15 Septenber 2004 (12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED UNDER THE
PATENT' COOPERATI ON TREATY (PCT) (19) Wirld Intellectual Property
Organi zation International Bureau 15 September 2004

| 10)
[t ornat | Char BB AA NG R B 1 i b e
G assi f o 'ntergit'onggrﬁfgéécﬁﬁ“%n Pgie VR 01562 (US) | PALOVBELLA,
d f AP IT ) ' ’
i e % ol o f;?ffﬁ*ﬁ‘?'n mmwwmmmummmum||||un8>-

ADAMS, Juli an uraf IJi?oad Ches :@I\‘ tron:
" Applicatio 01/ 370216 : ( I onal I.n
Date: 28 Féfy 3:)\'9“@““ 25001) &%ﬁ" F| || “’"’a 5)8 @3‘1" bf’%G)
Publ i catlon La guage 30) Pr ty Data ﬁ ch 200t0
15. 03. go) EP UUJ.AbJ.bH d 8 Novemnber 2000t ﬁi?@ﬁﬁ)——EP—(—H—)—Apm—n—can :
(AVENTl HK% s)ﬁﬁﬂ““’evéﬂ"‘? /%] - % Reuglassa 062 (UQBW@MBELLA
L

Frankfurt a a a a Inventors: ‘““ f‘f;aumdﬂ%g%m
65931 . ., ) "Cﬁﬁé ; A f rBfo,
Wnchesf?é?lnma%%llggl M%ﬂ n(hlaE I ow S; &US ast Bor der Rd, NEdforZ ;\/A
02155 (44 )n erﬁ@v@%ﬂm I'J:zﬁea '708 38 Cﬁgﬁ a@f)%gl and Sta &/%qu%z}j ’AE% QE%TE?/ISAT HS
HANCOCI(Q ;SW;yne W e T g cet, Med- Az od o, ol 53 LS cro R <U oz
MAZDI YASNFilindiangmz: 19 O d (81) Deszhgﬂat ed rsuaa Bm IQZ]EE Emlmabp 'GDAGE, GAGM. Bk,
AM AT, AU, AZ, BA. BE, BG BR, BY, Bz, CAlU IOHL.ENS. TRE, KGKP, KR.KZ,LC, LK, LR,

LS. LT, LU, LV, MA, MD, MG, MK, MN, MW, MX. MZ,
26) Publication La , English
(26) Publication Language: nglis NO. NZ, PL, PT, RO, RU, SD, SE, §G, SL SK, SL, TJ, TM.
~ L TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.
i (30) Priority Data:
: 00105514.4 15 March 2000 (15.03.2000) EP ) _

00125169.3 18 November 2000 (18.11.2000) EP (84) Designated States (regional): ARIPO patent (GH, GM,

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG. ZW), Eurasiaa
patent (AM. AZ, BY, KG, KZ, MD, RU, TJ, TM), Europezn
patent {AT, BE, CH. CY, DE, DK. ES, FI, FR, GB, GR, IE,
IT. LU, MC, NL, T, SE, TR), OAPI patent (BF, BJ. CF,
CG, C1. CM, GA. GN, GW, ML, MR, NE, SN, TD, TG).

(71) Applicant: AVENTIS PHARMA DEUTSCHLAND
GMBH [DE/DE]; Briiningstrasse 50, 65929 Frankfurt
(DE).

(‘72} Inventors: RITZELER, Olaf: Annabergstr. 53, 65931 .
Frankfort am Main (DE). CASTRO, Alfredo; 81 Middle- Y ublished: _
sex St Winchester, MA 01890 (US). GRENIER, Louis; —— With international search report
232 East Border Rd, Medford, MA 02155 (US). SOUCY, .
Francois; 232 East Border Rd., Medford, MA 02155  For two-letter codes and other abbreviations, refer to the "Guid-
(US). HANCOCK, Wayne, W.; 301 North Street, Med-  ance Notes on Codes and Abbreviations” appearing at the begin-
field, MA 02052 (US). MAZDIYASNL, Hormoz; 19 Old  ning of each regular issue of the PCT Gazetie.

WMWWWWWMWMWWWWWWM'

(54) Title: SUBSTITUTED BETA-CARBOLINES WITH IKB-KINASE INHIBITING ACTIVITY

{57) Abstract: Componnds of the formula (I} are suitable for the pro-
duction ofpharmaceuticals for the prophylaxis and therapy of disorders
in whose course an increased activity of 1xB kinase is involved.

(0

WO 01/68648 Al




DE, DK, DM DZ. EE, ES, FI, &B, G, G, GH GV HR, HU, ID, IL, IN, IS
IF, KE, KG KP, KR KZ, LC, LK, LR LS, IT, LU LV, MA ) WN,
MN MX, MZ, NO, Nz, PL, PT, RO, RU, SD, SE SG SI. SK,'1apeptemt 9%04 TR,
T, TZ, UA, UG UZ VN, YU ZA ZW (84) Designated States (regional):

AR PO patent (G4 GM KE LS, MV M, 3D, SL, SZ, TZ UG ZW, Eurasian
patent (AM QESC@HOHKG Kz, MD, RU, T| TM, European patent (AT, BE, CH.
Cy, DE, DK. ES, FI, FR GB, GR IE IT LU MC, NL, PT, SE, TR), QAPI - -
patent (BF, B]. CF. CG C. OM GA. GN, GN M, MR NE SN TD, TG).

Publ i shed:  \@UBSTITOED BRITAQARBOBRESSITLS ’ odes and ot her
abbrevi ations, refer to the "Quid- ance RINAEQIN'%%@%&E\&%"ﬁ
~ andAbbrevi ati ons"appearing at the begin- ning of each regular issue of the

PCT Gazetst e. TS vedidd @l te%J%SB & LINES W TH | KB- KI NASE
| NHIBI TI NG ACTI VI TY 00 R R 1 IFEIL;EBP t ‘@Pgé?%s%?"”eﬁztaﬂ?c?%?fw e r act :
. Conpounds ofpfﬁﬁéralt'@ﬁﬁﬂﬂ&lseﬂbera@feamharmabeuﬁmls the pro- duction

fph t h f_disord wh
o PRt MC ey Sk i 5P DDl S LR S 5055

Descri ption anusaaemarrammtﬁﬁm SARBOUMNES SMhES Faatedt é%glt\ﬁéa'd‘ﬁéo L NG
ar

Cnees 't o F b ARl oot st e oo o
St at es Rat ensyntheSds inkisiord. 38 09667 b@ﬁ@(tc&EQQi;és”ﬁecta%%%é”nea erva fasral,
i useful for the treatment of TNF-a dependent dlseases
NFkB fs a heterodimeric transcnpuon factor which can activate a large number
of genes which cade, inter alia, for proinflammatory cytokfnes such as IL-1,
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 nurnber'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 cytostatlc therapy. It was posable to show that phafmaceutlcals such as

25 gtucocort:coxds salicylates or gold satts which are’ employed in rheumatlc
therapy intervene in an inhibitory manner at various points in the NFkB-
actwatmg s:gna{ chain or interfere-directly with the transcnptlon 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 Wthh specuﬁcally inhibit 1kB ktnase

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

\



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

di scl oses beta-carboline derivatives containing an- aC|d|c gr.ou useful as
t hronboxane 10 syntheses inhibitors. DE 198 07 993 Al T3PeRied /5200

bet a- carbol i ne-derivatives wuseful 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, I-'L-2, TNFa @r | L-6 NFkB is present in the

cytosol of cells, building a.co urring
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i nhibitors of B ki nasé In a first aspect of t-he present-invention there

i s provi dei c@se@pound of the formula | (1) 10 and/or .a stereoisoneric form
of the corrpoungm Pbgtﬂg @t&ﬁ“ﬁaand Rangfe@@n@en@mf@h@taa@tw@éry tol erabl e salt
of the conpounds 0 ornmula 1, .

‘hydrogen ator,

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 ' '
o 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-



wher e
consi s

t oget her are no
case a) the substituents R,

B6,. B7, B8 and. B9 are independently selected fromthe group
ting of carbon atom and nitrogen atom where B6, B7, Bs and_ B9
nore than two nitrogen atoms at the san® $?9F§m%%9%n in

1.1: hydrogen atom 1.2.

25 1.6.

nono-

-0- (C1- O) - al kyl

~wherein R16 is hydrogen Aat‘gqr}lh?d' upéegﬁgjf%ﬁ k%l"no%lkg{aG - NC2,

-S(O Y-R14, whereiny is z

1.7.

- NH2,

anot her-ghydr ogen

- O -

phenyl ,

10

15 -

20

25 .

30

-

1.8.
1._9;

_O.(

atom p
O - NH- (

1.7.8

hal ogen, 15 1.3: -CN, 1:4." -COON, 1.5.
Cl-C10)-al kyl; wherein alkyl is unsubstituted or
to penta--substituted i ndependently of one another by 1.7.1 phenyl,
whi ch is unsubstituted or-nono- to pen@a- substituted by hal ogen or

s - -aIkyI,

PP (CarferoksplkYiR @)l
c% -C(tﬁhrﬁi@}cgmhgfh C(@()@-p(-.é}ilyl 06(091
NH phenyi -Cy O)—O (C, 7} alkyl :
-5(0),-R™, wherein R" and y are as  defined in 1.7.7,

and wherein the R' alkyl or phenyl in each case are

R2 and R3 independently of one another are
-NO2, 20

, " 1: 7.2 hal Q@efiuted ﬂysanﬁitdenNhﬂiepend&nt[} coddn fraimThdse - COORL16.
-3.7.7:

_ phenyl ,
whi ch phenyl is unsubstitWnﬁﬁ‘%ﬁﬁdé@nﬂ@ﬁﬂﬁoﬂ@é@wﬁmdrw 3
substituted by substltuents I nde Pdently chose tEo e & i ned under
1.7.1 to 1.7.11, amino or & e +G7 &E‘ﬁféﬁ

Iy

kyl,

of one

15 20

unsubstituted or mono- to penta- substituted by substituents

independently chosen from those as
defined under 1.7.1to 1.7.11 , or
3 tdgé_ther with the nitrogen.atom to which it is bonded
form a heterocycle having 5 to 7 ring atoms,
-O-phenyl, wherein phenyl is unsubstituted-or mono- to
penta- substituted independently of orie another as

~ defined under 1.7.1 to 1.7.11 above,

1.7.9

1710
1.7.11

a radicate selected from pyrroltdme tetrahydropyndlne
piperidine, piperazine, imidazaline, pyrazolidine, furan,

morpholine, pyridine, pyridazine, pyrazine, oxolan,

imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine,

2-isothiazoline, thlophene or thlomorphohne
-(C5-C7)- cydoalkyl or '
=0,

-N{R"™);, wherein R" is as defi ned in 1 .7.7 above,
‘NH-C({0)-R"S; wherein R is

19.1

a radlcaleselected from pyrrohdme tetrahydropyndlne
plpendme piperazine, |m:dazolzne pyrazoltdlne furan,

morphoaling, pyndine pyndazme pyrazine, oxolan,

' lmldazoltne lsoxazohdlne 2-|soxazolme :soth{azohdme,

' _2-|sothta,zoime, thiophene or thiomorpholine,

wherein said radical is unsubstituted or mano- 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



'1.8. 251.9 30 NHphenyl, -C(O-0(CLl-C7)-alkyl, -S(O,-R", wherein R4 and
y are as defined in 1.7.7, and wherein the R13 al kyl or phenyl in each
case are unsubstituted or nono- to penta- substituted by1£§ﬁ§9mbaé2ﬂ0§1

i ndependently chosen fromthose as defined under 1.7.1 to 1.7.11 , or R 3
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
unsubsti-tuted.or nono- to penta-- subshl t ut ed i ndependent|y of one anot her
as defined-under 1.7.1 to 1.7.11 above,. 1.7.9 a radicale selected from
pyrrolidine, tet rahydropyrmc&pmenﬂymhmmfrdnnm&mepas pginazi ne, i m dazoline,

pyrazolidine, furan, m)rphg 1Ney toqygr1 14y D& pyri dazi ne, pyrazine, oxol an,
i m dazol i ne, .i soxazol i di nel 2-7'soxazoline, i sot hi azol.i di

2-i sot hi azoi i'ne, thi éﬁa%né%ncm)haiwfiﬂﬁm@{'@f' is ﬁ“sﬂbf@mte(cgg BoNocPdoal kyl or

1.7.11 =0, -N(R13)Z, wh b
NH C( O - R15, \(/\/nerZal n ngrﬁérl?a %&ﬂugd% s 'tl"&ﬁg ’ddggé”gz?t&o; 8§$r0| I di ne,

tetrahydropyridine,  pi peiasen e thﬁ$9p%§rdﬁﬁ'?qqé‘ndqfﬁ1ﬁ1daﬂgl $ibovagibyzol i di ne,

furan, - rmr_phol ine, pyri -G, c,mamylplmeréneatkp;sruazut;@mute@mhmr to penta-
I m dazoline', isoxazolidi Qﬁmﬂt@t H%Qé( en ng_los otmhtlhgszeogsl di ne,
2- |soth|azoI|ne t hi ophene or Ri 0 e, erern said radical is

unsubstituted or nono- -t od¢fiesd @ndeshbétqtnﬂ‘eabow substituents independently
chosen fromthose as defi ned under 1.7.1 to 1.7.11 above, -CF3,. by benzyl
or by -(Cl-C10)-al ky|1,g g\,hq ) aikyEl- C10) alkyl is mono to tri-

substi tut ed by substituents 1 teang 2004 4 | nde_)oendent I&/ chosen from
t hose Hs defined 1.94 -N(R7). wherem is as defined in 1.7.7 above, E

1.9.5. phenyt, 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;)'-cycloalkyl 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,



~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 substltuents i nde fendently
5 chosen fromthose as defined under 1.7.1 to 1.7.11 abol&Septemper 2004

-0 (Cl-C34)-al kyl, wherein alkyl is unsubstituted or nono- to penta-
substituted independently chosen fromthose as defined under 1.7.1 to
1.7.11 above, 1.9.3 -(C3-C7)-cydoal kyl, 10 1.9.4 N(R73)2, wherein R13 is

‘as defined in 1.7.7 above, or 1.9.5. phenyl wherei n phenyl is
unsubsti t ut ed 02 nonos-to penta- substl t ut ed by substituents |ndependently
. chosen fromthoSe as “Hexined under 1.7.1 to 1.7.11 above, by
- O (C1-C10) - al kyB, - CFpgF; CF3 by - (C1-Cl0)-al kyl, wherein alkyl is 15
nono to tri- substituted by. substituents |ndependently chosen fromthose as
defined under 147.1 t@N1.7.11 above, or by two substituents of said phenyl
whi ch form a digxol a 14 4 MTRIR y are as
defined in 1.7. g abovfse(U))mg{ 1WH{QC{'OI?( %Mﬁvﬁe?sel n 5?2"@.1?&3#228?

-(C1-CA-al kyl, Bwher dillke, al kyl 20 or phenyl are unsubstituted or m)no- to
pent a- substltu ed by, b t|t [ ose as
defined under 1%7 1 t%?q H(ig%eré! W&%B%yb?&?%%ufblsgpg%qdefl ned in
11. above, 1.13. (Ghdé‘ﬂ@)deaﬂkysfonmbamthenbﬁl kyl is unsubstltut ed or nono-
to penta- 25 substit ted |tuents | endent |y chosen fromthose as
defined under 1.7.1 @Yeﬁ,}’ unpubst RGte of mono-Yo penta-

O(Cl C6) - al kyl - OleI:Gmu@G))y aldeytbentsjmd@endeﬁuy(dﬁaseﬁ@onﬂidbgbn 6GB-~(Cr-Copatiynal kyI
1.1 (cl 4) - al kij(R13)2 wherein R 13 is :as defined in 1.7.7 above
30 1 11P ".CF3 or 1.18 rhalegen.cr3; R4 is 1. -(Cl-Cl4)-alkyl, wherein
al kyl is-nono- to pepka- N.H)Stltut ed by substituents |ndependently chose
fromthose as defined under”1.7.1 to 1.7. 11 above 15 Septenber 2004 5

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, -{Cy-Cqo)-alkyl, C(O) (C1-Cy)-atkyl, -C(O)-
phenyl, -C{Q)-NH-(C+-Cy)-alkyl, -C(O)-O-phenyl, -C(O})-
NH-phenyl, -C(O)-0-{C+-Cr)-alkyi, -S(0),-R", wherein
R" and y are as defined in 7.7 above
and wherein R™ alkyl or phenyl groups in each case are
25 . unsubstituted or mono- to penia- 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
fonn a heterocycle havmg 5t07 ring atoms
30 - 7.8 -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,
7.8  aradical -seiected from pyrrolldme tetrahydropyndme

pspendlne plperazme imidazoline, pyrazoltdlne furan



2. 3. 4. 5. 56. 7. 10 15 20 -CF3, -CF2-CF3, -CN, -S(Oy-R14 , wherein
"R14 and- y areas defined in 1.7.7 abaove, -NH2, -O (Cl-Cl %eal kg wherein
alkyl is mono- to penta- substituted -independently of BhecRiAmPeE0My. 7. 1
phenyl, which is unsubstituted or nppo- to' penta substituted by
substltuents I ndependent | y chosen .f r'dm’hal ogen or -O (Cl- C4) al kyl, 7.2
hal ogen, "7.3 -NH2, 7. 4norgapiine7 pgridimomysdaginge: IrAZinR: @<¢lanhydogen at om or

CC10-|k|,7.6 1 2, Ri14.
Rt Niigaloihe B nUhRE 2 doksdifed, 1 o

al kyl , I'S unsu stitute r nmono- to
penta substituted by subsithibueidire, Qnslteipaadhmi loy tobosephdlinem those as
defined under 1.7.%1 to 1 é E‘ or, wherein R 3 is independently of
one anot her chosen 4 f?%m‘%ﬂaé g lo?ﬁ phenyl, -(C, -C10)-al kyl,
-C(O g(C1-C7)-al kyI;r”C(_-@ phenyl, -C(O) - NH-(Cl C7) - al kyl , C(O) O phenyl ,
-C(O - NH phenyl, Q) - O-( Cl(;(4alk yl S(OY R', wherein R14 and y are as
defined in 7. 8. abovélendlhwfi@ﬁﬁl "F@i@"é‘?ﬂnyf%}eaﬂﬁtéﬁ'ﬁhoifPoups in each case

are 25. unsubsti t utfgh MbseMyd@gert Morpainbdy, -SuHosd-bkylt-€O)kphesylibst i t uent s
|ndependently chose%((f))r'\clw}é t&);glkﬁs defined under 1.7.1 to 1.7.11 above, or

: -C(O) (C1-Cw)—alkyl —C(O)—O—phenyl -C{O)-NH-phenyl, -C(O)—
10 O-(C1-C7)~alkyl. -S(0),-R"™, wherein R™ and y are as defined
- | | as in 7.7 above,
and wherem atkyl or phenyl in each caseare unsubst:tuted or
mono- to penta- subshtuted :ndependently of one another as
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.
RrRY together with the nitrogen atom ta which :t is bonded form a
, 'heterocycie havmg 5 to 7 ring atoms, '
_ o 9.  -NH-C(O)- R‘s wheréin R" is .
20 ‘9.1 aradtcal -selected from pyrrohd:ne tetrahydropyndlne
' p1pend|ne p:perazme imidazoline, pyrazolidine, furan,

- _moarpholine, pyndme pyndazme pyrazme oxolan,
imidazoline, |soxazohd|ne 2—zsoxazolme |soth|azohdlne
2*tsq_th|azolmg, thiophene.ar t?_uomo_rpholme,

25 o _ 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,



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 tiePepembereii®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. norpholine,
pyridi ne; pyridazine, pyrazine, oxolan, imdazoline, isoxazolidine,

t hi ophene, 2-isoxazoline, i sot hi azoli di né. 2-isothiazoline, or

.t hi onor phol i ne, 7980 -{(C3CeFyydoatfybal kyl or 7.11 =0, 8_ -N(R17)2, wherein

R17 is i-ndependent| y ,of (m ®Rnot her. ﬁwge ff{noﬁli golsg %géogeh at om
phenyl-, -(C1- ClO)-a%‘ﬁyl-,.‘-%(%‘-”%ﬁé‘ﬁ? ; %(caﬁ '% 1- -al kyl

- (O - (CL-C10) - al kyl , - Gh@dyidedptnyl , - C(O) - N+ phenyl, -C(O) -
0-'(Cl1-C7)"alkyl, -S(Oy-RBl4% __\M’\er(ﬂn Rio and y are as defined as in 7.7
above, and wherein al kyl~ éﬂéﬁ??‘ B2 %%ach case are unsubstituted or

nmono- g0 penta- subgiki t ubigthyl AHRASABABAI Ys Ghsu@RaIAEPERRIonaStdlef i ned
under-1.7.1 -to 1.7.11 abové, or 15 R17 together with the nitrogen atomto

which it is bonded PHHr mybstitied &y sbytitventsipdapapdenty dhogenfiofytheseons. R13
together with the nitroggiderh&antier WY ©h.7.41 dosvdypnaeee fapmia, heterocycle
having 5 to 7 ring atoms, 9., -NHC(O-R15, wherein R15 is 20 9.1 a radi cal

-sel ected from pyrroli dime-Cheby dFudbpnibkalkyl, phpesin dlkyeis pomer azi ne,
yraz, ner ool a1 m aeogm Tie R e BBRRRNILS: oFY ehftBEpny. 7 "
i sothigazol i di ne, 2-i sotdufiazalunder 1.vhitofbRne above bhtworenpitivbénte, 25
wherein said radical i yRRUBRL e P ARolR A 2 30
10.  -C({O)-R™ wherein R is phenyl or -(Cs-Cy)-alkyl, wherein alky!
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-(Cy-Co)-alkyl, -
13. -O—(CQ—C4)-aikyt—(C3-Q7)—cy_cloalkyl or
14.  {(C-Cq)-alkyl-N(R™),, wherein R™ is as defined in 1.7.7 above,
Reis 1. a hydrogen atom, h A
20 2. ~(C4-Cyg)-alkyl, vﬁherein aII_<y| is unsubstituted or mono- to penta-
) substitu.ted by substituents independently chosen from those
- as defined under 1.7.1 to 1.7.4 above,

~3. MR, wherein Ris -
. -NHy, -(C1-Cro)-alkyl, wherein alkyl is unsubstituted 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*

o is as defined in 1.7.7 above, or
R .-S{0),-R?, wherein R? is as defined in 3. above, or
Y .él'nd‘ R® tbgéﬁier with the atom to wihich they are bonded form a.
30 heterocydle, or . ' ' '
‘RPand R together with the atom to'which they are bonded form a
o heteracycle Eontai‘ning an additional oxygen atom in the ring and -

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



‘substituted by substituents independently chosen fromthose 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 indepéngrniembercdd®den
fromthose as defined under 1.7.1 to 1.7.11 above, 9.2 (Cl-Cl14)al kyl,
wherein alkyl. is nmono- to penta- substituted by substituents independently
chosen fromthose as defined under 1.7.1 to 1.7.11 above or by

-0-(Cl-C10)-al kyl, wherein alkyl is gnsubstltuted or nono- to penta-
substituted by substltuents i ndependently chosen fromthose as deflned
under 1.7.1 to 1.7.11 above, 15 Septenber 2004 5 10 7 9.3
-(C3:C7)-cycloal kyl, 9.4 - -N(R 13) 2, wherein R 13 is as defined in 1.7. 7
above - provi ded t hat -N(R13)2 is'not -NH2, or 9.5 phenyl,_ wherein phenyl is
unsubst i t utnetdserb}nmono- to penta- subst i t ut ed by substituents i ndependent |y
chosen fromt hO g ndentiPefbad-adothaald¥en from those

by- O ( CL- C10) - S“&%%’gﬁébmch%gﬁ indert B S T her o alkyl is
mno t& tri- suB%ﬁ?@ﬁPéﬁe hﬁ@ﬁéﬁdﬁﬁ???“%?‘%ne anot her as defined under
1.7.1to 1. 4,11 aboveﬁgr two substituents of the phenyl-radical forma

di oxol an rB 3R12 wherein R 2 is phenyl or -(Cl-C7)-alkyl,

wherei n aIkyI 02 pheqm54§;p nono- to penta- substituted by substltuents

i ndependent |y chosen fromthose as defined under 1. 7 1tol1.7.11 above 15
11. 12, 13. 34, RENL. 20 2.

4 -COOQOH,
10 5. . -NO,,
6 -NH, .
| 7. -0~C-Cyq)-alkyl, wherein alkyl is mono- to penta substituted by subststuents

independently « 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 '

7.7 6@%@‘memwﬁmo1m2R“ka&&

alkyl, phenyi, which phenyl is unsubstituted or mone- 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 | wherenRT s ndeps !
 dtom, phefiyl, -(C+-Cral-aliyl, -C(OHC+-Cr)-alksl, -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" and y are as defined in 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 ffom those as defined
under 1.7.1 to 1.7.11 above, or



25 -C(OOR 2, wherein Rte is as defined in 10: above,

-0 (C1-Co) -al kyl - O (CLl- C6) -al kyl, -O (CO-C4)-al kyl - (C3-C7) --cycl oal kyl or
-(Cl-C4)-al kyl -N(R13) 2, wherein R13 is as defined in 1. 7155eniemnker 2094
hydrogen atom - (C1-C10)-al kyl, wherein alkyl is unsubstituted or nono- to
penta- substituted by substituents I ndependentty chosen fromthose as
defined under 1.7.1 to 1.7.4 above, -C(O-R9, wherein RO is : -NH2.

