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15 February 2007 WO 2004/ 022553 PCT/ EP2003/ 00
Description { Indole derivatives or benzim daz
derivatives for nodulating | KB kinase 5. The
invention relates to indole derivatives or
bdM2 2PUHRBE25der i vatives which inhibit BE/EP2888/008629
to processes for preparing themand to their use as
pharmaceuticals. Patent application WD 94/12478
d&RsCBESN inter alia, indole derivatives 10 which
i nhibit blood platel et aggregation. Patent
appl i,cafions WO 01/ 00610 ngd WO 01/ 0774 descri be
RS U Plvad odenaTidsealh SRRSO BpAVIHng b kinase
which are able to nodulate NFiB. NFKB is a
rodj | c transcriptjon f.actor which is

8 BEMEbh cieliB 16 oBbled e @R Es i dinelrtisheo: ffuyatives

amitéch prhibih it Bukiresser jo pyaasissas dos prdparihg them &nd o their use

I 6. NFiB is present in the cytosol of
%F%harﬁﬁ%e%c%% is conplexed with its naturally

occurring inhibitor I1KB. Stinulation of the cells,

fPfatéﬁ‘ta #)lﬁ:é%nthﬂ%VS‘ 8 lﬂe% tEf% égi% RRYSE derivatives

phospho subsequent bt o _
PR L kiogt Pirielal S0d5EgaNgn. Ralshs apBbkations O 01160610
t bﬁldac\l\ﬂ(yfatl{MTﬂf d¥gsRbeWhingblet hteanmtt%a: esnd nlbenizll’rﬁdazole
cl.eus Q e it activates a large
ﬁﬁﬂ‘é? M&© ‘?5}?'86@{? Qh#a?ﬁ?%@ke@ﬁpn di seases such as
r heuwithisc beteredimietic grapisoriptiorn fetoromhichtidable to activate a large

| P BETer 2hze 1) ERRGAT nercae? Pt ERion Haolipes such

ﬁﬁﬂL-émMoﬂ’Wﬁ@bWellL -Gl NEsB ds pmseitthreﬂmcytesdsmfs;eﬂm@ere it
' s é@ﬁ]tpﬁie%dwztﬁ Qtsbﬁéf&'ﬂéw Béc@?hg’aﬁnhﬁﬁﬂb‘?rlﬁB %?nulatlon of the

rf%’lngg%?‘p@%%%ﬁbgmgﬁeleiagsﬂg the deB iheing, phosphosylatast and
gﬁubééqmﬂy @rolteih d@Mg liﬁ?clﬁqtbotﬁﬂ@ah o l‘lthg;?é Efd.téo bﬁi?a}hkdo% leads
R AR R N P taeR BOTRES e e itk oY el

uwhdre it at:h‘eateherlame mimbéeahpth:rﬁmmmatvrjalgénéhe
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g@ﬁ@@aﬂhﬂhﬁ fa?rtbmastt?@pdliaﬂ inferciéityny Alpbeimenrs disgagea) diabetes
ﬂe“:hﬁamhﬁt&?wwbégse“ 'oﬁgthérrﬁbél eRﬂ:ﬁ N‘IQ{B' lisaéétﬂféted

ecific |

' S r@?ﬁtﬂsf éﬂ @%FP%. be inhikitien: of| We<R i alse of value n the
sua@@trrierctabfl yancsp sifiee inWaséd hih bddcpy &eﬁfmér’iﬁ%r‘f'si&%ﬁn or to

 HEHRE el by BN it I0nHaS oo demBfctratid  that

kphmmeuﬁoals schnps glucurerticaihs,bsalimykates ok Kpldisadts e which
1481 Bidd FRURE Merdhy P TROIMSHERS SShiBlt the NF«B-activating signal -
chain at various points or interfere directly with the transcription of the
genes. | '

The first step in the abovementioned signal cascade is the breakdown of
IxB. This phOSphorylatlon is reguiated by the specific kB kinase. Thus far

no inhibitors are known which inhibit kB kinase specifically. -

The known inhibitors of kB kinasé frequently suffer from the disadvantage |

- of lacking the specificity of inhibiting only one class of kinases. For -

example, most inhibitors of kB kinase inhibit several different kinases at
the same time because the structures of the catalytic domains of these
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the same tinme because the structures of the catglytl

dormai ns of these 15 February 2007 2 kinases af February 2007

simlar. Consequently, the inhibitors act, in an

undesi rabl e mnmanner, on nmany enzynes, including_those

whi ch possess the vital function. 5 Patent

application WO 01/ 30774 has al ready, described indole

derivatives which are able topnodul ate NFKB and which

exhibit a stron hibitory effect on |KB kinase. _
S @"F’reSkE’B%‘é ofNEBHY.afhe ihjbiterseact in anpundesirable

01hBffies, candname gespiddemdutingerdsanihes: g@séess the vital

exﬂhﬁh na power f ul |nh|b|tory effect on oth '

ki has such as cAMP-dependent protein kinase, 10

proteln ki nase C and casei n- ki nase |f. However, when

h ' f th '
B WO PP O, B g s
t owhighy Bre abl@thlrﬁaéldatﬁFMEt&rm svhicthexhibitod - sttargyminhibitory
| eygbctwbh GRBC Rfas Qe% | g hel! ot #b&%&omﬁ%}p% disclosed in’

I Cl ent

" \?ﬁ%ﬁ@r' Hg\é\f’)ﬁ%@%’iﬁr ibgd indbegmanpgles,18lso rexhit a powerful

| enadhmtt@ry efectirrbiher kiriidsy 8usIQ BRQAUAGS. cfe{b'énﬁéﬁtaﬁﬂo‘?&n kinase,

r heu |d arthriitis (in,asso tiron w
elre Ct god é@g&ir}“kmqsg % er,cwhan daeir specnf‘ icity is
i nﬁmro¥edgraomﬁda ph#ewer inglol deﬂmﬁfes(lﬁtéﬁ ?&h@lt%@é@l%ase in their
S Wi cyt 0
R LMABRIE kit PRl "B iGo Dbl R e can
i ribﬂ;laéhleﬁed \Yath thes campobpds idis dase & ‘d.é(DlOﬂﬁiOWﬂS:s insufficient
aPAdMfstbAng osd GUAIVAR diguot suf fer from the

abovenenti oned di sa ages. ¥1e i ndol e derivatives
and benzi m dazol e derivatives according to the

I ﬂNeﬂhbl endédvor W%Eélﬁ' eﬁéﬁﬂd&' E@ﬁ@o%dé'fﬁr l‘tl’éﬁﬁlﬁ/ rf'iéhmatmd
ﬁéﬁ\‘{i g(ne%tl on {ljnhl ng,%%rlnnase very

RIS e Shp gttty PEGR), qsdpoasiirig, @sﬁrmazsardlac

adifardtion; atAlzhe:mla!BsFethBase’s 208anceta, dideasisdi (tﬂiééntfra’ilon of

f 'tfe%?m@ﬁfé‘%‘th ?%oﬁ@ﬁc aaéﬁ N %ro V'ce?gmg PhBs how been found
that the indole derivatives and ben2|m|dazole derivatives according to the:

- invention do not suffer from the abovementioned disadvantages. The indole

- derivatives and benzimidazole derivatives according to the invention are -
powerful inhibitors of IxB kinase, in this connection inhibiting kinases very
selectively, and have a hlgh blood plasma level following oral
administration.



,NNH RO wherein XisNorCH MsNorCH R is hydr
hal ogen chosen fromF, C, T and 8r, -(C-C4) %g F%gr“amow
-CN, -CF;. -OR5, wherei %R i s hydrogen or
-(C -C4.)-alkyl, N(I25)-1 wherein R5 and 126 zm
sel ected i ndependently from hydrogen and
(CrA)-alkyl, C(O-R5, where=in R5 is hydrogen or -(Cl
-Q 4kyl, or S(Ox-R5, wherein xis the integer zero, |
or 2, and wherein R5 is hydrogen or (Cl-C4)-alkyl; R2
Is a heteroaryl radical, which-is selected from
Accord?ng’lW%rm'éV ﬁ%ﬁébt%f‘ihé’hrﬂ@ﬁtloh HreFaes @, corhpbGiad of tHll ffmula
i mdazol i ne, indazoie, isothiazole, isothiazolidine,
.~ isoxazole, 2-isoxazolidine, isoxazohdino,
I soxazol one, norpholine, oxazole, 1,14-oxadi azole,
oxadi azol i di g1 oxadi-azol one, !
2,-3, 5- oxat ha oi e 2-oxide, 5-oxo 15 February 2007
~ 2b 4, 5-di hydrof Lg% 4) oxadi azol e, 5-o0xo0-1
2,4- th| adi azot¥, 5 pi perazine, pyrazine, pyrazole,
pyrazol i ne, ’E‘er jfol i di ne pyrl dazj.pe, pyrim di ne, .
‘tetrazol e, gghitidi ag thio pholi ne,
“thazol e and.tfi.azohQpe ri_n/the heter {‘)aryl radi cal
Is optionally .substltuthd one, ,? , or three times by
C(O-R5, wherein R5 is sel ectqﬁ rom hydrogen and- ,
. -(G-c4)-alkyl, -(d-C.,)-alkyl, -ORS, wherein R5 is
wherein: se| ected from hydr ogen. and -(Cr‘-Ca) -al kyl, N(R5) - R6,
wherein RS and R6 are each sel ected independently from
hydrogen and -(Cl - C4) al kyl, hal ogen, or a keto
X‘Fﬁh‘?'fa‘gﬂ, -C(O - OR5, wherein RS is hydr ogen
_ or-(C1-C49)-al kyl, 'or C(O-NR7)-R8, wherein R7 and R8
' M2 &th sel ect ed |ndependently from

R1 is hydrogen,
- halogen chosen from F, C), I and Br,
. -(C.-C4)-alkyl

N,
.CF.
-OR®, wherein R® is hydrogen or .(c,-cmlkyl
-NR®)-RS, wherein R® and Riare selcctcd indgpendently from hydrogen and

~Cr-Ca)-alkyl,

-C(O)R®, wherein R® is hydrogen or -(C.-C4)~a1kyl or
- S(0)-R?, wherein x is the i integer zero, 1 or 2, and wherein R® is hydmaen or

-(CrC4)-ﬂlkyl

R2 is a heweroaryl radical, which is selected from 3-hydroxypyrro-2,4-dione, imidazole,
- imidazolidine, imidazoline, indazole, isothiazole, isothiazolidine, iscxazole,
- - 2-isoxazolidine, isoxazolidine, isoxazolone, morpholine, oxazole, 1,3.4-oxadiszale, -
L ‘oxadiazolidinedione, oxadiazolone, !‘.,,'i,S-oxathtadmzole-'?-omde, 5—oxo- .




hydrogen - (G -C4)-al kyl -OH,. - O (Cl1-C4) - al kyl
and. - (Cl-C4)-al kyl ; R3 is hydrogen or -(Cl-c4)IaFgbuary 2007
R4 is a heteroaryl radical,. which is selected from
pyrrole, firran, thiophene;”imdazolc. pyrazole,
oxazol e, i soxazol o, t hi azol e, i sot hi azol e, tetrazol e,
1,2, 3,5 oxat hi adi azol e-2- oxi des, triazol ones,
oxadi azol one, isoxazol one, oxadi azoli di nedi one,
triazole' 3 hydr oxypyrro-2, 4 di ones.
Qi 0-1 -t hj adi_azol es, ri dine, pyrazine,
py f‘:ﬁw@larﬁ#@[ 1.3 feaadiezols, §c97‘|6?d2;¥ &-ihiadidadiol mperptint ayzzinsepyrazole,
q upyrakéline, pyraedidimeOpyiiizing) ﬁmﬁainlcn@trazdw lrlﬁ@é@hbl@ &hiazole,
W&hbr@ﬁohag’ n%%@ &Er?azgﬂ & Il\l/%%ﬂli@?ﬁ%%% gpﬁ%aﬁs optionally

rivatrves exa

| hef‘@ﬁ%’é‘ﬁ?ﬂomaﬁﬁbﬂ”‘w&@?@lhﬂ the heteroaryl radical is

optl o@} bsti E{yt ed o&glf‘{?gk\/\gy P th”d’ger(& 'ﬁ)ﬁﬂg%

amn CLCLHI r omet hyl, hydroxyl,
: hydrgg(yl & ‘éi’l y-al kyl, rnethyl ene- dioxy,

et hy+@ﬂ8dmmn 10 Salboted Gy draeR Bfd ~OIATH VoA bonyl
am nocarbonyl or -(G -C4)-al koxycwbonyl, or an aryl

' radi QMRWRS, oiberain RS1aa6 RS Gré BUR &ﬁ@ullﬁdepa&ghégﬁ mll%drogen

_ Februa 1- napht hyl . 2-napht ,
2-bi phenyg(ng4Ea%%flphenyl yl and 4-bi phenylyl. anthryl

and Hal leggmeory| , wherein the aryl radical is optionally
subst tut ed ne, two, or three tines

- by-( w kyl, -(G -Cs)-al koxy, hal ogen, nitro,

- anino, uoro r 0x
h G(%lz(}ﬁ% @@;ﬁt}lRauﬁgvdmﬁ%lmm@ébp)o%ﬂ 8 hyl enedi oxy,

rforrTy] acetyl, cyano hydroxycarbonyl am nocar bonyl

gal bonys |
g@?ﬁ‘ﬁ%ﬁér‘ﬁ% rom a‘}%ﬂ{ ghgeieciled %ﬂ@é%l&ﬂﬁﬂﬁpm
. CNh ydrogps -(C; AP alkyhOTdi-0-&5- CI:) Mmﬁ@e{caoﬁ)-alkyl
_ -(C, -A4)-alkyl, N(RS).RS, wherein RS and R6 are
. sel ected i ndepatdent l'y from hydrogen and
‘me@@ﬂd@senmrk&@ -Cq)-alkylp) - R5, wherein RS i's hydrogen or
-(Cl-A4)-allyl, or -S(O.-Rs, wherein x is the integer
~zero, 1 or 2, and wherein R5 is hydrogen or
R4 émhm:)oaqn kgdrt;al,o.vhldl mtselecwed stmmepymlcﬁumx% thimmeu&, imidazole,

SI&' Sﬁ’%féfsbfaﬁ[yﬂﬁ&b!ﬁ i83khi d?&{ﬁ%@ Ll n1338 ogathlgdxazole-?-

qeu I ca ace e sa
. eae asopaelens; omdwqawég&dwng, tgiazole,
Bdryﬂmnnbyrraa;muidhmsioﬁo-lwﬂ-thmdmmles, pyridine, pyrazine, pyrimidine,
indole, isoindole, indazole, phthalazine, quinoline, isoquinoline, quinoxaline, |
. quinazoline, cinnoline, -carboline and benzofused cyclopenta derivatives or.
cyclohexa derivatives of the heteroaryl radical, wherein thc hetaroaryl radical is =
opnonally aubsututed one, two or three times by -(C;-Cs)-alkyl, {C;-Cs)-alkoxy,
halogen, niftro, amino, trifluoromethyl, hydroxyl, hydroxy-(C.-Q)—alkyl methylene-
\ - dioxy, ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl, aminocarbonyl or
- HCi-Cq)-alkoxycarbonyl, or an aryl radical which is selected from phenyl, naphthyl,




the first aspect, conprising, a) reacting a conpound

of formula IVO~ RL R4 (1V) R2N -12 wherein RIS Frbruary 2007
and R4 are as defined above, with an acid chloride or

an activated ester of the %bnpound of the formula II1,

15 February 2007 2d . R11 X MHO01 ff R3~ N whereln

DI is -COON and 1211, X, Mand R3 are as defined

above, in the presence of a base, or where-

appropri at e, in the presence of a dehydrating agent in

SO \Y t b t
or ey, ZaeaRL Bpharll, ABoRbRIC pifh Ry SETRA Ry
fomhnyban wrmﬂ, whesein dherarprredigalds omo ¥ wekstigted ougs gvo, o
Whih@de, el BYCQOYWTs)-akyll 1€, -CIRAkERY, haloges, Nt angimear s
[ r
Wgﬁ@%ﬂ%&#ﬁ%ﬁv@%ﬁv AR et Bnedions,

achosayl ﬁcws@@no nyhraigecaEbonyhpr < bﬂhwcﬂfbcmb"
phagles or derivati zati on using chiral
enantionerically pure am no acids, separati ng t he 7
resulting diastereoners and elimnating the chiral

Rl hydmogengr oups, and c) isolating the conpound of the =

f‘?:rIBlgjeﬁ‘cﬁoééﬁﬁ%%ﬁg.’;l pmrglprepared by nmet hods a) orb)

orm or converting it into physiologically
to( réﬁé"&kgalts when acidic or basic groups are
pF@b.ent A third aspect provides a pharnaceutical
Qupgsition conprising a pharmaceutically effective

pt .of .t eco ound dj to. the first
MEWE{ |@@§”§%’gept abl e carrier.
-Drrgal dwhereisi BT and R mmmummdmmmhymgawd
I RA (O-CN-fill R 1/ N (1) NM-~
-C(O)-R’ wherein R® is hydrogen or «(Cy-Cy)-alkyl, or
-S(0),-R®, wherein x is the integer zera, I or 2, and wherein R’ is hydrogcn or
—(C,-Q)—alkyl

- oora stereoisomer or & mixture of stereoisomers in any ratio of the compound, or a '
phmaceuncally acceptabie salt of the compound.

A second aspect provides a process for preparing a compound according to
the first aspect, comprising, |

n)  reacting a compound of formula IV,

(iv)

. wherein Rl R2 and R4 are as dcﬁncd above,

w:th an aad chlondc or an achvatcd estcr of the compound of thc. fonnula III



HI~-NH R3 15 February 2007 2e and/or a

stereoi someric formof the conpound of the fortRifgbrpary 2007

and/or a physiologically tolerated salt of the

conpound of the formula |,2gvhere 15 February 2007 3 X

and Mare identical or different and are,

i ndependently of each other, N atomor CH R and Rl1

are identical or different and are, independently of

each other, 5 1. hydrogen atom 2. F, d, | or Br,

3. -(C1-c4)-alkyl, 4. -CN, 5. -CF3, 10 6. -OR5, in

whi ch R5 is._hydrogen atomor -(Cl-C4)-al kyl, 7.

-N(R5)-R6, in which Ropgpd R6 are, independently of

each ot her, hydrggeneat omlorATExn4) - al kyl, 8.

A0 -R5, in whicH,R5 s ) om (1))

or-(Cl-C4)-al kyl , }.Lm9 & : which x is the

I Nt eger zer oggh.C and K6 is 15 drogen atom

or-(Cl-4)-al kyl ,¢ R2 is . a heteroaryl radical from

t he group 3- hydr0xypyrro 2,4-dione, imdazole,

i mi dazol i'di ne, im dazoline, indazole, isothiazole,-

i sot hwhaeini 1ol i3e-:COGHxad Bll¢, X2V sz mkiad defged ahove, in the

|sox & 2a
3 Araents Bt dﬁ%ﬁf@ﬁﬁa‘f%‘é@%ﬁ%ﬁ%@%ﬁﬁﬂm agent in

3 R dir converng e proictisto & sompoind of the formua 1.
5- 0x0-4, 5-di hydro-[ 1, 3, 4]oxad|azole

0x0-1,2,4- hladlazol I azi ne,
Syr afﬁ?dé.aﬁ B‘F‘P?f-g‘d 0&9‘}%@8&& chb)l,'lf'l.%/ ée‘ﬁll pﬁ‘%pared by method a)
pyri ed twéch, pemmm o, lmmﬂmmahmmre.tdwm iregnantiomeric forms,
O CHREObI Bnarkoh A OBl ﬁ%*’%*%&?i‘ﬁ‘s%‘%gw‘w“y pute
net i ¥l ndsa oSt e Hiiditon using
ot he phlmi;ﬁna_ulmmﬁﬂ(cﬂ)l ¥ Ryc ammqmldsh sm:atmvny@regggng gxagnq:reomers
- Ghd elfrfimatiag thelchiral auxiliary groups, and

c) - isolating the compound of the foxmu]al which has been prepared by methods a)
orb) in free form or

d) .CO'ﬂVGI‘lm“ itintwo physroiogxcally 1o[emted salts when acidic or r basic groups are
pmsent.

A third aspect provides a pharmaceutical composition comprising a
: pharmaceutically effective amount of the compound according to. the first

aspect and a pharmaceutically acceptable carrier.

. Disclosed herein is the compound of formula |




30 1.2 -(C1-A)-alkyl, 1.3 -OR5, in which RS is
hydrogen atom or-(Cl1-C4)-al kyl, 1.4 -N(R5) - R6]5Fabruary 2007
which R5 and R6 are, |ndependently of each other,
hydr ogen atom or -(Cl-C4-af%yl), 1.5 halogen, or 35
1.6 keto radical, . 2. C(O-0OR5, in which R5 is

- hydrogen atomor-(CL-C4-alkyl), 3. C(O-0R5, in which

R5 is hydrogen atomor -(Cl-C4-alkyl), or 15 February
2007 4 4. -C(O-N(R7)-R8, in which R7 and R8 are,

i ndependently of each other, hydrogen atom

-(Cl-A4)-al kyl-OH -0 (C1- C4) al kyl or-(Cl-C4-al kyl),
ahdiRy agiteiye@ram@mﬂcafcnm of ti€icapapeurid/ bj theRformula | andlor a .
- AP RARRCHY 1bRUER el T REnBcRR MRS Bbfutd ¥\iere

t hiophene; . 1 m dazol e oxazole, 'I'sdxazole,

t hi azol e, isothiazole, tetrazole ,

1, 2, 3, 5-oxat hi adi azol e- 2- oxi des, triazol ones, 10

oxadi azol one, isoxazol one, - oxadi azol i di nedi one,
triazole, 3-hydroxypyrro-2,4-diones,

- b-0x0-1, 2, 4-t hi adi azol es, pyridine, pyrazine,
pyrim di ne, i'ndole, isoindole, indazole, phthalazine,
qui nol i ne, isoqui noline, quinoxaline, quinazoline,
cinnoline, p-carboline and benzofused, cycl openta
derivatives or 15 cycl ohexa derivatives of these
heteroaryl radical's where the heteroaryl radical is
unsubstituted or is substituted, once, twice or three
tines, independently of each other, by (Cl-C5)-alkyl,
- (C1- C5) - al koxy, " hal ogen,- nitro, am no, '

~trifluoronethyl, hydroxyl, hydroxy-(Cl-C4)-alkyl, 20
met hyl enedi oxy; et hyl enedi oxy, fornyl,-acetyl, cyano;
hydr oxycar bonyl , am nocar bonyl S
- (C1- C4) - al koxycar bonyl, or 2. an aryI radi cal from
t he group phenyl, naphthyl 1-napht hyl, 2-napht hyl’,
bi-phenyl yl, 2-bi phenylyl, 3 bi phenylyl and 25
4-Dbi phenylyi, anthryl or fluorenyl, and the aryl
radi cal ‘is unsubstituted or is substltuted once,
tw.ce o ' : ' .
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- cyano

or three tines, independently of each other, b
-(C1-C5)- al kyl, -(Cl-C5)-al koxy, halogen, nit )ﬁg’February 2007
am no, trifluoronethyl, hydroxyl, :

‘hydr oxy- (C1-C4) - al kyl , net hyl enedi oxy, 30

et hyl enedi oxy, fornyl, acetyl3 cyano, hydroxycarbonyl,

aryg e aRy idditical 61 d#brem! KR48! BRIMYendBhiy!

f t{\]%erm)r are corrpoundsl,r of tﬁe ?'orrrul gnpg}%g?e%%%h other,

at&ia néroé(-ﬂﬁ'ébentical or different and are,

I ndependently of each other, N 35 atomor CH Rl and
ar fined a bove.under 1. tp 9., .S - 1.

nerLAREANT piRdpedicdt b HiateGnslies fdgrsarenty of each other,

i sot hi dzol e hydrageraziohg, 2-i soxazoli di ne,

i soxaze) i di e, ol one, .1, 3,4-oxadiazol e,
oxadiag%lid?ﬁéﬂ1@%§sﬁl,2,3,5-oxadiazoIone, 15 February

2007 3-oxaz6teCskaliyb- 4, 5- di hydro-[ 1, 3, 4] oxadi azol e,
tetrazgl e, tghpdiazole, ‘thiazole, triazole or
triazolone, and the heteroaryl radical is

unsubstk t ut eéF f IS substituted, once, twice or three

ti s, o ndepe ?z*kﬁfcﬂzﬁ"é@gg?%@ aughi orch 4kl
O - N%’R7) i dﬁﬁ)h'gvmi%whi@% e Rar @re. idependently gf each
ofO ( (e:zilca;at beter, h%@#f)g@ﬁrat@hcvﬂ-(eeﬁf)fmy&gl kyl : CH, |

