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Background of the Invention The present invention

relates to the discovery of novel conpounds that

i nhibit B-RAF kinase, a serine/threonine kinase that

functions in the MAP ki nase signaling pathway, and to

the use of the conpounds fior the treatnent of diseases

characterized by an aberrant MAP ki nase signaling

pat hway, e.g., proliferative diseases |like certain
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the nucleus by using various signal transduction

pat hways. Many of these signals are transmtted by

protei n ki nases Bdukgnowrat ofthiednventianis factors through

the transfer of phosphate groups. Disruption of
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proliferate fromthe extracellular environment to the
cell nucleus via the MAP ki nase signaling pathway. The

growt h factors diummaneofthedaventiomane receptors

| ocated on the cell surface which in turn start a
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activates varil ous gene transcri
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GUVEC&nhlbltors of RAF ki nase have been shown to bl ock
signaling through the MAP ki nase signal ing pathway in
cell culture. The RAF ki nase fam |l is known to have
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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 transmitting proliferative and
angiogenic signals. Inhibitors of RAF kinase have been shown to block signaling through
the MAP kinase signaling pathway in cell culture.

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



activated by one of several somatic point nutations in

human cancer, including 59% of the WO 2005/ 028444
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Davies et al., Nature, Vol. 417, pp. 949-954 (2002).

The conpounds described _herein are efficient

i nhi bitors of RAF kinase, particularly C RAF kinase

and wi I d and nut ated B- RAF ki nase, particularly the
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substituted once of twice by Q wherein Jis aryl
het eroaryl, cycl oal kyl or heterocycl oal kyl , wher ei n
Descriptiah ¥f the3nwintigh omat i ¢ radi cal having from 6- 14 car bon
atons, such as phenyl, naphthyl, fluorenyl and

henant | . het er-oa c radical
%err?ﬁn{l ‘?ﬁ{'ﬂni‘gate§§ﬁglp¥ﬁi‘ﬁ/°ﬁ€% :‘)l ng atons, of
which 1, 2 or 3 at opgCARg—eWosen mdependently from N,
S and 0, such as ffuryl, pyranyl, pyridyl, 1,2-, 1, 3-
and 1, 4-pyrim di nyj pyra2|nyl tr|a2|yl triazol yI ,
oxazol yl, qui nage Rpazol yI , pyrrol yI , 1soxazolyl
i sot hi azol yl, i Z),, )

wherein
n is from 0-2;
risfromOto 2
m is from 0-4,
J is unsubstituted or substituted once or twice by Q, wherein
J is aryl, heteroaryl, cycloalkyl or heterocycloalkyl,"\'/Vherein
aryl is an aromatic radical having from 6-14 carbon atoms, such as phenyl, naphthyl,
fluorenyl and phenanthrenyl;
heteroaryl is an aromatic radical having from 4-14, especially from 5-7 ring atoms, of
which 1, 2 or 3 atoms are chosen independently from N, S and O, such as furyl,
pyranyl, pyridyl, 1,2-, 1,3- and 1,4-pyrimidinyl, pyrazinyl, triazinyl, triazolyl,
oxazolyl, quinazolyl, imidazolyl, pyrrolyl, isoxazolyl isothiazolyl, indolyl,
isoindolinyl, quinolyl,.isoquinolyl, purinyl, cinnolinyl, naphthyridinyl, phthalazinyl,



i soi ndolinyl, quinolyl,. isoquinolyl, purinyl,
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chronmenyl, purinyl, thianthrenyl, xanthenyl,

acridinyl, carbazolyl ang _phenazinyl; cycloalkyl is a

saturated cyclic radical having from 3-8, preferably

from5-6 ring atoms, such as cyclopropyl, cyclopentyl
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or RYipEidingk ed aryl, unsubsti t uted or subst i tuted
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i m dazolyl, and substituted or unsubstituted
Q is pyuhistituent on Uios Alssttionwtads eelestel $toim iheapoupcgarisistihg vt halogen,
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Rz is unsubstituted or substituted alkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted phenyl, -C,alkyl-aryl, -Ciualkyl-heteroaryl or -C,_salkyl-
heterocycloalkyl; '

Xis abond, Y, -N(R)-, oxa, thio, sulfone, sulfoxidé’;:UIfonamide, amide, or ureylene,
preferably -NH-, -NHC(O)-, -NHC(O)NH-;

Y is H, lower alkyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted cycloalky! or substituted or unsubstituted
heterocycloalkyl; and |

Z is amino, mono- or di-substituted amino, halogen, alkyl, substituted alkyl, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl,
carbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto

y

sulfo, phenylthio, phenyl-lower alkylthio, alkylphenylthio, phenylsulfinyl, phenyl-lower



heteroaryl, substituted or unsubstituted cycl oal kyl or

substituted or unsubstituted heterocycloalkyl; and Z
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al kyl, substituted al kyl, hydroxy, etherified or

esterified hydroxy, nitred-cyano, carboxy, esterified

car boxy, al kanoyl, carbanoyl, N nono- or

N, N-. di -substituted carbanoyl, am di no, guani dino,
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xygsh biwents Z are identical or different; or an
N-oxi de of the mentioned conpound, wherein one or nore
or a phariagealinally aceeptahie salkthgrenf.at om or a pharmaceutical ly
acceptabl e salt thereof. The conpounds of fornula (1)
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based onghisqeopertit. scl osure, the general terns used '
herei nbefore and hereinafter preferably have the
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e present, e.g., in conpounds of
formula (1) (or an N-oxi de thereof) wherein n = 1
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conf i gurati on. Substituents at a doubl e bond or a ring
may be in the cis (= Z) or trans (= E) form
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the form of isomeric mixtures or in the form of pure isomers, preferably in the form of an
enantiomerically pure diastereoisomer.

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

Preferably, J is heteroaryl containing at least one, but not more than three N.

Lower alkyl is especially Cyalkyl, e.g., n-butyl, sec-butyl, tert-butyl, n-propyl,
isopropyl or, especially, methyl or also ethyl, or, in the case of Y as lower alkyl, it may be



The index nis preferably O or 1, especially 0. It may
also be 2. The index mis preferably 0, 1 or 2,
wozpsonedshy O,.or also 1. Preferably, J is hetecoaryio4/010688

containing at | east one, but not nore than three N

Lower al kyl is especially5€l4al kyl, e.g., n-butyl,
sec-butyl, tert-butyl, n-propyl, isopropyl or,
especially, nethyl or also ethyl, or, in the case of Y

especiallpisopentgl Lawkey bikyl it unsybstieteddr2u0stit0@a449hydroxy or halogen e.g.

CT, /010688 especially isopentyl. Lower alkyl is
Br, Cl OrEﬁé‘%fggaﬁB/%t ed or substituted by hydroxy or hal ogen
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Br, C or F preferably F. Aryl is preferably an
aromati c radi cal having from 6-14 carbon at ons,
especially phenyl, naphthyl, fluorenyl or
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smverorBgEEIBRINL P e DR U TG SN oo
bonded t¢ adiacit 2arbanditdras of theyiobydryl ia preférailyiphahidythatie dhsubgtituted or
st 55 o DR o RO S8
amino; lowasalkaidytanied, especialjbadtetyiarhied; Hnlogeme espedially fludeny, ichkine or
romin: B 5 e A i 0 PGB GRE ), el
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group of supdtitnryts) Conelkox, lkespaciallg mpdscylaky;cartemxowar allicdbamoyl,
suchas ERSY oV R B 14y PR RS L Sy
halo-lowep akkglesly, sgch gs tiffiorfmethidgtdr iR Retptréiidotdetheryy lower
alkoxycargf%lﬁﬁ,lc s'cugb %ﬁ@ﬁ%g%b% Ig\&grr kf%%{;?ptlogg@crh as methylmercapto;
halo-loweNatkginiertapty, | suchab aifuptomdtioaercabloangdtbxy-oweh akgl, 866 ad
hydroxym%'ihy? Qre P—X{Ic?r)cg%);methyl; lower alkanesulfonyl, such as methanesulfonyl; halo-
lower alkanesulfonyl, such as trifluoromethanesulfonyl, phenyisulfonyl, dihydroxybora
(-B(OH)z), 2-methyl-pyrimidin-4-yl, oxazol-5-yl, 2-methyl-1,3-dioxolan-2-yl, 1H-pyrazol-3-yl or
1-methyl-pyrazol-3-yl; and lower alkylenedioxy, such as methylenedioxy, bonded to two
adjacent carbon atoms, more especially by one or two identical or different substituents
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1,1,2,2-tetrafl uoroet hyl oxy; |ower al koxycarbonyl,
weuais/ass4et hoxycar bonyl ; | ower al kyl mercapt o, BATHEPaB4/010688
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cially from i-3, identical
auinoxaly i3 ETB OIS BT RGP b PEBT NGyl ST,

perimidingi bﬁémdrwﬁ*ﬁﬁr@l SRIMur AN, aRMNVEF tﬁ@seﬁ‘éeﬁbhtﬂéﬁﬁtb%neéd Ha ring
ecially a het eroaryl radical sélected from

naving atlfest e HELRE RO RSk oY R ISALIS SHPERYR (DHRYgYL s

especuaIIjDWe@él'lv@d, Sb@d:lélrﬂr%ﬁﬁﬁéb is iSEDS88 & MesYthat is substituted by
enzof uran chroneny 2H-pyrrolyl," pyrrol yF’

halogen, IQBWé:r'a ] W?-/'O%'I?Q%P?CLR"Q‘@ ﬂ%%@'ﬂ%@rx}i benzi mi dazol yI ,

pyrazolyl, thiazolyl, isothiazolyl, oxazolyl,
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| ndol i zi ny I soi ndol yl, 3Hi ndol yI",
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2 hetero atoms selected from the group consisting of nitrogen, oxygen and sulfur, which
heterocycle may be unsubstituted or substituted, especially by lower alkyl, such as methyl;
preference is given to a radical selected from oxazol-5-yl and 2-methyl-1 ,3-dioxolan-2-yl.

Mono- or di-substituted amino is especially amino that is substituted by one or two
identical or different radicals from lower alkyl, such as methyl; hydroxy-lower alkyl, such as



especially preferred. Special preference is given also

to indolyl that is substituted by hal ogen, especially
woyodsioaerie ne, especially 6-fluoroindol -3-yl. HeCemea04/010688

is especially a 5- or 6-nmenbered aromati c heterocycle

having 1 or 2 hetero atoeis selected fromthe group

consi sting of nitrogen, oxygen and sul fur, which
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substituents selected f rom Fl?alcé am no,

alkoxycarhomlaning. yyierein dhear, cage £ L HBSU%RF-U&QQ ?romecva"y,

is substitatetyaiird 05 arlhlh@r @rxaso 5y Ba6gers; %hh%(w-lovdepwylammo N,N-di-lower
koxycar bon | ower al kanxyycwt?and car banoy nd

al
a'ky'am'% @M?’ OXY, cﬁXéPg SARDY AP By Carheny; 'ﬁW?h%'k?J?fé’m’l by carbamoyl,

or alterndti@lyCatladdRioHARUD Hid ;sret:&ﬁhgagrous%p%a.@hé By ahfnocarbonytamino.
substituted by one or nore, pref erably one or tmo,

F’@ tituents sgl ectech[o nitro and. am no,
HelagaD i e RgeRNY TURHNG o ChINEnen REIMIGE RY 10 WPn'&‘Ofel\ﬁ@P&F'al'bbU\W'”e
chlorine &l trighiie, MPpartidtkiraxpring M ehlord. boxy, | ower _

al koxycar bonyl, | ower al kanoyl and carbanoyl; and is

AEWFIE%I)&E aq’\l%hgreép%{( | anh?é) gzﬂgﬁg ggo%ss an'g-lrsmégpgmaqu Iower
alkyl, more Bytsiicianly eidyl,orialse; etiphanyloplipisepropgll dtbrabuty, such as
benzyl am no, NN-di-lower alkylanino, Nphenyl-Iower

no or

s pRans S s batEmes daneyplyHore 2 liaretszably metny,

which mace&inydiashaor more, eepemdﬂl?tUpttu Sreubsiitlents extbldcteriiedpleially from the
stln Z0 i no and phenyl -1 ower.

aroup cofiRtIR ARSI Siberip EnE: A A5 Aol BEaVer aidiithing
N, N-di-lowe Bikglbmiirs, WAlswbsalkandyRinind, hy@sxecalkdxyy cyano, carboxy, lower
alkoxycarbonyl and phenyl-lower alkoxycarbonyl. Trifluoromethyl is an important substituted
alkyl.

Etherified hydroxy is especially Cs xpalkyloxy, such as n-decyloxy; lower alkoxy
(preferred), such as methoxy, ethoxy, isopropyloxy or n-pentyloxy; phenyl-lower alkoxy, such
as benzyloxy or also phenyloxy; or, alternatively or additionally to the preceding group,



IS substituted by nitro or ami no, or also by hal ogen,
am no, N-Ilower al kyl am no, NA-di-Ilower alkylam no,
woydsmzgas4 cyano, car boxy, | ower al koxycar bonyl pPC/@mreno4/010688
al kanoyl or by carbanoyl, or alternatively or
additionally to the preceding group of radicals, by
am nocar bonyl am no. Hal ogen is especially fluorine,
chl orine, bromne or iodine, nore especially fluorine,
C&zoalkyrbm/ Qfuich @s 0r-dduyiuXy Nealo-lowep alkbiyg sbieh a$ triflaoionsstiaioky or
chlorin Al kyl has preferably up to a maxi mum of 12
1,1,2,.2-teteailgrpe, g?%%s and is especially lower alkyl, nore
especially methyl, or also ethyl, n-propyl, isopropyl
E@fer“f@dﬂhychmt(ylls esﬁebislly Ibwé@karldﬂdxy,i erabidgky, dsvdrast

alkoxyca%mnér tgf:il Il?u%)ﬁ%c V\E "P(E?% orggﬁgglflg{vg%lﬁ%@eg%gékyloxy, such

as benzmﬂyeénbbuyaaiys, sel ected especially fromthe group
consi sting of hal ogen, especially fluorine, and al so

ino, N-lower alk m no , -0 ower
e PR R PR hIOWRG AT S S s bR Efbonyi or
ethoxycagbariylpphenyidower alladxyoarisomyt boplyénymxgicarbemw - | ower
al koxycar bonyl . Trifluoronethyl is an inportant

ARSI Lebiaafior B hr SN et SCRRES! ) by

(preferred) such as net hoxy, ethoxy, isopropyloxy or

NaMpaeort orl MNydi qubetityﬂed lcar@moyl ik especiallycubstitated et thel terginal
nrtrogen;Bg oﬁhépta/?tggue trﬁfgé%tgsrlgﬁ%r Q%%;\%ggl /I%\gé 43{5};' oﬁﬂ%rEX)PBWe Xlkyl

PCT/ EP2004/ 010688 8 CS-20al kyl oxy, such as n-decyl oxy;

Atkylnbehpthie iszsipesiglly lswehaldphanyithiaor onet hyl oxy or

1,1,2,2-tetrafl uoroet hoxy. Esterified hydroxy is

b (i%/\@sr Qﬁ’i&lﬂwr pxy, | ower

A %}@grlgn% )Pe't‘ra Bﬁl& Qm%@?t but oxycar bonyl oxy; or

phenyl-lomer alkoxycarbon | oxy, such as

Aleriphenyisyitaaybis egpesiglly l%f@’Kthéﬁyléwf%ka is especially

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

pep,@}q)yy,g%rgg@ﬂy,y, mpg%lnd%omer al koxycar bonyl or

phenyl oxycar bonyl kanoyl is especially

al k%/I -carbonyl, nore especially | ower alkanoyl,

tutequoppiksiitiéed gyqlog eaﬁgqf?raekyé&%ew%wh%'s .

unsubsti®BRESH gk LYstBMBS trl the k8fle RbarinBEad nymeﬁﬁémalﬂ" atsrd&ﬁ@d R phenyl.
one or two substituents | ower alky ower

Preferengg j&,givest Iy FloRGX ML RSOy Rigpenty| qu«i]ﬂgﬁ?ylt %referegce is given
also to 498WECAIRIcYcIbINET, satkyd ranmihtl ey Qohexyl.

If present, Z is preferably amino; hydroxy-lower"élkylamino, such as
2-hydroxyethylamino; lower alkanoylamino, such as acetylamino; nitrobenzoylamino, such
as 3-nitrobenzoylamino; aminobenzoylamino, such as 4-aminobenzoylamino; phenyl-lower
alkoxycarbonylamino, such as benzyloxycarbonylamino; or halogen, such as bromine;
preferably only one substituent is present (m = 1), especially one of the last-mentioned
substituents, especially halogen. Very special preference is given to a compound of
formula (1), or an N-oxide thereof, wherein Z is not present (m = 0).



Al kyl phenyl sul finyl is especially | ower
al kyi phenyl sul finyl. Al kyl phenyl sul fonyl is

wozpsoned4hy | ower al kyl phenyl sul fonyl .  Pyri dyPCYEP2004/010688
preferably 3- or 4-pyridyl. Unsubstituted or
substituted cycl oal kyl isguweferably Cntycl oal kyl

~which is unsubstituted or is substituted in the sane
manner as aryl, especially as defined for phenyl.

AR &f Bledoee of sheBiyMBBt it @uﬁéﬁtut@&h exyower @l‘ky@n@@noﬁy Guenast vl

methylerleFy BRI K SISt caLon iR SREGREPE! onexyl 11

3,4-methle@gdiBkyphénjls preferabl y am no; hydroxy-| ower
Il kyl am no, such as 2-hydroxyet hyl am no; | ower

0 h as ni trobenzo m no,
A8 AR of S clipr et B naR TN STl S M R
lsoqumom‘e n%rgamragmﬁdr@mtragemm th@ b enydty ames an oxygen atom, or more than
carb such as benzyl oxycar bonyl am no;
one of thSIm?{g%Bﬁ‘é roé 05? BYATXYIERAr abl y only one
substit uent is present (m= 1), especially one of the
Shis trenagpeciaettie phabpiddutiesllyaccestipisle isaltd yf doahpegats oiver y

p ren e is given to a conpound of fornula
formu|a® ?rarbt\lcgqgee,\ﬁ_ e thereof, wherein Z is not present
(m=0). WO 2005/ 028444 PCT/ EP2004/ 010688 9 Aryl in

Suble saltr ame dbrmzldeayl, byrmimpoandsibidombula € dowanl doxite thereof,

having a}ajsé ggnq%%b%)f%‘g ﬁls ucgn%d%ft@nﬁ%g%fg)(%%%p%x%th grggrq'c or morgavr\)lloc
acids, esaeélaltyethla)phammheoﬁwvanyéptame shltxSuliablef magemt’fmldisdar@fe g.,
nydronallesi Rt 4nRr eI EBLHITE sl 2 LR AR PrE g, Suitavie
organic aﬁdseiry, €9y, bargsmr.t pbsygemicasoifanicsr sutfamict duids, e@eacefic acid;

nitro t carr n,ox t 0
propionicigii: oA BREEL SPEITAE PG BHEPRRLHRT AR S0upethac:
2-hydroxgiatyric adid; cgmmomradﬁ gfucoé@h«mdoart(ob&llc anid; amnéhcomldt%uccmlc

or ned

acid; adiéi%%hﬁ?&hﬁﬁ? ?‘Q'S}S ﬁﬁf@%@l %{799'?'?1 g? g,oqwgllc’ ?%‘:{, tﬂga ek cgrlc acid,
glucaric adid;rgagetarataciy; amuamddsaddcﬂ a@glumhut Scnd;ﬁi@bﬁroﬁttdld/ Wi th
nemetiy BT oo pPp SRR i, Flai D SR Festylvstelne e ackd
acetoaceticiadigl, plicspheseging, 2-hyrd- glh@éromcﬁphdﬁ; ade Gialéis acid, hydroxymalelc
oo, me Y ASL B0 GBS o A A, igRSER e

3- hydroxmmmwfoerbo&wid aoid, 3,45-tdrabthaxgbenzsic deid, Epgenox@b@ﬁzioib acid,
2—acetoxyabenzblc acid, 4-aminosalicylic acid, phthalic acid, phenylacetic acid, glucuronic
acid, galacturonic acid, methane- or ethane-sulfonic acid, 2-hydroxyethanesulfonic acid,
ethane-1,2-disulfonic acid, benzenesulfonic acid, 2-naphthalenesulfonic acid,
1,5-naphthalenedisulfonic acid, N-cyclohexylsulfamic acid or N-methyl-, N-ethyl- or N-propyl-
sulfamic 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, e.g., metal or ammonium salts, such as alkali metal; alkaline
earth metal salts, e.g., sodium, potassium, magnesium or calcium salts; ammonium salts
with ammonia or suitable organic amines, such as tertiary monoamines, e.g., triethylamine



propi oni ¢ acid; octanoic acid; decanoic acid;
dodecanoic acid; glycolic acid; lactic acid;
wa-2tnsteeMybut yric aci d; gl uconic acid; PCT/EP2004/010688
gl ucosenonocar boxylic acid; fumaric acid; succinic
aci d; adipic acid; pinel-if®@-acid; suberic acid; azelaic
acid; malic acid; tartaric acid; citric acid,
glucarlc aci d; galactarlc acid; am no acids, such as
or tn(2-hygmxyaﬂwk)araloemr tetgacydic basesi e.g. IWﬁﬂtylwwégidyw ardy, N-dimethyl-
i mamnifetylan1noacet|c acid, N-acetyl asparagi ne,
pip acetyl cystei ne, pyruvic acid, acetoacetic acid,
phosphoseri ne, 2- or 3- glycerophosphorlc aci d, mal ei ¢
When @ bahigdrraupyaral an acid geiwp, areprésgnhialtee same implecule, a
v icylic
compounG §F PREATSA RS InELf oal BRE T Bfcrtln 3R,
3,4, 5- trlnethoxyben20|c aci d, 2-phenoxybenzoic aC|d
Fomsmbﬁtomqv l@enfmm@n ziaa aiso posgible de e pRarmaceutically pmmapuable

‘salts, e.g ag1c rgﬂyc ac ¥ ﬁv @a‘r‘@?&%{]*ﬁ% eé)%EP‘?B'r‘? salts or the free
compouan ropdwmam/m tinarfersmbif marmaa@wt@al caspnsitions,, are gised) lffemnemxtlcally.

oni ¢ aci d, 2-naphthal enesul fonic
and thoseaﬁﬁegheng%?éﬁ &ﬁéofhal enedi sul foni ¢ aci d,
N- cycl ohexyl suI famc acid or NNnmethyl-, N-ethyl- or
In Mgyt @fpipe cloge Felatisinghin bietiveast thetnewe! competnds iprfstedaine and in the
form of th@ff' gg ﬁs@ﬁﬁ%g s \ﬁ}ﬁl'cﬁ caN\PE B Séirlté/rﬁ*e‘éla‘f&ar gfqn the
éls as car oxy are present
purifi catlowqf the rma@é@ormwnds oofap éheﬂrddﬁ@d cataorg here\meﬂre @nd hereinafter
earth
any refor P Th RRLdrTpouE s ko B BPuddRbE bs RckRidife, o
corresporgiigsalis @%@RP@PFMW ameﬁéﬂftt-s Wi th anmmoni a or
sui tabl e organic -am nes, such as' tertiary

In C'?‘?EP i) O%P(?%gg%eé\t E)f i&\%t |m’érﬂf§§h nga ﬁ\@ylz%ﬂrﬁ@? ﬁét‘éroaryl as

or tri dr oxyet am ne

defined abeteer duipcen imn@atgegem'éocgment\pfe()wmq@fewenvemtlﬁe rejates to
|soqumol|N=z %mgbmfylfomﬂ aZI ne. When a basic group and an
roup are pres in the sane nol ecule, a
conpound of for nU}(a/(FHWFﬁrY an N oxi de thereof, can
also forminternaff salts. For isolation or
purification it i%&_alsqQ possible to use

phar maceuti cal | ccephable salts, e.g., picrates
or perchl oratesj @ Bhar macqid)i cal |y acceptable
salts or the fres~Corpounds, optionally in the form
of pharnmaceuti cal [conpositions, are used

t herapeutically,_Cgand those are therefore preferred.
In view of the ‘ I os rel ati onshi p between the novel
conmpounds in fr e fgF®and in the formof their

salts, including N#Fso those salts which can be used as
wherein tﬂen\t/aerramaedéu%tsﬁtﬁentg 2R préfere%ggs are the same as described above for the
compounds of formula (1). -

Preferably, the ring members A, B, D and E are each CH or CQ and the ring member
Tis N.

Q is bonded to a carbon, preferably bonded to A or to D (r = 1) or to both (r = 2), so
that A and/or D in the case where Q is bonded are C(-Q).



purification of the novel conpounds or for their
identification, hereinbefore and hereinafter any
woeb®resae to the free conpounds is al so to bePCT/EP2004/010688
understood as including the corresponding salts, as
appropriate and expedlent In an inportant enbodlnent
of this invention, J is 1& preferably heteroaryl as
defi ned above. Thus an |nportant enbodi ment of the
resent invention relates Lo qui nol i ne conmpounds
A InteTsRiRg %mwélme% of(t@ﬂmvemws@e the cpmppynds giiormuta i),
wherein m@ ﬁhQ Inﬁbrﬁtbr,es yvaBi eking TSMb%fabh mnbus(:@raihdm Rf I MRPeiR R ring
s descri_bed EE h the conp ounds of
n

membersi /oyttt And 1y Paeh GHH " SRS Wherei the ringd

membersEB, a0, 8AGT dRleBEh ERATh bh@ATE NG member T is N Qs
bonded to a carbon, preferably bonded to A or to D (r

= or to both '"(r = 2), sO0 at A and/or. Din the
A'&%Ié%f %P@F@"ld“%eéeﬁ&‘ﬁ?&@&bggf’%ewf iﬁ)‘s inygntanase drseempounds of
formula (BEWI%?&HQHé ﬂﬂ@ﬁ%&beﬂslAAB ah8Desredach CHeooad! BRNE 0k T are
S ln ntion #Egag‘o?ounds of formul a
r

each N ofBersinhe ﬁ@gﬂm{g = arg egeh eﬁﬁjo"rc%%‘de‘géﬂd Brargeach

N, or whee&h anglrihy rerberHA, DIGHET Brd ERhICH 8r CTBSRES %né\E ﬁe elch N.
and T are each CH or CQand Eis N, or especially
are each CH or

AT Soho By TR pBerdinelt s g e compocnds

of the for@ulac(H)whéref the Fing memvsing AQIndaD ard dechathRe BadsndB, T and E
ornul'a (la), wherein the ring menbers A, B and D are

areeachach CH or CQ and E and T are each N or wherein the
ring nmenbers B, E and T are each CH or CQ and A and D
Ard enstherhesplicially intdnegtiag enibodinie M of tiibesstion, ar@co@ﬁgun-ﬁs

wherein & tiaEhe BeleBlastytt imasyBlerm. rych ab Sk oBHoho Quino,
lsoqumolyl,rmﬁmﬁzlown ;ﬂmﬁylciﬁﬁmhw ﬁapmﬁyrtdilﬁ/l fphtﬁﬁlézﬁhw |s§6ben%\‘@fa$15/ﬂ
naphthynglﬂgl Eht%gpélngggﬁomen% andeuar‘lrn3e/l A blcycﬁ‘f'c_:| he eroO(\)'omatlc Eng -srystem
may include Q as a substituent on either ring or on both rings of the bicyclic ring system, and
on one or two carbon atoms on either or both rings of the bicyclic ring system.

The inventive compounds inhibit RAF kinase and as such are useful for treating
conditions and diseases characterized by an aberrant MAP kinase signaling pathway. Thus
the present invention further relates to a method of treating a condition or disease
characterized by an aberrant MAP kinase signaling pathway , which comprises administering
to a patient an effective RAF kinase inhibiting amount_gf a compound of formula (1)

A
N o
L) |
. n
J—(Q),
wherein,
nis from 0-2;

ris from 0-2;



And anot her especially interesting enbodi nent of this
i nvention are conpounds, wherein J is a bicyclic
woet@ressomati ¢ ring system such as indolyl, PCT/EP2004/010688
i soi ndol i nyl, quinolyl, isoquinolyl, quinazolyl,
purinyl, cinnolinyl, naphbhyridinyl, phthalazinyl,
i sobenzof uranyl naphthyridinyl, phthalazinyl,
chromenyl and purinyl. A bicyclic heteroaromatic ring
misfio¥s6am may include Q as a substituent on either ring
or on both rings of the bicyclic ring system and on
J is ursubstitutetdwd sobstiatad ahcser wicedit @Qewhereinbot h ri ngs of the
bicyclic ring system The inventive conpounds i nhibit

J is argabeteromyecydinpliyb oshrterosy@oallodrwhereinr treati ng
condi ti ons. and. di,seases raact.eri zed b n _aberrant
bR pric Rl P R G el A e s s BB Rty
| Auerstyl@ndfphebdahrengt ates to a method of treating a
L Al iR A R LSRR RE AR o
awﬁm? 15 Regridngomt @racf:mmah muepanc(ij@fﬂ? éx;mtri Me‘ls BAd lO)gisnah? s furyl,
inhibitin nt .o onpou 0 ornul.a . .
, Pliei byHiyE T2 apnd L AR Pyrafil driehp) ieolylg
; bmainogrl,?uif‘\]é@p@DG}ﬁVdaE@ﬂlﬂéyrRﬂ%/ iEd%QGlgl i@t_ithﬁa%lé/h Itiomt,i s
rom0-4: J.is,unsubstituted or substituted,.once or .
¢ PRS0 Guinghrteedimopty iyt AhnSVE papib Yoty ez,
ofsobensfarapy) crabighyl, pdrimye thiarhiehyli garitheril, aeBtingl, carbazolyl
havi_ng from 6-14 carbon atonms, such as phenyl,

r adi Cﬁﬂ
ndBAPASHIAZNYE | Gor enyl and phenant hrenyl : heteroaryl is

cyalalkyldsatoyclic radicaliaving\frong 318, preferably,5-@ sipg atorhd, wudh gn
which 1, 2 or 3 atons are chosen

5-7 . ring atons, of

i ﬁ)ﬁ%ﬂﬁg'e‘?ﬂq clopgiYR, s and 0, such as furyl,
hewefbamdalﬁypwd elylic raHl,iC%{ ha\@lnéﬂfrcl)ramd&bréfep?w msdir@dtomls, olf

pyrazinyl, triazin triazo ,0xazaol vyl , I hazo ,

PHEB Ry S 976 ot sroseb iREDadany KBRS and b, 3080=

| pipetigl, piperaghidipdidanolidingUpyrediidinyl argospuaronitiyill;

purinyl, cinnolinyl, naphthyridinyl, phthalazinyl,

Q is a substituent on one or two carbon atoms selected from the group consisting of
halogen, unsubstituted or substituted lower alkyl, -OR;, -SR, -N(R)R, -
NRS(O):N(R)R, -NRS(O);R, -S(O)Rz, -S(O):R,, -OCORg, -C(O)R,, -CO;R,, -NR-
COR;, -CON(R2)Rz, -S(0):N(R2)R2, cyano, tri-methylsilanyl, unsubstituted or
substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or substituted
cyclyloalkyl, unsubstituted or substituted heterocycloalkyl, -C4alkyl-aryl, -C,_salkyl-
heteroaryl, -Ci.4alkyl-heterocycloalkyl, -Cs4alkyl-cycloalkyl amino, mono- or di-

substituted amino;

R is H or lower alkyl, lower alkoxy;

R; is unsubstituted or substituted alkyl, unsubstituted or substituted cycloalkyl,
unsubstitiuted or substituted phenyl, -Cyalkyl-aryl, -Cysalkyl-heteroaryt or -C,_alkyl-
heterocycloalkyl;

Xis aY, -N(R)-, oxa, thio; sulfone, sulfoxide, sulfonamide, amide, or ureylene, preferably
-NH-; and



I sobenzofuranyl, chronenyl, purinyl, thianthrenyl,

xant henyl, acridinyl, carbazolyl and phenazinyl;
woyalsmagdayl is a cyclic radical having from 3- 8CT/EP2004/010688

preferably 5-6 ring atons, such as cycl ohexyl and

cycl opentyl; heterocycloa7§yl is a cyclic radica

having from 3-8, preferably 5-6 ring atons, of which

1, 2 or 3 atons are chosen independently fromN, S and

Yis B Ioﬁé’t“eﬁk Ssub@ﬁt@t‘éﬁ 'oﬁﬁhsuﬂ%‘tl Hyp)ﬁbbstitdﬁcﬁjélzlg’flnélﬂbnx
o A

razo | Su stltuen

roli
%OBW PW&HPE’G@T Apswhstisded eyalen! ||om the group

Zis aﬁﬁ@éﬁ%ﬁ%gr 8I-su6§@upe% r}ﬁybst i thJ(t ed OB"%KI{) g(l t u)gdergxy,

etiNREEA)0R Bsteriffd)ydroxy; fﬁﬁr@ BRMo, cABERR estefilidd &boxﬂaﬂkaﬂ@yl

PRI Pan B R Rt SaED: duaricnaupreapt,

sulfe treeny lthio,chenyl-lowdrsdikyll thice dikipiphermyotaioy bhem&m@t iphedhytbwer

B PO elifbReusiiityl pBanironyIehe b ek alipResuitonyl o
alkgiphealsyifonyhehe wharey if more. tan iyd rah%talgz W@ta?l(rfyﬂt:z)d the
nmono- or di- substitutée
sgﬁ?tﬁger%ﬁé&laggﬁeaﬁcql%o\gn r‘gyl | ower al koxy; R2 is
or an WISKYS b ﬁwéh%tlgﬁecﬁiiﬁﬁ duridt ﬁ/ﬂel%'ir{(éﬂe oHﬂ@‘étﬁéio ! q‘{yfﬁ”e q

substituted cycl oa unsubstitiute
%M@?W@tomd 4a| kyl -aryl, C 4al kyl - het er oar yl or
e 0oC oaI Xis ayY, -NR-, oxa,
ora pharpﬁp%tﬁncgm)f ?996’8{3%@&%‘35?88 suI fonam de, am de, or
ureyl ene, preferably -NH; and WO 2005/028444 -13
TH(FAtERR BRAMBHOEE feieiatly bl,hdmzwe Buf&iring lfronsal BRbhdd haisor

P TN
mean thaZthessngn"allng)thrmgmdhe MARikmaslé)ﬁéthWHy Btbxesdshe rehﬂ\lé@ #&Aormal
ied or

k ubsti tute r.oxy,,. et
colls. Thig eff be Tttt i A tase” aﬁ%¥ht@§5t§a% patbiay Mmambars by
methods, caclh ax yVestdrk dlvd ghalysis ar inanoydhistdehaaiistry. 0
NN- di - substituted carbanoyl, am dino, guani di no,

In %B&%Ettﬁe disease characterized by an aberrant MAP kinase signaling pathway
is a proliferative disease, particularly a cancer that expresses mutant B-RAF kinase or which
overexpresses wild-type B- or C-RAF kinase. Cancers wherein mutated B-RAF has been
detected include melanoma, colorectal cancer, ovarian cancer, prostate, renal, gliomas,
adenocarcinomas, sarcomas, breast cancer and liver cancer, preferably melanoma,
colorectal cancer, ovarian cancer, gliomas, adenocarcinomas, sarcomas, breast cancer and
liver cancer. Mutations of B-RAF kinase are especially prevalent in melanomas.

In accordance with the present invention, a sample of diseased tissue is taken from
the patient, for example, as a result of a biopsy or resection, and tested to determine
whether the tissue produces mutant B-RAF kinase or overproduces wild-type B- or C-RAF
kinase. If the test indicates that mutant B-RAF is produced or that wild-type B- or C-RAF
kinase is overproduced in the diséased tissue, the patient is treated by administration of an
effective RAF-inhibiting amount of an isoquinoline compound described herein. However, it



sul fo, phenylthio, phenyl-I|ower alkylthio,
al kyl phenyl t hi o, phenyl sul finyl, phenyl-I| ower
wablbosiegd4i i nyl , al kyl phenyl sul finyl, phenyl sul PODEIP2004/010688
phenyl - | ower al kanesul fonyl or al kyl phenyl sul fonyl ,
and where, if nore than-t#e radical Z is present (m
> 2), the substituents Z are identical or different;
or an N-oxi de of the nentioned conmpound, wherein one
is also posaiblenty dowh-edguinde therMAP &inase sigpelingpathwaywitiha RAF kinase

R h i ¢call) 1. th Th tient
nhiviing CORSTAGT Ao el 6 285 GbTs el CEGE BhperRRrRl Rhe
pathway. di sease that is characterized by an aberrant MAP
ki nase signaling pathway where aberrant is intended to
. ' j MAR Ki th
PR I e A
B-RAF mutaticnsraeel delpcted by atitle spesifi@PERs PHRALIA, enasstspbetebisespyt and over-

e T T

or Westerdlbk¢ apalysibaAgattienlade dsdiyl mathel of datetting R Ra@attions is the

- [ i Ng.: [ S Oliferative,di.sease
polymerast R PP enich Fielfibed prBbil oL STRE Bropupes are
used to detemisewbethehotbbr kinases éx theass eadenariednitynteor Bveoexpre s34,
ki nase. Cancers wherein nutated B-RAF has been
A ' I t er. .ovarian
A RS Ol ot S8 of R PyoriB 23 2R pr i
melanomas svhighrawsnprisestast cancer and |iver cancer, preferably
nel anona col orectal cancer, ovarian cancer, glionas,
(@)algshRt TN U SR srratienbipdelarming waetherrfhe melanama
tissiR B@FessM tdr BSRAF; HoRAF ki nase are especial l'y
prevalent in nelanomas. |In accordance with the present
(b)i meatimgi the patient withbe efféctivie A4S kidase imbibiing amaakeof 4 om

soh 0 ORE P o GAMein b RRS B OB cBbpss

mubrd BAE. nut ant B- RAF ki'nase or overproduces wil d-type
B- or CGRAF kinase. If the test indicates that nutant
- ' . Qr ' - RAF .

Ceffefitl h BHEREHERcie HPhr Phad apethBedn BF HES porice

cited abovp@nddiptediis Tabledt ed by administration of an effective

RAF-i nhi bi ti ng amount of an isoqui noline conpound
descri bed herein. However, it WO 2005/028444
PCT/ EP2004/ 010688 -14 is al so possible to
down-regul ate the MAP ki nase signaling pathway with a
RAF ki nase inhibiting conpound if another kinase in
the cascade is the cause of the aberration in the



pat hway. Tissue sanples are tested by nethods
generally known in the art. For exanple, B-RAF
wouni@sinens are detected by allele specific PCRpCDIHPRIDH010688

mass spectroscopy and over- expression of wild-type B-
or C RAF detected by i nmugchi stochemi stry,
i mmunof | uoresense or Western blot analysis. A
particul arly useful nethod of detecting B-RAF

, nmutations is the polynerase chain reaction based

Table 1. net hod described in Exanple A Simlar nethods are
used t o -determ-re—whether—ether—kinases—+h-t he cascade
are mutant BrRAF/Mptalign; essed. PRBIACHRPBIR ar I y i nport ant
aspect of thisGi3ssantion rel at esG#ésm net hod of
treating el agesgay Which conpri ggsiv (a) testing
nmel anonma tissu 13f9518m a patient tg glbe% erm ne whet her
t he nel anona I'sSstie expresses nutant B-RAF; and (b)
treating the pali%At with an ef f #8838 e RAF ki nase
i nhi biti ng ano@M94df an i soqui n6A6HE conpound
descri bed heregsmozt the nmel anomagusgsue is found to
express nut ané1@-3BAF. General | yg gdpe B- RAF nutation
is one of thos escribed in the vjes et al. article
cited above an‘gq‘:ﬁ?‘ét ed in Table %D 2005/ 028444
PCT/ EP2004/ 0106882615 Table 1. BFF®EL Mut ati onProtein
Change Gl388AMG3ECGL388TGA63V GB3&HBRCGAG5A GL394AGA65E
Gl394TGHAG5V GI4P366468A G 1403AGHs; GL753AE585K

T1782GR594L T1787G L596R
T1796A V599E
TG1796-97AT V599D

Thus, the present invention particularly relates to a method of treating a disease
characterized by 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 an isoquinoline 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

T ——

disease is melanoma and the mutant B-RAF kinase exhibits a mutation described in Table 1

2

especially the V599E mutation.

The RAF kinase inhibiting compounds utilized according to the inventive method
include the compounds of formula (1), or N-oxides thereof, which have valuable
pharmacological properties, as described above.