-(Cl-C10)-al kyl, wherein aI kyl is unsgbstituted or nono- to penta-

substituted by substitue e fined
under 7.1 to 7.4, or -N 2 g{?ﬁ%ﬁ%@{ﬁﬁntﬁ%éﬁr ?Fa% |neJm?Se_bL&§jé;]eabove or
, :14' tﬁ( 0)2753 th V\/n;arel nfEﬂQn amr?mﬁdpieha'dng 5(;6; migcmf emsg(r) hR:l and R|5

oget her wi e a i C e nde 0 et efocycle, or
Raand RSt oget her i B CARerBmATEIR PERR SR SR BEmeB i

het erocycl e- cont ai ni ng’ a”pé‘@'ﬁb&ﬂsﬁtﬂt%h b9§&4ﬂﬁ0erﬁ‘§u9&@pbﬂdénﬂech%é?xg and Rs; R7 and

R8 i nde endently of one ot her are 0 at om of thyl, or 15
Sept e 2004 8 in case mﬁfsea?ﬁpeﬂg‘ﬂﬁiﬁ'gbéﬁﬂ’eh¥Watif’ﬁ%sen fromthose

Subst i tuents of R ﬁ&z%d@h%a@%\ldmﬁﬁ%aﬁeot&r&@ didbyraiRg, a) above,

R3is-. 1. -CF 2--- 6. NH2,
piperidine, piperazine, lmlda;ollne pyrazolidine, furan,

_morpholine, pyridine, pyridazine, pyrazine, oxolan,
imidazoline, isoxazolidine, 2-isoxazoline, isothiazolidine,

10 Ny 2_—iéotr{iazoline, thiophene or thiomorpholine,
740 ~(C#-Cr)-cycloalkyl or
7141 =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)-
alkyl, wheréin 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



.7.-0O-(C1-C10) - al kyl , wherein alkyl is nono- to penta substituted by
substltuents |ndependently +chosen from 7.1 phenyl,-which is unsubstituted
or nono- to penta-~ Z substituted by gbstltuents mdepeﬁtﬁ‘?ﬁtﬂvb@ﬁ%én from
hal ogen or - Q(Cl-C4) kyl 5 2 .hal ogen, 7.3 -NH2 7.4. -CH, 7.5

- COOR16, wherein R 591%15 h§ %’9’8‘?2‘\11 ?'B'rﬂhfl"y“f’&i‘s ful %‘FRS/T“O"O?“B NO2. 7.7
 S(OY _R, wherein y ipgenkesustitited by ﬂ;bsﬂjéhtb indeper{dedtyChBen fiamidtydse phenyl ,
“whi ch phenyl I s unsubstituted or nono- Eent a- substituted

by
substituents i ndependent | SefEegdEder d gt f‘hb d 1@bayes hn&HGndae)- aikYI 1to
iyt ogen At 8m°rph$§|re' ORI, By PRI MG Rl ARECH BUGF iy O
' pg?no§ll Og( CS( 8)7 ) Nt E- I( C1- @V‘) SL&’ISNyerd by @@@tummmzwdeﬂtlycﬁéﬂﬁrommgésfIaenéI .
a are efined in
above, and wherei. nyt he Rl fnegqﬁdew'%hﬁéﬁﬁ 7% bﬁggoy%‘%\éﬂg%ﬁ ST
unsubstituted or nono- tmfpihephen;&mﬁxﬂtaltfumed dtmommhiﬁgl tuents independently

chosen fromtho as der to 1. or 15 September
2004-5 10 15 2 #@B’ Roge P tﬁ‘“ H&’ﬁ@?ﬂ&é@?& ﬁﬁ%"% chit is
bonded form a hEt er-c)](@y,Réz hibirsig F62 isopheniyl Br9(@L-CffBaikyl,; @hex%lrpﬁlﬁ? wher ei n
phenyl r(Pl S unsubstitute q?'@ﬁy nono- pent a- substrtut ed bijtSUbs |tuents

d t

i ndependent | y choserf' éﬂﬁé’éls'é@t@étﬁj REMPRgefo penta-rsubstitted 11 above,

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. -0-Cs-Ce)-alkyl-O(C1-Ce)-alkyl,

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,

6 o7 o8
R% R"and R* independently of one another are chosen from hydrogen atom or methyi, with
ihe following provisos for case b):

when R% is methyl, R® is not an 0-C4-Cp)- 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 '
: -CFZ-CF:,,, -CF3, -N(R’"’)z ,
- | wherein R'® is independently of one another hydrogen atom,
30 {Cr-Cr)-alkyl, phenyl, :C(O}-phenyl, -C(O)-pyridyl, ~C(O)-NH-
phenyl, -C(O}-Q—phenyl, -C(O)—O—(Q,-CJ—alkyl or +C(OP(CT-07)-
“alkyl, wherein 'elkyl, ;jyﬁdyl orpheny! are unsubstituted or mono-

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




7.9 a radicale selected frompyrrolidine, tetrahydropyridine, piperidine,
pi perazine, imdazoline, pyrazolidine, furan, norpholine, pyridine,

pyri dazine, pyrazine, oxolan, inidazoline, isoxazoli ditfeSeenbenddddiine,

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, pi per| di ne, piperazine, imdazoline,:-
pyrazolidine, furan, . norpholine, yr| i ne, pyri dazine, pyrazine, oxol an,

i midazoline; i soxazoh?di toet. 7241@'d&gmemmmslb@hﬂﬂmma@méo which it

- 2-isothiazoline, thigphene t hj | i . d radical is

- unsubstituted or m)n'éIQD ge%gcfﬁ"a Q%SQ %‘%thgg?'gys %ﬁé&ﬁ ?{?@‘}?é-s i ndependent |y
chosen from. 255(@) ge'é as defined under 1.7.1 to 1.7.11 above, -CF3, benzyl
or by. -(Cl-C10)-al'kyl, wherein al uted by
substituents mdepeWH@?ﬁ"l W'%@eno'yé (ﬂ?fjtFﬂD (Qé'c%@fq"f@dﬁl?ﬁ‘éf{e 1.7.1 to

1.7.11 sgbove, - ({hicEiOhnalsiltedhIIR@IA t8lpkiila- isGbstingel Ssidafhed or nono-
to penta- substltut ed by substituents independentty- choslgn fromthose as

defi ned under 1. 7.1 ftas substituentspadeas Tof-189 1-701 . @mica 0y -N& Kgl | wherein al kyl
i s unsubstituted or \mf.? n F&olggghgﬁ%d(%ﬁ%%ut ed by substituents
n

|ndependently chose Fom those™ - ned under 1.7.1 to 13.14 above,
- (C3- O - cydoal kywhereirQaikyl is urN(uR&fB)l@:ﬂ antmedra-io Ri--s@bsfitutegls . defined in-

177above or 10 15 Septenper. 2004 p l.is
unsubstituted or- mdﬁde‘?‘%'dﬁgﬁ)fﬁf Whﬁrtﬁs ‘J;??Béhgﬂggu Jgﬁﬁg?qﬁdependently

chosemgrom t hose aso,- defined under 1.7.1.to 1.7.11 above, by i
-0 (C1- C10) - al kyl £F3, b Cl-Cl10)-al kyl, wherein alkyl is
mno to tr| - suﬁghﬁé%@@ﬁ& ‘Pﬂﬁé#%ge‘gﬁ @fendent | y chosen. from those as

! ‘is .cyano, amine, -O-(C-Cy)-alkyt, whereln aikyl is substituted by phenyl
' “CF5-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
- whlch 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 ces'e‘b)
the substituerits R' R? and R’ :ndependent!y of one another are

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



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 pltiehsptember 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-0OR12, wherein R2 is .
“phenyl -or -(Cl-C7)-al kyl, wherein pher\d or alkyl are unsubstituted or
nono- to penta- Hkihp irsubstiuted erdubsituteshivysphémdependent |y chosen from
those as defined_unde T]?r’j Qg l. 7. 11 above, 13. -(C,-Cl10)-al kyl, wherein
~alkyl is unsubst-Fe’da & o penta- substituted by substituents

O (L oy - al Kyl - o (B e e B cycl ol kyl
- - - al kyl - - -al kyl |~ - - /| - - - cycl oal ky
or 16. -(Cl-C4)- al kyl-{G-Riieyl. mwbi-ﬁ(@-ehﬁffy':a?(@gwﬁ@d- ﬁ@% above,
20 R5 ig as defined i asE al LOQEMO)-atk &7 T Ogr(t; @)~
-0-(C1- %7)-al kyl, wh réelﬁﬁl' gqcaf/(?%hgh{ulngg st?gut eJ) gikgl,?»s_, (R arqlLd ?? R8.
i ndependent |y of onealiafovtiereinaaiieyl opyoisiyhorf phenvhadr wirshshiuéed oFrmMeBehyl , with
the foll owm ng provisaqgs . for.c . whe ' I
O (C1- C10)- al kyl mﬁBéﬁﬂPﬁﬁ@%&@'B@pe& nﬁ? ogﬁngﬁbgwse{ Pﬁteggegghgﬁgl or a
- COO- (C1- C10) - al kyl ; apd telen1Ror &' togethdrGlithe)nimbden atwontswhishiit ut ed by
a --(C3-Cy)-cycloalkyl, R6 is hydrogen. e e dinent_,may be conpounds of
formula I, wherein irisbgadedionsa hgggocggie%){glggg?%?gngﬁﬂmé, carbon atom
Rl, R24gnd R3 inglﬁ_-@e_ ently of one another are hydrogen atom . hal ogen,

p

substituted by. hyl .’ CF2 - CF3, CE3 -N(R18)2 Werein R'Sr S
‘i ndependent |y of one wineseiney isiagme.dgem2.anehR I3 Qrzarplkyl RPEWYPhenyl , -

99RO B e g o Qs
or - phenyl are unsubstfot sttestituentsromder 13 1ttoi1. BabsaminatardN(RTependent I y of
one anot .her as defl newq\elf-gigeé"’ }SS_asS ggftlnee%bgt;ov%@d' 11
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(0),-R™, o , '
30 - wherein y is zero, 1 or 2, and R™ is +(C1-C1g)-alkyl, phenyl,
| which is unéubstituted. or mone- 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,



1.7.1to 1.7.11, or R8 together with the nitrogen atom to which it 1is
bonded forma heterocycle having 5 to 7 ring atons, S(OY R14 wherein y is
zero, 1 or 2, and R14 is -(Cl-Cl10)-al kyl, phenyl, 5 whi ctd $Septembernt20it ut ed
or nono- to penta- substituted as defined for substituents under 1.7.1 to
1.7.11, amno or -N(R18)2, wherein. R8 is as defined -above, wherein

al kyl is unsubstituted or nono- to td- substituted 10 i ndependently of one
anot her as ‘defined under 1.7.1to 1. 53 -C(O-0RL2, wherein R2 is
as defined above, I's cgfmo ani n Cl C/7)-al k wher e| n al kyI IS

substituted by phen)Whef'31 YUSSJ"SUWtEdﬂ(FQE@)‘)Zt WnéPé?Wu

i ndependent |y of on I phenyl
Lepenent Y O & S h@%ﬁt(f%@%ame%g%foé?uﬁ@rp?g)’r gtntqu
-C(O-0(C, - Ca) al kydr or -C(O =(C1-C7)- al kyl, wherein al kyl, pyridyl or
phenyl are unsu [ NORG- 1 ' tituted |ndependently of . one
anot her as defi E’ZQ E)n’g wﬁeLreﬂ ﬁt dsg§d%frliefj leB together with the
ni t r ogen afR‘er"t:deRﬁ inbepdndaftly of thelammotient ai’eahprdmgleetatammoyohethlya\andg 5to 7
~ring atons 03 R4 whereiny is zero,' | or2,~:-and -Rl4 is

- (C1- C10) R RyAS, %ﬁ@??p?"e VWi ch is unsubstituted ornono-~ to pe-nta-
substituted. as defined for:substituents under 1.7.-1 to 11.11;: am no
or-N(R1)2, 25 wherein R18 is asdefined above, wherein al kyl i s )
unsubst i t utled segongesnectab theriventionlibare iswraviled endependent |y of one anot her as
defined. undeboddoffbrhd@lady7. 117 or (O O R12, wherei n,R12 is as-defined
above, 30 . R6, R7 and i ndependently of one another are hydr ogen at om or
methyl and R5 is as d&fi ned in the above aspect, or in case b) the
‘substituents R, R2 anth R4~jndependently of one another are hydrogen atom

hal ogen, cyano, nitro, =@ (-C1x C7) - al kyl( )V\:heI’EI n
N A5

. ) 1
0 - B ke

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 alkyt 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



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}-ai kyl, phenyl , -C(O -phenyl, -dCrepgmbery2004
-C(O*-N+ phenyl, -C(O -0 phenyl, O) O (Cl-A)-alkyl or -C(O-(C1-C7) -
aI kyl, wherein aI kyl, pyridyl or phe are unsubstituted or nono- to tri-
substituted i ndg P@emd:y:nd{'amladepmtdbeﬂy abonkanalber Dydregen glomy o 1.7, 11,

"or Ri b together nded forma .

het er ocycl e hav(%géﬁaﬁ‘ﬂieg&h @%ﬁﬁ%@%@ kfio)me nyis zero, 1 or

2, and R14 is -(;gj Il(y(lo) mheoy&ymmﬂ eI(O)somﬁs{ﬂa}}eINyLmred or mono- to

pent a- substitut dyas de ined for subs entf ‘under 1.t0 1.7.11,

am no or -N(R'8 10 r wheresmt f ein al kyl is
{0 Crob abis whereie eyl 2KV1% PR o esuo L

unsubsti tuted or %ﬁ&é’f, thbf d @%ﬁﬂ@%ﬁdﬂ%r@ﬁ ier anot her as
defi ned under - f"?nolr&?m %Ht}st.t%t’ed Eh&é(l){@%sz “wherein R12 i's as defined

above, R3 is- cyamntom?meedta"mdmthef@@@@(:?) al kyl, wherein alkyl is

bstituted by . CF2- CGF3
|Slrjld2plen3eﬁtlyyﬁgﬁért}%?ﬁé‘fﬁﬁéfm?ﬂfd"r%%@n i ¢ N R fompetiabmce, 15

-C( O - phenyl, - fibg atorrfs( Ghd NH phenyl, -C(O) - Ophenyl _
-C(O-0(C C4) or -C( ) 25 al kyI, wherei n al kyl,‘pyridyl‘ or
phenyl ar é%sunsuﬁbﬁ@ﬂ?‘t@m&} '('I%‘ﬁ(g %?‘gy‘t ri - substituted i ndependently of one

anot hefg .as def i pes \?\%ﬁ’{ﬂ fs undubétitdted 6r ronb- tblr;- sObstifafed by cgestitaents iviedenddndy
nitrogen atomto I C I . (5 to 7 ring
at ons, S(@rmﬁhos%ﬁr%@?sé%dﬁpqeg ‘g f191 ?7*&%&%@1&){%%@%5?%1 C10) - al kyl,
phenyl whi ch 8 qm%; no- to penta- substituted. as defined
for substituent gﬁ%ﬁﬁe}gp?&/\s{ t'o Hgl -amino or -N(R 8)2 wher ei n R18 is
as defined above, 1'.5{93@15{%@3@)!‘31@@.04)—(01-010)@@'

. wherein alkyl is unsubstituted or mono- to tn- substltuted

| 15 ' “independently of one another as defined under 1.7.1 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 compr)und of formula '(ll?, wherein
20 ' : ‘ -
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. o
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;



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-0OR12, wherein R12 is as defined above, R& R7 andifRBeptoceperaiant | 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 stereoisoneric formof the conpound of the fornula Ii
and/ or a physiologically tolerable salig of the conpound of the formula II
wherein; Rl and R2care independently of one gpother chosen from hydrogen

atom haI ogen, cyan no O (Cl-A) -al kyl, ; - CFZ- CF3,
-S(O Y-R14, wherein 15 R14 is am "oor
phenyl, whic ns i t or nmono- to tri (St i as defined for
substituents gr 1./7.1°%0 1.7.11 aHG?/'eO N(RY¥8) 2 ‘N wherein R18 is

i ndependent |y of reNanot her hydr ogen at oﬁ@mﬁ‘ t 0- hi - subst i t ut ed

i ndependently of ¢@ne anot her as;defined und 1 .7.1to 1.7.11 as defined

inthe first aspect, or R18 together W th mtrogen atomto which it is
bonded -form - (Cl-C7)-aldkyl -C(O (Cl C7) - al kyl , “¢

-Q(Q-pyridyl,  -C(Q)- N+
- (O - O (Cl- C4) - AldeyTgr ¢
are unsubstituted or a het e}oe¥ . T fherein vy.
is 1 or 2 Rl4 is am no, -Cgl-c7)-"al kyl - or phenylgi%hich- ™Ns unsubstituted
or nono- to tri- substituted as defined for substituents R3. alkyl, nitro,
-CF3. -CF2-CF3, -S(@Qy-R, under 1.7.1to 1.7.11 as deflned in the flrst
aspect, 15 Septenber i
anot her hydrogen ato

-C(O - pyri dyl ,

10

Especially preferred are the eompounds

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-carbotin-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_ise '

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-bt_ltyl,
pentyl, hexyl, heptyl, nonyl, octyl, decanyl or cycloalkyl having 3 to 7 carbon |
atoms such as cylopropyl, cyclobutyl, cyclohexyl or cyclcheptyl_ . |



C(O-0Ophenyl, -C(O-NH (Cl-Ca)-al kyl, -C(O =0 (Cl-C4)-al kyl or
-(C1-C10)-al kyl, wherein -pyridyl, alkyl or phenyl are unsubstituted or 5
mono- to tri- substituted independently of one another ak> Seftember 200der
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 RS ,is hydrogen atom -(Cl-Cl(i)-alkyl: 10-- wherein alkyl is
unsubstituted. or nono- to td- substijguted by substituents i ndependent |y

chosen fr %ﬁehos.e Ry" %&&Sgﬁg@}fw‘%ﬁﬁ oh: az'ro ér%u%satuéntaﬁnl@% bi?x%ﬂmls@ the first

aspect, Clo) - al kyl
-0 (C1- ngmealrhyéns ooabieyle]rnOaslubyﬂ:tutai alklsdubst i tut ed or nmono- to tri-

substituted 15.'i ndepend phe g r 1.7.1to
1.7.4 as -Blff'ieHBthWr‘g‘Wge?‘ L“é i@peﬁ?g aQ[nI' 4 rﬁ%?e%fag&\/énégﬁap&sjgunsubst i tuted
or Mono- hnbdyclic §atRdted syt aavigTs tﬁeﬁnmgldemﬂeri’ vhittocdntging 1, 2or - N( R18) 2,
wherein R18. i's independentty .of one ar‘lg 31 en frog Bydrqogen atom

- (O 5C7)ora Reteroatorgs @p g meners) gyAmPie etﬁﬁ SPS 2y
-KO- NHéﬁ]-n%% oPlHbm R&e cy@enﬂﬁmg|5to% 'aQrﬁ%r%@m@él or -(ClL

- C10) - al ky erern pyridyl, “al kyl or phenyl are unsubstituted or nono- to
tri- substtrabydrdpyritien pipgadinkypiperazinge imdazdlme. pyrageidinfdiAder 1.7.1 in to

LT AL A detihed RIS idsheA3R8she, it frigBirie loidian, 1 ogen atom

ocycl e Pavi ng 5 ring atonms. Ina
third aSF@(@*ox@iolhEelsbﬁmm:ne rﬂ#snmtamjme Heiophiese pr Mﬂ!@r@hahﬂecorrpound of
formul-a- (I ), "wher ej.n

br ono hydr ogen atom
or 0-10Gi-th feﬂi‘l aryl” %tqeg or aﬂeﬂﬁﬂ‘f“%eé'r é"?) ﬁptﬂ‘fépll@relgsn !eﬁb%glf'f gn%/I y gf one .
G, ?;% sf?%“ﬁéféﬂ%( ke “’83?@‘5?'?"1”‘““ o b Spsppticiigtio ByC( O - pheny!
a a or, - , erein
al kyl “or q@h‘m&ﬂ ofene AARYBYEh @%P'&I‘%rpyﬁﬁﬂo%i’@Sf F"‘gpcé?lwg?rfctt gd by
SUbStItUﬁ,ﬁ]‘%ﬁ_‘ deependently chosen from.by hal ogen or -0-(Cl-C2)-. alkyl, and
e

RS is hydr atom nmethyl os-S(0O 2-CH3. 30 Sgemflc preferred- corrpounds
~and:al'|l phae tmmé‘aubmmtbqa&vbe}ﬂa&lma@-?é‘é)ﬂtfédw@'r%' elutefAt ORS & 8'9F| ustrat i ve

of t h]% €9 n&on%rrlg yocf)net &5 m6£\{§3ﬁ&£lg%f WCHAEE ﬁaﬂﬁ%oh:hﬂ%diﬁ afnoSept enber 2004
‘ substrtuted 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(Q)-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 1 as defined in the first aspect,



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

| oro-9H-p-carboli n-8-yl)-n icotina md e, as well as the bisnesylate salt,

bistrifluoracetate salt and bi shydrochioride salt of 15 September 2004

N- (6- Chl or 0- 9H 13- car bol i n-8- yi)-ni coti nam de,

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

benzam de, N-(6-Chloro-7-nethoxy-9H P-carbolin-8-y!)-nicotinamd e as well
20 as the bistrifluoracetate salt and{bi shydrochl oride salt of

N- (6- Chl oro-7- met hoxy-9H 3-carbolin-8-yl)-nicotinam de .and

6- Chl or o- N- (6-chl oro-9H 13- carbolin-8-yl)-nicotinam de. The term "al kyl"
by itself W icALogenrisedn anot her substituent, unless otherwise 25 stated
means a stgqi ght r rrbon radical having 1 to 10

car bon ato suchqggaﬁggigﬁgp&gﬁi fﬁ%mggggyl i sopropyl, n-butyl,

tertiary-butyl, pentyl, hexyl heptyIR1nonyI octyl, decanyl or cycl oal kyl
having 3 to 7 carbon atons such & cylopropyt cyctobutyl cycl ohexyl or

cycl oheptyl.. 15 Septenber 2004 16\ The term "al koxy" .by itsel f or as part

on anot her substituent, unless othe % sey stated means -O0- al kyl or

-0-substituted al kyl. The term"h roc Ie haV|HB”5 to 7 ring atons"
represents a radical of a nonocgel ettty system having 5 to 7.ring
members, which contains 1, 25 or 3 méterdatons as ring menbers. Exanples
of heteroatons are N,- 0 and S. Exafles of the term heterocycl e having 5

to 7 ring atons are-pyrrolidine, tetrahydropyridine, pipeadne, piperazine,

i midazgl ine, pyhagmn RIE RURAB,, Bﬂtﬁg@ﬁ@'ﬂg&‘?&egéﬁ a8 ld¥incB | dazi ne.
pyr-azine, oxolan, I mdazoline, ‘i'soxazol i dine |soxazo I ne,
|soth|azoI|d|nébﬂﬂmﬁddwﬁﬂaiﬁﬂkmﬂﬂdpﬁﬁﬁﬁhéw@aﬁv t hi omor phol i ne 10 The: term
"aryl" by itself or as- part on another_substituent, unless otherw se

stated refers to an organic radi c®l d-'lved froman aromatic mol ecul e by,

renoval of one atonk\éggb as phenyl, t hi azoly, norpholinyl and
naphthyl . The term" :

an alkyl radical, substituted
at one O nore. 15 positko W one @ adi Cal s of the group hal ogen,
nitro, sulfo, amno, “sub<it utgad am

) ,-c fboxyl, al koxy;,; -0-aryl,
-0-substituted aryl, and hydroxyl. 1e term "substituted aryl" neans an

aryl radical sybgid E)rlétssgcea&f P8 lonV8lting into a compound of the formuta V,

V)

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

Vi)

é‘s_ c ‘ RG_

and then oxidizing formula VI to give a compound of the formula Vi



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 11%& 3e@epbei2q0dns by
1-to 3 groups 'The term "substituted am no” refers to -N(R13)2 wherein R13
is independently of, one another hydrogen atom sulfo; alkyl, aryl,
-C(O-alkyl, C(ONHaryl, C(O)-Oar#g, -C(O-0Calkyl, or C(O-0-aryl,
wherein each al kyl or aryl may be i hependently substituted. 25 The term
"sulfo" refers to -S(Oy-R14 ,wherein.R14 is an al kyl aryl, substituted
~aryl, substituted alkyl,.am no; or substituted amino and y is zero, one or
~two: The term "hal ogen”. 'ﬁ'sl under st ood as neaning fluorine, chlorine,
- brom ne or, iodine. he tierm "R ) --al kyl-" is understood as meaning
hydr ocar bon radical s %Q )se cakbon/chain is linear or branched and
contains 1 to 4 carbon :
there i-s provided a pr?Jcess epar d¥#lon of the conpounds of the
formula | as defined.Bgth hect, 15 Septenmber 2004 17 which
conpri ses reacting &Rcopound™f forkula 11l RL Rz =g 1Rs Bl 7 iNHZ Ra N
H.in which R, R, R3, R4, B6:' B7, B& and B9 are-each as defined in
formula 1. with a caonpolund of the formula IV, O in the presence of a acid,
converting i ntwheredyrpRiRf toR’ end Bs te Budrg ag defined in formula I, a compound of

formula (I

Another embodiment may relate to a compound of the formula VIl reacted
with a compound of the formula VIi
Y-R® (vt _
where Y may be halogén or —OH and R is as defined in formula l,togive a
- compound of the formuia |, or
resolving a.bompound of the formiila [, which on.account of its chemical .
10 . structure may occur in énantiomeric forms, prepared by bropess a) or b) |
into the pure enantiomers by salt formation with enantiomerically pure
acids or bases, dlforhatography on chiral stationary phases or
dédvaﬁzation_by means of chiral enantiomerically pure compounds .
such as amino acids, separation of the diastereomers thus obtained,
15 'a.nd removal of the chiral adxiliary groups, or - _
g isolating the compound of the formula l,prep-ared by process.a), b) or é)
 either in free .f'orm or, in t_hé 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]




