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WD 20041022553 PCTI EP2003/ 008629 Descr i ption | ndol e
derivati ves or benzi m dazol e deri vatives for

‘nmodul ating KB ki nase The invention relates to indole

derivatives or benzim dazol e derivatives which

i MNCbR2O04/RB2EShase, to processes for prep&@ETYEPOORIN08629

and to their use as pharnaceuticals. Patent

ap l'ication WD 94/ 12478 describes, inter alia, indole
gsgaipitioas 10 which inhibit blood platelet

aggregatl on. Patent applications WO 01/00610 and WO

021 30774 descri be i ndol e derivatives and benzi m dazol e
heQlgtdarvativips enbenamidazele deninsdivrater mPRBlatingkeB kinage

heterod| marl c transcription factor which is able to

t er. o enes whi encode, inte
e’ Fsfian; telkies oo, dples Befval s Ar besZASIeEdle dervatives

| wich Tiihit kB IKindse, mﬂpllaocmgps Gstﬁptepdﬂlrfghmeﬁ?llhﬂé ab téir use
C is conpl exed wt I'ts naturally
s mrtieEbap

ocC iftor IKB. Stinulation of the cells,
for exanple by cytokines, |eads to the | KB being

p'?‘%ﬁ@ﬁ‘f%ﬁ) ?qﬁ)na(?\i‘:r? ga%ugﬁg%%%rea dgl?ﬁ’mmdolg defivatives

rote owl 1ea

H@i%ﬂnmaﬁ |b<BifPCbplaNFfRBa9w¢g@hom heatefit rpliestianst WQ Bé/00610

nla%HeUW@fOW:iUf?Me' Hescr%% WhHebR | Heﬁ(:?étr Vet egnd 'l:%rnﬂﬁmdazoie
di seases such

nu ory ene
Rl R PRI fo WOREIRR e i £
| INFehisea hetgrodinnetccteaidehiption sactaswhivh, is edlglicagctivate a large

| S @bl 9458 o PUBh Sl Bokhes sue

i @sdbtf, \Jbt%&yNﬁwowyﬁnbﬂFkBesmemt imxherytosthef cells, where it
' "Q"CBH I@ibcPﬁmﬂNFf@ daﬁr%llﬁ%cetjrr}f@t% bithrt ﬁ%.@tmulapon f the
seé I'n such frea menq

tre cancer sinc

ofelg Bmamp!q BY CxiRlinas laads toytheslkBrbeing trboaphorylated and

' h@abb@@i\e]ﬂ &b @b% ﬁrBfﬁol tRBAY “ﬂ@iglﬁrbfé%llﬁlcs’d#éﬁk(ﬁﬁvn Ieads

ocor 0|ds C S or
DGR Achvatiny g %lEgs ovhiche ag%? SSRRbIS pHgeds of e cell
NMKBra ditaolizatesgs Ergealimbehaf prcahﬂa(mmaw:ty gerigsl s or

o3} Bideelps Qucfite eliratohP iniBOR8 CoBheEug Wi fgarimation),

c§§@&7@éth|ﬂ§8,t ﬁétf‘mmébaR@rdm bifarctie®, Altieimenssgisoasestdiebetes

25

30

35

gbégv"‘wlﬁﬁwrﬁﬂo@ﬁo@ BEGi Lol SR KB AR faroJRURFEis aciPated
itor ar e known I nh
g‘ébfey?‘& 3 g nogsahweRhdfie AN 6F NFsB saise ofashie in the

f tregtreott wf suhter sihcent ideisedsmd¥adt ag&tment on its own or to

augment the cytostatic therapy. It has been demonstrated that
pharmaceuticals such as glucocorticoids, salicylates or gold salts, which
are used in the therapy of rheumatism, inhibit the NFxB-activating signal -
chain at various pomts or interfere directly with the transcription of the
genes. '

The first step in the abovementioned signal cascade is the breakdown of

- IkB. This phosphorylation is regulated by the specific IxB kinase. Thus far,

no inhibitors are known which inhibit kB kinase specifically.

The known inhibitors of kB kinase frequently suffer from the disadvantage
of lacking the specificity of inhibiting only one class of kinases. For
example, most inhibitors of IkB kinase inhibit several different kinases at
the same time because the structures of the catalytic domains of these
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of Iacklng the specificity of inhibiting only one

‘class of kinases. For exanple, nost inhibitors of |KB

ki nase inhibit-several different kinases at the sane
ti me because the structures the catal ytic domains

of these 2 kinases are siml%@r. Consequently, the .
i Ikindsiesoars &ijari Canseqndety, r tiel mhibitoraeact, @m amny!desxrab!e '

CHRATRS, SIS AR HLEEIR3ERSHbDS Koo e via

alfWEp. described indol e derivatives which are able
to nodul ate NFKB and whi ch exhibit a strong inhibitory

e S cRoN BT s TA Yescrltotsycanser e dnile, rrvatives
ewﬂm ese adle Otoembumatte a\nn@BvairfdJ hwhidt i@xhlﬂitoaystﬁfrfgemmmtory

ch as end nt
o RiRED B, [ 3 e, Wl 308 e TRRSUI iR s fdisclosed in
I—M(@v(é‘rfaOMrartdwerer depmitictd i the emmplafpr alsetexhitdina iwerful

BTN LA, B B G RRABR pose
bIPé‘é)t@”b Hwese ée&f& cagintkinase |lbdlovehiesy atieni theirtdpecificity is
R}'Uéﬁs sghﬁ%ﬂﬁé%ﬁﬁﬁoV@dQﬁbg’Weéﬁh'eﬁ é)ﬁ%lf 5 f%'cf‘é?atse in their

fO mn te ese derivatives ora

ﬁl@?&&tﬂ W@fb&%ﬁﬁaw £ligth W@%Qnﬁ%bﬂ@@dfnﬁsm@ deel wghich can
r beunatiovat w@thttgé Itdgn‘ipc(Ur{ds?&ﬁG@g&g mawwgggogcd, is insufficient
I S |1 TIS S |

ﬁ(; W&sﬁ&uﬁ Jiese fsriva \S“?Ss‘éé’élgs _cancer diseases

(potentlatlon of treatnents vvlth cytot oxi ¢ agents) or

| Ia?{hgrlgsglérl va St\(?eglstaaﬁﬁ e%ﬁ‘(‘% ZFEO(FUH}%GFI VJE%& r}ﬁeumatoid

a8elhribs Ay essadirtion witbrinflamnortiongs ostebpehrifis,oasthma, cardiac
afeRmBA] | %ﬂlﬂ%lrﬁbﬁé‘d\éﬁﬁa&%s chRget n@@e%seger(g&%h‘tl‘éﬁén of

a enzl m.dazol erl vat| ves accord |ng
ﬂ@@ﬁt‘?@ﬁ V&ﬁ“ecytﬁ ¢a¢nt§¥ﬁr pthespsclgrosiki hasaaw been- found

.t thet tbeﬁn@@Iblctmivlaﬂmsbehdﬁ%riﬂrﬁ&ﬁ@@lélaéb{vat%b%cbwﬁh to the

o 3
S BeE o8,y ek B0 B eniariioneS dsthpliadsd; shegadole
cdepeaiivesodnd MamalmdazQIE) dentives sactoediagl teoiher inveftiomare
Eo@v@ﬁum{mﬂ d o?fl iﬂ(ﬁ'}é‘s [ "Wlﬂiﬁs C‘TO?’IB% cfibn ﬂ’lhll%ﬁrag Knases very

yS|o oglca € conpoun
fggﬁgp\éey, r@ave a h|gh blood plasma Ievel following oral

administration.

The invention therefore relates to the compound df formula |

@m .

/R4
x R11 :
\ )
r\l X
\ .
H

R3

llll

and/or a sterecisomeric form of thé compound of the formula | and/or a
physiologically tolerated salt of the compound of the formula |, where
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3 X and Mare identical or different and are, _

i ndependently of each other, N atomor CH Rl and Rl1ll
are identical or different and are, independently- of
each other, 1. hydrogen atom 2 F,Cl,lorBr, 3.
-(C1-A4) - aIkyI 4. -CN, 5. S 510 6. -OR, in

i |
_Wl;\lz%Sd%ﬁrehYﬁmggﬂogﬁé{ﬁf@rgﬁ%@l::aég | r(}%g%}éﬁ%%tzx lof/ egeh other,
Bi&NISICHAydr ogen atom or -(C -c4)-al kyl, -C(O) -RS,

in which R5 is hydrogen atomor -(Cl-C4)-al kyI or

relT Bng 1, ARt S EbTeroTi . fdepeTdeaty 6f adcthotner,

het er oat,y! rr@@r@gﬁn Ato@in t he group.
3- hydr ypyrr_r Ogl one, imdazole, imdazolidine,
im daz ‘I ne, i sot hiazol e, isothiazolidine,

i soxazdd.e, E(Gs-ﬁinamﬁdyl di ne, isoxazolidine, 20

[ soxaz one, FfZ{Pr phol i ne, oxazol e, 1, 3, 4-oxadi azol e,
oxadlazolldl di one, oxadi azol one,
1, 2, 3, R.oxat-fiF: adl azol e- 2- oxi de,

5- 5- di P _
>~ 0%0-4 %. > 4Ith|@31 Lgygag:lﬁeﬁ R rag&lw%tom or -(C1-Cq)-alkyl

pyr azol7 . pyN&ZarRnein W%l’k ﬁl‘ldeq mfe.l u@gpﬁgdently of each
pyrimidi ne, duedr AFAIR entdlbﬁpcbra-é(@ 15¢4 Az ol e,

tri azoI one, and the

h hol
| Leltg?g o 'QE%EF', ﬁ‘éﬁbﬁg%sﬁ hyshrege atans ok oistCa ke, or
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once, gtbvvn iescm t%? el WhighSx i ﬂﬁ@@g@@@ﬂ%b%b of 3flnd R®
ot her, | S rogen atom
or -(Cl 3(/34) q%r?atorﬁ or—(CY\'hb Paﬁ{(yl yaroeg

R2is 1. a heteroaryl radical from the group 3- hydroxypyrro-2 4- d|one
imidazole, imidazolidine, - imidazoline, indazole, isothiazole,
isothiazolidine, .isoxazole, 2-isoxazolidine, isoxazolidine,
isoxazolone, morpholing, oxazole, 1,3,4-oxadiazole,
oxadiazolidinedione, oxadiazolone, 1,2,3,5-oxathiadiazole-2-oxide,
5-ox0-4,5-dihydro-[1,3,4]oxadiazole, 5-ox0-1,2,4-thiadiazole,
piperazine, pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine,
pyrimidine, tetrazole, thiadiazole, thiazole, thiomorphcﬂine, 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 Rs is hydrogen atom or —(C1-C4)- |
© alkyl, -
1.2 —(C4-Cy)alkyl,
1.3 -O—Rs, in which R5 is hydrogen atom or —_(C1-C4)-élkyl,
14 -NR)R®, in which R® and R® are, independently of
each other, hydrogen atom or —(C4-Cg4-alkyl),

1.5 halogen, or
1.6 keto radical,

2. -C(O)—OR in which R IS hydrogen atom or —(C1-C4-alkyl),

3. -C(O)—OR , in which R is hydrogen atom or —(C1-Cs-alkyl),
or
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30 1.2 -(Cl-C4)-alkyl, 1.3 -OR5, in which RS is
hydrogen atomor -(Cl-C4)-alkyl, 1.4 -N(R5)-R6, in
which R5 and R6 are, independently of each other,.
hydr ogen at om or-(Cl C4-al kyl), 1.5 hal ogen, or 35
1.6 keto radical, -C(O-0Rb, in \NhICh R5 is

hyd &4 al 7 -
hydr ogen at th§%r N gn)’l-gat i wien 1Ry %82 C?Qre%d%déﬁgenﬂy of

4. -C(O - N rAchrgthern Wﬁf()@ﬁﬂFﬁ’thhd-(@s (éqr)ealkyl -OH, -O- (C1 -Ca)-
i ndependent Ig@br e thryny. hydrogen at om

-(C1-A4) - al kylw (JG?}OQICl @f) al kyl —or _
-(Cl-C4-al kyl), 5R3is hydr ogen at om or _
- (R3 isCAydrblemh ptorfkér F6C4-Cqalkey,er oaryl radi cal fromthe :
group pyrrole, furan, thiophene, imidazole, pyrazole,
oxazol e, isoxazol e, th| azol e, isothiazole, tetrazole,

1,4 B Soxatehheidroag) Eacﬁcaﬁﬁrdﬂﬁ?che igrd @Y 95/&6!%8 ,furla@u thiophene,

di azol on Z oxadi, azol i di ned;
? ;(?alz oIZ e, gmhd%?) );gfr%oﬁe,z ﬁaza)kf olﬁgéazole thlazo1e isothiazole,
5-oxo-1, 2, 4teﬂﬁazr.de,azol‘e§Sﬁ}pxatﬂulatbazolwmdes, triazolones,
pyrim dine, dxﬁg@z‘éion'eso'tm Slon'end%%hpaZOWc%E@lloﬂé' Niazole,

qui nol i ne, isoquinolih nazo
ci nnol i ne, NYHAXHMTNE, %@ﬂ@nﬁ%n&@ms’lea,ﬂ jadiaznes,apyridine,

derivatives pffazidd Wﬁhl@ﬁ@(@n@cﬂé' Birdy |HB%£61§SBhtha!azme

heteroaryl radi cals Wwhere the het eroar

unsubstit ut &MFINEs ‘§%§F?frlﬂ eﬂ“'nol&'ﬂﬁ’@ awinagoline, t sipegline,
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times, indeecuiboling ahdedmnzofilied, byc!openta derivatives or

-(C& - C5) - al J:Iohe& ?ﬁﬁ?gt: alkg zﬁi hﬁ RASar! didas

ani no;, tr| uoronre
hydr oxy- ( G wbgye éln&jnetenz@ryi'rmmgmeaedsolx:yhtuted or is substituted,

ﬁt g%/laigsg:r g’g)‘lc fﬁ:{g%&ln%'cgn?% ¥|me§yﬁ‘@é’pendently of each other, by
%/o' C4) - al R@W@é}’ﬁ@ﬁbl -Co-r 59@'%@)94, rla@lp@gm, f IiFa.t hamino,

group Dhenyltnﬂuar’r’@lﬂthI 1- naﬁmn’ﬁ 4@'@1&&&9 (C1-Ca)-alkyl,
bi phenyl yl, metﬁylgnggl)cl)xyl ethy?e hdelcr)]xylf, formyl acetyl, cyano,
' hydroxycarbanyl, amlnocarbonyl or -(C4-Cg)-alkoxycarbonyl,
or _ |
2. an aryl radical from the,grdup phenyl, naphthyl, 1-naprhthyl,
-~ 2-naphthyl, biphenylyl, 2-biphenylyl, 3-biphenylyl and
4-biphenylyl, anthryl or fluorenyl, and -
the aryl radical is unsubstituted or is substituted, bnce, twice
or three times, independently of each other, by —~(C1-Cs)-
alkyl, -(C4-Cs)-alkoxy, halogen, nitro, amino, trifluoromethyl,
hydroxyi, | hydroxy-(C1-Cy)-alkyl, methylenedioxy,
ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl,
aminocarbonyl or -(C4-Cg)-alkoxycarbonyl,

The invention furthermore relates to compounds of the formula |, where
X and M are identical or different and are, independently of each other, N

atom or CH,

R1and R11 are defined as above under1.10 9.,

R2is 1. a heteroaryl radical from the group imidazole, isothiazole,
isoxazole, 2-isoxazolidine, isoxazolidine, isoxazolone,

1,3,4-oxadiazole, oxadiazolidinediohe, - 1,2,3,5-oxadiazolone,
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-substi t ut ed

25 4-Dbi phenylyl, anthryl or fluorenyl, and the aryl

radical is unsubstituted or is substituted, once,

twice or three tinmes, independently of each other, by
-(Cl-C5)- alkyl, -(Cl-C5)-al koxy, hal ogen, nitro,

am no, trifluoronethyl, hydraxyl, .
hydr oxyg 0,

et hyl ené%%l;?;@ ?% hyi’{ dlhﬁﬁk{‘bﬁl,fﬂioqéaﬁﬁéo}]esdtreg)?zole thiad,azo[e
a- m nodhieBeey| trtarzole( G- CM?Z@DRQXM btbneylhetwryl radica is
| nvent 'Lﬁﬁul‘:)éltrtbfé%'(ﬁﬂé%ub%ﬁéﬁ oh@e BPthtee Gnds)e

formula I, r] Mare'identical or different
and are, ind ﬁﬂwogﬁa%@m%’t%r N 35 atom or
CH Rl and Rl1 an@@l@‘d.md as above under 1. to 9., R2
is 1. a het elrﬁ)ar r adi cai fromthe group i m dazol e

i sot hi azol e, F2-i soxazol i di ne,

i soxazol.i di rie3 [ st&ﬁEQ —aﬂ@l orl, 3, 4- oxadi azoI e,

oxadi azpl i di Qgg Rl'?%l 82’16)’ v?n %%ﬂ 3a! BReyrg m&’é%%leﬁtly of

5- ox0-4,5-di , 4] oXadrazel €, tetrazole

-t hi adi azol e, eachhpthey| feydrogeazabm er(Ct1f¢za)zzdkyir@H afdC1-Ca)

t he heter oarayﬁa,nbﬁd ? béz%lkﬂnsubst ituted or is

three tines, 10

“independently of each other, by 1.1 keto radical, 1.2

15
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harksgeris hgaroaeﬁ atérﬁlnfé%h¥|%r%y| or (OG-NR7)-R$ 7 $
, are ndependently of each other,
hydrogen atom -(Cl-C4)-alkyl-OH, -O(Cl-C4)- alkyl or

- (RLisCA). - al @'het&o&rylsrdfdldéw%m &h@wgrcﬁtqi hyyl ﬂ@é @ﬁéawrated

. R4 is 1. aheter

insat ur at od Par LSRR, S8 solrrly SpREgH) Bpaf Jiich are
sat ur at ed rldegs'edhlfm arpgndmen,vpgdrafzrrmn pyrinddine, pyridazine,

- pyrazi ne, p%ﬁﬁl’rgléj' '?Sranoyrtﬁlgglﬁéﬁ@’ m‘?é'ﬁ{zro?é €. pyrH5AB;  oxazole,

thlophene
isoxazole, thlazole triazole or lsothlazole

where the heteroaryl radical is unsubstituted or substituted,
once, twice or three times, independently of each other, by
-(C1-C4)-alkyl, —-(C1-Ca)-alkoxy, F, Cl, |, Br, nitro, amino,
trifluoromethyl, hydroxyl, hydroxy-{(C1-Cq)-alkyl,
methylenedioxy, ethylen'edioxy, formyl, acetyl, cyano,
hydroxycarbonyl, aminocarbonyl or —(C1-C4)-alkoxycarbonyl,
or

2. phenyl, and phenyl is unsubstituted or is substituted, once,

| twice or three times, independently of each other, by F, Cl, |,
Br, CF3, -OH, -(C1-Cg4)-alkyl or -(C4-C4)-alkoxy.

The invention furthermore relates to the compound
N-[(S)-2-diphenylamino-1 -(5-ox0-4,5-dihydro[1,3,4]oxadiazol-2-yl)ethyl}-
2-(2-methylaminopyrimidin-4-yl)-1H-indole-5-carboxamide,
N-{1-carbamoyl-2-[(4-flucrophenyl)pyridin-2-ylaminolethyl}-2-(2-methyl-
aminopyrimidin-4-yl)-1H-indole-5-carboxamide,

- N-[(5)-1-(5-0x0-4,5-dihydro-1,3,4-oxadiazol-2-y1)-2-(phenylpyridin-
2-ylamino)ethyl]-2-(2-methylaminopyrimidin-4-yl)-1H-indole-5-carboxamide,
N-{1-carba moyl-2-[(4-f1uoropheny!)pyrid'in—.?-ylamiho]ethyt}—2—(2-amino-
pyrimidin-4-yl}-1H-indole-5-carboxamide,
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I soxazol e, thiazole, triazole or isothiazole, where

the heteroaryl radical is unsubstituted or '

substituted, 20 once, twice or three tinmnes, :

i ndependent|y of each other, by 25 (Cl-C4)-alkyl,
-(C1-C4)-alkoxy, F, d, 1, Br§ nitro, amno, trifl

R I IR (010 o g
%ﬁiﬁé Ba’hwpyrwwmﬁb%amb dofg-5-Carboxamide, |

unﬁ})ﬁél}ba%bdxyﬁﬂ{é?@nﬁiggoll %Ualtaé?jmegﬁ@%] (S)aﬁqzm@myllamuﬁo- .

