or lyephelsingsprecessefhexane, hexane or i sopentane, or niXxtures
of those solvents, for exam ple aqueous sol utions,
unl ess indicated otherwise in the description of the
Solutpme of §eastivSingtedicano hregmnéfermbkt uwsed sin @dditiah alokaspeasiang &
. working up, for exanple by chromatography or parti-, .
dispefsiysi Wg?m ISPYOREATUEPS SeIusPRS diPersians of Rspensigiispwhish, in the

o R AL RO SO ot B e
togetlzardvithheecare em foriemgmpleepmmnitok carabe pregared prior to use. The pharma-
ceutical compositions may be sterilised and/or comprise excipients, for example preserva-
tives, stabilisers, wetting agents and/or emulsifiers, solubilisers, salts for regulating the
osmotic pressure and/or buffers, and are prepared in a manner known per se, for example by
means of conventional dissolving or lyophilising processes. The mentioned solutions or
suspensions may comprise viscosity-increasing substances, such as sodium carboxymethyl-
cellulose, carboxymethylcellulose, dextran, polyvinylpyrrolidone or gelatin, or solubilisers,
for example Tween 80 [polyoxyethylene(20)sorbitan monooleate; trade mark of ICI

Americas, Inc, USA].



out, or the process is interrupted at any stage, or a
starting material is fornmed under the reaction
W@ orvdiogidons or is used in the form of a reactiREI/EP2004/002460

derivative or salt, or a conpound ob- tainable by the

process according to the invelRi-on i s produced under

the process conditions and is processed further in

situ. There are preferably used those starting

er | -al [ G . e [ bed above .

SusgR 8 oF e o BRI B TR SRR SRR By SR Smthetc
oils prsedfneary él, injectich mepeses.dleye mag be meatiomsdds Quch/ €dp¥cially liquid fatty
.,especi al Ly referred. The preparation of conmpounds of
acid giprs, hte CE"E‘P“R‘? ‘Wﬁ%l add cpapery ajangrihamed 43ty acid haviegfrom 8 to
22, QI BIRAR IR LY o R A I ARG T e S B, myrisi
acid,(pentaNeqytic desl, paisiteoddid, margiritdacidy stehr¢ ncid pdrhchidic avidaba@nic acid

be obtained in the formof hydrates, _aor. thejr . o
or cozegRAnding e B ases; ?qrﬁﬁa@kgﬁgqlé?miwéalém a5ish erugisegid, brassidic

i G XM S5 0 SRR Rl Slaog viemin e
carotthaomnBSelidrchiity¢myamixyiohrae. Tivtdlahs] editpdigatoffthese fatty acid
esent invention relates also to pharnmaceutica
csterf g?ﬁp%@?%%% ol FarRoR BiRpIsiasd 1%2 MEBINSS Pely-BYdrice f9nexample mono-,
. . |
- of AR BT PR bt L BRI By el or
their nsomteirs hetiespecislheglyealiand ighg erobieaimllesprfditey arid estérs which may be

e BSOS 008 S5l el et
2375 gsrg]yqﬁéth'yrehégy@é}%oléa{étﬁm&h’fo%é, Féﬁéy*i%}ﬁﬂ%?;igat4 cs"

nistration to warm bl ooded ani ma especl a
(unsmﬂ ppbigin@gliseﬁ@ymmpliepare@ by elenjwlysieof figricat kéme oil and
com SEMEOART o 5 B SRS, s
(satuddd piydInarliee SNteridds pRPFEIDY AlddBolES RRTEM and gomposed of

treated and on the species, its age, weight an
glycaridas sndpdyethyeneigly¢ad estef; (tiefageda Frasae) RMighyob SRt a

. . f. i.ni stratipn. . The | nyentj.o "
(rig PR O Ml AN b BB LTinbliets b hrmm Hotr AG.
Gernfanii biogpediallyr eatiablt dikesuchUFBidkesndiBImAROYI, olive oil, castor
.. prophylactically or, especially, therapeutically, to a
oil, sesapiecils sqybean piband, myre pesiel prerpesisseeidl |y in the form
of conpositions for the treatnment of tunours) and to a
nmet hod of treating the above-nenti oned di seases,
The reemeationl dfyhd injmtion ddRpasibss istirdesen cadtbniarythager under sterile

nmenti oned, above. . . .
conditions, as are also tge introduction thereof, for example, into ampoules or vials and the

sealing of the containers.

Pharmaceutical compositions for oral administration can be obtained, for example, by
combining the active ingredient with one or more solid carriers, granulating a resulting
mixture, where appropriate, and processing the mixture or granules, if desired, where appro-

priate by addition of additional excipients, to tablets or dragée cores.

Suitable carriers are especially fillers, such as sugars, for example lactose, saccharose,

mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for example tricalcium



The invention relates also to processes, and to the
use of conpounds of forrmula | (or an N oxide

wo benosfsp4 for the preparation of pharnmaceuti CBECT/EP2004/002460
conposi tions conprising conmpounds of forrmula I (or an
N- oxi de thereof) as active cogponent (active
ingredient). Preference is given to a pharnaceuti cal
composi tion which is suitable for admnistration to a

oSt TS FaF s R SR A g .

wheaqlﬁ’c%atﬁ‘%o eﬁ‘nbtﬁ elﬁ’&lo&nhﬁﬁ‘@ﬂjﬁ% 1MBRyIdelIERSE sodium
signal i specially, a turour di sease. nmost
carb@@zrrtdﬂqddzalullqse and/amm@vmyﬂpmolu@nngaml/qrmﬁdwwd, disintegrators, such as

I

e s S A SO B b PlsTnbgebrimtpyroidons

algm?@:%cﬁd bPs BN @eredf, QuhSasab&iui AR, Ad&t@ﬂal@mrr&nd drakspesially

ective in inhibiting RAF ki nase articularly a

flowrnhditiondRaAmKlubdsats, fagsample siicihacid, taléamar@r?éld dr salts thercof,
phar maceuti call t abl

st SR SRR At P Sl BL DR P BF s thoror
prophylactic or, especially, therapeutic treatment of
tunmour di seases and other proliferative diseases in a

Draga conech bmblfeprovninﬂ wath, sussalpe CpHP3llyEnaiieare A B EH (hge bgng used

oSSR gl Bl 95 i

doneEpOISEthelehy gWRbLdhd/ot tisdhide diox@de, botvasitg bolatmhssa aama,ble organic
conpri Sing a novel conpound of formula I

O
Solvestont SFanRBYEBIY or 69T THE prRRFHHEE af FRIENY SPatipes selifipes of suitable

cellu;]:'%se gf%pgga{tlﬁ)\ggé SB?% %%%nggc%llufopgéﬁﬁél%tggg dt a?r[flgl’é’ﬁﬂktﬁ}h@etllulose

phthilARY EpRuEngSbd plgmeds finy behlidedtenhd mhlets atidsegts esatings, for example
Phar maceuti cal conpositi

Q ris
for iggpBR GRS oF OB HGp AU CBP B acreBEredisnt.
i ngredient, dosage fornms that are in single dose form
preferably conprising from approximtely 20 %to
Pharappeuticahadngpositds %ramlladmlmstga’n@maemalso bard gdb@ag@psrulﬂs rgd soft

seal%]?ﬁailtﬁ éqequlg;spw%l %ﬂ%?p flaesxt}]:;}%crﬂ;r,psf ele cgr&f r%Forf)lto]z a“he hard
gelaith c%fﬂe‘s’ ﬁla:y'&ﬁﬁﬁi 8o Ecm}érihgre&éﬁﬁnfﬂ@e’ deEinf @ranuifds, for example in
exa agees, | ets, anpoules, vials

admtyp owth Dlilérgsuds ascca)pts Sj.lil@b bigdg¢ra pndd @rsgg@m;sm ap falc of Fagnesium

seoSICTR) S TS, 5 RS L Wk 5 B

diss@QYEd GRRSPRAISI GPMabIE 1iaid dxtipients) Piidhds Tatyedils, ﬁaﬁffngoﬂl or liquid

approxinately 1.0 g of the active ingredient
polypmaten'ﬁa@é{smlsm |fattyomb@ﬁt€tr$ eheshyleng glycelios pEpy! qnﬁ\ggm dtlikewise

being posspbl (ﬁfj stablllsers%%%‘zerg&%ﬁ\@or example of the polyoxyethylenesorbitan
fatty acid ester type.

Suitable rectally administrable pharmaceutical compositions are, for example, suppositories
that consist of a combination of the active ingredient with a suppository base. Suitable
suppository bases are, for example, natural or synthetic triglycerides, paraffin hydrocarbons,

polyethylene glycols or higher alkanols.



per se, for exanple by neans of conventional m xing,
granul ating, confectioning, dissolving or

WO g@plosd4ssi ng processes. Sol utions of the acti REI/EP2004/002460
i ngredient are preferably used, in addition also
suspensi ons or . di spersions, -88pecially isotonic
aqueous sol utions, dispersions or suspensions, which,
in the case of, for exanple, |yophilised conpositions

j Al : ' . SLak I r ether ..
For i P AR Blsfol OF yRR Ak SRS EARERND Ao Risan BBE Blpcrive
ingr@tiémin tvatenselublEifernp far emampteintthe fdrmosfiipostet-sshiisle BEl, obqueous
.. Sterilised and/or conprise excipients, for exanple )
1y e<§l,og§gsr[\¢;gs_101@q RICOMYYISE VISPRWY JNCIGRIRY %\@Stég%fﬁt for grample sodium
carb&EhGthy1tATuoseS VbRl ! ?&/@f ge flahd, if B8sire§ WAHidend Tzli;g fictive ingre-
oshot I'C pressure andlor ba ers, and are prepared in a
dientyepti@rallly nogethep evithsexcipiants, exmaipd be tmythe fimansf Olffyophilisate and can be
conventi gnal .di ssol ving aqr | yophilisjng processes. The
madgie p SHEHORBYCH P PRENETA! adipHFEIOB Y thagddibempl witable solvents.
vi scosity-increasing substances, such as sodi um
car boxynet hyl - cel | ul ose, carboxynet hyl cel | ul ose,
Solutiens usad, fopexaynyile fbpparemséra bainenstratm enialso erused as infusion
1 sol ubilisers, for exanple Tween 80
SOMHNBI yoxyet hyl ene(20) sor bi t an nonool eate; trade mark of
ICl  Anericas, Inc, USA]. WO 2004/ 080464
PCT/ EP2004/ 002460 -32 Suspensions in oil conprise as
Preforred noederyativespradior example aghioxidngs, ssgnasrestorbicoacid, or microbicides,
Suchserrlr)i.c-gcxsggrh%ti C. oid s customary for injection purposes.
There y B2 %ned as such especially liquid fatty
acid esters, which conprise as the acid conmponent a
| ong-chaj ned fatty acid having from8 to 22,
The wypattangelaies feﬁmai% te 8 proxesscuearthed Ewdreating orscefitht pathological
L ' Cl i ' ' d St id .
cond T Y 8o ack AL APV ErBBh PR oy, cpeciay
dise8t a3porsi@ab dnhibitias bf RIAF ldgdsd, espedigiii £c@tdsfonditig tumour disease.

correspondi ng unsaturated acids, for exanple oleic )
The gomppunds of farauladi(er andNwside therpef) cat besadraimisterad peppbylactically or

I v
amoht Tratlis-dffectivdagayst thehyahtionyd dibesesse to dvarmaibdatdel animal, for

t_ of those fat acid esters has. a maxi mum of .
exang)?fggﬁ%g?p bpgdeHPHng suc y‘uf%tﬁrgz_nt,(gpe %PEP“(‘?;& peiag uggstespecially in the

form S PRI CHRRAT IsitioRs. Th e AY¥AEF £ood) GOBRY i
Ormexgrrpl ecmet ha%oé?r,%ﬂeltohanol ,e pr opano?c‘,FSJ bu?anczafla&)glﬁommately 70kg,a
dailyplest efifsdm@pprokimatelyilsbgty appraximatedp® gj prefeyatdy ool appnakimately
lycerol . les of fatty acid esters.which may b
0.5 el fbioRainel & phE panaid oo R Ll BiqrUs Baperes
nmyristate, isopropyl palmtate, "Labrafil M
The preferred dosage, composition and preparation of pharmaceutical formulations

(medicaments) to be used in each particular case are described above.