- - - of .- A -.a s |1 S r.oge
R A {o)2 %yf\ Whigh S Hyaigeh atogaey LG, o

r
fromtBe greBfDRIRT,ha whishtuiattedintedér perd, i bk 2, and R is

Gor i ved 1 r oY EREHE QA G [ ai e,
pyridazine, pyrrole, furan, thiophene, imdazole,
PHROLE, KAk Fary BT BB UBER By B 2 cone,
unsubsimidazele, or igidpzeliding, ed jmida@obime,e, inddzode,or igdthiaeole,
S MRS 1Y 8hpatd O i Blopdi O ke
trifl ul@P?S%?fﬁvg,, hy dRxpMalingy dr ox pxazaleca) - afl id4-oxadiazole,
met hy| exatlazoidinediehély loxaarizemye, f P2185.0x@ffbYlazole-2-oxide,
' 5-ox0-4,5-dihydro-[1,3,4]oxadiazole, 5-ox0-1,2,4-thiadiazole,
piperazine, pyrazihe, pyrazd!e, pyrazoline, pyrazolidine, pyridazine,
pyrimidine, tetrazole, thiadiazole, thiazole, thiomorpholine, triazole or
triazolone, and ' ,
the heteroaryl radical is unsubstituted or is substituted, once,
twice or three times, independently of each other, by
1.1 -C(O)-Rs, in which R5 is hydrogen atom or —(C4-Cy)-
alkyl, - '
1.2 =(C4-Cy)-alkyl,
1.3 -O-R>,in which R® is hydrogen atom or —{C1-Ca)-alkyl,
14 -NR-R® in which R® and R® are, independently of
| each other, hydrogen atom or —(C1-C4-alkyl),
1.5  halogen, or - |
1.6 keto radical, . _ :
2. -C(O)OR? inwhich R® is hydrogen atom or —(C1-C4-alkyl),
3. —C(O)—ORs, in which R5 is hydrogen atom or —(C1-Cy4-alkyl),
or : '
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hydr oxycar bonyl, am nocar bonyl or
-(Cl- C4) - al koxycarbonyl;, 25 or 2. phenyl, and {Priekyyary 2007

is unsubstituted or is substituted, once, twce or ‘
three tinmes, independently of each other, by F, O, 1,
Br, CF3, -OH, -(Cl-C4)-alkyl pr-(Cl-C4)-al koxy. 30

Di scl osed furthernoye gs the co und g : : .
N-[ (S) 42- di phEAYNAR hB- 1in svhigle-R2, mrdl Ry dar, indegdrdeadly of
| azol - 2-yl ) by dtheR- hydrBBERYARM, "BYLEN- M-S bdey-ca)-

H- i ndol e- 5- cgr boxam de,
N-{ 1- car banf Pﬁff@l‘atﬁihdbhenyl Ypyridin-2-yla

m no] ethyl }-2-(2-methyl - am nopyrimdin-4-yl)-1

Hq,ndol e- 5- car boxam ge, .35 a
V\ﬂs('%;%y%K@ﬁ”o@(@%?'é’-’@fﬁgdf%km'3, 4- oxadi azol - 2-yl)-2-(p
henyl pyri di n- . S 7 :
Eﬁ%ilr{% g}i 2?25 e% Qfeg%g?éﬁ;fl g{grdrﬁctaP ¥r|o?nmthneo 5}'/(5!.'! pmpglrrgl_e? _fgrla)l1: %hiophene,
N-{ 1]- caL b?;ﬁnylﬁtiaze![e(pylfdmtﬂ, apdm_eb_ld,)ig(yiaiﬁl?l- tAiatlofe, isothiazole,
m no] et wE amn Nz 4- - e

" indol o 5. SEEBEEIET 0324 PRl rides.  tiazolones,
N- [ 2- [ (4-f | O6ardiptaiene,) pisokaioloney| aradiakeolidifddiont, triazole,
, 2, 4] tri azoghg 1 4. e i
)20 2]_ melt h; %%@ﬁ?&??ﬁbﬁ(ﬁ% dLILOFiﬁ ’.-51.°Xf) 1,24-thiadiazoles, pyridine,
H-i ndol e- 5-REPEHRaRYdRIdine, indole, isoindole, indazole, phthalazine,
N- [2 1- car blarm_ylhelﬁwe!, pisgqmnbhhg,z Qimr’?c%iliﬁ@, NQUiRABInk; (Phadline,
_Hgi ;]ggl ey;]?gangag)lﬁﬁ: 'daré'nncp ISBénic};‘ugé&, cyclopenta derivatives or
N- [ 1- met hoxgyelhieaawlprivativaheithlepy Halbiva?ylrhaikhko) et hyl-

H: |( ﬁ?joize( évgfg%rgghg Q%E%%%P% rrég?cgl %én ult)s'tiguted or is substituted,
N-{ 1- car barsige. dwiceppiettyeppimesli indepghdantho bétdagh} etkef, by
2- am nopyr i-paA0Ry- 1) : R 55- mi .
N-(1- car bamoy| ~2) F“‘VS P“e%y(%%b?’.“?nﬂéﬁrz TR iy argino,

- (2- et hyl Titlugs0 Wy ri m dfidegl,) -1 © hydroxy-(Cq-Cy)-alkyl,
H- i ndol e- Syeéthprexadiofty, ethylenedio foﬁ;n[,{}ﬂ acetyl, 2_c:ngmo,-

[—

N-[1-(2-h t hyl b 1) -2-(ph
_ am'[ no)( et hi?&g%%ﬁf?%ﬁ@%ﬁ'gﬁ%%ﬁﬁﬁ %P%/( 4=y )ralkoxycarbonyl,

H i ndol e- 5ocar boxami de, L . ‘
(S)- 21 2 6 5t E%:}:?%‘ﬁﬁfg{ the"gfoub Bhbndi, haphthyl, 1-naphthyl,
3- [ pheny!| - @aphitiyluorbipheariyyipy ra-biptienyBA,y | BabibhehyyPPiand

. e
K{”{ 1 car baﬁm%ﬁy?!]%y[]ﬁ{’ anthid o5 SHarenY-.2%d et hyl pyri ni di n-
2-yl ) am noih& ARyl Fadigal(ig-unsubgtitied apyis isubsfitotad, Wrce] twice
H-i ndol e- 5 afede i . o
N ( ?S) S1- Cglﬁ gt i hependenty jof wach. 3L Y% Rl L)
i nopyr i ni d?k)"4-r'r&¥y-951*a. %n%ﬁfﬁ%’_& dhitfo5 agaRg.okiivodamethyl,
N({2 1m§ﬂ1 b?mt_ub)é@; [ CPhempdrbRy{Ec)naikyly! am nel@iyivhddibxy,
' _ y &Wyl%_nedioxy, formyl, acetyl, cyano,'A hydroxycarbonyl,
: -aminocarbony! or ~(C1-C4)-alkoxycarbonyl. '

L Disc_lbsed fu.rthermore are.compodnds of the formula I, where

.35

- Xand M are idenﬁcal or different and are, independently of each dther, N

atom or CH, _ | .
- Rtand R11 a_re defined as above under1.t0 9., - :
R2is 1. a heteroaryl radical from the group imidazole, 'isothiézole,
isoxazole, 2-isoxazolidine, - isoxazolidine, -isoxazolone,

1 ,3',4—o>(_adiazoie,' oxadiazolidinedione, ~ 1 ,2,3;5-oxadiazolone,
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20 pyrimdin-4-yl)-1 H benzi m dazol e-5- car boxam de, or
N-{1- car banoy! - 2- [ (phenyl ) pyri di n- 2- yl ani no] et HylFebpary 2007
2-met hyl am no- pyrimdin-4-yl)-1

H benzi m dazol e- 5- car boxam de. The term "hal ogen" is
under stood as neaning fluorine, chlorine, bromne or

25 iodine. The terns "-(Cl- -al kyl" or :

" - ( Cl- CByzcie k Hyoxo-4balibydrer[dt hidlbxadiazvbartetrgzole, thiadiazole,
hydr ocai Qe r 385546 S 0 hn i . .
strai gﬁ{l- cl’l1afi ﬁﬁg%@%bp\gﬂgﬁ%éﬂ%ﬁ% tr:bon _gfihgs r\‘!%“}t%rr%aE'Lylt 5acgcal ,'S
car bonuRsWpdituted oR isssubsiituled, oaemytwice prribpse timesbut yI |
pentyl or {mtbbanderiyi Al eackiBnrRRPSSi on “het eroary!

radi cal frfrp I;%eﬁgro#p f the unsaturated, partially
saturated of-'conffil@t8#¥aBo saturated rings which are
derived frotepyrhaslogen, gqiyr azi ne, pyri m dine,

pyri dazi ne, , gyrr ghe,~f , .t hiophene, imdazole,

pyrazol e, o&‘gzol"gé,:rq?s)ebu%@g’o?‘é, t hi azol g, and

i sot hi2zol eC(03-N(RIMRS, dodwhishmBAnang,RY are eiaepbadently of

%2 L o 8,R1 are.chaopbadent
oyt azol di e Bheh, BEIRACdhy Py AR R e D ERcay
35 - .

‘i soxazol i nealkyl 96x4& oiGaialyl, nor phol i ne,

i sot hi azol i ne, isothiazolidine, tetra hydro-

1.4-thiazine or piperidine. The conpounds of the

b Bnulia hydmgengtemarathyfaretbyanpl e, as described in

pat ent applications WO 01/ 00610 and WO 01/30774. -

ﬁ] her, the starting 15 Febryary 2007 7 conpounds for -
iScHeni cA NEl&oRdngadiFal irsiinths graup ehrdheeunsaturated,

readily preptalgdsatsiratedmet hegwplspivsatiraid Rgs which are

l'iterature. %Lg fFebruary 2007 8 The indol e .carboxyl.ic .

aci d derivaEived zrro"@eﬁ’?r 'ﬁi”@az&yéazd'&?'bo&mni“ Ing,; gyridazine,

Egr ibv at {/\‘\éelapyanb, pE@mc ethiophegea imitiange d ﬁ/h&}aﬁtﬁed '?ﬁazole,
yuben- Weyka oy ' ef,: ;e t hods of

Org. Cheni éstorx???"b\’/gﬁ%n}%’g%’?%% %ﬁgggl-@@'éwhus, in

order to pMsEe dhe hetemasyleradiealdgyinsubatiiuded or substituted,

- derivative i I Gj | i _ :
on6é, BvibEHH tHrdRaphés, lﬁﬁggéﬂ(&érﬁiﬁngg?% other, by

razin

deri vati ves, of .the, for a_lll
aci ds and é{@rc‘k)éelg}ﬁles%?ﬁé&“éml Heefbnbs By gitro, amino,

- preferabl ytrifliaesragthyt, 145C hpdidk§l, Pr esenfrir@ly-(C4-Ca)-alkyl,

pol yphosphori.c.acid as sqlyent. The pnecessary

hydr azi nobBIEHRIENeS P@é'aregl%?%‘ﬁ)‘a%ﬂ usSTAYL naeelds cyano,
whi ch ar e hydrokyearbooyl; kenisbthitbethyper s¢04-Gy)@lkdxyearbonyl,
the 10 corgﬁsponding benzoi ¢ acid anilines; aryl

ket ones or "heteroaryl ketones are also prepared using
net hods wi phenyhi ahd titengkiis lurdupstisted ios i§ aubktited, once,
e.g. fromghe F@éﬂ?ﬁgﬁmﬂ%cﬁ%n‘zﬂe&m%"f LAER ofer, by F, CI, 1,

nitriles, ta/ reacti ng
r, CFs, -OH,-(C1-C4)-alkyl or -(C1-Cs)-alkoxy.

Disclosed furthermore is the compound
N-[{(S)-2-diphenylamino-1-(5-oxo-4,5-dihydrof1,3 4]oxadiazol-2-yl)ethyl}-
2-(2-methylaminopyrimidin-4-yi)-1H-indole-5-carboxamide, -

- N-{1 —carbémoyl—2—[(4—fluorophenyl)pyridin-2~ylamino]ethy!}—2¥(2—methyl- ‘

' -—aminOpyrimidin—4-yl)~1H~indo|e—5—carb0xa'mide; '

3

- N-[(S)-1-(5-0x0-4,5-dihydro-1 ,3,4-0xadiazol—2—yl_)—2_—(pheriylpyridin—

2-ylamino)ethyl]—2-(2-methylamindpyri_midin_—él-yl)~1'H-indoié-S—carboxamide, L

N-{1 —carbamoyl-z—[(4-ﬂuorophenyl)pyridin—z'-ylamino]ethyl}z—(z-amino-
pyrimidin-4-yl}-1H-indole-5-carboxamiide, - -
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organonetal | i c conpounds, for exanple. 15 Coupli
met hods of peptide chenistry which are well - dﬁﬁ%ﬁﬁawzow

se to the skilled person (see e.g., Houben- V@yl
Met hoden der Organi schen e [ Met hods of Organl c
Chem stry], volunes 15/1 and 5/2, Georg Thiene

Ve[ 24~ Blmbpbam;tl)pyliﬁﬁﬂ?—yla&hﬁ (Eg:ﬁ%[ﬁ@ﬂ]iﬁbﬂol@ @btﬁ?l}
fornbll a lV,with those

caifhbegrimayldabmianyltbiazbb2tiylamide)edgh(3)s2-(2-methylamino-

dwﬁ,g%%%g 1aHrP10 mﬁlc?xggcrgﬁéon'cﬁl sopr opyl car bodi i m de
B?Xlé%ﬁrh@)"'ﬂbd &(mhewlpw sin-grigamina)etwil(&)-2- (2—methyl-
t edrhiibp y.%mﬁm; iy-mTi%bbe 5-%rﬂzfx9%e phosphoni c

d
AR RV R R e
be;-;zi;u‘]H iedoly4b-damneetarsidandard conditions. In the -

SRR P e Dl oS Rl el i Spyamino-

progrigddiedt-yi)tiin-irelode-Sidarboxarmidect | ng groups The sane

t ﬁ"e’H-Z%@??fg%%@‘?’l%f%%ﬁ‘?ﬁ'@?ﬁ%ﬁﬂf@‘@a@ﬁ LB Bi”
prleemeth Wnlm@ynmdedhmk}ﬁéhtnd@m 5g@arb@:eimide) - al kyl
egEROS[2-PEAfthy 8RS SyrRbidines 41 éf gbe-YAdc?é*see amﬁmeﬂﬂ?nﬂgps

gro[u@? {?rote tion i ot, necessary. | gro
elPEENYr (4t ﬁgemméaﬁv@uemam -ylamigolrepksiieagideh as

EIN {gcamml%[(?g?@ﬁmeSQﬁ&Wr@rlﬁﬂ\dfiit)ﬁe?-?paig%cgéthw}_
RN RS R bR  are.
piNe g1 earrbamdylrzrrhpIeehylammoemy[)abi(E—nmtlmlym’mmoﬁa'imldmA yl)-
e@.rrg ﬁZI P@O%r( %H_m’q dl no pr ot ection in am no

aci ds % rr]benz xycar >groups and benzyl groups in
b%{zwar@@myi-%[&ahwl)pwwﬁm& waryolatrated<2meétbylaniihe-
§§Fxﬁa¢d:h%l%9ﬂ9§nﬁnldé&%lé -8l dar d@f}é.dbye 15 February

E are nate) ynder aci conditions while

Tocarbamay, Qr[ B¥dinezryagrpelettud)- aéﬁ-mgthw@woed
ﬁyﬂm|cﬁMQﬂPaWb@mlﬂﬁrazofé-5fda@§©€hdﬁﬁee' n are ‘
armaceuticals which are characterized by 5 an

effective guantity of at |east one conpound of the

f dheiesn rhaingén’ isaundenstebdlasgneahing fluokieeatkidring) broafine or

 RRISETRR Rt O U o e EE AR oxPPpis Ierbtood as
t wpaning hygdragerbom Hadisate whosel tgrboni chaine isastraight-chain or

-pamcﬁba%ﬁoﬂbbuta'ir@ foAf thoceréa'rﬁd a&&mgt eﬁaff‘ asAidiHy, Véhyl,

‘ r actlve conpounds auxi
propy BUF I, pentyl or terr’grgry butyl. The express;on *heteroaryl radical

from the group of the unsaturated, partially saturated or completely
saturated rings which are derived from pyridine, pyrazine, pyrimidine,
pyridazine, pyrrole, furan, thiophene, imidazole, pyrazole, oxazole,
isoxazole, thiazole and isothiazole” is understood as meaning, for example,
compounds such as piperazine, pyrazoline, imidazoline, pyrazolidine,
imidazolidine, tetrahydropyridine, isoxazoline, |soxazolld:ne morpholine,
isothiazoline, lsothlazolldme tetrahydro~1 4-thiazine or piperidine.

The compounds of the fOrmula | are prepared, for example, as described in
patent applications WO 01/00610 and WO 01/30774. Either the starting



10 substances. Because of their pharmacol ogi ca

properties, the conpounds discloged hereig ar &2 February 2007
suitable for the prophylaxis and therapy of all those

di seases whose course involves an increased activity

of I KB kinase. These 15 di spases include, for

f the l,oconotor
ESRERY o TOL I, HEhTGR ERctont Fre MR POWerry b readily
preted iusigmeetiadsdanornaufrorating ltbratuiec art hriti des,
arthropathies, rheumatoid arthritis, or degenerative
joint diseases such as osteoarthroses, spondyl oses,
di abetes Type IIl, inflamatory bowel disease, |oss of
cartilage following joint trauma 20 or a relatively
| ong period of joint imobilization follow ng neniscus
or patella injuries or liganent ruptures, or diseases
of the connective tissue, such as coll agenoses and
peri odontal diseases, nyal gias and di sturbances of
bone netabolism or di seases which are due to
over expressi on of tunor ‘necrosis factor al pha ( TNF(X)
or an increased concentration of TNFa, such 25 as
cachexia, multiple sclerosis, craniocerebral trauna
Crohn's disease and intestinal ulcers, or diseases
such as atherosclerosis, stenoses, ulceration,
Al zhei mer's di seases, nuscle breakdown, cancer
di seases (potentiation of treatnent with cytotoxic
agents), cardiac infarction, gout, sepsis, septic
shock, endotoxic shock, viral infections such as flu,
hepatitis, HV 30 infections, AIDS, or diseases caused
by adenovi ruses or herpesviruses, parasitic
infections such as malaria or |eprosy, fungal or yeast
i nfections,- neningites, chronic inflamatory |ung
di seases such as chronic bronchitis or asthma, acute
respiratory distress syndrone, acute synovitis,
tubercul osis, psoriasis, diabetes, treatnent of acute
or chronic rejection 35 reactions on the part of the
organ reci pi ent against the transplanted organ,
~chronic graft-versus-host diseases and inflanmmatory
vascul ar di seases. The abovenenti oned di seases can be
treated nmuch nore specifically, and with a snmaller
side-effect spectrum w th the conmpounds which are
used in 15 February 2007 10 accordance with the
invention because it is essentially only |IKB kinase
whi ch is inhibited. The pharmaceutical s discl osed
herein can be adm ni stered by 5 nmeans of ora
i nhal ative, rectal or transder nal adn1n|strat|on or by
means of subcutaneous, intraarticular, :
intraperitoneal or intravenous |nJect|on_ Oa
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adm nistration is preferred. D sclosed herein i l's

a process for producing a pharnaceutical 10 \/\hl%ﬂ%b’“awzow
conprises bringing at |east one conpound of the
formula | together wth a ptc}garnaceutl cally suitable
and physi ol ogical Iy tol erated excipient and, where -
apeojidcie earboxydic acitlt ddrivatizes | orebenzipidandse carboxyluc acid

b
s B S I S o
or Mgthaedencder @pﬁ@:r ghesyie’t hietbods e)f érgn Ghesistrylowdiense E6-2A
S bg &@6-2BaTRGs, iR lr@dSto $raBh&! $e tﬁHbl‘érc%)rt‘}tﬁ@ﬁH l-®% derivatives or .

03|t0r|es ui-ces, suspensi'o
o BEReRAeZog, opartpVliG) caqidb) douitvePone! dha farswla Il
phgomzawbwmaow tdc«ﬂ)s Oéh@Cbﬁﬁl aetdnes epMPRLEENY ek@ﬁ}ﬁ%s are

T P e
dseﬁvanbgﬁémet Necessalyr hydeamanolghafenidds saed | piegared using

2AEThans Bhideri Do 6° g, B PRl e yom the
efpIresiending benaeip a&;bsndmess,s—:irvhk&ihnmw betenearyl ketedes are
agRo ;Bﬁpﬁﬁa&i HQ‘h %Q@f@:@%%tﬁ \"{hg(FH He Q{ Ee?ﬂ Egrsohqgtfgﬁﬁrar e.g.

nni t.0 ars,

giPat ithe C@("ﬁﬁ@ﬁng‘BGI agifl oghdoriges o sﬁ!tﬂﬂﬁssv@t |re@<§mg251em with |

aoigamonaatdllic eeeipungsOidr exafipld) as cod liver oil,
sunflower oil, groundnut oil or sesane oil,

pol yet hyl ene gI ycol and sol vents, such as sterile. -
wepeplirgn thethods b e ptide chmis}tﬂ%ﬂdhnbh aré vaokrfowrs pehs@do the

Fc %ﬁxheé%%e?éﬁﬁﬁgﬁﬁ%ﬂl‘@%@ Bhro3h. e Gupaischen

wichamiad edmds @Bﬂrganmngheamstw,evdcmasﬂ Sfdnand 1152t Georg
aTﬁl@Fﬁé %Héiys Qﬁﬁﬁ}aﬂ 1972 3%&?%&89%3 af U?eé ?{Sfrgé)ﬁdénSIng

Or |n | hvent
e attin oéuh@ﬁoa@utaaw ith thesm of fresforuimill. deompaunds

tahihet Ssorcarbdﬁjﬂ@ﬁmidﬁzb@ éd‘rbédiﬂﬁﬂ% Céﬁbrbe a'é,p Hi%&clohexyl--

L T R A e A T JN

| fmethylm'p:e)tammbw NATN’ H@trammiﬁﬁumrfiu)mft@ﬁﬁﬂ@@@%brdt@ (TOTU)

né%%xgyac%;hrdl ngﬁﬂg&%eofpﬁﬂ Ctsi"\{alaélfﬂ/usﬁ(@e‘éo'?ﬁens'ng

faqsﬁﬂtaﬁbgpummag@nts 000 ng of. active conpound,
preferably of from 100 ng to 500 ny, are indicated

r treg i ng;an adult patient of about 70 kg in
1§50 @Eﬁﬁg@@ﬁ ca) PReragrd) dlerndry; $t9nd@r§!e§on®yora$ sk the

pﬁﬁﬁilehlsatmﬁ it @QB@Drulétr@eceEBerdﬂiHtMequ?f?eéétﬁ\ Smmo groups
ans bruary 2007

b
SO b P ESRIL I BP AOUTTEd Wit rsrsinle piotSethg groups: The
M@epplmst to arbokyl gecepsaivhicknarel ret inledageinufe réactitin, with

qu@a{;}%uﬁfs bhgemHy | BLifig2Braddng! rc%?ihﬁnthoé condensation, as
-(C1-Ceg)-alkyl esters, benzyl esters or tert-butyl esters. An amino group
protection is not necessary if the amino groups are still present in the form
of precursors such as nitro groups or cyano.groups and are only formed by
hydrogenation after the condensation. After the 'condensation, the.
protecting groups which are present are eliminated in a suitable manner.
For example, NO2 groups (guanidino protection in amino acids),
benzyloxycarbonyl groups and benzy! groups in benzyl esters can be

- eliminated by hydrogenation. The 'protecting groups of the tert-butyl type
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subdi vi ded doses at predeterm ned intervals. 5 As

rul e,
used for determ ning end products. Tenperatures are

given in degrees centigrade; RT denotes room

tenperature (from22C to C). Abbreviations which

are used are either explaihed or correspond to the
arec @liftneled vodeemddinsconditiens nviitd |tbe stlL@xMWn@ﬂ@kbxy—

carBBh§! @alcl |s &%Md‘%é.@%@%nﬁﬁxe pr gflatelsonlg\ 1 )

Preparati on exanpl es (
2- (p-Fl uoroanlllno)pyrldl ne (3) 15 F + | i

DislogeChel¢itiale pRadndcauticaly which 8. o?é@a&t@nf(?fbgol ) of
and 29.98 0. 264

an fﬁf@ﬁr‘g‘{ §3§P g&neegél%a%&‘%emaua ofsihe fosmufa h andfarea
phyaiblbgicalhg idleeted ealtest mom@oaﬁd oft theeruld | iaPdididan

acet at e.
optBFENG S8R ofler Bl B Elnoning gt dBe, prmbiei. dagsther
Wt“‘ta@eph@@ﬂaﬂelﬁma&y hsuitaddet an@ pimlmblg}oaq;mtm@@” ; ted g@ém@r

{Q}%% t gne m sul f at e
SUbgol vef} 0 lvgégﬁ%/‘}gﬁ/agoﬁtgﬁb@he PRRPUS AR t§15<'é( a0
subsiansgs. n1 of ethyl acetate and 25 approx. 40 g of
actiive charcoal were added. The mixture was stirred at

BecRise f¢¥r thr 'Eh%%ﬁéolé%g:af drﬁgﬂﬁﬁe qagugﬁgﬁbﬁﬁf%%ﬁclg%%

“The active charcoal
herein gge suifable fenthglprephyiaxie andhthespyvshil mage renmoved in

dlse\é%ggvl{dse cc?urgéggq é{l‘\?esrqeﬁﬁ%urgﬁ\é\%; ﬁ@é\?ﬁ?yl &[ eg%;e: O'Qraqlazqao
d158§§@§| cm:llaiﬁj deni exkaaple D Ghroxic cBQeéb’lesgbc?f the loc$moto ,
obt.a |
appgra(tlﬁ’s fédéﬂﬁ%?@'ﬂ%?ﬂﬁé% @M&.Cﬁﬁr meta %nl nR%F A
n@‘@owc arthritives( Cm‘@l@pathlﬁﬂ théﬂrr(alh(deIaﬂhrlﬁs 8&r
degér$eraﬁ F!a)oﬂt &Beadds st as bstdia &h:?gsesﬁ @fgﬁ?}/bi% 4&’133 &3

rhﬁ‘??@gpﬁlﬁhﬂﬁgaﬁg)l%gs Eof camlage following joint trauma

or a relattvely long period of joint immobilization following meniscus or
patella injuries or ligament ruptures, or diseases of the connective tissue,
such as collagenoses and periodontal diseases, myalgias and disturbances
of bone metabolism, or diseases which are due to overexpression of tumor
necrosis factor alpha (TNFa) or an increased concentration of TNFa, such
as cachexia, multiple sclerosis, craniocerebral trauma, Crohn's disease and
intestinal ulcers, or diseases such as athe‘rescie’rosis stenoses, ulceration,
Alzheimer's diseases, muscle breakdown, cancer diseases (potentiation of .
treatment with cytotoxic agents), cardiac infarction, gout, sepsis, septlc
shock, endotoxic shock, viral infections such as flu, hepatitis, HiV -
lnfectlons AIDS, or diseases caused by adenoviruses or herpesviruses,

-parasitic infections sitch as malaria or leprosy, fungal or yeast infections,

meningites, chronic inflammatory lung diseases such as chronic bronchitis
or asthma, acute respiratory distress syndrome, acute synovitis,
tuberculosis, psoriasis, diabetes, treatment of acute or chronic rejection

-reactions on the part of the organ recipient against fhe transplanted organ,
chronic- graft-versus-host diseases and inflammatory vascular diseases.
- The abovementioned diseases can be treated much more specifically, and
| ‘with a smaller side-effect spectrum, with the compounds which are used in

mass- spect roscopi ¢ nethods (FAB-Ms, ESI- ﬂ/@feaweryzow
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/' N2 & N/ H 46 59.15 g (31 %9 of the.
ani | i nopyrimidine 6 were obtained from 16.2 g ofd February 2007
aniline (4) by reaction with 2-chloropyrimdine (5) in
an anal ogous manner to that described under A 1.)