10 and is- reacted with hydrazine' hydrate and |ater with fornmal dehyde (R6
is H or RGCHO to give a conmpound of fornmula VI . ..RL RR R3 { R and then
oxidizing formula VI to give a conpound of the fornula V8 SefdiémBeptaddber
2004 18 where R1 to R4, R6 to R8 and B6 to B9 are as defined in fornula 1,
a conmpound of formula (1) Another enbaedi nent may relate to a conpound of
the formula VII reacted wth a conmpound of the formula VI1 ' Y -W(Mil)
“where Y nay be halogen or -OH and RS is as defined in formula 1, to give a
conmpound of the forrmula I, or resolving a.conpound of the fornmula 1, which
~on. accountstgkoisemedhionneap compound efdermua henya Basiplogisals flereblsaitiof f or ns,

prepar ed oy, oﬂﬁ@%ﬁo%ulgﬁ, t8gethérith 3 PRarRiBEEutRBMSUIaBRIEndbY sal t formation
w th enantiorerica pure ~acids or bases, chromatography on chiral

st at i onaPjygiplagiedllydeleraple exglietat i on by neans of chiral enantionerically
pure conpounds such as am no adds, separation of the diastereoners thus
obt ai ned, 15 and renoval _of the chiral auxiliary groug}s, or isolating the

conpound YereimBe By Bund Po Feding At indppelideatly ciosen fropy cathonatomsr in free

formor, 4nQ rithReh 3a&inLind WEerBEREBS B, @hd & dethe? rd A6 hore tHah QWH'S |
converting it i'nto physi ol ogi cal [y'tolerable. salts. In a fifth aspect of

t he pr esd¥togen@ames #ihe saBe 8Mes provi ded a method for the production of a
pharmaceutical for the prophylaxis or therapy of disorders in whose course
an increased activity of 1k B kinase is involved, copprisi n? bringing into
a sui t ablvhesgiitierfubsitaenty R .oy fr-dt anddstmaniee erpatieatE HSER OMbm a

conpound of fornmula I, RL RZ R~ (1) \BB6

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,



"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 pharnmaceutically suitable and physi ol oglcSg¢ptembei 2004bl e
exci pient, wherein B6, B7, B8 and B9 are ring atons independently chosen
from carbon atons and nitrogen atons gpd wherein 136, B7, B6 and B9
together are no nore than two nitrogen atons at the sane tine; where the
“subst i t uedt sC(R);0-RY, wRareirFR " andikRBsuisyitubet allndepentjent | y chosen from 1.
hydrogen atom 2. halogen, 3. -OH, 4. -CN, 5. sulfa, 6. -NO2, 7. -NH2,
- 8. alkoxy, 9. substituted amino, 10. -NHC(O-R 5, wherein R15 is a

het erocycibeatygving 5 to 7 ring atons, an alkyl, an aryl, a substituted
aryl or a substituted al kyl, 11. -COOH, 12. -0 R10, wherein R10 is al kyl,
substituted al kyl or aryl, 12 12 13. -C(O-R wherein Ris alkyl,
substi t uti®d-Gdakyl or aryl, 15 Septenber 2004. 18b 14. -C(O -0 R12, wherein
R12 ts al kyl, substituted al kyl or aryl, 15. aryl, 16. -0-aryl, 17.
substituted aryl, 18. -0-substituted aryl, 19. alkyl, 20. substituted
al kyl , 17. substituted aryl,

18. -O-substituted aryl,
19. akkyl,

20. substituted alkyl,
21.-CFsor

22. -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. 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,



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. al kyl, 3. alkyl

radi cal, substituted at one or nore positions by one or HpBepteibeh2004

radi cal s, hal ogen, am no or hydroxyl, 4. -C(O-R9 or 5. -S(0)2 -R9, in
which R9 is a) alkyl, 15 Septenber 2084 18c b) al kyl radical, substituted
at one or nore positions by one or nore of the radicals, halogen, am no or

nydr oxy! - b il An it ROAC B mo R RRIDRUDS §n8hr ABE SrindBichoaioST 1 015 Y

one or nore am no droxy 2, f)

al koxy or hglpgerulbgtina erthydroxp no, and R5 and R may be mdependently chosen
from 1. hydrogen atom 2. halogen, 3. -OH, 4. nethyl, 5. -O(Cl

- -C10)-al kyl, wherein alkyl is unsubstituted or nono- to tri- substituted by
subst i t uegayli ndependently chosen from5.1 aryl, 5.2 halogen, 5.3 -N2,
5.4 sulfo, 5.5 -CO0H, 15 Septenber 2004 18d

d) aryl radical, substituted at one or more positions by one or more of the radicals,
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,



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-(Cl-C4)-al kyl or substituted aryl or alkyl, V\hereﬂf’%%ﬂt@mb@(@ﬁ"r(Cl
-C4)-al kyl is unsubstituted or nmono- 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 hetiggocycle having 5 to 7 ring atons. In
a sixth aspect of the present invention, there is provided a nethod for the
product i opSelfHa 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 copgoQr€ ofs)-akgrakul a 11, (10 wherein Rl, R2 and R3 are independently
chosen from hydrogen atom hal ogen, cyano, amno, -O (Cl-C4)-al kyl, nitro,
-CF3 or wherein R13 is independently of one another chosen frem hydrogen
atom - (G8&@ oml kyl, -C(O - (Cl-C7)-al kyl, C(O) pyridyl -C( O - phenyl or

-0 -0 (&1 -
;X9 O, ELNREpfofin £ SIS IAAcHBES) 457 HiBhid hefh O Ton°
-0(c1 GﬂI)YLaWQMQ alkyg or subgiidteryanyl enaby, C(O) O—B , methyl, -S(0O2

- -C(O- m)rpholinyl -CH2 -CH2 O—| or -CH2 -C(O-NH2, provided that no
m)re than two of RL, R2, R3 and R5 are hydrogen atom 15 Septenber 2004
18e In a wbe@msaldaﬁ@ﬁcoﬁ)rai@lm%éh%tltutﬂ@@hmpw oriifirenlestifedr ovi ded a

COWPOS't'%e%ﬁéHo‘éHtly&%BrahéﬁérQQd&anh%ﬁ&ér@ﬂcﬁ@@%}t of at least one conpound

chosen from ounds of formnul as defined in the first aspect a
physi ol ochdPQ%th@rdM@\rta%D@'C’Q%n atongtp whigh itis bopdetiorafa haterogvwlamaving 5 or  an
optional | y, gy §@haomeric formof the conpounds of the formula I, together
with at | east one pharnmaceutically suitable and physiologically toI erabl e
exci pient, additive, active conpound or auxiliary. The preparation of

physiologlﬁally tol erable salts of conpounds of the formula | capable of
sal t for nat?85*h @epecirhtperresant yvetion; derisiprovidsdismethoddgr e carried out

in ba rffmn?ﬁodﬂ&ﬂﬁmoﬂfréorﬁ;ﬁ)uanéth%ﬁidﬁylﬁﬂ@%ﬁﬂfe?apy%ﬂ aRorRrdWdHRSE des,
car bonat es
course an increased activity of |, 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.



hydr ogencar bonat es, al koxi des and al so anmoni a or organi c bases, for
exanple trinethyl- or triethylam ne, ethanolam ne or triethanol am ne or
alternatively basic anino acids, for exanple |ysine, onithPerRiegPeA i ne,
the carboxylic acids formstable alkali netal, alkaline earth netal or
~optionally substituted ammoniumsalts. |f the conpounds of the formula I
contain basic groups, stable acid afddition salts can al so be prepared
-using strong acids. For 15 Septenber 2004 19 this, both inorganic and
organi ¢ aci ds such as hydrochloric, hydrobromc, sul furic, phosphoric,
met hanesul foni ¢, benzenesul fonic, p-toluenesul fonic, 4-

- bronobenzenesul foni ¢, cydohexyl am dosul fonic, trifluoronethyl sul fonic;

“acetic, bxabéventht aspet Dtthe$>tl§sehﬂh@ermbntthénfe| is BrRRRE &H-?b%‘sﬂor"f‘ﬁ/ﬁtcﬁu' table Yet
anot her E&P&% AL=Ta| e har maceuti cal s may conprise of an

Yioh§ atettog bl
ef fi caci ous" Anpunt OF-3rS FEUSURt o ALleashAns sempernd ﬁ@sﬁﬁﬁrﬁm@el and/or of a

physi ol og¢ropdungs pbloemalali @s slaflrtedqiﬁ tﬁ&ﬁs%ﬁ&ua%ﬁyﬁéioé Elﬂlgft@%%ﬂn%fsghl an;:l{) Sret ﬁgr

opti onal | t he conpounds o
IOt h a &fﬁg? ?r%@é&%d%ﬁ?ﬁ? (?%m’rea'h?ﬂi'oﬁﬂ'i)’ﬁtﬁleeﬁp@ﬁﬂfF formef theabl e exci pi ent,
addi t | vecomaiiuos oblhbémmaﬂztl t@emmuadeagruﬂme%hhé@uh lygnlftéo‘?é:é’r'r!:ﬂt of the

phar maco erties ounds may be suita

pr ophy! aé[ﬂg! goﬁcfaﬁ%ﬁéﬁvegfw@??t ﬁﬁ‘g EF%Vﬁr‘@EPP@UP%OW@@@%ourse an i ncreased
activity of kB kinase is involved. These may include, for exanple, asthma,
r heumat oi d:arthri tis (in the case of inflammtion), osteoarthritis,

Al zheiner's disease, carcinomatous disorders (potentiation of cytotoxic

t her api eple pEALAIRA dr phidiGboR & raeceyticals may
general |y %gl%gdm ni st @ngd %?%Tralﬂ%/l%!)éﬁ%%%%ﬁa??b%g 'E@S &h@faé(l’ Lff’ﬁmal e or

t r ansderaaphbladisalifematan imniudihg their sdreisdmeasfents, ofmatyh:e,qarrleae:ntml nventi on,
therels e a .thera ut| aII ctive ampunt of at

| east one%ﬁﬁ%’gﬁrﬁjd&rpﬁ%}s%n hb Slcr %6&% &5 ICARON#ES ned in the

first. adpeictgenaadionnasi smmaaegafﬁ@ambcﬁmmoﬁ@wagmefba%é@ fofOrmula I, or a

physi ol %ﬁacally ﬁ:”berable S |t. of a corrpound of the formula | in the

manuf actTPERl rimeny; BQWQH{VWPQI‘?@QW Agine paldelmnolagyeeicenci ng at |'east
et i 1] anot her

one di SQill@ﬁ{ativew\&sz érﬁrné%dd%cfo@%§§ ﬁﬂ&‘s’ﬁbté{m mLeK:? aifqﬂﬁ’]?a e
enbodi ment rra% relate-to the use of the conpounds o orrul a |

Sept emb&RBHGUC gggs fann 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 acrds For



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 pharnmaceuticals for the prophylaxf§5§ﬁmpmhﬁﬁﬁﬁ§ of

di sorders in whose course an increased activity of 1kB kinase is involved,
15 Septenber 2004 20 wherein B6, B7, B8 and B9 are independently sel ected
fromthe group consisting of carbon atom and nitrogen atom and. wherein
B6, B7, B8 and B9 together are no not® than two nitrogen atons at the sane

time; wher ?h. Hf‘%ﬁﬁ{?ﬁ% rﬁ%&gsﬂm a%s s'a%h a841yaﬂstrﬁ@1d W&%ﬂ%ﬁ& ly of one.

anot her are 7T. en atom . . sulfo, 10
6. -N2, Buifuric, NR@sphorig. metham@ulfoelc Bmﬂleﬁ'l!lf@ﬂc aqﬁqhéeneﬁglfonzn%q O - R15,

~wherein RL a heter cl e [ yl', aryl,
substitute ‘?{PQIF rglengﬂ@fg)ﬁ %c@?jm\ég?gn\?désﬁlﬁmﬁ W@Rﬁgﬁfﬁg Wher ein R10

is.alkyl, suebsd Iotx!;ﬁd%Chrﬁkyducahlwmhﬂuord@cetm@(oﬁ) arRlQjitableer ei n"R12 i s al kyl,

substltut ed al kyI or aryl, 14. -C(O-0OR12, wherein R12 is as defined

above, 20 15. aryl, 16. L 0- aryl, 17. substi t ut ed aryl, 18. -0-substituted
g; )Cl)lll ded t ﬁ%it gpa{f{’th?rg%nslfo%im%ﬂg'?aty&gg eﬁ@,"%@écﬁﬂ" and" Hgﬁ?nsa?'ncop pns?n;ggg%ggrfg)at om
R5 is 1. hyffivagens atmomnt of at least one compound of the formula | and/or of a

physiologically tolerable salt of rthe compounds of the formula | and/or an optionally

stereoisomeric form of the compounds of the formula |, together with a

pharmaceutically suitable and physiologically tolerable excipient, additive and/or

- other active compounds and auxiliaries.

On account of the pharmacological properiies, the compounds may be suitable for
the'brophylaxis and therapy of all those disorders in whose course an increased
activity of IkB kinase is involved. These may include, for example, asthma,
heumatoid arthritis (in the case of inflammation), osteoarthritis, Alzheimer's disease,
carcinomatous disorders (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 |



30 2. alkyl, 3. alkyl radical, substituted at one or nore positions by one
or nore of the radicals, halogen amno or hydroxyl, 4. or
-S(0)2-R9, in which 15 September 2004 5 10 21 R9 is a) %ﬁ%@ﬂtﬁmﬁﬁf%ﬂ%l
radi cal, substituted at one or nore positions by one or nore of the
~radicals, halogen, amno or hydroxyl, c) aryl,. d) aryl radical,
substituted at one or nore positionsl3y one or nore of the radicals,

hal ogen, am no, or hydroxyl, e) -NH2, f) alkoxy or g) substituted am no,
and’ R6 ‘and R7 independent|y Rf onqvanother are 1. hydrogen atom 2.
.halogen 15 3. -OH, 20R25 3p 4. .- -0 (Cl1-C10) -al kyl, wherein

al kyl is unsubstituted o flo- t substl tuted i ndependently of one
-another by51ary| S.fﬂ%ﬂ ? - NO2, 5.4 sulfo, 5.5 -CO0OH 5.6
-\

h

N 10}

RS

. | 25 - andlor a stereolsomenc forrn of the compounds of the formula | and!or a
i phys:ologlcally tolerab!e salt of the compounds of the fomnula |,
. forthe productlon of pharmaceuticals for the prophylaxis and therapy of
e dlSOt’C_leI'S in v_vhose course an increased _at_:t:vgty of kB _k_mas_e is involved,



5.7 -O(Cl-A)-alkyl or 5.8 -OH, or 6. N(R13)2 , wherein R13 is

i ndependently of one another hydrogen atom aryl, -C(O-(Cl-C4)-al kyI or
substituted aryl or alkyl, wherein alkyl is unsubstitut@SeRemeR200fo tri -
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 er ocycl e havi ng 5 to 7 ri ng atonsp Preferred Is the use of the conpounds

of formula %%n} B9 are each a
car bon at B’H}ereﬁi 7- déf? ﬁﬁjﬁ%@e gé]tr}é FF a other are 1.
hydrogen  abQdt; oftakageatom ﬁncBnltrogbh atord and@@@ﬂern&s B-/I\Mand Bs. -NH2, 7.

-O (C1-C10) - al kyl , wherein alt%% IS un ubstr uted Ot DNo- to 10 penta-
substit ut &Qﬁﬁﬂéﬁ@ﬁeéﬂ@ﬂeﬁh%‘f BIQREH Cr‘msl?y €380 7. 1 phenyl, which

bs unsubs frs ﬁaUH?eR? R érrtbﬁﬁrrtdebedd@ynyhﬁlc@@@hdﬂﬂer are
--.0-(C, - 85‘)%?’%%5&}9‘% hal ogen, = 7.3 - NH2, 7.4 -OH, 7.5 -COOR16, wherein
R16 i sﬁhydogen1at omhydrogeTRI@RO) -al kyl, 7.6 -NO2, 7.7 -S(O Y-R1l4, wherein

y i's zero, -(C1-C 10) - al kyl , phenyl ~which is unsubstituted
to perta. dalvgkf

or nono-- tuted as defined for substltuents under 7.1 to
7.11, am no om3.- N( ROB), 2,
4. -CN,
5. sulfo,
10 6. -NO,,
- 7. . -NH,
8. alkoxy, _
9. substituted amino,
10. -NH-C(O)-R™, wherein R'® is a heterocycle having 5 to 7 ring
15 - atoms, alkyt, a_r'yl; substituted aryl or substituted alkyl,
11. -COOH,

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,
21, <CFsor. | | '
22. -CF>-CF3,
provrded that at least one of R, R4, R?, R* and R®is not a hydrogen atom,
Ris 1. hydrogen atom,
30 . 2. alkyl,
3. - alkyl radieai; substituted at one or more positions ey one or

moare of the radicals, halogen, amino or hydroxyl,
-C(O)-R® or
5. -8(0)-R® in which



~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 phenyl 15 September 2004
sCO-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

pent a-substituted i ndependently of one another as defined under 7.1 to

'7.11 above, or R13 together with the rg'1trogen atomto which it is bonded
forma heterocycle havingg;t Eﬁ tonms, 15 Septenber 2004 10 15 20 25

30 23 7.8 -0-phenyl, mhereln p enyI IS unsubstltuted or nono- to penta-
substituted i ndependent Iy of ome anciftwradisal, sidfstinvest! anotes o/mbré o 7. 11

above, 7.9 a radicale selected from rroli d| ne, tetr?og dropyri di ne,

pi peri di ne, piperazine, imdazoline, S}Pﬁi Y iOHF 108 M9Tg ?fp %%ol i ne,

pyridine, pyridazine, pyrazine, oxolrfogeni BinfiRzéd hydipaxyl soxazol i di ne,

2-isoxazol i ne, isothiazolidine, . 2-isothiazoline, thiophene or

t hi onorpholine, 7.10 -(C3-C7)- G)/cl ozﬁ"YJyI or 7.11 =0, 8. -N(R13)2, wherein

R 3 is as defined in 7.7 aboveg) 9. 4 I‘}lll—.gg;(:g) SL%S%tUt%@%ESh@oB%rES 9.1 a

radi.cal e sel ected from pyrrolidine, tetra ropyri p! peridi ne,

pi perazine, imdazoline, pyrazolidi mositipns gmonemmequﬁm raajeaisli ne,

pyri dazi ne, pyrazine, oxolan, imd 0 i di.ne, 2-isoxazoline,

i sot hi azolidine, 2-isothi azol i ne, ?‘%ﬁ&lﬁﬁeﬁ"eﬁ“o%r éfﬁ?%ljﬁgwphol [ ne, wher ein

said radical is unsubstituted e} nordH;to0 penta- ,

10 f) atkoxy or
g) sdbst‘rtut'ed‘amino, and
R® and R independently of one another are ]
hydrogen atom,
halogen,
-OH,
methyl,

15

I

-0O-(C+-Cyp)-alkyl, wherein alkyl is unsubstituted or mono- to tri-
substituted independently of one another by
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



substituted i ndependently of one another as defined wunder 7.1 to 7.11
above, -CF3, benzyl or by -(Cl-Cl0)- al kyl, wherein alkyl is nono to tri-
substituted i ndependently of one another as defined undel® Jeptember 20041
above, 9.2 -(Cl-C10)-al kyl, wherein alkyl is unsubstituted or nono- to
penta- substituted independently of one another as defined under 7.1 to
7.11 above or by -0-(Cl-C10)-al kyl, owherein alkyl is unsubstituted or
.nono- to penta-_ sub bitut ed .i nde en%gntly of one another as defined under
7.1 to 7. -%b(ﬁﬂe?“‘;‘sa(@@@?g '@’8(‘ MMRyi, 9.4 -N(R13)2, wherein RI3 is as
- defined i 77 EOErendat® indeforiiRRily bf ovharather geenyl is unsubstituted or
mono- to pent’a- ‘substituted i ndependently of one another as defined under
7.1 to 7.11 abdve, Whydra@ep@Etor@i0) - al kyl, by 15 Septenber 2004 24 -CN, by
-CF3, by -(C1- 0)-@43@/8“ wherein alkyl is nono to tri- substituted
i ndependent|y OFf one another as defined wunder 7.1 to 7.11 above or two
substifuents of3.t he-@hgnyl radical forma dioxolan ring , 10. -S(Oy-R14 ,
wherein R14 and y ar defined in 7.7 above, 11. -C(O-R12, wherein R12
i s phenyl or %Cl c7§§§5’ﬁy|-; wherein al kyl or phenyl are unsubstituted or
mono- to. pentas subsig,uted . independently of one another as defined under
7.1 to 7.11 above, 10 12. -C(O-0OR12, wherein R12 is as defined in 11.
above, 13. -(CH-C10)yNhzkyl, wherein alkyl is unsubstituted or mono- to
penta- substityted ipgdependeak gikenetuhetbaRutddior eshodrsler 7.1 to -
7.11 above, 14%'-0-(%1@&?@5?%&’%/%2%“-% ~al kyl, 15 15. I
-0 (00O C4) - al kyl -(ca;ema)-au;aéiit@;édnmiepemen%mi@ﬂ agPtRer DY R13) 2, wherein R13
I's as defined in 7.7 abovg enhi’ whichfi$ uRSubstituted or mono- to penta- '

substituted by halogen or -—O-(C1-C'.;ifalkyl,

7.2  halogen,
: 7.3 -NH,, _ .
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,



- 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 ntfePerttwhel3008f 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 another as defined under 7.1 to 7.4, or
'N(R13)2 , wherein R13 is as defined 2% 7.7 above, or. 4. S(O 2-R9, wherein
RO is as defined in B.8abowephstyl, ovheRdingrienifhs uagebdiidutedior mdrire t@t om t o

whi ch they are bonded form het erocycl.e, o nd R15 toget her withthe
“atomto which they are bd:f?ﬂ‘gzﬁ SPEF&FF%%HQ?%?%VWQ%%%?%W?H San addi ti onal
oxygen atomin the ring afinefRanaad7 Rfo 7negen@ent|y of one another are

hydrogen atom or nethyl. 15 Septenber 2004 25 Mpre preferred is the use of

conpounds” of fornul a’f f of r3dielEelgaed Tean sy TolitHag. talcaidreryridiner t he
prophylsaxi s and t herapy ipgr'ﬁﬁé,%ﬁé'a%iﬂewgrgagzé%i%fﬁﬁaz find1¢iaased activity

of 1kB kinase is invol veg'[,S vvkller_el n 5 Bs, (, B8, and. BY are each a carbon
atom R, R2, R3 and R4 imaghefianyridinef pyridazine pheazire; exbladr ogen at om

hal ogen, cyano, nitro, I = O - - al XKyl yi§ - 0- phenyl ,
_CF2-CF3, -CF3, N(R13) ?ﬂ'@&%@#’%ﬁg%igﬁas‘”?h%%gﬁéﬁ%‘nEq'l °E§P%§’E‘g‘”%ot her
hydrogen atom 10 - ( Cl- CHso#ti&zdline pintophlene-octiidmphsmiihe, - C(O) - pyri dyl ,
-C(O -NH phenyl, - -O,ph |, - )-O(Cl-CA4)-al kyl, -C(O-(C1-C7)-

al kyl or -(C1-C10) gf% I ,-(ﬂ?ﬁ@%ﬂ?‘%ﬂ ?Pf pyridyl or phenyl are

unsubgpi tuted or nonpAq{to=®ri- substituted independently of one another as
defined under 7.1 to 7 or R13.together with 15 nitrogen atomto which

it is bonded fo¥ma M&%ﬁ(‘!@@ﬁi" Ravisp defined i 7,7 apvas ons, S(Oy R14,
wherein y is zego, 1_1\94_&0)_'@{@ w}ﬁ%flelh R {C1- C10) - al kyl, phenyl,
o | 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 'above,
30 93 +(C;-C;)-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



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- t $eptembendil4t ut ed
I ndependent|ly 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, 1 no, -N(R13)2, wherein R13 is as

defi ned above, provided that at | east on f , R2,. R4 and,R8 is not a
hydrogen atom and R5 isCHsbﬂecf:’lzihé’d'%165@?‘3%%%@9%’bsr[@PB?F%d is the
use of conpounds of for k%uﬂétitﬁéd%p@ﬁ'@éﬁt#@%é@n&ﬂhérBﬁd@ﬁﬁﬂdor a

st ereoi soneric foram of e conpounds of the formula Il and/or a

physi ol ogi cal | y tol erabl endariz.1tF 7t1Aeabonaeo e substituents ohthapenyl | for the
production of pharnmaceutical s.for | axis and therapy of disorders
I n whose course an incre%f’é’i‘ff?gofﬁ %%’[6%%?9[}% ki nase is invol ved, wherein;
R, Rxand R3' 1gre Lg‘(ggawﬂgwhémirf Rﬂ)%anm;eaamm Hefindd/idriogebhowe.om hal ogen,

cyano, amno, -0 (C, - -al kyl, . nitro, -CE3 - -CR3.. -S(0O Y-R 4, wherein
yis 1or 2, 1®1R14‘¢(§3)eﬁn@n‘6¥9’-e(rt%- dgphepyler ,'(ngéﬂgﬂ”fy‘w%‘%ﬁ?”u k)
unsubstituted_or ”DBPphér%IlaFéihnsu%‘elﬁl@léd@Hrﬁdn@rstodm‘nitmeﬂlbﬁswmtmbst i tuents
under 7.1 to 7.9, or -N(R13)2, wherein R13 is indg (g]g\len I,%/1 of one anot her
-C(O -pyridyl, hydr tgependanilyiof opeenether a5 idgfined ei‘-% 1&gy kyl |
-C(O -phenyl, 15 -( 5 0)-alkyl, -C(O-NH(Cl1-C4)-al kyl, -C(O-0O phenyl or
C(O-0(A-A)-al kyl, erein pyri dylz, -al kyl or phenyl are unsubstituted or
nono-1@ o tri- sobst iC@)ed-R'AdeperaineRtliy astetnrd Enbt-1Pvas defined under
7.1.to 7.11, or 20 3 er .\ I ] ' | ch. kinias bonded
form . a heter oé?cl e%ﬁfft“%g%{’]t ‘6’“%%‘3“&% gﬁgﬁbﬁﬁ&%t& ok bént‘a

substituted independently of one another as defined under 7.1 to

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.