Starting materials

The starting materials used and the reaction conditions chosen are preferably such that the

compounds mentioned as being preferred are obtained.

The starting materials of formulae Il and Illl are known, can be prepared by processes known



2375" (pol yoxyet hyl enegl ycerol trioleate from

Gattefosse, Paris), "Labrafil M 1944 CS" (unsaturated
w@oiogmsosenl i sed gl ycerides prepared by al cohol BEST/BPN4/002460

apricot kernel oil and conposed of glycerides and

pol yet hyl ene gl ycol ester; GaBgefosse, France),

"Labrasol" (saturated pol yglycolised glycerides

prepared by al cohol ysis of TCM and conposed of

| yceride nd I hyl ene. g t.er.

per 4% Y By a bR B B38cttal iy B 1B oty Bl BRciBsses
analsgdusrtatrede hadritipgnextindise Bearnplgs.a chain | ength of from C8

to Cl12 fromH Ils AG Gernmany), but especially

vegetabl e oils, such as cottonseed oil, alnond oil,
In the ptepBrafibh of 6@%nG mat&idls, ah Hd¥RoRI] lgroupS YREBE tRitlar@hét to take part

nor é especially, gr ouno’lnu_t oil. The preparation of the
in the ngagtion way be irplretected fern,sf pepessany Peaferr¢dpretestingraropps, their
) ner er sterdle. copditipns S .are.
e G CharrePiogp s e AP OAREProcBt T 7 s BBl tstead of
the stir@h@maRealkRAd iftealddesah qhébgion aPisailddgiossible to react salts thereof

Pharmaceuti cal conpositions for oral administration .
wherssaltifernybg grovpsiarefpseserbangihereagijon ingupitionigalseposihle yeng a

Hngredi en i th , r I: k. ot
s B3R PO bR BB L8R ity o
inter/led tPineuds HHeitGaltd) evhttxéxpedicor andrpassibles, if desired,

where appro priate by addition of additional

excipients, to tablets or dragee cores. Suitable
CompBlfds i Forufa AIARELA th¥ EH IR o SYC tk;ﬁ%lxﬁiigézgas, «chi{a 8F -NR- and

xample Pa¢ 0se, sacchar 0sé, ' marnnitol or sorbrtol,

the otiedr lsyhbsle afe iafiaéd fon Soramdd beandel prépared) forsphmples by farcting a

exanpl e trical ci um WO 2004/ 080464 PCT/ EP2004/ 002460
compeymd or cal ci um hydrogen phosphate, al so

bi nders, such as starches, for exanple corn, wheat,

rice or pot ? o starch, nethylcellul ose,

hydr oxypr o methyl cel | ul ose, sodi um

car boxy gse and/or polyvinylpyrrolid ,

and/ or, ifkde >, disintegrators, such as th

above-nenti gned starches, also carboxynethyl starch,

crossl i nked tpol yvi nyl pyrrolidone, alginic acid or a

salt thereof, such as sodium al gi nate. Additi onal

P [

whe L P RR G PRRARE Buf, e U CRAG REbRNRInd m and 2 and
the bandglindicatd by svaviydineodre as defitedfer aegmpaindrof dornuda E{aspecially

m =Dk o not ipparg BB Pe B o PR R TL SRl B s bromo

is avRitH108Ghin¥rcRilly Sfdnt SPECSIE BQJ@SPE@SH\%&}RWHRQH@QQSH}, With @compound
alia concentrated sugar solutions ich may contain

of foyurdad¥ abi c, talc, polyvinylpyrroli-

A=B

/
I\ (%kG‘” W)

D-E Q)

wherein G is -CH,-O-, -CH,-S- or -CH,-NH-, or is oxa, thia or—NR-,and A, B, D, E, T, Q
and r are as defined for compounds of formula I, preferably under conditions analogous to
those mentioned under process a) for the reaction of a compound of formula II with a

compound of formula III, or with palladium complex catalysis with Pd’, for example with



done, polyethylene glycol and/or titanium dioxide, or
coating solutions in suitable organic solvents or

W@ o00wesi464 xt ures or, for the preparati on of ePCEEPI04/002460
coatings, solutions of suitable cellulose
preparations, such as acetyl egbl-ul ose phthal ate or
hydr oxypr opyl net hyl cel | ul ose phthal ate. Col ouri ngs or
pi gnents nay be added to the tablets or dragee

e S 5 B o g 0 BB St
palla‘ﬂhﬁﬁ(@? ﬁleﬁ@d wﬁl@BM&iﬂg'lﬂd’(ﬁhcfsﬁhmﬁ?f(beeaﬂﬂ"eﬂhrﬁ pleat. iR, Chem. 61,

are ard gel atin capsul es,a sea

724%&%5%1&18%6)& entie tkmge&rab@ewsth |P|d mwthe aresenestof en gkkrah maialh

caro e e e A Pl PR S o PR} tfiberatoe,

pref@fitiipuhés reflor. ToXANP HRniobtaiRdH dé)hkﬁ'o@m\l\fof forfula 1g¥ s, such
as corn starch, binders and/or glidants, such as talc

or magnesium stearate, and optionally stabilisers. In
soft capsules thgyaetive ingredient is preferably
di ssol ved or suspend®&d in suitable liquid excipients,
such as faity oi Ns s op oil or liquid %)
polyethyléne | ygo atty acid esters of etgylene
gl ycol orl g%gﬂéne grycol, it |likew se being
possi bl e hp_gd (§1ablllsers and detergents, for
exanpl e of the pol yoxyethyl enesorbitan fatty acid
Ui .t a m ni s
Wher% nalg rzrigé &t défg? B%Ib(ﬁ‘b%cgf% ol??'sngyanefso?néeéglg‘plﬁ e T, Qandrare as
defin®d BRS¢ dn@iduad of FdiatulLhasd wherefn @ i€ THY-0ALTPR-Pior t(Uﬁz-NH- or is
active ingredient with a suppository base. Suitable
oxa, fupposNRory bases are, for exanple, natural or
synthetic triglycerides, paraffin hydrocarbons,
pol yet hyl ene gl ycol s or higher al kanols. WO
The @RfbpERIOANOTHERE 0huLOR 460be prdparkd thepef@N b fidttoduction of a

nistratio her e re sui tabl e, especially, aqueoqus
nucl%ogw'gﬂ %wg Lops E?f Iﬁétfpx/ rmpladf, &ging dtcorssRadme skl aphydride, for ex-

amplb ?[183&) cﬁ%ﬁﬁpg €1) R el i HaRtIoR oﬁ‘@‘—%r G HBkRnBRbEent menti-
ue I'njectl on suspensions t nprise
onedbebsofor the convemami afg cempstahefdformiila XIE xamorp Icempmmmrﬁfonnula 1L
car boxynet hyl cel | ul ose, sorbitol and/or dextran and,
if desired, stabilisers. The active ingre- dient,
The lehg iakdnald &%ﬁﬂﬁae w bl 664 RAGAL, %o 6&Prep hreg b?gndc@sses known
ormof a |yophilisate and can e In
per seoiratd dnrilpble scommergalhent er al  admi ni st r at ion by the
addi tion of suitable solvents. Solutions used, for
exanpl e, for parenteral adm nistration can also be

A cothPBEhdSF forthwla TPRhersR G'id BBBylene and the other symbols are as defined for a

compound of formula I can be prepared, for example, by reacting a lactone of formula VI

wherein Z and m are as defined for a compound of formula I, with an alkali metal cyanide,

especially potassium cyanide, at elevated temperature, for example at from 100°C to 200°C

(see Org. Synthesis, Coll. Vol. 3, 174), yielding a cyanomethylbenzoic acid of formula VII



Preferred preservatives are, for exanple,
anti oxi dants, such as ascorbic acid, or mcrobicides,
W@ a@h/08@sbi ¢ aci d or benzoic acid. The i nvent i PCI/EP2004/002460
rel ates especially to a process or a nmethod for
treating one of the pathol ogigal conditions that is
characterized by an aberrant MAP ki nase signaling
pat hway, especially a disease responsive to
i nhibition of RAF ki nase, especially a correspondi ng
tumour di sease. @The conpounds of formula | (or an
N- oxi de t her eof apPe_adm ni st ered prophylacticaII%J
or therapeuti such,or in the form of m
phar maceut i caNCs ( , preferably in an anount
that is effective against the nentioned di seases, to a
r e .
wherl % ProRaiGHe AR forYorm B /TR BBl orBhfihe YT isthen con-

verteé&imecthalomer allkyI ¢veer, foo examyle phadding e vhitabdd dl—lower alkylformamide
npositions. In the case of a body wei

dl-loyﬁbr‘t]gyliagﬁgy]e ﬁlysh-,ag dgﬁethglforagpp@e @pggeglygﬁce‘fy? 69nthe compound of formula
r y
VII @B@ﬁ%@g@g&ﬁaﬁ% %&a%ﬁ%@gﬁ@lgtlg%g%fr(%lfi &ntg%lQF d&gxﬁ%&é@kﬂe and
stirrifi@® fﬁéQﬂlﬁdlr@ fo dqu;lae el&eﬂehctidﬁypﬂéfdrﬂﬂy a&eﬂxgaﬂamrsd @ﬁ‘te@ha 0kb&0°C, for
preferred dosage, conpositi on and pr e:)ar ation
exalrml\ea@trme@eﬁm%tally TPOIRARINBRTAYFRS The pelarspanding quqrellwé egjeterf formula
\angﬁ particul ar case are descri bed above. Starting
errals The starting materials used and the reaction

condi tions chosen are pyeferably such that the

conmpounds nenti oned as ¢e|no preferred are obtained.