Enpirical fornmula CLOHING; lev = 171.08; M5 (M+H)

172.2. 10 B.) Amno acid synthesis by way of the ,
zoserdansel withote dveption) batausd it is essentially only IkB kinase

(v;}),cﬁ]‘samhmfeﬁ di phenyl am nopropi onate (11) OH
D/ TPP, di phenylamne ON 0 NHZ CH3CN THF, NHzZ 100C

.O 35CO0 ~NHZ 78 OH9 \ I \ H2, Pd(OHC SOC|2
© ITNe @Halkp@de dtic4ls NiéldseQNRerefdMearl Be Qumidibterdd by 1. 1.)

N- Benzy] | bonyl - L- 3-1 act 8) 5 :
(‘b‘?%&gﬁcﬁaﬁmﬁhé‘%@g #2@%%%%@%%&%@%@@%& means
63@@uhtutah’eoas,eihmeﬁrodlﬁ,s Crﬂd‘aﬁ)z gritmtﬂqu s;p@,ﬁtlsa\gfhd@sm@@m@ ®ral
P . - |1 e exCcludln
%@Wﬁwéﬁgf'&%@ Bﬁeggr(réazog mol ) of di et hyl .

azodi car boxyl ate were added dropw se, at this

- DRiERYeAINEBIN 81140 B griCesPRE prédudiiy ﬁl BSceufldg

m Xture was then stirred at -35C for. m nutes. A
which rempesasibsinging ableasd O@e(fcpmpeum)lof the formula | together

%th@éﬁé%@@tﬁ@ﬂ? 'sul%aﬁl@rdrl%?pﬁy:%l\?lbﬁ é:%gg téﬂeréffad excipient and,

etonitrile en ag W se
SIS, AP EQRITALE BN i BB 8 g TRSMSq 9N P8 PuKEary
dulsstantes,iist abaitebleFofn fdhadmafstrdtidiy M xture was
then stirred at 5C for 12 h. In order to term nate
the reaction, the reaction solution was freed from
Examplds eft suitalde saligu oedgplenis prepanation hforesudes. granules,

B(‘S\Qgé’r%t %‘@%arpéﬁétgﬂe?aﬂwtsneg'b% pr(ﬁﬁ&%r)@a&hﬁé)émgf?&go%?to ies,

on sil
syrups, leces,AsuspenSIons emulsions, drops or injectable solutions, and

also preparations with protracted active compound release, in the
preparation of which customary auxiliary substances, such as carrier
subs'tances, disintegrants, binders, coating agents, swelling agents,
glidants or lubricants, flavorings, sweeteners and solubilizers, are used.

Frequently employed auxiliary substances which may be mentioned are

magnesium carbonate, titanium dioxide, lactose, mannitol and other
sugars, talc, milk protein, gelatin, starch, cellulose and its derivatives,
animal and vegetable oils, such as cod liver oil, sunflower oil, groundnut oil

. or sesame oil, polyethylene glycol and solvents, such as sterile water and

monohydn'é or polyhydric alcohols, such as glycerol. The pharmaceutical

. preparations are preferably produced and administered in dosage units,

with each unit containing, as the active constituent, a particular dose of the
compound of the formula | according to the invention. In the case of solid
dosage units, such as tablets, capsules, sugar-coated tablets or

_s_uppositories, this dose can be up to about 1000 mg, preferably from
~about 50 mg.t6 300 mg, and, in the case of injection solutions in ampoule
form, -up to about 300 h19, preferably from about 10mg to 100 mg.

- Depending on the activity of the compound according to the formula |, daily
L doses of from about 20 mg' to 1 000 mg of active'compound preferably. of
~ from 100 mg to 500 mg, are indicated for treating an adult patient of about
70 kg in weight. However, higher or lower daily doses .may also possibly be

- appropriate. The daily dose can be administered. either by means of a
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| Zﬁfﬁiépﬁf ﬂ‘?a%cﬁ%?mdﬁw o el ot 1565 a7 2 hesAltr

5 (DCM AcCN: 25/1) 20.8 g of
N- benzyl oxycar bonyl - L- seri ne- (3-1actone (8) wdpEebruary 2007
obtai ned after the solvent had been renoved; vyield.
45% (see also Og. Synth. 1991 (70) 1ff.) in fine
needl es. Enpirical forrrul a CI1H19NO4; MW = 221.2; M

1%‘& &*ﬁ% a%i(mf’nsg’ @@?rﬂ?é{é §xq%|8”a7os}?§@ unift -t 5q_050f(§9veral

g speelled, dgsage i orl bi) megins. g)f)the multiple adrmmstrat:on of
(%hbawﬁﬁwabgé@gwr@e@ﬁélrmmé&nn%r%lehenyI am nopr opi oni ¢
acid (9) 5.0 g (22.6 mmol) of serine |lactone (5) were
stirred together with 20 g (118.2 mmol) of

diAshanylgninaes-spedtrdsudpia Meih@dMSABe!ﬂBGCEatms@%ef&fed for

ngjg?e&fm B%@ %r?ci ﬁgoedéﬁ so%na@?r g%%s(ﬁ{esg:yqr&z{\ aegrees centigrade;

([Etjl\/ldmotmmom dempetdtare @rdml 22°4E ¢d AECH- Abbrteaiations which
u§e§5ar8etM Fé 143 o? oﬁjegﬁ fothe qustompny FanveDt igns.

enzy oxycar ant no- am nog
( @’ﬁe\ABV%ntIbeiﬁaiNﬁb&m%d tnemoméet@dmeé@w withcthi esich of exawples.

20 Empirical fornula C23H22N204; MW = 390.44; M

I—% 391.2. 1H NWMR (DI\/BOd6) 3.85 (m 1H), 4.18 (m
1%‘3 FAYOPRXAMYES 4.9 (m 2H), 6.9 (m 5H) 7.25 (m

B.1.3.) Methyl
(?b&yjbenzyl oxgtcar bonyl am no- 3- d| phenyl am nopr opi onat e
1 mmol) of thionyl chloride were

aéd‘éc)lZe[npelﬁMmcmnllaﬁo)psﬁiﬂine (8) 75 nl of nethanol, and the
m xture was stirred for 15 mn. 3.6 g (9.22 mol) of.
2- benzyl oxycar bonyl am no- 3- di phenyl ani nopr opi oni ¢ aC| d
(9], di g;sol ed in 75 m of nethanol, re hen a
angl the me wgs. 30 t\l* red_at _room era]ur
for a fur 3Hhours, “After the soI
been evapgrated,” the resj gue was taken up in ét hyl
acktate and the whole was exiracted with sodium
carbonate solution. Purification by neans of flash
chr omat ogr aphy (n-hept ane/ et hyI acetate 7:3) yielded

2A7 GnigtUr80Ys 2'9614 9f26115r‘i16 of 4—ﬂuoroan|hne 1gngnd 29

98¢

Ar2codlet! dviR {mﬂﬁhsﬁlﬁﬁbﬁﬁad Bébnech 860 hNof 1N
H%Ol-f; a%% %%gﬁb'_%f ;ﬁy@ a{c?tat%l_bj’l‘ga Hgo&%n%a@elgas e>(tn§cted

. Paveeavith moeach tase3300 ml. of atbyhgtetate and the combined organic

25

30

(@agesaWé?Q FidH WRARMLBRESRRT WiBRAtLrdrlte solvent had been
evapo_rated, the residue was taken up in 500 m! of ethyl acetate and
approx. 40 g of active charcoal were added. The mixture was stirred at RT
for 10 minutes and filtered through kieselguhr. The active charcoal was
rewashed 4 times with in each case 11 of ethyl acetate. The solvent was
removed in vacuo (i.v.) and the residue was precipitated from 120 ml of
ethyl acetate. The solid was filtered off with suction and dried at 50°C i.v.
41 g of 2- (p—ﬂuoroanllmo)pyndme (3) were obtalned | '

Yield 83%. .

Emplrlca] formula C44HgN2; M W =188.21; MS (M+H) 189.1... |
H NMR (CDCI3) 6.68-6.75 {m, 2H), 6.88 (s, 1H), 7.05.(t, 2H), 7.24-7.32
(m, 2H), 7.43-7.49 (m, 1H), 8.18 (d, 1H).
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In order to elimnate the Z protecting group, 2. 7.

(6.68 mol ) of the Z-protected derivative (10?5\'/?@8%‘3"3/2007 _
di ssolved in 500 m of nethanol, and 100 ng of '
catal yst (10% Pd(CH) 2- O wer g suppl i ed under a
protective 5 atnosphere of ni 12rogen. The inert gas was
t HeR.)B-§milim@dymvinidinea(8)ar ge  excess of hydrogen and
the m xture was shaken for 2 h in the hydrogen
atmpsphere. In _order to ternminate the reaction, the
catplyst was, filtered off and the filtrate was _.

S
concent r at g§ 1.65 g (yi ™ 91 9% of net N/l
2-aﬁn"no- 3-enyl+arri no rg;]i onate (11) ZE?ALU d.
10 [Enpirical” f offul a CGABHIMN202; MW = 270.32% M8
(MHH) 271.2. 1H NVR (DMS® d6) 3.45 (s, 3H), 358 (m
IHL—3-8{m—1k)—3.95 (m 1H) 6 9 (m 6H) 7 3 (m
4H). B.2.) Amino acid synthesis by way of the acrylic
acid 13 15 B.2.1.) Separation of the enantioners The
r 8cEhy (3 4%6) o e adibinepyrivhidive € waire pibt&ided Yronay 6 X %bhéniline

a [ ' ¢ | ved ,.inta,the enantioners ,
SEANGY Seatiidh wiE EBRAVERTUPRL®) ih Er i R aBEmpBR 1 that
ceesalipedkundenddikel) 100 x 380, RT, flowrate 300
TEhfpifeal FBEMBI ¢ gy, €924t term ned
e cal oG/ C ok jqhl: ALY, EEP0se TR v 12225 T
(Daicel) 4.6 x 250, 30C, flowrate 1 m/mn, room

t enpRIidIEeH- syRitrests b%\&a Wf the Z-serine |

(g’m()N- 4-f| uor gghenyl - Z?pyri%lyliegmeng)ctog?(fgdi -tert-but
yl oxy- carbonyl)am nopropionate (14) 25 00" I< ~
BBC. PMah@'(S)R-amD o B-dipHIMR rkino Aate (M 3 15
February 2007 15 B.2.2.1.) Met hg/)lrdp?ZO (N R
2-(di-tert-butyl oxycarbonyl)am noacrylate (13) 50 g

(0] 228 nol )~ of Boc-serine (12Z2) Were dissorved—in_300
m | of acetonitrile. 107 g (0.493 nol) of Boc
anhydride and 2.64 g (22 nmol) of DVAP were -

_-OH DEAD/TPP, P diphenylamine . |
i — N
OY\NHZ CH,CNITHF, Tol/.\NHZ 100°C oo
-35°C s
| oon . | j}:\NHZ
: 3

Q - H,, PAOH)C Q
S0C1, /MeOH  MeOH N
- AN -7 @
_ O i O A
s e o

NHZ
OMe 10 . OMe 44

i

B.1.1) N-Benzyloxycarb_onyl—L-s_erin'e—B—Iactone (8)

. 54.8 g (0.209 mol} of triphenylphosphine were suspended in 600 ml of

acetonitrile, and the suspension was cooled down to from -35°C to —45°C
while excluding moisture. 36.4 g (0.209 mol) of diethyl azodicarboxylate
were added dropwise, at this temperature, within the space of 50 minutes.
The mixture was then stirred at —35°C for.15 minutes. A solution consisting

~of 50g (0.209 mol) of N-benzyloxycarbonyl-L-serine (7) in 500 ml of
~ acetonitrile was then added slowly dropwise to this mixture such that the




added. The m xture was stirred at RT overnight frer

whi ch the solvent was 5 renoved i.v. and the r&%@?fé’aryzow
was taken up in 500 mM of ethyl acetate. The organic
phase was washed with 500 m of 1N HClI and dried using
magnesi um sul fate. 23 g of t HS acrylic acid 13 were

obEm peegtuby did mottridd abote £3570. 208k ﬁbsmfm@&mxm @hbs then

d f t
s 8.2 Comt el FatB brikt o rEThid sod BeChbathe, expction
i rsoltich@asiireet] fearattbaisohient undér edu@etiqesslre afd Beccrude

Al Bl ched g médBrRibuY sPROBRESHG 58 sem, ol

sdPWMACRRY 2B pded ¢ . of Nebenzylexyasboud-Luserineafdactape (8)

R i/w'}\éergggov\tﬁﬂlne‘af aﬁérmhle ?&?@Iﬂ[ ﬁ%ﬂé%ngregﬁ\}egj 3}1%}? 8% (see also

10

15

20

25

30

35

mégfige SYOH- J9P7 47@) 1Ry intfine peedlgByvent had been renoved
15Em iical f@rmuratGJPfHﬁN@; aVIaA/. *—*@1@“\% Jve-HD20e1 e

ﬁ@ﬁfﬂsﬁ%%&@ 35l el 16 he‘i’@ﬂf@@@%% (8, 2H),

30’14th 58),(d. 20 +J\1ﬂ9)86&51F|) 1H NMR (DVSO-d6) 1.40
H, 3.74 (s, 3H), 5.85 (s, 1H), 6.28 (s, 1H).
B 2.2.2.) Methyl
( |£ (1) )4(S)+2:|Bennhemdarlbe@mma§34djptmnz@mﬁnobcbpubmctgchmg
onqt
o g AR (AMETRERLCT, Fele Slistd BT gn 200
of(11&Rimmed @’ @ﬁheaw'amlrge (aridy thenpiixtues wasshemed at 100°C for
cg 1RO Rl -crdd) dQét "We?é %ﬂlfrﬁ‘*e‘d' %gas\;@éﬁia%eﬁleﬁﬂﬂntd?éssure -

ture was stlrre fter

rIPAlOgERPY RP £ B C% fgﬁlt hdPOMiggiaanathe Hby | fien  ethyl
veicetdtemtisapangl f /i 253%:@' on(yuélfaougmmrsel 86hr clean

i S e i B R R O R
c obliined afiegthei solyEmd bad béenvrenamad he resi due was

CRTRREATLARISE AR AN MR, 1309400 AN BY .
f oHn¥MIR @Mﬁ@ﬁ%@@ﬁ W]V\?H); 4!.8@ (86; 1HIB4@QVEM) 1H04.6. (NB02H),

. 18H), 3.72 3H), 4.25 (dd,
TEOME SR ehifSHS 3%, %8 %6 30 (Tt B

6 56-6.61 (m 1 H), 7.05-7.12 (m 2H), 7.19-7.26 (m
3H).1 39 M8thyH(S ) 2-blnzyidxyraPbsiRNamEA3-digheripadmiBobropionate
(3 KI— phenyl - N- 2- pyri m dyl ) am no) - 2- (di - t ent - but yl oxy-

c 8r5omhy(BP Ay op tidoaylecldbide Werb@idded dibpwise, at —5°C, to
75 ml of methanol, and the mixture was stirred for 15 min. 3.6 g
(9.22 mmol) of 2-benzyloxycarbonylamino-3-diphenylaminopropionic acid
(9), dissolved in 75 ml of methanol, were then: added and the mixture was
stirred at room temperature for a further 3 hours (h). After the solvents had
been evaporated, the residue was taken up in-ethyl acetate and the whole
was extracted with sodium carbonate solution. Purification by means of
flash chromatography (n—heptane/ethyl acetate 7:3) yielded 2.76 g (50%
yield) of methyl 2-benzylo'xycarbonylam'ino—3-diph’enylaminopropionate
(10). |

| Empir!cal formula C24H24N204 M.W. = 404. 47 MS (M+H) 405.2.

H NMR (DMSO-dg) 3.58 (s, 3H) 3.85 (m, 1H), 4.18 (m, 1H), 4.4 (m, 1H),

© 4.95 (m, 2H), 6.9 (m, 6H), 7.3 (m, 9H), 7.85 (d, J = 9.8 Hz, 1H).
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13 15 53 g (7% of the amno acid 15 were obt
from35 g of 6 when carrying out the reaction in-an
anal ogous manner to that desclr4i bed under B.2.2.2.).
E%i rical fornula C24H32N406;" MW = 472.23; M (M+H)
4E314.) Methgl (SsPramissi Fdiphentlantimepopiopeate ¢114)ar ent

: Cdi )
ok SaTEh MR B MBI 59 0 d6 68 o of e
| Znprotectadhgeriativeol10) were ihisaalies ieiad0smdsoimethamt.cand
1300 rhg~of Ua%stng% dex]w)g-cp)awé SRREANGRder a. protective
synthesis: 1 (2- hyl.am nopyri mdin-4-yl)-1 :
HARasPRers. egpﬁsaaﬁn-c et g5 was ithen)digplaced with a large
o T s ke fiteg 0 1 tiEHydrogen
senfPeRors, i pirer iERMBBIS 1 GAcROR Gl Ry Pt wamdieeRd of
'?‘ iandtthglfiltaatetwids Caigerttatda. meE)g (a,ﬂiehld;291%3?:_¢rﬁ@thyl43-a|mino-3-
T : | e reacti on was

rgf‘%{\%g contmeﬁ])%t%ﬁL\?’néﬁgbt?@g ion solution by -
ngélﬁ@n@@l farngula ¢ aHeN2O2oM.YY af R70.321 MS 0dtb) Réd.2.

A [ TN {
ROy 406, A NGEN 6, ' Lo

crystal | zation bel ng
a b9 @H)\Jrﬁ& 4H)This resulted in 128.24 g of crude
product 18 (yield 90%, which was 25 reacted w thout

ays 5 H{rﬁiﬂg %c%lé§rfthg§t5 Ib?frlrifayl gf tﬁgbarcl#ﬁ{cyac%g c‘I):73 17

B.2.1.) Separation of the enantiomers :

The racemic amino acids which were prepared by way of the acrylic acid
were resolved into the enantiomers by means of preparative HPLC usin‘g
chiral phases such as Chiralpak AD (Daicel)} 100 x 380, RT, flow rate
300 ml/min. The purity of the. enantiomers was determined by means of
analytical HPLC such as Chiralpak-AD-H (Daicel) 4.6 x 250, 30°C, flow rate
1 ml/min, room temperature). |

6, Cs2CCs1 0 N O acetonitrile O"-1 N X-1' O O :
1giF(|x12.Qlajary2007

' B.2.2. Methyl (3-(N-4-fluorophenyl-N-2-pyridyl)amino)-2-(di-tert-butyloxy-

carbonyl)aminopropionate (14)

DU TS s'ae




Empirical fornmula COHL7NG3; MW = 187. 24, I\/S(1 H)b
188.2. 1H NVR (DVBO d6) 1.22 (s, 3H), 2.80 (s, 'gHjebruary 2007
3.10 (s, 9H), 5.39 (d, J = 15 Hz, 1 H), 7.59 (d, J =

15 Hz, 1 H). 5 C1.2.)
[4(11Drrethoxyethyl)pyrlm'l&n2y|]rrethy|amne(19)

1.2 291(5@emwpixd:qénaﬁﬂyla wn*i aﬁﬁﬂb&@ jdt8 (190 m of

h?ﬁf 2{}1 gﬁ@oj;(ﬁe@m )ngre; d@poived nt] %'0 ol adclertlgmtnle
1d?mt(bwgﬁmog e<f| Bi?cd afBydvidey RAOL2.84 @3> @mﬁ)II dBDMEIP avere
| ol uti,on
gt o TatkusB Y kR b BB, ARtep ABfpPe sl ent was
5 t eemavadd.\ laadribacesidne wie takemampin 686 relvefpethylt acbtate. The -

| reag%ﬁn%“bhb?% B OflHSed Wl sAP Rl 50N NSCP YRR WA using

Ion tHer purification

g nagnesiem, swlfate.i €8t wof) tEepeeidal atisr M8 awesHidNgioed by

CWStE”l%?lé fédn 298 M"ﬁmeﬁgﬁe 't MQ%@&&% \?wtﬁ% ction.

3T|Ip niotp@r !|gué£ 7vals @g@ggntraﬁeqiﬂancg the regidug wag dissolyed in
10 |'|)140in & hcetonitrile. 31 (0 142 mol) of Boc anhydrlde and 1.26 g

ac,( %yoﬁﬁwggy% d%@d )X\l‘t?ar ]fhe mtx?ulrg % ad %eenxl%/eated at

[ S0CC, for @i mHhe(smyethabpgmwedlw %nylltheeééllebelwersetakéﬁhp in
TR ] o RN HRREIE s B VRSN o 1n
SMGILand:da@ﬁi avenmagnesium sulfate. Afler the sobvens tiadtbeeBoemoved

15 QL. 4 hurttdie3 188N Me fj%%‘?e% ERs BB bgerirgﬁéfﬁhh@r\’rom ,

Shkith VI3 ot (orsT malor'ole. Fagptiedin Bl biashOs

“MW& 3ohes4; W((‘M’Q MAHe2s yas poured onto 200 mi

UL ?%Orﬁ%d?%ﬁ?@?fﬁ? cHHo S5 11, 6.2 s, 1H)
AL N Ly O ety
20 %Fﬁ@gﬁg{ &atg E@i)due was extracted several
t |1|1ﬁ oMIh2 menbhnefl acrflete 1Gowkere edixedt Wit (1.2 gx (382 tvamol) of
- WerfineOf 619738 B4 g@rﬂ%@lﬂﬁ o%egylw%owg%e ﬁ%mwgcé%mtme
ywgrg: addgdrang 1h%mlzblrgnfpa$ istigpdfalr 581G far1d dagsuébiier that, it
Muds stirt8- ABRTMBr (dVilfihes62 d%yslh*h@'\/%l[d@%@'@te?eogéﬁ with
25 @ucmﬂthugq kme%p‘wg%n@cyvas ed :Zt@eﬁzw:trllq_&agbcw (@O miof
J agetbriitritdz The $dlve® B8s (smovéd Hiom th8 Gdnebinédd ﬂrgarﬁc?hases :
15"‘6%“‘% gl%% és(fqu% wagéhﬁha@{%ﬁf}g osylc(a gel usl_ng hep2tane/ethyl
acetate 4:1. Yield: 14 g (75%) of 14. : _
Emplrlcal formula Co5H32FN306; MW, = 489.55; MS (M+H).490.6.
30 'HNMR (CDCl3) 1.28 (s, 18H), 3.72 (s, 3H), 4.25 (dd, 1H), 4.75 (dd, 1H),
5.83 (dd, 1H), 6.22 (d, 1H), 6.56-6.61 (m, 1H), 705712(m 2H) 7.19-7.26
(m, 3H), 8.18 (d, 1H).



