1 - Case 4-32905A/ USN USE OF | SOOUI NOLI NE DERI VATI VES FOR TREATI NG CANCER
AND MAP Kl NASE RELATED DI SEASES Sunmmary' The present i'nvention relates to
t he di scovery that certain conmpounds inhibit RAF kinase, a
serine/threonine kinase that functions in.the MAP Kigwee-S2S05a/UBM pat hvay,
and to the use ol é‘ﬁnkb‘i@iﬁ’@iﬁlaﬁf)l\ﬂ&ﬁﬁﬁm RELATED

Pt V7. a8y ' ' f P Inase signaling pathway,
rollferatlve dlseases I|ke certaln cancers. Background Cells
connunlcate various aspects of .their extracellular environment to the
nucl eus by using various signal transduction pathways. Many of these
signals are transmtted by protein kinases which activate various factors
through the transfer of phosphate grd¥i#8a7YDi sruption of signal
transduction by inhibiting appropriate kinase activity can have a clinical
benefit as has been denonstrated by imatinib, an inhibitor of bcr-abl
ki nase, T’Hﬁ;@r@ﬁbﬁt iventideiekiles® the discovesyihat ertanl dompodads ihéhibR ARkifdsERVEC (in
t he Uni States) or G.IVEC. The MAP ki nase S|gnalln% pat hway is known in
the ar tseEge/greonpe kingsqhehivagiionsan theMaPrkingsg siegpling pathway apﬁécp thegysg ﬁ£| to
prolif I
G out h PacEpREs B EeR R bR R IERS b Bty sl R AR 7
whi ch ifindselstznaling ngatawﬁﬁsibﬁéﬁn\iﬁle peliferRie dlsea@&tliheaﬁeﬁdmmdcérecr ui ts RAF
ki nase to the rane where it is activated and in turn activates MEK
ki nase which then activates ERK kinase. Activated ERK ki nase can nove to
the nucl eus where it activates var@%%§ mf transcription factors.
Aberrations in this pathway can | ea % altered gene transcription,
cellular growth and contribute to tunorogenicity by negatively regulating

apopt os and transmttln roljferativ nd an eni c, Si
Ly estls SO mgieas PArus ARt R hEE REHAC I o BORTEN R LR PPy HSiPg: he
MAP Ki Rasgusti 'ﬂaﬂm&amﬁ@mwa}@w%fokﬂm@é@fméggf\,%sﬁgﬁﬁa ngF Geftpve three

menber s desi ghat ed C RAF, "al so” known™ as It has
been réqnmsesa*dhtchacnﬁatmwﬂfaeters|throughthmrtraps&cbf plaisphiate groups. Disruption of

signal transduction by inhibiting appropriate kinase activity can have a clinical benefit as has

been demonstrated by imatinib, an inhibitor of ber-abl kinase, which is marketed as its
mesylate salt under the brand GLEEVEC (in the United States) or GLIVEC.

The MAP kinase signaling pathway is known in the art as one of the pathways for growth
factors to send their signal to proliferate from the extracellular environment to the cell
nucleus. The growth factors activate transmembrane receptors located on the cell surface
which in turn 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
transcription factors. Aberrations in this pathway can lead to altered gene transcription,
cellular growth and contribute to tumorogenicity by negatively regulating apoptosis and
transtnitting 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



by one of several somatic point nmutations in human cancer, including 59% of
the nmel anoma -2- Case 4-32905A/USN cell lines tested. See, Davies, H et
al, Nature 417, 949-954 (2002). Surprisingly, it has now been found that

t he conpounds utilized in the nmethod .deseri bed hereif,al £28§h4 01 %ﬂ
i nhibitors of RAF kinase, particularly g RAF ki nase aand W??d and nut at ed

B- RAF ki nases, particularly the V599E nutant B-RAF ki nase. The conpounds
utilized in the present nmethod of treatnent are described, for exanple, in

WO 00/ edlhdises testad. BedDaviesdH.Agh ol i Netwrect] 7294929 5b(2002n anprisinglyl it3esoow

ant | angPegLEd b Arsamnnds ey Shlhe S flotomicd i ah SECERE AR iR 1 o
growt h HARIG kinkiRVWEMBEulal{ ESRAP Wiitlas6 Ald 018 aH@ ni@ite P BABUAE kidddad, paftlt@larly

i soqui nol i ne conpounds possess RAF kinase inhibiting properties and do not

suggest thené§99h matapp BpdARdnagwul d have the therapeutic benefits associ at ed
with RAF kinase inhibiting properties. The RAF kinase inhibiting property
of the compounds makes them useful as therapeutic agents for the treatnent

for proihé eélﬁgbﬁ&ﬁisdiﬁﬁ@@@mh@mgaﬁ fthorest thytnidht aReddsaibedVRIE dtbife in WO
signali ng@pat wa particularly many cancers characterized

, b
over expP@94#%n U)%- Ruttishedhapplication 200220950131 m@%@éﬁi%ﬂ%oﬁhipﬁﬁrekhamase, such

as nel anoma having.mutated B-RAF,  especial.ly wherein,the t at. B- RAF is
e V0GRS HrHARE CRIEETN LSS, TR AT Yo Sermaedo S BT reat | ng
ot her coipihit {R08laF SRICAENST réfth RtorN HARRVER Hesd D HchGRaIo FtIRSEdsDdhat

pat hway, particularly where B-RAF is nutated, for exanple benigh Nevi noles
E:Vi ng thetisaquincdinRapmpands pobssseBAYdunass inhiliting prspedies afid do pobsuggest that

c

N I .

conpri Sﬁ@P@ﬁm_ni stering to the patient an effective RAF kinase inhibiting
anount of "a conpound of formula (1) -3- Case 4-32905A/USN N Xl ~ (CHR) ~-Y

The RAF kinase inhibiting property of the compounds makes them useful as therapeutic
agents for the treatment for proliferative diseases characterized by an aberrant MAP kinase
signaling pathway, particularly many cancers characterized by overexpression of RAF kinase
or an activating mutation of RAF kinase, such as melanoma having mutated B-RAF,
especially wherein the mutated B-RAF is the V599E mutant. The present invention also -
provides a method of tréating other conditions characterized by an aberrant MAP kinase
signaling pathway, particularly where B-RAF is mutated, for exarnplé benign Nevi moles
baving 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 (T)



A=B/ (2)'" (J) TG\\ ( -17k D-EQr whereinr is fromOto 2; nis
fromOto 2, mis fromOto 4, A B, Db E and T are each i ndependently of
the others Nor CH wth the proviso that at |east one, but not nore than
three, of AL B, DO Eand T are N, Gis |l@wer alkyl engase@r2005A/USH2- S-,
-CH2-NH, -SO2-, oxa (-0-), thia (-S) or -NR-, or is |lower alkylene
substituted by acyl oxy, oxo, hal ogen or hydroxy. Qis |ower alkyl,
especially methyl; Ris Hor lower alkyl; Xis Y, -N(R-, oxa or thio;
preferably -NH; Y is H unsubs¥ituted or substituted | ower alkyl, aryl,
het eroaryl or unsubstituted subER T el cycl oal kyl; and Z is am no,
nmono- or di-substituted ampfo, Yal ogen, al kyl, substituted al kyl, hydroxy,
etherified or esterifiegd hy +t4)p, cyano, carboxy, esterik'ed
car boxy, al kanoyl, C/carpangyl, no- or NN-di-substituted carpanoyl,
ani di no, guani di no, Toef o, s 0o, phenylthio, phenyl-Iower alkylthio,

al kyl phenylt hi o, phekyl Eﬂyl, phenyl - | ower al kyl sul finyl,

al kyl phenyl sul finyl, phenyl sul fonyl, phenyl-Iower al kanesul fonyl or

al kyi phenyl sul fonyl, and where, if nore than one radical Z is present (m?
2), the ¥gds®fi tuents Z are identical or different; or an N-oxide or a
pharnace%%i Ibydfcceptable salt thereof. The invention also relates to the
use of 4a gﬁ%&un ’of formula | for the preparation of a nedicanent for the
t r eat nemi isdfona0 ¢ ease characteri zed by excessive signaling through the

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, Eand 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, ha]ogén, 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,

a

phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-tower
alkylsulfinyl, alkylphenylsulfinyl, phenylsulfonyl, phenyl-lower alkanesulfonyl or
alkylphehylsulfonyl, and where, if inore than one radical Z is present (m > 2), the substituents
7 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.



MAP ki nase signaling pathway. -4- Case 4-32905A/USN The patient is a
manmal , generally a human, suffering froma disease that is characterized
by excessive signaling through the MAP ki nase pat hway. This can be
measured by activation state specific amd bodi es toCpsd hERPOHRMISN S by
met hods such as Western. bl ot analysis or i munohi stochem stry. Such

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

h i by. i i gnal | hraugh the MAP Ki i gnal.i
ot hiy The TRgRAS RSy Eonir g B UL SR THE A0 adeatec B S (B Ry by
i ncr easgdcdhive si@g_ﬁ%ﬂ@&@h\&hé VAP RinaSSHivAy. OTHs vkt S mexeraipr /35a8on

w | d-type B- or AF kinase, or that ~ expresses an activating nutant RAF
ki nase, sfats sperifiepingibadipsitograthvByRagmkens &3 enetipxdssuelsas Wisstem blobanalyst ed RAF

ki nase has been detectedd ncl ude .nel anonma,. ¢ol orect.al. cancer, ovarian
cancer,1@@“@9§§Fm§ﬁ8ﬁh¥aﬁggﬁgﬁﬂgﬁs?33@8ﬁ3§? Pﬁgggﬂﬁg%ﬁgfﬂénd li ver cancer
Mut ated B-RAF kinase is especially prevalent in many nel anomas. In
accordance with the present invention, a sanple of diseased tissue is taken

f r om t hdn gensranthe digease ehatastsirieed by exceseive fignajingshiough the MAF lgsess signalingnd
tested to,determ ne..whether the tissu rodugces nut ant. RAF ki e, such
Lo Rt e AR Fheas Tk Pt B B GE Ry BRlpeRebed RAF S, P10
wi | d-tyReale adivi ,f&i\léxdﬁh@@s)ae which AR rdxpsdssésielill &-Ripe B-tor T-R AW idhdseRfFhaki nase

is produced or that a RAF kinase is overproduced in the diseased tissue,
t he pat iexpresses an petiatiag npyard Fhhkinasea forsrampleamotaneB1R AR kinase. | Ghdsts i ng

anount of a.RAE | nhi bi,tofr. und, descy . herein. Further jn accordance
on ndeeER R R IR PR a1l Ml Sl el her ol
flor t he oparaRafantdrOflicthasd ad@@t arameitias,fsafcohlae, reRataReE andl 1ivie bateraMMited
conprises conprises (a) testing nelanoma tissue fromthe patient to

det er mi BeR{Midtinase it ¢rpeciall nprshelentrin seany reslpnhassases nmut ant RAF ki nase or
overexpresses a Wl d-type RAF kinase and (b) treating the patient if the
mel anoma tissue is found to overexpress a wild type RAF ki nase or express

an act i waddcogiaitd aith the Réfenk ifvaston)atsimale cffdiReddd\RstRAl t4deh Ieen tidpabiehd ng
anmount of a conpound of fornmula I. )
for example, as a result of a biopsy or resection, and tested to determine whether the tissue
produces a mutant RAF kinase, such as a mutant B-RAF kinase or overexpresses a wild-type
RAF kinase, such as wild-type B- or C-RAF kinase. If the test indicates that mutant RAF
kinase is produced or that a RAF kinase is overproduced in the diseased tissue, the patient is
treated by administration of an effective RAF-inhibiting amount of a RAF inhibitor

compound described herein.

Further in accordance with the invention is the use of a compound of formula I described
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

compmind of formula I

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



However, it is also possible to dowregul ate the MAP ki nase signaling
pathway with a RAF kinase inhibiting conpound if another kinase in the
cascade is the cause of excessive signaling in the pathway. Thus, the
present invention further relates to thetreatnent dfasa4-I0GAKISN

4- 32905A/ USN di sease characterized by excessive signaling in the MAP

ki nase signaling pathway attributed to a cause other than an activating

mutation in aor overexpression of a. i . TLS . ted by
ot hod< e P SARH T reehe Sp iy O NERE Hir g B D

det ect a¢ Jound biBbehaPes héthvatRCRutdidRlifor fRgexpEasvhf AFAOP Kirase _
overexpression of wild-type B- or C RAF detected by inununohi stochem stry,

i mmunof | uoresense, or Western blot analysis. A particularly useful nethod

of detegting B F tations .S, th ' [ ' d net hod
descri g@ﬁsqe%aﬁf?ﬁﬂfegéﬂea byg?eﬁli‘ngrgegreerm%lsga ar?%ett]}gglg' ? 8lt gezé éirl‘?ﬁrhn'e et her

ot her khiaf6ss drd dbfaeted By aHelR spEafie BCRNDHILC, ovARE epaptropsofy and opt A
particularly inportant aspect of this invention relates to a nmethod of

treat i myeraxpeassion of wilditpe BoapEiRAE detgyted by impynekistosbampistyssue from a

patient. to deferm ne . tihe anoma.-f.i RAF

K nace BB EPElERrEes oG i e TR PR LT e RRRSHROE S TR At £

pat i entr N futaiomfi§ Betpolendrife dhkinassction bakid melo@iBfbedin Bxdnlemt. bi ti ng
conmpound descri bed herein if the nelanona tissue is found to overexpress a
wild typmileamethods axaised tedgierayae whether othenkinsesin the casgadegre RpUarior An

i r_r_portan'%ras EJ_ecétd of this enbodinent relates to a nethod of treating

gél anortd TR EH “conprises (a) testing nmelanoma tissue froma patient to

et er mgagtWhet her the nel anonma ¢ tissue overexpresses B-RAF kinase or G RAF
ki nase activity and (b) treating the patient with an effective RAF kinase

O

i nhi bi tA& RytisABHNampertant pegect phihk 1nYGRoB Selplss e methodi o dgatieg BRlRnpma, t he

mel anong. ;.4 -1 t - RAF, ki -RAF Ki nase
et vi it SEHES R e BB SN E RS e ok B ERER R 1 Mot ho
of tr eahdlaghnietissne eRprewdds attitant RAN king® of a)ereepricsseg a MEldatypeR AT kisds: dpdom a
patient to determ ne whether the nelanoma | .. o
(b) treating the patient with an effecttve RAF kinase inhibiting amount of a RAFinhibiting
compound described herein if the melanoma tissue is found to overexpress a wild type RAF

kinase or express an activating mutant B-RAF kinase.

An 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
C tissue overexpresses B-RAF kinase or C-RAF kinase activity 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 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 ef af article

cited. These mutations are summarized in Table 1.



ti ssue expresses nutant B-RAF kinase and (b) treating the patient with an
effective RAF kinase inhibiting anount of a RAF inhibiting conpound:
described herein if the nelanoma tissue is found to express nutant B-RAF
ki nase. Generally, the B-RAF ki nase nutafi-on i s one ghsd H39808EHRN bed in
the Davies et al article cited. These nutations are summari zed in Table 1.
-6- Case 4-32905A/USN Table 1 B-RAF protein change nutation GL388A (AA63E
G1l388T (A63V (Gl394C (A65A Gl394A A65E G1394T (A65V (GlL403C (A68A
Gl403A (A68E Gl753A E585K T1782G F594L (G1783C G595R C1786G L596V
T1787G L596R T1796A V599E TGL796- V&9RD 97AT Thus, the present invention

particularly rel ates ~anethod of treating . a disease characterized by an
activated nutant B-RAF KkB+RAE, i ch copyetéisebadege ecting Ja nutation in the
B- RAF ki nase gene or|protei.n i a tissue sanple froma gatient and
treating the patient v ftation |

GI388A G463E

G1388T - G463V

G1394C G465A

G1394A | G465E

G1394T G465V
( G1403C - G468A

G1403A G468E

G1753A E585K

T1782G F594L

- G1783C GS95R

C1786G L3596V

T1787G L596R

T1796A V599E

TG1796- V599D
97AT

C. ’ Thus, the present invention particularty 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.



effective B-RAF kinase inhibiting conpound, especially a conpound descri bed
herein. A inportant aspect of this invention includes those instances
wherein the mutant B-RAF Kkinase exhibits a nutation described in Table 1,
especially the V599E nutation. A particulzarly inport gate agpe05AQISNH hi s

i nvention includes those instances wherein disease is nelanona and the
nmut ant B- RAF ki nase exhibits a nutation described in Table 1, especially
the V599E nutation. -7- Case 4-32905A/USN Accordingly, this invention
includes a nmethod of treating a disease characterized by nutant B-RAF

ki nase, A@&bﬁﬂng%l id 1§6c§1tféﬁt1@.ﬂﬁdéaﬁ 1Actibd 8f irSflink A difasRAR A DS HRRe
selected from G1388T, Gl394C, G1394A GLl394T, G1403C, 403A,
GL753A, Em@asmm@onmmtecmmmtamm BrRIAFGivee sowrseleaed from

o pat ontne. BTG AG, Hse BTG BihRe el B TgE © T

i nhi bi t iguyrgaonmpevest, desrGhei7dmy SAdTGYYIAOTAT hG copBiprtingimititoR tEent
di scl osure, the general terms used herein to describe conpounds of fornul a

(1) hav élAIﬁhlnfasﬂ Protiimdn asiasyieraguiple v apationtiand tesating thepatien witthen eeative

"l oner" radi cal hav and including a maxi num of 7, ‘
especi aﬁdwp‘““% %ﬁglqnﬁccp H@(PQ Erg{i? Bf 4, carbon atons, the radi cal s
i n question being unbranched or branched one or nore tines. Any reference
to conpounds, salts and the like in the plural is always to be understood

as |nc|Vwmlm§18cﬁ9@t%ﬁwba@aeseah@sgawredheﬂﬁ@erﬁi tREms w@%ﬂtﬁ@r@m.t@ dgseren at oms
V"“' ch Maym mE@urPdseéf%l}mﬁé ﬂfhﬁéatmé”fcﬁlowmg% §nl9§ fn@fc@’t&d‘bﬂ?e e, an N-oxide
er eof ) ereln n = ahd I's | ower avethe (S) or (RYS)
fi- guration, preferably the (R or (S) conflguratlon. Substltuents at a

'dOUbl e I?ﬂ?@erﬂf"i@wér’ BONdTEY a r§cdl ﬂa@nhﬁaé'tiaﬁmn@ldﬁ% %Qﬁ&u&n:o@ ets@éc%!! up

Accordi ngly he present co oun elnth ormof 1| sone
or in ttmamd)mmuamgrﬁméxw ré cahoefatorap|tye radicaledn qoestionfbeing witaanched

tioneri gpblja}gc,péggnéib,a,ﬁ&%rtmss_oner The index r is preferably 0 or 1.

