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. us Ifor the treatm
NFKB is a heterodimeric transcnptjon factor which can activate a large number
of genes which code, inter alia, for proinflammatory cytokfnes such as [L-1,

nt of TNF-a dependent diseases.

IL-2, TNFe or IL-6. NFKB is present In the cytosol of cells, building a complex
15 . 'w1th its naturally occurring inhibitor IkB. The stimutation of cells, for example by

. cytokmes leads to the phosphorylation and subsequent pratealytic '
degradation of IkB. This proteolytic degradation leads to the activation of
NFkB, which subsequently m"igrates into the nucleus of the cell and there
activates a large number'ofproinﬂammatory genes.

20 . In disorders such as rheumatoid arthritis (in the case of inflammation),
osteoarthritis, asthma, cardiac infarct, Alzheimer's disease or atherosclerosis,

" NFKB is activated beyond the normal extent. Inhibition of NFkB is also of
benefit in cancer therapy, since it is employed there for the reinforcement of
the cytostatrc therapy. It was possrble to show that pharmaceutrcals such as

25 gtucocortrcords salicylates or gold satts which are’ employed in rheumatrc
therapy intervene in an inhibitory manner at various points in the NFkB-
actwatmg srgna{ chain or interfere-directly with the transcnptron of the genes
The first step in the signal cascade mentioned is the degradation of IkB. This
phasphorylation is regulated by the specific IkB kinase. To date, no inhibitors

30 are.known whrch specrﬁcally inhibit 1kB krnase

In the attempt to obtain active compounds for the freatment of_rheumateid
. arthatis (in the case of inflammation), osteoarthritis, asthma, cardiac infarct,
-Alzheimer's disease, carcinomatous disorders (potentiation of cytotoxic

\
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"N 1 NP R e El@&éﬁ?mﬁﬂm PRI A (1) (57) Abstract:
Conmpounds of the forrmula (1) are suitable for the pro- duction

of pharmaceutica.ls for theRproplfl axis and therapy of disorders in whose
course an increased aBfivily of AKB kiRhse is involved:. 15 Septenber 2004
Description | SUBSTIT ED;RETA— ARBQYI NES W TH 6, , B- KI NASE | NHI BI TI NG
ACTIVITY 5 The inventi oft r el gtes ovel subs( )I tuted beta-carbolines, a
process for their pr arat/ 48 thereof ‘as pharnmaceuticals. Uni t ed

States Patent 4,631, g4 \g et a- carbol ines useful as antiviral,
. 3 '
”;‘, - IRs RS

5 o
| .andlo;a sierébisbfﬁerit:form of the compounds of the formula | andlor a
physuologlcally toierable salt of the compounds of the formula I,
‘ where B, By, Bs and Bg are mdependently selected from the group cons:stmg
ooLof carbon atom and mtrogen atom where Bs, B7, Bs and By togetherareno
10  more than’ two nitrogen atoms atthe same tlme wherezn ’
in case a)

the substituents R1 R and R3 mdependenﬂy of orie another are

1.1,  'hydrogen atomn,

1.2. halogen,
15 1.3. -CN,
1.4.° -COOH,
1.5.  -NO,
1.6, NH,,

1.7. - -O-(C,-C'm)-élkyl'Wherein' alkyl i's'unsubstituted or mono- to
20 | ~_penta- substltuted mdependently of one another by
| | 1.7.1 phenyl which is unsubstltuted ormano- to: penta—
" substitdted by halogen or —O-(C+-Ca)-alkyl,
"1'L7.2 halogen ' '
- 173 Nt
25 Cfra oM, T
1.7.5. -COOR'™, wherein R' is hydogen atom or ~Cy-Cio)-alkyl,
176 -NO |
17.7. -3(0) R™, wheremyls zero, 1 or 2; R™ i is —(01-010)—

atkyl, phenyl, which phenyl is unsubstituted or mono to penta-



anti bacterial and antitunor agents- United States Patent 5,604, 236

di scl oses beta-carboline derivatives containing an-acidic _group, useful as

t hromboxane 10 syntheses inhibitors. DE 198 07 993 Al 13PeRipHees2004

bet a- carbol i ne-derivatives useful for the treatnment of TNF-a dependent

di seases NFkB is a heterodinmedic transcription factor which can activate a

| arge nunber of genes which code, inter. alia, for proinflammtory

cyt oki nes such as IL-1, IL-2, TNFa or IL-6 NFkB is present in the

cytosol of -cells, building a conmplex 18-, Wthits natural ly occurring

~inhibitor IkB. The stinul ajjhetuted mebhtuenfsaidepraiiitlyehdgn froptiadse nes, | eads
to the phosphoryl ati on and, subsequen r lytic radati on of |KkB.

Thi s  proteol ytic degradati %%"?iﬁ%rg%j?%g‘%g&%g ?roﬁﬂggz’ NFkB, whi ch

subsequently migrates i ntaidhginRI¢Isdndepindehey 6fdie amsihétteydeogaact i vates a

| ar ge .nunber of -proi nflammatory genes, 20 In disaorders. such as, rheumatoid

arthritis (in the case of 3 2Rt i-CrmCr)-8kYledal | '1197;‘?Fké(§fﬁ@,‘ cardi ac

infarct.g Al'zheiner's dise .t - i3, - i cig ed beyond

t he nor r?al extent, Inhibi 'ﬁﬁggﬂbf@N ‘E\IB'@-?? gf)gagky} C(Eﬁefg P?ngfl,n ég?i{:er

t herapy, since it is enpl &rtahemdr&{(PrO-(heCrdalflor cenent of the

cytostatic therapy- It was  S1bl ) i ar t.icglss such as 25

gl ucocorticoids, salicylat %@grﬂ do ggﬁ]s%aﬂ%ﬁggremg@%glll&ﬁg "in

rheumatic therapy, intervgaevheteirthe RIhikpior phenylimedebicasgtargar i ous points in

t he NFkB- activating signal chal r interfere-directly-wth th

transcription of the geneé’?sgqs‘raﬁféuq?‘?%gmg?'e 9(?5“ hie! ?ﬁﬁ%ﬁm.&{&bﬁﬁ[@e%nti oned

i s theidegradation of 1kB.indepbsdenBhbssnaion tidse@s i s regul ated by the

speci fic 1kB ki nase. To dac}eﬁhednu%dirqu ﬁé°t107rf1 %Q are -known which

specifically inhibit 1kB Kihase. T'n-the 'at €npt to obtain active conmpounds

for the treatment of rheurg? RigdiheriitAlthé hragkR. kAR 6 dRRNAf isibdhbagmat i on) ,

osteoarthritis, asthma, cardiac infarct, Alzheiner's disease, '

car ci nomat ous di sorders (jrmeabhetereerlediaving ataokiieg alemss Sept enber 2004 2

therapi es) or atheroscgr 9‘?‘1@?!?@ whasip M%Jﬁﬁeﬂu&gﬁ%— h8%- to

benzi m dazol es according Invention-are strong ver')7 specific
i nhi bi #46rs of 1kB ki nase. pefta- aubpstiiged inslependasftivtdionprasther asnvent i on t here

of {he compounds of the f SPRALIR 1H) 6 K T LRBRL Tog oal Iy tol erabl & salt
of the conpounds of tie9f @rmuicate selected from pyrrolidine, tetrahydropyridine,
| piperidine, piperazine, imidazaline, pyrazolidine, furan,
rﬁorphoiine, pyridine, pyridazine, pyrazine, oxolan,
20 o imid'azotine. isoxazoliding, 2-isoxazoline, isothiazolidine,
' 2-isothiazoiine, thiophene or thiomorpholine;

1:7.10 -(C5-Cy)-cycloalkyl or

- L7.11=0, _ _ o
i 1.8.  -N(R™),, wherein R™ is as defined in 1.7.7 above,
25. . 19; -:NH-C(O)}R'; wherein R*is ' |

19.1 a radicale selected from pyrroiiﬁine,_'tetrahydropyridine,
pipeﬁdine-,_piperazine, ir‘rjli.dazc:)iine, pyrazolidine, furan,
" morpholine, pyridine, pyridazine, pyrazine, oxola,
~ imidazoline, iséxazbiid'ine', '2-iédxazolihe, iso;hiazolidine,
30 © 2-isothiazoline, thiophene or thiomarphoiine, o
wherein said radical is unsubstituted or mono- to penta- -
substituted by substituents independently
chosen from those as defined under 1.7.1 to 1.7.11 above, '
-CF3, by benzyl or by -(C4-Cyo)-alkyl, wherein the -(C4-Cqp)

alky! is mono to tri- substituted by substituents



‘where B6,. B7, B8 and. B9 areée independently selected fromthe group
consisting of carbon atom and nitrogen atom where B6, B7, Bs and B9
together are no rmore than two nitrogen atoms at the sartb Sepiemban2dQdin in
case a) the substituents R, R2 and R3 independently of one another are
1.1: hydrogen atom 1.2. halogen, 15 1.3: -CN, 1:4.° -COON, 1.5. -NO2, 20
25 1.6. 1.7. -NH2, -0O(Cl-C10)-al kyl; wherein alkyl is unsubstituted or
nono- to penta- substit ut ed |ndependgntly of one another by 1.7.1 phenyl,
whi ch is unsubstituted or-nono- to penta- substituted by hal ogen or
-0-(CLl-C)-al kyl, 1:7.2 halig@ggéndentl.chosdn fromitibse as defifled! H. 1.7.6- - COORL6.

wherein RL6 is hydrogen ato r al kyl, 1.7.6 -NO2, -3.7.7:
-S(O Y-R14, whereiny is H?erq &Q%gja%h\iﬂf S -(Cl C10 al kyl , phenyl,

whi ch phenyl is unsubéi?tdﬁe@@raﬂﬁﬁbr\ﬂ"ﬁré’“p@m'& YasuBsHiu bermegetos
substituted by substltuenb% %&g@%\,@q%%u%tltﬁm%%{ag{)gng%&hose defined under

1.7.1 to 1.7.11, am no or I'ndependent|ly of one
anot her5 hydr ogen - atom pHEs§? from these asdghined|urgar 1.7.1dp 7. P @pocr bl kyl |
-(O - 'phenyl, -C(O - N+ (@((Qb,g)alkwydvhereuﬁt@ is@nplbemyted or egrd) tolfdnta= 15 20

substituted independently chosen from those as
defined under 1.7.1 to 1.7.11 above,

: - 1.9.3 -{C5-C7)-cycloalkyl,
10  1.94  -N(R™),, wherein R" is as defined in 1.7.7°above, or
1.9.5. phenytl, wherein phenyl is unsubstituted or mono- to

penta- substituted by substituents independently
chosen from those as defined under 1.7.1 {0 1.7.11 above, by
—O—(C1—Cm)-alkyl, -CN, by -CF3 by {C4-Cyp)-alkyl, wherein alkyl is

‘1' 5 mono to iri- substituted by substituents independently
chosen from those as defined under 1.7.1 to 1.7.11 above, or by two

substituents of said phenyl which form a dioxolan ring,

"1.10. -3(0),-R™, wherein R" and y are as defined in 1.7.7 above, '
111, -C(O)R™, wherein R™is phenyi or -(C+-C7)-alkyl, wherein alkyl
20 .or _pheny[ are unsubstituted or mone- to penta- substituted by subsfituents
independently chosen from those as defined
under 1.7.% to 1.7.11 above,
112, -C(0)-0- R"™, whereia R" is as defined in 11. above,
1.13. —(C1—Cm)—alkyl wherein alkyl is unsubstltuted or mono- to penta— |
- 25 substituted by substituents independently
chosen from those as defined under 1.7.1 to 1.7.11 above,
1.14. -O-(C1-Co)-alkyl-O-C1-Ce}-alkyl,
1.15. -O‘-(Cﬁ-Cg}—alkyl-(C;,-C;):cycloa!kyl g |
116 F(C,-G,}-a!kyl N(R®),, wherein R" is as defined in 1.7.7 above

30 117 CFiof
o 1.18. ‘—CFTCF_-,,
Rlis 1. ~C+-Cro)-alkyl, wherein alkyl is-mono- to penta- substltuted

by substituents lndependently chose from those

as defined under‘! 7ito1 7 11 above,



1.8. 251.9 30 NH-phenyl, -C(OQ-0(Cl-C7)-alkyl, -S(O,-R', wherein R 4 and
y are as defined in 1.7.7, and wherein the R13 al kyl or phenyl in each
case are unsubstituted or mono- to penta- substituted by'sBgaiember?iod

i ndependently chosen fromthose as defined under 1.7.1to 1.7.11 , or R3
together with the nitrogen atomto which it is bonded forma heterocyde
having 5 to 7 ring -atons, 1.7.8 =0-phenyl, wherein, phenyl is
“unsubstituted. or m)no- to penta- substg t ut ed |ndependently of one anot her
as defined und? to 1.7.11 above,. 1.7.9 a radicale.selected from

- pyrrolidine, rahyaq’ opyridine, piperi di ne, piperazine, imdazoline,

- pyrazolidine, fgran,.cmpcpholine, pyridine, pyridazine, pyrazine, oon an,

i mdazoline, i soxazol,i di ne,. 2-isoxazoline, isothiazolidine, '

2-i sot hi azoi i ne4- t hi dgene or thionorphoiine: 1.7.10 -(C3-C7)-cydoal kyl or
1.7.11 =0, -N(R&3)Z, _ 1N # %

NH C( O - R15, vagrel n ﬁ ﬂ%ﬁinZRrZa(ﬂ?% é(laef:f:[nleg “13 rao-ﬁ?%}?rgy%l idi ne,

t et rahyﬁiropyrl déne, -Nhh perl d| ne, piperazine, inmmidazoline, pyrazolidine,
furan, m)rph0|ne i i -

i mi dazoline', i jgoxazocp)( I né’ Byt Mfgé}élé]ﬁ’“ i é@%—htlggrzegfél(-%u%gfttuted

2-i sot hi azolll ne, t hindbpareiently bf omoapdtbker bg, wherein sai-d radical is
unsubsti.tuted or --to ubsti tuted . y subst i tuents i ndependent |
chosen from those as%efﬂf&f‘yhr"i‘ﬁ'é“j" fuf\_sEHggu Upapr ponigys ko genta- opg. Ey benzyly
or by -(Cl1-C10)- abkt;shtyteVMbEBlﬁlstﬁu@ﬁﬂnde(péﬂde@]@wserdiohyﬂaldgen 006 Ch-C 4 )tatkyt,
substituted by substituents 15 Septenber 2004 4 independently chosen from
t hose UL defined 7.2 halogen, ‘ .

73 -NHz,
74 -OH, _
75 .-COOR16 wherein R®%is hydogen atom or -(C1-Cio)- alkyl |
- 76 -NO, -
15 77 -S(O)V—R“ . wherein y is zero, 1 or 2, R"is -(C1—C16)4

alkyl, phenyl, which phenyl is unsubstituted or mono-v o penta-

substituted by substituents independently chosen from

those as defined under 1.7.1 to 1.7.11, amino or,

wherein R™ is independently of one another chosen from hydrogen
20 - - atom, phenyl, -{(C1-Caa)-alkyl, -C(O)-(C1-C7)-alkyl, -C(O)-
phenyl, -C(O)-NH-(C+-Cy)-alkyl, -C(O)-O-phenyl, -C(O)-
NH-phenyl, -C(O)-O-(C1-Cr)-alkyi, -S(0),-R", wherein
R" and y are as defined in 7.7 above,
A and wherein R"™ alkyl or phenyl groups in each case are
25 - unsubstituted or mono- to penta- substituted by substituents

independently chosen from those as defined
under 1.7.1 to 1.7.11 above, or

R® together with.the n:trogen atom to whlch itis bonded
) . . form a heterocycle havmg 5to 7 ring atoms )
” 30_' 78 " -O-phenyl wherein phenyl is unsubstltuted or mono- to
| | penta- substituted by substituents mdependently
‘ chosen from those as defined under 1.7.1 to 1.7.11 above,
N 79 a radical -seiected from pyrrolldme tetrahydropyndme

pspendlne plperazme imidazoline, pyrazoltdlne furan



~under 1.7.1 to 1.7.11 above, 1.9.2 -(Cl-C10)-al kyl, wherein alkyl is
unsubstituted or nono- to penta- substituted by substituents indeé)endently
5 chosen fromthose as defined under 1.7.1 to 1.7.11 abolRSeptemper 2004
-O-(C1l-C34)-al kyl, wherein alkyl is unsubstituted or nono- to penta-
substituted i ndependently chosen fraomthose as defined-under 1.7.1 to
1.7.11 above, 1.9.3 - (Crapholingdpwidige. pyridezine gpyragipR7e¥danwherein R13 is
as defined in 1.7.7 abo . . oot ©1i0. 0080 S
unsubstituted or nono- !rﬁida%éime;js%%cgﬁqsl@?ﬁﬁ%p by ‘é%blg?i tuéﬁ%’s i ndependent | y
chosen fromthose as defisousidzotiditer, 2lis@hibzolind, .of Hidmakmivalineby

O (Cl-cC10)-al kyl, --CN. by -CF3 by :(Cl1-Cl0)-al kyl, wherein alkyl is 15
mono to tri- substitifed %ﬁﬂ%’?“‘&%ﬂt s i ndependently chosen fromthose as
defingd under 1.7. % §p Lg/. 11 above, or by two substituents of said phenyl
whi ch form a di oxol an'1;i ng, 1.10. -S(Oy-Rt4 , wherein R14 and y are as
defined in 1. 8.7 abdR’ ) wherein R igindprargently RRe&@ 938 phenyl ~or

- (C1-C7)-al kyl, whetdi o Hyiitogerlatam, ghbgn YIC,- S alitylsGIR)hemtied or nono- to

penta- substituted ituent,s independently chosen fromthose as
defined under 1.7. 1'?%1%)3\%?%&?%@%\/& 1.12. 12 wherein Rig is as defined in

11. above, 1.13. -(Gl=Gl0)=al Kyl. Mbarei L Ky s Syl t idied or nono-
to penta- 25 subst i'&@%b@‘“gg%&% i(}l@ﬁ??%@ﬂéﬁe{r{? %ﬁ@ggﬁ%s‘gﬁ?%r om t hose as
defi ged under 1.7. D{O-C;)%llyt, SOYR", dhdréin R' and y are as defined

O (C1-C6)-al kyl -O- (C1-C6) -al kyl , 1.15: -O (Ca-C4)-al kyl - (C3-C7 cycl oal kyl,
1.1 i3. (cl-C4)-al kpojn(RL&)pLe, wherein.R 13 is :as defined in 1.7.7 above

30 1.-17. " - CF3 or Lnk8herein@iidl 6FphienyRh dth dasedfr€lnéildgtitatelyar, wher ei n
al kyl is-nono- to penta- substituted by substituents independently chose

fromthose -as def imer-i;penta subsfitytgd yidependetiyel ong- ‘éftber 2004 5
: defined undei-1.7.1 to 1.7.11 above, or
15 - R'" together with the nitrogen atom to which it is bonded
form a heterocycle having 5 to 7 ring afoms.
R together with the nitrogen atom to which it is bonded form a
, heterocycle .I'ie_wing 5 to 7 ring atoms, '
| 9. -NHC(O}R™, wheréin R"is R
20 ‘91 a radic.:al -selected from pyrrolidiﬁe,. tetréhydropyridine,
‘ pipeﬁdiné, pipé_razine_, imidazoline, pyrazolidine, furan,
' _morpﬁoline_, pyﬁdine, pyridazine, pyrazine, oxolan,
fmidazol_ine,v_isoiazolidin.e, 2—iso§<azoline, i‘sothiazolidine,
. 2*isq_tt.1iazolin§,' thiophene.ar t?_liorﬁé_rpholine,
o5 _ wherein sald radical is unéubstituted-or mono- ta penta-
substituted by substituents independently chosen from
those as defined under 1.7.1 to 1.7.11 above, -CF3, benzyl or by
~(C4-Cyg)alkyl, wherein alkyl is mono to tri- substituted by substituents

independently chosen from those
as defined under 1.7.1 to 1.7.11 above,
- 9.2 .- «Cy-Cig)-aliyl, wherein alkyl is mono- to penta- -
substituted by substituents independently chosen from
those as defined under 1.7.1 to 1.7.11 above or by -O-(C4-Cyp)-atkyl,
wherein alkyl is unsubstituted or mono- to penta- substituted
by substituents independently chosen from those as '
defined under 1.7.1 to 1.7.11 above,



2. 3. 4. 5. 56. 7. 10 15 20 -CFR3, -CF2-CF3, -CN, -S(Oy-R14 , wherein
R14 and- y areas defined in 1.7.7 above, -NH2, -0 (Cl-C10)-al kyl, wherein
alkyl is nono- to penta- substituted -independently of GrecperobérsiCOdy- 7.1
phenyl, which is unsubstituted or nono- to' penta substituted by
substituents independently chosen from hal ogen or -O (C1-C4)-al kyl, 7.2
hal ogen, "7.3 -NH2, 7.4 -SCH, 7.5 COOR 6, wherein 'k'6 is hydogen atom or
-(C -C10)-alkyl, 7.6 -N®2, 7.7 -S(Oy R14 , whereiny is zero, 1 or 2, Rl4.
is -(C1-C10)- al kyl, phenyl, which éhe’nyl' is unsubstituted or nono- to

. penta substituted b935ub4i€n-ﬁj}aqt®alkuﬂependently chosen from those as

One. oot hor ehosen THom IR S aferd 5 URIPeB a7 papbbgeponaont |V of
-C(O-(C1-C7)-al kyl, C(@wudﬁh@ﬂiatl C(O) NH- (C1- C7) - al kyl, -C(O) - O phenyl,
-C(O - NH phenyl, C(O) O&/ﬂ%}( -S(OY R', wherein R14 and y are as
defined in 7.7 above and( ‘él"ﬁt QT kyl or phenyl groups in each case

are 2% unsubstituteg or pIRERRR wHePeifl PREAV iSUMSIdstitedl oPbhomdbe] 1 t uent s
|ndependently chosen fromthose as defi'ned under 1.7.1 to 1.7.11 above, or
Jpenta- substituted by substituents independently chosen from those

as defined under 1.7.1 to 1.7.11 above, by —0-(C1-Cqo)-alkyl,
by —CN, by -CF;, by -(C,-C1a}§afkyl, ‘Whérein alkyl is mono |
‘to tri- subsﬁtuted independently of one another as
‘ 10 - defined under 1.7.1-to 1-?.11 above or two substituents
_ of the phenyi-radical form a dioxolan dng, |
10. -C(O)—R12 wherein R'2 is pheny! or -(C;-Cy)-alkyl, wheréin afkyl
or phenyl are mono- to penta- substituted by substituents independently chosen from those
as defined under 1.7.1 to 1.7.11 above,
15 11, -C(O)O-R™ wherein R% s as defined in 10. above,
' 12, -0+{(Cy-Ce)-alkyl-O-(C1-Co)-aliyl,
13.  -O-(Co-Cy)-alkyl{Cs-Cq)-cycloalkyl or
14, ;(C'T-Cd)-aikyI-N(R13}z; wherein R is as defined in 1.7.7 above,
Ris 1. a hydrogen atom, - A
20 2. ~(C4-Cyg)-alkyl, vﬁherein alkyl is unsubstituted or mono- to penta-
) substitu.ted by substituents in.dependent!y chosen from those
as defined under 1.7.1 to 1.7.4 above,
- 3. -C(O)-Rg wherem R%is :
- . -NHz, (C4-Cqo)-alkyl, wherem alkyl is unsubstztuted or
25 _ o " mono- to penta- substituted by substituents independently
chosen from those as defined under 7.1 to 7.4, or -N(R®),, wherein R*
. isas deflned in 1.7.7 above, or
R -'—S(O)Z-R9 whereln R%i is as defined in 3. above, or '
R’ .él'nd‘ R®  together wnth the atom to which they are bonded form a.
30 heterocycle or . ' ' '
'R and R5 together with the atorn to-which they are bonded form a
- heterocycle Eontai‘ning an additional oxygen atom in the ring and -

R®, R” and R® independently of one anather are hydrogen atom o methyl, or



"R13. together with the nitrogen atomto which it is bonded forma

het erocycle having 5 to 7 ring atons, 30 . 7.8 -0O phenyl; wherein phenyl is
unsubstituted or nono- to penta- substituted by substi tiPerrptembricd®ddent | y .
chosen fromthose as defined under 1.7.1 to 1.7.11 above, 7.9 a radical
-selected frompyrrolidine, tetrahydropyridine, piperidine, piperazine,

i m dazolirie, pyrazolidine, furan, 15 Septenber 2004 10 6. norpholi ne,
pyridi ne; pyridazine, pyrazine, oxolag, imdazoline, isoxazolidine, ‘

t hi ophene, 2-isoxazoline, isothiazolirdine. 2-isothiazoline, or

t hi onor phol i ne, 7.10 -(C3-C7)-cycloal kyl or 7.11 =0, 8 _ -N(R17)2, wherein
R17 is independently of one another chosen fromthose hydrogen atom
phenyl. - (Cl-Cl10)-al kyl, -C(O-phenyl, =-C(O-NH(Cl-C7)-_al kyI

C(O) (Cl- 'lDl@)‘seatl)kyl C(O) O phenyl, -C(O) -NH phenyl, -C(O)-

' (C1-C7) " al kyl, Su%(@,.?f s ¥, Rwyaehelnee&@emﬁwmoe@mmmos@s in 7.7

above and wherein a ach case are unsubstituted or
nono- tH% pent a- a%@ﬂ%?‘i‘t"&?’ew ‘Pﬁdéﬁb‘f‘?’ﬁ%ﬁ)caf Vof one another as defined
under-1.7. 1s-t0, 1. 7 above, or 15 R17.together with the nitrogen atomto
which it i & Bonded r*m a heterocycle havi ng 5to 7 ring atons. R13
together with the ni I@g}m atomto which it is bonded forma heterocycle
having 5 to 7 ring atons, 9., -NHC(O-Rl5, wherein R15 is 20 9.1 a radical
-sel ected from pyrrot¢Ni ne, tetrahydropyridine, piperidine, pi per azi ne,
irmdazoline, pyrazolagbpe, furan, mor phol i ne, pyridine, pyridazine,
pyrazine, oxolan, im dazoiline, isoxazolidine, 2-isoxazoline, )

i sot hi¥ol i di ned. 2-iN@%hiazoline, thiophene. or thionorpholine, .25
wherein said ragl cal bﬁﬁ unsubsti t ut ed or nono- to penta 30 '

7. -0~C-Cyq)-alkyl, wherein alkyl is mono- to penta substituted by subststuents
mdependently « chosen from

7. 1 ‘phenyl,.which is unsubstituted or mano- to penta-

i - substituted by substituents independently chosen from halogen or -O(C1—C4) -alkyl,
72  halogen, .
73  NH -
74  -OH, _
_ 75 -COOR'™ wherein R is hydogen atom or V—(C1—C,g)-a|ky!(
20 78 N0 '

77 -8(0), -R“1 wheremyls zero, 1'or 2, R i is - (C1-C1o)"

alkyl, phenyi, which phenyl is unsubstituted or mono- to penta-
" substituted by substituents independently chosen from
| those as defined under 1.7.1 to 1.7.11, amino or,
wherein R™ is independently of one another chosen from hydrogen

...‘25.

 atom, phefiyl, -(C1-Cro}-alkyl, -C(O}C+-Cr)-alkl, -C(O)-
phenyt, -C(O)—NH (C1-C7)—alkyl -C(O)-O-phenyl —C(O)*
'NH—phenyI -C(O)-@ (Ci—Cy)-alkyl -8(0)-R™, Wheretn
' R™ andy are as definedin 7.7 above,
- -30'., and wherein the R™ alkyt or phenyl groups in each case are

unsubstituted or mono- to penta- substituted by substituents
independently chosen from those as defined
under 1.7.1 to 1.7.11 above, or



‘substituted by substituents independently chosen fron1those as defined
under 1.7.1 to 1.7.11 above, -CF3, benzyl or by -(Cl-Cl0)-alkyl, wherein
alkyl is nono to tri- substituted by substituents indep @mpeﬁﬁﬁgen
fromthose as defined under 1.7.1 to 1.7.11 above, 9.2 (Cl-C14)al kyl,
wherein alkyl. is nono- to penta- substituted by substituents independently
chosen fromthose as defined under 1.7.1 to 1.7.11 above or by

-0-(C1-C10)-al kyl, wherein alkyl is gnsubstituted or nono- to penta-

LA by S AR B AR

-(C3-C7) - cycl oal kyl , 9 éfomhxléﬂiele?))éycie/\ha«negBtcRTJrBlglaioam defined in 1.7.7

~ above ‘provided t hat 3 not wher ei n phenyl -
Cnoubst | Tuted or morbB s cOWEmh WeHE Phey dhumy el T ot s fhaependont |y

chosen fromthose as def bé?@éjsﬁﬁlﬂﬁ{ed%ﬂub%nth&ténge @ﬂdeﬂﬁ&%ﬁ‘ése _

by- O (C1- C10) - al kyt, (5) wherein al kyl is

mono t& tri- substi tut ed ﬁr%g‘ﬁg%@e‘f‘i’f'f"’y“%'ﬁb?’létoah—tﬁ%h@"és defi ned under
l1.7.1to 1.7.11 abocf %yﬁvﬁ@%lé&g&?&)ﬁ'l p)ﬁ{'ohhm;é Ries C&({%ﬂhﬁl@' forma

di oxol-an ring 10. erein (;) enyl or 1-°Cr) - al kyl,
wher ei n al kyl or phenyl @@emknmptnemamtlau azalys, ipyrazedidipg, Budst i t uent s
i ndependent |y chosen fro e 7.11 above, 15
| ndependent |y chosen fr orgLaRs e, 35rdiRL! fYrRiatdStyrdafie oddar:
' imidazoline, isoxazolidine, 2-xsoxazol|ne isothiazolidine,

10 ' 2—|soth|azohne thlophene or thmmorpholme
o 710 -{C3-C7)-cydloalkyl or
741 =0,
8. IN(R™), wherein R™ is-as defined in 1.7.7 above,
| 118, -NH-C{O}R", wherein R” is '
15 . 9.1 ' aradicale-selected from pyrolidine, tetratiydropyridine,

piperidine, piperazine, imidazoline, pyrazolidine, furan,
morpholine, pyridine, pyridazine, pyrazine, oxolan,
imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine,
2-isothiazoline, thiophene or thiomorpholine,

- 20 ~ wherein said radical is unsubstituted or mono- to penta-

substltuted by substituents mdependently chosen from

those as defined under 1.7.1 to 1.7.1% above, -CF3, benzyl or by
(C4-C1o)-alkyl, wherein alkyf is mono to tri- substituted by substituents
independently chosen from those as defined

25" under 1.7.1 to 1.7.11 above

‘8.2 - +{Ci-Cyo)-alkyl, wherein alkyl is unsubstituted or mono- to
penta- substituted by substituents independently chosen from those as
defined under 1.7.1 to 1.7.11 above or by -O-(C;-Cyp)-
atkyl, wherein alkyt'is unsubstituted or mono- to penta-

30 * " substituted by substituents independently chosen from those .
s as defined under 1.7.1 to 1.7.11 above,

9.3 —(Ca-Cy)-wdoalkyi
‘94 —N(R13)2. wherein R™ is as.defined in 1.7.7 above, or



25 -C(OOR 2, wherein Rte is as defined in 10: above,
-0 (C1-C6) -al kyl - O (C1- C6) - al kyl, - O (CO- C4) -al kyl - (C3- %%--cycloalkyl or
-(Cl-C4)-al kyl - N(R13) 2, vvherei n R13 iggas defined in 1. 715/5emiernber 2094

hydrogen atom -(Cl ) - al wher ei.n bstituted or nono- to
penta- substituted b;gjsgub@? e‘ﬁﬁ%e‘ﬂrﬂi@ﬁéhaﬁﬂ%#t;ﬁ"gﬁ%fgeﬁm"&m hose as
defined under 1.7.1 to dente- dubatitotee by sub€it@nisHBjepavtienti ahoded fios those NG

- (C1-C10) - al kyl, wherein a %tkr%/ i s, unsubstituted or nono- to penta-
substituted by substituent@meddupienddnt 31 Zﬂdmvﬁr@fn@%%@saﬂaéfl ned

nder 7.1 to 7.4, or -N 3L e bove or
24' -S(,0) 27R9, ". wher ei gvgé,cghgge%p;? :Br;i’egtlc1 émgélkgbgu\}/@?eqn 'afkyéi mgn

togethet with the at omi® - Gifstinted hbwbawt@nﬁomwdhmiywh@eaﬂrohemeeeeycI e, or
R3 and R5 together with t y..ar pded. form a
S RACRR AN (R

het er ocycl e cont ai ni ng an ad onal ey Rs; R7 and
R8 i ndependently of one anfdhehehemeadlmirfageadmxomafngrret hyI or 15

Sept enb 2004 d d f t hose
Subst i tﬁrents or T " ARORLR SRR 12 AR SRS 2S ot MR oeade by Canove,
R3is . - CF311.2- -«Oté?rRCFSVher&n RGN plf'ﬂanyﬁm& -&D-aitevl - WBrein alﬁleH2

10 or phenyl are unsubstituted or mono- to penta- substituted

by substituents independently chosen from those as defined
under 1.7.1 to 1.7.11 above,

12, -C(0)-0-R™, wherein R? is phenyl or {C-C;)-alkyl, wherein phenyl or
alkyl are unsubstituted or mono- to penta- substituted by substituents
independently chosen from those as defined under 1.7.1 to 1.7.11 above,

13, ~(C4-Cro)-alkyl, wherein alkyl is unsubstituted or mono- to penta-
‘15 : = substituted by substituents independenily chosen from those
as defined under 1.7.1 to 1.7.11 above,

4. -O-(Cy-Ce)-alkyl-O-(C4-Ce}-aliyl,
15.  -O-(Cy-C4)-alkyl-(C5-C;)-cycloalkyl or
16.  -(Cy-Co)-alkyl-N(R™),, wherein R™ is as defined in 1.7.7 above,
20 R%is as‘_def ned as R in case a) above,
R®, R and R 'independently of one another are chosen from hydrogen atom or methyl, with
ihe following provisos for case b): _
when R® is methyl, R®is not an 0~C4-C4p)- alkyl monosubstituted by either an unsubstituted
phenyl or a -COO-{C4-Cyp)-alkyl; and
when R%is an O—(C1-C{0)-alky1 monosubstituted by a ~(C3-C)-cycloalkyl, R® is hydrogen.
One embodament may be compounds of formula |, whereln in case a)
Bs. 87. Bs, and-Bg are each a carbon atom, _ ‘
25 RY, R2 and R? mdependently of ene another are hydrogen atom halogen
. o cyano ‘nitro, amino, -O-{C,—C;)—alkyi -wherein alkyi is unsubstltuted or
substltuted by. phenyl '
- CFCFy, CFa, -N(R’"’)z ,
- | wherein R' is independently of one another hydrogen atom,
30 {C+-Cr)-alkyl, phenyl, :C(O}-phenyl, -C(O)-pyridyl, ~C(O)-NH-
phenyl, -C(O}-Q—phenyl, -C(O)—O{Q1-04i—alkyl or +C(OP(C1-07)—
“alkyl, wherein 'elkyl, ;jyﬁdyl orpheny! are unsubstituted or mono-