18 C. 2.) Benzi m dazol e parent substance synt hesis. -
2-(2- Met hyl ani nopyri m di n-4-yl)-1 %%Eb“’a’yzoo"’
H benzi m dazol e- 5-carboxylic acid (25)

met hvl rtuani dine hydrochlorige 0 NaOEUEtOH, 0 0" 1

1 refl 1O 17 0 22 23 3,4-di ani no benzoic
S SAMBEA RN Brsina oo Nz - doert Buy e N
\|cafrbo:Nl)d‘t<théprcﬁalortﬂaté| (Nshy 24 25 5 C2.1.)

4- Di et hyl am no- 1, d| met hoxybut - 3- en- 2-one (22) 300 ¢

(307 M, 2.54 rml) of net hyl gl yoxal dinethyl acet aI

(21) vvere stirred, at 110C tor 4 hours to
Wiih 303 g (337 mi. 2.54 nol) of m
di nmet hyI f or gam di met hyl acet al
[ hanoly whi ch/\l@s‘j@formed cycong the r]eac | oervas
y

refroved conti Alou® rom t hetoni@ct | on
$till atioo fter the réaction SO |on

n, it wa eftracted with heptane and theo%otyent
5 evapor at ed- is resulted in 303 g of crud}t\
duct 223(y| eI 70% whi ch was react ed wé t hut ~any

5 = 173 21 I\/S(M+H) 174.1. 1H NI\/R(DI\/BOd6) 2 10

3%39 g'?%) éM)the E“H&O @E?d 1§ Mjere@%t@ng%i from) 3539 ot 63 ﬁzwlserH,@arrymg
1 ok} the7re@@tion i :rt} én%anhﬁ)gdllg matdier 6. tﬂatﬁdéscnbed unde)r 8220 2.2.).
i
o EpPIE AU CYURNBE MV e aRa S T ﬁtﬁéé of
absol ute et hanol . -
10 C.) Synthesizing the heterocyclic parent substance

methylguanidine | f
hydrochloride

~ ~~
(o) ~0 NaOEWEIOH, °
- 120 |© 65n, refiux
o N o N "o N ——m———
I
16° 17 O 48 N )\
4-hydrazino- : ' 19

benzoic acid

50% H2S04 HOLC._~ —
130°C N—( N
- E N—< 20
| NH

C.1.) Indole parent substance synthesis: ‘
15 2-(2-Methylaminopyrimidin-4-yl)-1H-indole-5-carboxylic acid (20)

C.1.1) 1-Dimethylamino-4,4-dimethoxypent-1-en-3-one (18) |
100 g (0.76 mol) of 3,3-dimethoxy-2-butanone (16) were stirred together
with 90.2 g of N,N-dimethyt_formamide dimethyl acetal (17) (0.76 mol) at
20 120°C for 48 h. The methanol which was formed in the reaction was
removed continuous!y from the reaction solution by means of distillation.
: Crystaihzatlon occurred spontaneously when the solution was cooled, with -
the crystallization being brought to completion by adding a little heptane.
o This resulted in 128.24 g of crude product 18 (yield 90%) which was
| 25 reacted without any further purifi catlon




1.57 14. 4 mmol ) of nethyl guani di ne hydrochl oy

and 2945(3 g (14.4 mol) of 5qubruary2007
4-di met hyl am no- 1, 1- di met hoxy- but - 3- en- 2-one (22) were
added to this solution while irring and the whol e
was heated at boiling heat fdr 3 h. The reaction was
t eE'ﬂﬂPﬁ&l%iDrbwaeGablavhiQmM YWhe w'haanS ('M‘rﬂ-l)2588 2

pul;'-:'l |N</:1;R? MQ@JY&@| %EV@SB%(gSQn %ﬁ)i 2‘36 r| c3a<‘:f (d, J=

f o¥niiiza 1833082} = NMBWMz,21HB3. 21; M5 ( M+H) 184 1. 1H
NVR (DMSO-d6) 2.78 (s, 6H), 3.10 (s, 3H), 5.02 (s, 1H),
6.62 (d. ) = 3Hz, 1 H, 830 (d, J =23 Hz, 1H. 15

Ferbﬂuéka {,4 Qb@ﬁlmpyw%ygﬂyl)pynmldm -2-yllmethylamine (19)

L2 1!\/.@2@ Ry 6f %@Im?xewéréars%l\/é h}ﬁdfmdﬁsﬂbf Jagsﬁlu ééthanol

10

15

20

25

30

th
il S Y iBBin hyiropklosiger and d g (33 smimol) of
twedmthwanﬂnm tirastedxpieOCenioons M8MWER added to this

@
Sl SR uBg i ekt bt .

uﬂrd@ ¥otarohingte 08 reacticex tha etreshol Jvds omt‘el’d The resultmg

R N Ok RN AN A T A

h@@nﬁ@@ﬁlprb\)a@larut%g Ermmra mantut;rtwa) ag(iés{lwmo MW =
1@% ﬂcal%ﬁnﬁM@H{éﬁ%@z M*vlvNNFig N +ﬁ)ﬁ% 2 80
9 J
%Mé?h;vle?g SRR ) (;ﬁ ), 193, $H), T%.0-
23(HZI\/H’€! IYLET NERYY, A daeogdyJ):észe?n?I m dazol e- 5- car

et i;ﬁ i %‘3@% ﬁ’l’ﬁ“‘i’%’”ﬂ%@é‘r‘% wfz@'%ézﬁaraﬁaylw asig (20)

15 g 325Immuab) )of o3, nddnemony@m mnme mﬁhmmuﬁ@ (19)

o eSO A drlindieh e A dSW& °be 86751 hoy fegtrbrature

ofind hwhitee istiming deofl 20 wal sofs BR%r auémcofaﬁzicf ramd the mixture was
nhesRResz ‘?99"0 o 4 'hI i tl"ﬂ%ﬂ'l Wa%df#?he%Sm @Sreaction

purified by means of as

(st FETRNHE cqntm)uowlyeﬁaamzm r@a@tsqwa sczluti@rrpbw owans of

‘fersﬂﬂtht&)rpl\?tbﬂﬂﬂab\ B@é}?coé{b owr?fbg*i@‘% t%ré%%%?)@ ‘was

THoUYR, SRS SHty s oo S e o' & aH of pbouty 5§ with

Sc@tcedratdd idpdiugn Bdiakide) saluBomizThd: p‘rbclpstéie7c5¥ socﬂurﬂ5sulfate

. ‘hgjll Jucimixkded WP Y85 TBE Y 34T BoiRe dirdpie wasfissieg of

e ﬂlter residue was exfracted several times with methanol. The
combined methanol extracts were concentrated and the product 20 was
purified by means of flash chromatography (DCM/methanol 9: 1) Yield:
0.76 g (11%) -
Empmcai formula C14H13N402 M.W. = 268.28; MS (M+H) 269.1.

H NMR (DMSO-dg) 2.95 (s, 3H), 6.90-7.10 (s(b), 1H), 7.18 (d, J = 3 Hz,
TH), 7.4 (s, 1H), 7.58 (d, J = 4.5 Hz, 1H), 7.80 (d, J = 4.5 Hz, 1H), 8.30. (s,

- 1H), 7.80 (d. J = 4.5 Hz, 1H), 838 (d, J = 3 Hz, 1H), 1185 (s, 1H), 12.40-

12,60 (s(b), TH).

35
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2-yl)ethyl]-2-(2-nmethylam nopyrimdin-4-yl)-

H-i ndol e- 5- car boxani de (28) qC, ~~ TOTU, Di EA5 Febguary 2007
hydrazi ne hydrate ~+ DMF, RT ! I\/b0—| RT, 2 d 20 N Ow '
N NN 26 /N phosgeneintoluerée, DCM ~ RT N~INO N

O NHN~ NI NN~N HZNON. I 0" y 27. /N 28 /N 15
Feb.2ydBenz20iazoR0pareht substbhtdgynthesis:

P o

2- (’) nrnfhul ani nnpyrl m-di-n-4- \IJ\-']I—LI ndole-5-car-_5 -
boxyl i c aC| d (20) were di ssol ved in 1.2 ietofouididine aind

7.9 g 4. 08 ) of TOTU aqd 7.9 ni (4fARHol )oofo
et hy| dly?rop\yl m ne mece then added| cogsewkti vely.

The swUtion* was Sk ried—at™~ eﬂxﬁx\w -n-—a-f—t—%-\/\h,;‘
0. 73 g 4( ITof met hyl
(S)-2 am no- 3- mhenyl am nopr opi Qndte (11) was ded”

it. After the m xture had been stirred for 15 h, itz23
vvas concentrated 10 under 3r4 pressure and the’

regi due wmagsbaken upcHm n-,\ﬁ;g,zﬁ'cac'f t.hv@c organjc p
wad t henseextn act ed th ais@turated sol to}_sgg?\
hydr ogeni car bonat e} ji n"lor der—to—separate .

bygroducts. Afteiy organi ¢ phase had been®Hdri ed NH
wi tth MgSO™4 and ccbhcent Rated, the methyl ester of® thé
titTe conpound 26 was | Sol ated by fTasn Cnrorratograpny )

on silica gel 15 (DCM MeOH = 19:1). Yield: 4.3 ¢

(SO0 B S SRINRE o Dol 50 22, 10

( S003H3074mh .84 5®l) of meH)ylglgosd dimethyl acetal (21) were stirred,
at 110°C for 4 hours (h), together with 303 g (337 ml, 2.54 mol) of
'N,N-dimethyi'?ormamide dimethyl acetal (17). The methanol which was
formed during the reaction was removed continuously from the reaction
solution by distillation. After the reaction solution had cooled down, it was
extracted with heptane and the solvent was evaporated. This resulted in
303 g of crude product 22 (y|eld 70%), which was reacted without any
further purification. '

Emplncal formula CgH15NO3; MMW. = 173.21; MS (M+H) 174.1.

- H NMR (DMSO-dg) 2.10 (s, 1H), 2.80 (s, 3H), 3.10 (s, 3H), 3.25 (s, 3H),
3.3 (s, 3H), 4.42 (s, 1H), 5.18 (d (b}, J = 12.8 Hz, 1H), 7.60 (d, J = 15 Hz,
1H).

c.2.2. ) (4- Dlmethoxymethylpynmldln—2-yl)methylam|ne (23)

0.33 g (14.4 mmol) of sodium was dissolved in 50 mi of absolute ethanol,
1.57g (144 mmol} of methylguanidine hydrochloride and 2.48¢g
(14.4 mmol) of 4-dimethylamino-1,1-dimethoxy-but-3-en-2-one ' (22) were
added to this solution while stirring and the whole was heated at boiling
heat for 3 h. The reaction was terminated by evaporating the ethanol. The
resulting prdduct 23 was used without any further purification. Yield 2.6 g

- (quantitative). -

Emplncal formula CgHq3N302; M W.=183.21; MS (M+H) 184.1.

H NMR (DMSO- d6) 2.78 (s, 6H), 3.10 (s, 3H), 5.02 (s,1H), 6.62 {(d, J =

3 Hz, 1H), 8.:30 (d, J = 3 Hz, 1H)
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20

(q, 1H), 6.90=7.10 (m 7H), 7.18 (d, J = 3 Hz, 1.
7.25-7.40 (m 5H), 7.50 (d, J = 4.5 Hz, 1 H), 15Fgbruary 2007
(d, J = 4.5 H, 1 H, 805(s, 1 H, 835 (d, J =13
Hz, 20 1 H, 870 (d, J =3.75 Hz, 1 H), 11.85 (s, 1
H. D1.2.) 19
NCQSB 2- e tHyRiinapl A | ethyl)-2-(2-

) 55/ diné]_ﬁdéa%ém%%‘??@ ar boxani de

( 2{7(? &ﬁS@am nﬁ%gh %p%wﬁ%@ﬂwnmtdm 2- yl)methylamme (23) were
3- dismleeétyhraﬁﬂmm & 2N Bulfdricethiydaditi® sokBion was heated at 80°C

FYoh G o M, Ater dpe e bagi el ihscpeatien soluton

dn&@@pa@dulimbm@ght toé prbohalbait,9 asingrsolitiNdp @04 8nd extracted -

( 93 ﬁﬁ‘iem nBV W@%é@n%%‘?u‘%@ \f\Pa?%ylgEggalﬁslt{ilgtaédehyde -
of24 Iﬁleﬁfbﬁdtﬁmdt(‘l(f'@ @ aflerde selypat ad been fevaporatédie

"fEl’ﬁﬁrncbl @iRila OXHYNSD: ALUPR: 1ERHDRAS VAEHZORe 2T

cdnce

W%ﬁﬁ@ﬁéé# D e oy 58 o = Mk 7 40 —

Q&ﬂﬂ% (Zd\glzebdqzq g (40% Enpiri cal
'formJIa 8N80 MW = 520.6; M5 (MtH) 521.4. 1H

NVR (DVSO-d6) 2.95 (s(b), 3H), 4.02-4.58 (m 2H), 4.4
(C.22H) 2- (Q—I\Béthg/ﬁmlnéb!)nmﬁhrﬂﬂ yT}-ﬂQ-déﬁzzrﬁHlazo%—é—%af%xgﬁc

a%l H, 7.20-7.45 (m. 5H)
,762(d J=4.5H, 1H, 7.9 (s, 1 H,

8 425 9((@1.3mmda) BIEmeihylbmlnc&yﬁﬁmﬂlﬂéb@—ca&)aﬂﬂehﬂe?(mi and4.8g
"'ﬁ)) g]m%%g( §L IPOBT%?CEC acid yege feaied §t1150°C for 2h in
%@k@fdmgglgqmzene After the mtxture had been cooled down to 0°C, the
ap}r‘dra]%stét}égdfc tgf(%eﬁﬁrhmgz%m Wé@yé Iglﬂb?ﬂggréﬁgmjth% pitghenzene
”!5) (0 gag cf product 25 was punf‘ed by means of flash
I\lch((ﬁmafbgmmiye(ImGMfmemahoh#dqaﬂbl&@@ﬁ@@%ﬁ hyl) -

o AR LR RO 2%?%?/%&@?&?&3%?&1"

antﬂ Hmmﬁtdsjrﬁ 86 Sh@beTe50 i(d, Uok Bz, (THRWBT5 (d, J =

g Bk 0 SR S 5

25

f 8ri0reP.05(sfblardtl)t he sol vent was evaporated. The
oxRdinasR! Q{@(F%u\&gs then isolated by flash

5@{35@(@%% on silica eI (DCMI\/E()—|91§ Yield:

hempiaming- 145 1@t S dinrdreisddiomadiezok

52@[)@1hyﬂ]@-§%ﬂr@th§lﬁﬁuﬂopﬁﬁm@lﬂ M{Mﬁﬁgsg%cé’r;%?a@deb@_)
'7H),715(d J =3 H.NH, 7.20-7.40 (m 6H), 7.52
(df J =4.5H, 1H, 8~(d, J = 4.5.Hz, 1 H), 8.10
(.S 1 %T%ZDIEQ ‘] = ; 1 H) , 11 7&1y£)r§zine h}drﬁfa1
12115-; 73 40vR, 8t b), 1 H¥ & . 2.) MeOM, R, 2d
N-§1 .r banoyl - 2- [ (dg, j, di-A—2—y-am-ro] et
hy }; h N
28 N N
/ N
: pl’;oséenein | @ '
. toluene, DCM, :
{N/OC:D | RT :/N/O\@
S ey S NN
HZN,,NH N N_/( ) NTO N N—/<'
27. /N 4 /N
. 28
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30

39 -

- (2-met hyl am nopyrimdin-4-yl)-1 :

i ndol e- 5-carboxylic acid (30) N O N t)HC O felruary 2007
x* NON N O " 2) 20, HATU, DEA 11 ~O O 0-'J10 ‘
Ol N ~NH 14FNH3/|\/E(}|5|N HZN O "N\N30 H

2.1, ; Met hyl 0 | |
Lp (4. mﬂnyipheﬁwaplpe,mylmnmozzyuza(mmlh;aam[napgﬂmmuyw1 H-

in %%%“‘%ﬁ?‘@ﬁ?‘ﬁ‘“ RG bor”oaéeé%@te (29) 20 0.75 g
(1.53 mmol ) of 14 was dissolved in 10 1 of dioxane and

t %0 ol (Ui Wmn‘ﬂﬂf 6P°P_QQ rﬁ&ngahﬂnQ&r}réﬂ\i,\g&-@Hl—i—\'}\%&#‘%—é-carf

d
DRV IGERT (P erS CleaobBadn 1o | of BMH tands2 S5chad 08 mimol) of
SJMS'quﬂmi 73 st (46.48 mimb;) B2 dhyldi®d df@ﬂa Qﬁﬁné’\@%ré @i Glded

(hrag el TR ponlfRR 85 8t at B dareo Bin s ien0.73 9

OJDI_:,EN

1_3

i £3.26 mimob)f oDVRetuytl (Ehe- animt&?-drphmlamnbpmp@tmmet(qﬂ was

I dde
S5pghe . 8 TG Bl S P48 cenit
nuRdee sedugsiduprassure wad thedesiduehwasi teken arpnits nedutaneld the

t OrgeniE giH-sar Wa%of%g @%tr&&ﬁﬁ \R@'u S%@l\ﬁjra@ sBH&”Bn o5f sogium

stirre r

spbsequent |
HVSFO%%B ¢HBopRle ydanio saperate &ﬁ‘e@yqy@fiu@ténl\ﬁeothﬁ ogganic
apbasel haideseer( gatd WitPMYSO) aall dsdeRBatiid tHE tnethyéster of

d 3
FIH R EBl i Fing 2% BB aRe DB sty Ry vadtadrapby susiiva ool
S(EGNbMﬁélHer‘@m) ¥igllad Sy (@8%) washed with 100 nt. of a - .

SEHRA TR Do RO, D050 R ot e

r eiﬁde LB}MSé}rde) B@ﬁ(@éb)d@éi)masﬁocm Sidt 499hB8dmy2H), 4.85

| S{% 697 4Y (1, AGPUATE/ & Nyl 5 Beetay) 15]25%456(8‘5@4) 7.50

é}fcb'gHiHD;I\bﬁé (dM w4.& Hzz3d H)78.065s( 1H})8.82¢d.2) = 3 Hz,
1H) 8.70 (d, J = 3.75 Hz, 1H), 11.85 (s, 1H).

D.1.2.} N~((S)-2-Diphenylamino-1-hyd razinocarb‘onylet'hyl)—2—(2-met'hyl-
aminopyrimidin-4-yl)-1H-indole-5-carboxamide (27) '

1.0g (1.92mmol) of methyl 3-diphenylamino-2-{[2-(2-methylamino-
pyrimidin-4-y1)-1 H-indole-S—carbdnyi]-(S)—amino}p_ropionate (26) was
dissolved in 10 mi of methanol, after which 0.48 g (9.95 mmol) of hydrazine
hydrate was added and the mixture was stirred at RT for 15 h. The
precipitate of the product (0.3 g) was separated off from the mother quuof
by filtration.  Further hydrazone 27 (0.1 g) was isolated from the
concentrated mother liquor by means of flash chromatography on silica gel
(DCM:MeOH = 19:1). Yield: 0.4. g (40%)

Emplrlca! formula CogHogNgO2; MLW. = 520. 6; MS (M+H) 521.4.

H NMR (DMSO-dg) 2.95 (s(b), 3H), 4.02-4.58 (m, 2H), 4.4 (s, 2H), 4.85 (q,
1H), 6.90-7.10 (m, 7H), 7.18 (d, J = 3 Hz, 1H), 7.20-7.45 (m, 5H), 7.50 (d, J-
=4.5 Hz, 1H), 7.62(d, J = 4.5 Hz, 1H), 7.99 (s, 1H), 825(d J =3 Hz, 1H),
8.35 (s(b), 1H), 9.30 (s, 1H), 11 70 (s 1H).

- D.1.3) N-[(S)—2-Diphenylamino-1-(5—0xo-4,5-dihydro[1 ,3,4loxadiazol-
~ 2-yhethyl]-2-(2-methylaminopyrimidin-4-yl)-1 H-indole-5-carboxamide (28) -
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D. 2. 2.

N-{1- C?ar banoyl - 2- [ (4-f1 uor ophenyl ) pyri di n- 2- yI AniFRBlUefy 2007
hyl)- 2-(2-nethyl am nopyrimdin-4-yl)-1

Hi ndol e- 5- car boxam de (30) 320 ng (0.593 mml ) of the
ester 29 were dissolved, at & in 50 m of 15

) HﬁNf@@PQ b-cichihy RhiHbl Bfly SRBirRlch i ethyl)-

4 d.th
wg é% Fé%ﬁ@%aﬂ!ﬁo@“nyﬂ@ ‘ﬁﬂb 1@&%%@b0ﬁr@@ﬁpu t 4260 were
f reumpBnded df 26thiydf nactal/Rine. cthhﬁieS @ndd 2% ddiltier 6Pbl€tf§‘gene

e BHE G 8 e d %t 6Tl P Bling e

czammsmag stivedvat #oMeﬁmermré mwa foier215 RGnd ﬂNM%oIvent -

85, - The oRENinz8toh 21588 By flash
ZH) %ﬁi@w Qnﬁlca%i%ﬁég&é@ﬁsggmgg 1216%@ (46%)
7.47-7.58 (m 3H), 7.92 (s, 1H), 8.27-8.36 (M

N*E‘%rbg%c%%%my;eo&a{ﬂmimw = 4505 M5 GR5E) 54713, 2- (o

hehy NMR i(BMBO-dg) 2.95 (s(b), 3H), 4.02-4.58 (m, 2H), 4. 85 Sq, 1H), 6.90-

el 3911699?@},15@34“_536 & E*# RS i Hhk5 ol w45 He

N1ﬂ«;7&@qu|=mcﬁouz; tiHpes. M 18, ﬂﬂ}}t% (d, 4 =3 Hz, 1H). 1178 (s,

a t Cs2CCB 0 02) O ~
30T TE A ERERS. 1'% Pl B ANN OO O 1)
hydrazme hydrate /1 32\ -( 2) COCI2 NH\I~NO HN
ND2ly N-(3-Ddrbarholl-2 ﬂ4%dr5l'5henyl)pyndm-2—ylammo]ethyl}
2-(2-methylaminopyrimidin-4-yl)-1H- -indole-3-carboxylic acid (30)

Y N o 2) 20, HATU, DIEA
o U "”[ *@r\m
NH,/MeOH \©\ /O
%ﬁ@m—g

D.2.1.) Methyl  3-[(4-flucrophenyl)pyridin-2-ylamino]-2-{[2-(2-methylamino-
pyrimidin-4-y!)-1 H-indole-5-carbonyl]lamino}propionate (29)

0.75 g (1.53 mmol) of 14 was dissolved in 10| of dioxane and the solution
was cooled down to 0°C. 10 ml'of74N'HCI in dioxane were added and the

-~ mixture was- allowed to come to RT within the space of 2 h; It was then

25

subsequently stirred for 12 h. The solvent was removed i.v. The residue
was taken up in 10 ml of DMF (solution A).'_617 mg of the acid 20 were -
dissolved in 20 ml of DMF and the solution was cooled down to 0°C. 1.05¢g

- of HATU and 1.6 m! of DIEA were added. After the mixture had been stirred

at 0°C for 40 minutes, solution A was added. The mixture was allowed to
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D.3.1.) Methyl - :
(3- (N-phenyl - N-2-pyri dyl)am no)-2-(di-tert- butﬂpgf%?fyzow
bonyl ) - am nopropionate (31) 4.96 g (16.5 nmmol) of:

acrylate 13 were mxed with g (32.9 mml) of 5
2-anilino ¥r|d|ne and 32.16 g (98.7 muol) of cesium
cfBBRL Pefg snchiwast theacahsentente stived fatidey Bl solvent was

M peibvedias awidi the 98siahie 4rfs é?fitlé’rhéﬂﬁy e-éﬁe’hoosﬁ’lll glda WBfurated

clerEbEQ oot NatiGH el inf enybacatet e acueous phase

aogsorixtiacterl 3Thees it REdadl %@E%@Hﬂﬁﬂ%thﬁﬁééetate and the
s chr.o

o AL or i PasoR e mahee Y TRD MBI Fatuspled sglution
( 7ENadl. fThe oxjamic %amrwasbdmm&ﬁ:n rresth suifate The

D igprits Sk feaiehBy 1Y dhaThe el St on e

urgﬁl;rusm@ hgp)ane/@thgl acytakeetltd:| 560 mg (68%) of the ester 29 were
- met hyl am nopyr| m di n-4-yl)-1Hi ndol e- 5- car bon