G 1783CGE95R C17863.596V T1787G.596R T1796AV599E
TGL796- 97ATV599D Thus, the present invention
woaodsiocgd4ar |y relates to a nethod of treating aCUEPe®3010688
characterized by nutant B-RAF ki nase, which conprises
detecting a nutation in th@-B-RAF kinase gene or
protein in a tissue sanple froma patient and treating
the patient with an effective B-RAF kinase inhibiting
In anothescaspectritle invepléan riovide die ussoefd ¢RIMMQYEd Obfasouled as
pharmad@@ﬁé‘eﬂ.i bed herein. A inportant aspect of this
I nvention includes those instances wherein the nutant
B- RAF ki nase exhibits a nutation described in Table 1,
In a furthes garachpf e imentioothe invarden gmvnd,gsﬁlgﬁ U of aeqrppound of formula |

for the pﬁeﬁg%%ﬁ BF 2 ARRRGI fdr MhStrédtRht ?Wdi&éﬁe@%ﬁc&&%? by an

tances wherein disease is nel anona and |
aberrant AR KINRs ¢ sigealiBgrnathway ia arielferaye diseass, badiculariyaisarcet that

expressefsﬁ'rﬁﬁ%h?é-'%ﬁ lhﬁas\éscﬂﬁﬁ\icfﬂ'li)ﬁr%%essg@ ‘%vileé‘Bg&tS(ﬁ-é?AF kinase.

I'ting conmpounds utl according t
inventive method include the conpounds of fornula
Agompayipd (Qf toxmbias(h piearedifoxidgrhensoh go. b admémistered on its own or

ncom TR BT e dolous A

combinaiiens tPrhgdiser 6 g5 ecpmroupd acerrding o tedayRitian@andpne or mare:
other theraptutic BHENTRS 6/ bimHistered ifa %itégtga.% ASHRE bvgtsn%‘&r

] i nvention the invention providés the use of a conpound
independgntly 6f arg anathert o therempined adminisifation ok fixedicarabinations @nd of
one or nfof@oﬁwélel%ﬁg@hti@égétéjis%@§i8l,é? R patib&at, #5adinRfration of a
aber r ant P ki nase signaling pathway is a
compount &fi foraatl). ve apifsexde thegraft fottumer tipatinend Aer be caried out,
. - |
clongsdXPERTATRIE 85y FaREFy I BRSFo tral | ERAERIA TR mor
other chgmgthergpeylic agenss, gepediplly sfostation dswithdeImerasaragmpaundss
» _ . g | ) .
nving i 4O, BARPol, A Bog PP BBt o
combinaiestadhergel- drengtiermb heraryds elsofropsiblecasrsasityantiberagy iy t o
conjunctiol Svith DFHtieB & I ARGIL 5udPALthose just mentioned. Treatment to

maintain the status of a patient after tumor remission or even chemo-preventive treatment,

e.g., in the case of at-risk patients, is also possible.

There come into consideration as therapeutic agents with which the compounds
according to the invention can be combined especially one or more anti-proliferative,
cytostatic or cytotoxic compounds, e.g., one or more chemotherapeutic agents selected from
the group comprising an inhibitor of polyamine biosynthesis; an inhibitor of a different protein
kinase, especially protein kinase C or of a tyrosine protein kinase, such as epidermal growth
factor receptor protein tyrosine kinase; an inhibitor of a growth factor, such as vascular
endothelial growth factor; a cytokine; a negative growth regulator, such as TGF- or IFN-8,
an aromatase inhibitor; hormones or hormone analogues; and a conventional cytostatic

agent.

Compounds according to the invention are intended not only for the (prophylactic
and, preferably, therapeutic) treatment of human beings, but also for the treatment of other



ot her therapeutic agents to be admnistered in a
staggered manner over tinme or independently of one
wanoisives444 or the conbi ned admi ni stration of fi REWEP2004/010688

conbi nati ons and of one or nore other therapeutic
agents is possible. In pajgicular, the adm nistration
of a conpound of formula (1), or an N-oxide thereof,
for tunor treatnent can be carried out, alongside or

warm- blo'tlﬂéd hpnad,levg., bﬁoﬁﬁﬁ&bi&ﬁ}—h@&u%ﬁn’%al&hé@ﬁmﬁkuch as mice,

ombi nation. Wi th one or nore other chenother apeutic

rabbits o @é?ntoégu'é’§ﬁ8t95al ly cytostatics, or w th hornones or

conmpounds havi ng a hor none- i ke activity),

|rf@éi1eeélhméa:mntmmm@§ BRbaPIhe ¢ dFiLampouRdoMhulI(l), or an
i nati ons ther lnq}th ermtherapy is also

Lo
N-oxide tB%'?é’fb"E‘h'bc'\tg’gl%A gﬁ”a%ﬁ'f't erapy in conjunction wth
ot her treatnent nethods, such as those just mentioned.

A%ﬁﬁioﬁa@bf foemulee)) néraidwio&ﬁjeah@‘ébﬁ cah a&o patusedtorafiddiostic
n or &%VQH C reven ve tr eat nent

purposes, S, iniof&r Niat QBT SDIaed HaR Wl biaeded qrimalgspecially human

beings, aBAKS bbﬂglﬁal "AEQT enCRaRsplattad iIBRBIcBeERT b@gxa?ﬁnéd‘ﬁfr aRRILHC
s according to th

wi th which the conpoun
growth afle ASKRIE o' Sutl B EOBBIh BLETAEp GRS 41 Py e densibyy fo the
compoundth questidni, HeE alléwiAg po§éﬂ§l@$ﬁélhd>cﬁs &‘ftlt'eﬁ‘bfhﬂit%r't $tumor dlsease in
., _0one or nore chenotherapeutic agents
the OF'Q'@ggr&g#%gePF‘iﬁﬂ% W@"&W&’lﬁ%‘?q@i’ng an inhibitor of
pol yam ne bi osynthesis; an inhibitor of g different
Inthe gedups df preferesd @ﬁmﬁmnals bf/foﬁimal‘ae(l)riné‘dti@ﬁé& b&loR dé¥initdns of

0Si rotein Kinase, er na rovvth
substituep i £egp 1 Mot SpahspheEaearsiinians, P expedipt b e heeop.g., i
order to réplade gicpsvgbndracdeinitiofs By dé\ﬁwmtﬁh%QHéthre nﬁiﬁé’@é{}tﬁlc‘ ¥ especially,

o dtmpg ey s PR oh i S e o e

definitions iHdiid2itd DabovB GisrBiREpreferiearompimtionad BEWES of Slfhie.
conventional cytostatic agent. Conpounds according to

p E I nvent i og are i endgg not nIy for the
'(e‘?rSB‘fﬁ/'lsegé\fein Oa&?WPOHP%P %F'}?(a\)her apeutic) treatnent
of human bei ngs, butCaRye—for the treatnent of other
WO 2005/ 028444 PCH/ EP2004/ 010688 -17 war m bl ooded
animals, e.qg., of Jcoomercially-useful animals, e.g.,
rodents, such ag S abbits or rats; or guinea
pigs. In genera|, Hedjj on reﬂ tes also to the
use of a conmpoulth oG la (1), an N oxide
thereof, in inhibiting RAF ki nase act ivity. A conpound
of formla (1), gac.an N- oxi de thereof, can al so be
used for di agncﬁtl CE

—+q)

A/Dr
SN

wherein
n is from 0-2;
ris from 0-2;
m is from 0-4,

A, B,D,Eand T are each CHor CQ or
A,B,Dand E are eachCHorCQand Tis N or
B,D,Eand T are each CHor CQand Ais N or



pur poses, e.g., in order that tunors obtained from

war m bl ooded ani mal s, especially human beings, as the
woni@ingd44" host" and transplanted into m ce, CcRATE®2004/010688

exam ned for reduced growth after addition of such a

conpound, in order thus_yg_study their sensitivity to

the conpound in question, thus allow ng possible

nmet hods of treatnent for a tunor disease in the

A, B, ﬁéhéﬂErb?-é eQQﬁth&é@a gessihpbned and deternined better.
gr oups erred conpounds of-fornmula (1)

A, B, Dreﬁrﬂq'ﬁﬁ@jeﬁ?é'l%or g@‘&‘ﬂﬁ‘f—i&)’ﬁ@fof substituents fromthe
A, aaaéefsfera%%'cﬂrsrdca%e@éndﬂrfa {Ntdrons may expediently be

used oy | der to replace nore general

n
B, E, Ql@fTﬁTetfraﬂﬁ'sC%W@@‘anﬂA?BﬁQ fﬁfﬁeﬁacbrf‘eorrmre specific or,
A, D agné ﬁ%e@alcbf CH Qb’cé%fnb@ AAPBSrd Balh Rigp | ndi cated as

eing preferred; preference is in each case given to
A and fthere Q?@hl%@i@%aﬂdrﬁhﬁzmceﬁa%%@ s being preferred or

i,on b enc iven,
Q is aggRsiiTs Sorohed s Gerbpa Aters gelb s o e ofqrmomisting of
halagehy @subsiRutedrorisabdtituaed dwer akkyl, BORE)- sEz,aNdzz,T NRFORAR lli\?
| S

NEESER B BR800, ke o e e ONTR.Ye
SR, 506, EOAGHIRRekY} RETUTRRCO RRARec 39, s Betiliee
or §5tEA FelR S oDk ie Ry riastutb & clodk Unsibstfidad e,

substit@ed hetbrécyedalkyl, acre,amyloarlerCJiark@nr@btaro@m -Eagdky¢H or
are D and T are each CH

heg?o%rég/hmr@ dﬂ%f“%oéﬁbs@ﬁmﬂ%ﬂ PPNOA and D are each CH
R is HYr IdWer ,B, E and T are each N, Qis a substituent on
one or t carbon atons selected fromthe group
R, is unentsstitited gr @fbstituted alkyl, unsubstituted or substituted cycloalkyl, phenyl,

-Cisalkyl-aryl, -C,4alkyl-heteroaryl or -C,4alkyl-heterocycioalkyl;
Xis'Y, -N(R)-, oxa, thio, sulfone, sulfoxide, sulfonamide, amide or ureylene;
Y is H, lower alkyl, substituted or unsubstituted aryl, substituted or unsubstituted

heteroaryl, substituted or unsubstituted cycloalkyl or substituted or unsubstituted
heterocycloalkyl; and

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

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

Preference is also given to a compound of formula (la),

wherein
ris from 0-2;

nisQor1;



hal ogen, unsubstituted or substituted | ower alkyl,

-OR2, -SR2, -NR2, -NRS(O2N(R)21 -NRS(O 2R, -S(O R2,
wo3(@)028d4 - OCOR2, -C(O R2, -C02R2, -NR-COR2, PCT/EP2004/010688
-CON(R2)2, -S(O2N(R2)2, cyano, tri-nethylsilanyl,
unsubstituted or substitysed aryl, unsubstituted or
substituted heteroaryl, unsubstituted or substituted
cycl oal kyl, unsubstituted or substituted
t&f:q,erocycl oal kyl, -C, .4al kyl-aryl,

, al kyl - het eroaryl - C, 4al kyl - heterocyclyl, am no,
A, B, mﬁﬁwEa@ée&hSHbﬁtGQuheduamimo Ris Hor lower alkyl;

| S _unsubst .t ut tituted al kyl,
A, B, TRz?{ﬁJ%?f? ?%F?Ne{}h&' C&SBB‘E Pt Neal cycl oal kyl , phenyl
A, B an€bAaé kedith eHydr, CQGnd & dnd T et @ahady|  or
-C,.al kyl-heterocycloal kyl; Xis Y, -N(R -, oxa, thio,

Q is a substitest o ane ox tvazcarbomn ﬁt@ﬁzﬁﬁ%@te%ﬁwmh@grqupwh@MQ of
hélé%é?‘: uh Qe dtlﬁéd‘éﬁl sub%Hthetd' 16\Héc\féikﬂf OIS US] | N:R't %@R?{ﬁ( YR

stitute unsubstit het er oar yI>

-NRS(MRbS(Q)Rat SOLFel -04ARA, @@)Bub@ﬂzRut-blﬂi GORz, -CON(Ry).,

t I -
HOHIRY, SR (n MPEISRHS) AR cdTf seos Bl (oo
urdulstituted yod su&gxgtuteém@marylem S@ywdrqrfsub@ntwyd Icpsigalkyl,

f
uﬁyubgtﬂute%?eﬁpstﬁ&w‘ﬂé?ér?\ﬁslg%gl & S1f,9{ﬁgtté}gP(YcMglkﬁ%‘?%ﬁoaryL

car
Gmalwlmterg@mml,carnoq mene &pdbsubsttutgdamipeny| t hi o,

. ..phenyl -| ower al kyl thi o, al kyl phenyl thi o,
R'SHﬁﬁ% lW'Pl nyl , phenyl-1ower al kyl sul finyl,

Rz is uﬂ% ktgslrt]lgh]éat{%] sﬂﬁ%ﬂt’u@d al ﬁbﬁﬁhtgﬁ’ B?gubﬁﬂnﬁ {:jyé\'ﬂ%\é% ’phlerf'lyl,

enyi sul
Gmalbyliamdrrcen@kyldmt@aawon -&mﬂeééﬁtercéqmcmaw t he
. ubstitl{e,n.ts Z are identical or different; or an
Xis -NG-o@ffE 'R a phar maceutical |y acceptabl e salt thereof.

Ve PRI RSESRUSRSS o KENUER 15 ST AND e S
SUbSTHUBRE GRlECELIBEB thelgonp somisting ohamio; werdlkanayleminec h
hatbh e, 1er 3RS, haloSioNePaikyl, hydroxy; lower alkoxy, phenyl-lower alkoxy,
and cyano, or alternatively or additionally to the preceding group of substituents,

misO

lower alkenyl, Cg.1zalkoxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl,
lower alkanoyl, halo-lower alkyloxy, lower alkoxycarbonyl, lower alkylmercapto, halo-
lower alkylmercapto, hydroxy-lower alkyl, lower alkanesulfonyl, halo-lower
alkanesuifonyl, phenylsulfonyl, dihydroxybora (-B(OH),) and lower alkylenedioxy or

Y is pyridyl; and

Z is halogen; amino; N-lower alkylamino; hydroxy-lower alkylamino; phenyl-lower
alkylamino; N,N-di-lower alkylamino; N-phenyl-lower alkyl-N-lower alkylamino;
N,N-di-lower alkylphenylamino; lower alkanoylamino, such as acetylamino; or a
substituent selected from the group consisting of benzoylamino and phenyl-lower
alkoxycarbonylamino, wherein the phenyl radical in each case is unsubstituted or is
substituted by nitro or by amino, or also by halogen, amino, N-lower alkylamino,
N,N-di-lower alkylamino, hydroxy, cyano, carboxy, lower alkoxycarbonyl, lower

alkanoyl or by carbamoyl;



A, B, T and E are each CHor CQand Dis Nor A B and
D are each CHor CQand E and T are each N, Qis a
weubstoega4ent on one or two carbon atons sel ect edT/EP2IUMH/010688

t he group consisting of hal ogen, unsubstituted or
substituted | ower alkyl -206R2, -SR2, -NR2,
-NRS(O) 2N(R) 2, -NRS(O 2R, -S(OR2,-S(0)2R2, -0COR2,
-C(OR2, -C02R2, -NR-COR2, -CON(R2)2, -S(O 2N(R2)2,

or an N-oxiganna phaimacetlivgllg eccapiahle salb thesedft ut ed or substi t ut ed
aryl, unsubstituted or substituted heteroaryl,

SRR ARt B QUSSP S L CLRTNE vy

wherein - C1- 4al kyI aryl, -Cl4al kyl -heteroaryl,

eterocyclyl am no, nono- or di-substituted
rlsﬂqghpéo Y% or Tower alkyl: R2 is unsubstituted or
n|308ppst|tuted al kyl , unsubstituted or substituted
cycl oal kyl , phenyl - Cl. 4al kyl -aryl,

mis 1 cﬁles%lslbw oheteroaryl or -Cl-4al kyl - het er ocycl oal kyl ;
Xis -NR-, oxa or thia, Y is phenyl that is
A, B, Dapd bsare eacle GHoor GQtesdiTiiafNeel by one or two identi cal

A, B, T’én&’EerSESEH %H%bh#%ﬂ&ﬂ Gelected fromthe group

consi st am no, I ower al kanoyl am no, hal ogen,
A B ahd\Dea?re&alzlyCH Waﬂ:@andxﬁeanchnaye eaqliyld;r oxy; |ower al koxy,

Qs prefefz Barigeals 9 o5 Bhib A eBE D Pl Reseutiie DB ptager aspeaily
ﬂuonh@\mronﬂé bearlsdmn%ﬂé@}ll&g%gedzlémemb/k @Kﬁl@@félﬁﬁﬂ' propyl;
ower car r
o BRSSP RCIaY e B L B by o
2-meﬁiokyétﬁ©(y¢ ea:’@m-mh@ém 11y1)‘é@foxﬂ|dﬂalsm? hf{ﬁ@iﬁmnomethyl lower

f onyl hal 0-'1 ower

hydr oxy- | owe alkan su
alkangyi SRELAR SO P 1ok PMeR BKE SaRio a0 6% plsdiamercant or
ammtﬁ rE%(cﬂd)r a)k aﬁﬁhd @wﬁ l\ﬁhkuﬁw@ﬁw @XM!S@TN-eMyFaﬁwﬁV IN-G¥propyl- or
é é\/ﬁé( N- | ower G%mam no
N"SOHSP(H’V %?‘WP@?H%B Wﬁﬂ@ﬁwhw NOg| kyl am no;
3-(4- rhN'pﬁlbhdyQWylah‘lm& a@'-’(b?m|nMﬂﬁlW&hﬂoomﬁQ-pwldin)eleéMﬁé
a | am. no: | ower
4-(1Hmedazab 1 A bimiiss -Gt b RRAOABINGY subet §  uent
(metr@anaﬁ@@foﬁmm;mmn@twgmmd ro@traﬁyd@@@ﬁp%vﬁmwaﬁf%
(etraP P2 Py DU AT e, ISt i lgrings (3.1 midbzo1-

yl)ethgdainb] ¢H b, lnydra JdWveR alkylandio, Bach a8 2eHyaif éﬁhPl@hﬁ’rﬂf@r
am no

(e-me R By e PR s e BRI R W B, N
1,4-dioxa-8-azaspiro[4.5]dec-8-yl; substituted or unsubstituted heterocyclyl, such as
1-azetidinyl, 3-ethoxycarbonyl-1-azetidinyl or 3-cé?boxy—1 -azetidinyl; or also, tetrahydro-
2H-1,3-oxazinyl, dihydro-1,2,5-oxathiazin-5(6H)-yl; tetrahydro-1(2H)-pyrimidinyi);
3-(acetyltetrahydro)-1(2H)-pyrimidinyl; piperazinyl; 4-(2-hydroxyethyl)-1-piperazinyt;
4-(ethoxycarbonyl)-1-piperazinyl; 4-acetyl-1-piperazinyl; or especially piperidinyl,
4-(trifluormethyl)-1-piperidinyl, 4-(difluoromethyl)-1-piperidynyl, 4-(phenylmethyl)-1-
piperidinyl, 4-phenoxy-1-piperidinyl, 4-cyano-1-piperidinyl, 4-methoxy-1-piperidinyl,
4-ethoxycarbonyl-1-piperidinyl, 4-hydroxy-1-piperidinyl, 4-carboxy-1-piperidinyl,
4-(aminocarbonyl)-1-piperidinyl, 4-methylthio-1-piperidinyl, 4-methylsulfonyl-1-



al kanoyl or by carbanoyl; WO 2005/ 028444
PCT/ EP2004/ 010688 -20 or an N-oxide or a
woheosmagaut i cal |y acceptabl e salt thereof. SpeeCa&EP2004/010688

preference is also given to a conmpound of formula
(la), whereinr is from22, preferably 1; nisOorl;
mis 1 or, especially, 0; A B, Dand E are each CH or
CQand Tis Nor A B, T and E are each CH or CQ and

pipeiBing, (fetcahydro-BH-ppanE-djaxy earchislespecialy, dmoorghelingl, T ar e

' I QPI%‘ oA toDor to A and
35'@%{?’% O@@@P’E%teje@{e?g' -"ﬁ) oge ; especially fluorine,
R is H bt BiveN&IKA edpeemliy Bor nfuRyl; al kyl especially nethyl,
or also, ethyl or propyl; hydroxy, | ower al koxy,

Xis - ngmaadrlﬂya rasph@'aliy -Npk; al so, et hoxy, 2- hydr oxyet hoxy;
met hox 9H i m dazol et ho or al so,
Yis PH%\"(S'?@}l %F'?ﬁﬂ%%%HW OFg H‘Ute‘égkgﬂ%ﬂ X"’%‘G@ﬁ"%l“a‘é@%fynt or
sfuaéﬁménts ls@ré@fed Wohﬂh@%‘r&ﬁﬁéc@»&sﬁﬁ@ Bf aPindefothel BRARGMRNG!

am no; wer al k fam no, _such N-net h%/I am no, or also .

qqp@%'ﬁlln ninRi hgassy sigﬁc'a"mﬂuowq ShisFinp o1 ieming; lower alkyl,
e% QMQIM@Hfmmmr%o rﬁetﬁ él’h?P@fRﬁW | NI alkyl, especially

hoI nyl ) pr
*@ﬂl(%w?@ nw%rﬂ@t?'ﬁw esy efpegaﬁbympmwmr@!wtmanyl-
Iéwérldtkdxy! é%@iaﬂ}bdﬂﬁyb&?%rﬂf@y@ﬂo or (alternatively or additionally to the

4-(trifluormethoxy henly
P(f%%qdma %[FﬁlfhBE%HbISB‘HW?bﬁWﬁba'k?fﬂbéfcwhﬁmeﬁfeﬁwl Famalkexy,

e@bé@uélwaé@d@ﬁ B%ﬂ@lkéxy)ébbb@ﬁylnguch as tert—butoxycarbonyl
(tetrahydro pyr an- 4 met hyl a

ceRamoyhyev - aGarRaney). aﬁ‘\*F g8 '\tmetfthrm tegtAwityl-parbamoyt; lower
awa)ngpuhyum astsétyu caheay@)@y hBAbREY alkP¥RY, saérkyd ffGBmethoxy or

- hydr oxyet hyl am no or
1(@2@@“@%%9}(19%% alspxysarbonyl, such as ethoxycarbonyl; lower

aacy(rﬁereaaboewtars%«hﬂhﬁ Jg%m 'F@Io |§mer Qﬂgmehﬁ%w diittfas

di oxa- 8-azaspi ro[ 4. 5] dec- 8-yl ; stituted or
tuhmmetw Uteé‘éﬁpﬁféthéﬁf@é%q\"gﬂf alkyly éHC'%@S hydrgxsspetiy oy -

d@xﬁﬂé#@ﬁ'@@?lﬁlk}aﬂieé{m@hjﬂ%dﬁﬁ'asorhethanesulfo I halo lower
car boxy-l -azeti yl ;" or also, tetrah

aﬂﬁnﬁs‘ﬂtoﬁ)('aﬂ’ﬂws t”@‘l’QW'BP@ame%"anﬂxﬁ'??ﬂy&'% W:(C@'H}jf%)‘lybor a(-
B(@Fzﬁimﬂ{eﬁy#b%h%dﬁw-yl%gérzglzllb)yl z-r%e(r@pebsd.c%tarnailyudm)
pyraesl ﬂgg%ylﬂwgzokg-ﬁr B¢ é@/yqqﬁlkylenedloxy, such as

methylenedioxy, bonded to two adjacent carbon atoms, especially by one or two
substituents selected from halogen, such as chlorine or bromine; lower alkyl, such
as methyl; and halo-lower alkyl, such as trifluoromethyl or

Y is pyridyl, especially 3-pyridyl or

Y is especially phenyl; 2-, 3- or 4-aminophenyl; 2-, 3- or 4-acetylaminophenyl; 2-, 3- or
4-fluorophenyl; 2-, 3- or 4-chlorophenyl; 2-, 3- or 4-bromophenyl; 2,3-, 2,4-, 2,5- or
3,4-dichlorophenyl; chloro-fluoro-phenyl, such as 3-chloro-4-fluoro-phenyl; or also
4-chloro-2-fluoroanilino; 2-, 3- or 4-methylphenyl; 2-, 3- or 4-ethylphenyt; 2-, 3- or
4-propylphenyl; methyl-fluoro-phenyl, such as 3-fluoro-4-methylphenyl; 2-, 3- or
4-trifluoromethylphenyl; 2-, 3- or 4-hydroxyphenyl; 2-, 3- or 4-methoxyphenyl; 2-, 3-
or 4-ethoxyphenyl; methoxy-chloro-phenyl, such as 3-chloro-4-methoxycarbonyt; 2-,
3- or 4-benzyloxyphenyl; 2-, 3- or 4-cyanophenyl; or also 2-, 3- or 4-pyridyl or



4- (et hoxycar bonyl ) - 1- pi per azi nyl ;
4-acetyl -1-pi perazinyl; or especially piperidinyl,
WO-2(dsroéd4wor met hyl ) - 1- pi peri di nyl ‘ PCT/EP2004/010688
4- (di fluoronethyl)-1-piperidynyl, 4-(phenylnethyl)-1-
pi peridinyl, 4-phenoxy-1- ﬁéperidinyl
4- cyano- 1- pi peri di nyl, t hoxy- 1- pi peri di nyl,
4- et hoxycar bonyl - 1- piper|d|nyl
. 4- hydroxy- 1- pi per dlnyl eridinyl,
Y is oA RO DT 45 G R heRR S ePRIBAL. i pe
tflﬂlﬁbrﬁmbthy&rh@m?lw bedihd- smﬂuoaom;aaﬁ&iﬂ)a%M
PCT/ EP2004/ p R% %
Y'is VePeesREaiAdY 8 %z&ﬂ?g}yﬁ’ﬁeﬂy'y? §8/'3 esPedipllys-medpkaiiedappenyl,
mwmh@d)rbmékhynﬁl@er@r GLBrBnBYA-8mlRbHENy MO 3- é}'ilorobenzylphenyl
: 2- phenyl - 4-norp oI|nyI Ris Hor |ower
Zis amines fYdeweail alkylamino, :mhfa,sw melhylammuﬁaydr@wdower alhylamuno such as

25855 bl Mt o o 0 5 BRI 5o
alkylaoivyy, iN-pleettybioser elksyledHidwen mikylamige;dv - didoveérstikyiphenflamino;
loweﬁ'g]l@ﬂo |£,%}’H%r s@hg%%wmﬂtg or aeﬁ%sﬁfugh! é’ele%?eoti%l arﬁnléengfoup

especi orine or
condisiing rof aeuk;;dylamlecs pm]: pmnyylotv\er BH(bxuopkborlylanamG ovheedihnyhe phenyl

) A Y b A b ARy v

or ala@bh balpgelm.ramihs,d\'ﬂMwny(ylaphm;W N-di-tovear atdylamigo, hydroxy,

cyar3s BBLA, 1y SO Qlon P MG o ALHERRR] biel Y O

Zis halog;e:vwespezdlailerhwd»mmeumbreaspetnbﬂgngmmocscdﬂadnkmxwrobenzoylamlno

I o Ik r such as
amir BB Eio 2 ARSI o s SRR iR iy e
oran N-o&lé'érbr%%Hﬁrrﬂﬁéé%bally%’ccébtb@l@tsaﬁ‘tﬂéféofcar barmoyl ; | ower
alkanoyl such as acetyl; phenyloxy hal o- | ower
such as trifluoro 0X
ShecdizrSHients B YSHO SR of GRRUIRoxycar bony!
wherein such as et hoxycarbonyl; |ower al kyl mercapto, such as
~met hyl nercapt o; hal o- | ower al kyl nercapt o, such as
ris it ri fl uoronet hyl mercapto; hydroxy-1ower al kyl, such as
hydr oxymet hyl or 1- hydroxynethyl; | ower
nis Oalkanesulfonyl such as net hanesul fonyl; hal o-1 ower
mis @l kanesul fonyl, such as trifluoronethanesul fonyl;
ﬁhenylsulfonyl; di hydr oxybora (- B(OH)2);
B, D, E; ard Myre Oy driG@iaRd A-iy N (3qddg), ob e¥pecially
2-nmet hyl -1, 3-di oxol an-2-yl; IH pyrazol-3-yl;
A B, Da’t’@tﬁlwe-%me@ﬂ)pﬁ 8Qydnd TaisdN (‘omeidybl kyl enedi oxy, such

ace car bon

Qis aai“t? ! %r%y bg}g gggr&vg ﬁ%“,r\(t\)%n a%ms se ecteéjl from halogen,
especially ﬂuorlne or chiorine; lower alkyl, especially methyl; or also ethyl or propyl;
amino, N-lower alkylamino, such aé N-methylamino; or also N-ethylamino,
N-(n)-propyl- or N-isopropylamino; or 2-cyanoethylamino, 3-(methoxyphenyl)amino
or 3-(4-morpholinyl)propylamino, 3-(pyridinyl)methylamino,
2-(2—pyridinyl)e{hylamino, 4-(1H-imidazol-1-yl)butylamino,
4-(trifluormethoxyphenyl)amino), (methylaminosulfonyl)amino,
(methylsulfonyl)amino, (tetrahydro-2H-pyran-4-yl)amino, (tetrahydro-2H-pyran-4-
yhmethylamino, (tetrahydro-3-furanyl)amino, (2-(1H-imidazol-1-yl)ethyl)amino; or
also hydroxy-lower alkylamino, such as 2-hydroxyethylamino,



substituents sel ected from hal ogen, such as chlorine
or brom ne; |l ower alkyl, such as nethyl; and
woaba/kemer al kyl, such as trifluoromethyl or PYTIEP2004/010688
pyridyl, especially 3-pyridyl or Y is especially
phenyl; 2-, 3- or 4-am nozphenyl 2-, 3- or
4- acet yl am nophenyl ; 2-, or 4-fluorophenyl; 2-, 3-
or 4 chlorophenyl 2- - or 4- bronnphenyl 2, 3-,
or, 34d|chloro x
zc(ﬁfr@(gszxyet{}%etgygl@mo sgla%t“utgg or unsubstituted heterocyclyl, especially

té‘lréhghfbtﬂﬁl) F*ﬁlﬁlﬂmyl?’f&rﬁl acegrtet?étﬁlﬁro)J(ZH) pynmldlnyl or also

| oro-2 uor oani | i no;

ot A G ANy PRy eraz Yl - (PO GG,
AR 14 o5 e o o fwmémwmbmwl

44(drﬁ'yarr063®wa>ehyqpencifn% %%B?nﬂmmﬁ dxRiRRristipl.;4-phenoxy-1or
gve%#‘n?lxx EWh*plﬂ@l‘dhﬁ?KM rﬁ@t'h@fé)m-@ﬁﬁﬁbﬂnyl 3LEox@Earbonyl-1-

| Oor o- met h oxycar bon
pipeHdinyly r‘dwi%ﬁwpe@nyl 3’3/ -CEPOY- P RREHRENG(amipecabeay)-1-
pﬁ’é??’é% 28{;’2‘?‘8%“66 @-bkpe@iﬂln‘%?g%n%rﬁ{ggggﬁgﬁ‘: plperldlnyl or also
eapegigiyrlomrehelinyl, 2.5- dgnetaylmmmwpbﬁ@hywl 44m@mn9l+r@d,5-

: fl t hyl. S-trifl t hyl pheny]
Ris H g oA B ety O o L e e P e s
x»s-ﬁﬁp%gb@d@w dpoet hyl - 3-i odophenyl ,

,4-bi s(tfifluoronethyl)phenyl, 3 br ono- 4- et hyl - phenyl
Yis pbeny]ithdh Isamsbbmmytbqb besybstitufed by amg mWohdérrbmelror different

SbarE SectddifimIfe DESIR! AL RHL g nelbedh ek A fucripg, or

nadri ekpenially, chierote CHS’DI’@BImEyIOWBT algyl, édpedially osthyl; isopropyl and

A SRR A SR R S B 25 o

4smethylaber@¢et-gﬁlam54tnmumomtlwlpmwlt BMm&éLtaﬂuwdnémlphenyI,

the af n enyl - | ower
oh P68 SRR SR R eSS PRSP Re BB i
Sghbis(tifameornathyliphehgitar Betrechoet-ethelgpgeaiial |y, is
substituted by nitro or by am no or al so by hal ogen,
or an N-oxiig R phaimasaitically ReertabiSalNRe@PLl | ower al kyl ani no,
hydr oxy, cyano, carboxy, |ower al koxycarbonyl, | ower
s;féckaaafevéreﬁ&e BYgVeAlAMY cafipolint of fbanaRg ), especi al |y
brom ne; nore especially anino, acetylan no,
wherein it r obenzoyl am no, ami nobenzoyl ani no,
1: 2- hydr oxyet hyl am no, benzyl oxycarbonyl am no or
‘bronmine; and or an N-oxide or a pharmaceutically
nis fré@@ept abl e salt thereof. Special preference is given
to a conmpound of fornmula (Ila),
mis 0;

A, B, DandEareeachCHorCQand Tis N;

Q is a substituent on one carbon atom selected from amino, N-lower alkylamino, such as

ris

N-methylamino; or also N-ethylamino, N-(n)-propyl- or N-isopropylamino; or
2-cyanoethylamino, 3-(methoxyphenyl)amino, 3-(4-morpholinyl)propylamino,
3-(pyridinyl)methylamino, 2-(2-pyridinyl)ethylamino, 4-(7H-imidazol-1-yh)butylamino,
4-(trifluormethoxyphenyl)amino), (methylaminosulfonyl)amino,
(methylsulfonyl)amino, (tetrahydro-2H-pyran-4-yi)amino, (tetrahydro-2H-pyran-4-
ymethylamino, (tetrahydro-3-furanyl)amino, (2-(1H-imidazol-1-yh)ethyl)amino; or



whereinr is 1; nisO; msO; B, DL E, and T are CH

or CQand Ais N (3-pyridyl), or especially A, B, D
wandsm2ege each CH or CQ and T is N (4-pyridyl pPCT®PR®4@810688

substituent on preferably one, or also two carbon

atons sel ected from hal qggn, especially fluorine or

chlorine; |ower alkyl, especially nethyl; or also

ethyl or, propyl; amno, NIlower alkylam no, such as
£ 10 WA TONTR ; 59| YARF=Yay n) - propyl - or
aﬁo@gmg@% r%m.gl?,%ch*a% I FRBkyathylanhihé,

24 2dydrrpehprashleming, cristiivirg on ensubpiivtasdreterocyclyl, especially

P R EE ) PPt PP SRIDO 4 tguoromeiny yoipRity. o,
44ph¢n¥lmqﬁhd citiperidyty), Hcm;ﬁr@m/-ﬁmiperidinyl, 4-cyano-1-piperidinyl,
R e B SR Yiperiioyl L hydronr-igerignv
4{cagh ity piperidimy o aamindcay by hpiperidinyl, 4-methylthio-1-piperidinyl,
ran: 4- ' ol
BB A A0 ey PR Bronot
RisH{2- (I H-im dazol -1-yl)ethyl)am no; or also

. ydroxy-1ower al kyl am no, such as 2-hydroxyet hyl am no,
X is Nk, SRAcialy sl BT/ EP2004/ 010688 - 23

Y is pﬁ%r{ ugls%%/ g—.{ﬁéggétﬂgéa b?éﬁ%‘ti@{i‘%&gy hﬁH?%f, :e%/b@ﬁﬁly%ﬁlorine, or by

terocycl espec
lower eldyly gueh ag mehyportritkirgmeyhy) or isepropyl; or especially tert-butyl;

- | . _ _ - . - | . . |
Ak LY SBLEANERD) s IR, 180038yt or
44:i£@rmgtyu@mqb@ny1 haphtipil; syelabexy that is unsubstituted or substituted by
uojv_ﬁm bsdedRlil E’Wﬁ‘%% sBen &2 ggg,{t.atwcﬁ\o%%wn, nBYrinat is
ugsybgtitutagorraiibstitytey by hplageni espegially by fluorine, especially

. ¢ ) . o h ‘1
CHLERIELSTR o P . BSES S apefper o
or an N-odderet pieasshatewticaly adtepisble <hitth&@sp car bonyl - 1-
pi peri di nyl, 4-hydroxy-1-piperidinyl,

. 4-carboxy-.1-pi peridinyl,,K 4-(am nocar.bonyl)- 1-
in BB RE AP Pad ¥ A 1.2 SR PEH AgTod 1),
wherein 4- net hyl sul fonyl - 1- pi peridinyl; or also especially
. 4-norpholinyl, 3,5-dinmethyl nmorpholinyl or
ris 1, 2- phenyl - 4-morpholinyl; Ris Hor lower alkyl,
nisO,especi ally Hor nethyl; X is -NR-, especially -NH;
mis 0;
A,B,DandE areeachCHand Tis N;
Ris H;
X is -NH-;
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 compounds, wherein Y

is phenyl that is substituted in the 4-position by tert-butyl or trifluoromethyl; and
Q is a substituent on one carbon atom selected from morpholiny;

or an N-oxide or pharmaceutically acceptable salt thereof.