Any reference to compounds, salts and the like in the plural is always to be understood as
including one compound, one salt or the like.

Asymmetfric carbon atoms which may be present (for example in compounds of formula | (or
an N-oxide thereof) wherein n = 1 and R is lower alkyl) may have the (R}, (8) or (R,S) i:onﬁ—
guration, preferably the (R) or (S} configuration. Substituents at a double 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 0 or 1.

The index n is p}eferably 0 or 1, especiaily 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 {o be N, and the
others are CH or CQ. Preferably, the ring members A B DandE are eachCHorCQand T
is N.



‘The index nis preferably 0 or 1, especially 0. It may also be 2. The
index mis preferably 0, 1 or 2, especially 0, or also 1. O the ring
menbers A, B, DO Eand T in formula I, not nore than three are to be N, and
the others are CH or CQ Preferably, the-ring nmenbetsse-32305D0/08H E are
each CHor CQand T is N -8- Case 4-32905A/USN Wen Gis a divalent
group -CH2-O, -CH2-S- or -CH2-NH, the nethylene group is in each case
bonded to the ring having the ring menbers A, B, D, E and T, while the
hetero atom (0, S or NH) is bonded to the isoquinoline ring in formula I.
Lower aMRichehis (livalgntgoty aCidREd, -QH,-Hraf-€HaiNK-, thenhethplehe groapds iseach

especi ally_branched .or, preferably, unbranched C-CAdal ky] ene, especjially
ot | oFASS PORSELIP (oG haias (o RHEbETy A B P Ah o NPT PIRIBRERAS, o
tetrame - - - “11%‘ : ﬁ:gﬂf erably nethylene. Lower

al kyl en%%@@q%%g@gﬁgﬁ%lﬁu S F%rﬁllg(eaal,f utlﬁr'ray be substituted by acyl oxy,
oxo, hal ogen or hydroxy. Acyl in acyl oxy-substituted |ower al kylene G
substituents i ref | car \ Y ' r s | ped
pel ow, Ceptaier GuRbaN Yl AR e ol B skoekiBalfhed
benzoy| arxpreferaply ponybrandiet Gt atkylcoepespatially methylened<siibe), athylenbdrZidyCHxy -
substi tuted t : rOXy- i I l\kyl.ene.i s

pref er a)o%rgn%br@?g%b ﬁgﬁh(g}%é(z@?? g%ﬁﬁgﬁfﬁ&%%k%%@ﬁ%bﬁg %(d%gﬁf?r@? ¥d | ower
al kyl eneetBylenbs Lbtveralkgends Gda phedenably Lin€(istit)ted, bdaiinag &e-saibitittriet iiyesdylogyyer

al kyl ene Gbsubstitﬁg%% are nonohal o to perhal o substituted alkylene, such

'as“difl?ﬁﬁ ﬂ@9ﬁ9P5 "Lower alkyl is especially C, -C4al kyl, for exanple
-butyl, sec-butyl, tert-butyl, n-propyl, iso- propyl or, especially,

thyl or also eth Lor...in the case of .Y as |ower Kyl it be
especi aMY N A[PRK L%‘t‘tﬁtw fowes %}Y}gqﬂ&gﬁﬁﬂgﬁt'g{-f?“gﬁrISH\!\EE?F@%{Y%Y]E%[POWES%&HQ from6
to 14 oglidrein aryidsras defireal bsovp apgtially benzoyloxy or lower atkanoyloxy, more
especially benzoyloxy; acyloxy-substituted lower alkylene is especially benzoyloxy-

substituted methylene.
G as hydroxy-substituted lower alkylene is preferably hydroxymethylene (-CH(OH)-).
A preferred oxo-substituted lower alkylene G substituents is carbonyl (-C(O)-).

Halogen-substituted lower alkylene G substituents are monohalo to perhalo substituted
alkylene, such as difluoromethylene.

Lower alkyl is especially C4-Cjalkyl, for exampie n-butyl, sec-butyl, tert-butyi, 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, sﬁch as phenyl,
biphenyl, naphthyl, fluorenyl or phenanthrenyl, especially phenyl, the aryl radical being
unsubstituted or substituted by one or more substituents, préferably up to three, especially one
or two substituents, especially selected from axhino, 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-



bi phenyl, naphthyl, fluorenyl or phenanthrenyl, especially phenyl, the aryl
radi cal being unsubstituted or substituted by one or nore substituents,
preferably up to three, especially one or two substituents, especially

sel ected from am no, nono- or di-substit@-ed am no, GatogS8205HIUSN ,
substituted al kyl, hydroxy, etherified or esterified hydroxy, nitro, cyano,
carboxy, esterified carboxy, alkanoyl, carbanoyl, N-nono-

or
N, N- di - tjtut b I el | 1] ,
phenyl + AE S SR PR R ARk b s TROEA oy PG
4- 32905 A1ldabtulfoub T, hIkylphepilauionyl, duweer Akdayl, SUtH asathenyd|phghylhsnyidlkyll fichys,
phenyl sul fonyl, phenyl -] ower al kanesul f onyl, al kyl pheny] sul f n)fl . ower
al keny!| beraydBr dsnethpelphenybrtihlowes ajkdilng, suck agmethylthige aﬁw silyl, such
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b Inerpeiso (-SCERglower alkanesylirnyldaaip lkangsufonglespch

ai oyl oLy Ry Bthan SRS Mook (BTG BRI M lower, 1,
met hyl eapgiaasiioxbosndeds hetatinedery, lmadbdr @laent @fbdoheoms pftheringvrer ei n t wo
adj acent positions are substituted g%e al kyl ene or al kenylene to forma 5 to

7 menbahetein W adinesnt pesiionsage supstiigedydlkylppgyer alkspylens to farpes 880y phenyl
oot s _ PoTt _ . ! or t
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or chl ogibsetutedimeonabdidplo idestivatoradiffgremetubylituents fivin thpzegip abowe espdaislly! ;

hal o-1 ower al kyl,  especially triflyoronethyl; hydroxy; |ower alkoxy,
especi ahplpgenystnprgiallydhuoging g% ghlo %ﬁ?‘f‘@ln@?\)@r BSQP%BE me Mﬁﬂﬁi KRBVt such as

acetyl, ) - 51:15%1 |.f 0, or

1,1, 2, 2P?%lg;héhomeggmlegééf,{ﬁ{yotﬁg{rﬁwogf&kh&y ar j%?\{/ ,érgj@%&hé%g@%iycar bonyl ,
| ower ahiesHoxgroe afiioay; shenkl-bsveralkoyi;fewengkaoyh ahch ad aweni, phickyloreg) ledpt o, '
such as_trifl uoronethyl nercapt o,. hydroxy-)]ower, al kyl , such as hydroxy-
oty Il EPRara ps oAy rometiony 9t T s res oS over

al kanes Helfgs ethéi RiR ﬂ(?,ﬁh , ' e
especi a?u:l{gﬁ)%a&boor?gugrc?mﬂihdx%ti'?gﬁ’or diaf eréelﬁéwb’sst]}g%tg ?wﬁgﬁthg&gé bgéft?%gl from
unsubst lower elkybmersagios suchae it iflupnemethiyloydrcapts eydicalyHoweralkyl, sudh-asitydtoxy-

methyl, lower alkanesulfonyl, such as methanesulfonyl, halo-lower alkanesulfony!, such as

trifluoromethanesulfonyl, phenylsutfonyl; more especially by one or two identical or different
substituents selected from unsubstituted or substituted lower alkyl, especially methyl, t-butyl

: Q or trifluoromethyl and halogen, especially fluorine or chlorine.

Heteroaryl is preferably an unsaturated heterocyclic radical in the bonding ring and is prefer-
ably mono- or also bi- or tri-cyclic; wherein at least in the ring bonding to the radical of the
molecule of formula I one or more, preferably from one to four, especially one or two, carbon
atoms of a corresponding aryl 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, benzofurany!, chromenyl, 2H-pyrrolyl, pyrrolyl, lower alkyl-



c or trifluoromethyl and hal ogen, especially fluorine or chlorine.
Heteroaryl is preferably an unsaturated heterocyclic radical in the bonding
ring and is prefer- ably nmono- or also bi- or tri-cyclic; wherein at |east
in the ring bonding to the radical of thtd-nmolecul e &asedriRA0ZAVUSNe or
nore, preferably fromone to four, especially one or two, carbon - atons of
a corresponding aryl radical have been replaced by a hetero atom sel ected
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pyrazin pyridazi nyl, indol | Zi nyI I soi ndol yl , 3H—| ndol yI ,
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i soqui nol yI, qU|nonI phthala2|nyl, napht hyri di nyl , quinoxalyl
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dical of the molecule of formula |; pyridyl is " especially preferred.
no- othydioxyethyk pheryddower ablylj bwespl&cnoazll,lsyclam mtytlmﬁmzoxl sultstititedit ed by

one or mo | ti or, di.ff rent al s fro such as -
mothy : SR rERe iRyl tient SRobAl sy B A & Sihafited b e Ky
| over ahk@a | Pt bfersbIE Bn S t%egmisﬁtueﬁ@ Z€l¥dted FoRStitrh 4he dmn’&be OZ Ab frofIBAIB¢h, t he
phenyl radical is unsubstituted or, especially, is substit ut ed by oné or

nore, peefe, é\blwﬁm&}’mmﬂdﬂ,&dbmﬁ a]éibﬂa@llselhéfdtcéfd' £Yaom PATPOXY, doWerani no, or

| so from hal og N; | al k | ky
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unsubstltut ed or, especial |1¥ I s substituted by one or nore, preferably one
or two, substltuents selected from nitro and amino, or also from halogen, amino, N-lower

alkylamino, N,N-di-lower alkylamino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, lower
alkanoyl and carbamoyl; and is preferably N-lower alkylamino, such as N-methylamino,
hj/droxy-lower alkylamino, such as 2-hydroxyethylamino, phenyl-lower alkylamino, such as
benzylamino, N,N-di-lower alkylamino, N-phenyl-lower alkyl-N-lower alkylamino, N,N-di-

(‘ lower alkylphenylamino, lower alkanoylamino, such as acetylamino, or a substituent selected
from the group consisting of benzoylamino and phenyl-lower aikoxycarbonylamino, wherein
in each case the phenyl radical is unsubstituted or, especially, is substituted by nitro or amino,
or also by halogen, amino, N-lower alkylamino, N,N-di-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.



or two, substituents selected fromnitro and am no, or also from hal ogen,
am no, N-lower alkylamno, NN-di-Ilower alkylam no, hydroxy, cyano,

car boxy, |ower al koxycarbonyl, |ower al kanoyl and carbanoyl; and is
preferably N-lower al kylam no, such as Nyget hyl am no,cadavizzoosA/08Rr

al kyl am no, such as 2-hydroxyethyl am no, phenyl -1 ower al kyl am no, such as
benzyl am no, N, N-di-I|ower al kyI am no, N-phenyl-I|ower al kyl-N-1 ovver

al kylam no, N, N-di- _ | ower alk hen | ower . al kano m no, as
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or am no, or aI so by hal ogen, ami no, N-lower alkylam no, NN-di-I|ower
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i'odi ne, nore especially fluorine, chlorine
br om ne espaqubrrﬂummleaﬂor Eﬂcample traflenomhethiyl olrpemﬁuoroalkyl m&M@@b@NmISNN-AI kyl

h f er abl of, 12 carb 1y |
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whi ch may cohtain one or nofe, especially up to three, substituents

sel ect edmpeytantisabitiputed afkyt.he group consisting of hal ogen, especially
fluorine, for exanple trifluronethyl or perfluoroal kyl generall, and al so
a@no N- |l ower al kyl am no, NN-di-Ilower al kylam no, N-Ilower al kanoyl am no,
h

r oxy Etl?étﬁfé@ hy: Tyh@és)pecﬂaﬂ -G HRYF SR HEHE n-a8 I&Hrer'aﬂétﬁ?r
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as n-decyl oxy, hal o-1ower al koxy, such as trifluoronethyl oxy or 1,1, 2,2
tetraf | tiresuprasilipxy.

Esterified hydroxy is especially lower alkanoyloxy, benzoyloxy, lower alkoxycarbonyloxy,
such as tert-butoxycarbonyloxy, or phenyl-lower alkoxycarbonyloxy, such as benzyloxy-

carbonyloxy.

& Esterified carboxy is especially lower alkoxycarbonyl, such as tert-butoxycarbonyl or ethoxy-

carbonyl, phenyl-lower alkoxycarbony! 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 hydroxy is especially |ower al kanoyl oxy, benzoyl oxy, | ower

al koxycar bonyl oxy, such as tert-butoxycarbonyl oxy, or phenyl-I| ower

al koxycar bonyl oxy, such as benzyl oxy- carbonyl oxy. C Esterified carboxy is
especi al |y | ower al koxycarbonyl, such as12ert - but oxydzasedhy29d5¥WEdENoxy -

car bonyl, phenyl -1 ower al koxycarbonyl or phenyl oxycarbonyl. Al kanoyl is
especi al Iy al kyl-carbonyl, nore especially |ower al kanoyl, for exanple
acetyl . rﬂ@éﬁ% i S especi al | y substituted
at the ter Mr%a nllﬁfor ?NS%%%%%&%{ ﬁg?/’\%ﬁés bstit h{?ent s lower al kyl,

phenyl -1 ower al kyl or hydroxy | ower al kyl. Al kyl phenylthio is especi ally

| oner al kyl phenyl t Al kyl pheny] sul finyl is especially | ower

al kyl phé’ﬁ’ﬂdé’hyfl?ﬁ erablyza OEﬁ QYJSZQOSAIUSN Al kyl phenyl sul fonyl is
especi ally | ower al kyl phenyl sul fonyl. Pyridyl Y is preferably 3- or
4-pyridyl. Unsubstituted or substituted cycloal kyl is preferably

C3-Cs Cydﬁmbﬂt';thtemm'r smbstimtammhzaﬂk}ﬂ i mreferanly Cs—%cmalk)dtvédch 15 unkebstitirted
manner as . ar espec] al as defined for.phenyl en i iven to
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| oner alakahoytlahexyd, sushnah4ﬂa‘t—hu’@‘lcwbh)hi:xnd, ni trobenzoyl am no, such as

3-ni trobenzoyl am no, am nobenzoyl am no, such as 4-am nobenzoyl am no,
phenyl -1 ower al koxycar bonyl am no, such as benzyl oxycar bonyl am no, or

hal ogenIf presdnt, a5 isyirefeiatly amfref Bydrok y-lowdraligNening Hash at Ddiyirdxgetd Ad, (M =
1)y, especially one of the |ast-nentioned substituents, especial halogen

Very spdewena IBipR SUFh a%3cFBAAmBOanIEEhEBAHEHO, SEsthas %HMKO@WCW}WD@,X. de
h f I
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t he gr oypcicayt®nsylorgeadionyldnting e, hatvgysg,e;mlamibxsuinfm; prefedabBiodtgbes ocycl e may
be wunsaturated or fully or part.i ﬁur ated, ;and is unsubstituted or
subst i t SeRsbitucat saupsent g;n Byl)» espccml y onc of the last-mentioned substituents, especially

halogen. Very special preference is given to a compound of formula I (or an N-oxide thereof)

wherein Z is not present (m = 0).

Heterocyclyl is especially a five- or six-membered heterocycle having 1 or 2 hetero atoms

selected from the group consisting of nitrogen, oxygen and sulfur, which heterocycle may be

unsaturated or fully or partially saturated, and is unsubstituted or substituted, especially by

lower alkyl, such as methyl; preference is givén to a radical selected from 2-methyi-pyrimidin-
( 4-yl, oxazol-5-yl, 2-methyl-1,3-dioxolan-2-yi, 1H-pyrazol-3-yl and 1-methyl-pyrazol-3-yl.

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-methylenedioxyphenyi.

An N-oxide of a compound of formula 1 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).



| ower al kyl, such as nethyl; preference is gi ven to a radical selected from
2-met hyl -pyrimdin- 4-yl, oxazol -5-yt, 2-nethyl-1, 3-di oxotan-2-yl,
1H pyrazol - 3-yl and 1-nethyl-pyrazol-3-yl. Aryl in the form of phenyl that
is substituted by | ower alkyl enedi oxy, stich as net hy Caredi32e05A/WEMded t o
two adj acent carbon atons is preferably 3, 4-nethyl enedi oxyphenyl. An
N-oxi de of a conpound of formula | is preferably an N-oxide in which an
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car boxy L0, :ORL: ) ;dSaaf I cet | C
ol d. B SR BRRHPYHR, gBLnP G ST arid, [BaRE AL, Sudnt
gl ycol i acidcidthic heids pimediciadid, sibehy deidxazelaio/adid, reaticdicidy kartaiciacidacitdg acid,
gl ucosenpnocar boxyl|ic acid, fumari¢c acid, succinic, acid, adipic acid,
o ot s cagny sostblacfariact it i, Schds elinic 2t aariaditl acha ei tric
aci d, | Gp@GLely1ARhARERE hGd.2¢] L RAG N iAs, kwiaaki, aci d,
spart I%Egﬁgfg’&ﬁ&@%ﬁey lhagﬁ g%c%%‘% ’aceatg %/rly%% n%gellce’hd ?:Gegygie%ﬁelﬁé’ e,

acet ydcaspeastagaond phikpimetnes Ysorei-glycerpphaspher@anid], malaic et sk bpdrioz ymaleit,
phosphoserin 2- .or 3-gl rophosphor.i c Ld, maleic acid, hydroxymaleic
ey i Ry Bl acti ey e s e s kG brhzolaed. Sl dr 61 Y

sal i cylfiylréy§ndphthyl-Deabox IYE4GE BNEP i Mo RyKeRrbie A¥id] E—EE&Eﬁaybenzoic acid, 2-

3, 4, 5-tri methoxybenzoi ¢ aci d,  Z-phenoxybenzoic acid, 2- acétoxybenzoic

aci d, Zacawiioegbicadid, d-amingsalisititadid,phdtmlig acidhphepyieceti¢ acidgglucurghigecidoni ¢
aci d, | act uronic aci d, nethane-.or. et -qul foni c id, .

by PaNE A sty FEARERRHBbi Pt Ayt APeSesEifoic agid, st  oni o
aci d, 2rpaphifoniceRRB bhhRnkmiRaicheid Q%ﬁﬂmﬁﬁhmmﬂﬁ%ﬁy hfsoni ¢ acid,

N-cycl ohexyl sul fam c aci d, N-nethyl - -ethyl - or N-propyl-sulf-
‘naphthalenedisulfonic acid, N-cyclohexylsuifamic acid, N-methyl-, N-ethyl- or N-propyl-sulf-

amic acid, or other organic protonic acids, such as ascorbic acid.