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 HePeptembanddM 7. 1
"to 7.4, C(O-R9 or -S(0O2-R9, wherein RO is -(C, -C10)-al kyl,

-0 (Cl-C10)-al kyl, wherein alkyl is unsubstituted or nono- to tri-
substituted independently of one ano%ger as defined under 7.1 to 7.4, 15
Sept enber 2004 27 phenyl, which is ufsubstituted or nono- to tri-
substituted as defined under 7.1 to 7.11, or -N(R13)2, wherein R3 is as

defined ab ?efM? cﬁ'sqbﬁé&%ré)?g obﬁ@s atl I?(?r tﬁ%ﬁ%&j&g’%n% formula |l

for the pro PioR cal's e pro and therapy of
- di sorders pharwtm:eet[m)sufcsehe amphmamsaa&ﬂtharztpy\oftd;souﬂerbker\kioBaS:eutss: i nvol ved,

wherein Rl, R2 and R3 are en ent from one anot her hydrogen ato
Al ogen, B HifGEoRER arvr o KEKRaRF RPN - R or N(RL3)2, 10
wherei ne R &3 ot her hydrogen atom -(Cl1-C7)-
alkyl . D %? ?8’%’?3%%%%%%&%@8%@9 C(O) - phenyl or -0 -0 (Cl-
c4) - al kyI Rwr@%a ranall hde;nerpieenybf a:n@auumbaraanm@gbmatommOgeo tri-

substituted | ndependent | o] | ogen or C4) - al kyl,
and 15 R5 is hy®dy e Ry %fﬂ’“o C@d@%‘aﬁ?ﬁt%f‘% @' PHpRY! C[—@E &1:3
- C(O) - nor phol i nydF,, N(RHE; CH2- OH or -CH2-C(O)-NH2, provided that no nore

than two of Rl, R2, and R5 are a hydrogen atom Most highly preferred
is the use of -the coMRefeuB df indspROfENtyIoTane anether fyeERgaan dAMof

phar megeutical s for fhedy. g]prPﬁ%@% @lg)tplﬂgﬁﬁp;c(@‘),@hgﬂrﬁg@wﬂ 20 whose

course an increased ac I VI ase 1's invol ein Rl is

lrolrgm) -CF3 or ghl or phersp C(;Oh@dmiaﬂmh -§(@)TQOGC1@-0@1kyCZ‘P(@D-I(<‘9I~C7 Rg |sI f
rogen ato ro 0 ependent o]
o%e agot her hmydrogen a rHrl;‘; ((ﬂé?d-am&%e?emE@?@b&g%ﬂ;ﬁheﬁyfrﬂ'g P Y

-C(O-(C1-A) - al kyl wnmsubslitBied®er(robadAp-tel kx;dsﬂtulsérdan*ﬂepemﬂmly afrone25 phenyl
e inoubet LUt or_Hpng 0 AT DY L o Andependen L of ore’enol e
or -3(1§ 2- CH3, nitrogen atom to which it is bonded form a heterocycle havmg 5

to 7 ring atoms,
S(O)-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



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 |l for the
production of pharmaceuticals for the prophylaxis and t hérSgnteber0dr der s
in whose course an increased activity of IkB kinase is involved, wherein
"R is chioro, R2 and R3 are each hydrogen atom and R5 is -C(O-CH3, or R
is bromp, R2 and R3 are each hydrogensgtom and RS is -C(O-CH3,. or 15
Septenmber 2004 28- Rl ig chioro, R3. I's -NC(O-CH2-O-CH3 and R2 and R5 are
each hydrogen atom orNRl is chloro, R3is -NC(O -para-fluoro-phenyl and
- R2 and R5 are each hydrog ~ SOF and R3 are each chioro, R2 is
-C(O-CH3 and R5 is hydrg and R3 ﬂ{e. each chioro, R5 is

- hydrogen, atom and RR3 3. On account of .t he pharmacol ogi cal
properties, the conpounds } 3 suitable for the prophyl axis and therapy
of all those disorders in/whose’course an increased. activity of | kB kinase
is involved. Disorders iR 10 se course.an increased activity of IkB

ki nase is involved include, for exanple the treatnent of joint .

i nf | anmat i and/ot actardbiggmaeit isrint biSthe chepahdd df wetfbmdla$l &dload her arthritic

conditions such as theumatoid spgndylitis, t arthritis, traumatic
arthri t s PR el BifrabRser sEfE carmeodicet the ordie st coarthri tr s, -
Addi ti onal foy thd BrRduefiRPBNsitariRetticisfor it proghjibRaidmnhe@by@tut € synovitis,
15- tubercul osis, atherosclerosis, nuscle degeneration, cachexia, Reiter's

syndrorfe, @ifergesxhemnase spse an incspased agivitkor I kinasriizinyplyed, gram
negative S\ﬁﬂériegr gout, toxic: shock syndrome, chronic pul nonary

i nfl ammat or di'seases including asthma and adult respiratory distress
syndrone, B IR%carsd B?‘arq)imuapmqmsérmnbmam@helbhmtogesetqm,i hatoghnseases,

[P o e hoscitiohe, ARALORaST b EWELLCr. SRS PR oy 1
al l ograft rejecwhereimpds 1loegr osy. Furthernore; the conpounds are useful in
Cyt omd al ovi r IR (RRATTROI T GehBRY. RSP bRE e B RS Qp of
viruses, parasifi Subsftaeld £'$efinka foroXB8MLBNtsAMJERI7aT 1087 § UGhNR' Y5 £r ebr al

mal aria, and yeast and fungal infections, for exanple fungal neningitis,

fever and myal gWB@re(iﬂJe_ to infection; AIDS, AIDS related conplex- (ARC)),
Ui ed | mune et | BRTISR e IR oy B e ol 4 and scar
ti ssue formation; pyateshs{CaCabakwC(Oxia-CaFalayhn=E@)ypheoyk! . '
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,



30 diseases. such; as Crohn's disease and ul cerative 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 suchd Septemberi3nod
sclerosis, and head trauma. The conpounds may al so be al so useful in the
treatnment of psoriasis, Al zheiner's disease, carcinomatous 35 disorders
~(potentiation of cytotoxic therapies). cardiac infarct, chronic, 15

‘Sept ember 2004 5 29 obstructive pul ndhary di sease (COPD) and acute
respiratory d} str eESph@wgdvmmis(uthw&titutﬁuidrlm@m;_ttdae*l(. s@\;\;ﬁm@ﬁg@ﬁ may relate
to a process for the productiog o pha eutical, i ch conprises
bringi.ng at | east on@gﬁﬁﬂﬁﬁﬂﬁﬁgﬂﬂoﬂﬁghﬁﬁr a2 into a suitable

admi ni stration form ygiseh r¥pDaL MREEL beald.y suitable and physiol ogically
tol erabl e excipient and, I f appropriate, further suitable active

conmpounds, additives or auxiliaries. 10 Suitable solid or. pharnaceutical

prepar g | Oﬂlogpﬁﬁé‘?er?écp' the s€ SAHR! BrmpdIhal ¢k fotmul PWHISES pr&RRtiSH of ab! et s,
tablets, (mcro capsu'Fes, suppositories, -syrups, | uL_cgs, susSpensi ons,
enul si ons, puaropseatical s jardhapiophylakistandribersgpydf disepdaratn whose charsieng

protracted_rel ease of .active. conpound. i ose preparation
cust onarya%@(chf%?ﬁegsEfCt'g'Lf}Eﬂf 8 kingse iy Ewpg’?gd%?ﬁﬁ%grants, bi nders, coating 7

5 agents, 4. A i ' ; rd sweet eners
o aor ublis SRR R nepdtdeiBp rbmine tRhERRIdroacd AU, Hakdien, PHeD,

ment i oned eyamo; aagme sOHG€a)-alkyaniéro, tCFaor NiRB).oxi de, -1 act ose, manni t ol
and other sugars talLe. Lactoprot.ein, gelatin,. ,starch, cel se and its
deri vaﬁfves; ganWHﬁﬁe"’ahd_‘5Vé’%@?ﬁ%‘?’?}ﬁ’oﬁ'ﬁ°§‘%ﬁ?8ﬁ‘%§‘3’%"§eﬂﬂ?‘é’?’- ()(ﬁ’%&TS'u nf | ower,
r 0“”?”‘“ fr '-f5f’ﬂaﬂ?E@U)v(Cg-@rpélkyl?tM)%?WﬁﬂlaYG@)-Wgﬁﬁ'Jf}(ﬂi)f-w*?—hl as, 'f|0f
exanpl e, steri r ‘and, npnQ- o ric alcohols such as cerol.
The,rrpphar maceut &%ﬁk\gr%ﬁﬁ@?ﬁbﬁg QF?@'%E r%? éF‘ﬁ‘Eﬁ%"“ﬂ?@)HDE\S’H‘Oa%mad m'gniy.st ered.
in dose. uni tssut%ﬁﬁﬁed*i?l'db?érﬂi&ﬁy'&'f BHe ahofMek by Pafddef ldrLogi,.g,)certain dose

of the 25 compound of the formula | according to the invention. In the case
of solid dose 3@kyind®d& such as ‘tablets, capsules, coated tablets or

bt o= S fAsh, CSTo B ety SIEBLHRL S0 Mty o e o0 Y
i n anpoul eGHrGHHOH or dpip-C{ORMHel y 300 ng, preferably from approxi mately
10 mg to 109,{84 that no more than two of R*, R?, R and R® are a hydrogen atom.
Most highly preferred is the use of fhe compounds of formula 1l for the
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-(C1-C)-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



For the treatnent of an adult patient weighing 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 conponBeptembsrcsitiyl v
from approximtely 100 ng to 500 ng, are indicated. Under certain
circunstances, 35 however, even higher or lower daily doses may be
appropriate. The admnistration of the daily dose can be carried out both
by single admnistration in the for f an individual dose unit or else of

a nunber of, 15 he 0 ?80 BsUnL £ 4a mul tiple
adni ni st r &R | ﬁ"'gr'gslgﬂal's(%gﬁ@%%gégaani %Rél c |%F@?Q/§Y§r R a rule, final
product s akgnfef R 1§ aisto R me@pﬁrammapmmam% andffBare dath- MS) .
Tenperatures are given ees Cel siu neans_room 5 tenperature (22

C to 26 C)hydmegareatray thgaﬁ@gﬁ a5p gagh F'PI@?O gxﬂﬂ LR andRr Bspond to the

cust omary oAk Exanmpl e 1, 7-brono-(3-carboline 10 A sol ution of
nor har mane 5§ E%%éHéS 30%7 nmol-) _in tetrahydrofur (THF; 50 m) was treated

Wi t h ‘bBoni lﬁbar@d)Rﬁ@reﬁachkmonﬁolS)hY&me atpn anddR isr-CHQ)- Ckfzt(é'ﬂa stirring for
18 h at RT, the reaction was concentrated under reduced pressure and the
resul ting resi due was soricated in 10% aqueous "Na2C33 (100 mt). - The '
product W@édcb&:ﬂ@&e%ﬂhﬁnﬂ@c@k@ﬁba%ﬂobemes dhe tamgounels 9ty g of crude 15

"product. The crude pro st zed fr mxyI enes to provide in two
crops 5805H'éab(5€f O?rﬁr%ﬂwyg‘é @\é%ﬁg?r?éé b f acetyl - 7-brono- P

- Car b0| I ?Tfin/evrm@b%u&@ ahf!n&?@ﬁ@d activity 25 !Nmkln&ehﬁ/lﬁﬂmﬂ\)edl mlsbrﬂé’r%%hg f 2{) mam Fl)e
/ was treate mo

(1 er 1§t| r‘g’h‘i’ﬁj’ ursean P&eﬁﬁwﬁcﬁﬂ& %]fq“éqé‘" F%gsaﬂh‘f}g‘?‘? gFU(%la@fo 0.095
mol) was edegde dnreatmant ofjains inflamenhtios, incladingBrthfilis, theagataid vias

tit hed th
par L1 o @I cBIGUE BN BPERTNg peey vashed W
product . rthrfisuigeumatiscartyitigaribela anbdisaperyialp ek 173@1 petegadhdiiset one) on
silica ge'A&d?n&ia\rg tilaQoHEl 8linds a@ajsélfm irf tH R Bl Ratd g@owtﬁxarrpl e 3,

7-fl uoro- 3. -carboline A.mxture drochl ori de (200

5-fiuogrotryptam
my, 0183 %?pulqsl%?pﬁﬁosel@m%% Wﬁcgsﬂag%&{%qo (?3@%%*%&% €FSat od: vith
gl yoxal ic. @@ldﬁbﬂ‘i@c&rﬂb&)xé%ram;epﬁs%ptlc shock, endotoxic shock, gram - - - -

negative sepsis, gout, toxic shock syndrome chronic pulmonary inflammatory
diseases 1nc!udrng asthma and adult respiratory distress syndrome smcosrs
pulmonary sarcoidosis, bone resorptlon diseases, reperfusion i mjury
20 ' carcinoses, leukemia, sarcomas, Iymph node tumors, skin carcrnoses
- 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, cytomegalovrms (CMV), mﬂuenza :‘_
_ ) adenovrrus and the Herpes group of \nruses -parasitic infections, for example '
- 25 '"malana such.as cerebral malaria, and yeast and fungal infections, for examp!e' :
- fungal menmgrtls fever and myalgias due to infection; AIDS; AIDS related
o complex (ARC) cachexra secondary fo. mfectlon or malignancy;, cachexia . .
.secondary to acquired :mmune  defi icienicy syndrome. (AIDS)or fo cancer; . - S
: keloid and scar tissue formatron pyrests, dlabetes and mﬂammatory bowel
.30 d:seases such as Crohn's dlsease and ulceratrve colrus- The compounds
~ may also be useful in the treatment of diseases of or injury to the
“brain in whrch over-expresszon of TNFo has been |mpI1cated such as multrple
sclerosis, and head trauma. The compounds may also be
also usefui in'the treatment of psonasrs Alzhetmer’s disease, carcmomatous
35  disorders (potentiatlon of cytotox;c therapres) cardrac lnfarct chronic:



‘mmol ). 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 mM) and the product filterethSepiembehDni 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
HCl (0.050 m) every 15 min while refluxing. After refluxing for a total
.of 45 min, the reaction was concentrated to give a residue. The above
residue was slurred in xylenes with tyg ethylanmine (0.40 mi, 2.9 nmol) and
10% 5 Pd/C (200 ng). The m xture was refluxed for | h and then filtered hot
t hr ough omstMefiveTMnbhhmyrcﬂswsee(QOﬂﬂmm aqite tespirdtdrp eistessdue

chr omat 0gr g ﬁﬁl%é? rret hanol -chl oroform) on silica gel to give 25 ng of
7-fluoro- 1i'-car |ne npl e .4, 7-isopropyl- -carboline hydrochloride 10
A m'xture of 4- |sopropyl phenyl hydra2| ne hydrochloride (660 ng, 3.55 mmol )

and 4-phth 5 I n Et hanol

(Et OH; gﬂnHH i éheiﬁaotﬂeﬁgﬁ'[agé&%%ﬁgta% {;ejsFi‘?r tHe H"%“FWP%E}H (0.050 ).
The' i %t urIehal’waseutheanhiCb@DmariWstbtingimgcﬁéIﬂasamrmjcdﬂﬁboma dbhetopmaiad refl uxed
for 14 h. e s partioned in
net hyl ene @L"f%%ﬁ"ﬁ?g%l an ﬁ%tl wﬁﬂﬁigéééﬁgaﬁ%g{j@&%swkﬁﬁe %'\é\qﬁeous sol ution
was ext r achiv@ioldgidally mrhlylbeneplehﬂ and, dappl@ptlateefsu)thammttahe aetvebi ned organi c
sol utions e&wqu ea‘i’idnt@?&%;hﬁﬁ concentrated to give after chromatography

(4:1 hexaneé- acet a on silica gel 146 ng of product. The above
product was treated W th hydra2|ne hydrate (1 m) in EtOH (4 nl). 20 and -
wat er 101 rfuitablessalidior phamagcautica\nsepdrginn forms are.donexamplay. graputdse react i on

to an aqueRMHer, &ﬁféa tassee péupé{w@mka%mes% dé{!téé%% glﬁ%l sene chloride (3

times). The conbi ned gani on \Was concentr at ed.

The resi dd‘é‘cﬁ%§uﬁeﬁ‘9§%‘lﬂ'€ fWI"él’f@egﬁ{"@rq ’%da@‘ﬂ eggnagatignsh 1 M HC
in ether haling mbeed;tadteiéaey\a‘s:acmoe baﬂbem@mdumsbwemrhl’b;et her and hexane

and 25 dri ‘102 pt.am-ne h rochi oride salt.
This o ryststefl iies, el SadehRRsPRrRb hAger co¥fid oyl = 15
- car bdbi n@geatseswdllmg agmi:sk@«#antmwdw@au@ﬂavmum}gsnsweet&ne?&mmydr ochl oride
salt was. E{bﬁh l%b@ rholine in
met hy[ene chl ori {'}da E& E%ﬂ%dr;#gt ang%wébd@ﬁgggﬁ%&%@ﬁggw due’ was
triturat eansartqsﬂ{ﬂlcel)bonef@ Wenww eﬁ@deﬂesﬁoﬁaemﬁeam@mdcptgewgsss ng of
7- i sopr.opyalc Hactprdgin Gdatid) e, t’deﬂulbg&and its derivatives; animal and

vegetable oils such as ¢od liver oil, sunﬂower groundnut or sesame ail, ,

20  polyethylene glycot 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 approxlmateiy 1000 mg, pr‘eferably from approxlmately 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



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 mM) was heated in a seal ed reaction tibh8eptanb&0D0d 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

sat urat ed agueous NaHCCB3, and then anol - This material was dissol ved

in DMSO and diluted with agueous HCl. This honbgeneous dark sol ution was
decol ori Z%ﬂna\ﬂlet' Ho@élam@alhd b inhultiple ddenrdsteativnenftsubtivitierialagies@ta concentr at ed
sol ution |n s DMSO sol ution was partitioned in (1:1) EtOAc-THF

and satur Lf H | (MgS™) and 10
concentrat %gﬂggl?@r re %eygwgﬁ&ggycar %osllblteﬁfems@%m% l%gis 7-nitro-R-
car bol i ne Fh;gdr@ghM@)l'ﬂ@nb@rehﬁesraer:(/é@m dagreds GJ@ISMB)IR)T m@sns reaned Wit h
concentr at ed nitric acid é gké aﬂ the r sult @g suspen |on was heat ed
CoTee"s oriemperalratZa G lo 2 Aol aNe ferE aR M e3P The

sol ution [ er (20 m), and_the precipitate
filtered ;%r ﬁ&egjvm tcﬁgwate Ctah]g%nﬂr?g%hanol . The solid was suspended in

sat ur at ed. agueous NaHCO3 and stirred vigorously before filtering and
washing with water. The solid was taken wup in hot nmethanol and this
solution treated with 1 MHC in ether (5 m). The 20 sol ution was
concent r at@xhnapid 1t he r gshrdoe-Bcathotioe ed with ether to provide 58 ng of a

7:3 t fiose 7 - I {

02 R s Ghta b enhdas FRIERY. 257 MARST S er RS S PEL s8R
trifluoroagsd gbardd v@ﬂ!ﬁi@nﬁrﬁ@(ﬂlm m‘lrnann mﬂmbERS' wiirecstin2dd) Aferof exanpl e 1,
0.85 mmol) was treated with M H a seal ed reaché{cntubefor 15hat

110 C. Thestir@ngfardg h %@Téhaﬁeefatoadﬂ%cﬁwaﬁateédﬁt@&ﬁf &g REBISHS on of
product | Mand¥ngReSut m%res@dﬂewtaé dorieated D904 AucolgNA,CORI 100 i ed by

preparative usin - packed colum and eluting wWith a gradient
(5:95 to Sthespipdutt was fiterad @ndrwashied withovgtar tchgive P0G Pf pidGeacet i ¢ aci d) .

TSP, 0 g AT Pt oL 8 M 0 1
car bol i ne thwis ﬁsﬂhtg eﬂBbﬁcﬁnG@pﬂ:afhdﬂme 2004 33 A soI ution of the pr oduct
fromexanple 1 (140 my, 0.58 mmol) in THE (2 m)
Example 2, 1-acetyl-7-bromd- B -carboline
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
| cohcentrated to give 23 mg of crude product. The crude product was '
| 25 chromatcgrabhed (7:3 hexane—acetene) en silica gel to give 10 mg of 1-acetyl-

7-bromo-B-carboline.

Example 3, 7~ﬂuoro- B -carboline
A mixture of 5-ﬂuor0tryptamme 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



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 HC in etS@sptember 2004
concentrated. The 5 residue was triturated with ether to provide 160 ng of
7,9-di bronb- R carboline hydrochloride. Exanple 9, 7,9-dichloro- 1i -
carboline To a.-suspension of norharmgne (84 ng, 0.50 mmol) in water (3 m)

at RT was _10.added-11M aqueous  H . , 1.1 nml). To this honpbgenous
sol ution wH¥ ﬁé’éocﬁﬁcéﬁp‘@r%%‘? %" @(%Wﬁﬁ{e@%gt'mﬁ“)"ﬂbort i onwi se

- and-the regpukbhtPsted HREIYHI080 ﬂlﬁ?&%ﬁﬁﬂ mne@%ﬂ&ihg.qlxﬁer fefiuing38r a The

reaction was partitioned in and saturated aqueous NaHCO3 and the
organi ¢ | 49 ofves min,i thel r¢antipn avas aopserlyatad i giverd residuent haabave The resi due

was chro 2. 3. Ioch | [ of
705- di chi argaUp R HirTed s el Wi RRRY NS 0 42D ol A 1

chl ori 8e- RHEAEOC nin Thetrhixtuex aas refix@dibe1 hGandlthec éligred habtlooogh 1 -
carboline To a.suspensi on of Na 5%, .14 0.60 mMmol) jin 1.0 m) at
St To "ot THERRR R foncoRl e ario e sPadun R Bty eah gy B85 55 ol .
The reSU'rﬁétﬁQnﬂiéfﬂM_bﬁJrfﬂ?én%ﬂibé gertof give iéan'afmuémqa-barbbﬂn& bef ore addi ng
nmet hanesul fonyl chl-oride (0.030 mM, 0.38 mmol). The reaction was allowed to

warmto RT and stirred for 2 h before partitioning into saturated agueous

NaHCC3 an Af4_ L Il ) ernight, the organic | ayer
e, V7 Shatblt p ek L o

was 25 was th water, and concentrated. The
resi dii@ wasmpdunief dfeldisbpropiipbemylioysirazing hydrothioside{(66@mgy B.Zcmnmut)e) on silica

|t i . - - 7- - lis ' 11,

I br ool SRty BlaobyEREEI¥Y b3 Tors & S 0S BIA) kS ABROR: 610 o o4
ErrSrgl ) i nolaggnnﬂvdélhéa)tgrcﬁét@ @ tws5 °ChorCl hadthadater (0.080 pﬂ)ogmetfo‘t@m 'examél (ca: 1
, 0. n e result tyre was, stirre r nmn at
{o 10°C bé‘faértéegg’ﬁ)ﬁ?é’w@iﬁ Qe”+’8@53‘é&(®:%%‘6")rﬁ”,d St Fg hatARTC t o 5-C.
The react icBAcrttdtingdhé esaclidn thatresi@usrat paRRINed@9 hetyiedt Ghibfidd C before

parti%ioni ng into water and Et OAc._The organic | ayer 'was washed w th

wat er 19 dr BBH seBiAies aqygaen NaHk(s. cHir-agitqobssglutionavasextastedséh purified by
ST o sSTRARIShLARRANS i) RSN, DR SRSy reet o1 ) o
(MgS0Q,) 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



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 mmol) was added
N-chl orosuccinimde (3.17 g, 23.8 nmol) portionw se. Thib BepfambenizP04
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 nm) and basified cautiously with
solid K2CO3 (4.3 g). After stirring s¢ RT for t he product was

coll ected,a in

chl or of orﬁt#g?mu{‘: ﬂ#’%ﬁﬁpﬁ%ﬁzﬁﬁo E;{bgp%rc%g g to Fig}ﬁg%é‘?rﬁé ovide 2.05 g of
_T_- chl olr Om%’)'ﬁ?mﬁdthm'%ww IErrileaaheatedtuyla -spabdu l@raohor( Bllb)e car Bﬁ/:: i ne
o a solution of the uct. from in

(2.0 i) 500 G ot B K B R o e e s Sut AT ) .C

resul ti ”gwa@rgéﬁ’ﬁﬁ) ‘Aﬁﬁ'oﬁih 'sb!‘&%a"t Qfeol;ﬁtatémwbgﬁmé@da@dsfﬁ@ aitetwateqnhydr i de
(0.083 m 1) he reaction wasTa tomamtlg?ql?T and

stirrdd featuted pagenus NW@B A thee mEthanlat s ntaéeflthvyas GO r ry was
stirred f%rar{h%gt?n ﬂ[tétlti]ﬁlth BioBdY ee! h%ﬁth%%g%n%t!@datktﬁtutrdw@g@t ogr aphy

(1:3 hexalle- € | ca ge of 1-acetyl-7-chloro- (3
- car bol i neeccﬂ&rzﬁ)damﬂt ehal'dc;al Tilienddand ggmne[ntrated(tg giveacperemeatad m xt ure of

t he product from 4 C ted nitric
acid (20 APYIQRKE @@%ﬁ?hﬁ"sﬁhﬁéﬁ%%w‘%ﬁs B?ﬁ%b%%iz 1 ﬁ%ﬂ%cuigﬁms

careful | Yamgétﬁﬁbtéd'EQUé&tlsNéBCOg,I The o@@amatsdutnéﬁ@:asicmgde(wtg&‘dflqt) endstirring
for 22h the p I‘"‘E‘Cltpltate was oIIected The solid was suspended in

sat urt} edcenfealiate iy fimsof quﬂcb’ Bif@tliNer ed at. RT for 12 h. The product

was filtered and washed W|th water - to provide 550 ng of 7-chloro-9-nitro-
A -carboline Exanple 15; 9-am no-7-chloro- 13 - cakboline 15 Septenber 20@)4
35 To a Euappiesh,on7dfitra-Recqsbeling hyafasHoBdanpl e 14 (548 ng, 2.22 mmol) in’

O (1 89160 1, B0 it Dok AEadhtdt o (2,5 0, 111

nmol ) . aqueous ) was d dropwi se. The m xture
was st | r {20 nd} aOtHE resul86g @Jétmns&n&ms beated Iﬁ@ﬁ5p§ruﬂtt! themaixtgeowl y into

s e eHe B obREETR GBI AR RS Fd el P e
NaSO4) AAELrq20 §AY) thattes| pteRipitatefiltddd and efasBedmiithovatectiiear o- 0 - car bol i ne.
Exampl e 10, el e Lofdwat Sudsbrdedh B30k ASa BELESRY RBREIGY dha "
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, T-t: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 tt: provide 11 mg of 7-carboxy- B -carboline triﬂuoroacgtate.