BB )1 Rdg e R PO T CBch ot her . by F. G, 1.

_EIEYhN ‘_Elﬁﬁ?etho@d;ar]l?é @%pf@éd@&’[ﬁ){@tﬁn 2(3{!33:11?4:) eﬁiyﬂq&iyz (QOmethyI-

e lnventilan rel,at es 0 he conpound
PP ER A A fodRleTs B EREMIYE, i hydr of |
3 Mi{&)mdnmoyl-%@oh)aeylmyr]dm -2-ylamino]ethyl}-2-(2- ammopynmldm-

o o L MR SRkl el & 1)1
NP{J 11@arlba1ﬁ@yfr2 ﬁppenylﬂwwmldwr%mbﬂn)Ipy}aﬂw!m A2ymethylamino-
' Wri‘ﬁ‘iiﬁw 3 yB-{14-iPER3I8Y-carBBk AR, | m din-4-yl)-|

5-
N-II"'E -Tw 55:@% NAcash amwﬁr%(pbe@ywvampna%lar@ng))e)tbﬂl—(p
h(ﬂl ﬂwthgaﬁhnopyr|mld|n-4 yl)-1H-indole-5-carboxamide,

(%A—?—T{[g? e gl%pi’ﬁ,ﬁaglmidir}/ 4- yr? s chgclJIren 5d carbonw]gmtno}
NC{ IpheaybghiflucPeriethyld yioridipk2 gl aininya] pdipie e pcihi no] et
-E‘! %la('l_;%;ﬁggl[‘%g;lpﬁﬂdr%ﬁ%rﬂﬂ)4(5len)eﬂ'i'ylpynm|d|n 2-ylyamino]ethyl}-
N?{—Q2-[r(ezt YlptroneRIF SN byl t-indplgBaearhexamides | 1, 2, 4]

t rN%@)LT—Eabﬂa)rﬁéﬂyZ 11rph%nf/l%mmééibi{/l?@-@o@béfhmrﬁir‘lbp%rlbﬂlatnk-y!)
H ol e- 5-car
J[ @QFWQH@?‘P[egFEW§Wq‘ﬁ’aZOI 2-ylanmino)ethyl]-(S)-2
(I\Za{mfb‘émamim{(phpwl)Wrmldrrﬂzylémlho]ethyl} 2-(2-methylamino-

e e P s g o PR o8y, By et hy 1] - () -
2- h@ 21 -rtretb@rheyla&]{ phpyy!)wrdﬁlmQM&m)nolethyl} -2- (2 methylammo-
N-é{ 1m!3§'r§6 %ﬂ?ﬂ 2P PSR PRAMIR ani noj et hyl } - 2-

(2-am nopyrlmdln 4-yl)-1 H-|ndole 5- car boxam de,

N"I{H'e @aﬁbw@weﬂwé (anéméadayé hﬁ@adﬁhglﬂuwiﬁén dH ) Wrdmihe or

mno .

’?‘#881 i%g EUPBox gq:l;%% n]ky'l” or %&h 5)-alkoxy” are understood as

meaning hydrocarbon radicals whose carbon chain is straight-chain or
branched and contains from 1 {o 5 carbon atom's, such as methyl, ethyl,
propyl, n-butyl, pentyl or tertiary-butyl. The expression “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 méaning, for example,
compounds such as piperazine, pyrazoline, imidazoline, pyrazolidine,
imidazolidine, tetrahydropyridine, isoxazoline, isoxazolidine, morpholine,
isothiazoline, isothiazolidine, tetrahydro-1,4-thiazine or piperidinle.

The compounds of the formula | are prepared, for example, as described in
patent applications WO 01/00610 and WO 01/30774. Either the starting
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-under st ood as neani ng" f

N- [ 1- (2- hydr oxyet hyl car banoyl ) - 2- ( pheny| pyri m din-2-yl
am'no)ethyl] 2-(2-nmet hy!am nopyr|md|n4yl) 1
H-i ndol e- 5- car boxam de,

(S)-2- {[2 (2- met hyl am nopyri m din-4-yl)-1

H- i ndol e- 5- car bonyl ] ami no}- 7

31 cbﬂ'i]z%l)ﬁds( fﬂﬂ- tthé FohMRT TR BN bR KB o) ir?é”{/‘ 8 %On‘éadlly

Kl?d{fépgfédb%%@/ meﬂﬂqwkquubfr@mq@ﬁwtgrawenet hyl pyri
m-di n- 2-yl ) am no] et hyl }

Hﬂﬁd@ﬁéﬂﬁor&%%hl{eg]@ teséko a ?Jro_cess for preparing the compound

Neof (8- formadddnanyd/e adsiehesigbrierisoftriny of tRe (nmiundEaithe

OGRS Lo 0BRSS ARy of o

- (formwlaHywhishreem@isegyr i m di n- 4- yI) 1

inigr@%éﬂ@ %S%Pahgﬁimgp&? | n 2 yl am noj et hyI} 2-(

2-met hyl am no- pyrlmd|n -yl)-1

H benzi m dazol e- 5-car. boxagi_de.
oHiTiR] chl ori.ne, brom ne or
25 i odine. The ternms " #C5) - al kyl " or
"--(Cl1-C5)-al koxy" are urderstood as neani ng
hydrocarbon radi cals whodk _carbon-chain is

strai ght-chain or braEchec?“and contgiys from1l to 5
carbon atons, such as_#&ethyl, ethyl, = propyl, n-butyl,
pentyl or tertiary-"dtityl’! NHghe ..expressi on "heteroaryl
radi cal  fromthe group of t he unsat ur at ed, partially
saturated or conpletely 30 saturated rings which are

der i vedn fwiaoh BT, RR RRd RY 8% BEfindY HshindioR®ula 1, with an acid
pyrldaz ene,

D e e el Aty bP RSB puh d R Fofnuta

i sothi azol e" is understood as meaning, for exanple,

. The term "hal ogen" is

- ‘conpounds such as pi_perBRann pyr azoline, imdazoline,

15

1 soxazoline, isox oIi ine; nd

pyrazolidine, imdazgkidi hydr opyri di ne,
ne, 3%

i sot hi azol i ne, isothrdkolidNie, ~t&trag,
hydro- 1, 4- t hi aRBrepjor pi perfdi ne. The conpounds of the
formula | are prepHred, for exanple, as described in

pat ent pak ikl %60\7%9&’%0(63@ RO 3 defined as in

Ei t her startin ounds for the chemtcT

 reacti donuad, !udbmr@senmyofc@rb%@ paawhese appwpaietel of a
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usi ng r@f!‘éh?@l%‘-fmpnééj\éhtf e T ébH{r&’nnéhlﬁe' B?‘Eﬁf‘utc't 9Rto a

ootttk andor 3 sfer bol sover ¢
f b) m oksephentingngp eunmpothdt dfethefl fnmulan 1| waieH/ teds Been prepared
physi Olb?/gh ?Ilu!)ty éol':lre]{ia\tw |chsa(|3r% aocfcotuﬂ of e ll'llemlca! str}ucture '
- 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 compounds such as amino acids,
separating the resulting diastereomers and eliminating the chiral
auxiliary groups, or :
c)  either isolating the compound of the formula | which has been
' prepared by methods a) or b) in free form or, when acidic or basic
groups are present, converting it into physiologically tolerated salts.



formula I, which conprises a) reacting a conpound of

t he formJIa IV, 10 in which RlL, R2 and R4 are defi ned

as in formula |, with an acid chloride or an

.activated ester of the conmpound of the formula 111 D1

15 where D1 is -COOH and R11,8 X, Mand R3 are deflned
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P ERea RS 30 Sldehledipeare Ghadels CRHOGHAS BrBHErNGtves or
f tt»enzsmidamjet hearﬂuﬂ)kyhcenaanild oneesvaliveseans thé f esriarg I,

t icall d
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algtheds y whiddupare damiiamde itbel skilag tpleesczmnmnofr@n the
t h@rrfa@;bcﬁﬁd:ﬁg bev\’ﬁ(bl@had‘tﬁénmﬁéﬁ ar@f RABHES op}iefé%é‘r‘%jﬁe%es are

dic or. basic 30

FlsehpisBertd SEBRVBPTIOHS YA MG Bisy SHAOGREAN i Tamitar, 0.0,
t floer dheccos@spsndibg dbd chidades arr Motyd,i by a6héting them with

qua\/r%t,ﬁé(t ﬁlc%r ﬁpp&@?rﬂo azol e ar boxylic acid

vatlv ®a met hod descri bed in
Houben- Wyl " Met hoden der Org Chem e" [ Met hods of

CpRg AL o BRLHE oBBnly, i SlTRiun r oo o the
dékﬁ%t PoEONosehef:dni Hprbea-Wayhodgthadescider Organischen
derhlemtel[wsh@ds bh©riganh Chelilistry] %Wn% AgPeRAq £5/2, Georg

e het erar nes are
pﬁ-bfeg?% %;'% §ct,':’<®i5rgt T97care afjH%'Xtﬁﬂ yaisgd for condensing
ptiey ptropphiods of 8w fhramila $6wignthoséhd th@mﬂayu Compounds
Zi ob | e usi_n net ho '

Wi B ARG e RARRI Solene B | fikgiriohexyl-

t gerbodiimide or dusopropylcarbodumlde (DIC), O- ((cyano(ethoxycarbonyl)
methylene)-amino)-N,N,N’,N’-tetramethyluronium tetrafluoroborate (TOTU)
or propyl-phosphonic anhydride (PPA) are suitable for use as condensing
agents or coupling reagents.

The condensations can be carried out under standard conditions. In the

- condensation, it is as a rule necessary for the nonreacting amino groups

which are present to be protected with reversible protecting groups. The
same applies to carboxyl groups which are not involved in the reaction, with
these groups preferably being present, during the condensation, as
~(C1-Cg)-alkyl esters, benzyl esters or tert-butyl esters. An amino group
protection is not necesséry 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, .NOg2 groups (guanidino protection in amino acids),
benzyloxycarbonyl groups and benzyl groups in benzyl ‘esters can be
eliminated by hydrogenation. The protecting groups of the tert-butyl type



10 correspondi ng benzoic acid anilines; aryl ketones
or heteroaryl ketones are also prepared using nethods

‘with which the skilled person is fanmliar, e.g. from

" the corresponding acid chlorides or nitriles, by

' Slﬁ)@ S' aﬁkyctl%

reacti ng themw th organonet@®l |ic conpounds, for

P g U Ao Bsahs BRI e BTl menyiony

(§é‘éb0fé/l gadlcalbamo U$1ng@lehomy@mm%gam schen
Chem e [ Methods of Organic Chem stry], volunes 15/1
3_\db§r11512 CGeorg Thiene Verlag, Stut lv\(i:;rgrt 1974), are
maa@% alsqEalates dp RvaeRsHgR!s cfacaﬁ@ahlﬁa@,ct@mzed by

t fé%h éﬁédfﬂﬂﬂe I/Mth‘ﬁ dthesst @ﬁ{la thmﬁoglhﬂ%ﬁtHé l‘ormula | and/or a
salgg?gla%ﬁol;ﬁp{gémazo ﬁwe ? rmu a IIlamnd(?or an
dlapsl;lopald;pyiewmborduenmfdﬂn (dPIthg .compound of the formula 1, together

IS AR AERBR S Rie. e, abwsialngi el Jplerated carrier

. t@ubafalnger obdditive (@ndiay) otber peciyd - popphliodsc and  auxiliary
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arhyeiindes (PPA) are suitable for use as condensing

.agents or coupling reagents. 25 The condensations can
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oot dRYeniogy Bre FRIEPE Fire ths GreRY %g rﬁfﬁeeraﬁweof glinihose
aplmeases Mmmr d:mxyé iriobLEzsariceda sdeactivityi afMRB @tk geN These
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egpppatuB Ul a%gﬁlenﬁn@iory,emmlgglc@bﬁ er metabolism-mediated
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are stil gresent Int

écursors suc y
nﬂ@een@r@au doipt digpases grheups Oéfﬂﬂlaé{l)”@%ﬁﬁ preoeiegesydiabetes

| hsrgpegf; l’m‘tarﬁkiﬂaﬁfry PowdelisereeRsaldf @artildhé %lldivhﬁg joint trauma

oPESE e LYV o el 1o difodReitan R gpeniscus o
epateiiaeinjuxes @Tk@mﬂemtgwmnurdsnor pisetiees iofrthe rcommentive tissue,

SETbe sl A BERn AU PR IGED oo

ppf)b@@@ |n?r£§a§®ldﬁm,sorodlsea@ea whichmreydue tpeverexarassion of tumor

ehbhidal RdtdiIska STNF%L‘} of %\%El‘e‘é@ég‘@ﬂnc%n{rﬁﬁon of TNFa such

9-fl uoyenyl ne car
u8P F§Cer n@éﬂﬁtﬁ% AFiRERsis, mémpﬁ%@b(aldfawaocmrm d@e%e and

Phmaestirt uldees| or dibbadesectt haLamrestlermbidYstenoses, ulceration,

Alzheimer’s diseases, muscle breakdown, cancer diseases (potentiation of
treatment with cytotoxic agents), cardiac infarction, gout, sepsis, septic
shock, endotoxic shock, viral infections such as flu, hepatitis, HIV -
infections, AIDS, or diseases caused by adenoviruses or herpesviruses,
parasitic infections such 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 the transplanted organ,
“chronic graft—versus—hdst 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 -
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an effective quantity of at |east one conpound of the

formula | and/or a physiologically tolerated salt of

the conpound of the formula | and/or an optionally

stereoi sonmeric formof the conmpound of the.fornmula I

together with a pharmaceutid@lly suitable and = .

pfab%bma%bcmth ythbollrﬁél"i‘ﬁcﬁ‘g be éuéeeﬁt isS eggéﬁ%ﬁ@ %ﬁlekB' Kfiase
her active conpounds and auxiliary -

sdﬂ@?@ﬁﬁ@ﬁ”@@cause of their pharnacol ogica

propertles t he conpounds according to the invention

table for. the S an her a of a

el PhiRachulibiy, AcedTblr o B, Tubioh Hear B, Smligtered by

_ aaheamst yf ofal IIKBaIIatme,srectaTmS@ntﬂedhalmamisitraibnota byf pleans .

eéoé*'%béwaﬁ%%cﬁv%éﬁ%ﬁ% IRepbineR RisRidhous njpcgpn. ora
jvistretiomislprefended.acut e and chronic . arthritides,
art hr opat hi es, rheumatoid arthritis, or degenerative

j Qi nt dlseases such as osteoarthroses spondyl oses,
di e trwventiany rls relates |t@mmmq88bmrodug@ssa phasgwceptical

CEWHIHII QGﬁhpfri@bb @Mn@mg ot Rlast bay r&rr%m & the! kR Vtogether
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R R e A S e VA S S
ofwrtehe approertdtey etHer sitable actile aempolihdég)eaduibpmesamdauxiliary
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overexpre33| on of tunor necr03| s factor al pha (TNFa)

= 'Pn I%rﬁaﬁﬁﬁatﬂgngﬁ ro?t%)eﬂ@n e atléﬁ‘%[raé ngranules |

cac e ScCleros n| ocer ebra
e§5:d|5§€§%€0%tﬁ§ talﬂf:@sttiahkﬂts,u|(wr§)ceﬁsulﬁ85eamsﬁorles

S WHRUPRS JAEEET AR RMISS enﬂ!§6ﬁ§ e@mp@' (Siefnfédt@tﬁle solutions, and

Al zhei ner' s di se k kdown
dieteh SEPRRRIIE (VAT oRFBECIact RN MR T5teAge, In the
ageeparption aofdivetdch nfustomiaon, awgdlidry setptascessepiicte as carrier

nanBrenEes” PG AREL  RE. |Ralfb Penths duliind chgents
b)tha@TﬁoQﬁ lubsioants, fiaMapiegei sweelgnerparukisolubilizers, are used.
' 'ﬁr@ﬂ%rﬂﬁs ﬁ@rﬁa%gﬁy §H9§tah€é’§ Wiieh i frHqu%e eer%ﬁéH are

i nfe ronic I
d.@%&r@u@ﬁr t&’sﬂa&%r Sikaniugy shexde; éac@ﬁeas'ﬂ‘ﬁﬁﬁ'tda&@ﬁe other

r gsiphrsatiary ikt ;Et@ﬁéinslgé@ﬁt%taﬂﬁﬂt SelR¥HRY ighidSits derivatives,
tubercul o treat

oPRiRGHIEvoas BB OfF 55ch S5ctbRer il SHefioart ShdrpHadnut o
orogaslesaM| qil, erdlyetbgienstglyded andasisipéabst edc!mragas‘tenle water and
A oRt T a¥hautte ARhofs, SEERCS: Bbel, TRETE diacpytcal
t Pecpasationg mrendirefaspblyi praskiced, arazh@dmsmstered 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 ftablets, capsules, sugar-coated tablets or
suppositories, this dose can be up to about 1 000 rhg, preferably from
about 50 mg to 300 mg, and, in the case of injection solutions in ampoule
form, up to about 300 mg, preferably from about 10 mg to 100 mg.
Depending on the activity of the compound according to the formula I, daily
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



with a smaller side-effect spectrum wth the
conpounds which are used in 10 accordance with the
i nvention because it is essentially only |IKB kinase

~which is inhibited. The pharmaceuticals according to
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the invention can be adm ni stered by neans of oral,
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i rennaljeer dosag| urdts, iort b&vemms ohj thet m1|1t|p|@r ablministration of
%BE@&%&%Q& atzpreﬁg iRk i Fe'?x?al&”ve”“ on al so

tes ess tor pro ucing a pharnaceuti cal
10 -whi ch conprises bringing at | east one conmpound of

they faodeé“ %a%s%ﬁm%fr?@éoﬁ% ?ﬁbtﬁe%{%FﬂB gt 'F_OQLI{/M are used for

swta | e 'and si ol ogical l erat exci pi ent an
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adﬂdﬂd@h@&@fo@ﬂﬁbh@&aﬁura am,tolzﬂ"@) AABBidvidtlons which
formfor admglstr tJO S|table sol i.d

!
C g yisef € Bt TRt s eSO FE i elstomdgy, afntitns.

s Uiar inveaticrdist atplahsd i aialretietan(tmlmwm)lttaimmmdszf examples
suppositories, syrups, juices, suspensions,

enul sions, drops or injectable solutions, and also
-pr%eaaeatm@ammlasm otracted active coeround rel ease,

in the preparation of which customary auxiliary
@st apces, such as carrier 20 substances,

i@ RFARAratfhder s, coating agents, swelling
aqremt)a -(p- Blu@@aﬁlmcﬁagyﬂld&hé igants, fl avor | ngs,
sweeteners and sol ubilizers, are used. Frequently
enpl oyed auxiliary substances whi ch may be nenti oned

arg nagnesium carbonate, titanium diox de, lacto &
L

geljatin, % ark . cel Iyl nd iTs derive
. . | .
anifmal and vegetable oils, such as cod liver dtl,

sunflower oil, groundnut”®oil or sesane oil,
pol yet hyl ene gl ycol and solvents, such as sterile
wat er and nnnohydric or polyhydric al cohols, such as

Stered i

aly Cr‘f’n‘fﬂ%re Tcpfe gag?géil E%Qn & QPﬂu&‘o'aﬂ[jﬁﬁeag?) and 29. 98¢

pre era pro uce

wilPredamalueh 2-ederopyriding, (Aswerehaatedy at dHSE; fqreath After

a Haarrg seléﬂrcoenaiedaknttaqaﬁozt Q@éﬁoaaﬂ%lﬁéd tb’aawfa@h radoanl of 1N
1NV, i on, ase . of
i 100 F a4V aBpiate Thelpadiils bugse e pacted

 t ablcet witloiin esichpesiet 300 /s of Elttnd atessecand the opmbined organic

e WK ?ﬂsdﬁ&ﬁi%é’%%a@?ﬁ”@aﬁ A1 3p8% % i0fad peen

evaporated the residue was taken up in 500 ml 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-fluoroanilino)pyridine (3) were obtained;

Yield 83%. o

Empirical formula C1q1HgN2; M.W. = 188.21; MS (M+H) 189.1.