Another interesting embodiment of the invention is a compound of formula (1)



Y is phenyl that is unsubstituted or substituted by
one or two identical or different substituents
weebesaked4f rom t he group consi sting of hal ogenpCT/EP2004/010688
especially fluorine, or nore especially, chlorine or
brom ne; |ower alkyl, espgcially nmethyl; isopropyl and
tert-butyl; and hal o-1ower al kyl, especially
trifluoronethyl, 4-chlorophenyl, 2-, 3- or
4- et hyi phenyl , 4- 9nbgRQ_5q¢r|fluoronethylphenyl
3- br ono- 5- trlfluoxonethylphenyl or nore espeC|aIIy
3, 5- dlnethylphenyl' or al so, 4- nethyl-3-iodopheny|,
3,4-bis(trifluggeme N ohenyl or
3- br ono- 4- et hyl ), ,an N—%ﬁlde or
phar maceuti cal I'y e .ale "salt t'Hereof. Speci al
preference is giveén also to a conmpound of fornula
(la), whereinris _ldiayn is fromO0-2; mis 0; A B, D
and E are each CH or &Q and Tis N, Qis a substituent
on one carbon atom sel ected from am no, N-Iower
wherein alkylanlno such as N-nethylanm no; or also
is fr @ 1wyl am no, N-(n)-propyl- or N-isopropyl anmi no; or
N IS IO Kxfanoet hyl ani no,  3- (et hoxyphenyl ) ami no,
nsﬂbﬁféé mor phol i nyl') propyl am no,
3-(pyridi nyl ) net hyl am no, 2-(2-pyridinyl)ethyl am no,
mlsﬁ@n«n#+|n1dazol 1-yl) butyl am no,
(trifluormethoxyphenyl)am no),
Jisa Q'M'ﬁiﬁﬁ&ﬁ?q{@@al"ﬁ Big sysiemnrrich asrieddiyl iseindalinyl, paindiyb,
h
|s%étg§délgh§3p§z% %ﬁnﬁ _cﬁ‘\pé!ltr%/? Wa?ﬁthyndmyl ophthalazmyl
IS?Q%ZPMW paghth mdmw g‘\gmlawyl chromenyl and purinyl;

Qs a st B SR cils of bh L e & e o B s sTelei, padiomene or
t\wmanbcasat@nhycdreibhyebmmardﬂm dngs of the blC_yEIILC ring system, selected
am.n | J
i s e A B Bl U s R 2t BUBSeBlomer g, -OR-
-SiRe( IR HNRB(@ENR)), -NRB{QER '@(@)Rz. -S(0);R;, -OCOR;, -C(O)R,,

Cﬂj Eighé}%?b?{laﬁt%q? %1 géﬁféi(%é cyano tri-methylsilanyl, unsubstituted

orgupstniexyanil; wigubsiitdied yor sulélstm.ytem betbrazirgieunsdibettbted or
suﬁs@?fﬁ%}? )y%%)%[l;%fhgﬁé%%hﬂgeg?r&qututed heterocycloalkyl, -Cy_alkyl-aryl,
-C4.qdipdhheleyodryb F@ealkgli-matérocy eyl camiboxiyede-mrpiesutshtiyéd amino;

carbonyl ) - 1- pi peri di nyl ,
R'SHﬁ”g?\\gF II?(Ihlo 1- pi peri di nyl ,

R, is unsubstituted or substituted alkyl, unsubstltuted or substituted cycloalkyl, phenyl,

-Cyalkyl-aryl, -Cy4alkyl-heteroaryl or Cmalkyl heterocycloalkyl

Xis 'Y, -N(R)-, oxa, thio, sulfone, sulfoxide, sulfonamide, amide or ureylene;

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

Z is amino, mono- or di-substituted amino, halogen, alkyl, substituted alkyl, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanovyl,
carbamoyl, N-mono- or N,N-di-substituted carbamoyl, amidino, guanidino, mercapto,
suWo,phentho,phenﬂJoweraRyhmo,amymhenyﬂmo,phenWsuMnprhenWJower



4- et hyl sul fonyl - 1- pi peridinyl; or al so nost

preferably norpholinyl; RisH Xis -NR-, especially
wolshbsio2eqad Y is phenyl that is unsubstituted oPCI/EP2004/010688

substituted by hal ogen, especially chlorine, or by

| ower al kyl, such as nethgl.- or trifluromethyl or

i sopropyl; or especially tent-butyl; |ower alkoxy,

especi al |y nmet hoxy, such as 4-chl orophenyl,

aﬂyl@ﬁl\‘”ﬁﬂxalﬁﬁﬁﬁéﬂyls‘ﬁff nyﬂf)ﬁéﬁﬁédﬁ@ﬁﬂ WMKM%?QME?esulfonyl or

1: "cycl ohex i s unsubsfituted
al!sm'sg?nﬁwlf@ay'b?nd wwéne, Bmare thaagniedidicplZ isypreesnt (puza)) the

sIBLEuASs ZatLidbntval ¥ difrehghexyl s indolyl that is
unsubstituted or substituted by hal ogen, especially by

or an N-ofideior & pbarmeaneeti¢aly lagcemgalfle golt tenetdl - 3-yl ; or | ower
al kyl, especially isopentyl; or an N oxi de or

Arrggsfetﬁ g@ﬁtﬁei h&%étgegae%%% akler 5 |F1vefrﬁ‘8ﬁ 695 coﬂngound of

pretérence 1s given nd of

formula (If,ornul a (la), wherein ris 1 ni sO; n1sO A B, D
wherein @nd E are each CH and T is N; Ris H Xis -NH; Yis
R phenyl that is substituted by one or two identical or
nis 0;di fferent substituents selected from hal ogen and

| ower al kyl. Special preference is given to conpounds,

iSO wherein Y is phenyl that is substituted in the

nnsO4 position by tert-butyl or trifluoronethyl; and Qis

5 substituent on one carbon atom sel ected from

Jisa binthb@letangérpmabc nagl system] siechars ipdalylnisoiadblinysIquinolyl,

f. .. Al
sBGEAVRH PR i SR HoBR v dhELERbO B o r mul a
isbbgn2dfratyd napRBdddiny! AThthale L) chrorde iy land purinyl;

R is H or lower alkyl;
XisY, -N(R)-, oxa, thio, sulfone, sulfoxide, sulfonamide, amide or ureylene; and

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

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

And yet another interesting embodiment of the invention is a compound of
formula (1),
wherein

nis0;

ris0;

mis 0;

J is isoquinolyl;
Xis NH; and

Y is, substituted or unsubstituted aryl, especially tert-butylphenyl, very especially 4-tert-
butylphenyl;

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



J-(Qr wherein nis fromO0-2; r is fromO0-2; mis
fromO0-4; PCT/EP2004/010688 J is a bicyclic
woeberesgemati ¢ ring system such as indolyl, PCI/EP2004/010688

i soi ndol i nyl, quinolyl, isoquinolyl,
qui'nazol yl, " purinyl, ci n% i nyl, naphthyridinyl,
pht hal azi nyl , i sobenzof urdnyl napht hyri di nyl,

pht hal azi nyl, chronenyl and purinyl; Qis a
substituent on ei r .one . or rings,pf the
T CRRGUEH PROTADE (e TRVRRUBR o Lo BT P e Bk BB grees
per se forth& doRfjouRdE e8pediliytbyt i ngs of the bicyclic ring
systen1 sel ect ed fron1the group consi sting of
halo unsubs |t E B substituted | ower al kyl,
Spppou p)ZN(R)Z -NRS(O)ZR -S(O R2,
-S(O)2R2 OCCRZM C(O)R2 -C02R2, - NR- COR2,
-CON(R2) 2, -S(O 2N(R2) 2, cyano, trl-nethyIS|IanyI,
unsubstituted e | uted aryl, unsubstituted or
substituted heyeroq .;~ubst|tuted or substituted
“cycl oal kyl , unsihs sd or substituted
heterocycloalkyl, -C, -4al kyl -aryl, ()
- Cl . 4al kyl - heter ryI - C, 4al kyl - heterocyclyl, am no,
nono- or di- suggirtgted amino;, Ris Hor | ower al kyl ;
R2 is unsubsti tlut eedam) substituted al kyl,
unsubsti t ut ed GﬁjaﬂBstltuted cycl oal kyl, phenyl,
- Cl. 4al kyl -aryl, 4al kyl - het eroaryl or
-C;-4a|kyl-heterocycloalkyl; XisY, -N(R-, oxa,
whérew, sulfone sul f oxi de, sul fonani de, am de or

ur.eyl gng:p fd*and 2%{)@5&%% M@é&mbwrﬁﬂgf%nnuna (la); and

unsubstltute stitut e or unsubstit

he israaugieofugal ba;emngmr@@p avithimeerpraund af mgaca"w kyl or
substituted or unsubstltuted het erocycl oal kyl ; and Z
i s am no, nono- g% ubstytuted i no, halogen,

al kyl, substit (ed }ﬁéP hydr oxy, " /et herified or
esterlfled hydroxy, nitro, cyano, carboxy, esterified
car boxy, al kano carbannﬁ$élN-nDno-

N, N ,
divhemeia i RuX&ad gfa@rsaawne% -q%lpogugﬁ? {wﬁala (1), functional
n%{( e GEpRLiR the c%ﬂmﬁd&nd@B%VﬂwblB'(ﬂ) arRJ"@’Wﬂmdl@(’lmtha{ &¥liddtdtake
a

zm@g/lmggzr@actmoﬂegmomtei@é g, 1 H20SEehry, and Femoving 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;

and, if desired, converting a resulting compound of formula (1), or an N-oxide
thereof, into a different compound of formuia (1), or an N-oxide thereof, converting
a free compound of formula (1), or an N-oxide thereof, into a salt, converting a
resulting salt of a compound of formula (1), or of an N-oxide thereof, into the free
compound or into a different salt, and/or separating a mixture of isomeric
compounds of formula (1), or its N-oxide, into the individual isomers.



-26 al kyl sul finyl, alkyl phenyl sul finyl,
phenyl sul f onyl , phenyl -1 ower al kanesul fonyl or
wal2bosiopsamy| sul fonyl, and where, if nore than BO®/EP2004/010688
radical Z is present (m>_2), the substituents Z are
i dentical or different;_gﬁ an N-oxide or a
phar maceutical ly acceptable salt thereof. And yet
anot her interesting enbodi mrent of the invention is a
. und . pf rmula (1), wherein nisO; risO; msO;
Detailed déScHpUgH 'ééés t romatic ring system such as
i ndol yl', isoindolinyl, quinolyl, isoquinolyl,
In thei fotiovohg, morp Wetailgd desdriptioh bhihle, preearblidnysroeésay t,n, m, A, B, D,

pht zj [ n uranyl naphthyrid |, o
e 7., RER Y337 i are R BRARES oY SO BRI o Y bigps iered
otherwiseal kyl ; X is Y, -N(R) -, oxa, thio, sulfone, sulfoxide,
sul fonam de, ami de or ureylene; and Y is H, | ower
| kyl, substituted or unsubstituted aryl, substituted
r unsubstituted heteroaryl, substituted or
unsubstituted cycl oal kyl or substituted or
- In thesepipound ptigrmule (k) e aycleohighlieaviog grmupM txésircRily Ralogen,
NRGEHE i | e salt. thereof. And yet
more esp e?r@? her 'lHIF]‘t'égééﬁ’ﬁ%&g%%’%g?ﬁ%r@‘o&'f]et he invention is a
conpound of fornula (1), wherein nis 0; r is O;
Thereagtion between dhagyeompaupid;of forimuilaNHand e ddonisound of formula (nn
b St ; [ especi al |
takes plach §P phichlE ot Boiot SRR bl rofs BRF et dkanois, such as
methanol, propanol or, especially, ethanol or n-butanol; or it takes place in a melt without the

Process ag

addition of a solvent, especially when one of the reactants is in liquid form. The reaction
takes place at elevated temperatures, preferably from approximately 60°C to reflux
temperature, e.g., under reflux conditions or at a temperature of from approximately 90°C to
approximately 110°C. The compound of formula (Ill) can also be used in the form of a salt,
e.g., in the form of an acid addition salt with a strong acid, such as a hydrogen halide, e.g., in
the form of the hydrochloride salt; or the corresponding acid, e.g., HCI, can be added in a
suitable solvent, e.g., an ether, such as dioxane.

Alternatively, the reaction between the compound of formula (Il) and the compound
of formula (lll) takes place in suitable, inert polar solvents, especially ethers, e.g.,
tetrahydrofuran (THF); or in a melt without the addition of a solvent, especially if one of the
reaction partners is present in liquid form. The reaction takes place at elevated
temperatures, preferably between about 80°C and 140°C in a pressure tube. The
compound of formula (Hl) can be used as a salt, e.g., as an basic addition salt with a strong'
base, such as potassium hydroxide or sodium hydride.



but yl phenyl; or an N-oxide or a pharmaceutically

acceptable salt thereof. WO 2005/ 028444
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i nvention can be prepared by processes known per se
for other conmpounds, especially by: a) reacting a
conpound of formula (11)-2M wherein r, m A B, D E
T, Qand Z are as defined for a conmpound of fornula

la); and Mis a nucleofugal |eaving group, with a

e ear Bpre @heifuactionpl groyps, €1dR) carhoxy, Rrdspy, @mino . X

mercapt(? s Xoﬁh@vrﬁﬁoﬁ@ﬁﬁﬁi& @rfaﬂﬂloa (lﬂPﬁB%@Qerﬁfn Er%fé&l%oafo(rh )05 must be

I oups oun s of
present lamptgcftecﬂ fqrmma&a(wq thpy ?Ffa't'Oté‘P Eakﬁcﬂa“t'@ theaueéctlcmme pratectieg

groups aFee%‘éh?Q\Whﬂﬁ 'aP@cué@orﬂér‘ﬂfl BSaEM tﬁé’é\}'ﬂthégns Bﬁﬁt,fp?la@rc%mpeﬂr‘f’ds but

ng any protecting groups t are presen

also in thersynidiesis oh eerhabosppins dshprilGtRs, ﬁémq"cm‘»ezi nugleiqacistéariyatives
and suga?g s ?ﬁ%’g%‘tﬁa&érdlﬂ)s%@ 41y 86 p?'é'g Q?m"iﬁ@ feclrsors and are to

roup i's present reac lon I n
protect trmﬂunctfwahgrpgpq)@mebv@ agaiist unﬁeswr§§|3ﬁ@@1da§bma@hmnaq guczh as

acylation$ eétHéﬁf]fcggo @B@HG@# ?Fésr é‘)g{d%r%p gﬁ%gﬁ% aflfl‘ Y lﬁ?é' dI‘F\)e protecting
groups f@trﬁummoaalcgéoumen startingovatedals whgse sgedatior isclorhsmayaidedf espeually
carboxy, gﬁﬁ@@élr ?dlfok‘} and %eﬁs‘% ﬂ?&'u § uttéf ee&{peciaﬂ\% e ?&%etlnﬁlﬂroups
(conventional, prgﬁeCmg mups)dmud"eartew@s@manly used in th;e syné“@s'saﬁ ppplired
compour%?s J:é;;fh‘élo@f)gl’lrfs Eéﬁ@i "Rgglh hﬁgd@@gélerdeﬁ?af%?kénahagu@arﬁ'_ ’ﬂngr ©
protecting gravps meayl aitgady @a predesbindhe prepyse@IA-44a rotas the functlonal

groups |r§ cg%sgﬁlfr g&éﬁ&%@ggre%e@bll\ﬂy AERESAL ELANaOheyilifonB! OCess

etherifications, esterifications, oxidations, soivolysis, etc. In some cases the protecting
groups can cause the reactions to proceed selectively, e.g., stereoselectively. Itis a
characteristic of protecting groups that they can be removed easily, that is to say without
undesired secondary reactions, e.g., by solvolysis, by reduction, by photolysis or
enzymatically, e.g., also under conditions analogous to physiological conditions, and that
they are not present in the end products. The person skilled in the art will know or can
readily find out which protecting groups are suitable in the reactions mentioned hereinbefore

and hereinafter.

The protection of functional groups by means of such protecting groups, the
protecting groups themselves, and reactions for their removal are described, e.g., in
standard works, such as Protective Groups in Organic Chemistry, McOmie, Ed., Plenum
Press, London and NY (1973); Protective Groups in Organic Synthesis, 3" edition, Greene,
Ed., Wiley, NY (1999); The Peptides; Volume 3, Gross and Meienhofer, Eds., Academic
Press, London and NY (1981); Methoden der organischen Chemie, Houben Weyl, 4"
edition, Volume 15/, Georg Thieme Verlag, Ed., Stuttgart (1974); Aminoséuren, Peptide,
Proteine, Jakubke and Jescheit, Eds., Verlag Chemie, Weinheim, Deerfield Beach and Basle
(1982); and Chemie der Kohlenhydrate: Monosaccharide und Derivate, Jochen Lehmann,
Ed., Georg Thieme Verlag, Stuttgart (1974).



In the follow ng, nore detail ed description of the
preparation process, r, n, m A B D E T, Q R X

wo 2005h2&4and are as defined for conmpounds of feCcwEP2004/010688
(la), unless indicated otherw se. Process a) In the
conmpound of formula (l11)30a nucl eofugal | eaving group
Mis especially hal ogen, nore especially brom ne,
i odine or, very especially, chlorine. The reaction

PréetiMeaitotfrementiared el tHef Exianipiad arelprefarabit inpodwer cmadif of

. formula (111 t akes pl.ace in,syitable inert polar
required, @m%ﬁﬁgébg@%ﬁ&c@jﬁ WeQL'%'?ﬂﬁjorP%t,hogg'g. , lower al kanol's,
such as nmethanol, propanol or, especially, ethanol or

Additionalbrbetisestps or it takes place in a melt wthout the
addition of a solvent, especially when one of the

o RS ek S PRSI, bR Bt
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reflux condjtjo or at_a,t erature of from .
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groups mé)ftiloﬁ@d avdve (ridet broﬁaﬁi al 9l c?son‘&&d, _thmplgg@tif)g)gmuplfs afe t_heﬂ

sal t, .g., in the form an acid addition salt w't
removed B ate e ietpoS ctrtiion€d PRy afbsBfhar i de. o g i n

the' form of the hydrochloride salt; or the

Salte bf espoowhide @f fotindla (B, or.an Mokidedberebk haddgd salt-faming group

it abl I . €.(g. h [ .
can be pragiyed Rt monty “ape Bt s Pl el adReRoSpl Agppouncs
of formulaf (Dramtitedr N-Hokilesban béebtabnedpe.gd by dfeafroemtwtith anl 4dig ot @kwiable

. |l ace in tabl e, iner Ql ar especi al |
anion excByigabert i€ g ppaiiale RaaN Sl H5IhEmd FRE iglhepls. ..
a diha]ide\u'ff bhgubonmtﬁofafddhmlh Qin avlof an Qledmm;armpleto:s_alté y?j\'rirﬁg omeacid
of the reagctio rtners.,i resent .i.n_|iquid,.form ,
motecule Rersopipgub BfforfRedfy driEeRas hePbor B e ambdithpidE et can
be achievtﬁd,gf@r ?ﬁhe}atbgﬁmmdah;mﬂta@@@ agJd [J)l?éé}irign'n golﬁﬂ hﬂglﬂméer a
) ube. e ,.compound of for can u as, a.
high vacuby 3 elelBd (BB, 20 raRTEPRTR' G dne TPeRT ST e Ty Being
expelled genswlecuilecdt aaonpiuad of fonnmbiad ) pori af @ndy-ogiddithenedfy dr i de.
WO 2005/ 028444 PCT/ EP2004/ 010688 -29 Where one or nore

s ¥ip Al U oy AL RSB 7B ™
treatment (Withla) sutale pasisagent, e.guvathedditalidnétel carbonates; hydregen
carvonst B0 eba Y €L BTG n RBERB Shal fbPER Lo 1ok

groups which are custonmarily used in the synthesis of
Sterepisonteric mmtoesdsg., miktures of diastereoisomers, can be separated into

the corresponding isomers in a manner known per se by means of suitable separating

procedures. For example, diastereocisomeric mixtures can be separated into the individual
diastereoisomers by fractional crystallization, 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 (1) themselves. Enantiomers can be separated by
formation of diasterecisomeric salts, e.g., by salt formation with an enantiomerically pure
chiral acid, or by chromatographic methods, e.g., by chromatography, e.g., HPLC, on
chromatographic carrier materials with chiral ligands.



also in the synthesis of cephal osporins and

penicillins, as well as of nucleic acid derivatives
wandsyagars. The protecting groups may al r eady POE/EP2004/010688

present in the precursors and are to protect the

functional groups in quegyi-on agai nst undesired

secondary reactions, such as acylations,

etherifications, esterifications, oxidations,
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rivatives and sugars. The ©protecting groups may
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stereosel ecti vel is a characterlstlc of
solvents, Pf@?@é%%@%?@%@m?ﬁé‘wr@ Heg- BaderePenoved easily,
that is to say without undesired secondary reactions,

A %oﬂrpouufﬁ’ oﬁ'@ﬂn’\(@é Yl§ I anYLoXi@s! URrédT WheinFIBLPhiNS | bﬁbsﬁfuted by
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cg al so gnder cog#tl ons: - agal 0g

one or tWP(FGer&]%'lQSIde@T%Fa urgiednd romawerlky HYRER XY PueTRY and
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know or can readi find out ‘

the ammcpg@pec@ gney Rastipr wih @ w2l baids, ﬁﬁwdm&w%yl halide,
which is ﬁﬁ%ﬂy%@@c@@ﬁﬂke%@@sfﬂ BeedibedRs ra?'dﬁ%f;ir%hyl IENV& alkyl halide under

protection of functional groups by
reaction qsneitens PRYCGRSUBATOSEREENSPEd ee@%rﬁﬁocg%sa @S F?rﬁe%géwé%twn of

2- hydrox@qu\/err %R?F éd?:@ﬁtuél‘ﬂ'é at thRl dmih & BRX(! Z, ideitie e SEkindEEbm 8n @poxide,
st andard works, such as Protective G oups. in

eg. ethyangzﬂ%ﬁ%* SrrisA RIseiPle. NMtsnadsitiogs carped piheshscialsin aEaLH

solution aﬁ‘ﬂ%rWth(alp(?gé’ane of Bélﬁﬁédl\ye%tﬁsgémﬁs bl&ol%lﬂaen%; Cn@ﬂﬂaﬁwbﬁétiﬁnol
tion, G eene, 1999 The
nsoproparpﬁéaf P@é@nevwalnethsrs @\A@k@s @%efiy?e? gich gslimethyl

formamidBS 89SHENGIs, Rid@Sss pHePBE Qlﬁomﬁﬁemﬂya%%)conb@@)ﬁ‘so dﬁébdllﬁrsolvents

or gani schen Chem e, Houben og ed|t| on, Volu
such as beprane aabolenp; @rie bearangfvates mU'gpuat%P@a by Tl presence of

acid or bﬁﬁ@ &S@@er | ag BEAkAIRR solut bﬁé SUBIP as d8diLRkEdAIXleJRRRBAT brin

Chem e, Wei nheim -Peerfi el Beach and
the presesag Péhyd(r@'wsiepea#ﬁp"(tw@ﬁii%c’ﬁ@'méfﬁ@ﬁrﬁ?cﬂ“ﬁﬂ'@'um oxide; in ethers,

e.g., duetlﬁ @m%ﬂéfdllﬁ Gt @%e%ﬁﬂe‘é%ﬁ‘ 8ppro ATl FEMMRBNe theBbiling

i eme” Verl Stuttgart (1974). WO 2005/ 028444
temperatw@qf r@@gmqm@a(gge nn question, preferably at from 20°C to reflux
temperature, where appropriate under elevated pressure, e.g., 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 alkane aldehyde, a phenyl-
lower alkane aldehyde or a hydroxy-lower alkane aldehyde, 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



-30 Protecting groups nmentioned in the Exanples are
preferably introduced and, if required, renoved
wanelsoges! y to the nentioned net hods. Additi oRa@i/EP2004/010688
process steps In the additional process steps, which
are carried out if desiced. functional groups in the
starting conpounds that are not to take part in the
reaction nay be present in wunprotected formor in
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or reactive aghydriges, alse achiveneyclié @fﬁ'dﬁss dhe ap2cive asid degyrtives can also

be formec?lngsbw c‘l@at@b 5?11](9 Cﬁ%}@(tegge&é\fg%'@g Bt afy BFL28%Bted at the lmkmg

es or potaSS|un1carbona
carbon atemobfmim tagitabio nivesiaifisdoa s Ohthe WRERED bes, sushgs vinyl esters,

obtainabl%"i [)f ﬁ'aﬂges‘fjééﬁ‘iégtﬂnecﬁ'a%%gﬁon ed16r Wﬁ}‘l akedtd &Ia%tlvated

responding 1soners 1n a nner "known per se'
vinyl estenreeitedo tarbaimoglesters eptainablen §.9- pryderaiing e cm@ﬁp@a@m@a@d

with an |sg§<%% 13@3‘%&&@%%%5&%&5“ Slsvw&@gw% rﬁ@tﬂ@&%reldlo{/v@ AERRiny!

I SONer s fract |ona
esters obtainablealeld. ztat treating dime mrmsggn@m?Cld%lh\ﬁbiﬁwepaik@maicwieﬁg or

ethoxyac&?lgﬂé Iﬂ‘?eth&c{ e estzgl: f?ﬁ#’%%ﬂ&?p%cﬁ%s%ﬁ&%s%ﬁed amidino

"he st one t’he startlng mat er | al
esters obtainabley etgqeb)cfa@lngﬁhe perrespapding asidavithiapsuitable I, IM- dusubstltuted

carbodnrr‘tg&e %:;cfi I\gz\?g ?QB %@g@ﬁ%ﬁ?gei‘%e%”?tﬁ (5. Qh‘netrylamlnopropyl)
N- ethylcafrbodmmd@rorwatumdmdennethod)rqéN Idailsupswme@l ar@ﬁmp &etesgi d,
obtamablg,h gy b? tﬂ%?g&tﬁg rc@ﬁ@é&ngﬁé%%mttﬁarg N, NS ubstituted cyanamide, or
cyanamide method; suitable aryl esters especially phenyl esters suitably substituted by
electrophilic substituents obtainable, e.g., by treating the corresponding acid with a suitably
substituted phenol, e.g., 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-dicyclohexylcarbodiimide, or activated aryl esters method; cyanomethyl esters
obtainable, e.g., by treating the corresponding acid with chloroacetonitrile in the presence of
a base, or cyanomethyl esters method; thioesters, especially unsubstituted or substituted,

e.g., nitro-substituted, phenylthio esters, obtainable, e.g., by treating the corresponding acid



chromat ographic carrier materials with chiral |igands.

WO 2005/ 028444 PCT/ EP2004/ 010688 -31 A conpound of
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t1on O roxy a stituents
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esters or vfithh 1- |&&é?§h 2 b 0-1by ppﬁalngh umﬁnéa%q%%?in

IS carrie eSpecl ueo utldn an
O-alkylcarbenie peid aphydyisies énejhoq)dlr anhygbudeémtb dlwna@daem@mx

dlchlonnatS?&)hosHﬁérm obtgfngﬁlg . dlb ?r%@fu?@ﬁ‘r@@ n@Epc% gdnt?wuth

. ethers, suc xane;
phOSPhortm axpegride ararhesphalds O&YChLﬂﬁ'dﬂ m@hoda @ehydxsiep h\ethoitheral SO

PhOSPhOrlg EQE HeAHIVES, (GJBQQ Wh'icﬂrb%n He'lbb@é?ﬁécﬁ%lt@gt ygpts, such

enzene an 't uene enzene/ er enuIS|ons
N-phenylpbpsrheramidgchieridatey qﬁbés@aﬁ:@@g elkylphesphoge apidsindes in the

presence ﬁasgj?%ﬁ)/(‘ ? ggld gglpgdndegfanayc}f aldd aﬁgh WEd acﬁ#ﬁ%s aSuchadi um

t1on or 1n € presence
N- hydroxthﬁoérzaza@ goipdie Qmsedcwayenmoapwv@ac'é gistthyhester; or with

phosphoroglg Lé@dar}{elﬂl%tﬂ?ébd& arih?dr%é%%u& rgSmS acidd] &IcA¥s rﬁ&&? 5%%(d{ldes

atures proxi mately
with organtcrf@rizfmyllq arids @létﬁméblst 8de buftretahm theoormesponsding agié with an

unsubstitufest SUBLitutBE W Hlahe 2br SHeATLIGRST diRarkEEdrHdxylic acid halide,

e.g., phenylacetic acid, pivalic acid or trifluoroacetic acid chloride, or mixed carboxylic acid
anhydrides method; or with organic sulfonic acids obtainable, e.g., by treating a salt, such as
an alkali metal salt, of the corresponding acid with a suitable organic sulfonic acid halide,
such as lower alkane- or aryl-, e.g., methane- or p-toluene-sulfonic acid chloride, or mixed
sulfonic acid anhydrides method; as well as symmetrical anhydrides obtainable, e.g., by
condensing the corresponding acid in the presence of a carbodiimide or of
1-diethylaminopropyne or symmetrical anhydrides method. Suitable cyclic amides are
especially amides with 5-membered diazacycles of aromatic nature, such as amides with



tenperature, where appropriate under el evated
pressure, e.g., in a bonb tube, whereby the boiling
woenFanadisur e may al so be exceeded, and/ or undePCE&EP2004/010688

inert gas, such as nitrogen or argon. Reductive

al kyl ati on of an am no group Z wth a | ower al kane

al dehyde, a phenyl - | ower34al kane al dehyde or a

hydr oxy-1 ower al kane al dehyde, which is

hydroxy-protected if necessary, is also possible. The
imidazolese@ge iMigazale Rhlainabls e dpereaing ﬂﬁ@aﬁ%’seﬁﬂpa@ag weidrwith

N, N’-wrﬂ&%ﬁﬂﬁ}ﬁﬁﬁ%lé o u'nﬁia%&l@ n%tﬁ@c? o %rl%fzo!@ 3L, aJJ Bl §fmethylpyrazole

espeC|a y a nob cata , .such

obtainablg g/, wi2gha acid gzdm@vﬁm%m&memo'eﬁsam@mnﬁ oF pyrazohde
method. %%Wéﬁtn@héd' deﬂaétlveg bwgalg]rbw.e %cid§ Whieh %F@Qééﬂ é%og%ﬂmp %génts,

mat eri al car on or a eavy
can also btafcmmyé in sigu dter gxamaleedy, Mrdtwstltumd 3ioidingl estrre senbe farmed

in situ by%acﬁﬁ§ ﬁ%“ﬁ)ﬁ‘(ﬁjre Bf)thtars‘f’éﬂl ia i!é?.ai‘@%ﬁ‘ﬁasgil) §8& MRAdcid Egeda%s

tion by nmeans suc
acylating lsgeotin Hedpregrnse ob geitatle |I\§/Naqhws|ﬂt earbodiimide, e.g., |
N, N'-d;cyaéﬁ@%g@%@dg?&? spclily, l/g%; gtﬁgﬁthﬁéﬁﬂ BPRJBWWY ide, in
ethylcarbpdinaitie.v Euhermake, apiieR or amigh eg@rao? Beacids used as acylatlng agent

can be fo%gﬁﬂﬁﬁé'bhé%é)%é Gt tRE s %{ﬁ'&g mSéPiSﬁdf%t]rﬁbla t%“éef é}@y‘léfe@cﬂy

-t ol uenesu I C acCl N Cu
reacting & gixjatof theecogrespwdmgml@ and gatnaasianing mamal@m tbe Ipsgsence of

an N,N- o@{gjbsﬂhl}égrc%rboﬁurgrde 83éc N -&E{@éq%xyﬁg%dmﬁldyfnq biad he

Sence or presence: o a conpound formul a
N-hydroxyarpineer Nalydrexyginitie, tatge,rMﬁ/droml@ﬁmmdg.rqnﬁlpnﬂlwarthbBesence

o a sutaERTEEE| €0, BUAOHIBIIR, he, AT b s
in situ by ieattioy With IV, ByN', i teirpialky evsniura ickarperdsh sugh asReresiztiiazdlet-yl-
N,N,N' Naeﬁ%mg@ginmh hbfafubpHBSHAt R Sl dReh o%'tlgtg'ndg e

ng- acl ntain a
N,N,N’, 'ae@amﬁthymwlmtainaﬁﬂorpbar@te wtr&ﬁb@ed@r or\mewe:s of her eof ,

1,8- dlazaBrc cl?qs'ib]gﬁﬁe Hé gf S%Fbeor@g 4 Y Qfhyard-. Y)?tg 9% :?—Egﬁftﬁazﬂﬂﬁ-&yl)-

SO r ctlve cycC
N,N,N: Nrteta@metwumtmn teérraﬂqubor@se cfanalivi Bbosplbencc acidhmdhydrides ofithe

carboxyliCSLibY @ér?? gr%gtgft A f?u Bipéaa%'hﬁgl% gﬁﬁfp o?tatcﬁra%lde such as

unsat ur a I Ng ] e radica
hexamethyiphigeplasicacid trisatidee inghe poefsenh@ow ﬁwfom,csa@ci aplysleide ssuch as

-toluene@ﬁlfoWu@é/éld & )faﬁé wnﬁpé P%B!:ﬁaas St8ra uB%bor te e% sodlum

SesteriPicat a cor respondi ng s nyl
tetraﬂuor@msatat @ with @dvﬁemt éehvawehyi h@@mhwmohgbbnmdmmyﬂle such
r N
as benzog%%@-ﬁw%?kﬂfé{géime% az Oﬁobphgg%ﬂgngﬁ h@%f@gﬁde@ %&%f@%@}ﬂ 'thed
presence\nh adagarizationtiedycing addlllmucmakﬁmrqubenz@ﬁzem If desired, an

organic bgg{' ﬁ'a‘?ﬁ?& %éef@r a @ﬁlél{l %ﬁ'ﬁf‘n‘f% gt he?trﬂB&vEPﬁlRﬂQr%H%g egﬁécgally

x acetyl ené
ethyldiisopropylamine or, more espeCIaHy, trlethylamlne and/or a heterocyclic base, e.g.,

4-dimethylaminopyridine or, preferably, N-methylmorpholine or pyridine. The condensation
is preferably carried out in an inent, aprotic, preferably anhydrous solvent or solvent mixture, .
e.g., in a carboxylic acid amide, e.g., formamide or dimethylformamide; a halogenated
hydrocarbon, e.g.,. methylene chloride, carbon tetrachloride or chlorobenzene; a ketone,
e.g., acetone; a cyclic ether, e.g., THF or dioxane; an ester, e.g., ethyl acetate; or a nitrile,
e.g., acetonitrile, or in a mixture thereof, where appropriate at reduced or elevated
temperature, e.g., in a temperature range of from épproximately -40°C to approximately



et hoxyacetyl ene nethod; or esters of the am dino type,
such as N, N -di substituted am dino esters obtainable,
we20ns5/028m4t reati ng the correspondi ng aci d w t hP@T/EP2004/010688

suitable NN -disubstituted carbodiimde, e.g., N, M
di cycl ohexyl carbodi i m de3gr, especially,
N- ( 3- di et hyl am nopropyl )- N -ethyl carbodiimde, or
carbodii m de method; or NN-di-substituted am di no

+100°C, préfefibly fr@’ﬂta@pfb&bheﬂely et (Q’C tolypptax@astelygr70R€, where arylsulfonyl

esters aregAgAASY BB TEgral e s PR eBhtcoall at iPRaratyes.pidrom
10-30°C, sﬁ@emeaé bppr@bﬁatw urkiet an ﬁwte‘ﬂUgatgfdih‘»szphd@Ste 4 utaemtrd@en or argon
ents O al. na

t | Tt
atmosphere AT - CEPPOS SHETHHE S9r BITOh SLABITEESPYents. .0

benzene éﬂk@@bhé@r@@ls@%@gble e.g., 4-nitrophenol,
4- nmet hyl sul f onyi phenol , 2 4 5-tri chI orophenol

34,5, tachl o 45 phenol
B TR DB .
by reductiinMithCthetifel o @@Péﬂ'\@awmbénmmte e bﬁ‘éﬁf’m wmh aryl
esters a

magnyesnug')?/gtpew{:rg)gt[aentp@u %Iﬂe%zag\f/gtge L lgﬁ%ql ﬁ\axtg[ﬁ gueh iashmeﬁwanollwateg at
elevated t@mdéfala:@eé@nlf:bm 8®607T (sbe s;ﬁ&semmmf Vola2base,2, @p. 4025-

402 1o g Fonctbp o S rRUOG: i ST e, sSPSET 1 Y
d|methylfMdnﬂd§ L Mrmdeibtafhs udltﬁrmsddnlnte@nmétares e.qRPétaipprIxirgately 0°C; by

reacton v SRR BN SR BITBAR oS4 I SRS SRR PR

carbonatéi vﬁa\ibﬂﬁélégén@dad rﬁldﬂ)cartfmtrhxﬂhm&%tg tw@tsdmetﬂylsn@fmmldé,

mixtures, :ggtp}%gg}gld Iggm nusgtrg%jofngég%[@g%g%tdt%&q%ﬁe%@o‘ T4 I\elo 46,
pp. 7445-¢am(:1|9@b})ywntra§@dmn b@foh@ﬁﬂld@oreﬁ\hfbéﬂyt@ biral4vahbieexdhaBger in the

chloride f@\er/\h%e?rgégl g %gg %? H@f ng \gla{]gg,ﬂatlcbe%ré%{%mratgreé of from
0-40°C (ske W/ﬁfmfﬁﬂmﬁl VdIM gl &osN6/BY 5. BOBIB 1161 080N &vith potassium
I OX

ht hal i
borohyclifg ()4 PaRYGERHO RSP PR Soahoh s £ ECRUERE i i de.
chloride/rAethxitt Oét)pb@‘@ﬁéd teﬂi&kﬁu@*‘s of from 10-35°C (see Synth Commun Vol. 19,

4- benztri.azi n-
No. 17, Py SO TGAS Mah GOLE SO (IBEASa WD boices 0 THEabY
hydrogenbh&ylﬂrtﬁé(bﬂregéﬁééf & Pt irpsh alcoh@ abalprefeireéd fompefatlire of from

act ones, n alsag b es of ma
0-35°C afgindiRBERNCE SRR [50e THRBRIR Gl Paee.dto. 32,
pp. 3415 Bhﬂ@ﬂ%g))d@bth ftafium t@ﬁ%ﬁdéﬂ%lﬂmtdmmlﬁmwmﬂe&ﬁ|t|dﬁuum
as acid haljdes, _ﬁt_ﬁglallé"lsél}d & rldes
tetrachlorgig{ra@gﬂgaugn |n@n9etherb§,uthaé oI5 SB6 F81gn § Ch & oNo- 1
pp. 51- 53V?'1 9$B)§ R QUith lferri6 Bhﬁ{dnﬂﬁn cibAGNater st slevitad f&r@ﬁérﬁt@re
gene or_ oxal é’ chlori de r aci %8Ch| ori met hod;

preferablyégnq%gefggt FieRatine- Conynun, fVPb aPR P8R AT ) aci d
ester via the correspondi ng hydrazi de and treatnent

General gro&ise@bndlitibdy ni trous aci d, or azide' nethod; anhydrides
with carbonic acid sem est ers, e.g., carbonic acid

' wer al k seni este eci hIoroorric cid .
AIL@@mcess leps menti oneJ in th esenta*ext an be carrfleJ out unger reaction

conditions which are known per se, preferably those mentioned specifically, in the absence
or, customarily, in the presence of solvents or diluents, preferably those which are inert
towards the reagents used and ar-e‘solvents therefor, in the absence or presence of
catalysts, condensing agents or neutralizing agents, e.g., ion exchangers, such as cation



esters obtainable, e.g., by treating the correspondi ng

acid with chloroformc acid | ower alkyl esters or
woi20d5/0a844 | ower al koxycar bonyl - 2-1 ower PCT/EP2004/010688

al koxy- 1, 2-di hydroqui noline, or m xed O0-al kyl carbonic

aci d anhydri des method; -@6-anhydrides with

di hal ogenat ed, especially dichlorinated, phosphoric

acid obtainable, e.g., by treating the correspondi ng

- exchange®§,iedy. Wntthe mlfdrﬁpheperﬁin@mﬂhbmaittde ob therbastacindsor of the

reactants 3¢ Ve R v T HBRAER, B b SSBHga ange o
from appmmgt@p etnd°C tblaph@nwewdflpsm @mfdmam fedrh dﬁpr@xmwtelpyamc to
resenc

) aIkIhos damdsmt
approximgNeli e & A TETaRN P AL Sk EHEoD (Rt B 20°C to
40°C or at BRUSIIMG pRiltior tHé%lveﬁUmdaSnddenMdsmeYb PRIBLIFd @aﬁ lafblosed

in the presence of c osph |c acid dieth
vessel, wRgiePPIRHTIalR ier BIRSSRoNBIS BenNSILA AP i8S Jortnder an
argon or AHOYSH ateisspkérdeh or gani ¢ aci ds, such as m xed '
anhydrl des w th organic car boxyl i ¢ aci ds obtai nabl e,

rres

St el BRI EAPOURTE apl  bppresont where

salt-formip gmdps |a®ewpfesahtk BHits ea bl@ébblptres&mt duliva] thé@eadtio -of such
Lvalc aci or .trifluoroacetic

Compounﬁ%updg%ﬁ?cg&ﬁﬁwe r%?d' {&lipt ey FE%cid anhydri des

nmet hod; or with organic sulfonic acids obtainable,

At@llgstagdswfﬁmeéﬂﬁabﬁtgw ot misturs that forn can Balsepan‘ateahnto the
of t W th a suitab

or r.espondi n
individual38thers ob gy AEsTHPRO SReT ik larbimect i g ahy St pages of
isomers, 6| g aac}émateﬁ ogdlastﬁfebhan%ﬂc aixtprelspb.gg rRapyblivnicctha ehalhods
cg f%glgg m xed _.sul,fonic acid anhydrides nethod,
described,un dito 'E%/Pr[r‘?ﬁ??ﬁ%%‘? anhydri des obtainable, e.g., by
condensi ng the corresponding acid in the presence of a

lncmrtbiodja'saﬂ; c&g pnn tlmé cas]a—o‘.f ihydinbgémﬂonspt Bpossiblerto achieve
cal a net h beccllcamdes

stereoselZRi FedcBlh sF PPt b Saoih oniamibfeta it es of

aromati ¢ nature, such as amdes with WO 2005/ 028444
THSONER2O DA UG BB osSthat aredaitatble $or aepagticulameaetiool can be

setocted {36 B Faie; e heh o Bl Bud B EF RAGIGERE . FBLY
acetate; eiherpysuehasalipkatiy. ethe3s,%e.gli diethiylbthgr arzayckc etbbnsaejgakilHF:, liquid

aromatic 5\4{%{) erré%@ﬁ tosn% & ll;gr&e/zﬁ%??@u%g bglcé o“?é’j‘t Wg@gﬁe a&% gthanol or

1-or 2—prdmnolraﬁtnlesssmh asaacletmnymle;dweﬁmgeai\ated/ﬁudodmaHstum a@smnethylene

oy at i ng e itu. . Fa
ehlorde; 8 MR R: st § i Bosat et s B dediqyalrogen
bases, e.§ opyr&ﬁhe icarbeixylic dy:}dsr amhtasﬁgwdzr’mﬂkamecbrho&ylmfaddwe g. acetic
- startin terl rmJI d cid use
acid; carBieieAatpgThganee: ioHe s BPhaBAld® Pl anbifidls donarpc™
anhydridedicydbsﬁndaubedraoanémdAdrmdmns&@h as cyclohexane, hexane or
isopentane; or mixtures of those solvents, e.g., aqueous solutions, unless indicated

otherwise in the description of the processes. Such solvent mixtures can also be used in

working up, €.9., by chromatography or partitioning.

The invention relates also.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



N, N -di cycl ohexyl carbodi i m de or, especially,
N- ( 3- di et hyl am nopropyl )-N - ethyl carbodii m de.
wounishes4yer e, ami no or am do esters of the aci #eTEPeE4/010688

as acylating agent can be forned in the presence of '

the starting material of 4pormula (1) to be acyl ated,

by reacting a mxture of the corresponding acid and

amno starting materials in the presence of an

r Sthe Brrd ive derivat

formed u%qhé Pé%%il{)lri E&ﬁd?tfogygrogﬁgljéleml dgm rrh of & reactive derivative or salt, or
a compouamw:amylarhyrtbe procasmmocﬁ@gatﬁ ta@ lnventgon ls produced under the
process QrMRROANIIE vs%eég&a Rury I S rerd dbe pdya oRlsRP YN0 strting
materialshighielnleed to mﬂmmnquods described agweeaee@emm pesffertedy gspecially as

being eséeﬂc?'%lgl 52&%%2% ?‘e%l&t p%%{eﬂ'@h ST 9&&%8&%@%’?&&

N, N, N, N -tetramet hyl uroni um hexaf | uor ophosphat e,
T paepzrajuonyxﬂ compgownds-of fquipulady) pr N-oxides thereof, is preferably

carried o%é}lla’\éégus&% tHE B e pro &BQSQ% QR POcEES Liahd HRhAGRIh thd ERarh(Es.