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



10 To a-solution of the product fromexanple 15 (35-ng, 0.16 nmol) in
pyridine (0.80 ml) was added acetic anhydride (0.018 m, 0.19 mmol). The
resulting mxture was allowed to stand at RT for 12 h bifSaspderpben20fdg i nt o
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 (wth O0.1%trifluoracetic acid). The pure
‘fractions were combined and |yophili3®d to provide 18 ng of

9- am no- 7- Afdobution of the prodbol frome ekampleud (ta@oaya0.68 mRoBN TeIFLE, m

7-brono-1-car h car bol i e A solution of the
pr oduct fr‘Hﬁ‘F‘g??Q p&lﬁbmge %15852‘)51’&%@’“”@ e rRggtion¥asas treat ed
with 0.55 giuted with%%%%%anPE&uémm&éredAmrf iigkdd pi n?mda@c%as RT for 30

m nut es, 4-norphol i necarbon ori de . was added and
reaction stakep &g ingethapol Rﬂfd trﬁﬁ@dr‘@'ﬁbiMdﬂlckﬂ.ﬁﬂ’ml’raﬂctfwm@dfratedEtT@Qc and 5%

citri o 910! (R rhe A ERR il BYEF 10 RSNAE 180y AT L apfliheds (Dri ne: - WSOn)

and concentrate e residue Was xane 25 acetone)
on silica gwboling Mydrechl@idery of 7- br ono- 1- car bonyl - (4' -'nor phol i no)- R
-carbol i ne. Exanple 18, 1-(2'-ethylacetate)-7-chloro- R - carboline To a
suspension of NaH (95% 28 ng, 1.15 mmol) in DV (1.0 mM) at 5 Cto 30 10

C was addeiixdrhplel®, odn@tdléﬁlmﬁx&ﬂﬁﬂcﬁnéZ (202 ny, 1 0 mmol) in DMV (3 m).
m xt ur.e tirred for 30_mn at to 10 C before - addi ng

The result
et hyl - bron:t%gépéﬁ’@"s('@ 9 'EP" rmang (§4 mgnd-$Y mRe) Fb‘é(@ﬁ%%%@t RiM@aged to be

stirred f o e I d aqueous
NaHOE (30 e L o iR Tenielyg Dl 29 o

15 Sept enbrddegodLhipeosupsinimided At tge SESrpMebpastioniise a@ﬁtthacesmm e dried

(brine; NQE%% §

chr omat ogr aphy (qggswg%;%t:éit(ﬁiqe% actgc?a:{ €) ﬁteesa:@ﬂ Cg}éaé{érﬁlgon%?ﬁ\}% 270 ng of
1- (2' et hy| Ei€¥Aaae satuiéd aquédisddaHi@O; aed te drgani laydOwas dried (brine;

1-(2'-eth i car ne.To a_solution o uct from
exarpl o 10MBERAE Bl Rpgepiacd Herfodugs fRihathrapbesdZd T faded 1 M
LAH i f5THEhe@néYomkilicd géitorgia 24 m’ghﬁmamldrong -CarsblieCatt@Irifiratiiged for 2 h
at 5 Cto l&‘ étﬁd_eore addl Et OAc  (0.10 m The mi xture was subsequently
di l uted wit¥ esh%‘ﬁﬁ? ﬂl‘@”ﬂ"f‘t@ DGt h saturated aqueous -

NaHCO3 (5 m). After dllutlng with water (10 nl) and brine (10 ml) the
m xture was extracted with Et OAc. The organic solution was dried (brine;

MyS04) t hdm<amepie dRt rkeeefyt Gbgame focargolite 1-
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 -



(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 ny, 0.37
nmol) in MeOH (3.7 mM) at RT was added water (3.7 m) {18 Septeibén2004
treatnment with 1 M aqueous NaOH (0.41 m, 0.41 mmol). The resulting

m xture was stirred for 2 h and the volatile renoved under reduced
pressure. The m xture was 20 subsequegily diluted with water (5 nl) and the
pH adj uste

P45 9 s SR 295 R

8- met hoxy-washed & wternsné’cﬁ(bﬁhepmgedm rze doneehingbedt Myetrasidoe wis ng t he
procedure as in exanp le 22, see table 1 for str Lure To a

sol-ution dturifigd Wr%gﬁﬁtqgf@ﬁﬁ)fe(ﬁéﬁﬁb?@ b8 exenagthg asetalpdq st (2.8 m)
at RT was é%@agg%n%gfg%gﬁhwve 4G hdar n@ﬁ%mbﬁﬂcﬁwsm@ 1- 30 ethyl

-3-(3-dine carbod 11 md e ( .25 mmol ). The
resultiong m xture was stirred for 1.5 h at RT and then anmoni um bi car bonat e

(55 ng, action was stirred-for 18 h at RT and
t hen pour efgxqrmlg %V\?clﬁ%rg ﬁ1 Czn%fre“gaqueous m xture was basified to pH of
about 10 w¢ b SEREAB. of Haehapmane [§2.0at, & 1visinial) inewatdr @8omijesidetMwi th water to
35 give 47 ng of .t itle 2004 3 e 23,

8- hydr oxy- aﬂ‘ﬁé’f’ﬁﬁ& @é bgg%%m@%a%ﬁﬁ%quﬁr'{@ FrORYFAT ﬁ‘ég? @i?ﬁg 2.9 mol)

in di.chlor émﬂez fg%@tldﬁm)isé’\@%e rb§xﬁﬁfﬁ§§oimiérhwas@tlffed@’terﬂMl'Blif 3nf4 mol) in
di chi oroet aneg= The reaction was- stirred at 60 C for 48&\&0@5 t hen cool ed

to 0 GObeftbee ayQchclo 5190‘59111}3 hvdda readlion was difgded vty waier ¥ht rated

and the r f
By i oy SR ST Ak EB0, AkE: ARG BE BT ¥ e e hoxy- 13
- car bol i nErodustolagt calrectsd artewpshutiwith fﬂﬁﬁﬁ@k@@[ﬂ@ mod(lgonfargreﬂqu@ mol ) Fn
acetic aci.d was  tre (A The
reaction M&h@?ﬁ%‘efaf ith Ptgfe%&% e%é cgﬁégj (§U g(S'%SQI'ﬁrrPr esi due was
partiti oneghibre- pELQAsSolMBI aqueous NaHCOB The organic |ayer was dried

(brine;. MgSO4) and 15 concentrated. The residue was purified by -
chrorrélf’ography (5:4 hexane- acetone) on silica gel to give 3 ng of

6, 8-di br or@xaznﬁi@t{y)xy_ac@@w%[&@] g Dearbolia@pl e 25, see table | for str ucture
To a solution of the product from example 12 (104 mg, 0. 50 mmol) in DMF (2.0
mi) at 3 °C to 5 °C was added NaH (95%, 15 mg, 0.625 mmol). The resulting
mixture was stirred for 15 min before adding 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



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 bronpacetate (0, 040 , 0.27
mml ). After stirring at RT for 18 h, the reaction was p1e'§r$‘?R¢fﬁh%'(ﬁq0ﬂ 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 corrpo . 25 Exanple 26, see table for

, h d
T DV (5 19 2 sttt e e e i SRS e B i 224 B S 0. 050
m, 0.25 mmgi)ml) at 66 F€rto F0I*Crwagaddedin Eiﬁlbnd@dllh?/dﬁdf@(z .S @C it AnmW).

partltloned_[l n E%OA\C and water. 30 The organlc ayer was dried (brine;
MySO4) and LiMERakenEMaquecua HOHEE mikeesia d%groewmﬂaﬁgmw&wm 1

hexane- Et OAﬁ}réEi”aﬁ'd 463% EQ?*C e ﬁ H%naahgﬁi paRxfnoﬁQ?sley} lﬁtcﬁ%ﬂf@cﬁj Exanpl e

27, T-et hoxy 2- met hyl - - carboline sol ution of e product from
exanpl €523 {BEONS, Na@-i@os (ﬂfé@wbanﬂﬁb@%ﬁﬂﬂl yni). ihe aqueatephase wWak2C03 (100

1 e enclil il @ 3R o ronoBBent solibhe bred s Bedi0 5000 55
The or gani candagm'rcemratedrtn gile(484 mg;of MuBAMp-Ackdotdl @n-caiolieat r at ed- The

resi due was chromatographed (1:1 hexane-acetone) on silica gel to give 20
ng of 7-ethoxy-2-methyl- (3 -carboline. Exanple 28, 7-brono-2-nethyl- f3 -

car bol i ne EEyt%mnaned §-aAMAOACRRIE BISEadoliferfasreabstagedur e as in exanple 1.
see“table | for structure A solution of the g)roduct from -

exarrpl 2023 Y‘B&SH’b‘t'OO Oéﬁ"erﬁfﬁﬂs'd fronpgxarpplend (35488, 9-16 Mmeel) in Pyridioe03 for 18
h, the reaqblsmn F!@thrti %Co@nﬂ: W%mow%erraamu?g | ayer- was

dried (brine; en concentrate due "was
chr omat ograpme(vt‘asmlhmdnesm@taitﬁﬁ)fooﬂsh !DefOEB gﬂlnrlgantglwaenslsm of the

title conp ePre ed from

5- met hoxyt ryp T n%r@éﬁ@a&ﬁg&&d&gﬁ%r e)éﬁr?yeo?%%@rgﬂ Hlﬁh% '878-fl uoro-
R - carbol ipeeked epluredardd eiotitg With argradignt (195 GH0pofiwates-aogtopitiicedur e as
'n exaq'gl € (\:f)’vith%(.)1% trifluoracetic acid). The pure fractions were combined and

lyophilized to provide 18 mg of 9-amino-7-chioro- § -carboline trifluoroacetate.

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 rnmel) 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 EtOAe (30mi; 2 times each



Exanpl e 32, 77bronp- 2-net hyl - 8- net hoxy- (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 usiH@S?W@ PotMure 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 Pigpared fromthe product of exanple 30

usi ng theé%”@f X{hgldg%ﬁ@?ﬂg%n%]ext%é@%r@ dpid (brine; M%XO4 then37

9- chl or o- i“ne tri uoroacetate and
7, 9-di chl omrm:eﬁtrahedt Hibeyei@&e:wabphnﬁi@ by Crbaetegieemnafted Bsxan%@thyi ion of the
product fr

o OR N el AR A caL e R0 n & ETZ eyl etaid TihigtoraMiatudifie, | B8 &

solution was stirred at 60 C.to 70 C.for 3h The reaction was 15 Sept enber

2004 39 evaporated and the crude F duct (ﬂurlfled by preparative HPLC
usi ng % C§83m5|§c1@ed1‘é%rﬂ%”°&’rl‘)d7"éhlﬁc?%g PHINg gradient (5:95 to 50:50) of

wat er - ace’re%'sfo'fdubndf rTéoBro‘auétf%arhréxEﬂn\ewweaﬂmg @QVd'hmthﬁ*TIHF@ fractions of

each product were I ned | zed to praovide~78 n?

9- chl or o- M)rﬁﬁh"@d;@‘(@ G wasiddad WYLRHI'@JF‘QE&(@&F&W& GhamsolygThe

7, 9-di chl i fhu |l e 38

7, 9-di chl ger gltxﬁg-ﬁﬁfg&@ﬁ%s?ﬁgggﬁ%fﬁhg? %t9t1gr ?%ﬁﬁ%@%?@gﬂof exanpl e 37
(590 nuy, @. Q(lmivrrolﬂ')e mlxtmretvmd amseqﬂ@tlytwlotaddﬂtr( BEOAt |5 o) 3% gowhs treated

W th SO|UtI f n neth | After

ref ngt %ngé‘Ht% ﬁaﬁ feéia%qqeo’Hsm%%ﬁ% A%@#t%tvﬁ%gpte?éwn) and t hen
Concentraﬁﬁ%ndﬂiﬁnd(ﬁ@'rﬁﬁﬂ&é@ﬁd@b%ése@dnaﬁt&ﬁ%h EGIETreobrgiainien, t he producg
filtered and washed with water_ to give 500

7, 9- di chl elgtia WAy (Grines MaRi4) Heen %@CE&%%%F’ 30 giye 42mg of 1- )

7, 9-di chl han 51 PRiG63 lemene A mixture of the product of exanple 38
(35 g, 0% n?m e R s and ethyl iodide. (0.014 m, 0.17

mmol ) in acetone (5 m) was sti rred in a closed reaction tube at RT for 3
Coysi16, 2 EShBRAF LA G BIRL Sporhbe 20 51 cue vas part i oned i
concent r atea stoiutlgn\tﬂ thes prebelupt fooko examiphee1 8 ( Wdengr @.8idcemol)dn Maldmat ogr aphed
(5% met ha{)ﬂ, mi) atCFQ'I' %%%fa%h'é?: \APart]ers(i3l. . r%ﬁ fgl?owétdob@{rggtmgen%th ™

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 to5t0 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



of 7,9-dichloro-8-ethoxy- P-carboline. 25 Exanple 40
7-chl oro-8-fiuoro-p-carboline trifluoroacetate A solution of the product of
exanple 31 (78 ng, 0.42 nmmol) in 1 MHC (1 m) was trehd &dptambiar 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 preparative HPLC using a C18 30 packed
colum and eluting. with a gradient (5385 to 50:50) of water-acetonitril
(with 0.1 %trifluoroacetic acid). The pure fractions with product were
conbined and |yophilized to provide 33 ng of the title conpound. Exanple
41 1- hydr_oﬁyampérf?:,l&cbwdrmwi‘%fme@fadﬁaafmrbom and Exanple 42 7-tri- 35
- fiuoronet hylsolBink hi i 37 = 2= P (96 ng, O0.83
mml ) in ngt h\él enﬁgﬁﬁlﬁi@égégg%?ﬂmﬁg lﬁ_rdte%lﬁ?{ergé%e\naﬁﬁ?%@gﬁ%%ati n reagent
(352" ny, oY mﬁzwmﬂm o4 S ol fbdiehioomihare. Thegeaetian wang ni xt ur e
was st i r estirfeay at BOTC Air48rh Ahd trehiddgiddhe 05@ bsfofd ngér?é?ﬁ?_? WRERIdRY, the

yl -phe

ketone in | yt+on was treated wi.ith 4-trifl uoronet nyl - hydrazi ne
(145 mg, oA 1e=Cpn wAS enpenirale ot ihe e gt d adBtmaianot he

hydr azone todivee¢t2chgoyf &hydromy-RanethyiT Bi-saioide . hydr azone was heated at 95 C
in formc acid (70% 10 m) for 1 h. The reaction was evaporated and the
resi due was chromat ographed (ethyl acetate) on silica gel to give 60 ng of
di hydro 1-hydroxy-7-trifluoronethyl-p-carboline. A portion of dihydro

1- hy dH@Xy -Exdribig lodor by e R i pe 4 in xylenes (1 m) was
treated w T F%/C gl%og/fﬁﬂ;kshg??g%%eﬁmcé&udﬁgéheat ed at 50 C for 10 one

h
week. The f%‘é%\'ei AT NePredur dinm axaapiaB0dPO Mg, t4% mmol in acesicgiciccel i te, and

the resi dyg mixeashreara wat apdeine (8.025 axeas nehbY! THE RIAkE) Wi Silica gel to
rbol fne. A porti.on of dihydro

give 1 ny 1-h XY {-trifluoronethy - ] t )

1- hydroxy-s?igrfﬁiafﬁg%ﬁéz‘h%ﬂd{h@&%mtﬁ - (196 TRgifup wagpartifianedip was treat ed
with a soIEIQP@rarm!faquathlNal—w'Dmeemrbm?c layer Was'ﬂr:iﬁd((b%e;hl\]és@,;)%ri(a‘ ) » )The g
react hgn St ore guenchin ] water (5 an
ext ragfg i n‘é&\ft\ﬂcﬁthfg%ﬁ?}' r?éa'?g&élt% e\%%pﬁﬁﬁ@?yﬂr%ﬂ?ﬁgﬁ@yg@%?w organic

| ayers werdsetnedan sliga0s) teegive Sang off.Betibrontos7-methoxie f -tarbdijd o ‘
7-trifluoro- nmethyl-(3-carboline. This material was taken up in .xylenes (5

m), and treated. with Pd/C (10% 15 ng). The mixture was stirred at 150 C
for 48h bg’@ ?8285¢$qq@pienbfqr|§,trygtyrp celite and concentrating. The residue

was chr ot sutigrheithe pesdict frareéaingie 28 (80 hict@. TPt B YAFT3 W) Of
7-triohl ugrRNRLRYY wftﬁi{i_&bg?ll 0d'fig) 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.



"Exanpl e 43 7-chloro-9-(nethylam no)-i3-carboline trifluoroacetate A
solution of the product of exanple 15 (50 ng, 0.23 mmol) in AcOH net hanol
25. (1% 3 m) was treated with sodi um cyanoborohydri de @B8epigmber 284mol )
foll owed by fornmal dehyde (37% 0.017 m,,0.23 nmm). The reaction was
stirred at RT for 36 h and then diluted with saturated NaHCO3 (9 m ). After
stirring for 15 mn, the crude prod®& was filtered and washed with water.

‘The crude product was purjfied a rib in_exanpl.e 46 _The pure
fract i ons! Rl ¢79aRis '%d\(ﬁ,st‘{qﬁé’r(gr'?!%ﬁxﬂ?dﬁéé' aiﬁﬁtg’FQ&BHF?’?r{Eaéﬁdt ghﬁr ovide 13 ng of
~the titl qesidmpNsEhrénsaitiotaphéd (T-10idxane-Relaticien kjiicagehty) giv8- car bol i ne

trifluoraqgceta sol yti of, th oduct of exanple 15 (50 ng, 0.23 mol)
in AcOH r Wﬁr?gﬁ&?ﬂ'é};megﬂmé_ﬁﬂg’oﬁ%at ed with sodi um cyanobor ohydri de (30

ng, 0.46 Examyple 285 F-bidnowdnéthyiF r-marddingde (37% 0.060 ml, 0.69 mol). The

react on YRS cdltdh filnAbodTsibginearhe BRSkeRNLd llibwit h sat urated NaHOOS

(9 m 'rring 1o the cru product” was filtered and
washed with water. The 15 Septenber 2004 41 crude product was purified as

descri beda%jdﬂn;ﬁéﬁgpéé‘efla@le The kg ractions with product were combined and
| yophilized to provide 40 ng of the title co nd. Fj@@fe 45

7- chl or o-Asplgiiemof @‘GIW@thﬁﬁh%ﬁ@wegﬁ’dﬁﬁl%ﬂ?ﬁjmrﬁq o} 48d™8 A sol ution
of the pnesiigsaied @ (160 amg, acetid 4nhyaride (003dymi, di.3®&mmolp M) was

por s 3 A e e ERACEB " e cr ude

product CTiid egtnaid layd wassdrizd (iindr Ma$es) drsbihenaioncémteatgd. The crude product
ifj ' ' : € ' igt h duct
vere 10 (AR ERFRREO nIEE e T BefE ack A Sl L gelE | Phound.

Exanpl e 48gof #1d tileocca@ngqundpyi onyl ami no) - (i - carbol I ne tfluoroacetate A
sol ution of the product of exanple 15 (30 ng, 0.14 mmol) in pyridine (1.0
m) was treated with propignyl chloride (0.015 nm, 0.17 nmol). After
stir APng EXarate 385 F-gietagyy- Bn&aroifei on was diluted with water (9 nl) and
sat ur at edrlyphked3rorh 5-mikiho tamindeusingitheqirovedure ii bearhpleé Jand washed wit h

wat er (several timmes ). The crude product was purified by preparative HPLC
using a C18- packed colum and eluting with a gradient (5:95 to 50:50) of
wat er - aceExample 31, &-fludrdo- B.-Tadbdlingéf | uor oacetic acid). The pure fractions

with pro a%@orﬁ%d@ﬁtﬂg&%y@{é&s&e@@eiéairﬁéagrotcﬁd@rreoég ifexamp@zof the title

conpound. anpl e | 'am no) - o-carboline trifluoroacetate
A solBtion of the product of exanple 15 (30 ng, 0.14 mmol) in pyridine (1.0

m) Example 32, 7-bromo-2-methyl-8-methoxy- B - 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- B - carboline
Prepared from the product of example 31 using the procedure in exampie 12.

30 Exam'ple 35, 7-methoxy-1-methyl- B - carboline
Prepared from the product of exampie 30 using the procedure in exampie 11.