1H_ NMR (CDCl3) 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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. 300 ng, preferably from about 10
ng to 100 ng. 35 Depending on the activity of the
compound according to the fornula 1, daily doses of
fromabout 20 ng to 1 000 ng of active conpound, .
preferably of from 100 ng td2500 ng, are indicated
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B.1.1.) N-Benzyloxycarbonyl-L-serine-B-lactone (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 (0.208 mol) of N-benzyloxycarbonyl-L-serine (7) in 500 mi of
acetonitrile was then added slowly dropwise to this mixture such that the
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30 41 ¢ bf 2-(p-fluoroanilino)pyridine (3) were
obtained; Yield 83% Enpirical formula Cl1 HON2; M W

= 188.21; M5 (M+H) 189.1. H NMR (CDC13) 6.68-6.75 (m

2H), 6.88 (s, | H), 7.05 (t, 2H), 7.24-7.32 (m 2H),
743749(m 1H) 8.18 (d, 13 H). 12 A.2.)
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B.1.3.) Methyl (S)—2-benzyloxycarbonylamin0—3-diphenylaminopropionate
(10)

6.5ml (89.1 mmol) of thionyl chloride were added dropwise, at —5°C, to
75ml of methanol, and the mixture was stired for 15 min. 3.6g
(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-benzyloxycarbonylamino-3-diphenylaminopropionate
(10). '

Empirical formula Co4H24N204; MMW. = 404.47; MS (M+H) 405.2.

"H NMR (DMSO-dg) 3.58 (s, 3H), 3.95 (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).



10 7.45 (m 5.H), 8.20 (d, J

10

=9.8H, 1H. B.1.2)
(S) - 2- Benzyl oxycar bonyl ami no- 3- di phenyl am nopr opi oni ¢
acid (9) 5.0 g (22.6 nmmol) of serine |actone (5) were
stirred together with 20 g (118.2 mmol) of

di phenyl am ne, and the nixtuflé was heated at 100C for

18 2 4 ME 1(spﬁ%nmheéugigh@ﬁ\%ﬁrmﬁfrggﬁngﬁé gns of -

dl unt pressure chr onat | Ca
rﬁ*@f Hangimingte the h%rpr@temtlng esPate! € ﬁtsam@ol) of the

4121ﬁ:ro3@(ﬁ§dgdémaﬁlbd ¢y wele @':S%@Wed in 500 ml of methanal, and

%Wﬁ%ﬁiﬁ%b?ﬂ%ﬁﬁﬂg'@ﬂﬁg e URB b QU oy Blpcive

2@trﬁopptnereabf hitrond NG a4; wéé \Wer cB addd Wt a large

( 'nggsss %éhg'ﬁ{o]gf'ﬁ' nd L{I‘n% %qu) as slgaléeﬂ Fﬂr glh) tn4t}1%gg)§%gen'

( @tmbgphereBIrLogler twﬁehmnate the reactlon the catalyst was filtered off

| (gkgaggqméglew{ gghgém aqggj n?pétgg glnyic ﬁ?io%géétﬂggég—g%ﬁo-s-

iRhenytespRpeEpPieratest]) were q@amedof met hanol , and the
mBﬁﬁMFléalVF@ﬁn@!b'(D{é}% IO B.0Y .= 280.820Md ?-|2|)m|2) of

2 P B 2o S, S “’p' "aaen 1,

aﬁog trhecH), X, 30 stirred at roomterrper ature for

~a further 3 hour s h). After the solvents had been

15

evaporated, the residue was taken up in ethyl acetate -
afd? § Beninb aicid symtbesis hyaedyedf tetderylimoatidin@car bonat e

s% ns?%]edjds%éﬁ P{aﬁ.L %rﬂ% ns of . flash

ept ane yI acetate 7: 3) vyiel ded

_ 2T’ﬂ§ r@cggm/@nyn@ag:)dsowhm wyre prepared by way of the acrylic acid

2 | |
W@?%%@F%’??;@Oﬂﬁgr%uﬁ%rg%&ﬂ t@}‘?r@én@ f%’r%@%?%}%aHPLOggfsmg

se5 stch REC{IRAK AP Daieel) 100313803 RE flgyw rate

, 13[30) mkémik8 THa plrity of 4heé enantidmbls wad. 86tebfinettby ®elns of

20

25

bohalialplercidlon dd crta Rah A DAE 4 2hg B G ow rate

( 1xhl/min, soclartetrpessiungnat e the Z protecting group, 2.7
g (6.68 nmml) of the Z-protected derlvatlve (10) were
di ssol ved in 500 of nethanol, and 100 of
c&t%?y%’letn)d@m(lﬁo%@apmpoﬁwwe? Swil) %@ﬂgi’raéﬁdl tert-butyloxy-
PESIRAY)MRinopropionate (14)

o i
/°\Q/EH\O_J< “:;;;“;“’" ﬁf‘;T\
| L0
L m/[ By /k
/}\




5 atnosphere of nitrogen. The inert gas was then

“displaced with a large excess of hydrogen and the

m xture was shaken for 2 h in the hydrogen
at nosphere. In order to ternminate the reaction, the
catal yst was. filtered off d8&d the filtrate was

g%]a?'n%n 0 ) y&ﬂyf %&‘ﬁ%’&%ﬁ%@‘%&f%@ﬂ% "?EHJ);[&\S(EM% ( o@t ai ned.

1(5%}6@ 228anol) of Botsedné KiZNrox dissulved iz 3003al of\setonitrile.

(gt S NI 204 PR wor

10

dded 3hg fWPﬁLH@ \né?& glireghatRE .oyewghhﬁft@r which thespiv et was
aCrbﬁhol@d iAB aRdZhd- r)es.agaawa?é tek@nQdp {80 MANGS élﬁ?iféce'f’é'l% The

Le BEeS Hes e TSR E Shot e 5ipd°using
rm-aagnemumr endfeid.i 26 g-lFlththlélﬁc lichati 18hasee seisthined by

iaRee R HRLY Feidal ke %0/ a2 b 4R ucton.

byTheeaamsthef I@Ooanﬂwmoaﬂantkﬂﬁ&@ md:fthasre@fdueaMmde@e!Med in
t(géﬂocr%i Jo @e’?&g?taf% % ﬁﬂ@ﬁ“’rﬁ& § &f BIE GAhPdrid®%Rd 1.26 g

tu
(11D romod)| obDBHNE EreNadddy:r Allor Yagrimiasiure. el beent berted at

- ylgpRe-fop %WQH&'S)JW@M%FS%MH%HQ U EhH tRe réSiduB wadiakeh up in

15

S b SbeBh e i i S hege ) ot eSchd b g b 1N

3HCHndlried etleﬂwiagnbelum d0ate. Aferi®@ soeontdfadBen removed

T R S8 Lt e e R Der g e v Y Siatipg from

t heptonaeiielddd.5 ge(ﬁﬂ%‘bl mol), .798md Brhgiricals ferowlaa€14H23NOg;

ot RO T BRI 11 G e

20

usﬂ’hb‘ b8P o) d G (g dSHD3. 54615 ik %%59%.1&4)@1@'2@ (831H).
Weg 9, P@l)fMétﬁ?I (@.y(N @rfm?@éﬂé 2@%@},@%.%11% {did&RbaRBoxy-

ri.ng nmot her

at
I |%anleeﬂmﬁ?zmhnd the residue was dissol ved

anhvdrl

in119 g1§®8 mmﬁfoi)asﬁbométél1$we'ié r@m(e@! Mﬂ 'mzlg 3$2Bﬁmol) of

- AR SR Fe20d anised) sl carPOiastCl o R Seplopitrie

25

30

s ovarenaddeas andntbeetixivre wad dtimedr ab 56%@ fmaﬁ dayleeifigp that, it
| Yas stirred at RT for a further 2 days. The solids were filtered off with
suction through kieselguhr and washed 3 times with in each case 100 ml of
acetonitrile. The solvent was removed from the combined organic phases
i.v. and the residue was chromatographed on silica gel using heptané/ethyl
acetate 4:1. Yield: 14 g (75%) of 14.
Empirical formula C25Ha2FN30g; MW. = 489.55; MS (M+H) 490.6.
1H NMR (CDCI3) 1.28 (s, 18H), 3.72 (s, 3H), 4.25 (dd, 1H), 4.75 (dd, 1H),
15.83 (dd, 1H), 6.22 (d, 1H), 6.56-6.61 (m, 1H), 7.05-7.12 (m, 2H), 7.19-7.26
(m, 3H), 8.18 (d, 1H). - |



500 m of. ethyl acetate. The organi c phase was washed
with 400 Ml of 1 N HC and dried over rragnesi'um

sul fate. After the solvent had been renoved 15 i. - a
further 31.5 g of the acrylate 13 were obtai ned by
crystallizing from heptane. 18ield 54.5 g (0. 181 erI)

7 o

(%235‘) )liﬂﬁﬁﬁg% éﬂ%ﬂyﬁ@?g@s@aml%)\@ (?]st,%gi%& ex >4
- (Sarkpny )S@W'BQP@!OW .28 (s, 1H. B.2.2.2.) Methyl
(3- (N—4 fl uor ophenyl - N- 2- pyri dyl )am no) - 2-(di -tert-but .
vl . ,

mml ) of acrylate 13 were mxed with 7.2 8. & )
of anlllne3and3739(114nnnol)of 2 .
caflbonat e. cetonit wer e adde nsl Y he
m xturge t 55C Fb§ ‘%Sdays AZter' thalf, |/J<
was stirr d for af 1 do
~wenle filt bf W th 25 suctlonthrough _guhr
andg washed 3 t| S wth in each case 100 m of
acetonitrigge. e sol vent was renoved from he/t\
combi ned organi c phases Lv. and the residue was

chromat ogr aphed on silica gel using heptane/ethyl
acetate 4:1. Yield: 14 g (75% of 14. Enpirical

?%)@5!&8%%@%(:@/“ Wwefe‘lﬁﬂalﬁﬁd fidm f 6Wnén cdfying
1ﬁth %%réﬁ%ﬁ?&d% ailﬁjnakg@ E%Qprta tﬁszt(g%sog ef dmd%régg 2. ).

6.B6picatiforfuta CoifzoN10§-M. VI 2= @ifR. Z3IMS YMlQ‘r)?WBb‘I (m
3H), 8.18 (d, 1 H). 16 B.2.3.) Methyl
(3-(N-phenyl - N-2-pyrim dyl)am no)-2-(di-tert- butyl oXy-
c & -hSnpihesming treobeleneayeli¢ pelert sBbgtaizey of the ami no
acid 15 were obtained from35 g of 6 when carrying
out the reaction in an anal ogous nanner to that
desgri bed under B.2.2.2.). Enpirical fonamdanidine l
C24H32NA06; M W= 472.23; M (MH—I) 473. hydrotigorge )
Synt hesi@ing the etergﬁﬁcl i ¢ par ent eubs“l_‘fﬁlﬁﬁfﬁ '160
4- hydx +0e Ny i

16© \N/LN/
4-hydrazino- H ,
benzoic acid

50% H2S04 HOC s
130°C X W,
- H N'—'< 20
_ NH :

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

19

C.1.1) 1'-Dimethy!amino-4,4-dirhethoxypent—1-en—3—0ne (18) -

100 g (0.76 mo!) of 3,3-dimethoxy-2-butanone (16) were stirred together
- with 890.2 g of N,N-dimethylformamide dimethyl acetal (17) (0.76 mol) at

120°C for 48 h. The methanol which was formed in the reaction was
- removed continuously from the reaction solution by means of distillation.
- Crystallization occurred spontaneously when the solution was cooled, with

the crystallization being brought to completion by adding a little heptane.

This resulted in 128.24 g of crude product 18 (yield 90%), which was

reacted without any further purification. -



10

130C HORC et hyl'nuani dine hydrochloride NaOEt1Et OH,

6.5h, reflux N 20 C.1.) Indole parent substance
synthesis: 15 2-(2-Methyl am nopyrimdin-4-yl)-1

Hi ndol e- 5- carboxylic acid (20) C 1.1.)

1- Di net hyl am no- 4, 4- di et hoxylgent - 1- en- 3- one (18) 100

gt;ﬁlr?r iga{?r%u@i CQH%NI?E’IE@“? @b%ljr %gmﬁlﬁﬁﬁ or rram de
R CHEBErq) 92 (6. 7611069 (st 3ROSR0, G, BGoh(T, J =

Th1E5 p{gt Ipﬁ;lc;l 584 ch=waS oirl_[5ed in the reaction was

renoved continuously from t'he reaction sol ution by
nmeans of distillation. Crystallization occurred

SFIDT’IIZBI gaps?so:mﬁbﬂyhm@gwmumﬁ Mﬁnéf?@la@ﬁlme"(ﬂgﬁ the
21228 o5Rdhe ool dissblref N oD 58 b Abpdife banol

prEoﬂtg:(SfileQq{) eff an&ayfyuamidireh hyachiidecand eid gi(sBanhol) of

At ORRY A L hEAL B0 . 1,\/5%“ b 238) Uil Bgded 1o this
Em@%wmlezﬂlrlf@g amt)theZNB@ie(\sas BERted3atlitoifeg head for 4 h. In
5 osdef & te}mmatéﬁhé'%eaétldfp thd etvaridi wab evér?orlé?e'd ]T'FDP, reéultmg

@f?dugit bR neeRoksRs Hor {hg ruaseianent yeastiamyyitierhenyl dyrther
piifigali&® Ye® 91.91g (B8dhmdl, WRIAtitHiRep! ved in 100 n  of

' h%ﬁé%&& é‘f'l"ahi"'i%éog gémm@-/ogf Mg‘i[\,{‘ﬂ)g]tb%né di ne

15

20
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30

35

1-'t NMRYDAMS Bedg), N45i(SEBHRXE.FBNE: BHIN3 300 6H)BE. M (d J

el o LA e B 53 1o "or qer cto ¢

t & hh2d2iMethylsarnopyrimidire4 et aidohdolasS-esdnoaylia acdd (20)
AL kLG i AL
ga@ 83 9l layﬂratzla@beez}mgrﬁﬂldp wede ddstadsiat room Bxeperature
MaWd whil87stl?-|4ng Mo (Bt 48803 sulfuric acid, and the mixture was
- heated at 130°C for 4 h. The methanol which was formed in the reaction
was removed continuously from the reaction solution by means of
distillation. After it had been cooled down to 10°C, the reaction mixture was
poured onto 200 ml of ice and adjusted to a pH of about 5.5 with
concentrated sodium hydroxide solution. The precipitate of sodium sulfate
-and product mixture which was formed in the course of this was filtered off

and the filter residue was extracted 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) Yleld
0.76 g (11%)

Empmca[ formula C14H13N402; MW, = 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,
1H), 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), 8.38:(d, J = 3 Hz, 1H) 11.85 (s, 1H), 1240-
12. 60 (s(b), 1H). '
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15

20

25

" H NVR (DMBO-d6) 1.45 (s, 3H), 2.78 (s, 3H), 3.10 (s,

6H), 6.75 (d, J = 153 Hz, 1 H), 7.0-7.1 (s(b), 1 H),
8.30 (d, J =3 Hz, 1 H. C13) S
2-(2- I\/bthylamnopyrlmdln4yl)

-Hindol e-5-carboxylic acid (2@) Sg (25 mol ) of

[ 1 | j met hyl am ne
(i%)&) %%F%gggi\/@é%% %%%@%‘%%ﬂgﬁ‘f%ﬂ t acid were
aoRi(aQ}Maihylawmmptyenp@maﬁ -uh-d H-hadzividdzoleSicarboxylictasid 625)
m. of 50% sul furic acid, and the m xture was 20 heated
at 130C for-*4 h. The nethanol- which was forned in the

tion was renmoved continuously from{he feaglkl ON
solutiqQn by neags of distill at| on. Aftehydlrdcmdsmd beéa é

coof ed down to 1QC the, eactlon m xt h%‘éﬁ; ure

ont ofsd-ce, an s\tg&iwroia/ H g Shout 5. 54
i cong@ent r at ed|sodi um hy& oxjf de solution. The N
pregci pitlat’e of s@dium sulfate 25°and product m Xt NZ
h was formed in the course of this was filterBd 54
and the filter reS| duss-masneext ract ed several
s with nmethanol . e heoagigiarie:d rret hanol extracts
wer cong%Etafat ed an E%EEH&E‘P 20" §‘;\

nmeans o chrmﬁ% t han

Yield: 0.76 g (1 O Enpirical formula ClﬁiHlSl{M

H :

M 268.28; MH (MHRs269.1. 1 H NVR (DVBO- d6ps 2. 9
(H)S:74(s:1H5,758(aJ=’4.'5Hz 1 H, 780’(d
J=45H, 1H, 830 (s, 1H, 7.80 (d, J = 4.5 He,
1 G, 1.B498medhylaming 1 Hzdinethpxytit-B86nQsonel(23), 12. 40-

: 133 S%(gp@ n% SheIeroﬁ of hfkthHgRoka P&t Y dReMI§2 PP stirred,

> ¥§1wet<ﬁyfq;n14m$.m)d.tﬁgamr)weﬁh 3039 (337 ml, 2.54mol) of
Hrbwaimmtdﬂmh%rﬁld@aamw @catdl d(1035)The' nmdth&RSOkhich was

8 f‘med c?urmg %HO reac%on 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 (yield 70%), which was reacted ‘without any
further purification.

Emplncal formula CgH15NO3; MW, = 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), 5.19 (d (b), J = 12.8 Hz, 1H), 7.60 (d, J = 15 Hz,
1H). '
C.2.2.) (4-Dimethoxymethy!pyrimidin-2- yl)methylamlne (23)

0.33 g (14.4 mmol) of sodium was disseclved in 50 ml of absolute ethanol.
1.57g (14.4mmol) 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 product 23 was used without any further purification. Yield 2.6 g
(quantitatiVe).

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

H NMR (DMSO-dg) 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).



3, 4-di am no- benzoic acid Nitrobenzene 150C HOQ2C
nmet hvl quani di ne  hydrochl oride NaCEt/EtOH, 3h,

reflex C 2.1.)

" 4-Dinet hyl ani no- 1, 1- di met hoxybut - 3- en- 2- one (22) 300 g

10

15

20

25

(307 mM, 2.54 rml) of met hyl gbyoxal di nethyl acetal

e %ﬁ%T\@estbé‘ré{?ﬁfﬁfi}pyrﬁniﬁi‘%%%?t@é‘eh@%‘ér&ﬂ n). together

N, 18- gli( S trimyd§ of (mdin@hdxm‘abﬁg\yg)yﬁﬂﬁdiﬁm Ql}lﬁbthytTém:ne (23) were
r reaction
e U SR S Bl Fe D8 sl iR & aovc

dlf@l‘t BIh athilerstiritg.efftehthe esaxtioorhagbcotledn thedeadidredolution
dQyuy cérbfl}ﬂzenro@g‘ﬁtrt@% ?H Wéﬂ%gbgm%%@[bdN%EGC% dér\’tf@itracted

was  eva esulte

proodies V\Qﬂz qtpa@cpldTh@%amhmd:Hnwégxﬁr@@tsty@ejdw theotide aldehyde

'flzr4t.hegocyp reud zp@?l fteﬂ-ﬁ\eEéWérﬂt?@dl\tlﬁéH &g N03

1H
( mﬁ'ﬁfa' grr%la( 6 @l 0 (1337132.5 l\égH QSS
3 B NMRgEBMS@-déXZ(@J ~-2.8D (s )ﬂﬂ-éj,di 9@)(&! J“—BJF& 8H-H27 40 -
hgﬁ)n%r‘s%ﬂi éyrﬁ% aﬁ 2-yl) et hyI ani ne (23) 20

O 33 g (14 4 mol) of sodium was dissolved in 50 nm of

| 7.0..( 14 1). of .
rrelefﬁfu)t % Nt din divaniRakingugzole-Brearmanyis
ofaC @%f)fet hyl ani no- 1, 1- di net hoxy- but - 3- en- 2- one (22)
W g (agge;ﬁlg{ge%wgt%t%ﬁ\ rlogﬂ}rlﬁm ihé- 4%&‘1@5@%@1.}4?@ {24)5nd 4.8 g
m@iﬁ.fﬂ@%@ @&Wﬁ%@%wl%@ﬁﬁow&fq hgatask abt158561 for 2 h in
TBeoZﬁl dfeﬁwd)b'emn@f AEtEE the?@ivare MEEBedh tHOkY (ﬁﬂnYn to 0°C, the

e otatp b i BhidesilioyaS wenprate daf bom tee qiiagenzene

18%. IthraﬂoNI\/Far(dDI\iE@ qpdact’ 25 swa$Hpurifed Oby s medds, of ﬂash
5 cRorhdtobiaphy (OTMiméthandi 2:1). Yield: 2.66 g (32%)
Empmcal formula C13H14N502; MW, = 269.28; MS (M+H) 270.2.