" to iri- substituted independently of one another as defined under




.7.-0(C1-C10)-al kyl, wherein alkyl is nono- to penta substituted by
substituents independently +chosen from 7.1 phenyl,-which is unsubstituted
or nono- to penta-~ Z substituted by substituents i ndepeldefrieypben?idén from
hal ogen or -Q(Cl-C4)-alkyl, 20 25 .30 7.2 halogen, 7.3 -NH2, 7.4. -OH, 7.5
- COCR16, wherein R s is hydrogen atomor -(Cl-Cl0)-alkyl, 7.6 -N02. 7.7
_S(OY _R, whereiny is zero, 1 or 2, R14 is -(Cl1-Cl10)- alkyl, phenyl,

whi ch phenyl is unsubstituted or nono- to penta- substituted by :
substituents independently chosen frdrhthose as defined under 1.7.1 to
'1.7.11, anino or, whefZelto FL31j o R thgetredavithl the oftrages ateotthavhidhibsen from

' hydrogen atom 'phen é Cl10 ) %%B?rll yl, -C(O) -

- phenyl,. -C(O-N H-(%PO@? ggcf heteac}éj:le&a ggfoctlm? & NH- phenyl

- O - O(Cl C7)3(d§ IR*-S(0O R'4 Wherein. Rl4.and y are as defined in 7.7
above, and wherein the R13 al k or r p e case are.
unsubstituted or monWhewEd Y ° 91 ﬁnatyé gs g'élﬁﬁ"fy?dgm i ndependent | y
chosen 4 r om t hose -asygghiid8ksubR#@tedlor fndnd-Qo bertal SubhiRvied aadekhedept ember
2004 5 10°15 20. 9 RI3 together with the nitrogen-atomgjo which it is

bonded form a het er e pobsitéens Hedes 1%1?0 #iTaljl. AR of N@& e- phenyl , wher ei n
phenyl i s -unsubsti t%ﬁgreﬂ.rquggs dbfh (?d%%gg .substituted by substituents

|ndependently chosen " fFrom t hose™ as fine under 1.7.1 to 1.7.11 above,
wherein alkyl is unsubstituted or mono- to tri- substrtuted

E mdependently of one another as defined undet 1.7.1 to 1.7.11,'
- 10 - or '
| —('.:(O)—C}-R12 wherein R? is'as defined above,
‘is .cyano, amine, -O-(C-Cy)-alkyt, whereln aikyl is substituted by phenyl
-CF4:CF3, -CF3, -N(R™®),,
wherein R" is independently of one another hydrogen atom,

15 4C1+-Cr)-aliyi, phenyl, <C(O)-pienyl, -C(O)-pyridyl, -C(O)-NH-
‘phenyl, —C(O)—O-phenyl ‘-C(O) O- (C1‘C4) -alkyt or - C(O)-'(C1-CT)-
alkyl, wherern atkyl, pyridyl or phenyl are unsubstituted or mono-
“fo tri- substrtuted independently of one anather as defined Gnder
1.7.1 to'1.7.11,-or R together with the nitrogen atom to which it

20 is bonded form a heterocycie having 5 to 7 ring atoms,

S(O)Y -RY,
wherein y-is zero, 1 or 2, ‘and R” is -{Cy- Cm)-alkyl phenyl
- whrch is unsubshtuted ormono- fo penta— substituted as defined
' 'for substituents under 1.7.1 to 1.7.11,:amino or-N(R' )2, :
25 | wherern R™is asdefined: above, < -
| wherern alkyi is unsubshtuted or-marno- 'to tri- subshtuted
rndependently of one another as deﬁned under 1 71to 1 7. 11
Tor
_ -C(O)~0—R12 wherein'R™ is as defined above,
30 " .RS, R7 and-R® indepéndently of oné another are hydrogen atorni or methyi and
RS is as defined in- the above aspect,
orin eese‘b)
the substituerits R' R? and R’ rndependent!y of one another are

hydrogen atom halogen cyano, nitro, amino, -O-(C1-CT)—aikyl wherern



7.9 a radicale selected frompyrrolidine, tetrahydropyridine, piperidine,
pi perazi ne, i m dazoline, pyrazolidine, furan, norpholine, pyridine,

pyri dazi ne, pyrazine, oxol an, i mi dazol i ne, isoxazoli diteSestemnbex2Odl i ne,

I sot hi azol i di ne, 2-isot hiazoline, thiophene or thionorpholine, 7.10
-(Ca-C7)-cydoal kyl or 7.11 =0, N(R13)2, wherein R13 is as defined in 1.7.7
above, NHC(O-R15, wherein R5is 9.1 a radical e-selected from
‘pyrrolidine, tetrahydropyridine, pipekddine, piperazine, inidazoline,
pyrazol i dine, ftmmxs urmmbpﬂitutédrm supyiitutidiey pipgmyldazi ne, pyrazi ne, oxol an,

I m dazol i ne; isoxazo oxazol i ne, isothiazolidine,
- 2-isothiazoline, Cfmco&phéﬂ'g cﬁ(F{ ﬁ?'om)rphol i ne, wherein said radical is
unsubstituted or mn%hér@inﬂ@“‘i@maé@é{dénﬂ?%doh& aﬁab&i‘r hyo®gles dtdependent |y
chosen from .25 those as defined unde 1. 11 agcﬁpSLN"e'CFB benzyl

or by -(Cl-C10)-al ky(Graneaieylrphanyy -C(Q Pr’@ﬁ’ﬂyl:t &(PR-PW%BGb d by
substit t d 1t
TU0o1n Bhove, o2 P TRl e R Ol A e ot oo

to penta- substltut eaik;bwimrbmtalkyd.epwsiyi Wﬂémmﬂst@ﬁb@é&ﬁ P HANPhose as
defined under 1.7.1 to I n al kyl
S :Jnsubgt Ituted or rfBr% S@E}Wgﬁfﬂggﬁ%’%ﬁt éﬁ% a%%gta?tdl%h?%msgﬁel g

| ndependent | y chosen {rqrfbﬁhz)sse or Fééta@ttherenithﬂhﬂe‘ntrdgeﬁ atotrotal8hith itabove,

- (C3- Q) - cydoal kyl .4 . -N(R13 I,s_as.defined in
1 7 7 above, or 10 158 9{5@%19@?"32 gcgc@ g],%,{i]to E'fgét?lmﬁhenyl i s
unsubsypt ut ed org@png+to penta- substltut ed by substituents i ndependently
chosen romthose & defined under 1.7.1 tQ 11 above,

-0 (Cl-Cl10)-al kyl, byherei,y isyzereH30r Z)yand(lﬁ;l t@l(@;r%ﬂg)@lkyl gmgr%/)g,, nalkyl is
mono to tri- Substi t ufed b AUBSHLIKESH Roh AIBRRALE MbkEhes 88 byl t hose as
for substituents under 1.7.1 to 1.7.11, amino or -N(R*)s,
wherein R'® is.as defined above,
15 - wherein alkyl is unsubstituted or mono- to tri- substituted
independently of one another as defined under 1.7.1 t0 1.7.11,
or - . ,
-C(0)-0-R"?, wherein R" is as defined above,
Ris cyano, nitro, amino, -O-(C+-C;)-alkyl, wherein alkyl is substituted by
20 phenyl;
| -CF5-CF3, -CF3, -N(R"),,
| wherein R'®is independently of one ancther hydrogen atom,
-(C4-Cr)-alkyl, phenyl, -C(O)-phenyl, -C(O)-pyridyl, -C(O}-NH-
phenyl, -C(O)}-O-phenyl, -G(0)-0-(C4-Cs)-alkyl or -C(0)-(C+-Cr)-
25 ' alkyl, wherein alkyl, pyridyi or phehyi are unsubstituted or mono-
| to tri- substituted independently of one another as defined under
1.7.1 to 1.7.11, or R*® together with the nitrogen atom to which it
is bonded form a heterocycle having S to 7 ring atoms,
S(O),—R” , '
30 - *  wherein y is zero, 1 or2 and R14 is «(C1-C1a)-alkyl, phenyl,
| which is unsubstntuted. or mono- to penta- substituted as defined
for substituents under 1.7.1 to 1.7.11, amino or -N(R™),,
“wherein R is as defined above,



15 defined under 1.7.1 to 1.7.11 above-or two substituents of the phenyl
radical forma dioxolan ring , 1 Q -S(Oy-R74 wherein R14 and y are as
defined in 1.7.7 above, 11. -C(O-R12, Werein R12 is teBshterober 2004
-(C1-C7)=al kyl , wherein alkyl or phenyl are unsubstituted or nono- to
penta- substituted by substituents independently chosen fromthose as
defined wunder 1.7.1 to 1.7.11 above, 12. -C(O-0R12, wherein R2 is:
“phenyl or -(Cl-C7)-al kyl, wherein ph or alkyl are unsubstituted or
nono- to penta- substituted by substl uents |ndePendentI .chosen from
those as defined undeerainalkyl @@ngul:ystzﬂteggbvpnolgo Lal kyl, wherein
al kyl' is unsubstitu ti4t uent s
~independent |y choseﬁll%{!je %"Wﬁ@gaﬁg?‘t‘?ﬁ?ﬁaﬁﬁ@% hﬁa&mlbgﬁoﬁjip? 1|11 above, 14.
- O (CL-C6) - al kyl - O (@€1- C6) - al kyl, ~15. -0-(Ca-C4)-al kyl - (C3-C7)-cycl oal kyl
or 16. -(C1-C4) MN(R13 i o2 defined in 1.7.7 above,
20 R5°is as def{ﬁég '§ @?‘??’%Rvﬁgégdg %/ans@yano -nitro, am no.
- 0- { C1-57)RAInd Rhad&idhdeatiykyf onesanatisartase hydiogen atorh3s, m&fyamdd. RS.
~'independently of one.another are chosen from hydrogen atomor nmethyl, wth
the foll ovﬁn’&%r‘@\fﬂ%? P+ case b): when R6 is nethyl, R3 is not an
O (C1-C10) - . al kyl nonosubstituted by either an unsubstit-u_t ed phenyl or a
-COO (C1- ClO)-aI kyl; and when R3 is an O (Cl-Cl10)-al kyl nonosubstituted by
a - - ( C3- Qy)lnayetopd ekt of @ inventiepdhasgisprovidee enbodi nent may be conpounds of
formula I, msmr@,ﬂoﬂn@@g? a) B6. B7. B8 and B9 are each a carbon atom
Rl, R2 and R3 i ndependently of one anot her are hydrogen atom . hal ogen,
substi t ut ed by. phenylj' CF2 - CF3, .CF3 -N(R18)2 Werein RS is.
‘i ndependently of one angther hydr, n atom. .30 (GC7)-alkyl. Phenyl,

O S
- O -phenyl., -CO-py = NH- lohenyl1 (O -O phenyl,
-C(O)-O(Cl-C4)-aIkyI O) - ™ - al kyl; (Mereln al kyl, pyridyl

or - phenyl are unsubskituyedqQr momet to tri substltut‘ed i ndependent |y of
one anot her as defined der 115 Sept enber 2004 11

3

and/or a stereolsomenc form of the compound of the formula il andfor a

physxologtcally tolerable salt of the compound of the formuia i, wherein;
R' and R? are independently of one another chosen from hydrogen atom, halogen, cyano
amino, -0-(C4-C}-alkyl, nitro, -CFa, -CF2CF3, -S(0),-R", wherein yis 1 or 2
15 - R™is amino, -(C-Cy)-alkyl or phenyl, which is unsubstituted or mono- to tri-
substituted as defined for substituents under 1.7.1 to 1.7.11 above
-N(R™),, wherein R®.is independently of one another hydrogen atom
—(C,-CT)-aikyi-C(O)—(CrCy)—alky! -C(O) -phenyl, -C(O)-pyridyl,
~C(O)-NH-(C1-C4)-alkyl -C(O)—O—phenyl -C(O}—O-(C,-C4)~alkyl or
20 x -—(Cf-Cm)-alkyi whereln pyndyi alkyl ar phenyl are unsubstituted or
mono- to. tn- substltuted mdependently of one another as, deﬁned under
1.7.1t0 1.7.11 as defined in the first aspect, or
RY® together with nitrogen atom 'to which it is bonded form
a heterocycle havmg 5107 fing atoms
25 Ris cyano amino, -O—(C,—C.;)-alkyl nitro, -CFs, CFrCFs. -3(0)1;-13{14
wherem y. is 1 or 2. R%is ammo -(C1-Cy)-alkyl or phenyl which is
unsubstituted or mono- to tn- subshtuted as defined for substltuents
under 1.7.1 to 1.7.11 as defined in the first aspect



1.7.1 to 1.7.11, or R 8 together with the nitrogen atom to which it is
bonded form a heterocycle ‘having 5 to 7 ring atons, S(OY Rl4 whereiny is
zero, 1 or 2, and R14 is -(Cl-C10)-al kyl, phenyl, 5 whictb Septemberszi04t ut ed
or nono- to penta- substituted as defi ned for substituents under 1.7.1 to
1.7.11, amino or -N(R18)2, wherein. ™R8 is as defined -above, wherein

al kyl is unsubskq R‘anadx@e:nrm‘ﬁaemtlepermienﬁmfs@ne apelper mmdrpgeaﬁé?menuy of . one

20 et ned SEE'VE:?‘-’@E@%LCE%@ S8 b, irpdi B Qe rhereln B 2 1
substituted by ? oneL hen?szi(@éa\lH -(@F&)-alMIRI&)CB ;0¥BeR)-alkl & i s ~ ,

i ndependently o anot her -

=C( O - phenyl , =(§1€§7mbgﬂcyldyherexr@m¢g YE ny}aa‘@s‘_g%“@ @fér phenyl
X9 -G Ca). @J{ <% -{rﬁgub&ft@edﬁ lpgtzaent@r'dﬂﬂne Alofei 2y @fiield,undpr i dyl or

phenyl ~are unsu or -nono- to tri- substituted i ndependently of.one
anotheér as defined tmnam as defifed indhe fitst 2speel, - or R1B together with the
ni trogen atom t

105N oL oM QoL 20 b BEISHAPE B b AERRNFRRRLR S 0 7

- (Cl1- C10).- al ky|havﬁn§®tb¥ﬁnngmm§1an6 ‘unsubstituted ormono-~ to pe-nta-
substituted as defined for _ééjgét'gt kﬁnts under 1.7.1 to 11.11;:" am no

or - N(R1).2,R? 25 ishedregen piegn. 9EffHed above, wherein alkyl is

unsubsfy t ut ed Qﬁe?@?r’ﬂ&k}leuhédbsnt&é@&trhéddt ©Bdi- suirtmpeng eutistiperd$ inderendandy her as

defi ned. under ). as-defined
above, 30 . R6,chsend W@tﬂ@eqﬁégﬂgﬁaﬁcﬁg% ?%gasgﬁgﬁﬁg{rtﬂzﬁégaﬁbﬁrtogen at om-or

net hyl and R5 i defi 0 bove aspect, or in case b) the
Y R@PRASH BT RO e p )

substituents R and ndepen ently of one another are hydrogen atom
hal ogen, .cyano, nitR,is &@io)-alkH.(-OHGT okblyl | wherein . - '
. wherein alkyl is unsubstituted or mono- to tri- substituted _ .
15 “independenitly of one another as defined under1 .7.1 to 1.7.4 as defined in the first aspect, or

phenyi whichi is unsubstxtuted or mono- to tri- subshtuteq as
defined under 1.7.1 10 1.7.11, or -N(R"®),, wherein R™.
is independently of one another chosen from hydrogen atom, -(C; -C7)-alkyl,
-C(O)(C4 -Cy)-alkyl, -C(O)-phenyl, C(O)-pyridyl, -C{O)}-NH-(C, -C4)}-alkyi, -C(O)-O-phenyt,
 -C(O)-0-(C; -Cy)-alkyl or -{C; -Cqq)-alkyl, '
wherein pyridyl, alkyl or phenyl are unsubstituted or mono- to tri-substituted independently of
one another as defined under 1.7.1 in o 1.7.11 as defined in the first aspect, or R" together .
| with nitrogen atom to which it is bonded form a heterocycle havirig b to 7 ring atoms.

. - In a third aspect of the present invention, there is provided a compf)und of formula '(ll?, wherein
20 : : ‘ o
R'is bromo, -CFs or chloro, |
'R%is  hydrogen atom or O{C,-Cz)-alkyl ' _‘ ' o
Rlis -NR®), wherein R® is independently of one: ‘another: chosen from hydrogen atom,
" aNC(O)pyiidy, C(Oyphenyl (CrCr-alkyl, -COF(CrCa)-allyt of -
' 25 : | ""C(O)—O (C,-G,)—alkyi wherein alkyl or phenyi are unsubstltuted or. J .
mono- to tri- substituted by substituents independently chosen from by halogen or -0-{C4-C2)- -~ -
alkyl and

R IS hydrogen atom, methyl or~8(0)z-CH3

30 - Specxﬁc preferred compounds and all phalmaceuhcaliy acceptable salts -
thereof whlch are 1llustratwe of the compounds of the mventlon include the

following;



15 Septenber 2004 12 al kyl is.unsubstituted or substituted by phenyl,

-CF2-CF3, -CF3, -N(R18) 2, wherein R18 is independently of one anot her

hydrogen atom - (Cl-C7}-aikyl, phenyl, -C(O) -phenyl, -C(8Bepgmbdy?004

-C(O-NH phenyl, -C(O-0phenyl, -C(O-0(Cl-C4)-alkyl or -C(O-(C1-C7) -

al kyl, wherein al kyl, pyridyl or phenyl are unsubstituted or nono- to tri-

substituted i ndependently of one another as defined under 1.7.1 to 1.7.11,

or Rib together with the nitrogen atomgo which it 1is bonded forma

het erocycl e havinge5 to 7 ring atoms, 10 S(Ogy R14, wherein y is zero, 1 or

2, and R14 is - (Cl- GlOpcal kyds phenyl whi ch 1 subs ted or nono- to

pent a- subst iN_H G or substl tuent g er—4. 7. 1\to 1.7.11,

am no or -N(R 8) 2 grein B8 i s as_defined ™3 , IS5 _wherein alkyl is

| i tONTri - subst t:"frtg i ndgpendent | y of one anot her as

defi ned under —to 1.7.11, -C(O-0 -Nwherein R12 is as defined

above, R3 is cyang, nitro, am no, -O(Cl- Clhg aI kyl, wherein alkyl is

substituted by 20 phenyl; -CF2-CF3, -CF3, -N(R18 2,‘. wherein R18 is

i ndependently of one andthfer hydr og atom (C1-
§o)

-( O -phenyl, -C(O-pyridy . .
-C(O-0(C1- C4) aldc gL - /) B85 th@d_,o Ahgr pyyi dyl or
neflQ- #o~¥fi - substitut e i-Abllepend y of one

phenyl are unsubstltuted or

anot her as defined under 4.7.1 Mo 1.7.11, or Ri8cigetherMith the
nitrogen atomto which it 1is bonded forma heterocycle having 5 to 7 ring
atons, S(OrR14 3@wherein y is zero, 1 or 2, amd\R14 is -(Cl-Cl0)-alkyl,
phenyl, which is uns d or nono- to penta- st Ut eg defi ned
for substituents unde 1.7.11, amn ‘5 @ Wnere n R18 is
as defired abov Z |

10

Especially preferred are the Compounds

15  N-(B-Chloro-9H-B-carbolin-8-yl)-nicotinamide, as well as the bismesylate salt,
bistrifluoracetate salt and bishydrochloride salt of _N-(6-Ch1oro«gH-B-carbo[in-S-
yi)-nicotinamide, N-(6-Chtoro-9H-g-carbolin-8-yi)-3,4-difluoro-benzamide, a_s'

_well as the hydrochloride salt of N-(G-Chloro—QH-B-cafboﬁn-B-yl)-3,4—diﬂuor_o-

: benzamide, N-(6-Chloro-7~methoxy-9H—f%-carbolin-&yl)-nicotinamide as well

20 asthe blstnﬂuoracetate sait and bishydrochloride salt of N-(6-Chloro-7-
methoxy-9H-B-carbolin-8-yl)-nicotinamide and 6-Chioro-N-(6-chioro-9H- {3—
carbohn-&yl)—n[cotlnamtde.

The term “alkyl” by itself or as part on another substituent, unlesé otheh:_v_isé '

25  stated means a straight or branched chain hydrocarbon radical having 1 to 10
carbon atoms such as methyl, ethyl, n-propy!, isopropyl, n-butyl, _tertiary-bL_ltyl,
pentyl, hexyl, heptyl, nonyl, octyl, decanyl or cycloalkyl having 3 to 7 carbon |
atoms such as cylopropyl, cyclobutyl, cyclohexyl or cyclcheptyl_ . |



13 wherein alkyl is unsubstituted or nono- to tri- substituted

I ndependently of one another as defined under 1.7.1 to 1.7.11, or
-C(O -0 R12, wherein R12 is as defined above, R& R7 andl3Beptenibpeifdnt | y
of one another are hydrogen atomor nethyl, and R5 is as defined above. In
a second aspect of the invention, there is provided a conpound of formula
(I'l) 10 RS and/or a ster.eoisoneric formof the conpound of the formula Ii
and/or a physi ologically tolerableqgalt of the conpound of the fornula II,
wher ei n; nd . @ hydr ogen
Atom hal DEuAn otaey by e B AEBReN SloutiR BIRLR uRiees Bheiag, M

-S(0O Y- Rj{&atewhﬁé@'lﬁl@alkﬂot @rsuﬂst:tﬂ:&:dmmw 's ami no, -(Cl-C7)-alkyl' or

phenyl, which is unsubstitute nono Q Wt as defined for
subst i t ueHiestegRdBetetocycig haying tc’1 "%8%%‘1' S rgﬂll(eﬁfgﬁé%s'ta e&elal‘ n R18 is |

i ndependefﬂbhacyeﬁc SNBSS JEREm MAdingGRto Atingnvannivers hhibh cstaissiT, & ed
i ndependent |

one anot her as; deflne as defined

inth® f |¢F53 K@tgfs@é@méﬁ riRg FeRRRSE HeXaTgp Pﬂ Oﬂﬁf’tre&f’é?fnﬁla&ﬁﬁt g? W’ﬁl%h it is
bonded - 1 aim!

"0 - pyrt Oaﬁplég)f @?&ﬁﬁ Egﬂf&c%@%)hagﬁ%@?ﬁh@é oms Q(e?yrfdﬁ el

-0 -0 (t@&aﬁiftﬁeaﬂrrﬁq’rhe piperidioe. @pejziek jinid aﬁﬁ%PW%?‘ﬂy'Eﬁllfuraﬁl kyl or phenyl

bst d he wh

"% 1" or S hepOhigS. s S ERoRE bitp K, Stah, iidabhiiShamRiaindd WIBLE D V-
or nono- 2-@okérolinglizsinidzolidine, aslsdéiazmhdefthroptlabsnf thiemopholRe- al kyl, -nitro,

- CF3. .- CF2- CF3, d Lo 1 the f t
as pecfll0 THhesegn “ﬁﬁéz 83}2/'@?& 01%2 pg{\&(qq O%h éﬁ gﬁuﬁ%ﬁﬁgtelg"gah%ﬁﬁsgﬂden? I yI (r)fS one
anot her - héigfeﬁg'@fbrﬁﬁd)ﬁﬁ orgakib-rédital-ddrikvid 1t in @fimaig maletyle.by:. C( 01- phenyl

O -pyri ,
A9 Py remyoval of one atom; such as phenyl pyndyi thlazo!y morphohnyl and

naphthy! )
The term substltuted alkyl" means an aikyl radical substituted at ane or more
15 posmons by one or more radicals of the group haiogen nitro, sulfo amino,

" substituted amino, carboxyl, alkoxy, -O-aryl, -O- substltuted aryl, and hydroxyl.”
The term *“substituted anyl” means an aryt radical substxtuted at one or more
'posmons by one or more radicals of the group halogen, alkyt, substitufed alkyl

' nitro, sulfo, amino, alkoxy, aryl, substituted aryl, or hydroxyl groups, preferreg
20 is an aryl radical substituted at 1 to 3 positions by 1 to 3 groups.
- The tenﬁ “substituted amino” refers to -N(R'*), wherein R" s independently of -
g 'one another hydrogen atom, sulfo; alkyl, ary! -C(O)-alkyl, C(O}-NH-ary,
-C(0)-0 -aryl -C(O)—O-alkyi or C(O)—O-aryl wherein each alkyl or aryl may be.
.mdependently subshtuted '
.25. g The term sulfo refers to -S(O)y—RM wherem R*isan alkyl, ary! subst!tuted
. ayl, substituted. aikyl ammo ‘or substltuted amino and y.is zero, one or two.
The term "ha!ogen is understood as meamng fiuorine, chlonne bromlne or -
“jodine. :
‘The term —(C1-C4)-alkyl" is understood as meaning hydrocarbon rad:cals -

- 30 . whose carbon chainis: finear or branched and contains 1 to 4 carbon atoms

In a fourth aspect of the present invention there is provided a process for the preparation of

the compounds of the formula | as defined in the first aspect



C(O-0Ophenyl, -C(O-NH(Cl-Ca)-al kyl, -C(O=0(Cl-C4)-alkyl or
-(C1-C10)-al kyl, wherein -pyridyl, alkyl or phenyl are unsubstituted or 5
mono- to tri- substituted independently of one another atb Qeftember 2Hder
1.7.1to 1.7.11 as defined in the first aspect, R18 together Wth nitrogen
atomto which it is bonded forma heterocycle having 5 to 7 ring atons,
and R5 ,is hydrogen atom -(Cl-Cl(i)-alkyl: 10-- wherein alkyl is
unsubstituted or nono- to td- substituted by substituents independently
chosen fromt hose a's_defi ned under 1.¥71 to 1.7.4 as defined in the first
aspect, C(O-R9 or 'S(02-R9, wherein R9 is -(Cl-Clo)-alkyl
-O-(Cl-Clo)-al kyl,. wherein al kyI is unsubstituted or nono- to tri-
substi tut e¥ @Cqﬂmﬂsﬁéndently of one another as defined under 1.7.1 to
1.7.4 as dgfined i phenyl, which: is unsubstituted
or nono- t%ftrr- rg%&[}'ﬁlt u%@bo&?&é@ﬁ%ﬁn@ﬁ&lhder 1. 7 1to 1.7.11, or -N(R18)2,
wherein R18. is independently of one agether chosen from hydrogen atom
-(Ad -Cr)-alkyl, -C(O-(C1-C7)- aIRkyI C(O) phenyl, C(O) -pyridyl,
-C(O-NH (C1-C4)-al kyl , -C(O) -0 pheq )LI-E C(O-0(C1-C4)-al kyl or -(C1
- C10) - al kyl,. wherein pyridyl, al kyI r enyl are unsubstituted or nono- to
tri- substituted |ndependently of 8 e/%ot her as"™efined under 1.7.1 in to
1.7.11 as defined in the first aspe ¥4 ogether with nitrogen atom
to which it is bonded forma hetero%tle havr ng 5to 7 rrng atons. Ina
third aspect of the present inventi there is provided a' conpound of
formula (11), wherein 20 RL is brono, -CF3 or chloro, R2 is hydrogen atom
or 0-(6l-C al kyhwhictFR' i/, R"'\ﬁ‘RJB%)ﬁ; B’MH?\H%% %eﬁ%s dgﬁkﬁea ently of one
-anot her.. chosen from hydr ogen “at - pyri O - phenyl,
-(C, C7) - al kyl fOHt!(ll@)l wma@mmunybfmeforqulewo (C1- C4) al kyl, wherein
al kyl or phenyl "are unsubstituted or nopno- to tri- substituted by . -
substituents independently chosen®fronjby hal ogen or -0-(Cl-C2)- alkyl, and
RS i s hydrogen atom\H/dpyI : Speci fic preferred conpounds
and all pharnmaceutica - ﬂ V\/nich areillustrative
OW ng; 15 Septenber 2(_)04

B Sag- .
é: N R g
and is reacted with hydrazine hydrate and later with formaldehyde (R6
“isH)or RGCHO to give a compound of formuta Vi

10

LoV

and then oxidizing formula VI to give a compound of the formuta VI,



15 10 O Especially preferred are the conpounds 15 N (6-Ch

| oro-9H-p-carboli n-8-yl)-n icotina md e, as well as the bisnesylate salt,
bi strifluoracetate salt and bishydrochioride salt of 15 September 2004

N- ( 6- Chl or o- 9H 13- carbol i n-8- yi)-ni coti nam de,

N-(6-Chl oro-9H 0-carbol i n-8-yl)-3,4-difluoro-benzam de, as well as the
hydrochl ori de salt of N (6-Chloro-9H 3-carbolin-8-yl)-3,4-difluoro-

benzami de, N-(6-Chl oro- 7- met hoxy- 9H Bcar bol i n- 8- y!)-nicotinamd e as wel|
20 as the bistrifluoracetate salt and bi shydrochl oride salt of

- N-(6-Chl oro-7- ‘nmet hoxy=-9H 3-carbolin-8-yl)-nicotinan de and

~ 6-Chl oro- N ('6-chl oro- 9H'13R' carbol in-8-yl)-nicotinam de. The term "al kyl"
- by itself or as part anot her R Rt uent, ‘unless otherwise 25 stated
means a straight or bRanc d chakn hydrocar bon radical havi ng 1 to 10
carbon atons such as nes; \- propyl, isopropyl, n-butyl,

tertiary- butyl pentgy , nordy}, octyl, decanyl or cycloal kyl .
having 3 to carbon, 3 3 s /Lyl opropyt, cyctobutyl, cyclohexyl or
cycl oheptyl .. 15 Sedtenfer” 2004 16- Yhe term "al koxy" by itsel f or as part
on anot her substituent, ﬁﬁnl ess ot herwRe stated nmeans -0-al kyl or’
-0-substituted al kyl.. e term "heterocycle having 5 to 7 ring atons"
represents a r‘dhﬁifé!aﬂ toR*&R° tadi @0Y B te Bsareasatesed Eyforauta hadompdbindof 7 ri ng
menbers, whichy, p,ﬁagﬁr)ns 1, 2 5 or 3 heteroatons as ring nmenbers. Exanples
of heteroatons are 0 and S. Exanpl es of the term heterocycle having 5

to 7 ring atormmaﬁ@eawoaméndmagfelak%e%w@bemaﬂﬁé?ogmuiy VPEAdfy P! perazine,
i m dazol i ne, pyrazolidine, furan norphol'i ne, pyridine, pyridazine,

‘pyrazine, oxol ' a pemerurdiof the forndaXHol i di ne, 2-i soxazol i ne,

i sot hi azol i.di ne, 2-i-sothi az*aRFne\/lII} hi ophene or "t hi onor phol ine 10 The: term
"aryl" by itself or_as-part, on ano¢ bStI'[Uﬁqt g t herw se

stated refers W9e®nY BiRYLRiNGIoIEY PLA c?é'F § 2p dgHRedn dor ¥ Bcul e by,

renmoval of onec@hpsanddigie empaeRy! , pyridyl, thiazoly, rmr phol i nyl and
napht hyl . The term "substituted-al kyI " means an al kyl radical, substituted
at one O m)refe%“'@ﬂ)@ﬁ@%ﬁ@“%?”ﬁﬁ@‘ﬂ?“‘%l”@"%ﬂﬁ‘ agpaundof it ehgmisiah- hal ogen, .

ni troqgsulfo, amQy mh%%cﬁmm nfs2pRAMD by 8% a) oPBR! V!
- 0- substltutedggerly m and hydlroxyI ‘ Or erb%%substlrtute ary{al means an

aryl radical sitethe mremaﬂcme'sew aaﬁrfermahon with enantiomerically pure
acids or bases, dlromatography on chiral stationary phases or

derivatization by means of chiral enantiomerically pure compounds |
such as amine acids, s’eparation of the diastereomers thus obtained,
15 'and removal of the chiral auxiliary groups or -
g lsolatlng the compound of the formula | prepared by process a), b) or c)
 either in free .form or, in t_he case of the presence of acidic or basic’

-groups, converling it into physiologically tolerable salts.

in a fifth aspect of the present invention, there is provided a method for the
production of a pharmaceutical for the prophylaxis or therapy of disorders in whose
course an increased activity of |, B kinase is involved, comprising

bringing into a suitable administration form at {east one compound chosen from a

compound of formula |,

144]




‘positions by one or nore radicals of the group hal ogen, alkyl, substituted
alkyl, nitro, sUfo, am no, al koxy, aryl, substituted aryl, or hydroxyl
groups, preferred 20 is an aryl radical substituted at 118 Se@embei 200dns by
1 to 3 groups 'The term "substituted am no” refers to -N(R13)2 wherein R13
i s independently of, one another hydss@gen atom sulfo; alkyl, aryl,
-C(O-alkyl, C(ONHaryl, C(O-OCaryl, -C(O-0alkyl, or C(O) 0- aryl
“wherein each al kyl or aryl may be |ndependently substituted. 25 The term
"sulfo" refers to -S(Ovy-R14 ,wherein.R14 is an al kyl aryl, substituted
aryl, sulssttérediseneds foyh, o aﬁpmaourmofs‘awi@l@ft%ehvm'qabcaé!hépleffap'@ saoh, one or

two: ~ The 4y d&dnﬁ‘ﬂh‘aﬂﬁﬂal'tbg?ethérwﬁf & bRfthasSutiFBM durabf!drar i ne, chlori ne,

brom ne or, (C1-C4)-al kyl" “i s understood as meani ng
hydr ocar I@bMSIWQ@F@'bﬂtQ'e{Hb)'Wr&-ar bon chal nis linear or branched and
contains 1 to 4 carbon atons.: In a fourth aspect of the present invention

there i s provided a_process for the preparation of _the co ounds of the

formul a MWheeeinBsiBreBs af Byarefing sfong jpdependentdy eiasen foEy casbpiliat®mswhi ch

conpri Se%nﬂ‘?ﬁng'eHQto?nsCWQmCﬁs, Bpmﬁhaﬂgkdlgeﬂﬁla@no mrdfenBlko7 I1NHZ Ra N
Hin which R, "R2 8 and are-each as defined in

formul a pltrqgenwtcansc@trkb@awaeam% he formula IV, 0 in the presence of a acid,
converting into a conpound of the forrmula V, M

where the substituents R', R?, R%, R* and R® may be independently chosen from
1. hydrogen atom,

2. halogen,

5. sulfo,
6. -NOs,

7. -NH,,
8. alkoxy,
9. substituted amino,

10. -NH-C(O)-R", wherein R" is a heterocycle having 5 to 7 ring atoms, an alkyl, an
aryl, a substituted aryl or a substituted alkyl,

~11. -COOH,
12. -O-R™, wherein R is alkyl, substituted alkyt or aryl,

13. -C(0)-R", wherein R" s alkyl, substituted alkyl or aryl,



10 and is- reacted with hydrazine' hydrate and later with fornmal dehyde (R6
is H or RGCHO to give a conmpound of fornmula VI . ..RL R R3 { R and then
oxidizing formula VI to give a conpound of the fornula V8 SepemBepitidber
2004 18 where R1 to R4, R6 to R8 and B6 to B9 are as defined in formula 1,
a conpound of fornula (1) Another enbpgjnment may relate to a conpound of
the formula VII reacted wth a conmpound of the formula VI1 'Y -W(Mil)
‘where Y rmy-G@HGBRYgeheein RBt alkgl, Ribstisitealsaliklebrag in fornmula 1, to give a
conpound of the formula I, or resolving a.conpound of the formula 1, which
~on.account of its chemcal 10 structure may. occur in enantioneric forns,

pr epar ed Myapt,ocess a) or b) into the pure enantioners by salt formation
with enantionerically pure acids or bases, chronmatography on chiral
stationary phases or derivatization by neans of chiral enantionerically
pure conpéurdarylsuch as am no adds, separation of the diastereoners thus
obt ai ned, 15 and renoval of the chiral auxiliary groups, or isolating the
conmpound of the formula | prepared by process a), b) or c) either in free
form or, lifnstlisétubstsarylof t he presence of acidic or basic -groups,
converting it into physiologically tolerable. salts. In a fifth aspect of
the present invention, there is provided a nethod for the production of a
phar maceui €asubpstitutecharybr ophyl axi s or therapy of disorders in whose course
an increased activity of 1k B kinase is involved, conprising bringing into
a suitable admnistration format |east one conpound chosen from a
conpound 18falkgrnmula |, RL RZ R~ (1) \BB6

20. substituted alkyl,
21.-CFsor

22. -CFZ -CF,,

provided that at least one of R', R?, R®, R* and R® is not a hydrogen atom,
R%is

1. hydrogen atom,

2. alkyl,

3. alkyl radical, substituted at one or more positions by one or more of the radicals,
hatogen, amino or hydroxyl,

4. -C{O)»-R® or
5. -5(0). -R®, in which
R%is

a) alkyl,



R3rBs tom R 15 Septenber 2004 18a a stereoisoneric formof a conpound of
formula | or a physiologically tolerable salt of a conpound of formula I,
together with a pharmaceutically suitable and physiol oglT@éptembet 2004bl e
exci pient, wherein B6, B7, B8 and B9 are ring atons independently chosen
from carbon atons and nitrogen atonsl8nd wherein 136, B7, B6 and B9
together are no nore than two nitrogen atons at the sane tine; where the

subst i tue rom 1.

nydr ogen: o Bl repicEh BB of e %%"H%ypﬁﬁfﬁhgéﬁeﬁé‘ﬁ?%*%oﬁnﬁ%%?% N2,

8. al koxyhalegers atnind QrdeXalm no, -NH-C(O-R 5, wherein R15 is a

het erocycle having 5 to 7 ring atom; an alkyl, an aryl, a substituted
—aryl or a substituted al kyl, 11. -COOH, 12. -ORlO, wherein R10 is al kyl ,
substitutedrdl kyl or aryl, 12 12 13. -C(O-R, wherein Ris alkyl,
substituted al kyl or aryl, 15 Septenber 2004. 18b 14. -C(O-0O R12, wherein
R12 is al kyl, substituted al kyl or aryl, 15. aryl, 16. -0-aryl, 17.

subst i t ut edergrradical, yubstitudsalipoe or ooselpegitians by e aiintoye of the radicdist i t ut ed

al kyl , halogen, amino, or hydroxyl,

e) -NH,,

f) alkoxy or

g) substituted amino, and

R® and R’ may be independently chosen from

1. hydrogen atom,

2. halogen,
3. -OH,
4. methyl,

5. -0-(Cy -Cyo)-alkyl, wherein alkyl is unsubstituted or mono- to tri-substituted by
substituents independently chosen from

5.1 aryl,

5.2 halogen,
5.3 -NO;,
5.4 sulfo,

5.6 -COOH,



21. -CF3 or 22. -CF2 -CF3, provided that at least one of R, R2, R3, R4 and
"R8 is not a hydrogen atom R5 is 1. hydrogen atom 2. alkyl, 3. alkyl

radi cal, substituted at one or nore positions by one or Ho¥eptembenib04

radi cal s, halogen, am no or hydroxyl, 4. -C(O-R9 or 5. -S(0)2 -R9, in
which R9 is a) alkyl, 15 Septenber 2004 18c b) al kyl radical, substituted
~at one or nore positions by one or nagg of the radicals, halogen, am no or
hydroxyl, c) aryl, d) aryl radical, substituted at one or nore positions by
one or nop-€-WHzthe radicals, halogen, amino, or hydroxyl, e) -NH2, f)

al koxy or g) substituted amno, and R5 and R may be independently chosen
from 1. hydrogen atom 2. halogen, 3. -CH 4. nethyl, 5. -O(Cl

- C10) - al k97 -Oviker@)alkalatyl is unsubstituted or nono- to tri- substituted by
substituents independently chosen from5.1 aryl, 5.2 halogen, 5.3 -NQ2,

5.4 sulfo, 5.5 -CO0H, 15 Septenber 2004 18d
o - 5.8-0OH, or

6. -N(R"™),, wherein R" is independently of one another chosen from hydrogen atom,
aryl, -C{O)-(C, -Cy)-alkyi or substituted aryl or alkyl,

wherein said -C{0)-(C, -C4)-alkyl is unsubstituted or mono- or tri-substituted
independently of one another as defined under 5.1 10 5.8, or

R* together with the nitrogen atom to which it is bonded form a heterocycle having 5
to 7 ring atoms.