- Example 36 . 9-chloro-8-methoxy-g-carboline trifluoroacetate and Example 37
7,Q-dichloro-8- methoxy-B-carbeline 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



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
NaHCO8 (1 m). The crude product was collected and washetd $grtemben %104
(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- (benzoyl ajg no)-fi-carboline trifluoroacetate.
30 Exanpl e 48 7-chl oro-9-(Acetyl -met hylam no) - (i-carboline trifluoroacetate

,(Aosgl)ut imo)n ewbpbimecpa@%u@crﬁﬂe prate tsuﬁ%g(ﬂaﬁpﬂggré@iv@WL@gbgwgidchfi di ne
| reate t.h.acetic an de. (0.0 : ) in two
portions &%Eeégﬁﬁ"ﬁ%ﬂﬂgﬂmq B’HhMa@éﬁé%ﬁ?@éébﬁjWFﬁP%%ﬂﬁdr yness
~and t he 35 (wBiOd1Pé trifbeveguetiataett ) wilhh paoifactivterof radnpeadugpmessure.  The
crude prod i e i N3P | € Jhe pur racti.ons
with pr odu#“&@a%%ﬁﬁ'ﬁ%ﬁﬁﬁ@%%ﬁ?ﬁﬂ%gﬁgﬁéﬁgﬁéiwégogvﬁc%ﬁﬁoﬁﬁe title
conpound. 1Hlussoreaigieranddiamg of 7e8digploro-Fomethoxy-p-carboline
7- chl or o- 9+tfiftrdrbatsaenzoyl ami no) - (3-carboline trifluoroacetate A solution
of the product of exanple 15 (30 ng, 0.14 mmol) in pyridine (1.0 mM) was
treated with 4-fiuorobenzoyl chloride (0.018 m, 0.17 nmol ). After
stirring &xaRblé 68 MdichlEﬁo-Bq-g@b;@anﬁ;odhéut ed with water (10 nml). The

crude prodyct. .was purified escr | (n e le 46. T ure fractions
o th of oduds mhBorhE biadiel et nr Koo & 2Arphed meyBEF *t ne i t 1o
conpouid. Ehbmged25mipatcid W€ was @ebtedwit) asolutibh af B&fr; inhraethylmhect of exanpl e
15 (30 ny, F I L.dik N . gm i .7 M) was
treated w tcﬁlo%lﬁg yl '§6’1laﬁh¥d6§]?' %ﬁ%&e@ﬂlgipﬁg%rem’?éﬂ%i n#')' "ﬁ&lo}g%ﬁﬁgﬁ) . After
stirring awiRmebianoks roihend dan ¢cancentiatedp diheiresidieavadsrslersy in-6@%t at e and
buf fer (pHNaHBO, J16tidH, #adpfodlidyRierd@and WakBed (RRiviR
concentr at 9d to ?%i ve|43 bof phe_r%sl crzlir bamat e. TOGBME%%?P%%P“ phenyl
carbamat e (s0dic r@rﬁd@’@’%faﬁbﬁl'mo (0.5 M) was 15 added
2- met hbxyet hyl amne (0.010 m, 0.10 nmol). After stirring at RT for. 30
mn, the c eagti I xtuge was purifi.ed as described in exanple 46.
The pure f%ﬁpi)%ggw%ﬁ%d%b Hh'éfet s fa?%’?‘ﬂ%d and | yophilized to provide
21 ng of t Remixtureef tmproduck of 2apiend8 35ihg, 0.14 mmol), K2CO; (100 mg),
7- chi'or 0- 95 (HRIPIRELIDS AN Q.1# it RUcslifhe! (51 chh WAk &

closed reaction tube at RT for 3 days.. After concentrating the reaction, the

20  residue was partitioned in ethyl acetate and water. The organic layer was

dried (MgS0O4) and concentrated to give crude product. The crude product

was chromatogr_aphed {5% methanol in chloroform) on silica gel to give 8 mg

of 7,9-dichloro-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 HCI (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-piperdone (96 mg, 0.83 mmol) in methylene chioride

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



A solution of the product of exanple 15 (35 ng, 0.16 mol) in pyridine (1.0
m) was treated wth nethoxyacetyl chloride (0.016 m, 0.18 mml). After
stirring at RT for 2h, the reaction was diluted with vva"t@eq@!)bﬁ?ﬁ%OMThe
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- ngt hoxybenzoxyl am no) - R-car bol i ne
‘trifluoroacetate A solution of the product of example 15 (30 ngy, 0.14 nmol)
in pyri dimreauimxgﬂn)'xturs(waa/@t'gradf@aﬂEdAﬁtﬁrtfﬂieﬁ%m%%%HS f&md?@ de (0.027 m,

0.19 mll)ea %ééﬂﬂ%l@ﬁ'&{ wa@'freat&amfrewﬂw?ommysp @?ﬂuemly di I ut ed
wth wate t

e crude ro was ed as cribed in
exanpl e 4'63{df311§e %ngr%ﬁurwwg')w?«ﬁgr Hﬂl‘i’@f‘ R}é@ [@br’ﬂﬁ%@ a“‘i’ yophi | i zed
t7 0 E\Ir ovi dfﬁ Qﬁzd@oﬁé chiectéd bY ﬂ!tl@ﬁ@ﬁo‘ﬂtﬁidcn%iél Hxlezdne i@ heated at s

c (o) ol
St erbor b0 TP (oo B bR 25 T see i whs evar e gl 1o 1,
mvol ) i nI msrdu@ltm ét&o.&amg}apmwtméace:atemonrsat;meagat lg@givecﬁﬂbmlglt‘de §|37 ggl, o
0.22 In I reacti on was ‘subsequen Ilute
W th \T,;P effihydig ﬂﬁsj&?’g}%lﬂﬁ@oﬁ’gﬁ thyf I:b dt-rrcnﬂe q y

purified as described in
exanpl e 4A.pofioe gulitydie ddtydomey- Wl‘! OBDWtBMH%'FaW@F'@e dEBIhBIVIRIES| yophi | i zed

to provi d@_%ﬁev\{r% trgatéa;mﬁ iHd/€ (¢ ?lﬂﬁl_@ arﬁ&ﬁ@ﬁhnﬁuﬁéheated at 50 °C for

7-chl or o- I'am no) etrLquor &ateAsolutlon
of tHd pr@@%mfﬁebfﬂ@(@ﬁﬁm@ wgs (SQOC?Pdfaf‘%f{ ifief Mg FtﬁhWE eﬁ pdg m) was
treated WrdteHuadwehrshh® l'éimeGQﬂlr?e)@he-éﬁhﬂhcemé))on ﬂlid:a{vgelnort i ons over
10 4h. TI ereactl E uent% t&VVIth water (10 m) and the |
crude pro@iet Mma - npl e=A46. The pure fractionst
Sf werped- molife,
with progysktioresfedineid it rredrayd7-tyfphirhethgBcerhofing (2R rgp imdHst the title
conmpound | & 5 I |
Crifluor ng%@g{) %Jyﬁﬁﬁéocfut?or‘gbﬁ@ﬁllneéhéjnﬂf'H'ﬁ?/de@eclﬁ'IW ('ﬂ'ﬂ( 35 g, 0.16
mol )15 n msrmmme(eactnomwps stiersd et 68 Gdowﬂﬂ hefuog%qa@@fw&mtami%f (0.033 ni,
0.28 me'g .w Oatn\éﬁi {g'.cfﬂfgh iac&éhe (3Ehﬁeé SAFI]. crrhevwntﬁu@@aagmly di | ut ed

with wate was pur.i scribed in
exanpl e 4@YyerEergl @df(P@ﬁQ‘@)ﬁQ \}\'Pf‘ ‘?éﬁfb?m\){@?ée{gmrﬂid%ﬁ%mryophl li zed
to provi dﬁxeﬁ%% a?ﬁoltn'@eThllstdw@teﬁam@smenm iExgiepks (BMi) and treated

g Sl O il il MR 0o o rorher e
filtering through celite and concentrating. The residue was chromatographed

(ethyl acetate) on silica gel to give 5 mg of 7-tn—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
. Asolution 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



‘aqueous HCl (29.8 m, 29.8 mmmol ) 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 Cfor 12 h. The reaction was di |'ptSeprtember 0der
(100 mM) and basified cautiously with solid K2C03 (4.3 g). After stirring
at RT for I h, the product was collected and washed with water.- The crude
~product was refluxed in chloroformfgg | h and filtered after cooling to
15 Cto provide 2.05 g of 7- chloro-(3-carboline. 30 A mxture

7- chl or o- 43ruseriseducievaRIOifieg, asxdesgriberbin example ABe e aveifractionsevitici d - (20

m) was Stiprddee @Iare%rﬁglhea%na 1%oﬂm.z@a@@bmmemo<mg&m@%m@%ﬁfgﬁhha pour ed
into cold (3 Cto C water , and after stirring for

precipitate was coI | ect ed. The solid was suspended in saturated aqueous
NaHCO3 (5OExaianeﬁ461 FtdHidred- @ﬁeW[sﬁﬁdﬁnyla?nho) Iﬂvarmlméuﬂﬂum3céthdet ered and

hed 55 it - bol i ne.
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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..
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filtration of a hot nethanol solution. The crude product (11.5 g) from
above in 6N HCI (100 m) was treated 3 tines 25 with concentrated HC (5.0
m) every 15 min while refluxing. After refluxing for aS%srigmber 3004, t he
reaction was concentrated to give a residue. This residue was slurried and
sionicated with 10% Na2CO3 (300 m) and filtered to give the free am ne
(7.20 g). The above am ne was refl uxel2in xyl enes (200 m) and pyridine .
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20 Example 51 7-chioro—9—(methoxyacetylamino)-B-carboﬁne trifluoroacetate
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



mol , as prepared in exanple 60 above) in pyridine (130 m) was added 3, 4-
di f1 our obenzoyl chloride (1.67 m, 13.25 mmol). The reaction was allowed to
25 warmto RT and stirred for 20 h before diluting the ri®2entenbeid084wat er
(60 M) and 1 MNaOH (15 m ). After stirring for 3 h at RT, the pH of the
m xture was adjusted to 8-9 with 1 MHCI and then poured into water (250
m). The mxture was allowed to stand_for 30 mn and the product was
‘filtered to provide 3.95 g of the ti fe conmpound after washing with water

and drying s r ; i .
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290 1BF SHHTERRCAST Wi sutlSéalithitp GiNd withlwater (10 ml) and the crude
~ product was purified as described in example 46. The pure fractions with -
" product were combined and lyophilized to provide 35 mg-of the title compound.

_ Example 55 7-chioro-9-(isovalerylamino)-B-carboline trifluoroacetate
15 A solution of the product of example 15 (35 mg, 0.16 mmol) in pyridine (1.0 mi)
was treated with isovalerylchloride (0.033 ml, 0.28 mmol) in two portions over
24h. 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 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-
chioro-B-carboline. , _ .

| - 30 A mixture 7-chloro-.[5-cérb'oline (500 mg, 2.48 mmol) in concentrated nitric acid

(20 ml) was stirred at RT f{)r 22 h. The reaction mixture was 'caréfully poured
into cold (3°C to 5 °C) water (50 ml); and after stirrihg for 2 h the precipitate
Was collected. The so-li'd was suspended in saturated aqueous NaHCO; (50
‘ml) and stirred at RT for 12 h. The product was filtered and washed with water

35 to provide 550 mg of 7-chloro-8-nitro- B ~carboline.
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To a suspension of 7-chloro-8-nitro- B -carboline (548 mg, 2.22 mmol) in EtOH

(14 ml) at 65 °C to 70 °C was added tin chloride dihydrate (2.5g. 11.1 mmol).
Thereafter, 6M aqueous HCI (14 mi) was added dropwise. The mixture was
stirred at 70 °C to 80 °C for 3.5 h and then partitioned slowly into saturated -
5 aqueous NaHCO; (150 ml) and EtOAc (100 mi). The aqueous phase was
~ extracted (2 times) and the combined organic solutions dried (brine; NaSQ)
“and concentrated to give 484 mg of 9-amino-7-chioro- B -carboline. 7
To a cold (3-5 °C) solution of 9-amino- 7—lch|oro- @ -carboline (2.75 g, 12.7
‘mmotl} in pyridine (150 mi) was added mcohnyi chioride hydrochloride (2.82 g,
10 158 m‘moi) The reaction was allowed to warm to RT and stirred for 20 h-
" before diluting the reaction with water (100 ml) and 1M NaOH (25 mi). After

stirrihg for 1 h at RT, the mixture was poured into water- ('2_90 ml). Themixture

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
hexane {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. - . | ' i
The crude pro_ddct (11.5 g) from above in 6N HCI (100 ml) was treated 3 times - | E
25  with concentrated HCi (5.0 mi) e\(ery 15'nein while refluxing. After refluxing for
 atotal 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-methoxy- § -carboline (1.0 g, 5 mmol) in THF (100 ml) was
added N-chlorosuccinimide (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-ch[oro—8-me’tho>§y— B -carboline.

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% methanol 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 gfadient 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
5 filtered to provide 2.20 g of the title compound after washing with water and

drying under reduced pressure at RT. ' o

The examples in Table 1 show the structures of the prepared compounds and
were prepared according to the previous examples.
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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
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

10

15

20

25

30 -

radloactlwty Iummescence fluorescence or optical absorbance. For the use of
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

' corrélated with a standard curve using synthetic phosphopeptides
corresponding 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%
ammonium sulfate was added and 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
Pharmacia Biotech AB, Uppsala, Sweden) equilibrated with SEC buffer
operated at 2 mL/min flow rate at 4°C. Fractions spanning the 670-kDa

. 'molecular-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,

for 45 minutes at 37°C. Activated enzyme was stored at —80°C untit further

use. Per well of a 96-well plate, compounds at various concentrations in 2 uL.
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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"in-vitro assay for detecting and neasuring inhibition activity agai nst
| KBa- ki nase conpl ex by candi date pharmacol ogi cal agent slhgntepbera2004
bi oti nyl ated pol ypeptide spanning both Ser32 and Ser36 of |KBa and a
specific antibody binding only to the phosphorylated formof the

pol ypepti de, being either 5 nonocl on@3 or pol yclonal (such as the
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Table 3 which fdllows shows the resuits.

20
The compound according to example 121 shows a ICs0f 1.7.

30

35 Table 3: Kinase inhibition at a substance concentration of §Csoin uM



enzynme diluted [1:25] wth assay buffer (50 mM HEPES pH 7.5, 5 nM DITT, 10

nmM Mgd 2, 10 mM 2- gl ycer ophosphat e,

2.5 pM Mcrocystin-LR).
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Sept enber 2004 63 mcroliters of peptide substrate (biotd ReRtember004
URHDSG.DSMKD- CON H2) at .

200 pM stock solution was added to each well

and

I ncubated for 1 hour before quenchi ng with 150 pL of 50 mM HEPES pH 7.5,
0.1 % BSA, 50 mM EDTA, p! us [1: 200] .ﬁti body. QJenchgad !(i nase reaction
sanpl es apgyph @phothpeptEﬂﬂn;_ﬂéll | b[kg!‘.l d rEﬁ;mdar disB( bil ot a6 JKB-
DRHDS[ PO3] @, D .| ne@beal|l ¥indid Yt admber asgiaysdUf hembeat| 1di2Qe PL per
wel | ~were|ltransterr tg a ProtelﬂprIate (Piler Chem cal Qo,e_ Rockford,
L, USA) anrd—inecHbat-Bl flor—2 hgurs—with—shakilre—totowrg—3—weshes with
PBS, 100 pL of 0./5 fg¥ n| SBteptjavPd n lcongugatle Wt HRP! (hcr£$acli sh
per oxi dasg) UTied oW T 50 TO4REPESIO, 1 %[BSfggWas added [T qy4 3
mnutes. After 5 wag\ﬁes Wi t%énl\DﬂB< 100 _pl. substrat g (Kg kegaard & Perry
Labor at or | es,3 Gai [t hetsbyrg, 33D, | USA Jas gslded and cql orgglevel opdent was
st opped by—eadging—+Q0-—pt—of 60— 318 MH2304—Absorhancesigrmatswere 1 ecor ded
at 450 nm Cari briat ?0?1- curve stlandhrdd wes fit;{gélsrby”l i fkar r@gﬁ?’es;si on
usi ng a 4;parganetier ¢gosd 153sespgonge equatjon. |Bagegd gn this stangand
curve, lelels of |kinase [activity wer e_.c,a.lﬁ.La.t_ed_lwn_c to{deteri ne
inhi bitioh adiivijty 3f dand8@latg pHar macogegi qal Odgent s. ggablle 1B3whi ch
fol | ows spowstheTesuttisT—20Tie pyuTd_accyr AR ([0 exanpieg kgl |shows a
| CO of 1.F. ‘,375""*30 35™7Tall e 3 Ki na(z'zgi dhi b6 i o ab™a _'|subSt anc eo'Jsé
concentratiorgof IColrin p.88 13 Sapt erber6§004 a1 exanpl §s 1kB- 0.€&xanpl e
| kB- Exapple—ikB-—Exanple : :

10 0.4 40 2 70 0.36 100 1.5

11 0.7 41 2.2 71 3.0 101 1.8

12 0.4 42 0.8 72 0.58 102 0.8

13 0.5 43 73 0.4 103 0.31

14 4 44 2 74 3.8 104 1.0

15 0.8 45 8.3 75 0.29 105 0.4

16 0.3 46 0.3 76 0.9 106 0.6

17 5 47 0.6 77 4.4 107 0.4

18 23 48 4 78 23 108 2.1

19 3 49 0.22 79 0.18 109 2.1

20 14 50 10 80 0.31 110 0.3

22 15 52 0.6 82 0.15 112 0.93

23 22 53 1.4 83 0.06 113 0.64 |

24 46 | 54 0.7 84 0.1 144 2.1

25 31 - 55 0.8 85 0.2 115 4.6

26 12 56 0.27 86 0.7 116 1.8

27 45 57 4.3 87 0.75 117 0.67

28 11 58 0.33. 88 0.28 118 0.12

29 40 59 3.2 89 0.57 119 0.6




| kB- nunber ki nase nunber ki nase nunber ki nase nunber ki nase |1 C50 | C50 | C50
| C50 10.4313.3610.94912. 3 20.4324.6620.38920.4 31331.563.1.3931.3
42.5341640. 1194. 0. 64 51353. 5650. 1095. 1. 0 63361. 4660. 79611%September 2004
7:.. .-65370.15670.5970.69 8-,-0.23811680. 16980. 9 90. 2390. 1693. 0. 990. 09
100. 4402700-361001.5 110. 7412.2713.01011.8 120. 4420. 8720.581020.8

130. 5431730. 41030. 31 144442743.81041.65150. 8458. 3750. 291050. 4

105300, 22 Bbrea1002oBokdas BRRAHRNS, 1501 5010 bato. 2aitio. 5o
2531550, ashb B 11e- Aettare Casfii b it Seog My obinbai

- 2811580. 33080iepB(BALRG->L5 7B foguR6/288) g5t uvive! isdwricdhdinze17.31200. 4

+ 0.4 days (mean % SD, n0 allografts) (see for example in Hancock WW,

5  Sayegh MH, Zheng XG, Peach R, Linsley PS, Turka LA. Costimulatory
function and expression of CD40-ligand, CD80 and CD86 or invascularized
‘murine cardiac allograft rejecfion. Proc Natl Acad Sci'(USA) 93, 1996, 13967-
13972; and Hancock W W, Buelow R, Sayegh MH, Turka LA. Antibody--
induced transplant arteriosclerosis is prevented by graft expression of anti--

10  oxidantand aniti-apoptotic genes. Nature Med 4, 1998, 1392-1396).

The effects of oral administration 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, methyi-
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. |



15 Septenber 2004 65 Muse heterotopic cardiac transplant nodel I n the
nouse heterotopic cardiac transplant nodel across full histoconpatibility
barriers (BALB/c >C57BL16 or B6/129), graft survival is 1@%?@9%9@9% t ed
to 7.3 :t 0.4 days (nean SD, nO allografts) (see for exanple in Hancock
WN 5 Sayegh MH, Zheng XG Peach R, Linsley PS, Turka LA. Costinulatory
function and expression of CD40-1igangg CD80 and C086 or jawascul arized
murine cardiac allograft rejection. Proc Natl Acad Sci (USA) 93, 1996,

13967- 13R4Ris ohfacock WW Buel ow R, Sayegh MH, Turka LA. Anti body-

|nduced transp ant arteriosclerosis is prevented by graft expression of

ant i optotic genes. Nature Med 4, 1998, 1392-1396).
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The effects @?b nE?stratl on of the conpounds according to exanpl es

49 .~ and 60 were tested using 25 ny/ ky/ daygsfor 14 days, starting at
transplantation in said anlnaW-nDdél. Whgreasrgrafts in gpi mals receiving
the carrier, nethyl 15 cell ul osegrr 7 days (6.7 0.8), grafts in
conmpound 49-treated mice sur vi ay 15 days (15.3 0.6), and grafts
in those given compound 60 %urvK\ved for W20 d¥ys (20 1). Current

I munosuppr essi ve therapi es used geEnhsplantation have limted efficacy
and/ or considerable toxicity. Targeting of jskB-kinase with these agents
significantly prolonged.all ograft survR’\/aI w t hout 20 associated toxicity.
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tolerable salt of a conpoun the forrrula 1, Wnere B6, B7, B8 and B9 are

ring at O\Uﬁerb@ée[ﬁ r\gﬂ& |B¥aFJ' &oﬁ{s%ﬁ ARB& é@iﬂ% car@)bﬁ LR ﬁ”H ons,

where B at ons;
wher ei nqgigmgeé‘ﬁ?f%‘ the substl ts(éé(rjlt%g Rg&% e mde'%rég entl

chosen from 1.1. hydrogen atom 1.2. haI ogen, 1. 3 - CN, COCH,
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. -COQH,

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,,



1.5. -N®2, 1.6. -NH2, 1.7. -O(Cl -C10)-al kyl, wherein alkyl is
unsubstituted or nono- to penta-substituted by substituents independently
chosen from 1.7.1 phenyl, which is unsubstituted or nonthSepiember 2004
pent a- substi tuted by substltuents i ndependent|y chosen from hal ogen or
-O(C1 -C4)-alkyl, 1.7.2 halogen, 1.7.3 -NH2, 1.7.4 -OH, 1.7.5 -COCR16,
wherein R16 is hydrogen atomor -(C gf£l1l0)-alkyl, 1.7.6 -NO2, 15 Septenber
2004 67 1.7.7 -S(Oy -R14, wherein y zero, 1 or 2, Rl14 is -(Cl -C74)-al kyl,
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, h
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unsubstl ysu ents I'ndépendent | y
chosen fronithose as deflned under 1.7.1 to 1.7.11, or R13 together with
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phenyl |137q 3 ﬁo\’ tRBEh 3to e% ond ently of one
h d f
thr el o R L D B T e 1 o

I | an,
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2-1i sot hi a I ne, iophen 7 10 - (CB C7) - cy(t:)I oal kyl

or Oaditaf Jt\l,( 325 7 above,
%ﬁ&@) g . eé%lﬁ’l'l §J ) n%ﬁ? ramo@?r dﬂfﬁag Egﬁ cr,%'qﬁqyr rolidine,

;5§ r ghyd xaﬂi!: %lsﬁﬁaz Rhe 3L g{b%dme AHIE wibpHare 3 A ne

1.7.10 «{C; —C7)—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



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

2-isothiazoline, thiophene or thionorpholine, wherein said radical is
unsubstituted or nmono- to penta-substituted by substituekhtSeptemberpii®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 indepgndently chosen fromthose as defined
under 1.7.1 to 1.7.11 above, 1.9.2 -(Cl -Cl0)-alkyl, wherein alkyl is

unsubst i {isGeheRts iNRIRRdRY Qﬁ&‘ééﬁ ﬁ{dsbléts%gr ﬂi%wm@% papendent 'y

- chosen fgoIp ER0SE )& %gl ROy, _( ] 10% AL ﬁs?ﬁono é’tr 0-(C1
b?lo)suggiﬁ)f{stlt%%&%)%d%sﬁth rlgﬁ@égt 5&%% fthQQQde q%qunderall ;uaego
17,11 above trove'd ?%cg C7)dégyc 3ap r{eﬂﬁ‘_ "4 N?Rl 5&}5 erein R13 is as

defi ned 13018?0)7 RbOMﬁereWR‘iaﬁdgaPé‘Q@MéfneWﬁ?‘f‘aﬁH"v@nyl I's unsubstituted or
nono- to penta- dubstit uted by 1 eptenber 2004 68 substltuents

i ndependen| @ R%ﬂhéfeﬂmztz@éﬁe Bordf i e aididger 951 i‘i&j tard above, by
-O(C %Stﬁb Mlor rmid¥s gﬁ% suﬁ)Qﬂtue ntly eﬁ'fr%rr?l kyl is
mono to- ﬁ-lbgeasaéﬁ}@tdldngg,eﬁylmoq@ﬁégd@nts |ndepen ently chosen from t hose
as defined under 1.7.1 to 1.7.11 above, or by two substituents of said

phenyl hirshofey ol duieha? S ihoded by 1Fethie, |14, wherein RL4 and y are
as defined in 1.7.7 above, 1. Ri2, wherel n R12 is phenyl or -(d

- C7) - al kyhz, yé ) BHEd, lwhbré?ﬂi aiRh%‘MhSL%%ﬁtutédrb?WRﬂo' b
pent a- Suﬁ%tiwemd%eﬁ&@ﬁl hb‘@éﬁtf%nh %%Q%Q%m&d/ rfEi'éP?‘?nl tiﬁome as
defined under 1.7.1to 1 .11 above, 1.1 3 wherern RI12 is as

‘defined {. m410]{b1a@8yaq(y[_b_(b’;} -G )(aq;t ,- C10) - aI kyI wher e| n al kyl is
unsubstituted or nono- to pen a- substltut ed by substituents independently

chosen fq, @g;n eC sa||Q@F¢3n@c})_éy&q)%[ky|1 7.1 to 1.7.11 above, 1.14. -O(C1

-C6)-al kyl -0 (C ) -al kyl 1.15" -0-(CO -A)-al kyl - (G -C7)-cycl oal kyl,
1.16. - (£hs- @1)(% gmﬁgg@ﬂ;ﬁwém@waﬁa@m@a i?§.7de5dgygd in 1.7.7 above
1.17. -CF3 or , R4 is 1. -(CL -Cl0)-alkyl, wherein alkyl is

nono- toj penpR; spbstituted by substituents independently chosen fromthose
as defined under 1.7.1to 1.7.10 above, 2. -CF3, 3. -CF2 -CF3,

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,,



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, v 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 -COORlgg wherein R16 is hydrogen atom or
-(CL -C, ()) alkyl, 7.6 -NQ®, 7.7 -S(Oy -R 14, whereiny is zero, 1 or 2,
R14 is -££15,C10) -al kyl, phenyl, which phenyl is unsubstituted or nmono- to
pent a- substllt:IUt ed by substituents independently chosen from those as

defi ned 16/ 164 efe 3 is independently of one
anot her # osen%t‘grir]]e{?% %o ]Seﬁ);dé'?génq eny(&] b é‘ﬁlkﬁ Cl0)-alkyl, -C(O-(C1L
-C7) - alk7y C(O) phenyl -C(O - NH-(Cl C7) - aI kyl, -C(O) - Ophenyl, -
C(O-NHp eny , -CO- O(Cl Cr)-alkyl, -S(Oy - R14 wherein R14 and y are

defined A5 é;(g)t&{ﬁ‘” W Yr?g "‘1'“&r S b%%ugﬁﬂtf] %lk Y EE %Enm? hegué%lps n

h t1t t
[ Sy Lt oy Aty Luert

R13 toge er W nltrogen at om o V\/mch |t |s bonded forma
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sel ecte
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- 1 A tl f
01?(73) aﬁg%%f’ddég’ler Qlith t}eloﬂr%trﬁge& %8%1 ntb'én{ﬁbcﬁlgls bﬁng&ﬁoﬂn ?é%tér%lg)g%q%%ﬁ@dseﬂ y o
-C(O- phen)ﬂ O) NH- (C1 -C7)-al kyl, C( O-(Cl -C10)-al kyl, -

(O - O pi%i étit—é)é}anﬁ(\@ergf#pﬂgﬁﬂﬂ unsu%t%fe@o(‘ ﬁajonoct%)peﬁ akéldbstltué(d@yy - Rl4,

wher ei n s ihdependently chosen from those as defined under 1.7.1 to 1.7.11 above,