H NMR (DMSO-dg) 2.95 (s, 3H), 7.50 (d, J = 3 Hz, 1H), 7.75 (d, J =
4.5 Hz, 1H), 7.90 (d, J = 4.5 Hz, 1H), 8.35 (s, 1H), 8.55 (d, J = 3 Hz, 1H),
8.70 — 9.05 (s(b), 1H). - ' :

D.) Indole end products
D.1.) N-[(§)-2-diphenylamino-1-(5-ox0-4,5-dihydro[1,3,4]oxadiazol-
2-yl)ethyl]-2-(2-methylaminopyrimidin-4-yl)-1 H-indole-5-carboxamide (28)

TOTY, DIEA, N; /@ hydrazine hydrate
+ DMF, RT e MeOH, RT, 2d
Os A __
=] YW \ y
OMae N \N—’<
26 /‘1
phbsgene in '
/@ . _toluene, DCM, /@
RT
C — N~ e
rN >4 N W, \\'OK\N 4N
/N ¥/
H,N NN ?)r N N4
27 /N " /N
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3 H, 1H, 830 (d, J =3Hz, 1 H. 19 C2.3.)

2- Met hyl am nopyri m di ne- 4- car bal dehyde (24) 10 g (54
mmol ) of (4-dinmet hoxynet hyl pyrimdin-2-yl)nethyl am ne
(23) were dissolved in 54 m of 2N sulfuric acid and
the solution was heated at 82€ for 3 h while

{ |t t '
S el ST lpeenatalimpbgygestan
udidieSorar@oNgbCoBamme Sesepi 2603 ¢ 1 mes with

et hanol . The conbined dried extracts yielded the title

et Bucti e amenell off " BRpies BRI BRI et G- S=car-

13)?)X9LIB: abiB (Ql‘}’bl-w)eréa&salvetﬂ iMNER [ SMBMAR] Gnd27 @Qg (24208(&1m0l) of

V] ai‘@_& g P&é%g n‘?nj\oL) oé%ylc}@%op%a@mf )Nere en added

ZCQBSWTWI}amhe@:uWan was stred pt 5°C for 20 min, after which 0.73 g

SRR RAEER Aot ICHRathlsh o Aol ERpdpibefoddy; ) yees

4 2gdgd tadt. Adter therixtire hag beenistimeddpeiBdi, 3 Was gonegndrated

heated ré@ude'ip rés%hr@ arr‘ld' fhe @%Qiu@ \Aﬁéfs Bikbh I'}I'F%Ul?utanol the
ur e een cooled down to

After .
LGNS {Bhben WasH i A ATAG IS, SeiAdibat ebdial pf sodium
f hgdrddes carboabnireoier by Sfapbtdtatdfbbé?ﬁbdubﬁe At dhig torganic

( BERFE LR ke S T RiastOs a5 oncEBi 2081 YR IRRRy pstor of

'f drentitle. CODRHLINGRE ;wad iﬁb!a:tedlﬁg ﬂ’ﬁh MEronhateRyrephy. én shica gel

NBCAPARRIAS) 12495 43%98;9' 0 (d. 3 =3 11
s%%f@rwla féacrﬂ;zam Vg wzé J?ZHMS W+ 5216 0b
(QH?NMR (BMS @) PUD(SLEBHP BB, B 44158 (m, 2H), 4.85
% b S8 TaT s LA, 5,181 Exdd 2db TH), 7.25-7.40 (m, 5H), 7.50
2{&') eth§Hz, 2H)27 165t @y UMBGI@XH%@I%&WH 835 (d, J = 3 Hz,

15610%2@@51&&@95??% %ﬁ(¥ﬁé§ﬁ§1 1.1.) Met

nopyrlmdln 4-yl)-1
H i ndol e-5-carbonyl]-(S)-am no}propionate (26) 5.0¢g

(Hb?;] gﬁlr{ﬁ@)lz glp%eréﬁa ¥ 'hgﬂ}é& a'er lé‘th >ﬂ 7. r"ngth;ﬂ
1 apinopyrinmigin-4-amd1 - d@e@mmex 9(23‘!‘)
1.0g (1.92mmol} of methyl 3-diphenylamino-2-{[2-(2-methylamino-
pyrimidin-4-yl)-1H-indole-5-carbonyl]-(S)-amino}propionate ~ (26)  was
dissolved in 10 ml of methanol, after which 0.48 g (8.95 mmol) of hydrazine
hydrate was added and the mixture was stirred at RT for 15h. The
precipitate of the product (0.3 g) was separated off from the mother liquor
by filtration. Further hydrazone 27 (0.1g) was isolated from the
concentrated mother liquor by means of flash chromatography on silica gel
(DCM:MeOH = 19:1). Yield: 0.4 g (40%)
Empirical formula CogHogNgO2; MMW. = 520.6; MS (M+H) 521.4.
1H 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), 8.25 (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-oxo-4,5-dihydro[1 ,3,4]bxadiazol-
2-yhethyl}-2-(2-methylaminopyrimidin-4-yi)-1H-indole-5-carboxamide {28)
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TOTU and 7.9 m '(46. 45 mmol ) of ethyl dii sopropyl am ne

were then added consecutively. The solution was
stirred at 5C for 20 min, after which 0.73 g (3.28
mmo! ) of nethyl (S)-2-am no-3-di phenyl am nopr opi onat e
(11) was added to it. After athe mxture had been

or 8 i Pt BT SRR R ThvsieBbpshGony ey

t h%(Z-mmejbphamlmeanﬂ—yljeIMmdd@:&mibmarhld@ sat(ﬂ?)at edvere

e PEPledin 2B A oA 33 £ 20 S b bhgpgene
beeﬁomeun@dOﬁ&&mW@@maaaddedm@wwusataé@"Ctm whildgtirring. The

gsﬁrqg{tr%r;é‘;waé Eﬁrrfsgtndtglo | caﬁw ﬁ(i% D%"{)?le]%_f@hb%wd gHeaé&vent

e exsaoiatchad eEﬁﬁiﬁ@‘laéaionﬁorzr%lW%ﬂﬁﬁﬁSW@tﬁde flash

; l_c?&@g%g%gr%@h{( Mbbfé?mca?g?el @DCSMSNI(\@E])}Q g:”\@% dﬁéle 1 @5 nﬂq %)
6.90-7.10 (m 7H), 7.18 (d, J 3Hz 111) 725740
( rEmpical Tarbila CdoHgeNs sV, = BAB)6:; MSGEI+),547.3:. 4. 5

(ol Wi 0198 432 45 o5 Gkl 480, 488 & . o0

: N-K (18)(rr2 Tl )pheByldadind He; HW[MOnbéar(bD@}"I eT 15 (; 225 Hz,

B H‘*}aﬁ@n ) iodator T

15 4

20

25
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'Z;.OOE“
= NI/ N o

I

§13,000% 5 ﬂ%gh?)ﬁxhé( 1&)'5‘6@'(8 P=CRHROXAY fi7s (s,

(2- msthyl am no- 25
pyrimdin-4-yl)-1

VR A T RN RO
(92 %nmtbyl}armxﬁoﬁwldmamm—?l) Hhdle svasbeddiechaxd (Bo)he

m precl nlf.':n‘p

of -. uct '3 9g) was separat ed off fromthe
m)ther byflltratlon one 27
(0.2 g) s Nated frqm;the 30 ent Latied not her

li uor fl—ash—-e—h+en<=ato aphy” o Wi i ca gel

(I YmHIocHATO Merg (éliioéi irical

forrrula 02 MW = 520.67

NIVE (DI\/BO 6) .95 (s(b), 3H), 4 @@E@‘@(
5/

s, 1 H, 6.90-7.10 (m 7§

I—|z,1|—|),720745(m,= J 5:4

1H, 7.62 (d, J 45@@99(3 1 H),

5 (d, J —N@/MléBH 1 H) 8. ‘l S ‘H, 9.30 (s, 1

11.70 (s._1 H), ) Q

(S)-2-D phenyl am noI (51*28&!;,& A
I

ol - 2-yl)ethyl]-2-(2-nethy mﬁop
ndol e- 5- car boxam de (28) '

Q

D.2.1.) Methyl  3-[(4-fluorophenyl)pyridin-2-ylamino]-2-{[2-(2-methylamino-
pyrimidin-4-yl)-1 H-indole~5—carbonyl]amino}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-HCl in dioxane were added and the
mixture was allowed to come to RT within the space of 2 h; It was then
subsequently stirred for 12 h. The solvent was removed 1v. 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 ml 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 -



21 200 ng (0.384 nmmol ) of
N- ((S) - 2-di phenyl am no-1 - hydr azi nocar bonyl et hyl ) -
2-(2-met hyl am nopyrimdin-4-yl)-1

'H-i ndol e-5-carboxamni de (27) . were suspended in 20 m

of nmethylene chloride, and aZ220% sol uti on of phosgene

T 4TS B SOREL oGP OIS 2 808 s

I rrin
ot e’ﬁméﬂuwe aﬂgﬁh@ résiduchwies paritioned hetweesn| 108l ofsaturated

eV(@QPI@(BI@ﬁ’en bhelapayl %9'1@@%?& éYﬂ?l 404816, ﬂ'ﬁbaécﬁﬂso@é phase

chr onat ography on silica

| Yl"é"f‘%I exirget eﬁig (e withpinr eacl) cpee rﬁﬂ raﬂ @éﬁhmm@@‘@ )and the .
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15

Mdélmbméé@r GanitBhabbiivedd WaghedQuith TOOMR dfFRMERuEed solution
Ngag‘, b%[henlépgﬂqjc p%a% Wﬁé n@'leﬁysm nlaéq)%smfnz lfpthThe

( reol\ﬁa‘ﬁ)ts werd 2eindyved i.v. dnd thiz residudivas €hodmeétbgrdpledion silica

Loyl riptidieny’ sbbad 457 i b Bl g dir 20 vere

N-C(blalcadbarmyl 2- [ (4-fluorophenyl)pyridin-2-yl am no] et
h = |
yér}nplr%a(%rm%mz %fﬂn@g) ‘éag g7 Mswéwq) 540.2.

H i ndol e- 5- carboxyl I'c acl

- 3-[(4- fluorophenyl)pyrld

lraaz/ ﬂgnehrb?anﬁ& @Hﬁbmﬁr@ﬁwﬁs{nmw‘gbmiﬁ@ét@}) 1

H? ng wﬁgobp?y%{é@%@s@ﬁ Filole s %& @.eo( Qhe and

t 820 migu(0.683 nwasl) afche ceddemag twe@CdisdOvedl, af 04| IrlCBO ml of -

Lgb‘n"gﬁ‘?’ﬁ%ﬁ%tmtﬁda‘%? Fidr 8P Spn oK WES SRR R 40 wen

suek dgureme yo RTr Tleel sbbrent? were Thmavetvientandather sesides was

N ﬁfFC‘ﬁﬁﬁtﬁﬁf}fﬁ*&% I o OF iRt J5, S0 pifiterd, off with

20

25

CeUsHORRNgIristhat I Ceing 278 o (Breas haoride 3o were Gbiined.
0Empiries! formafa Gﬁé'l':lb@?wg@ aVIfW 9f52@|@‘\l\)4\8r(ﬁ1 + 6252,

A R TORIROUS 20550, 340 Wl S5, 0o 026 o,

t 0l 26, ot K mzqml a5 ﬂam mmmﬁmw?sm (m e@H) 7.38-

wa
Sl e ek Al i% FR6F 1l airenqM. af e @
sdliHjt 11 &:70ofs, MEHCO3 and 100 m of ethyl acetate. The
aqueous phase was extracted 3 tinmes with in each case
O m_ of ethyl acetate and the conbined organic
o Pa 09 ST TarsKod. Sty Ao, Hii-spipzehBait b2 e py -

of2-Mafino Eh@lmgﬁﬁh&hw&ﬁﬁﬁow}ﬁn@m B4/ SHISdSBEES R Bmide

SLHB ate.



- 2H), 6[26 (d, 1H),677(t/1 7.02 -
©7.09-7017 (m 2H), 7.22-7.32 (m 8 7 46 (m 1
H), 7.847-7.58 (m 3H), 7.92 (s, 1 -8.36 (M
2
N-

7
H, 859 (d, 1 H, 11.70 (s, 1
. [(S)}1-(5-0x0-4,5-d v N
i ‘hydrof 1, 3, 4- oxadi azol - 2-yl ) - 2- kﬁenyl py.r |nH "<
yl

10

15 -
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25

from5 m o cetate. The solid was filtered ofif
‘wWith suction @n 5r|ed at 50C i.v. 270 nmg (87% of

t he amde/S‘BTrWBQ ed——Errplrl for I a
C28H25FN802; oM W 42 _D(B sl 0 1 G iR
(DVBO- f16) 2.45 (ss; 3H), o, ol 4. 52466(m

H-i ndole-5-carboxam de—{33) 23— 13- D31t )Mttt

.acetonitri

solvents were renoved Lv. and the residue was
chromat ographed on silica gel using heptane/ethyl
acetate 1:3. 560 ng (68% of the ester 29 were
obtai ned. 10 Enpirical formula C29H26FN703; MW =

539.57; M5 (M+H) 540.2. D.2.23

N-{1- CarbandyT-2-T(4-TTU p |n-4-yiam'no] t
hyl } - B-(2-net hyl am nopy@i

H i ndol e- 5- carboxam de (3 (O 593 mmmol ) of
the esten; 2 solm/ - i nY) &@ioplr segyfation 15

amoni a- sat ur ate®ds net hano )[16 soI uti emcwas stirred
for 24/ h and then |eft to eong to RT. SITherydlBpent s
wer e ramve@\v. d the re e was precipitated

| anj no) et hyl | - 2- (2- msthylamnopyrlm in-4-yl)- 1/

(3D(3\|1 muyrrgaw}a%gwm@%@%a%nhg 216(8r fe‘rtbb‘tﬁ?io‘%ﬁ&%bnyl)

’29-. am no r(gq ona
c‘?f PECRISNGEY xed with 5.6 g (32.9 nmol) of
2-4096lg l(lt@.ﬁrrhdior)eofaadry%e 118 Qve(r@Sm&SmﬂWﬁth ®b €32 Qrmmol) of

m %eON R Rue a2, GuBB 4 B RRE Coifagbugo mi of

i dcedowitrilefweraiadded wrd the mlnweghasksm«sdl guhb°@far 2 days. The

“Bﬁ?ﬁidwéstfllf@?édr%t\nlth L RAGH ’[ﬁﬁﬁ%hllggﬁ&buﬂlf and washed 3 times

nbi ned
ewifforiat earharase HOOmak :Oi? Lf@e\tmtr&w Eﬁﬁt%ﬁ@pﬁdo‘)@ﬁmc phases

S'\Jvéﬁaae orbfidghd thehrRidARehEE Y afidieshed dn s'i_1|cﬁ6gél using

/éze?ﬁtssﬁ%@% Hh 3‘7%6‘?94%%/‘5)2%%@%'  Si7%ese obtained.

D mezr)canmn&ﬂm@QBHgﬁﬁ:@Os\HmeNs epttabeaaqMidscaThed
under B.2.1.).
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-(pheny]pyﬁdin-2-ylamin0)propionate (32)
2.9 g of the S enantiomer of 31 were dissolved in 30 ml of dioxane and the .
solution was cooled down to 0°C. 30 ml of 4N HCl 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 m! 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 ml 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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D.3.3.) Methyl 2-{[2-(2- rrethylamnopyrlmdln 4-yl)-1

H i ndol e- 5- carbonyl ] 15

am no) - 3- (phenyl pyri di n- 2-yl am no) propi onate (32) 2.9

g of the S enantioner of 31 were dissolved in 30 nl of
di oxane and the solution wa84cooled down to OC. 30 m

08 W 9186 RSP U, BB BRI IOGEES Wi warped
f with 400 ml of tee satbolsplitionnals NeEholtrl organiaipbase svak erige svith
%ﬁ&he’éﬁm %uﬁQtemTr%f s@eR wé%ofé%ﬁbm N a@d AMe 9‘e§%u3 was

he acid 20 were disso
aRAreRIPaE rieEn onosibes Q;Ezqa@go*fenim@em QPQIa*ﬁl 1o?r 1.78¢
D(EFVoVef Bie crlelies2 whré ebtdifgd.m xture had been stirred

Ao e i LAt B

RT for 12 h. The sol vent was renoved i.v. and the

BEA SN R R BTSSR S 2 BB pricin
aadémmqoafag&mﬁsmhylamrmpyan'tuaimébywmfhmdn[eeéfﬂarb@mlde

2 3100 m of ethyl acetate and the combi ned organic
es were washed w th 400 a sat. solution of

NAIE o thd Brydhetegrade were @Wéﬂedmrt B0 it MdePirin0.83 mi of
snwl%tzme Hmaﬁé)wé%@déwéﬁd rtl@é‘Wﬁ@ré wés é’tﬁﬁéd BE40°C for 5 h.

eaHEates Tyt of st REE RS Bydiold V2eg8uqts N the ruture

SWasesilere@ltEth'ﬁ ¢dr 1&EMpiThecsdivéris méra réRoked N0 and Nh¥\residue

ne i 8 B0, P or dichlororiethae  3.2ml of 2 20 sution of

hehosgsne o teluene were added and the mixture was stirred for 3 days

| prﬂeﬁrrpétoé heerd s rrsqngw%g?vn%yr@@ Pésgmﬂe Vs gaartltloned

car boxam de _
ebebyeepSialeo d’r’%t@bla\'/"QQBQ il 9beryl @pet h@”é@’srf"l"a%fjone a

hké@l‘(ﬂétét‘?plmtéﬁ JE AR waddeerad afftvieh %U?Sﬁcbﬂ E‘T N@%rganlc phase
stirred at r that er,1.6

o”%&?’ﬁ&?fﬁéefﬁy%%t @‘%P@éﬁady aﬁamtqlfée ‘%iiurg" v§§§d and
Sthrmogtapﬁédf on 4iicd.geThesism heptdre/stbyk acetaie ett5i 380 mg

DT chehitnExagalBRnes (#0 Uasm J 0Bl Emaiical formule
i @295125@91@3,\/\%\6( FdfeS8nM St (M-Hh 5482 was stir red for

31 e I t e eql a
£ () oo KB aD e s oRTeR R0 (ca

antb1)86-381 (dofl Hat Gy 0-&é8t(m, e1H)V\ﬁe9f$ i gmaz 1@o(ﬁle wa 7.22-7.33

SOl ﬂHB)WeQSW' 4 ed 3PHt 7 @A dvasl),f7 b8 ¢a etHRIg.08i(¢ M H) 8.21 (d,

SHER! £34 8T§‘§(r%r9ﬁ” §08h(%S?H) 11.72 (s, 1H), 12.15 (s, 1H).

D4) N~{1~Carbamoyl—2-[(4-fluorophenyl)pyridin~2-y|amino]ethyl}-
2*(2—aminopyrimid in-4-y1}-1H-indole-5-carboxamide (35)



(s, 1@){8»2 5(@{ OO(d
1 H), ATy72 ,2181!1AE’U(D$§A1/

N 1Ca o 2- (4f|uoropheny|) r|d1n- nlJ_e;\
h

Engirical formula C28H24FN703; M ﬁst.Nﬁé VB (W)

20 was evaporated and the residue was conbined with
the solid and chromatographed on silica gel using
hept anel et hyl acetate 1:5. 390 ng (21% of the
oxadi azol one 33 were obtained. Enpirical formula

(C20H25NO03; MW = 547.58; Mes(M+H) 548.2. 1H NWR

(-ﬂ.dR\’)QR( 4.30 (dd, 1 H) 4 .67 (dd 1

H) , ,/ 632(dp1 6.75 (m 1

Ji C ST S

7.38-7.4 'EH) 512,H§, ) 8. 08
01

{
) - 2-(2 amnopyrlmd|n4yl

H-indole Smcdr|/boxam de (35) 25 D41) l\/bthyl M2
3-[{(4-f |l uor ophenyl ) pyri d@(yl 0] -2-[[2-(2-am nopy
rimdin- 4-yl)-1 Hindol | 1 am no) pr opi onat e
(34) 370 ng M46% of the nethiylo ester 34 were obtained

frgm 750 ng—ef+—34—whentgar L[ 4t Lhe reaction in
an [anal ogous manner to thall dsscr N er ND. 251.).