When negatively charged radicals, such as carboxy or sulfo, are present, salts with bases
can also be formed, for example metal or atmonium salts, such as alkali metal or alkaline

(, earth metal salts, for example sodium, potassium, magnesium or calcium salts, or ammo-
nium salts with ammonia or suitable organic amines, such as tertiary monoamines, for
example triethylamine or tri(2-hydroxyethyl)amine, or heterocyclic bases, for example N-
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



am c acid, or other organic protonic acids, such as ascorbic acid. \Wen
negatively charged radicals, such as carboxy or sulfo, are present, salts
wi th bases can also be fornmed, for exanple netal or ammonium salts, such
as alkali netal or alkaline C earth netdl-salts, forCasa#dRe0SWHISNN

pot assi um magnesiumor calciumsalts, or amm niumsalts with amonia or
sui tabl e organic amnes, such as tertiary nonoam nes, for exanple

triethyl
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and an amdihgﬁmaﬂmrﬁ‘ow;&s&mem n the sane nol ecul e, a conpound of forrrul a
| (or an N-oxide thereof) can also forminternal salts. For isolation or
purifi cat ion it is also possible to use pharnaceutically unacceptable
salts, ly |
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those are therefor preferred. In vie cl os e nshj p between
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to be understood as including the corresponding salts, as appropriate and
expedient. The present invention further relates to a nethod of inhibiting

RAF ki naﬁfeprwé&@ﬁweamm%a ref Pa@é},tté‘étlﬁéiﬂo& mnﬁifaﬁlﬁg mm’qﬁ%é mlﬁcﬁesmgﬂag of

fgrmula (1). Preferably, the kinase 1s B- or ki nase mut ant
F ki nametacbsp&mwjumsmtamtcompmﬁ‘d af ﬁmamela (@arl’crcﬁembar tye RAE kindse 9EB-

mut ant ki nase ma al at ed or envi r onnent he
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t hereof) can be adm nistered on its owm or in com bination with one or

nore other therapeutic agents, it being possible for fixed conbinations to
The compounds of formula I (or N-oxides thereof) have valuable pharmacological properties,

as described above.

A compound of formula I (or an N-oxide thereof) can be administered on its own or in com-
bination with one or more other therapeutic agents, it being possible for fixed combinations to
be used or for a compound according to the invention and one or more other therapeutic
agents to be administered in a staggered manner over time or independently of one another, or
the combined administration of fixed combinations and of one or more other therapeutic
agents is possible. In particular, the administration of a compound of formula I (or an N-oxide
fhereof) 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-iike 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.



be used or for a conpound according to the invention and one or nore other
therapeutic agents to be admnistered in a staggered manner over tine or
i ndependently of one another, or the conbined adm nistration of fixed
conbi nati ons and of one or nore other thtfapeutic adeasedt-3200064488Ie. In
particular, the adm nistration of a conpound of fornmula I (or an N-oxide
thereof) for tunour treatnent can be carried out, alongside or

addi tional | i n. combi i ' ' i j ne.or
more of HFREbERE SRR R ag HebibeEhE SR ARV SR LAY A Lol

hor noneshémveitands dombined espdeidllyne or oee antiprvlifeygtives adostitivasranyyotoxic

i mmunot her apy, surgical_ treatnent or conbinations thereof. Long-term

t her apy cPEpaiasds, foss3amplecdne 9§ mose shfmAFLGTAPIUHE REFRFS Pﬂe‘&@ﬁfr%ﬂ? 8PURI t h ot her

treat nmen : ,- ] RNt | L: in the
st atus. SpRHdE L iU FobATfe viokkn ARELS BRGor M SRIMTEA e UM
t r eat meRtpecially peateinitigaserC, tdnef & agesind p@tein kilasd) aticteast epidenmabgrowtipiwsoirbl e.
_15- Case 4-32905A/ USN There caqone, jnto consideration as therapeut.i _i';\gents
Wi th whifIsPIoR BrafeiRypeRas kinase 2aimybier ofagowBRor.sHoR 8 vaseulaty ofacia

especi al | -ant i . f [ LERC Ok Q]

compoundt ™ afeidh ansfifhh nBptys A By 503 B LGRS N N Fomarase

t he gr ogghibiédHRérinfineg oPRorhidik Bhilegucef anddl soantdmtorl OpyMthesieat. an i nhibitor
of a different protein kinase, especially protein kinase C, or of a
tyrosi ne protein kinase, such as epidermal growth factor receptor protein

tyrosin | . nhj ki 3 L f , u

ot herroaPotaf ptRrdditioht BlyelfiorferPRUbdba BELR PHE (B BRE M pre-
as- TGF- (edalsly, thEfpbdtic) aramicief Bufan beihish bliQilso o HHEXP@Smet of otHED Reirm-
anal ogues, and a conventional cytostatic agent. ( Conpounds according to
t he i nvelodehanimals, farexawglerficogrnsyciply veiel angpalsHior sxample sordentsy puch as
ferably, . i r of human bei ngs, but also for the treatnent
of ot hepl%?@%:&%oﬁ%ﬁgﬁﬁ%ﬁ . for exanple of comercially useful animals,
for exanple rodents, such as mce, rabbits or rats, or guinea pigs. In
general ., the invention rel ates al to tfhe use of a _conpound of formula I

S
(or an K& gsacend the ipieapey rqlafes ?I?mtf’dg% PifPiRgomgorrd of formula | (pr anN-grideund of
for mul aglerd?y indAnidiAe WRF kiR eRdviGan al so be used for diagnostic purposes,

A compound of formula I (or an N-oxide thereof) can also be used for diagnostic purposes,
for example in order that tumours obtained from warm-blooded animals, especially human
beings, as the original "host" and transplanted into mice, can be examined for reduced growth
( after addition of such a compound, in order thus to study their sensitivity to the compound in
question, thus allowing possible methods of treatment for a tumour disease in the original host

to be ascertained and determined better.

In the groups of preferred compounds of formula I mentioned below, definitions of substitu-
ents from the above-mentioned general definitions may expedientlj 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

ris from 0 to 2, preferably 0;



for exanple in order that tunours obtained fromwarm bl ooded ani mal s,
especially human beings, as the original "host" and transplanted into

m ce, can be exam ned for reduced growh after addition of such a
conpound, in order thus to study their setitivity toQGase4ciIPOHAENN
guestion, thus allow ng possible nmethods of treatnent for a tunour disease
in the original host to be ascertained and determ ned better. In the
groups of, pbgigrred conmpounds of formula | nentioned bel ow, definitions of
substitu- ‘ents fromthe above-nentioned general definitions may expediently
be used, nfBrl @xespptielly,0; order to repl ace nore general deflnltlons by

def t t hat | th t

"l cat e Bs DB 5 Bpa CEARE b N efndd SPEE, e el hud B pelich 2B e
definiti %”E pei GRlcad .APPVE Nar REITND Rfe ﬁé@{iaﬁ Brisaﬂt P&ﬁ eallakly m»ymﬁ A, B,
exanpl e. Preference is glven'to a compound formula T wherein r is from

0to 2, p)reaﬁeEadmlepc]ﬁ)CdeﬁiTG@Nmr%ﬂ@%ﬁ/at&achﬁﬁlsn@&ﬂndﬂaImNs | or,
especi al

' h CH and T , E h
e e it Ao sty e Pt i T o B o o
are CH aﬁ%]: :gﬁ t'h‘geﬁ@h%b@di'o kyrﬂgﬁy@ﬁé’—l A, B, D and E are each CHand T is

N, or A re each and Band T are N. Gis lower alkylene,
especi al QASHMHWW@@JB&O&&WWO@MWD, -CHZ-NH, -CHzZ-O,

hydr oxyngt.hyl ene or e; Qis nethyl whi ch is bonded to A

to D ornﬁd ﬁgﬁﬂwﬁmgﬂnfeg}é ﬁy}fe gt #Pkyl, especially Hor nethyl; Xis

-NR- OX& QLNRDI Gua SPRACESebMlly NNHY 1S phenyl that is unsubstituted or
stituted by one or two |den¥|cal or different substituents selected

f rom t heYgs plwpyd i nsunsn@stmﬂtedm substifugaddry memmwy lidamiting) ordsﬁfmmmbytltuents
tyl f

neubst | 1R BPmafE B PR Al GybNE: AERSlutRe Yt AEprgninc

propyl, halbstny kspREialifRotia¥eshldne)r brasRecimhbstitited bt sdsareidiver alkyl,

especially methyl, ethyl, propyl, t-butyl or halo-lower alkyl, especially trifluoromethyt;
hydroxy; lower alkoxy, especially methoxy or ethoxy; phenyl-lower alkoxy, especially
benzyloxy; cyano, lower alkenyl, such as ethenyl, Cs-Cysalkoxy, especially n-decyloxy, lower
alkoxycarbonyl, such as tert-butoxycarbonyl, carbamoyl, lower alkylcarbamoyl, such as N-
methyl- or N-tert-butyl-carbamoyl, lower alkanoyl, such as acetyl, phenyloxy, halo-lower
alkyloxy, such as trifluoromethoxy 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
subétituted 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-



hydr oxy; | ower al koxy, especially nethoxy or ethoxy; phenyl-I|ower al koxy,
especially benzyl oxy; cyano, |ower alkenyl, such as ethenyl, Cs-C 2al koxy,
especi ally n-decyl oxy, |ower al koxycarbonyl, such as tert-butoxycarbonyl,
car banoyl, | ower al kyl carbanoyl, such ast7N net hyl - Gase 4-32905A/USN
N-tert-butyl -carbanoyl, |ower al kanoyl, such as acetyl, phenyl oxy,

hal o- Iomer alkyloxy such as trifluoronet hoxy or

b L 20 2560 SO ORNIY B N LAY TS PANe; SHSBne R TN ST RO

| ower afnk1 suc as rcapta, nercapt o

suc h askﬁﬂdyfdnﬂﬁdi cmelﬁ by haveyl@amopor dnsﬁbsﬁmynd seleteddtdty the gugh c@ﬁmlnm@ro@xy met hyl
or é@zox net hyl Iovver al kanesul fonyl,, such as nethanesul f onyl ,

hal o | obgEoRRREIRA phsayl-lowes alkpxycarhanylamis ,mﬁaﬁ%mewhvﬂwal i each

phenyl syl ooy ﬁagﬁmle&% ﬁécw%ﬂ%%&@md ﬁggmoa&f by Rhink! GN8 @?(Halogélpded to

two adj Acent carbon at o acent’ positions
subst i t athiad, yloeekylkelaeming, I\&Nkcﬁrinemikylanﬁmr bydroky ayaio, roartasyeldbwerng t hat
is fused to the Ighenyl ri n espeC| al I}/ one or two supstituents

1 £

sel ect edkeRGEALRAY D fBYET aélt?eﬁy ip DalRER CSRRTAMYRIPIIRG Qe wer

aIkyI, h guch as
trifl uor EQalﬁ'ﬁ?rHE@ Xé“’élg‘g‘g’c"rgit’l%'?"’%’z {lﬂgddlﬁlﬂen IB’*IE%k IS substituted by
one or hy@oxﬁt:lnﬂamb bnnzyld;szémbmnzﬂansmbsr btcmane,sandV\hl ch are especially
hal ogen, P y, Tl uoro or chloro, and/or unsubstitued or substituted
| over a‘l’flﬁr‘i“oz EX’QWEPFSGO N-1 ower al kyl am no, such as N-net hyl ani no;
g/_droxy | ower al kyl am no, such as 2-hydroxyet hyl am no; phenyl -1 ower

I

kyl am no, such as benzylam no; N, N-di-lower alkyl -17- Case 4- 32905A/ USN
m no; S}b@pfﬂbpl;pf@l‘hlﬁﬂﬁﬁﬂ gidekyd aks:larlnpomrd o] flegrmaanl mdzerdiN- di - | ower
al kyl phenyl am no; |ower al- kanoyl am no, such as acetylam no; or a
substi trl}éﬁt sel ected fromthe group consisting of benzoylam no and
phenyl - guer al koxycarbonyl ani no, wherein the phenyl radical in each case
is unsubstituted or, especially, is substituted by nitro or by amno, or
al so bymlm@,ogen, anmino, N-lower alkylamno, NN-di-Iower al kyI am' no

chr bami2 BT A8 (kB alid i STnRmib: g PR Aca BERR sy

acetyl amfaad Tk N @ep#sy);, am no, am nobenzoyl ani no, 2- hydroxyet hyl ani no

benzyl oxycar bonyl am no or brom ne; and
G 1s lower alkylene, especially methylene

X is —NR- especially -NH-;

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

selected from the group consisting of halogen, especially fluorine or, more especially,
- chlorine or bromine; lower alkyl, especially methyl; and halo-lower alkyl, especially trifluoro-
methyl; especially 4-chlorophenyl, 2-, 3- or 4-methylphenyl, 4-chloro-5-
triﬂuoi'omethylphenyl, 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 fo a compound of formula I wherein
ris 0;

nis from 0 to 2;

mis 0; |

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



or a salt or N-oxide thereof Special preference is given to a conpound of
formula | wherein r is 0; nis 0; mis 0; Bb DO Eand T are CHand Ais N
(3-pyridyl) , or especially wherein A, B, Dand E are each CHand Tis N
(4-pyridyl); Gis |ower alkylene, especiagly nethyl er@ase £32305ANBSN
especially -NH; Y is phenyl that is unsubstituted or substituted by one or
two identical or different substituents selected fromthe group consisting

of hal o%n e cially fluorine or, nore especially, chlorine or bromne;
| ower al ﬁ‘}let@g%@%’i ally methyl; and hal o-1ower alkyl, especially trifluoro-
met hyl ; pesyy¢ci ally 4-chlorophenyl, 2-, 3- or 4-nethyl phenyl, 4-chloro-5-
trifluoromethyl phenyl, 3-bronmp-5-trifluoromethyl phenyl, or nore especially

3, 5- gi n@iw-]t | plﬁwmﬁ}’%;@éﬂi 4- et hyl - 3 odopEenyI , |
3, 4- bi i . . - - .
e T

t her eof . rence 1s given a
wher ei n bylbw8s alRls fuchis GiiedBy1 or i B@omethyB, lowerdikbxy, aspeciall§ netib:an guch dsst- N,
18 - Case 4-32905A/USN G is nmethylene; RisH X is -NR, especially -NH;
and Y i shisrenienyk fapethexsphsu or it ttiflaerometnyyponylimanhihyl; uelobesyl thapeci al | y
fluori n%ngtfbsﬁmc&f &' Yabstithted by lower alkyl, especially by tert-butyl, such as 4-tert-butyl-
cyclohexyl; indolyl that is unsubstituted or substituted by halogen, especially by fluorine,
especially 6-fluoroindol-3-yl; or lower alkyl, especially isopentyl;

(- or a salt thereof where a salt-forming group is present.

In particular, preference is given also to a compound of formula I wherein

ris O

nis 0;

mis 0;

B,D,Eand Tare CHand Ais Nor 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;

nis from 0 to 2;

mis 0;

A, B,Dand EareeachCH and Tis N;

G is methylene;

RisH;

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. '



by |l ower al kyl, such as nmethyl or trifluronethyl, |ower al koxy, especially
met hoxy, such as 4- chl orophenyl, 4-nmethoxyphenyl or -
4-trifluoronmet hoxyphenyl; naphthyl; cyclohexyl that is wunsubstituted or
substituted by lower alkyl, especially bi84tert-butyl CasediB2805AA4%Mt - but yI -
cycl ohexyl; indolyl that is unsubstituted or substituted by hal ogen,
especially by fluorine, especially 6-fluoroindol-3-yl; or |ower alkyl,
especi a i ; I .salt-formng group is
pr esent.ﬂ#;n ‘%‘Saafg{?i%%"%‘rn?“%%fé‘f%@@&c%lh?g{cg%é%&gﬁg”& u?) a conmpound of formula I
wherei nrigQ;is 0; nisO; msO, B, D Eand T are CHand Ais Nor A B, D
and E are each CHand Tis N, Gis lower alkylene; X is NH; Y is phenyl
that isPdh@ubstituted or substituted by one or two identical or different
substi t eggp selected fromthe group consisting of hal ogen and | ower
al kyl. Preférence is given also to a conpound of forrmula |I wherein risO;
ni sf r omAQBOD;, andtBarezath CN arld, TI3M¥nd E are each CHand Tis N, Gis
nmet hyl ene; Ris?s; Xis -NR, and Y is phenyl that is unsubstituted or _
subst i t IBSMRYIENE ogen, 1 ower al kyl, |ower al koxy or cyclo- hexyl that i's
unsubst it wpd,of substituted by |ower alkyl. -19- Case 4-32905A/USN In
particular, éspecially useful conpounds include those wherein

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

halogen and lower alkyl. Special preference is given to such compounds wherein Y is phenyl

( that 1s 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 \ / AR ()
TS

p-g @k

C whereinr, m, A, B, D, E, T, G, Q and Z are as defined for a compound of formulaIl and L is a
nucleofugal leaving group, with a compound of formula II1

A

/" CHR)—Y ()
H

wherein n, R, X and Y are as defined for a compound of formula I, functional groups in the
compounds of formula I 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;



r is O;

nis O msO; A B, Dand E are each CHand Tis N Gis

met hylene; X -NH; and Y is phenyl that is substituted by one or two

i denti cal

Speci al
substit

according to the invention can be prepared by processes known per se for
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preference is given to such compgunds wher ei Ba¥e 4320084WJSN t hat

or different substituents selected from halogen and | ower al kyl.
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uted in the 4-position by t-butyl or trifluoromethyl. The conpounds
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mentioned in process a) may also be in the formof salts where a salt-

formng group is present and reaction in the salt formis possible;

Case 4-

Betaqedb‘éescnntlon of the process variants:

In the following, more detailed description of the preparation process, r, n, m, A, B, D, E, G,

Q, R, X, Y and Z and are as defined for compounds of formula I, unless indicated otherwise.