1, 8- dlazablcyclo 4. 0] undec-7-ene-(1,5,5)) or
Tt camnodndsyal formulapits or ! mx@eﬁélwe@fp igtiding-taeiy salts, can also be
diidfel B9Y,Q b
otainedt hprfor S RERS i gt Skl Lot oSl son fr,
crystalllzatmrd@r@@n%@t eécpmref@owﬁt%)tu by reacting an
al kyl phosphoric acid am de, such as

Pharmaé&@@]E&r“ﬁb&ﬁ@@f&ﬁ%&lo@s%EB@sé§ iamde, in the pr esence of
onlc aclt d an rrde, such as 4- toluenesulfonlc
aci d anhydri de, W|th a salt, such as
Th@PF%PPUBY@B'@Fé?'éteS@'SQ to pga'amaﬁwt'%t:?@w%mr&m'm gompjise a
compouer‘f 6f|?0t?nl.@|é {Ij, @ sAlv-S6dd N"@Féo‘t’ s ctie rgrefidht bR e5R B UsEd

triamde, such
espemallw @htir@ttfeiaa@@pt of thyy d%aseﬁ mesienaseati)e hesingheRpHIrefarence

is given BROATOEREAIRr eRlchl &R ¥ nhBall Bigcal F&)‘&ﬂ%?%s%cnélly, oral and
racem zati on-reduci ng additive, such

parenteral. siiEiraspivaeRPYs. Antengscular are@lhcetame@w aSF\fmﬂraévoa s wayrg-

blooded aﬂﬁ%ﬂ; e@ﬁ&ﬁeﬁl?%gmén%efrﬁ;%t rrﬁéxeoﬁﬁbaﬁ@nseeo@npnsa the éctlvewred.em
am ne, especi al y eth dii SOprop égam ne or

on its oweﬂsez,remwy, t@gqt@rwthmh%maaﬂdwavy AoRE lesaytiari & hg 41988 of

active mﬁ?&ent débe%%ﬁ Iﬂ‘)é] @SRRAY bk %Bféd%rnd drteé §;5étbé§/ its age, weight
phol'ine or pyridine. The condensation is

and indivishuat @q%mpy\ pdividuabphamacekinghicdata and %Wgﬂdee of administration. -
pref erably anhydrous sol vent or solvent m xture,

TRe Shveniidh RI&d Hex W prarmatsltiesn d?)ﬁ"ipo@rt@ns for QEéfﬁiTé ﬁﬁetlﬂfd of
di met hyl f or mam de; a hal ogenated hydrocar bon, gt’oa

treating the hHIyIEB % 283 Pp%proeaw%ﬁa'lyeqrr a%ﬂﬂcslﬂy d@erapeut'ca"y,

process f“oh hférrqﬂs;sb?rsf@» xG Epé%?éll?r'rgg]ae ggmg of cc@g;?iggi@ﬂs fc? tﬁé/ﬁbét%ent of

tumours)aaf@ttataeﬂe'gpd &f fieatinpitiee ab@egnent@eeﬂ aﬁre@%ﬂl 6spetsatallvﬁwaor
d:seases”]‘r?é?é‘é@pécha‘ﬁ{/ ffse mMMRbSePRIVRPr i ate at reduced or

levated tenperature, e.g., in a tenperature range of
roma oxi mat el 40C to appr oxi mtely WO
TQ@wpoggu@@tmipg 029358 auy to e use of compounds of formula (1),

or an N-oxide thereof, for the preparation of pharmaceutical compositions comprising
compounds of formula (1), or an N-oxide thereof, as active component (active ingredient).



+100C, preferably from approximtely -10C to

approxi mately +70C, where arylsulfonyl esters are
woeds/asse at approxi mately from +100- 200C, espeTiERRd0y/010688

at tenperatures of from 10-30C, and, where

appropriate, under an inert gas at rmsphere e.g., a

ni trogen or argon atnos Rer e. Aqueous, e.g.,

al coholic; solvents, e.g., ethanol; or aronatic

PR B o e ERSRR  PBeen o (1)

admrnrstré%ﬁ)ﬂ 88 W AHSIESHddarfalR B pHidlly @UTuma iihing oty cérﬁﬁ‘ié?é‘réll?rhseful
th metals aor sel ective hydrogqﬁtr on‘?ﬁ 9 ')(/

mammal, WSighip SHiTeHnoHToma giseass ARARTBRTSHRYSAIN PRaTEnt MAP kinsase

signaling E@h%é/ absdnamy, éﬂdﬁ‘idﬂd@sea%' Qﬁoﬁ%aﬂﬁ:ﬁ%ﬂ? eI, ’coﬁflpnsmg a

| evat ed tenperature, ., from 30-60C (see

compoungghterfpulayy or apgV-oxjde tlgeregfp or a ghaymaggyically ggga})}ablq,§alt thereof |

where salf- ﬁ%rrrgcg}owé ére%)'réb‘éhb@r‘ B8R ¥EOUAEhBITs @fe@feth MRitithg RAEh
di met hyl f or mami de, at tenperatures bel ow room

kinase, para%@rrya m nté%: kinage, ipgpihek iR AEIPFSIRne Rhgrmagsaticalyn
acceptabl\é"crahrel 1' -di octyl -4, 4" -bi pyridini um di brorni de/ sodi um
tetrathi onat e/ potassium carbonate in

wat er / hal ogenat ed h drocar hon m xtures )

Praiaraicers OGP @ise 1@ APBAeRESUHcal camaestion for sskrbayiactic or,

especiallyl %@@rﬁeﬂhtﬂ Er@atnﬁen@ of tufrro@ MsdBsednd &Rér pretferahesifieBadedtih a
Vol . 7445-7446 199%& w th sodi um

warm- b'o%féﬁdo?wfé?ﬁ S%P%f?")kﬁﬁ‘é'm%ﬁt@"?gﬂ%f meFeially Yaeih®ammal: weich
requires éﬂah bt Ashbéiyarhish %@Uﬁbrrng?ﬁ@lh saigh Hﬂééé@@' doW&iri%fng a

referred terrperatures of -40C (see Synt

novel conmrﬁg @f foypula (Roor agy¥-oxigedherggf, ogp Qh@fpceg@@yy ?cceﬂtqtﬁe salt

thereof, aQ%Eﬁ\%ﬁhQ#@Ureh@h%‘ﬁNéﬂﬁétﬁﬁtHéﬁ |99efre%h\¢&|§r6§ﬁ)ﬂé’ctrcally or, especially,
drocarbon/ al cohol m xture, e.g., nethylen

thefapeml?ﬁ")b?%i’é?tﬁ'ﬁ'WSW&ﬂnedéjﬂseﬁP%? erred terrperatures of from
10- 35C (see Synth Conmun, Vol. 19, No. 17, pp.

Pl%%ﬁc&%@l doh@28ikivhs a%m,!sn@orﬁbrﬂ aph@m’rway H%etoldbpﬂixﬂﬁé!@@ 95%
W th borane_in THF; P/ % ro%epatr o t he presence
active '”QEﬁ“d'?ﬁH/ spge fgpms thas Ret nsindle fe%H 1arp &g ?’é é’PHIHﬁ'F@%’Pm
approximateR 0% to3apraidalely 306 a@lﬁ@ﬁﬁ@@@reﬁf aamegugamrm m&t ere not in
(see Tet rahedron Lett

Vol
single doielfgg@ﬂefewrywompr'a'ﬁg dem %W%rrratﬁlx %@/ P ?Pw}ﬁg'maar'm @P% %ﬁ%ve

nngrednenhywtrnt @tfée%rtr]ﬁé éragéH Mdrdgebs ABHIER! bEPOOBE VRS, lé;ﬁbbdibrt@ﬂes or
Suc as

Bul | Chem Soc . Bel Vol
capsules. méthei dosgge foERs &8, ?%98’8’)‘7’8"'& CrRRTR RaSiSS, @%grﬁwﬁﬁ?turﬁs
lipsticks, @r’ﬁb@rslpﬁﬁ?}/sV\m:@é'rsr@ﬁs @@VmﬁgéﬁﬁﬂéWEMé@comﬂr@ﬁg?ﬁ@rw

under refl ux.
approximéighd 8 gip PGB SR R BLRECEBN | one ALl the

process steps nentioned in the present text can be

Tr@qrwarmdcambartd@debsunméﬂ tR8 preg@dhtdrbion avdpreparden Kiaiher
per se, referatboy t hose nenti oned ?Recr f%cal ||¥ J
known per & €8 R¥,pgans of ¢ nventronal mixing, granulating, confectioning, dissolving

or lyophilizing 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
case of, e.g., lyophilized compositions which contain the active substance alone or together
with a carrier, e.g., mannitol, can be prepared prior to use. The pharmaceutical
compositions may be sterilized and/or comprise excipients, e.g., preservatives, stabilizers,



or, customarily, in the presence of solvents or

di luents, preferably those which are inert towards
\Vohasneagents used and are solvents therefor, POTERe004/010688

absence or presence of catalysts, condenS|ng agents

or neutralizing agents, e.g., ion exchangers, such as
cation WO 2005/ 028444 PCH9EP2004/ 010688 - 36
exchangers, e.g., in the Hform depending on the
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tidecylicasisnfmyBRte acid.greniadesylia Pl BRIHISGRGHPRIBaNs 87, Stewsiserci

arachldlceac% beh&%ie %&H%‘i c@nrreﬁoﬂaﬁ-rgruﬁ%t%%@d béidé"é‘(j Uél@ﬁ acR, Blaidic acid,
anal’ogously to the netho describ

nde
erucic acida@eassidimadid pr Hﬂ%%% agd qpdionallywitiethe a?idﬁ't'e&%%nﬂ%'dgnts £.8-
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er eose ectlve reaCctl ons Sso | S eas
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glycerides and polyethylene glycol ester Gattefossé, France) and/or "Miglyol 812"

(triglyceride of saturated fatty acids having a chain length of from Cg.4, from Huls 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, e.g., into ampoules or vials and
the sealing of the containers.

Pharmaceutical compositions for oral administration can be obtained, e.g., by
combining the active ingredient with one or more solid carriers, granulating a resulting



bases, e.g., pyridine; carboxylic acids, such as | ower
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polyvinylpyelidanerlgiBs acid i %tab%rea SHEl A Seiem Ql%te Additional

exmp:enfé%‘?é? ebFddially #dw doRbmEnas RAE uricsinte) @@el’snleld acliif, stearic acid
cial l referred and [ or ver cia Preferred
or salts thﬁr@ob Plé‘f:fag% agne%ymc%ﬁﬁgwmj%tegr F RO e%y epg glycol; or
derivativd therslgs thereof, is preferably car ried out
anal ogously to t he processes and process steps

menfioned in the e Co unds , of r mu

P Poe QSRR arouitatIe: RIPRAN s, Sarings. loate being
used intéH 48 cbnﬁcenﬂ’éte@l snuglar sdlutidne vtmmfmat cdsmdrnajtmsara@rc tahtel r

al S Ccan | nNncl u nt
polyviny Byaicane: skaiene sk Sadlor HEPHE Seres BF NG sowtns in
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solutiond.ef syialle FEoSs T aP Bl Sud o aqeiyBaRAC R Telsiagr o
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ingredieftl ef erence is given to conpositions for enteral, such
as nasal, buccal, rectal or, especially, oral and
such as ntra

I A A A
and soft esgled b@i}du]eshidiﬂiﬁistubg?bfmatln'anﬂ Lplagtikder, SUah ag @yeeict or $dibitol.
The hard e S e 1 P et e B b REL 5.
admixtur@fwith fillers, such as corn starch; binders and/or glidants, such as talc or
magnesium stearate; and optionally stabilizers. In soft capsules the active ingredient is
preferably dissolved or suspended in suitable liguid 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 stabilizers and detergents, e.g., of the
polyoxyethylenesorbitan fatty acid ester type.

Suitable rectally administrable pharmaceutical compositions are, e.g., suppositories
that consist of a combination of the active ingredient with a suppository base. Suitable



active ingredi ent depends on the di sease to be treated

and on the species, its age, weight and individual
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solutions.

The preferred dosage, composition and preparation of pharmaceutical formulations
(medicaments) to be used in each particular case are described above.

Starting materials

The starting materials used and the reaction conditions chosen are preferably such
that the compounds mentioned as being preferred are obtained.



approxi mately 20%to approxi mately 90% acti ve

i ngredi ent, and dosage forns that are not in single
woases/esm preferably conprising from approxi meCelEP2&%010688

to approximately 20% active ingredient. Unit dose

fornms are, e.g., dragees, Jablets, anpoules, vials,

suppositories or capsule¥ O her dosage forns are,

e.g., ointnents, creans, pastes, foans, tinctures,
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wetting agents and/or emulsifiers, solubilizers, salts

Negishi ReS ti6r1e§éﬂeﬂlié ng the osnotic pressure and/or buffers,

_‘q‘_ﬁm%m-e—p'repared in a manner known per se, e.g., by
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Lett, Vol. 5%21'\?%8 46;2;%86:%&0%2@%9%@?;‘;33 from 12-22 carbon atons,

e.g., lauric acid, tridecylic acid, nyristic acid,
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1) an organo-metallic reagent, preferably an organolithium reagent such as n-

butyllithium;

2) azinc halide such as zinc bromide;

3) a palladium reagent such as tetrakis(triphenylphosphine)-palladium(0),

4) a suitable coupling partner, such as the bromide, chloride, iodide or triflate of J-Q

defined in Table 2; and
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temperature, e.g., under reflux conditions or at a temperature of from approximately

60-110°C. The compound of formula (Ill) can also be used in the form of a salt, e.g., in the
form of an acid addition salt with a strong acid, such as a hydrogen halide, e.g., in the form
of the hydrochloride salt; or the corresponding acid, e.g., HCI, can be added in a suitable

solvent, e.g., an ether, such as dioxane.

Alternatively, the reaction between the compound of formula (ll) and the compound
of formula (lll) takes place in suitable, inert polar solvents, especially ethers, e.g., THF, or in



excipients are especially flow conditioners and

| ubricants, e.g., silicic acid, talc, stearic acid or
weabdsm2gdaer eof , such as nmagnesi um or cal ci um SPEeRERR@®A/010688

and/ or pol yethyl ene glycol; or derivatives thereof.

Dragee cores can be prov_izg d with suitable, optionally

enteric, coatings, there being used inter alia
‘concentrated sugar solutions which may contain gum
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wherein n, R, X and Y are as defined for a compound of formula (1), functional groups in the
compounds of formulae (V) and (ill) 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) méy also be in the form of salts where a
salt-forming group is present and reaction in the salt form is possible.

The reaction between the compound of formula (V) and the compound of formula (HI)
takes place in suitable inert polar solvents, especially alcohols, e.g., lower alkanols, such as
methanol, propanol or, especially, ethanol or n-butanol, or it takes place in a melt without the
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if desired, stabilizers. The active ingredient,

optionally together with#xcipients, can also be in

the formof a Ilyophilisate and can be made into a

solution prior to parenteral adm nistration by the
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Step 3 Involves the preparation of a boronic acid intermediate. The reaction is
conducted in the presence of:
1) an organo-metallic reagent, preferably an organolithium reagent such as n-
butyllithium;
2) a source of electrophillic boron, such as Bis(pinocolato)diboron or such as a
trialkylborate, such as triisopropyl borate; and '
3) a polar organic solvent, preferably an ether, more preferably a cyclic ether, such
as THF, at a temperature between -78°C and 25°C, preferably at -78°C for a period
between 10 minutes and 48 hours, preferably for 4.5 hours to provide a compound of
formula (VIIl).
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A compound of formula-(la) can act as an intermediate compound-if A, B, E,Dor T
have a leaving group. In that case, an amine, oxygen or sulfur nucleophile acts to displace
the leaving group, resulting in an alternative final compound of formula (la). This synthesis
involves the reaction between the compound of formula (la), wherein Q comprises a reactive
group; and a compound of formula (Q-H), where Q is selected from OR;, -SR;, -NR,,
-NRS(0).N(R),, -NRS(O).R takes place in suitable, inert polar solvents, especially alcohols,
e.g., lower alkanols, such as methanol, propanol or, especially ethanol or n-butanol, or in a
melt without the addition of a solvent, especially if one of the reaction partners is present in
liquid form. The reaction takes place at elevated temperatures, preferably between about
60°C and the reflux temperature, e.g., under reflux conditions, or at a temperature between
approximately 90°C and approximately 110°C. The compound of formula (Q) can be used
as a salt, e.g., as an acid addition salt with a strong acid, such as hydrogen halide, e.g., as a

hydrochloride salt.

Alternatively, the reaction between the compound of formula (la) and the compound
of formula (Q-H), as defined above, takes place in suitable, inert polar solvents, especially
ethers, e.g., THF, or in a melt without the addition of a solvent, especially if one of the
reaction partners is present in liquid form. The reaction takes place at elevated
temperatures, preferably between about 80°C and 140°C in a pressure tube. The .
compound of formula (1l1) can be used as a salt, e.g., as an basic addition salt with a strong

base, such as potassium hydroxide or sodium hydride.
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overnight. The mlxture is rotary evaporated and purified by preparing TLC and then
preparing HPLC (35-65% CHs;CN/water in 0.1% TFA). The residue is dissolved in ethy}
acetate and washed with saturated NaHCOj, brine and dried over MgSQ,. The solute is
removed to givé a brown solid (6 mg). M+H" = 458.25,

"H NMR (300 MHz) (DMSO); § 1.31 (s, 9H), 3.70 (m, 4H), 3.77 (m, 4H), 7.02 (d, 1H
J=5.14 Hz), 7.38 (d, 2H, J=8.44 Hz), 7.59 (m, 1H), 7.72 (d, 2H, J=8.80 Hz), 8.30 (m, 2H),
8.47 (d, 1H, J=5.14 Hz), 8.72 (dd, 1H, J=5.87, 9.17 Hz), 9.51 (s, 1H).

r

The starting material is prepared as follows:

1a)  1-Chloro-6-fluoro-isoquinoline

6-Fluoro-2H-isoquinolin-1-one (1.3 g, 7.97 mmol) (for preparation, see
PCT/GB02/00514 and WO 02/062816) is suspended in CH;CN (20mL) and then POCl,
(3.7 g, 23.9 mmol). 4 N HCI (2 mL) in dioxane (2 mL) is added dropwise. The resulting
mixture is heated at 50°C overnight with stirring. The reaction mixture is poured into a
saturated NaHCO; solution and is extracted with ethyl acetate. The organic layer is
concentrated to afford an orange solid (1.1 g, 78%). M+H* = 181.8.
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organic phase is separated, dried with Na,SO, and concentrated in vacuo to afford a light
brown solid (2.75 g, 99%). M+H" = 375.2.

'H NMR (300 MHz) (DMSO); § 1.29 (s, 9H), 7.36 (d, 2H, J=8.67 Hz), 7.65 (dd, 4H,
J=7.35, 8.85 Hz), 8.17 (s, 1H), 8.70 (dd, 1H, J=5.27, 9.42 Hz), 9.38 (s,1H).

1d)  (4-tert-Butyl-phenyl)-[6-fluoro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
isoguinolin-1-yll-amine

(4-Bromo-6-fluoro-isoquinolin-1-yl)-(4-tert-butyl-phenyl)-amine (500 mg, 1.34 mmol)
is dissolved in DMF (10 mL). Bis(pinocolato)diboron (748 mg, 2.93 mmol) and KOAc
(391 mg, 4.019 mmol) are added. The solution is degassed via N, for 10 minutes.
[(CHsH4P(CsHs),).Fe]PdCl, is added and heated at 80°C overnight with stirring. Water
(10 mL) is added to the mixture, followed by extraction with ether. The ether layer is passed
through a silica gel pad, followed by rotary evaporation to a brown solid. M+H* =421.3. The
solid is used, without further purification, to prepare Example 1.
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The starting material is prepared as follows:

2a)  2-Thiomethyl-uracil

To a suspension of 2-thiouracil (78.00 g, 0.609 mol) in water (160 mL) and
isopropanol (80 mL) cooled to 0-5°C is added dropwise a 30% sodium hydroxide solution
(48.7 g, 1.22 mol: in water 160 mL). A solution of methyl iodide ( 41.7 mL, 0.669 mol) in
isopropanol (150 mL) is added dropwise over 2 hours. The mixture is allowed to warm to
room temperature and is stirred for 1 hour. The mixture is concentrated to half volume
in vacuo, cooled to 5°C and then acidified to pH 6.5 with concentrated HCI. The solid
precipitate is collected by filtration, washed with cold water and dried in vacuo to give 70 g
white solid (81%). M+H' = 142.

'H NMR (DMSO); § 12.8 (bs, 1H), 7.90 (d, 1H), 6.07 (d, 1H), 2.37 (s, 3H).

2b)  2-Morpholin-4-yl-pyrimidin-4-ol

To the 2-thiomethyluracil (4.0 g, 0.0281 mol) is added morpholine (3.05 g,
0.035 mol). The mixture is heated to 145°C for 2 hours then cooled to room temperature.
The solid is crystallized from ethanol. White needles are collected (2.0 g). Second crop of
crystals form approximately 0.50 g (49%). M+H' = 181.

"H NMR (CDCly); § 12.1 (bs, 1H), 7.85 (d, 1H), 5:79 (d, 1H), 3.75 (m, 8H).
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organo-netallic reagent, preferably an organolithium
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acidified with 1 N HCI (aqueous) to a pH of approximately 1, which produced a white solid.
The solid product is collected by filtration and dried (760 mg, 71%). M+H' = 207.9.

'H NMR (DMSO-ds); 5 8.72 (bs, 2H), 8.53 (d, 1H), 8.47 (s, 1H), 8.31 (d, 1H), 7.90 (,
1H), 7.80 (t, 1H).



conmpound of forrmula (I1l) can be used as a salt, e.qg.,

as an basic addition salt with a strong base, such as
wpQb@Ears4m hydr oxi de or sodi um hydri de. WO 2008¢0284604/010688

PCT/ EP2004/ 010688 -47 The other starting material s-are

known, can be prepared by_processes known per se, or

are avail able commercially or, in particular, can be

prepared by processes anal ogous to those nentioned in
lCh fo}LOMIserve to

ting the scope

R ?Pmﬂ“? %w@mrh?'@efwoq 359 Toh 5o ExaTRIE.25) 2ps)
4-boronid amgﬁmm )dohfnnsman&z_)@ J zgf allﬂzt?dé)_ e:’_ardlsrselvgd |5n EtSOe 1r;anaethyklaqnel
alycol ey hisrab M BARGT B 00 2 K8t kA e 1 S0,

(6.1 g, 548 &ﬁﬁd)l)/ﬁdzd AL Wa%rfwé@déﬂﬁnc(ﬁz igblblaiad through the red solution for

5 minuteg. §16 RECLBPHDE pEEL 1 pCS DRERD BrasOERAEEbghr & heated

to 95°C fdegamaa fmﬁ)nt]dr?omgj Wa@@rt is ép@ﬁd)hhﬂ&teedyr?dd& nsn@m%(e%wm 4
an e mXx over n|
CH:Cl. e ArSaIC IS Waehaehut Sapurdied NS Tedipuabdasy 51 oo
filtered ahy c@ﬁgh?ﬁtbdoﬂhe Wit seiicepralctet iBey, 37%) & @mbméd ?Qin%; Séot%ge :
asse I ou S concen at e Yy
flash col 35 B PEEEPEPY SR Gebh SR B 0216 aliLEFoISta hexane,

m.p. 180/BR180W0. na+Hf oBbpwed by heating at 80C overnight. The
m xture is rotary evaporated and purified by preparing

' Nﬂmgb@@ems AQVERAY,IgTUB dde) (83‘573-(65°rﬂ)0m\éfﬁmsr6 88 (d, 1H),

he residue is dissolved in acet at e

3.89 (1, 4hhcd GBI G CGaWEIP SolEa WETOREAB. B 6 e thNer 17 tp. Guc

10.85. FW/OCT@ FObAH:€4 58, %NS MRVE 4O 90.5¢. ahé)g&ms%eéasbér@pare
M-+ = 458.25. 1H NMWVR (300 VHz) (DVBSO) ;

Examp'e@s 9H), 3.70 (m 4H), 3.77 (m 4H), 7.02 (d, 1H
J514 Hz), 7.38 (d, 2H, J=8.44 Hz), 7.59 (m 1 H),
72 (d, 2H, J=8.80 Hz), 8.30 (m 2H), 8.47 (d, 1 H,
E—xa-mp'—eg-?t514Hz) 872(dd 1 H, J—587 917Hz) 9.51 (s,

(4- tert-BgSy%h%{l\g-i{fg 4rﬁr png%eg'alu |p|‘ﬂﬂr1 -y r-g)gngﬁjng-%-yll-%Asfc’)qu%nohn-
1-yl}-amieF| uor o- 2H-i soqui nolin-1-one (1.3 g, 7.97 mmol) (for
preparati on, see
To a solution of (4-fert-butylphenyl)-[4-(2-chloropyrimidin-4-yl)-isoquinolin-1-yllamine

(0.07 g, 1.80 x 10 m) in n-butanol (30 mL) is added 4-trifluoromethylpiperdine (0.07 g,

4.57 x 10™* m) and triethylamine (0.50 mL). The mixture is heated to 100°C for 16 hours and .
then allowed to cool to room temperature. The mlxture is concentrated in vacuo and then
dissolved in methylene chloride (75 mL). The organic phase is washed with a saturated
solution of sodium bicarbonate, brine, dried over magnesium sulfate and concentrated to a
oil. The oil is purified by flash chromatography (SiO,: 75%hexanes/25%ethyl acetate). A
light yellow oil is collected and crystallized from ether, m.p. 179-180°C. CHN analysis

calc. %C: 68.89; %H: 5.98; %N: 13.85. Found %C: 68.91; %H: 5.73; %N: 13.73.

3a)  (4-fert-Butyl-phenyl)-isoquinolin-1-yl-amine

A 1L, round bottom flask with a magnetic stirrer is charged with 100 mL of n-butanol
and 9.5 mL (110.2 mmol) of concentrated HCI. To this is added 2-chloroisoquinoline



PCT/ GB02/ 00514 and WD 02/062816) is suspended in CH3CN

(20m.) and then POCI3 (3.7 g, 23.9 mmol). 4 N HCl (2
wolposimsdisoxane (2 nL) is added dropw se. The PeswEHPR00AY10688

m xture is heated at 50C overnight with stirring. The

reaction mxture i s pour into a saturated NaHCO3

solution and is extracted With ethyl acetate. The

organic layer is concentrated to afford an orange

(1501 o 337hoby o1 838 o1 H1eH pi B e B BRR S moe o
mixture iy mat@H)p, 7BC26r Jhoprs3Hjhe rEbbianol is evaporated in vacuo and the resulting
syupy il K045 W BIGREL H BBl A 814 7 "

solid is disscheal 7..: ethyl ?cenatitaﬁdl d(cZﬂbr«I:iﬂnﬁ{)Enaae dmémadetﬂlight’rlyetfdsid wag{ dodlum
icarooncly, £ B e s bl oot 6 R0 P idhnan

isoquinoliBOIG/laveine ag hiwhitiBhesolid welghingi 20 ¢ (1829%). EMBRIT 2 e (FI0ds),
the residues dissolved in ethyl acetate, washed wth
' HSIIR (@IMSD N8 18CUB3(d, i), mencaad 3Ky, i7exd @y eR), 7NISEH 4HINE37 (d,
S 0 %e is renoved and after concentration in vacuo,
2H), 1'323%39 rganic layer is further purified by silica gel
colum (hexane 90% to 10% et hyl acetate/ hexane) to

3b)  (4drbowdsaguirelih-dwi)-@abitduPpRemi)-arhin®) . MrH+ = 295.3. 'H
NVR (300 MHz) (DMBO); 6 1.29 (s, 9H), 7.13 (d, 1H, J=6
Inldz) |, réuddibéttbm Bdsk, (=Bri@utylighnylFisbQuitdin-LyHiminé (§8)7 g,

o7.7 mmopf it Wi 100 & o6 e janicbiged i an 168 balh T s g,
dropwise bizgr,2 Bouk§, fheny)inidthyldmeonium tribromide (25.12 g, 66.47 mmol)
dissolved &}f?&%&ﬁ@ﬁo—é ql—fH ul%reor_elagh% Y QIPolvsller(]j_t%_r%cle 16 Sodé_ng teerrrgp_epa%r)(al 6v%pneignht.
The react(odt-rgiEtllJ;e Bmo¥1fe§ght©rw1_ bf Iﬁ@fag!a thl%ti'rrz@g uihaﬁgiidn i??(])ﬁltﬁ@d; afdd'and
assoned i BasRrbing 5 T8 i R R a0 L e rted sodum
bicarbonafmsdlitimpatiowed be 1 kHB0i AL opwaRer Bheerganid solifioh RSdHddi 21

i %Iﬂﬁgoligl. ssol gedt |hn net %I eae ﬁrél or i and wat er .
concen raf 0 LIRixe iR S¥ghiflltered 3o rigd o WP (\%@e@) of
(4-bromo-(sbQuinblin-1 ) q&-YerabetyRsHengl)-Ghtheds aofficelow BRI MS 388N

(100%) phase is separated, dried with Na2SO4 and concentrat ed
°“ in vacuo to afford a light brown solid (2.75 g, 99%.

HYWE G303 0 3ol a8 . 68 108 1 M. 755t 26 5086, 249,

7.07 (bs, 1) 1.38.(3,0H)s, il. H, 8.70 (dd, 1 H, J=5.27, 9.42 Hz),

9.38 (s,1 H. | d) |
3c) (4-{3350518{5}6_@8 L ' lul#qrr?éndfl_-(aﬁii#é 5, 5- t et r amet hyl

To a -74°C solution of (4-bromo-isoquinolin-1-yl)-(4-tert-butyl-phenyl)-amine (10.3 g,
29.0 mmol) in anhydrous THF (130 mL) is added dropwise n-BuLi (2.5 M in hexane, '
30.0 mL, 75.0 mmol) over 1 hour. Triisopropyt borate (8.0 mL, 34.7 mmol) is added
dropwise, and the mixture is stirred at -74°C for 4.5 hours. Upon warming to room
temperature, the reaction is quenched with 20 mL water via syringe. After concentrating to
an aqueous mixture, the reaction is acidified with 1 N HCI (aqueous) to a pH of
approximately 1, to produce a white solid. The solid product is collected by filtration and

dried (6.74 g, 73%).



i sogui nolin-1-yll-am ne (4- Bronp-6-fluoro-isoq u
inolin- 1 -yl)-(4-tert- butyl-phenyl)-a mne (500 ng,
wo.28¢5/0r813alk) is dissolved in DM (10 nl). PCT/EP2004/010688
Bi s( pi nocol at o) di boron (748 ng, 2.93 mmol) and KCAc
(391 ng, 4.019 mmol) are gdded. The solution is
degassed via N2 for 10 m nutes.
[ (CHSHAP( C6HB) 2) 2Fe) PdCl 2 i s added and heated at 80C

NGRSO Bt B 8 M T 1By ¥SE B i o

@, 1H), 7/8ayErnH),S7.Pats aét), .62 @l gH).a7.50 (d, BH).gk86 (maH) s Banadniy
rotary evaporation to a brown solid. MrH+ = 421.3. The
(MHH). solid is used, without further purification, to
prepare Exanple 1. WO 2005/ 028444 PCT/ EP2004/ 010688
3d)  (4-t8-Botdmbleayl®[4-(2-chloropyrimidin-4-yl)-isoquinolin-1-yll-amine
[4-(2-Morpholin-4-yl-pyrimdin-4-yl)-isoquinolin-1-yl]
2 4(Behloidply tmidimet1t84 @ xip-Jrtreoly hipd (dahbnmelc'léu:lchlsemhmminohyly}’(d,-

ted—butyl~1nélr?)l(lgglglg14ég(g?0flr% g"%}":’}}h\%ﬁ%ré( coRBhbd anof" Ilay)lme)& W BRIE in

a large sealekbthbey ThiefRdRI{ PR hcatyipsti(0.66@, 0@4IOmgl) aEd @53.6 Mléyubous

sotuon qFhvae B (75 e 3 s AT SR T oup B Bl B spruton

for 5 mintitesr Tbaré¢antipe ndttureds thEmehaated torée- Q(L"Co‘omzémbnst eubdnn:ooling,

the solveﬁf‘)s rer?ﬁ\geddoéragﬂgtgg Lﬁ;@@'ggd% g)glhg ﬁl Cﬂ'ée?r ' gtfcéés extracted

with CH,6RI(31k 200 nalf) veastied with isaturdited db€E) (atmm'eonas) @rx 200 ol edried over

wgso, (RSt e 4L, TRy pERBEFERE Bhole Ry "0

chromatdgEaphy: (15142@%1&8yleicb§dte mdmxame))and/ke drystilizeddtdnoBt@Ad/hexane to
collected a |Ide m.hexane, '

aive a pufpreEh pRURLC! G2 B unklin SO Y 38 27 Sod 47 oAl

analysis EaicIdeY62:1.04, &H: 75144%IN 4404, Y9 O, %unal"’}@CSI(HBG % 5.60,

0 s prepared as follows: 2a)

%N: 14, %?T)e‘{"lI ?#e?% -uracil To a suspension of 2-thiouracil

i F6’9'|'.Ie 0 'O : op\W’ S,
' &P lsorongee AR 19 Al B 140 3064 ARt 835
1H), 7.903@%4 deiesazmt,Mr %x'e qie; 2?9! 1A ]gme% ;1:8?97(_@;45H§ld,.1..23214(?10251){;]rL MS
389.2, 3% (@@6% M"%P isggrgpia(r)]gl O(lg?) m):) :g Ladget(j diropvvi ’se

over 2 hours. The mixture is allowed to warmto room

Example Enperature and is stirred for 1 hour. The m xture is
ncentrated to half vol ume

[4,7’]Biisoquinolinyl-1-yl-(4-tert-butyl-phenyl)-amine

A suspension of 1-chloro-[4,7biisoquinolinyl (5:0g, 17.2 mmol), 4-tert-butylaniline
(4.0 mL, 1.5 eq.) and 4.0 M HCl/dioxane (6.45 mL/1.5 eq.) in EtOH (100 mL) is stirred for
20 hours in a sealed tube at 80°C. The reaction mixture is then cooled and concentrated to
give a yellow oil. The oil is taken up in EtOAc and neutralized with 3 N NaOH. The organic
phase is separated, dried (MgS0O,) and concentrated to give the crude material. The crude
product is purified by silica gel. Eluted with 9:1 hexane/EtOAc then 4:1 hexane/EtOAc.
Pure product is isolated as a yellow solid, 4.5 g (65 %); m.p. 217-219°C.



in vacuo, cooled to 5C and then acidified to pH 6.5

wWith concentrated HCl. The solid precipitate is
woabdsaesad by filtration, washed with col d wat eCTar2004/010688

dried in vacuo to give 70 g white solid (81%. MH =

142. "H NWR (DVBO); S 12.8 (bs, 1 H, 7.90 (d, 1 H),

6.07 (d, 1 H), 2.37 (s, ~ 2b)

2- Morphol i n-4-yl-pyrimdin-4-ol To the

, 1 2=t h cil (4.0 g, ,0.028 ) .1s added
B GRS Bogs. thioad i D, 4A2TH U0t dTI6. amsad G,
1H), 8.004(@, 45 6.04q5, AH)Nvw2Nd, e, T8®Ire 2H)07 789/, ?ﬁmﬁ@?gﬁg 1.31
Th i s crystallized fromethanol. Wite needl€s
(s, 9H);M§§O‘€§?’F‘gdw&8()2/.o g). Second crop of crystals form
approximately 0.50 g (49%. MtH = 181. 'H NWMR
4a)  1-CEld-B) THisdqbidolis, 1 H), 7.85 (d, 1 H), 5.79 (d, 1
, 3.75 (m 8H). WD 2005/028444 -50 2c)
A Sol(itlorb6fomDropyd-1-Ehidrdis druitldlind e E)ahie 2d) (5.0 g, 20.7 mmol) in
./ EP2004/ 88 A m xtur f )
150 mL T4 n‘BFBfﬁS‘i? f%%?§1 iﬁﬂwt%&¥ reBuly( -} Bl ipdeganesy (85 R4 mmol) is

added drépWiseHes HRAEERIONABMPERIIrE B hdidtdndgt atdP8°CIBFE. THe R3tion
ux, for ‘1 hour. The reaction

. . CN is heated to refl L h
mixture IS KenE SRg 5t o Bec B CdRipBIea: &nB1s (6P GHe 4P 6t BAIC) (6.5
24.9 mmolpi diseolvadith SOMILETHPRAY isl tiisfef8 to BBSW tixife Mot AC 78
neutralized ngh a saturated sol ution of NaHCGS,” and
The solutPfids, SESa ELmiitan atn 5 ire IR AEYEHP SPTREEMAATELES B Hireoving
the coolingibate PEPRASLEHA W D) ] | i
C oo gIRes ) 40,1 GBSO Mo SRR B

. 2005/ 028
acid soq e VHesIa 4o 8 26 dPE I EQI LTI T v tpACEom It is heated
to 60°C f?f30-niNLtee ah@lis theh CoAderfiratedi! Yhe redliitihg Gil 8 HRssBiled if! NVR

. 3); 6§.§)5,§1d, 1 H . 670 (d, 1_Hg, Dereed 8H) .
d'Ch'Ofomgg)ggﬁ-aBP&?é-i with satusated MgHiCRst iQTaanie Phassyis sepaatest dried
(MgSO.) én&é@%@hﬁélé@kd‘%b%ﬁ?eﬁ&?s@%. grheosoalé% e btek by TRidSh Sisshed

, CB| oai de. 860, i s added m chl oroperbenzoi ¢ aci
with ether tgan hexage andsiigd HpFT VapHEMiS& &9 £4%) ¥llpwselid sabtaineds
m.p. 169.6.a898°cTo the m xture is added 1.5 g of

m chl or oper benzoic acid and the mxture is stirred

’I—ffNMRCi@O(DTMPrkt% pMsdlg cgg.hwf(é,q'm)i se1as hed Jub Bz, ddRG, (m,
1H); 8.40 8, 175 8. 39, Y055 T8 & DH0YSE 1 iz 7.97-7.90 (m, 5H) ppm. API-MS,
m/z 291.14 (IM+H]", caled. 291.06). |

Example 5
2-{4-[1-(4-tert-Butyl-phenylamino)-isoquinolin-4-yl]-pyrimidin-2-ylamino}-ethanol

(4-tert-Butyl-phenyl)-[4-(2-chloropyrimidin-4-yl)-isoquinolin-1-yl]-amine 9 (see
Compound 3d) (20 mg, 0.0515 mmol) and 2-hydroxylethylamine (50 mg) are dissolved in
n-butanol and heated to 80°C in a sealed tube for 16 hours. Ten (10) mL DCM is added and
the solution is washed with NH,Cl (10 mL), water and brine. Organic chromatography (SiO»,
10-60% EtOAc-hexanes gradient elution) provides product (21 mg, 99%).