52¢4.2. 10 D.4.2.)
N {("t=C€arbanoyt=2={4=ftuorophenyt)pyridirmm=2=yt ou_li rmojet

hyl }- 2-(2-am nopyrimdin-4-yi)-1

* H_ndol e-5-carboxam de (35) 95 (65%_ of the _amde
28

35 Q\ér)é\AQBWbM@dﬂW@?ﬁem/bprgjl i -{[-4¢-APninRpysidin-
t Ia 3-8 RChBR- 5r¢aaﬁb glﬁaqmﬁﬁte{(snp that described |
| Ca ormul a
e AR PR r%é@yl'ée S AANRTS DUERRaG, TN oRao g of 14
( wheh ehrryidgSelitdh6Sebatior? i) anGrfodals r’hdﬁher {6 ti5alt described

2 80 1 H, 7.10 1 , 7.18 (d, 1 ,
m}E $D3€16) (m, 7.38-7.56 (S ¥ ( H)

- 8 EmplecaHO(mplaQ@&aH& FNyQai MW Hy 52@?%MS (M+£li 7) 38 2 20
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HoL pdgingdpyeiatigipxa)de-(le-8&drb&xamide (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.).

Empirlcal formula C2o7H23FNgQO2; MMW. = 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-Fluorophenyl)pyridin-2-ylaminec]-1-(4H-[1,2,4]triazol-

3-yhethyl]-2-(2-methylaminopyrimidin-4-y)-1H-indole-5-carboxamide (38)
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36 NH 130 ng (0.25 nmol) of the amde 35 were’

di ssolved in 10 mM of DW. 40 pl of DWW dinethyl
acetal were added and the m xture was heated at 90C
for 5 4 h. The soI vent was re%oved i.v. and the

e mxture
i.v. and

pur| f i BYF dyyetvreatdls of e arat ive
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7. 451 65—(m—4H); o.GZ tsT—tH)—6" 19 o835

(d, 1 H, 839 (d, 1 H, 11.85 (s, 1 H. DB&6.)
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H-¢TfalMiEedimethyl @@ggqhv%e @@ged@ tme)mlxture was heated at 90°C for
PhenyThBisakeht daglramoved 39)and%é3re(sﬁﬁe7wﬂmﬁerpup in 3.5 mi of

R crcpcomg gy 27wl S8 Gl FiEhatS idcntem B0 L o mixure
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SSREIPYT bty P pRE S PR O v 26

acwerg ebtaimnes. 27  aqueous phase was extracted twice
vwmpnrrw&ﬁhm@ee HOOF 1T} Of Mavh 548asetm5qu 342,

o R &h@%ﬂeﬁﬁ?@%%ﬂé‘@%ﬁ? IS T B, 1H),

pr@GOFB bat(Rd 1fH)0615(5 ,MHRG. 78 i tSGIIH)OPWY EBHgm, /M 7.45-7.65
SO UpifS, 5é [ 6 qgif(dwh HY 5‘%9 ofy,2adsdrd &y 11.85 (s, 1H).
D.6.) N-[1 Carbamoyl -2- (phenylthlazol—2 -ylamino)ethyl}-S-2-(2-methyl-
ammopynmldln—4—yl) ~1H- mdole 5-carboxamide (42) |

G
+
N° NH, EtO'

37 38

D
D 1) enantiomer separation ©\ Ni‘n i
<0
j\ J< 2) HCH o. i —
-~
7]):“ 3} 28, HATU, DIEA 11/\“. S—4 AN
0 ~
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D.6.1.) Phenylthlazol 2-ylamine (39)

10 g (65.7 mmol) of phenylthiourea 37 were dissolved in 100 ml of acetic
acid. 9.9 ml of the acetal 38 were added and the mixture was heated at
100°C for 2h. The solvent was removed i.v. and the residue was
partitioned between 300 ml of 1N NaOH and 300 ml of ethyl acetate. The

- Cs,00,

Iz
=




at 50Ci.v. 2.5 g of aniline 39 were obtained. The
di i sopropyl ether nother [liquor was evaporated and
the resi due was chromat ographed on silica gel using

o hept ane/ et hyl acetate 2:1. This resulted in a further

3.5 g of 39 being obtained. 2Yield: 6.0 g (52%.
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' (sammo&l)ﬁ (p&eagithjldzol-ﬁ HemifoRRopidnate 04)1) 11.70 (s, 1
NG 5.9l 4L merp obteined from 1.07,0,(22 gmal gf e esfer 40

25

30

35

] -&d 901 mgred. Eyﬂl&l@i)ﬁlfﬁpmaﬂldﬂ vme;n yparrying out the reactlon in an
HdedGromaaheriaRhf8esdibeddnder D.3.3.) -

Empirical formula C27H25N703S; M\W. = 527.61; MS (M+H) 528.1.

D.6.4.) N-[1 -Carbamoyl~2_—(phenylthiazol—2-ylamino)ethyl]-S-2-(2—meth'y!-
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.)
Emplrical formula C26H24Ng0O25; 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—[‘i—Methoxycarbamby]-Z-(phenylpyridin-2~ylamino)ethy1]-8-
2-(2-methylaminopyrimidin-4-yt)-1H-indole-5-carboxamide (43)
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80 mg (0.95 mmol) of O nethyl hydroxyl am ne

hydr ochl ori de were dissolved in 10 m of THE and

cool ed down to -40C. 0.95 m (1.9 mmol) of a 2M .
solution of isopropyl nmagnesiumchloride in THE was
then added 5 dropwi se. The np8ture was left to cone to
- 20C-wi-t-hi-n-the space of 1 h—Asolution—ef-100-ny

(0. er 32 in 3 mM of THE was. then
adde

( xture was | ef t ohQnyhRRRIahRe RT
Wi t and t he reawtrecomidsvas ended by

The THE was W
2 G 2‘6 W ?S

t he| residue vvas,.,par

sat irated 10 sol uti o) nN hI oride and 20 m

of ethyl acetate. s¥he aqu@ous was extracted 3
tines with in each case 20 et acetate and -

t hef conbi ned organic phase ‘Eﬁ?@um ng nmagnesi um
sulfate. The solvent was reéen n“and the residue
was| purified by nmeans of p;repagratl e HPLC 60 n‘ga

(6199 of the nethyl hydrexdma:e™
Enpirical formla C29H28N803;5 M\NI ;
537}{2. 1 H NMR (DVMBO-d5) 2.95 (s, 3H), 3.5H (s, 3H
4.09-4.18 (m 1H), 5.51- 4.62 (m 2H), 6.33 (d, 1 H),
6. 78 (U5 T HS 7. 00 (bs, T 7. I8 (d, T H), 7.25-

7 &Bmgm (@186 mmol9-af. 60-methBkydroxyleine, hyejochloride were

2. ASedh 0] ) ;AT 2% (otocibin 8 4086, 818 ol (Fohhmol of

Nq @%épbéh%‘y@f- @mevéﬁyagmﬁw@ ahlorige 4fi T ovag then_gdded

(24% gg@Dmﬁrmmlﬂbnﬂés 1 toleding ng oL eCwathirdmeaspate of 1 h. A

o8t pGrantiS pmel abjhe pfes %I mbgl AHE e hen

4 -atdded dropwiged Jhe-rbixtuae hwasy leftatoi cvod e tooRTavittie tieldpadief 4 h
”gar{ch l'%%Bfl WEL rB’Ade%SBSr aéﬁ'nﬁﬁ%%iom e frﬁgmfpﬁkowas

when: carr ctionin
arrarrmg'@ds Vrrandethetresrdhatwmpartitibead lretieerB20 ml of @ﬁaturated

D. SCIEJJLJ‘UI%_L oﬁﬁﬁ“\rﬁbr‘ﬁ@l‘n EHFO'FHbaaﬁ?%U%ﬁh@@%thﬁﬂa%tét&%e%queous

m{h@seaweﬁﬁwﬁct@dﬁ Bmwwbtfpw carh-opsg| 2hinh 6f ety jacetate and
2-tg81 dinbihed amcd Rages/ Werd ditdddeing- ﬁmagaéﬁqna@um@te The

N0 e b A h T LR Hlane o
arpabpgmusen’dﬁ’lllér 60 mdab18esof i thedmaﬁkn&dr hydroxamate 43 were
obtained.
Emplncal formula CogH2gNgO3; MW. = 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), 8.792 (d,
1H), 11.31 (s, 1H), 11.75 (s, 1H).

D.8.) N-{1-Carbamoyl-2-[(phenyl)pyridin-2-ylamino]ethyl}-2-(2-amino-
pyrimidin-4-yl)-1H-indole-5-carboxamide (45)
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ZDE@F;D

‘H-| hdol e- 5- car boxam de (47) 440 ng (65% of theNam de

491. 56
3H) ,
2H)

-

[(phenyl)pyrlmd -yl o] et hyl}-2
>N . am nopyrimdin-4-y
wdol e- §- car boxani!de PE@7F. vegH - D 9. 17 avet hyl
ph8 (11 ool BRI 254 [ 21 an
md ¢ n-4-yl) -1 of 20, HATU, DIEA N /N
ndol e- §-cd&t bonyl ] ani no} pr opi onat%e (46) N N—<
) of the methyl ester 46 were obtal méd from 2. 36 Y.
15 whBf'%ca ng out th act in an anal ogous
ner to that déscribed un ) . Enpirical
forful a C28H26NBQRoM W = 522. 7.0 N6 (MrH) 523. 3.
D.9{2.) S __
N-{ [L- Car barmoyl - 2[ (phenyl ) pyrl i djil - am nof et hyl } 2
(2-pret hyl - amnopyrlmd|n4y‘I’)-1 N—%

Enpirical formula C28H25N702; MW =
H) 492.32. 15 H NVR (DVBO-d6) 3.18 (s(b),
4.13 (m 2H), 4.85 (q, 1 H), 6.58 (s(b),
- 7.59 (m 19H),-7.98 (s, 1 H, 8.25 (d, J
1H) 8. 35 J =2 Hz291 H), 11.78 (s, 1

N
Z

o o1
CEN

TSN o 00

3OS TFT CEL
) ~

were obtalned from of 46 _When 10 carrying
m!R 8t1h)eM|9§%?’r[ﬂ?hqrﬁl)a}i“@ﬁaﬁ'wlgﬁugoln%ﬂﬁdﬁ arpinapytimidin-4-yl)-

destridesis wagssn I]@n‘ﬂn p}emEﬁEHer(ua formil a
(C%,\EZ@@@B&%)% Fl\get B}e?hy@ @S%éﬁk@@/%ﬁe E%ta(npﬁd ﬁlrpﬁn S!Q_b mg af gap-10

( mhedHparrying it thd .réfction inlah)andfogtus(manheHlo that described

7.95 (s, 1 H), 8.35 - 15 8.45
el o | i
Pi(lgall—ﬁyﬂﬁldﬁ g 1ibYY )= 806 S6e M3 Wer}:ﬁBVrﬁh-yl

am no) et hyl]- 2-(2-nethylam nopyrimdin-4-yl)-1
H-i ndof e- 5- car boxam _de

Bk Bt pits ha e IP RS-y inclethyty 2-(2-amino-
%ﬂdﬁdlﬁ—lﬁylmmmﬂﬁid@r@a%ﬁmr@@e (45)

LSBT e 18 DR eoht i 19 of 4 v

meatrgingl outdBemeaction in 28 amplegoiss ANkl o tiodt dNesdribedrender

.agﬁf%z)and the whole was stirred at roomtenperature

far h. After the solvents had been evaporated, the

r ESiRitieahiesnyp SsasHasi 7z M WAt e A94:586; M&(Mthgz 32,
aaH%M@(DMSCﬁdéﬁsﬂs ng (@(%53H 4.5 2l 24336, 8H)0R 681(q, 1), 6.58

NaH2P The resulting preci’pitate wa

B 2h), 65 - 7.59 (m, 19H), 7.98 (s, 1H), 8.95 (d, J = 3 Hz, 1H)835

- 20

(d, J = 2 Hz, 1H), 11.78 (s, 1H).

D.9.) N-{1-Carbamoy!-2-[(pheny!)pyrimidyl-2-ylaminolethyl}-2-(2-methyl-
aminopyrimidin-4-yl)-1H-indole-5-carboxamide (47)

@Q Q )

15/|\ fj

@L
M@\@,

NHgMeOH
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and washed with water. This resulted in 1.3 g (yield
93% of. the acid 48. Enpirical formula C29H26N603;
MW = 506.21; M5 (MtH) 507.3. D. 10.2.)

N-[ 1- (2- Hydr oxyet hyl car bamoyl ) - 2- (phenyl pyri mi di n- 2- yl
am no) - ethyl]-2-(2-nethyl am3@opyrimdin-4-yl)-1

e 26 BTl SRR 2 e I B g
Hawtrimidia-4-58- - insfol @b rrarheny]amivelprogenate (ém)J
etNpH hANE Vtﬁfﬁ]et H\%”E'hyl aé’s‘?!&dd.éf\}?@r‘@' SBtAE e VE 3‘6 §r§f 15

was, coo ed d were then

AfWRgN QaHW‘Q QH" T@@l ﬁelaph@f‘ éﬂ aﬂo%?ﬁ’@@%ei‘"@tn@ﬁé Otﬂl*\%t descnbed -
san(;@at)z Vigs evapor at ed and the crude product was '

G e S U et i N e

f .2 ANGAICBANBOGYI- THoBEn i)@ﬁﬁmﬁﬂ 2 WRnfiNbIdth@B0-(2-méthil-

5%‘1%%‘?@%1% 15 cgdeiidhUn” 1 3 %6 b5

401mg) (65%Dof theBintide 4Hwerd. cgﬂamsd ftord) 700 ngy 86 46 when
(Séé '}('FT Sét y?‘g&ﬁﬁ%’gé'ﬁ?ﬂ’ n‘kQ'mle)Pt%]th)at described under
e-

5- carbonyl]
arﬁmpiucérﬁoﬂharwczﬂgﬁe Q%%LMWWBBUWZGYMST(MHH)%OBM amn

L RO vBE et S0 280433 07, U A45-4459 Gnq2H),

9 4(75%11 0b (et Hnie 75 51mve7 goﬁﬁ@(mgdzﬂooges @, QH@fB 35-
PIRN (0] C oro rimdine. 5

W&eﬁé‘ggr ?‘95 {;14%?8&% }eactl on in an g%al ogous rranner

t d.1 BatN-{fe 62 Hydeakyatidcarbatnoy!)-ZE(ghienytriniidna2dyanGha e thyl]l-

A4 VB Mdby 240 adoo Rirtitictab) Mot Y

|F-2 arri"ﬁo -2- dl- 20 T ~
terts /6? ar bonyl ) anzneuapi o h(/é;jB 9 g (86%

of the stgr 52 were obteffed from 27> @ (8.4 mmol ) of
t e gt N3 2.5 mol §° 5 @

N ]
and 1 gH(50 BI* 0 Ngﬁéum carb nat"e N_@

oyt the rgaction ¥n an | ogous mans

described under D.3.1.)7 25 | ri 1 orrrul a - VA
C25H31F3ddAGEpcM W = 540. 54; 541.2. 32 DA
as descrlbed

1.|3k) TQ%‘E%,%mbrmrers were s
urpder. —8.2.1.). D~—11+H47) yIN's- - 2-

ami nopyrimdin-4-yl)-1 Hindol%- N_<

D.10.1) 2—{[2_—(.2—[\/1ethy!aminopyrimidin~4—yl)—1 H—indole-5-carbony!]am|no}—
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 CogHagNgO3; MMW. = 506.21; MS (M+H) 507.3.

D.10.2) N-[1-(2—Hydroxyethylcarbamoyl)—2—(phenylpyrimidin-Z-ylamino)- |
ethy!]—Z—(Z'—methylami'nopyrimidin—4—yi)-1 H-indcle-5-carboxamide (49)

200 mg of the acid 48 were dissolved in 2 mi of absolute DMF. 94 mg of
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IDERT

5-car bonyl.] am no}- 3-[ phenyl - (4-trifl uoronethyl

pyrimdin-2-yl)ani no] propionate (53) 5 467 ng (58%
of 53 were obtained from743 ng (1.375 mMmuol) of the S
enanti oner of the ester 52 and 550 ng (1.436 mmol) of

the acid 20 when carrying odf the reaction in an

a h b
Emgg%g% TEONPLf CIEANGE Fed%gg%a o6 Wweéstg%r%uém”mweswere then
( Mddedsgrppwisepand thes myixture was cooled down to 0°C; 195 mg of EDC

( @erg tf]bﬂSéc&idkEMWr NAAYRPYT $tiFi Bt 4odn) tefnperature, the solvent
ol e-

WA RV EDSrat ARtk crude Rk s RHTTiRcHbY.Beans QEMPLC
o](phuepit:dADCM:MeiOH £34)). Y3adntg ARPA5004) dffthe dite cindide 8L e

Otgl*?l f?%gl Forl%n}%&:g{ﬁ%%l\% G40 SPOL S48 4t' Res g@ﬁ‘-ﬁ%ﬁégﬁt when

out I'n an ana ogou ner

t heH A& Obdg} ‘uﬂdbr2Hj 3 (s(b), 3.11h)p|3r$5eéﬂ 1 }00a4.32 (m,

CIRIP IFSNB03, 1§), 3853, 1 o 771—8 9 1H),
ﬁ“ﬁﬂéd%@@ %MLD a%ﬁ%ﬂé’ (! 7S @y 1)

vB.36H) 8.404ng 92.90r(s(b) 6.90 (bs, 1H), 715(d

2h1) 1 17) ("6?QZgQ-:f2-(|\ﬂ%th}laH9mc§7yr%Y|d?r—§?l) Fémncﬁh&as c?arﬁénil 55
: 8.36'6""}6%@ -[phenyl- (ﬁntnfhﬂromtl@}gpyrimmn ZD/tbzmpo]prgplomc acid (54)
NH{ 1- Car barmyl 2-[ (4~f 1 uor ophenyl) (5=met hyl

rim -2-yl)am no] - 13

hyl < TEt hyd &M nopyT T @i‘ y Ny~ oo

i ndol e- 5- Car ho e (61) 3 4!\)( S2"a

nt af | uor ophenyl 2-(2-net hyl am no rlmdlnr4- 1)-1

i ndol e- 5%sprboxyfate (55) 6.38 ¢'(23. 787 ) of
tHe acid 20 e suspended in 100 m‘
(4884 %3 PentaflugLgphgnol a 4&9 26. 54
1-let hy I-3- - dilpret Byhaam nopropyl ) cae
hyldr o P‘l%?( HEl jaTuneER thenﬁa W
Wds stc?r oat RT for 15 h, aften |ch the vént N
Wwgds fenove v. and the residue was partitioned '
“bgtween 300'm of a sat. 1 f NaHCO8 and 300
m| of ethyl 3gsl.ahg. The SeFide"ware 10 filtered off
tfrough ki eselguhr_and the residue was washed tw ce
wilth in each¥068 nml of et‘lﬂﬂ\ C he es were
sgparated and the aqueous ©9phase ra eq twite
vvith in each case 100 m of et hyI acet ate Then
c o - rhaca o 4

sd. 11510) Bheoyi (éﬁtnfluoromethy!pyrlmld|n-2—yl)am|ne (51)

15

20

25

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 C1qHgF3N3; MW, = 239.20; MS (M+H) 240.1.

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

394¢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 mmo!) of cesium
carbonate when carrying out the reaction in an analogous manner to that
described under D.3.1.). |

Empirical formula Cp5H31FaN4Og; M\W. = 540.54; MS (M+H) 541.2.