In a sixth aspect of the present invention, there is provided a method for the
pro.duction of a compound for the prophylaxis or therapy of disorders in whose
course an increased activity of I, B kinase is involved, comprising bringing into a
suitable administration form at least one compound chosen from a compound of
formula I,

Ly

wherein R', R? and R® are independently chosen from hydrogen atom, halogen,
€yano, amino, -0-(C, -C;)-alkyl, nitro, -CF; or

‘wherein R" is independently of one another chosen from hydroegen atom, -(C; -Cy)-
alkyl, -C(0)~(C, -Cy)-alkyl, -C{O}-pyridyl, -C(O)-phenyl or -C(O)-0-(C; -Cy)-alkyl,
wherein alkyl or phenyl are unsubstituted or mono- to tri-substituted by substituents
independently chosen from halogen or -O-(C; -C,)-alkyl, and

R’ is hydrogen atom, -C(0)-OH; -, methyl, -5(0), -CH;, -C(O)-morpholinyl, -CH, -CH,
-OH or -CH; -C(0O)-NH,,

provided that no more than two of R', R?, R® and R® are a hydrogen atom.



5.6 -NH2, 5.7 -O(C1l-C4)-alkyl or 5.8 -OH, or 6. -N(R13)2, V\,herein R13 is
|ndependently of one anot her chosen from hydrogen atom _ary
-C(O-(C1-C4)-al kyl or substituted aryl or alkyl, mhereﬂr?%%‘?tﬁmb?f(%ﬁ)o“(Cl
-C4)-al kyl is unsubstituted or nono- or tri- substi t ut ed i ndependent |y of
~one another as defined under 5.1 to 5.8, or R13 together with the nitrogen
atomto which it is bonded forma hejgrocycle having 5 to 7 ring atoms. In
-a sixth aspect of the present invention, there is provided a nmethod for the
production of a conpound for the prophylaxis or therapy of disorders in
whose course an increased activity of Ik B kinase is involved, conprising
~bringing.into a suitable admnistration format |east one conpound chosen

~froma cbt@@emdtmhspefoobnueardsbnt itdhtivhah&lens Blovided aad?)ﬁw m%ﬁl hfcﬁdependent ly
chosen fg ano, amno, - kyl, nitro,

-CF3 or wher e| R &%%ncagiof'%@%'ﬂd)gﬁ?rﬁ?ﬁ eSREPEHBA ﬁ@seﬂ ffesethef r om hydr ogen
at om (mmmmdsafiommame@ﬁr(emn@emr depbet, a%@noi@d&éigx({))lerabgsgt phenyl or

0-0( phe tituted -
o 111 - sttt PPl nalen e Lot driounErieetippetnioserst heom hal ogen or

-0 (C1 - ©paindy bf tharfiotnefa I, foglitdr Qrﬂﬁ@t I@bﬂrﬁne gﬁé@%a@dﬁcaﬂﬁfm%%d deg( ﬂét o

-CH3r -

nor e th%’%mm&oc%mper@é eﬁ@p’ﬁﬂtda?ét"é?r éCtﬁ’eWHPR?@E%OE@WaW 15 Sept enber 2004
18e In a seventh aspect of the present invention, there is provided a
conposition which conprises an efficacious anount of at |east one conpound
chosen fromthe conpounds of fornmula | as defined in the first aspect, a
physi ol th rmula.l or an

opt i onam&§%§E%?§?£h#§OI§ gui"yo@ er%l% S%@%%ggﬁlg@ogn%dst ﬁithfeg?rﬁm'%i , toget her
w t h at dapalde ofals f%ﬂahmmeuﬂlngmellrwt@mmcmhﬂre fames,  piyydeahopdoatihy tol erabl e

exci pi e | ound Qr auxili ar he pr.eparation of
physi ol (r;ggl cgﬂg} lE‘Jfo\(f abﬁ ev‘gé [f_eaggﬂ{?o }é‘saso'?y %Pﬁlmoalafes capabl e of
sal t forhwﬁmgnmparbmbtﬂil, ﬁigoifbé;r, én@b&b@hﬁl@ﬁﬁrcﬁr%rbﬁrﬁﬂ%eses Ty be carried out

in a nmanner er se basi ¢ reagents. such as hydroxi des,
carb Onate@@mple {}lrr\{\thv)l or tneithmee ethanolarnuge ar tnethanolamme o>r/

alternatively basic : am:no acids, for example lysine, omlthme or argmme the
carkexylic acids form stable alkali metal alkahne earth metal or. optlonal{y
subsntuted ammonium salts. If the compounds of the. formula I contain basic

groups stable acid addrtxon salts can also be prepared using strong ac:ds For



hydr ogencar bonat es, al koxi des and al so anmoni a or organi c bases, for

exanpl e trinmethyl- or triethylam ne, ethanolanm ne or triethanol am ne or

alternatively basic amino acids, for exanple |ysine, onitPeRieBPerA408Ani ne,

the carboxylic acids formstable alkali netal, alkaline earth nmetal or
optionally substituted ammoniumsalts. If the conpounds of the fornula |
contain basic groups, stable acid addition salts can al so be prepared

usi ng strong aci ds. For 15 Sept enber #8904 19 this, both inorganic and

or gani ¢ aC E‘ grgh&&la@;.dswﬁgamm&mmcsugawﬂrsmioohosnhorI o

nethanesul onlc enesu nic, p-toluenesul fonic

br ormbenzemeﬁturid pho:sphoaydm@BaW%ﬂfpﬂlésWWZ@H%U'me‘F fa-tebrenesulfgnicuts oni c:

-~ acetic, lic,, tartari 3 e suitabl e Yet
anot her-- e W%’?ﬂzeﬂﬁi)ﬁff%@Fa?ﬁﬁ}hgk%ﬁg‘gdréa?élef%éiyca Bsﬁﬁﬁﬂﬂgbﬁo@é’nprl se of an
ef f.i caci ouscan® éklic tarkiic] fesinicordritummanstid avid ateesdimbteul a | “and/or of a
physiologically tolerable salt of the conpounds of the fornula I and/ or an
optionally stereoisoneric formof the conpounds of the forrrul a |, together
wth a pha }fﬁﬁ&HéH Gabddim 'n‘iaﬁ%ﬁte%%%{é Bhew ﬁﬁil:h)fna GlopRL & Sxci pient,,
addi tive and/ or fer active- co S GNna - auxi I'Iar s PAREount of the
phar macol ogifcatiops apeurtiobst; Ieam@neomppwrdbofrﬂm/fobeulal]iahdfm efdor the
pr ophyl axi h M i ncreased
et vl by oPTRgoRr AR Ble S bsGRharbas! 85h SRS B aR By, "ot .
r heunat oi d staredisorhertc f()lmmoitthe comapeurgs qftifelfannnmml cbm@atheasmlhaaart hr| tis,

Al zhei nmer' s, di seas MALOUS di SR otent.ia of,, cyt ot oxi c

‘therapi es) pha?#ﬁ@@'%? a{;a%le o phé(? PIIO mc,J tgfrae(r)%i!é Qxcf‘?{%nt %(%Jlr"?!&ca@ﬁi{q Tcal s may
general ly lmﬂneadnﬂmmc:mmoenldmrai duxilierieparental |y or by rect al, inhale or
transdermal adm nistration. In an eighth aspect of the present invention,
there is provided the use of a therapeutically effective anbunt of at
| east one @ngmmoact otfhms;marrha@ﬂngﬂcad:pmmeuiasl the)f:ompowndsanduy iaesmdtab!erfed in the
first aspe tereol soner | rmo of the .fornmula I, or a
hyst of og Ji POPRUPIT AT BERRY br PRl ofRaR os Eourte R s e "t ne

manuf act ur eactm‘itya)f Bdiircaaeninvdherd. T hesﬂmaglnalupalﬁoeeXarm:xQMM| ng at |east
one di sorde | Vi i ase, anot her
obodi mon TheynRERAn By GEE B RRaibi, dallahilt, AihBHercSidase T

Sept enber ZGMIOﬁ%DL(s:@isorders {potentiation of cytotoxic therapies), cardiac infarct or

atherosclerosis.

The pharmaceuticals may generally be administered orally or parentally or by rectal,

inhale or transdermal administration.

In an eighth aspect of the present invention, there is provided the use of a
therapeutically effective amount of at least one compound chosen from a compound
of formula | as defined in the first aspect, a stereoisomeric form of a compound of the
formula 1, or a physiologically tolerable salt of a compound of the formula | in the
manufacture of a medicament for treating a patient experiencing at least one disorder

involving an increased activity of |;B kinase.

Still another embodiment may relate to the use of the compounds of the formula |



R5 25: and/or a stereoisoneric formof the conpounds of the formula I
and/ or a physiologically. tolerable salt of the conpounds of the fornula I,
for the production of pharmaceuticals for the prophylaxr§3%ﬂﬁmphgﬁgﬂﬁ
di sorders in whose course an increased activity of 1kB kinase is |nvolved,
15 Septenber 2004 20 wherein B6, B7, B8 and B9 are independently sel ected
fromthe group consisting of carbon Httom and nitrogen atom and. wherein
B6, B7, B8 and B9 together are no nore than two nitrogen atons at the sane
time; mhere t he substituentsRRl, K8, R3, R4 and R8 independently of one
.another are 1. hydrogenRat ol . T 3_ -0H 4. -CN, 5. sulfo, 10
6. -N®R, 7. . -NH2. = stituted amino,. 10. -NH C(O) - R15,
~wherein R15 is a heteroch i 9\3‘ o7 ring 15 atons al kyl, aryl,
substituted aryl or subg ' N 11. -cod¥ 12. -O RL0, wherein R10
is al kyl, substltuted ﬁy N 13. -C(O)-R12, wherein R12 is al kyl,
substituted al kyl “or aryl 3 .14. N—C(C»4C>Fu2 mhereln R12 is as defined. .
above, 20 15. aryl, é@ aryﬂ 17. Bubstituted aryl, 18. -0-substituted
aryl, ~19. alkyl, 25 20 substlﬁﬁted alkyl, 21. -CF3 or. 22. -CF2-CF3,

prvigled gl 81 eSS BRE s o Bfofnad ¥ B ofRubT o, My ogen atom

RS54 8
phys:ologlcally toleratile salt of the compounds of the fomnula |,

. forthe productlon of pharmaceutlcals for the prophylaxis and therapy of
. dlSOt’C_leI'S in v_vhose course an increased _at_:t:vgty of kB _k_mas_e is involved,



30 2. alkyl, 3. alkyl radical, substituted at one or nore positions by one
or nore of the radicals, halogen amno or hydroxyl, 4. -C(0O-R9 or 5.
-S(0)2-R9, in which 15 September 2004 5 10 21 R9 is a) @Wtem'ae}f?étoﬁyl
radi cal, substituted at one or nore positions by one or nore of the

radi cal s, halogen, am no or hydroxyl, c) aryl,. d) aryl radical,
substituted at one or nore positionggby one or nore of the radicals,

hal ogen, no, or H stituted am no,
and R6 an ﬁde%@#géﬁ‘fyi)%? %g)'rb ﬁcrjl%'t] e?é}%é:tgé%fmh %Hgn atom 2.
hal ogen, 03,55,§t,n SHdartzdh Qt’énﬁﬁndﬂfnltmigérlmtom&nd wt@relﬁJBGCBe)Baaer/Bg wher ei n

al kyl is unsubstltut ed or nono- to tr Rlégﬁ_tltut eg | ndependently of one
anot her biogsthersrgIno m@ezh%%ewogeﬁaéom M fo, 5.5 -CO0H 5.6

- NH2, where the substituents R', R%, R®, R* and R® independently of one another are
5 1. hydrogen atom,.
halogen,
- -OH,
-CN,
sulfo,
-NOg,
-NHaz,
alkoxy,

10

® e N ;AL

substituted amino,

P N
©

-NH-C(O)-R"®, wherein R'® is 2 heterocycle having & to 7 ring
15 - atoms, alkyt, a_r'yL substituted aryl or substituted alkyl,

11. -COOQOH,

12.  -O-R™ wherein R" is alkyl, substituted alky! or aryl,

13.  -C{O)R™, wherein R is alkyl, substituted alky! or aryl,

14.  -C(O)-O-R™, wherein R is as defined above,
20 15.  aryl, |

- 16, -O-aryl,
17.  substituted aryi,
18.  —O-substituted aryl,

19. ~ alkyl, .

25 ' 20. substituted alkyl,

2 -CFjor. | . ‘
22. -CF,-CF3,

provuded that at least one of RY, R, R, R* and R is not a hydrogen atom,
Ris 1. hydrogen atom,
30 . 2. alkyl,
3. alkyl radical, substituted at one or more positions t?y one or
more of the radicals, haioge.n, amino or hydroxyl,
-C(O)-R® or
5. -8(0)-R® in which



5.7 -0 (Cl-c4)-alkyl or 5.8 -OH, or 6. N(R13)2 , wherein R13 is
I ndependently of one anot her hydrogen atom aryl, -C(O);é%Cl- Clié% al laal) or
substituted aryl or alkyl, wherein alkyl is unsubstituttiSertempao00do tr -
substituted independently of one another as defined under 5.1 to 5.8, or
R13 together with the nitrogen atomto which it is bonded forma
het erocycle having 5 to 7 ring atons. Preferred is the use of the conpounds
of formula 1, wherein 15 Septenber 204 22 B6, B7, B8, and B9 are each a
carbon atom R1, R2, RS, Iﬁbign%)% ipdgpendently of one another are 1.
~hydrogen atom 2. hal ogen, S -CN, 77 4. -COON, 5. -NQ, 6. -NH2, 7.
-0 (C1-C10) - al kyl, wherein al kyd) i s aling cuficalt substituoed abmee ot mordl0 pent a-
substituted i ndependently of one anaqther. 15 20 25 30 7.1 phenyl, which
is unsubstituted or nono- to penta- p&aﬁ@f‘?%@@a %W‘?f&logéfé%rﬁﬂ'cpaqsv
--.0-(C -C4)-alkyl, 7.2 halogen, 7.ndlogdni2amino/ordhydrbkyl,7- 5 - COOR16, wherein
R16 is deogen atomor -(Cl-Cl0)-alkyl, 7.6 -N®,” 7.7 -S(O Y-Rl4, wherein
y is zeto, 1 or 2, Rl4 is -(Cl& ,10)afy|al kyl, phenyl, .which is unsubstituted
or nono- to penta- substitutedgas defyng 0 HSL r 7.1to
O oo o A d3s defjinsdichiobusstib LYSRL B HIME
, positions by one or more of the radicals,

hatqgen, amino, or hydroxyl,
| &) -NH |
10 f) aikoxy or
g) sdbsﬁtutédamino, and
R® and R independently of one another are ]
hydrogen atom,
halogen,
-OH,
methyl,

15

I

-0O-(C+-Cio)-alkyl, wherein alkyl! is unsubstituted or mono- to tri-
substituted independently of one another Ey |
51  aryl,
20 : 5.2  halogen,
53 -NO,,
54  sulfo,
55 -COOH,
56 -NH:, s
25 57 -O-(C4-Ca)-alkyl or
| ' 58 -OH,or -
6.  N{R™),, wherein R” is independently of one another hydrogen
atom, aryl, -C(O)—(C1;C4)-alk3d or substituted aryl or alkyl, |
‘wherein alkyl is unsubstituted or mono- to tri- substituted
30 A - independently of one another as defined under 5.1 to 5.8, or
R™ together with the nitrogen atom to which it is bonded form a
heterocycle having 5 to 7 ring atoms.

Preferred is the use of the compounds of formula 1, wherein



wherein R 13 is independently of one another hydrogen atom phenyl,

-(C1-C10)-al kyl, -C(O-(C1-C7)-al kyl, -C(O- phenyl,

~C(O-NH-(C1-C7)-al kyl, -C(O-0O phenyl, -C(O)- NH phenyl15 September 2004

-CO-0(C1-Cr)-alkyl, -S(OY-R14, wherein Rl14 and y are as defined above,
and wherein al kyl or phenyl in each case are wunsubstituted or nono- to

penta-substituted independently of ope another as defined under 7.1 to

.7.11 above, or R13 qtl]gget her with,the nitrogen atomto which it is bonded
forma he?’ér%bﬁﬁl an @F%egcq%ca}rbp @Mt oms, 15 Septenber 2004 10 15 20 25

.30 23 7. gﬁte ndvﬁﬁqhgéﬂbrﬂlaﬁwaérﬁe smsthbsaret ut ed or nono- to penta-
substltuted I ndepe nt y of one another as defined under 7.1 to 7.11

above, 7.9 a rddl calmdmeéc&f@ﬁ from pyrrolidine, tetrahydropyridine,

pi peri di ne, ra2|l_\r‘):1 é m dazol i ne, pyrazolidine, furan, norpholine,

pyri di ne, pyr| azi ne, raZ| ne, oxolan, imdazoline, isoxazolidine,
2-i1sox@zol i ne, 3,sot kCaékol i di ne, 2-isothiazoline, thiophene or

t hi onor phol i ne,, 7.10 .- 7—C7)-cyc| oal kyl or 7.11 =0, 8. -N(R13)2, wherein
R3is as defifed i "%?Fabove, 9. -NHC(O-R 5, wherein RI5is 9.1 a -

radi cal e. sel ectsed fr.mm,pyrrolidine, tetrahydropyridine, piperidine,
pi perazi ne, i m dazoline, pyrazolidine, furan, norpholine, pyridine,

pyri dazi ne, pyreazi neN xol an, inidazoline, isoxazolidine, 2-isoxazoline,
| sot hi azol-i di ne, FQi‘kM”ﬁvheﬁem Qlequ@:nQubéthm@aw potlo-ne,  wherein -
sai d radical |s unsubs 't ed or nono- to penta-
10 : penta- substltuted independently of one another by

7.1 phenyl, which is unsubstituted or mono- to penta-
substituted by halogen or ~O~(C1-Ca)-alkyl,

7.2  halogen,
7.3 -NHj,
15 74 -OH, | _
75 -COOR'™, wherein R™ is hydogen atom or -(C1-Cro)-alkyl,
76 -NO,

7.7 -S(O)y«R14 , wherein y is zero, 1 or 2, R™ is -(C4-C1o)-
élkyl, phenyl, which is unsubstituted or mono- to penta-
20 substituted as defined for substituents under 7.1 fo 7.11,
amino or -N(R"™)a,
whereih R" is independently of one another hydrogen
atom, phenyl, ~(C+-Cro)-alkyl, -C(O)-(C+-Cr)-alkyl, -C(Q)-
-phenyl, -C(O)-NH-(C+-Cy)-alkyl, -C(0)-O-phenyt, -G(O)-
- 25 " NH-phenyl, -C(0)-O-(C+-Cr)-alky!, -S(0),-R™, wherein
R™ and y are as defined above,
and wherein alkyl or phenyl in each case are
unsubstituted or mono- to penta- substituted
- indep'endehtly of one another as déﬁned under 7.1 to
30 | _ 7.11 above, or | o
R*™ together with the nitrogen atom to which it is bonded

form a heterocycle having 5 to '7 ring atoms,



“substituted independently of one ahother as defined wunder 7.1 to 7.11

above, -CF3, benzyl or -(C1-C10)- alkyl, wherein alkyl is nono to tri-
substltut ed |ndependently of one another as defined undetb September 20081
above, -(Cl-C10)-al kyl, wherein alkyl is unsubstituted or nono- to

pent a- substituted independently of one another as defined under 7.1 to
7.11 above or by -0-(Cl-Cl0)-al kyl, wherein alkyl is unsubstituted or
.mono- to penta- substituted |ndepende2r3ly of one another as defined under
7.1 to 7.11 above, 973 (G@-ﬂ?@nytwdtenathlqhenms:ﬂmswmw,orwﬁmmeltcm R13 is as

defined in 7.7 above, or ere | is unsubstituted or
" mono- to penta- substlttﬁeé%a |%g§%é#@e'm8 rt#‘"ﬁ Pé’ﬁ%?ﬂ%‘?‘eﬁés' defi ned under
7.1 to 7.11 above, by -O-ddfihe€LBdarel. ky_d3,7 ’qyascﬁ,eSeptenber 2004 24 -CN, by
-CF3, by -(C1-C10)- aI kyl, wherein alkyl is nono to tri- substituted

i ndependent |y of one Qnot%@ﬁd’%eGQ?FWQJFC"GM@'P“C’?“Q_ telsatydrapising or two
substi tguents of the phen S(Oy-R14 ,
g p y;!ae?rf diﬁ%%erﬁaﬁih@a@ggéeﬁﬁﬁbaﬂré&%@ ng %19'3 n (Oy-

wherein R14 and y are as I ne ) erein Rl12
i s phenyl or - (Cl-C7) - al kypbrphaties, myndmlekpvﬂd&ﬂn%l@él’%ﬂn%oaoiansubst|tut ed or

nono- to penta- substitut, t .as . defined under
7.1 to 7.11 above, 10 12'%‘13@(“@65?;‘&%%8 ‘t’/\ﬁ%oée %Q%C?ﬂ?ﬁéh'%ioﬂ*ﬂwgd in 11.
above, 13. -(Cl-C10)-al kyi-;so‘tbﬁazcmne thidpenke or thismbsdhicling,ed or nono- to

pent a- substltut ed [ t] one anot her as defined under 7.1 to
7.11 above, %3806?8 &M 3&‘@‘3 9% - al kyl , 15 15.
-O(CB{)C4)-aI kyI (C37¢?) £gcl oaI kyl , 16 (C1-CA4)-al kyl -N(R13) 2, wherein R13

is as defined in 7. ab(psve - CF3
-8. 2, whereln R"™is as def ned in 7.7 above,
9.  -NH-C(O)-R'™, wherein R¥ is
9.1 aradicale selected from pyrrolidine, tetrahydropyridine,
piperidine, piperazine, imidazoline, pyrazolidine, furan,
15 ' morpholine, pyridine, pyridazine, pyrazine, oxolan,
o ' 'imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine,
2-isothiazoline, thiophene or thiomorpholine,
wherein said radical is unsubstituted or rono- to penta-
substituted independently of one another as defined
20 under 7.1 to 7.11 above, -CF3, benzyl or by ~(C4-C1g)-
alkyl, wherein alkyi'is mono to tri- substituted
independently of one another as defined under 7.1 to
7.11 above, . _
_ 9.2  -(C4-Cyg)-alkyl, wherein alkyl is unsubstituted or mono- to
 25 | o - penta- substituted independently of one another as
| defined under 7.1 to 7.11 above or by -O-(C1-C1o)-alkyl,
- wherein alkyl'is unsubstituted or mono- to penta-
substituted independently of one another as defined
7 under 7.1 to 7.11 'abot/e,
30 . 93  +(C;3-Cy)-cycloalkyl, 7 .
94  -N(RP), wherein R" is as defined in 7.7 above, or
8.5 phenyl,-Wherein phenyl is unsubstituted or mono- to
penta- substituted indepehdently of one another as
defined under 7.1 to 7.11 above, by -O-(C-Cyg)-alkyl, by



18. -CF2-CF3, provided that at least. one of R, R2, R3, R4 and R8 is not a
hydrogen atom 20 R5 is 1. hydrogen atom 2. -(C -Cla)-al kyl, wherein

al kyl is unsubstituted or nono- to penta- substituted i nthepememhel2008f one
anot her as defined under 7.1 to 7.4 above, |I. C(O-R9, wherein RO is 25
-NH2. -(Cl-C10)-al kyl, wherein alkyl is unsubstituted or nono- to penta-
substituted .independently of one angaher as defined under 7.1 to 7.4, or

N(R13)2 , wherein R13 is as defined ) bove, or. 4. S(0) 2:R9, wherein

RO is as defined in 3 abobd, bgcbx bwézr%@ﬁéwgzé&ﬁ/b@f&teﬁ%m a\”ﬁyﬂf?r&ﬁ 9% omto .

whi ch they are bonded fO{rﬂ‘gﬁgstp%ﬁri%ﬁén@enlw0@1@@%@@585 gefidier with the
nded"

atomto which they are bo orma heterocycle containing an additional
oxygen atomin the ring ander 7R6 tafd 1RDOVA @6 pep gebstityerds obie RiSYher are

hydrogen atom or nmethyl. 1 ept e [ 5 More preferred is the use of
TR

compounds of formula I crion phar maceuticals for the
prophyd axi s andgt hergyayyo' divaereiteRS’ and yaosas defimestin 7af abage.eased activity

of 1kB kinase is involved, wherein,5 B 7 ~and B9 are. e a carbon
atom R, R2, & an&@'&ﬁd@%@ﬁﬁbﬁtI'§pa?”ﬁﬁg'@ﬁb?ﬂéaﬁkygr%h%ﬁﬁr%gﬂn at om

hal ogen, cyano, ni fq@he@g@una@sﬁl@ﬂeﬁﬁm@hdfrytb,pamlt@radbsﬁtu&bq)heny| ,

- CF2- CF3, -CF3, N(R13)Z, wherein R13 is independent ){ of. one anot her
hydrogen atom 10 indepemigntly|atpne apRiiey RS dﬁ@f‘@g“ﬁ %’nJ{rI ©I0 - pyri dyl ,
-C(O -NH phenyl, -%&-Ophenyl, -C(0)-O(Cl-cA)-alkyl, -C(O-(C1-C7)--

al kyl or -(C1-C10)- y?',‘ wherei n al kzyl-=, pyridyl or phenyl are

unsubgd i t ut ed a. noAOORO-R'FiwherainsR| ti@aedeﬁm&!%qﬂehhéﬁw?- of one another as

defined under 7,1 to, 7. ' it j Lt o which
defl ned under Ta2 | chicnall BARRPAEILS i feg e HaRETy g Lo v
wherein y is zero, guggﬁt@edmpaﬂ;éemﬂy ef(cﬁb-@idﬂ)eraé*@éﬁnephmdﬁr J.1t0

7.11 above, _
14, -O-{Ci-Ce)-alkyl-O-(C1-Co)-alkyl,
15 15,  -O4Co-Ca)-alkyl-(Cs-Cr)-cycloalkyl,
16.  -(C+-Co)-alkyl-N(R™)z, wherein R™ is as defined in 7.7 above
17. -CFzor
18.  -CF2-CFs,

provided that at least one of R?, R%, R®, R* and R® is not a hydrogen atom,
20 R%is 1.  hydrogen atom, -
2. -(C4-C1g)-alkyl, wherein alkyl is unsubstituted or mono- fo penta-
substituted independently of one another as defined under 7.1 to
7.4 above,
3. -ClOMR® whereinR%is .
25 E -NH,, -(C1-C1o)-alkyl, wherein alkyl is unsubstituted or
| | “mono- {o pehta- substituted independently of one'andther
as defined under 7.1 to 7.4, or -N(R™), , wherein R is as
defined in 7.7 above, or . | ‘ .
4. -S(0)-R°, wherein R®is as defined in 3 above,
30 .or'R“ and R’ together. with the atom to which they are bonded form a
heterocycle, ' | _
. orR%andR® togeth.er with the atom to which they are bonded form a
| ~ heterocycle containing an additionat oxygen atom in the ring and
R® and R independently of one another are hydrogen atom or methyl.



which is unsubstituted or nono- to penta- substituted as defined 20 for
substituents under 7.1 to 7.11, amno or -N(R13)2, wherein R13 is as
defined above, wherein alkyl is unsubstituted or nono- tt° Peptemdanadld4 ut ed
“independently of one another as defined under 7.1 to 7.11, or -C(O-0OR12,
wherein R12 is as defined above, 25 R6, R7 and R8 independently of one

anot her are hydrogen atom nethyl, appno, -N(R13)2, wherein R13 is as
defined above, provided that at |east“Bne of Rl, R2, R3, R4 and R8 is not a
hydrogen atom and R5 is as defined above. 30 Even nore preferred is the

ot ot aoi SonbrE Bretfed BT Re b cmpRiRi OBmAR] forihe Broadngfl’ O ©
- physi ol ogi phdrnyadeatiesiabirehs atdphgfaxishencciberapyred disokdérbdn Wdosulcautse, for the

production_of pharmaceutical s for the prophylaxis and therapy of disorders
i n whose cﬁ’ﬂn‘%“geaaﬁ?di ‘?’\i‘é@@&aéﬂqs\?i’?w%;vepk L‘Eﬁeﬁbse i s involved, wherein;

R, R2 and -~ are jnde t e anot her hydrogen atom hal ogen,
cyano, e %‘g,?B"'-’ 8%@%?’%;%%&4 XEHF’{"??&st _CF2-CF3,. -S(O Y-R 4, wherein
y is 1 or R! R)RRbAdIR' independentlC8f QT3 aadthet aretheinggen aioint halaen,

unsubstituted or nono: to .tri-: bstituted as fined f bstituents
under 7.1 to 7.8Yang nitig %%,’O"@é@é‘laﬁ#y@epghf ?ﬁ’@ﬁ@ﬂdé@%’égéf one anot her
-C(O -pyridyl, kel agri?), atom - (CL-C7)-al kyl -C(O)-(C, -C7)-al kyl,

-C(O -phenyl, 15 -(Cl-ClO)-al kyl, -C(O)-N+ (Cl- C4)-al kyl, -C(O) - O phenyl or
C( O - O ( CA- C4) - al kyl Whegeist Bi"rs idepgyfientiy ¢haneginoisiynroges alRBubst i t ut ed or

T 0 11 or 20 R Cab P Gy PR O IR RS EAINAS bonded
form a heterocycle mnythHD)-@-whaﬂyhgc@b%s{01-c4)-alkyl, -C(O)}(Ci-Cr)-

' alkyl 6r -(C4-C1o)-alkyl, wherein alkyl, pyridyl or phenyl are
unsubstituted or mono- to tri- substituted independently of one
another as defined under 7.1 to 7.11, or R™ together with

15 nitrogen atom to which it is bonded form a heterocycle having 5
to 7 ring atoms,
S(0),-R",
wherein y is zero, 1 or 2, and R™ is <(C1-Cyo)-alkyl, phenyl,
which is unsubstituted or mono- to penta- substituted as defined
20 for substituents under 7.1 to 7.11, amino or -N(R™),,
wherein R" is as defined above,
wherein alkyl is unsubstituted or mono- to tri- substituted -
independently of one another as defined under 7.1 to 7.11, or
-C(0)-O-R™2, wherein R" is as defined above,
25 R® R’ and R® independently of one another are hydrogen atom, methyi,
amino, -N(R"),, wherein R'? is as defined above,
provided that at least one of R', R%, R®, R* and R®is not a hydrogen atom, and
R® is as defined above. '