The starting materjgl I'l and 1111 are (VI

known, can be prepar Jess known WO

2004/ 080464 PCT/ EP2 C -35 per se, or are

avai |l abl e connercially, in particular, they can be
wherpineiriebwey a}klyb cegzspdly netbyl pguithe vibet adkelsmensd defeed ifor formu-

t Exa es. the startin
ta VI B RGTEES sgaclkatin  BivRe Eisad o puakoflt Al sped asgpiraby-
drofdréh bakf eR@ buchial eﬂmg opsiaicOBr MBYurb@thierbob, voitiest Sdehyde of for-
form if necessary referred protecting groups, their

mulajiI¥t r oducti on and their renmoval are described under
process a) or in the Exanples. Instead of the

starting rials and intermnmediates in question, it
Is al so gossi @ react salts thereof where (IX)
salt-forni gyps are present and the reaction in
question PsHlso possible using a salt. Therefore,

any reference hereinbefore and hereinafter to starting
whergiatAe B, d).$, (@ angl wage as defined for a compound of formula 1, in the presence of an

alcohol, such as methanol, and of the corresponding alcoholate, such as an alkali metal
methanolate, for example sodium methanolate, at a temperature of preferably from 0°C to
reflux temperature, preferably at approximately from 5 to 30°C, yielding the compound of

formula X



intended to include their salts, where expedi ent and
possi bl e. Conpounds of forrmula Il wherein Gis
WO G2/080464 - CH2-S-, -CH2-NH, oxa, thin or - NR-PENEP2004&02460
ot her synbols are as defined for fornmnula I can be
prepared, for exanple, by rea88i-ng a conpound of
formula IV O HH 2)111 (IV) L* wherein L* is a
nucl eof ugal | eaving group, especially halo, such as
bronmpb, and in and Z and _the bonds indicated by wavy
lines are as defined forya conpound of fornula I
(especially in =0, i.e 4 is™ot present - the
correspondi ng conpount©of f Z)V wherein L* is
bromo is avail abl e owme alty from SPECS &
, Wth a conpound of
\ D- EQr wherein Gisg
-CH2-O, -CH2-S- o -CH2g)H, or is oxa, this ofXNR-
and A, B, D, E T,NQD/ dr are as defined for
conmpounds of fornmula™, preferably under conditions
anal ogoys .t those nentioned under process a) for _.the
wheRBERbE it RaBeBrboRi Grn Breige) § S At b i & com-
pourRof FSniHA & thdtlcomPbu¥ & RoRALA Aidddt CAHMIES aRAbESWERD $hose for the
with Pd, for exanple with WO 2004/ 080464
prepEIGIECDO 4o vog 230 ester3d formula VIII) into the corresponding lower alkyl ester
t et i s(triphenyl phosphi nyl) pal | adi um conpl exes,
OffOHHP'iraﬁ un(0)- P(o-tol yl )3 conpl exes, pal | adi un(0)
conpl exes with chel gting bi s(phosphines) (see, for
exanple, J. Og. Che 61, 7240-7241 (1996)) or the
l'ike, preferabumv" T~NO the presence of an al kal
nmetal carbonate, “such , In a suitable
sol vent, such asNEolu€ns,"at el evated t enper at urg,
preferably under_refll ux. There is then obtained a

compound of fqagfn% g 11* 0 HN
b

wherein Alk is lower alkyl, especially methyl, and the other radicals are as defined for for-
mula X. Subsequent hydrogenation in the presence of a suitable catalyst, especially a fra-
mework catalyst, such as Raney cobalt or, especially, Raney nickel, in a suitable solvent, such
as an ether, for example tetrahydrofuran, or an alcohol, such as methanol, or mixtures thereof,
at preferred temperatures of from 10 to 80°C, at pressures of from 0.5 to 100 bar, especially

approximately at normal pressure, yields an isoquinoline compound of formula XII

(XID)

Z—>

B
\( E Q)
\D/

wherein the radicals A, B, D, E, Q and Z and the indices r and m are as defined for a com-

pound of formula L.



A=B\ /| ( Zm((Il*) T _7~-\\ ( GDE Qr wherein in

and Z and the bonds indicated by wavy |lines, and A B,
W@200E080p4 Q and r are as defined for a conpouPdI/BP2004/002460

formula I, and wherein Gis -CH2-0O, -CH2-S- or

-CH2-NH, or is oxa, thin or39NR-. The correspondi ng

conpound of formula Il can be prepared therefrom by

i ntroduction of a nucleofugal group L, as defined for

The E%Hb“rﬂ dr Iforﬁn]ﬂﬁ z@Ir i;i/‘ltﬁ%{o@?%‘%ﬁ%&%‘%rﬁrﬁgwﬂ%L(ﬂﬁpanﬂrof formu-

la HJ cn‘tarsali mlnﬂreafnby)ﬁlehns:of@ suitabla redigéritefortht inteaiyetién oMt nucleofugal
oned bel.ow for_ th conver3| Qn of a corrpound of formul a

leavipg,group, &1 .exABRlS oryldiatide gr phosphorpgpentahafifegspecially phos-
f

phorg%}ggl‘rugé 0@13 09 gr\{(}égﬁ‘mtﬁ&lgrg’é gvelﬁlﬁgw?rlgéfg \?gﬁ asrﬂltgble sol-

ventciommeangila h¢e}ommlc,orrﬂmahdermb of qxrefatahlyl in the @resence®fiacorrespon-

ding el A BRe L AR A B PR ork ol RS redigmpers-
tured (ﬁ"’ﬁ:&dl Age(atd RALL {E‘?nﬁ%?atﬁt% | nez/fy ?tqlppg))&mgt)e aﬁ 1}{{)}% 4f0rﬂ) 60°C.

wherein Z and I n are as a conp
fornula I with an al kali netal cyanide, espeC|aIIy
erature

In arg ?p&olgsu 15]@ an de {){egllsg{\é%t@%%ée apa goxgyt,qtth%sgltg‘ formula IX
B e e

aldel(wim g)oupN@mMompe'undSt dmalorgauh todhaseaf oramilateX itmXdll Wherein the place of

the n&%ﬁﬂg{gg? X,{ogp t({‘]? IOR 9{’ thfggxi }llleaqegérl)%& H%nglg g§l8 1s taken by a
corre@, &id"h&g RveH hﬂ(?ﬂ(ﬁe%e@r 1év§’éﬁ'ea!kﬁéni63§r(§tﬁ; ffgﬂleﬂé‘re cBiredpBhBihe com-

%{ acetyl, such as dinmethylfor mam di met hyl'acet ylI ,
POunldQO ﬁ@nmbdbmmnoﬁ is trwemlabkylegel in a suitable sol vent,
for exanple a hal o-l ower al kane, such as

di chl oronet hane, and stirring the mxture to conplete

The %tg%r ﬁ?ﬁﬁg hRkriaRl 26 RAGHH, \afbe pRERRH Bl PiesRE Kh6 OIS $Dor are
or
available commermally, or, in particular, can be prepared by processes analogous to those

mentioned in the Examples.

The Examples which follow serve to illustrate the invention without limiting the scope

thereof.

Svnthesis Examples

Example S1: 1-(3.5-Dimethylaniline)-4-[(pyridin-4-yl)-methyl]-isoquinoline

(= N-(3.5-dimethyl-phenyD-[4-(pyridin-4-yl-methyD-isoquinolin-1-yl]-amine)

With the exclusion of moisture, 100 mg (0.825 mmol) of 3,5-dimethyl-aniline are dissolved in
4 ml of ethanol, and 196 pl (0.784 mmol) of HCI (4N in dioxane) are added. After the addi-
tion of 200 mg (0.785 mmol) of 1-chloro-4-[(pyridin-4-yl)-methyl]-isoquinoline, the mixture
1s heated for 8 hours at 90°C. Concentration by evaporation is then carried out; the residue is
taken up in 4 ml of water, 1 ml of saturated ammonia solution and 20 ml of CH,Cl,, and the

organic phase is separated off, dried with Na;SO, (anhydrous) and concentrated by evapo-



exanpl e at approximately room tenperature. The

correspondi ng | ower al kyl ester of formula WVIII is
wo@bdoaiosiget O ) (VIII) A k-Ota Z NC wherei n Al RCT/BP2004/002460

| ower al kyl, especially nmethyl, and the other radicals

are as defined for fornmu | a M40-The ester is then

reacted in a suitable sol vent for exanple an ether,

such as tetrahy- drofuran, an ester such as et hyl

ratlcg{ﬁogfe)urh,glpgnqg@qﬂ LR AR gygé er et%ll@feta e?'ﬁ)e t}é(jc%f§%1il}é’’sation

fronQetﬂpﬁac%ta?é/ﬁe;@ﬁe %%fd il @iaé @6mﬁoxﬁﬂ”ﬁl%1 f1§6!lf58‘f@ FAB LS, in

he” presence of al cohol , such ‘as net hanol, and of

(M+1H)¢’—§4U reRpeRLH (@12315&,13:9 h0|1&12¢)) 8Os %5 Ha@m%gN 12.8e08found

net hanol ate, for exanple sodium nethanol ate, at a
C 8Q.2fpdf 8206eNd24%ef erabl y from OC to refl ux

tenperature, preferably at approximately from5 to

30C, yielding the conmpound of fornmula X WO
The 200 8064l iPprepfed @0 411B460 -38- 0 HO Z)m NC A (X)
ND, E Q° V\,herel n thedradlhcals A B D E Qand Z and

Sla) 2 ethylbepzpic agid methylesterf i ned for a com pound
r I .
R s SO iy OO AL 0 pnon o

Orgt HmtheaispColl Kol 3 e]gtlbaare(zﬂﬁssbb'emn R7Vikres df CH5@lo 2 ml (=90 %,

1.6 r%g{) ro ?igr(l)é]d%fl?o%nlaglvfe d1meltilylaceta are added dropwise at room temperature, and
stirring is carried out for 38 hours to complete the reaction. The reaction mixture is washed
with 2 x 1.2 litres of saturated NaHCQ; solution and brine. The aqueous phases are extracted
using 2 portions of CH,Cl,, and the organic phases are dried (Na;SO4) and concentrated by
evaporation. Column chromatography (SiOy; ethyl acetate/hexane 1:4, applied in ethyl
acetate/hexane/CH,Cl,) yields the title compound: m.p. 49-50°C Anal. calc. (C10HoNO,) C

68.56 %, H 5.18 %, N 8.00 %,; found C 68.5 %, H 5.1 %, N 7.9 %.

S1b) 2-[(1-Cyane-2-(pyridin-4-yD-vinyl]-benzoic acid
With the exclusion of air, 127.7 ml (1.35 mol) of pyridine-4-carbaldehyde (Fluka, Buchs,

Switzerland) are added to a solution of 215.6 g (1.23 mol) of 2-cyanomethyl-benzoic acid
methyl ester in 1.8 litres of THF. The mixture is cooled to 8-9°C, 297 ml (1.6 mol) of a 5.4M
solution of sodium methanolate in methanol are added dropwise in the course of 20 minutes,
and the mixture is stirred for 1.5 hours at from 10 to 15°C. The mixture is then adjusted to pH
6.0 using approximately 350 ml of 4N HCI and is then stirred for one hour at 5°C. The title
compound crystallises out and is filtered off with suction and washed thoroughly with THE/-
water 2:1 and THF: m.p. 218-219°C; FAB-MS: (M+H)+=251;; Anal. calc. (CisH;oN20,) C
71.99 %, H 4.03 %, N 11.19 %; found C 71.9 %, H4.1 %, N 11.1 %.