NaCl ‘and then dried with MySO4. After the sol vents had
been renoved. i.v., 15 the residue was chronmat ographed
on silica gel using heptane/ethyl acetate .1:1. 4.7 ¢

- (46% of the pentafluorophenyl ester 55 were obtained.

Empirical fornmula C20H 1 F58202; MW = 434.33; M5

) 80 epbindioly e e R3O UG ot B22.457)

2 D1 didchMettod s—%{ﬂhwwmymmm@y( Bidinieylp1ti-isdoleved
| 15 S8y Bl (hep @ d fi o Him i i Snaged

3.mapignates®335 nmmol ) of acetic acid in 10 m of THF

5 Waxfsﬁ (5% ch diﬁéréjrdb@%éé fréft 243 The @dHsthambihat the

10 .

- 15

20

o BhamimeT of s sttt GARnd SE0MIG ThASACENED Aficiat 2 when

mca@ﬁylnﬂ'ﬁuv\ﬂfeer@w@d in GinoaM&ls goas thdriter o Xhalr desaibed under
me:{j toreflex for I h. It was then left to cool

d o RT, after which it was filtered throu
k|l:'smpir|gahﬁormula Sogtdzs gD F; O Moy 89072 M@Q‘H#Hgﬁgﬂu'& h

|n each case 20 M of THF. The sol vents were renoved

.Vv. and the residue 10 was chromat ographed on silica.

geﬂ) 1E.7(H-2-§8%R-¥ethtamiorbyriwidininy! il hdndgle-Swepebonyll-

oblginped.r [(HQﬂhu&%Hﬂi ﬁpW%)a‘%% oﬂ%ﬁro’iﬁnd (54)
- g/)%"e‘(% Hiﬁa‘?fyzts‘ﬁrﬁq{fﬁf’g%f 1C§Jtél%§53ﬁ{]lﬁ%rz‘lgf(g1 m¥no!) of the

aréslterﬂ% Sehawecargigabiethd FeavtionSingar Bhaftigousomanaér to that

mffﬂ dSEeﬁyLCgirlmdme(W) and 2.7 g (24.31
Sfr'? ADEFL 1|ne (1) when carrying out the

r daopirioal foomata Gpalt gfaiNe Qe MY . ¥ 676194atVMS %&Hr) o -

SoADURONSEITLL % ST a5 3 (RN S ),

( 31 8&4492 (moﬂ opHBAQI(bs B het Tﬁ/(%ﬁH)m?thﬁ 23y, et d)2727.36
t
AT T P S I B T G AP E IR, o 5. B (8, Tpipo0-00
m{QI H&)f"t_ﬁ@(s )ylate 10, 1.8 g (8.86 mml) of the .
ani |l ine 58 and 8. 66 g (26.58 nmol ) of 25 cesium

i B aud" Fehar oy (PR aebefy T B eV Bl 2 yheminl-
Ermhyl}-Qa(IZ metmﬂmirﬁzﬁhﬁﬂﬁmmy?l) -1k-Wtote- SMrEcﬁsamIBe((ﬁ'ﬂ-)—l) -
505.
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hept anel et hyl acetate 1:3. 423 nff % P60 were
obt ai neg”Nerpi ri%al for C2'9H273/|\/ =
554] 59, IS ] MFlo555. 2. 135) D17 6 NN o0,
N-{[L- Uhrm(j"l - [(4ch ub‘rophenyl )-(5-nBthyl pyrimd
in- 53
_.2-y)amno)ethy|} 2(2 nethylam yrim -4-yl)-1

H i heQ B mde(61525 (9% of the am de
61 yerg Nn §] frBh*60 om260 nmg (0. of the
ester € ; g/rryl n% i the reac w- In an

~anal ogous [ma g descriohes der.~D

Enpi r,if‘é C28H26FN902 M H)
540 ( DVBO- d6) 2. 11 (s °3H) 0 ‘
4.2L(d , 14[11'6) 4.48 (dd, : . 75- gu80(n|

3H)] 7.8 (3, 1H), 7.47-7.?5,“2 7.91 (s 1H),

Benzi m dazol e end-produtt g 5 1, -
‘N-({S) - 1- car banoyl - 2- di pheﬁy Anivioe - (/2- gt Ryl am
inoy pyrimdin-4-yl)- 1H-benZJ0|mda -c bearride

D. 12.5.) Methyl

3-[(4-fluorophenyl)-(5-nethyl pyrimdin-2- yI)an1no] 2-{
[2-(2- methylam nopyrimdin-4-yl)-1

H- i ndol e- 5- car bonyl ) am no) propi onate (60) 30 500 ng
(0.991 nmol ) of the ester 5938%ere dissolved in 10 m
of _dichl oronethane_and the solutio

to PC. 5 mM of TFA mere addhd and the mxture was

thepn left to CO%BIE F stirred
for{1 h. The_solvents vvere ‘ esi due
was/| t aken up penfflotdheraf D "'-'a‘ 991

mm|) of 55 and 1.38 ml 35 (% 93
added. The m xture was left to stir
after which the solvents were remov&d i.v. and X

resfdue was chronatographed on silica gel u3|ng

H,|7.01 (bsh1 H, 7.10- N 7.22-7.30 (

8.26 (s, 2H), 8.2%gudH (m oM.70 (s, 1 H. F.)

(63] F.1.1.) Methyl
3-di phenyl am no- 2-{[ 2- (2- met hyl am nopyri m di n- 4 yl) 1

o 35 BLaRRl o CarDonY L (ST ok RL ARG

2-5(é’arbekﬂatea(ﬁajopyr| m di n- 4- yI )-1 H benzi m dazol e-

538 A B Afldh L7 Blg 815 ) Tafh VoAt ”1‘082%* g THF

mﬁ;x?fy 90(2%514)“1!@01 s@brpﬁj}ia&mmghmle and 5.47 g (28.54 mmol) of

~ 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC*HCI)
were then added. The mixture was stirred at RT for 15 h, after which the
solvent was removed i.v. and the residue was partitioned between 300 ml
of a sat. solution of NaHCO3z and 300 ml of ethyl acetate. The solids were -

~ filtered off through ki'es_e!guhr and the residue was washed twice with in
each 100 ml of éthyl 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 m! of a sat. solution of
NaCl and then dried with MgSQO4. After the solvents had been removed i.v.,
the residue was chromatographed on silica gel using heptane/ethyl acetate

- 1:1. 4.7 g (46%) of the pentafluorophenyl ester 55 were obtained.
Empirical formula CogH11F5N402; MMW. = 434.33; MS (M+H) 435.4.

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



~ added consecutively. The mixture was stirred at 5C for

20 mn and 2.6 g (9.6 nmol) of nethyl
(S)-2-am no- 3-di phenyl am nopropi onate (11) were 25

~then added to the solution. After the m xture had been

stirred for 16 h, it was evaﬁorated under reduced

PSR B BT RS TR T el iefivec

: 9ir11ﬁ0 i ef GHFL 1@9399 ((138%11@6!) Emine iwead atidechdral the mixture
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30

35

_( r’hO "Q'H?f tgé to H& (b) Owég’\%wﬁpﬁn%ﬂoli'gw\ﬁfhﬁ @Cid in

gn stowdy ac{;leglgﬂropwlspgA(tﬁf thergdditiorphad come
n(e'ﬂild ﬁ@ mm?ur@%é@'hedted t6 refiiiZ fork fdither 7h6ﬁ furtﬂelga 5 mi
S‘_Da egc ga@id rg?kml ofl%af(w i€ gl @g(ci;?pwvf:e,_énd the rQ|x§ure was
Nﬁéé)edltd?ﬁaﬂmarfbv? -ltdivas thﬁnlleft_to cool down to RT, 4after wiinch it
en n me ani no- oyrimdins4-yl)-1 .
R B I A S Gt e B e 1 BY 2 i witn
mirt bactocase 28 nsladf Ui .ethenvsolve atsrweneaeatoved.i.vOabd ghe tésidue
(gr(? 22 %ltc%{%rgg é}?ﬁl |l 5p gel, ﬁ?l'g 60% >(/)rf the 8hlorowr1rﬁud|nf 57
I—M@éﬁ@btﬁilgdol e- 5-car bonyl I -(S) am no} - pr opi onat e (62)

W gined forAgla INBe MWK =L 28 BBSMISE (M1 25,21 oom
tenperature for 24 h. After the solvent and excess

aanl a hta}; been evangr at ;dwt he am d;@g?, was I

| $01 289d4 Blusphengl)-(5-nast Fieridih <2yl Meqs ilica _
P O g A8 o o S5 il o
H2NNTOroERB@thdpydmabng 5P) andi).7 gA(3231 mandb of m-ﬂtm@amhne
4}(_33)5\19%% c% d@nj; o@f@xe rga%@?!(g% Qrg'éan{lo%@j %Eﬁﬁeérfggthat
( §eBgribedynder Ad.). 8.19 (d(b), 1H), 8.40 - 8.58 (m |

2E)mpirig&l 1dend8 dsHBFNs: MAWR-9 203.22; MS (M+H) 204.2.
N-{ 1- Car banmoy! - 2 [(phenyl ) pyri m d!

n-2-ylanmi nolethyl}-2-(2 nethylam nopyrimdin-4-yl)-1
HO e Zi Wé@p($(@4wﬁehﬁ@mﬂm—6ﬁﬁbt%yﬁnﬂd|ih 2- yl\)@h'hjtb) 2-di-

Bﬁérﬁﬁu{%{n{%ﬁc% )Q || prgp?’onate '(Eg) -{[2-(2-methyl.
H2&8hg i(6d U 16 lthee Estear&mmré abiaiodgfropi 26t (§.68)mmbl) of the

”Bc@fa‘%{g o?f1 & ﬁ%s’%‘ :‘%ol?éf | fle ﬁr”rluﬁ\@rs% AR é‘ie%e@gié SEHAI) of

carrying reaction in
aﬁg:ﬁlggbggrhmﬁmgwhea Q&ﬁ@ﬂﬂ@j@@éﬂh&)é@ﬁction in an analogous manner

to that described under D.3.1.).

Empirical formula C25H33FN4Og; MW. = 504.56; MS (M+H) 505.6. _
D.12.5.) Methyil 3-[(4—ﬂuorophenyl)—(5—methy1pyrimidin-2-yl)amin_o]—2—{[2-(2—
methylaminopyrimidin-4-yl)-1H-indole-5-carbonyiJaminc}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 ml of TFA
were added and the mixture was then left fo 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 using heptane/ethyl acetate 1:3. 423 mg
(77%) of 60 were obtained.

Empmcal formula CogHo7FNgO3; MW, = 554.59; MS (M+H) 555 2.
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under D.2.1.). 37 Enpirical formula C27H25N903; M W

= 523.56; M5 (MtH) 524.2. F.2.2.)

N-{1- Car banoyl - 2- [ (phenyl ) pyri m di n- 2-yl am no] et hyl ) 2-
(2-met hyl - am nopyrimdin-4-yl)-1

H benzi m dazol e- 5- car boxam d&5(65) 110 ng (65% of the
am de 65 were obtained from200 ng of 64 when

carr¥| ng out the reaction in an anal ogous manner to

t Baf 2 desidil Seatbameyt-2-[@-Ruorophemip(T-medhylpyimiding

| C%%‘l'ﬁrﬁﬂ%ﬁ&ﬁ%} & (?ITa@%lﬁgpﬁrl}@!dM@l mgﬂ%léé"c%xamlde

d6) " 3

'r§§1)zH) 10480--490(m 1H, 675(m 1H),

7.250-mh QQ%f)bf HuBmide 6% wWdte otBined frbfh £60 md 0")169 mmol) of
(gla%)esé[ qq)\EP@ §a5ry|n§g dutJ{he réac%on n (an analggéus manner to that
N-dete o d anaw Dzzophenyl ) pyrl dyI 2-yl ani no] et hyl }-2-(

RO e ORI NN £539 58 M | Mw;eﬁ%
oS (dd,

3- Hblh-éﬁﬁ}}\@@rdmm 21y(]sar$#'Ho]292i{q BH 421 Hdda
I TR T G T TR ] e 9

(2293 (of Thihel AETH3 o134, G b iy . 56651 Dbt 628834 (m,

of2-311Mrens, f@y.ryi ng out the reaction in an anal ogous
manner to that’ described under 20 D.2.1.). Enpirical

" formula C23H26N803; MW = 522.57; M5 (MrH) 523. 3.

15

20

25

| (D@deﬁ% B ) s g

- Phar macol @ exanpl es 62 KB ki nase ELI

F.R3) Benzimidazole end products

| NF{nti)ﬁe (g?—gorgaﬁggg&gﬁ?ﬁ %h%?%r'pdr%lethyl)yé-?fr—]m&]nyltaw}]é 2- (

Hplys madini4dgl-d Heb&nzaimidecoie-Secarbayaniiée (68) (9899 of the .
ante—67—were—obtatnred—From206—g—of—66—wher—25—
cafrying out the reacti@i~n an anal ogous nmanner to.

t hpt descri bed under ' Empirical fornmula
M-HCOO- ) 552NHB{MeDH, RIMR
-4.32 (m 1H)15h4 41-4. 55

(nr 770 = 2 6 17F), 6.85
(rr . 7.20-7.75 %?é/miﬂzf!o\h;&
8. bo (d 8.50 (M H), “esAsn d,

1H, -

K\Nj\@m@ 63

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

26 ¢ (9.6 mmol} of ' 2-(2-methylaminopyrimidin-4-yl)-1H-benzimidazole-
S-carboxylic acid (25) were dissolved in 300 ml of DMF, and 3.17 ¢
'(9.6 mmol) of TOTU and 1.6 ml (11.6 mmol} of ethyldiisopropylamine were
added consecutively. The mixture was stirred at 5°C for 20 min and 2.6 g
(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 silica gel (DCM:MeCH = |
9:1). Yield: 1.61 g (32%)



The activity of the | KB ki nase was determ ned using an

"ELI SA which consisted of a biotinylated substrate

peptide, which contained the amino acid sequence of
the 1KB protein fromserine 32 to serine 36, and a

specific polyclonal or rmnocsBonaI anti body (e.g.

CREARED LAl ORERY ARy AR Bt Ry Siferh sool

 phd$ PR yDMSE-disp 285 (sib), Bh’f) 3.BB (peiitl), del9 Frt.40 (onHgxd.0

4 n rat gi_n
ootk B 00T Ao Pa i 1ot e %k@gﬂdé@ 3 so4 5z
of? 80bi Bﬁﬂr(dl(inhdH)gS@So-t—él'&ﬁ éd{bl) HFRF) @eﬁlfg( J 3 Hz 1H) 890
n he activity was quantified with
h- &5 OI1I1assst aniJ“_T curve which 15 was constructed
usi ng substrate phosphopeptide.. I nplenentation: In
orglqra § Q- (@911acarsehﬁowma@ﬁeﬁ B’ﬁhr@d@th}IQZUdZ m&ﬁ;ﬂﬁmmss
cel | exIr %re (gll gp ni of 50
HERKES) i) -7)51 aa@w?a% STRPLaIRS pect to

_ antmnml wh(absdlete) methanot weat edtwatdd wvithoamatbnia mytes. 05g

10

15

ufd et B e SRR ARE-ngHlarigrimicin-
104 grmm—gwnerndmm}eﬁawmpnyl] (:%)qamlrfq}g:edptana’@o (62D was then
f Oédd]e% DA i uﬁje f\l\@ rPeQi ngogalﬁ?ﬁl?elgggraqaré fBéfZI-l' i EAfter the

npl e ‘was er ose-
cosqj\fﬁntz@'\q m@egﬁ@mmﬁaﬁrﬁ@dab@rbﬁéaﬁome UBI$s 8 rrade 63 was

Svﬁglﬁft?d 'ﬁﬁagé%fh‘%‘g g@%ﬁhétem@{aﬁhgd?wﬂvbhafgge@)?M@meOH =
f%ﬂf%ﬂmﬁ ﬁa&ﬁ@%g which were |ocated at the

| m Emairicahfdrinuta ChoHbildg ®FOMNa=506e57I M8 (WeiHjHi07.2.

20

25

hour and 'h@ P’Etl Oy ey
. /OWKEN)LO 2) 25, HATU, DIEA -9 \H/E
- 0 P

SR, YOS ORD R ) 407 2Rl vkag, A A

10880M BOOI\(EKKEH) 236 o NEBGATBH)L0 40K ALO=24. 5 HamtH), 7.58
t4h { nm | t
2. G TR (), 900 € BB} PRI I S0 210

stb?'éﬁ(%st'lH)BOC The test substances (2 1), which were
di ssolved in DI\/BO were preincubated, at 25C for 30

T B St R RS e

'\/Qﬁbﬂ\ylﬁnm{}ﬂﬂdlﬁ& W}M BbahiettpleSpzmabexardide (B5M

m r‘rnr‘\/qfl n- IIQ of substrate npnfl de

(bji ot | HDSGLDSI\/KD CONH2) were then
added ch the m xture wa cub te for one

Iz /Z

o o

o L o
NHSIMeOH \[(J: J\@:\ )

F.2.1.) Methyl 3-[(pheny!)pyridimidin-2-ylamino}-2-{[2-(2-methylamino-
pyrimidin-4-y!)-1H-benzimidazole-5-carbonyl]Jamino}propionate '(64)

210 mg (29%) of the methyl ester 64 were obtained from 657 mg of 15
when carrying out the reactlon in an analogous manner to that described
under D.2.1.). ' '

\




was stopped with 150 pJ of 50 mM HEPES, pH 7.5, 0.1 %
BSA, 50 nM 39 EDTA, antibody [1:200]. 100 p.| of the
stopped reaction m xture or of a standard '
phosphopeptide dilution series (biotin-(CH2)6

' DRHDS[ PC3] GLDSMKD- CONH2) wer &7t hen transferred to a

15
%
- 20

25

10 -

o adi I-met hyl ] - 2- ( 2- met hyl opy di n-4-yl) -
-1 l—l—l@\- %,CAr boxam de The conp@\_ ﬁ

[(S)- a"ﬁ\H“é yl am necil- (5- 0xo- 4, B N
24 /OYE g A e A

difazol

‘case abdlt

of the m cey,Wh adm nrs wet - ground in 0.5%
hydr oxyet hyL_,s:_eJ_J_u_I_,osa,N (H C) or IIM as a suspensi on
(by way of a pr obang) oo sa > 3 tagken

nd

L N
DR g B B oG, M e o29 28, MR B8 2
whi | e being shaken. After 3 washing steps with PBS,

1 A -
pg)%)% ggsg )CSarNQrﬁwB?l Qt{qp%@hzigfbgk}lﬁidfﬂ@ g(d?ﬁirn%fé&gg?@ methyl
a@H@HOH’)HFn@G‘ frivhtbenzinidazeectnbryga W th PBS

18Q0phg C(B5"‘7=J\¥BofStHéSbfrﬁd@ G(SKWQI@@@%ﬂe&fRﬁﬁ r30o mg of 64 when
Laborato t shur

R YDeor Ut arLeTohan HASRUSOERSH Y L e Lbe under

plL2@).0.18 Msulfuric acid. The absorptl on was

mﬁqﬁﬂﬁﬁgg faFmﬂéQ}O#'Hgéfﬂggﬁ)tghW T8 a ] (gﬁﬂqg%@@ by

| iynear Tegressi
doseNstR é%MS@dm) i3 $$(Pp. 3H)rm étib?wﬁardl-auﬂxﬂé -4&§ (m, 2H),

SSELA YL ) 6 UMD 30590 h, Bt Py 20, 510,
NAH)S)B-45 (i it 1 &hidh d H. %'@'Bdsioﬂzi 5|2a9$19&{bbl1|H

3, 4] oxadi azol -

L A T AW e
| @Y/Eifmdiﬁ-tl -yl)-1H-benzimidazole-5-carboxamide (67)

- 2-0l-phen am no-1-(5-oxo0-4..5-di hvdro 3 .41 -

ay
o[ 1, 3, 4] oxa-

)e‘% hyl - 22 %2508t Hd a7 ndﬁ;{]{ m Y
i ndoP - %\boxam de, ter msd conpd’Und 28
5

adm ni ster to mal e C5 . For ¢6h| |’n echNH
rrg of co o |d r kg of body wei ght

affter 0.25;: 0.5; 1. 2: 4°6a cr|f|C|aI
bllood was V\/lthdravvn fromln_ each ca e 2 ar}NlﬂraIs at

‘_- a aya aga Aa a alala¥a D a¥a¥a &P

B PR VM R ANV I2nylg|rn?r?ol]82 {[I'IS Ref AR din-
4-yl)-1H-benzimidazole-5-carbonyl]Jamino}propionate (66)
0.85 g (22%) of the methyl ester 66 was obtained from 3.44 g of 31 when
carrying out the reaction in an analogous manner to that described under
D.2.1.). ' |
Empirical formula CogH2eNgO3; M.W. = 522.57; MS (M+H) 523.3.
F.3.2.) N-{1-Carbamoyl-2-[(pheny!)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). '
Empirical formula C27H25NgO2; MMW. = 507.56; MS (M+HCOQ") 552.3.
1H 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



were stored at -20C until analyzed. Analysis: 35 The
pl asma sanpl es were thawed. The plasnma proteins which
interfered wth the analysis were then precipitated
with acetonitrile. Processnrrg 50 | of plasma + 20 |

i nt ernal standard (5 pgl B8 + 50 p.1 of  buffer (2

f
Eg@l1mr%01 n"S“S@J( 0? ?Iggg%&(gﬁm 6/ acetonitrile,

m Xe sec on a.