7.9 a radical selected from pyrrolidine, tetrahydropyridine, piperidine, piperazine,
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(0)-O-phenyl, -C(O)-NH-phenyl, -C(0)-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,



‘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
another as defined under 1.7.1 to 1.7.11 above, or R17 tWyeemerbeidoRdt 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, pipeypdine, piperazine, imdazoline,
pyrazol i di ne, - furan, nDrphoIine pyri di ne, pyridazine pyrazi ne, oxol an,

i m dazol jp

| ga: Zoﬁ ghﬁgé%%ﬁ 1 uﬂgubs%tdt agﬁgioégg entggt 2 g rbe t%aﬁot\’\’?eref[ n
S s’] ?%é't¥erﬁi 7.11 an{/euen °
gcf kyl “fBno to

ncependg %@ tr%e@@%é e
L:]::IeEUbS bt (’5166 | Qr'ﬁ }eErFQ %%Ztgﬁ tul)i('f&t? guﬂgt?uen OS???: ?Tg];]l)flEd
to. pent %5%? ny xﬁ;ﬂ g ns&}nx il @re lagrose as

defin (‘lznt
al kyl |s URSUDSE It U or nono- elnen%]a esru1bst ?Jt_fe1 s’ubstltuents

I ndepen t m t hose as defl ned under 1.7. 1 to 1.7.11 above, 9.3
-(C3 -C7 @ gcl 02?0@%‘63'(@8 4 -N(R13)2, wherein R13 is as defined in 1.7.7
above pr@yi ) . henyl S
unsubstl H gggo)%%eﬁ%'-wﬁéa% egnsuhst}\lﬁap %%rgv'g E%FYN( g :Sn@ gendent |y
chosen fromthose as defi ned under 1.7.1 to 1.7.11 above, by -0--(Cl

- C10) - al éfgl he &E,:% E:Pﬁeng':iunéi%s tut(eg%r mgilig)togi U b\é’{'tﬁ(e%l al kyl is mono

to tri- f hose as

to tri d iy tho 9_%1 ng%% 951% : Hﬁ?{nai e Bon

g ool e { @sf;‘bgﬁ@ i e O it g ohery o
by substltuents |nde endgn osen M%ﬂ%@gg@mg%hfe me%ajund)?ng) 1.7.1to

1.7.11

wher ei n tB tlt% %I &fb@ tuém Qlde(g cﬂ%

|ndepend13i§|t1 310 ?fg&f omt ose as e |ned

12. -O-(Cl1 -Co)- O (ClL -C6)-al kyl, 13. O(Oo 4) - al kyl - (C3

- C7) - cyc{ Pab)o %™, wherein R' is phenyl or (C; -Cy)-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,

| %vh@ ngg %or §%@be%§$gﬁg E%lls

above

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

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

14. -(C; -Cy)-alkyl-N(R™),, wherein R" is as defined in 1.7.7 above,
R®is

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



14. -(Cl -C4)-alkyl-N(R13)2, wherein R13 is as defined in 1.7.7 above, RS
is 1. a hydrogen atom 2. -(Cl -C10)-al kyl, wherein alkyl is unsubstituted
or nono- to penta-substituted by substituents independerit$gptenbersdVOfr om

t hose 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

- penta-substituted by substituents ingiependently chosen fromthose as
defined under . 7.1 to 7.4, or -N(R13)2, wherein R13 is as defined inl1l.7.7

Ao e ok Gt Rbther Wi SR I OwRin 1o BBLANERh D r@RBIR, of

. Sept enber 2004 toget e atomto ey are
bonded f g g RRORIBIRF With fre bm t hf?:mlh reggﬁdebefrorr}‘l\" A@tél’gﬁz fomto which

t hey are AR ah Yy I'ng an additro oxygen atomin
the ri ngcan%} Rg R7 mgnds)%ﬁe?‘ pendent o one anot her are chosen from

hydr OgenRatR?rQnQrRsriﬁdég)éndent@ 8e?' ﬁer%}e Eﬁ&fﬁqgﬂ Ii)l}dig&%nsat&'u or%tﬁ\ﬁd RA may

be mdepg,qq%ggé M) chosen as n-case above,
is 1. - - CF3, : . -NH2, 7.

-o(a 4 t
subgt it u@%&bﬁgﬁ%ﬁ% ra%rk %A(%Leen'h Er’om gnty &ﬁggﬁ%gdémﬂf%?hdn}%} Eﬂg‘g%st ituted

or nono- to penta- substltut ed by substltuents |ndependently chosen from
hal ogen g¥is-O-(C1 -C4)-alkyl, 7.2 halogen, 7.3 -NH2, 7.4 -OH, 7.5

- COOR16, wherein R6 is hydrogen atomor -(Cl -Cl0)-alkyl, 7.6 -NO»2, 7.7
-S(OY -R.&F, V\,hereln y is zero, 1 or 2, Rl4 is -(Cl -C10)-al kyl, phenyl,
whi ch phenyl

2. -CF, -CF3,
3. -CN,
4.-COOH,
5.-NO,,

6. -NH;,

7. -O~C, -Cyp)-alkyl, wherein a!kyl 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)}{C4 -C7)-alkyl, -C(O)-phenyl, C(O)-NH (Cq -C;)—alkyl -C(O)-O-phenyl, -
C(O)-NH-phenyl, -C(0)-0- (01 Cy)—alkyl -5(0)y -R™ wherein R and y are defined as in

7.7 above, 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



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 independently of one another chosen from hydrogen at oth Sememper 200¢C -
Cl0)-al kyl, -C(O-(C1L -C7)-alkyl, -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 727 above, and wherein the R73 al kyl
“or phenyl groups in each case are unsubstituted or nono- to

pent a- sulisder YU £6 DY 154BsId bpent s i ndependently chosen fromthose as
defined 15 Septenber 2004 72 under 1.7.1 to 1.7.11 above, or R13 toget her

Wi th t herMiggtviRitRehitrBgdhate th iwhich ipi@%ﬁ@emﬁma%*f@&wc%%@r@ g@ving 5 to
7 ring afQA®atofsd - 0-phenyl, wherein phenyl is unsubstituted of nono- to
penta- by substituents independently chosen fromthose as defined under
1.7.1 t073.-B-phbnAbAN&ein phdnd id @tbiubaitualof fioRE- b'remd- el sabuisryri di ne,

pi per i di j@epddBRtAdHoBSn fromtitkaelsi Rfned deRAH 1 & '#11L86@N, morphol i ne,
pyridine, pyridaZine, pyrazine, oxolan, isoxazolidine, 2- isoxazoline,

i sot hi azphigtafeal sidchliintethhyop iB!n@PﬁE@ﬁdiﬁH, ploR oY, RixabidiRe, 7- 10 - (C3,

- C7) cycl pabdonting! furaf, mbrphdlisk, Gyridife, pyhlidXd), dyra¥hig! SlolinRik3xaRli@Re df i ned in
1.7. 7 abguezolit, isoMi-bide, Bibehiabenel thidghand o Riohapldiib.cal el acted from

pyrrolidine, tetrahydropyridine, piperidine, piperazine, imdazoline,
pyrazol i ghogc,Lonanelo pphol i ne, pyridine, pyridazine, pyrazine, oxolan,
I m dazol i ne, isoxazolidine, 2-isoxazoline, isothiazolidine,

2-i sot hia39ldyaep, t hi ophene or thionorpholine, wherein said radical is
unsubstituted or nono- to penta-substituted by substituents independently

chosen fg_QNBRﬁB’%e’iéinql{é?ig@ngeﬂmQﬁh 1177 abode® 1.7.11 above, -CF3, benzyl or
by -(Cl1 -C10)-al kyl, wherein alkyl is nono to tri-substituted by

substi t@nmﬂ_cdg)deﬁmﬁhyﬁighosen fromthose as defined under 1.7.1 to
1.7.11 above, 9.2 -(d -Cl10)-al kyl, wherein alkyl is unsubstituted or nono-
to pentags léb%&ibélléb%@te@frorﬁsMbﬁ:llidihé,etﬁiréhyd%iﬁﬂﬁiﬂé‘,eﬂggédﬁiﬁébEﬁﬁ&zfnrepm those as
defi ned ipigteblide, pyrhzéiRlink, firdrl nadd@YSing) pyriBine: SridSdin& Y ta-d ¥kotavher ei n al kyl

i s unsubgfiddzdlied idkazoldife, 2-BoRedlire, Johfid2dlithe D-RYthiZBRe, HidlHahs or
[ ndependmmdf?mﬁé,en fromthose as defined under 1.7.1 to 1.7.11 above, 9.3

-(& -C7)-cycloalkyl, 9.4 -N(R13)2, wherein R73 is as defined in 1.7.7
above, oOghételn saiiedlical MRS UBERURAR YrlonbStoUstmtRsdustitutethyodubamientst O
pent a- suiRgépdndb®y dP¥sen from those as defined under 1.7.1 to 1.7.11 above, -CFs, benzyl

or by -(C; -Cyp)-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,



~substituents independently chosen fromthose as defined under 1.7.1 to
1.7.11 above, by -O(Cl -Cl10)-al kyl, by -CN, by -CF3, - C10) - al kyl,
wherein alkyl is nono to tri- substi t ut ed by subshtuen%/%s?ﬁf@fébéf |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 definegtBin 1.7.7 above, 11. -C(O-R12,
wherein R12 is phenyl or -(Cl -C7)-al kyl, wherein phenyl or alkyl are
unsubstituted or nono- to penta-substituted by substituents I ndependent |y

chosen fypmedOF62 ah aﬂé%,ﬁ "“%Q LRy lwHerdth gpt ember
2004 73 Jr%ubgtﬁl& : -'to SI l%d'b?gﬁ% &hnt@?r:degg @fh{o iﬁ’bm wher ei n
“phenyl ool kybieffiod unHQIST‘y no- 10 penta- sub

substituents i1 ndependent osen rom t hose as defi ned under 1.7.1to
1.7.11 appvgs, & -aﬂ(f(lqldher@hpalkﬁEslﬁ)Hsub%ﬂé@mea &b ﬁta%ﬁ&ﬁ pyted or rnono-
to pent ag@ufimbh ‘Mo%‘ﬂe enttg'dﬁc?éeh ﬂ1§sé5 8@@% %'HEI Lhose as
defi ned under 1. 11 above, yI-

- C6) - al ky4 .okl ) | - (CB C4) cycl oal kyI or 16. -(d
-C4) -al kzl J(Rl Cag}aﬁ(\}\gﬁoer(gﬁncg?gyll s as defined in 1.7.7 above, R5 is as

defined s chbrbﬁ_gﬁ(gl @S_QPQ\ﬁaoalﬁﬁorm and R8 independently of one another
are chosen from hydrogen atomor nmethyl, wth the follow ng provisos for

case b):igmen B84 Y | wheRBiniFe® R0 R é&ﬁ@??@o al kyl nonosubstituted
by either an ?%su@sﬁﬁ?u%e\gl phgny or a [-] COO- (C1 -%')eo) al kyl ; and when R3

s an O;Qf(}},asqeﬁ,),é@égqhnr@gggymvbt uted by a -(C3 -C7)-cycl oal kyl, R6 is
‘hydrogen. 2. A conpound of the formula | as claimed in clai m1 wherein in
case a) RBRY aBd R BRlepadb SRR

| ndepencl@im ghi f‘gfom@gp,aagéﬁgf ig;r?:q))c hoggﬁg?{{d%ﬁlfﬁ@@?{opd dgegtagsr?’nn @ aro én

cyano, nitro, amno, -O (ClL -Cr2-al kyl, wherein alkyl is unsubstltut ed or

subst i t Upiesh RYis rIBIYR? is neFah OQE§+C10)C§@I md%glbs} l%'ted’\é(}ﬁ'é[@abp%r818 i s

Indepenolm@,hbémm&dgﬁ@nﬁepat@@oqb,s)s(@,n) mraday rogen at 1 -C7)-alkyl,
phenyl, -C(O) -phenyl -C( -pyrid -C(O - NH phenyl , C(O) Opheny!

- () - Oitizh R® S4h-a sy falky%@uosﬁ.n@éﬂtut@aby%' - PBRIOBIL RE [/ Py dyl or
phenyl aj dga}ﬁubstltut nono- to tri- stitut e(? Yy substituents

i ndependent 'y chosen fromthose as defi ned under 1.7.1 to 1.7.11, or RI18

t oget herp W &dingdiRdak iHeGBRRLIAT A bihitheth €Binh 4, WiterbARESkef AT M a het er ocycl e
having 5 to 7 ring atons,

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, CTB) alkyl, 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,
phenyl, -C{(O)-phenyl, -C{O)-pyridyl, -C(O)-NH-phenyl, -C(O)-O-phenyi, —C(O) -0-(Cq -
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



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 ne&m?m@e‘?zo?"to
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-NHphenyl, -C(Oz#L0 phenyl, -C(O-0O(CL - C4)-alkyl or
-C(O-(C1L -C7)-al kyl, wherein each al kyl is unsubstituted or nono- to tri-

nder 1 p o et TR e JGRERAGRIL Y e R T R AB i o

nitrogen atomto Wmch |’t I s bonded forma heterocycle having 5 to 7 ring

at ons, QE(ofOR2 Quiihéin RWRI R dArRdd ned as in 1.11 above, R4 is
cyano, am ngb 3 (C1 mC7) al kyl, \/\ﬂ&l'erﬁeﬁaﬁr;l1 a b I's substituted by phenyl;

- CF2 'Cﬁ@‘,iscﬁfdram)(& -&Y‘%ﬂl%ﬁ?&%@?ls'sﬂgﬁi?&@ﬁ'ﬁ%bjﬁagﬁf one anot her

chosen from ogen atom phenyl ,

“0(O) - pytrdYe, < Onehphenyl , -C(O-O-phenyl, ~G(O)-0 (C1 - C)-al kyl or
-C(O-(C1 -C7)-al kyI whereln each al kyl , pyridyl or phenyl are

unsubst indr&d R'Of ifRIpRAdSA "fbnéHn‘?c?tﬁértdﬁbgéMr ﬂ?&‘rB é mo(fc 0R8 APt her as

defi ned gwaf@r .ckol-phehy, -CloYpyibiyt, G&(ORhH -C&bt en Y4tom to
whi ch i te ) sikgostde ary Harh §ch %) Oy
-R 4, W%%I:i% bﬁlg)u)%gﬁt&e?%débegderﬁ g ﬁ u le,ﬂ( uetﬁyl , Whi ch

phenyl 1457.1 8 uents
| ndepenq@(};nggg§ gm%iﬂffﬁg’ﬁ?ﬂ}ﬁ@@eé‘s& efl ne'gﬁ L{E%EAFM%H? Tp%héf%pcﬁﬁ(ﬁt% am no or
-N(R 8)2, wherein R18 is independently of one another chosen from hydrogen
atom - (g(?b) K™ -alkyl, phenyl, -C(O-phenyl, -C(O-pyridyl,

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

-C7) - al K%He’reli'wf?é £drB, ?éﬁ:@ ik idl foUes Qﬁ( ! witfic! 1o tri-

subst i t yhaghdtRAPENHBAL- ty p@ﬁta%@ﬁstﬁuﬂ@& 5( lt IH&E‘% f oZerﬂ-fr(Brﬂ 1.7.11,
or R18 tﬁmsrt%rrnmhdérhw m&wgqnaaher&tm 'Ch 't s bon orm a

het erocycl e having 5 7 ring ato or - ) O R 2, wherein R12 is

phenyl  QherdiPR™ i€ Hd leKe!éntl W@ﬁ@éﬁbtﬁ&'cﬂoé&?ﬁmﬁl\ hﬁi bmar(%1- I %Hﬁﬁt | tuted
o1 _MonophbAyPENLIRRALLL ﬁﬂ:dw & ww@r@r% from

t hose a$34§1§ikylﬂﬁ‘ CUON®, -3, Ay, Whedeirf edch ARPIL m pendent'y
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together with the nitrogen atom to which it is bonded form a heterocycle havmg 5t07
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; -



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 ndependently of one another are hydrogen atom hal ogen!5 SSRipmber?G0o.

am no, -O(Cl-C7)-al kyl, wherein al kyl 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) NH phenyl, -C(O -0 phenyl, -C(O-0(Cl 15 Septemnber

2004 75 E&?)a R% (G Héi 7()7)a1|&Pi'~heFé7r) eé”dh%éf&:l ﬁﬁﬁgl?ﬂr Ehﬁ'@f@r AriMbait J' dyl or

-phenyl apfny tbd iHle Bk i y of one
another ag ge f'ﬁe |li1t e itn @en &t}p é)cﬂ%} he

ni trogeny ed Torma ero cle aV| to 7 ring
at ons,- S(é\gy R14, erel n y S zero 1 or 2, and R14 is -(Cl - CBO) al kyl ,

phenyl 1pheny| IS unsubstituted or nobno- to penta-substituted by
substitue é i ndependent|y chosen from those as defined under 1.7.1 to

1.7.11, aabam 0k N RPh2and wﬂ%? : uk ﬁBﬁ f one anot her
chosen f oy, mqfeai?ﬂqo%ow enfeutst m %m ’&J?
- (O - PY{HodY bs defire qr}¥171 al kyl or
-C(O-(C1 - C?)-alky V\/nereln eac usubstltuted or m)no- to tri-

ggbg I8t uavﬁé#eirrhugepaeﬁ h¥nt%’of%ﬁ@aﬁ&ﬂépﬁ{os fr. ,%f HQ % 3’5’}9?4'1 7. 11,
heterocygﬁgﬁ (0 Vlﬂhte IC’C)—alfi %%Em hQn ub ’ﬁo{I rlc-g212 IS
phenyl  ogtssfifute e% t§,of @ ﬁc‘)tﬂelsé%' rH &UM eral ﬂnsubst'tut ed
or mono- toégh@rem@m@fadf Pl Borseatn g ffae 8£'E£1Vn§??é?“ from

those asjgleiipe I'S c ano am no
-O-(C1 -C7)-al kyl, wherein al kyI IS substltuted by phenyl, -CF2-

-CF3, - NGB 2R™ ﬁwz eh§i dr %?per) oPlin QA6 o kips en n from
hydmgenuﬁstu%ﬁtut‘eﬁ miché) o9 t‘o ubsﬁl su %n‘t éfé en &)?osg
- O - BQ@thane@(L@iep{? %‘ AT § %)@Q? rﬁgﬁﬂ‘y(Cl

-C7) - aI kyl, wherein each al kyI pyri or phenyl are unsubstl}ut ed hor
nono- t ort u m t'hose as
defi ned Epfﬁﬁfwﬂgiﬁﬁﬁg’iw(é l@s} blk i‘gﬁ%@e er%’%\%ﬁ%’t t¥%59ﬁﬁt§|‘%ggﬁ atomto
which it i€ bonded form a heterocycle having 5 to 7 ring atons,

wherein R'® is independently of one another chosen from hydrogen atom, ~(C -Cy)-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,



S(Ovy-R14, whereiny is zero, | or 2, and R14 is -(Cl -C10)-al kyl, phenyl,
whi ch phenyl is wunsubstituted or nono- to penta-substituted by
substituents independently chosen from those as defi nedtuberiember2004t o
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-NHphenyl, -C(O7?O phenyl, -C(O-0(Cl- C4)-al kyl or
-C(O-(C1-C7)-al kyl, wherein each alkyl is unsubstituted or nono- to tri-
substi t uhggl by substituents independently chosen fromthose as defined
under 1.7.1 to 1.7.11, or R18 together with. the nitrogen atomto which it
i s bondeff sdsMchind®indtigycl € having 5 to 7 ring atons, or -C(O -0 R12,
wherein R12 is phenyl or -(Cl-C7)-al kyl, wherein said phenyl or alkyl are
unsubst i & U4 86nesund formiufy PeNt a- substituted by substituents independently
chosen from those as defined under 1.7.1 to 1.7.11 above, R6, R7 and R8
i ndependently of one another gare chosen from hydrogen atgm or nethyl, 15
Sept enber 2004 76 and R5 is as_defineddn claiml. 4. A conpound of
formula Il or a stereoisonerig g """rrpound of the fornmula Il or a
physi ol ogi cal | y tol erabl e gsafy d of the fornula Il, wherein;
- R and R2 are independently of p# e¢” chosen from hydrogen atom
hal ogen, cyano, amno, -O(CL&C4)-Blkyl, nitro, -CF3, -CF2 -CF3, -S(Ovy
-R74, whereiny is | or 2, R 1% is ino, -(Cd -C7)-al kyl or phenyl, which
phenyl is unsubstituted or nono- to tri-substituted as defined for
substi t ugmd StetbdiBietic forth df@ cbmpolind bithé kGHMalil or a ichgtea)lPsicab R18 is
I ndependgiidfa @impdd 8NBE femuf IR SR rdif.om hydrogenbg)tgomg%- %ﬁﬁ
Cr)-alkyl-C(O-(C, -Cr)-alkyl, -C(O-phenyl, C(O-pyridyl, -C(O-NH(Cl
-C4)-al k! ancgg(h Q)emh@émm oﬁ;f Qﬁotﬁér(aﬁ%ser%c%m%&% efbtonf Fhiogén ) -2l ky!
erein hb Gathino, -G [hitto, aCK;, -GS ER3 s Oor nmono- to
tri -subsﬁét uted i ndepe1nd£e)ﬁt 'y of one adr;i'f)lzt her agcy)téefi ned under 1.7.1 to
1.7.11 i whérkmiyws ¥,0r0r RR iSain@@el(0SLC Walih) dHPheRESRNiAN pRarPisMAsGibtikited S bonded
forma Heheid ey 6l aibsRvicatsTictifed fof SMhtiflcARRINABR1 73! 1BYiaN91 indBil%s, - O (CL
-C4)-alkyl, nitro, -CF3, -CF2 -CF3, -S(Ovy -Rl4, whereiny is 1 or 2, Rl4
i's am noN(REE whéréim R iihdéenBBRI)df onRhERePERRYA frbf HARIYRALidHLAE, Oor nono-
to tri- spbsiyl-CuoRe,as,)diy, e®)tHenAUBEb) S P} TOMEL(C-Cylalkf -ég)-ll In
cl ai m 1, 0-pNeRIB)R0)-0e, ec))-ditdbor J-Qﬁfmmj% Fatn Bfricn angNHoRERyIGROSEN from
hydr ogenurgubsituted 6r moné-thtiabtibstitUtéd hdéSehdafty ofdnk Mnothe A defa8 MM ber
- C( O - py1.7dyth 1. 72 A @)cldinph 6nRIE togthPwitvittdgbn atom to which it is bonded form a
heterocycle having 5 to 7 ring atoms,

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,



-CGA)-alkyl, -C(O-0(C1 -c4)-alkyl or -(C, -Cl10)-al kyl, wherein pyridyl

al kyl or phenyl are wunsubstituted or nono- to trl-substltut ed
substituents independently chosen from those as defined %ﬁ%ﬁmi’eﬁz@“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 -Cl0)-al kyl, wherein al kylzzs unsubstituted or nono- to :
tri-substi tut ed by substituents independently chosen fromthose as defi ned

"%10)-ai £ i éﬁ‘:&ﬁ%&r 5’1%@"“&% BBl ateglnas ot PRE Rl o | <

m
tuted |ndependently of one another as

unsubstltute or nono- rl-subs 0 4
7 |rpng|a[rﬂjs kutBhs substitute
bl o Pfo? °4 i “t.i o not? P%hiigfﬂ glaiml,

defined yndor which urtné?Jb

or mono-4 £Q 4tk raﬁﬁ’

or -N(R éﬂkﬁf -c k) b & h B(bi-om

hydr ogenygat @%104- I, - 7) %é/reﬂ g )Qb (& ikb ?18% C 0) Idheﬁ 1'

A9- DY ki gy 3l i '”ted S E stitutsd © - C>(Cl

ansubst | TRt 58 b def%%b?agaefﬂ rh% %ﬂf g another as
defi ned gr hﬁg}é’en tmt%"hi@lnc aim o1 , V hetrovmrtI nitrogen

atomto which it is bonded forma heterocycle haV| ng 5 to 7 ring atons. 5.
A CO”poué‘qi\E’émé&InHIHfﬂmllnhla(lilo or a stereoisoneric formof a conpound of the
formula I'l or a ph y5|o ogically tolerable salt of a co Bund of the
formula I'l, wherein; i1s hponmo, -CF3 or chloro, R2 is hydrogen atom or
O(Cl-CZ)-aIkyI, R3|s-N : )2. wherein R18 is independently of one

anot her chosen from hydrogen g A O \pyridyl, -C(O-phenyl, -(Cl
-Cr)-alkyl, -C(O-(C1 - 04212 5 -WO-(C1 - C4) al kyl , V\,herein al kyl
or phenyl are unsubstituted oryoef % i -substituted by substituents

i ndependently chosen from hal ogen OtN O(Cl -C2)-alkyl, and R5 is hydrogen
atom nethyl or -S(0)2 -CH3. & A cigrpound of the forrrula Il as claimed in
claim5, wherein Rl is chloro, R3 is -NC(O-CH2 -OCH3, and R2 and R5 are

each hyd§Qu88reBls8Meri®form3f alcompBLie ein
PYT T Oyl 4o HBSRBLAFEARS Rimolh thfe%f.g%bma 163 ShysRiSgicatly orehale

R' is bromo, -CF or chloro,

R? is hydrogen atom or O-(C, -C,)-alkyl,

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 -Cy)-alkyl or -C(0)-0-(C; -Ca)-
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.