Process a)

In the compound of formula I, a nucleofugal leaving group L is especially halogen, more

especially bromine, iodine or, very especially, chlorine.

The reaction between the compound of formula II 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
additton 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 exampie an ether, such as dioxaﬁe.

Where one or more other functional groups, for example carboxy, hydroxy, amino or mer-
capto, in a compound of formmla 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,

- 20-.



and, if desired, converting a resulting compound of formula I, or an
N-oxi de thereof, into a different conpound of formula |I or an N-oxide

t hereof, converting a free conpound of for- mula I, or an N-oxide thereof,
into a salt, converting a resulting salt2pf a conpoucse#-F2M0BAYWSNI, or of
an N-oxide thereof, into the free conpound or into a different salt, and/or
separating a mxture of isoneric conpounds of fornmula I, or its N oxide,

into the,individua i ants:
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formula I, unless indicated otherwise, C Process a) In the conpound of
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form because they are not to e part int ot ecting

gr oups whieh pyotocipr grbinghara iseitabls inchardaktyonsseehtioned heremioafohfesmcbhm‘éinpﬁmt i de
“conpounds, but also in the synthesis of cephal osporins and penicillins as
wel | as of nucleic acid derivatives and sugars. The protecting groups may

al r eady TREpIRERABA bf fihclibfal REGPY b Mhn@ DflsiRh PrétctRHgUr6ls, HfdGrotecting groups
themselves, and reactions for their removal are described, for example, in standard works
such as J. F. W. McOmie, "Protective Groups in Organic Chemistry”, Plenum Press, London
and New York 1973, in Th. W. Greene, "Protective Groups in Organic Synthesis", Wiley,
New York 1981, in "The Peptides”; Volume 3 (E. Gross and J. Meienhofer, eds.), Academic

- Press, London and New York 1981, in "Methoden der organischen Chemie", Houben Weyl,

(' 4th edition, Volume 15/1, Georg Thieme Verlag, Stuttgart 1974, in H.-D. Jakubke and H.
Jescheit, "Aminosiduren, 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



functional groups -.in question agai nst undesired secondary reactions, such
as acyl ations, -21- Case 4-32905A/USN etherifications, esterifications,
oxi dations, solvolysis and the like. The protecting groups for functional
groups in starting nmaterials whose reactiZdh-is to be LeasedeiRS06sdBNal |y
carboxy, am no, hydroxy and mercapto groups, include especially those
protecting groups (conventional protecting groups) which are customarily
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i f requi t&Bonates or hydroxides, for example potassium carbonate or sodium hydroxide.

Stereoisomeric mixtures, for example mixtures of diastereoisomers, can be separated into
the corresponding isomers in a manner-known per se by means of suitable separating pro-
cedures. For example, diastereoisomeric mixtures can be separated into the individual
C diastereoisomers by fractional crystallisation, chromatography, solvent partitioning and the

like. The separation may be carried out either at the stage of one of the starting materials or
in the case of the compounds of formula | themselves. Enantiomers can be sepérated by

formation of diastereoisomeric‘salts, for example by salt formation with an enantiomerically
pure chiral acid, or by chromatographic methods, for exarﬁpie 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 suitablé éolvent, for example a halogenated hydrocarboh, such as chioro-
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 mixiure, espe-

cially approximately room temperature.



renoved anal ogously to the nentioned nethods. Additional process steps ‘In
the additional process steps, which are carried out if desired, functional
groups in the starting conpounds that are not to take part in the reaction
may be present in unprotected -22- Case “42332905A/ USN Case d+3890bA/ RNt ect ed
form for exanple protected by one or nore of the protecting groups
ment i oned above under process a). Al or sone of the protecting groups are
then renoved by one of the nethods nmentioned under process a). Salts of
conpounds of formula I (or an N-oxide thereof) having a salt-form ng group
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t hensel viasthafdlaethbosipisSpropand) @r sthyienatgB@dob ¥thers, such as dioxane, amides, such as
dimethyi formamide, or phenols, such as phenol, also under anhydrous conditions, in apolar
solvents, such as benzene and toluene, or in benzene/water emulsions, optionally in the
presence of acid or basic catalysts, for example of alkaline solutions, such as sodium
hydroxide solution, or in the presence of hydrazine-doped solid phase catalysts, such as
aluminium oxide, in ethers, for example diethyl ether, generally at temperatures of approxi-
mately from 0°C fo the boiling temperature of the reaction mixture in question, preferably at

from 20°C to reflux temperature, where appropriate under elevated pressure, for example in

£

a bomb tube, whereby the boiling temperature may also be exceeded, and/or under an inert
gas, such as nitrogen or argon. Reductive alkylation of an amino group Z with a lower al-
kaneaidehyde, 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 fo 10 megapascals (MPa), or wfith reduction by means of complex
hydrides, such as boron hydrides, especially alkali metal cyanoborohydri’des, for example
sodium cyanoborohydride, in the presence of a suitab}e acid, preferably of a relatively weak
acid, such as a lower alkanecarboxylic acid or, especiglly, a sulfonic acid, such as p-toluene-
sulfonic acid; in customary solvents, for example alcohois, such as methanol or ethanol, or



formati on of diastereoisoneric salts, for exanple by salt formation with an
enantionerically pure chiral acid, or by chromatographic nethods, for
exanpl e by chromatography, e.g. HPLC, on chromatographic carrier materials
with chiral |igands. A conpound of fornuba.l can be commeesBeshsrzigna
correspondi ng N-oxide. The reaction is carried out with a suitable

oxi di sing agent, preferably a peroxide, for exarrpl e mchl oroper- benzoic

acid, in a sujtable solvent, for 0 at drocar bon, such as
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such as agetic acid, prefer- ably at a tenperature of fromOC to the
boiling tenperature of the reaction m xture, espe- cially approxi mately
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disubstituted amidino esters (obtainable, for example, by treating the corresponding acid with

a suitable N,N'-disubstituted carbodiimide, for example N,N'-dicyclohexylcarbodiimide or,
especially, N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide; carbodiimide method) or N,N-
disubstituted amidino esters (obtainable, for example, by treating the corresponding acid with

an N,N-disubstituted cyanamide; cyanamide method), suitable aryl esters, especially phenyl

M

esters suitably substituted by electrophilic substitnents (obtainable, for example, by treating
the corresponding acid with a suitably substituted phenol, for example 4-nitrophenol, 4-
methylsulfonylphenol, 2,4,5-trichlorophenol, 2,3,4,5,6-pentachlorophenol or 4-
phenyldiazophenol, in the presence of a condensing agent, such as N,N‘-dicyclohéxy]-
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-



hydr oxi de solution, or in the presence of hydrazine-doped solid phase
catal ysts, such as alum niumoxide, in ethers, for exanple diethyl ether,
generally at tenperatures of approxi- nately fromOC to the boiling

tenperature of the reaction mxture in gugstion, prefé%?é)&&;z@ésﬁd m 20C
to reflux tenperature, where appropriate under el evated pressure, tor

exanple in a bonb tube, whereby the boiling tenperature may al so be
exceeded, and/or under an inert gas, such as nitrogen or argon. Reductive
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corresponding acids contain a free carboxy group or are’in the form of
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radical to be esterified, for exanple of the vinyl 'ester type, such as
vi nyl eskample, by treating the corresponding acid with phosphorus oxychloride; phosphorus oxy-
chloride method), anhydrides with other phosphoric acid derivatives (for example those which
can be obtained with phenyl N-phenylphosphoramidochloridate, or by reacting
alkylphosphoric acid amides in the presence of sulfonic acid anhydrides and/or racemisation-
reducing additives, such as N-hydroxybenzotriazole, or in the presence of cyanophosphonic
C- acid diethyl ester) or with phosphorous acid derivatives, or anhydrides with organic acids,
such as mixed anhydrides with organic carboxylic acids (obtainable, for example, by treating
the corresponding acid with an unsubstituted or substituted lower alkane- or phenyi-lower
alkane-carboxylic acid halide, for example phenylacetic acid, pivalic acid or trifluoroacetic
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 balide, such as lower alkane- or aryl-, for example
methaﬂe— 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



(obtai nabl e, for exanple, by transesterification of a correspondi ng ester
by vinyl acetate; activated vinyl ester nethod), carbanoyl esters

(obt ai nabl e, for exanple, by treating the corresponding acid with an

i soxazol i um reagent; 1,2-oxazoliumor \\gdward net ho@}ase 2135605A R8N

al koxyvi nyl esters (obtainable, for exanple, by treating tﬁe correspondi ng
acid with a |ower al koxyacetyl ene; ethoxyacetylene nethod), or esters of
the am dino type, such as N, N - disubstituted am dino_esters (obtainable,
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(1,5,5)) or O-(3,4-dihydro-4-oxo0-1,2,3-benztriazolin-3-y1}-N,N,N' N'-tetramethyluronium te-

trafluoroborate. Finally, phosphoric acid anhydrides of the carboxylic acids can be prepared in
situ by reacting an alkylphosphoric acid amide, such as hexamethylphosphoric acid triamide,
in the presence of a sulfonic acid anhydride, such as 4-toluenesulfonic acid anhydride, with a
C' salt, such as a tetrafluoroborate, for example sodium tetrafluoroborate, or with a different
derivative of hexamethylphosphoric acid triamide, such as benzotriazol-1-yl-oxy-
tris(dimethylamino)phosphonium hexafluoride, preferably in the presence of a racemisation-
reducing additive, such as N-hydroxybenztriazole. If desired, an organic base is added,
preferably a tertiary amine, for example a tri-lower alkylamine, especially ethyldiisopropyl-
amine or, more especially, triethylamine, and/or a heterocyclic base, for example 4-di-
methylaminopyridine or, preferably, N-methylmorpholine or pyridine. The condensation is
preferably carried out in an inert, aprotic, preferably anhydrous solvent or solvent mixture, for
exémple 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-



preferably, m xed anhydrides of those acids, for exanple anhydrides with

I norgani ¢ acids, such as acid halides, especially acid chlorides
(obt ai nabl e, for exanple, by treating the corresponding acid with thionyl
chl oride, phosphorus pentachl ori de, phosge@ide or oxal yl Casd¥-828eRA/USN d

chl oride nmethod), azides (obtainable, for exanple, froma correspondi ng
acid ester via the correspondi ng hydrazide and treatnent thereof with
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temperature, for example from 25 to 35°C (see Tetrahedron Lett. 34(46), 7445-7446 (1993));
with sodium borohydride on Amberlyte IRA-400 ion exchanger in the chloride form in an
alcohol, such as methanol/water, at preferred temperatures of from 0 to 40°C (see Synthetic

' C Commun. 19(5/6), 805-811 (1989)); with potassium borohydride in. a halogenated

hydrocarbon/alcohol mixture, for example methylene chloride/methanol, at preferred tempe-
ratures of from 10 to 35°C (see Synthetic Commun. 19(17), 3047-3050 (1989)); with sodium
borehydride in dioxane; with borane in tetrahydrofuran; by hydrogenation in the presence of
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/lithinm 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 clevated temperature, preferably under reflux (Synth. Commun. 22, 3189-

3195 (1992)).
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achieved in situ by reaction with N N N ,N -tetraal kyl uroni um conpounds,
such as Fohenzdmpandlof TorylldN Whitein\G-$ sdyl@xyrsablithteddowar alkyl it is also possible
hexaf | uor ophosphat e, . . o ]
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te- trafluoroborate. Finally, phosphoric acid anhydrides of the carboxylic
acids can be prepared in situ by reacting an al kyl phosphoric acid am de,
such as VA SRRgLic acid triamide, in the presence of a sulfonic
acid an ; as 4-toluenesul fonic acid anhydride, with a salt,
such as Al theprackebsisleph orentiened iorthe prasphtdext cdn bmcagtedaiuit underreaction,coadi- wi t h
a differ rj ' ' L; ri.am d ch_ as
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gers, for example in the H* form, depending on the nature of the reaction and/or of the reac-

tants at reduced, normal or elevated temperature, for example in a temperature range of

from approximately -100°C to approximately 190°C, preferably from approximately -80°C to

()

approximately 150°C, for example at from -80 to -60°C, at room temperature, at from -20 to
40°C or at the boiling point of the solvent used, under atmospheric pressure or in a closed
vessel, where appropriate under pressure, and/or in an inert atmosphere, for example under
an argon or nitrogen atmosphere. |

in ail starﬁng materials and intermediate compounds, salts can be present where salt-forming
groups are present. Salts can also be present during the 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



am ne or, nore especially, triethylam ne, and/or a heterocyclic base, for
exanpl e 4-di - nethyl am nopyridine or, preferably, N nethyl norpholine or
pyridi ne. The condensation is preferably carried out in an inert, aprotic,
pref erably anhydrous sol vent or sol vent -@3xture, for CascadrpP@05AIUSN
carboxylic acid am de, for exanple formam de or dinethylformamde, a
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The invention relates aiso to those forms of the process in which a compound obtainable as
an intermediate at any stage is used as starting material and the remaining steps are carried
out, or the process is interrupted at any stage, or a starting material is formed under the

: C reaction conditions or is used in the form of a reactive derivative or salt, or a compound ob-
tainable by the process according to the invention is produced under the process conditions
and is processed further in situ. There are preferably used those starting materials which
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).



hydr ocar bon/ al cohol m xture, for exanple methyl ene chloride/ nmethanol, at
preferred tenpe- ratures of from10 to 35C (see Synthetic Commun. 19(17),
3047-3050 (1989)); with sodium borohydride in dioxane; with borane in

t et rahydrof uran; by hydrogenation in the3fresence of Ca&sd£3R0SUsINcohol at
a preferred tenperature of fromO to 35C and in the presence of ammoni um
formate (see Tetrahedron Lett. 25(32), 3415-3418 (1989)); with titanium
tetra- cpl ol deflit Abum AL AR dmAKdGkde or titani um
tetrachlorrdermagnest amrm am etner, such as tetrahydrofuran (see Bull.
Chem SoThe Rebagt if¥éftion refaitesslsd th3MBimacenticalconpdsitisrisoviiviroohprise a

chl oride/ wat er _at el evated tepper.atur eferably under reflux (Synt
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neral process ons Al e process steps nentioned In the present
text can be carried out under reaction condi- tions which are known per se,
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those mentioned above.
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The invention relates also to processes, and to the use of compounds of formula I (or an N-
oxide thereof), for the preparation of pharmaceutical compositions comprising compounds of

formula I (or an N-oxide thereof) as active component (active ingredient).

Preference is given to a pharmaceutical composition which is suitable for adminisiration 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 pharmacentical 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



tants at reduced, normal or elevated tenperature, for exanple in a
tenperature range of from approximately -100C to approxi mately 190C,
preferably from approximtely -80C to approximately 150C, for exanple at
from-80 to -60C, at room tenperature, from-20 t 40 t e
boiling point of the solvent used, underg};\t nospheri cqbﬂs&"gﬁ?geo%ur%ﬂ a

cl osed vessel, where appropriate under pressure, and/or in an inert

at nosphere, for exanple under an argon or nitrogen atnosphere. In all
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Separate nto the individual 1soners,” for exarrpl e di astereoi so

enant i onier menoonedmlisgasesy desired m xtures of isoners, for exanple

racemat es or di astereoi soneric mxtures, for exanple anal ogously to -29-
Case 4-32905A/ USN the nethods described under "Additional process steps"”.
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cycl I c ethers, ex- anpl e etrahydro uran, |I1quid aromatic 'hydrocarbons,
ch as auemeg@dmt tlbhu@se formsowtdbsexanmle; tdrwem:@man,cﬂmpcmﬂ&samls or 1- or

2 pr opanaol |tr|tes as .acetaqnitril al ogenat ed hy- drocarpons,
such as SPRHO ?%‘?‘feorc,c cheﬁg?ﬁ‘gﬁ ’BE;samghrc HH’? OHRRDS f‘gF?fﬁ?nR?g Shases,
such as s Liaeifds] Bpshicks, ABHNA, Qﬁ@%sdzsﬁé}!‘.mﬁé(%E@'Ecaﬁ)ﬁﬂés@lr@@apsﬁ&% ReMptikhg

acids, such as | ower alkanecarboxyllc aci | e "acetic acid,
carboxyﬁpulanﬂdmaﬁﬁ&ﬂﬂﬁé@§0HBH@HﬂwgdeWégOfﬁwkﬁﬁﬁﬁul iehtanhydri des, for
exanpl e acetic anhydride, cyclic, |inear or branched hydrocar- bons, such

as cycl ohexane, hexane or isopentane, or m xtures of those solvents, for

exam piThe pHAtafdsutival edrusiions of GRSpridedi Bab@ibnQird prephied ih B ridh@eEBRRH Pt i on
of the processes. Such
per se, for example by means of conventional mixing, granulating, confectioning, dissolving

or lyophilising processes.