- Whirlm xer. 150 I of acetonitrile were 40 then added

10

15

20 -

25

30

35

'Corrpou

and the whol e was m xed once again for about 10 sec.

T sa es re then centrifuged (Hettich, EBA 12,
a%gﬁfmfggk’@§q¥\§5%rn8q Sons per minute). The '

'sduﬂlknmserELSIS@J n each case about 2001) were

o TH° BBV of Re i RiliB®Ras "Getsrfinehh s ERDELEN whicn
d@DBSIBtGﬂeof lmebiptinglated eviestrate qrepdide, shidoepotaied Sreopmino
”%@EPS&EL&;@S'@/ tl’é’?{laﬂi‘ p?&tﬁf?xrf?@'ﬂ%‘%ggkt% gor%eenrfeoﬁé Oé/x“ldqg specific
chplygienal 2er xnan%‘wm(: aab@,wy 12a@. 5 obtengdveierer We&f England
N@mﬁbbs G BTGt stAZFz:alfrm @gh@ptwmeh ItV ddVEo the

s BE’%E@&&{%‘?‘? orgapf @H?AE‘B QS(F}'L"E %E u. %l_i%}gql Sl)szed on
llﬁpD@n{ebbdxmllﬂcﬂm S EN S Al\/rBN&itedlfl plate aged Gc_agcféd nising a
L Sb 0 R ¥ BoEEd of SligtBbFIIR el bR 0! Sreptavidin-
afmitn). urhef ectivdtyewss|quantified pethethe atZiOOK aostandand wyrve which
RelRNd ﬁuEth:&ﬁl%hbﬁxﬁétﬁlt owe@h% pard: 4.4 min

ectlon limt of the
met hod is 0.01 ug/ni.

Implementation:
In order to obtain the kinase complex 10 ml of HelLa S3 cell extract 8100 _
were diluted with 40 ml of 50 mM HEPES, pH 7.5, brought to 40% with
respect to ammonium sulfate and incubated on ice for 30 minutes. The
precipitated pellet was dissolved in 5 ml of SEC buffer (50 mM HEPES,
pH7.5, 1mM DTT, 05mM EDTA, 10mM ,‘2-glycerophosphate),
centrifuged at 20 000 g for 15 minutes and filtered through a 0.22 pm_‘filter.
The sample was loaded onto a 320 ml Superose-6 FPLC column
(Amersham Pharmacia Biotech AB, Uppsala, Sweden) which had been
equilibrated with SEC buffer and which was operated at 4°C with a flow
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 activation.
Activation was achieved by means of a 45-minute incubation with 100 nM
MEKK1A, 250 pM MgATP, 10 mM MgCls, 5 mM dithiothreitol (DTT),
10 mM 2-glycerophosphate and 2.5 pM microcystin-LR at 37°C. The
activated enzyme was stored at -80°C.
The test substances (2 ul), which were dissolved in DMSO, were
preincubated, at 25°C for 30 minutes, with 43 ul of activated enzyme
{diluted 1:25 in reaction buffer 50 mM HEPES pH 7.5, 10 mM MgCl2, 5 mM
DTT, 10 mM B-glycerophosphate, 2.5 uM microcystin-LR). 5 pl of substrate
peptide (biotin-(CH2)g-DRHDSGLDBSMKD-CONH2) (200 uM) were then
added, after which 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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25 Results: The plasma | evel of conmpound 28 was at
nmost 4.3 glnl. The exposure, neasured as AUC = area
under the curve, was 5.4 g/nL x h. 30 Protein tyrosine
ki nase As exanples of the specificities of the | KB

ki nase inhibitors which had B8en discovered, their
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t@RHDﬁP@ﬁGLDQ‘MK@@@Qﬁz?Wé@Cm Qz%n%férfbcﬁ@@oé Bf‘e@n A

manuf act ur er instructiaons and a

cdﬂ@@nﬁlatqeoﬁh@m@d)m B@clﬁoa:l flheU%eaﬁ%whtcngthe plate was
naﬂeuwteurfsfmom Wark My tsha‘ﬁ@heﬁﬂepbah@mﬁ {dpisngitie PBS,

i e e AT

apgy mM I HEPESMI&%SBS%)SW@W@ atioed dad 30f n‘ii)i‘LﬁS@.hAftéflS washing

3oy WL B8 21000 dectiRtuile o PSPRDERY g Perry

cd:a:temaioaresonGaﬁhersthgﬂ MUheUBMt eereergddetiemnd the color

__”‘chei}érﬁ?n!;ﬁ‘tt RaAibased beraRRAIE 198111 bt b2td ANSORIR! S&id. The

afserpliait wagbReagted ﬁb§59 &81-ekhg ﬁtaadathcwat\r@s produced by

a dqtn%bmregﬁés@mn dee %@m R sui 95ra¢ﬁ§temeexé¢fret:prémﬁbnsmp
n the GaFit soft e
NS Q“G?Eﬂém‘f%ﬁﬁ’% Yseft, Bt dneyarors Eofbyagr s

15

20

i daibitionr tyy fhet tegt $ubdt4ribeget hyl ami nopyrimidin-4-yl)-1
H- i ndol e- 5- car boxam de 10 (corrpound 28) in the protein
tyrosi ne ki nase assay was 82. arison

exis ilGentfor NP8 ﬁdimmmmmqmsmx@ Betihytiroted dlavseinzol-
br% V@e@\%ﬁ%@@ﬁweﬂﬁamﬁ\o@gﬁmnt ) SRRREAS Ao SHIRAEY was

onpari son ound s adm ni ster
m ce. For th|s in each case about 50 ngy of

'the conparlson conmpound per kg of body wei ght of the

rEopH,Pasg S0l Vsl B DbRgY-Bl eoRegin 48 dierLordTophS 41

- afdxeididkol;ylEthyl])-2; (22met~hylaﬁn|anﬁy|&nhtim4wll $HAnd IS al

25

30

35

blc%?go%id‘g t hdrawn from

" The compound N-[(S)-2-diphenylamino-1-(5-0x0-4,5-dihydro[1,3,4]oxa-
diazol-2-yhethyl]-2-(2-methylaminopyrimidin-4-yl}-1H-indol-5-carboxamide,

- termed compound 28 below, was administered to male C57/BL6 mice. For

this, in each case about 25 mg of compound 28 per kg of body weight of
the mice, were administefed, 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.

Ana!ysis:

The plasma samples were thawed. The plasma proteins which interfered
with the analysis were then precipitated with acetonitrile.

Processing: 50 pl of plasma + 20 pl of internal standard (5 pg/m!) + 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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in each case 2 aninmals at each of the tinme points
mentioned). The bl ood sanples were converted into-
heparin plasma. The plasma sanples were stored at

.-20C until analyzed. Analysis:.The analysis was.-

carried out using HPLC UV. 2§0Proce33| ng: 50 pl of

sl id i ATl iy Rtk ve
weSaEpTES #¢bre dhemsentifugrd ddetlish, BB 2. akousr 2 00Soreyelutions
Ofpe’-l“?ﬁhgfé)t Thé %uﬁ@rrn%térf@ 'Qmaéﬂiﬁdceﬁs'édaﬁdw Z‘OOQll)ewé@Stransferred

T I
CHeashioperagbHl dighe ABPPINAIaNENeIDI LT 15 000
r emed Lrbt(s) |v@eeumam)atanfhfWaSUpgé@atbardbtierﬁ"lmi% thec?!oasmeeo level -
ransterre upes :
o e Bubndfid a5l & B LG-Ms308 hiedraatey véth the

suphowiaganétheds used to determ ne the plasma | evel

-'cq_rpg,teets g{enghlggl%%tmq?gson compound by neans of HPLCI WV
in

accordance e follow ng nmethod: HPLC System
onfovarek APBBSt HPG punp + G | son Abi med XL 231

Attt:&ﬁﬁﬁmhqs ﬁmmm&:em (Cm cO| . m)1 4 mm

ProtosH ? 3(fromB|s
ﬁm @EQt §O"anDet ection: LC M5/ I\/S I\/S i nstrunment :
Pﬁa@_@b@m AR NS Tri pl e Quadr upol e mass spectroneter)

o SR PSSP ABFYSS (e St Bt
vchcuftmareith@uarmcétvmb (BEaBdiaxyl: SK-7 (Aventis

c e Mobile Phase: Acetonitrilel/?2
WW%HP&%# rmate IIs\}ll ution, pH 2.6 (70:30, v/v)

Re‘flemratﬁq%nﬁqurm) 20 Internal standard: 4 nin
Injection volume: 70 ul - : '

Internal standard: SK-7 in acetonitrile
Mobile Phase: Acetonitrile/2 mMol ammonium formate solution, pH26 :
(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 pg/mL.,

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 pug/mL x h.

Protein tyrosine kinase

As examples of the specificities of the IkB kinase inhibitors which had been
discovered, their iICsg values were determined in the case of the kinase
enzyme protein tyrosine kinase.

Protein tyrosine kinase activity was determ_inéd using the appropriate test
kit from Upstate Biotechnologie in accordance with the manufacturer's
instructions and at an ATP concentration of 50 pM. 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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Conpari son con‘pd'und: 1.5 mn At 0.01 pg/nm, the | ower
detection limt was identical to that when enploying

'LC-MS/ M5 in the exanpl e using the conpound 28. 25-

Resul ts: The plasnma | evel of the conparison conpound
Was at. nost 1.5 pg/nL. The eXposure, neasured as the

O ety Bout st e gt s BT slled g he

marEhkithsuBsiriteardda pdsdscmmcksivationvat 1abgut!l. Theopaiesrwéene then
t '}ﬁesé’u%ﬂr SQ%SM@MsE@%ta %%ﬁw%llémt‘%’ nt%? ) E@ K9 the test

conpari son co
Mﬁ%tm‘@/@ﬁ&:@@smiﬂa@h e@sein the case of corrpound 28.
Thend\Yest ‘é@bé@ﬁcé“%ﬁ" té‘@té@ ﬂebeﬂﬁblﬂﬁ@e fd%rtertnlﬂﬁation 5The ICs0

conparison conmpound al so give the_ sane resul
t HelgBlienswees W@Hn}ﬁ%v%na the G@éFIﬁé Q<$¢f§fs@’edé%€é$§lget he
ICBO for the compari son conpound vvas 46. 35 pM The

| T T ST B i oo A S8Rl

Wi 2- m)emqm(z-metmaamm plyrinAdia- cbquqm%mdowsmaﬂb@wmde

Ty RRaREn e B2 bl e e S L Se T e

In_the case of conpound 28, this ratio. is 1650

(8@0,%@89&% e%@é#rﬁ%hgst he case of the conparison

(46.35/1.0; in accordance with

-th@%ﬁ@lﬁpwﬁ% WO 01/ 30774). The specificity ratios

and/ or plasma | evels and exposure of t her
exanpl es were determ ned in an anal og nner.
Exanpl € Mol ecul ar fornmul a Ml ecul ar wel KK-1C50

Specificity ratio No.neutral conpound50 fM 28C30 H26

N8 03546. 590 051650 30C28H25FN802®24. 560. 055" 200

CONH,

was "prepared as described in WO 01/30774 and is termed the comparison -
compound below. The comparison compound was administered to male
NMRI mice. For this, in each case about 50 mg of the comparison
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 converied into heparin plasma. The plasma samples were
stored at -20°C until analyzed. '
Analysis: The analysns was carr:ed out using HPLC/UV.

Processing: 50 pl of plasma + 20 pl of internal standard (5 pg/ml) + 50 pl of
buffer (1% formic eicid/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 p!) were transferred to glass tubes. 100 ul of the
supernatant were injected.
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33C29H25N903547. 580. 012> 833 35C27H23FN802510. 540 01>

1000 36C29H25FN100548. 590. 005> 2000

42C26H24N802S512. 600. 009> 1110

43C29H28N803536. 600. 0008> 12500 45C28 H25 N7

02491. 550. 015> 665 47C271-123%\ 1902507. 560. 006> 1665
035> 285

5%%@%&%@82%’?@&@%%%0‘%@33%@ to determine the plasma level
6 TR BHAGF N 26539 aBSON 00GpoL6E hyadeads bPEPNE/UV in accordance

ARG BB 022 5000 10-o denotes bet i er than

WO 2004/ 022553 44 PCT/ EP2003/ 008629 Patent C ains: 1.
AE‘FP[@_Ogggteﬁ'f Gﬁﬁ(oft&m“ldf%d l—ﬁ"GRﬂuﬁ]ﬁdAOGI@on Ablmed XL 231

stereoi s ric Tormof the conpound of the fornula
{gpamPhysi ol ogical |y tolerated salt of the

ccgm‘mm@ Masthgrohormul a |, where X and M are : '
1287 4 ok B0 ZEDSRP TGO oo
di(ﬁcblerrmwltengﬂrmaﬁmmi ndependent |y of each ot her, 1.
hy[gét%Eﬁéh ?@W@ g Fd,lorBr, 3. -(Cl-C4)- al kyI 15
MS instrument: PE-Sciex API 365 (Triple Quadrupole mass spectrometer)
Software: MacQuan Software (PE-Sciex)
~ Detection type: MS/MS (MRM)
Flow rate: 0.5 mL/min
Injection volume: 100 il
Internal Standard: SK-7 (Aventis compound) in acetonitrile :
Mobile Phase: Acetonitrile/2 mMol ammonium formate solutlon pH 26
(70:30, viv)
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-M3/MS in the example using the compound 28.

Results: The plasma level of the comparison compouhd was at most
1.5 pg/mL. The exposure, measured as the AUC = area under {he curve,
was 1.7 pg/mL 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 ICsg for the
comparison compound was 46.35 pM. The ICsp is therefore markedly
better than in the case of compound 28. '
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‘hydrogen atomor -(Cl-C4) al k§l,

t
h
-0
0
0

i.n whi ch R5 .i s hydrogen atom

6. -ORS,

or-(Cl-C4}-alkyl, 7. -N(R5)-R6, in which R5 and R6
are, independently of each other, hydrogen atom or
-(Cl-CA)-alkyl, 20 8. -C(O-R5, in which R5 is

or -S(Ox-Rin which x

' Sl' h%@ﬁld&\%&ﬁ?ﬁt ﬁetrh%Zspelc; lty":tvl}]ffi{%a% to 'tﬁe h\ééiclégrﬁae%ér @ém%es -
t ﬁée@ eemﬁartbﬁygwﬁ‘r of t%l%mvaiuwgor preteiaiwiosine kinase

| pdidaotd ﬁéB”ﬁna!sé“a‘?é‘%BH ‘f"ed 'lﬂqﬁé ehe 05‘\3 8R! B, this ratio

i sothiazol1dine, isoxaz 2-isoxazol |

i 018581 ©4i%8.05) while, ) m%caﬁ@rqmbpuwp@&wbm@mpound it is

148.% gmlamhreac@afagn@é Plithdhé ediomem \di gogizane,
1, 2, 3, 5- oxat hi adi azol e- 2- oxi de,

" 5-0x0-4, 5-di hydro[ 1, 3,4] 30 oxadi azol e,

STOEosﬂedﬂdtw hatied @analor, pl@smla” daahe, arrizb/rez(poa@re 5 the other
p r azo i di ne rj dazi ne
DS HRBICE B QB DgrifY

& vl rgaﬁ Ri-azol e,
hlonnrphollne trlazole or trlazolone and the

ero? rladl ca} i s, unsubstituted o éﬁ)fst i'tuted, .
oo gyMg B tmasm;mawggwﬁ*gﬁﬁw% gy o
8 Fe| | 0BOYEDA: dm or 546 68, 16 'c4c; 08I kY|, 1650

N T O A A i WA
B T AL AT

35 C27H23FN802 510.54 0.01 > 1000

36 C29H25FN100 548.59 0.005 > 2000

42 - C26H24N802S 512.60 0.009 > 1110

43 C29H28N803 536.60 0.0008 > 12500

45 C28 H25 N7 02 491.55 0.015 > 665

47 C27H25N902 507.56 0.006 > 1665

49 C31 H31 N7 03 54963 0.035 > 285

54 C28H23F3N803 576.54 0.003 > 3330

61 C28H26FN902 539.58 0.006 > 1650

63 C28 H26 N8 02 506.57 0.003 > 1000

65 C26H24N1002 508.55 0.004 > 2500

67 C27H25N902 507.56 0.002 > 5000

| S denotes better than



3. -C(O-0RS, in which R5 is hydrogen at om or -(Cl- 4-
~alkyl), or 20 4. -C(O-N(R7)-R6, in which R7 and R8

are, independently of each other, hydrogen atom .
-(C1-A)- alkyl-OH, -O(Cl-C4)-al kyl or

- {YOD-20044023858, R3 is hydrogéf atom or - (RCTEP203/0PE629
R4 is 1. a heteroaryl radical fromthe group pyrrole, '
furan, .25 thiophene, im dazole, pyrazole, oxazole,

i Pakentdlleims:hi azol'e, isothiazole, tetrazole,

1,2,3,5-o0xat hi adi azol e- 2- oxi des, tri azol ones,
oxad|azolone i soxazol one, oxadlazolldlnedlone

otk azo%compwm @&WPF@U@ 4- di ones,
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5-o0x0-1, 2,4-thi
pyri m di ne, i

adi azol es, pyridine, pyrazine,

] R$oindole, i ndazol e, 30

pht hal azi ne, ol i ne, isoquinoline, quinoxaline,

qui nazol i ne, ci g%'ne, (i -carboline and benzof used,
cycl openta deri agt'ives or cyclohexa derivatives of

t hese heteroar?] raadi cal s where the heteroaryl radica

i'S unsubstit ut'ed al is_substituted HGe, twice or
three timesgs NMEpeny Wher by 35
-(C1-c5)-alyl, -(C _ al Nogen, ni to,

amino, trifluoromet hyN*"hyd¥oxyl M

hydr oxy- (Cl- C4) - al kyl, net hy-l ene- diRH

et hyl enedi oxy, fornyl, acetyl, cyan@, hydroxycarbonyl

am nocar bonyl or -(Cl-C4)-al ko tycarbonyl or 46 2. an
aryl raodial af stereaisemgriodprphehiie asapprund of the formula |
1- naph RIsad | sali 0Pl e ound of the
3-bip taﬂ}d{’or 3 Eﬁgﬁb'&é %]2 ,Yé%nsiarl}tr;?r 1lglrB f% Mﬁ?r enyl ,
and thgoﬁ? Ya liwhereal s unsubstltuted or is

subst i ubAd, Moaeeidenticgleor aiMeﬂithé@@ a*rem,ependently of each N

i ndependent of ea ot her, -(Cl- &) - alkyl,
- (Cl1- Cﬁﬂ‘ b]ycﬁ'&? @E’g nltro am no,

trifl u&bami A1, arehyldnhoqﬂo,r dlffe]‘enixamq Gte,lepdriddntly of each

et hyl i oxy, ethylenedioxy, fornyl, acetyl, cyano,

hydr oxycar bonyl , am nocar bonyl or
-(C1- C4) - al I&oxycé\yld&gﬂn atom,

2. F,Cl, lorBr,
-(C1-Ca)-alkyl,
-CN,
-CF3, _
-ORS, in which R5 is hydrogen atom or -(C1-C4)-alkyl,
-N(RS)-RG, in which R5 and 'RG are, independently of
-each other, hydrogen atom or -'—(C1-C4)—al'kyl, |
8. —_C(O)—Rs, in which R5 is hydrogen atom or —(C1-C4)- '
alkyl, or ' ' :
9. S(O)X-R5 in which x is the integer zero, 1 or 2, and R
| is hydrogen atom or —(C4-Cjy)-alkyl,
R2is 1. a heteroaryl radical from the group 3-hydroxypyrro-
2,4-dione, imidazole, imidazolidine, imidazoline, indazole,
isothiazole, isothiazolidine, = isoxazole, 2-isoxazolidine,