3-(ph di I t
(Jéyp@cgf"@rm SR Ny N 5 B3 ETorS (ke B GO |
of di oxane and the solution was cool ed -down to
0 N HCI dded, ft
o0 bbbl e
tT I9e(2- stelthiyl&nh:rfcmynnﬁémm yl)'hQH FRioV BlcatBexdraiaey 33
r

A20R (0 8ot Rinbf S ingRectet, 28 mitre s Syt 0 Y 88 of

S@nmhonkaﬁsatwrataddneﬂnaheu Tdmweolutiof Gvag! sAited fof 2WATdnd then
d t, '

i B Soffle B F¥. Cthd'SbRenf Rtk (nbiba 11 dfiyind! Bl was
t GEestRitated roan§ mblofitethy Acelate.adbiedsolithavasi fittered wiswith
stsu&rmanawna‘d dt®0°&3 v 270 heg 7% $8 th\éaénﬁj%rﬁb’ﬁ%{é oytamed

t.h 300
il BT bR dasbRiea '°”§?4éﬁ Vs HyrHasdsde.
Tth MR (DM SvaigP 215 (58 BH) ad Hed d3 1H mrssz BB () MCB 26 (d,

TG0 Gl 70 e bie e Gnakber et Sodts ) 708

o .46 fat 1HYOT TF AB8AM, N, 7.9N¢s, o’rfgnra 2748066 @vyasi), 8.59 (d,

_25

d nesi um sul fate. The sol vents were
[”r-r@’s'le‘}é\{n? I'es ﬂqﬁd the resi due was chromat ographed on

SI lica geI usi ng heptane/ethyl acetate 1:3. 1.78 g 5

e Eppjr-
sgh se@sga B8y 5§1%g¢?s< 2S5 fien( Ryl
?@Y%&j f@ﬂw FRACRYIMidin- xl:)rdul-hmolez%qa)' «zxe(nplde
I di : .
2 yl aﬁ1y:1lo)letnhyl] 2- (2-met hyl am nopyri m di n-4-yl) - 1
H i ndol e- 5- car boxam de 10 (33) _
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was do reC| pist ated~out and was filtered
cof f wi h su e organi ¢ phase 20 was evapor at ed

1.78 g (3.4 mmol) of ester 32 were dissolved in
of NeOH 0.83 ml of hydrazine hydrate was addéé’%ﬁﬂ““y2007
the mixture was stirred at 40C for 5 h. After that, a
further 1.6 m of hydrazine rate were added and t he

m xture_was stirred at 15 h. The solvents were
removed i.v. and the reSEEEEfl s taken up in 80 ni

of di chl or onet hane. "sol ution .of

phosgene i n staQinbipRRe Wer e ad ed°an he m>t<ture was
stirregd fl-'or 3 gays— Aft sQEAREpELn

rermve . and The resi pﬁs parti &} et weer
80 ni r and 80 m of yl acetgﬁh%%gths

and the - du=e _' conbined with the solid and
chr omat ogr’aﬁt(dﬂon @ , USi Ng naepimaer/ et hyl
acetatp 1:5.°390 "t he Q¥@dl azorone 33 werle
obt ai ned. Enpiri c#l formmul a @29H25N90§ MW =

547.58f M5 (MrH) 548.2. 1 H KR ( 296(s |
3H), 4,30 (dd, 1H), 4.67 (dd, 1H) éf 25 1 H)
6.32 (d, 1 H), 6.70-6.75 (m 1 bs, ,

7.16 (d, 1 H), 7.22-7.33 (m 4H)N
7.52 (d, 1H), 7.63 (d, 1H), 8. H) 9.
H, 8.31-8.35 (m 1 H), 900(d 1H) 1172 "N,

1- Car banoyl - 2-[ (4-fl uorophenyl)pyrl di n- 2-yl am no] et
;[B}M 3;MGZh:(IZ(?afN*ﬁbgwernZewrW)yamlna) -2-(di-tert-butyloxycarbonyl)-

H m de (35) 15 February 2007 25 E F~
/drﬁ%@ﬁoﬁﬁb%? NONO o  2) 20, HATU D EA ~0 -

H4.86@ NG sampl) \gipacrylate, 13 werdBREOMLD 5.6EN(329 mrae!) of
N2 aniltné ﬂndtné/ﬁirhiyi?e 16 9 (98.7 mmol) of cesium carbonate. 50 ml of

P e RO R e e N

( 3#)id was filtered off with suction through kieselguhr and washed 3 times
with in each case 100 ml of acetonitrile. The combined organic phases
were evaporated and the residue was chromatographed on silica gel using
heptane/diethyl ether 1:1. 5.66 g (73%) of the ester 31 were obtained.
Empirical formula C25H33N30g; M.W. = 471.56; MS (M+H) 472.2.

D.3.2.) The enantiomers were separated as described under B.2.1.).

D.3.3.) Methyl 2-{[2-(2-methylaminopyrimidin-4-yl)-1H-indole-5-carbonyl]-
amino}-3-(phenylpyridin-2-ylamino)propionate (32) -

2.9 g of the S enantiomer of 31 were dissolved in-S'O ml of dioxane and the .
solution was cooled down to 0°C. 30 mi of 4N HC! in dioxane were added,
after which the mixture was allowed to come to RT and was then stirred for
12 h. The solvent was removed i.v. The residue was taken up in 30 ml of
DMF (solution A). 2.47 g (9.2 mmol) of the acid 20 were dissolved in 50 mi
of DMF and cooled down to 0°C. 4.21 g of HATU and 6.4 m! of DIEA were
added. After the mixture had been stirred at 0°C for 45 minutes, it was
allowed to come to RT and solution A was added. The mixture was stirred
at RT for 12h. The solvent was removed iv. and the residue was
partitioned between 300 ml of a sat. solution of NaHCO3 and 300 ml of
ethyl acetate. The aqueous phase was extracted 3 times with in each case
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5 370 ng (46% of the methyl ester 34 were obtained :
from 750 ng of 14 when carrying out the reactil®feppary 2007
an anal ogous manner to that described under D.2.1.).
Empirical fornmula C28H24FI\I7O§4 MW = 525.55; M5 (M+H)
526.2. 10 D.4.2.) ,
NA0D-rdaobatiyy lac2tdte 4arid tioe aphwiyed pygandc phzsgs avéneoveshed

i ado d % BECKAAI B fek) e cxagpic fhasgovagdgied with

smameéwmsafulfﬁ@;l Fheoaplveotsmyers r@znomémv endriherngsisive was

teﬁrdrﬁ%bféﬂh%d”oﬁ”sﬁﬂé'ga ﬁ.npg 5@@@%@;&% 3\/789
=(3'6) thhel\ﬁtferl\ﬁ%wesw inagdy NVR (DVBO- d6) 4.08-4.17

(E\m;ilh&al férdias KNy C%HMV@ 282148, M@@Aﬂ@) 5§42 0s,
2H), 6.74-6.80 (m 11-1). 7.10 (s, 1H) 18(d1
7.22-7.31 (m 4H), 7.38-7.56 (m 6H), 7.92 (s, 1 H),
8 12349, I3H()M-(R2Bxo-B 57/dthydto- 1, 3[4 oxddiaffh-2-yl i-if(pﬂae Y lpya&in-

E.?[s&l%Tznf)%mﬁaﬁagwmss'wmoavm%%w-ﬂM-lnfpkeaﬁpﬁai?%%?*de

t(335)zo| 3-yl)ethyl]-2-(2-nmethylam nopyrim din-4-yl)-
0 R b0 AR Y5 A9 e D o

hW@@ZIﬂ%hW&%W@quC}/ﬂd and themisture was sfarad af 49°0 fag5 h.

(ﬁ.ft%5tHHTDé furfertthe nﬂrﬁf d?a'_%uge ﬁy&\%i@m@féé@ﬁé@%d Mhd Phixture
di net hyl acetal were

ded
aW&lsﬁﬁ'éfeﬁ’] @Jﬁ%}' EOR,\A’S SPIvgnte rere gemored i.y. am(iéhe residue
swiagemkemaao fire rggvedl df\ki:ciﬂbﬁt%mbmahes Bd;yml VﬁSa t2Re redlption of
et
noopsQu it ol ER Wi Pl o g ratuy el BTN Top 3 dave.
18ftar tMdte thelsovent weas removed ivv andntﬂlet m]dmzs weigepavtiioned

ﬁéhmée?%@w ng%F%ﬁePEn@ Y negfﬁ?&g@fr:lgte $4ndm tl?lé%ﬁ 8bne, a

e triazo vvereo i cal
i sracimitated ot andsugs dieradsoff with sgatg)rg The organic phase

was evaporated and the residue was combined with the solid and
chromatographed on silica gel using heptane/ethyl acetate 1:5. 390 mg
(21%) of the oxadiazolone 33 were obtained. Empirical formula

| CagHasNgOs; MW, = 547.58; MS (M+H) 548.2.

"H NMR (DMSO-dg) 2.96 (s, 3H), 4.30 (dd, 1H), 4.67 (dd, 1H) 5.40 (dd,
1H), 6.32 (d, 1H), 6.70-6.75 (m, 1H), 6.98 (bs, 1H), 7.16 (d, 1H), 7.22-7.33
(m, 4H), 7.38-7.46 (m, 3H), 7.52 (d, 1H), 7.63 (d, 1H), 8.08 (s, 1H), 8.21 (d,
1H), 8.31-8.35 (m, 1H), 9.00 (d, 1H), 11.72 (s, 1H), 12.15 (s, 1H).

D.4.) N-{1-Carbamoyl-2-[(4-fluorophenyl)pyridin-2-ylamino]ethyl}-
2-(2-aminopyrimidin-4-yl)-1H-indole-5-carboxamide (35) -
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1H NMR (DVBO-d6) 3.04 (s,

3H),

4.36-4.43 (m

1H),.4.49-4.59 (m 1H), b5.60-5.67 (m 1 H), 6.18depgary 2007
1H, 6.78 (t, 1 H, 7.17-7.37 (m 7H), 7.45-7.65 (m
4H), 8.02 (s, 1 H, 8.19 (d, 1 H), 8.35 (d, 1H) 8. 39
(d, 1 H, 11.85 (s, 1 H). DZé)

N-[lfh,dr bdrmyl Z2- (phenytthiazot=2=ytanmrmoethyti=S2=
2- et ngpyrimdin-4-yl) ¥

H- iindol am de (42) Sr @ @HI NH +
Etd Ot O 4 3%¥H88 H 39 N"_eéMiant i omer
separ até ﬁg‘f@ JTOXNY-20, HATU] DIEA O ;fJ 0O
QN S41 40 / \?’Wﬁ%ﬁ#q . N/R
421 HNH ol ) Phenyl t hi azol - 2- ylcam ne 0 Y,
(63.7 mol ) henyl t hi ourea 37 were di ggol vediin 10Qy
m jof acetic lacid. 9. F nl_-of acetal 38 were added
and the m xture was hea‘ @OOC for 2 h. The
solivent was ,remyed Lv NEST due was

parfti ti oned" 3etween 300 m 2N NaOH and 300 nmi of
etyl acetate. The 15 F&f é ous phase
wagd extracted twice with i ch Nof 3&t hyl
acdgtate and the conbined organic p asds wg'l( ried
usifng magnesi um sulfate. The sol vent was rerrti'ved and

the residue was precipitated from 50 nl of
di i sopropyl ether. The solid was filtered off Wit h

S PR STl BBy SR o i
4-yI)~1H-indole- 5-carbonyl]ammo}prop[onate (34)
370 mg (46%) of the methyl ester 34 were obtained from 750 mg of 14
when carrying out the reaction in an analogous manner to that described
under D.2.1.)= | |
Empirical formula C23H24FN7O3, M.W. = 525.55; MS (M+H) 526.2.

D.4.2.) N-{1 -Carbamoyl-2—[(4—fluorophenyl)pyridin-2—ylamino]ethy|}-
2~(2-aminopyrimidin-4-yl)-1H-indole-5-carboxamide (35)

95 mg (65%) of the amide 35 were obtained from 150 mg of 34 when
carrying out the reaction in an analogous manner to that described under
D.2.2.). |

Emp:ncal formula C27H23FNgO2; MW, = 510, 54 MS (M+H) 511.2.

H NMR (DMSO-dg) 4.08-4.17 (m, 1H), 4.54-4.65 (m, 2H), 6.29 (d, 1H),
6.54 (s, 2H), 6.74-6.80 (m, 1H), 7.10 (s, 1H), 7.18 (d, 1H), 7.22-7.31 (m,
4H), 7.38-7.56 (m, 6H), 7.92 (s 1H), 8.29-8.35 (m 2H),8.74 (d, 1H), 11.80.
(s, 1H).

D.5.) N-[2-[(4-Fluorophenylpyridin-2-ylamino]- 1 (4H [1,2 4]tr|azol—

3-yh)ethyl]-2-(2-methylaminopyrimidin-4-yl)-1H-indole-5-carboxamide (36)
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CN[1-
:

20

- 20 g ofo cg5|

i quor was evaporated and the residue was '
chromat ogr aphed on silica gel using heptane/ edfykbruary 2007
acetate 2:1. This resulted in a further 3.5 g of 39
being obtained. Yield: 6.0 529 . Enmpirical formula
C9H8N28 MW = 176.24; N5 ( 177. 1. 10 D.6.2.)

: F

Vet '
(34 nyk— 2-t hi azol yl ) am no) - 2- but yl oxy-
carfbony NOpr opi onat B@{f,‘n@ 4.2 ~the ester
40 re btjpi ned from 3 g“i%mﬂo

acny ) sztnlhy@étet € 4 and
rfoonat e when cas¥ying \, N_{
redaction i an amal ogo manner to that described
under D.3.1.). Enpirical fornula C23H31 N38%S;, MW A"
477.58; M5 (MkH) 478.2. D.6.3.) The enantioners were
separated as described under B.2.1.). 20 D.6.4.)
I\/Ieth I

1280{lﬁ19 (Oifxmmql) eiﬁhecﬁmtderﬁﬁmretdgﬁlsph/mdiﬂm n@anbobDIHT. 0 i

I o
DTN 1Py LAt A AR BT 0 o
oy T SEINENBERS FEmOVEd i @mthegrees@ug Wﬁﬁata)keafun ne3.5 ml of

acaceuatécvdweme?ram ¥i bg hwﬁaztr{aaehycﬁ@t?é h88 ten@8dded, the mixture

anal o t scr1 bed under D. ) 25
2 8RS AP 16, o Bbyanb s gVl w724 (lsesilbg was
S3Rwrified By tnebr)s of preparative HPLC. 84 mg (50%) of the tnazole 36

[ -2-(ph [ thi | -2-yl t hyl
VL&F%% -ﬁgﬁlynkgyglomegl)/n 4|- iy y amno) ethyl] - 5-2-(

Hjﬁrnalap@Lferreaka z?ﬁna‘fé\lxo@)m.’v{io-—- 5@8(590?48 (Nl+HI)é4Srﬂ de

4 0 0 :

mmrm:%@ 39&1@ BHTD 4(35-223"R. Zp%gzx 48€ 4éé 3 (m. 1H),
S

eaCtl on I n an ana ous
S e M e AT 7 65
.@,Haml)ma@ sMMY, 55191 ﬁ% 8'\@ éé@ (a 1|1|)3 M@és 1H).
Qﬂvé el Carbﬂnéy A Tonyihazo R )%gn% ethVhs-242 resipul-

1 ak'ﬁinoﬁyr&‘&dih@@l)ém -iRddle-5carboXamitle

@gy(m 7H),

7.98

H)

~

D=

T ooo\u LH,OOL\U,J.I‘I},J.J.IU\D,J.
D

y Cam, bhnmyk~ge( pheny! py‘ ,?i,? arﬁ@—oc)_et’hyl

]-
2-¢2- rrethyfam nopyrlmdln 4- y|) 1H-|n
e

@l e- 5- car boxam d

4 5 kK uary 2007 28 N N
(@) hyhlpbg
chllori™d

hy roxyl ani ne
1g%tlonller JepaMtlon i SO nesi um

/ﬁ\ J< 2) HG o
\“j:j\ 3) 20, HATU, DIEA \H/\NJ\G:W

© o O ‘ H N

, . Q/O = '

NH,/MeOH
oy o
N
o] N N_/< 42
' . , . NH
/

D.6.1.) Phenylthiazol-2-ylamine (39)

10 g (65.7 mmol) of phenylthiourea 37 were dissolved in 100 mi of acetic.
acid. 9.9 m| of the acetal 38 were added and the mixture was heated at
100°C for 2h. The solvent was ‘removed iv. and the residue was
partitioned between 300 ml of 1N-NaOH and 300 mi of ethyl acetate. The
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OHNN" 32 H~-NHNONHA43 ON N\ OHN /1
H NH 80 ng (0.95 nmol) of O methyl hydr oxyl ani né® #9be3'"¥2007
hydrochl oride were dissolved in 10 M of THE and
cool ed down to -40C. 0.95 m %%1.9 mmol ) of a 2M
sol ution of isopropyl magnesium chloride in THE was
t gV eatisephdsel vegsvextractEdetwite twithe imesadhethise of 0fomik of aethyl
t f :
(gé)c(lést)éfe Eha;]‘ tﬁ?ecrin‘?ﬁﬁ@d ergéalﬁ plﬁé?&owggé %P_Iga uégg dgnesium
adidigtalr imissbentnesismeyes aad thefresidyecwae nrampzrtated from

W 3hinih of Hﬁs@ﬂ%ﬁ?l &thef The §Bﬁjd B8 fliesed 'o%‘fﬁ%u@(@?gnmﬂned

i LR e SacoTRitliia 79 e blaes Boe drsenropyl cther mother
satqunam é\fb[:&mawdl and tHe amrmm Wes Ihromateyraphed 8ndiica gel -

Ci4s0is HeofEl b aciSie o Tie reRUIBRN S Buther 45 b oo

tl’(ﬂ)t&lﬂﬁﬂl ‘ﬁlatbl d&.9aniee%hases were dr| ed using magnesi um

\?\;EI‘EBE?IE fﬁg{gugééh}égﬂéswr epar a I ve (&E’q.&)t P@Oﬁ ol d'ue

(61%9 of the nethyl hydroxamate 43 were 15 obt ai ned

: Er}jpBVQ fﬂetﬁl\ﬁ Mgﬁix Dﬁ/:@ggggﬁ z(zlgl éﬁéﬁ}o %ﬁgg&g H@W"D

QP MIRPPIOR) ) 4.62 (m- 2H), 6.33 (d, 1 H), .
gzzg 9((75%) bb thel e8fer (4B wete dbtaided §rdgl 3.4 ﬂ:)imgrﬁyﬁol) of the
I%tegé (rgézq_b(‘l%éiﬁr-pgi% o?% fnﬁb’le %Q and( 20 gy ofycesium

11:a?t50r(eﬂe wihel) cafﬂylﬁg)out the reaction in an analogous manner to that

N- h I di n- 2-yl t hyl }-2-
&%C%é’a r%/'lngg ()pl\iga&ipﬁ: ni:lgl e- L gglr Bgi:m )ée}( 45)(

15&%6?@!5551119@0623&9 M W(W@,SGVW(MH-I\)IH?B)Z

desm ethyl , analog /O 0, HATUDIEAH p of 2 OONN
D.6.3.) The enantiomers were separated as described under B.2.1.).
D.6.4.) Methyl S-2-{[2-(2-methylaminopyrimidin-4-yl)-1H-indole-5-carbonyl]-
amino}-3-(phenylthiazol-2-ylamino)propionate (41)
640 mg (55%) of 41 were obtained from 1.07 g (2.2 mmol) of the ester 40

~ and 901 mg (3.3 mmol) of the acid 20 when carrying out the reaction in an

analogous manner to that described under D.3.3.)
Empirical formula C27H25N703S; MW. = 527.61; MS (M+H) 528.1.

D.6.4.) N-[1-Carbamoyl-2- (phenyithlazo!~2-ylammo)ethyl] S-2-(2-methyl-
aminopyrimidin-4-yl)-1H-indole-5-carboxamide (42)
340 mg (70%) of the amide 42 were obtained.from 500 mg (0.95 mmol) of
41 when carrying out the reaction in an analogous manner to that
described under D.2.2.)
Empmca! formula 025H24N8028 M.W. =512.60; MS (M+H) 513.3.

H NMR (DMSO-dg) 2.97 (s, 3H), 4.23-4.30 (M, 1H), 4.39-4.48 (M, 1H),
4.71-4.78 (m, 1H), 6.78 (d, 1H), 7.16 (d, 1H), 7.28-7.35 (m, 3H), 7.37-7.60
(m, 7H), 7.98 (s, 1H), 8.33 (d, 1H), 8.62 (d, 1H), 11.70 (s, 1H). |

D.7.) N-[1-Methoxycarbamoyl-2-{phenylpyridin-2-ylamino)ethyl}-S-
2-(2-methylaminopyrimidin-4-yl)-1H-indole-5-carboxamide (43)
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44 NHz rac-10 ~/ \ | | NH3/MeCH O H3N45 OHI1 / \

NN NNH2 D.8.1.) Methyl 15 February 2007
3-[ (phenyl ) pyri di n-2-yl am no] - 2-{[ 2- (2- am nopyri m di n-
4-yl)- 1H i ndol e-5-carbonyl ] azg‘lno} propi onate (44) 816

nmg (80% of the nmethyl ester wer e obtained from 540

ng ¢f rac- I0._ 5 whep_carrying out the reaction i an

anal ogous & that described under B.1.4. ) and
D.1/1.). E¥s mul a C29H26N60Z;mefiiroxtarB86. 56;

M (MrH) 507.37. §D.8.2.) hjdrochloride

N-{1- Car.b& . —= 2-|}Hpraﬁf|nﬁ@']eﬁj1hb1$ri}_le 2-(

2-amm no- 10gpyr ifm di ol e- 5- car boxam de
(45] 162 ny (67% of e wer e obtained from
150|mg of 44 when *%*carryi ng out tp¥reaction in an

anall ogous manner to that de bed D 2.2.).
Enmpilrical fornula C28H25N7 W 4 56 NS ( M+H)
492132. 15 1H NWR ( DMBO- d6) 18N Y, 4.05 -

4.13 2H), 4.85 s(h), 2H), 6.88 -
7.59 Em 15% 7. 98(?5 {Pwm\rfi&){}mt@m,
8.35 (d, J =2 Hz, 1H, 11.98 (s 9.) W—4

N-{1- Car bam)yl 2- [(phenyl ) pyri m dy- 2-yl am n%] et hyl )NQ
(2- nethyl -

S A T S

I dlssiol‘Vedlm 0 Ml of THA 8nd €obldal dda@hitdN-40°C. 19,9581 (109khnmol) of

\ a M %bution of isopropyl magnesium chloride in THF was then added
dropwise. The mixture was left to come to -20°C within the space of 1 h. A
solution of 100 mg (0.19 mmol) of the ester 32 in 3 ml of THF was then
added dropwise. The mixture was left to come to RT within the space of 4 h
and the reaction was ended by adding 5ml of water. The THF was
“removed i.v. and the residue was partitioned b‘etv_veen 20 ml of a saturated
solution of ammonium chloride and 20 m! of ethyl acetate. The aqueous
phase was extracted 3 times with in each case 20 ml of ethyl acetate and

~ the combined organic phases were dried using magnesium sulfate. The

15

20

solvent was removed iv. and the residue was purified by means of
preparative HPLC. 60 mg (61%) of the methyl hydroxamate 43 were |
obtained.

Emplrlcal formula C2gH2sNgO3; M W 536.60; MS. (M+H) 537.2.

H NMR (DMSO-dg) 2.95 (s, 3H), 3.52 (s, 3H), 4.09-4.18 (m, 1H), 5.51-
4.62 (m, 2H),-6.33 (d, 1H), 6.78 (t, 1H), 7.00 (bs, 1H), 7.18 (d, 1H), 7.25-
- 7.33 (m, 4H), 7.49-7.61 (m, 5H), 7.98 (s, 1H), 8.29-8.36 (m, 2H) 8.79 (d,

1H), 11.31 (s 1H) 1175(5 1H)

D 8.) N-{1-Carbamoyl-2- [(phenyf)pyrldln 2- ylamlno]ethyl} 2 -(2-amino-~

. pyr|m1dm-4—yl) 1H- mdole S-carboxamide (45)
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Py
(46) 1.75 ng (67% of the ne | ester 46 were

. out|the reaoti

" N[ L{2-Hydroxyet hyl carbannyl ) - 2- (phenyl pyri mi di'fk 2- v

HN H 15 February 2007 30 D.9.1.) Methyl .
-[ (phenyl ) pyri di nyl - 2-yl ani no] - 2- { [ 2- ( 2- met hy['&rfskgary 2007

3

in-4-yl)-1 Hindol e-5-carbonyl ] am no} propi onat e

i_ned from 2.36 g of 15 en carrying out the-

n a al ogous manner to_that de cribed 5
. irical forrrula6 MW =
MtH) 523418 paocOmedn) ; N

|F€-”¥'W a

[-2[(p yIO -iyl am no] et hyl } - 2-

' nopyr%}!‘i’?isgtﬁﬂ”m'ﬂﬁ@byl ) -4 N N
boxarfl §e" (47440 my ¢ 65% ‘,ﬁ anh d

ed . from700 ng of 46 when ,10 camryi Hg N

2

despri bed under

n an anal ogaus nmapper to that

. 2.2.). E@vza br mul a
C27TH25N92; MW = 507. 21; 08.4. 1H NMR
(DMBO- d6) 3.0 (M¥MIOH 3H), 4. 2?’#. 4. 45-4. 59

(mi{2H, 4.75 - 4.90 (m &N
7.10-7.60 (m 12H), 7.95 (s, & HY, \Ns%% (am

4H)| 11.85 (s(b), 1 H. D.10.)