30 Even more preferred is the use of compounds of formula i



- di sorders-in whose c&d

provided that at least one of R, R2 and R3 is not a hydrogen atom and R
i s hydrogen atom - (C1-C10)-al kyI wherein al kyl is unsubstituted or nono-
to tri- substituted independently 25 of one another as Webemembemd®d 7. 1
to 7.4, C(O-R9 or -S(0O2-R9, wherein RO is -(C, -C10)-al kyl,
-0 (C1-C10) -al kyl, wherein al kyl is unsubstituted or nono- to tri-
substituted independently of one another as defined under 7.1 to 7.4, 15
Sept enber 2004 27 pheny], which is unsubstituted or nono- to tri-
substituted as definedN\under 7.1 to 7.11, or -N(R13)2, wherein R3 is as
~defined above. 5 Most preEeFiN use of the conpounds of fornula Il
for the production of cal s\ for the pphyl axi s and therapy of
oY act|V|t3 | kB ki nase is involved,

wherein Rl, R2 and R3 are jndependently from one anot her hydrogen atom
hal ogen, cyano, amino, -© (Cl-$4)-alkyl, nitro, -CF3 or N(R13)2, 10
wherein R 13 is mdependeRi‘tIy of,.- one anot her hydrogen atom -(Cl-C7)-
al kyl, -C(O-(C1-C7)-al kyl, 8) pyridyl, -C(O -phenyl or -C(O-0 (Cl-
4) - al kyl , amzhef@istreblehweﬂbf@'hﬁﬂMhe@bmputlﬁdﬁ)SftmbLfbﬁdJléﬂlémﬂ@rato tri-

Zﬁgs%t %eg'%)}%‘Rjﬁ‘al to gl]esa%@g}hamt he‘;iﬂdﬁ ??h gen gar -0 (C1-A4) - al kyl,

- (O - nor pRpkidyiod n&k@fﬁnﬁm@lﬂegﬁcmﬁﬁztﬂ xis ShAMédPy of hat no nore
than two of Rl,r’{o He R5 are a ydrog@p%m Most E? ghly preferred

is the Sjsed@@rdﬁrﬁemcwhmmswnﬂwmed aciivifyef lk%m%ﬁwwmveﬁ of

phar maceut | fa@lesh.for the prophyl axis and therapy of disorders in 20 whose
course an |ncredsed activity of | kB kinase is involved, wherein Rl is
bromo, - CFR',&% artd BF are RBepandently fgenore anotber IydrageCalom) Hajdgen, R3 i s

i ogen, O BESEDspf LR eLco NG A, -pEAER Ry hosependenty of

- (O - (Cl- C4) - alvkgteimy is CoPR; O (C1- C4) -al kyl,. wherein alkyl or 25 phenyl

are.unsubsti tuted, or nono - substitut ed |nd endentl of one anot her
by haI@gen or % (BRI, é@k@ﬂ-alkﬂd yfé”WH'rsdﬁ@H ftyigd ar &3, et hyl
or -S(0 2-CH3, tr- substituted as defined for substituents under 7.1 to 7.9, Qr-N(R”)z. '

wherein
R is independently of one another -C(O)-pyridyl, hydrogen
atom, -(C4-C7)-alkyl-C(0)-(C:-Cr)-alkyl, -C(O)-phenyl,
15 -(C4-Cip)-alkyl, -C{O)}-NH-(C4-Cy4)-alkyl, -C(O)-O-phenyl or
~C(0)-0-{C4+-Cy)-alkyl, wherein
pyﬁdyt, alkyl or phenyl are unsubstituted or mono- to tri-
substituted independently of one another as defined
“under 7.1to 7.11, or
20 R'? together with nitrogen atom to which it is bonded form
a heterocyclé having 5 to 7 ring atoms,
provided that at least one of R, R? and R® is not a hydrogen atom, and
R® s hydrogen atom, -(C1-C1o)-alkyl, |
wherein alkyi is unsubstituted or mono- to tri- substituted independeht[y
25 of one another as defined under 7.1 to 7.4,
-C(O)-R? or -5(0),-R®, wherein
R¥is «(C1-C1o)-alkyl, -O-(C4-C1o)-alkyt,
wherein alkyl is unsubstituted or mono- to tri- substituted
independently of one another as defined under 7.1 to 7.4,



provided that no nore than two of Rl, R2, R3 and R5 are a hydrogen atom 30
Specific preferred is the use of the conmpounds of formula Il for the
production of pharmaceuticals for the prophylaxis and t Hérggpjeraberdd094r der s
i n whose course an increased activity of kB kinase is involved, wherein
R is chioro, R2 and R3 are each hydrogen atom and RS is -C(O-CH3, or R
is bronb, R2 and R3 are each hydrogen atom and R5 is -C(O-CH3, or 15
"Sept ember 2004 28- Rl is chioro, R3. 26 -N-C(O)-CH2-O CH3 and R2 and R5 are
each hydrogen at om plegnyRiwhich shinsubstitii@di & mdhd=(t{@}ri-pabatitutatda®- phenyl and

R2 and R5 are each hydrogen atom.. a are each chioro, R2 is
-C(O-CH3 and-R5 is ﬁ%ﬂﬁ%d@ﬁ%?ﬂ@%?ﬁ@“&ﬂﬂ%ﬁ are. each chioro, R5 is
hydrogen; atom and Rgnbgir RER 26d2fikE®aps&ye. account of the pharnacol ogi cal
properties, the conpounds may be suitable for the prophyl axis and therapy

of all those disorders in whose course an increased. activity of | kB kinase

ik.s i nval ve&os@@?%ﬂm th@uselgf fﬁ(@%ﬁn@%ag%f L fRRd P?&&dcﬁ{aﬁ peof kB
inase 1s I nvolved 1 nclude, Tor exa e the treatnment of joIn
i nf | ammat | pmermaceltickls fprdand hrophilaxisramelthatapydf disonders irswaoge obtree arthritic

condi tions_such as theumatqi g, spondylitjs ut arthritis, traumatic
Sothri t oo et o GRRRI ivear BRI and st coarthii i s,

Addi ti onal hy,p% 0 | B r f Ut e synovitis,
15- tuber cﬁl'oesi 55\'?d gt Egér)'ggg? %@%@lﬂg%ﬁﬂéﬁ g”%fﬂé%%"??@%ﬁ‘?’”gé'c 14, Reiter's
syndrome, eyaho; ardrei-Q;(Cadhdalkyl, sitrm, -CFsbobR *kndot oxi ¢ shock, gram

negat i sepsi s out J1d.0xi c. ~sho yndro hr.oni ¢ _pul monar :
et oy’ avedBiLR R HidEae R e A s DS A B st ¢ ess
syndrome, sili calRyis:C(OpCrmypakyls (D)ol -CLOpshambor I(OMOLTseases,
reperfusion injury, “carcinoses, , |l eykema, sarcomas, |y node tunors,
skin carci no;es&f)‘?%ﬁp‘ﬁﬁ‘ﬁ’&‘," 33'{3‘3,9( 85?%3,% a5 4ppubstifuted OHBQ“OITE’d i on, .
al | ograft rej ecgimfindddindeSeiRily of 8hé BABIREF By NaltRyeR YrPOUadscgr e useful in
the treatment- of : infections such as viral infections, for exanple HV,

cytomeg’ al ovir udlk{iGMg , influenza. adenovirus and the Herpes group of
v DR L08R BT B L HRE o7
fever and +8tHQHaOH oe-Gld-Ci@eNtyon; AIDS, AIDS rel ated conplex- (ARQ),
cachex! & SRRRAIK LB G PR Mo Bheoh: VR AL RPooR RS ' 2o
ti ssue forMest lighlypyeferiedis thealsetofthe amelponddsaitaimuly 1iforte
| production of pharmaceuticals for the prophylaxis and therapy of disorders in
20 whose course an increased activity of kB kinase is involved, wherein
'R'is bromo, -CF; or chioro, R?is hydrogen atom or O-(C4-Cs}-alkyl,
R? is hydrogen atom, bromo, chloro or -N{R™),, o
wherein R" is independently of one another hydrogen atom, -C(O)-phenyl,
~(C1-Cr)-alkyl, ~C(O)-(C1-C4)-alkyl or -C(Q)-O-(C1-Cy)-alkyl, wherein alkyl or
25 phenyl are unsubstituted or mono- to tri- substituted independently of one
" another by halogen or -O-(C+-C2)-alkyl, and
RS is hydrogen atom, -C{O)-CHs, methyl or -S(O),-CH,
provided that no more than two of R, R?, R® and R® are a hydrogen atom.

30 Spéciﬁc. preferred is the use of the compounds of formula 1i for thé production
of pharmaceuticals for the prophylaxis and therapy of disorders in whose
course an increased activity of IkB kinase is involved, wherein |
R'is chloro, R? and R® are each hydrogen atom, and R® is -C(O)-CH, or
R' is bromo, R? and R? are each hydragen atom, and R® is -C(O)-CHj, or



30 diseases. such; as Crohn's disease and ulcerative colitis- The conpounds
may al so be useful in the treatnent of diseases of or injury to the brain
in which over expression of TNFa has been inplicated suctd September 3§04
sclerosis, and head trauma. The conpounds may al so be al so useful in the
treatnent of psoriasis, Al zheiner's disease, carcinomatous 35 disorders
(potentiation of cytotoxic therapies). cardiac infarct, chronic, 15

Sept enber 2004 5 29 obstructive pul nary di sease (CCPD) and acute

respiratory, ( ) Rl Qt her .e di ment may rel ate
to a proc s'sf 'Br%mr@# éf@aﬁrb?? ad %3?Ch§g‘?(?ﬁe%orrprl ses -
bringi ng aétoh\eask' %ld‘r@nmb;snm Q(O)t-;b‘@afbemJﬂ)t@eriyl amcﬂlR5 aadRA dreldaeh

adm ni stration formusing a pharmaceutical sui tabl e and 5phy5| ol ogi caI |y
t ol er abl e kikogarepiomapR” pRd E’pﬁ%ﬁ?%?'@om} &G HaPIERA T ve
conpounds, auxiliaries. 10 Suitable solid or. pharmaceutical
pr epar atlow&?édéﬁgﬁlémfor exappl e, .. granul es, zoovvders, coated tablets,

t abl et §, (lm amd)Réagsea@ls;hkyupBom hysroges, am@y'tif@d% is -C{Pred-Gdspensi ons,
enul sions,- drops or injectable solutions; and.preparation' s’ having
protract ed rel easé of active. conpound, in whose pr eparation-

cust omar y gipddebadticE the @uﬁﬁa@fogﬂianrpp@ﬁés,,thedc&nmw@saﬁMe bi nders, coating 7
5 agents, swelling agent S O bricants. flavourings, sweeteners
and sol uﬁpﬁﬁ%fosﬁ'ﬁ”g %d' r\dqg%[ﬂ%?{ﬁ}' tH o‘f?ﬂﬁé?rﬁ ari es whi ch-may be

”Egt i-oned ﬁ%os@&ﬂﬂ%&iaﬂhiﬁ@éb&matmltytdf HeBnkinmsediis isiotiesd. Ulﬁﬁ‘ﬁiﬁl%&rlt manni Ej ol

and ot afs; talc, |acto ' ul ose ‘and-its
deri vaB| ve‘gh S&n‘?‘?‘rﬁ?e%ﬁmﬁﬁ t%i”@ %ﬂgﬁc%%s 'EVOIV%C?HC&QP .sunflower,

gr ounldnut @(anqﬂs&r&tr&aﬁn,en?ﬁf joiot ylﬂanrynzéte Igblydlog ?Hrdtls.dheenmsond uchI as, fjor_
exanpl.e, s ch%g] gl ycero
The, phar n%r@%' ng%ttﬁé;ra?tﬁﬁ% |onstuﬁa{rsesmE ﬁgera at% ugzidééj?@ g’ém ni stered.
in dose. arthrltrs. ﬁmﬁlQﬁﬂmtléo‘n@aﬁm?‘ﬁ@"tﬁsP&dﬁﬁVé‘ giis end gsteoadhdiés-t ai n” dose

of the 25 0 0E chRBolifddHlctuder@®e Medidmbat slRutdRRMitRN. | n the case
of solid-dose 30 unlts such as tabl ets caﬁsules coa e tablets or -

suppodPt ortierculosiss algmsclerpsisRUSHS f8g i . preferabl’ y
f r om appr csyndrsree, yeriotoxgernia, 3@Psis epptinghodk, bhdommce;hof;k |gr;a&ct i'on-sol utions

16 arPou g $Bndis) JRBR R EREA martfife, Whro BRI irbARABRy OXi matel y

dlseases 1nc!udmg asthma and adult respiratory distress syndrome smcos:s
pulmonary sarcoidosis, bone resorptlon diseases, reperfusion i mjury
20 ' carcinoses, leukemia, sarcomas, Iymph node tumors, skin carcmoses
- lymphoma, apdptosis, graft versus host reaction, aliograft rejection and
' leprosy. Furthérmore, the compounds are useful in the treatment of: :nfectlons
.. such as viralinfections, for example HIV, cytomegalowms (CMV), mﬂuenza :‘_
_ ) adenowrus and the Herpes group of \nruses ‘parasitic infections, for examp!e
: 25 '"malana such as cerebral mataria, and yeast and fungal mfectlons for examp!e :
- fungal menmgstls fever and myalgias due to infection; AIDS; AIDS related
o complex (ARC) cachexla secondary fo. mfectlon or malignancy;, cachexia . .
.secondary to acquired :mmune  defi icienicy syndrome. (AIDS) or to cancer S _'
: keloid and scar tissue fonnahon pyrests, dlabetes and mﬂammatory bowel
.30 d:seases such as Crohn's dlsease and ulceratwe colrus- The compounds

~ may also be useful in the treatment of diseases of or injury to the
“brain in Whlch over-expresszon of TNFa has been |mpI1cated such as multlple
sclerosis, and head trauma. The compounds may also be
also usefui in'the treatment of psonasns Alzhetmer’s disease, carcmomatous
35  disorders (potentiatlon of cytotox;c therapxes) card|ac lnfarct chronic:



"For the treatnent of an adult patient wei ghing approximately 70 kg,
depending on the. efficacy of the conpound-according to forrmula I, daily
doses of approximately 20 ng to 1000 ng of active conpolinBepipmbernsQidl v
from approximtely 100 ng to 500 ng, are indicated. Under certain

ci rcunst ances, 35 however, even higher or |ower daily doses nay be
appropriate. The admnistration of the daily dose can be carried out both
by single admnistration in the formof an individual dose unit or else of
a nunber of 15 Septenber 2004 30 smglg er dose units and by nultiple

adm ni stration of subdivided doses at specific intervals. As a rule, final
product s avbstrietier pilmoadatyydisesse-(€0RD ravslcapite respidaadg distfedB-, ESI - MS) .
Tenperatur ggg gAﬁﬁg in degrees Cel sius, RT means room 5 tenperature (22
Cto 26 Q). [ bns used .are either explained or correspond to the
customary conventions. Exanple 1, 7-brono-(3- carbollne 10 A sol ution of

norhat T eoPORN enfo Rl e AL ARl 0 ) v Lreatec
18 h aP RTpharmecewiasl wbich waspiseasdeingingtat tbashaer corpbund abf precfegiuile] and t he
st 10 ) HERRRLSE ) I PRSI ) T

' product . mh/@lO!ﬂg!IMy tﬂiefdbletexmalsnmmtfabbnopeatefﬁudhemgdutebleact:@ provide in two

crops 580 ne. Exanple 2, 1-acetyl-7-bronp- P
-car boI I ne P%d(rqﬁjg éi&fh?ﬁé (25 ng, 0.1 rrrml ) in dinetylformam de

(' DVF: g 20 vvas treated vmth010n1 of 1 M aqueous NaOH (0,10 nmol).
Af t er 19t‘i ryuitallesgolidrr pharmagulica preparalirsionms aneyfor esampe, Qthutds, 0. 095

mol ) was RedRs a:&gtedrtsa:@@ fh"btél&' Gﬁ.&é)cla%smegt SLFf;Bos}’Sﬁeg ﬁ&; 0N wais

partitioned i n Et OAc .and CItI‘IC aci.d cf gani ¢ er. vvashed wth
wat er, dr iJ'¢@eS: WH%“S'%W Siof} % r%r%é‘ﬂ??tﬁ?'@cﬁ lé)t’eﬁg‘isvé"‘iBfﬁﬂiijﬁ'é)ﬁfO“(?rude ‘
pr oduct . Thﬁur@rprd&atﬂéod&leésm&iﬁe c&hpﬁiﬁd}@ﬁ abloed prdparatigxane- acet one) on

11 vor o paferily BuiadBt, Sher afECafbans. o BB B, Sgtncieni or e’ (200
my, 0183 ragshys swellin@ageris, ngtantﬂ or labwicants. 8avgulrings) swastensesdret! with
gl yoxalic s%ﬁibﬁlzeysdéx‘%td%eﬁ relHlentd R4 auxiliaries which may be mentioned are

magnesium carbonate, titanium dioxide, lactose, mannitol and other sugars,

talc, lactoprotein, gelatin, starch, cellulose and its de;ivativés; animal and

vegetable oils such as ¢od liver oil, sunﬂowér, groundnut 6r sesame qil, ' ,

20 polyethylene glycét‘ and solvents such as, for example, sterile water and mono--
" or polyhydric alcohols such as glycerol.

The pharmaoeutlcal preparatlons are preferabiy produced and admmtstered in
dose. unlts each unit contalnmg as active oonstltuent a certain dose of the

25 compound of the fonnula i accordmg to the invention. In the case of solid dose
unlts such as tablets capsuies coated tablets or supposttones this dose can
be up to apprommate!y 1000 mg, pr‘eferably from approx:mately 30 mgto 300
mg and in the case of lnjectlon solutlons in ampoule form. up to approximately
300 mg, -preferably fram approximately 10 mgto 100 mg

30
For the treatment of an adult patient weighing approximately 70 kg, depending
on the. efﬁcacy of the' compound-according to formula |, daily doses of -
approxnmate!y 20 mg to 1000 mg of active compound preferably from
approxxmately 100.mg. to 500 mg, are indicated. Under certain curwmstances

35 - however, even hlgher or lower daily doses may be appropriate. The
admmtstratjon of the. dally dose can be carried out both by single
admlmstratlon in fhe form .of an mdmdua{ dose unit or else of a nuimber of



mol ). The pH of the aqueous |ayer was adjusted to 5 (wth 5% NaHCO3 t hen
1 MHCI) and the mxture stirred vigorously at RT for 18 h. The m xture was
then. diluted with. hexane (4 m) and the product filtereth 3emembeh20f4ni t h
water and (1:1) hexane-ethyl acetate. 15 Septenber 2004 31 The crude
product from above in 6N HCl (3 m) was treated 3 tinmes with concentrated
HCI (0.050 m) every 15 min while refdquxing. After refluxing for a total
of 45 mn, the reaction was concentrated to give a residue. The above

resi due wasnallerdoedl uhits zyd enesultiplé bdninigttatignaofisubdiv@ledGdoses 22. 9 nmol ) and
10% 5 Pd/%%icg %}"%The m xture was refluxed for I h and then filtered hot
t hr ough 5‘5?5 i ate e

chr omat ogr 55%%%@%%?%@ gHrﬁ% Tsesg)eéﬁﬁ @?Cg@%ﬁécgﬁgl ve 25 ng of
7-f 1 uor o- JFAGar oIS, T t@eéar&gmemm@egrees cemsom i meahydvavehl ori de 10

A m xt f4- yl h hi 660 ny, 3.55 |
and 4 %Lfﬁémméq%%z%pg bifoiy RohSiedpns Ysadses S ARSI Ty Ei nanol
(Bt OH BQ:d;q gwﬁét&gt@ﬁﬁ%gvéﬁ,oeg Cfor 1 hwth vvater (0.050 m).

The m xture en treated™wth concentrated HClI' (0.50 m) and refl uxed
for 14 h. .After concentratl ng the reaction, the residue was partioned in
met hyl ene chl oride 15 and saturated aqueous NaHCO3. The aqueous sol ution
was extracted wi.th methylene chloride (3 tinmes) and the conbi ned organic.
sol utions meldﬁi,ed Gwsm}ﬁ-aatbodimcentrat ed to give after chronatography

4.1 {: t I . b

O oo ek sSblth et AGFe e P he §37 et FErSbroRiBtE b BP0 "5
vater (1 ks eeéteatwmﬂ%nﬁﬁe RSM@Vrermghtmov}\bt errmmmmmgatﬁmg the reaction
to an aqueous mi xture, ‘the product was extract ed SE%;T%&HW ene chloride (3

tines). THdirrgiordi8d étr@'ﬁvrﬁ"é reHien; was cRISeqirpied Presitentrat ed.
The T esi dug s rbadling Rlaidish utls SBiBteaRE10% RiuedBsdpdCtqabedhi th L M HO

in ether preciprtate was collected and washed wi th ether and hexane
and 25 driErk prodpcowasiGitared amg washed ivdibovalsy fa giyp ORFIMS ChGWEECHI ori de sal t.

:r(r:]a?bgtprygérgg]%%m-@]%t%hagg{@wﬁgé@ Sﬂﬂué?gcpﬁﬁglgbggﬁ 0'CZ}Iﬁ:%EIlr]'e hlydrochl oride

salt was erbpabéeandyf T-bearho-Bocaabslmeut i on of 7- Isopropyl 13-carboline in
nmet hyl ene chloride with 1 MHC in ether and concentrating. The residue was
triturated with (1:1) - 30 nethyl ene chl ori de- hexane to give 15 ng of

7-i sopr opyExakhpied boi iagstyl-temeh ocarbeline
A solution of Example 1 (25 mg, 0.1 mmol) in dimetylformamide (DMF; 2 ml)
20 - was freated with 0.10 ml of 1M aqueous NaOH (0.10 mmol). After stirring at
RT for 30 minutes, acetic anhydride (0.010 ml, 0.095 mmol) was added and
reaction stirred 18 h at RT. The reaction was partitioned in EtOAc and 5%

citric acid and the org‘anic layer washed with water, dried (brine; MgS0O4), and
~ concentrated to give 23 mg of crude product. The crude product was |
25  chromatographed (7:3 hexane-acetone) on silica gel to give 10 mg of 1-acetyl-

7-bromo-B-carboline.

Example 3, 7~ﬂuoro- B -carboline
A mixture of 5-ﬂuorotryptamme hydrochlonde (200 mg, 0.93 mmol) in EtOAc (4
30  ml)and water (2 ml) was treated with glyoxalic acid hydrate (90 mg, 0.98
e mmol). The PH of the aqueous layer was adjusted to 5 (with 5% NaHCO; then
M HCI) and the mixture stirred vngorously at RT for 18 h. The mixture was |
then. diluted w:th hexane (4 mi) and the product ﬁltered and washed w1th water

A and {1:1) hexane-ethy! acetate



Exanpl e 5, 7-cyano- 1li -carboline 15 Septenber 2004 32 A dark solution of
exanple 1 (190 ng, 0.62 mmol) and CuCN (110 ng, 1.22 mmol) in N nethyl
2-pyrrolidone (1.5 m) was heated in a seal ed reaction tifdBeptemb@a®oa& f or
48 h. The m xture was filtered and the filtrate was diluted with water (50
m). A brow solid that precipitated was filtered, washed with water, 5
satur at ed aqueous NaHCCOB3, and then 1hanol - This material was dissol ved

in DMSO a di | Ht ed with agueous I—@I i ‘;Izgi S hom)?eneous_ dark sol uti on was
decol ori zed'&FHAC PrREUSHHP™ ghove & BY HAHSBh v@stifeatedS tigesiwith a concentrat ed

- sol ution idpnPMERted M@ (PWER APV A8 Mﬁﬁmrﬂ@rbh&ﬂciﬁg.eﬂﬁbf‘?ﬂﬁkiﬁb (fg}tgéy\c- THF
and saturated aqueous. NaHCO3. " The” organi ¢ sol utionh was dried”(MySO4) and 10
concent r attetal of 4% gn ghegeastion wagaocenrated ie giversresEuanphe aBover- ni t r o- R-

car bol i ne | ori de. . I S . tr ed with
concent ratrggﬁﬁ%tg‘%? CS?%HE?%HI\%%E?%EWQQ‘%\%@& Hgg? é@ﬁﬁ& !rr%r‘gsrh?p naﬁdoﬁ%/as heat ed
to 65 & uid/C (2@ rig)x fTheaixilbe bas aafitidedfogt hemdsthés filkered Hotitlrpugihe

sol uti'on was, careful | oured ipto ter (20 and=t he precipitate
filtered ﬁﬁt%gﬁ%@lfaﬁyq‘ﬁaww“{;ﬁéﬂ a%tt_ﬁﬁﬁéﬁ'&%ﬁ@%@@%ﬂ_ﬁ%‘?&{ééended in
sat ur at ed ragtHaAsIscHNSHDEER) aR Silica lgiel foafive R PP UsT Miubet®eartoiihé eri ng and
washing with water. The solid was taken wup in hot nethanol and this

solution treated with 1 MHC in ether (5 m). The 20 sol ution was

Concentram”ﬁgﬁ%ih?{%_85#0%9?gt-rciahfmi%q‘ﬁ'%&d?tbf@bher to provide 58 ng of a

7:3 mxture o arbol 1 ne rochloride and 9-nitro- Q -

car boll@ ne Awintarettfat-isdpropiphenylieydrazine tidisskipride 1660 oy, BAS menol)
L LE! o oaRgl b By TIAE R ALE M AR SR AR BRS¢ X
110 C. TheOreRwstadstreatedat 60/ 3P oy 85 &d féro1 piwith wateo (0:850 na). eTtheswibxitidieon of
EeE A TR L AN SRR CR T
(5:95 to %Bh&shiraiingiRé esaclibR BB rédidile wdl plrtidndGn mdthiénd bnerRdeetic acid) .,
Tf\e pi;%e. ;F@Ctali ons were ﬁgﬂbl ned and _Lyoprsn | i zied to pxrtow de 11 r_rg_ qf ]
7- car bdxy ang FalraiasAquesus NaHGQo r g aguaays soliliep Maseexiractedifh ono- R
o oo AL 8 L BEPARTOR b osfys st i Pr ot

(MgSO0O,) and concentrated to give after chromatography (4:1 hexane-ethyl

acetate) on silica gel 146 mg of product. o

The above product was treated with hydrazine hydrate (1 mi) in EtOH (4 mi)

20  and water (1 mi) and stired at RT overnight. After concentrating the reaction

o an aqueous mixture, the product was extracted with methylene chloride (3

times). The combined organic solution was dried (MgSO,) and concentrated.

The residue was redissolved in methylene chloride and treated with 1M HCl in

ether. The precipitate was collected and washed with ether and hexane and

25  dried to provide 102 mg of 6-isopropyltryptamine hydrochloride salt. This
| tryptamine obtained above was transfoﬁnéd into 7-Isoprapyl- B -carboline

according td the pfocedure used in ex_ampie 3. The hydrochloride salt was

obtained by treating a solution of 7-isopropyl-8-carboline in methylene chioride

‘with 1M HCl in ether and concentrating. The residue was triturated with (1:1)

, 30 methylene chloride-hexane to give 15 mg of T—isopropyl-ﬁ—carboline
- hydrochlioride.

- Example 5, 7-cyano- B -carboline



was treated with bromne (0.50 m). After 10 min at RT, the reaction was
diluted with chlorof orm and the product was filtered. The filtered product
was taken up, in nethanol and treated with 1 M HCl in eth8eptamber 2004
concentrated. The 5 residue was triturated with ether to provide 160 ng of
7,9-di bronb- R carboline hydrochl oride. Exanple 9, 7,9-dichloro- 1i -
carboline To a.-suspension of norhargmne (84 ng, 0.50 mml) in water (3 m)

t RT -added- - I th h
ol 0t i o Beerk SRS AT HeRErE3 100 T, D2 plieh ahd cEERM 0 By Hiz2 nofbacTous
and-t he rgsdi}inMNmeigH 2tpyormiidase S5 mlp\daaheﬁt@ddh Beaakd r@afsmn Bibe The

t 11t Et QA t d th
oo o SR e et PR A B AR o L e
was chr OﬁﬁéfégrﬁiphﬁfiA(@'o@n-Ebﬂfd Hat b@@m@emagﬁlte@a %bhéd)wghwtér‘} mg of
7,9-dichloro- 0 -carboline after trlturatln Wwth éq;l] 1&2 (Qﬁ%gne
chl or iTe- sriueated aguRUSNAHCRexansdh SEW?B@QPI is aledqlyyasdigs
car bol i ne, TR PUIPERRLRYihlaghBbld AR THY h%%og%n@@ué@?h&sdltﬁhdﬁ\ﬁaél 0 n) at

wWas a

5Cto product from exanp r%e 30 mol ).
The res uﬁéacmg]mdmm e‘manamls‘ilueredaand oonceRtratas f@tgi\BE @CPOC@JBF Before addi ng

nmet hanesul fo i,-d I s allowed to
warm to RﬁOIH %ﬁ#@d%‘%&’@gﬁ %QAP%C% ‘ﬁg%ggn'%’?”é%‘;’rﬂg“u ﬁf%tbﬁ] ubrqgt ed aqueous
Na HCC3 anﬁncféﬁﬁ?atez?\fah@éoﬁmémcmg The drrgaﬂmseiutwrewalsg:lmbd (MuS @i gadi ¢ | ayer
was 25 washed™wi th water, @J’I ed (brj nef(bf‘vgs and concentrated. The -

resi dife weRnqekAte togivR 8 B F@ﬂaﬁhﬁa ‘hexane- et hyl acetate) on silica
gel to give 23 ng of 1 -acetyl-7-b rono- 1i--carboline. Exanple 11,

7-brono-1-nmethyl- 1i - carboline 30 To a suspensi-op=of NaH (95% 6 ng, O. 24
mol ) i n Bxempe & ninitta-Bscabeline hydroghigddeadded the product’ from exanple' 1

o010% oRPOEERR T B iR Hirl ips ot iongbag ied gt ot mn, Bt 5
The r eact {100 ne) amd e rﬁaeu[tlﬂgshsp?t‘zsm \m)heafﬁélto Qﬁﬁ@ ta'ﬂll the fnlxttldfeSdC bteLor e

t E
Pt ortS ar PRGbEhSrmRL Rl S 4R TERAARLGs ki RRrediRled TR, )

chr onat 09@%@?)(2@ gHiRGngnhe prbcﬁ)ltb@(ﬁtwedahh@ Waahed! alith wateethepl ac etate) on
silica gelmettr?an%l V%hé C;ol wgs suspendng in saturz}/ted aqueous ﬁaﬁ@da aend )
stirred vigorously before filtering and washing with water. The solid was taken
up in hot methanol and this solution treated with 1M HCl in ether (5 ml). The
- 20 solution was concéntrated and the residue triturated with ether to provide
58 mg of a 7:3 mixture of 7-nitro- B -carboline hydrochloride and 9-nitro- B -

carboline hydrochlonde

Example 7, 7-¢arboxy- B - carboline trifluoroacetat
25  Crude product from-example 5 (from 210 mg of example 1, 0.85 mmol) was
treated with 6 M HCl in a sealed reaction tube for 15 h at 110 °C. The reaction
was evaporated to give a concentrated solution of product in N-methyi 2-
pyrrolidone. A portion (half) was purified by preparative HPLC using a Cyg -
packéd column and eluting with é gradient (5:95 to 50:50) of water—acetonitril
30  (with 0.1% trifluoracetic acid). The pure fractions were combined and
“lyophilized té provide 11 mg of 7-carboxy- B -carboline triﬂuoroacgtate.

Example 8, 7,9-dibromo- B - carboline hydrochloride



Exampl e 12, 7-chloro- 3- carboline To a solution of norharmane (2.0 g, 11.9
nmmol) in water (89 mM) and 1 M aqueous HClI (29.8 m, 29.8 mmvol) was added
N-chl orosuccinimde (3.17 g, 23.8 nmol) portionw se. THé Segserhbenpo4d
solution was stirred at RT for 6 h, and 10 then at 0 Cto 5 C for 12 h. The
reaction was diluted with water (100 mM) and basified cautiously with
"solid K2COB8 (4.3 g). After stirring at RT for 1 h, the product was

“col l ected and washed with water. The 33 ude product was refluxed in

chl or of or rrAfamiuttbnfofzﬁmiprfoidhtte‘r@ﬂeaémpte T (1e0img, 0.68khmo!)tie TRIFO@i ey 2. 05 g of

7- chl 13 - b, | t h - (3 - bol
To & ‘sol ur 18R tGaeutBiomine [-BORIE A5 © T8 2U7Sh P rooctsD Wbl ) i n DV
(2.0 m) @itutéd @lth@hﬁ;r&‘%ﬁﬁ%nﬂ%@ﬁrdﬂ@ﬁ WS Wert8. Mhe fhefePpfBML) wad N '

resulting mixture was stirred for 15 m n_before addi ng acet| ¢ anhydri de
(0.083 ni, [aken ¢y ipmaiRzN9 an¢ﬁr@a¥eélawth oM higlsn sthenang rmomtrmetdo TRE and

St rre%fofesﬁiu@v@ﬁf?ﬁ aheﬁ%éﬂrgég E'ﬁsﬂ@ﬁ%ﬁ@d:m@ ge slurry was

stirred for 12 h, ecte 0 give chr omat ogr aphy
(1:3 hexan@arbothh)B:trml’dome on sili ca gel 82 ng of 1- acetyl 7-chloro- (3
-carbol i ne. 25 Exanple 14, 7-chloro-9-nitro- (3 - carboline A m xture of
the product fromexanple 12 (500 ng, 2.48 mmol) in concen- trated nitric

acid (20 nEyample %t i 7,0efickibroRE -fearbdlideh. The reaction m xture was

carefully oured into cold (3 Cto 5 C) wate and after stirring
for t %%Ué&?ffﬁ%?@r\%aéwq &éeg.0 5%"@@!5 ruwa@g (3miparidéavasn

sat ur a[tged IO a%geb@é'n@ﬁp(ﬁ’ﬂﬂn’l X ni?rﬂgl)St'l’brt@%q\o?ﬁo%ohgrsgﬁﬁﬁﬁwa-ghe product

was filtered and washed ter to provide 550 oro-9-nitro-
'A -carbol |a£tdeéxf$1¢bl<3éowmgmm(%2 mgeﬁl&&mmoi)aaomwtbelandéh@sewmgenber 2004

35 T 22 I

B (14 AL fited SRPIOR R G I AR On iR .5 o) 11 1

mol ).  ThH& eadndsatuGitbd ggess Niﬁlicoaéndtr)e oganiaddeer Waopries ¢rinkhe mi xture
ti t to 80 d th tit ' I nt

satur at ed 430 TshdeRoriesiSl rd &g Bk iipyrarhig (2aubets phase

was  dhbt r debade) @n Eihmgbl toryive Denmostiy, @ecthwr@afm LearbOiing afearriliratedr (brine;

NaSO4) cen ted ive 48 am no-7-chloro- 0 -carboline.
Exanpl e 16""3'961 i ABY e@mcgﬁqﬂd%jwexaeg,rtggﬁwﬁt@ "thﬁf‘@or oacetat e :

Example 10, 1-acetyl-7-bromo- 8 - carboline
To a suspension of NaH (95%, 14 mg, 0.60 mmol) in DMF (1.0 ml)at5°Cto
20 10°C was added the product from example 1 (74 mg, 0.30 mmol). The
resulting mixture was stirred for 15 min at 5 °C to 10 °C before adding
methanesulfonyichioride (0.030 mi, 0.38 mmol). The reaction was allowed to
warm to RT and stirred for 2 h befare partitioning into saturated aqueous
_ NaHCO; and EtOAc. After stiring the mixture 6vernight, the organic layer was
25 washed with water, dried (brine; MgSO4) and concentrated. The residﬁe was
- purified by chromatography (1:1 hexane-ethyl acetate) on silica gel to glve
23 mg of 1-acetyl-7-bromo- § —carboline.