N ook ®

isoxazolidine, isoxazolone, morph'oline, oxazole,
1,3,4-oxadiazole, oxadiazolidinedione,  oxadiazolone,
- 1,2,3,5-oxathiadiazole-2-oxide, 5-ox0-4,5-dihydro[1,3,4]-

. oxadiazole, 5-ox0-1,2,4-thiadiazole,  piperazine, pyrazine,



2. The conpound of the formula | as clai rred' inclaim
1, wherein 15 X and Mare identical or different and

are, independently of each other, N atomor CH Rl

and R11 are identical or different and are,

i ndependent |y of each ot her, 4% hydrogen atom

| ::sCIhyld%S[en . om or pr%o‘hgﬁkyé}frﬁz ldm&NerﬁvﬁZﬁ?Rm’ggméme
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6. -OR 7. -mtmgol@e thlaﬁ{lamleghthﬁgoémd tmgnmr@hohne triazole or
i ndependent liya 2 afly ot her, hydrogen atom or
-(Cl-4)-al k i ¢ch i s hyd

at om or (Cix‘%;li'?tﬂaﬁ%rad%@l wngwgstﬁy RS, Sitstigperonce,

X is the int@@eroraBred tirheindep&idbriy ofiedichydiarg ey

rom the aroup | i hasoPOTRS CothRAK) ?hﬁ%&%@%&ﬁ B

2-i soxazolidine, i sox&z(@h@h)imkyi i soxazol one,

1, 3, 4- oxadi azol €, xadléz dd"%ﬁdl one, 30

1,2, 3,5- oxadlazolo 8

5- 0x0- 4, 5-di hydr d[3, 3 @]-R ,omﬂhmhoRe isttetdregen @tom or —(Cq-

t hi adi azol e, thiazoleg @gol e or triazolone, and
-the heteroaryl radi cal ngubstituted or 5| S 6
substituted, ondet t\nNﬁ@ )oR thire whighs, R© and R~ are,

a”gege”ge‘m 'I yo:af Breagh indbeMalRlly o%a%h]otlﬁéf‘ hydfdh&iatom or
' v —(C1-Cg-alkyl),

1.5  halogen, or
1.6 keto radical,

2. -C(0)}-OR®, in which R® is hydrogen atom or ~(C1-Ca-
alkyl), ' '

3. . -C(O) OR in which R5 is hydrogen atom or —{C4-C4-
alkyl), or '

4. COMNRN)RE in which R’ and R® are
independently of each other, hydrogen atom, -(C1-C4)-

_ | alkyl-OH, -0-(C1-Cy)-alkyl or —(C4-Ca-alkyl),

R3 is hydrogen atom or —(C1-Cs-alkyl),

R4dis 1. - a heteroaryl radical from the group pyrrole, furan,
thibphene, imidazole, pyrazole, oxazole, isoxazole, thiazole,
isothiazole, tetrazole, 1,2,3,5-oxathiadiazole-2-oxides,
triazolones, oxadiazolone, isoxazolone, oxadiazolidinedione,
triaZole, 3-hydroxypyrro-2,4-diones, 5-oxo-1,2,4-thiadiazoles,
pyridine, pyrazine, pyrimidine, indole, iscindole, indazole,
phthalazine, quinoline, 'isoquinoline, quinoxaline, quinazoline,
cinnoline, B-carboline and benzofused, cyclopenta derivatives
or cyclohexa derivatives of these heteroaryl radicals
where the héteroaryl radical is unsubstituted or is substituted,
once, twice or three times, independently of each other, by
~(C1-Cs)-alkyl, -(Cq-Cs)-alkoxy, halogen, nitro, amino,
trifluoromethyl, hydroxyl, hydroxy-(C4-Cg)-alkyl, methylene-
dioxy, ethylenedioxy, formyl, acetyl, cyano, hydroxycarbonyl,
aminocarbonyl or -(C1-C4)-alkoxycarbonyl, or



.3 -(Cl-C2)-alkyl, or 47 2. -C(O-NR7)-R8, in which
R7 and R8 are, independently of each other, hydrogen
atom -(CL-C4)- alkyl-OH, -O(Cl-C4)-al kyl or

-(Cl- C4)-al kyl, R3 is hydrogen atom nethyl or .ethyl,
"R4 is 1. a heteroaryl radicdgb fromthe group of the

it or ot od gl vl it BBHLARGR e SOFERLFT Ao, napntny,

_pyrazine, pytr-naphihyk,2-pgplittyz ibighenybyhr Edj1phemy1ulaﬁ -biphenylyl -

10

ami nocar bon thﬁlﬁn\ég@ﬁ

-t hi oph }
i avoro, | (1 ErvL oy RAGERIE pnd °paze! ©

het er oar y| rthgian ra’dgcawﬁ;m@m&tmt@d @risissibstivéed, tQﬂC@@I thce
once, tWI ce &ftHr@éetﬂnés &Eiﬁ@@rw@ﬂédm othera®ly —(C1-Cs)-

ot her, |
ni t r o aﬁ‘%}‘lo C1t bﬁf/algp ,h%r,oo)ammo rifluordmethyl,
hydr oxy- ( CL-Kytkofiky! , G!a,}'l&bkyl et hy| emsilylenydioxy,
fornyl, acet rox |
CA or ano, orhysiroxycarbonyl,

phenyl, and mhmmy:larbcﬁs‘lymts&@@w(lzi)kalmky@arbm)&ubst i tuted,

once, tw ce or three ti mes, independently of each .

other, by F, d, |, Br, CF3, -OH -(C-C4)-alkyl or
- (20 - Cétb'hab@mp;ound@f the fﬁhaulaoqumdadnecﬂ irt tlairh dr, minlesein

a0 oo g g xggg of s ERELRG 41 1SAEmAIGRAg or ach
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4, 5- di I‘@/tbeb[l‘i aomaxad, R1 an R11 are sden’ncal or different and are,
i zol - 2-iylig iy o Gy, ami nopyri mi din- 4-y1)-1

H i ndol e-5-c¢ a

N-{ 1- car banmo I - B(nJJQWWJ@%henyI ) pyri d| n-2-yl aminolet =
hyl }d i2 (2- et hylia,m:hOD_VBrm di n-4-yl) -

H- i ndol e- 5- car box [(S)1(50xo45d

i hydro-1, 3, oxadigi%[%f‘)x’) 2- (phenyl pyridin

2-yl ami no) etdyl ] --BGN,2- met hyl ami nopyrim din-4-yl)-1
Hindol e- 5-garbo) de, 30

N- 1carbarm|-2 f 1 uor ophenyl ridin-2-ylanl noj et
hyl{} - —[CSR nwhlchpRg ghg/gr%gen atom gr -(Ct- C4) alkyl,

7. -N(R )~R , in which R and REs are, independently of
each other, hydrogen atom or —(C1-C4)-alkyl,
8. —C(O)-RS, in which R5 is hydrogen atom or -(C1-C4)-

alkyl, or
5, . . . 5
9. -S{0O)x-R", in which x is the integer zero, 1 or 2, and R
is hydrogen atom or —(C1-C4)-alkyl,
R2is 1. a hetercaryl radical from the group imidazole,
isothiazole, isoxazole, 2—isoxazotidine, isoxazolidine,
i50xazo!one, 1,3,4-oxadiazole, oxadiazolidinedione,

1,2,3,5-oxadiazolone, oxazole, 5-oxo-4,5-dihydro[1,3,4}-
oxadiazole, tetrazole, thiadiazole, thiazole, triazole or
triazolone, and _ _
the heteroaryl radical is unsubstituted or is substituted,
once, twice or three times, independently of each
other, by - '
1.1  keto radical,
1.2 F,CliorBror
1.3  -{Cq-Co)-alkyl, or
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o H
N-
2-

2-am- nopyrlmdln 4-yl)-1 Hindol e-5-car boxam de,
2-[(4-fluorophenyl)pyridin-2-ylamno]-1-(4Hj 1, 2, 4]
azol -3-yl)- ethyl]-2-(2-nmethyl a

m nopyri m di n-4-yl)-1 Hindol e-5-carboxam de,

N-[1- carbarmyl 2 (phenylth| aA@'I-Z yl am no) et hyl ]-(9S)-

2- (
N-[
:
[
(|2 et hyl| g;?r]@y\f( RTARA-4-% ) which R’ and R® are,
e
i
{
a

r

H i ndol e- 5- car box _
N- [ 1- met hoxycar baResnenzlenty 6f pREY otlprn hedsagematom, -(C1-Ca)-

n
1-
yethyl1-(S)- ZkRomtoteioiyan ot dior-Eaaliyt
1-

n
doI e 5- carboxar d

caRBémbydrogen @&WBBMW gihyl,2- yl ani no] et hyl } - 2- (
m nq%4 Ryrq.m dlwhéteyd;aryﬂra&ddv%nﬁftﬁe %Lﬁ%ﬁmed&asa‘i&ated

Ni{zlngﬂ]??mgﬂﬁ%[y[% tURa an 4%%;3 %tel_y _s urate ollr?gt;sh wllich are

H-i ndol e- 5- cderivedarfioie, pyndlne pyrazme pyrlmldme pyndazme

e oo ot VPSR MG R e, RIEEMIY el “olhzote

H- i ndol e- 5- daptaabayithiezole, triazole or isothiazole,
(S)-2-{[2- (%NI‘I%U{M%; %'E'téPSQWI réﬁigéﬂsﬁ%hbsﬂtuted or is substituted,

‘Hindol e-5-ca
“ani no} - 3- [ pHEE Iwweth three ivnes.hipdppenderdiynoRegeh ather, by

o] pr opi oni ¢ (XQ{@-ﬁ—ai kyh, ~(C1-Ca)-alkoxy, F, Cl, I, Br, nitro, amino,

BI;/E .1m03.r ﬁag%ﬁ q i uo opﬂeglyolx{’ (5-'m hy(}{'oxy— C1 -Cy)-alkyl,

I?Ehylj}l 2- g 2- mempwn@mgxgpyretmtéhad@xy,l ) fdrmyl, acetyl,  cyano,
i ndol e- xam.de
N ()~ 1 car BIRDRBLEY L raminosar R Ry oG a-alpgRiany.
i nNo- pyrim dirn- 4- y1) 1. H- benzi i dazol e- 5- car boxani de,

N- { 1- car banoy! - 2- \

({2 et hy! [m);,;m né)[h('e pﬁ]%d)nBﬁé{}ﬂ" 'g uns?ub% tﬁ.ﬂé@odr% t‘Q{Jb}stlﬁjted
H benzi m dazice, Bmcgpb(ﬂxr@m tuges,dndependently of each other, by F,
N-{ 1- car bamgy )Pk iyl 2-(

2 tethyl 15 ahy ﬁ%&"?ﬁ%’ A cﬂ‘%’ k516 AL MOy FhRGY
H benzi m dazol e- 5- car boxam de. A process for preparing

ti3e compwe@knpbuh@e)ffm fathiuld 13% 6kahs®h | 'créaérgof‘@r@ wherein
r

o ountaS sPrifeundcdt e fopaiad By i dlenengfaming-17(5-oxo-

4,5-dihydro[1,3,4]oxadizol-2-yl)ethyl]-2- (2 methylaminopyrimidin-
4-yl)-1H-indole-5-carboxamide,
N-{1-carbamoyl-2-{(4-fluorophenyl)pyridin-2-ylamino]ethyl}-
2~(2-methytaminopyrimidin-4-yl)-1H-indole-5-carboxamide, ’
N-[(S)-1-(5-ox0-4,5-dihydro-1,3,4-oxadiazol-2-yl)-2-(phenylpyridin-
2-y|amino)ethyl]—2—(2—methylarr{inopyrimidin~4—yl)-1 H-indole-
5-carboxamide, '
N-{1-ca rbamoy[-2-[(4-ﬂuorophenyl)pyridin-2—ylamino]ethyl}-
2-(2-aminopyrimidin-4-yl)-1H-indole-5-carboxamide,
N-[2-[(4-flucrophenyl)pyridin-2-ylamino]-1-(4H-[1,2,4]triazol-3-yl}-
| ethyl]-2-(2-methylaminopyrimidin-4-y!)-1H-indole-5-carboxamide,
N-[1-carbamoyl-2-(phenylthiazol-2-ylamino)ethyl]-(S)-2-(2-methyl-
aminopyrimidin-4-yl)-1H-indole-5-carboxamide,
N-[1-methoxycarbamoyl-2-(phenylpyridin-2-ylamino)ethyl]-(S)-
2—(2—methy!aminopyﬁmidin 4-yl)-1H-indole-5-carboxamide,
N-{1-carbamoyl-2-[(phenyl)pyridin-2-ylamino]ethyi}-2- (2 amino-
pyrlmldln-4 -yl)-1H-indole-5-carboxamide,



RONH2 (1V) in which RL, R2 and R4 are defined as in

"formula I, with an acid chloride or an acti vat ed
ester of the conpound of the formula IlIl, 25 30.
RB"-N  HN\ ~---~ MN W I R11 X where D1 is - COOH

and R11, X, Mand R3 are defidiged as in forrrulal in

R e S R
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pr oductaminopyrimidiodpg)+hd-infiolehe cadraxahade, b)

;fgg;?g{é TE-)@ n&?f}&(gﬂﬂ'&!&fr%ér&ﬁyig . (‘Bﬁ ﬁg!i)grimlﬁﬁr—ﬂgﬁnﬁ’@)%[hyl]- .‘
cheni ca&-(2mefylaginapyrionéin-4phedl- mdqlﬁ Srigibexareidec .
1; orme. V&s?izo{é%g%r@ét@anﬁnﬁwn%ﬁﬁf §- ac11 fg??%l?e%tcérﬁbﬁylﬁg

chr onatdENepyPHRNAHAHET u%rpaiatbwavw'%mrgsﬂl@fwﬂolsproplomc

deri vatad@tl on u3| ng chiral enantiomerically pure

e A S8 AR e PSR 3 e

auxi | i eeiplylgee(ametmdammlopyﬂmldmdl w1 Rigindble-S-capmxadidé,

g?e form@i %’FH j‘%gﬁﬁ@ﬁgaﬂ{f@aﬁwz- g %m@

are pr Gmémiﬂlrbweﬂﬂ*lbﬁgﬂmidﬁm[@ ﬁaﬂ@rbpéamgiebal Iy
tol er atreg1 akidmof- zfnnghaﬁﬁgiswnﬂam NG RARYII-588-rABthyl-

ef fective, content
aminopyrimidin-4-y!)-1H-benzimidazole-5-carboxamide, or

N-{1-carbamoyl-2-[(phenyl)pyridyl-2-ylamino]ethyl}-2-(2- methyl-

' aminopyﬁmidin—'él—yl)-‘lH—benzimidazole'-s-carboxamide.
4. A process for preparing the compound of the formula | as claimed in
one or more of claims 1 to 3, which comprises
a) reacting a compound of the formula 1V,
R1
N
/ S
R2” NH,
“in which R1, R2 and R4 are defined as in fdrmﬂlé I,'with an
. acid chloride or an activated ester of the compound of the
formula 1it,
/j}_< Q\ ()
R3“‘-N
- where D1 is —COOH and R11, X, M and R3 are defined as in
formula |, in the presence of a base or, where appropriate, of
a dehydrating agent in solution, and converting the product
into @ compound of the formula |, '
b) separating a compound of the formula |, Which has been
prepared by method a) and which, on account of its chemical



one conpound of the fornula | and/or a physiologically
tolerated salt of the conpound of the fornula I
and/ or an optionally stereoisoneric 15 form of the

- conmpound of the fornmula I, together with a
. pharmaceut i cal ly suitable andi%hysiol ogically
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tolerated , tur%r ;Zédéxﬁ%am:eena@ﬁgﬁér‘ée féﬂﬁié |%t8t%lﬁé pure

active conpoun ahd iary substance
use of the. c@?ﬁfé'@ﬁtﬂéfbwfﬁ‘@%%rﬁﬂﬁ@@“ﬂ@é@”@l‘-Mﬂhr@aaﬂifﬁfﬁﬁ'éca“y

or nore of &ur@' BBid$ &i1© b%sé@r cRIRASY F%arﬁy on chnral stationary
phar maceuti c for the yl axi s t'her ap [

of those dis %&@é %"&ﬁi@@ PRIpg) cligal gﬂant;qmq%r ¥gpure

activity of ddﬁBpéiuritﬁSSucliﬁagamTh@ a&ﬁes a§e;§ér@ltlﬁgdhenresu[t|ng
claim6, whej

he di seases. a diseases of
The Tocomt g BialRa AR S itinelo T Pl G 55t or
i mmunol @gi caditherdsolatingthel cenpowmt af the facutikm lamkich has been
chronic art; [ e t -
arthritis, egﬁl'égzﬁg gﬁtﬁgﬁg Bj‘toli] b‘ién ﬂ[& H)gﬁs&gﬁvhen acidic or
ost eoart hros*é@lc ﬂﬁ@%l@ﬁ/l%ge@esaﬂfamryﬁmn@d into hysiologically
i nfl ammat or yichouelg gligease, | oss of cartilage _
following joint trauma or a rel atively long period of

“joint imobilization follow ng meniscus or patella

| rg.uri &8 phariiagsoeed] wiviph LUo@rfiprlsféfs ah sFRSEVe @bntdR of at least

connectjve tissu ena

or T oadiSrolip BT ot M Ref LN AR AR R Rrltotgrated sait
bone rremfatbe!oogmoumld afitbe dsrasulatiackl/aran dponally3berecisomeric
OVer eXphaRsS! 4N tgé ng dﬁﬁcrtﬂ‘s'tﬁ]e ?ﬁl&ﬂﬁlaal PhepdetNED with a
or an I ncreased concentration

cachexiRfiarmacerpcally sgliteblssi and cmﬁsv@m@ajiyauolemt@da carrier
Crohn' sg ihssffee é!fﬂi‘tl\}emaﬂaﬁdrnéiherué&%scor% odh&8€35RE auxiliary
such as at herosclerosis, stenoses, ulceration,

Al zhei slanfi€Seases, nuscle breakdown, cancer

di seases, cardiac 50 infarction, gout, sepsis, septic
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by aderuf\ﬂlaimﬁ tor3 far preducingsa phapaerasittical fonfhecpiophylaxis
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such é}rap?né’ir ahe&r ﬂic}‘swenfd'ig?e%gle§ l"\é{héﬂgé‘séour?e involves an

|nfect|ons
di seasé@c@@éﬁd@é?t%lf:}f@frﬂ{@ KRaseshitis or ast hrm acut e
respiratory distress syndrome, acute synovitis,

tl‘y)er CUILhOeSIUSé as claimed in claim 6, wherein the diseases are chronic
diseases of the locomotory apparatus, such as inflammatory,
immunologically or metabolism-mediated acute and chronic
arthritides, arthropathies, rheumatoid arthritis, or degenerative joint
diseases such as ostecarthroses, spondyloses, diabetes Type Il,
inflammatory bowel disease, loss of cartilage following joint trauma
“or a relatively 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 diseasé and intestinal
ulcers, or diseases such as atherosclerosis, stenoses, ulceration,
Alzheimer’s diseases, muscle breakdown, cancer diseases, cardiac



" psoriasis, diabetes, treatment of acute or chronic’
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rejection reactions 'on the part of the organ’
reci pi ent against the transplanted organ, chronic
graft-versus-host diseases and. inflanmatory vascul ar
10 di seases, '

infarction, g_o'ut, sepsis, septic shock, endotoxic shock, viral
infections such-as flu, hepatitis, HIV infections, AIDS, or diseases
caused by adenoviruses or herpesviruses, parasitic infections such
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 the transplanted organ,
chronic -~ graft-versus-host diseases and inflammatory vascular
diseases. | -