1 ,
H NMR (300 MHz, CD,OD); 6 8.31 (d, J=9.0 Hz, 1H), 8.21 (d, J=6.0 Hz, 1H), 7.98

(s, 1H), 7.62 (t, J=6.0 Hz, 1H), 7.53 (t, J=6.0 Hz, 1H), 7.45 (d, J=9.0 Hz, 2H), 7.31 (d,
J=9.0 Hz, 2H), 6.77 (d, J=6.0 Hz, 1H), 3.64 (t, J=6.0 Hz, 1H), 3.47 (t, J=6.0 Hz, 1H), 1.24 (s,



sodium sul fate. The solvent is renoved to give a white
solid. The solid is crystallized from hot acetone to
woizelsh28Q4422 g (57.6% of a white solid. 1H, 1BCrMpR04/010688
consistent with structure. The N oxide (15.75 g,
- 0.0703 nol ) is. dissolved3g6er chloroform (50 ni)anct
cooled in an ice bath. Phosphorus oxychloride (20 niL)
i s added dropwi se and then the mxure is warned to
9H). HRM8 &8l inetrgdd 2207 eMaiRY Gzl;le%;ONeaécﬂﬁFes d14.2Rd4x HRIIC,IC® reverse
hours. TI}& m'ﬁguh{ﬂe is allowed to cool to room -
phase colugiy, gragiqitt d0-20de MeCHNH:D My 239 BVl etantian timed. 4t mimies.
m xture is neutralized to pH 7-8 with NaHCO3 and t hen

E | tracted with chloroform The organic phase is washed
__g_%xam €® th brine, dried over sodiumsulfate and the sol vent

i.s. renoved. The resjdue is_ purified by flash
(4'16"'B¥M¥'Bm>éb&‘a$‘ﬂ93%%1'&Ng-%%%"‘aw ’aﬁrﬁi}'/ﬁexanes) .
N4 (6 as6) (@;62192.15232311»61%@% ad%éﬂz-fg a:%o'iﬁ%n of 4H$N9Mg}iyl-t§nﬁri§g.16 g,
7.76 mmo(})_siiyg%(r{w_‘?. bf_L?Hi_ﬁ'_m ég?algrq Ez;);emdcstig%p@_t I'O_plr_‘R femberatun(e for 30 minutes.
6-(1 —ChIoronﬁqu!iiﬁolinS@glw-hUmbizcﬂme'fq). , SRS b8P The relaction mixture
n

. 4- brom- 1-chl oro-i soqui noline (1.25 5.2 mmol) |
is heated %%%&ﬁhowﬁr Thead inayencheday a%,%taesr@aﬁummm
extracted MithrDEIAX amtes cotnbingd-orgainié pHaB@ s drivdeivef SodliMYLRSte and
agdo'ﬁaoegrof%ﬁ' .borate é}aA,nL 6.1 mml) is a Jde )
concentraffc, p{fisseSIALR i ferfeyshlized ety RCMand ERAcdp give4ks gorliaw solid.
The mothbiolitusr isUDAIRerWRIFifi NehrbMatdPapHy B B0 EARY) 16 gﬁ;e 105G b RSy
. %s g@enched' V\ffl&'h 3 L water vija s%,rlnge.-'o- fter '
 solid. Bothsiofid i Rraygdhiy NYRAR beiRsiad PrRdkct  deldisB2%e ddwei saduct is
characteriaéd 8 NMRl Mthpl N HCl (aqueous) to a, pH of
approximately 1, which produced a white solid. The
] oduct is collected by filtration and dried
1H?%B%P&!S@@@.MWH§ %68 7 141). 9.8 (QuikH). (VB 811), 868 (d72
J=8.4771 Hes1HR 128 @; 73), 8d8-dl , B 8.055 s, 182¢ d :
7.90 % £, (?' H%:b gfss%ﬂ(ﬂ%m :%'tf% nggbé/sg?sﬁ%ﬂ{" 3H 7338165
2H), 1.31 (s=PHpo pnd) H2 g‘gC._@ii-l\Q$)m/z 05.15([M+H]J", calcd. 405.20).
1- Chl or o- 4- (2-nor phol i n-4-yl - pyrim di n-4-yl)-isoqui nol
6a) 6-lob8équidadofine Br ono- pyri m di n-2-yl ) - nor pholine (3.7 g,
‘ 15.Q mmol ) (see Exanple 2c) and 4-boronic acid- 1 -ch
To ao?fgutf%& qu‘“ﬁéﬁ"i”er@J(%ﬁ@-‘&? mpgl)dn eRoentrated HiSSs 616/ed) is
added NIS (5.£8, 4 nmidnydtere. TakYesdtiof iRy s8ib®for @hﬁ}'%%ﬁ
0

méoEt()—Hnalarge seal ed tube. A _sol ution )
warmed up o Foon tempegatyieAnd stireddond eirer Furdhes A d2.8re Sipmmel) is
added andtihelhittlré RIsUrHe8 fdrlottRd 5T, | THE deaktion Mixiwé %‘}o Fonto
, Pﬂg&%ﬁ PPh3) 2 cat al yst T(2. 1@#}8’ 3.0 mmol %ﬁjl S a _eé’, and
crushed iceg0 gy apdiplireddoht P ThepsaiBienfivhiteled; thypHds adipsiad to 7 with
concentrafe_@@#u@@us MBS 8Rd rOBeEnotABiItt h&& R00C whbr Waick s AREES and
washed wi\m ¥ce-cold water. The solid is air dried and yields 3.4 g (87%) of the desired

product.

'H NMR (400 MHz, DMSO); § 9.57 (s, 1H), 9.43 (s, 1H), 8.65 (s, 1H), 8.29 (d,
J=8.0 Hz, 1H), 7.81 (d, J=8.0 Hz, 1H), MS ESI| m/z 256 M+H?, CH,IN,,

6b) 6-(1—Chloro-isoquinolin-4-yl)guinazoline

A solution of 4-bromo-1-chloro-isoquinoline (see Compound 2d) (4.74 g, 19.52 mmol)
in 300 mL THF is cooled to -72°C. A solution of n-BuLi (2.5 M in hexanes) (9.37 mL,



CH2Cl 2. The organic |ayer is washed wth saturated

NaCl (ageuous), dried over Na2SO4, filtered and
woansang44at ed. The white solid product (1.8 g, PBTHP2003/010688

obt ai ned using Biotage flash columm chromatography

silica gel, eluting wwth 10-20% ethyl acetate in

hexane, mp. 180.5-180.6&7HL = 327.1. 1H NMR

(CDCIS) 8 8 48 (t 2H) 8.43. (s, 1-H), 8.36 (d, 1

7.77 83d1|—|),389$t,4|—:) 3. 80

- 23.42 mn(ql) is aﬁaied gﬁﬁaﬁ nddhe reagfien terogeratyre weintaiped af -68°C9488°C for
30 mmute%7 Z]‘@rz 5%4 mg:; 184 @-ﬁmn%mg @rssgf\;ed 4253 ﬁwL 'P’I/“ﬂ: aﬁd %&rané%rred to

The so IS use
above mlmmq)\gly@t -@(gmiﬂhg sglution is stirred 20 minutes at -70°C then warmed to

t
room tempdef 6! R G984, h ol %@Ft% Db AR 6 ML fnfhol
in 4 mL THElane iaddedto the reaction mixture dropwise in the order. Then the reactlon

mixture sl o éwp%rpémmhze&[ @;Q%eﬁ%t@%&@%%@ﬂﬁ%‘tn%}e%vg rlght SPAY
reaction mixtye isravencizal with) NHsClm@eejdmctemwﬂhﬁimd reetald pVetediolid
(4.09)is %_ﬂiggyedgoy fitraibnX ThE o %591 g‘b@ |l? Wa'%%%@ th @a&?atgc? Nﬂg\érh then

' ture 1's heat ours an
brine andglried wver sasliwosbifate T avludenpiscancentraterhentivkite selid emes out

from solufidhf! AR & ﬁgaﬁn@cﬁé@qumnm ghﬁg%ﬁéahg%dna} (f'ﬂr{&él’ §NSum.

ahi c ase is was
1.53 g solichisipbiaieetl. YelMus P6A%f sodi um b| car bonate, brine,
dried over magnesium sulfate and concentrated to a
"HOVMR (DMS@J 400 MHpI B9 13(g, biy), Wals(ls th), BB g4 4phyH), 8.42 (s,

. o405, TRSHIFATI0 ) M e bl

292.06). 179- 180C CHN anal ysis calc. % 68 89; %+t 5. 98 O\
13.85. Found %C. 68.91; %1 5.73; %\ 13.73. 3a)
(4-tert-Butyl-phenyl)-isoquinolin-1-yl-amne A1 L,

ExampleZound bottom flask with a magnetic stirrer is charged
with 100 nL of n-butanol and 9.5 nL (110.2 mol) of

[4,71Biiscquipelnylat-gbi(2-ert-butyl-pyrimidia-Sayltamine

LRI R BELS. 2ol KRG Eq St or s qmino-ptery
butylpyrimidine t.1% gt ¥6 rampl) imé&5 (Lof JhiFgn aispalet tubebid stifras at room
temperatUfe ﬂr@oemingtége qt @J%rtoo[ﬂ?ggl {?g[ung s.%e ot Jhn%%ai}nft) 8' S

evaporated 1n vacuo ah res |ng S rupy te
6.9 mmol] i tmﬁm@@e\m in B single Rattion. THee reggmrt isrhgateldi atd 184D fait 1B8hours
whereupoh'il W&S E5biI&d, quBRhedifdvatdNEnd the volatiles removed in vacuo. The
residue is dissolved into DCM and washed with water followed by brine. The organic phase
is dried over sodium suifate and the volatiles removed.in vacuo. The residue is purified by
silica gel chromatography (25-50% EtOAc in hexanes) to give 1.53 g (55%) pale yellow

solid; m.p. 231.1-232.0°C.

H NMR (300 MHz, CDCils), 6 9.34 (s, 1H); 9.19 (s, 2H); 8.60 (d, 1H, J= 5.7 Hz);
8.09-8.13 (m, 3H), 7.98 (d, 1H, J=8.3 Hz); 7.83-7.91 (m, 2H), 7.77 (d, 1H, J=5.7 Hz);
7.68-7.71 (m, 2H); 7.15 (s, 1H); 1.48 (s, 9H) ppm. API-MS, m/z 406.15 ([M+H]",
calcd. 406.19).

Example 8



solid is dissolved in ethyl acetate and
di chl or onet hane and made slightly basic with sodi um
wbi2oawdaesaat e. The organic layer is dried and PCTI/EP2004/010688
concentrated to afford (4-tert-butyl-phenyl)-
I soqui nolin-1-yl-amne agga whitish solid weighing 20
g (78.9%9. M5 277.2 mtl (100%9. " H NWR (DMSO; S 8.08
(d, 1H), 7.90 (d, 3H), 7.72 (d, 1H), 7.57 (m 4H),
. (4-tert-BulyR2-fli8ro-pREyl hdlir-4-yBpyrimidin-4-yl)-i -
(amme (})A,r Br ono- Psoaﬁ g?oﬁ nbipyl) (X FZnt but yY)psceqnu;nO'-ma?ny e
Ina 1L, round bottom fl ask,

4- (eﬂrmyltz-mnﬂrwph@hﬁmin)a-néz SO 1-Bhidroyd- (@Hcﬂﬁw&uﬁ-&gﬁ- g,

THE and_cool
Py”m'd'”‘gﬁ") 'E%q”diﬁ"ﬁe 3‘1“'6’9 %§d '%Eé%?@'&% "d; MW ez 43490 ﬁ'\/Hb*ﬂw galcd.
458.22). phenyl trimethyl amoni um tribromide (25.12 g, 66.47
mol ) dissolved in 200 nL of THF. The reaction is
allowed to rise to roomtenperature overnight. The

1"'r"é’!ﬁl@t (PORMizx L) 0 8- 53 ddr ldH JiT( -84 H12), 842 foxd@e8abt(® 1H),
8.02 (d, 1ﬂt b Er7' @gHz)Them?(ﬁ{ ingh), '7863‘ (Hwtﬁli)ef?' 4648) A9 ﬁﬂg 01%z§sﬁb¥%ﬂ 2H),

| or'onet hane. “The_sol ut'ion i's wash
6.84 (d, ”2‘6(’.5 |15L270HZ)3§t819r(Ht éH). s’ia%ﬁ (ir?H.bl T4 diat1e3% 68 GH).on,
followed by 1 x 250 nL of water. The organic sol ution

ga) N6t Bag-AMbroRBRARAERARe The solid is mixed with
hexane fiTtered and dried, affording 19.8 g (82.3%

A ?Qi”‘!ﬂ”o?fd“ (Astsghubdirhaow)-3eetamide (4t Mgy ynmpihang Michipremethyl-
4-fluoro-1248-diazehibbiredIb[R\. ZE]@d:thﬁ’e blb@t&@ﬁud‘fbbo Q§§57m H NM%I) in

acetomtnlé l?lg@mi_}ﬂs rg&“xe%-p gar ] B'Z a&‘p@spher)e(fglﬂ@bg&eqctqqp is gocggj ;er;?

volatiles r&Hbve&ﬁ)vaMo h%qé@u@e is diluted with CH;_CIyl (20 mL)land gvrﬁsrr])gd wth H,O

(10 mL), sat; L{%I—&;ﬁ&? gﬁ.l)gt?rme ¥0 mLSgnEj %Eéd g\lljér Na~SO4y rying agent is filtered
and the vdidtids Rbved Qﬂuadwl The ﬂesldule‘ué 6uﬁf%ﬂtb¥b§ﬂfc¥| P&%Bma)og?éBhWS%

n anhydr ous

EtOAcin 'aemsgﬁodm? £amg @fﬂ (4-fept-bptyjr3- ﬂvq*ieapaﬁev') e@ﬁt@n , 293 wiite

crystallineAgtepialOMPr163.510464.7 FCi | sopropyl borate (8.0 nl, 34.7
mml) |s added dropW| se, and the m xture |s stirred

warning_to roo

AR 600 WP, CDRL) § 8214 R 15 SRAROREABPE D 12D, HOS e & (m,

2H), 2.12 W, @H§y1r2m%egH5\fter concentrating to an aqueous
m xture, the reaction is acidified with 1 N HC

queous to a pH of approximately 1, to produce a
8b) 4 &L ' d product is collected by
filtration and dried (6.74 g, 73% . WD 2005/ 028444

N-@CGEHERA4HUSIOBRSY)Htetamide (70-mg, 0.33 mmol) is dissolved in EtOH
(2 mL) with 1N HCI (10 mi, 0.01 mmol) and heated to reflux for 72 hr. The reaction is cooled
to rt and the volatiles removed in vacuo. The remaining aqueous solution is washed 1 x 5
mL Et,0, made basic with sat. NaHCO,, and extracted 3 x 5mL CH,Cl,. Organic extracts
are combined and dried over Na,SO,. Volatiles are removed to yield 30 mg (54%) product

4-tert-Butyl-2-fluoro-phenylamine as a straw colored oil.

"HNMR (300 MHz, CDCI5) 5 7.00 (m, 1H), 6.94 (m, 1H), 6.71 (m, 1H), 3.59 (br s, 2H),
1.26 (s, 9H).



"H NVR (DVMSO-d6); S 11.59 (s, 1H), 8.95 (d, 1H), 8.72
(d, 1H), 8.61 (broad s), 8.01 (t, 1 H, 7.82 (t, 1
wolposi2844(s, 1 H), 7.62 (d, 2H), 7.50 (d, 2H) pCct/EPB004/010688
(s, 9H); M5 321.3 mz (MtH). 3d)
(4-tert-Butyl -phenyl)-f492-chl oropyrimdin-4-yl)-isoq
uinolin-1-yll-amne 2,4-Dichloropyrimdine (1.54 g,
10. 3mmmol ) and (4-boronic acid-isoquinolin-1-yl)-(4
Example 9 ert-butyl -phenyl)-am' ne (3.00 g, 9.37 mol ) are
conbi ned in 45 et hyl ene glycol DME in a large

A IO 4Bt
ooy AR it IR B PP

yl)-isoquinbliret ascesorilassH i BRample 2. BPRNIS; 87z Upbad dBHH]h galcdt 441.23).
solvent is renmoved and water (15 nmL) is added to the

' SR lop e e 2 1 £3%E% P oliEy <137 s

(d, 1H, J =190 Hz), 8B2quetH), BPSQYd, TH,|1-e8.46, 288 HpEEI(D, aHpd = STEEHz),

7.72 0 MR BEE A AeE YRR EPRD Y <08 BET R 220 )

6.83 (d, 1H,er<4 PO H) | 3.26 00 fSHHM BOQ\@H)exane to give a pure
green product (1.81 g, 4.66 nmmol) in 50%vyield: mp.
257.3-258.4C. CHN analysis calc. % 71.04, %1 5. 44,
O 14. 41 0/&:! 9. 12 Found %C. 70.80, % 5.60, %\

). 8 9.58 (s, 1 H),

y (d, 1 H, 8.35 (s,
1H) 790(d 1H) 7.82 (t, 1H), 7.76 (d, 2H), 7.71
A sptutiort oH)' (S%e%u(yﬂ—pym -3-Y)-1yrganebiddprbovidic &8®tert-butyl ester

e Lo 8 g P GG PR G FRAGRpL O

HCl/dioxare- (dBl7onb- q74mﬁ‘io])bs heatgd lml@b‘lumgdr 16551001@ then.cdoledany, triturated

with ether é&b%d")oxan %cgé Eé@ﬂf&éﬁi Hl’e'r v%s&g;fj %vitﬁgg ﬁ:@) gni'\li/lydrous

ether and driadrtogibld R g (38%d) ofitte title canpeahdds & phke ywlloBGGlid; Tie210.1 —
o~ T 0 0 and concentrated to
2126°C. ﬁg‘ﬁ% ’%1‘}6)8( 1lé(ﬁY|J'|§ &?& qgé)I1§f|aken up in EtOCAc and
neutral ized with 3 N Na(]—| The organic phase is
H BBREE0 ddHz, DNIRC-ds M) S8, dhllJedh8@He), StadddtpidiJe At

253 o), G4 REAPGLE'Y Btk JUR S S, 1 eanes Er e ¢ hen 4: 1

hexane/ Et OAc. Pure product is isolated as a yell ow
Ob)  6-terbBull-pyidE-8ylaBnég ; m p. 217-219C. WO 2005/ 028444

Zinc dust (3.13 g, 48 mmol) is added in a single portion to a solution of N'-(6-tert-
butyl-pyridin-3-yl)-hydrazinium hydrochloride (1.2 g, 6.0 mmol) in methanol (30 mL) and 4M
HCl/dioxane (12 mL, 48 mmol) and the solution stirred at rt for two days until the starting
material hydrazine is consumed. Volatiles are removed via rotovap and the residue treated
with 40 mL 28% aqueous ammonia. The product is then extracted into ether (3 x 30 mL),
shaken with brine, dried over Mg,SO4 and filtered. Volatiles are removed to yield 0.802 g
(89%) product as an orange solid; mp 61.5-62.7 °C. API-MS, m/z 151.16 ([M+H]", calcd.
151.11).



- 55 PCT/ EP2004/ 010688 'H NVR (DMSO-d6) 8 9.40 (s, 1

H, 9.31 (s, 1 H, 867 (d, 1 H, 857 (d, 1 H), 8. 24
wO05/0k8444 H), 8.09 (d, 1 H), 8.04 (s, 1 H), 7Pez2/Hpr004/010688

2H), 7.80 (m 2H), 7.73 (m 2H), 7.37 (d, 2H), 1.31

(s, 9H); Ms 404.21 niz (“ng)- 4a)

1-Chl oro-f4, 71 biisogui nal %‘yl A sol ution of

4- br ono- 1- chl or oi soqui nol i ne (see Exanple 2d) (5.0 g,

1), . O nmL THE is cooled to -78C. A
EOME (08 N e £ @ R = oo 1248 TH. / 2.8.281n) 6.94
dd, 1H, J s 8.4 de3d 19 0P8k $€ 28N h 8P g5 opct i on tenperature is
( mai nt ai ned}%z?\t - 73%— m 68C?S Tﬁz reaction mxture is
kept stirring at -78C for 30 mnutes. ZnBr2 (dried
under vacuum at 80C) (6.5 g, 24.9 mmol) is dissolved
Exam 'ei 50 nL THE and is transferred to above m xture
——E—sﬂow{y at -78C. The solution is stirred 40 m nutes at
-78C, then warned to roomtenperature by renoving the
[4,7']Biisaxplinolinydttyi-(6 Hevt-Babdpyridin-3-yd)-amink ol i s added
followed by trifluoronethanesul fonic acid
i soquinolin-7-yl ester-(5.7 g, 20.7 mml) in 50 nL
THE. The reaction mxture is heated to 60C for 30
6-ferhButybpyaivin-3-ylaniienis conpled te #GHibroThE bissqlibolingl & dedchibed

el £SBRVER LD oL PPULER L SBRe i osed W

(MgS™) and concentrated to give a yellow solid. The
"HSIMIRI(308 Mite, I0RXG19 @ 92 (6 IH)r B0 ¢s), 1H)EBBS (Y, W, Ul b8 ek), 8.33

t hex ,a drj . vae 5,68 949
@ 1, SR IPBR AN GhPE T dHD ¥ B 11 01887 86 (m. bHies @
1H, J = 56800)NFBT (NG, d@) (6, ™H,44= 657), 4.4 (s, 8HPL (d, 1 H,
J=5.6 Hz); 8.45-8.43 (m 1 H); 8.40 (s, 1 H); 8.34
(s, 1 H; 8.18 (d, 1 H J=8.1 Hz); 7.97-7.90 (m 5H)
ppm API-M5, nfz 291.14 ([M+H +, cal cd. 291.06).
Exanpl e 5
ExampleZA1{ 4- [ 1- (4-tent - But yl - phenyl ani no) -i soqui nolin-4-yll-p
yri m di n-2-yl am no} - et hanol 4
[4,7']Biis¢quinelinylBliyN(5-isbprropehyFpyridnaylpaopye i ni di n-4-yl)-i soq
uinolin-1-yi]-amne 9 (see Conpound 3d) (20 ny, 0.0515
5-lsppiopeaytepyadingdyiamipk ds teactedivwith {-Billorogld, 7bisoduinslinyy asl
thoadli -hut-anol and heated to 80C in a seal ed tube for
descnbed1|@e %}B g.ﬁTen (10) nL DCMis added and the solution
is washed with NH4Cl (10 nL), water and brine. Organic
a)  2-@Gdfrlueretnygdinhyl)-p@pan-2-ol 10- 60% Et OAc- hexanes gr adi ent
el ution) provides product (21 ng, 999%.

A solution of 5-bromo-2-fluoro-pyridine (5.0 g, 28.4 mmol) in ether (300 mL) is cooled .
to -78 °C and a solution of 2.5M n-BulLi in hexanes (11:9 mL, 29.8 mmol) is added dropwise
with stirring. The reaction is stirred for a further 15 minutes whereupon acetone (10.4 mL,
142 mmol) is added dropwise . Reaction is warmed to rt and quenched with sat. NH,CI (5
mL). The reaction is washed with sat. NH,Cl (50 mL), H,O (50 mL), brine (50 mL) and dried
over MgS0O,. Drying agent is filtered and the volatiles removed in vacuo to yield 4.1 g
(93%) product 2-(6-fluoro-pyridin-3-yl)-propan-2-ol as a clear oil.

'H NMR (300 MHz, CDCly) § 8.32 (d, 1H, J = 2.26), 7.93 (m, 1H), 6.89 (dd, 1H, J =
8.85, 2.83), 1.26 (s, 6H).



1H NVR (300 MHz, CD30D); 6 8.31 (d, J=9.0 Hz, 1 H),

8.21 (d, J=6.0 Hz, 1 H), 7.98 (s, 1 H, 7.62 (t,
wo=2005028434 1 H), 7.53 (t, J=6.0 Hz, 1 H), 7.45rPCWEP2004/010688

J=9.0 Hz, 2H), 7.31 (d, J=9.0 Hz, 2H), 6.77 (d, J=6.0

Hz,1H),364(tJ6OI&1 1H), 3.47 (t, J=6.0 Hz,

1H), 1.24 (s, WO 2005/028444 -56 PCT/ EP2004/ 010688
9H). HRMS ESI niz 414.2277 (M-H+, CGBH270N5 requires
414.2294). HPLC, C $ reverse phase columm, gradient
10-90% MeCN- H20 WV - 250 nM retention time 9.41

ey 2 B §?s ! i ) - (4-qui nazol i n-6-yl -i soqui nolin-1

-yl)-am ne I\IaH (60% (0.62 g, 15.52 nmol) is added to
A olgtidnuefi 2(6-diora-pyridin-3bdieprbpaniial (B3 g153.6 ngmoly addpmea )

monohydllali]e n%%?%h? b n{rhg) gmgof'ﬁeﬁg @O%q'nlt_)q? ?effig(gd %Vtitl'lr rﬁedan?étafkot%r;]) and a
condenseﬁ u(itll-tieh theoosticslaqodund bf watér 5s| oolleetedelted feaetiohls fhe@ co5le3!9and

extracted%l%t hr\gaul-?ésj(g (‘%hen&ﬁj ?\Z&ét 851}34"?% t%?lgr]aé ég% ) product

as a straw eclotedand. mi xture is ext ract ed with DCM . The conbi ned
organi c phase is dried over sodiumsulfate and

HEMRTPOAR E cpt o678 § urfoasehi T Ml o 1. -

834 2.78) 5128(s, |1$1)I5109tteralqu)8(sedH):hr omat ogr aphy (25-50%
EA/H) to give 0.5 g yellow solid. Both solid is
proved by NVR to be desired product. Yield is 62% The
product is characterized by NVR, M5, mp: '"H NWR

11c) MMX_@@LGS (s, 1H), 935 (s, 1H), 9.32
(s, 1H), 8.66 (d, J=8.4771 Hz, 1 H), 8.28 (s, 1 H),

A §o@§m80f1§ ﬂéﬁ“)o @?B%;fg?ngﬁ-pgﬁ_ﬂ.&e Eéi 39, 7388l edoade (aamL)

and conc. rafmnqrmamlrw@[qwudd] (#78 odl, d 37 MdbisHeptedda)a glass bomb at 150 °C for

L L N R e T

combinedNIv&sHes. withgbrir@4(169mil), dried@Cer MsSO.£and fiteredi Vdlaties &g

emove i RS S0APY) i PPl SHP, EEADl ey

Product centaiging frastivn)s dre coathihed aad dolatiles rire tameveidsn saduorte§icid8.6 g

(58%) pro@ﬂ]& earccﬁorré% gﬁ Aﬁ]ﬁllg?rﬁ' Ilfﬁ@;( ﬁ_Hf %ﬂ%ar%%%éd onto

and st
) soI utlon |s flltered the pHis adjusted to 7 with
H AR €300 MHedCBGLED 829 MHA Hadd: £88), F&8 (Hdr1Hot BEr, 4.26), 6.47

(11, s 885, Boss A S1astl £Deh2 3 ko7 ed and



washed with ice-cold water. The solid is air dried and
yields 3.4 g (87% of the desired product. ' H NWR
wO0406/0g4a4 DVBO); 6 9.57 (s, 1 H, 9.43 (s, 1 PET/EB2033/010688
(s, 1 H, 8.29 (d, J=8.0 Hz, 1 H, 7.81 (d, J=8.0 Hz,
1 H, MsESI mz 256 M-H+ C6H31N4 6b)
6- (1- Chl or o-i soqui nol i n- Aﬁzy'l ) - qui nazol i ne A sol ution
of 4-brono-1-chl oro-isoqui noline (see Conpound 2d)
(4.74 g, 19.52 mmol) in 300 nL THE is cooled to -72C.
_’_‘ﬂ"_ll'ie-ﬂésol ution of n-BuLi (2.5 Min hexanes) (9.37 nL, WD
2005/ 28444 FCT/ EP200Q4/ 0#06 8 \-257.23.42 mmol) is added
[4713"58% iBg-1orb(YisePrepy wveR! e?'Hﬂ?re mai nt ai ned at
0C-- -68C fo 30. mn ZnBr2 21. 47
5 ARBIPY BTSSR 9 BY PR FERa (G ToRRT o f ol t o
[4,7‘]buso§bnﬁh$ﬁ1ﬁhé<ﬂé@@nb§ﬂWé)yanﬂile 770C. The solution is stirred
mnutes at -70C, then warnmed to room tenperature.
Pd(PPh3)4 (2.25 g, 1.95 nmmol) and 6-i odoqui nazoline (5
g, 19.52 mol) in 4 nL THE are added to the reaction

12a) 5-T8optdpyEpyHdPMyBEnihe t he order. Then the reaction
m xt ure is heat ed to 60C for 30 mnutes, then kept at

TG S P EhTOREmEPY il ZAPRE {4 bR S mEen Sheaslaef mu) is
added 10ang ¢0%Md/0 ahd the @sultifg eod;;iee.eroaab b!}tre‘d \hgdrai;lstlyJ UndéFfae

nyarogengitaRpieRs Lo e The Fnaen e Mg b aaie el e

volatiles r@ﬁi&ﬁ@d‘tdﬁélﬂd Vg B2y brotiect SR ld sblsHRIEE Bil OWPI-MS 9z 137.14
tion. The solid is collected by filtration, washed

([M+HT", %'Q"rﬂé?ﬂ@}‘ and dried under vacuum 1.53 g solid is
obtained. Yieldis 97.6% 'H NWR (DVMSO, 400 MHz); 5

H ﬁmﬁ(sb@ MHz, @DCI?% 74991((631H iy H)z,zeﬁ #@E@id‘“}H e 8148'|)2 145); 6.47

(d, 1H, memm o7 mbﬁ% 46 Bo3, %@(?ﬁmmmm A1(d. SHog= @6758)
Exanple 7 [4, 7' ]Biisoquinolinyl-i

Example-18l - (2-tert-butyl -pyrimdin-5-yl)-amne NaH (60%in
orl) (0.60 g, 15.2 nmmol ) is added to a solution of

4- (2-Mor&ammt-ayﬁmidm-dnw-yédwndmm HRanbiheld g, 7.6 mol) in
mL of THE in a sealed tube and stirred at room
e ure f

% R s ge Witk 4 Bt R SR rRYein 4 e et -aaguinaling (658

mg, 2.0 nimolR c8ndfrlm4l4DH slotrhenarﬂpm@cbnbm@nﬂ_l) rrg%eebcmﬁ fsiseBled HAE heated
o F %25_' heat Fﬂ’] at 110C for Q

to 120°C for ours. en cool, the reaction mixture |s re uced in volume and mixed with
water, filtered and the solid dried under high vacuum. Yield 541 mg (88%); mp 254.8-

255.8°C.

3C NMR (100 MHz, CDCl;) § 165.31, 161.62, 158.97, 158.42, 144.74, 134.53,
130.79, 125.94, 124.66, 124.59, 118.80, 116.79, 109.86, 66.37, 44.36.



wher eupon it was cool ed, quenched with water and the

vol atiles renoved in vacuo. The residue is dissolved
wonva/a and washed with water followed by brpagEPI/010688

organi ¢ phase is dried over sodiumsulfate and the

vol atil es renoved-in- vagge. The residue is purified

by silica gel chromatography (25-50% Et OAc in

hexanes) to give 1.53 g (55% pale yellow solid; mnp.

Exampled31. 1-232.0C. 'H NMR (300 Mz, CDCI3): 6 9.34 (s, 1H);
=XAMRE G219 (s, 2H): 8.60 (d, 1H, J= 5.7 Hz). 8.09-8.13 (m

ﬁ’o nt4 dinFiEy1)-id 6lify - R 7
4- Methox?hl)—{ti?z %rﬁ h ls‘,l p=}n8n|6|8 73/7) 1| Q%}ﬁnzll 3(7I]rlig i(ﬂ;mld% .

A éeléi%n(cﬁ A~ @Wou@ﬁﬁﬁn-ﬂ?l Wﬁ;nmm%ﬂ%qllﬁtoﬁrﬁ riine @Al Qdnethyl
6.19). anple 8 WO 2005/ 028444 PCT/ EP2004/ 010688
morpholmeg§6 uL, 0. 327 mmol) in 80% THF/DMA is cooled in an ice bath and p-anisoyl

chloride (46/]r 'ﬁ'{ gfﬁz&ﬁ%'?d) @aécljéboﬂr%f)mé‘én)ﬁh)a r[eé’cti@% nﬁf?ﬁJPJ‘gla%Qwéd Yd wh¥n to

-1soqulno
rt, mixed wmh weler, M@C‘BQ whﬁjﬂ&lzp Heey bwn NmSDs aod Giffered. The residue is

purified b%ﬂ&é?u' &F&né{g&%pﬁ? e 1060/4CM' MiCl; 10 20%EI0AG/CHCL, gxeld 14,8 mg

I'sogui no escrib
(10.1%) M8 4415 M3 1, 443:1858-150 ([I\/H—|]+ cal cd. 458.22). H NVR
(300 MHz, CDCI3) 8 8.51 (d, IH J =7.54 Hz), 8.42 (m
, 8.36 (s, 1 H), 8.02(d, 1H J=7.91 H), 7.70
Example 15) 1H, 7.63 (m 1 H, 7.46 (d. 1 H J = 3.01 Hz),
7.21(m2}—24 684(d,1HJ=527Hz)389(m
(4-tert-Butyj-phenydbl4-{4-merphglin-4-yl-nyinazplin-63d)-ise quinglin-tyil-amine
N-(4-tert-Butyl-2-fluoro-phenyl)-acetam de A solution

A ﬁﬁcr&\bvé\/é rbswonwlyé cr%&éwbv)m e@s&éﬁb%cmgéqmnn% -Pd-dort-

and chl or onet fl uor o-
outylpher-amiA RSS9 S} EY0I 560 ae0s (1287 ma, 0.93 mimol, Seq -

bromo-4- rﬁb@hbﬁrﬁ&&ﬁédnh@oﬂﬁ@(@é §}rrd @5&"_1 ml‘?ﬁgi 1 éqmzi 1 'dME H;0 (5 mL). N,

acetonitril ) | uxed under

gas is bUW%@WPé’"? BPX“_!@h Pdﬁéé"d? *Pabr("rY $ e - eP f@ﬁ@' QséAed isi asisled

and the wé?s!@é\é%dTth |é/ ﬁéé!@d toT’f@)"Cefén* Sbiﬁuri l§nd$r |n#iér%@a\\l\é Fm@atﬁgz
washed w th

residue isﬁmt)(ed mth ﬁ'e-i @Il endmapheshwith ,bp@@ rgm’g&ggge dr@ﬁﬁvagNaoSO4,

filtered an@%ﬂ&edtr%té‘d’ |Tth%rr€§*idué‘fkdp6rﬁf@d 59 e Eler%n{a?d&’é/pﬁﬂ/ Usthg/ BRI/
pur i I ca gel chromat ography

[
CHCla. Y(eﬁ%o Eﬂ@d@@%)k&%ﬁe@ﬁt{gﬁwﬂeﬂ d 70 ng of
N-(4-tert-butyl-2-fluoro-phenyl)-acetam de as a white

B NKA @5INIME ABEES$ #63.58P1550%, 351.685MM0709°145.16, 140.5, 136.23,
134.63, 134.17, 129.34, 127.5, 125.69, 124.92, 124.40, 124.07, 123.5, 121.0, 119.71, 17.18,
115.82, 65.72, 49.70, 49.26, 33.33, 30.41.

Example 16
4-tert-Butyl-phenyl)-[4-(2-methylamino-pyrimidin-4-yl)-isoquinolin-1-yl}-amine

A solution of (4-tert-Butyl-phenyl)-[4-(2-chloropyrimidin-4-yl)-isoquinolin-1-yl]-amine
(20 mg, 0.0515 mmol), MeNH,HCI (4.2 mg, 1.2 eq) and EtzN (10 mg) in n-butanol is heated
at 80 °C in a sealed tube for 16 h. The reaction mixture is diluted with CH,Cl, (10 mL) and
the solution is washed with NaHCO; (10 mL), H,O (10 mL) and brine (10 mL). The organic
layer is dried (Mg.SO,) and concentrated to an oil. Chromatography (SiO,, 10 - 60% EtOAc-



"H NWVR (300 MHz, CDCI3) 6 8.02 (t, 1 H J = 8.02 Hz),
7.46 (br s, 1 H, 7.05 - 6.97 (m 2H), 2.12 (s, 3H),

Wb .2265/0084449H) . 8b) 4-tert-Butyl -2-fl uor o- phenyPamiERe004/010688
N-(4-tert-Butyl-2-fluoro-phenyl)-acetam de (70mmg, :
0.33 mol ) is dissolved-gp-EtOH (2 m-) with IN HC
(10 M, 0.01 mml) and heated to reflux for 72 hr. The
reaction is cooled to rt and the volatiles renmoved in

hexanes gﬁ&@mzemm) pRNRie 8 iphEH R ? Pdeyt HAMS ESVAshesh 2158 @HH*,

ﬁé made basic wt I and extracted
requires 384 2488)cpy 2. Or gani c extracts are conbi ned and dri ed
over Na2SO4. Vol atiles are renoved to yield 30 ny

HSt ra co\glor (E‘SDE’.})Ié‘:)5 §QH43P/R¥ S%Bfwh?%glﬂﬁﬂgga%m 8.25
(s, 1H), 7.01K},, Jsgethé:mH)ln@z(tG/zBd Pz, IHE)7.53(h T £ B0 19z, 2220751 (m,
11, 7.04 R 2P 60 59 e, YOSR0Y 93344 RETAER R G1OBEE o0 2o

2H), 1.27 (HoHRr t - But yl - pyri di n-3-yl ) -[4-(2- nor phol i n- 4
yl -pyrimdin-4-yl)-isoquinolin-1-yl]-am ne

' tert-Butyl-pyridin-3-ylamne is coupled to
E’(i"-‘zle—filchl or o- 4- (2-norpholin-4-yl-pyrimdin-4

yl')-isoqui noline as described in Exanple 2: API-NM5,

(4-tert-ButyI-zphéﬁ&l)%(z-fﬂéth?lsulfm@?lfpyrlrﬂldm-ai’y))-lsotruMn(ﬁﬁl@-aMrBe
J =2.64 Hz), 8.51 (d, 1 H J =

CDCI 3) 5 d,
A%ﬂ\g& F% ¢ (?bé{%nﬁ{:% i%i 5!&1 %%m;éyl??%%%b\(@péinm érame'_q 19,
1.5 eq), 4-8hip@>- Hzr)ethylsillféﬁyl(ﬂynmidubd} (181:-mg,. 1@ egzand Fd@EPhE), (0. 1ehi) inJ

DME (10 %L)gggs t d!&lld w?thﬁv% &8s b, EZTE) i5r %&3 %H;)g-% 7Thzf EE}‘S“PQ s Edoted

to rt and tlﬁi—DME%e)s nemoléd irevdacuBu e repjduedis mreate/i With@HEGIzamd M. The

organic eqAEE AT LARBAED. ri2d (bSPR S sancaotiatad foam el SPisasgTERhY
(SiO,, 40% E1@A¢-bexanbliprplvided t(fert-bitgt phebgh{4-(26@hylstifan3 pRbmidin-4-
SR SBB  EESL LR  ,

reflux for 18 hours, then cooled and triturated wth

HWFQB((OZIQQZWCDC B%:M@pupd 6.at1ed 1pN)0gestdi $= fg(bhﬁfﬁd) 8.29

washed with anhydrous et her ‘and dried to yl el
(d, J=9.0HZ 15),(B8%4s, dﬁ),th@Ql(tl,t/I—eG eblzpddnd @k (da Jrap o ryzenH)vv 54 (d, J

oo 0 L BBV g T A A

:253HZ) 808(dd 1 H J =910,

Example 18
[4-(4-Benzyloxy-quinazolin-6-yl)-isoquinolin-1-yl]-(2-tert-butyl-pyrimidin-5-yl)-amine

NaH (18 mg, 0.66 mmol, 4 eq) is added to a solution of 5-amino-2-tert-
butylpyrimidine (37 mg, 0.25 mmol, 1.5 eq) in THF (1 mL) and the resulting suspension is
stirred for 30 min. 4-Benzyloxy-6-(1-chloro-isoquinolin-4-yl)-quinazoline (65 mg, 0.164
mmol, 1 eq) is added to this solution and heated to 80 °C for 4 h. CH,Cl, (5 mL) is added
and the solution is washed with H,O and brine. Chromatography (SiO,, 10 - 60% EtOAc-



2.53 Hz), 7.93 (d, 1 H J = 9.1 Hz), 1.44 (s, 9H) . 9b)

6-tert-Butyl-pyridin-3-ylamne Zinc dust (3.13 g, 48
wonms)02sg4added in a single portion to a sol ut POWEPR004/010688

N -(6-tert- butyl-pyridin-3-yl)-hydrazi nium

hydrochloride (1.2 g, 6-@5Aamol) in nethanol (30 ml-)

and 4M HCI/di oxane (12 nL, 48 mmol) and the solution

stirred at rt for two days until the starting

hexanes Gra#ighI @tidhy PrAdeRProduce p!n@wmﬁwo)(@haﬁwek@m B-igoR PR 1 -y1]-
via rotovap and the resid eﬁLjeM§/§§£ﬁg1 5 g nm. 28%

(2- tert-bu'ahméwema’hwbﬁwe (BHED A8 e H &xtrdéted into
ether (3 x 30 ni), shaken with brine, dried over

Hg%ggﬂoé‘ﬂhé c%dcﬂ %‘3%0 Hg:naeg} g Ry g&' Jo sgilﬁ%‘# H), 8.04

(d, J = 8.08z, 21, 7.8Bl(s,MB1), TR d,5ﬂ~a@+€i NHh{ 766 ¢al 2id), 75175(111111:0),751 (d,

=034t 844§pﬁ°fﬁﬁtf§? oD, a1 3334 85 -

8.29 Hz), 6.94 (dd, 1 H J 8.48, 2.83 Hz), 3.55 (s,
2H), 1.32 (s, 9H) . Exanple 10
[4, 7 ]Bllsqu|noI|nyI 1-yl-(6-tert-butyl-pyridin-3-yl)
pyridin-3-ylamne is coupled to
ui nolinyl as described in

Exanpl e 7 API-I\/IS m z 405.17 ([ M+H] +, cal cd. 405. 20).
NaHH( NBRmM@36JT rivivip|, 1CDE})39 a@ledl t8 2 gadytion|of bend/l 8&obhal,( 820 mg,

7.6 mmol.2 gg) p@%ﬁrﬁ fro, r%;.{'an ﬂfﬁ&l@\%o%%enéaﬁé)st&rgd i %I)' i, Then ¢-

chloro- 6-|9dc8qﬁﬁazzdllné’ (83 g, M8 rAirdpl, 12q] 5 qdiled ta thik sdlutiorbargbthielzgaction
mixture is&%ﬁ@@?%fo] 4 i1 cHler, Ysd Ly isadel Bhu the 8dufich is Wdbhed with

H,O and brthe/ ChRinmatography [ $iGy,| 101--60% (:‘fDA\csbpxame ryadigtreiution) groyides

a-beneyiay FroAE oo SR T 3 opf K HER L8288 ccr bt 1 1

exanmple 7. 11 a) 2- (6-Fl uoro-pyridin-3-yl)-propan-2-ol
A solution of 5-bronp-2-fluoro-pyridine (5.0 g, 28.4
mol) in ether (300 nL) is cooled. to -78 C and a
solution of 2.5M n-BuLi in hexanes (11'.9 nL, 29.8
nmol ) is added dropw se

18b)  4-Benzyloxy-6-(1-chloro-isoquinolin-4-yl)-quinazoline

A solution of 4-bromo-1-chloro-isoquinoline (802 mg, 3.31 mmol) in THF (20 mL) is
cooled to -72°C. A solution of n-BuLi (2.5 M in hexanes) (1.6 mL, 3.97 mmol ) is added
dropwise and the reaction temperature maintained at -70°C for 30 min. ZnBr, (900 mg, 4.2
mmol) is dissolved in THF (6 mL) and is transferred to above mixture slowly at -70 °C. The
solution is stirred 40 min at -70 °C, then warmed to room temperature. Pd(PPhs), (400 mg,
0.36 mmol) in THF (6 mL) and 4-benzyloxy-6-iodo-quinazoline (1.2 g, 3.31 mmol) in THF (4
mL) are added to the reaction mixture dropwise. The solution is heated to 60 °C for 30 min,
then kept at rt overnight. The reaction mixture is diluted with ethyl acetate , washed with sat.
NH,CI, then brine, and dried over sodium sulfate. The solution is concentrated until white
solid precipitates from solution. The solid is collected by filtration, washed with ether and
dried under vacuum. 600 mg of 4-benzyloxy-6-(1-chloro-isoquinolin-4-yl)-quinazoline is
obtained. Yield was 46%. MS/ESI+, M+1 = 397.96



with stirring. The reaction is stirred for a further
15 m nutes whereupon acetone (10.4 ni, 142 mmol) is
weadoesch2sisopwi se . Reaction is warnmed to it andpquaredvadiocss
with sat. NHACI (5 nlL). The reaction is washed with
sat. NH4C (50 nmL), H20-660 ni), brine (50 nlL) and
dried over M2SO4. Drying agent is filtered and the
vol atiles renoved in vacuo to yield 4.1 g (93%
. . Exampleggoduct 2-(6 fluoro-pyridin-3-yl)-propan-2-ol as a
clear oil. "H NWMR (300 MHz, CDCI3) S 8.32 (d, 1 H J =
(4-Methy%:u§gPlxlsgheg&’)([w‘ﬂg-r%@@gpggglg w zPyrgi'"fglle, soqumolln5-’|-y -gr%?de
2- Fl uor o- 5-i sopropenyl - pyri di ne PCT/ EP2004/ 010688 A
Natd (Ut ingn0.d mrdel( 4 efy) isarddeg wrsollition f g4n)etiylapfanylZhenyliahirk

17 5, e £ TR A Vi LA Bt B s or 30

Then 1-clisr@rt-G-@biphbliag-yapyraain-LypideqsiaolinenBs Img foet ﬁh&mre&d)ﬁ@l

added anf J51 Brefling AT pe il (K R G (B3 8 00 an he

solution iMahsHedl vaith l&g@am@bﬁm@ﬁ@n&ogﬁa@hy (S0,,010-980% EpOLctekanes

gradient %@lonﬁhrw gd P t&éjorr?pflupg (?HnNRQé‘g 9 Mgé%sl W A?’Q 178 21
8.34, 2.78), 528(s 1H) 509(s 1H) 2.08 (s,

"HAMR (380 MHD COERY BEBE@YY =RLIG M MH); 8'29%’& nm)Aeégl(ywrgns 13
of 2-fl uor o- 5- I soprop enyl-pyrldlne 1)

(s, 1H), 8i0A (di H% 8XHZ, IGNT.P8 (aaridt) co9e (d. a/mT&ﬁlHﬂmh&cW@ﬁ((tdé (810782

2H), 765% ‘1148%#@ r c?? E}ﬁﬁt?{% ﬁgﬂ}ﬁ%g}o egi 'and 83{ f%éﬁ) é\/\ﬁ’t‘{l_40

Hz 4H), 3@5210 /(382 HO0HHL2.50 K t3Hict s are conbi ned, vvashed Wit h
brine (100 nL), dried over My2S»4, and filtered.
Vol atiles are renpoved and the residue is purified by
silica gel chromatography (50% Et QAc i n Hexanes).
Product containing fractions are conbi ned and

19a) 4-(fobrapioryEazin-a-yhemompbalinen vacuo to yield 3.6 g (58%
product as a colorless oil. API-M5, niz 135. 14

Pér% MﬂF& 36'9 r‘ﬁ?ﬂoﬁ’% 5 é&)ﬁs Qéaed to"i tho?&%y (?@g 3)7 mmol, 1
eq) at rt apd @@;tedéo 3,50 Q{pr 2ﬁ_ rHThlgs sslugomg nesi in ga«;q.pm gnqS-Dhe r@suqlge is

dissolved GrbCHEC gd'@ LR P érganiddhre WHRH2AAhA%8A Hfine and dried.
P2004/ 010688
Morpholine is added to this solution dropwise at 0 °C and warmed to rtin 5 h. The solution

is washed with H,O and brine. Chromatography (SiO., 10 - 60% EtOAc-hexanes gradient
elution) provides product 4-(6-bromo-pyrazin-2-yl)-morpholine (0.5 g, 31 %). MS/ESI, M+1 =
246.01,

"H NMR (400 MHz, CDCL,) 8 7.99 (s, 1H), 7.95 (s, 1H), 3.82 (t, J = 4.0 Hz, 4H), 3.58
(t, J = 4.0 Hz, 4H).