47 ivere obt ai

amn _ ' LAl A- 4=yl ) -1 e '
B A A b o
N 1H-indo warl Wﬁ@mm}PfqmpnNethﬁ H 48 H H HOAt,

EBS L{gg '(?_?ﬁ') ;amq%hwfgm@@@ém #ere BVRIHES i Ns40 Fhd of rdd-10
2_ he?_ ?ajnf\i}ég Wt ihe ﬁ%%%}ichﬁndglﬁ_a@ﬁggo_@ manner to that described
HuhdeioBet.4) @addadyll.).am no}- 20 = .

SEhRfelrBithiiE hoPrENEOATMIR). R 866 B8] fas”hehf 660 37.

D.8.2.) N-{1-Carbamoyl-2-{(phenyl)pyridin-2-ylamino]ethyl}-2-(2-amino-

pyrimidin-4-yl)-1H-indole-5-carboxamide (45) ' -
162 mg (67%) of the amide 45 were obtained from- 150 mg of 44 when
carrying out the reaction in an analogous manner to that described under

© D22)

1Empi_rical formula CogHasN702; MW, = 491.56; MS (M+H) 492 .32.

H NMR (DMSO-dg) 3.18 (s(b), 3H), 4.05 — 4.13 (m, 2H), 4.85 (q, 1H), 6.58
(s{b), 2H), 6.88 — 7.59 (m, 19H), 7.98 (s, 1H), 8.25 (d, J = 3 Hz, 1H), 8.35
(d, J =2 Hz, 1H), 11.78 (s, 1H). _ ' '

D.9.) N-{1-Carbamoyl-2-[(phenyhpyrimidyl-2-ylamino]ethyl}-2-(2-methyl-
aminopyrimidin-4-yl)-1H-indole-5-carboxamide: (47)

- 'N)%N : ©\ Q
0 1) HCI NT TN

_0 NJJ\OJ< - o _ : :

)\ 2) 20, HATU, DIEA ~ N A —

o] o o . ) . S H y \N /N
/I\ 46 H '
=3 ~ NH

*° @\ J\ /
: 'NHanéQH' ' N7 SN

N
3
— Q- . i
7 H.N NW ‘
. H N N 47
\Y
- ’ y X
: NH
. /
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"tenperature for 12 h. After

ester 46 were dissolved in 400
a 2N aqueous sol ution of® WWZOO?
room

4.0 g of the nethyl
of nethanol. 40 nl of
wer e added and the whole was stirred at
tsg'e sol vents had been
evaporated, the residue was ssolved with water and

t 29k mwﬁy[matylp?_ndlﬁww@—yldgmcﬁﬁ f24(2Hmattbglamino-
¢ Py RS LTt o QoS E GBLE 15 |

hed

1.137 gy Mg/ (&1 6) sdotheometng %@rd%aueregn’pﬁaﬁﬁe;hﬂ’romaﬁﬁ g of 15
: 0

NI E?E I eRic in o aiodous, fernePidthat described

aMﬁ’S Syl] 2-(2- nethylamnopyrlmd|n4yl) 1

Hampﬁabarfﬁrmarabtom@%dém VB0= 309, 5@@5 bE) 8283, 48

FELS 20 505 Darpyfdlpngndfinag

e f 15
TREB YV i el B dadaethyi
5@nnihopynmldhanqu)amnedutersacéManﬁdw ydr opwi se and

¢ Aaq i858 173 2P el RRGT JicTH o G of 48" Gnen

t eapyingt outethet ieactian yrean anvdegensapanace tb dmat ddseribeddmder

p vvas pur|f| ed by nmeans of MPLC 5 (el uent:
9:1). Yield: 108 ng & 0% of the title
na@r I@@' fOff‘Engu GartasNaGanM W 3508 2ABHS (M) 568.4.
N&@N@M%bﬁﬁg@@ éb)l H?J'\B:zbfll\@ﬂﬁﬁhrﬁ]zmsé% 2H),
Sy mH)1H)665§ 11718760 (mﬁt?fdw 9@)( #ih.35 -
(81451001,,4HE815§553(8)41®1(WI 1 H, 11,90 (s(b), 1 H. 10
DDL'@%N% 1= %éy@[ %ﬁ)y[\/%rtr)]é/mo% Iioﬂ%)ﬁ{e'n)r/]i]pgnrrxlntdm-)g-gll_arlnino)ethyi]-

alt{BaheByhieoplritidin-yl)-dbriodelchylcpstoxantda (£9)y | ) ami n

o propLoni g Ald(54)F FFFFEJIZS T_WEZ 1T 7
c;z4/'§’aj4/r\r '‘NHF FF 51N X) gl~N
I{N dng Momer  separ at 3o N 2) HA

o
46

| ”“’Tin*@f

N

HOAt, EDC, N
DIEA,
ethanclamine, DMF

D.10. 1.) 2-{[2-(2-Methylaminopyrimidin-4-yl)-1H-indole-5- carbony]]ammo}- :
3-(phenylpyrimidin-2-ylamino)propionic acid {(48) .

4.0 g of the methyl ester 46 were dissolved in 400 ml of methanol. 40 ml of
a 2N aqueous solution of NaOH were added and the whole was stirred at
room temperature for 12 h. After the solvents had been evaporated, the
residue was dissolved with water and the pH was adjusted to ~5 using a
saturated solution of NaH2PO4. The resulting precipitate was filtered off
and washed with water. This resulted in 1.3 g (yield 93%) of the acid 48. .
Empirical formula C2gH26NeC3; MW, = 506.21; MS (M+H) 507.3.

D.10.2.) N-[1-(2-Hydroxyethylcarbamoyl)-2-(phenylpyrimidin-2-ylamino)- |
ethyl]-2-(2- methylaminopyrimidin-4-yl)-1H-indole-5- carboxamide (49)
200 mg of the acid 48 were dissolved in 2 ml of absolute DMF. 94 mg of
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g (78% of the aniline 51 we

3) HATU, DIEA F 52 /N 2 N NaCHag., NON MOH HO O 11
NI\ \ N54 NN N D11.1.) - 15 February 2007
Phenyl - (4-trifluoromethyl pyrimdin-2-yl)amne (51) 5.1

1§ obtained from5.1 g of
the aniline (4) and 15 5 g g’f chl oropyri m di ne 50
wHe@AE andy il bg pbwf RIRA weee taddedi 56an ainethagolamineravererthen

BB B O Rk o AL OB oo 00

VEVEIE then added. After 2 days of stlrnng at room temperature, the solvent
( Sndtont pote Azt thief ERBOFRINK WA Fitidtr Qyﬁﬂéé%{%%‘t? MPLC

|U§“§8%é}§'{1@'€?{ﬁ1e M ?@'381” 5&%@”@&@) Jldhefifle amids 4@

. ( ﬂzm imival foreild 0g1HaMNOANM.VE3x 53964 MS BVwrDBE0f, the

a”'gLﬁ\@i bSO 2B thy Bt B kG Sz (m.

t cm)hanso de4.90i (pwd! i) R85 . TH)) 7. m‘ﬁ?@aagml ZAY, T.90nwh a1H),

Fabronr o 00ty Mt bO0 R TS Cnanti oner s were
sé:baﬁ ét(éd—%{@-@@ﬂﬂthﬁemlmm(qslmlmnztl—‘yl))’kH iridlald-54carbokyihy |
S‘a%ﬁ'{\b?3([5h§ﬁ§l Wltﬁl‘ﬂ}d?ﬁmérlﬁﬂbﬂ’irﬂldﬂ . ﬁ, a}n Fb pﬂﬂﬂ)ﬁic a%ld: 54)

rrEthyI mi drfd FI 2 yI )amno] |5 onat e (53) 5
447 n‘i&% @f 53 lwere_obtai ned fromX43 ng (113375

mjol ) ke, S efianyi oner of esfler b2 andz2q) Ny
(1.436 mol) ofc #acid 20 whefr “edr ng out fhe
rgaction in;d&ncanalpgous manner to  hat desdribed
ugnder D. 3.3 T Empirical formula C29H25F3NB0J;
590. I\/B(i 591.7. 10 D. 11. 5@\
($)- @2 t hyd) aahieepyehdrdibddi N- 4 &/k
H{i ndol - ony+ 53

_ - (#+H€ri f 1l uor onet hwfpgﬂrzr*m, am A

o] pr opy y'['\c aci d (549 "A38 0P (409 off the a 54 e

obt ai ne@ frfom 97 ng (0. 164 mmol T~pfF the ester 53”Whe?ﬂ“<
c rr‘Vl ng the reacti or}ifj\an | ogous manner to a

t hat /]I\ P

2 N NaOHaq.,

—————

MeOH \n/\

54

_( .
I

D.11.1.) Phenyl-(4-trifluoromethylpyrimidin-2-yl)Jamine (51)

5.1 g (78%) of the aniline 51 were obtained from 5.1 g of the aniline (4) and
5 g of chloropyrimidine 50 when carrying out the reaction in an analogous
manner to that described under A.1.). _ -

Empirical formula C11HgF3N3; M.W. = 239.20; MS (M+H) 240.1.

D:11.2.) Methyl (3-(N-phenyl-N-4-trifluoromethylpyrimidin-2- yl)ammo)—2 di-
tert-butyloxycarbonyl)aminopropionate (52)

3.9 g (86%) of the ester 52 were obtained from 2.5¢g (8.4 mmol) of the
acrylate 13, 3 g (12.5 mmol) of the aniline 51 and 16 g (50 mmol} of cesium
carbonate when carrying out the reaction in an analogous manner to that
described under D.3.1.). |
Empirical formula C25H31F3N405, MW. = 540 54; MS (M+H) 541.2.
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15 described under D.10.1.). Enpirical fornula
C28H23F3N803; MW = 576.54; Ms (MrH) 577.7. 1P KRRguary 2007
(DVBO- d6) 2. 95 (s 3H), 4.27-4.34 (m 1H), 4.54-4.63

(m 1H) 4.83-4.92 (m 1 I—|)79’27 90 (b?n éH)H) 77.4;57(%5

2 19-7. 23 1 ,
:_E% 1213}) Tty eaarommmem wee @a(ratedm de&z:rmmd(merﬁ—l; 1.).
2 2.

g P31 ety é%”:f (Freyiamirbeimidh eyt Mok ain
eraﬁvlmmb@ pnyl- @2tnﬂé@m%t nmrmnrdirrnz‘owl nzunp ) -1
"‘%@ﬁ@h%—ﬁ(ﬁgg boxam de (flzl 15 February 200[7: 33 F '. :

ent af | uqr ,
DAST g (g ot b3 CreFiRbieintn RoDooEd s 4655 maal pf the
1)8 Eﬁéhtromér of thie Nshér SZ\Iaﬁd 555 m?(EABG ol dﬂthé\laci@ 20 When
i 0l6 ion §9 | tM?hq g b QI d
Ocﬁ ryn/g Ritsthe T§agtion an ana ogous manner to that described under

D.3.3.
Empirical formula 029H25F3N803, M.W. = 590.57; MS (M+H) 591.7.

D.11.5.) (S)—2-{[2-(2-Methylaminopyrimidin-4—y!)—1 H-indole-5-carbonyl]-
amino}-3-[phenyl-(4-trifluoromethylpyrimidin-2-yl)amino]propionic acid (54)

38 mg (40%) of the acid 54 were obtained from 97 mg (0.164 mmol) of the
ester 53 when carrying out the reaction in an analogous manner to that
described under D.10.1.). '
Emplrlcai formula CogHa3F3NgO3; MW, = 576.54; MS (M+H) 577.7.

H NMR (DMSO-dg) 2.95 (s, 3H), 4.27-4.34 (m, 1H), 4.54-4.63 (m, 1H)
4.83-4.92 (m, 1H), 6.90 (bs, 1H), 7.15 (d, 2H), 7.19-7.23 (m, 1H), 7.27-7.36
(m, 5H), 7.45-7.55 (m, 2H), 7.96 (s, 1H), 8.32 (s 1H), 8.41 (bs, 1H), 8.66 -
(d, 1H), 11.70 (s, 1H).

D.12.) N-{1-Carbamoyl-2-{(4-fluorophenyl}-(5-methylpyrimidin-2-yl)amino}-
ethyl}-2-(2-methylaminopyrimidin-4-yl)}-1H-indole-5-carboxamide (61)
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with in each 100 mM of ethyl acetate. The phas)ws wer e
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15

D.- 12.1.) Pentafl uorophenyl
2- (2- et hyl ami nopyrimdin-4-yl)-1 Hindol e- 15 February 2007
5-carboxylate (55) 6.38 g (23.78 mml) of the acid 20

wer e suspended. in 100 m of .JHF. 5 5.25 g (28.54

nTmI) of pent afl uorophenol a 5 47 (28 54 mmol ) of

o-ax-daa

1- ety -o-\o drrret-hytant-nopr \.#Jyl reat uUd]TIII &€

hydtochl ori de (EDC*HClI) were then added. The m xture
was|stirred at BE+Har 15 e ov\lm ch the solvent

was| r enovedd i—v—ane—the reki diie artitioned

bet jyeen 300 RFETEPPEkat . FSoljht i®n
m of ethyl acetate. The sol ifds wer
t hr pugh ki esel guhr and the residue

300
d of f

sepprated and the aqueous phase as extract ed tw ce

wthin casg 100 rrt ethyl at ey
conpi ne B%gam—e—pha-s e washe h_tog nt _of_a_..
sat| § a otﬂ0A=Na(a|/la~n then dried wjt hNvgSO&s.co,
After thegsolvents had been renoved i.v., 15 the

res| due was chromat ographed on silica Efel usi ng
hept ane/ et hyl acetate 4

pent5 oplﬂa efteN 55 vverz\’\ n'pl rical
for OH E N4(12,__MAAL 434 -H) 435. 4.

D. lI‘oro -Hsgrpehy| pyri m difne ' 57) 15 February
200 % 1 35 mol ) of°

2, 4t di rrehylpyrlmdlne( 6) vver
in 5omoo;LTHF 12.93 g (184 mol ) of 2
and{ t he nf xt was heatred to ref A sol ution oj"
3.50 m (61 mml)of a'(i@Lac d\ln_10n1 of THF
wasj t hen" sl oWl y added drop N the addition had
cong 5 to an end, NEEOR xt ur e sO heat ed to refl ux for
a further 1 h. A further #Ng '

m pf THF were added dropw sg a ‘

heated to reflux for 1 h.

down to RT after which it
ki es

i p.£26)) FETRophory 2T@Emet§ﬁarrgentgpgnmd. o6 rwmmsré

v. and the_pesi due 10 was gr aphe n silrca
g‘éTcarQOxyI%te((gé% of the chloropyrim dine 57 wer e

0BI3® ged3. anmot)ad)f fher auida2@5t&e! Mspeidéd in 186 nfitf THF.
?52% O oig (& Refiefieprmnengl s i 44 28 B4gpmel) of
11&thyl{34# 634t indthylamiaopropyicdrBodiimizleo bhpdnoetlofide m (EDE*#1CI)
(ngréfﬁzéﬁ@é%e@f TP% rﬁl?hﬁé qty%o ?ﬁ@%@f :al?ﬁ:gl' '?%Fl'tg\?%%ﬁ@r viHich the
cé@lwntn‘ga%lﬁt?ﬁtoﬁéd n¥agnddheirasiduearas @gdﬂ@mdrbﬁtweeo 300 ml

t & sat. solution of NaHCO3 and 300 mi of ethyl acetate. The solids were -
filtered off through kieselguhr and the residue was washed twice with in
each 100 ml of ethyl acetate. The phases were separated and the aqueous
phase was extracted twice with in each case 100 ml of ethyl acetate. The
combined organic phases were washed with 200 ml of a sat. solution of
NaCl and then dried with MgSOy4. After the solvents had been removed i.v.,
the residue was chromatographed on silica gel using heptane/ethyt acetate
1:1. 4.7 g (46%) of the pentaﬂuorOphenyl ester 55 were obtained. ”
Empirical formula 020H11F5N402; MW. =.434.33; MS.(M+H)} 435.4.

D.12.2.) 2-Chloro-5-methylpyrimidine (57)



10

15

20

25

30

35

descri bed under A 1.). Enpirical forrmula Cl1HLOFN3;

MW = 203.22; M (I\/I)+H) 284. 2. 20 D. 12.4.) wé%ﬁybruaryZOO?
(3-(N-4-fl uorophenyl - N-5-net hyl pyri m di n-2-yl ) am no) -2

-di - tert-butyl oxycarbonyl )agi nopr opi onate (59) 2.88 g
(64% of the ester 59 were o f1a| ned from2.67 g (8.86

m¥eL0 gdf13emmudy ol 24 aiditioral 5 SnethyByBfidine (56 pletchdissolved
an '5'0r\'ﬁl 8P T Wﬁ-ﬁd 1%@:55 gﬂq@ﬁ@nﬁﬁ% %e%%{ergza d%%sﬁnd the mixture

0 out
g%so@%@t@ n@rﬁ@@lﬂ'x AOSQM'&IH Qéﬁcﬂ i 6 38 enmbl)Rfladetic acid in

EADi i §ﬁ'EH§§rﬁé§Jih%n%ﬁ§r3ﬂWdro%We AP e GaaitBn B-ome

5?? RNy 3?90511?62\5?1 wag %‘Bﬁﬁ%% gfvx fara frthey haf fusthep1(5 ml
[ 2f EReticrichy iraBirmpel THR dche 4dded-dropwise and the mixture was

T T R R CON

OWaSOﬁ"tﬂﬂe«b tiooegh dqmeﬂgmhrt treis sraﬂwmg@[fﬁv}@ﬁe@?@d 2dz@iMgs with
m ure
t &e ? ?ggt co-lr;d;ﬁ-H © g&? g&tsﬁqrgﬂeﬁ{o S!V gp&?ﬁ%aesmue

waslchﬁomﬁﬁfégfﬁbh%ﬁGSSIm gelr 4oy €60%) wf tHih ehloesp\dingidine 57
V\%réab% 10 M of DMF, after which 430 ng (0.991

m 3 7.93 of DI EA
Eﬁoa%%rlggmiﬁ R GaHECING: Mok S 128 M VR0 215 1

after which the sol vents were renmoved i.v. and the

B\ 23 Ayn Oabend LR ySidln-Ziriine 58h "ver o
oﬂ)t8ag (46%)Eofpihiei anltiné cB8nvare GARLRMEONGO); 218 4(19.45 mmol) of

@%—%@ﬁfﬁ%rﬁ%ﬁﬂ% (Trafher B ééeéﬂn@m@ 591@05@4{1,..ne

| vaenneaeyingl pub-the- neadiphaim rmp)anaimghusr 4aghinerlto that

am de 61) 5 250 ng (99% of the
"Héélﬁ%'e@ LﬁTd\e?mbE? |ned fgom) 260 (0.469 mol of

IO B R a0 Nl M 520322 NS A b 3

anal ogous rranner to t hat descrl bed under D. 2. 2 )

O et M aepheny @«m%vhyrﬁyri%r??zswﬁmo) D

Aettibi(tgidxydddbony)atfinogeop |or1e§le Segj 4.75-4.80 (m.

288 {1y oty s e ) o v

(agrylatg 103139 &.8@ nimpl) e abiline058 and 8:66 g (26.58 mmol) of
cesium carbonate when carrying out the reaction in an analogous manner
to that described under D.3.1.).

Empirical formula CosHazFN4Og; MW, = 504.56; MS (M+H) 505.6. _
D.12.5.) Methyl 3-[(4-fluorophenyl)-(5-methylpyrimidin-2-yl)amino]-2-{[2-(2-
methylaminopyrimidin-4-y1)-1H-indole-5-carbonyljamino}propionate (60)

500 mg (0.991 mmol) of the ester 59 were dissolved in 10 ml of
dichloromethane and the solution was cooled down to 0°C. 5 mi of TFA
were added and the mixture was then left to come to RT, after which it was
stirred for 1 h. The solvents were removed i.v. The residue was taken up
10 ml of DMF, after which 430 mg (0.991 mmol) of 55 and 1.38 mi
(7.93 mmol) of DIEA were added. The mixture was left to stir at RT for

15 h, after which the solvents were removed i.v. and the residue was
chromatographed on silica gel usmg heptane/ethyl acetate 1:3. 423 mg

- (77%) of 60 were obtained.

Emp:ncal formula 029H27FN803, M.W. = 554, 59; MS (M+H) 555 2.
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F.) Benzi m dazol e end products 15 F. 1.)
I

N-((S)-1-carbanoyl - 2- di phenyl am noet hyl ) - 2- ( 2- rfetHepruany 2007
i no- pyrimdin-4-yl)-1H benzoi m dazol e- 5- ca r boxam de
(63) 11 TOTU, DIEA, N\ NH3/MeOH, RT, / 15 DIVF,

h +
RT O25 OY NN Ov I / NN62Y NH iNO ONNNH N
N// 63 / HF. 1.1.) Methyl '

S BT AT SReron S SR IR AR RS R b i G {62,
2@-¢) m@oﬂ@hﬁl}-ﬂn@-meﬁfwammopynm|d|n-4~yl) 1H-indole-5-carboxamide

é@y met hyl ami nopyrl m di n-4-yl)-1 H benzi m dazol e-

5(car boxgl ic acid (25) were dissolved in 300 m of
DIAS0 rag d98%1) pf ¢he emide fiyygresibigiord frama 260 6ngi(0.462 némol) of

LN G@\F}Méﬁ“cbﬁ?mbctﬁ}t'tﬁ@‘réﬁct%r i arﬁgﬁﬁgg%u? manper to that

COI’]SGCUtI ve mxture was stirred at
dﬁsa%e%u@dé (Zaféf mol ) of nethyl
(aﬂ@ﬂaanfonﬂataomwwwwwm 689158; (ML) Mwa 8482,

el R PSR B 1 Sﬁ)mééi&%p%ﬂt&%‘aﬁ apﬁ’dzi 48 (dd,

[ eeupedsm 885, & HyTLot r(bs,nﬂﬂhwl 189110 (24 MRT 208180 (m, 3H),

IRIE L R ! AL R S ks hay i

ZQW 1B@0Eapii).cal forrrul a C29H27N7Q8; MW = 521.58;
|v5 (I\/H—|) 522 3 1 H NMR (DMBO-d6) 2.95 (s(b), 3H),
19-440(m2H) 490 (g 1M,

| 6F@oBen2$m1dﬁ2@Jﬁ epiproducts; - 7.35 (m 7.40 (d, J =

4F5| r((S Garbgmﬁ 2d7h%@1 (éihﬁﬂbeth’yl)tﬂ 8 Qi
prrl )_%’M be &l@ agO!p %qarboxawnde (Gg) ﬁ% ?#?%) 1

N-[(S) - 1 Carbarmyl Z-di ph

no- pyrimdin-4-yl)-1 L@
3 0 m of (absol uté€

a atoCoie®, S g 10y ;
di phenydifrRmo- 2-{ [ 2- Q—’Z t hyl am nopyri m

=] R )

%o "

F.1.1 ) Methyt 3-diphenylamino-2-{[2-(2-methylaminopyrimidin-4-yl)-1H-
benzimidazole-5-carbonyl}-(S)-amino}propionate (62} =

26 g (9.6 mmol) of 2-(2-methylaminopyrimidin-4-y!)-1H-benzimidazole- a
5—carboxylic acid (25) were dissolved in 300 ml of DMF, and 3.17g -
(9.6 mmol) of TOTU and 1.6 ml (11.6 mmol) of ethyldiisopropylamine were
ad_ded consecutively, The mixture was stirred at 5°C for 20 min and 2.6 g

nyTam noet nyl )= 2Z=(2-met nytam
zi m dazol e-5-car boxam de
Fqnol were saturated with

(9.6 mmol) of methyl (S)-2-amino-3-diphenylaminopropionate (11) were

then added to the solution. After the mixture had been stirred for 16 h, it .
was evaporated under reduced pressure and the methyl ester 62 was then

 isolated by means of flash chromatography on smca gel (DCM: MeOH =

9:1). Yield: 1.61 g (32%)
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was then added and the mxture was stirred at room '
tenperature for 24 h. After t sol vent and excess
amoni a had been evapor at ed, e am de 63 was
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50@ 2H),1619NR7(1EMB\®61I6) 2255 7.86k)n, 634) 7.40. @2 J-= 4.8Bz, 1H),
(g8 0r )y o SR el s € 41y 00
71618,‘( 5)(s(b),|4)H) 8.06 - 8.19 (d(b), 1H), 8.40 - |