S1c) 2-[(1-Cyano-2-(pyridin-4-yl)-vinyl]-benzoic acid methyl ester
With the exclusion of moisture, 211 g (0.843 mol) of 2-[(1-cyano-2-(pyridin-4-yl)-vinyl]-ben-
zoic acid are suspended in 3.3 litres of CH,Clp; 169 ml (%90 %, 1.1 mol) of dimethylform-




of formula XI 0 N Alk-5n, ZJm(XI) ABNBCE " D

wherein ALk is |lower alkyl, especially nethyl, and the
wordvenswiedi cal s are as defined for for- nula XpCT/EP2004/002460

Subsequent hydrogenation in the presence of a suitable

catalyst, especially a fra- nemork catalyst, such as

Raney cobalt or, especially, Raney nickel, in a

suitabl e solvent, such as an ether, for exanple

i SR P, o PR el S oSl and siing

is cal:ﬂed OutFHQ22 BdurPieopIas tfreddtiOm ’phe'sreﬁ&lolnqglxlﬂﬁé ig ﬁllteéed and the
especially approximtely at normal pressure,

resugw 15 wather tegrpaghly: m&mzsfvlmnd dlsqatdedh&bmcegtramdm ﬁ)the filtrate by

e, st B S ATl 052k i e

o QOO AP TR e ORI AB080s

CT/ EP2004
(C1sHinda Og)od 7217284, Hrit58 %N 1000r%sRondlCrig. TWIPo48 9,98 10.5 %.
formu- la Il, or a salt thereof, by neans of a
sui tabl e reagent for the introduction of the

S1dywaheaiH9RV1-methyl)-2H-isoquinolin-1-one
In the presence of 5 x 40 g of Raney nickel (added at intervals), 163 g (617 mmol) of 2-[(1-

(@)

cyano-2-(pyridin-4-yl)-vinyl]-benzoic acid methyl ester are hydrogenated in 3 litres of THF at
40°C for 90 hours. The reaction mixture is filtered, and the filtrate is concentrated by evapo-
ration and crystallised from acetonitrile/ethy] acetate (~> title compound). Further product can

be obtained from the mother liquor by chromatography (SiO,; ethyl acetate—acetone): m.p.

189-190°C; FAB-MS: (M+H)"=237; Anal. calc. (C1sH2N20 - 0.05 H,0) C 75.96 %, H 5.14
%, N 11.81 %; found C 75.8 %, H 5.2 %, N 11.9 %.

S1e) 1-Chloroe-4-(pyridin-4-ylmethyl)-isoquinoline

With the exclusion of air, 32.7 g (139 mmol) of 4-(pyridin-4-yl-methyl)-2H-isoquinolin-1-one
are made into a slurry in 560 ml of acetonitrile, and 69.2 ml (277 mmol) of 4N HCl in dioxane
and 31.7 ml (346 mmol) of POCl; are added. The mixture is stirred for 22 hours at 50°C and
then cooled in an ice bath, and a solution of 128.6 g of NaHCO; in 1.64 litres of water is
added in the course of 30 minutes. During the addition, first a clear solution forms and then
the title compound precipitates and, after 15 minutes, can be filtered off, washed thoroughly

with water and ether and dried under a high vacuum at 60°C: m.p. 119-120°C; FAB-MS:
(M+H)*=255;.

Example S2: 1-(3-Chlorobenzylamino)-4-[(pyridin-4-yl)-methvyl}-isoquinoline

With the exclusion of moisture, 1.6 ml (13.1 mmol) of 3-chlorobenzylamine and 800 mg
(3.14 mmot) of 1-chloro-4-(pyridin-4-ylmethyl)-isoquinoline (Example 1e) are stirred for
2 hours at 150°C. The mixture is suspended in ethyl acetate, 1 ml of concentrated ammonia

solution is added, washing with water and brine is carried out, and the organic phase is dried



| eavi ng group, for exanple a phosphoryl halide or

phosphorus pentahal i de, especially phos- phoryl
w@bdoatsw@es (POCL3) or phosphorus pentachl ori de, P@U/EPIING/002460

a solvent or in a suitable sol- vent, for exanple

acetonitrile, in the absence.gr, preferably, in the

presence of a correspon- ding acid, for exanple of a

hydrohal i ¢ acid, such as hydrochloric acid, at

eferred tenpera- tures of from40C to ref

(N azf : Qshsad senseatratpd BY BYapsrajiont CalprEkiorats Py @ﬁwﬂ% acetate)

yields gimsisleriampanail SuBut ic Be o EABANS; DRy S 30 AL P,
(Ca Clgrﬁfglgb 73%36%9?6500‘21 af Nt 1ess ‘%H@l 095 Gk0insd CABHY 511 %, N 11.6

pondi ng’ I ower "al kane- " al dehyde group, via
%, CtoAP6eunds anal ogous to those of fornulae X to Xi
wherein the place of the nethylidene group (fornmula
X, XI') or of the nethylene group (fornula XIl) is

Exantla;?ESF‘ 4-fbu rhﬂﬁ i Bidif -]l nokiné ower
gr oup prepar e correspondl ng caom pounds

Withethe Exuturisren fhoiviess &/ Smb(1 2. T wiead) of %Vb@ﬁbanﬂm%ar& heg @275

mmo;)r(%r éﬁg@ﬂ’ﬁ g%@hfanlpfg Iyﬁgegthlflg-? ulngﬁﬁ]e @S(I ngfeof"er) &tk Qdfred for 3 hours at

0°CCRITRES Ritdbby blafifet. THE RAHIk @dehéﬂi codléma g)alﬂﬁtﬁﬁﬁﬂ edtvmen 5% (W/v)
processes anal ogous to those nentioned in the

NaHEWa (], )omd ciliyd agotatrpTs ethty] asistatophasaissisied @vepMgSOs and

evappise Gk ST aligr B oSty Bl el dfes2f Bitowed by
cryst%nl(zé%tm% b ABLMHeaR b dpRYAdptdpRy slcstid) bithyigldsRihydS 2 lighw grellow

urnoline (=

powdsér 18,51 5T-hB6y | Aplerajd. \C $U7Y Py H @B Yu N 1 LA Vnyh:)opedG §1-88 %,
I 1 am ne) Wth the exclusion of noisture,

II6%£%’hgl(%y%?5 nmol ) of 3,5-dinmethyl-aniline are

dissolved in 4 m of ethanol, and 196 | (0.784 muol)

of HO (4N in dioxane) are added. After the addi- tion
BIOIK: o Ivﬂk—'l.uvu""ha 785 Mol ) of

1-chl or o- 4- [(pyr|d|n 4-yl)-nmet hyl]-isoquinoline, the

m xture is heated for 8 hours at 90C. Concentration .
ActityBeRedpGRaf, and Vi@%rﬂ;-ﬂaémotmwfdumntswmé% prgpairifigd from insect

t aken t {
cettsgingine ey rabemresap e e R it ¥ A 3BEREN icroplates
coatéBwitk Pas-8ta8d bRfcked dith S%Wbld@k NaBSEHosphsyaiba w$ JBradt Serine 36

concentrated by evapo 2004/ 080464 PCT/E#ég2§%0024 60
is detet@druaingarphagelionlxBap Spasicantibady (lliagalingi#§340) pp gpu-mouse

IgG a a]?caltme /ors]p EIE cg’njglgatgélgecgﬁ&/a% Al Uoﬂ?t(Plgﬁ:e # 31320), and an alkaline
phosphatase substrate, ATTOPHOS (Promega, #S101).

Each of the following compounds inhibits wild-type C-RAF at an ICs of from 0.01 to 3.5
micromoles/liter and/or wild-type B-RAF at an ICs of from 0.03 to 3.7 micromoles/liter
and/or mutant B-RAF (V599E) at an ICs of from 0.01 to 3.4 micromoles/liter.

Melting MS .
Example point (M+H)
No. (°O)




fromethyl acetate/ hexane yield the title conpound:
m p. 156-158C, FAB-Ms: (M+H) +=340; Anal. cal c.
wWo SD3eRubE ' 0.1 H2O C 80.95 % H 6.26 % N 1PCBLPH)4/002460
found C80.9 % HG6.2 % N 12.4 % The starting
material is prepared as follové3-Si a)
2- Cyanonet hyl - benzoic acid nethyl ester Wth gentle
heat i ng, 175 ¢ (1.08 nol) of 2- cyanorret hyl - benzoi c

aci d_([for preparationsee——Og iq.s Col Vol .
Bampit4) are dissolved in 1.7 | Ttres x%f ey ﬁﬁ 242
(No, 90 % 1.6 nol) of dlmethylforrmm(a@)d t %/I hcet al

afe added dropw sg al T oom U enper atuRg,gsdMd 3zt ring
is cafried out

8 hours to conpl ete tlhe reacti on.
The reaction m g is washed wth 2 x|1.2 lityes of
sat ur ated NaHCOB 30l utvion and bri ng. The [aqueous
phase$ are extracted jusing 2 portijons off CH2Cl 2, and
t he ofgani c phases are ed (Na2SQ4) and concenfr at ed
by eyaporation. mat ogr aphy ($i 02; etjhyl
acet at e/ hexane 1:4, ayp ed” i n et hyl
acet at e/ hexane/ CH2Cl 2) yields the tjitle gonmpound: m p.
49-50€C Anal . cal.€ OHONCO2) C 68.56%H 5.18 9% N
8.00 Pyfound C B8.5/% H 5.1 %N7.9% SIb)
2-[ (1t Cyano- 2- (pywtdi n-4-yl ) -vinyl)-benzgic acid Wth
the exclusion of &I, T27.77 ™ (1. 3%3B¥) Ohai
pyri dj ne- 4- car bakdehyde (Fluka, Bughs, $witzerlland)
are added to a so utlon of 215.6 g{(1.23|nol) of
2-cyanonet hyl = heAzqi c acid nethyl [esterjin 1.8 (litres
of THF. The m x is cooled to 849C, 297 m (1.6
m)I)aFf a 5. 4M Jon of sodi umjnet hanol ate ijn

met hanol are added drjopwi se in the|course of 20
m nutles, and the wpe~Ns stirred for{l1l.5 hoyrs at
from|l10 to 15C. Thg mi @ is then adjusted to|pH
6.0 uUusi ng appr oxi mate 0 ml of 4N HC |and is|then
stirrled for one hour |at 5C. The title cpnpound
crystiallises o anet’is filtered off with suction and
washgd thoroughly With THF/ - water|2:1 ahd THF:. |m p.
218-219C; FAB- NVE M+H) +=251;; Anal. calL.
BC15HI ON202) C T1.99%H 4.03 % N [iks%%s Pofgnd| C 71. 9
% H{4.1 %N 11 % Slc)
2-[ (13- Cyano- 2-{ di n-4-yl)-vinyl)-benzjic acid
met hyl ester he exclusion of| noi stjure, 211 g
(0.843 nol) of
2-[(1-cyano-2- (pyri din-4-yl)-vinyl|]-ben-{ zoic atid are
suspended in 3.3 I} CH2CA 2i}{ 169 mi (st; 90 %
1.1 ngol) of dineth O 2004/ 080464
PCT/ EP2004/ 002460
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solution is added, washing with water and brine is

carried out, and the organic phase is dried WO
wQoe4/0886464 PCT/ EP2004/ 002460 -42 (Na2SO4) apdI/EP2004/002460

concentrated by evaporation. Colum chromat ography

(Si02; ethyl acetate) vyields. 49e title conpound: m p.
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No. C WD 2004/ 080464 PCT/ EP2004/ 002460 -43 Melting M5
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Detection of T1 r 964 Mutation in the human B-Raf Gene
Detection Prinmer: GATTTTGGTCTAGCTACAGA Second Priner:
WOA@INITEBFAGTAACTCAGCCAG Cenomi ¢ DNA i s i sol at edP€T/8P2004/002460

human cells froma nelanoma cell line using a
GENELUTE manmmal i an genomi ¢ DNAgki.t (Sigma cat # GL N
350). PCR reactions are carried out on a PCR nachi ne