19b)  1-Chloro-4-(6-morpholin-4-yl-pyrazin-2-yl)-isoquinoline




-62 Exanmple 12

[4, 7" ]Biisoquinolinyl-21-yl-(5-isopropyl-pyridin-2-yl)-
warmes@2seh sopr opyl - pyri di n- 2-yl am ne i s react eBCWEPR004/010688

reacted with 1-chloro- [4, 7' ]biisoquinolinyl as

described in exanple 7. }2a)

5-1sopropyl -pyridin-2-ylam ne To sol ution of

5-i sopropenyl -pyridin-2-ylanine (1.2 g, 8.9 mmol) in

A r@é@gﬁﬂﬁnﬁ%rﬁ&1-Ehlbﬁa-is§<§l51§§\in&90@fﬂwg,l 0%s %gfné&) HPHE 0 mL) is

suspensi on I'rred vigorou under ‘a
cooled toh2fCo gfepolutianoes pHRulé (2.5 Mimexaoes) 8.8AmL, Briemobde added i s
: ¥
dropwise B tcabSr b afaig sl A0 e s IdHabnfE, Zoar. wos
mg, 1.91 ginhol) iaRjssoive] imTHF (BmL)1and {f taAsferreddalkbave mBturéGjowlyl bt -70

°C. The %oﬁg %irM?Q:O @R%é%b£%4 e?\zbéérgifd]t? E}oni tﬁ?&j&g}%bglﬁ%ving
the cooling. teth.( Be(PEhs)2 490 Mg, 451G4mmsl) ia Byl TRIFSINd(4(6-tromo-pyraza-2-yl)-
(d, = L Co
Mg b L e o R
then the sahdioA ibbeated to @h4r fgedO wiin land then kept at rt overnight. The reaction

. s 0- - D=4 < PGy A A0 @ V] ) i nol
mixture nsﬂ%@wfﬁg&lg\ éfﬂ%,%cgg%o’%%'}%fj%%n%_ .yr{‘ll\\-li_f?bq‘h%lgmﬁ)ang ﬁf@ga V&Y
sodium sifabexahlee gdlationliy confdestratediuntibwisiteasalid came dué fromdsolution. The

- fLor . [ ' j
sold is oohEQfed o o hteReq WA el e gl uh ATk, 'sbh ot
Chloro-4-{Gxmogpbidlin-4en-pwazinrdg)-ishiyginolneda wirtaingde | Yield b s 5§ %. SRISYE S+,
M+1 = 32 254.8 255.8C. 13C NWR (100 MHz, CDCI 3) 6165. 31,
61. 62, 158.97, 158.42, 144.74, 134.53, 130.79,
125.94, 124.66, 124.59, 118.80, 116.79, 109.86, 66.37,

Example20 36. WO 2005/ 028444 PCT/ EP2004/ 010688 -63 Exanpl e 14
4- Met hoxy- N-[ 4- (2- nor phol i n-4-yl -pyrimdin-4-yl)-isoqu

-tert-BUIRbh&hyh-pLdHSRA 1] Y
(-tort-BYIREAGRI MO R S oSl g3 idin. v fsoquinolin-fiy].
amine jne and 4-nethyl norpholine (36 L, 0.327 nmol) in 80%
THE/DVA is cooled in an ice bath and p-ani soyl
chloride (46 L, 0.326 mmmol) is added dropw se. The
reaction mxture is allowed to warmto

(4-tert-Butyl-phenyl)-[8-chloro-4-(2-chloro-pyrimidin-4-yl)-isoquinolin-1-yi]-amine (15
mg, 0.03 mmol) is mixed with morpholine (10 mL) and heated at 80 °C for one hour. Solution _
is conc in vacuo, and purified on a silica column. Yield: 10 mg, 60% yield. MS: 473.

'H NMR (400 MHz, CDCL,) & 8.42, 8.40 (d, 2H), 8.36 (d, 2H), 8.26 (s,1H), 7.65-7.41
(m, 5H), 3.88-3.78 (m, 8H), 1.34 (s, 9H).

20a) 1,8-Dichloro-isoquinoline

To a solution of 8-chloro-isoquinoline (J. Org. Chem. 1977, 42(19), 3208-9.) (11 g,
54 mmol) in CH,Cl, (200 mL) is added MCPBA (25 g, 112 mmol) in several portions. After
stirring for 3 hours, ether (400 mL) is added, followed by addition of hexanes (1 L). Solution
stirred overnight and conc in vacuo, ether (200 mL) and hexanes (400 mL) is added, stirred



rt, mxed wwth water, extracted with CH2Cl 2, dried
over Na2SO4 and filtered. The residue is purified by
woOl2easv2gdan omat ogr aphy using 100% CH2CI 2 to PCT/EP2004/010688
20%t OAc/ CH2Cl 2. Yield 14.6 nmg (10.1% MS 442.15 M1,
440.16 M 1. Exanple 15
(4-tert-Butyl-phenyl)-[4- Q&f mor phol i n- 4-yl - qui nazol i n-
6-yl)-isoquinolin-1- yI] am ne A m crowave reaction
vial is charged with (4-boronoic
- overnighlydi PGW&@C}UPWHF AR d'ie%a')d '(“!!(ijé’Y'ih ZOOQJPW Gk éng tolueng (180 mL).
The soluﬁ@f?i@. h%af&i terfﬁ& 6T h, ri'eu?r@ﬁﬁed \M@Q@HC@)@SE%&i@ed @re%%lution with

- brono- 4- nor phol i n- 4-y] - qui nazol
CH,Cl. @g@ersc \@yer 'bewl@ﬁfmth sqdig slfeleang ognewmugswﬁﬁﬁ g (2%) of
1.6-DichBRSihauiAsIpR! g8, 198 ough this i xture. Pdcl2(PPh)2
(4 mol, 0.22eq) is added and the via
sealed ThIS |s heated to 120C for 30 mn under
m crowave heating. The residue is mxed with CH2Cl 2
and washed with brine. The organics are dried over

20b)  (ANRAKUyI-pHehl)-e8-eloRNCoAARHANLYIRERfhe The residue is
) purlfl ed by flash chronat ography usi ng Et CAc/ CHzC 2.

26 49 490.4 M1, 13C NVR (75
NG ORA0H B0 capinolis o, SoThmoR 6 Duabel 38 MLIMECHAN
solution lﬂ@ibXEne JIBMLP3nd 44@3‘ﬂ-b@tglrpﬁb%9laﬁne (252& A3%mdB s h"_éatédzé ﬁﬁ"c for
0, 119.71, 17.

124,92, 124.40
20 min, cgig iniougarsa NaGCsl S0l ded s xransed wit %|%gqm
layer is tHert @Trk-”BUéQUo- ptbﬁfiéh! loh-d gHidaZcoltRim Wida13g, 0% 6F @LBreBuni)

ui nol sol uti on of
phenyl)- (?4??'[% fSOBH'W'P“ b&hﬁmirye T\ES%Z Ochl or opyri mi din-4-yl)-isoq
ui nolin-1-yl]-am ne (20 ng, 0.0515 mmol), MeNH2HC
(4.2 ng, 1.2 eq) and Et3N (10 ng) in n-butanol is
heated at 80 Cin a sealed tube for 16 h. The
xture 10 m-) and

200) (4 EBR PPl ngibeEU - B R BT 120 ( 10

m-) and brine (10 mL). The organic | ayer is dried
T¢ bh Zeholahsbiution of (M-featmdylipheayl)-(8-thlorohs@juiicdligr1anamine

(360, 7 gl THE OB S NGRS (Rl dtimhreiiiie povend migions.
The ice b@th |§’dherH|§M§'vE$bndﬂ;dutﬁﬂl4wé’rlr5& rf, Mdfteit-15 nﬁrec»wH(E(ss solutlon was
added. ExffAc@hiith oo e (ol Vibuo, SRHES 988% of @-rpmgy ooy

isoquinolifelt - yl}(&t&@t—@tﬁl@heﬂylﬁamm@ BB:388 J = Hz 1 H, 7.53 .
(d,”J = 9.0 Hz, 2H), 7.51 (m

20d) (4-Boronic acid-8-chloro-isoquinolin-1-yh)-(4-tefEbutyl-phenyl)-amine

A solution of (4-bromo-8-chloro-isoquinolin-1-yl)-(4-tert-butyl-phenyl)-amine (1.6 g,
2.88 mmol) in THF (20 mL) is cooled to -78 °C, and n-BuLi (1.6M in hexanes, 3.9 mL}is
added dropwise. The solution is kept at -78 °C for 1 h, then the cooling bath is removed and
the reaction mixture is slowly warm to rt. After stirring at rt for 30 min, water (1 mL) is then
added and solution conc in vacuo. HCI (50 mL, 1M) is added to the crude oil and stirred for
4 h. The solution then decanted, ether is added to form a precipitate. The precipitate is then
filtered and air dried, yield 611 mg, 60% of (4-boronic acid-8-chloro-isoquinolin-1-yl)-(4-tert-
butyl-phenyl)-amine. MS: 354



Hz, 2H), 6.75 (d, J = 3.0 Hz, 1

1 H, 7.34 (d, J =9.0
2.99 (d, J = 3.0 Hz, 2H), 1.27

H, 5.16 (bro, 1 Ij)

wO20052B444 Exanpl e 17 PCT/EP2004/010688
(4-tert-Butyl-phenyl)-[4-(2-methyl sul fanyl -pyrimdin-4
-yl)-isoquinolin-1-yl]-af9e A solution of 3c
(4- boronoi c aci d-isoquinolin-1-y
l)-(4-tert-butyl phenyl)-amne (1.1 g, 1.5 eq),
4-chl oro-2- et hyl sul fanyl -pyri m dine (161 ng, 1.0 eq)
and Pd(PPh3)4 (0.1 eq) in DI\/E (10 m-) was treated

vacuo. The residue is treat ed w th CH2CI2 and H20 The
A selytion of (dsborenie gcidBechtarodisaqemolint 1yie(4¢{as-BO4)-phdre)1)-amine

(100 mg, A2AGRABHS anqséh%rg%y@ﬂniéﬁne%ﬁ AR, PEE RN, PACO PP S DME (2

mL) and NatCQar(@ mbutlid sqitieny in)a geblecﬂmtrewaﬁlmate‘daatﬂo “myfor dhelhdurs

extracted wﬂ?‘nldH ICZZSW Cﬂﬁ’k’é@ gélayé nica %glls%ﬁ’? 8%?(%3_‘{1@19 ?@/ m?j (l\ééocr'zz

1I\/Hz CDCI3) 6 8.34 (d, J = 6.0 Hz, 8.38 (d, J =
HINMRHZ00 MH—R) Clmlge 9(65 (sJ1H), ﬁ) .6Y (I;lzéq)l (8539 (3182% 8(=, (sle)

69 He,
766760?&35)&43{{&?9’5) —aon 2H) 7.49 (d. J-30Hz 1
, 7.38 (d, J =6.0H, 1H, 2.73 (bro, 3H), 1.32

xamgleg 9H). Exanple 18
[ 4- (4- Benzyl oxy- qui nazol i n-6-yl)-isoquinolin-1-yl]-(2-

(a-tertui iRy s R0 ot i ip oty

amine butyl pyrimdine (37 ng, 0.25 mmol, 1.5 eq) in THE (1
m-) and the resulting suspension is stirred for 30

A GhdBsse oo (-Herh PYM P A or-. 4 Pp-glspmsul  ne
[1,3,2]dioxa®brotam- 2@1)1ﬁn;umum41 -yl]Jarmqe 2 &d&ﬂ%@@by‘rlmldlhe $1150hy, to m

o, A% B ey TSN D) ok 51

overnight. Ohatarsg a@i@hbym{ Sll)(ﬁ}}e ahf extr8884d it 0N l?é)&’ééﬁﬁg ®dfis
filtered thrg?%r{ Eglﬁgg éélgog?%6 %ﬁe Soqgtlot}lelé %Qr?c%nﬁaf%% tg % oei %e oil lS dissolved in

morpholnn@ 41 (nL) bedh byhted wt OfOazohigint: G hyln)lxtUErDﬂ onRedrit@ditek d purified

o T

based by gat., N&HHIO; 8nd extfactedlwith EtBASKS dfidrd Brown&ofid t‘@m
wstr=gsdeQd (0 I = 8.0 He, 20 7.98 (s, 1H), 8
H),766(m2H) 757(m1H) 751(d J
= 4.0 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H), 7.35 (m 1
"HHYMRE5GEMKis, DIABID) 5 1. 3(s( SHH), SHD. (ml @), 3.77 (m, 4H), 7.02 (d, 1H, J

= 5.14 Hz). 7%%?53’51?’9’- 844995 186 0AZRY 992 (g, 2H, J = 8.80 Hz), 8.30 (m, 2H),

8.47 (d,1H, J = 5.14Hz), 8.7 2(dd, 1H, J = 5.87, 9.17Hz), 9.51 (s, 1H).

21a) 1-Chloro-6-fluoro-isoquinoline




NaH ( 152 ng, 5.7 mmol, 1.5 eq) is added to a solution
of benzyl al cohol (820 ng, 7.6 mmol, 2 eq) in DMF (10
wol2egs/asust he resul ting suspension is stirred fecT822004/010688
m n. Then 4- chloro-6-iodo-qui nazoline-(1.1 g, 3.8
mmol, 1 eq) is added to 4#0s solution'and the reaction
m xture is heated to 100 C for 4 h. CH2ClI2 (50 m-) is
added and the solution is washed with H2O and bri ne.
A Ghlutom oD@ flagrny?H-Soqd@inoliB1-oné V6 HIGBUR/0GM 4 NG g2/aeRErs) (1.3

0. 7.97 mptiARIBORL ¥ 6720 anSh G ALA ) GRS a8 AR iBSane (2 mL)

is heatedZat BE1 gVarnights- '(Ht-} relabtmmmxmq is dilokadwith & N)qumsn;@mbh 3Ad

extracted@/ g]oé c? ;’l' h%for Fa%r |%1c%g11c$ngr%t 'dztgaaifgpf [UI' B%@ég %éidngm g,
78%). Mslqu]Bn@n of n-BuLi (2.5 Min hexanes) (1.6 nL, 3.97
is added dropwi se and the reaction tenperature

900 , 4.2
Fﬂﬁm%@bgwgtc&@gg;%é I?%@rﬁﬁ g’ﬁ'&(l S t?gnsferred
) to above m xture slowy at -7OC The solution is
21b) (zﬁtérmL@tdl-m{énm)me-ﬂuomifébq@indnhelﬂymammd to room
tenperature. Pd(PPh3)4 (400 ny, 0.36 mml) in THE (6
- 4- benzyl oxy-6-1 0 ui oI|ne 1. 3.31
A Bt P Shproy UD€ MBS -t ur e
aniline(1. ﬂEJQ@\MWolThﬁwBl@HlumLLén&fﬁﬂm/didiaﬁ@(Cn'fL? s hftdd &b-80°C

eactjon mxture Is

ovemni htt be- kept at r ni
oty TR PRI i7oRGIRYP AR reSIRN 1 AL RSN S HaCO, and
extracted WiBIEtDRIcN G he @ngarﬁh" lb?& i9WR&d, Sc@ﬁbém?a‘ﬁéd Ad ﬁsrgl" €88y silica gel

solutlo ted until
column(HERertd 15 10sk BISADGRTRISS It SiEt0 Yeloay SO (600 Sioe 5674k Meti 53953
filtration, washed with ether and dried under vacuum

‘l-@GWRTmoofMHz DMSOd?8129 (s, 9H), 7.13 (d, 1H, J = 6 Hz), 734|(d 2H, J =
4- benzyl oxy- 6- (1-chl oro- |squ|noI|n 4-'y| ) - qui nazoli'ne

8.67 Hz), 7 $0 (Bht!hh).nel0 (dd, dHdY wes64 698 HEEY . EB(d; 2HWE 8:63912), T606/@, 1H,
J =565 #zjoéﬁé@ﬁ%% PSUeEE2ap4) QLQ6R8 Hp6 Exanpl e 19

Ifanyl-tjlohenyl) [4(6 m)rpholln4y| pyra2|n2yl)-|soq
4 OrQsPadinelin:1vH butyl-pleny e 4 eq) is
added a sol ution of 4 rret hyI sul fanyl - phenyl amne (17

A smut.d?' &2(14116)%3utyl’lpr?er@g)(elﬂno%Hgoc{%-.dTh)1 ggmmteh(? 17,0, 7.37

t t t
mmol) and BEHegN B2 $80ar HROTON Iﬁykéogrm@.snugd 1 9°Gi fondaminl Tie
THF is evBpdra@dEihd the Qolmhtssélv&ﬂ% ¢ISI2CI2 a@p %O&)hﬁ% Eﬁ@%t LI'ﬂ@

m xture is heated to 80
organic layg[de waghrfl ywateg &4 x,69 s) |a§d \bﬂﬁﬁé‘iﬂ W), lelripgd @:tamazaeu aed

concentrafdd t8 HFbRIS A Yrdwal S (2957, 969 ﬁ\%%&g? nes gradient
el uti on) pml ded th'e (tlt g cg?Tpoun g?a ng, 999% .
o M E M1l = 17,
HNMR (300MHz DMSO)S 1.29 (s, 9H), 7.36 (d, 2H, J = 8.67 Hz), 7.65 (dd, 4H, J =

7.35, 8.85 Hz), 8.17 (s, 1H), 8.70 (dd, 1H, J = 5.27, 9.42 Hz), 9.38 (s, 1H).

21c)

21d)  (4-tert-Butyl-phenyi)-[6-fluoro-4-(4,4,5,5-tetramethyl-[1,3.2]dioxaborolan-2-vi)-
isoquinolin-1-yl]-amine

A degassed solution of (4ebromo¥6-ﬂuoro-isoquinolin-1-yl)-(4-ter1-butyl-phenyl)-amine
(500 mg, 1.34 mmol), bis(pinocolato)diboron (748 mg, 2.93 mmol), KOAc (391 mg, 4.019
mmol) and Pd (pddf) Cl,,in DMF (10 mL) is heated at 80°C overnight. Water is added to the



, HNMR (400 MHz, CDCI3) 8.35 (d, J =12.0 Hz, 1 H),

8.29 (s, 1 H, 820 (s, 1 H, 813 (s, 1 H, 8.00 (d,

WO 200582814z, 1 H), 7. 98 (s, 1 H), 7.90 (dr J =pBTAPREDH010688
1H, 7.69 (t, J =80H 2H, 7.65 (d, J = 8.0 Hz,

2H) , 7.61(t,J:80H27]1H) 7.34 (d, J = 8.0 Hz,

2H), 3.86 (t, J = 4.0 Hz 4H), 3.65 (t, J = 8.0 Hz ,

4H), 2.50 (s, 3H). 19a)

z
mixture afid (a?trgrg&g&é 8%6%? TH d%xhé I%%QRE @hgﬂegﬁﬁrgﬁgﬁ 3 S?‘%% Pg| epa?j‘iarzfi rotary
evaporateyl dcsfvw?tqmblrownlsoll@qM+hlt =421.3ndha saliccyas bseIBO nextf sep Bdthout
i.s solution is dried in vacuum and the residue is

furtherpd?fca;ﬂ?) ™ed in cH2Q 2 (50 nmL). The organics are washed

vvith H2O, brine and dried. Mrpholine is added to this
Example@ uti on dropwise at 0 C and warned to rt in 5 h. The

solution is washed with H20 and bri ne. Chromat ogr aphy
(tort B%f%?*’&“i"g SR B DR PRI 2 P og el Pl amine:

&D@ , 31 9% . MS/ESI, M+l = 246.01, 1H NWR (400 MHz,
Prepared spausnge grgﬁl@gpusio ﬁ)(amplegg (s, I H, 3.82 (t, J =

4.0 Hz, 4H), 3.58 (t, J = 4.0 Hz, 4H). 19b)

[ | iy | %0

MS: 4224*%%05%‘3‘%%@@?5@2@0% l%% 5 GgBA sol utjlq?n <‘S ),
8.72 (d, 14hb7.84705 (r,c3H)o1.84i(s @4D)i nol i ne (400 ng, 1.65 mmol) in

THE (20 nL) is cooled to -72C. A solution of n-BuLi
.5 Min hexanes) (0.80 nL, 2 mmol) is added
ropw se and the reaction tenperature maintained at

-70 G -68C for 30mn. ZnBr2 (408 ng, 1.91 mmol) is
(4-tert-Butybpbémd[6-chlTrE4-(Z-mmrpholind-ylpyrinidiri-dyl)ddoquinaliovieyl]-
m xture slowly at -70 C. The solution is stirred 40
mn at-70 C, then warned to roomtenperature by
removing the cooling bath. Pd(PPh3)4 (190 ng, O0.164
Prepared @ Jedusnenanaipgeus telExarpgletdlono- pyr azi n- 2-yl ) -

nmor pholine (400 ng, 1.65 mml) in THE (4 nl - ) are

vis: 473 FEFR {0/ CTRaR) oo ST HIE B 0000 Rz PR Bl 70

7.51 (m, 3H), B\39r(dj 2 6.86He, arBaction mixture is dilut ed with
ethyl acetate, washed with sat. NH4Cl, then brine, and
dried over sodiumsulfate. The solution is
concentrated until white solid came out from sol ution.
The solid is collected by filtration, washed with

Example@dher and dri ed under vacuum 300 rTg of 1-

Chl or 0- 4- (6- nor phol i n-4-yl - pyrazi n-2-yl)-isoqui noline

C)la%uﬂp{:ﬁ'lbﬁgéjﬁ Yb JOde%B a @%MﬁéngWere cooled to 0 °C, starting

Example(

amine:

amine (3.3 mmol) was added slowly. The ice bath was then removed and solution warmed
to rt and stirred overnight. The solution was then conc in vacuo, the solid was mixed with (4-
boronic acid-isoquinolin-1-yl)-(4-tert-butyl-phenyl)-amine (3.3 mmol), PdCl,(PPhs), (144 mg),
DME (6 mL) and Na,COs (1M solution, 5.4 mL) and heated at 80 °C for two hours. The
organic layer separated, conc in vacuo and purified on a reverse phase HPLC system.
Isolated yield 5%.

(4-tert-Butyl-phenyl)-[4-(4-chloro-6-morpholin-4-yl-[1,3,5]triazin-2-yl)-isoquinolin-1-yl]-

amine



M+l = 327 Exanple 20

(4-tert-Butyl -phenyl)-[8-chl oro-4-(2-norpholin-4-yl-py
wWoi200502844- y1 ) - i soqui nol i n-1-yi]- am ne (4-ter PET/EP2004/010688

But yl - phenyl )-[8-chl oro-4-(2-chloro-pyrimd

in-4-yl)-isoq uinolin- 1lyoyl]-a mine (15 ng, 0.03

mol) is mxed with rmrp%oline (10 mM-) and heated at

80 C for one hour. Solution is conc in vacuo, and

vis: 475, BYAEE oY L 0 4910 I8! & AR (oS A 6L
1H), 7.41-8.388r(, dH), 2432 (3 286, 7 89 (dpH), B.663 734, 8H)) 1.284s, 9H).
3.88-3.78 (m 8H), 1.34 (s, 9H). 20a)

(vtert by RO TSRS ORod R S st 2
isoquinold01)8aminell g, 54 mol) in CH2CI2 (200 m -) is added
- MCPBA (25 g, 112 mmol) in several portions. After

Nag fQr h ) dded
ms:503 " MRS (D8 G CREEL 50810 1ERaf 82 (o 11D) 8 2Rl iR e1-7.76 (m,
1H), 7.49-5514‘(1;1r(medHtp,v7ezsn(4@(gj gm,an;is @oaagiﬁm.csteqm egm%%g&/(gﬂégﬁh
- n e e - I S added, Sstlirre
2-27'2-62%W'%P§%4f8é%8§ﬁ)68 overnight. The ppt is filtered,
air dried and mxed with 20 g of PCI5 and tol uene (150
4-{4-[1-(4-ért-Butylsherylarhino)-is siyulivestiredhyl]c6-c Rliok 11,8 Fltridzin-2-y1}-
. .gﬁ%gll ed Wlt“rNa . Extr_acted_the solution W th
piperazin rgoxgljeagid e yé)‘?@grt hen dried with sodiumsul fate
and conc in vacuo, yield 8 g (72% of .
MS: 546 ‘Hl,r\&;ﬂ@i(twﬂ piHz; CBORY 5-9@8 (g,em)?@;sﬂ@,& R)Q.l?)wir(d, 1r1), 7,7)9-7.74 (m,
-tert - - - (8- ofo-1saquinolin-1-yi)-amn
140, 7.61-5 58 @l i/o30 6 201590 EhGh 6. TS50 ol D o8 428 b 4. 3.55

(b, 4H), 1.253 |8 () 12HY.anol ’(8 m.), HCl (4N solution in dioxane,
6 nL) and 4-tert-butyl-phenylamne (6 g, 40 mol) is

RPN 1N R RN RN N O A

yll-amineorganic | ayer is then conc in vacuo, purified on a
silica colum. Yield 3.6 g, 30% of (4-ten -Butyl-

MS: 491 ‘%@9”% dod BHEMEBERTS BRFULMAY Bub ¢ 2T 08%, M 735% 75 (m,
1H), 7.60 (o -1BN 0408 Bo,0tM) 02 67 (ts Aty Ned (Nokyy! ) - (4-tert-Dbutyl - phen
yl)-am ne To an ice-cool ed sol ution of
E I 54-tert-buty| - phenyl ) -(8-chloro-isoquinolin-1-yl)-ann
Xample & (3.6 g, 7 mml) in THE (20 nL) is added Me3PhNBr3
(2.88 g, 7.6 Mol ) via several portions.
(4-tert-Butyl-phenyl)-[4-(6-morpholin-4-yl-pyrazin-2-yl)-isoquinolin-1-yl}-amine

Following the general procedure of Suzuki coupling reaction (Example 1).
M+H*=440.2. .

"H NMR (300 MHz, DMSO-d,) § 9.37 (s, 1H), 8.61 (d, J = 8.29 Hz, 1H), 8.34 (s, 1H),

8.28 (d, J=7.91 Hz, 1H), 8.16 (d, J = 8.67 Hz, 2H), 7.75 (m, 3H), 7.67 (t, J = 7.91 Hz, 1H),
7.37 (d, J = 8.67 Hz, 2H), 3.75.(m, 4H), 3.60 (m, 4H), 1.31 (s, 9H). '

25a) 4-(6-Chloro-pyrazin-2-yl)-morpholine

A solution of 2,6-dichloro-pyrazin (2 g, 13.4 mmol) and morpholine (4.7 g, 56.7 mmol)
in CHsCN (50 mL) was stirred overnight. The white solid was filtered off and the solution



The ice bath is then renoved and solution warmto rt,
after 15 mn, NaHCO3 solution was added. Extracted
woi2005/0B84M\c, then conc in vacuo, yield 2.6 g 89¢aT@P2004/010688
* (4-brono- 8-chl oro-
i soqui nolin-1-yl)-(4-tert3butyl - phenyl ) -am ne. Ms: 388
20d) (4-Boronic
aci d-8-chloro-isoquinolin-1-yl)-(4-teif
was concehtiatgt upbengtlicahpressube.s Thetasiiueovas further purified by a short silica

(,4- broyo- 8- chl or o-.i soqui nol L0, Layl - (4=t ert-butyl - phen
gel columrytp)a%rgm"ﬁggwgaé agWh'k‘Zscgé <ﬁ§D?§%il|!1\XtH-|E§?%agm_) i s cool ed

to -78 C, and n-BuLi (1.6Min hexanes, 3.9 nL) is

"H BAtRGOIMbIZWDMSO-TE)S 820 (8, b}, 7.8 (5 dbb), RV0 (41D, BB (in, BH).

then the cooling bath is renmoved and the reaction

mxture is slowy warmto rt. After stirring at rt for

30 min, water (1 nL) is then added and solution conc

in vacuo. HO (50 nL., 1 M is added to the crude oil
Example 2hd stirred for 4 h. The solution then decant ed,

ether is added to forma precipitate. The precipitate

; j ' e i ' 61 50% of
(a-tertBuly o bRl R B y Pl b R - e 2
but yl - phenyl ) -am ne. MsS: 354 WD 2005/ 028444 -69
Folle@ed Eim2 0enEr 81D E8BI @Mpling reaction (Example 1), M+H'=445.21,
(4-tert-Butyl-phenyl)-[8-chloro-4-(2-chloro-pyrimdin-

AR CpbRRE PRR QBRI Yot IS TR B2 B0 0 inr iy
8.29 Hz, 1|a)4n'8n1@ (S(1t0g7-ﬂ§',(m(31‘287.6m(ﬂ J= Bspﬁglgi,lzﬂplr]b%‘?/(ép%(l? MBWEI)HzgﬁEl)
7.04 (s, 1%%&%@”?‘&”%@‘%‘%& bﬁ?gﬁ% n a seal ed tube was

heated at 80 C for one hour, extracted with CH2Cl 2
26a) 4-(4phlo iakz0le?t apldlibeca colum, yield 31 ng, 26%
yield. Ms: 422. "H NVR (400 MHz, CDCl) 6 9.45 (s, 1

A shlbigPoffge ity doiigid, 3} it hdioo mL 21 mmol)
CHSCN (2Q ml) and #Hdldjsixeng () riLwas beated 2o TFCravephightl rFhé-nyiktupy was
poured to ﬁgg}i%\ipa'otéf %43 ASTHATIA I Batdratdd NalEDY fhen &‘Fr%@éﬁ%@ EtOAc.
The organi¢ dayeewas Blied:| copbentiated aigl tréaied withd nodphplibe $1.8 @t Ramandiy|
he s b S| BASFRRRLAS bl BT BELLR bt eonc
and washe@2y watef, (3X SULjramd priren(@0Pol()PPh8)EAOAN pBdEe W3s nbrdentrated

o s 5950 S S0 CHPLA AR 0Ll 3E S0 e et g mo

15%). M+H"=205.6.

'H NMR (300MHz, DMSO-ds) 5 6.81 (s, 1H), 3.69 (m, 4H), 3.35 (m, 4H).

Example 27

(4-tert-Butyl-phenyl)-[4-(2-morpholin-4-yl-1H-imidazol-4-yl)-isoquinolin-1-yl]-amine



filtered through a silica gel pad, the solutionis

concentrated to an oil. The oil is dissolved in
wouohagd4me (1 nL) and heated at 80C over ni ght PCTHE®2004/010688

m xture-is concentrated and purified by prep. TLC and

then prep HPLC(35% 65%CHYGN water in 0.1 %FA). The

fraction is free based by sat. NaHCO3 and extracted

with EtOAc to afford brown solid (6 ng). MH+=458. 25.

A sh&%oﬁ@ﬁ%&woh%@yar&dh&&dﬁ&mrﬂﬁb (48 n790 0(1@19 rﬂr?lbl) K.CO;

(32 mg, 0837 rnmg})sa 2- PWO"V&S’Q“ ety b%Y'rmhenwawq)vﬁoqymo"rzr4ﬂ/lls 80
ethanone;dé@ mg8 ofiﬁa (ri%olff ) DMF% M_)Géjstﬂfréd L atdt fé’)r 8¢ Wﬁﬁés tl$er7 Ydiluted with

water andlemﬂctﬁddulét Etlzgo F Be e Pﬂﬁsferﬁedm EQO@'@?M@CWU er purified
by prepal%)ﬁ:% 2 %@QE)Q@ 8% 5% ﬁl@bﬁ ih ‘E?Oﬂf: Colleé:é%dz }he orarhge color band

uor o- 2H-i soqui nol i n- 1-one (PCT/
(Rf=0.394)and &x8a@)by (EOAC tgaffarddightialipy camwop(rﬂiﬁg mMB69%), 23.9
M+H'=338N@k). in CH3CN (20 nL) and 4N HCl/dioxane (2 nL) is
heated at 50C overnight. The reaction mixture is
diluted with a NaHCO3 solution and extracted with
"HENEIRC(30GMEZoP BPPLS BAF e, 1 5 7t itDa8-42 (d.o/ T LdHE, ah),

7.89 (s, 1@?@@@“{%@ 1159 767?@1 Mfﬁzbﬁ—h 252 & NVB 4490 opy,

21 b)
7.40 (d, J(=8.6éHz Bd @LBMSeW) B-82dn, I4b|dr333$ émq‘llﬂhdl%r(s,lgH/)l )-anin

e A solution of 1-chloro-6-fluoro-isoquinoline (1 g,
6.13 mmol ) and 4-tert-butyl- aniline(1l.1 g, 6.74 nmmol)
in nBuO—| (20 nmL) and 4N HCl/dioxane (1 i) is heated

at 80C overni ht The mxture is concentrat ed and the
27a) 1F1:(A|—taﬂ:8qt\d- : 3 pli -2npydredy-ethanongxt r act ed

with EtQAc. The orgam c Iayer is dri ed, concentrated

T@a @ola%ﬁ bf (arbr&»aosédqumnm1y|)qa1taﬁﬂa0@ﬁmé1§ (?té?mikgzéoo mg, 1.407
Hexan eg to af | ow sol

mimol) in RV B (BOHMIER - (60 B0 M6 pOltan DREYLL n Tsbype
(1.407 ml? 2]@2 ﬁﬁ’nol)l After Qtlmng af(‘lﬁ)a ’saﬁ're:iém?é‘ratl}@’for\h fr, thd nfdurdaias
warmed sdquly Qq_r40 JC.- %e Ggaqtion mn#u%/vqsdcooieq_to -7§"C_: t@rd@er}.@ytyl-
dimethyl- &Iaﬁélokﬂ%oeﬁc htid Tetkh es@r ?@Uzh}ug, P 115hn{0$) inTTHA (5 n@l_l) i§ )added

ronp- 6-f 1 uor o-i'soqui nolin-1-y -tert-butyl -phe
slowly. Tyemixpieis siiredptibe sametemperature for h and then heatedto 4 °C for 2

h. The re(aéncszrﬁetcoaea Yo rtra.he QubdcHeBty!sHaL of sa0RHEDRHLM: Trnelsbhabh is
concentrated under vacuum and the mixture is taken by water and EtOAc and extracted with
EtOAc and washed with water (20 mL) and brine (20 mL), dried through Na,SO4. The
solution is concentrated and further purified by a flash_column (100% hexane to 40% EtOAc
in hexane) to afford a yellow solid (155 mg, 33%). M+H'=335.1764.

"H NMR (300MHz, DMSO-ds) § 9.76 (s, 1H), 8.99 (d, J = 8.67 Hz, 1H), 8.69 (s, 1H),
8.60 (d, J = 7.91 Hz, 1H), 7.84 (t, J = 7.16 Hz, 1H), 7.72 (d, J = 8.67 Hz, 2H), 7.67 (d, J =
7.16 Hz, 1H), 7.40 (d, J = 8.67 Hz, 2H), 4.96 (t, J = 5.84 Hz, 1H), 4.75 (d, J = 5.28 Hz, 2H),
1.31 (s, 9H).