Example 11, 7-bromo-1-methyl- B - carboline
30  To a suspension of NaH (5%, 6 mg, 0.24 mmol) in DMF (2.0 ml) at 5 °C to
- 10 °C was added the prbduct from example 1 (50 mg, 0.20 mmiol). The
resulting mixture was stirred for 15 min at 5 °C to 10 °C before adding methyl-
. iodide (0.030 ml, 0.20 mmol} at 0 °C to 5-°C. The reaction stirred for 12 hat -



10 To a-solution of the product fromexanple 15 (35-ng, 0.16 nmol) in
"pyridine (0.80 m) was added acetic anhydride (0.018 m, 0.19 mmol). The
resulting mxture was allowed to stand at RT for 12 h bHf Bepepbenr20®d i nto
water (15 m). The crude product was filtered and purified by preparative
HPLC using a C18 - packed colum and eluting with a gradient (5:95 to
60:40) of water-acetonitril 15 (wWth §41%trifluoracetic acid) The pure

fracti oi d h |

o am no- 7-GFe & 8- CibelSe.FutHoms By <’n~'ﬁ S 2 e QiR ey wes

7- br omo- | -gagtenith %temaﬁwwnhaemgsm -anglaidpebhingted. Jlelurekidnealast he
product fromexanple 1 1

d
with 0.55 mnnﬁ@fibqua@é Wa{efw%ﬂbat 3rﬁ%‘?)“e-e)§l?¥' ee@eﬁ?ﬁg' At }?'rre? E)(ra 30
m nut es, JH?étQSBhgﬂﬁﬁgeP%[y e §8hRY bOR bl 0mBtyhi-B SdarBBRHe. WaS added and

reaction stirre The reaction was partitioned in EtOAc and 5%
citrictacid and the organic layer washed with water, dried (brine; MSH),

and concen%réq e[d 4 Theg' SI dye [ Qromat ogr aphed (7 3.- hexane 25 acet one)
i HiErong - SATERI

on silica romo- 1- car bonyl - (4' =nor phol i no)- R
- car bol i neTo Emlmioa ckSorHartane €2.0yd, dd €@ aie)l} in-vediteo (@8- mi andcEvibol i ne To a

& vhs. adacesspiGaase i atumaia e 3ot - broeritins &7 ve (s m ).

The resul ts3fg n%&)%ﬁ:dﬁﬁﬁsestl"hérréﬁllf ﬁg’ s@Qticﬁﬂ Wadlstire€ at &RT1@r € HHehdre  addi ng
et hyl bronpacetat e 1. | Y. The reaction \A@al lowed to be

stirrd® fdhenasOn Qaﬁ@cﬁ f(?aé?n’ 1tzl‘ha Tﬂ'@d@?ﬁéﬂf‘ was dikted et Weter (04 mhaA% aqueous
NaHCC3 (3%59;%0%1@885@3\#%5%5(&@63@@ @bAWbF BtirBh&2¢ RG36r A1, tide t 1 MBS each,

15 Sept ember he ¢ I ned orgamec extracts were dri ed
(brine; MyS6djctivaescolautariartd washed Witte watsri dhe ciude oduet was t9fluxed

172" ot nylietlogpiy/SE A RSt pRERYT 1B S b BRgRe 2168 Gt P 270 10 o

1- (2' - et hagiiro) B7=caftbsiie: | - carboline To a soI ution of the product from
exanpl e 18 (50 ng, 0.17 mml ),in THF (1.7 m) at 5 Cto 10 C was added 1 M
LAH i d9THE (0.17 m, 0.17 mmol). The resulting mxture was stirred for 2 h

at 5 Cto é%n%@e]fg)re_a%g@q PEREEYE - chbolifem ) . The mixture was subsequently
diluted with and slowy 10 treated- vvlth sat aﬁng‘?;ﬁeous -

NaHCCB (5 Te g sok\ftloarofdhep gquﬁgt freriexample 1¢ {H04mg. §m¥ BRdn t he
o e BRS8NI g1 0528 iy S (b e
mixture was stirred for 15 min before addlng acetic anhydride (0.083 mi, 0.875
- 20  mmol). The reaction was allowed to warm to RT and stirred for 3 h before
pouring into with water (25 mi). The slurry was stirred for 12 h, and the
product collected to give after chromatography (1.3 hexane-ethyl acetate) on
silica get 82 mg of 1-acetyl-7-chloro-  —carboline.
25 Example 14, 7-chloro-8-nitro- B - carboline
A mixture of the product fram example 12 (500 mg, 2.48 mmol) in concen-
trated nitric acid (20 ml) was stirred at RT for 22 h. The reaction mixture was
carefully poured into cold (3 °C to 5 °C) water (50 mi), and after stirring for 2 h
the precipitate was collected. The SOI!d was suspended in saturated aqueous
30 NaHCO; (50 mi) and stirred at RT for 12 h. The product was filtered and |

washed with water to provide 550 mg of 7-chioro-9-nitro- § -carboline

Example 15; S-amino-7-chloro- § - carboline



- solution of

(2" ethanol )-7-chloro- j3 -carboline. 15 Exanple 20, 1-(2'-acetyl)-7-chl oro-
(3 - carboline To a solution of the product fromexanple 18 (107 ,0.37
mmol) in MOH (3.7 M) at RT was added water (3.7 m) f&@9% bey, 2004
treatment with 1 M aqueous NaOH (0.41 ml, 0.41 mol). The resulting
mxture was stirred for 2 h and the volatile removed under reduced
pressure. The m xture was 20 subsequerggy diluted with water (5 nl) and the

Co give 96 K SobshShdon difepfodtia RobptBia s g 222 wifbrerdrt - "'

8- met hoxy- (43 ml)@assoclmeo?@ ﬁ@@@d@:ﬂuﬁ cislaride myb@wtz St amnams). ng t he

procedure a? e 3. | e 22, see table 1 for structure To a
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at RT was agged & m*afaoéw@%or@@h%d tﬁer?%an’ﬂehéd EBMﬁWsé%‘fﬁ a%edr30 ethyl

-3-(3-dineth ylamnoro carbod i1

resul ti'fg rAGUHeguUs (1 erll) eod EIOQCIUQQ Tﬁﬁdlqmelns a!namwam bi car bonat e

’ . d
(55 . O, S ey B VRt G RSB T,
about 10 wiar ¢GceBtrafleao pivecdda mgtof Qvarainbii-tidord Badrbatiséed with water to

35 give 47 ng of the title conmpound. 15 Septenber 2004 37 Exanpl e 23,
8- hydroxy-2-nethyl- 13 - carboline A solution of harmne (616 ng, 2.9 mmol)

i n dichlor (E;tdiﬁp”lé 162 09-aminovashidré-E@t edrbeiiidtriudtodtetafe 1 IVI BBr3 (4 nmol) in

di chi or.get hane™ The reaction was stirred at 60 C for 48 h and then cool ed

to 0 ClBef oT%aﬁeMeﬁloﬁ&wrpﬁuWé@m example) 15 (B9ang.hd 6 nyRolir PyistiR@nt r at ed
and the reg(b(r?epﬁwl s“%d'ﬁeﬂdad@!h%gnﬁﬁrla% |018t |, 9l ﬁo@g‘ﬂ%%sult:

8- hydr oxy- -carbol I ne e 24,. rom)nlgrreth oxy- (3
- car bol i ngnixture wasi ajlnmﬂ to Is@npraidi%forﬂﬂmrbefmmmtmr@ﬁn(o%ahegﬁEDmﬂ)S mrol ) in

?g:ufoﬁcb\g@ éP I)pré(f]@ﬁ:{ Wﬂ?ﬁ?‘iﬁt%%d%\%ﬂ:% W}ﬁéﬁgar%ﬁé%ﬁk&pg%ﬁg% 1|5e5| -(Ij-ng was

parti ti onegacked EbiGAm amdeiaqm@wa alrbidieat (STb@toob40) ﬁWﬂEBBCMﬁItrﬂF I ed

b 1 Th id
cir omalBor ABHY ¢ e MherAREE 20, dheyp s erTotaivg s crib 8 ny of
6, 8- di brlonuyapm&bhqmpm\ﬁ& 18 AigdeN 9-BRind=RARIr6- @%arﬁﬁﬁtettﬁﬂh&ohcétﬁfe. structure

Example 17, 7-bromo-1-carbonyl-{4’-morpholine}- § - carboline

A solution of the product from example 1 (125 mg, 0.51 mmol) in DMF (2 ml)
20 was treated with 0.55 ml of 1M aqueous NaOH (0.55 mmol). After stirring at

RT for 30 minutes, 4-morpholinecarbonyl chloride {0.060 ml, 0.51 mmol) was

added and reaction stirred 18 h at RT. The reaction was partitioned in EtOAc

and 5% citric acid and the organic layer washed with water, dried (brine;

-MgSO4), and concentrated. The residue was chromatographed {7:3 hexane-
25  acetone) on silica gel to give 105 mg of 7-bromo-1-carbonyl-(4 -morpholino)- B

-carboline.

Example 18, 1—(2’~ethyiacetate)—7—chIoro- B - carboline : :
To a suspension of NaH (95%, 28 mg, 1.15 rrimpl) in DMF (1.0ml) at5°Cto
30 10 °C was added the producf from example 12 (202 mg, 1.0 mmol-) in DMF
{3 ml). The resulting mixture was stirred for 30 min at 5 °C to 10 °C before -
adding ethyl bromoacetate (0.116 ml, 1.05 mmol}. The reaction ;Nas allowed to .
be stirred for 1.5 h and then the reaction was diluted with saturated aqueous
NaHCOj; (30 ml). The product was extracted with EtOAé (30mi; 2 times each



A solution of the product fromexanple 23 (60 ng, 0.30 nmol) in DW (3 m)
20 was treated with K2CO3 (100 ng) and t-butyl bronopacetate (0, 040 , 0.27
mol ). After stirring at RT for 18 h, the reacti on was ph‘?@??@ﬁ'ﬁéﬁzqw Et OAc
and water. The organic |ayer was dri ed (brine; MJSHM) and then
concentrated. The residue was chromatographed (1:1 hexane-Et QAc) on silica
gel to give 20 ng of the title conpgénd. 25 Exanple 26, see table for

structur e15nq1§« ac'rﬂ:l llﬁtel at{"(%j S@H;&%‘%{S \Lérgrgngggqgm@ M&S@ )Ot , 0.25 mmol)

in DVF (3 was tre and benzyl” brom de (0, 030
m, 0.25 omrm:lehtratedAﬂ'beresmiuewaaguaﬁe@y ci@mn@@gﬁphhéﬂ 3@§6an©ﬁthmhs

tit d Et OA 30 T. b
VSOn | antetrEoB slica el are 27 8% ToE b AIRLE e e RE Pl "
hexane- Et OAc) - on SI lica gel to give 12 ng of the title corrpound Exarrpl e

27, T7-ethoxy-2 - J3 - carbolin sol ution of the product from
exanpl® Zﬁx?"ﬁﬁlerﬁ? %'(%Oetﬁ%‘lﬂy))?ﬁmﬁm:%(?q{él ®was treated with K2003 (100

ng) and eﬁ'gﬁlsd&i@h%‘?tﬁ@P%ﬂcm‘om%ﬁ@npm {50 mgA(DtWrmﬁ]bl)f'ﬁmﬂ{F t7 RT for 18

h, the reaction. was itioned in Et QAc and water.. 157Sept er 2004 38

The or ganing) aféy"é}tw\k& @ mias rdded i TVELANGS O Qnld "t”h@n1E6Wé‘é'§t fB€ed- The

resi due 2] to | to give 20
oot - oRy R BSTRALRRR el Jore KA E B R e o e RO o Py © 13-
car bol i ne((b1(Pmip artedmixturewes subsequentiygliltited mﬁnﬁt%@é&dﬂ}@casloww exanple 1.
Exampl e 29, abl e rstr I}ii . Of \R(e?? from
exampi® 2@%@8% Sairg epup#a%@%@iﬁ% hﬁggﬂhﬁwg \'{"gh \?f K%oos f or
h, the reaptdrh 1D tHd mmﬂelvﬁhs@:&)&@teairthﬁt@Ac Tﬂwor@laga:nl c |layer vvas
dried (brine; MgSO4) and then concentrated 5

chr omat og$‘3\é%b‘”€§d&e%ébm‘i‘el\@§é?4éﬁ@n ANCEN} rotgg?%gwet%? @9\)‘\%’!}6118 my of the
title con'{?oémgn %Qh@;ﬁng @?]rgglmg met hoxy- (3 - carboline Prepared from

5- met hoxy ypta ne usin e procedure in exanple 3. Exanple 31, 8-fluoro-
R - carboline Prepared from 6-fl uorotryptamn ne usi ng t he sarre procedure as

In EXmP | Exe?mpr%% 1-(2’-acetyl)-7-chloro- B - carboline .
To a solution of the product from example 18 (107 mg, 0.37 mmol} in MeOH
| (3.7 ml) at RT was added water (3.7 mi) followéd by treatment with 1M
agueous NaOH (0.41 ml, 0.41 mmol). The resuiting mixture was stirred for 2 h
‘and the volatile removed under reduced pressure. The mixture was '
20 subsequently diluted with water (5 ml} and the pH adjosted to 5to 6. The
precipitate was filtered and washed with' water to give 86 mg of 1-(2‘-_acetyt)—7-

chioro- B -carboline.

. Example 21, 8-methoxy- § - carboline -
25  Prepared from 6-methoxytryptamine using the procedure as in example 3.

. Example 22, see table 1 for structure
. To a solution of the product from example 20 (59 mg, 0.23 mmol) in DMF
(2.8 ml) at RT was added p-nitrophenol (40 mg, 0. 29 mmol) followed by 1-
30 ethyl-3-(3-dimethylaminopropyl)carbodiimide (48 mg, 0.25 mmol). The
| ~ resulting mixture was stirred for 1.5 h at RT and then ammonium bicarbonate
(55 mg, 0.69 mmol) was added. The reaction was stirred for 18 hat RT and -
t'hen. poured into water (20 ml). The aqueous mixture was basified to pH of
about 10 with K,COas. The precipitate was filtered and washed w:th water to
35 give 47 mg of the title compound



Exanpl e 32, 77brono-2-nmnethyl -8-methoxy- (3 - carboline Prepared from

harm ne using the sanme procedure as in exanple 1. Exanple 33, 7-hydroxy- 13-
carboline 25 Prepared fromthe product of exanple 30 usi WySeplembeod@ure in
exanpl e 23. Exanple 34, 7-chloro-8-fluoro- R - carboline Prepared fromthe
product of exanple 31 using the procedure in exanple 12. 30 Exanple 35,
7-met hoxy-| -nmethyl - 13 - carboline Prepared fromthe product of exanple 30
using the procedure in exanple 11. Exafple 36 .'

9- chl or o- 8- net hoxy- 13-carboline trifluoroacetate and Exanple 37

7,9-di chl oro-8- nethoxy-(3-carboline trifluoroacetate 35 A solution of the
product f r GXeERIES, e84yd(org2-mgthyt ®- earbbling n | M HCI (3 m) was treated

ol ut on s apercAbEntRedE o 1. 2 ERYIn BRFIARMERE AT HEE 15" Sept on

sol ution was stirred e rea 15 Sept enmber

2004 39 eVEHEH XL 8m of AM BBudé mymelincdichigrasathans. B’Wep‘leep@mwwe HPLC
usi ng & ClﬁfrrddaﬁWGeruﬁlh andltiehWob e tWOHE @efﬁf@@u&fﬁhirﬁgswﬁ P‘?O 50) of
ur e

wat er - acet 1 %trifl cetic acid ractions of
each prod u@?m&e‘hée re%t?%" Weg CQHBBW%%CK eFB’UBrtBW%F@d Wﬂthﬂetﬁlﬁno

9- chl or o- Storgieky mglef@ahyuirbiypa-methyik Bu@aﬂmﬁﬁéate and 51 ng of

7,9-di chl oro-8- nethoxy-f3-carboline - trifluoroacetate. Exanple 38

7, 9-di chl oro- 8- hydroxy- 3-carboline A mixture of the product of exanmple 37
(590 mg, 2.21 mmol) in nmethylene 10 chloride (25 m) at 35 C was treated

with 8!050|Ebidnﬁ$7é@f4 b HibrBnTEr MRRaG- pehapldig (I M 6 m . 6 mil). After

refluxmg% he reaction was W th rrethanol (5 M) and then
concent r at’2d® '“ff‘PféOF@‘glﬂi%”%@”%P@ 63069@@% OndiHTaRoly il agstioracid he pr oduct

f7 i Igt glr gﬂl g(ednn)\mbetrtamd hltﬁ\@t'@'glglb?(r)] 825 enip4s rl“ﬁl'n@f) Thé reaction was

7,9-dichl o |gr gaéﬁvt%&)f@ 8P|CHBCWt’fﬂ§“§5Fﬁ%€ "SF'dPﬁé"%'Rﬁm&Q"Q?fmexarrpl e 38
(35 my, 0.Et®Aerarld) aqueRGEBaHDO;. ik, organid Isgeh wWasidvidd d{Brind: M4 g 0. 17
mol ) 15N AGREAREES. m%re%eﬁ.éés:é@ﬁedgbﬁach{d 2 d re téﬁw be at RT for 3

days.. After concentr €partitioned in
et hyl acetég€tonghan silisa el tOTQ‘IEe Smganf @&Wemm&s*netﬂoxyecﬁ LodyBEe. and
concentrated to give crude product. The crude product was chromat ographed

5% net hanol n or of on lica gel to give 8
(5% ch IIe 52 see taglen?f rstrfxi:tu}'e g arv o

A soluttonpf the product from example 23 (60 mg, 0.30 mmol) in DMF (3 mi)
20 was treated with K,CO3 (100 mg) and t-butyl bromoacetate (0,040 mi, 0.27
mmol). After stirring at RT for 18 h, the reaction was partitioned in EtOAc and
water. The organic layer was dried (brine; MgSQ,) and then concentrated.
. The residue was chromatographed (1:1 hexane-EtOAc) on silica gel to give 20
mg of the title compound.
25 _
Example 26, see table for structure \
A solution of the product from example 23 (50 mg, 0.25 mmol) in DMF (3 mi)
was treated with K2CO3 (100 mg) and benzyl bromide (0,030 ml, 0.25 mmol).
After stirring at RT for 18 h, the reaction was partitioned in EtOAc and water.
30  The organic layer was dried (brine; MgS0O,) and then concentrated. The
residue was chromatographed (1:1 hexane-EtOAc) on silica gel to give 12 mg
of the title compound.

Example 27, 7-ethoxy-2-methyl- B - carboline :

35 A solution of the brod'uct from example 23 (60 mg, 0.30 mmol) in DMF (3 ml)
was freated with K,CO; (100 mg) and ethyl iodide (0,029 mi, 0.36 mmol).
After stirring at RT for 18 h, the reaf:tion was partitioned in EtOAc and water.



‘of 7,9-dichl oro-8-ethoxy- P-carboline. 25 Exanple 40

7- chI oro-8-fiuoro-p-carboline trifluoroacetate A solution of the product of
exanple 31 (78 ng, 0.42 mol) in 1 MHC (1 m) was tr et eptainbar 2004
N-chl orosuccinimde (115 ng, 0.9 nmol) portionwi se and the resulting

m xture was stirred at 60 Cto 70 C for 3h. The reaction was evaporated
and the crude product purified by p&arative HPLC using-a Cl8 30 packed

.col d eluti th t .95 tp. 50: 50 f ter- tonitril
(o £ 0. T, 8RR doyes s o Erieg: MARATIKEIRR SB0FBHE AR ABr oduct wer e

| Zimi)i Reg _reﬁiﬂd%b\béép:fhrd:mé@@répheﬁr(@\glmaﬁé-laﬂ:gtank) ghg}i(!k:iatgleengin?o;md. E)égrrpl e

- hydr.gxy- 7- uo yh- (3¢ ol ine an anmpl e -tri -

fi uoronetﬁi/('%gﬁ eo{ Bﬂ'é‘ﬁ%ngw'sél‘%ﬁbgﬁﬁ%f 3- hydr oxy- 2- pi perdone (96 ng, 0.83
nol ) i n Exeniplé @8¢ Thicmne-Benethl- Bi-)cavkadiner eat ed with Dess Martin reagent
(352 4ifh resulting mxture

was s rreggg ?ﬁﬁclrﬁh%kp%q a%’q?ﬁe}%’gé? gf@?%s r%(n@lnmg"l'reacti on, the

ketone in solution was treated with 4-trifluoronethyl-phenyl - hydrazine

(145 ny, @%15‘2’9' %eet%fbiee’f frstiticiee hexane (20 nl) was added and the
hydrazone col

ect ed | tration cr dr ated at 95 C
in form ¢ &elttio ebihe PIGdl:'ﬁtfroF‘b%xaInﬂ’{e 2$H§0 uﬁ?@ﬁ”ﬂgi 2‘5%(‘\8?3@6[{'& and the
3 eﬁl due \imsﬁéﬁt@mm Aad 00 eid)dndaeetiabahydriesiol 03&amy €.36 mrgml)éeh68 ng of
[ oxy- r car [ ro
- hydPoxy A LA i R sior ES panighenin BPRk abd e ) Ve
treat ed WhehorBehiC 14yl Was/drieg)) (beine MySOmi andthenivoacedrated SThe for 10 one
week. Th i celite, and
the. 7 esi daBcpB b S PaRRu TeRhb Hocldrc) B laldel KELRBHR FF 2 el o
gi ve 1 nyngfof theitigrenmgpaundr i f Luor omet hy -carboline. A portion of dihydro *
1- hydroxy-7-trifluoronethyl-(3-carboline (25 ng) in THE (1 m) was treated

with a solution of I|th|umalumr})3mhydr|de in THE (IM 15 0.5 nml). The
r eactlPon ExasnRie 30y semath®y- B-18P%Re bef ore quenching with water (5 m) and

extract i rerephidd fedrh B-mag e kﬁthgvtérﬁmteluﬁﬁg {he prbgeduFaén examplerfed or gani c
an ‘

| ayers were dried (MySH) concentrated to provide tetrahydro
7-trifluoro- methyl-(3-carboline. This material was taken up in .xylenes (5
m ), and Exazepled1, vB-ﬂhorBdBCc@ﬂtﬁ%elS ng). The m xture was sti rred at 150 C

for 48h hef Er%d 'é—i?ﬂrht@ﬁnt&lﬂfn% %b'éaﬁw@ﬂr%c@@%%ﬁ%ﬂaﬁ%le §he residue

was chromat grap acetate) on silica ge to give
7-tr20f | uor onet hyl - (3-carbol i ne.

Example 32, 7-bromo-2-methyl-8-methoxy- 8 - carboline
Prepared from harmine using the same procedure as in example 1.

Example 33, 7-hydrb_xy— g - carboline |
25 Prepared from the product of example 30 using the procedure in example 23. J

Example 34, 7-chloro-8-fluoro- § - carbolme
'Preparecl from the product of example 31 using the procedure in exampie 12.

30 Example 35, 74m9thoxyf1-methyl- B - carboline
Prepared from the product of exampie 30 using the procedure in exampie 11.

- Example 36 _9-chloro-8-methoxy-8-carboline trifluoroacetate and Example 37
7,9-dichioro-8- methoxy-f-carboline trifluoroacetate
35 A solution of the product from example 21 (195 mg, 1.0 mmol) in 1M HCI
(3 ml) was treated with N-chlorosuccinimide (270 mg, 2 mmol) portionwise and
the resulting solution was stirred at 60 °C to 70 °C for 3h. The reaction was



Exanpl e 43 7-chl oro-9-(nethyl am no)-i 3-carboline trifluoroacetate A
solution of the product of exanple 15 (50 ng, 0.23 mol) in AcOH net hanol
25. (1% 3 m) was treated with sodi um cyanobor ohydri de {%3%epigmber 94mol )
foll owed by fornmal dehyde (37% 0.017 m,,0.23 nml). The reaction was
stirred at- RT for 36 h and then diluted with saturated NaHCO3 (9 m ). After
stirring for 15 mn, the crude productcd/vas filtered and washed wth water.
The crude product was purified as des bed in exanpl e 46. The pure

I L ac% i ;)Ins vevhbou&@ecpa@E?ilmﬁcrwfz 4ro;.m@gf Lﬁtﬁlbd&ﬂfbl‘b}ﬁ@ll@mwbll-ﬂ:ﬂ.@ h@lngrapé?‘,l, el 13 ng of
etitle e chf-or.0 car.hol i ne
trifluor oaipoa{gg%e%“ %H)%Ht"bq witha 96?8’8[]&5 %} {”Eéé;ﬁé‘ ‘gTJVi e(-ggetﬁﬁurtnlo 23 mmol)

i n " AcOH net(wihdl.1% tiifludreactinlaridhad he pees fractidinshof sadh lpmchmm@rohydrl de (30
ng, 0.46 r gl The
reacti on mmgm%?%?i@‘ybpﬂ\ﬁ%cf%rﬂ rggﬂg @ﬁﬂgﬁ ﬁg&%g? {%ut e%ﬁ%xﬁe'ggﬁb&?" e NaHCCB
(9 ). 2Af tidfuorageatatemgdir mgmf i Srdichleso-8r mehqyyditaatboliag filtered and
washed wi t RrifVdr4cetdile 15 Sept enber 2004 41 crude product was purified as
described in exanple 46. The pure fractions with product were conbi ned and
| yophilized to provide 40 ng of the title conpound. Exanple 45

7-chl or o- 9-Bxamiphy B8 ul7 Baichwmd-8hydeoBepeattonge t ri f | uoroacetate 5 A sol ution

Ot eat e wi b SR AT BE PRBHE of 308%895%9%@@ 21 Gl advibRe o |
porti oh@ owhlori@er25 Tipatr3atl was treateddwitiu sdlutibh lof BErein rabthyleneand t he crude
product CO'ch%gigsg1 ng n‘ﬁag Iﬂﬁ'ﬂo@”}(hﬂe{%ﬁ%néﬁr\’ﬁ{ He PEHEE&)I wak iy ch‘gg pr oduct

was purifie estri bé pure ractlons roduct
were 10 comfinfeathanel (Syedand tﬂ@dcqrwepketﬁddérhﬁeeﬁguaﬂvasmium ff‘EOQ%rrpound

Exanpl e 46 Wa—@tb?éélu@orﬁ%@ﬁwdgab’f‘iﬂ%'ﬂé@%d Cv'asﬁé’& %h'wgﬁeft 'gwé 966%%5@ A
solutlon o%eig roduct of exanple 15 (30 . In pyridine (1.0
was t @H AP ENYSFORRFIOCHRS-or i de (0 015 m 0 17 mol ). After

stlrrlh‘@ at RT 15 for 4h, the reaction was dlluted with water (9 m) and
sat ur at ed The_crude product was coll ected and washed with
wat er (sevgﬁggiggl‘??émgr%)j ichoro @’%ﬁ%‘yﬁﬁ'ﬁa MGas purified by preparative HPLC
usi ng a Clé-mpdoked theoproductoiexample 88 (34 g, &. 1gradiognK.C6; 90 mg30: 50)  of
wat er - acet QRk kv iodidM bt & re fractions
wth produc?a\t/?/rier?),éloc%%omﬁ éb@{ d"f"l‘é'gﬁo%% %’ 9%83 Sg‘p'%ERH of the title
conpound. Eiesagreadiion fubgalgR b fa- QG@Yﬁzo@ﬁ%@ﬁ@?n@fmﬂbélrﬁa@m uor oacet at e

A sol 120 onr&ididwad padiiehed®in ENAEeatd and Hute0. THE drdaRibyed Wwadyridine (1.0
m) dried (MgS0O4) and concentrated to give crude product. The crude product

was chromatographed (6% methanol in chloroform) on silica gel to give 8 mg

of 7,9-dichioro-8-ethoxy- B-carboline.

25 Example 40 7-chioro-8-fluoro-B-carboline triflucroacetate
A solution of the product of example 31 (78 mg, 0.42 mmol) in 1M HCl (1 mi)
was treated with N-chlorosuccinimide (115 mg, 0.9 mmol) portionwise and the
resulting mixture was stirred at 60 °C to 70 °C for 3h. The reaction was
evaporated and the crude product purified by preparative HPLC using a Cqs-

30 packed column and eluting with a gradient (5:95 to 50:50) of water-acetonitril
(with 0.1% trifiluoroacetic acid). The pure fractions with product were combined
and lyophilized to provide 33 mg of the title compound.

Example 41 1-hydroxy-7-trifluoromethyl-B-carboline and Example 42 7-tri-
35  fluoromethyl-B-carboline

A solution of 3-hydroxy-2-p|perdone (96 mg, 0.83 mmol) in methylene chloride

(5 ml) was treated with Dess Martin reagent {352 mg, 0.85 mmol) at RT and



was treated wth benzoyl chloride (0.020 m, 0.17 nmmol). After stirring at
RT for 25 4h, the reaction was diluted with water (9 nl) and saturated
NaHCO3 (1 m). The crude product was col |l ected and washed Sgntemben2004
(several tinmes). The crude product was purified as described in exanple
46. The pure fractions with product were conbined and |yophilized to
~provide 12 ng of 7-chloro-9- (benzoyj@mi no)-fi-carboline trifluoroacetate.
30 Exanpl e 48.7-chl oro-9- (Acetyl - met hyl am no.)-gi -carboline trifluoroacetate
A sol ut i othecesuitirg mixtsrecvasostiresdiepllB. After(fitering hepsABATOMmINg i n pyri di ne
(0.40 m?ea\eﬁaq,zrgﬁﬁ'é@ﬁemwuwm rrRRRMANtH-tRPSRetMyl-pRed@- Ml ) in two

portions over e reactl on was. subs uent{ cqoncent r at du(io dryness
and the 3Bydradng(itoevegarmel Wt?rhwi@fﬂ-{ ol "‘Yoe@ﬁ(?@ls a?ﬁ%ﬁ@” e. The

cr uﬁe pr ggl,léq{ydrée@ﬁe ReNedié®By ﬁﬁaaﬁlaﬁ.cﬂi;]i_bedﬂemyﬁxmmﬂe@y%heﬂed gture fract : ons
W t oduct ‘were , conbi ophili ze : etitle
Cor'rpogl d. gq%c %h@%ﬁ) %&' ﬁgml)r:%(riﬁ%l 't:]‘le4r %Cﬁc?n Wag\éklgsol%té’@ar% tﬁeh

7- chl or o- @sidiefwatotobeaneysprdd@ihy acetatd) oni siicatgdl to gyeddcmgafe A sol ution
of the product X I . mol) in pyridine (1.0 nm was
treat edp\/\ﬁ'ﬂH&E-ﬁ'ﬁﬁpg}’b@ﬁ'ﬁ%@q%@%&ﬁ é"‘%‘éﬁ&s m) 0. ?7/ rrrm_l).( After)-
stirring Agiortih dfafinytisn 1-hydeoxyeadifiuororgtbyldi-catoedng (BHNghinesYIqPEs m ). The

e Pog ¢ ] AP Bedted atHD WHoe fractions
wi th prodﬂg@‘)m%ér%?eag%ﬁnﬁthﬁilgﬁa@ﬁ.‘?n'ié)eé_iid thie PRRITPS Bedted 4

‘ ophi'lized. to prqvide 13 of the title
conpdithd. o wepk-clTeoreAcka wasg 50@‘3?}/"5‘%394:?%%%]“8{‘?8HC%B‘?OuQHé:eB{erg&ﬂet of exanpl e
t15 (fodngthteﬁeé'iﬂugws)chrbrﬁéﬁébﬁﬂmféd((@:-1Qie!kan§ieth3ﬂ.al:étalm)mr) silica §&Ho(0.7 m) was

reated w th phen

.10 an ¥, _chl f or mat 0.018 m, 0.145 mmol). After
stirring GvVeRMge 1iwsirct>%{gf-%'yeﬁ%'6%5¥0‘v@'§gf§8ﬁ? ‘tioned in ethyl acetate and:
buf f er ( pA pbritin of digydes gayideoxyay-eriflusesmeitiyi-@dactioline €25 rg $OIHFand
concentrated,to giv 3. e .car 1o ijon of phenyl
car bamat eh?@a Wﬁff]tr%?iﬁé&'tﬁ%o%w% %@)ﬁ?‘o‘ﬁ m %%@5‘3&%? W
2- met Hoxy@5ml) ahienesactorowas stirred ai 60 i&der 6h hefoss ayenching\withiwalg™ for. 30
mn, the & i8] ' P aWBS LW tirhé £ 90 79). dPsdonitsifled Bre le 46.
The pure ﬁ@gﬁr{)ns ymbﬁ;g @rtpégumﬁawere ég’or@ ned )n 430&1“ I7j tzn‘ﬁ to provide
21 ng of laversweredried{MaH) apg cenggnifated to provide tetraniydro 7-trifluora-

7- chl or o- fretiipRbNERR! Yhidthatetial Was takboluprie xyients (@mipard treated ]
with Pd/C (10%, 15 mg). The mixture was stirred at 150 °C for 48h before
20 filtering through celite and concentrating. The residue was chromatographed

(ethyl acetate) on silica gel to give 5 mg of 7—tri—ﬂuoromethyl-B-carboline.

Example 43  7-chloro-9~(methylamino)-B-carboline trifluoroacetate
A solution of the product of example 15 (50 mg, 0.23 mmol} in AcOH/methanol
25 (1%, 3 ml) was treated with sodium cyanoborohydride (30 mg, 0.46 mmol)
| followed by formaldehyde (37%, 0.017 ml, 0.23 mmol). The reaction was
stirred at RT for 36 h and then diluted with saturated NaHCO; (9 ml}. After
stirring for 15 min, the crude product was filtered and washed with water. The
. crude product was purified as described in exampie 46. The pure fractions with
30 product were combined and lyophilized to provide 13 mg of the title compound.

v

Example 44 7—chtoro-9—(dimefhy[ami,no)-B-carboline trifluoroacetate
. A solution of- the product of example 15 (50 mg, 0.23 mmol) in AcOH/methanol
(1%, 3 ml) was treated with sodium cyanoborohydride (30 mg, 0.46 mmol)
35 followed by formaldehyde (37%, 0.060 mi, 0.69 mmol). The reaction was
| stirred at RT for 36 h and then diluted with saturated NaHCOj3 (9 ml). After
stirring for 15 min, the crude product was filtered and washed with water. The



"A solution of the product of exanple 15 (35 ng, 0.16 mmol) in pyridine (1.0
m) was treated with nethoxyacetyl chloride (0.016 m, 0.18 mmol). After
stirring at RT for 2h, the reaction was diluted with V\/a1t5§ethfOb¢ﬂ%004The
crude product. was purlfled as described in exanple 46. The pure fractions
wi th product were 25 conbined and | yophilized to provide 32 ng of the title
~conpound. Exanple 52 7-chl oro-9-(3-neggoxybenzoxyl am no) - R- car bol i ne _
trifluoroacetate A solution of the product of exan}ygle 15 , 0.14 mmol)

i n pyridi neryde modygt wapuriligd asrdescebedintgxammimit8oyine exre t(ra@t@né@wm? n,

0.19 mml) Pd&utcme@éémglﬂéd%\ﬁ@rlyopﬁllﬂrzeam@{)f A®Phg\Ethe 4Re BKPBLAY. di | ut ed
wth water (10-m) and the crude product was purified as described in

exanple 46. The pure fractions with product were conbined and |yophilized
to provide Sianiﬁiﬁa@ﬁﬁ 7hehldrotd- ﬁnémmﬁmﬁﬂalﬁﬁoﬁﬁamﬁb@in53r1ﬂuoroacetate

Sept entir - Buoipe o NS BRERE R Sreinid 1570 SEre o ARG 4D 0. 1a
mmol ) i n pwasdieatd @it methanasaifony! ehtoside (). OB4 prlafiZ@apmetindwo de (37 ny,
v b e PhighsByBESSA SR B4E néééuﬁlegvmtﬂ%twﬁ»@ga RHAseugNt |y di futed

with wate escribed in

exanpl e 46produst mjkestad@r&waﬁsedmﬁfh@t%r{m@ tme?-sa Immradum yophi | i zed
to provide
w%ﬁéﬂﬁy Ca& @%séﬁﬂécﬁn%&ﬁ'ﬁ@%ar ool ek @raefions with product were

7-chl oro 9 ar banyl am no ne trlfluoroacetate A sol ution
of the %ro&ﬁ‘@?'“@fiaé‘i’d i PS”P:P@O 16"191°ntﬁﬁl'}ecﬁnmﬂuf‘ ine (1.0 m) was

treated vmth p=ani soyl chloride (O. 017 m, 0.21 nml) in two portions over
10 4h. TI ea uentl t ed ter (10-m) and the

‘crude prod WE%"“%J‘@\?‘H&[@ %’?51' > c‘%.'ef}@ﬁ’a ro éta re fractions
w th prodéciolutienef doerbrodexdt afrmkdnypﬂphﬁl(wm; Dol pmavdlrie Baiding (010 mhe title

f(r)in??ﬂg(rjbace at e?efg\aagg&w@{@ﬁﬁlgﬁb?ﬁ%&g uct g'?'}lexa&ﬁ(%'h:mfﬁ®e tS%T nmg, 0.16

mol ) 1¢ piaridéi the reactiomvps dﬂn@dtm@aw@er @ mh a@osﬂéu@t@d bllal-l&oade (0.033 n,

0.28 muol )(1 t‘T"HeEﬁfde' &Bau@t"\ﬁésc@l@@ted-ré?ﬂ W@ﬁ@d‘xﬂ% %ﬁeﬁgéxa‘@gvently diluted
with water d the crude g ct was h%kyﬁ:tﬂ as described in

exanpl e 46l WF&E?‘F%Q”%R d diERan s@24&ner | yophil i zed
to provide 5<a<emg:onfmh Redtaldting wm@mdientae QEnermtsﬂ)aﬂ water-acetonitril

(NZ( 8 g,hl irl?vgm% Fq%hg(%{cgpc @éxg ecpg.f% Iﬁ%% with Brosa‘all PiePlcShnigyhar mne

20  and lyophilized to provide 21 mg of the title compound.