(M) Research, Mbdel PTC100) in a total volume of 50

m-eroh USFﬂg +-he—PRCR-Core kit hy Roche (f‘ t_# 1578

g‘%) The PCR reaction mxture contMeHes b m8r ol of |
eaction buffer, | mcroL of 10 n@g‘d‘l\ﬂ'Pél,“*H)

lgy 000ng of , tenptateDNA—O-5erot—Tag—pel-yeri se
5-% units) icroL of a 31 uM stock pf ch
primen. The P adi tions are as fpllowsf 95C

3m nutes 94 bs 50C 30 second 35 Cycl es VWO
2004/ (80464 PCT D4/ 002460 -65-} 72C ijmi nutes|72C
10m nut es < aH fication, 8 micriobs of the
PCR reaction m xture i§ mxed with {2 m crjoLs of

uf fer |[ Bi oRgd cat
le is |l oaddd ontoja
15510- 027] |gel that

nucl efc acid sanple ,!J
#161-0767] . The 10

1. 5% agarose [ A BCO E
contajns 0.3 ug/mM of & um bram de [|Pierce fat

#17898] . Mol ecul ar wei gp© st andardg [ 100 (bp DNA | adder
from|lnvitroge \\L0380-012] 4gre | ogded in an

adj acent | ane. d)s separ at ed by
el ectr ophor e%() AE buffer (0.04 M Trils-acetate,
001 MEDTA 02M gl acial acetic acid pH8.4)[ Roche
o #1666690] . El ect rophorgsi s conditiong aB& 120
vol ts| for 30-40 m nut€ After separation, the jgel is
exposjed to WV |ight a picture ttaken ¢on a
Al pha7l mager 2000 w

Z

Y

64. F 422




docunent ati on system Generally, two bands are

detected in the gel. The faster mgrating band runs
w@b@atswabs t he 100 bp marker and represents theCT/EP2004/002460

primers. The DNA that results fromthe T1796A nut ant

specific PCR anplification ha$2a predicted size of 152

bp and m grates between the 100 bp standard and the

200bp standard as pr edi cted. The PCR arrpl i fication
‘_pr‘UdUK,l S CconfiTmed by SEqUeENTi NYyatIE TP fsege of

iFCR anplification product denmonsjdif (ES(M% t he
96A nutation is present in the|teqepl ate The

a;gsen af 1 on pifoduct |1 s3g7evijdence

t hat ti ssug sanpl §.
O her by this met hqd
utili second pringr

i ndi c ddation in the foll om ng tabljes:
SEQ I|ID Detection prinmer B-RAF NG |oligopucl eotijde
segment (5' - tation 1 ACAGIGGGACAPAGAATTGA

GL388A 2 ACAGPGCECACAAAGAATTGT GL388T 3
GGACAAAGAATTGRATOTGC GL394C WD 2004/ 080464
-66 4 GGACAAAGAATTGGATCTGA GlL394A

TTGGATCTGGATCATTTGC
D3A 8

382
STAAAAATAGGTGATTTTC
C 1786G 12

382
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“ |
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13 GATTTTGGICTAGCTACAGA T1796A 14

GATTTTGGICTAGCTACAGAT TG1796-97AT SEQ |11

Second

worioaws04B+ RAF NO ol i gonucl eoti de segnment (5' PCBEP2004/002460

nmut at

i on

TGTCACCACATTACATACTTAC G1388TF63C 17
TGICACCACATTACATACTTAC G1394C C 18
TGICACCACATTACATACTTAC G1394A C 19

15 TGICACCACATTACATACTTAC G1388A C 16

T GTCACCACATTACATACTTAC-GI394F 20-
TGTCACCACATTACATACTTAC GI403C C_ 2{Mdltine| MS
CCACATTACATACTTAC Gl403A C }@4 085184
P00 00246067 22 GACTTTCTAGTAACT CAGGAG |GL753A
CAGCAG T1782G 24
GACTT, \CTTTCTAGTAACTICAGCAG
C1786 787G |27
GACTT \CTTTCTAGTAACTICAGCAG
TG 17 endedito furtiher
descrii aition.
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WD 2004/ 080464 PCT/ EP2004/ 002460

i S:

ki nase si gnaling pathway,

adm nistering to the patient.gf-

-68- What

whi ch conpri ses

i nhibiting anount of a conpound of formula (1) X
TGDEQ, V\/nere|nr is fromoO

(CHR)n Y A=B Z)m (1)

is clainmed
1. A nethod of treating a patient having a di sease
w@b@nasises i zed by excessive signaling throughrPChEPdR002460

ef fecti ve RAF ki nase

N

to 2;—nistrom-ro2—m+s—fFroemoH A’]& B, E and
ak* each independently of the ot %}“m%ngh+§?, with
provi so that at |east one, but re than
-:Eg;éc, of A—B 7 D—E=and—Tare N GTS tpowegzalkyl ene,
- 40, -CH2-§ CH2-NH-, -SO2-,|oxa (+0-), thia
(-S- ) or -NR~ | ower al kyl ene substituted by
acyl gxy, oxo, hal or hydroxy. R is |power alkyl,
especgially methyl ;™R w8 H or lower alkyl; X islY,
-N(R)-, oxa or thig; preferably NH; Y il H
unsubstituted or . ed | owerjal kyl| aryl,
het erfoaryl or unsg ed or supstituted
cycl gal kyl; and Z fi no, nmono- pr di-psubstityted
am nag, hal ogen, substi tuted| al kyl | hydroxy,
et herlified or est ohydr oxy, pitro,|{ cyano,
carbgxy, esterifi gar boxy, al kanpyl, [carbanoyl,
N-nono- or N, N-di -sdbstituted carbpnoyl,| am di no,
guani dino, mercapto, sulfo, phenylthio, phenyl-Iower
al kyl t hi o, al kyl phenyl thi o, phenylsul finyl,

phenyl - | ower

Example D1

Detection of T1796A Mutation in the Human B-Raf Gene

Detection Primer: GATTTTGGTCTAGCTACAGA

Second Primer:

GACTTTCTAGTAACTCAGCAG

Genomic DNA is isolated from human cells from a melanoma cell line using a
GENELUTE mammalian genomic DNA kit (Sigma cat # G1N 350). PCR reactions are
carried out on a PCR machine (MJ Research, Model PTC100) in a total volume of 50
microL using the PCR Core kit by Roche (cat # 1578 553). The PCR reaction mixture
contains 5 microL of 10X reaction buffer,1 microL of 10 mM dNTPs, 100-1000ng of

template DNA, 0.5 microL Taq polymerase (2.5-5 units), 1 microL of a 31 uM stock of each

primer.

The PCR conditions are as follows:

95°C 3minutes

94°C 1 minutes
50°C 30 second

35
Cycles




al kyl sul finyl, al kyl phenyl sul finyl, phenyl sul fonyl,
phenyl -1 ower al kanesul fonyl or WO 2004/ 080464

WO asReO4/ 002460 -69 al kyl phenyl sul fonyl , aPdT/RPI0€002460
if nore than one radical Zis present (m2), the
substituents Z are identical-66- different; or an
N-oxi de or a pharmaceutically acceptable salt thereof.
2. Use of a a conpound of formula (1) XY N _ (CH (CH

A =B\ | (14baqlsl T GIDE Qr wherein risfrom
Oto2; n isl rgdPﬁn%§SZ; |nisfron10to4; A, B, D E and

72°d—}1@ﬁ1ﬁuﬁ@§h I ndependentTy of the others Nor CH wth
t

e proviso that at |east one, but not nore than
4°Cthree, of A, B, DO Eand T are N, Gis |lower alkylene,
-CH2-0-, -CH2-S-, -CH2-NH, -S2-, oxa (-0-), thia
(-S) or -NR-, or is |lower alkylene substituted by
acyl oxy, oxo, hal ogen or hydroxy. Qis |ower alkyl,
especially nmethyl; Ris Hor lower alkyl; Xis'Y,
After N@R)iﬁgati@naS ovicrohs of thp P@ﬂ?elieaqioyl Ijpture i mg(eqi-wvith 2 microLs of

unsubstitut.ed..or, substi tut.ed k .
oSSl eI TR AR R Fh LfHCroL. sampleis loaded
onto@YE b@algkdtse [QIBC G- BRL adfi#N3510DDT} ged thatltorsaihs 03tug/mtlof ethidium

am no, hal ogen, alkyl, substituted alﬁyl, hKFrOXX’
bromide [Pierce cat 7898]. Molecular weight standards [100 bp DNA ladder from
Invitrogen cat # 10380-012] are loaded in an adjacent lane. The DNA is separated by
electrophoresis in TAE buffer (0.04 M Tris-acetate, 0.01 M EDTA. 0.02M glacial acetic acid
pH8.4)[Roche cat #1666690]. Electrophoresis conditions are 120 volts for 30-40 minutes.
After separation, the gel is exposed to UV light and a picture taken on a Alphalmager2000

documentation system.

Generally, two bands are detected in the gel. The faster migrating band runs ahead of the 100
bp marker and represents the primers. The DNA that results from the T1796A mutant
specific PCR amplification has a predicted size of 152 bp and migrates between the 100 bp
standard and the 200bp standard as predicted. The PCR amplification product is confirmed
by sequencing. The presence of the PCR amplification product demonstrates that the T1796A
mutation is present in the template DNA. The absence of the PCR amplification product is

evidence that the mutation is absent in the tissue sample.