Solutions of the active ingredient are preferably used, in addition also suspensions or
dispersions, especially isotonic aqueous solutions, dispersions or suspensions, which, in the

C : case of, for example, lyophilised compositions which contain the active substance alone or
together with a carrier, for example mannitol, can be prepared 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].



sol vent m xtures can al so be used in working up, for exanple by

chromat ography or parti- tioning. The invention relates also to those forns
of the process in which a conpound obtainable as an internediate at any
stage is used as starting material and t-H® + emai ni ng Saep4-3RAPESAAISN ed
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compound of formula | (or an N-oxide thereof) as active ingredient and can
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ag nasal, a rec ecla parenteral, suc as
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animals, especially human _bei ngs., The conpositions cqonprise the active
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adm ni stration, #‘I]'ge i nvegécgor] rgl ates also to ph%r maceuticgl conpositions
for use SompeseRbehgycestdes P9 ﬁﬁf ylgge glycol ester; Gattefosse, France), "Labrasol

(saturated polyglycolised glycerides prepared by alcoholysis of TCM and composed of
glycerides and polyethylene glycol ester; Gattefossé, France) and/or "Miglyol 812"
(triglyceride of saturated fatty acids having a chain length of from Cg to Cyz from Hiils AG,
Germany), but especially vegetable oils, such as cottonseed oil, almond oil, olive oil, castor

oil, sesame oil, soybean oil and, more especially, groundnut oil.

The preparation of the injection compositions is carried out in customary manner under sterile
conditions, as are also the 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



human or ani mal body prophylactically or, especially, therapeutically, to a
process for their preparation (especially in the form of conpositions for
the treatnment of tunours) and to a nethod of treating the above-nentioned
di seases, especially tunmour di seases, nm8®-especi al | Yaselde32003arENned
above. The invention relates also to processes, and to the use of conpounds
of formula I (or an N- oxide thereof), for the preparation of
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Pharmaceutical compositions for oral administration are also hard gelatin capsules and soft
sealed capsules consisting of gelatin and a plasticiser, such as glycerol or sorbitol. The hard
gelatin capsules may contain the active ingredient in the form of granules, for example in
admixture with fillers, such as corn starch, binders and/or glidants, such as talc or magnesium
C- stearate, and optionally stabilisers. In soft capsules the active ingredient is preferably
| dissolved or suspended in suitable liquid excipients, such as fatty oils, paraffin oil or liquid

polyethylene glycols or fatty acid esters of ethylene glycol or propylene glycol, it likewise

‘ being possible to add stabilisers and detergents, for example of the polyoxyethylenesorbitan

fatty acid ester type.

Suitable rectally administrabfe pharmaceutical composttions 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.



suppositories or capsules.. Oher dosage forns are, for exanple, ointnents,
creans, pastes, foans, tinctures, |ipsticks, drops, sprays, dispersions,
etc.. Exanples are capsules conprising fromapproximately 0.05 g to
approximately 1.0 g of the active ingredBént. The phalarecki29GE/USN
conpositions of the present invention are prepared in a manner known per
se, for exanple by means of conventional m Xxing, granulating,
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of “ant i SapdtinrLBatis Phipafiised o smatPeiat AR Mitkss Senafii egbwd, eSpechilys

3, 5- di - ypehsehEdpthside twﬁhmfﬂérpbmmﬁ kinbS€, e3pLiIfla GRRBRIHANg AincubaReasbat ty

acid
The compounds of formula I (or an N-oxide thereof) can be administered prophylactically or

therapeutically as such or in the form of pharmaceutical compositions, preferably in an
amount that is effective against the mentioned diseases, to a warm-blooded animal, for
example a human being, requiring such treatment, the compounds being used especially in the

form of pharmaceutical compositions. In the case of a body weight of approximately 70 kg, a

-

daily dose of from approximately 0.1 g to approximately 5 g, preferably from approximately

0.5 g to approximately 2 g, of a compound of the present invention is administered.

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 obtalned

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



esters has a maxi nrum of 6 carbon atons and is a nono- or poly-hydric, for
exanpl e nono-, di- or tri-hydric, alcohol, for exanple nethanol, ethanol,
propanol, butanol or pentanol or their isonmers, but especially glycol and
gl ycerol. Exanples of fatty acid esters.@ggi-ch maybe ©Bsd 2-Gpe0E20USN
ther efore: ethyl oleate, isopropyl nmyristate, isopropyl palmtate,

"Labrafi I M 2375" (pol yoxyet hyI enegl ycer ol tri oI eate from Gatt ef osse,
Paris), "Labra coI erides
pr epar edo‘fffeaf’ %'ﬁcﬁvﬁiq%ie GBS "’lcﬂgt éh?é[‘%r 3F %'ghﬁ geb? %ﬁcegﬁsﬁeri des
and pol yartdgonsdo tHoge alentishett in tiaExahplese, France), "Labrasol" (saturated
pol ygl ycol i sed glycerides prepared by al coholysis of TCM and conposed of
gI yceri des and pol yet hyl ene gl ycol ester; Gattefosse, France) and/or

"Mgl yO'In%ﬂ@pre Sﬁaﬁbﬂbyﬁ&‘thg%eﬁéﬂaﬂﬁtaﬂ&%&ﬁoﬁﬁtg&%p%%éé%nﬂﬁﬂﬂ 4t nét t%flﬁke’bdrﬁ”gt h
of fromC8 to Cl12 fromHi | rmany), but "especially vegetable oils,
such as mcbhee wastesdmay be ma}bmmu:dd‘onn ibh¢ogssany. [Prefemed p:roteodmg ,grm,a]ﬂnell‘m I,
soybean o and re.es 0 ut Qi The ara t he
o ot 1 oRtreatBu AR b RS ercBhR R hubtina e ERo Rl Tl of o
condi ti qpe staﬁﬁug%ﬁeﬁél@; and ﬁﬂeﬂﬂ&ﬁfa@é%qﬁhbé?s'ﬁoh heisatdo Jsﬁble%&%@%'t §alts'tﬁéx@of
anpoul es or vials and the sealing of the contai ners Phar maceut i cal
conposi twiare sfltforoning gratps a1 presart and tharsabizorcibtqaistan,is hlse pessivip ueinglay

b t di.ent. with d
o7 anul a ity T DL PEY R ST oot B fo BGRB8y ¢ ne
m xt ur e iffen@EPRYh@Rde thir 4815, Warre dpRERNARRATRSIPR! at e by addi tion of

aﬂal tional excipients, to tablets or drageé cores. Suitable carriers are
especially fillers, such as sugars, for exanple | actose, saccharose,

manni t ol I repar af i u hospha

exanpl e q%%o}tng? #ﬁr@gﬁ%@@n@%ﬁf gg‘@@‘g%"@%ﬂﬁ%ﬁ d(/%lg% ﬁgr %%? ﬁ%% en
phosphatike ombls@mmowﬁeas defiidd fob ferinalLh@s belphé a@éﬁamle&a Pfenby rmﬁaga rice
or potato starch, nethylcellul ose, hydroxypr opyI met hyl cel | ul ose, sodi um
car boxy@ém?mpﬁﬁ’ﬂaﬁléfé(nd/ or pol yvinyl pyrrolidone, and/or, if desired,

di sintegrators, such as the above-nentioned starches, also carboxynethyl
starch, crosslinked pofyvinyl pyrrolidone, alginic acid or a salt thereof,
such as sodi um al gi Qﬁt . itional excipients are especially

Zn av)

L*

wherein L* is a nucleofugal leaving group, especially halo, such as bromo, and m and Z and
the bonds indicated by wavy lines are as defined for a compound of formula I (especially

( m =0, i.e. Z is not present - the corresponding compound of formula IV wherein L* is bromo
is available commercially from SPECS & BIOSPECS, Rijskwijk, Holland), with a compound

of formula V
A=B '
/
K (%t eH V)
D-E Q)
wherein G is -CH;-0O-, -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 IT with a

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



flow conditioners and lubricants, for exanple silicic acid, talc, stearic
acid or salts thereof, such as nmagnesium or cal cium stearate, and/or

pol yet hyl ene gl ycol, or derivatives thereof. Dragee cores can be provided
with suitable, optionally enteric, coati-zgs, there beCas: 4S20050USN alia
concentrated sugar solutions which may contain gum arabic, talc,

pol yvi nyl pyrroli- done, polyethylene glycol and/or titanium di oxide, or

coating sol.utions in,suitabl e,or.gani c .solvents or v.e m xtures or, for
Shet or S Ay B B R A o tp PR e R S HERD: Tettb RS c

pr epar atjMagiunfUf toraste et @ﬂldtiﬁ%%’iﬁplﬁﬁ%bﬂi@b@K@:e?for example, J. Org. Chem. 61

hydr oxypr opyl nethyl cel | ul ose phthal ate. Col ourings or_ pignents nmay be
added t o724A€7244K l%&@) o thel likgqwelerbly wib Pdt sythe peaspiics ofep @ﬂqabe’mtaf i cation

purposes _gr to indic i ffereni. doses. of .active ingredient.

Phar moetiooafs SRS RE TG Bkl aRN R Plor28 roliu SEOE A smosramise ac i n

capsul esyrafehbipPhihder $E€MIxe ThERAS thef bR aSdonii@uad ofRIraikiaTIeNd a pl asti ci ser,

~such as ‘glycerol or sorbitol. The hard gelatin capsules may contain the
active ingredient in the formot granules, for exanple in adm xture with

fillers, such as corn starqghy_ nders and/or glidants, such as talc or
magnesi um stearate, and optionglly stabilisers. In soft capsules the

active ingredient is grgferabl n!nved or suspended in ﬂ;gi table liquid

exci pients, such as fatty ovls, affin oil or liquid pofy t hyl ene

glycols or fatty acll G of yl ene glycol or propylene glycol, it

| i kewi se bei ng possi @)add stabilisers and detergents, for exanple of

tge pol yoxyet hyl enesorbitan fatty acid ester type. Suitable rectally

a

m ni st r.abl.e phargaceuti.cal, co sjtions are, f l.e, . suppositories
that corf8ieLsin a‘é‘[ gaélﬂﬁl 900 “Bﬁ‘l‘)a?‘fdebya‘é’?W/@anﬁpg%’i ﬁ’rﬁ? ’n% ft@ ﬁn‘ggﬁr&ﬁl tory
base. Suetiadd for a%@ﬂir?ﬁ_ﬁil& f forRaRaS ] Rherk G XATBLO-, -O8L 18-k -OH,- N Belsi C
triglycerides, paraffin hydrocarbons, polyethylene glycols or higher
al kanol 9xa, tBiporcd¥e 4- 3290BA/ USN  For parenteral adm nistration there are
sui tabl e, especially, aqueous solutions of an active ingredient in
wat er-soluble form for exanple in the formof a water-soluble salt, or
aqueous The kbAe$PoRBing ¥SRHOENDOOEfohRala T 0Abd ?aﬂ:@ fepdfiam b estesiakieh of a
subst ances, for exanpl e sodium carboxymnethylcellul ose, sorbitol and/or
dext r an nuelgofugel greup Feep defmadifor fornula Iy ysing arcopesponging-acid anhydride, for ex-

ample phosphoryl chloride (POCl;) for the introduction of L = Cl or a different reagent menti-

oned below for the conversion of a compound of formula XII into a compound of formula II.

The starting materials of formulae IV and V are known, can be prepared by processes known

' ( per se, or are available commercially.

A compound of formula Il wherein G is methylene 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

LI o

wherein Z and m are as defined for a compbund 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



dient, optionally together with excipients, can also be in the formof a

| yophilisate and can be nmade into a solution prior to parenteral

adm nistration by the addition of suitable solvents. Solutions used, for
exanpl e, for parenteral administration edfi-al so be udeateas32H¢4<USN
solutions. Preferred preservatives are, for exanple, antioxidants, such as
ascorbic acid, or mcrobicides, such sorbic acid or benzoic acid.- The
invention relates especially to a process or a nethod for treating one of
t he pat hol ogical conditiong that is characterized by an aberrant MAP

ki nase signaling pathway,, K espegciFaNy a disease responsive to iphfbition of
RAF ki nase, especially al'porre| Mgnt unour di sease. The co'nggu ds of
formula | (or an N oxi deN&éher€0oN-~Ccan be adni ni stered prophylactically or
t herapeutically as such or in the form of pharmaceutical conpositions,

pr ef er aklperdif i kad RARYWRA ad Binedl SorGbirkalh Weﬂﬁgaingﬁﬁn& SefoRE PN edtdh ﬁ@ﬁ-s es,

to a warm bl ooded ani nal, for exanple a human bei ng, requiri.ng suc

t r eat memverted into twripwenalkylestengfonexunme pi edding g sititabldi-lofver alkylformamide

phar maceuti cal .c itions... ln the cas f body ., weight of appr.Qximately
0 kg S ieR AS el Bmaiids rshatirety 1Sy ol Tenga
pr ef er aljhry iif 4 QM-BRNOWEnIBELARAmple PhlollOwaPAkMe! iR Ak YicRldomethafe GRFPOUNd Of
the present invention is adm nistered. The preferred dosage, conposition

and pr eptrratg the nuktuph@rovepdeit iteakadtionpreferabiy st tefhpedhoreneifren Otto @0CuRked i n
each particul ar case, are descri bed aboye. Starti terjals The_ starting
ot er | SRSt APRTORIAALELE 204 (FREHET: | B gor&%s%ﬂg%@veﬁﬁ Ve FSiBl 9f RUEHe hat
the comﬁqgg?aﬁ:ﬁati oned as being preferred are obtained. The starting

terials o ornul ae 11 and 1111 are known, can be prepared by processes
known -35- Case 4-32905AI USN per cse, or are available commercially; in
particul ar, they can be prepared by pcesses anal ogous to those nentioned
in the Exanples. In the prepagabi ) Ejv ng materials, any (Viigti onal
groups present that are not to,take p in™ he reaction may be in
protected form if necessary. He efred” protecting groups, their

wherein Alk is lower alkyl, especially methyl; and the other radicals are as defined for formmi-
la V1. The ester is then reacted in a suitable solvent, for example an ether, such as tetrahy-
drofuran, or an ester, such as ethyl propionate, or mixtures thereof, with an aldehyde of for-
mula IX
A=B
N/ CHO (Ix)
C \\D—(~ E

’ wherein A, B, D, E, Q and r are as defined for a compdund 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}



i ntroduction and their renoval are described under process a) or in the
Exanples. Instead of the starting materials and internediates in question,
it is also possible to react salts thereof where salt-form ng groups are
present and the reaction in question is-a8Bso possi bl eCass £3220580I5N.
Therefore, any reference hereinbefore and hereinafter to starting materials
is also intended to include their salts, where expedi ent and possi bl e.
Compounds of fornmula Il wherein Gis -CH2-O, -CH2-S-, -CH2-NH, oxa, thia
or -NR- and the other synbols are qS defined for forrmula I can be
prepared, for exanple, by reactlna pound of formula IV O HN Z)m (1V)
\' I / L' wherein L* is a nucl eof gal rmdhgr oup, especially hal o, such
as bronmo, and in and Z and the Nébngs di'cated by wavy lines are as
defined for a conmpound of formula I](espem ally in =0, i.e. Zis not
present - the corresponding c 0 of formula IV wherein L)* is bromo is
avai |l abl e comrerci all'y from SPEGSE&QBI OSPECS, Rij skwij Kk, I—QF and), with a
conmpound of fornmula V A=B \N\Eyﬁ (V) DEQ, wherein Gis -CH2-0O,
-CH2-S- or -CH2-NH-, or is oxa, this or -NR-, and A, B, D, E T, Q and r

def i f or,, f f er abl di t
o R S SR I Tkl T oY SR A S0 g
conpound,ghd befommuf & kha%(sxh SundGo H&%ﬁéd mndtspédﬂdhﬁmls |aha10§6us%ttﬁb§é%11 @di um
conpl ex catalysis wth ?or exanple wth -36-

t.et r aki pfepargivarn Itlpml@gvph alkyl gster of detimuda Ydiipintxthe ,cogaspoadmgd@@yr #Hkylastsryl ) 3
corrpl exe§ rrr%?l k?dl um(0) conplexes with chel ati ng bi s(phosphi nes) (see, for
eéanpl edifo Chem 61

| | | (XD

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,
C 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 XI1

(X1I)

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 1.



7240-7241 (1996)) or the like, preferably with NOin the presence of an

al kali metal carbonate, such as K2CO3, in a suitable solvent, such as
toluene, at elevated tenperature, preferably under reflux. There is then
obtai ned a conpound of fornmula I1* 0 HS8A=B Z) m ( 11€3se B3BOE@A/USNerein in
and Z and the bonds indicated by wavy lines, and A, B, D, E, T, Qand r are
as defined for a conpound of fornmula I, and wherein Gis -CH2-O, -CH2-S-

or -CH ' Q%R i NRerted ThE ol | ]
f or mul ?}Mtoé%%ugg%g?eparlaegmlﬁé%fcr(%%%g | nttgg%rgﬁgpon i(%?gﬁ');lrﬁlgnucl eoPﬁ]té%l
group UalBher dedlt tieeeof,dry heamswdfa shitable siagentdorcihe imspiodomof the ndckofugdr | de,

f - I hosphoryl, chl ori.d POC13) f the introduction of L = C
2 i 1 JPGRE FERGRt SHATHRIE & RIRERPORAMa{iRG O PHORh BN DS DA P e IR of
formul ;p}?éh@ ch ei\p@@@{wggosgﬁoﬁgg%@nwﬁde wT@sms& &b 9r (P4 SliteleSso?f

e and V' are no ,

f or mul can be preparéd by processes known per se, or
ar e avaienglbreexaoipiesceiaitije, iritheabpoee dr, prefexabhy, imthk Ipreskececdfra @Briesporet hyl ene

I AETEERTE S AR R T T
wher ei £ i’a?ﬂohf‘ct(ﬁteco?i‘gf}lﬂt;tfeg@gﬁdﬁ@r&e@@%ﬂg@&gﬁ%ﬁé@ 4010 \Wob@, an al kal i

nmetal cyanide, especi tassi’um cy tenperature, for
exanple at from 100C to 200C (see Org. Synthesis, Coll. Vol. 3, 174),
yi el ding a cyanonet hyl benzoi c ,eﬁci d of formula VII -37- Case 4-32905A/USN O
HO ( Z)Ima{lquﬂpgoqq@anner, it 1s possible using compounds analogous to those of formula IX
( wherein, however, the place of the -CHO- group is taken by a corresponding lower alkane-
aldehyde group, via compounds analogous to those of formulae X to XII wherein the place of
the methylidene group (formula X, XT) or of the methylene group (formula XTI) is taken by a
corresponding lower alkylidene or lower alkylene group, to prepare corresponding com-

pounds of formula 1I wherein G is lower alkylene.