Example 47 7-chloro-9-(benzoylamino)-g-carboline trifluoroacetate
A solution of the product of example 15 (30 mg, 0.14 mmal) in pyridine (1.0 mi}
-was treated with benzoyl chloride (0.020 ml, 0.17 mmol). After stirring at RT for

25  4h, the reaction was diluted with water (9 ml) and saturated NaHCO; (1 mi).

' The crude product was collected and washed with water (several times). The
crude product was purified as described in exampie 46. The pure fractions with
product were combiried and lyophilized to provide 12 mg of 7-chloro-9-
(benzoy!aminb)-ﬁ«carboline trifluoroacetate. '

30 ‘

Example 48 7-chloro-9-(Acetyl-methylamino)-B-carboline trifluoroacetate

A solution of the product of example 43 (19 mg, 0.082 mmol) in pyridine {0.40
ml} was treated with acetic anhydride (0.037 ml, 0.36 mmol) in two portions
over 48h. The reaction was subsequently concentrated to dryness-and the

35 residue coevaporated with AcOH under reduced pressure. The crude product
was purified as described in example 46. The pure fractions with product were
combined and lyophilized to provide 9 mg of the title compound..



aqueous HCI (29.8 m, 29.8 mml) was added N-chl orosuccinimde (3.17 g,
23.8 mmol) portionwi se. The resulting solution was stirred at RT for 6 h,
and 25 then at 0 Cto 5 C for 12 h. The reaction was di |'ift2eptember 208¢er
(100 M) and basified cautiously with solid K2C03 (4.3 g). After stirring
at RT for | h, the product was collected and washed with water. - The crude
product was refluxed in chloroformf#2 | h and filtered after cooling to

15 Ct d |

7-chi or o 48PS nd%on SN duBRing & EmoiiCuuliotbliete (5
m) was st Arso&dtoatoﬂﬂ’re bmduﬁtzofrexamp& 12430 mgn Oritidnonod m\/as:méjae& @imly pour ed
~into cold (t%s%eta?e ect é%ﬁf—:&é@@’&?ﬂmdéqg 03BLAI 051t7'rF1Ho[)9Afté’rrst¥n the

- pr eci pl tate "was CO Su spen ed_in’'saturate aqueous

NaHCO8 ( 50 at RT fomhah, $ie reastiomwardilpigd with water (i o diercryge PFduEkr ed and
washed s @’?hﬁﬁe@gs Td@s&ft@ﬂ'ﬂ%x%@ler% qfhe7pd?8 kr@bﬁbr%\mﬁ bdutBwear bol i ne.

15 Septenber a suspensi on_ of nitro- 0 -carboline
(548 ny, 2CoR Wﬁla)"dlhﬁoﬂft"@qd tp provige 1 %fn%@‘téettgeggmeo% added tin chloride
di hydrate (2. 5 g, 11.1 mmol ). Thereafter, 6M aqueous HO (14 m) was
added dropgl m xture was stirred at 70 C to 80 C for 3.5 h and then
partitione X3 B{H into saturated 5 aqueous .NaHCO3 (150 m ) and Et QAc (100
m). The agueitl (hass “Gasoluton oftbe pdoduet of exampland (BAeng drtd meaolpr gani ¢
sol utighs ng of

A g{ﬁ! gg%cg Hé (6‘6 gﬁﬁ?ﬁ mnﬂoﬁﬂ{j'rﬂﬁgﬁ?%g%aﬁ%éﬁ? 1A pﬁl?ﬂy[
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1 h at RT, 'l‘bhﬁsdlﬂlﬁﬁriﬁfqm&ﬁ?! @eburngtel (B0 myydLe89 rr(niiﬂDmrﬂH\)!SOTd@é mipwas e  was

| t nd. t il 3.80 f
I A T T A
pressure aBO Riin, Heampdere@Btion mixture was purified as descrived m example 46.

N-(6-Chl orp /- [IF&HQ&?%‘VB&QNBQ{}&QMB c%gr)ﬂ %e%ﬁ&Qb?ﬁm&qﬁr%aéure of

6- met hoxytryp am ne 40 m) 'and pH 4.5 NaQAc
buf f er (402mg ekibettile0aWoHNeh gl yoxalic acid hydrate (5.30, 20 57.6
mmol ). The m xture was stlrred vigorously for 2 days and then diluted wth

oxanct hFFadElE a1 e /- e BP TS Brrr e BT T ot hanol
after A solution of the product of example 15 (35 mg, 0.16 mmol) in pyridine (1.0 ml})
was treated with methoxyacetyl chloride {0.016 ml, 0.18 mmol). After stiring -
at RT for 2h, the reaction was diluted with water (10 ml). The crude product
was purified as described in example 46. The pure fractions with product were
25 combined and Iyophiliied to provide 32 mg of the title compound. x

Example 52 T-Chioro—9-(3-methoxybenz;3xylamino)—B—carbc_:line
trifluoroacetate
A solution of the broduct of example 15 (30 mg, 0.14 mmol) in pyridine (1 0 mi)
30 was treated with m-anisoyl chloride (0.027 mi, 0.19 mmal) in two portions over
~ 6h. The reaction was subsequently diluted with water (10 ml) and the crude
product was purified as described in example 46. The pure fractions with
product were combined and bephilized to provide 33 mg of the title compound.

35 Example 53 7-chioro-9-(4-methoxybenzoxylamino)-B-carboline
trifluoroacetate



filtration of a hot nethanol solution. The crude product (11.5 g) from
above in 6N HCl (100 m) was treated 3 tines 25 with concentrated HOJ (5.0
m) every 15 nin while refluxing. After refluxing for aS%apiemgr J004 the
reaction was concentrated to give a residue. This residue- was slurried and
sionicated wth 10% Na2CO3 (300 m) and filtered to give the free am ne
(7.20 g). The above am ne was refl uxeﬁl in xylenes (200 m) and pyridine
(100 m) with 10%Pd/C (3 g) for 5 h. Fhe hot reaction was filtered thru 30

celite andaldag doh!drtmd gr \g?ét d?%@cﬁﬁ\'bié # &b m googh‘éﬁn@l)%p%@iﬁe% ToEhfoxy - (3-
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ng of % chprydacBwert dumtyinedRand Brobhilizedto groside R4 mg obthertitthtampeddret hoxy-
(3 -carboline (677 ng, 2.9 mmol) in trifluoroacetic aeid (10 m) was
treated with NaNG3 (260 ng, 3.06 mml ). The 5 reaction was stirred for 3 h
at RT and Ekampteoiteiftchitred- (mm&yloarbamymmﬁ-oadphnﬁﬁw@@eﬁﬁﬁed on

si1ica el Uhdfliith'ds i Brotiuborkay Wé- m pno 1a%ﬁfo@f.ﬁggh&ha%©%|to
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stirred for 5 h at 65 i%%&%(ﬁt heﬁegoncent r.at duct was

ride pr
chr omat ogr BiSELEt Was By il exprapls OT%‘QUFF’E{')' chl orof orm
gradi ent t progilieywere cbtbingd ahd Wophﬂme@t@mhb@&m@@thaﬁﬂdaemaom ine. A
sol ution of 7-chl oro-8-nethoxy-9-nitro-Q carboiine (21 ng,  0.085 mmol) in
15 pyridine (1 nm) was treated with nicotinyl chloride hydrochloride (54
my, O. 30 BExainplefil Z-qﬂaiam{gk(;aoamiemdwm%ﬁmrwlnﬁjﬁﬂuaxfaa@etam| rring at 95 C

- 100 Aso?u&fﬁnt @%ﬂhbt%?e‘k% n{gﬁ.o*ﬂﬁgﬁ té% rhhfél)ﬁﬁgyﬁaiﬁe?h Wrﬁl()ecj Wi th
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cold (3 € bro%ug? was pun ecp as descnged in exam;t}le% Tﬁe%%Fe ﬁactlons(u%thSO g 1L.5

product were combined and iyophilized to provide 52 mg of the title compound.

20 _
Example 60 N-(6-Chioro-9H-B-carboiin-8-yl}-nicotinamide

To a solution of norharmane (2.0 g, 11.9 mmol) in water (89 ml) and 1M
aqueous HCI (29.8 ml, 29.8 mmol) was added N-chlorosuccinimide (3.17 g,
23.8 mmol} portionwise. The resulting solution was stirred at RT for 6 h, and

25 thenat0°Cto 5 °Cfor 12 h. The reaction was diluted with water (100 m{) and

 basified cautiously with solid K;COj (4.3 g). After stirring at RT for 1 , the
product was collected and washed with water: The crude product was refluxed
in chioroform for 1 h and filtered after cooling to 15 °C to provide 2.05 g of 7-
chloro-B-carboline. _ .

| - 30 A mixture 7-chloro-B-carboIme (500 mg, 2.48 mmol) in concentrated nitric acid

(20 ml) was stirred at RT for 22 h. The reaction mixture was carefully poured
mto cold (3°Cto5 °C) water (50 ml) and after stlrrmg for 2 h the precipitate
was collected. The Solid was suspended in saturated aqueous NaHCO; (50
‘ml) and stirred at RT for 12 h. The product was fi itered and washed with water

35 to provide 550 mg of 7-chloro-8-nitro- § -carboline.



mmol, as prepared in exanple 60 above) in pyridine (130 m) was added 3, 4-
dlflourobenzoyl chloride (1.67 m, 13.25 mmol). The reaction was allowed to
25 warmto RT and stirred for 20 h before diluting the rt=2entenbes2094nat er
(60 M) and 1 MNaCH (15 m ). After stirring for 3 h at RT, the pH of the
m xture was adjusted to 8-9 with 1 Cl and then poured into wat er (250
m). The m xture was allowed to stant for 30 min and the product was .
filtered t®o arsuspeimum &7 -ghlorsk-Sriteo-tf tcaebadiventatthidaR 22NN FOR t h wat er

gnghlci:':))r/long ?’ ﬁﬁ’ gdt’lg?-l?P c"g"’ll;so%ﬁgnqeg%h[?ﬁm co ma'%2 %awlequﬁfgc? (3-5 O

sol ution OThé%eémmGWaqﬂebOS 9+C(1 314 enlpohs neddddrdPwise. 6THESMIXtOiE, wagis pr epar ed

le 60 ab nb
2006 a0 rHEme 0 G ek 556 550 g, pEaRS SOul P b ralB 2P P oo
Egovﬁgs ;gdﬁlléouewb%oig%@ rﬁ%na@tm\eqﬁm midThetdgugotdphasawabon with wat er

After stirring for 40 mn, at &he m xt ure
was pour edextractedi times)@ddhercpmbings orpapig salufigas dried e BJ%% d for 30
mn and t hgncpé&ﬂ:[%ﬁ‘ra@sto@\fe Aédfe g%ftgoarﬂfnﬂ"i’ Qﬁlo% %O-CErt}Eflméhe title conpound

after washi I ng under reduced pressure at RT. The
exanpl es |'ﬁo§aimlde(3l-5§®))sm!mtim tsft?f-almnqé@hbto-tﬁ]etapbdlﬁér@&'%rﬂé’eﬁnds and were

Eeanpl oot 1 e BENEIAeALI0 P er s MO solodds BpoAR e 28280 510m oo

290 103F m@lﬁ?‘lﬁbﬁ 13 riRtior A4 AMwel MPwad to RT and stirred for 20 h
before diluting the reaction with water (100 ml) and 1M NaOH (25 mi). After

stlrring for 1 h at RT, the mixture was poured into water- (2_@0 ml). Themt_xture

LR

was allowed to stand for 1 h and the product was filtered to provide 3.80 g of
the title compound after washmg with water and drying under reduced

15 pressure at RT.

Example 68 N-(6—Chloi‘o~?—methoxy—QH—B-ca;boIin-8-yl)—nicotinamide
A mixture of 6-methoxytryptamine (9.10 g, 47.8 mmol) in EtOAc (40 ml) and
pH 4.5 NaOAc buffer (40 ml) was treated with glyoxalic acid hydrate (5.30,
20  57.6 mmol). The mixture was stirred vigorously for 2 days and then diluted with
heXene (40 mi). The product was filtered and washed with water and (1:1)
hexene-ethyl acetate. The crude product was crystallized from methanol after
filtration of a hot methanol solution. - . | '
The crude pro_duet (11.5 g) from above in 6N HCI (100 ml) was treated 3 times - | ’
25 with concentrated HCl (5.0 ml) e\(ery 15'nein while refluxing. After refluxing for
| .a total of 1 h, the reaction was concentreted to give a residue. This residue
was slurﬁed and sionicated with 10% NazCOs (300 ml) and filtered to give the
- free amine (7.20 g). The above amine was refiuxed in xylenes (200 ml) and
pyridine (100 mi} with 10% Pd/C (3 g) for 5 h. The hot reaction was filtered thru
30 ~ celite and the filtrate was ‘concentrated to give 6.38 g of 8-methoxy-B-
" carboline. - o |
To a mixture of 8-methaxy- B -carboline (1.0 g, 5 mmol) in THF (100 mi) was
added N-c:hlorosuccinimide (0.70 g, 5.2 mmol). The reaction was stirred at RT

for 4 h before concentrating and washing the residue with 1:1:1 mixture of 10%
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Na,CO,, hexane, and EtOAc (400 ml). The resulting residue was triturated

with xylenes to provide 677 mg of 7-chloro-8-methoxy- B -carbaline.
A solution of .T—Chloro-8-methoxy- B -carboline (677 mg, 2.9 mmol) in
trifluoroacetic acid (10 ml) was treated with NaNO; (260 mg, 3.06 mmol). The
5 reaction was stirred for 3 h at RT and then concentrated. The crude product
was chromatographed on silica eluting with a 5 % to 10% metﬁgnol in
chloroform gradient to provide 463 mg of 7-chloro-8-methoxy-9-nitro- B -
carboline. |
A solution of 7-chioro-8-methoxy-9-nitro-B-carboline (460 mg, 1.66 mmol) in
10  EtOH(25 ml) was treated with SnCix-2 HoO (450 mg, 2.00 mmo!). The reaction
was stirred for 5 h at 65 °C and then concentrated. The crude product was
chromatographed on silica eluting with a 5 to 10% methanal in chloroform
gradient to provide 410 mg of 7-ch!oro—8~methoxy-g-nitro-B‘-carbo[ine.

A sclution of 7-chloro-8-methoxy-8-nitro-B-carboline (21 mg, 0.085 mmol) in

15 pyridine (1 mi) was treated with nicotinyl chloride hydrochioride (54 mg, 0.30
mmol) and 4-dimethylaminopyridine (5 mg). After stirring at 95 °C - 100 °C for
7 h the reaction was concentrated, the residue slurried with 10% Na,CQs;, and
then chromatographed on silica eluting with a 5 % to 10% methanol in

chloroform gradient to provide 4.7 mg of the title compound.
- 20

Example 82 N-(6-Chioro-9H-B-carbolin-8-yl)-3,4-difluoro-benzamide
To acold (3 °C - 5 °C) solution of 8-amino-7-chloro-B-carboline (2.50 g, 11.5
mmol, as prepared in example 60 above) in pyridine (130 ml) was added 3,4~
c_Iiﬂourobenzoyl chloride (1.67 mi, 13.25 mmol). The reaction was allowed to
25 warm to RT and stirred for 20 h before dildting_ the reaction with water (60 ml)
and 1M NaOH (15 ml). After stirring for 3 h at RT, the pH of the mixture was
adjusted to 8-9 with 1M HCI and then poured into water (250 ml). The mixture
was allowed to stand for 30 min and the product was filtered to provide 3.95 g
of the title compound after washing with water and drying under reduced
30 pressure at 55 °C - 60 °C. o

Example 83  6-Chloro-N-(6-chloro-9H-B-carbolin-8-yl)-nicotinamide
To a cold (3-5 °C) solution of 3-amino-7-chioro-B-carboline (1.40 g, 6.45 mmol,

as prepared in example 60 above) in pyridine (72 mi) was added 6-chioro-
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nicotinyl chioride (1.30 g, 7.42 mmol). The reaction was allowed to warm to RT

and stirred for 16 h before diluting the reaction with water (60 ml) and 1M

NaOH (8 ml). After étirring for 40 min at RT, the mixture was poured into water

(200 mi). The mixture was allowed to stand for 30 min and the product was

filtered to provide 2.20 g of the title compound after washing with water and

drying under reduced pressure at RT.

The examples in Table 1 show the structures of the prepared compounds and

were prepared according to the previous examples.
Table 1: - |
Example Structure Empirical formuia| MS (M+ H)
1 i CisH/BrN, 248
= ) ~d
W v/
~d
2 C13HeBINO 290
3 CqHzFN2 187
-4 C:l—!-_,_ C14H15C|N2 211
CH
s N CiaH7N3 194

Y TP
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Example Structure Empirical formula| MS (M+ H)
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Example Structure | Empirical formuial MS (M+ H)
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Exarmpler _ Structure Empirical formula] MS (M+ H)
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5 Pharmacological examples
IkB-kinase ELISA
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The in-vitro assay for detecting and measuring inhibition activity against IkBa-

~ kinase complex by candidate pharmacological agents employs a biotinylated
polypeptide spanning both Ser*? and Ser™ of IkBa and a specific antibody
binding only to the phosphdrylated form of the polypeptide, being either
5 monoclonal or polyclonal (such as the commercially-available anti-phospho-
serine*? ixBa antibodies from New England Biolabs, Beverly, MA, USA, cat.
#9240). Once the antibody-phospho-polypeptide complex is formed, the
- complex can be detected by a variety of analytical methods utilizing such as
radloactlwty Iummescence fluorescence or optical absorbance. For the use of
10 the ELISA method, the complex can be immobilized either onto a biotin-
binding plate (such as Neutravidin coated plate) and detected with a _
secondary antibody conjugated to HRP, or onto an antibédy-binding plate {
(such as Protein-A coated pléte) and detected with biotin-binding' protein
conjugated to HRP (such as Streptavidin-HRFP). The level of activity can be
15 corrélated with a standard curve using synthetic phosphopeptides
: cOrréspohding to the substrate polypeptide. |
Experimental
'IKBq kinase complex was -prepared by first diluting 10 mL of HelLa S3 cell-
extracts S100 fraction with 40 mL of 50 mM HEPES pH 7.5. Then, 40%
20 ammonium sulfate was addedland incubated on ice for 30 minutes.
'Precipitated pellet was redissolved with 5 mL of SEC buffer (50 mM HEPES
pH 7.5, 1 mM DTT, 0.5 mM EDTA, 10 mM 2-glycerophosphate), clarified by
centﬁfugation at 20,000 x g for 15 min., and fiitration through a 0.22 pm filter
. unit. Sample was loaded onto a 320-mL Superose~6 FPLC column (Amersham ?
25 = Pharmacia Biotech AB, Uppsala, Sweden) equilibrated with SEC buifer
operated at 2 mL/min flow rate at 4°C. Fractions spanning the 670-kDa
. ‘moleéu!ar—weight marker'were pooled for activation. Kinase-containing pool
was then activated by incubating with 100 nM MEKK14, 250 uM MgATP,
10 mM MgClz, 5 mM DTT, 10 mM 2-glycerophosphate, 2.5 uM Microcystin-LR,
30 - for 45 minutes at 37°C. Activated enzyme was stored at —80°C until further
 use. Per well of a 96-well plate, compounds at various concentrations in 2 pL
DMSO were pre-incubated for 30 minutes at 25°C with 43 pL of activated
~ enzyme diluted [1 -25] with assay buffer (50 mM HEPES pH 7.5, 5 mM DTT, 10
” mMMgCIz, 10 mM 2-glycerophosphate, 2.5 yM Microcystin-LR). Five
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microliters of peptide substrate (biotin-(CHz)s- DRHDSGLDSMKD-CONH) at-

200 uM stock solution was added to each well and incubated for 1 hour before
_quenching with 150 L of 50 mM HEPES pH 7.5, 0.1% BSA, 50 mM EDTA,

plus [1:200] antibody. Quenched kinase reaction samples and phospho-
peptide-calibration standards (biotin-(CHs)s- DRHDS[PO3]GLDSMKD- CONHZ .
serially diluted in assay buffer) at 100 L per well were transferféd to a
Protein-A plate (Pierce Chemical Co., Rockford, I, USA) and incubated for 2

~ hours. with shaking. Following 3 washes with PBS, 100 pL of 0.5 pg/mL

Streptawdln conjugated with HRP(horseradish peroxidase) diluted with 50 mM

: HEPES/ 0.1% BSA, was added for 30 minutes. After 5 washes with PBS,

100 pL. TMB substrate (Kirkegaard & Perry Laboratories, Galthersburg, MD,
USA) was added and color devejopment was stopped by -adding 100 plL of
0.18 M H,SQ,. Absorbance 5|gnals were recorded at 450 nm. Calibration-

curve standards were fitted by linear regression using a 4-parameter dose-

response equation. Based on this standard curve, levels of kinase activity
~ were calculated in order to determine inhibition activity of candidate

- pharmacological agents.

Table 3 which fdllows shows the resuits.

The compound according to exampie 121 shows a [Cs0f 1.7.

Table 3: Kinase inhibition at a substance concentration of §Cs in uM

N

N
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| KB- Exar‘rW}e el‘fié(?t_s of QFa?nHmmlstratlon of the compounds according to examples 49
and 60 were tested using 25 mg/kg/day for 14 days, starting at transplantation
in said animal model. Whereas grafts in animals receiving the carrier, methyl-

15 cellulose, rejected by 7 days (6.7 + 0.8), grafts in compound 49-treated mice
survived around 15 days (1 53 + 0.6), and grafts in those given compound 60
survived for 20 days (20 + 1). Current immunosuppressive therapies used in
transplantation have lirited efficacy and/or considerable toxicity. Targeting of
IkB-kinase with these agents significantly prolonged allograft survival without

20  associated toxicity. |
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or a stereoisomeric form of a éompound of the formula | or a physiologically tolerable
salt of a compound of the formula |,

where Bg, B;, By and By are ring atoms independently chosen from carbon atoms and
nitrogen atoms, where Bg, B;, Bs and By together comprise no more than two nitrogen
atoms; wherein

in case a)

the subsfituents R', R* and R® may be independently chosen from:

1.1. hydrogen atom,

1.2. halogen,

1.3. -CN,

1.4. -COOH,

1.5. -NO;,

1.6. -NH,,

1.7. -0-(C4 -Cqo)-alkyl, wherein alkyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from:

1.7.1 phenyl, which is unsubstituted or mono- to penta-substituted by substituents
independently chosen from halogen or -O-(C; -Cy4)-alkyl,

1.7.2 halogen,

1.7.3 -NH,,

1.7.4 -OH,

1.7.5 -COOR"®, wherein R is hydrogen atom or -(C; -Cyo)-alkyl,

1.7.6 -NO,,
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imidazoline, isoxazolidine, 2-isoxazoline, isothiazofidme 2-isothiazoline, thiophene or
thiomorpholine,

1.7.10 «(C; -Cy)-cycloalkyl or

1.7.11 =0,

1.8. -N(R™),, wherein R™ is as defined in 1.7.7 above,

1.9. -NH-C(0)-R, wherein R" is

1.9.1 a radical selected from pyrrolidine, tetrahydropyridine, piperidine, piperazine,
imidazoline, pyrazolidine, furan, morpholine, pyridine, pyridazine, pyrazine, oxolan,

imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine, 2-isothiazoline, thiophene or
thiomorpholine,

wherein said radical is unsubstituted or mono- to penta-substituted by substituents
independently chosen from those as defined under 1.7.1 to 1.7.11 above, by -CFs, by
benzyl or by -(C, -Cyg)-atkyl, wherein the -(C, -Cyp)-alkyl is mono to tri-substituted by
substituents independently chosen from those as defined under 1.7.1 to 1.7.11 above,

1.9.2 {C; -Cyp)-alkyl, wherein alkyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from those as defined under 1.7.1 to 1.7.11 above or
by -O-C4 -Cy)-alkyl, wherein alkyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from those as defined under 1.7.1 to 1.7.11 above,
1.9.3 -(C; -Cy)-cycloalkyl,

1.9.4 -N(R"™),, wherein R is as defined in 1.7.7 above, or

1.9.5 phenyl, wherein phenyl is unsubstituted or mono- to penta-substituted by
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or 1.7.11 0 9 )Za)ﬁh@eln R13 is as defined in 1.7.7 above,

1.9. - NH. %Ob(l&o m%n@ (baR@)_éy%m;“kg} 1 a radical selected frompyrrolidine,

t et rahydropyridi ne, pi'peridine, piperazine, imdazoline, pyrazolidine,
furan, rprehat, ag)-alRYINEIMEwhBd RBZd BEdebtiad i 7 ae! an,

1.17. -CF; or |

1.18. -CF, -CF,,

R*is

1. «(C; -Cyo)-alkyl, wherein alkyl is mono- to penta-substituted by substituents
independently chosen from those as defined under 1.7.1 to 1.7.10 above,

2. -CF3,
3. -CF, -CFs,
~ 4.CN,
| 5. -8(0), -R", wherein R" and y are as defined in 1.7.7 above,
6. -NH,,

7. -0«C; -Cyp)-alkyl, wherein alkyl is mono- to penta-substituted by substituents
independently chosen from

7.1 phenyl, which is unsubstituted or mono- to penta-substituted by substituents
independently chosen from halogen or -O-(C, -C,)-alkyl,

7.2 halogen,

7.3 -NH,,



I m dazol i ne, isoxazolidine, 2-isoxazoline, isothiazolidine,

2-isothiazoline, thiophene or thionorpholine, wherein said radical is
unsubstituted or nono- to penta-substituted by substituethSeptenberpi@dent |y
chosen fromthose as defined under 1.7.1 to 1.7.11 above, by -CF3, by
benzyl or by -(d -Cl0)-al kyl, wherein the -(Cl -Cl10)-alkyl is nono to
tri-substituted by substituents indegendently chosen fromthose as defined
under 1.7.1 to 1.7.11 above, 1.9.2 -(Cl -C10)-al kyl, wherein alkyl is
unsubsti4 ytgd or nono- to penta-substituted by substituents independently
chosen front hose as defined under 1.7.1 to 1.7.11 above or by -0-(Cl

- C10) - al Kyl & 5?{31 yel . | d to penta-substituted

by subsﬂt(tyt uen reezﬂj'eirétdelsn )?drU@e%ﬂ%é{‘]n# {)6 Pﬁﬁ)se Ias defined under 1.7.1 to
1.7.11 vq 1.9. 3 (CB Cr7)-cycloalkyl, 1.9.4 -N(R13)2, wherein R13 is as
defined in 1.7.7 above, or 1.9.5 phenyl, mherein phenyl is unsubstituted or

- b 1
G e i kg B el e LTS
-0 (CL da g By |n al kyl is
nono to ed by subst’| {nuen?s |ndependently chosen fromthose

i '°h’s*”°7‘* 2 *’f;"& sl “?ﬁ%g%“%t“g-p@t{ S
) ny - a Si
ﬁ.ten ﬁ\ﬁgr%o&)? Sach clég requnsg?il%:]ieég% s

-C7) - aI

pent a- s | M Ss(
def i ned dHa p pa
defi ned 1 above - ClO) al kyl, wher ein alkyl is

Choson %ﬁ’“‘f&? ﬁﬂ?%@?%ﬁ%ﬁ&é%%‘t“b%“d%"t%%%%é%% BT Y
- C6) - al kT;/ %J -C6) - al kyl , l\?\@;5 - 0- (CO 4)-al kyl -(C3 -C7) - cycLoaI kyl ,
1.16. - Rd Skl _ 9 7 above
IR Wik et o e e iy L R
nono- to penta su uen S e endent ¢hosen from t hose

as defi negd4adel sdtebted flofh &yr?chatﬂe,atgf?gﬁydrgpynd%?'plpe%'idlne%%era%%,

imidazoline, pyrazolidine, furan, morpholine, pyridine, pyridazine, pyrazine, oxolan,
isoxazolidine, thiophene, 2-isoxazoline, isothiazolidine, 2-isothiazoline, or
thiomorpholine,

7.10 -(C; -Cy)-cycloalkyl or
7.11 =0,

8. -N(R'"),, wherein R" is independently of one another chosen from hydrogen atom,
phenyl, -(Cy -Cyp)-alkyl, -C{O)-phenyl, -C(O)-NH-(C, -C;)-alkyl, -C(O)}{C4 -Cyo)-alkyl, -

~ C(O)-O-phenyl, -C(O)-NH-phenyl, -C(O)-0-(C; -C;)-alkyl, -S(0), -R", wherein R and y
are as defined as in 7.7 above,

and wherein alkyl or phenyl in each case are unsubstituted or mono- to penta-
substituted independently of one another as defined under 1.7.1 to 1.7.11 above, or

R'" together with the nitrogen atom to which it is bonded form a heterocycle having 5 to
7 ring atoms,

9. -NH-C(O)-R", wherein R¥ is

9.1 a radical selected from pyrrolidine, tetrahydropyridine, piperidine, piperazine,
imidazoline, pyrazolidine, furan, morpholine, pyridine, pyridazine, pyrazine, oxolan,
imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine, 2-isothiazoline, thiophene or
thiomorpholine,



4. -CN, 5. -S(Ovy.-R14, wherein R14 and y are as defined in 1.7.7 above,

6. -NH2, 7. -O(Cl -C10)-al kyl, wherein alkyl is nono- to penta-substituted
by substituents independently chosen from 7.1 phenyl, vl e¢ptergber 2004
unsubstituted or nono- to penta-substituted by substituents independently
chosen from hal ogen or -O (Cl-C4)-al kyl, 7.2 halogen, 7.3 -NH2, 15

Sept enber 2004 69 7.4 -OH, 7.5 -COOR1fg wherein R16 is hydrogen atom or
-(CL -C, ())-alkyl, 7.6 -N®2, 7.7 -S(Ovy - R 14 wherein y is zero, 1 or 2,

Rl4 i_s n Qc}r cléws’un u lM’t ugstl ciﬁPS bs%gep or mono- to
pent ﬁeé“% osawe :f issdérn@?’am % é}dg% O eg as
Q

tltu
th ‘? , O-(Cl
o st A

17 6) 'O phenyl -

(O - NH-gb wweﬁil é.héf% § X % e R14 and y are

def I ned maeﬁhde% axﬁom a'@f e&e%QdE R ?2%53 ‘%”P (Qups in

each case flﬁyl” Ik i SB[)SUIL“B&;E ﬂ éﬂB ﬁt tn}&élj tituents

:Qggeltoe”dﬂﬁ Shd ﬁﬂH}n §<r§nb 1%‘5‘%’57 1 4bby above, or
oget her W|t nltrogen a I'S” bon ed for

heterocyglsecp WLy 7 ring atom; 7. 8 0 phenyl, wherei n phenyl S
unsubsti t ut F%ﬁgﬁ&f 0 penta-substituted by substituents independently

chosen fg Q”N 2,%??(%9@?{13 B%@e({ér g{d |8]1 77 %b% arozldé'&th%lf)éw(ﬁ’”)z is %D?Na d' cal

sel ect ed, I ne ropyridine, prperi A ne,
Im dazol | ne pyrazol I di ne, furan, norpholine, pyridine, pyri da2| ne,

pyraz : N, BHﬁrwggrbﬁé%Hglé :j‘ﬁﬁstnﬁt@b %gEmE)HS to eﬁ&%i%%%ﬁ% (G -
' s %“’“% i
phen ICI’} m?acb an nngR1 4,

b
-C7) - cycy.pe 1 cOh 4 =
one anot F tlg
- & O - phenvlyap b
wher ei n %140&55‘*{*? wherein R is phenyl or -(C, -C;)-alkyl, wherein phenyl or alkyl are mono-
to penta-substituted by substituents independently chosen from those as defined under

1.7.1 to 1.7.11 above,

11. -C(O)-0-R™, wherein R is phenyl or (C, -C;)-alkyl, wherein phenyl or alkyl are
mono- to penta-substituted by substituents independently chosen from those as defined
under 1.7.1 fo 1.7.11 above,

12. -0-(C, -Cg)-alkyl-O-(C, -Cg)-alkyl,

13. -0-(Cy -C,)-alkyl-(C; -C;)}-cycloalky! or

14. -{Cy -Cq)-alkyl-N(R"),, wherein R™ is as defined in 1.7.7 above,

Ris

1. a hydrogen atom,

2. H{C4 -Cyp)-alkyl, whereinalkyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from those as defined under 1.7.1 to 1.7.4 above,

3. -C(0)-R®?, wherein R%is

-NH,, {C; -Cyo)-alkyl, wherein alkyl is unsubstituted or mono- to penta-substituted by
substltuents 1ndependently chosen from those as defined under 7.1 to 7.4, or -N(R"),,
wherein R is as defined in 1.7.7 above, or

4. -8(0), -R®, wherein R® is as defined in 3 above, or



are as defined as in 7.7 above, and wherein al kyl or phenyl in each case
are unsubstituted or nono- to penta- substituted independently of one

anot her as defined under 1.7.1 to 1.7.11 above, or R17 tBgeertenbei2094t he
nitrogen atomto which it is bonded forma heterocycle having 5 to 7 ring
atons, 9. -NHC(O-R 5, wherein RI5 is 9.1 a radical selected from
~pyrrolidine, tetrahydropyridine, piperidine, piperazine, imdazoline,
pyrazolidine, .furan, norpholine, pyridine, pyridazine, pyrazine, oxolan,

pyrazol i di ne, ine, pyri dazine, |
2 sotni Roard RERUPERE LA G otin' GRAER T pRAMALRER B0 664 70 whner ei n

sai d T adieghy RS 1dRHAPRIth el A0 5 Wi By e BERIGA BHRSHeielb8shiby_Substi tuent s
e W T R e

nder 15 e R S R SRR LA S o

to penta-substituted by substituents independently chosen fromthose as

defined @adghsttudhtd Rl ReEnd-REMAPRY 'Qr{c z v erein
al kyl is1_qgws@§§;in Uhe St mono- toﬁ%%{ﬁngiggﬂ bs %Tt‘fse é@i?dgju §H't1\3€nts
i ndependent |y chogen fromthose as defined under 1.7.1 to 1.7.11 above, 9.3