Other B-RAF mutations are detected by this method utilizing the detection primer and second

primer indicated for the mutation in the following tables:

SEQ ID Detection primer B-RAF
NO: oligonucleotide segment (5°—3’) mutation

1 ACAGTGGGACAAAGAATTGA G1388A

2 ACAGTGGGACAAAGAATTGT G1388T

3 GGACAAAGAATTGGATCTGC G1394C
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, phenyl sul fonyl and | ower al kyl enedi oxy bonded to two

adj acent carbon atons or wherein two adjacent
w@omiuos@ns are substituted by al kyl ene or al kePgT/BPm04/602460

forma 5 to 7 nmenbered ring that is fused to the

phenyl ring; Z is am no; N-I|o8®f alkylam no;

hydr oxy-1 ower al kyl am no; phenyl -1 ower al kyl am no;

N, N- di -l ower al kylam no; N phenyl-|ower al kyI N- | ower

2l Kandy! 2 nd. R BTG ARG AR Pl | oal o

al koxy[CaT30NyT T 07 THIACP AACTEAREAG| T ami78aG 1
unsu

each dase is stituted or substituted by nitr¢
am no,| haldoggn GAGTHECTRGTAWETEAGLAG) no,G1783C

mg;g' ey da bRy T TCHANE A ROAGH AT ar HanBo
2- oxyett
O A G T TR Calong] S TPrs)s, |

met hod ora7use @Agvmﬁr@m&mmn‘mmmc;z r EBI6AI vel
whereiljn_ris@ nis 0 Mis Q B

and Afis N or A}AQTTECEMMQQCMA@H%W% AN G
i s | ower—aHefere—ct+s—NH——Y—Tsphenyt—ttat—Ts
unsubstituted or substituted by one or two identical

Thes€ex @Eﬂ&% nﬁteﬁdélastb iR Usscrib€ e hedirhit aRistiieen@ioA.U P
conS| ting of hal ogen and | ower al kyl. 5. A method or
use according to claiml or 2 respectively wherein
risO; nis fromO to 2;, msO; A B, Dand E are each
CHand Tis N Gis nethylene; Ris H

<




Xis -NR, and Y is phenyl that is unsubstituted or

substituted by hal ogen, |ower alkyl, |ower alkoxy or
WGEy@Ho804hexyl that is unsubstituted or substit PCEEPINY4/002460

| ower al kyl. 6. A nethod or use according to claiml

or 2 respectively wherein r igg0; nisO; ms0O; A B,

D and B are each CHand Tis N Gis nethylene; X

-NH; and Y is phenyl that is substituted by one or

two identical or different substituents selected from

hal ogen and | ower al kyl. WD 2004/ 080464

PCT/ EP2004/ 002460 -72 7. A nethod or use according to

claim®6 wherein Y is phenyl that is substituted in the
What.is glaimedisn by t-butyl. 8. A nethod or use according

to claim6 wherein Y is phenyl that is substituted in

the 4- position by trifluoronmethyl. 9. A nethod or use
1. fanetiodiofgretingod @itidhilhd¥inga Hi85HRE Shdry@brizewth re%b&slﬁz@%l ling

di sease characterlzed by excessive S|gna ing t &mﬁ
thropghyt Rikinase sisnalinglmathyvayawhichycomprisesadministering to the patient an

erein.the cancer

cffeftRe AT Rinal> EnERY SR bEs Eofoiod of KRR e

cancer, a glionma, an adenocarC|nona a sarcoma, a

breast cancer and a Iliver cancer. 11. A nethod or use

according to claim 1@ wherein the cancer is a

mel anoma. 12. A od(@fR)freati ng nel anoma in a

patient, which Canpr'ses conprises (a) testing

nel anona tjsgue N o R—PAatient to determ ne whet her

the nel anema \ti gsue '

over expr egs i

the patie i

over expr ess

e nmel anoma tissue is found to
d type RAF kinase or express

wherein

ris from 0 to 2;

n is from 0 to 2;

m is from 0 to 4;

A, B, D, E and T are each independently of the others N or CH, with the proviso that at least
one, but not more than three, of A, B, D, E and T are N;

G is lower alkylene, -CH,-O-, -CH,-S-, -CH,-NH-, -SO,-, oxa (-O-), thia (-S-) or -NR-, or is
lower alkylene substituted by acyloxy, oxo, halogen or hydroxy.

Q is lower alkyl, especially methyl;

R is H or lower alkyl;

X is Y, -N(R)-, oxa or thio; preferably -NH-;

Y is H, unsubstituted or substituted lower alkyl, aryl, heteroaryl or unsubstituted or
substituted cycloalkyl; and

Z is amino, mono- or di-substituted amino, halogen, alkyl, substituted alkyl, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl,
carbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto, sulfo,
phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-lower
alkylsulfinyl, alkylphenylsulfinyl, phenylsulfonyl, phenyl-lower alkanesulfonyl or



an activating nutant B-RAF kinase with an effective

RAF ki nase inhibiting anmount of a conpound of formnula
W@ RQo4x804b8  (CHR)~ Y A =B\ / (2" (1) T PCIZEEP2004/002460

__'k D- EQr whereinrisfromOto2; nis fromO to

2; msfrom Oto4; WO 2004/ 0808%4 PCT/ EP2004/ 002460

-73 A, B, Db E and T are each independently of the

others Nor CH with the proviso that at |east one,

alkylgﬁéqygg%gong %}f\g %'e, 1? @g& ta_glfl %ﬁlcgpl Wh&l@rﬁ e sﬁ)stltuents

Z areddéntlcaPondifftithe (-S-) or -NR-, or is |ower alkyl ene
substituted by acyl oxy, oxo, hal ogen or hydroxy. Qis

or anNowesideair pypharreasgetadaly Rgoeptabipsalt theweqfs H or | ower
alkyl; Xis Y, -N(R-, oxa or thio; preferably NH; Y
is H unsubstituted or substituted | ower alkyl, aryl,

2. Ubeb®ed #asthodid of fisrahgd () ut ed or  substituted
cycloal kyl; and Z is amino, nono- or di-substituted
am no, hal ogen, al kyl, substituted al kyl, hydroxy,
etherified or esterlfled hydr oxy, nitro, cyano,
carboxy, esterified ar?m% al\}<anoyl car banoyl ,
N-nono- or NN-di et d car banDyI am di no,
guani di no, merc sy fo, phenylthlo phenyl - | ower
al kyl t hi o,AaBkyl . e’-) phenyl sul finyl, o)

phenyl - | 0|Wer G
w

D~E Q)

wherein

ris from O to 2;

nis from 0 fo 2;

m is from 0 to 4;

A, B, D, E and T are each independently of the others N or CH, with the proviso that at least
one, but not more than three, of A, B, D, E and T are N;

G is lower alkylene, -CHy-O-, -CH;-S-, -CHz-NH-, -SO;-, oxa (-O-), thia (-S-) or -NR-, or is
lower alkylene substituted by acyloxy, oxo, halogen or hydroxy.

Q is lower alkyl, especially methyl;

R is H or lower alkyl;

X is Y, -N(R)-, oxa or thio; preferably -NH-;

Y is H, unsubstituted or substituted lower alkyl, aryl, heteroaryl or unsubstituted or
substituted cycloalkyl; and

7 is amino, mono- or di-substituted amino, halogen, alkyl, substituted alkyl, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl,
carbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto, sulfo,
phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-lower
alkylsulfinyl, alkylphenylsulfinyl, phenylsulfonyl, phenyl-lower alkanesulfonyl or
alkylphenylsulfonyl, and where, if more than one radical Z is present (m > 2), the substituents

Z are identical or different;



al kyl sul finyl, al kyl phenyl sul finyl, phenyl sul fonyl,
phenyl -1 ower al kanesul fonyl or al kyl phenyl sul f onyl ,
w@anw4mkese, if nore than one radical Z is preskCI/EP2004/002460

2), the substituents Z are identical or different; or

an N-oxide or a pharmaceuticalygy-acceptable salt

thereof. 13. Use of a conpound of formula (I) X

(CHRRnY NA=B/ ( Z2m(l) TGDEQr whereinr
sfrom Ot 04; A, B D,

( D Ot ob: i
or a@g{?g%?Og?&’%g%%eﬁé@%gg‘if@%‘gfﬂﬁagﬁ?ﬁ@ others N or CH,
o g i s B 0 B 7

SIgm@ngwgungﬂeMABamasmg@hnsplam al kyl ene, -CH2- O,
-CH2-S-, -CH2-NH, -SO2-, oxa (-0-), thia (-S) or
-NR-, or is Iovver al kyl ene substituted by acyl oxy,

3. A&)XIEBthdthrﬁgeaccQﬁdlhg@U €hiiYn 1 Qﬂﬁesb@d&ﬁ(elyﬁkbﬁéfém especi al |y
Ris Hor lower alkyl] Xis Y, -N(R-, oxa or

“Sﬁﬁ}Tba/tOp?’eferabl y -NH; Y is H unsubstituted or

nisPWpgtituted | ower al kyI, aryl, heteroaryl or .
unsubstituted or substituted cycloalkyl; and Z is

migfrbrlg, nono- or di-substituted anmino, hal ogen, alkyl,

A, Redd ok H iRl Noar b gnd Beterioh GhaniPodyT are N, or A,
B, PRAKEP R GH and D is N, or A, T, D and E are CH and B is N; particularly wherein A, B,
D and E are each CH and T is N, or A, D and E are each CH and B and T are N.

G is lower alkylene, -CH,-NH-, -CH,-0-, hydroxymethylene or benzoyloxy-methylene;

Q is methyl;

R is H or lower alkyl;

X is —=NR-, oxa or thia;

Y is phenyl that is unsubstituted or substituted by one or two identical or different substituents
selected from the group consisting of amino; lower alkanoylamino; halogen; unsubstituted or
substituted lower alkyl; hydroxy; lower alkoxy; phenyl-lower alkoxy; cyano, lower alkenyl,
Cs-Cyralkoxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, lower alkanoyl,
phenyloxy, halo-lower alkyloxy, lower alkoxycarbonyl, lower alkylmercapto, halo-lower
alkylmercapto, hydroxy-lower alkyl, such, lower alkanesulfonyl, , halo-lower alkanesulfonyl,
, phenylsulfonyl and lower alkylenedioxy bonded to two adjacent carbon atoms or wherein
two adjacent positions are substituted by alkylene or alkenylene to form a 5 to 7 membered
ring that is fused to the phenyl ring;

Z is amino; N-lower alkylamino; hydroxy-lower alkylamino; phenyl-lower alkylamino; N,N-
di-lower alkylamino; N-phenyl-lower alkyl-N-lower alkylamino; N,N-di-lower
alkylphenylamino; lower alkanoylamino; benzoylamino and phenyl-lower
alkoxycarbonylamino, wherein the phenyl radical in each case is unsubstituted or substituted
by nitro, amino, halogen, amino, N-lower alkylamino, N,N-di-lower alkylamino, hydroxy,
cyano, carboxy, lower alkoxycarbonyl, lower alkanoyl, carbamoyl, 2-hydroxyethylamino,

benzyloxycarbonylamino or bromine.