The other starting materials are known, can be prepared by processes known per se, or are
available commercially, or, in particular, can be prepared by processes analogous to those

mentioned in the Examples.

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

( | thereof.

Synthesis Examples

Example S1: 1-(3.5-Dimethylanilino)-4-[(pvridin-4-yh-methyvl]-isoquinoline

(= N-(3.5-dimethyl-phenyD-[4-(pyridin-4-yl-methyvl)-isoquinelin-1-yll-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 ul (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
is heated for 8 hours at 90°C. Concentration by evaporation is then carried out; the residue is
taicen 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-



wherein the radicals are as defined for formula VI; the conpound of formula
VII is then con- verted into the |lower al kyl ester, for exanple by adding a .
suitabl e di-lower alkylformam de di-Ilower al kylacetyl, such as

di met hyl-f or mam de di net hyl acetyl, to the-4bnpound of Cased3RZ90GAMUSNH a

sui tabl e solvent, for exanple a hal o-1ower al kane, such as dichl oronet hane,
and stirring the mxture to conplete the reaction, preferably at

t enper at f a

t ermer at o st C3M bitoRRerdeBl LT PR Pt ARELRE ST 8 robififBian

obt ai ned fiom &hkl LeHrathdxdhé Vield ﬂH@tlﬂewhmpaumi AH.& 156-158%€r FABKYIS: especial ly
nmethyl, and the other radicals are as defined for formu- la VI. The ester

i s then (el Ed340 Amab uiicallCaHsd:v 0rtHG)dC 8@.24a ik 626 %1 NdR2,3 Iskclfouad

tetrahy- es such as ethyl propionate, or m xtures

t her eof C%Q%%}PQP H@crxl@%f/ for- muila IX ASB N CHO (IX) DE A wherein
A B, D, E, Qand r are as defined for a conpound of formula 1, in the
presence of an al cohol, such as nmethanol, and of the correspondi ng

al cohol afbe stettiig rastedial isaptephicdmefellowsret hanol ate, for exanpl e sodi um
rrethanolgw, '&t a tenp ?ature af, pr fler bly fromOC to reflux tenperature,
preferab = Fert g . yielding the conpound of

formul a inB8miicastritl, 329 8TAOYIRW]) 8f HYAbMetlYEbeBoic acid (for preparation see:
Org. Synthesis, Coll, Vol. 3, 174) are dissolved in 1.7 litres of CH,Clz; 242 ml (=90 %,

('- 1.6 mol) of dimethylformamide dimethylacetal 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 NaHCOj3 solution and brine. The aqueous phases are extracted
using 2 portions of CH,Cl,, and the organic phases are dried (Na;SQO,) and concentrated by
evaporation. Column chromatography (SiO;; ethyl acetate/hexane 1:4, applied in ethyl
acetate/hexane/CH,Cl,) yields the title compound: m.p. 49-50°C Anal. cale. (C10HoNO;) C
68.56 %, H 5.18 %, N 8.00 %; found C 68.5 %, H5.1 %, N 7.9 %.

S1b) 2-f(1-Cyano-2-(pyridin-4-yl)-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

( i 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 HCl! and is then stirredrfor one hour at 5°C. The title
compound crystallises out and is filtered off with suction and washed thoroughly with THF/-
water 2:1 and THF: m.p. 218-219"(3;7 FAB-MS: (M+H)y"=251;; Anal. calc. (CysHoN,0;) C
71.99 %, H 4.03 %, N 11.19 %; found C 71.9 %, H4.1 %, N 11.1 %,

S1¢) 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;Cly; 169 ml (=90 %, 1.1 mol) of dimethylform-




A(X) N~EQ, ~-D whereinthe radicals A, B, D, E, Qand Z and the
indices r and in are as defined for a com pound of forrmula I; that
conpound is converted (under conditions anal ogous to those for the
preparation of the | ower alkyl ester of -#érrmul a VII|)Case4329@DA/USN
correspondi ng | ower alkyl ester of fornmula XI 0 AIk-OZ)mNC (XI) BN ~
p' E O wherein Alk is lower alkyl, especially nethyl, and the other

radi cal s_ar £ ) - ' e e
pr esence"m(i;%d g&@ﬁﬁ?&%ﬁ%@%@% %‘g{hs’ %%%%5%3?%9232 ra- &cﬁ% Ei cglt%gﬁglg? ISEI%-{? h as
Raney cabahitiediont f5 22 dioats! ty compleeythairedctibn. The reacsioh hgiktuee sdilteeed, andtleh  as

an ether, for exanple tetrahydrofaran, .oy an al cohol, suc S t hanol , or
mi xt ur edesifes Sgyashed ﬁ’tor(ﬁ%gHYeWFé@HZQFﬁf@fiéféiﬁP@&diorch’éﬁ% Ct%g%ﬁgat% y
pressur \ r., . _
e R S R R L
A 1 NoBnEvidd the title compound: m.p. 102-104°C; FAB-MS: (M+H)"=265; Anal. calc.

(CigH12N202) € 72.72 %, H 4.58 %, N 10.60 %; found C 72.7 %, H 4.8 %, N 10.5 %.

S1d) 4-(Pyridin-4-yl-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 methy] 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/ethyl 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. cale. (CisH12Nz0 - 0.05 H;0) C 75.96 %, H 5.14
%, N 11.81 %; found C 75.8 %, H 5.2 %, N 11.9 %.

Sie) 1-Chlero-4-(pyridin-4-ylmethyl)-isoquinoline
With the exclusion of air, 32.7 g (139 mmol) of 4-(pyridin—4—yl-methyl)-ZH-isoquinolin-1-one
are made mto a slurry in 560 ml of acetonitrile, and 69.2 ml (277 mmol) of 4N HCI in dioxane

and 31.7 ml (346 mmol) of POCl; are added. The mixture is stirred for 22 hours at 50°C and
C., 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 aﬁd, 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)-methyll-isoguinoline
With the exclusion of moisture, 1.6 mi (13.1 mmol) of 3-chlorobenzylamine and 800 mg
(3.14 mmol) 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, I ml of concentrated ammonia

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



wherein the radicals A, B, Db E,L Qand Z and the indices r and in are as
defined for a com pound of formula |I. -39- Case 4-32905A/ USN The conpound
of formula XIl is then converted into the correspondi ng conpound of fornu-
la 11, or a salt thereof, by neans of a s42tabl e r eagdiasefde329054/USN

i ntroduction of the nucl eofugal |eaving group, for exanple a phosphoryl
hal i de or phosphorus pentahalide, especially phos- phoryl chloride (POCL3)

o . : ,
For " oxami e D AR PHefEhER bﬂ‘ra@”%*s%ﬁ%éﬂ‘%%e%?% ?%Bﬁi’/%gibtﬁa%@ Aldnce of
a corres ds ﬂ%@ﬂle%ﬁﬁgouﬁ&”m ﬁxﬁﬂpi@z‘@f FABIV: pugh as

hydr ochl aci d, preferred tenpefa- ture f from 40C to refl ux

t enper at lﬁ@ﬁﬂzﬁﬁﬁlkﬂﬁlﬁﬁ %t Hefpt %anialt.@ %, 1 8:8540; foond0C3.3 %, BhS.4r%4) Jddibs
manner, i éi,r@,%@ssi bl e usi ng conpounds anal ogous to those of fornula I X
wherei n, “fr % the place of the -CHO group is taken by a corresponding
| oner al kane- al dehyde group, via conpounds anal ogous to those of fornul ae
Xto Xl wherein the pl ace of t he rrethylldene group (formJIa X, XlI') or of
t he net hjkempleg® b Ip(4 : [ : thvlleisoquinplingli ng | over

For il 2 Mithihe St e E%roag%f’ﬁg%# o PR PR (OB aP3 are ©

known, _C?f}n&? op!xéaﬁﬁ-@-d @ﬁ&h%?ﬁ%ﬁﬁyﬂ‘-ﬁ%ﬂngﬁﬁe Rample B Qre ﬁfﬁ%’d‘ 8P5 Bours at
comercially in particular, can be prepared by processes anal ogous to

those n8AIC imm sinizogem e T miFuge Etherptasiedandqartifiried hewerncss Guv)

b ;ﬁ;f ;2@@% (a055h8 1 aletald e il aceshe phase < Whicd over Ma80y and " 1CS' S

1-¢3, 5-D I i
D_e@tbﬁ&yfé&nr:zhgrpa}mﬂ;a{og%@ygglﬂcéga éoo,m/byéth 1aaeﬁwm&hh§%oll&wed by,

N- (3, 5-di phenyl) - 14 I n-4-yl-methyl )-i'so(j uinol i vil |
Wth thecryselhrstion frofn haxiase redryiodisopropgl Ba&hohbah yiedds 86 g-afiarightyeliami | | ne

AT e e

1-chl or OH46-_§§1%£IN gdiB34syl)-nmethyl]-isoquinoline, the mxture

Biological Examples

Active B-Raf, C-Raf, and V599E B-Raf proteins of human sequence are purified from insect
cells using the baculoviral expression system. Raf inhibition is tested in 96-well microplates
coated with IxkB-o and blocked with Superblock. The phosphorylation of IkB-o at Serine 36

(' is detected using a phospho-IxB-a specific antibody (Cell Signaling #9246), an anti-mouse
IgG alkaline phosphatase conjugated secondary antibody (Pierce # 31320), and an alkaline
phosphatase substrate, ATTOPHOS (Promega, #S101).

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

‘ Melting MS
Example point | (M+H)"
No. L)




is heated for 8 hours at 90C. Concentration by evaporation is then carried

out;

4- 32905A/

the residue is
solution and 20 ml of CH2Cl 2,

USN

rati on again.
acet at e/ hexane 3: 1) and crystallisation

and t he

Col um chr omat ogr aphy (Si Q2
from et hyl

taken up in 4 mM of water,

1 n of saturated amoni a

organi ¢ phase is separated off,
dried with Na2SO4 (anhydr ous) and concen#3ated by evé—iﬁ?e‘ci 90844 dSN

; et

hyl

acet at e/ hexane yield

the titl g—eenpognt—mp—156=158C FAB- VB (VHillEmsp0, mAnall. cal c.
(CZBHle\L%Q H2O) C 80.95 % H 6.26 % N 12| Fhid6 | fermgt |C 80.9 % H 6.2
% N 12.4 Np.| N€¢ starting material is prepared @6 fpllows: |Sla)
2- Cyanom:tnyl —bgnzoi ¢ agi d pet hyl ester Wth genailRe| hedsi ng, 175 g (1.08
nmol ) of Z-cyanonet hyl - benz acid (for prepafation|see: (Og. Synthesis,
Coll, Volj. 3, 174) are di ed in 1.7 litrep of QH2C12i 242 m (00 % 1.6
not) of di met hyljf or mam de d #fl acetal are hdded pbropwi s¢ at room
tenperatyre, and stirring is c rrled out for|38 hours to &orrpl ete the
reaction.| The reaction mxturevfs washed with 2 x 1.2 litnes of saturated
NaHCO3 sql ution|and bri ne. phases|are ektracted using 2
portions [of CH2(ClI 2, and the orQgs ases arge dried (Na2SP4) and
concentrgted by| evaporation. Cglum chromatography| (Si G2; |ethyl
acet at e/ jexane 1:4, applied et hyl acet at e[ hexang/ CH2Cl 2) vyields the
title conpound: [mp. 49-50C AaI calc. (CloHBND2) CC 68.52> % H5.18 % N
8.00 %fqund C 68.5 % H B: N7.9 % SIb)
2-f(1-Cvs 27 (wyrTdim-Z=yI F=vinvliT-bénzoi c afrd-20¢ { h 44he ¢xcl usion of air,
1z7.7 m (17735 rPI) of pyridi-ie- 4-car bal dehydg (Fl uka, Buchs, Switzerl and)
ake addeq to a golution of 215.6 g (1.23 nol){of 2-tyanonethyl-benzoic acid
met hyl egter in{1.8 it THF. The mixture is cpoled t¢ 8-9C, 297 ni
(1.6 nol )] of a %.4M sol ut of sodi um net hapol at e} i n nmet hanol are added
dropwi se {in thejcourse of 2Q-fmpytes, and the mxtpre is gtirred for 1.5
hours at [from 10 to 15C. The m Xture is then adjustped to pH 6.0 using
approxi mgtely 3% then stlrred jor onelhour at 5C. The
title cqnmpound s filtered off with guction and
washed t Hor oughl
3 144-145 340
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=
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water 2:1 and THF: mp. 218-219C, FAB- ME:
(C15H)oN202) C 71.99 %

11.1 %

H4.03 %

-cyano- 2- (pyridin-4-yl)-vinyl]

of CH2d 2i

169 m (190 %

Pucrhc

( MtH) +=251; ;
N 11.19 % found C 71.9 %
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Wth the exclusion of noisture,
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with water and ether and dried under a high vacuumat 60C. mp. 119-120C,

FAB- MS:

( MH) +=255: .

Exanpl e S2:

1- (3- Chl orobenzvl am no) -4-1(nvridin-4-vl)-nethyll-isoquinoline Wth the
exclusion of mpisture, 1.6 m (13.1 nml4p-of 3-chl or 6aadyRAPAAEShhd 800 ny
(3.14 mmol ) of 1-chloro-4-(pyridin-4-ylnmethyl)-isoquinoline (Exanple |e)

2 hours at 150C. The m xture is suspended in ethyl

are stirred for

acet at e, (—m—of—concentrated—ammonia SOl Ul 1| @fkiins | 20860,
wat er an%&ggﬂyais carried out, and the organi geimhases+m* d
4- 32905A . (JNa2SO4) and concentrated by evagmation. Co
chr omat ography [(Si OZ; etk acetate) yields|the tiftl asécon
141- 142G, FAB-NB: (MrH) +=3 Anal . calc. (C22H sN3Cl) C 7
N 11.68 P4 C19.{185 % fwup R % HS5. 1% N1116 % C
S3: 1-(4rt-butylanilino)y-4-f(pyridin-4-vl)-nethyll{isoguin
exclusion of ndisture, 27.5ml( 2, pl ) of |4-t-bytyl-an
(27.5 nmol) of| 1-chl oro-4-(pyridi yl met hyl ) - i s@qui nol
are stirred for] 3 hours at 80 u a nitrogen blanket.
t hen cool ed and partitioned between 5% (wv) [ NaHCD3 (aq.)
acetate.| The etthyl acetate_phase is dried over MgS®4 and d
Fl ash chfromat ography (silica gel, 50% (v/v) ethyl acetate/
by crystallizgtion fromhexate in a dry icelisopropyl ald
8.6 g of agHrght—yettow powder, mp. 157- I59¢ig-Adal . 38@al C|.
6.86 % N f1.43 % % fdund C 81.88 % H6.8%% N11|43% B
Ctive B-Raf, (- Raf, anad QE B-Raf proteing of hdman sed
rified fromijnsect cell i ng the bacul oyiral eéxpressi
inhibitijon is tlested in 96 coated with h
wth Sup%rblock. L at Serine 3
usi ng a jphospha Signal ing #
anti-nouse | gd ed seqondary
# 31320)| and 9§
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phosphat ase substrate, ATTOPHOS (Pronega, #S101). Each of the follow ng
conpounds inhibits wild-type CGRAF at an IC50 of from0.01 to 3.5
m cronmol es/liter and/or wild-type B-RAF at an 1 C50 of from0.03 to 3.7
mcronoles/liter and/or mutant B-RAF ¢¥699E) at an Gam0H-32945A4WPY. 01 to
3.4 micronoles/liter. Melting M5 Exanple point (MH' No. C -43- Case
4-32905A/ USN Melting M5 Exanple point (MW No. C 1 a~ 182-183 346 NH 2
F 205- 206—441—FFC—/—NH~——NP="N"\ 142- 14rMéﬂ§qg NFvigC -|44- Case
4-32905AVﬂ§yplel‘/El ting M5 Exanpl e point (Mt}+| Nt 0GM#4D*\] 146- 148 340

(°C)
o 149-150 452
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(7 13. >k©\ | ) i
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Nay
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/" NH N 5 158-159 354 / NHN N6. 368 aNH N' / N 368 aNH -45- Case
4-32905A/ USN Melting M5 Exanple point (MHll+ No. C 356 8 OaNH N N9

118-119 354 NH N N 10..144-145 340 NH N~
- 47 - Case 4-32905A/USN

Melting MS

Example point M)’
Ne. O
16 Br 167-168 | 404/406

17. Br 416

359

C 18.




11. \ 143-145 354 / NH N/ N -46- Case 4-32905A/USN Melting M5 Exanple
point (MHI3)+ No. C 12. 149-150 452 | / NHN N 13. / NH N 14. 158-159
368 NH N 15. F 160-161 380 F F / NH -47- Case 4-32905A/ USN Melting M5

Exanpl e point (MfH)' No. C 16. Br 167-288 404/ 406 Case 4-32905A/USN

Melting MS .
Example ' point | (M-+H)
No. CC)
19 >k©\ 81
NH
N TR
| o
=
20. 133-134
71 159
v
Naw




\ NHN 17 Br 416 \ NH N N 18. ci 359 / NH N -48- Case 4-32905A/ USN
Melting MS Exanple point (MHJIf No. C 19. 81 NH N N\ 20 133-134 NH

e-~ 21 F159 FF q/ NH N/eN -49- Case 4-32905A/ USN
- 49 - Case 4-32905A/UUSN

Melting | MS

Example point | (VHH)"
No. Q)
. 119

3. 124-125

133-134




Melting MS Exanple point (MHH)' No. C 22 Br 119 NH N N 23. F 124-125 F
FF F NHN11 / N 24. 133-134 NH N N -50- Case 4-32905A/USN Melting

M5 Exanpl e point (MFRf No. C 25 418/420 Br aNH N
-50- Case 4-32905A/USN

Melting MS

Example point | (M+H)"
No. W)
25 418/420
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C. NE
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N 26. 374 aNHN N 27 Ol NH N N51 - Case 4-32905A/ USN Mel ting MS
Exanpl e point (Mr13)' No. (OC 28. 89-92 "'NHN N29. F396 F F HN

30. F412 S\/ ( O F HNN
-51- Case 4-32905A/USN

Melting MS

Example point | (M+H)
No. (W)
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1/

N NHN/NP 32. Fo 410 Fx /
Case 4-32905A/USN Melting Ms Exanple p

F

-52- Case 4-32905A/USN Melting M5 Exanple point (M| +
332 N/
oint (M)’

F NH N ~N 33.