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 enbel® Semgmber 2004p
process for the preparation of a conmpound of the formula | as clainmed in

claim1l, which conprises reacting a conpound of formula Il Rl nfl) B9z H
j14 in which Rl, R2, R3, R4, B6, B7, B and B9 are each as defined in
formula I, with a conpound of the formula IV, (Min the presence of a

acid, to,yheld ound of the fornul R, R2 1 B?--B6 R3N.1 R which is
react ed %ﬁﬁrﬁgisi%?:iﬁr%eprﬁ%{%g%neor}&cdm?pé)tugaOt\/ﬁhfaﬁorﬁéw grimesifiglaidyde (Rre6 is
H to give h% nd of fornula VI and then oxidizing fornula VI to give
a conpou fornul.a VI (VU) 15 Septenmber 2004 79 where R to R4, R6
to R3 an%%ﬁE'I;Q%Q%pg‘ﬁ'{eﬂJ(ﬁO@éﬁ lrllied in formula 1, a conpound of formula (1).
8. A process according to claim7, wherein a conpou of the fornmula VII is
reacted with a conpound, of Khe fornula VI1I Y-R5 ( ) where Y is hal ogen
or -CHand R5 is as defﬁqeg_ n formula I, to give a conmpound of the
formula I. 9. A process B0 ing to claim?7, which further conprises
resolving a conpound gf ghe / :
R"Q ‘NH
Bg 2
[y
R
in which R', R%, R®, R*, B, B;, Bs and By are each as defined in formula 1, with a
‘compound of the formula IV,

()
, R7 Q
: \/OYﬁ/k - '
_ /\Q RE
O

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)




formula | formed by the process of claim7, which on account of its

chem cal structure occurs in enantioneric forns, into the pure enantioners
by salt formation with enantionerically pure acids or bbxegptember 2004
chromat ography on chiral stationary phases or derivatization by neans of
chiral enantionerically pure conmpounds, separation of the diastereoners

t hus obtai ned, and renoval of the chival auxiliary groups. 10. A process
according to claim8, which further conprises resolving a conpound of the
formul a nd8/RMY RBYRY BRINAERTS B bretdBddindd ]jr'wahﬁlma?,% &ﬁﬁpﬁ'ﬁﬂ& offorhbid

chem calgstructure occurs in enantioneric forms, into the pure enantioners
by salt formation with enantionerically pure acids or bases,

chromat Oﬂreﬁggﬂbﬁe%&hhﬁr@ to et 70 QALKIPA BSRBoRd ordi foﬁ'ﬁﬁlb 24t ﬁa@c@é Wigans of
chiral epafhbQiRl 4% fo¥midfigy compounds, separation of the —diastereomers

t hus obtained, and renoval of the chiral auxiliary groups. 11. A process

accor di ng.ﬁﬁq\/ml)ai m 7, which further conprises isolating a conpound of the
formula | prepared by the process of claim7, either in free formor, in
the caseyRdretys a8’ 8PISH Ghd RE i Cadtine D fofofm@A Q4B Jive & Uhdgg thk T Nto
physi ol ogtg@hly t%Perabl e salts. 12. IAeprocess a’ccg'rvgi (r)%wﬁ;cc)) c{j]aflﬂmé& whi ch
further conprises isolating a conpound of the fornula | prepared by the

process ®fa 6loabdd sbcoliirid8leldim 71 (AR h FGHEHBr 8bmp iébstrgﬁol\ﬁﬁﬁgﬁf%p&h}ﬁj offhesence of
aci di ¢ obrrR@a | for@e@ SR $he SOBYET dflcRg i7t wi ER% ¥SIR bR Ghichl sRlcRGab! e salt.
13. A Proeassn @REMIGHENE féthsS Indd e DurdBh bk BEaItG tioA With! SO! ating a
compoundsrintibiricdllp prel dids dHbaBEY, HrdmYateyragiRSch chirafsthttar) phdse§r f Or m or,
in the CRIRaflatibh By HARS BE&hirdl endifiibfiefically phASESmMSHUALD SepMBiNELAthdg 1t into
physi ol agagalebihetOhas BBtaRcd daddrembfal dhtiRPEMAPALHIRR, YLSGH conmprises an

ef fi caci ous anount of at |east one conpound chosen fromthe conpounds of
fornul a 40, aspretaistREorkdMgtd dlalh &; which RHePLAHbERL h¥sonify SEGRb&InIdrinlf the
conpoundgmlila | fPmEQ bYSprbcs ARIaRRS! ARK b} a'%&&rn%efi iGl itﬂfd?&r@* the
conpoundsecfs ih BRaktRiMBrcJorms, IROBERFe Bhdniolerd BRIt ORRBAMABCEULT cal Ty

sui t abl exrRfomBiioaRy PlRAIA! drbatsY, @haRlRodtXobrEtHial & ntai)}’;ﬁ]as btve
CoNpoUNteRivaiitalion bpfiéand 8f chiralBidMaEmEREalll RBrPERHRMIS RePlrafoPBapgRCEUt i cal
for the pafisRyngid hu®bbthihel i @oval ot i) AdkiRP§BusOUr S€ an I ncreased
activity of Ik B kinase is involved, conprising bringing into a suitable
adm ni sty BEcdseataHing 26 Slin® PewSIBNRAHBHCSRRRRE iddifhifY @ cofPBRAYBCnef

formul a fdrmd% | GrephRAs the BREeSoftISMer, @MGINRES forh W Th He &ise und of
fornul a dregdnca oPBYigic @k Bﬁéiég}du?ﬁs,tc%hﬁérﬁh%ﬁirﬁ@bﬁyéﬂilo@mll?‘?&@r@iﬂl@@aﬁ _formula 1,
together with a pharmaceutically suitable and physiologically tolerable
exci pi enf2, AWresedsacB§idinG o ciBffn BNWhiB? Aither EdrRgtisat Rokihg dRBRIPEGRY bpthg hosen
from cargeuial pEha@dtby thé bfRE& ofl s, BRkr \WHRES TImBR, in e cd38 oriie BY

t oget herprégenhc@f BI4IE of Badic §MApS) dohO&RRAY 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




atons at the sane tinme; where the substituents Rl, R2, RS, R4 and R8 may be
i ndependent|ly chosen from 1. hydrogen atom 2. haI ogen, . - CN,
5. sulfo, 6. -NO2, 7. -NH2, 8. alkoxy, 9. substltuted‘fia'f’l‘?P(‘i%ﬁ"fi’fif(iz004
-NH-C(O) -R15, wherein R15 is a heterocycle having 5 to 7 ring atons, an

al kyl, an aryl, a substituted aryl or a substituted al kyl, 11. -OOOH, 12.
~-O-R10, wherein Rl is alkyl, substituged alkyl or aryl, 13. -C(O-R12,
wherein R12 is alkyl, substituted al kyl or aryl, 14 C(O) O R 2, wherein

Sﬁgs't;staégtlé}ems%ﬂ%ﬁci%ﬁﬂﬁlga@é é/c%nf d)ﬁ'ulal&% g&&lo tof ?%t ofjat7 {ed
al kyl, ié’ggntzigd4 g g w Cflé?ﬂ céégtlcall %'ta% r'gl/l that at
| east one of R, R3, R4 and R& is not a hydrogen atom R5 is 1.

hydr Oger\Nﬁ”ér@iﬁ‘Be, 37, % Lk 1B, afe nﬁd 5’()5|'n I ﬁﬂjs%p%ﬁhe ty LRSLdr b HarBbn QRPnLAndTOr €
POSi ti ONGtr&YenatEme andWherdth BE \§8 ﬁ)geth B orB AWMt idhoxyl . 4.
- (O - R%t6is 2t theaMledimdD, 1N 'S

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

2. halogen,

. sulfo,
8. -NO,,
7. -NH,
8. alkoxy,
9. substituted amino,

10. -NH-C(0)-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. -0-R", wherein R is alkyt, substituted alkyl or aryl,

13. -0(0)-n‘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,



a) alkyl, b) alkyl radical, substituted at one or nore positions by one or
nore of the radicals, halogen, amno or hydroxyl, c¢) aryl, d) aryl

radi cal, substituted at one or nore positions by one or {ﬁﬁ@t@mb@wm

radi cal s, hal ogen, am no, or hydroxyl, e) -NH2, f) alkoxy or g)
~Substituted am no, and Rs and R7 may be independently chosen from 1.

hydr ogen atom 2. halogen, 3. -OH 41 nethyl, 5. -O(Cl -C, o)-alkyl,
“wherein alkyl -is unsubstituted or nono- to tri-substituted by substituents
i ndepen pgd;,ya hosen from 16 Septenber 2004 82 5.1 aryl, 5.2 halogen, 5.3
- NO2, .4 sulfo, 5.5 -COCH, 5.6 -NH2, 5.7 -0-(C1l-CA4)-alkyl or 5.8 -OH,
or 6. %R_JC?FZ) Fs\/\/nerei n R 13 is independently of one another chosen from
hydrogen atom ~ aryl, -C(O-(d-C4)-al kyl or substituted aryl or alkyl,

wher ei n g@i&bdtgéi@)ti'iéhagé onc 9 REIRRYR? 8 aHHW?sSﬁéttaLﬂa@go&%h i o- or

tri-substitute ent'ly’ of one anot her "under 5.1 to 5-8,
or R 13dsggether with the nitrogen atomto which it is bonded forma

het erocycle having 5 to 7 ring atons. 16. The nmethod as clainmed in claim
15, wher gldrobh aldfr, B8, and 139 are each a carbon atom R, R2, R3, R4 and
R' are independently chosen from

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



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 ¥or23gatemaerdiSdy|

whi ch is unsubstituted or nono- to penta-substituted by substituents

i ndependently chosen from hal ogen or -0-(Cd -C4)-al kyl, 7.2 hal ogen, 15

- Septenber 2004 83 7.3 -NH2, 7.4 -OH 87.5 -COOR16, wherein R16 is hydogen
atomor -(Cl -Cl0)-alkyl, 7.6 -N®2, 7.7 -S(Oy -Rl4, whereiny is zero, 1
or 2, R1§1ia§y|,-(01 - C10) - al kyl, phenyl, which phenyl is unsubstituted or
nono- to penta-substituted by substituents independently chosen from those
as defingdpdpdes 7-1 to 7.11, amno or -N(R13)2, wherein R13 is

i ndependent |y of one another chosen from hydrogen atom phenyl, -(d -
C10) - al kyb . NnoS(O -(CL -C7)-al kyl, -C(O-phenyl, -C(O-NH(CL -C7)-al kyl,
-C(O -0 phenyl, - C(O-NHphenyl, -C(O-0O(Cl -C7)-alkyl, -S(Oy -R14,

wherein £44,@0d y are as defined imediately above, and wherein the R13

al kyl or phenyl groups in each case are unsubstituted or nono- to

pent a- subgtibpied by substituents independently chosen fromthose as
defined under 7.1 to 7.11 above, or R13 together with the nitrogen atomto
whi ch itsgsyponded forma heterocycle having 5 to 7 ring atons, 7.8

- O phenyl, wherein phenyl is unsubstituted or nono- to penta-substituted by
substit ueptg (cndepangent |y chosen fromthose as defined under 7.1 to 7.11
above, 7.9 a radical "selected frompyrrolidine, tetrahydropyridine,

pi peri difg.opi gerazine, imdazoline, pyrazolidine, furan, norpholine,

pyri di nes. -RUX*adidiein ROV dkdeB@nd 9 oRbne ahdTheiadBLed fom HyERER atdH,ne:
2- i, I : , t h ’
sonacgie o) G stalr o Lop gl . NEBAERGE:

t hi onor pholin -cycl
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,



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 frombp rroI|d| ne,

t et rahydropyri di ne, piperidine, piperazine, imdazoline! é?ﬁ@i‘éﬁ%ﬁ%
furan, norpholine, pyridine, pyridazine, pyrazine, oxolan, imdazoline,

i soxazol i dine, 2-isoxazoline, isothiazolidine, 2-isothiazo|ine, t hi ophene
or thionorpholine, wherein said radigal is unsubstituted or nono- to
pent a-substituted by substituents independently chosen fromthose as
defined ynd 7 1 to .7.11 above, -CF3, benzyl or by -(Cl-C10)-alkyl,
wher ei n al ky s mono to tri-substituted i ndependently of one another as
defi ned l;lq_d_@’H 7.1 to 7.11 above, 15 Septenber 2004 84 9.2 -(C -C10)-al kyl,
wherein alkyl 'is unsubstituted or nono- to penta-substituted by

bove or By SO (A SRR R ORGP 1 st tut ed or mono- to

pent a- subgt ijt ed by substi tuents |ndependently chosen fromthose as
defined under 7.1 to 7.11 above, -(C3 -C7)- cycl oal kyl, 9.4 -N(R13) 2,

wher ei n Ry3g)s), a8 daldrBRY il O rz 70 nyl 1S
unsubsti Bh&ﬁ)& tt)é{edrg})%nm R J‘E&% t%ﬁ?nts fﬁ Lﬁ%fif%f& g)g,?ndent Iy
chosen ff(h%?é%%ﬂéﬁgﬁ%n%@”ﬁé?% §rfu(1 ¢

- C10) - al ) "al kyl , vvherel n al kyI is nono to

td- SUbS&héﬂétﬁ%’m& Hbrtu toﬁe aﬂgtﬂgle %Qﬁ thﬁgxﬂ Lt h'éﬂ s_defined
under Qlk ]7 é(b)_ @‘ %@hj } F( _ | Ca|
\(ljme:‘lcge](cjo ﬁ“&%{g @( i C( )‘al‘g} @)érel N |s p

-Cytal ky e? in peﬁenyl or al kyl are unsubsti t ut ed or m)no- to

pent a- SUBss b Fehor sy & AP mbl2SS, 2

def d I
((acllneC7 i?ﬁ&] d)tr)el n p e'?r%g e;a?i E'£<';r§%:au0§rs'u ute ddr%r’ﬁﬁg?n%/o o

pent a- su tltute y substituents |ndependently chosen from those as

defi ned ang tHerwi =Y efalVA | is
unsubsti ¥ eopﬁg r'rftf)ﬁg‘-znt og e%ttg'tgljjﬁ-'s[%}} T S&Jé)gg%&o e}gés/ttti"rtcj}éj\fw?e{'L?é“n]ﬁﬁéeph)%ndentIy
chosen fromt osé as defi ned under 7.1 to 7. 11 above, -0 (Cl

- 36) - al kyk-.0-drehyvi @ is fmsubsfitufet%r nfdhb: & i %7 ycl oal kyl,
16, - (CL S iR aﬁfgﬁgf o is o ey i@ }H%; Uy 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(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 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,



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 nmono- to penta-substi ttieeptegber 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-substg4guted by substituents independently
chosen fromthose as defined under 7.1 to 7.4, or -N(R 3)2, vvherein R13 is

as defingg & ¢, 7. H al £d 6080 &0 pd (JQ} ! ""here' n R9

= 5 ookl eh@.aﬁ%ﬂésﬁ %%ﬁ%%\%?ﬂ R s e (o

ohieh th&}b gﬁ%r@ﬁ unSibshiteit E & u 0 Lg% nal oxygen
stfen n Q{tlg]g R7 | Se &s d\@ﬁ?{éoﬂneélnﬂ1 é)

~atomin the ring an ependen one ano her aré chosen from
hydr ogeng at.qm.- @g)_,gefogy( . 17. The method as clained in claim16, wherein
B6, B7, B8, and are each a carbon atom Rl1, R2, R3 and R4 independently

of one agatRasBar [(=81)] | yano, nitro, amno, -O(Cl
-Cy) -al kgﬁ h%eﬁy@:&?lg-':g %%}?%%ﬁ‘ﬁgd 196}'_7‘()]:&?%0%3 N(R 3)2 wherein R13 is

' ndepend@ﬁhﬁnﬂfwﬁ’é}gm%ﬁgﬁﬂ%urfslﬁﬁ filted 6P %QEBQQ/ ' '&Erﬂ)én;" kyl',
1 to

phenyl pend&ﬁlP)ch f thos E %

O - 06%1 ‘01(0:)49‘|kﬂ BYION, DI S, b C1 i )' MWhe?in ak(;l is . Wwherei n
al kyl, tﬁi‘rﬂf M%(lﬁéy &h@ﬂ)ﬁé&]@\’rﬂe émféH fr m%oé@%ggﬂ %hha?ﬁbg} tuted by
of cl ai mg(gﬁgté% F%ggfﬁé;gﬁ%gtzgﬁnd@ff taglﬁgghgﬁpn ﬁ&g“ﬁ&h V\ﬁ i F\g bonded form

a heterocycle ﬁaV|ng to 7 ri'ng atons, -S(QO 14, mhereln y is zero, 1
or 2, angh Reb)R"?; mae RO R lor BN iy ISR IPHRINY ori iyl Yrasubst i tut ed
OF MDNO- @b B DieAoF FloRb tb&%ﬁﬁé el E ’ﬁg(éﬁuaﬁgbég g‘ﬁ@v #rbas@ bk 10 7. 11
of cl ai nd&e agALFHRIUndarN s In epen t one anot her
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unsubstituted or nono- to

13. «(C, -Cyo)-alkyl, wherein alkyl is unsubstituted or mono- to penta-substituted by
substituents independently chosen from those as defined under 7.1 to 7.11 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



tri-substituted i ndependently of one another as defined under 7.1 to 7.11
of claim16, or R13 together with nitrogen atomto which it is bonded form
a heterocycle having 5 to 7 ring atons, or -C(O) -O R12,1hReptemper2qes
phenyl or -(Cd -C7)-al kyl, wherein said phenyl or alkyl 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 R38 independently
of one anot her are hydrogen atom nethyl, amno, -N(R 3 )2, wherein R13 is

i ndependen e an her 0S om hydr ogen atom -(C1
-C7) - al k;&/Ig&S e&“')S' &e}% ﬁftﬂ)g (O -pyridyl, -C(O- NH(C1

- - al kyl -(C1 -Cl10) - al kyl
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adm ni st for m at I east one corrpound chosen froma conpound of
formul a ?% § é rbon orm of a compound of the forrmula 11, or a
physi ol o of the formul a |1 toget her
wth a p o%% h B fo?;g@—; ﬁ%?;gr %‘E{% aégggpa%s[ag exci pi ent,
wher ei n, and 35% SRY 70gen at om
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-C(O - pyr| &yl %stle 5 %)at Cl C4) aI kyl, or -(Cl
- C10) - al ’?Qaerel n pyri dyI al kyI or phenyl are unsubst ituted or mono-

to tri- hutl o)”é?l%ﬁ) q% Nt L ﬁ n from those as
de“ ned Hﬂﬁﬁ:stlt f? nta Hiuge asOJef § Es“élg]s%ﬁu undte t1h[8 7’?'1'1t rogen
O of claim 16, amino or - N(R1 Yo,

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,



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 ato and R5 is
hydrogen atom -(C -Cl10)-al kyl, wherein alkyl is unsubs{g$%ﬂt@ﬂb@'r2%no- 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(ClL -C70)-al kyl, wherggn al kyl is unsubstituted or nono- to
tri-substituted by substituents i ndependently chosen fromthose as defined

under 1 BYiha, ubst tut ed.or nono- to
tri -subsgﬁe&%eZ (Sl |e8 nglotqjgnt@hlﬁrf epaen n?f1 %’F%dgﬁ all%m MA@ ¥s def i ned
under - cI aim1l6, or 15 Septenber 2004 87 wherein R13 is

mdependq: A 95 Q cn% 2\ . (fl(;(% enroa - C7)-al kyl -
C(C(O)O)(ﬁif?: é%;%m’s; ‘%ﬂég i3 4;822[ ‘ﬁe@% qrﬁ%lsz'p %}‘%ﬂgi er%‘“%l kyl ,
tri - subsh %ﬁgw g Eﬁvﬁ%*ﬁa@ﬁ%ﬁﬁﬁnaé%@?@in W‘Jﬁ@gﬁ# PR 2 hose as
defined under O\fnf(t % 1 of claim16, or R13 together vmththe ni trogen

atomto which it is bonded.forma heterocycle having 5®0 7 ri ng atoms.
19. A nmethod for the productyop of a gonmpound for the prophylaxis or

therapy of disorders in whog am\i ncreased activity of Ik B kinase
i's involved, conprising REiAg

| east one corrpound chosen froyp-aX -‘-:-, d of fornula I, 00 wherein Rl, R2
and R3 are |ndependently chosn fr¥m hydrogen atom hal ogen, cyano, am no,
-0 (Cl-4)-al kyl, nitro, -CF® or Lerein R13 is independently of one

anot her chosen from hydrogen atom - (Cl -4)-alkyl, -C(O-(ClL -C7)-alkyl,

pﬁfa%l pgg %%Yémi&g%rgfomqgfyéonﬁ%ungﬁghe%@ %b%g?@ @9%@% tr%ﬂ{l%la%lils or

i ndepend en or R5 is hydrogen
atom - 9%&?{’5%%%@1‘%2 CH3, C(O) rmrphollnyl _CH2 -CH2 - OH

or - EérQPn R r;afvarg %?r}enﬂgfzm’eﬁ Fhggnd R are
a hydr og%ﬁ g BnRa
br ono, g‘ i oro y?:!rog?en &0 R3 | s _
hydr ogengi4is amino, «(C; -Cy)-alkyl phenyt which is unsubstituted or mono- to tri- substltuted by

sub&;,gltuents independently chosen from those as defined 7.1 to 7.9 of claim 186, or -
N(R™)z,

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 16, -C(0)-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



atom brono, chioro or -N(R13)2, wherein R13 is independently of one

anot her chosen from hydrogen atom -C(O) -phenyl, -(ClL -C7)-alk

-C(O-(CL -c4)-alkyl or -C(O-O(CL -C4)-al kyl, wherein H teragerp?{?@ﬂw are
unsubstituted or nmono- to tri-substituted by substituents independently
chosen from halogen or -O(C1 -C2)-alkyl, and R5 is hydrogen atom
-C(O-043 -, nmethyl or -S(0Q2 -CH3, pgpvided that no nore than two of RI,
R2, R3 and R5 are a hydrogen atom 21 The rret hod as cI ai ned in cI aim 19,
where in 1l 20 4
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R® is hydrogen atom, -C(O)-0H3 -, methyl, -5(0), -CHjs, -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



24. The use as clained in claim?22, wherein the disorder is a inflammtion
di sorder chosen fromarthritis and arthritic conditions %5. Tpe % as
claimed in claim24, wherein the disorder is arthritis of® ?W?H‘?ﬁéb
conditions chosen fromrheumatoid arthritis, rheumatoid spondylitis, gouty
arthritis, traumatic arthritis, rubella arthritis, psoriatic arthritis,
and osteoarthritis. 26. The use of claLm 22, wherein the disorder is
chronic pul nonary inflammtory di seases chosen from asthma and adul t
respiratory. distress syndrome. 27, se og claim?22, wherein the
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cyt onegal 3?rf’u IS MYEeaRM3ia™ ARl IR AnBYTPEN BB group of viruses. 15
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one di sor gghufactieed; ailediddfnent for BaSting A SutiEhSEXpERIncing aBRESTRe dRBkRPar thritis,
r heunat oi @vavih§ah iricleasedb@hiy 688 ﬁnie_sease, car ci nonat ous di sorders and
cardiac infarct. 35. The process according to claim9, wherein the chiral
enant i onez3.qakluge BEERIMRIARRIMAS, \Hicfein d W last s disthder Ieinpr ocess accor di ng
to cl ai m ihflammatsre bouté Bgnovhik S taberelass, | aigesd cepddigy mudels deg@rep@UNds are am no
aci ds. 37cachbga,Ratend swidednie, 28dotokiga, sepsie, septioshdelk, endotaxic ahdokponmat ous
di sor der gmoh ridgetiat sepbiepgdut,amdc starrk eymiloraé fobadntc pdherHry mflaramatoly t he )
cyt ot oxi cditdesespiilessisigetndrant serediddsize borwanesorptioredisasses irsmaritieion if@dy, The use
of cl ai m &¢inedesr leukentihcsafaongs| lymph @ode wmors skia cgeinoses iynghbms,

apoptosis, graft versus host reaction, allograft rejection, leprosy, infections, acquired

immune deficiency syndrome (AIDS); AIDS related complex, cachexia secondary to

infection or malignancy; cachexia secondary to acquired immune deficiency syndrome or

to cancer; keloid and scar tissue formation; pyresis; diabetes; inflammatory bowel

diseases,; diseases of or injury to the brain in which over- expression of TNFA has been

implicated, psoriasis, Alzheimer's disease, carcinomatous disorders, cardiac infarct,

chronic obstructive pulmonary disease and acute respiratory distress syndrome.

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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29. The use of claim 22, wherein the disorder is malaria.
30. The use of claim 29, wherein the malaria is cerebral malaria.

31. The use of claim 22, wherein the disorder is a yeast infection, fungal infection, or
fever and myalgias due to infection.

32. The use of claim 22, wherein disorder is an inflammatory bowel disease chosen
. from Crohn's disease and ulcerative colitis.

33. The use of claim 22, wherein the disorder is a disease of or injury to the brain
chosen from multiple sclerosis or head trauma.

34. The use of a therapeutically effective amount of at least one compound chosen from
a compound of formula 1l as set forth in claim 4, a sterecisomeric form of a compound of
the formula ll, or a physiologically tolerable salt of a compound of the formula 1l in the
manufacture of a medicament for treating a patient experiencing at least one disorder,
wherein the at least one disorder is asthma, osteoarthritis, rheumatoid arthritis,
Alzheimer's disease, carcinomatous disorders and cardiac infarct.

35. The process according to claim 9, wherein the chiral enantiomerically pure
compounds are amino acids.

36. The process according to claim 10, wherein the chiral enantiomerically pure
compounds are amino acids.

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.