858(m2H) 20 13.10 (s, 1 H). F2)
1- Car bano 2-[ (phenyl ) pyrim.d yl am no] et hyl } -2

%Nh(ﬁ)aﬁ/rﬁﬁm?wh%d\p gnylpquoethyl) 5. ~(2-methylamino-
Hm@rﬁﬁrum A370 18-vengmiiBaragizieateRmide (d3y 1) HC N O

NI\ 0

Nepp i ne mos e RPN
N-(019590métol) HolNH rdsthid Z-diphenliirhiyib-2-{[2-(2-methylaminopyrimidin-
3- t{ W’u‘ﬂ‘%é?&ﬁx{.aadio'fé% &r%o%ylf‘f@ ng%mo}{dfoplgnape t(E%J AWas then
pyerddﬂddamﬂ Jhe;/ Mixture beszstinathabieond tempbaiyle] fom2dd). phiter the

A %éﬁté&fﬂr e g%é;%rﬁr%gr@a gédmﬁl&nﬂ“gg??bra@d efhecséw‘fﬁé $3 was

oht al ne ying’o
r delatesh by inaans efi Tegbuchrerimtegrapby tamsiligasas!i (RGM:MeOH =

un@eg) Biddlous gggﬁ/gpruary 2007 37 Enpirical fornula

N BBk DY Gogaa I, 7Rl Mg M HOEB R ) o

( ZHrb R mmsmo@)ymm (o), BH), )4.02 — 4.35 (m, 2H), 4.85 (q, 1H),

+ieee0m O A IR TR & e ?rpoéﬁioa%gé&f% S, "’H) 7.58
cdsbyi nbl)odtbs tedb), etd), |8366|—n 8ato adai),ogblogssmnes 58dm, 2H),
t q%q@&scm)bed under _

F.2.) N-{1 5CarbamoyI-2—[(phenyI)pyrimidin-2-ylamino]éthyl}—2-(2-
methylaminopyrimidin-4-yl)-1 H—benzimidazole-S—carboxamide (65)

98e Q, /j
WJ)/EN)L J< )25 HATU, DIEA .~ ﬁ\/( I

O o]

I=Z /z
\

\

/{\ N7 ‘
15 . |

Sz

LKL
\ﬂi j\@

F.2.1.) Methyl 3—'[(phenyl)pyridimidin-2-ylamino]—2*{[2~(2—methy]am'ino- _
pyrimidin-4-yl})-1 H-benzimidazolé-5-carbonyl]amino}prop_ionate (64)

210 mg (29%) of the methyl ester 64 were obtained from 657 mg of 15

when carrying out the reaction |n an analogous manner to that described
under D.2.1 )

NHaiMeOH

IZ /Z

/N
NH -
/-
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D.2.2.). Enpirical formula C26H24FN1002; M W
508.55; M5 (MtH) 509.3. 1H NWR (DMSO-d6) 3.0 )ebruary2007
1 80
I

(8
3H), 4.20-4.32 (m 1H), 4.41455(m 2H) , 0 4.
10-7.50 (m oH),
7.65 (q, 2H), 8.10 (s, 1 H)378 45 (d, 2H), 8.50 (d,
1 Beppirigabriidla Qo j2sNGD A MV (HE23BEIMS BM3H) 524.2.
N-{1- Car banoyl - 2- [ (phenyl ) pyri dyl - 2-yl am no] et hyl ) - 2- (
2- met hyl am no-

pyT-2a2. HNfﬂ A-3rbzmbi-Bintiemyd pyimetid-2edaminalethyd2-(B-retiyl-

G RRPSTRS P et oS ettt 08y 1

NA OvBErHGSHe N iHthecamide 65 wergy otpiRed Srem3200 ;avet 1Gd when

| Snbﬁ@rr@wm) ﬂPﬁéf re@xtioriry 'aﬁ”ﬂarﬁ‘élbggus{ h%r(n%r 15t @dcBRYNinder

H-'gé:%) m dazol e-5-car bonyl ] am no) propi onate (66) 0.85
E(lﬁ[ﬂ%:aId’brmhIe CriHFNagOer MBY. wa508.86aMBEM+HPH08.344

25! DA ORBQER) o (il el of pheist et %455 ¢, 21

EPtpEBO +ca90 {roy fid), .72 GH2 6NGO0B10M .50 (m, 308), 5765 Mg ZM118)10 (s,

S%ﬂshéafigrfoyl))ﬁs[o((gh§W1 2&9{%"d§w'1?;7?%&§(H?3]1é‘3)hy|) 2. (
2_met yl - ani nopyri ni di n-4-y

s d@”‘&'%f‘g"@%ﬁé‘fﬁ% SEABYEyES Oy 95
cﬁ’W'm“ﬂ@ 4oyh-1 '?Zé'ﬁlﬁqz@l’ﬁ 5maéh0mldédﬁﬁk nanner to

th Idl d bbl | Ueu under— D22 ) —Enprricar—fornuta

= 507.56; M5 (M ) . 3. 1H NWR
(b), 3H), 4.20-4. . 4.41-4.55

S
2H) | 4270 481@H|m1 Wrb'iH) 6. 85
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F.3.1.) Methyl 3~[(phenyI_)pyridyI-2—ylamino]-Z—{[Z-(Z—m'ethylaminopyrimidi_n-
4-yh)-1H-benzimidazole-5-carbonyllamino}propionate (66)
0.85 g (22%) of the methyl ester 66 was cbtained from 3.44 g of 31 when
carrying out the reaction in an analogous manner to that described under
D.2.1). '
Empirical formula C2gH26NgO3; MW, = 522.57; MS (M+H) 523. 3
F.3.2.) N-{1-Carbamoyl-2-[(phenyl)pyridyl-2-ylamino]ethyl}-2-(2- methyl—
aminopyrimidin-4-yl}-1H-benzimidazole-5-carboxamide (67)
160 mg (98%) of the amide 67 were obtained from-200 mg of 66 when
carrying out the reaction in an analogous manner to that described under
D.2.2.).
Empmcal formu[a Co7HosNgO2: MW, = 507 56 MS (M+HCOO ) 552.3.

H NMR (DMSO-dg) 3.0 (s(b), 3H), 4.20- 4.32 (m, 1H), 4.41-4.55 (m, 2H)
4.70 - 4.80 (m, 1H), 6.63 (m, 1H), 6.85 (m, 1H), 7.20-7.75 (m, 14H), 8.10
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38 (s, 1 H, - 8.20 (d, 2H, 8.50 (d, 1 H, 8.88
H) . Pharnacol ogi cal exanples 5 | KB ki nase ELI g‘,i\FequqgryZOOY
activity of the I KB kinase was deterni ned using an

“ELI SA which consisted of a ggotl nyl at ed substrate

peptide, which contained the“am no acid sequence of
t K 1HB- S:28t @, RH)r 8H0(ek i1 HY, 38810, Hd) i ne 36, and a

speci fic polyclonal or nonoclonal antibody (e.qg.

- obt ai ned from New Engl and 10 Bi ol abs, Beverly, NMA

USA, cat.: 9240) which only bound to the

pmpﬂﬁgwl I(,ﬁﬂef(é}hme@f the KB peptide. This Corrpl ex.
V\@%gmblé‘ an anti body- bi ndi ng (protein A
and det ected using a ' conjugate conposed

offha bctmmyneblt!meil IRB Rinatei wasndeteifined: gsing an ELISA which
RRAGEE 01 & eblatel" St ioby B il ”Eé%th&%eeamm
u@CIng%m@ch af e hdb prodgiedtord serinerd2eomseriati 38) and @ specific
chpFeichaL B Fdhdcingt, BAGd TB & ontihed i B, Fhgland

HEfstaps :pﬁ‘e?eﬂy MBughiSA.0 cabo 940 xthigkespelyt hasind to the
a Horyistd Rir aNthel RBUPSHIRIS. aThid E@rgbfé& wis %H#Ht@%gd on

ol ahl eé«'af’bm%t GhBrotef A Sostedhapltser. ans S1oterisT ASg 2
160m;ﬁvg£tegtqmmmhd$@ Ih)aitrn)bmdmgqﬁ:bte‘w aad HRP2(@ &) Qreptavidin-

THEPQTBRIRy 5 ahebfi6 w8B4iHa S Frblegd s whion

cwhaeanBugtedeisiigsnirimaterpbospiBipepéida. AS, Uppsal a,
Sweden) which had been equilibrated with SEC buffer
and which was operated at 4Cwith a flow rate -of 2
nMMRIEMEntRIONE r act i ons which were located at the

Mingéidlck 88 obtdT® 18 ki@ &ffpkRa1ophiesuliars ¥a &m extract 3100 |
A Bited S R o0 ﬁwﬁeﬁﬁ%ﬂ{pﬁﬂ&c lisauglhtadoge with
1@8pedt R0 aMmHdthidm _é;ﬁlﬂatﬁl %ﬁd\n;\f/lﬁ’cutib@edﬂkﬂn'\/@:@lﬂ)rh@o Wnutes. The
PrECGRRLE bR, W Hissqie &' stafl of SECTARER BhSpRE Heres,

sy al mModTThe Q. EmMsuEBﬂ'amce’HJ M1 )2- gWﬂecdphmphate)

' ‘rjnder?]ﬁr‘?ﬂgéég ot 29% fc‘!\e’f 5 gglﬂ{@'t gbgwj e‘?gd t%éléﬁ IO{% ;é% filter.

1Fhes $&1ﬂpl§adft'%nloade¢fepngo &NBE@FES%MHGW@ 61@?% column
N@ﬁhé}sh&nn%ﬁﬁﬁamé%@édﬁﬂ@yg Q@QOW&%%) whighMhad been

R ) e i sy BEEEA] e v o
rate of 2 ml/min. The fractions which were located at the migration time of
the 670 kDa molecular weight standard were combined for the activ_ation.‘
Activation was achieved by means of a 45-minute incubation with 100 nM
MEKK14, 250 pM MgATP, 10 mM MgClz, 5 mM dithiothreitol (DTT),
10mM 2- glycerophosphate and 2.5 uM mlcrocystm LR at 37°C. The
activated enzyme was stored at -80°C. :

The test substances (2ul), which were dlssolved in DMSO, were

preincubated, at 25°C for 30 minutes, with 43 ! of activated enzyme
(diluted 1:25 in reaction buffer 50 mM HEPES pH 7.5, 10 mM MgClp, 5 mM

DTT, 10 mM B-giycerophosphate, 2.5 uM microcystin-LR). 5 pl of substrate -
peptide (biotin-(CH2)g-DRHDSGLDSMKD-CONH2) (200 uM) were then

" added, after whlch the mixture was incubated for one hour and the reaction

was stopped with 150 pl of 50 mM HEPES, pH 7.5, 0 1% BSA, 50 mM
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added, after which the m xture was incubated for one
hour and the reaction was stopped with 150 | &P Fsbrugim 2007
HEPES, pH 7.5, 0.1 % BSA, 50 nv 15 February 2007 39

.EDTA, antibody [1:200]. 100 I,.of the stopped reaction

m xture or of a standard ph@@phopeptl de dilution
SeEDEA, (@ntibbdy-[( @AD).640DRHOS[tRO HtChbhXiMiBa CHINRA)ixives @r of a

t@gnaérﬂnSf erprhsggﬁél%eapéﬂr ot el @glifjorplaﬂ i e(r%f(r:ﬁet(lﬂigtm ~-(CH2)g-
pI%RHDﬂE%]GhBM@&@NHz)Z werer ﬂlamlttaaﬂs[mrecg tehakegnotein A

Lt URSTCELRLERD WORAEER LA ol Btitippp vas
sonmlma@ma hPU% Bhilg beingeshaleod After 33gashingistaps with PBS,

AR piSoiB ) Kh@)@nl §F§&§VM@HRBB§E>r%Q%d}shOPe%ase (diluted in

subst rat aard err at or

GalG mdd §S/Qvi7e BSAY. Weksr ed%raé@r aRominiees.offier Howashing
dfs\f @pmht mas stxoorae;d &y BBl nabk@atd- ﬂtlrlﬁéqla%raﬂ & Perry

f d ab
e N T L e
c afavekponehtngas cteppedoby adlirey 10034- ef 0el@ M sulfuric acid. The

oS RPIRPREs meH e dbP R R el e i Be e mpcged by

t diseas ie@easionscoresprthdingdsoa Meparameter dose-effect relationship.

?S)stgnél’érﬁh ROWARAO Usel 5fo°’&21aﬁt|§/ WEYHRle 1AV its

2-"3')1' bitionyay the test substaNCesi nopyri mi di n- 4-yl ) - 14 i ndol e-

5-carboxam de was - 0.050 M 20 Bl ood plasma | evel of

oliElod SR AR B B ave demyinral s Alyegiazol

1 Zyljetbigl-252-raethyirminoggrinhltin-dofip oMHddole-5-carboxamide  was
N-g[ésﬁ IZ&T di-phenyl am no- 1- ( 5- oxo- 4, 5-di hydro[ 1, 3, 4] oxa-
25° ' . _

“di azol - 2-yl)ethyl]-2-(2-nmethylam nopyrimdin-4-yl)-1

Aqigae 53353”%”%%? “q&’i?”giﬁé’ﬁe%mﬁ”ﬂ% BRo ek Oy ¥l 3,41

I stered
c &xadiggebe-yhsthwl-%f aﬁwozamnudmk@yt)f%mphﬁe. ght
okarddxaniiiee, were adm ni stered, wet-ground in 0.5%

- hydroxyethyl cellulose (HEC), oral |y as a suspension

25

(by way of a probang). Bl ood sanples were 30 taken
afTher @oRipouBdS; NL{(SR2-diphdnylaelin®- hSHoxold Badi Ih)fdr@[’]afB 4]oxa-

SRR B R R R S S PR B Ce Seibpice,

wiarerasbenvspoeid Z8rhalowepasiadnihiséerad tdhmalel @ST#BLE mice. For

- SHTB) RSeadMPESsS bBHEA28 Mg 8F cRfdound™8 ¥8P%y of body weight of

30

35

the mice, were administered, wet-ground in 0.5% hydroxyethyl cellulose
(HEC), orally as a suspension (by way of a probang). Blood samples were-
taken after 0.25; 0.5; 1; 2; 4; 6 and 8 hours (sacrificial blood was withdrawn
from in each case 2 animals at each of the time points mentioned). The
blood samples were converted into heparin plasma: The plasma samples
were stored at ——20 C until analyzed

Analysis: ' _

The plasma samples were thawed: The plasma proteins which interfered
with the analysis were then precipitated with acetonitrile. '
Processing: 50 ul of plasma + 20 yl of internal standard (5 pg/mi) + 50 pl of
buffer (2 mMol ammonium formate solution, pH 2.6/acetonitrile, 40:60, viv) -
were mixed for about 10 sec on'a Whirlmixer. 150 pl of acetonitrile were
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Anal ysis: 35 The plasma sanples were thawed. The :
pl asma proteins which interfered with the anall§ §ieBruary 2007
were then precipitated with acetonitrile. Processing:

50 | of plasma + 20 | of .interphal standard (5 pg/m) +

50 | of buffer (2 mvbl anmo QUm fornmate sol ution, pH
2.théncaideni and lthe wWitol60yvay hvked Weice agaiedof @boabd0tsetd The

>l Wl bR SRS A B o Feplutons
oo faigiate) The sapematanisginceachheasesanquite200ndl) ererd ansferred

Ce{Btdr'Tai‘lgs“t%gs('qiﬁy bftke %?%rﬂ%anfz\gg}étmieﬁct&?o revol uti ons

supern I'n ea cdse about 200 o
p|Tjhe/ve'eép@cﬁtyﬁsﬁupewtamto\A@Sayged ulsegletermning the plasma level

S URPIERL SFéomBEEnd NIEEY 8fears JNECLOIBAAS! invﬁccc?rdan?e with the

S r nat ant S used to determmne the plasm | eve
oun y neans o - in-
3&5 adpethe d 13 b f LG |v5/|v5

ad4Prd gt@nwA@Idemt)ol | owi ng net hod: HPLC system
S,L%f@g%_ 12‘ éoftware Anal yst 10 Col umm: 125 x 4 mm
N et Tﬂ@s C18 (Machery & Nagel) Col umm | ength:
1Z50lumnDd8 ot 4 omm NL@IeGiIVEZOVE G Ii8siMacheny & REg&lyi ex AP

3 i rupol e mass spectroneter)  Software:
Ng’% i IBhGin4 38 e

E- Sci ex) 15 Detection type:
CtICFFI Gf-MI/MS 0.5 nmnin Injection volune: 70 |

' %Srrﬁhﬁurﬁélﬂnﬁ@” Qmeﬂﬁiﬁl g5 foé’@utaf:ll' IMésesdjeE'ﬁgﬁEter)

Acet onitr amuonl u O ution

rgolkflaQ;Rp)anF@f redREc6i8%) (Rt):  I'nternal
St[amgai@t e4MS/N‘I8@@) und 28: 3.9 mn The | ower-,
eCtltonO-ltJh of the nethod is 0.01 pg/nL. 25

4%‘["1"@9 @L&nﬁkna | evel of conpound 28 was at nost
4 Igjeptipioluiites 7€qdosur e, -

Internal standard: SK-7 in acetonitrile .

Mobile Phase: Acetonitrite/2 mMol ammonium formate solution, pH 2.6

(70:30, viv) ' -

Retention times (Rt):

Internal Standard: 4.4 min

Compound 28: 3.9 min

The lower detection limit of the method is 0.01 pglmL

Results: ,
The plasma level of compound 28 was at most 4.3 pg/mL. The exposure,
measured as AUC = area under the curve, was 5.4 pg/mL x h.

Protein tyrosine kinase

As examples of the specificities of the I«B kinase inhibitors which had been
discovered, their IC50 values were determined in the case of the kinase '
enzyme protein tyrosme kinase. _ '

Protein tyrosine kinase-activity was determined using the appropnate test
kit from Upstate Biotechnologie in accordance with the manufacturer's
" instructions and at an ATP concentration of 50 LM. As a difference from the
manufacturer's method, Multi-Screen plates -(Millipore; phosphocellulose
MS-PH, cat. MAPHNOB10, or Durapore PVDF, cat. MADVNOB 50), were
used, together with the appropriate exhaust system, instead of phospho-
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measured as AUC = area under the curve, was 5.4 pg/nL
x h. 30 Protein tyrosine kinase As exanpl es of 16l&bruary 2007
specificities of the I KB kinase inhibitors which had
been discovered, their 1C50 values were determned in
the case of the kinase enzyrfel protein tyrosine

et e s ned ey vy (SR DT O IRESIgRE bt PO2E was used as the
e LR BEPstralen ot destatieRlretivniah danaireh Thweplates were then
memeasaredr igrééNal!mMiu:@E@a%oﬁﬂi??@én @GUA??' 100#M of the test
c t ' s.a difference fromthe

manu ggc (%rdg‘?{bs&gr?e(fﬁo%\éhhﬁsﬁe" -Screen plates

- (e iteglopubstpnes pras destetome a tEplRiEte cdaterMiABENDBTRe 1C50

AR et led SN it 2 Kl Pokengaa

of phospho 15 February 2007 41 cellulose filters.
P 1 forT NE[(8Y-2) dib IS (X \!
athe (Gt forTNE [(s% 2) i I B mARL1 rg%%iﬁ,sivz@?dg@ﬁgs,ﬁgf!%ﬁ%zol-

t&ztl ﬁht éu&gtr at a‘test concentrat
TireYtaYik<-\gametiirminopyemigiad -y 1 H-ngplea-crrzoxepyde
sqtonpbliad 28 ircthiensretoin R8s KinddieadR§iwas 8D @NCEe

were used in each case. 5 The test subStance was

‘tested in a duplicate determ nation. The | C50

c &w@uparisonexparineender f or red using the GaFit 3.0

S @ﬂx&ﬁage. The 1 C50 for |
I\I—q-f['-'%@rﬁp I phenyl am no- 1- ( 5- oxo- 4, 5-di hydro[ 1, 3, 4] oxad
iazol 2-yl)ethyl]-2-(2-nmethylam nopyr n-4-yl)-1

H- i ndol e- 5- car boxam de 10 (conpound 2§ the protein
tyrosi ne ki nase assay was 82.5 M  Conpari son’
experinment: The conpound N N/ | HCON NO H 15
was prepared as de in WO and is terned

this, in each g of the conparison
conmpound per kg of body weight of the mce were
ension in 0.5% HEC ( by

AR o RS BSemea i Sobbaron.

Oc@®polnd;below?2 Thé; cémpadséh kempoundawti fddminist®edo® male

R TR R 1| i Bade S BB o S Corlrion

compound per kg of body weight of the mice were administered orally as a
suspension in 0.5% HEC (by way of a probang). Blood samples were taken
after 0.25; 0.5; 1; 2; 4; 6 and 8 hours (sacrificial blood was withdrawn from

~in each case 2 animals at each of the time points mentioned). The blood

samples were converted into heparin plasma. The plasma samples were
stored at -20°C until analyzed. o -
Analysis: The analysis was carried out using HPLC/UV.

Processing: 50 pl of ptasma + 20 p! of internal standard (5 ug/ml) + 50 pl of
buffer (1% formic acid/acetonitrile, 40:60, v/v) were mixed for about 10 sec
on a Whirlmixer. 150 pl of acetonitrile were then added and the whole was.

- mixed once again for about 10 sec. The samples were then centrifuged

- (Hettich, EBA 12, about 12 000 revolutions per min). The supernatants (in -
‘each case about 200 pl) were transferred to glass tubes. 100 ul of the
supernatant were injected.
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sanpl es were converted into heparin plasnma. The_pl asm
sanpl es were stored at -20C until anal yzed. Aﬁ%?ﬁ%ﬁ“@’fyzom
The anal ysis was carried out usi ng HPLC/ u. 25 : -
Processing: 50 pl of plasm 22 i nternal
standard (5 pg/m) + 50 pl of¢ buffer (1 %formic

acltd aespectiver BhpernémrﬁOwa\s/ w)sewefcf detereting Omea@mﬁméolevel |

20y & W EouRalEn bnboingdly BREHSR HPrl atasspidance

1ovigethe follewingnpetiodaer e then centrifuged 30 (Hettich,
EBA 12, about 12 000 revol utions per mn). The
supernatants (in each case about 200 I&;I wer e

t raRkEepyslem: Gyketeck R8) HRG pumpt + Kdlsopupbimed aXL-231
\Naf(lﬁoséﬁn retred 15 February 2007 42 The respective -

s%ef@ﬁ?t aplf used to determ ne the plasma | evel
rfeoMiasRe ari son conpound by means of ‘HPLC/ UV
uSrCcaamr dasxet mm?( ng%tg)gn J.E?;'3 @msmg\oéslmm EREC CXL 931
0 punp + son i me

%ﬁ%&%ﬁ@rﬁgﬁm%re Mass-chrom Col uim: 125 x 4 nmm
Plﬂntesmcbn 1ZBVE/IE AQ 3 (from Bi schoff)  Col um

PSS CBR ATy blE LR Rale LRSS aHSREbinaren
Sctaftueare: Mﬁﬁ@g@ar&&marﬁdl’ Pﬁ(gm ex) Detection type:
Mp) dYBettdvRybe: ﬂS‘?M!S"N O 5 nmin 15 Injection volune:

1 St andar SK-7 -(Aventis conpound) in
g@@ﬁ?ierbeimiﬂ'ﬂm e Phase: Acetonitrile/2 mvbl _
anmjooiloriwolorrrmﬂeoqm ution, pH 2.6 (70:30, V/V) ]
| nternal, .stan

R T e A R L
dédauie Ghasendcetaniiriled mMoblarhmonhm fohreate eohitioni rp;H 26
L?f@@b'\@vb n-the exanpl e usi-ng the conpound 28.

- Retention times (Rt):

Internal standard: 4 min

Comparison compound: 1.5 min

At 0.01 pg/ml, the lower detection limit was identical- to that when
employing LC-MS/MS in the example using the compound 28.

Results: The plasma level of the comparison compound was at most
1.5 pg/mlb. The exposure, measured as the AUC = area under the cufve,
was 1.7 pg/mbk x h. . , |
In comparison with the example using the compound 28, the maximum
blood plasma level was about 60% lower in the comparison experiment
even though, at 50 mg/kg, the comparison compound was administered at
‘a dose which was twice as high' as in the case of compound 28. The AUC
values which were determined for the comparison compound also give the
same result.