No. C 31. 369
NNH HNI11 -53-

No. 34. F F 444 0 S
Case 4-32905A/USN

Melting MS .
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\O HNNIII N/ C35. ~ 397/ NomMm HN\ NN36. F394 F F \... HN\
N N -54- Case 4-32905A/USN Melting M5 Exanple point (MH-If No. (C ~ A

340 37 HN\ I ~ N 38 355 NH N 11
- 53 - Case 4-32905A/USN

Melting MS .
Example point | (MtH)
No. {~C)
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39. FF 480 FF ~ FF HN N N40. 342 HN\ NIII N -55- Case
4- 32905A/ USN Melting MS Exanpl e point (MtH)' No. C 41. 394 HN N\ \
[/ 42. 0 354 HN N\ \ N/ 43. cN 337 HN N | N/ :
' -54 - Case 4-32905A/USN
Melting MS .
Example point (M+H)
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-56- Case 4-32905A/ USN Melting M5 Exanple point (MH)'

N\ \ 45 368 HN\ N N/ 46. 370 HN\ N 47. 4~

Case 4-32905A/USN Melting M5 Exanpl e point (M-Rf  No.

\N O C 49. 388

-55-

No. C 44. 369 O
352 HNN N~/ -57-
48. 384 HN\ i \
Case 4-32905A/USN

Melting | MS
Example point | (MiH)
No. ]
41 Q/O 394
HN
N R
| F
| S
Ne
. ( 42. 0 354
N TR
| S
| e
N A

43.

(N

337




HN \
point (M 1)+

No. C 51. 382 HNN

\' N 54. 386 NH -59- Case 4-32905A/ USN

S N50. 383 HN\ N N -58- Case 4-32905A/USN Melting M5 Exanp
/ N52. 384 HNN OH NJ53. I
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- 56 - Case 4-32905A/USN
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Mel ting M Exanple point (MH+ No. C 55. 404 HN\ N F F 56. 362 HN\
\ IN N57. 418 NH N', 58 434 NH N OAS 0 O -60- Case 4-32905Al USN

Melting M5 Exanple point (Mtw No. C 59. 386 / NH _
- 57 - Case 4-32905A/USN

Melting MS
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_ 0 . N -61- Case 4-32905A/ USN
No. 0 433 62. N\H NO N / O 63. 351

N~1 \ S60. 369 HN N NN 61. 418 NH N ~\
Melting MS Exanpl e point (Mtl{)"’

HN' N N 64. F 422 -58- Case 4-32905A/USN
Melting MS .
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FFNH NNOQ-62- Case 4-32905A/USN Melting M5 Exanple point (MH1)" No.
C 65. 3837 HN\ N N{/ 66. | NH382 | Z NG67. 382 HNN N/ 68 399 HN

N OH N, /N-63- Case 4-32905A/USN Melting M5 Exanpl e point &/M+Bf
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No. C 69. 382

4- 32905A/ USN Melting MS Exanpl e point ( MtH) +
OH CN N Exanple D1 Detection of T1796A Miutation in the Hunman
GATTTTGGTCTAGCTACAGA - 8eond Pri nerGase 4-32905A/USN

Det ection Priner:

/' NH N~ 70 368 HN N N 71. 368 HN\
No. C 72. 384

~ N N -64- Case

GACTTTCTAGTAACTCAGCAG
Melting MS .
Exampie point | (M+H)
No. O
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Genomc DNA is isolated fromhunan cells from a nel anoma cel

GENELUTE mammral i an genomc DNA kit (Sigma cat # GL N 350).

ar e

carried out on a PCR nachine (Ml Research, Mbdel

PTC1

line using a
PCR reacti ons
00) in a total

volume of 50 nicroL using the PCR Core &it by RocheCgead-32995dISY3)  The

PCR reaction m xture
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specific PCR anplification has a predicted size of 152 bp and m grates

bet ween the 100 bp standard and the 200bp standard as predicted. The PCR
anplification product i's confirmed by sequencing. The presen of . the PCR
anplification product denmonstrates that-8he T1796A c (At m%&ugwesent in
the tenpl ate DNA. The absence of the PCR anplification product is evidence

that the nutation is absent in the tissue sanple. Other B-RAF nutations are
detected oy thig method utilizing the detecti pmelng herMand [second - pri nmer
i ndi cat ed ﬁxgﬁ,plg%e mutation in the follow ng tplfobs: | SEBH)'D|Det ecti on pri mer
B-RAF NO @bl gonucl eotide segnent (5'-*3') mut@Etoh 1
ACAGTGCGACAMAGAATTGA GL388A 2 ACAGEGCSS: AATTGT| GI388T| 3
GGACAAAGAATTGGATCTGC G1394C -66- Ca ? A/ USN | 4 GGACAAAGAATTGGATCTGA
GLl394A 5 |GGACAAAGAATTGGATCTGT #5138 ATCTGGATCATTTGC GL403C 7
ATTGGATCTGGATCATTTGA GL403A TTCTTCAT GL753A A 9
CAGTAAAAATAGGTGATTTG T1782Gw TGATTTTC GL783C 11
GTAAAAATAGGT GAT] TGATTTITGGTC T1787G G 13
GATTTTGGIICTAGCTH CTACAGAT TGL796-97AT SEQ ID
Second Prji mer B;
¢ 66. 382
67. 382
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NO ol igonucl eotide segnent (5 -*3") nmutation 15 TGTCACCACATTACATACTTAC
Gl388A C 16 TGTCACCACATTACATACTTAC G1388T C 17 TGICACCACATTACATACTTAC
G1394C C 18 TGICACCACATTACATACTTAC GI394A C 19 TGI CA@CATT%@QE‘ TAC
G1394T C 20 TGTCACCACATTACATACTTAC GI483C C 21 T CTTAC
Gl403A C -67- Case 4-32905A/ USN 22 GACTTTCTAGTAACTCAGCAG GL753A 23
GACTTTCTAGTAACTCAGCAG T1782G 24 GACTTTCTAGTAACTCAGCAG G1783C 25

GACTTTCTAGTAACTCAGCAG CI786G 26 GACITTTCTAGTARGHGATCAMSL /787G 27
GACTTTCTAGLARG CAGCAG T1796A 28 GACTTTCTAGTAAGHBAQCAB+HATEL796- 97AT These
exanpl es |ar ol nfended to fiuther describe, buk €6t |imt, this invention.
WO 20041080464 PCTIIJEP20041002460 -68- What |s. clpindd is:
NH
N
T
=
Mane
( 70. ©)< . 368
HN
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N
71. @ 368
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1. Use of an effective RAF kinase inhibiting anount of a conpound of
formula (1) NX  {CHR™ - YDEQQ, whereinrisfromOto2; nlsfromOto2;
msfromOto4; A B, 1), E and T are each independently of the others N or
Cii, with the proviso that at |east one64but not norEasdhdi320B6HEISNf A,

13, DD Eand T are N,. C is lower alkylene, -CH-0O, -C2-S-, -CH2-NH,
-S2-, on (-0-), thia (-5-) or -NR-, or is |ower alkylene substituted by
acyl oxy, O, TTIgiogenm or Nydroxy. Q15 TOWeT dhithing [ESRECT Al Iy nethyl; R
is Hor |piampglikyl; X is Y, -N(R)-, on or thi npoiﬁrftfmah‘ry --NH; Yis H
unsubsti tut e@. or] substituted | ower al kyl, aryll, ¢agt ¢roaryl jor unsubstituted
. and Z 1s am no; npno- of dBs4subgstituted am no,
|, hydroxy, etherified or jesterified
esterified cafboxy, {al kanoyll, carbanoyl,
hanoyl , am di ho, guani di no,| tnercapto,
"'kyl t hi o, al kyllthenylthijo,
al kyl.sul finyl, alkylphenyl sul|finy],
phenyl sul f onyl , |phenyl - | ower Ranesul f onyl of WD 20041080464 T/
20041002440 al lfcyl phenyl sulfonyl, and where, |if note than|one radical Z is
present ({m> 2), |the substituents are ident|cal 0L differlent; or an
N-oxi de gr a pharmaceutically mccegptable salt|therepf , forf the preparation
of a nedijcanment |for the tre 1t of"a di seasg characterized by excessive
signaling through the MAP kilpasg signaling pathway.

"

or = substftgted |cycl oal kyl

hal ogen, fal kyl, isubstituted a

hydr oxy, [nitro, icyano, carbo

N- nono- ar NN- di}- subst i t ut ed
I

sul fa" henyl t hi o, phenyl -1 ower
phenyl sulf i nyl, iphenyl -1 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,I microL of 10 mM dNTPs, 100-1000ng of

o

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




2, Use of a a conpound of formula (1) X '° NCcCNt)n-YiIN( D_ EQr
wherein risfromOto2; nis fromO to 2; msfromOto4, A B, Db Eand T
are each i ndependently of the others N or CH wth. the proviso that at

| east one, but not nore than. three, of68- B, D E dpabed-3280MYUSBN s | ower
al kyl ene, -01r0-, -CH2-S-, -CHNI-1-, -SO2-, oxa. (-0-), thisr. (-5-) or
-NR-, or is |Ilower alkylene substituted by acyl oxy, oxo" hal ogen or

hydroxy. Qis |ower al !ﬁ?l?ﬁﬂﬁﬁiall methyl; Ris Hor lower alkyl; Xis
Y, -N(R-, oxa or thinﬁ preferably -INH; Y is H unsubstituted or ‘
substi t ut28@ logwsaateal kyl , aryl, heteroatyl or unsubstituted or substituted
cycloalﬁ¥l; and Z is am no, nono- or di-substituted am no, hal ogen, alkyl,
substit ut €d al kyl, hydroxy, etherified or esterified hydroxy, nitro,
cyano, carboxy, esterified carboxy, alkanoyl, carbanoyl, N nono- or

N, 14-di - substi tuted carbanoyl, am di no, guanidino, nercapto, sulfa,
phenyl t hi o, phenyl -1l ower al kylthio, alkylphenylthio, phenylsulfinyl,
pbenyl 1-1 ower _al kyl sul fj nyl,. allcylphenylsul finyl, phenyl sul fonyl|,

phenyl - 148 Rmplitgy %Imerawpqr}JS&f th%?ﬁ%ﬁfmgﬁy %&wwwlﬁmiwath\mr@w #f nore

t han on ' | rR: . tH I: Leal

or i 11 SPERit R34Sl | BRI IBioBad by ST ATRF T Aiiero oAhflc/ i Rl
onto a 1.5% agarose [GIBCO-BRL cat # 15510-027] gel that contains 0.3 ug/ml of ethidium
bromide [Pierce cat #17898]. 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
pHB8.4)[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 arﬁpliﬁcation product demonstrates that the T1796A
C mutation is present in the template DNA. The absence of the PCR amplification product is

evidence that the mutation 1s absent in the tissue sample.

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

primer indicated for the mmtation in the following tables:

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

T | ACAGTGGGACAAAGAATTGA|  GI388A

2 ACAGTGGGACAAAGAATTGT|  GI388T

3 GGACAAAGAATTGGATCTGC|  GI394C




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

f

or the

preparation of a nedicanment for the treatnent of a di sease characterized by

excessi ve

according to claim1 or 2 respectively wagrein,
A, B, Dand E are each CHand Tis N, or A D and E are each CH

m sOor | ;

signaling through the MAP kinase signaling pathway. 3. A use
ri sfeaup £BogosUROr - 1

andBandTareN orA B, EandTareCH and17|sN or AA T, Dand B

are CH and B is N;

h CHand T is

N, or A, D and E jareeach G9ARAABGAATTGGATRTGA]i s G&I¥4A al Kyl ene:
-CH2-NH-, -C' J2-1C OXYAEETH e Oy - TTEL mes] Qis
nmethyl; Ris H or Ioéver al (FXE%E‘@W&G@%TI; or thirﬁgl%h?s ghenyl that is
unsubstituted. orf suBstiltut @ THGATETGGAPRATIEGO! cal Goaos f 1 rent
substituents seljected flramthe group consisting of anino; lo
al kanoyl at ni uo; Hhal ogen; unAUfEﬁGATE’EGGdrTC&'HBEGAq ut e@l4@3der 4 I cyl;
hydr oxy; | ower alfeoxy—ph “ on vl
C& Ct 2al koxy, | ovjer gl kg § : 9 ) \er ar gar noyI , | ower
al kanoyl, phenylfoxy, hdl o-1ower al kyl oxy, | ower agl koxycarbonyl, | ower
al kyl mer capt o, hdlo-lowdr _al kyl mer capto, hydroxyd4lower alkyl. such, |ower
al | canesul f onyl , h2l o-/| oWAGEAAAATAGGIFGATTTG| phefiy782@ f orfyl and. | ower
al kyl enedi oxy borded—+to-t-wo—adiacent—carben—atonsr+or—wherei-n—it Wo adj acent
positions are sutstilputedwgﬂﬁ%@wmﬁgﬁyT%e t@l?% al5 to 7
menbered ring tHatsiES —Y- | ower
aI kyl ani no; hydrcxl-lllo r! al kli a]r’;[‘lr)&;‘% %ﬁﬂ ﬁ(F'@TG‘ ﬁgam no;| NN- di - | ower
afkyl am no; N-phdgnyli2l OV@TAQAKMT%G@WA’EWMB@TFCW Wml ojer
altkyl phenyl am no;{ | ower jal kanoyl am no; benzoyl am pho and phenyl]- | ower
al koxycar bonyl amjno, V\,hqrel n the phenyl radical GLI each case i}s
unsubstituted or fSURStT Ut o T T TGGTCTAGCTACAGA|  T1796A
14 GATTTTGGTCTAGCTACAGAT| TG1796-97AT
SEQ ID Second Primer B-RAF
NO: | oligonucleotide segment (5°—3%) mutation
15 TGTCACCACATTACATACTTAC G1388A
C
16 TGTCACCACATTACATACTTAC G1388T
) C
C 17 TGTCACCACATTACATACTTAC G1394C
| C
18 TGTCACCACATTACATACTTAC G1394A
' C
19 TGTCACCACATTACATACTTAC G1394T
C
20 TGTCACCACATTACATACTTAC G1403C
C
21 TGTCACCACATTACATACTTAC G1403A
' C




am no,
: hydr

by nitro,
al kyl am no,
car banoyl

respectivel'y wher

is N -;
i denti cal
hal ogen and | ower
wherein ris0, n

Y i s phen
or diff

N, Gis nethylen
unsubstituted or

cycl o- bexyl that
according to clai

ein

hal ogen,
oxy,

cyan,
2- hydr oxyet hyl am no,
1004/ 080464 PCT/ EP200414e€2460
ris O;

am no, N-lower alkylamn

car boxy, |ower al koxy
benzyl o gcarbonyl

-71 4. AT

ni sO; m soO;

o,
car bonyl,
anrin or brom

N, N- di - | ower
Iomer alkanoyl,

irse accor di &§sed- @995?14'-15% 2

B, D, EandTar eCHandAiI sNor A, B, DandBar eeach CHsndTisN, Gis | ower al kylene; X
y! QbatI'Eﬂﬂﬂ??b@TAEﬁy@QCPCAEMQQE Tui@ysy ong or two
¢ bstinments selected fromfhe group copsisting of
al R§! . SGAQTIEECEAG@M@BCAG%@ m T1G82@ regpectively
i - Cli and T is
;; Eﬁis |ﬁA. ?p X ! nyI Rt is
$UDSETTYTETL RETLA [ —afkoxy or
iS§EnSJbStI uted or SLIC.I Eieéﬁby Fga§§éalk . 6. A use
126r | eGPaCITIETAGMANCETOAGCAG| 0; T78%GO;
27 GACTTTCTAGTAACTCAGCAG T1796A
28 GACTTTCTAGTAACTCAGCAG| TG1796-97AT

These examples are intended to further describe, but not limit, this invention.



mA, B, Dand B are each CHand Tis N, o is nethylene; X -NH; and Y is
phenyl that is substituted by one or two identical'. or different
substituents selected from halogen and | ower al kyl. WO 20041080464
PC17EP2004¥000MB80464 72 7. A use according to clai m 6 wiETEHRIHNE/heny|
that is substituted | nthe 4-position by t-butyl. 8. A use according to
claim6 wherein Y is phenyl that is subsB¥tuted in the 4-position by
trifluoromethlyl. 9. A use according to claiml or 2 respectively wherein
t he di sease characterized by excessive signaling through the MAP ki nase
signaling pathway is a cancer. 10. A use according to claim9 wherein the
cancer is a nelanoma, a colorectal cancer, an ovarian cancer, a gliom, an
adenocar ci nonma, a sarcoma, a breast cancer and a liver cancer. 11. A use
accor di noytar §leftiRdQ: wherein the cancer is a nelanoma. 12. A use of an

ef fective anbunt of RAF kinase inhibiting anount of a conpound of fornula
(1) N X (GVR)selofan ¥ffegtisg RAF kinang inibding anpoyt pf epompoyns & farmula €D r om ot o
2;

"X

“(CHR),—Y

f_Aﬁﬂ \ ' Z)y, m
T { &

AN

D-E Q)

wherein

ris from 0 to 2;

nis from 0o 2;

mis from Qto 4

4,8, D, E and T are each indspendently 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 M; '

G is lower alkylene, -CHy-O-, -CH,-S-, -CHy-NH-, -80;-, oxa (~O-), thia (-8-) or -NR-~, or is
lower allcylene substituted by acyloxy, oxo, halogen or hydroxy.