car banmoyl, N-nono- or NN-di-substituted carbanoyl,

am di no, guanidi no, nercapto, sulfo, phenylthio,
w@b@agpsosbower al kyl t hi o, al kyl phenyl t hi o, PCT/EP2004/002460

phenyl sul fi nyl, phenyl-1ower al kyl sul finyl,

al kyl phenyl sul finyl, phenyl su#onyl, phenyl -I ower

al kanesul fonyl or al kyl phenyl sul fonyl, and where, if

nore than one radical Zis present (m>_ 2), the

ubstituents Z.are i.denjical or different; or an
4. ‘il—m %0 T 5F° %\ccﬁﬁcg?ﬁccéﬂm 8{‘]‘? IPSRECEIMNE—A| t ¢t her eof
risor the preparation of a nedicanent for the treatnent
_of mel anoma which conprises conprises (a) testing
nisfp| anona tissue fromthe patient to deternine whether
itdre nel anoma  tissue expresses nutant RAF kinase or
oVerexpresses a W | d-type RAF kinase and (b) treating
B, I, Beandall are'@H kihd Ahie N&H ArB)MRaitd B $kteeach CHOARPT GON;
.qQverexpress a wild type RAF ki nase or express an
G isdewsnalkylenss nut ant B- RAF kinase with an effective RAF
xiskiNggse i nhibiting amount of a conpound of formula I.
14." A nethod or use according to claim12 or 13
Y isiphepd ciat wakngubdiited or substitateliberon®ot 6w@ idefticd oF aifferéﬁlg k®bstituents

Oﬁcgt[rl; ﬁ« B, Dand E are each CHand T is N, or A
selecledirpm{he sroyprorystingpihalogen anddowenalkyk A B, E and T
are CHand Dis N, or A, T, Dand E are CH and Bis N,
particularly wherein A, B D and E are each CH and T
5. A wetlod or ugk, acboming t& claim lea@refdcavaly Bherih T are N. G
. As lower alkylene, -CH2-NH, -CH2-O, hydroxynethyl ene
T1s dor benzoyl oxy-nethylene; Qis nethyl; Ris H or |ower
n is b)Y to 2O 2004/ 080464 PCT/ EP2004/ 002460 -75- X is
NR-, oxa or thia; Y is phenyl that is unsubstituted or

misdubstituted by one or two identical or different
sHbst.i.t uent el eq.fromthe group consisting of

A Ba#iaﬁlg;é?r&?%% gﬁl@é’ﬁ?{/’ﬁ&n no; hal ogen; unsubstituted or
G is sieasldrieyt ed | ower al kyl ; hydroxy; |ower al koxy;

i ﬂhenyl -l ower al koxy; cyano, |ower alkenyl,
Ris H;
Xis-NR; and
Y is phenyl that is unsubstituted or substituted by halogen, lower alkyl, lower alkoxy or cyclo-
hexyl that is unsubstituted or substituted by lower alkyl.

6. A method or use according to claim 1 or 2 respectively wherein

ris 0;

nis0;

mis 0;

A,B,D and E are each CH and T is N;

G is methylene;

X -NH-; and

Y is phenyl that is substituted by one or two identical or different substituents selected from

halogen and lower alkyl.



C8- d 2al koxy, | ower al koxycarbonyl, carbanoyl, | ower

al kyl car banoyl, | ower al kanoyl, phenyl oxy, hal o-I| ower
wa@bdoglognays | ower al koxycarbonyl, | ower al kyl mEPCHPP29)4/002460

hal o-1 ower al kyl mer capto, hydroxy-I|ower al kyl, such,

| ower al kanesul fonyl, , hal o-If@wer al kanesul f onyl,

phenyl sul f onyl and | ower al kyl enedi oxy bonded to two

adj acent carbon atonms or wherein two adjacent

PGS UL M 0 Gl B
posiBAEBYLbdtyNg; Z is amino; N-lower alkylami no;

hydrioxy-T ower al kyl am no; phenyl -1 ower al kyl am no;
N, N di -l ower al kyl am no; N phenyl -1 ower al kyl-N-| ower

al kyl am. no;_ N i r v ' : . _
5. iBST ik ashortil o PG WP RERE AT AT o RHRed in the o
posiBbkByiTRIbRRth AN no, wherein the phenyl radical in

each case is unsubstituted or substituted by nitro,

am no, hal ogen, am no, N-|ower al kylam no, NN-di-Iower

9. A%%&@%ﬁ%baﬁgff@hggx claift 3% refp,ﬁl'c{ggérf% gvhb the disease characterized

wer al kanoy rnoyl,

by eReelyiod sigysingthmngi the MA@ridydse xigoalitpopagtiveay i@ cencer.

brom ne. 15. A nethod or use according to claim12 or

13 respectively wherein ris0O; nisO; msO; B, D E

. i I B . h

10. Aeifof oA b b PG g MbyBRfla (orecta
cancphenylaridnatancer, a1 pBerbs tantademutarsinomsy 8 sarcomedh brpas gancgr and a
. two identical or different substituents selected from
liver,438Cy oup consi sting of hal ogen and | ower alkyl. 16. A

met hod or use according to claim12 or 13 respectively

wherein r is 0; nis fromO to 2; mis 0; W
11. 2 oIz 464 ageoTdiEPrOc 40 bR wherein the cancer is a melanoma.

12. A method of treating melanoma in a patient, which comprises

comprises (a) testing melanoma tissue from the patient to determine whether the melanoma
tissue expresses mutant RAF kinase or overexpresses a wild-type RAF kinase and (b) treating
the patient if the melanoma tissue is found to overexpress a wild type RAF kinase or express
an activating mutant B-RAF kinase with an effective RAF kinase inhibiting amount of a

compound of formula (I)

X
S (CHR), —Y

N—
W
D—E Q)
wherein
ris from 0 to 2;

nis from 0 to 2;

m is from 0 to 4;



A B, Dand E are each CHand Tis N Gis nethylene;

RisH Xis -NR, and Y is phenyl that is unsubstituted
worosokEbd t ut ed by hal ogen, |ower al kyl, | owerP&EI/EP2094/002460

or cyclo- hexyl that is unsubstituted or substituted

by | ower alkyl. 17. A method-18-use according to claim

12 or 13 respectively wherein risO; nisO; msO0; A

B, Dand E are each CHand T is N Gis rrethylene' X

A, By I‘?IS-E ?B‘Zﬂg‘? %(%{Cﬁ(i‘?& 4‘@%’1@ r(?% thﬁl%l%e u e n lf ?&1$Jthat at least

one, B@dxﬂ)@ﬁ%r@fh%klﬁt‘\@ of%l IRy D, E]a%dTparHN hod or use according
to claim 17 V\,herelnYls%he that is substltutedln .
G i Iover dikylsoe;-CHarOHyCHzBut-¢ bR, &om@wooar thipseS-) or NR-, or is

accordin C 2 or y wherein the
loweﬁ%]ﬁ(g{%% Sé fide‘%ysaecg BVt fﬂogﬁ?—& Ki nas 20. A et hod
Qis %éﬂ%ﬁ(yﬂ%@ﬂbﬁqwgnétﬁ)y]d aim 19 wherein the nmut ant RAF

ki nase dorresponds to a mutation in the B-RAF ki nase

R is Hemdoweladitlied from GL388A, G1388T, G1394C, GL394A,

. . GL403C.. GL753A, T1782G GL783C,
Xlsg%@ %i?&%’é’ p%%gﬁ > TG 1796- 97AT. 21. A met hod
Y is B, ubki®staaeaod anhﬁedlﬂoa/leﬁhlkﬁl ayk hewrearplno uexylrstissebora

mit ant RAF ki nase. 22. A nethod or use accor di ng to
subsdtutgdayoloalkibieedn t he nut ant RAF kinase is a V599E

Zis gr;{tg]t%t l'ggzg%._ Qé@g.@@sﬁé&§@éﬁﬂaoﬁﬂégﬁzaﬁﬂ 0ARARRed ARAORy 6y,

etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl,

carbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto, sulfo,
phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-lower
alkylsulfinyl, alkylphenylsulfinyl, phenylsulfonyl, phenyl-lower alkanesulfonyl or
alkylphenylsulfonyl, and where, if more than one radical Z is present (m = 2), the substituents
Z are identical or different;

or an N-oxide or a pharmaceutically acceptable salt thereof.

13. Use of a compound of formula (I)

~
N (CHR),—Y

A=\ D
/ @
\\
D-E Q)
wherein
ris from 0 to 2;
nis from 0 to 2;
m is from 0 to 4;
A, B, D, E and T are each independently of the others N or CH, with the proviso that at least
one, but not more than three, of A, B, D, E and T are N;



SEQUENCE LI STING <110> Novartis AG <120> Met hod of
Treat nent <130> 4-32905A <160> 28 <170> Patentln
WQ2003/080368. 2 <210> 1 <211> 20 <212> DNA <213eCHBPIV04/002460

sapi ens <400> 1 acagtgggac aaagaattga 20 <210> 2
<211> 20 <212> DNA <213> Honmo74api ens <400> 2
acagtgggac aaagaattgt 20 <210> 3 <211> 20 <212> DNA
<213> Hono sapi ens <400> 3 ggacaaagaa ttggatctgc 20

G S alﬁyl%ﬁ&,l-aﬂg-%-, -<C?IJI§2-§-, % -T\lz&? ?Sdip,ngxas(?@—i),e t?]%a (-S-) or -NR-, or is
lower alkylene substituted by acyloxy, oxo, halogen or hydroxy.

Q is lower alkyl, especially methyl;

R is H or lower alkyl;

X is Y, -N(R)-, oxa or thio; preferably -NH-;

Y is H, unsubstituted or substituted lower alkyl, aryl, heteroaryl or unsubstituted or
substituted cycloalkyl; and

Z is amino, mono- or di-substituted amino, halogen, alkyl, substituted alkyl, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl,
carbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto, sulfo,
phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-lower
alkylsulfinyl, alkylphenylsulfinyl, phenylsulfonyl, phenyl-lower alkanesulfonyl or
alkylphenylsulfonyl, and where, if more than one radical Z is present (m > 2), the substituents
Z are identical or different;

or an N-oxide or a pharmaceutically acceptable salt thereof,

for the preparation of a medicament for the treatment of melanoma which comprises
comprises (a) testing melanoma tissue from the patient to determine whether the melanoma
tissue expresses mutant RAF kinase or overexpresses a wild-type RAF kinase and (b) treating
the patient if the melanoma tissue is found to overexpress a wild type RAF kinase or EXPress
an activating mutant B-RAF kinase with an effective RAF kinase inhibiting amount of a

compound of formula I.

14. A method or use according to claim 12 or 13 respectively wherein

ris from 0 to 2;

nisQorl;

mis 0 orl;

A,B,D andE are each CH and T is N, or A, D and E are each CH and B and T are N, or A,
B,Eand Tare CHand Dis N, or A, T, D and E are CH and B is N; particularly wherein A, B,
D and E are each CH and T is N, or A, D and E are each CH and B and T are N.