27b)  2-Bromo-1-{1-(4-tert-butyl-phenylamino)-isoquinolin-4-yi]-ethanone




mol ) and PhMe3NBr3 (2.93 g,7.81 nmol) in THF(30 nl)

is stirred at OC for 30 min. The THE is evaporated
wanstine4sol i d is dissolved in CH2Cl 2 and wat ePCT/2®00ak010688

each). The organic layer is washed by water (2 x 50

m.) and brine (50 nL), drised with Na2SO4 and

concentrated to afford a |ight brown solid (2.75 g,

99% - MrH+=375. 2. 'H NVR (300MHz, DMSO) 8 1.29 (s, 9H),
1-71-@tettButdiphedyldmihofsobliholin4 §8- L BidirodFethdnche (25 3%y, 0.075

mmol) is ?_‘f%gngg%@ (?I'—Slz,]Ciz gphaﬁﬁg%p 8.'259m docf)’ anld CIZ_IBr4%74: m%; (2).7224 ninforgl) is
added subdesbively: BibyhixtheRtired vdrhight. OFKe friktdte 3 loaded to a preparative

5-tetrapethyl -[1 2] di oxabor ol an- 2-vl ) -
TLC plote AR RReH Py GHHCTm RS kg B S pbestedaand extracted
with EtOAoldforta §e|fdw1w1ie-(i15&@95@%&%@%@%6&1 ert-butyl -phen

yl)-a mine (500 ng, 1.34 nmol), :

. Pis inoc%l ato) di boron (748 ng, 2,93 mpl), KOAc (391

HAMRAS0YFIZ RIISO-deid P Gplidh P @6, Jb ERHZ( 1. REP (5aTH),
8.73 (d, JRegbetizat HBGBYE BRI, I (t, V& H6iky, afged ey,
373 (0, L T B T2 S O AP R4, U0 80k, 21)
4.95 (s, 2H)th-3ttse@ by ether. The ether layer is filtered

through a silica gel pad and rotary evaporated down
Examplet28 a brown solid. MrH+=421.3. The solid was used in
next step without further purification. Exanple 22
(4-tert-Butyl-phenyl)-[6-chloro-4-(2-chloro-pyrimdin-
4-yl)-isoquinolin-1-yl]-amne: Prepared by a sequence
anal ogous to Exanple 21. Ms: 422'H NWR (400 MHz,
(4-tert-5mﬁenﬁ)-&-@6(tétebhyﬂrwyr&-ml)(m«rirﬁid‘rﬁ-A-y%j-i%Sgﬁﬁkoliﬂ-@l}-
8.25 (s, 1 H, 872 (d, 1H, 7.6-7.5(m 5H), 1.34
(s, 9H). Exanple 23
(4-tert-Butyl -phenyl)-[6-chl oro-4-(2-norpholin-4-yl-py
rimdi n-4-yl)-isoquinolin-1-yl]- amne: Prepared by a
sequence anal ogous to Exanple 21 MsS: 473"H NMR (400

o iy S B ke 3 ystgn 3 s Bt
95%, 2.6 Rif)ol) drban the 2¢luByaisthdatedctblreffuxder 2 h. &fter,codRdNERIT) thand
solution is skt b PHREIGich 2 S 9pshd 4 Gert DUl bhdY-f4-(2-chioro-
pyrimidin-4-yl)-isoquinolin-1-yl)-amine (50 mg, 013 mmol) at -78 oC. Then the solution is
warmed to rt in 4h. CH,Cl; (10 mL) is added and the solution is washed with H,O and brine.
Chromatography (SiOz, 10 - 60% EtOAc-hexanes gradient elution) provided product (15 mg,

26 %). MS ESI m/z 437 (M+H").

amine

'H NMR (300 MHz, CDCI,) 8 8.76 (d, J = 6.0 Hz, 1H), 8.51 (d, J = 6.0 Hz, 1H), 8.34
(s, 1H), 8.01 (d, J = 9.0 Hz, 1H), 7.73 (t, J = 9.0 Hz, 1H ), 7.65 (m, 3H), 7.43 (m, 3H), 4.15
(m, TH), 4.11 (m, 1H), 3.25 (m, 1H), 3.19, 2.38 (s, 3H), 1.26 (d, J = 3.0 Hz, 6H).

Example 29

(4-1sopropyl-phenyl)-[4-(2-morpholin-4-yl-pyrimidin-4-yl)-[2,6]naphthyridin-1-yl]-amine



amne (3.3 mmol) was added slowy. The ice bath was
then renoved and solution warned to it and stirred
woversgiat. The sol uti on was then conc in vacuBCTERE004/010688

solid was m xed with (4- boronic
acid-isoquinolin-1-yl)-(4-tert-butyl-phenyl)-am ne
(3.3 nmmmol ), PdClZ(PPh3)27(61'44 ng), DME (6 ml-) and
NaZCGS (1 Msolution, 5.4 nL) and heated at 80 C for

ours. The organic I éer s rated conc in vacu

Agﬁaawﬂ.spmen @ﬁ(%bqrewe esid- L@nswi (e%ﬁsoprpgwpae@w-

amine (400 ﬁthert 4 (4 Bromo pynmvdln-2-yl) morpholme (300 m% 01I ? ?1?) EDdCI_Qtplpha)2

(0.1 eq) IRDME((5 |nzel-z)|a@d2 o004 (LW rtians FRaTeq P rofg s
removed %p%_t/ug%%ﬂ‘l'ésnﬁ’@_ fs'?%%%ﬁ ﬁhl@ﬁ&&z gzmnMS A%?ﬁashlﬁb WW!—%&%d

brine, thls-prgarmcg;pluylow§ anqd ( S|CB4 aryd gfqlc?ntg@egi ,tﬁ ar1 0|L|) Chrpnjgajoqraphy
(Si0,, 40%"%0/07&9&3(1@? pr%Wded :%A)'—%pl% }?pr{e'ﬂ%/ )%F%_ mbr;%%hﬁ-%»yl-%Wmndm 4-

- - But |
VM2, STt Ty it G089, 4120 s I00) YeToN SOl FERNRES] Mz~
0 MHz, CDCI3) 6 9.02 (d, 1
4272275 +}ra@; H%d}@réélﬂféédﬁg?z?gp M 81) 860 (1 .
749744(m 1 H, 7.29 (d, 2H), 7.13 (d, 2H),
"HINGIR eaoaewemcmems 0. aa(ss 68, 8.7 (RH)= 6.0H227HY,.8648 t,d = 3.0
Hz 1H), HER bl UG 8 Hee FOERR L Mireh Hard o] 3148 gt e M- 2y 510040, J
= 3.0 Hz mbllsvgpg& 1419, élgnr(maAH%r?%-m{ JH)Pi.B@(BZi @0 HA 8HpOXYI i C
acid yl ester H_NVR (300 MHz, CDCI3) 89.08
(d, 1 H; 8.57 (s, 1 H,. 7.97 (d, 1 H, 7.79-7.74 (m
1H, 7.61-7.59 (m 1 H), 7.33 (d, 2H), 7.20 (d, 2H),
4.17-4.10 (q, 2H), 3.93-3.86 (m 4H), 3.55 (b, 4H),
29a) (4lisgbrobyidfhetiph)-[2 Blibphthyridin-1-yl-amine
(4-tert-Butyl-phenyl)-[4-(4-chloro-6-thionorpholin-4-y

tri n- 2- vyl 0 noI I X
Aubicithelg e iss T eI B8 ordid o8 4" Bt JE pghioro-
[2,6]naprilh)}ﬁ)dme8(.DGﬂe(tel'cydllcl-l))herﬂ 813, 71325 (tes1) énd—|)4 isoprégarfyfanilibe in n-
butanol (gbghL)A'a'nldSthg k%ésuﬂt'i_r')g so%&t%?n ig kgneatela')'(b 88) % Fﬁh gr@ theﬁxe%a cl)r%ted to

dryness. Uﬁet@SIU&liwhlsmﬁw{?H@IQ {ZBmicp apd elashed with -spturaizt INaHGOD; (20

iy SN Bt G35 e SRR I8 fyecson ne

concentrated. Chromatography (SiO,, 20 - 80% EtOAc-hexanes gradient elution) provided
(4-Isopropyl-phenyl)-[2,6]naphthyridin-1-yl-amine (1.0 g, 48 %). MS ESI m/z 264.15 (M+H").

"H NMR (300 MHz, CDCL,) § 9.21 (s, 1H), 8.09.(d, J = 6.0 Hz, 1H), 8.25 (d, J = 6.0
Hz, 1H), 7.69 (d, J = 6.0 Hz, 1H), 7.63 (d, J = 9.0 Hz, 2H), 7.28 (d, J = 9.0 Hz, 2H), 7.21 (d, J
= 6.0 Hz, 1H), 7.12 (s, 1H), 2.95 (m, 1H), 1.29 (d, J = 6.0 Hz, 6H). 'C NMR (75 MHz,
CDCL) 5 1524, 144.8, 143.4, 127.4, 1213, 114.4, 1111, 77.6, 34.0,24.5.

29b)  (4-Bromo-[2,6]naphthyridin-1-yl)-(4-isopropyl-phenyl)-amine

Trimethylphenylamonium tribromide (1.03 g, 2.74 mmol) is added to a solution of (4-
Isopropyl-phenyl)-[2,6]naphthyridin-1-yl-amine (680 mg, 2.58 mmol) in THF (10 mL) at 0 °C.



MrH+=440.2. . 'H NMR (300 MHz, DMBO-d6) 8 9.37 (s, 1
H, 8.61 (d, J = 8.29 Hz, 1|—|) 8.34 (s, 1 H, 8:28
wOdeosh2s444. 91 Hz, 1 H), 8.16 (d, J = 8.67 Hz, PRE/EPZ004510688

(m 3H), 7.67 (t, J =7.910 Hz, 1 H, 7.37 (d, J =

8.67 Hz, 2H), 3.75 (m 4Hy7-3.60 (m 4H), 1.31 (s,

9H). 25a) 4-(6-Chloro-pyrazin-2-yi)-norpholine A

solution of 2,6-dichloro-pyrazin (2 g, 13.4 muol) and

- The solutiveriphvdrined upito7rt gandHirréd ol h. THF |€I-@€bbréfeﬁi 10 dryn&¥dSand the

esiaue £ R0 BEE O LSS S LB oS8 b o

brine (1 wasiOcafl)entThet ecganisears emeded\mses}swne camntr@tzyddttﬁ 2 mL.

Chromato!g,r@%%{yﬁ %Ber ur | é‘%eg\%%? geg%%;sggr%yeb '55' provuyes (4- gromo-
[2, 6]naphM1yi‘Hm2091) @B;sopddpwmeﬁﬁ%wze (cD0EKY, 08) %R MSERI(H/z 342 k+H").
9 (s, 1 H, 3.70 m 4H) 3.54 (m 4H) Exarrple 26
1 (4 tert But yl - phen (H2 nmor phol i n- -t hi azol -4-y
H DRG0 I IO © Bt DB D Gt BrieH ety Bdadorithl 7.67

p tio I N
@ = oSO TSR e F R Y. Fadtg [ 9T 71402 25
1H), 1.29kd, J 469 Hz, &5 (d, J = 8.29 Hz, 1H), 8.12
(s,IH),-7.75-(m3H), 7.64:('t, J= 7.54 Hz,
IH)-7.35-(d, J=8.67 Hz, 2H), 7.04 (s, 1 H), 3.76 (m
4H), 3.44 (m 4H), 1.30 (s, 9H) 26a)
4- (4-chl oro t hi azol - 2- yI) m)rphollne A sol ution of
4+Brrenip aridilA8lnaphthytidine -yIR(4isapronylg pbRininend POC13 (2
m., 21 mml) in CH3CN (20 m-) and 4N HCl/di oxane (1

A%lu@ioﬁ’\aﬁadlﬁf {Rah8s ngpnﬁ_vg |SiAbr, 2%&'}1 ééﬁd% ‘é{as%luuge gf

pour ed e ICce ter an neutral atura

(4-Br Omoﬂﬁmhmwnéxﬂ)‘(ﬂclﬁéﬂowl fheai}-aminen@50 mgariiay,  H2enmoliin
THF (10 rPlU &‘i-m@@”’fﬁéﬂ#ﬁh&? sé\Uf?or{ & eaLed \Wht ékéﬁﬁ*r)o?@b'\ 14,45 &) and

ture was sti
warmed Ltpetm?ér &tin ﬁé' dbe nsniugnm is quieechadavith @«5\m!sOUrlinaedidmd inin

vacuo. Tl",étr%e%lfﬁ %a‘(d\%)s\nm4m-|éﬁ§% L)&Ad IIE )Fgél))w%ﬁd g cé @ﬁtg{ego The

hase was C ncent

solid is ﬂlfﬁf@é@m\éa%\ed thhlﬂ ¥ HEd dsigdde phlein the k:rtn;ilsrmsmo@gt btpjhylctamd-

i LR BT R oot 2055 T AR

4H) . Exanpl e 27

Example (30
4-[1-(4-tert-Butyl-phenylamino)-isoquinolin-4-yl]-pyrimidine-2-carbonitrile

A solution of (4-tert-butyl-phenyl)-[4-(2-chloro-pyrimidin-4-yl)-isoquinolin-1-yl]-amine
(25 mg, 0.064 mmol), KCN (8.4 mg. 2 eq) and PdCI,(PPh;), (5 mg) and Et;N (10 mg) in
DMF (1 mL) is heated at 80 °C for 4h. 10 mi DCM is added and the solution is washed with
NH,4CI (10 ml), H,O and brine. Chromatography (SiO,, 10 - 60% EtOAc-hexanes gradient
elution) provides the title compound (24 mg, 99 %). MS ESI n/z 380.20 (M+H).

"H NMR (300 MHz, CDCI,) 5 8.89 (d, J = 6.0 Hz, 1H), 8.48 (t, J = 9.0 Hz, 2H), 8.24
(s, 1H), 8.00 (d, J = 6.0 Hz, 1H), 7.81 (t, J = 6.0 Hz, 1H), 7.70 (d, J = 6.0 Hz, 1H), 7.60 (d, J
= 9.0 Hz, 2H), 7.45 (d, J = 9.0 Hz; 2H), 1.36 (s, OH).



(4-tert-Butyl -phenyl)-[4-(2-norpholin-4-yl-
H i m dazol - 4-yl)-isoquinolin-1-yl]-amne WO

woaQ0E/a2a444 PCT/ EP2004/ 010688 -74 A suspensi ORCUEP2004/010688
nor phol i nof or mam di ne hydrobrom de (40 ng, 0.189
mmol ), K2C03 (32 ny, 0.227 mmol), and
2-brono-1-[1- (4-tert-butyl-phenyl am no) -i soqui nol i n- 4-
yl]- ethanone (30 ng, 0.076 nmol) in DMF (1 L) is

. . ' t it for 30 mnutes, then diluted with water
M&m#%ct ed with Et20. The organi c phase is dried,

AGESEFRHL RS S0PV RtE BB &yl BEFREIE ot Byl rom

insect cellsalsing ibabdcuIQ\Fmai:eXm@Sls)loraswtmI Rat inhibpytioBtikestedoin Si6fvesid

mlcroplatcﬁ\}%a?eo%ﬁw\g %%%kécg&gggggpae%ﬁck .)'M' ?Fpg&oﬁlfzﬁo% (g'h;%a at

Serine 36(|§| detécted Uisthy d—lzhosibhbi)nB-aEpgeif ¢ Sntutﬂodbl)(CeIYS_éhaliﬁg #9]246) an

anti-mouse lg(%@illgqlﬁe pE%_ﬁphata;se njc,lgateji seccgnchfy ﬁEtJbogLD(Plegzeg#;M@gO) and
an alkahné"bho@pr%?adefﬁubéﬂrﬁte RTEOPHOS @Prdmeda, 3610%). 9H). 27a) 1-f
1-(4-tert-Butyl - phenyl ani noS-l sogui nolin-4-vll-2-hydro
hanone To S
ThEfolRR SPEBAHNGRIR T AbiEs Sand inbiBHWIRTYGR C:ffata P9 IGmpheom
0.05 mmal/b @8 nidge trihggm mnﬁmmgél\r)ldVdilrﬁ:tBMCB-R}aS(\ﬂéﬁB A Ef 5D%m053 offfom
s ,adde solution o uLi 1 n hexane
0.08 mmod/ﬁg@prﬁ{hanf @T"Pﬂi@ After stirring at the sane
tenperature for 1 h, the m xture was warned slowy to
-40 C. The reaction m xture was cooled to -78C, then
(tent-Butyl- dinethyl-silanyl oxy)-acetic acid nethyl
ester (460 ng, 2.11 mmol) in THE (5 mM-) is added
slowy. The mxture is stirred at the sane tenperature
for 2 h and then heated to 40 C for 2 h. The reaction
is cooled to it and quenched by 5 niL of saturated
NH4Cl . The solution is concentrated under vacuum and
the m xture is taken by water and Et CAc and extracted
with EtOQAc and washed with water (20 nml-) and brine
(20 nmL), dried through Na2SO4. The solution is
concentrated and further purified by a flash col um
(100% hexane to 40% EtQAc in hexane) to afford a
yellow solid (155 nmg, 33% . MrH+=335.1764. 'H NMWR
(300MHz, DMSO-d6) 5 9.76 (s, 1 H), 8.99 (d, J = 8.67

Hz, 1 H, 8.69 (s, 1 H, 860 (d J=7.91H, 1H),
7.84 (t, J =7.16 Hz, 1 H), 7.72 (d, J = 8.67 Hz, 2H),
7.67 (d, J = 7.16 Hz, 1 H), 7.40 (d, J = 8.67 Hz,

2H), 4.96 (t, J = 5.84 Hz, 1 H), 4.75 (d, J = 5.28 Hz,

2H), 1.31 (s, 9H).



27b)
2-Brono-1-f1-(4-tert-butyl - phenvl am no) -i soqui nol i n-4-

wgizbesaamone WO 2005/ 028444 PCT/ EP2004/ 010688 P€TAP2004/010688
1-[1-(4-tert-Butyl - phenyl am no)-i soqui nolin-4-yl]-2-hy
droxy-et hanone (25 ng, 0.Q075 mmol) is suspended in
CH2Cl 2, PPh3 (59 ng, 0.25 nmol ) and CBr4 (74 ng, 0.224
mmol ) is added successively. The mixture is stirred
overnight. The mxture is |loaded to a preparative TLC

" Table 2 pl ate and devel oped by CH2CI 2. The yel | ow band

" (RfF=0.5) is collected and extracted wth EtOQAc to
afford a yellow solid (15 ng,Y50% . MrH+=335.1764. 'H
NVR (300MHz, DMBO-d6) S 9.9® (s, 1 H), 9.07 (d, J =
8.29 Hz, 1 H, 898 (s,.1 H, 873 (d, J =8.29 Hz, 1
H, 7.88 (m3H), 7.7 JSN7.16 Hz, 1 H), 7.47 (d,
J =9.04 Hz, 2H), 4 , 1.34 (s, 9H). Exanple
28

rimdin-4-yl]-isoquinolin-1dyl
Pyrane is 1se |

solution ils transferred to ol ution of cbnpound
1 (4-terd - | - phenyl ) -[4-( | or o- 431
pyri m th ~yl) -i soqui nodni -yl]-amne (50 ng, 013

mol }¥at - 78 oC. Then the solution is warmed to rt in
4h. CH2CI2 (10 m-) is added and the solution is

washed th H20O and brine. ~Ch at ogr aphy (Si 02, 10 -
2 60% Et @ACyhexanes gradi ent @ tion) provit@edstpr oduss4.3
(15 nmy,~~26 % . NS ES| nTz
J

7 (M+HH) . " H NMVR (300
MHz, CDC13) 8 8.76 (d, .0 Hz, 1 H), 8.51 (d, J =
8.10

(d, J = 9.0 Hz,

o N

6.0 Hz, 1 H), 8.34 {s, 1 H),
1

1
, 7.73L(t, J = 9.0 Hz, .65 (m 3 7.43
3 EDH), 4.|1§( (m 1H, 411 1H, 3.(251??;%‘351 H),?*("{2
3.19, 2 (s, 3H), 1.26*y(d, J = 3.0 Hz, 6H). Exanple
29

(4-1sopgopyl - phenyl)-[4-(2-norgholin-4-yl-pyrimdin-4-

yl)-[ napht hyri di n- 1-yl WO 2005028444
4 PCT/ EPRB4/ 010688 -76 A getassed sol uti olo5is T o7
(4- bor onig

|
aci d-[ 2, 6] napht hyri di n-1-yl)-(4-isopropyl -phenyl) -
5 @ et 354.2
P HN
!
¢} F .
N N HN '
@ |

=N 3552

" ’

D



amne (400 ng, 1 eq),

4- (4-Brono-pyri mdin-2-yl)-norpholine (300 ng, 1.2
woeqyos/esi@h2( PPh3) 2. (0.1 eq) in DVE (5 m-) ardTNMR2000810688

(2M 5 nL) is heated at reflux for 1.5 h. DVE is

renmoved in vacuo and resggue is dissolved in CH2Cl 2

(20 m). After washing with H2O and brine, this

organlc solutlon i's drled (NgSCﬂ) and concentrated to

E4-iso ropyl - phenyl)-[4-(2-no oIin-4-yI pyr|n1d|n 4-
yl) -] napht hyridi n-1-yl | (200 ny, 47% as
i Taiis

8 |i ght ow solid. HRVS z 427.2275 (MrH, 384.2
C25H270N6 [P equi res 427, ;46) 1H NMR (300 MHz, CDCI 3)
81006(5 1 H, 8.75(d, J =6.0 Hz, 1 H), 8.48 (t,

J=3pH1H, 7.75 (d, J = Hz, 1 H, 7.64 (d, J
= 9.0.4, 2H), 7.31 (d, J 0Hz, 2H), 6.90 (d, J_ =

® 3.0 H), 3 92 (m 4H). 4 (m 4H), 2.96 (m f012
H, 160¢d, J = 6..0 Hz) 6H). 29a)

(4-1so propyl phenyI) [ 2, 6l napht hyridi n-1-vi-am ne A

HCI / di oxane solution (4N, 2. 184ri-) is added to a
10 sol ut oryof 1-chl oro- [ 2, 6] naphthyridine (J.
Het er gin Chem, 18, 1349+(1981) and 39%:2

4- |sopropanylan|I|ne in h butanol (5 m -) and the
resultjng solution is heated tgo 80 C for 4 h and then
evaporated to dryness The~ esidue i s dissol ved

11 CH2Cl 20, m and washed h saturated 9d9aHCO3 (205
), (4x10m ) am@ Brine (1 x 10 nl). The
or gani cs are dried” (Na26(O4) and concentrated.

Chr omat,ogr aphy (Si 02, 20 - 80% Et QAc- hexanes gr adi ent
elutio provi ded

12 (4- Isppr pyl - phenyl )-[2, 6 ht hyri di n- 122%%3am ne $60.30
g, 489 ~oM5 ESI m z 2621!?15 (MHHH) . 1H NI\/R(300 MHz,
CDCl) 6 9.21 (s, 1 H, 80.9-(d, J = 6.0 Hz, ,
8.2 J=6.0 H, 1 H, 7. (d,J:6.0Hz,1H)
763 b=09.0 H, 2H), d, J = 9.0 H, 2H)

A4 2?‘,;’1,%,— 6.0 Hz, 1HLAZA12 (s, 1H), 2.95 (m 4332
1.29 (d,°J = 6.0 Hz, 6H)¢ 13C NMWR (75 |sz, CDCI 3) 6
152. 4, 144. 8, 143. 4, 127. 4,121. 3,114. 4, 11 77.6, 34.0,
24.5. 129b)

(4-B [ 2, 61napht hyridin - (4-isopropyl - phenyl) -
14 amn }Llnethylphenylannnl trlbron1de (1.03 9, 2444%
nmol ) i s ladded to a sol w§
| sopr opyl ~phenyl ) -[ 2, 6]nbphthyr|d|n 1-yl -amne (680
ng, 2.58 neol) in THE (10 m-) at O C. WO 2005/ 028444
PCT/ EP2004/ 010688 -77 - The so ution is warnmed up to
it Stirred for 1 h. TH dvaporated to dryness
15 and [t he residue is dissol in CH2Cl 2 (20 m.). Tiw@.s
4 1 x 10 mM-) and

’ N
16 ) )\N/\| /©)< | 453.3

)



brine (1 x 10 nL). The organics are dried (Na2SO4) and

concentrated to 2 nL. Chromatography (Si02i 20 - 80%
waksméaxanes gradi ent el ution) provides (4- BPowmP2004/010688

[2,6] naphthyridin- 1-yl)-(4-isopropyl-phenyl)-am ne

(650 mg, 74 %W. M5 ESI nigg 342 (MrHt). 1H NWR (300

MHz, CDCI3) 8 9.54 (s, 1 H, 8.80 (d, J =6.0 Hz, 1

H, 834 (s, 1 H, 7.67 (d, J =6.0 Hz, 1 H, 7.59 (d,

17

18

19

20

21

22

23

24

25

26

(4- Borfoni c
aci d 61lnapht hyridin-1-y (4~ sopr opyl - phenyl ) -ani n
en of BuLi in heXapes (1.1 nlL, 2.57 mmol , 434
2 5 e %D/ added to a so'l';ution of
(4-Bro [ 2, 6] napht hyridi'n-1-yl)-(4-isopropyl-phenyl) -
amne (350 ng, 1.eq, 1.02 mol)] in THE (10 nL) at -78
T. The rfaction solution i ed with B(OiPr)3
(0.31 r&%l.s eq) and war up to 23 CB#1& h. Tha43
solutio s quanched vvittr 0.5 nL of HO and dried in
in vacuo. The residue is treated with 4N HC (2 m-)
and a light yellow solid precipgitates. The solid is
filtergdand washed with 1 > dried to obtain the
crude prgduct (4-boronic 395.3
[ 2, 6] napht hyri di n- 1-yl )-'{1’44 sopropyl - phenyl ) - am ne
(400 m§). Exanple 30

4-[1-(4-gert-Butyl -phenyl am no)li soqui nolin-4-yi]-pyri
m'dine garbonitrile A so of

(4-tert] b tyl - phenyl)-[ 4- | or o- pyrimd 385
in-4myl)) g u inolin- -yl]-a mne (25 ng, 0.064
nmmol ), KCN (8.4 ng. 2 eq) and PdC12(PPh3)4 (5 nmg) and
Et3N (10 ng) in DWMF (1 nl-) i eated at 80 C for 4h.
10 m By s added and the ut on is washed with 4
NH4.Cl 1), H2O and byin Chr omat ogr aphy (Si 02, %o

Et OAC- hexanes gradnent el ution) provides the
title coppound (24 ng, 99 %. ESI mz 380.20 (MH).
"H NWR (300 MHz, CDCI3) 8 8,89 k%d, J = 6.0 Hz, 1H)
8.48 (f, § = 9.0 Hz, 2H), (5, 1 H), 8.00 (d, J4
6.0 , 7.81 (t, Jw="60 Hz, 1 H), 7.70 (d, J
6.0 Hz, 1 H), 7.60 (d, J} = 9.0 Hz, 2H), 7.45 (d, J
9.0 Hz 2H), 1.36 (s, 9H). WO 2005/028444
PCT/ ERRQ04/ 010688 - 78 Bi ol ogd Exanpl es Active
Raf, and V599E B- protei ns of human 395.3

sequente e purified frfm T nsect cells using the
bacul ovi ral expression system Raf inhibition is

tested i n 96-wel |
f 114-117 461.3
o N Hi:

I ||a|

Hon
é\ i /©)< 217-220 4463
N HN
H O ‘
= /©)< 380.2
@N



m cropl ates coated with 1KB-a and bl ocked with

Super bl ock. The phosphorylation of IKB-a at Serine 36
woodkakeated usi ng a phospho-1KB-a speci fic anpCim#g004/010688

(Cell Signaling #9246), an anti-nouse |1gG al kaline

phosphat ase conjugated s@gendary anti body (Pierce

#31320), and an al kali ne phosphat ase substrate,

ATTODHOS (Promega, #S101). The fol | ow ng compounds in

T OUTIT U UJ T LAA NN a7

B- Raf (V599E) at an |C5 f fromO 08 mmI/L to

nmut a
nmor Ran 4.0 mml /L. WO 2{) 028444 Tabl 2 3
27 gté@»’db‘/ @ 535%288 4125
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GENELUTE manmmal i an genomic DNA kit (Sigma Cat. # G N

350). PCR reactions are carried out on a PCR nachi ne
woONosResaar ch, Mddel PTCL00) in a total vol unepraf/ER®00ak10688

using the PCR Core kit by Roche (Cat. # 1578 553). The

PCR reaction mxture conygjns 5 nL of 10 x reaction

buffer,1 nL of 10 nNIdNTé 100- 1000 ng of tenplate

"~ -DNA, 0. 5 nL Taq polynerase (2.5-5 unlts) I nL of a

i ¢ation,
ith 2 nL of nucl ei
#161-0767) .

bSanpl e | oadi ng buffer
nL sanple is | oadedyg,
' BSS BRL Cat. # 15510-027) ge
y of ethidium brom de (Pierce
Cat. #17898). Nblecular melght standards (100 bp DNA
| adder from Invitrogen Cat. # 10380-012) are | oaded

in an adjacent lane. The DNA is rated by
: el ectrophoresis in TAE buffer (@iagawltris acet at e,
3207 0.01 A, 0.02 Mgl a¢d ety€ acid pH 8. 4)
#1666690) trophoresis conditions af¥
120 vol tls_for 30-40 mjnutes. After separation, the
gel is exposed to WV l'ight and a picture taken on an

Al phal mager 2000 docunentati on system WO 2005/028444
/ EP2004/ 010688 Cenerally, two bands are

detected in the gel. The ter nigrating band runs
32g  ahead the 100 bp nar n presents the

326 (BioRa

“Fhe DNA that PESUTTSTfrom the T1 796A mut 4T
speci fi amplificatlon ha8 a predicted size of 152
bp and m grates between the 100 bp standard and the
200 bp standard as predicted. The PCR anplification

product [i s
LX)
329 ﬁr H/L§" l A 532
-

OH
/I::j/ 364
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X
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confirmed by sequencing. The presence of the PCR

anplification product denonstrates that the T1796A
woub@iner4i s present in the tenplate DNA. The ROTAERC®4/010688

of the PCR anplification product is evidence that the

mutation is absent in thgobissue sanple. O her B-RAF

mut ati ons are detected by this nethod utilizing the

detection primer and second prinmer indicated for the

Table.3. mutation in the follow ng tables: SEQ I D NO Detection

Primer B-RAFE Mitation O jgonucleotide Segnent

(5" - >3ShrudttAGT GCGGACAAAGAATTGAGL388A Structure M+1
7 ACAGT GEGACAAAGAAT TGHGE 3887 177
3GGACAAA T TCTGCGL394C

4 GGACAAA GGATCTGAGL394A 5GGACAAAGAA CTGIG |
394T G6AHW¥ CTGGATCATTTGCG1403C o

TATT GGATCATTTGAGL403A N

8GA ATATTTCTTCATAGL753A P

9 TAGGTGATTTGT1782G 10CAGT TAGGTGATTTTCG

TAGGTGATTTTGGTGCL786G¢# ™
AGGTGATTTTGGTCGT1787G 13 Nﬂ\}, I
GGTCTAGCTACKGAY1 796A 14GATTTTGGTCTAGCTAGAGHTTG
1796- 97AT V\b\2905/ 028444- 125 - PCT/ EP2004/010688
Second Primer B-RAF Mgtati on SEQ | D NO

A i gonucl eofi de~Segnment (5" -33")
ITACATACTTACCGL388A

OB TACATACTTACCGL388T HN

455.4

423



17TGICACCACATTACATACTTACCG 1394C
18TGTCACCACATTACATACTTACCGL394A

WOQIGICNECACAT TACATACTTACCGL394 T PCT/EP2004/010688
20TGTCACCACATTACATACTTACCGL1403C
21TGTCACCACATTACATACTTAC3E8403A
22GACTTTCTAGTAACTCAGCAGGL753A
23GACTTTCTAGTAACTCAGCAGT1782G
24GACTTTCTAGTAACTCAGCAGGL783C 25GACTTTCTAGTAACTCAGCAGC

Example]A86G 26 GACTTTCTAGTAACTCAGCAGI1787G
27GACTTTCTAGTAACTCAGCAGTI1796A

. 28 ANp [AACT GIG 1.796: Q7AT WD 2005/ 028444
Detectiof AT ISR MNSARIAID the FA WA B REY GFAF e 10 1 A
A S e O A A
seeraraiT SRSETTai g T rakeBAR YS! oal kvl wner i h
-aryl is an aromatic radical having from 6-14 carbon
Genanis DNAI s alstegtieny huymam péitstydm a rhdlansraagéll Biedusing a

EneLUFEGARR Mo SRR 3 B FERebE £E ERliong o
carried owttonchPCR riadhine3(Mit Reseancte WﬂeﬁEWChO@i}ejpeﬁd@nwlmé 0P B0 ML
using the 2&3? %o% lggwrﬁnogfen{ﬁaft.y%}??ﬁ@1n¥k? P%%er%{lén %Pﬁ%gf&pﬁa%s
5 mL of 1Q>xaeax_ttyz>h,bltﬁla'r,mm.od>flyl()l, mMdNIERs) 390-_,1op|@ hg@f)dmrl)lét;émx,cd.ﬂ L
raapondGEHIA8E sy 1LY o1 i SbREB e
pht hal azi nyl, isobenzofuranyl, chronenyl, purinyl,
ThenP@Rconditigns aneaastfbllows: , acri di nyl ,

95°C 3 minutes

94°C 1 minute

50°C 30 seconds |35 cycles

72°C 1 minute

72°C 10 minutes
4°C

After amplification, 8 mL of the PCR reaction mixture is mixed with 2 mL of nucleic
acid sample loading buffer (BioRad Cat. #161-0767). The 10 mL sample is loaded onto a
1.5% agarose (GIBCO-BRL Cat. # 15510-027) gel that contains 0.3 pg/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, 0.02 M glacial acetic acid
pH 8.4) (Roche Cat. #1666690). Electrophoresis conditions are 120 volts for 30-40 minutes.
After separation, the gel is exposéd to UV light and a picture taken on an Alphalmager2000

documentation system.



car bazol yl and phenazinyl; cycloalkyl is a saturated

cyclic radical having from 3-8, preferably from5-6
woi2oa5/0284408, such as cycl opropyl, cycl opentyl pamaP2004/010688

cycl ohexyl; heterocycloal kyl is a saturated cyclic

r adi cal haV|ng from 3-8, Bgeferably from5-6 ring

atons, of which 1, 2 or é tons are chosen

independently fromN, S and 0, such as piperidyl,

G%ﬁ@&aﬂ e{?ﬂﬂs ar@ggéogd 0 @iet g?lﬁﬁ'ﬁﬁl $51.th rﬂ%"atgg%glng Suns ahead‘

of the 1 O(ﬁlb@ﬁﬁlrl&# lagd rqdtedentothet prinagsolipe ﬂN?Pstmt fesgitofromahe Fén96A

ot RPN SRRSO ARSI 520 Y sen

100 bp stak¥EARANd & D0Bh stafBRB2s préfict€IRThe FCBNGRR)R2fion product is

contimo) AosLbPh Foe G500 o AT MBI erlotBifAA-eS v

the T179$1@hﬂlta1i@hyé preselmhn &ge tehiptdte DNAe dThe absesod sf IthR(ERJ amplification
upstitut r,.unsu Ltute
product 'ﬁo?/\f"ij‘?ﬂcﬁ)ﬂ){at t%%@ppf%@t&fnﬁp tgﬁ g374% %ﬂsniod cycl oal kyl ,

unsubstituted or substituted heterocycl oal kyl, such as
ombstRAwhﬁnlatmhs atmsatbstbd tbymasl muEtheet utdizing lthe detbstion prineet and

Qr un ub it uted or
second pUW?U‘B F’Ia fgr:;l‘\ ‘ﬁ%‘ﬁiﬂipé @{ﬂwn%%]éé "substituted or
unsubstituted azetidinyl, W) 2005/028444 -127 .
PCT7 EP2004/ 010688 Sbteéﬁl,.kw.ma.r yl,

sE€b ||§<Nd<y| het@ligwuwlbot.decéeg%rkyﬁ —>b'¢t er oGB-®RAF Mutatiomo,
IIUIIU- eroaryl - | R'TS
H | ovver aI kyI g@%%gi@%@&%ﬁ(&{ y Bibsen

unsubstitut ed oACAGHSEBAGAAHCARKIGT unsubstl(ﬂﬁﬁéﬁ or

Sub%'tut ed cycb@@ KxheantRSeRrdtdait ed or subgbhut ed
phen -Cl. 4al k

"C.4al kyl-h
al kyl - het@fgég @aemeﬁ‘w?%aeéﬁﬁﬁar%w%%@m-,

oxa 5thio, sul fGGﬁCAS\AGMXTGI@ATG’LG'If onam de, (a‘rﬁiQdE or

ur eyl ene, pref -, Yis
H, Iéovver al kyl , ﬁg %‘T?Ngb’é or unsubstltut e?
substituted or AREGEATCT@BATCATEGE oaryl , sd:b@f) 'f‘ut ed

or unsubst it ut adcaarARHAMITRETECSE i tut ed as1753A
unsugbst ituted

CAGTAAAAATAGGTGATTTG T1782G
10 CAGTAAAAATAGGTGATTTTC G1783C
11 GTAAAAATAGGTGATTTTGGTG C1786G
12 GTAAAAATAGGTGATTTTGGTCG T1787G
13 GATTTTGGTCTAGCTACAGA T1796A

14 GATTTTGGTCTAGCTACAGAT TG1796-97AT




het er ocycl oal kyl ; and Z is am no, nono- or
di -substituted am no, hal ogen, al kyl, substituted
wal2boslos4aydr oxy, etherified or esterified hydPaxsEP2004/010688
nitro, cyano, carboxy, esterified carboxy, alkanoyl,
carbanoyl, N-nmono- or N\ -substituted carbanoyl,
am di no, guanidi no, nercapto, sulfo, phenylthio,
- phenyl -1 ower al kyl thi o, al kyl phenylthio,
phenyl sul fi nyl, phenyl-1ower al kyl sul finyl,
al kyl phenyl sul finyl, phenyl sul fonyl, phenyl-Iower
al kanesul fonyl or aJ_ka phenyl sul f nn\/l and where if

nore than one radi c§ecéhd BrlrprSent (m 72) t he
SE@ID Nouent s _DligpeudiettideiSeameot (5upF¥ er entB-RAF Mutation

N-oxs de of theagTeRtCABRETAORRRSAcCoher ei n @ngsgn Nore
N atons carry ato

phar mac [y
acc@btable samPTPﬁQPégﬁTT&CAﬁ&EUWﬁ%hnd of fgﬁ $ (1a)
)CHR) Y BT@CZ\GCECA(TTA@TACW-AC'C~D wher eiQ1394¢ s

fro 0-2 %QQ?/ cgP2004/ 01

froﬁﬁo mis ﬁgéﬁéﬂﬁ;\éﬁ@% Eand T gzﬁg&each CH
or @D or A BTGICAREAEARTACARAGTTAGCor CQ an®'$94E N or
B. By E and TaacaceacATEhtAracsmed A is Nawosd B,

T aft cach o trcoeoapar PEATACRS O A ctaodk AN

22 GACTTTCTAGTAACTCAGCAG G1753A
23 GACTTTCTAGTAACTCAGCAG T1782G
24 GACTTTCTAGTAACTCAGCAG G1783C
25 GACTTTCTAGTAACTCAGCAG | C1786G
26 GACTTTCTAGTAACTCAGCAG T1787G
27 GACTTTCTAGTAACTCAGCAG T1796A

28 GACTTTCTAGTAACTCAGCAG TG1796-97AT




A, B and D are each CH or CQ and E and T are N or B,

E, and T are each CH or CQ and A and D are each N or
wé20B3/0asd4T are each CH or CQ and B and E are eatmPboan10688
A and D are each CH or CQand B, E and T are each N, Q
is a substituent on 1 orqgz carbon atons selected from

the group consisting of hal ogen, wunsubstituted or
substituted | ower alkyl, -OR2, -SR2, -N(R R,
-NRS(O 2N(RR, -NRS(O 2R, -S(OR2, -S(0O2R2, -OCOR2,

Whahsc%%ggz -QO2R2, - NR-COR2, -CON(R2)R2, - S(O 2N(R2) Rer

1.

tri-methylsilanyl, unsubstituted or substituted
Ag@rypounomfsf@mw ILiwBeredr substituted heteroaryl, such
msfr@ﬁos bstituted or unsubstituted i m dazolyl, and
‘ituted or unsubstituted pyridinyl, unsubstituted
ris fromh 0soiRstituted cycl oal kyl, unsubstituted or
substituted heterocycloalkyl such as substltuted or
mis figs@st i t ut ed pi peridinyl, substituted or

Jis unlijsluz) @ﬁ{edtowsﬁgst?utgg Bﬁé@&rytlmc %t\tvﬁé% fid or

I'tute dro substituted or
Jis arb}n &éb‘ﬁéarﬂutﬁﬂbmw chtérxbbycloall@],%éryh aryl ,

. 4al kyl - het e het

IR BiPrmalf TG RYINg e e oRE LB AgFH g pem aphiny.
H ﬂh@myl aldptenanthtemyeer al koxy alkyl: R is
unsubst,i tuted or sful st.itut

b
nelhseaTy ki ob aratyacs e naving T a4 fesebaly Rl &y Fhgihems, of

pg?ﬂﬁclihk1 Zoreﬂatlokusl ar@bmbsen uGBe‘b@htWﬂmttyﬁ&tmNoSraﬁd ©/such as furyl,
- al-

o BV GV T andas B f eepiEcibg) PuRdnshibzinyl lrgkol)

ur Qﬂ(bﬁﬂﬂ, qmﬁ&ﬁi’lﬁflmgia%tol;}/N?yraolleﬁﬁ((@olyl tlsottﬂtrﬁotd?) I\Hslolle is
subst.i ed. or uns | ed.a
E Rl Bnonr BiRup vt P!, PRl At uBEY phipalgziov.

or jstbeHRSLFNYE elrofiealioplifni, tmanmmt ixbnthedyl Odicridinyl,
unsubstltE ({j het erocycl oal kyl; and Z is ami no, nono-
or @nazolytend PRYGZEHE no, hal ogen, al kyl, substit uted

cgtisanky! i datnated cRdib eédl(fdl Agving frest B8j ;ﬁt‘efedaﬁlyﬂbm)@fi ring

nitro, rboxy, terjifie al kanoyl ,
e - RN

Hetd¥eEyRoafky! lb"éi-sialtur@!éb%ytltctﬂa@idalmmrfwﬂl 3-8apredérably from
gua5nE|; gilngr;] gtoms ofwﬁlch 1, 2 or 3 atoms are chosen independently from N, S
and O, such as piperidyl, piperazinyl, imidazolidinyl, pyrrolidinyl and

pyrazolidinyt,

Q is a substituent on 1 or 2 carbon atoms selected from the group consisting of halogen,
unsubstituted or substituted lower alkyl, -OR;, -SRz, -N(R)R, -NRS(O),N(R)R,
-NRS(0):R, -S(0)Rz, -S(0):R;, -OCORy, -C(O)Rz, -COzR;, -NR-COR;, -CON(R2)R:,
-S(0):N(R2)Rz, cyano, tri-methylsilanyl, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl, such as substituted or unsubstituted
imidazolyl, and substituted or unsubstituted pyridinyl, unsubstituted or substituted
cycloalkyl, unsubstituted or substituted heterocycloalkyl, such as substituted or
unsubstituted piperidinyl, substituted or unsubstituted piperazolyl, substituted or
unsubstituted tetrahydropyranyl, and substituted or unsubstituted azetidinyl,



sul fo, phenylthio, phenyl-I|ower alkylthio,

al kyl phenyl t hi o, phenyl sul finyl, phenyl-I| ower
wal2boslegd4 i nyl , al kyl phenyl sul fi nyl, phenyl sul PomgEP2004/010688

phenyl -1 ower al kanesul fonyl or al kyl phenyl sul f onyl ,

and where, if nore than.gpe.radical Z is present (m

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

or an N-oxide or a pharmaceutically acceptable salt

-thakerdny, & _,énke;pﬁ&@%eyl Of: ﬁlwl-nbt%rocywﬁ %ﬁhﬁb Tmdrid- bF OM

0- 1; m'sOorl B, and E are each
d@’l’%ﬁ‘t”&% %{H@o-[hq:tgrqq%-laryl,A B, T and E are each CH or

Ris HofwR ik drslo hO%aﬁgland D are each CH or CQ and E

and T are eac a substituent on one or two
R, is wsnbstitutad omsumtmea eletyn‘ urubstitetedrop spbstiutad %yctl@@k)of

ke LT LR K

het‘é(da)/a%lkyl OCOR2, - O) R2, -CO02R2, - NR- COR2
.- CON( RZ&Z -S(0)2N(R2) 2, cyano, tri-nmethyl SI l anyl
X is a bREGDG r NI 3olhics shifane; ﬁ‘t"@d‘d&r w'fonammgmnqmtowraylene

pfelﬂéygbwtugeth@(@y oqmyd;(o)Np,subst ituted or substituted
. unsubstituted or substituted

Yis Hhéwer @I{;ylcwjagﬂw}ced orumisybstityted any|substituted or unsubstituted
s LS5 Ko ) oSSR eyl
hﬂzrqcsrclgai!sylb@md tuted or substituted aI kyl ,

2 o Bl B B S o UG B B SR, oy
etherifiad cmsste:rﬁete mgdm,oml{)dgcy?nc%( wmoxw%séer?é? ctﬁfbg i dMandyl,

n at__i.s,,uns | or substitute one
cofPaRRe Nt s A SR s er bl PGt GUas@ceisapto
stﬁlfoE Uhédyﬂhlgr phgnys-oner alkiitgo, Qvﬂkyﬁjﬁeﬁ thub Q)rl;@r)ylsulf nyl, phenyl-lower

Q oye al o- | ower
BRI Ry s B s bﬁ HovikageRdiapy! or
alayidh@wmmﬁonw raral Wiesre aif mtvsfdt =) tbnaebi{.&al Qﬂ@b{e}k{sehqrﬁ B8), the
e stituents ower al ken
%?@5 1 %@(’% '8?'%\7@{°r£+%5§n)}car bonyl , car bamoyl , yI ower
or an RldkiteGRiHARBMoned compound, wherein one or more N atoms carry an

oxygen atom;

or a pharmaceutically acceptable salt thereof.