-(C3 -Crpsgycloal kyl, 9.4 -N(R13)2, wherein R13 is as defined in 1.7.7
above provided that -N(R13)2 is not -NH2, or 9.5 phenyl, wherein phenyl is
unsubsti §u or nono- to penta-substituted by substituents independently
chosen fromthose as defined under 1.7.1 to 1.7.11 above, by -0--(Cl
- C10) - al ¥y b tm:s- CN, by -CF3, by --(Cl -C10)-al kyl, wherein alkyl is nono
to tri- subsfituted by substituents independently chosen fromthose as
defined gnggy 1.7.1 to 1.7.11 above, or by two substituents of the phenyl
radi cal which forma dioxolan ring, 10. -C(O-Rl2, wherein R12 is phenyl or
-(A -C7)-aldot, wherein phenyl or alkyl are nono-. to penta-substituted
by substituents independently chosen fromthose as defined under 1.7.1 to
1.7.11 ahangy,, 11. -C(O-OR12, wherein R12 is phenyl or -(Cl -C )-alkyl,
wherei n phenyl or alkyl are nmono- to penta-substituted by substituents
i ndependgnjly chosen fromthose as defined under 1.7.1 to 1.7.11 above,
12. -O(C1 -0C8)-alkyl-O(CL -C6)-alkyl, 13. -O(Co -CA4)-al kyl-(C3 )
- C7) - cyct.aal ey LcQi-alkyl, wherein atkyl is mono- to penta substituted by substituents

independently chosen from

7.1 phenyl, which is unsubstituted or mono- {o penta-substituted by substituents
independently chosen from halogen or -O-(C, -C,)-alkyl,

7.2 halogen,

7.3 -NH,,

7.4 -OH,

7.5 -COOR'®, wherein R* is hydrogen atom or -(C; -C1o)-alkyi,

7.6 -NOs,

7.7 -S(0), -R"™, wherein y is zero, 1 or 2, R™is -(Cy -Cyo)-alkyl, phenyl, which phenyl is
unsubstituted or mono- to penta-substituted by substituents independently chosen from
those as defined under 1.7.1 to 1.7.11, amino or

wherein R" is independently of one another chosen from hydrogen atom, phenyl, -(C; -
Cio)-alkyl, -C{O)-{C, -C7)-alkyl, -C(O)-phenyl, -C(O)-NH-(C; -C;}-alkyl, -C(O)-O-phenyl, -
C(O)-NH-phenyl, -C(0)-0-(C; -C;)-alkyl, -S(0O), -R™, wherein R' and y are defined as in

7.7 above, and wherein the R" alky! or phenyl groups in each case are unsubstituted or
mono- to penta-substituted by substituents independently chosen from those as defined



14. -(Cl -C4)-alkyl-N(R13)2, wherein R13 is as defined in 1.7.7 above, R5
iIs 1. a hydrogen atom 2. -(Cl -Cl0)-al kyl, wherein alkyl is unsubstituted
or nono- to penta-substituted by substituents i ndependetht$gptemberediOf om
those as defined under 1.7.1 to 1.7.4 above, 3. -C(O-R9, wherein RO is
-NH2, -(Cl -C10)-al kyl, wherein alkyl is unsubstituted or nono- to

pent a- substituted by substituents irdependently chosen fromthose as
“defined under 7.1 to 7.4, or -N(R13)2, wherein R13 is as defined in 1.7.7

above, ofindtr 175 Q27118 bowgFein R9 is as defined in 3 above, or 15
Sept ember 2004 71 R4 and R5 together with the atomto which they are

~ bonded fﬁ%@etﬁ@tvﬁth%é/ﬁmgerp&tomﬁémi@ bbRG&T BRH %ﬁ&é}@;}&% Riviig 4 @ which
they are7pagdeshsf orm a heterocycle containing an additional oXygen atomin
the ring and R6, R7 and R8 i ndependently of one another are chosen from

hydr ogenz gt.omprehylRhétéin pheRl id thstBSRuRY of RRNSLBHehid 89 kabdfluen®2 and R4 may
be i ndeppasissrdbitiycdhesaitran tlRbiReRIHSIR det 117 1 ® 1.2138bhik, case a) above, R3
Is 1. -CF3, 2. -CF2 -CF3, 3. CN 4. -COON, 5. -NQ2, _6. -NH2, 7.
-0 (CL - £5Q) makkdelectgror @trawdfbpynam@pﬁ?enaa&, PRRF&RY Reiibidthed by
subst i t ugbolidinB dRRANARBFINoNN POSERe, TpyAdAZ ne'}pi)gflaﬁiﬂ&l oxoH, BBxaR GRS URST i tut ed
r
7

Or NDNO-isbuzBRY FollidXelidihe! agothkzSInRSthidpne thloﬂﬂﬁa?dm@ntly chosen from
hal ogen or -O (Cl -C4)-al kyl, 7.2 hal ogen, 3 -NH2, 7.4 -OH, 7.5

- COOR16, 7.19h0@r, ec))-cicibalkg ohydr ogen atomor -(CL -ClO)-alkyl, 7.6 -N&, 7.7
-S(OY -R 4, whereiny is zero, 1 or 2, R4 is -(Cl -C10)-al kyl, phenyl,
whi ch phemyldbdso,

8. -N(R"®),, wherein R" is as defined in 1.7.7 above,
9. -NH-C(O)-R", wherein R is

9.1 a radical selected from pyrrolidine, tetrahydropyridine, piperidine, piperazine,
imidazoline, pyrazolidine, furan, morpholine, pyridine, pyridazine, pyrazine, oxolan,
imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine, 2-isothiazoline, thiophene or
thiomorpholine,

wherein said radical is unsubstituted or mono- to penta-substituted by substituents
independently chosen from those as defined under 1.7.1 to 1.7.11 above, -CF3, benzyl
or by -(C; -Cg)-alkyl, wherein alkyl is mono to fri-substituted by substituents
independently chosen from those as defined under 1.7.1 to 1.7.11 above,

9.2 -(C4 -Cyp)-alkyl, wherein alkyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from those as defined under 1.7.1 to 1.7.11 above or
by -0O-(C, -Cio)-alkyl, wherein alkyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from those as defined under 1.7.1 to 1.7.11 above,

9.3 «(C; -Cy)-cycloalkyl,
9.4 -N(R™),, wherein R" is as defined in 1.7.7 above, or

9.5 phenyl, wherein phenyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from those as defined under 1.7.1 to 1.7.11 above,
by -O~(C; -Cyo}-alkyl, by -CN, by -CF3;, by -(C, -Cyp)-alkyl, wherein alkyl is mono fo tri-
substituted by substituents independently chosen from those as defined under 1.7.1 to
1.7.11 above, or by two substituents of the phenyl radical which form a dioxolan ring,

10. -S(0), -R", wherein R™ and y are as defined in 1.7.7 above,
11. -C(0)-R", wherein R* is phenyl or -(C, -C;)-alkyl, wherein phenyl or alkyl are

unsubstituted or mono- to penta-substituted by substituents independently chosen from
those as defined under 1.7.1 to 1.7.11 above,



~unsubstituted or nono- to penta-substituted by substituents independently
chosen from those as defined under 1.7.1 to 1.7.11, am no_or wherein R13

i s i ndependently of one another chosen from hydrogen atolf Sepemper 2004 -
Cl0)-al kyl, -C(O-(C1L -C7)-al kyl, -C(O-phenyl, -C(O-NH(Cl -C7)-al kyl,
-C(O-0phenyl, - C(O-NHphenyl, -C(O-0(CL -C7)-alkyl, -S(OY -R14,
wherein R14 and y are defined as in 737 above, and wherein the R73 al kyl
.or phenyl groups in each case are unsubstituted or nobno- to

pent a- substituted by substituents independently chosen fromthose as

defi ned {5 SRPLEIIEWHRIAR™ s BRESH ol £ EQI Ql'ﬂhéréinaﬁ%%}{%or Qlii3k8 toget her

Wi th € heyLbERIRE ofhRRb! © I-EebEbt ot e o diPhf MSbErbAY no 5 to
7 11Ng 3hgiBas defihot UnBB(Y 110 WiSf SagpyglenyT TS Unsubsti tuted or fono- to

I n ently

penta- by substituents epen chosen fromthose as defined under

1. 7.1 td 6,18, fBRYEWhdreth Ak %djr@abstmé&gggﬁn&ﬁa ﬁrglsruaaméae ridine,
pi peri dle%stitﬂbﬁt@ﬁ%b@ﬁdedtt%ﬁ@s%ﬂ'f}oﬂﬂhos&% el nBer 1. Hrtfgfi:z.ﬁ”é gl ine,

pyridi ne, pyridazine, pyrazine, oxolan, Isoxazolidine, I soxazol i ne,

| sot hi azq iL.8ipe.crzikseblicazehhng. t hi ophene or thionorpholine, 7.10 -(C3
-C7) cycl oal k;gp?ora%aﬁllq?gbcfl.)qﬁ'& -N(R13) 2, wherein R13 is as defined in

1.7.7 abgyep (-l ciiycodfiopi n R15 is 9.1 a radical selected from

pyrrolidine, tetrahydropyridine, piperidine, piperazine, imdazoline,

pyr azol i £, 0, EYLAYNIRENER RPYTsCchfed Y1 faBbRE, PYTazine, oxol an,

i m dazol i ne, isoxaZzolidine, 2-1soxazoline, 1sothiazolidine,

2- i sot hi gZglak MRfindALRPRNGsOL) atldybonor phol i ne, wherein said radical is
unsubstituted or nono- to pen{ a-substituted by substituents independently
chosen frROR LRGSE ifepaRddni df Sfsiotrer 4 ; nzyl or
by - (CL wis@bt@loitly pPM%§£pc§é%;°t%§ rechiddor b R 2o gﬁﬁgwﬁ
substituents independently chosen fromthose as defined under 1.7.1 to
1.7. 11 alueR® i€ methfl G2 is Go03n BL(EY Lo )RS Bldhodlde¥lutd Soy P i t uted or mono-
to pent aywubsiutbd bRENPYr a SEBBLC Usp Ay yiapendent |y chosen ﬁromthose as
defined under 1.7.1 to 1.7.11 above or" by -O (Cl-C10)-al kyl, wherein al kyl
'S unsubghdr Y I8 GnQ{ ORN;)-iKg1 MBASSILSHIEHIL, WLas, 6y | RERNtS

i ndependeatd nlg:hgse{n froor% t@ose as defi neg ug%e?y)fy;!é%&?lbhlgl 11 above, 9.3
-(C3 -C7)-cycloalkyl, 9.4 -N(R13)2, wherein R73 is as defined in 1.7.7

above, oF AedinpiPBYK theWDRAEA NaPHSIMEN ih Slali s UnSdrbih W 8550y MONO- to
pent a- substituted by

Bs, B7, Bs, and By are each a carbon atom,

R, R? and R® independently of one another are chosen from hydrogen atom, halogen,
cyano, nitro, amino, -O-(C, -C7B)-aiky[, wherein alkyl is unsubstituted or substituted by
phenyl, -CF, -CF3, -CF;, -N(R™),,

wherein R is independently of one another chosen from hydrogen atom, -(C; -C;)-alkyl,
phenyi, -C(O)-phenyl, -C(O)-pyridyl, -C(O)-NH-phenyl, ~-C(O)-O-phenyi, -C(0)-0-(C; -
Cs)-alkyl or -C(O)-(C, -C;)-alkyl, wherein alkyl, pyridyl or phenyt are unsubstituted or
mono- to tri-substituted by substituents independently chosen from those as defined
under 1.7.1 to 1.7.11, or R™ together with the nitrogen atom to which it is bonded form a
heterocycle having 5 to 7 ring atoms,

S(0), -R™,

wherein y is zero, 1 or 2, and R" is -(C, -C1o)-alkyl, phenyl, which phenyl is
unsubstituted or mono- to penta-substituted by substituents independently chosen from
those as defined under 1.7.1 to 1.7.11, amino or -N(R'®),,

wherein R"® is independently of one another chosen from hydrogen atom, -(C, -C;)-alkyl,
phenyl, -C(O)-phenyl, -C(O)-pyridyl, ~-C{O)-NH-phenyl, -C(O)-O-phenyl, -C{0)-0-(C; -
Ca)-alkyl or -C{O}-(C, -C;)-alkyl, wherein each alkyl is unsubstituted or mono- to tri-
substituted by substituents independently chosen from those as defined under 1.7.1 to



substituents independently chosen fromthose as defi ned under 1.7.1to
1.7.11 above, by -O(Cl -Cl10)-al kyl, by -CN, by -CF3, { - C10) - al kyl,
wherein alkyl is nobno to tri- substi t ut ed by substltuen%s‘i’m% B |y
chosen fromthose as defined under 1.7.1 to 1.7.11 above, or by two
substituents of the phenyl radical which forma dioxolan ring, 10. -S(OY
-R14, wherein R14 and y are as definestin 1.7.7 above, 11. -C(O-R12,
‘wherein R12 is phenyl or -(Cl -C7)-al kyl, wherein phenyl or alkyl are
unsubsti{ pte 18 %éhpa"‘t [ endent |y
chosen fyf mgdor{%:ﬁo;sgaé €her E m%'gﬁ'ﬁ(r)\ er ﬁhf}b‘&,ﬁ? 81?(1 @%td f%%jrg%haTt&%gBtenber
2004 73 12. -C(O - "wherein R72 is phenyl or -(Cl -C7)-al kyI wher ei n
phenyl ag@)- bYﬂR”%ﬁereaHri‘\WE%s'&e‘ﬁﬁé‘@ a9l P{fio\k0_Pent a-subst | t ut ed by

substltuents i ndependent | y chosen rom ose' as defined under 1.7.1 to

1.7.11 gy 8yank3amiddlo€] O,)- Qi:k%ﬂ}’\lvheﬁéﬂeaﬁ ,gﬁh&){ut’sbggﬁo stituted or mono-

to penta- substltut ed by substituents in epen ently sen fromthose as

defi ned @pgqul(fplﬂpp 4,7.11 above, 14. -O(Cl -C6)-al kyl - O(Cl

- 36) - al kyl, (Eo 4) - al kyl - (C3 - C4)-cycloal kyl or 16. -

- C4) - al Kweré%nﬂ%zndéy@ﬁa&u oRdie | éﬁotﬁér digld 4toRPC Y;e %ﬁ S as

def i ned genid-d( %_%ﬁg,ewa_ (ORIt F : dq)cé% 'é}qlﬁ ?7) "anot her
ylto regbamx sos for

are Chos@'jLakﬂfRSF' f@ﬂe@) A vHer alky ’

s e Bl S L (reding
y €l 7 i

i's an OnaGhg gcrpo ,@Ié{g,lng’r%nosub Intagt%négogy a -( - lr—cyc 5% Cgafg R6 is
hydr ogen. 2 A conpound of the formula | as claimed in clai m1 wherein in

case a) g(Bf,-RB7, B8r and B9 are each a carbon atom R, R2 and R3
i ndependently of one another are chosen from hydrogen atom hal ogen,

cyano, RiHeréin yadkdl8; 1 o2, (drl R'EE2 @1 alk Sivil wiHidiN h o ignsubstituted or
subst i t Uingdbdtute®BERMBho- to HERta: SGE |tute ?sﬁw @Er)lf?s)lgdie e I;%BM(?m
| kyl,

i ndependgadd a6 ﬁfn@@ﬁn@é}qt 1€ko ¢! Olsieé'mnb hogen

phenyl, -C(O -phenyl, -C(O-pyridyl, - -N phenyl , C(O) O phenyl ,

- (O - Ovitfelein Rﬂml)s':r%elﬁﬁndé?ﬁl n%@aﬁo%mﬁzgerﬁwhydr a f, geu 2l Ry dyl or
phenyl gne bhénil,ed NQ(O) NH-bheny E@)bé th s
mdepen% gk d?h§‘ M)i }(’(?)t&%ﬁ?l : éﬁ,}—w A tlt ego)EmB ]to{r or R18

t oget hersuwsttt ea hﬂeﬁbﬁdé?ﬁ?ﬂf &ﬁé)éﬁdtﬁbr%'d@hmé&udd%r PGS 7 91 ke fmt erocycle
having Jodethet withitle Aft@G8n atom to which it is bonded form a heterocycle having 5 to 7
ring atoms, or

~-C({0)-0-R"™, wherein R" is phenyl or -(C, -C;)-alkyl, wherein said pheny} or alkyl are
unsubstituted or mono- to penta-substituted by substituents independently chosen from
those as defined under 1.7.1 to 1.7.11 above,

R®, R” and R® independently of one another are chosen from hydrogen atom or methyi,
and

R’ is as defined as for case a) above.

3. A compound of the formula 1 as claimed in claim 1,

wherein in case b)

the substituents R', R* and R* independently of one another are hydrogen atom,
halogen, cyano, nitro, amino, -O-(C; -C;)-alkyl, wherein alkyl is unsubstituted or
substituted by phenyl,

~CF3 -CF3, -CF3, -N(R*¥),,

wherein R' is independently of one another chosen from hydrogen atom, ~(C; -C;)-alkyl,
phenyl, -C(O)-phenyl, -C(O)-pyridyl, -C(O)-NH-phenyt, -C(O)-O-phenyi, -C(0)-0-(C; -



S(Oy -R14, whereiny is zero, 1 or 2, and R14 is -(Cl1 -G o)-al kyl, phenyl,
whi ch phenyl is wunsubstituted or nono- to penta-substituted by
substituents independently chosen from those as defi nediﬁwemh&erﬂ@%o
1.7.11, amino or -N(R 8)2, wherein R13 is independently of one another
chosen from hydrogen atom -(d -C7)-alkyl, phenyl, -C(O) -phenyl,
-C(O-pyridyl, -C(O-NH phenyl, -C(O7% phenyl, -C(O-0(CL - C4)-al kyl or
-C(O-(C1 -C7)-al kyl, vvherei n each al kyI i s unsubstituted or nono- to tri-

G T e

nitrogensgiQ IQ‘B eg nthtﬁe ﬁ} at R{tﬂ‘mg.e X r q\‘lé'té?gaéte o7 .” ng
b

atoms, o S
cyano,- alﬁrﬁ“‘pl'o‘;gf - P{, -C7 aI kyI wherel n al kyI |s substltut ed by phenyl

-CF2 -CFg -N(R1S) 2, wherein RL8 is I ndependent|y of one anot her
chosen er)nl}hyd’rogen atom -(d -C7)-al kyI phenyl C(O) phenyl,

" A0 - by héeyl Ry (.7 p&’f‘d‘w‘us- redol - C4)-alkyl or
O -
B L L

defi ned under tog thér wth the mtrogen atomto

O
whi ch Itwhéremm_ ?éjinﬁ éghéntnﬁéf% BsHGhe. Ruh Y %?%?%*‘1“%(@5 a5 S
phenyl I & ;ﬁiyp M&)O)Sphéﬁ ¢ 3}9 L h ﬁy' 4 82’8 i't uent s
4 I’el me
| ndependgis mgtém%@ﬁ&enhém of bh@SRotRsr %@rﬂ% iﬁ? Rﬁo F11. "am no or
-N(R 8) 2to elfBPIVRA {he'?ﬂ@o ot fPieh d?&% %?%;é %gd&ggﬁﬁé‘sfté gm hydrogen
atom - Ky phenyl, eny )

-C(O)- NH-p%enyI -C(O) - Ophenyl C(O) O(Cl- C4) - al kyI or -C(O) (c

-C7) - al k)d(O)\@]sze\'avﬂe ﬁﬁ@‘?%ﬁﬂéh I u%a 1 bParkfl'ar
e ikl AR S+ 7
heterocyclgg@ha\sl‘?rnﬁgd f]o 77 I’tl ng atoms or -C(O) OR‘ 2 V\,herel n thz) S 4
henyl og3 . I e‘ﬂéll n stitute
(F;r m%no gpig(fgg;d o ?éﬁq u(t)\gdg b(lt;/j @h ?blﬁ?fﬁ@n I n te)%ﬂehr!f%éI R?Ipﬁe%oggﬁ from

t hose as defi ned under 1.7.1 to 1.7.11 above, R6, R7 and R8 independently

of one apRBRARAtENGLLP8EY &P Bhb ¥ASRSERLP A hyBRIGEY htom, 3 -c,)-alkyl,
phenyl, -C(O}-phenyl, -C(O)-pyridyl, -C(O)-NH-phenyl, -C(0}-O-phenyi, -C(0)}-0-(C; -
(Ca)-akkyt or -C(O)-(C, -C;)-alkyl, wherein each alkyl, pyridyl or phenyl are unsubstituted
or mono- to tri-substituted by substituents independently chosen from those as defined
under 1.7.1 to 1.7.11, or R together with the nitrogen atom to which it is bonded form a
heterocycle having 5 to 7 ring atoms,

S(0), -R™,

wherein y is zero, 1 or 2, and R" is -(Cy -Co)-alkyl, phenyl, which phenyl is
unsubstituted or mono- fo penta-substituted by substituents independently chosen from
those as defined under 1.7.1 to 1.7.11, amino or -N(R"®),,

wherein R is independently of one another chosen from hydrogen atom, -(C; -C;)-alkyl,
phenyl, -C{O)-phenyl, -C(O)-pyridyl, -C(O}-NH-phenyl, -C(O)-O-phenyl, -C(0)-0-(C; -
Cy)-alkyl or -C(O)-(C; -C7)-alkyl, wherein each alkyl is unsubstituted or mono- to tri-
substituted by substituents independently chosen from those as defined under 1.7.1 to
1.7.11, or R'™ together with the nitrogen atom to which it is bonded form a heterocycle
having 5 to 7 ring atoms, or

-C(0)-0-R™, wherein R is phenyl or -(C; -C;)-alkyl, wherein said pheny! or alkyl are
unsubstituted or mono- to penta-substituted by substituents independently chosen from
those as defined under 1.7.1 to 1.7.11 above,

R®, R and R® independently of one another are chosen from hydrogen atom or methyl,



R5 is as defined as for case a) above. 3. A conpound of the formula | as
claimed in claiml, wherein in case b) the substituents Rl, R2 and R4

i ndependent |y of one another are hydrogen atom hal ogentd espigmberdQGldo,

am no, -O(Cl-C7)-al kyl, wherein alkyl is unsubstituted or substituted by
phenyl, -CF2 -CF3, -CF3, -N(R18)2, wherein R18 is independently of one
anot her chosen from hydrogen atom -(®@ -C7)-alkyl, phenyl, -C(O) -phenyl,
-C(O-pyridyl, -C(O-NHphenyl, -C(O -0 phenyl, -C(O-0(ClL 15 Septenber
2004 75 L€) -al kyl or -C(O-(Cl1 -C7)-al kyl, wherein each al kyl, pyridyl or
phenyl are unsubstituted or nono- to tri-substituted independently of one
anot her RSisdafddnRed imnggm 1. 7.1 to 1.7.11, or R 8 together with the
nitrogen atomto which it is bonded forma heterocycle having 5to 7 ring
atons, S§Q) ¥orddundiiedrRiul ly IS zero, 1 or 2, and R14 is -(Cl -C30)-al kyl,
phenyl, which phenyl is unsubstituted or nono- to penta-substituted by
substituents independently clrosen from those as definedgunder 1.7.1 to
1.7.11, am no or -N(R1B)?2, herein R18,.0.s independently of one anot her
chosen from hydrogen atom - (¢ phenyl, -C(O) -phenyl,
-C(O-pyridyl, -C(O -NH phgayt yl, -C(O-0(ClL - 4)-al kyl or
- -C(O-(CL -C7)-al kyl, wherein €Ep ) unsubstituted or nono- to tri-
substituted i ndependently of onfe anofher as defined under 1.7.1 to 1.7.11,
or R8 together with the nitngen omto which it is bonded forma

het erocycle having 5 to 7 ring atons, or -C(O -0 R12, wherein R12 is

phenyl  ogr a tereoisermkria kdifl of avdRiRURd SAthE fthRRY 04 pRYIdgidie tolﬁ*aﬁnébst i tuted
Or NDNO- sAifReIdhbosHE 5 thb YAy, wHehshi t uent s i ndependent 'y chosen from
those as defined under 1.7.1 to 1.7.11 above, R3 is cyano, nitro, am no,
-0 (C1 -R7andRKye, inddpeh@drilly ¥k Kid ahStherWpsbad 18R GyfogBR K], haGEd-  CF3,
-CF3, - M}Bﬁ&&nino,\/\@(@l-&;)%{@l,lrﬁrd, ngpquadze@ié},ys ), GR@_anot her “chiosen from
hydrogen atom -(Cd -C7)-al kyl, phenyl, - O)-pF‘lenyI , -C(O-pyridyl,
- C( O - NHvpdreimw is 1-dPOR™Gs BiMgRY L(C, =6 BkylRrphény!, WFEH pRértY s (REusHtda ( CL
- C7) - al ki modr &6 ei-substGidalskihinePior sabdtituhtsnirRRY ¥ 7arts 1UN$URSIdituf ed  or
nono- to tri-substituted by substituents independently chosen from those as
def i ned —N@Rﬂ&w&er%inlms% ihdepehdent of BhE aho®ieE BRiseMirbi HidRgBhliRgecat om to
whi ch i tCl=algpade(d, ocmaikyl, het®Lshenal e(dmawiriag, TT(OY-NA-{G.ne IR C(0)-
O-phenyl, -C(O)-0-(C4 -Cy)-alkyl or -(C; ~Co)-alkyl, wherein pyridyl, alky] or phenyl are
unsubstituted or mono- to tri-substituted independently of one another as defined under
1.7.1to 1.7.11 in claim 1, or R* together with nitrogen atom to which it is bonded form a
heterocycle having 5 to 7 ring atoms,

aly

R*is cyano, amino, -O-(C; -Cq)-alkyl, nitro, -CFa, -CF, -CF3, -S(0), -R™*, wherein y is 1 or
2, R"is amino, -(C4 -C;)-alkyl or phenyl, which phenyl is unsubstituted or mono- to tri-
substituted as defined for substituents under 1.7.1 to 1.7.11 in claim 1,

-N(R"),, wherein R is independently of one another chosen from hydrogen atom, -(C; -
Cr)-alkyl-C(O)-(C; -Cy)-alkyl, -C(O)-phenyl, -C(O)-pyridyl, -C(0)-O-phenyl, -C(O)-NH-(C,
-Cs)-alkyl, -C(O)-0-(C, -Cs)-alkyl or {C; -Cyq)-alkyl, wherein pyridyl, alkyl or phenyl are
unsubstituted or mono- fo tri-substituted by substituents independently chosen from
those as defined under 1.7.1 to 1.7.11 in claim 1, or R"® together with nitrogen atom to
which it is bonded form a heterocycle having 5 to 7 ring atoms, and

R® is hydrogen atom, -(C; -Cyg)-alkyl,

wherein alkyl is unsubstituted or mono- to tri-substituted by substituents independently
chosen from those as defined under 1.7.1 to 1.7.4 in claim 1,

-C(0)-R? or -S(0), -R%, wherein

R® is -{C1 -Cyo)-alkyl, -O-(Cy -Cyo)-alkyl,



S(Ovy-R14, whereiny is zero, | or 2, and R14 is -(Cl -C10)-al kyI phenyl,
whi ch phenyl is wunsubstituted or nono- to penta- substltut ed

substituents independently chosen from those as defined %ﬁ%ﬁmi’eﬁz@“to
1.7.11, amino or -N(R18)2, wherein R18 is independently of one another
chosen from hydrogen atom -(d -C7)-alkyl, phenyl, -C(O) -phenyl,
-C(O-pyridyl, -C(O-NH phenyl, -C(O7O phenyl, -C(O-0(CLl- C4)-al kyl or
-C(O-(C1-C7)-al kyl, wherein each alkyl is unsubstituted or nono- to tri-

oo LR i SRR R A L AR RA A S BB O

i's bonde orma heterocyc avfngSto? ring atom; or -C(O-0OR12,

wh A | | kyl
ung;g;g@%& ahralmwﬁsu%mu{e%{%ohoaiow flsy z&ﬁgﬁ &hdg ﬁieﬁ ng &FWH &5 B ngeng[ :
chgsen f i, & § ? ﬁ? d ?g
i ndepen

Sept gnbe\g, gﬂ f rg’.{g ;& S‘Fr;ﬁg'b orrpound of
formul a dé/ oﬂg'r '.Pﬂc el H‘uﬂ ert. ??rﬁ){% ‘);'1? Ib‘?n O&rr%‘ha Il or a
phySI Ol Oﬁbélﬂg:l%tﬁlcﬁrs Bm 15 Yhichd IS%OE&)G%EB % nn er ein;

d ReoRke |ndepe entI oneanot her ¢ osen rogen

halogen cyano, am no, -O(Cl C4)-al kyl, nitro, CF3, CF2 - CF3, -S(O)y
-R74, whergldn odnﬁolffd?r'gu%HR 14 is amno, -(Cd -C7)-al kyl or phenyl, which
phenyl IS unsubstituted or nono- to tri-substituted as Gfl ned for
substituents under 1.7.12to _]1.7.11 in claiml1l, -NR 8)2, "wherein R18 is

i ndependent |y of one anot her~gchosen frgom hydrogen atom -(C
Cr)-alkyl-C(O-(C, -C7)-alkyl ) I, C(O-pyridyl, -C(O)-NH-(Cl
-CA4)-alkyl, -C(O- Ophenxi 4)-al kyl or -(d -C, 0)-alkyl,
wher ei n pyrldyl al kyl or "phenyl—3 Fbstituted.or nono- to
tri-substituted i ndependently o6f on& another as defined under 1.7.1 to
1.7.11 in claim1, or R 8 tog&her Mith nitrogen atomto which it is bonded
forma heterocycle having 5 to 7 ring atoms R3is cyano amno, -0 (Cl

- C4) - al kytl5 stBfebi: r 2, Ri4
is am nosa,?;giose"g"%hﬁfggﬁ 'ﬂﬁerel %‘ﬁ%ﬁ" i's ur%PC a&!{tclﬁ(te%%) %d or nono-
to tri substltute }(lne "or substltuents under 1.7.1to 1.7.11 in
claim 1, p+iNeRnS, ZCF\Agecrh% R1$ is independently of one another chosen from
hydrogen atom -(C - Cr)-alkyl-C(O-(CL -C7)-al kyl, -C(O) -phenyl,

- (O - pyrA i ydrogéh Slorddmheaylc,)-afkO - N (CL

R® is -N(R'®),, wherein R" is independently of one another chosen from hydrogen atom,
-C(O)-pyridyl, -C(O)-phenyl, -(C; -C)-alkyl, -C(O)-(C, -Cy4)-alkyf or -C{O)-0-(C; -Cy)-
alkyl, wherein alkyl or phenyl are unsubstituted or mono- to tri-substituted by
substituents independently chosen from halogen or -O-(C; -C,)-alkyl, and

R® is hydrogen atom, methyl or -S(0), -CHs.

6. A compound of the formula Il as claimed in claim 5,

wherein

R!is chloro, R? is -N-C(0)-CH, -O-CH3, and R? and R® are each hydrogen atom, or

R'is chloro, R® is -N-C(O)-pyridyl, wherein pyndy[ is unsubstituted or substituted by
chloro, R? is hydrogen atom or -O-CH; and R® is hydrogen atom, or

R'is chloro, R® is -N-C(O)-phenyl, wherein phenyl is mono- or di-substituted by fluoro
and

R? and R® are each hydrogen atom.



-GA)-alkyl, -C(O-0(C1l -C4)-alkyl or -(C, -C10)-al kyl, wherein pyridyl

al kyl or phenyl are wunsubstituted or nono- to trl-substltut ed
substituents independently chosen from those as defi ned"%%léﬁ‘m?eﬂzoi)“to
1.7.11 in claim11, or R18 together with nitrogen atomto which it is
bonded form a heterocycle having 5 to 7 ring atons, and R5 is hydrogen
atom -(Cl -C10)-al kyl, wherein al kyl 74s unsubstituted or nono- to
tri-substituted by substi tuents i ndependently chosen fromthose as defined

il iié pldtes ool the fpsaidh ra ek r B o5t Fas Faimatf i gy 15 1

unsubst i ' Sho- to tri-substituted i ndependently of one another as
defi ned claim1, or phenyl, which is unsubstituted
or nono- %’?’ '{;grl Cé'?} q%] raw};{asﬂdefi ned under 1.7.1to 1.7.11 in claim1,
or -N(R 8)2, wherei n R18 is independently of one ano&r[}er chosen from
hydrogen atom -(Cl -C7)-alkl, -C(O-(Cl1 -C7)-al kyl, "-C(O) - phenyl,
C(O-pyridyl, -C(O)- NH- CL-cA)-alkyl, -C(O- Ophenyl -C(O- O(Cl
-C4)-alkyl or -(Cd -C10)- , wherein pyridyl, alkyl or phenyl are
unsubstituted or nono; t substituted independently of one another as
defined under 1.7.1 ih"tonl 7 11 hﬁ claim1l1, or R18 together wth nitrogen
atomto which it is bondeg™®for Na et erocycl e having 5 to 7 ring atons. 5.
A compound of formula Il #10 ora stereoisoneric formof a corrpound of the

formul a 1 Ry st I y e f. co of the
f or mul aCL wlﬁ%ﬁ R{il%z‘o%ul ﬁ{%%é antdcg 65%1%&' ashﬁ? f}ngg u'h%rmglnﬂ rh)aen at om or
o(c - R 8)2 wherein R18 is |ndependently of one

anot her chosen from hydrogen atom -C(O-pyridyl, -gO -phenyl, -(Cl
-Cr)-alkyl, -C(O-(C1L -C4)-al kyl or 7C(G) o(Cl - C4) al kyl , V\,herein al kyl
or phenyl are unsubstituted or mono3 tolltri-substituted by substituents

i ndependently chosen .fx@ . ) -al kyl, and R5 is hydrogen
atom nethyl or -S(0)2 -CH3.- eforrrulall as claimed in
claim5, V\,herelanls,e'rﬂ\ao -CC 2 -O-CH3, and R2 and R5 are
each hydrogen atom or R is chloro, is -NC(O-pyridyl, wherein
pyridyl is unsubstituted or substituted®y

in the presence of a acid, to yield a compound of the formula V

o

which is reacted with hydrazine hydrate and later with R® CHO or formaldehyde (R is H)
to give a compound of formula Vi

(VD

and then oxidizing formula VI to give a compound of the formula VII,

(Vi)




chloro, R2 is hydrogen atomor -O-CH3 and R5 is hydrogen atom or Rl is
chloro, R3is -N-C(O -phenyl, wherein phenyl is nono- or di-substituted by
fluoro and R2 and R5 are each hydrogen atom 15 Sept enbet> Serfampsr 2004
process for the preparation of a conmpound of the formula | as claimed in

claim1, which conprises reacting a conpound of formula Il Rl nfl) B9z H
Jj4 in which Rl, R2, R3, R4, B6, B7, B8 and B9 are each as defined in
formula I, with a conpound of the formula IV, (Min the presence of a

aci d, t o8It 18 REORTBYRLRfa, b8, g&rm.ﬁn& fo@ulal_% n%ornaf\%)}rﬁaawhi ch is

reacted th hydrazine hydrate and later wt e (R6is
H to give a conpound of forrrula VI and then oxidizing formula VI to give

a Conpousch Brfocéékeadccgfdﬂﬂ@ yﬁ‘Tl L H)elr{]- nﬁ{amrthezﬁ%ulzgll‘c’i@%a%eﬁws o R4, R6

to R8 ang HRpbdthdBH 1 Srfdla I n a 1, a conpoun orrru a (I).
8. A process accord| ng to claim?7, V\/nereln a conmpound of the fornula VII is
reacted WFFE{VHI? conmpound of the formula VIl Y-R5 (M11) where Y is hal ogen
or -CHand R5 is as defined in fornula |, to give a conpound of the

formil a yher@y @h@fo@@ﬁ%?-@qgﬁﬂ %F R0ad &fﬁé@iﬁ’ﬂo?mu%h 15 Blvfeléréoﬂﬁfouﬁé’gptrhbses
resol vi ngruis@npound of th

9. A process according to claim 7, which further comprises resolving a compound of the
formula | formed by the process of claim 7, which on account of its chemical structure
occurs in enantiomeric forms, into the pure enantiomers by salt formation with
enantiomerically pure acids or bases, chromatography on chiral stationary phases or
derivatization by means of chiral enantiomerically pure compounds, separation of the
diastereomers thus obtained, and removal of the chiral auxiliary groups.