G is Jower alkylene, -CH,-NH-, -CH,-O-, hydroxymethylene or benzoyloxy-methylene;

Q is methyl;

R is H or lower alkyl;



<400> 4 ggacaaagaa ttggatctga 20 <210> 5 <211> 20
<212> DNA <213> Honp sapi ens <400> 5 20 ggacaaagaa
wob@gas@bgt <210> 6 <211> 20 <212> DNA <213>PEIER2004/002460

sapi ens <400> 6 20 attggatctg gatcatttgc <210> 7

<211> 20 Page 1 WO 2004/ 08046%5PCT/ EP2004/ 002460

32905 Seq |ist.ST25.txt <212> DNA <213> Honpb sapi ens
<400> 7 .attggatctg gatcatttga 20 <210> 8 <211> 23

Xisfﬁﬁgim2%¢ﬂ§%13> Hono sapiens <400> 8

>

Y is phenyl that is unsubstituted or substituted by one or two identical or different substituents
selected from the group consisting of amino; lower alkanoylamino; halogen; unsubstituted or
substituted lower alkyl; hydroxy; lower alkoxy; phenyl-lower alkoxy; cyano, lower alkenyl,
Cs-Cioalkoxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyi, lower alkanoyl,
phenyloxy, halo-lower alkyloxy, lower alkoxycarbonyl, lower alkylmercapto, halo-lower
alkylmercapto, hydroxy-lower alkyl, such, lower alkanesulfonyl, , halo-lower alkanesulfonyl,
, phenylsulfonyl and lower alkylenedioxy bonded to two adjacent carbon atoms or wherein
two adjacent positions are substituted by alkylene or alkenylene to forma 5 to 7 membered
ring that is fused to the phenyl ring;

7 is amino; N-lower alkylamino; hydroxy-lower alkylamino; phenyl-lower alkylamino; N,N-
di-lower alkylamino; N-phenyl-lower alkyl-N-lower alkylamino; N,N-di-lower
alkylphenylamino; lower alkanoylamino; benzoylamino and phenyl-lower
alkoxycarbonylamino, wherein the phenyl radical in each case is unsubstituted or substituted
by nitro, amino, halogen, amino, N-lower alkylamino, N,N-di-lower alkylamino, hydroxy,
cyano, carboxy, lower alkoxycarbonyl, lower alkanoyl, carbamoyl, 2-hydroxyethylamino,

benzyloxycarbonylamino or bromine.

15. A method or use according to claim 12 or 13 respectively wherein

ris 0;

nis0;

m is 0;

B, D, E and T are CH and A is N or A, B, D and E are each CH and Tis N;

G is lower alkylene;

X is —NH-;

Y is phenyl that is unsubstituted or substituted by one or two identica] or different substituents

selected from the group consisting of halogen and lower alkyl.

16. A method or use according to claim 12 or 13 respectively wherein
ris 0,
n is from 0 to 2;

mis 0;



gagtaataat atatttcttc ata 23 <210> 9 <211> 20 <212>

DNA <213> Honp sapi ens <400> 9 cagtaaaaat aggtgatttg
WQR00040Q40> 10 <211> 21 <212> DNA <213> HonD SPBQI/EPR04/002460

<400> 10 cagtaaaaat aggtgatttt c 21 <210> 11 <211> 22

<212> DNA <213> Honp sapi ens - 76400> 11 gt aaaaat ag

gtgattttgg tg 22 <210> 12 <211> 23 <212> DNA <213>

Hono sapi ens <400> 12 gtaaaaatag gtgattttgg tcg 23

A,B,D 3,%& %%%%aéﬁ’éﬁ a‘1218 T fszl%;z > DNA

G is methylene;

R is H;

X is ~NR; and

Y is phenyl that is unsubstituted or substituted by halogen, lower alkyl, lower alkoxy or cyclo-
hexyl that is unsubstituted or substituted by lower alkyl.

17. A method or use according to claim 12 or 13 respectively wherein

ris 0;

nis0;

mis 0;

A,B,Dand E are each CH and T is N;

G is methylene;

X -NH-; and

Y is phenyl that is substituted by one or two identical or different substituents selected from

halogen and lower alkyl.

18. A method or use according to claim 17 wherein Y is phenyl that is substituted in the 4-

position by t-butyl.

19. A method or use according to claim 12 or 13 respectively wherein the melanoma

expresses a mutant RAF kinase.

20. A method or use according to claim 19 wherein the mutant RAF kinase corresponds to a
mutation in the B-RAF kinase gene selected from G1388A, G1388T, G1394C, G1394A,
G1394T, G1403C, G1403A, G1753A, T1782G, G1783C, C1786G, T1787G, T1796A and
TG1796-97AT.

21. A method or use according to claim 18 the melanoma expresses a mutant RAF kinase.

22. A method or use according to claim 21 wherein the mutant RAF kinase is a V599E

mutation.



<213> Honp sapiens <400> 13 gattttggtc tagctacaga 20
<210> 14 <211> 21 <212> DNA <213> Honp sapi ens <400>

wddoogaswats ggt ¢ tagctacaga t 21 Page 2 WO 2004POBBOERM4/002460

<110>
<120>
<130>
<160>
<170>
<210>
<211>
<212>
<213>

<400>

PCT/ EP2004/ 002460 32905 Seq |ist.ST25.txt <210> 15
<211> 23 <212> DNA <3§§§|2P%@ k5igRS - t¥800> 15

t gt caccaca tt acat 2 10> 16 <211> 23 <212>
DR¥vs2i3> Adono sapi ens  <400> 16 tgtcaccaca ttacatactt
acc 23 <210> 17 <211> 23 <212> DNA <213> Honp
sUpthads of Treatment

4-32905A

28

patentIn version 3.2
1

20

DNA )

Homo sapiens

1

acagtgggac aaagaattga

<210>
<211>
<212>
<213>

<400>

2

20

DNA

Homo sapiens

2

acagtgggac aaagaattgt

<210>
<211>
<212>
<213>

<400>

3

20

DNA )
Homo sapiens

3

ggacaaagaa ttggatctgc

<210>
<211>
<212>
<213>

<400>

4
20

DNA )
Homo sapiens

4

ggacaaagaa ttggatctga

<210>
<211>
<212>
<213>

<400>

5

20

DNA

Homo sapiens

5

ggacaaagaa ttggatctgt

<210>
<211>
<212>
<213>

<400>

6

20

DNA

Homo sapiens

6

attggatctg gatcatttgc

<210>
<211>

7
20
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20

20

20

20

20
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<400> 17 tgtcaccaca ttacatactt acc 23 <210> 18 <211>
23 <212> DNA <213> Honp sapiens <400> 18 tgtcaccaca
WO t@aas@Eeit acc 23 <210> 19 <211> 23 <212> DNAT/EPA83/002460
Hono sapi ens <400> é‘? % ccaca ttacatactt acc 23
212 gé;w 20 <211> 23 3242 3NASE2VE2 - Hoho sapiens  <400>
<213> md Hap@ésaca ttacatactt acc 23 <210> 21 <211> 23
<212> DNA <213> Hono sapi ens <400> 21 tgtcaccaca

<400> {7
Aattggattc gcgaatt%g%%tgacc 23 <210> 22 <211> 21 20

<210> 8

<211> 23

<212> DNA

<213> Homo sapiens

<400> 8
gagtaataat atatttcttc ata 23

<210> 9

<211> 20

<212> DNA

<213> Homo sapiens

<400> 9
cagtaaaaat aggtgatttg 20

<210> 10

<211> 21

<212> DNA

<213> Homo sapiens

<400> 10
cagtaaaaat aggtgatttt ¢ 21

<210> 11

<211> 22

<212> DNA

<213> Homo sapiens

<400> 11
gtaaaaatag gtgattttgg tg 22

<210> 12

<211> 23

<212> DNA

<213> Homo sapiens

<400> 12
gtaaaaatag gtgattttgg tcg 23

<210> 13

<211> 20

<212> DNA

<213> Homo sapiens

<400> 13
gattttggtc tagctacaga 20

<210> 14

<211> 21

<212> DNA

<213> Homo sapiens

<400> 14
gattttggtc tagctacaga t 21
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<212> DNA Page 3 WD 2004/ 080464 PCT/ EP2004/ 002460
32905 seq |ist.ST25.txt <213> Honp sapiens <400> 22

wQamns@bag taactcagca g 21 <210> 23 <211> 2I1PCHERDH4/002460

<210>
<211>
<212>
<213>

<400>

DNA <213> Honp sapiens <400> 23 gactttctag taactcagca
g 21 <210> 24 <213290515eq3i5%. F5A-@4E13> Hono sapi ens
<400> 24 gactttctag taactcagca g 21 <210> 25 <211> 21
£212> DNA <213> Honp sapiens <400> 25 gactttctag
gﬁsctcagca g 21 <210> 26 <211> 21 <212> DNA

Homo sapiens

15

tgtcaccaca ttacatactt acc 23

<210>
<211>
<212>
<213>

<400>

16

23

DNA

Homo sapiens

16

tgtcaccaca ttacatactt acc 23

<210>
<211>
<212>
<213>

<400>

17

23

DNA ‘
Homo sapiens

17

tgtcaccaca ttacatactt acc 23

<210>
<211>
<212>
<213>

<400>

18

23

DNA

Homo sapiens

18

tgtcaccaca ttacatactt acc 23

<210>
<211>
<212>
<213>

<400>

19

23

DNA

Homo sapiens

19

tgtcaccaca ttacatactt acc 23

<210>
<211>
<212>
<213>

<400>

20

23

DNA

Homo sapiens

20

tgtcaccaca ttacatactt acc 23

<210>
<211>
<212>
<213>

<400>

21

23

DNA

Homo sapiens

21

tgtcaccaca ttacatactt acc 23

<210>
<211>
<212>

22
21
DNA
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<213> Honp sapi ens <400> 26 gactttctag taactcagca g
21 <210> 27 <211> 21 <212> DNA <213> Honp sapi ens
WO 2@968@¢4 gactttctag taactcagca g 21 <210> 28PGRER2804£0102460
<212> DNA <213> Hono s?éai e[|1$ <400> 28 gactttctag
eq list.

5 ST25.txt
<13 Qacteagse 9 21 PEgd

<400> 22
gactttctag taactcagca g 21

<210> 23

<211> 21

<212> DNA

<213> Homo sapiens

<400> 23
gactttctag taactcagca ¢ 21

<210> 24
<211> 21
<212> DNA
<213> Homo sapiens

<400> 24
gactttctag taactcagca ¢ 21

<210> 25

<211> 21

<212> DNA

<213> Homo sapiens

<400> 25
gactttctag taactcagca ¢ 21

<210> 26

<211> 21

<212> DNA

<213> Homo sapiens

<400> 26
gactttctag taactcagca ¢ 21

<210> 27

<211> 21

<212> DNA

<213> Homo sapiens

<400> 27
gactttctag taactcagca g 21

<210> 28

<211> 21

<212> DNA

<213> Homo sapiens

<400> 28
gactttctag taactcagca ¢ 21
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