Q is lower alkyl, especially methyl;

R is H or lower alkyl;

Xis Y, -N(R}-, oxa or thio; preferably ~NH-;

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

Z. is amino, mono- or di-sebstituted amino, halogen, alkyl, substituted alkyl, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl,
earbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto, suifo,
phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-lower
alkeylsulfinyl, alkylphenylsulfinyl, phenylsuifonyl, phienyl-lower alkanssulfonyl or



nis fromOto 2, mis fromO to 4; W 20041080464 PCT/ PP2004f 002460 -73
A, B, D E and T are each independently of the others Nor CFl, wth the
provi so that_at .~ one, 'but not nore than three, of A 13, 7), Eand T
are N O iswﬂ&ﬂﬁz“?"%i%ﬁyl ene, -0132-0-, -Cl132-S-, - CU2- NHH ECT/BEme4/000i68
(&), this (-S) or -Nit-, or is |lower alkylone substituted by acyl oxy,
oxo, hal ogen or hydroxy. Qis |ower al kylt'6 Specially nmethyl; 12 is H or

| ower al Kyl ;13 63dt-Se) NCH )3 orQxa:ear L hi o, prefel Voo N A S b e
unsubsti t ut "ea]éé ¢ ﬁﬁ%ﬁﬂg%%g “ih%}v\%é]r a(frﬁ)t/qa? Og?%%&%gﬁ %ﬁlggér}@ﬁm& %ﬂ%@ﬁ%&%@f%%d
or substit @eeideptitad @k differernd Z i s ami no, nono- ordi-substituted am no,

hal ogen, al kyl, substituted alkyl, hydroxy, etherified or esterified
hydr oxy, ni ©F a1 Negradeoor aphasorecutiosltyeadceptelle salt therepf , al kanoyl ,  car banoyl ,

N- nono- or I, - ituted carba | ., arnidino, ani di no, mnercapto,
sul ta. phenol ChPEtABHohsl SRk e R ar i BRI B ctenzed by
phenyl sul f i exdessiphegndlingavetgh ﬂieiMAPllJiﬁMEignﬂiﬂgyﬂaW I sul finyl,

or al Ky

pltenyl sul fi nyl, phenyl-I|ower al kanesul fanyl | phenyl sul fonyl, and
where, if rmg_eugpﬁq,é)%_ offld G8brofuld @) Present (in k 2), the substituents Z
are identical or different; or an oxi de or a pharmaceutically acceptable
salt thereof, for the preparation of a nedicanent for the treatnent of

mel anoma. 13. Use of a conmpound of formula (1) hl _ ~ (CHt),-Y A=B2)M T
GDEOQ), X<,
Nl (CHR),—Y
,A=B \ / 4 . o
T { G )
LW
D-E @),
wherein
r is from 0 10 2;

nigfromQio 2;
mis from 0 o 4
A, B, D, E and T are each independently of the others N or CH, with the proviso that at least

(3 is lower alkylene, -CHy~O-, ~<CHp-S-, -CH-NH-, -802~, oxa (-0-), thia (-8-) or -NR~, or is
lower alkylene substituted by acyloxy, oxo, balogen or hydroxy.

Q is lower atkyl, especially methyl;

R is H or lower alkyl;

XY, -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-substitted amino, halogen, alkyl, substituted alky}, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, atkanoyl,
carbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto, sulfo,
phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-lower
allkylsulfinyl, alkylphenylsulfinyl, phenylsulfonyl, phenyl-lower alkanesulfory! or
alkylphenylsulfonyl, and where, if mote than one radical Z is present {m 2 2), the sebstitnents
Z are identical or different;



whereinr is from O to 2; nisfromoto2; mis fromO to 4; A 13, X E
and T are each i ndependently of the others Nor CH wth the proviso that
at least one, but not nore than three, of A, B, B, 13 and T are N, WO
2004/ 0804 64w dPeilA/EE026)04/ 1702460 -74 G is | ower al kyl ene, PCTEPBHGO2460CHr - S- |
-Chi N11, -SOr-, oxa (-0-), thin (-S) or NR-, or is |ower alkylene
substituted by acyl oxy, oxe, halogen or hy@roxy. Qis |ower alkyl,
especially methyl; Ris Hor lower alkyl; Xis Y, -N(R-, on or thin;
preferably-NH; Y is B, unsubstituted or substituted | ower alkyl, aryl,

het er oar yl ' Rk h LR ki lgrm Shded s al kyl; and Z is am no,
nono- or d?%l}%gﬁd?ﬁggﬁam n‘g{tmﬁ 'Og%ﬂr%méa%%ytﬁ%(&@gbstitut ed al kyl, hydroxy,

et heri f ed frtheqreparftiood! hymhdisayentfiot the treayanionf aclischseharaettized by extessiveboxy,

al kanoyl, _.car.h vl e 0r NN-di - tjtuted carbanoyl, am dino,
guani di no,mﬁ@ﬁ’@%@g’%‘ﬁ?wm&ﬁ%@w&%@% hyl - | ower al kyl thiio, .

al kyl phenyl t hi o, pbenyl sul frnyl, phenyl-Iower alkylsulfinyl,

al kyl phenyl sul futyl, phenyl sul fbnyl, phenyl-Iower al kanesul fonyl or

al kyl pheny! aulst@Bydrdingne clhener 2 tbspeotiecly aereime radical Z is present (m~
2), the substituents Z are identical or different; or an N-oxide or a

phar maceut + gdtohyd & ept abl e salt thereof, for the preparation of a

medi cament _for the treatnment of nelanonma which conprises conprises (a)
testing meP B ti ssue fromthe patient to determ ne whether the nel anoma
ti ssue expmgsgesl; nut ant RAF kinase or overexpresses a wild-type RAP kinase
and (b) treating .the patient if the pelanona tissue is found to

over expr ess B MARYE pge qaalpCl; and Jds By ol d? skt are each CH and B and T are N, or A,
B,Eand T are CHand Dris N, or A, T, D and E are CH and B is N; particularly wherein A, B,
D and E are each CH and Tis N, or A, D and E are each CH and B and T are N.

G is lower alkylene, -CHz-NH-, -CH3-0-, hydroxymathylene or benzoyloxy-methylene;

Q is methyl;

R iz H or lower alloyl;

X is ~MNR-, oxa or thia;

¥ is phenyl that is unsubstituted or substituted by one or two identical or different substituents
selected from the group consisting of amino; lower alkanoylamine; halogen; unsubstituted or
substituted lower allcyl; hydroxy; lower alkoxy; phenyl-lower alkoxy; cyano, lower alkenyl,
Cs-Czalkony, lower alkoxycarhonyl, carbamoyl, lower alkyleﬁrhs;muyi, lower alkanoyi,
phenyloxy, halo-lower alkyloxy, lower alkoxycarbonyl, lower allcj.f}mam apto, halo-lower
alkylmercapto, hydroxy-lower alkyl, such, lower alkanesuifonyl, , halo-lower alkanesulfonyl,
, phenylanlfonyl and lower alkylenedioxy bonded to two adjacent carbon atoms or wherein
two adjacent positions are subgtimtéd by alkylene or alkenylene to form a 5 to 7 membered
ring that is fused to the phenyl ring; _

Z is amino; N-lower alkylamine; hydroxy-lower alkylamino; phenyl-lower alkylamino; N,N-
di-lower alkylamine; N-phenyl-lower alkyl-N-lower alkylamino; N,N-di-lower
alkylphenylamino; lower alkanoyiamino; benzoylamino and phenyl-lower
alkoxycarbonylamino, wherein the phenyl radical in each case is unsubstituted or substituted
by nifro, amino, halogen, amino, N-lower alkylamino, N;N-di-lower alkylsmino, hydroxy,
cyano, carboxy, lower alkoxycarbonyl, lower alkanoyl, carbamoyl, 2-hydroxyethylamino,
benzyloxycarbonylamine or bromine.



an activating nutant B-RAF kinase with an effective RAP kinase inhibiting
anount of a conpound of formula T. 14. A use according to claim12 or 13
respectively wherein ris fromOto 2; nisOorl; mis O arl; A B, Dand B
are each CWORtH/@0#E N, or A, D and B are each CH and B dHd/BP2GMIRIN0r A
B, Band Tare CHand |) is N or AL T, 1) and F. are CHand Bis N,
particularly wherein A, B, Dand E are efdh CHand Tis N, or A- Dand E
are each CHand Band T are N Gis |ower alkylene, -C 12-Nd-, -d'12-0,
hydr oxy et ene ascoidergzowlaimyl- oret tegpestiegly wieidn met hyl ; R is H or | ower

al kyl ; WD 20041080464 PCT/ EP2004/ 002460 ~75- *is-—~NR-, oxa or thia; Y is
phenyl thagisigs unsubstituted or substituted by one or two identical or
different substituents selected fromthe group consisting of am no; | ower
al kanoyl an?*®; hal ogen, unsubstituted or substituted | ower alkyl;

hydr oxy; |mied; al koxy, phenyl -1 ower al koxy; cyan, |ower al kenyl,

o kanoy . EYRAHHEL R RN RRRUE A o BN o Ul and s N Oyt T r

al kyl mer ca@tiolowenslbylewsser  al kyl mer capt o, hydroxy-1ower al kyl, such, |ower
al kanesul f@aylym: .hal o-1 ower al kanesul fonyl, , phenylsul fonyl and. | ower
al kyl enedi oxy borided to two_adj acent carbon atoms or wherein two adjacent
posi ti ons ‘Bitpheupishattispeaybyipuig pysubstitvion bi bkeentveddentigalf o dififasrs substimuents

menber ed  Joid@atiRAl thb Srdup@bsibihal dFRaBREN 164 d%ikyd. | S ami no; NI over
al kyl am no; hydroxy-|ower a kyl am no; "phenyl -1 ower al kyl aar ui no; NN\

2l kyl pheng] o BBt b B o e T A o and phenyl - Lover
risil;
n is from O to 2;
1m is 0;
A, B,Dand E are each CH and T is N;
Gis 'methjriene;
Ris H;
X is-NR; and
Y is phenyl that is unsubsiituted or substituted by halogen, lower alkyl, tower alkoxy or cyclo-
hexyl that is unsubstituted or substituted by lower alkyl.
6. A use according to claim 1 or respectively wherein
ris0;
wis
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 substitnted by one or two identical or different substituenis selected from
halogen and lower alkyl.



al koxycar bonyl am no, wherein the phenyl radical in each case is
unsubstituted or substituted by nitro, am no, hal ogen, am no, N-I|ower

al kyl am no, NN-di-| ower al kyl arni no, hydroxy, cyano, carbox | ower

al koxycar b®iR e, o) kanoyl , car banoyl , 2-hydroxyethylgﬁﬁﬁﬂﬁﬂmmwmmﬂ
benzyl oxycar bonyl am no or brom ne. 15. A %se according to claim12 or 13
respectively wherein ris 0; nisO; msO7 2B, DL Eand T are CHand Ais N
or A B, apd 13 arg each Cl nd, Tis N C is |lower alkylene; X.is
“NH-; Y ig' p‘ﬂ@?sﬁwcmﬁig@g foge %}Wsé'ﬂfgﬁfetrb‘(éﬂpleﬁnygwﬁwiSP'e&t’éI&e§§n & RSPy
identical or gififerent substituents selected fromthe group consisting of
hal ogen and | ower al kyd. 16. A use according to claim 12 or 13 respectively
wherein risO nis fromO to 2; ms0; WO 2004AS0464 PCT/ EP2004102460

-76 A B, 17 and E arg each. and T i,s N is. methylene; Rises;. X is
KR and ¥ &SRRt b RBGh: Vi Phea oGSt ws RaRbiseRy T over
al kyl, | overyri@uk@metiayl. cycl e- hexyl that is unsubstituted or substituted by
| ower al kyl. 17. A use according to claim12 or 13 respectively wherein

9. A use according to claim 1 or 2 respectively wherein the disease characterized by

excessive signaling through the MAP kinase signaling pathway is a cancer,

10. A use according to claim 9 wherein the cancer is a melanoma, a colorectal cancer, an
ovarian cancer, a glioma, an adenocarcinoma, a sarcoma, a breast cancer and a liver
cancer.

11. A use according to claim 10 wherein the cancer is a melanoma.

12. A use of an effective amount of RAF kinase inhibiting amount of a compound of

formula (I)

ﬂﬂ

wherein

ris from 010 2;
n is from 0 to 2;
m is from 0 to 4;



risO; nisO; msO; 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 two identical or

different s Lituents selected from hal ogen and | ower alkyl. 18. A use
accordi ng t%@%@f‘ﬁ?@#mher ein Y is phenyl that is substituPEHEPHOE/MEGH

4-position by t- butyl. 19. A use according to claim12 or 13 respectively
wherei n the nel anona expresses a nutant “ ki nase. 20. A use according to
claim 19 wherein the nutant RAF kinase corresponds to a mutation in the in
t he B-RAF Kidd:®,Fond Towt ench énflependentiziof d@atheas 868G, @ith de@rodadbatat le@ 394 T,
Gl403C, GL403A & 5@;@, 117 ; CLY ., 11787G T1796A and TGL796-
97AT. 21. Aou;ég’ébu%%m %-é&&%ge&gg%g’%g’%%g%ﬁg%om expresses a mutant RAF

ki nase. 22. (hislswecradgbmel -G8, iy -TH M S0 e (-Od), it (-B)er Kikasesi s a
e T A ok S b BRI T 10, v 12 0
3.2 <210> X)#Addker a2, especially methyi;

R is H or lower alkyl;

X is Y, -N{R)-, oxa or thio; preferably -INH-;

Y is H, unsubstituied 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, cyane, carboxy, esterified carboxy, alkenoyl,

carbamoyl, N-mona- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto, sulfo,

phenyithio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-lower

alkylsulfinyl, alkylphenylsulfinyl, phﬁfnylsulfm:vl, phenyl-lower alkanesulfonyl or

alkylphenylsulfonyl, and where, if more than one radical Z is present (im = 2), the substituents

7 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.

13. Use of a compound of formula (I}

@

wherein

1 is from 0 to 2;

nisfrom0to 2Z;

m is from € 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 thiee, of A, B, D, Band T are N;



1

<212> DNA <213> Honp sapiens <400> 1 acagtgggac aaagaattga 20 <210> 2

<211> 20 <212> DNA <213> Honp sapi ens <400> 2 acagtgggac aaagaattgt 20
<210> 3 <211> 20 <212> DNA <213> Honp sapiens <400> 3 ggacaaagaa

tt ggat ct gc wO20058b@x 4 <211> 20 <212> DNA <213> Honp $EPpERWEHIIRKH0> 4 C
ggacaaagaa ttggatctga 20 <210> 5 <211> %g <212> DNA <213> Honp sapi ens
<400> 5 -74 -

G is lower alkylene, -CHp-O-, -CHy-S-, -CHp-NH-, -802-, oxa (-0-), thia (-5+) or -NR-, or i3
lower alkyiene substituted by acyloxy, oxo, halogen or hydroxy.

Q is lower alkyl, especially methyl;

R is H or lower alkyl;

X isY, -N(R)-, oxa or thio; preferably ~-NH-;

Y is H, unsubstitnted or substituted lower alkyl, arvi, heteroaryl or ansnbstituted or
substituted cycloalkyl; and

Z is amino, mono- or di-substituted amino, halogem, 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, phmylafmww alkylthic, alkyiphenylthio, phenyisulfinyl, phenyl-lower
alkylsulfinyl, alkylphenylsulfinyl, phenylsulfonyl, phenyl-lower alkanesulfonyl or
alkylphenylsulfonyl, and where, if more than one radiﬂai Z s present (m = 2), the substituents
Z are identical or different;

or an M-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 mutani RAF kinase or overexpresses a wild-type RAF kinase and (b) treating
the patient if the melanomy tisswe is found fo overenpress 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 use according to claim 12 or 13 respectively wherein

ris from 0 to 2;

nisQorl;

mis 0 orl;

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, or A,
B,Eand Tare CHandDis N, or A, T, D and E are CH and B is N; particularly wherein A, B,
DandEareeach CHand Tis N, or A, Dand E are each CH and B and T are N.

G is lower allkylene, ~-CHy-NH-, -CHy-O-, hydroxymethylene or benzoyloxy-methylene;

Q is methyl;

R is H or lower alkyl;
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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,

Cy-Crealkoxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamuyi, lower alkanoyl,

phienyloxy, halo-lower alicyloxy, lower alkoxycarbonyl, lower alkylmercapto, halo-lower

alkylmercapto, hydroxy-lower alkyl, such, lower alkanesulfonyl, , halo-lower alkanesulfonyl,

, phenylsulfouy! and lower alkylenedioxy bonded to two adjacent carbon atoms or wherein

two adjacsent positions are substimted by alkylene or alkenylene to forma 5 to 7 membered

'ring' that is fused to the phenyl ring;

Zis aminn; N-lower alkylamino; hydroxy-lower alkylamino; phenyl-lower alkylamino; N,N-

di-lower alkylamino; N-pheayl-lower alkyl-N-lower alkylamino; N;N-di-lower

alkylphenylamino; lower a]kanajrﬁ#mim; benzoylamino and phenyl-lower

alkoxycarbonylamino, whersin the phenyl radical in sach case is unsubstitufed or substituted

by nitro, amine, halogen, amino, N-lower alkylamino, N,N;-di-lawer alkylaminoe, hydroxy,

cyano, carboxy, lower a]koxyﬁarﬁéﬁyl, lower alkanoyl, carbamoyl, 2-hydroxyethylamino,

benzyloxycarbonylamine or hrom"ifne.

15. A use according to claim 12 or 13 respectively wherein
rigd;
nis Q;
m is (;
B,D,Eand Tare CHand A isNor A, B, D and E are each CHand T i3 N;
G is lower alkylene; - |
X is ~NH~;
Y is phenyl that is unsubstituted or substimted by one or two identical or different substituents
selected from the group consisting of halogen and lower alkyl. |

16. A use according to claim 12 or 13 respectively wherein
ris 0y
nis from 0 to 2;
m is 0;



<210> 10 <211> 21 <212> DNA <213> Hono sapi ens <400> 10 21 cagtaaaaat
aggtgatttt c <210> 11 <211> 22 <212> DNA <213> Honp sapi ens <400> 11 22
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DNA -76-

A B Dand Earceach CHand Tis;

G is methylene;

Ris H;

X is—NR; and

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

hexyl that is unsubstituted or substituted by lower alkyl.

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

ris0; |

nis ;

m is O;

A, B, D and E are cach 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 use according to claim 17 wherein Y is phenyl that is substituted in the 4-position by t-
butyl.

19. A use according to claim 12 or 13 respectively wherein the melanoma expresses a mutant

RAF kinase.

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

G97AT.

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

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