10. A process according to claim 8, which further comprises resolving a compound of the

- formula | formed by the process of claim 8, which on account of its chemical structure
occurs in enantiomeric forms, into the pure enantiomers by salt formation with
enantiomerically pure acids or bases, chromatography on chiral stationary phases or
derivatization by means of chiral enantiomerically pure compounds, separation of the
diastereomers thus obtained, and removal of the chiral auxiliary groups.

11. A process according to claim 7, which further comprises isolating a compound of the
formula | prepared by the process of claim 7, either in free form or, in the case of the
presence of acidic or basic groups, converting it into physiologically tolerable salts.

12. A process according to claim 8, which further comprises isolating a compound of the
formula | prepared by the process of claim 8, either in free form or, in the case of the
presence of acidic or basic groups, converting it into physiologically tolerable salt.

13. A process according to claim 9, which further comprises isolating a compound of the
formula | prepared by process 9, either in free form or, in the case of the presence of
acidic or basic groups, converting it into physiologically tolerable salts.

14. A composition which comprises an efficacious amount of at least one compound
chosen from the compounds of formula | as claimed in claim 1, a physiologically
tolerable salt of the compounds of the formula | or an optionally stereocisomeric form of
the compounds of the formula |, together with at least one pharmaceutically suitable and
physiologically tolerable excipient, additive, active compound or auxiliary.

15. A method for the production of a pharmaceutical for the prophylaxis or therapy of
disorders in whose course an increased activity of I, B kinase is involved, comprising
bringing into a suitable administration form at least one compound chosen from a
compound of formula 1,

I




formula | formed by the process of claim?7, which on account of its

chem cal structure occurs in enantioneric forns, into the pure enantioners
by salt formation with enantionerically pure acids or Bé&seeptember2004
chromat ography on chiral stationary phases or derivatization by neans of
chiral enantionerically pure conmpounds, separation of the diastereoners
~thus obtained, and renoval of the chigal auxiliary groups. 10. A process
according to claim8, which further conprises resolving a conpound of the

formul a 4 sERIRAhdN oMoy SsriScuna of flriutd 1Gr B!o i@a GRHbe it 4l
chem cal co?ﬁﬁdt'xﬁ& 'bF %rmﬁ%qutro ethBr @A h Q{Fﬁédeﬁtlf p% aol%‘dfc%llfnant I omers

by salt {Rrmd antionerica pure aC| s or
chr omat ography on ch| ral stationary phases or derivati zatl on by neans of

chiral epaibih®esl GlhY RUFE gﬂmmﬁée en B 2hb&h im EaBon AN SLOMEr S
thus obtrﬁfragaﬂrataﬁéaheméﬁé.ne By 5 BMogBIEF heHondlb PRt Snwo rogenfl 0¢€55
accor di NgohQ afiHal Hmb tindMl C urf er corrprgl ses isolating a conpound of the
formula | prepared by t he process of claim?7, either in free formor, in
the caseyipdre IMiEsuRiRBRRGE, RY, F@CRdbﬁd Re n%?sﬂeQnéH SHiRShty CROVE thdppg 1 T | nt o
physi ol ogically tolerable salts. ocess accorélng to claim8, which
further CogafheRatdnsSo!l ating a conpound of the fornula | prepared by the
process of ‘claim8, either in free formor, in the case of the presence of
acidic qzraﬁﬁbﬁ groups, converting it into physiologically tolerable salt.
13. A process according to claim9, which further conprises isolating a
compoundg oHhHt he formula | prepared by process 9, either in free formor,
in the case of the presence of acidic or basic groups, converting it i nt o
physiologigrlly tolerable salts. 14. A conposition which conprises an
efficaci ous anount of at |east one conpound chosen fromthe conpounds of
fornul a 4 sggo,clained in claim1, a physiologically tolerable salt of the
conpounds of the formula | or an optionally stereoisoneric formof the
conpounds Qb,the fornula I, together with at |east one pharnaceutically
sui tabl e and phy5|olog|cally tol erabl e excipient, additive, active
conpounqnquﬁUX|I|ary 15. A nethod for the production of a pharnaceuti cal
for the prophylaxis or therapy of disorders in whose course an increased
activitys gfkok B kinase is involved, conprising bringing into a suitable
admini stration format |east one conpound chosen froma conpound of

forml a gl sudgitse@temRer 2004 80 a stereoisomeric formof a conpound of
formula | or a physiologically tolerable salt of a conpound of fornula I,

t oget hermfvtmtmopha? MRGRLE REBL biheidtbbR oy %W:%\g%t@&bcéﬂ &Nyl &Pl erabl e

exci pi erdryl, g\/@@ﬁ@,medﬁgry; &'a sitneh ARyiare ring atons I ndependently chosen
from carbon atons and nitrogen atom; and wherein B6, B7, B8 and B9

t oget herqqar@ooe, nore than two nitrogen

12. -0-R", wherein R is alkyt, substituted alkyl or aryl,

13. -0(0)-R"2, wherein R'? is alkyl, substituted alkyl or aryl,
14. -C(0)-0O-R", wherein R is alkyl, substituted alkyl or aryl,
15. aryl,

16. -O-aryl,

17. substituted aryi,

18. -O-substituted aryl,

19. alkyl,

20. substituted alkyl,



atons at the sane tinme; where the substituents R, R2, R3, R4 and R8 may be
i ndependently chosen from 1. hydrogen atom 2. haI ogen, 3.

5. sulfo, 6. -NO2, 7. -NH2, 8. alkoxy, 9. substltuted'%ﬁsﬁ"m@‘“b‘?d'o'zo04
-NH-C(O) -R15, wherein R15 is a heterocycle having 5 to 7 ring atons, an
~alkyl, an - aryl, a substituted aryl or a substituted al kyl, 11. -OOOH, 12.
-O R10, wherein R1L is al kyl, substituied alkyl or aryl, 13. -C(O-R12, .
‘wherein R12 is al kyl, substituted alkyl or aryl, 14 -C(O-OR 2, wherein
R12 is gk Fs ocrubstltut ed al kyl or aryl, 15. aryl, 16. -O-aryl, 17.
substitute aryI 18. -0O-substituted aryl, 19. alkyl, 20. substituted

al kyl , Q?pt @ifber 2004 81 21.-CF3 or 22. -CF2 -CF3, provided that at

| east one o 'R2, R3, R4 and R& is not a hydrogen atom R5 is 1.

hydr Oge%r&h&r@ that’-at i@alslﬂﬁhe OERt Rekegd Ii“%ﬂp?@hs n&%éht&dék @l one or nore

positio one or nore o he' radi ca am no or hydroxyl, 4.
-C(O-RKsge 5. -S(O2 -R9, in which R9 is '

1. hydrogen atom,

2. alkyl,

3. alkyl radical, substituted at one or more positions by one or more of the radicals,
halogen, amino or hydroxyl,

4. -C(O)-R® or

5. -5(0); -R®, in which
R%is

a) alkyl,.

b) alkyl radical, substituted at one or more positions by one or more of the radicals,
halogen, amino or hydroxyl,

¢) aryl,

d) aryi radical, substituted at one or more positions by one or more of the radicals,
halogen, amino, or hydroxyl,

e} -NH,,

) alkoxy or

g) substituted amino, and

R® and R” may be independently chosen from
1. hydrogen atom,

2. halogen,

3. -0H,

_4. methyl,

5. -0-(C4 -Cyg)-alkyl, wherein alkyl is unsubstituted or mono- to tri-substituted by
substituents independently chosen from



a) alkyl, b) alkyl radical, substituted at one or nore positi ons by one or
nore of the radicals, halogen, am no or hydroxyl, c) ar{ﬁﬁ d) ary

radi cal, substituted at one or nore positions by one or @t@mb@q—?@%

radi cal s, hal ogen, am no, or hydroxyl, e) -NH2, f) alkoxy or g)
substituted am no, and Rs and R7 nmay be independently chosen from 1.

- hydrogen atom 2. halogen, 3. -OH, 4g2nethyl, 5. -O(Cl -C o)-alkyl,
wherein al kyl -is unsubstituted or nono- to tri-substituted by substituents
i ndependgnty chosen from 16 September 2004 82 5.1 aryl, 5.2 halogen, 5.3
-N02, 5.4 sulfo, 5.5 -COOH, 5.6 -NH2, 5.7 0(C104) al kyl or 5.8 -OH,
or 6. -MN Rl3iohém, Wherein R 13 is |ndependently of one another chosen from
hydrogen atomy ‘aryl, -C(O-(C-C4)-al kyl or substituted aryl or alkyl,
wherei n $8io; A O - (C1 -C4)-alkyl is unsubstituted or nono- or
tri-substrtuted i ndependently of one another as defined under 5.1 to 5-8,
or R 13 49ggkdier with the nitrogen atomto which it is bonded forma
heterocycle having 5 to 7 ring atoms. 16. The method as claimed in claim
15, whesginoBp, B7, B8, and 139 are each a carbon atom R, R2, R3, R4 and
R' are mdependently chosen from

5.6 -NH,,

5.7 -0-(C, -C,)-alkyl or

5.8 -OH, or

6. N(R13)z, wherein R" is independently of one another chosen from hydrogen atom,
aryl, -C(O)-(C, -C,4)-alkyt or substituted aryl or alkyl,

wherein said -C(0)-(C, -Cy)-alkyl is unsubstituted or mono- or tri-substituted
independently of one another as defined under 5.1 to 5.8, or

R' together with the nitrogen atom to which it is bonded form a heterocycle having 5 to
7 ring atomns.

16. The method as claimed in claim 15,

wherein

Bg, B7, Bg, and By are each a carbon atom,

R, R? R® R*and R® are independently chosen from

1. hydrogen atom,

2. halogen,

> W

5. -NO,,
6. -NH,,

7. -0-(C, -Cyp)-alkyl, wherein alkyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from

7.1 phenyl, which is unsubstituted or mono- to penta-substituted by substituents
independently chosen from halogen or -O-(C, -C,)-alkyl,

7.2 halogen,



1. hydrogen atom 2. halogen, 3. -CN, 4. -COOH, 5. -N02, 6. -NH2, 7.
-0-(C1-C10)-al kyl, wherein alkyl is unsubstituted or nono- to
penta-substituted by substituents independently chosen 1T 8aptembenddy|

whi ch is unsubstituted or nono- to penta-substituted by substituents

I ndependent |y chosen from hal ogen or -0-(Q -C4)-alkyl, 7.2 hal ogen, 15
Septenber 2004 83 7.3 -NH2, 7.4 -OH,g3.5 -COOR16, wherein R16 is hydogen
atomor -(Cl -Cl0)-alkyl, 7.6 -N®2, 7.7 -S(Oy -Rl14, wherein y is zero, 1
or 2, Rl44 g (CL -C10)-al kyl, phenyl, which phenyl is wunsubstituted or
nmono- to pent &- substi t ut ed by substituents independently chosen from those
as defineg gpder 7.1 to 7.11, amino or -N(R13)2, wherein RI3 is

i ndependent 'y "of one anot her chosen from hydrogen atom phenyl, -(d -

_ one anot he ' ] : ) -C7)-al kyl ,
G "o e i s en a0 T (% 7 Rl

wherein Rpdngpd y are as defined imediately above, and wherein the R13
al kyl or bhenf1 groups in each case are unsubstituted or nono- t

0
t a- St i ashs Ry s, t: n r' epel 1eh I ’ f 10 e. as
e At R R o

I ch 1 tyoSe BORLRR TG 71! trﬂﬁ%ﬁ{ﬁ ort ”}g 0 ring’ atoms, 7.8
-Opheny}, erei n phenyl i's unsu SEIt ut ed

r nono- to penta-substituted by
Subst It UgALir Y RDRALRALLYIORE AnbhBIUAIBR FroRShylRldel bRy & L0 7+ 11
above, .7C%)—ﬁllkal‘?‘%( Al CoEhNI 6%3%’@@%&&»{9@ Byt

pi per i di Beo) RLRRE ,'.@;%o-d_(zﬂéé%l e IR Uil FE o Alle JORRROL T ne,

pyri di ne; rﬂéﬁiétﬁ%zdb N pg/ra I'ne, OXOl A ;7 1mdazol 1 ne, "1'soXaZol1di he,

2-1i SOX&ZP(I'RI ne, I'sothi'azolidine, 2-isothiazoline, thiophene or

thi omor phgd WRreintnd &' 41kt of SHaryFYSLSARE4kh Rhse are unsubstituted or mono- to

penta-substituted by substituents independently chosen from those as defined under 7.1
to 7.11 above, or

R" together with the nitrogen atom to which it is bonded form a heterocycle having 5 to
7 ring atoms,

7.8 -O-phenyl, wherein phenyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from those as defined under 7.1 to 7.11 above,

7.9 a radical selected from pyrrolidine, tetrahydropyridine, piperidine, piperazine,
imidazoline, pyrazolidine, furan, morpholine, pyridine, pyridazine, pyrazine, oxolan,
imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine, 2-isothiazoline, thiophene or
thiomorpholine,

7.10 -(C4 -C7)-cycloalkyl or

7.11 =0,

8. -N(R™),, wherein R" is as defined in 7.7 above,

9. -NH-C(0)-R"®, wherein R is

9.1 a radical selected from pyrrolidine, tetrahydropyridine, piperidine, piperazine,
imidazoline, pyrazolidine, furan, morpholine, pyridine, pyridazine, pyrazine, oxolan,
imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine, 2-isothiazoline, thiophene or
thiomorpholine,

wherein said radical is unsubstituted or mono- to penta-substituted by substituents
independently chosen from those as defined under 7.1 to 7.11 above, -CF3, benzyl or by

~(C4 -Cyo)-alkyl, wherein alkyl is mono to tri-substituted independently of one another as
defined under 7.1 to 7.11 above,



7.11 =0, 8_ -N(R 3)2, wherein R13 is as defined in 7.7 above, :
-NH-C(O-R 5, wherein R15 is 9.1 a radical selected from& roli d| ne,
“tetrahydropyridine, piperidine, piperazine, inidazolinel %@Wﬁ'ﬂ@?ﬁ%ﬂoﬁe
furan, norpholine, pyridine, pyridazine, pyrazine, oxolan, imdazoline,

i soxazol i dine, 2-isoxazoline, isothiazolidine, 2-isothiazo|ine, t hi ophene
or thionorpholine, wherein said radiggl is unsubstituted or nono- to
pent a- substituted by substituents independently chosen fromthose as

def i ned deRﬁ 10}'8 thélje rﬁg@‘%uns&&ﬁrtut & B¢ Bn(?rt ::%E s.‘.lf):%nt&‘ljeg aI kyl

wher ei n gldektueh Qn&éhti cho
def i ned g[’t@ﬁ[cw Herei ﬂ(&? &ms

%stilﬁ Bgﬁg)er a?iyl
~ wherein gldevilue %el‘rr)ﬂebx)ghéé ity ¢ n(?Fo BQea Seﬁﬁetu?l ﬁ

~substituents In ently chosen omt ose as eflned un .1to 7.11
above orggy(c3 )(L%[oaﬁ;}p) al kyl, wherein al kyl is unsubsti tut ed or nono- to
pent a- subst it ut &d by Substituents independently chosen fromthose as
defined RdRIR™), lvfieift RILis2RALE 7)-cycloal kyl, 9.4 -N(R13) 2,
wherein R13 |rs )és de?ll ned [sl n \éneoqggv—reélgg(? 69; 5 phenyl, wher ein phenyl is
U”SUbSt'QBtp‘ﬁ@nWwﬁE}QH ol ﬁylﬁ%eumS%ts?tHL*ﬁé&bFMBﬁQ en %Hut aHyS 'ndependent'y
chosen f&@iatifud ﬁé%d?e%e &drit) efoddndRm tho éé’d f u% QN?H Y11 a9
- C10) - al SY, -O)-alkit by XN, By SeF ¥y -

(ﬁ;}: n‘?drﬂ)ttl |s nono to
td- subs§ubtsu t%yuw Stk HRBbendeR eﬁ%h.ym& f&g s defined
under 7. .14 @Qpove, StbFRAY S&ibsfilie ¥o¥f§§in EQ\‘ahgrad' cal

whi ch f ogan.g( g@ qxre)lmré[hrpgﬁa ne e| n are as
defined in 7 above, vvherel n 12 |s phenyl or -(C1

SO}kl forRPrmheR @r b (@rec amg Bt

pent a- s ulubktthed oPho%Hbt%tdeh §tlth@g% 0 @ &%SEH%%

d?fc'lne&‘fagiésa"’ﬁ&?ﬁ%{r‘%féfnmﬂgfa%r ALYl PR, WS erﬁl % r' Evﬁoentyl) "
2 7 | |

pent a- Nyl oP)ho'ﬁH-brtl%tﬁeHéeé??b&utﬁﬂég%?%U% e ﬁ.ﬁ %ﬁ e«;ng% rg]aﬁqy Ny

defined mpeehs defiheliUnderlA1 &PPYE abdve: -Cla ,
unsubstituted or nono- to penta-substituted by substltuents i ndependent |y

chosen f{pmgd,heseams dRbiched I%Q% Wstifutd Por’mdrlo- 1
o) - al iostnibed Jé%im@édﬂykh'éﬁi ; Stiz”t Eé%ed% 65“9521% et oal oy,
16. -(C1L -CA4)- aI ky ere| n IS as def| ned in /.7 above

14. -O-(C, -Cg)-alkyl-O-(C; -Cg)-alkyl,

15. -O-(Cy -Ca)-alkyl-(C; -C;)-cycloalkyl,

16. -(Cs -Cy)-alkyl-N(R™),, wherein R is as defined in 7.7 above

17. -CFszor

18. -CF, -CF3,

provided that at least one of R', R?, R®, R* and R® is not a hydrogen atom,
R®is

1. hydrogen atom,

2. (G4 -Cqo)-alkyl, wherein alky! is unsubstituted or mono- to penta-substituted by
substituents independently chosen from those as defined under 7.1 to 7.4 above,

3. -C(O)-R°, wherein R® is
-NHj, -{C4 -Cyo)-alkyl, wherein alkyl is unsubstituted or mono- to penta-substituted by

substituents independently chosen from those as definied under 7.1 to 7.4, or -N(R™),,
wherein R is as defined in 7.7 above, or



17. -CF3 or 18. -CF2 -CF3, provided that at |east one of Rl, R2, R3, R4 and
R8 is not a hydrogen atom R5 is 1. hydrogen atom 2. -(d -ClO) al kyl ,
wherein alkyl is unsubstituted or nono- to penta-substit i eeptgpber 2004
substituents independently chosen fromthose as defined under 7.1 to 7.4
above, 3. -C(O-R9, wherein RO is -NH2, -(Cl -C10)-al kyl, wherein alkyl is
unsubstituted or nono- to penta-substgguted by substituents independently
chosen fromthose as defined under 7.1 to 7.4, or -N(R 3)2, wherein R13 is

defi ned b 9 2004 85 4. -S(O2 -R9, wh RO
?: ag :212? r%@k ﬁ eg%(e} or ‘%i ec{ 89et her with thfa ;tom to V\,hle::ﬁl tnhey

bond t oget.h h th t t
%?ch"?hég i %@ﬁ&s aa%vi?wﬁiée Y 458 RPSTAE afielehiBRonal oxygen

atomin % 3r| ig% RFW%I%R |ndwgeﬁ%ntIé(ggéqeﬁggnﬁaggegé%%ffe cc\gsen from
hydr gengaia % ! e et S e g  hed LS Re, wherein
oL 9N BRSLhgk i p%ﬂﬁﬁ kR MBhaeh BleCRen A Wpraoh S1o% AR 15 | 5
mdependq?:(.bj{ 19 th&'i'% %@@nﬁ%’rﬁagn from hydrogen atom -(d -C7)-alkyl,

phenyl , -C(O - NH phenyl, -C(O -0 phenyl,
-C(O)-O C4) aI kyI C(O) (C1L -C7)-al kyl or (CI -C10) -al kyl , wherein
al kyl , PY Efl %é UnSL{bStltut ed or m)no- to tri -substltut ed by
subst i t ughit as, d nder 7.1 to 7.11
of claimd hno £ ergrgﬁigrg r 9%? ePt ¥a%onded form
a heterocycle aV| n 15 170 ﬁBVat o% |)7e| nyis zero, 1

I_CD

h d
g][ (r:rloglo- (%n S?B%@g Ogt%ﬂ @S)ugﬁﬁltgf 11
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o
| |

or 2, angl Rrjef'neh&:s 91 n%lﬁ)yo o
JP ‘one anot her
ldy
chosen f["@) E@

a! y Cq~
g((gg pOh 1 lﬁﬁfepﬁm—s %gi 0N, 3(1 gt nh S,szzrg' ?’ﬁ%ﬁ%nyl

unsubstl nono-

-S(O)y R”

wherein y is zero, 1 or 2, and R™ is -(C; -Cyo)-alkyl, phenyl, which phenyl is
unsubstituted or mono- to penta-substituted as defined for substituents under 7.1 to 7.11
of claim 16, amino or -N(R™),,

wherein R"™ is independently of one another chosen from hydrogen atom, (C; -C;)-alkyl-
C(0O)-(C4 -Cy)-alkyl, -C(O)-phenyl, C{O)-pyridyl, -C(O)-NH-(C; -C,)-alkyl, -C(O)-O-phenyl,
-C(0)-0-(C; -C4)-alkyl or -{C4 -Cyo)-alkyl, wherein each alkyl is unsubstituted or mono- to
tri-substituted independently of one another as defined under 7.1 to 7.11 of claim 186, or
R*™ together with nitrogen atom to which it is bonded form a heterocycle having 5 to 7
ring atoms, or

-C(0)-0-R", wherein R is phenyl or -(C, -C;)-alkyl, wherein said phenyl or alkyl are
unsubstituted or mono- to penta-substituted by substituents independently chosen from
those as defined under 7.1 to 7.11 of claim 16,

R®, R’ and R® independently of one another are hydrogen atom, methyl, amino, -N(R™),,
wherein R is independently of one another chosen from

hydrogen atom, -(C, -C7}-alkyl-C(O)-(C, -C7)-alkyl, -C(O)-phenyl, C(O)-pyridyl, -C(O)-
NH-(C4 -Cy)-alkytl, -C(O)-O-phenyit, -C(0)-0O-(C, -Cy)-alkyl or -(Cy ~Cy¢)-alkyt, wherein
pyridyl, alkyl or phenyl are unsubstituted or mono- to tri-substituted independently of one
another as defined under 7.1 to 7.11 of claim 16, or

R™ together with nitrogen atom to which it is bonded form a heterocycle having 5 to 7
ring atoms,



tri-substituted i ndependently of one another as defined under 7.1 to 7.11
of claim16, or R13 together with nltrogen atomto which it is bonded form
a heterocycle having 5 to 7 ring atoms, - (O - O R12, 15xprittenRhenr2qod
phenyl or -(d -C7)-alkyl, wherein said phenyl or al kyl are wunsubstituted
or nono- to penta-substituted by substituents independently chosen from
those as defined under 7.1 to 7.11 ofgglaim 16, R6, R and R8 independently
of one another are hydrogen atom nethyl, amno, -N(R 3 )2, wherein R13 is

'ndepend i BaB N F O RE I R L QR B Born ey s s
glg fgg%%%a%%iny:ﬁ(h]qqa?(&%i) ﬁ%l orrgd%qclll dg(?)? a:\"lj;/I(CI

(- ihﬂsaﬁgﬁt%sﬂf G e b e RS

of claim eh &L OMm T S nded form

2t Togst R %,fg# bfifoidiof e Wt 4y ('5031%03'59 %“%sn%‘%ﬁfkgﬁ? na RS s ac

defined I'n c a|n1 " A method for the production of a pharmaceuti cal

for the prophyIaX|s or thergpy of disorders in whose c#8lrse an increased
activity of |k B kinase is ivalved, conprising bringing into suitable

adm nistration form at | east conmpound chosen froma conpound of
formula I'l, (H) a stereops R ' a compound of the fornmula 11, or a
phy5|olog|cally tol erabl e sal¥%—= pound of the formula I, together
with a pharmaceutically suitable aﬁd physi ol ogi cal |y toIerabIe exci pi ent,
wherein, R, R2 and R3 are |Hdepené§ntly chosen fron1hydrogen at om

hal ogen, cyano, am no, C)(Cl C4)-al kyl, nitro, - -CF2 -CF3, -S(OY

oﬁiﬁbswggﬁ |§'or|'\é°hc]for% éll%dn &%&%iﬁmé r%@ ﬁ}éa yt%teﬁ%}é%aﬂ eln'?lhyi s
o

chosen f arm R' 3 )2, wherein
R13 is |ﬁ@mpe enYF‘ﬁerg@ one anbt her chosen from hydr ogen atom -(C1
- C7) - al kyhare

)
4O py EL\S (SE?. I e ndegﬁ cyano “(c1
- C10) - al re| n p or 'ph ny i a‘re stl Ut ed or nono-

cer E'eas“ Ve %iiﬁ“% ﬂﬁ%ﬁﬂi@iﬁ%ﬁ%@”ﬂ%ﬁé& %?"SM&QF%‘G& W Fogen

atomto N(R13

wherein R" is independently of one another chosen from hydrogen atom, -(C, -C;)-alkyi-
C(O)-(C, -Cy)-alkyl, -C(O)-phenyl, -C(O)-O-phenyl, -C(O)-pyridyl, -C{O)}-NH~(C, -C,)-
alkyl, ~-C{O)-0-C, -Cy)-alkl, or -(C; -Cy)-alkyl, wherein pyridyl, alkyl or phenyl are
unsubstituted or mono- to tri-substituted with substituents independently chosen from
those as defined under 7.1 to 7.11 of claim 16, or R™ together with the nitrogen atom to
which it is bonded form a heterocycle having 5 to 7 ring atoms,

provided that at least one of R', R? and R® is not a hydrogen atom, and

R® is hydrogen atom, {C; -Cyo)-alkyl,

wherein alkyl is unsubstituted or mono- to tri-substituted by substituents independently
chosen from those as defined under 7.1 to 7.4 of claim 186, -C(O)-R® or -S(0), -R®,
wherein

R? is <(C1 -Cyo)-alkyl, -O-(C; -Cyp)-alkyl,

wherein alkyl is unsubstituted or mono- to tri-substituted by substituents independently
chosen from those as defined under 7.1 to 7.4 of claim 16, phenyl, which is

unsubstituted or mono- to tri-substituted by substituents independently chosen from
those as defined under 7.1 to 7.11 of claim 16, or



which it is bonded forma heterocycle having 5 to 7 ring atons, provided
that at least one of R, R2 and R3 is not a hydrogen atom and RS is
hydrogen atom -(C -Cl10)-al kyl, wherein al kyl is unsubstd$entenbe2098no- to
tri-substituted by substituents independently chosen fromthose as defi ned
under 7.1 to 7.4 of claim16, -C(O-R9 or -S(O2 -R9, wherein RO is -(Cl
-Cl6)-al kyl, -O(Cl -C70)-al kyl, whergyn alkyl is unsubstituted or nono- to
trl-substltuted by substltuents |ndependently chosen fromthose as defined
under 7.1 to. nsubs |tu d_or no-

e E&M %ﬁﬁ A e

ind el %1ﬁ) ?' Yl an | kyl -

IC? O)e : ? Q:Eh f Or m q(ﬁ[éﬁ 0831 {Q {;1 ogem@;t-grﬁ tqi‘ '
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Wr?farZal n P\ el %‘? g?h‘f)tﬁ ?Ieg }Q"gé QUBLEAWS or mono- to g

tri-subs tute o%‘f i hsgrb ti tlrj]er?ts mde&gfor nt | |¥> C osen rﬁ%rﬁr}{) hose as
def d t
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19. A hod for t he or the pro IaX|s or

d
t her apy fngm@, % afl%f"fgﬁgo dm%tgaq’gﬂu?%atj%ﬁ?ﬂﬂ? 83@8‘81”[}90?\0%"% B 1k B ki nase

is i nvoI‘\’Pé%Poué' br| nging into a suitable adninistration form at

| east one conpound chosen frioma conpound of formula Il, ®0 wherein Rl, R2
and R3 are independently chosgn from hydrogen atom hal ogen cyano, am no,
-0 (Cl1-C4)-al kyl, nitro, -CF3 AR43 i s independently of one

anot her chosen from hydrogen 1
-C(O-pyridyl, -C(O - pheny? or (4 -C4)-al kyl, wherein al kyl or
phenyl are unsubstltut ed or nonD- toOntTri-substituted by substituents

i ndependently chosen from hal ayen of -O (Cl-C4)-alkyl, and R5 is hydrogen
atom C(O) O3 -, nethyl, -S(Q2 -, C(O) nor pholinyl, -CH2 -CH2 - OH

2 d d
2 ool '%fsﬁ“ 9y o el SR w1

br ono, - i 0 Hogen atomor O(ClL -C2)-alkyl, R3 is

hydr Oger\uhereln R™ is independently of one another chosen from hydrogen atom, -(C; -C4)-alkyl,
~C(O)}(Cy ~Cr)-alkyl, -C(O)-pyridyl, -C(O)-phenyl or -C(0)-0-(C, -C,)-alkyl, wherein alkyt
or phenyl are unsubstituted or mono- to tri-substituted by substituents independently
chosen from halogen or -O-(C; -Cg4)-alkyl, and

~alkyl, -C(O-(CL -C7)-alkyl,

R® is hydrogen atom, -C(0)-OH; -, methyl, -S(0), -CHs, -C(O)}-morpholinyl, -CH, -CH, -
OH or -CH, -C(O)-NH,,

provided that no more than two of R', R?, R® and R® are a hydrogen atom.

20. The method as claimed in

claim 19, wherein

R' is bromo, ~CF; or chloro, R? is hydrogen atom or O-(C; -C,)-alkyt, R® is hydrogen
atom, bromo, chloro or - N(R13)2,

wherein R™ is independently of one another chosen from hydrogen atom, -C(O)-phenyl,
-(C4 -Cy)alkyl, -C{O)~(C4 -Cy)-alkyl or -C(0)-0O-(C4 -C,)-atkyl, wherein alkyl or phenyl are
unsubstituted or mono- to tri-substituted by substituents independently chosen from
halogen or -O-(C; -C;}-alkyl, and

R® is hydrogen atom, -C(O)-OHs -, methyl or -S(0), -CHs,

provided that no more than two of R', R?, R® and R® are a hydrogen atom.

21. The method as claimed in claim 19, wherein



atom brono, chioro or -N(R13)2, wherein R13 is independently of one

anot her chosen from hydrogen atom -C(O) -phenyl, -(Cl1 -C7)-alkyl

-C(O)-(CL -C4)-alkyl or -C(O)-0O(CL -C4)-al kyl \Ahereing%ﬁ%'agefpﬁ?@ﬁy| are
unsubstituted or nono- to tri-substituted by substituents independently
chosen from halogen or -O(C1 -C2)-alkyl, and R5 is hydrogen atom
-C(O-0H3 -, nmethyl or -S(0O 2 -CH3, prgvi ded that no nore than two of Ri1,
R2, R3 and R5 are a hydrogen atom 218.. The nethod as clainmed in claim19,
wher ei n 151,SeRterrbgr_ 2004 88 Rl is chlogro is -NC(O-CH2 -O CH3, and
R2 and RSRaPFENOR i A6 Ha -GhHpnd R apd REaresiash hygiogen atsncpro) - pyri dyl |
wherein pyfid I S.5un tituted or substituted b chloro, R2 is hydrogen
at om or é;’@%,"éﬁ’l 3:@‘#@@%% %?'Bg%”.‘gt‘s Sq?t'éfﬂdcﬂ' Subsitedsby
-N-O( O - pHEHG) R RAEITReR FRERFICiLHamiiaY 1B PYAPeed A¥PiYut ed by fluoro and R2

d R5 ’ hydr, t R . and R3 h | '
280 - e e FE P e S Te Pheey s S BAER Ry e "z 1
-C(O-CH2 and R5 is hydrogen atom 22. The use of a therapeutically

ef fecti vegagouns fea?g ml(&&i‘ﬁ% L08 grorrpound chosen from a conmpound of
formula | as set torth 1n alm?1, a stereolsonmeric formof a conpound of

the for mjhaat%d Roére%agll;' I'%l%l ﬁgf.sq td yClIIQ,O n%rlﬁ% dn aq’c;m aorcor’rpound of the
g nmeal (0)

formula | in the manufactlre o camen treating a patient

experiencign 3 disar. el b [ Eh5 ' activity of
11,13 ki ngs%?@%B%r%'%%gh %gmé’sq %I gﬁjr%e%qzl Eﬂé?ég?% %%yh&/%éﬁgléﬁgt he at | east one
di sorder s 1h@iuBk of & tHekHEIRENIP BifeBtehRosH RPYH 1bAst ond HRRSSME RRbsen from
at her oscl £e8apSundBi &frinBlad 88 8BEHAR inLlaim 1€ aGRELiSmNRIFdrRT of LRITEs _
endot oxaefiedomRPS ba pRRRAddical fefabl€ BSOS R dompdURE i the AN TGORET Ve sepsi s,
gout, tOxXman&B&GH TR HEhent il ﬁeé@g%mm%xneﬂiéﬁﬁingmbawe diboRRASES,
si | i cosi sinvdithgan aickeasad 6QIvVANET ISB kiRgiee resor ption di seases, reperfusion
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24. The use as claimed in claim 22, wherein the disorder is a inflammation disorder
chosen from arthritis and arthritic conditions.

25. The use as cltaimed in claim 24, wherein the disorder is arthritis or arthritic
conditions chosen from rheumatoid arthritis, rheumatoid spondylitis, gouty arthritis,
traumatic arthritis, rubella arthritis, psoriatic arthritis, and osteoarthritis.

26. The use of claim 22, wherein the disorder is chronic puimonary inflammatory
diseases chosen from asthma and aduit respiratory distress syndrome.

27. The use of claim 22, wherein the disorder is an infection chosen from viral
infections, parasitic infections, and yeast and fungal infections.

28. The use of claim 27, wherein the disorder is a viral infection chosen from HIV,
cytomegalovirus, influenza, adenovirus and the Herpes group of viruses.
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37. The use of claim 23, wherein the disorder is a carcinomatous disorder and the at
least one compound effects potentiation of the cytotoxic therapies used to treat the
carcinomatous disorder.

38. The use of claim 31, wherein the fungal infection is fungal meningitis.