A compound of formula (la)

_ACHR)—Y
N/
I | 2l (la)
C
i
Q
A\T(éD )

wherein

ris from 0-2;



| ower al kanoyl, hal o-I ower al kyl oxy, | ower

al koxycar bonyl, | ower al kyl nercapto, hal o WO
waQod/aea444 PCT/ EP2004/ 010688 - 130 | ower PCT/EP2004/010688
al kyl mer capt o, hydroxy-1| ower al kyl, | ower '

al kanesul f onyl , hal o-| ovvs?% _al kanesul f onyl,
phenyl sul f onyl , di hydroxy ra (-B(OH)2) and | ower
al kyl enedioxy or Y is pyridyl; and Z is hal ogen,
nlsfrgrﬁ]dqg N- 1 ower al kyl am no, hydroxy-| ower al kyl am no,
enyl -1 ower al kyl ami no, NN-di-Iower al kyl am no,
mis f,rgnpb.qnyl -l ower al kyl -N-1ower al kylam no, N, N-di-Iower
al kyl phenyl am no, |ower al kanoyl am no, or a
A, B, QuﬁaﬂdtTLmateasleDébmmeorom the group consisting of

| | k bonyl
o SRR QU RS TR o, corveac o e

erein
B, D, Bnsub¥ eire edahdCldior CE anbAld Nwred by nitro or by am no,

I N- | ower al kyl am no,
A B, ﬁlﬁp ES?C}%%FN@:I-Q f‘é%aﬁgd”.sm ®roxy, cyano, carboxy,
A, B, DoamiTaraenoy\daﬂboﬁy] and BveeN oal kanoyl or by carbanoyl ;
eut cal |y acceptable salt
A Ba{%ﬁelfgrgga%ﬁ éi—iopé%@%aﬁ‘? wherein r is from
B, E, 8rd2T araeach CHor CQY andmxlaadeebchNorB, D and E are
N —or A and D are each CH or
AD %%C'h%rgdé% S5 @Q a@d@é%w %BFW%%QF 028444
AandFBEEWeE%Z:B@-A 010aahd-B,Flarkd Tardeauted, to A, to Dor to A
is selected fromfluorine, ch|lorine or

. angd. ;
Qis atﬁugﬁq t onﬁleqrf%,?arbgl ﬁt}qms sﬂe@fﬂﬂ rorp,§,tvar g{gyp cqangne,ﬁ@gpf halogen,
uﬁidb@ﬁ&lted%r%ﬁdﬁtﬂeﬁt}éeﬂcméﬂélk £-ORLNERY ENIRIY, wNRSﬁO}zN(R)R

SESlE AR B DL RREOL coner,

mky)lggmyaﬁo thtneéthw&,|§ﬂ1{)|2?nsdﬂggntu¥]erng%M£t.tut@8 aryl,
URSUOTH f?&%ﬁHBﬁW%HﬁW@Oa@ %‘ﬁ’rﬁﬁ%ﬁé"tpwwyﬂé@ﬁtlmmo
m?id?zlwﬁl] | e:ﬂindgéﬂbkl:'f_ﬁff@qr %Hhﬁ'&tltu?éc{ %yrﬂ)ﬁyl dhsut skl bdlibBftuted
cycloalkyl, unsubstituted ory substltu}/ed heterocycloalkyl, such as substituted or
unsubstituted piperidinyl, substituted or unsubstituted piperazolyl, substituted or
unsubstituted tetrahydropyranyl, and substituted or unsubstituted azetidinyl,
-Ci4alkyl-aryl, -C,alkyl-heteroaryl, -C4_4alkyl-heterocyclyl, amino, mono- or
di-substituted amino, heteroaryl-aryl;

Ris H, lower alkyl or loweralkoxy-alkyl;

Rz is unsubstituted or substituted alkyl, unsubstituted or substituted cycloalkyl,
unsubstituted or substituted phenyl, -C,salkyl-aryl, -Cy4alkyl-heteroaryl or -C,_alkyl-

heterocycloalkyl;

X is abond, Y, -N(R)-, oxa, thio, sulfone, sulfoxide, sulfonamide, amide, or ureylene,
preferably -NH-, -NHC(O)-, -NHC(O)NH-; |

Y is H, lower alkyl, substituted or unsubstitﬁted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted cycloalky! or substituted or unsubstituted
heterocycloalkyl; and

Z is amino, mono- or di-substituted amino, halogen, alkyl, substituted alkyl, hydroxy,
etherified or esterified hydroxy, nitro, cyano, carboxy, esterified carboxy, alkanoyl,



4-(trifluormethoxyphenyl)am no),
(et hyl am nosul f onyl ) am no, (nethyl sul fonyl)am no,
wORedsragwdr o- 2H pyr an- 4-yl ) am no, PCT/EP2004/010688
(tetrahydro-2H pyran-4- yl)nmet hyl am no,
(tetrahydro-3-furanyl)am IB
(2 (1Hi m dazol - 1-yl )eth)J ?am no,
hydr oxyet hyl am no, (2-nethoxyethyl) et hyl am no,

Sufdrad AR, PN GE Qs R carS G niahp 28k HerZapto,

dudfoy m’(wrtlmommehyl%wgaalkyiw Q, alkylphenylthno, phenylsult”nyl, phenyl-lower

%%YE‘%/@'{ %W?ﬁﬁgaﬂ]%wya%%enylg&l?o%f, pmenyl-ﬁo%é'rglkanesulfonyl or

éikydpfmtybshlf@tw dmylcwmz)e 1i{rBbde-thym bne dadigal Z ippreseatzimnyR), the
4- (2- hydr. ra2|nyl
Szt'b%é{"ﬁ% %ﬂ%ﬁ%ﬁ@%l el dg‘ dhazi nyl, 4-acetyl -
or an N- d?ddéeéraazbﬁafhac&it@ﬁﬂy shcB¥lable salt thereof.
4-(trifluornmethyl)-1-piperidinyl,
4-(di fluoronethyl)-1- plper|dynyl
3. ALO0PRERY CHEWY12) - 1- pi peri di nyl ,
wherein 4- phenoxy- 1- pi peri di nyl, 4- cyano-l- pi peri di nyl,
4-nethoxy-1-p|per|d|nyl,
ris frdmed-Boxycar bonyl - 1- pi peri di nyl , 4-hydroxy- 1-
pi peridinyl, 4-carboxy-1- plper|d|nyl
n'504“(1amnocarbonyl) 1- pi pe r|d|nyl 4- et hyl t hi o- 1-
mis Pfrldlny| 4- et hyl sul f onyl - plperidinyl,
@P rahydr o- 2H pyran-4-yl)oxy, 4-norpholinyl,

A, B, ® andlE%Ré BXEHOHRRTA a¥d T N&rphenyl - 4-nor phol i nyl; R
s Hor methyl; Xis -NR-, oxa or thia; Yis phenyl

A, B, tTrapd E@%?@%@T‘Pf@%@ﬂ%@'%’d@étltut ed by one or two

A, B 4fEDErE 8hcPCHU IT@BRAE andubsieidadr™;S sel ected from
am no; acetylam no; fluorine, chlorine or brom ne;

Q is 4 sulistitusot g pnenat twpol c;arlmd*e}tbmsrsemctqdyrqm thei grbump carrsiting lof
'{%ﬁ)&{ g';‘(én i ve 'E EoGrr Sgéglﬂ%(tlxg r@ﬁ}@ﬁ{y‘)x?ﬁé gﬁ‘fé‘gg’ﬁz’ng" Rﬁ‘%’kf&‘ R)z;
OIRKOMR, r-$(l@3ﬁ§ Sﬁ(@kfﬁﬁ H@CQRES'Q(QQR;J( ¥Rz, -NR-COR;, -CON(Ry),,

_ - I
KOS SR BT ATB Dl sagey! o

unsbb$tumed msb@t@tedlhéiemaafl ttﬂtsuhﬁltluled oesubslitutad cycloalkyl,
B%Wﬁt@& %Pg%éﬁtltd@c} R&%JE‘E&@&@MX Cﬁﬁ? Ilaryl -Cyqalkyl-heteroaryl,

uororre nercapto
mmm@smmmm, artima, frhanor onwtsln@amt@kifanmw,,
phenyl sul fonyl di hydroxybora (-B(CH) 2),
Ris B opdoey Pk r i i di n- 4-yI , ~ oxazol - 5-yI ,

Rais %ngrrﬂéoi EX;I edlor?’suggt@%d aﬁﬂ(y? uX%thbﬁlt m'té)cy 5%%Istlt§te\é Oc,galo?lkylt B\Denyl

razo "Bhedr ox
-a)alyaimmtyl,c-@ﬁhﬂikyl—aetmmryjrorVDMEhémMMoalkyl
PCT/ EP2004/ 010688 -132 Y is pyridyl, 2-, 3- or
Xis -WRarfRsPRRYI , 2-, 3- or 4-acetyl ami nophenyl, 2-, 3-

Yis p?]enyl that is unsubstituted or substituted by one or two identical or different
substituents, selected from the group consisting of amino; lower alkanoylamino,
halogen, lower alkyl, halo-lower alkyl, hydroxy; lower alkoxy, phenyl-lower alkoxy,
and cyano, or alternatively or additionally to the preceding group of substituents,
lower alkenyl, Cs.1zalkoxy, lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl,
lower alkanoyl, halo-lower alkyloxy, lower alkoxycarbonyl, lower alkylmercapto, halo-



4-f| uorophenyl, 2-, 3- or 4-chlorophenyl, 2-, 3- or
4- br onophenyl, 2,3-, 2,4-, 2,5- or
w0 2doschiegdal or ophenyl , chl or o- quoro phenyl , PCT/EP2004/010688
4-chl oro- 2- quoroanlllno 2-, 3- or 4-net hyl phenyl ,
2-, 3- or 4-ethyl phenyl, %3 - or 4- propyl phenyl ,
nethyl fluoro- phenyl, (%
4 trlfluoronethylphenyl 2-, - or 4- hydr oxyphenyl ,

OX e fpt&qiaﬁP &ﬁ%yélkyﬁower?’al esﬁf; e (ﬂ'é f/'

alkanﬁulfomylmlwahomh;dﬁhydmxyb@a (fB(OH)ﬂmde\péTmWIenedloxy or
. 4-ch 8 5- trifluoronethyl phenyl,
YisyrdyleaBds-tri f1 uor omet hyl phenyl , 3, 5-di met hyl phenyl ,

2o R SRR, 5B TR DA -

alkylaminog &4Yy- dahnweo alkNarrm\m N-plhayl-lamien alkyh@ldmw;antydmano

L T

Welgralip cawesting Df(?"*@&hmlmmdmhdrgmweablkanymrtmriylamim,
&rd f LSt fo
Bachhe pHe G S ¢Tis R BERURARIT sty nitro or

bmemmnom &leo pi Ba@gem aﬂmmal N-naweaé amylaa:ms@ N,$l-di-lower alkylamino,

6&5/5%)65&& ﬁgrbg I%\ﬁ?rgatﬁéb%glégr%rﬁg l%ﬁélkér}oyg?r@n %:]W%oyl
or an N-(Nwéid)ré FM&Ma@bﬁMeﬂﬁhé&ptaH@’éﬁﬂh&reoﬁyano car boxy,
| ower al koxycar bonyl, |ower al kanoyl or by carbanoyl;

or an N-0 r a pharmaceutically acceptable salt
4. A GpEpROYPd O Ecgﬂ"g%npound of daim2, whereinrisl; n
whereinis 0; ms0O; B, Db E, and T are CHor CQand Ais N
or A B Dand E are each CHor CQand Tis N, Qis a
ris froods2i t uent on one or two carbon atons sel ected from
. 4éuor|ne chlorine, nmethyl, ethyl, propyl; am no
nis Akt hyl ami no, N-et hyl ani no, N-(n)- propyl ani no,
m,3®5}$opropylan1no 2-cyanoet hyl am no, _
( net hoxyphenyl ) anmi no, 3- (4-nor phol i nyl ) propyl ani no,
A, B,D &myEiatk 8y¢h OHtMO@ENNT is R A 1B bhdl Dtk LBERNTHAGH AQ and E
4- tk+in1 ol - 1- yI)butyIanlno
A9t PIF RO et hoxyphenyl ) ani no) ,



(et hyl am nosul f onyl ) am no, (nethyl sul fonyl)am no,
(tetra hydro-2H pyran-4- yl)arrm no,

wORedsragwdr o- 2H pyr an- 4-yl ) met hyl ami no, PCT/EP2004/010688
(tetrahydro-3-furanyl)am no, WO 2005/ 028444 - 133
PCT/ EP2004/ 010688 ( 2- ( 1H3qmd dazol - 1-yl ) et hyl ) am no,
2- hydr oxyet hyl am no, 2-(2-hydroxyet hoxy) et hyl am no,
tetrahydro-1(2H)-pyrimdinyl), 3-(acetyltetrahydro)-

Qis béd{d%ﬁ)to RY td DA 'tcm('andm R s¥dted from ﬂuonne chlorine or bromine,
- hydr oxyet hyl ) - 1- pi peraZ| nyl . 4-(ethoxycar bonyl

mftfm ﬁ&}yaﬂrwl hydr%ewth%y SthYa 1“M9’0XY?#\9)§% .deghpxyethoxy.

(24(1H|H|JAZBP’4JVF)EI'H)SJ<); h}/zji%xpiﬁfh&hélﬁ l; acetyl, formyl, methylmercapto, or
I 1 uoronet hyl pi_peri

ammphlern?thw\awnn N qmpfaﬁ@?q, & Gﬁ%prorwl-aﬁ dhisepropylamino,
2&&%&@1&5{.}1@ ﬁ(rﬁé‘@l@?}?ﬂneﬁ&l%lhg' Y- morpholmyl)fropylamlno

hoxy- 1- pi perid hoxycar b

3-,§p)g@myam91ylanmnqqy%(%gyldlnyapmtamjnq}ﬂ 1H—|¥mdazol -1-yhbutylamino,

44% nﬁa&ﬁ%b prmﬁﬁéatnﬂi qq}eg{’ylérﬁaﬂ;ééur?@gmmﬁﬁb)

e
(Mﬁtﬁﬂﬁﬁ@ﬂﬁ‘{ﬂm'ﬁﬁy@eqﬁf}wKS%?HIH’D’Wt yiaamppﬂ@raWro-ZH-pyran -4-
1 R
yuﬁnépgbmﬁkhnbmm& 3LmenKlrz{m.% e@ .'gﬁ%dr?gﬁ 5 m%fﬁgyém.ng
Z@M@kr@mthx'@mm, (ﬂ'”@mwthmf@%ﬁhﬂ?% or two ideritical
f

285 h%rlt)%gtﬁag&)eﬂgﬁmot §;§ ﬁ%k;@@@fﬂ L E@%}fléaﬁg&riyp?-azendmyl
3gagexy tﬁ;ﬁ%wl tegahycgo-.?é-H 3 qx@glnyl; @hgqlfyﬂ 2,5- oxathlazm -5(6H)-

I4fe‘ﬁ{3hﬁr ?Zﬁ)rb)fnhw&hﬂz‘%@ @XE@W&M ‘1'??!9’ 'Eyr‘mldlnyl piperazinyl,
4ﬁ2ﬁwrﬁweﬂyl)rbmp§r@ml 4- (eywm%rb@mw}%/-pwrw Hyageittdny|

t 1 -
o3l BBnn gt RnBeRi g oK dusimorn-
pipengdydii d- (amermlraethv|21—plm@rryi 4- nvheingxw piperidinyd 4-cyanpd-
C

gﬁ%&tjylt& urenrl?tt 1E$1gé§dalﬁgo$neat om sel gﬁi‘gﬁ)@{ 'Hﬁ]%\lNﬂ' h?dkﬁcy"’h

pileridiny4- gammgﬂ -piperidinyl, 4-(aminocarbonyl)-1-piperidinyl, 4- methylthlo-1-

piperidinyl, 4-methylsulfonyl-1-piperidinyl, (tetrahydro-2H-pyran-4-yl)oxy,
4-morpholinyl, 3,5-dimethylmorpholiny! or 2-phenyl-4-morpholinyl;

R is H or methyl;

Xis -NR-, oxa or thia,

Y is phenyl that is unsubstituted or substituted by one or two identical or different
substituents selected from amino; acetylaming_; fluorine, chlorine or bromine; tert-
butyl, methyl, ethyl or propyl; trifluoromethyl; h');aroxy; methoxy, ethoxy; benzyloxy;
cyano, or (alternatively or additionally to the preceding group of substituents)
ethenyl, Cg.12alkoxy, tert-butoxycarbonyl, carbamoyl, N-methyl-carbamoy! or N-tert-
bUtyl-carbamoyl, acetyl, phenyloxy, trifluoromethoxy, 1,1,2,2-tetrafluoroethyloxy,
ethoxycarbonyl, methylmercapto, trifluoromethyimercapto, hydroxymethyl,
methanesulfonyl, trifluoromethanesulfonyl, phenylsulfonyl, dihydroxybora (-B(OH),),
2-methyl-pyrimidin-4-yl, oxazol-5-yl, 2-methyl-1,3-dioxolan-2-yl, 1H-pyrazol-3-yl,
1-methyl-pyrazol-3-yl, methylenedioxy, bonded to two adjacent carbon atoms or



N- et hyl am no, N-(n)-propylam no, N-isopropylam no,
2-cyanoet hyl am no, 3-(net hoxyphenyl)am no,

wOo-2(es/0reephol i nyl ) propyl am no, PCT/EP2004/010688
3-(pyridinyl)nethylam no, 2-(2-pyridinyl)ethylam no,
4- (1H-i m dazol -1-yl ) buty i no,
4-(trifluornmet hoxyphenyl )am no),
(et hyl am nosul fonyl )am no, (et hyl sul fonyl)am no,

. t et r.ah - < 4- ' )
v AL ZN AN £\ T Ramicpten. 2. -or
Afetroptiendr 2~ 3- bud-anlptophenylp2-, 3- or 4-bromophenyl, 2,3-, 2,4-, 2,5- or

ARl Hord: it ShR, 3o 2 fuoroaniline, 2. a- or

4pmpmylpdenm 2-, 3~ qrt4rethylpbemgbt Zry 8-) or 4lpr|@ppleherwl rm«bthyl-ﬂuoro-

e ndh W TyParohielsi Rk 84 o dshwdrayohen 2- 3 95

4RgEthokpiheay102-0886r %mqumepyllnmﬂpmqy'rqﬂilmymhenyl 2-, 3-or

4?%@&;)&155@% ' dép % cés%r}qugh)alof-y 3 orpi R%ftﬁﬂdr{%r 4-chloro-5-
tjﬂdwo*nemylpherm ;ﬂebmmon&tnﬂuér;u:mtmipdyerw# |3, peimeadhyiptienyl,
RO ITRP RIS iR el hevamyh sobmsyt-etyphenyi or
FPemeobenzylphenyl; arat phol inyl; Ris H X -NH; and Y is
phenyl that is unsubstitut ed or substit uted by

Z is halegen.i ataino.fiHawar alkylaming,hygeadtjewer qllg@zﬂpﬁﬁyphenyl -lower
atl%mlhb’ N, Ndlw&%arﬁhbrﬁﬁdhé 196 EMY-PRRME alkylamino;

cl ohexy hat i-s. unsubst ituted or
Ig(),gytl(pquna@w nylgmg}o nggwalkapﬁ)d@my]o qQrisggubistituent selected from

tHﬁ.%étdohéa&tﬁ% Abensdiishinb wha HhBMy GV IIKo9EarBYnyISRb,

, or an"N-oxide or pharmaceutically acceptable

Vﬁmf@lnﬁmfb?’&ﬂ/' ragicalin egh sasriissnsupityted or, '%/\HQSQN*IECP b){ Ritro or
bk amifb3als Bfg‘t%llogeﬁ afindPN-1BREr gk)%l%lr%aw‘l\l @Ho%?' aI_R lafhino,

I's a su tuent on one carbon atom sel ected from
hydrwgmanw carboxy, lower alkoxycarbonyl, lower alkanoy! or by carbamoy};

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

5. A compound of Claim 2,
wherein
rist;
nis o0,
mis 0;
B,D,E,and Tare CHor CQand Ais N or
A,B,DandEareeachCHorCQand Tis N,

Q is a substituent on one or two carbon atoms selected from fluorine, chlorine, methyl,
ethyl, propyl; amino, N-methylamino, N-ethylamino, N-(n)-propylamino,
N-isopropylamino, 2-cyanoethylamino, 3-(methoxyphenyl)amino,
3-(4-morpholinyl)propylamino, 3-(pyridinyl)methylamino, 2-(2-pyridinyl)ethylamino,
4-(1H-imidazol-1-yl)butylamino, 4-(trifluormethoxyphenyl)amino),
(methylaminosulfonyl)amino, (methylsulfonyl)amino, (tetrahydro-2H-pyran-4-
yl)amino, (tetrahydro-2H-pyran-4-yl)methylamino, (tetrahydro-3-furanyl)amino,



Ris H Xis -NH; and Y is phenyl that is substituted
in the 4-position by tert-butyl or trifluoronethyl;
wono@n2d4oxi de or pharmaceutical |y accept abl e 8airEP2004/010688
thereof. 8. A conmpound of Claim4, whereinr is 1;
nisO0; msO; A B and D.gfe each CH and E and T are
each N, Xis -NH; WO 20057028444 PCT/ EP2004/ 010688
-135 Y is phenyl that is substituted in the 4-position

Per.t tyI et hyl am no
(?sﬁ F%’i --‘/A)ﬁ“’ésﬂa'SP‘ ah%@?ﬁ%})ﬁgr Thar ¥raceut| cally
ZE{QQQEIO&bétBOMéthbehMOE¢Eftrah9droAl QHDFpmm:dlr’wf) A adetyltgtrahydro)-

f
T e ST e R A ARGl b Y e
14 ;%l‘btlﬁﬁoh hbetyﬁ-‘spipethzinyn }piplenqmwh GL(ylﬂpometbghﬂ fpigeyidinyl,
uj_nazo i, n a
adiongremtigr P obelih JP ORI R IRR RN Bl Penon-1-
wégb?ylflmdy?ho-uﬁmetaﬁmym raéltdonuhphmelnﬁlr@ nsetaoxycarbonyn 1-
pisegovs bt ing e hoRak i, XanlBremeayy -
pﬁ:féntainyh @rméetRgthio-14pigdnidiny’) gsmethys hitortyl- ¢-p;ﬂe|ndm5/:¢ dgnorpholinyl,
em se n ing o
3%3'8’&?’%" BWE’B@?PE%PEWVEQ %BEPEO'}VE?JI Isovve? al kyl ,

SR2, -NRS( O 2N(R) 2, -NRS( O 2R,
R'SH%%QEF S(0) 2R2 -OCOR2, -C(OR2, -CO2R2, -NR-COR2,
X is -NINEeR2) 2, - S(O) 2N(R2) 2, cyano, tri-nethylsilanyl,

unsubst i t ut ed
Y is phenyl that is unsubstituted or substituted by one or two ldentlcal or different

substituents selected from fluorine, chlorine, bromine; lower alkyl trifluoromethyl;
4-chlorophenyl, 2-, 3- or 4-methylphenyl, 4-chloro-5-trifluoromethylphenyl, 3-bromo-
5-trifluoromethylphenyl, 3,5-dimethylphenyl; 4-methyl-3-iodophenyl, '
3,4-bis(trifluoromethyl)phenyl or 3-bromo-4-ethyl-phenyl;

or an N-oxide or pharmaceutically acceptable salt thereof.

6. A compound of Claim 2,

wherein

ris 1;

nis0;

mis 0;

A B,DandEareeachCHorCQand Tis N;

Q is a substituent on one carbon atom selected from amino, N-methylamino,
N-ethylamino, N-(n)-propylamino, N-isopropylamino, 2-cyanoethylamino,
3-(methoxyphenyl)amino, 3-(4-morpholinyl)propylamino, 3-(pyridinyhmethylamino,
2-(2-pyridinyl)ethylamino, 4-(1H-imidazol-1-yl)butylamino,
A-(trifluormethoxyphenyl)amino), (methylaminosulfonyl)amino,
(methylsulfonyl)amino, (tetrahydro-2H-pyran-4-yl)amino, (tetrahydro-2H-pyran-4-
ymethylamino, (tetrahydro-3-furanyl)amino, (2-(1H-imidazol-1-yl)ethyl)amino,
2-hydroxyethylamino, 2-(2-hydroxyethoxy)ethylamino, piperidinyl, 4-(trifluormethyl)-
1-piperidinyl, 4-(difluoromethyl)-1-piperidynyl, 4-(phenylmethyl)-1-piperidinyl,



or substituted aryl, unsubstituted or substituted

heteroaryl, unsubstituted or substituted cycl oal kyl,
wonseshesd4t ut ed or substituted heterocycl oal kyl PCT/EP2004/010688

-Cl . 4al kyl -aryl, -C, 4al kyl -heteroaryl,

- C, 4al kyl - het erocycl yl , 3gino, nono- or di-substituted

amino;, Ris Hor lower”~ #y1: R2 is unsubstituted or

substituted al kyl, unsubstituted or substituted

U SRS yarg S-SR Metoay degiep il |

4- éth?xyca?ﬁdﬂ)yt—:l p(Déﬁdm?thhydﬁ:Wﬂqﬂ@ean f@mrdexy—1 plpendlnyl
sul f ona

m de .or
Elrratreiban o Paraintyf TERG: yPredobl, i RTReRlste-
bmb%omhwter oaryl, substituted or

unsubstituted cycl oal kyl or substituted or
Ris Wnsubstituted heterocycloalkyl; and Z is am no, nono-

or di-substituted am no, hal ogen, al kyl, substituted
X -Niy EW hydroxy, etherified or esterified hydroxy,
Yis ;ﬂtet'lgﬂhatﬁ ﬁﬂﬁbsﬁ@fe@&%u[iﬁﬁﬁt% Ip cﬁ%nﬁ@rrhgﬂ‘ﬁjl’ trﬁlhl‘cﬁﬁ’étﬁill’

bstituted Car am)é
lanprdpyiotelfgpmﬂ,l rdethexy, #etrlfmwmethosmheayl DWJ’HW'I‘FM hexyl that is

@vﬁ&%ﬂgﬁl tute V&?[suﬁstilﬁ}f%]&e % [&weﬁ\';j\\féyi %8[2/V1h5f‘i's%nsubstltuted or

phenyl su flny f1nyl
mmytum@wmat@ga‘n Cmbly lovsgreatmlis ul fonyl phenyl - | ower
al kanesul fo WO 2005/ 028444 PCT/ EP2004/ 010688 -
or an N-opdge O'Q%W“B 'B’LﬁCF blesgiipsfgdr e, if nore than one

radical Zis present (m>2), the substituents Z are
7. Al eb@igdupdlof Crairdief f erent; or an N-oxi de or a
pharmaceutically acceptable salt thereof. 10. A
Where'ncon'pound of laim9, whereinnis 0; risQ msO0;, J
I'IS1|'S a bicyclic heteroaromatic ring system selected

fromindolyl, isoindolinyl, quinolyl, isoquinolyl,
nis @ui nazolyl, purinyl, ci nnoI i nyl, napht hyri di nyl ,
phthalazinyl, isobenzofuranyl naphthyridinyl,

mis ght hal azi nyl, chronenyl and purinyl; Ris H or |ower
A, B,atl),k%ld;E areeachCHand Tis N;

Q is a substituent on one carbon atom selected from morpholinyl;

Ris H;

Xis -NH-; and

Y is phenyl that is substituted in the 4-position by tert-butyl or trifluoromethyl;

or an N-oxide or pharmaceutically acceptable salt thereof.

8. A compound of Claim 4,

wherein
ris 1,
nis 0;
mis 0;
A, B and D are each CH, and Eand T are each N;
Xis -NH-;



Xis Y, -N(R-, oxa, thio, sulfone, sulfoxide,

sul fonam de, ami de or ureylene; and Y is H, |ower
wablbosiopsaubsti t ut ed or unsubstituted aryl, subBCTERR®A010688

or unsubstituted heteroaryl, substituted or

unsubstituted cycl oal kyl_4qg _substituted or

unsubstituted heterocycloal kyl; or an N-oxide or a

pharmaceutically acceptable salt thereof. 11. A

Yis ;?h%n?ﬂHths ggl?sﬂtﬁé(ﬂ?]tﬂe 4I\?@f§ﬁlgﬁ39 (B 59 - ahys0; mis 0; J

n YIs tent but yl phenyl ;

Qis 82- r@ardﬁy@mgamuﬂfs@smahmﬂnutl cally acceptable salt
t her eof A conmpound of C aim 10, wherein nis0O; WO

or an N-@@cﬂ)és¢>m&4maceL&lsallyraqcspieble saitgleereofy i s quinazolyl; Xis
NH, and Y is 4-tent-butyl phenyl; or an N-oxide or a

lyy acceptabl e salt thereof. 13. A
o RUMERGHD

amlO wherein n is O; ri so;
wherein

nis from 0-2;

ris from 0-2;

m is from 0-4;

J is a bicyclic heteroaromatic ring system, selected from indolyl, isoindolinyl, quinolyl,
isoquinolyl, quinazolyl, purinyl, cinnolinyl, naphthyridihyl, phthalazinyl,
isobenzofuranyl naphthyridinyl, phthalazinyl, chromenyl and '_pu(inyl;

Q is a substituent on either one or both rings of the bicyclic ring system, and on one or
two carbon atoms on either one or both rings of the bicyclic ring system, selected
from the group consisting of halogen, unsubstituted or substituted lower alkyl, -OR,
-SR,, -NR», -NRS(0):N(R)z, -NRS(O):R, -S(O)R2, -S(0),R;, -OCOR;, -C(O)R;,
-CO:R;, -NR-COR;, -CON(R>),, -S(0).N(R>)., cyano, tri-methylsilanyl, unsubstituted
or substituted aryl, unsubstituted or substituted heteroaryl, unsubstituted or
substituted cycloalkyl, unsubstituted or substituted heterocycloalkyl, -C_salkyl-aryl,
-Ci4alkyl-heteroaryl, -C,4alkyl-heterocyclyl, amino, mono- or di-substituted amino;

R is H or lower alkyl;

R, is unsubstituted or substituted alkyl, unsubstituted or substituted cycloalkyl, phenyl,
-Cyalkyl-aryl, —CMaIkyl-heteroaryl or -C4alkyl-heterocycloalkyl;

XisY, -N(R)-, oxa, thio, sulfone, sulfoxide, sulfonamide, amide or ureylene;

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

heterocycloalkyl; and

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



msO; Jis isoquinolyl; Xis NH and Y is
2-tert-butyl-pyrimdin-5-yl; or an N-oxide or a
woheosmagaut i cal |y acceptabl e salt thereof. PCT/EP2004/010688
PCT/ EP2004/ 010688 14. A pharmaceuti cal conposition
'~ conprising a conpound acr:_régécﬁ ng to daim1lin
conbi nation with a phar utically acceptable
carrier. 15 A net hod of treating a patient having a

as r| zed ' ' t
SRR T SrE SR o BIRAT ALY P02 btent B 245 he
ﬁ@m;tne&b@aragddrmwlmdiﬁm‘ere;nt an effective RAF kinase
i nhibiting amount of a conpound of Claim1. 16. A

or an N-gxidererc RiTarmegewicaly acoeeteblesaltiRergpease characteri zed
by excessive signaling through the MAP ki nase
oﬂr{b"@:’u y is a cancer. 17. A nethod of Caim
10. Sd V\hgggrﬁ%ﬁrﬂ\égacancer is a nelanoma, a col orectal
wherein cancer an ovarian cancer, a gliom, an
Oadenocar ci noma, a sarcomm, a breast cancer or a liver
cancer. 18. A method of Claim17, wherein the cancer
ris 01 s a nelanona. WO 2005/ 028444 - 138 PCT/ EP2004/ 010688
19. A method of treating nelanoma in a patient which
mis Gonprises: (a) testing nelanoma tissue fromthe

patient to determ ne whether the nel ano
Jis aebd@fcé% Belsropreraatic mgsyetamselasted irm gl gaé%ﬁoany' quinolyl,
Jgﬂncﬁl%P&ul%M'ﬂlﬁ‘ﬁ% cnﬁﬁ&nny( hépﬁthﬁﬁﬁhyﬂg)hlﬂéﬁawl ent if

anoma tissue Is found to over exgr eSS

WbW@%@"Y' raphtRyridinyb phthalazinyb SEromenyt ‘b%‘ﬂ"frl%(b mut ant
Ri 'SRE\)F Ki Fe with an effective RAF kinase inhibiting
S PO mef(i‘ a conmpound of Claim1. 20. A nethod of Claim

X is LAN(RPESS, thid, i},@lfaﬂa @Gltox%‘éFsmfdhaﬁwaec AFfiRSHAEFchS) ahd
nmutation in the B-RAF ki nase gene sel ected from

Y is Gl88& ekELI B8 Ttute@l 3 InebsBi 88 Aryl, SBgMlTted oAbt ituted

G203 GIAA T8RS R BRoan e RO s N TRRA

heterocycloalkyl;

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

1. A compound of Claim 10,

wherein
nis 0;
ris 0,
mis 0;
J is isoquinolyl;
Xis NH; and
Y is 4-tert-butylphenyl;

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

12. A compound of Claim 10,

wherein

nis 0;



21. A nethod of O aim 20, wherein the nel anoma
expresses a nutant RAF Kinase. 22. A method of Caim
wadoosywhenei n t he nut ant RAF ki nase is a V599E murTa@&P2@®a/010688

-137 -

ris 0;
mis 0,
J is quinazolyl;
Xis NH; and
Y is 4-tert-butylphenyl;

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

13. A compound of Claim 10,
wherein

nis 0;

ris 0;

mis 0;

J is isoquinolyl;

Xis NH; and

Y is 2-tert-butyl-pyrimidin-5-yl;

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

14. A pharmaceutical composition comprising a compound according to Claim 1 in

combination with a pharmaceutically acceptable carrier.

15. A method of treating a patient having a disease characterized by excessive signaling
through the MAP kinase signaling pathway, which comprises administering to the patient an
effective RAF kinase inhibiting amount of a compound of Claim 1.

16. A method of Claim 15, wherein the disease characterized by excessive signaling
through the MAP kinase signaling pathway is a cancer.

17. A method of Claim 16, wherein the cancer is a melanoma, a colorectal cancer, an

ovarian cancer, a glioma, an adenocarcinoma, a sarcoma, a breast cancer or a liver cancer.

18. A method of Claim 17, wherein the cancer is a melanoma.



WO 2005/028444 . PCT/EP2004/010688
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19. A method of treating melanoma in a patient which comprises:

(a) testing melanoma tissue from the patient to determine whether the melanoma
tissue expresses mutant RAF kinase or overexpresses a wild-type RAF kinase; and

(b) treating the patient if the melanoma tissue is found to overexpress a wild-type
RAF kinase or express an activating mutant B-RAF kinase with an effective RAF
kinase inhibiting amount of a compound of Claim 1.

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

21. A method of Claint 20, wherein the melarioma expresses a mutant RAF kinase.

22. A method of Claim 21, wherein the mutant RAF kinase is a VS99E mutation.