In the above-described protein tyrosine kinase assay,'the ICsq for .the
comparison compound was 46.35 pM. The IC50 is therefore markedly
better than in the case of compound 28.
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c nfile cmggmgrﬁﬁmma{n s ratio is 16R& %ﬂ\B/ 0. 05)
whi i oun

25 Results: The plasma | evel of the conparison

conpound was at nost 1.5 pg/nL. The exposure, 19 February2007
nmeasured as the AUC = area under the curve, was 1.7

pg/m. x h. In conparison with,.the exanple using the
conmpound 28, the maxi mum 30 ood plasma | evel was

abdwt ingOeveoest in the kpedficityawits caganpir iheelRB kiR¥€® becomes

i e Pt SO SED SN ines

t ielabve éo B kinaseura cedparkd. InUbe c%leua‘s:mﬁpmfndv\m ehis ratio

oy R
t 3*53%5 ﬁ’é §5/ﬂa%én assarylanep withdbe deda fropeWQ {207 74dn

.conpound was 46.35 pM. The IC50 is therefore rrarkedly

ter th‘?’ﬁ’ he case o ound 28. 15 Februa '
SE% Ly ir ﬂ@ tpqw Hdewglecand ppswie of 'the other

regan@l&wwéfeedéﬂé&nheﬁa&&arb@@ﬁ’?@us gi@Nekl earer when

the ratios of the 1C50 values Tor protein tyrosine

Rase elative—to—KBkinase a_r_e_g_g,mpar ed n.the

& Malepalar seight 9 Speédificiy ratio
-(46"@5*'??l mpﬂu%cordance Wi Egh 1nEOcHMa fl:r)om V\%r '

R N T e T Nl WY e T

n gl o owamwsoixcnpl esdhplsgcul @ f@bﬂ“' 2 1 KK o260

| [C50 Vot fecutar—wer gitt apeu frcirtyrat retHT-ad
clonpBund 50C2 28N HA6 NS54B5846. 59 00)152 1650 >%&B3
R8HESFNBO > 20 475
_ O@ > 32257%@3%@@)2 NSO2 gﬂ@rgaA 0.D1 56}8%) g ?000
C29I%FMOG29H=&559|1@030‘ > 26085942 CZ6U2)®B807S 12060
.O%%Z>1118-w 43 C29HZ8Ng03 536,60 0. 0p08>—12p00—45
goHA4NBE S 915 S5ES60 47 [20K409NOD2 507166
4. 008 >116629H28N803 | 536.60 0.0008 | - > 12500
45 C28 H25 N7 02 49155 0.015 > 665
47 C27H25N902 507.56 0.006 [ > 1665
49 C31 H31 N7 03 '549.63 0035 |. >285
54 C28H23F3N803 576.54 - 0.003 | - >3330
61 C28H26FN9O2 539.58 0.006 | = >1650
63 C28 H26 N§ 02 506.57 - 0.003 | ~“>1000
65 | C26H24N1002 508.55 [ 0.004 > 2500
67 C27H25N902 50756 | 0.002 | - >5000

> denotes better than



49 C31 HBL N7 03 549.63 0.035 > 285 54 C28H23F%|\}_8% ,
576.54 0.003 > 3330 61 C28H26FN902 539.58 0.00§ eoruary 2007

1650 63 C28 H26 N8 02 506.57 0.003 > 1000 65
C26H24N1002 508.55 0.004 > 96500 67 C271- 125N902
507.56 0.002 > 5000 10 > denotes better than 15
February 2007 44 Patent Clains: Caiml A conpound
of the formulal ( R4 No gl ~ti NFil7 R2 HI N
M~ (~) R8 wherein: XisNorCH ' MsNorCH Rl is
Patent@wﬁﬁggen hal ogen chosen fromF, Cl, | and Br;
(G-CA4)-alkyl, -CN, -ORS, wherein R5 is hydrogen or

(Q )-R6, wherein R5 and R6 are
Claim L&) ggﬁg Jgepe 'a’é Wely from hydrogen and

-(GA) - aI kyl. O -R5, wherein R5 is hydrogen or
-(C-Q-al kyl, B(CJ( R5. V\herelnX|sthe|nteger
zero, | or -1, wherein R5 is hydrogen or
-(COr-C4)-al kyl ; Rf‘ﬁs a heteroaryl radical, which is
sel ect ed frong?- dr oxypyrno- 2, -4-di one, i m dazol e,

i tniidazoli dife, . ol ixne, i kel i sot hi azol e, i soth
i azolidine, R8oxazol 2- @z0oJN di ne, igpxazolidino,
i soxazol one, n®rpho e, Noxaze 1, 3, 4- oxadi azot e,

oxadi azol i di nedi one, oxadtiazol opa&y~H
1, 2, 3, 5-oxat hi adi azol e- 2- oxi de,R35- oxo 15 February 2007

wherein:

X is'N or CH;
MisNorCH;

R1 is hydrogen,
helogen chosen from F, Cl, T and Br, -
~(Cy-Ca)-alkyl,
. -CN,
-0R5 wherein R® is hydrogen or -(C,-C4)~alkyl
N(R®)-R®, wherein R® and B¢ ore selected independently from hydrogen and
-(CrC#)‘alkyl :
-C(O)-R®, wherein R® is hydrogen or (C-Ca)-alkyl, or
~S(0)-R®, wherein x is the integer ze.ro, 1 or 2, and whetein R%is hydroven or
-(C;-C4)-nlkyl,

R2isa hcteroaryl radical, which is selected from 3-hydroxypyrro-2,4-dione, imidazole,
imidazolidine, imidazoline, indazole, isothiazole, isothizzolidine, isoxazole,
2-isoxazolidine, isoxazolidine, isoxazolone, morpholine, oxazole, 1,3.4-oxadiazale,

- oxadiazolidinedione, oxadiazolone, l.,,S,S-oxathmd;azole-‘?-oxtde, 5-0xo0-



45 4, 5-di hydrofl, 3, 41oxadi azol e,
5- 0x0- 1, 2, 4-t hi adi azol e, pi perazine, pyrazine, 12 February2007
pyrazol e, pyrazoline, pyrazolidine, pyridazine,
pyrimdine, tetrazole, thia¥h azole, thiazole,

t hi onor phol i ne, thazole and triazol one, wherein the
heteroaryl radical is optionally substituted one,

two, or three times by -C(O-R5, wherein R5 is

selected from hydrogen and -(Cl-4)-al kyl,

QRS ere S selected.from.
hy dr %é‘ﬂ'%gﬁﬁﬁ 4(1%36‘&6’ i'gﬁ(‘gﬁ}ﬂ nsy ¥Ezine pyrezole,
R6 [aFgzo ﬂ%mywpbfbm@yndmpmmm tanamlb,y‘hradgeﬁc. thiseole,
- ( Ghioktb ﬁl:lli‘ﬁ& | maiti?é £@HazMnedwh & tﬁf‘Eét@l% 1 Gdidal (S prionally

C(%&am%ﬁ7? tw&ﬁ{ﬁﬁgn or Cé gggare each selected
| ( OR, HhoPAR: e aon hilrob il (el |

- - (Cl~«(CCaphikyl,: R4 is a heteroaryl radical, which is
sel ect ed fron1p gele furan, thiophene, |n1dazole ’

pyr az6-B’ Vd)@m'tb is selooted fomhydregen ot e(Ci-Eoralkdzol e,

tetraﬁ{ 3, 3, 5 oxath| adi azol e- 2- oxi des,
triaZ (Bﬁe& W@R"&H’l B mdoﬂ%areleadx&i@ltddﬁﬁdependcnﬂy from hydrogen
oxad|a4ﬁh triazole, 3-hydroxypyn-o-2,4

di ones ?_ 4 t hi adi azol os, pyridi ne, pyrazine,
pyrlﬁﬂbbﬁbOT |ndoIe i soi ndol e, |ndazole, pht hal azi ne,

qui n oqui nol i ne, qui noxal ine, quinazoline,
ci nn He‘%emd’gabar bol i ne and bcnzof used cycl opent a

et PR  Sotn BT SRARRER o O RSB o cal i s

optionally substituted one, two or three tines by

(sa:@maaa# RV wheré&ir Rtaﬁd qu ke )éach 5AbQEE thdepéridefily from

am no, trifluoromethyl, hydroxy
'~ hydr bydrogal ~(Caal-aligy: OﬁetWCeﬁfe)ﬂ-aﬂiVlﬁ(lﬁ —(€1-hy)-alkzlii oxy,

fornyl acetyl eyano, hydroxycarbonyl, am nocarbonyl
XYy onyl, or an‘aryl‘radical which is
R%’élhé' ‘Eogﬂnf’ ‘@1{ mﬁw napht hyl . 15 February 2007 46
~I-naphthyl, 2-naphthyl, biphenylyl, 2-biphenylyl,
3 blphenylg and 4- blphen¥g¥ anthryl and fluorenyl
radiopl, whichiis ssledted ispmipyrale. furewsBiophencetmidazole,
gﬁazdl&%bxa%lc, lkéﬁaﬁﬁc,tthﬁ%eﬁ%‘otﬁﬁal%uﬁdw 1,2.3,5 oxathiadiazole-2~ -
0X nitr
s, 1 BplsEg onsring, oo anolahe, padpoligipedipre piazol,
n%hhmmm@zaﬁ dxmﬁmmgb@md:mmmmda@pytwwymmmc.
hﬁﬁdﬁl@ﬁtﬁi@lﬁbﬁnb‘lﬂuﬁ%ﬁﬂhﬁﬁhﬂ@ indline, isoquinoline, quinoxaline, |
, (Sumazg:ld‘ ')16, cmno)l( e.ﬁcargc}ime and benzofused cyclopents derivatives or
cyclohexa derivatives of the heteroary] radical, wherein the heteroaryl radical is
optionelly substituted one, two or three times by -(Ci-Cs)-tlkyl, (C,-Cs)-alkoxy,
halogen, niitro, amino, trifluoromethyl, hydroxyl, hydroxy-(C;-Cq)-alkyl, methylene-
dioxy, ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl, aminocarbonyl or
~«Cy-Cy)-alkoxycarbonyl, or an aryl radical which is selected from phenyl, naphthyl,




R1 | is hydrogen, hal ogen chosen fromF, O, I

Br, (C-C)-alkyl, -CN. -ORS, wherein R5 is fﬁ'\}EPB@‘éWZOOT
or -(C-C4)-alkyl, -N(RS)-R, wherein RS and R6 are

sel ected i ndependentl|y fr%hydr ogen and

-(Crc4)-al kyl, -C(O-Rs5, rein RS is hydrogen or
-(A-A4)-alkyl, or -S(Ox Rs, wherein x is the integer
zero, | or 2, and wherein R5 is hydrogen or
-(Cl-C4)-alkyl, or a stereoisoner or a mxture of

stereoi soners in any ratio of the conpound, or a
phizrarbdt 3-anhey ] diphepy b Rebighenylyb3-bipberstylpad debiphenylyl.
dm}nyl?andm TThern &@w %dﬂ&l!@oﬁi‘oﬂtﬂ? éubsﬁdn%%na twd, or

enh}c%—& %)Mll&,a% gf)—ﬂcogdug% ro}qen hal ogen

cho

ooyt hydiordL. nHons (G-t Aoy Rylesedion,

hyfoimeg eave, cybis, hydiox fdaditnyl, abiosh®esiirorl- &:,a@g aﬁ@bx@éﬁrbony!,

Q{.,Ect ed independently from hydrogen and

- -(O-its, wherein R5 is hydrogen or

-(C, - C4) al kyl, or S(O x-R5, wherein x is the |n‘teger
RlZleifsQn dlloaeﬁ 2, and wherein R5 is hydr ogen or

b st B bl oo Y of 20 02 veien 1

i dO&x-4=bhikyl,ne, i soxazol i di ne, i soxazol one, |,.3, 4- oxadi azo
| gxvoxadi azol i di nedi one, 1, 2,3, 5-oxadi azol one,
o_éﬁgol e,. 5-oxo-4,5-di hydro[ 1, 3, 4] oxadi azol e,
Fazol e, {hiadi azol e, thiazole, triazole and
tﬂfh whemin Ridsdydtogen bi-(GpCeradkyly| radical is

opd \A Bf bhidR€ t
ketagé)u% %h%dﬂi}’bl?hﬁ OR ﬁ'ffﬂagﬁted ig@cgﬁ(%cﬁ&y £6m Hfﬁiﬁ;ﬁi&ﬁ)ﬁnd‘

wherein R7 and R are each sel ect ed
$bYﬂTPWrQIg Caaldyl,@f) - al kyl -
—Q((OIQR’%%M isaheimtder £e80,al &Y, hnd wherein R is hydrogcn or

-(C-Cy)-alkyl,

or-

_ or & stereoisomer or a mixture of stereoisomers in any ratio of the compound, or &
pharmaceutically acceptable salt of the compound.

Claim 2. The compound according to claim 1, wherein
X isNor CH;
. MisNorCH; -

Rlis hydrogan
halogen chosen from F, CI, 1 and Br,
-(‘C;-C.a.)-alkyl '



R3 is hydrogen, nmethyl orethyl; R4 is a heteroaryl

radi cal which is selected from pyridine, pyrazil&ebruary 2007
pyrimdine, pyr ole, furang,thiophene, imdazole,
pyrazol e, oxazol e, isoxazole, thiazole, triazole or

i sot hi azol e, wherein the heteroaryl radical is

optionally substituted one, two or three tines by

(a-¢C ,)-alkyl, -(C-C4)-al6y, F, d,!, Br, nitro,
amno, trifluoronethyl, hydroxyl,

hyd¥y- (CGF i 4) - al kyl , net hyl enedi oxy, et hyl enedi oxy,
for.my:g acetyl, cyano, hydroxycar bonyl , am nocar bonyl

5- rbon phenyl, wherein the
g?g C’g';’?}ﬁté@ﬁé)' 9::%&!%5@16& -aliybne, two or three |
@bln RAand®" areGieRpted QiklepéridentPy froal kydrogen ath.(Cl.
C4)-alkylp4) aI koxy and Rl | is hydrogen, 15 February 2007

nd B
ﬁﬁﬁgfh Sﬁﬁﬁl{fg U@%"{CL‘@@kﬂ#é'rel nR5is
erf-(mqmﬂhy ingegey kero,N( 65, afRb wheleér B7 fs ifddraged or
R6 aHC;9B)aliyd i ndependently from hydrogen and

-(C, -CA4)-al kyI -C(O-R5, wherein R5 is hydrogen or
-(C -(:4)-al kyI or S(Ox-R5, wherein x is the integer

R2ds phewroary] PadieuldvMibieisekRotRbirb :M&&Sﬁeﬁo lazole, isoxezole,

( @~13%0m1ﬁ% : 3 (f%afcﬁﬂesisag 08 co e:gié’f‘%&(%‘ﬂ% &azc%dmedlone.

c émﬂs pZqiones oxazole, 5-0xo—4 S-dlhydro[ 1,3 4]oxad1azole, tetrazole,
Nﬂ!mf@zob thidvde i ssolo v tridzdions OwHerSin Sh& i a‘i’l%ad
' 6ﬁﬂicm%11¥ Laieh ﬂ?ﬁ)or?e {v?od gpﬁueé’& RS by 4 Keto radical, ¥, CI f Br, or<C-
ﬁ ! i OT%( (ﬁ )st noR argl RE- mamlmldctsﬂ igdepeadently
hiroml hydrd %
_hiom aﬂn.n{ T'ﬂdpﬂkﬂcomm{dl Hal oI ed—(c,éc,b lqargn de,

nmet hyl. am nopyri m di n-4-yl)
N-LI - Car banoyl - 2- (phenyl t hi azol - 2- yl am no) et hYil
R3jis hpjrogen; methetl lny bthgayi nopyt i i di n-4-yl)-111-
i ndol e-5-carboxam de, N-[I-nethoxyc: ar banoyl
- 2 (pheny) pyridi n-2-yl am no)ethyl]-(S)-2-(2- methyl am no

] a0 100 D

phene, nmdazole pyrazole, oxazole, isoxazole, thiazole,
tnazole or isothiazole, wherein the heteroaryl radical is optionally substituted
one, two or three times by '

~(C1-Cy)-alkyl, ~(Ci~Cy)-alkoxy, F, C, I, Br, nitro, amino, trifluoromethyl,

hydroxyl, hydroxy-(Ci-Cy)-alkyl, methylenedioxy, ethylenedioxy, formyl, acetyl,

cyano, hydroxycarbonyl, sminocarbonyl or —(C-Cy)-alkoxycarbonyl, or
phe.nyl wherein the phenyl is optionally substituted one, two or three times by R, Cl,
1, Br, CF;, -O'H, «Ci-Cy)-alkyl or (C~Cy)-alkoxy; and

RI1is hydro gen,



(4-trifluoronmethyl pyrimdin-2 yl)am no] pnpi oni c acid,

or 15 February 2007
N-((S)-i-carbanoyl - 24phenyl am noet hyl ) - 2- ( 2- net hyl ar ni
nopyri mdin-4-yl)-1H benzi48i dazol e- 5- ear boxam de, or

or a pharmaceutically acceptable salt of the conpound.
............ 15 February 2007 49 Caim4. A process

for preparing the conmpound according to claim1,
conprising, a) reacting a conpound of fornmula IV, Y

R4 (1V) R2'" NH2 wherein RI, R2 and R4 are as defined

abov ci oride or an activated ester of
t he 38\?%81&@5%%&‘?'&%&@ 111, RI1I N R3~-NH |
| ~. | “&r-Capaliflerein DI is -COON and Rl 1, X, Mand R3

are aBNdefined above, in the presence of a base, or
V\,herecp:pproprl ate, in the presence of a dehydrati ng

agent sol,ﬁg and COE r the product into a
conpo '( ”?4 gg'r ating the conpound
of tH3 mrrhamrn Rvﬁi\dcﬂw mlme@mdmmﬂydmwhﬂdmgmwch)
and whi-@-Coalkgcount of its chem cal structure, :
gggﬁfﬁ@mﬂ R ROk ol @LIEL.Co M Lof NE PUTe

cnanti BT ORI LTR DN, L CHEPERS

on chi r& QQFY nary phases or derivatization using

chi-r al enantlonerically pure am no acids, separating

the resulting diasterconmers and elimnating the

chiral auxiliary groups, and c) isolating the conpound
Claigy3.t he f oThescnpountiacdording tbeleim pringiadiag itsylesignatedistorphemical

cent@ Whidhis:fi ee fore, or d) converting it into
nysr ologically tolerated salts when acidic or basic
groups are present -12e 15 February 2007 50

N-{(S)-2-diphenylamino-1-(5-ox0-4,5-dihydro[1,3,4Joxadizol-2-yl)ethyl]-2-(2-
methy]anunopyrrmrdm—&yl} 1H-indole-5-carboxamide,

N-[(S)-1 ~(5-0x0-4 ,S-dihydro-1,3,4-oxadiazol-2 yl)-z-(phenylpyndm-z-ylammo)ed:yl]-2~(2-
mell1ylammopynnudzn—4—yl)—lH—mdol&S-carboxamzde,

: N-ll-Cﬂfb&moyl-" ~(phenylthiazol-2-ylamino)ethyl}- (S)-Z-(Z-methylanum:rpynmldm-d—yl)-lﬂ- .
zndole—S-carboxannde

_ N—[I-mcthoxycarbmnoyl-2-(pheuylpyndm-2—ylamzno)ethyl] (S)-Z—(’-mcthylammopynnndrm _
- a-yh)- IH-mdo!e-S-carboxannde

- (S}-9-{ [2-(2-methylanunopynm:dm-4—yl)-lH-mdoIc-S-carbonyl]armno}-3-[phenyl-
(4~tnﬂuoromcthylpynnndm—..-yl)ammo]propmmc acid, or

\ N~((S)-1-carbamoyl-z-diphcnylanunoethyl)-..-(z-methy]annmpynnndxn-4—yl)-H—I—
o bcmmldazo!e-s-carboxanude, or.

_' o_r a phannac_:euﬁcally acoepfable sal t of the r.;-ompt')u_nd.



Caimb5. A pharmaceutical conposition conprising a
pharmaceutical ly effective anount of the Conpagﬁ&bruaryzow
according to claiml1 and a pharnmaceutically acceptable
carrier. Claimé6.: The conp#uund according to claim 1,
including its designated sterochem cal center, which

is: N{ 1-carbanoyl

- 2-[ (4-fl uorophenyl)pyridin-2-yl am no] et hyl

}-2-(2-nethyl am nopyrirrudin-4- yl}

11H i ndol e- 5- car boxam de, N-;

Claimil4.c aA lpaomyd foP plepariig thercopipenyd 3qprding fe-claif hSPRBTISgy |

}-2-(2-am nopyti m di n-4-y!)-1H indol e-5-carboxam de,
N-[2 [ (4-fl uorophenyl)pyridin
2)y] arremgmpmnmmf@f?fg]mvlnﬂm -3 yl)ethyl]-
2-(2-nmet hyl am nopyti m din-4-yl)-1Hindol e-5-catt
oxami de, R1
N-{1- car banmoyl - 2- [ (phen ri di n-2-yl am noj] et hyl }-242
-s nopyrimdin-4-yl)-1H Mol e- 5-carboxam de,
N-{ 1- car banoyl - 2- [ ( Phenyl Pynm di n ‘
2-yl ami no] et hyl ) - 2- ( 2, 4—n’et hiRKar ni nopy(,vﬁn' di n-4-yl)-11i
- indol e-5-carboxam de, i N-[ ]

- (2- hydroxyet hyl car WNH; (phonyl pyri mi di n- 2-yl
am no) et hyl]- 2-(2-nethyl am nopyri m-di n-4-yl)-1I
H i ndetherein R hrRbarah R4l are as defined above,
N-11- car bsunoyl 2-[ (4-fl uor ophenyl ) {5- net hyl pydmi di n-" -

yl ) am no]j et

L4 i ebloyide or ap aetivand ester of the spapaund pf e formpda I
,  N-{ I-carbanoyl 2- [(pﬁwyl)pyrl m d| n-2-yl am no] ei hyl
}-2-(2-net hyl am ng
benzi m dazol e- 5- gdf boX or|
1- car banoyl-- 2- [ (ph pyr i
et hyl am nbpyr ggi.di f-4-yl ) -1
benzi m dazo] e- 5- cg} boxam de, or a phar maceutical ly
acceptable salt o the compound

. (i
no]ethyl)-2-(),m :

wherein DI is ~COOH and RI1, X, M and R3 are as defined above, in the
presence of a base, or where appropriate, in the presence of a dehydrating agent in
solution, and converting the product into a compound of the formula I,

b)  separating the compound of the formula I, which has been prepared by method 4)
~ and which, on account of its chemical structure, appears in enantiomeric forms,
~ into the pure enantiomers by means of forming salts with enantiomerically pure
 acids or bases, chromatography on chiral stationary phases or derivatization using
chiral enantiomerically pure amino acids, separating the resulting diastercomers.
. and eliminating the chiral auxiliary groups, and

)  isolating the compound of the fo:mu]al which has been prepared by methods a)
orb) in free form, or

d converting it into physwlogically lolerated salts when actdtc or basic groups are
' ' _pnesent. _ :

o _1‘;_)._6._
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Claim 5. A pharmaceutical composition comprising a pharmaceutically effective
amount of the compound according to claim 1 and a pharmaceutically acceptable

carrier.

Claim 6. : The compound according to claim 1, including its des:gnated sterochemical center,
which is:

N-{1-carbamoyl-2-[(4-fluorophenyl)pyridin-2-ylaminolethyl }-2-(2-methylaminopyrimidin-4-
y1)-1H-indole-5-carboxamide, _

N-{ l-carbamoy[-’-[@-ﬂuorophenyl)pyndm— ~ylamino]ethyl }-2-(2-aminopyrimidin-4-y!)-1H-
- indole-5-carboxamide,

N-[2-[(4-f] uorophenyl)pyndm—ﬂ-ylammo]—l —(4H—[l,_,4]mazol-3—yl)eﬂ1yl]-
2-(2-methylaminopyrimidin-4-y1)-1H-indole-S-carboxamide,

N-{ -carbamoyl-2-[(phenyl)pyridin-2-ylamino]ethyl }-2-(2-sminopyrimidin-4-yl)-1 H-indole-
S-carboxamide,

‘ N—{1-carbamoyi-}[(phenyl)pynnndm-—"—ylammo]athyl} 2-+(2-methylaminopyrimidin-4-yl)-1H-
indole-5-carboxamide, -

N-[1- ('7-hydmxyethylcarbamoyl)-2-(phenylpynm1dm-”-y!ammo)cthyl]-
- 2-(2-methylaminopyrimidin-4-yl)- IH-mdole-S-carboxam]de,

N-{1-carbamoyz-2-[(4‘.ﬂuomphenyl}_{s.memylpyﬁmdin-zyl)amino]emyt}-
2—(2.—methylamin0pyﬁn1idin-4-y!)-lH-indolc-S-carboxanﬁde,

N-{ I-C?IFbMO}'I--«-[(Phenyl)pynnudm-’J-ylanu no]ethyl}-2-(2-mcthylarmnopynm1dm-4-y1}-lH—
E benzlmldarole-s carboxamide, or :

. N—{ I-carbamoyl-'?n[(phenyl)pyndm-'i-ylamlno]e!hyl }—2—(2.-methy!ammopynm1d|n~4-yl) 1H-
‘benzimidazole-5-carboxamide, | o .
or a pharmaceunca]ly acccptabie sa!t of the compound. ‘



