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X and Y are each |ndependeqfly of X

95346pct PHENYL SUBSTI TUTED HETEROARYL- DERI VATI VES
AND USE THEREOF AS ANTI - TUMOUR AGENTS 5 The present
invention relates to neM/conpo%Pds of general fornmula
(1) wherein the groups R2to R4, L, Q and n have
the neanings given in the clains and speci 10fi cati on,
the isonmers and salts thereof and their use as

medi caments. Background to the invention

Phenyl - substituted, nitrogen-containing five-ring
heteroaryls for |nh|b|t|ng cyt oki ne production and
heA3dépdtor treating i nflammtory di seases are

| 288%%88@§éﬂs%8§§#ﬁ8§@%@§%§%%@%ﬁéé‘?%ASANTI-

ai mof the present inventTBHOUB AGENTHdi cate new

active substances which can be used for the

prevention and/ or treatmnment of diseases characterised

bihearteasinvention relbtes tomdw cahpoupdodfi geseraltfoomula (a I n a -

first aspect, there is provided conpounds of genera

formula ( R2 5(1) wherein Qis selected from anong

the structures (i) - (V) ()(|| ii)(iv)(v) 10 W
¢ anot her

sel ected from anong =CR6B> hm I n each case

i ndependently sel ected from DA 3NR6-, -0-- and

.S, L is -NHO(0)-, whereip£he bBnd between R2 and L

is RR-NHC(0)-, 15 Rl denotes™a ?oup optionally

substituted by one or nore identical or different Rb

and/or Rd, selected from anong C340cycl oal kyl

C4_1l6cycl oal kyl al kyl , C5_waryl, C7.16aryl al kyI 5- 12

Ritiehe 6@ hekR rR}a;b)R“ LﬁQ]a&d metdve thecheshimgs given in the claims and speci-

heteroarylalkyl 14 nggp het er oc cIoaIkyI ‘and

Fonioryirajoomeen Rt SHECYEFIR @%Wﬁsms EHRR denot es

a suitable group.and is in each case |ndependently

sel.ected from anong

Background to the invention

Phenyl-substituted, nitrogen-containing five-ring heteroaryls for inhibiting cytokine pro-

duction and hence for treating inflammatory diseases are described in WO 2004/050642,
WO 2005/056535, WO 2005/090333, WO 2005/ 115991 and US 2006/0100204.

The aim of the present mventmn is to indicate new active substances which can be used for

- the prevention and/or treatment of diseases characterised by excessive or abnormal cell

proliferation.
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5 =0, -ORel,-NelRel, halogen, -CN, -NO2, -C(0)1lel,
-C(0)01lel, -C(O)NRcilel, -NBC(0)R, -NHC(0)Ole1,
-NHC(O) Nl ell el , -8(0)1el and -S(0)2Fel, each Rd in
each case independently of one another denotes
hydrogen or a group optionally substituted by one or
nore identical or different Rdj and/or lel, selected
fromanong 10 Cl1 _6allcyl, 2-6 nenbered heteroal kyl,
G . ohal oal kyl , C3_10cycl oal kyl2, C416cycl oal kyl al | cyl ,
Co_waryl, Cr46arylal kyl, 5-12 nenbered heteroaryl,
6- 18 nenbered heteroaryl al kyl, 3-14 nenbered
het er ocycl oal kyl and 4-14 nenbered
heterocycloalkylalk |, each Rdl a sujtable oup and
I 3 Birsh aggeh thesss Wﬁ‘aé%femwpgisg fegcaet @P@r&%armng =0,
15halogen, -CN, -NO2, -C(0)1lel, -C(0)0lel,-0C(0)lel,
-0C(0)01el, -0C(0)N ei Rel, -NHC(0)lel, -NHC(0)Olel
and -NHC(O) N ei Rel and each I el n each case
i ndependent |y sel ect ed_trio dr ogen,
G _6allcyl, 2-6 menber 8d he , Clhaloal ky1,
C3 10cycloa1ky1 C446cycl o kyl, C6_10aryl, 20
C7_16aryl al kyl , 5-12 nenti8fed heteroaryl, 6-18
menber ed heteroarylalkyl, 3- 141renber ed
het erocycl oal kyl and 4-14 menbered °
vﬂhmﬁﬁrocycloallcylalkyl 1 ¢ R2 denotes a 5-12

menmher ed_het er oar tlon 1y substituted by one or
Qﬂﬁ“@?@’tﬁﬂéﬂ@.%ﬂ% earl?? -3 and each RAis in

each case;i ndependentdy seI ect ed firom armng Wdr ogen,

hal ogen, 6 -CN, - , - NRhRh,

c(o%mﬁe, -SR','=§(0) Rh, ;- S( ! 4 fgﬁkw W%
cloal ky d.&-7 ne /ﬁetero oaf kyl \ -N_ ,/X

each R and R5b i< sel ected i ndependentiy ®f one '

anot her fron1annng R6 and Rh, 10 R6 is defined in'the
same way as Ra, n_has t he value 0, 1,2 or 3, each R3

i ndepéhdent |y of (Bhe another dihotes hydré¥en or a ¥
group optionally substituted 15 by one or nore
identical or different Ro and/or Re, selected from

k : ;F'Fﬂ‘g}ﬁl 1—_}]}%% a_ =N—
Wa(%%ﬁ%lygéﬁeﬁe%t# ﬁﬁé‘?ﬁﬁ% y cl oa %% ﬁ%@%c#o%lawoﬁél Cﬁ , and =N~
C6_ioaryl, Cn6arylal kyl, 5-12 nenbered heteroaryl,
2 Bar S enbe et nat ol A kol b gembes ety
heterocycloalkylalkyl, 20 each Rb denotes a suitable
group and is in each case independent|y selected from
L arCED;-, wiRein tohBiad bavkey Réxyd Iflﬁ)Er"—NHG(O)—slzc ,
=NRe, =NOR , =NNRclte,
—NN( Rg) C(0) Nl ne, NRORt , -ONRel te, -N(Olnlr,
Oor €1 bl
S N(%B‘:Qp '\éﬁinggl\ggubs’tﬁﬁgd by,ghl? ¢ Sl(hlgr) oc:li_%l4 xal_o§%%r( Y ent R” and/or
R“,g@@):@om am@(gmongcloalwlommmﬂkylmnpmm Crsarylalkyl, 5-
-0S( 0 12¢c S(0) Nne, 25 -0S(0)2NR41e,
12”&?("&3’%%5& é@ 12’9 c(e,) C(0) NRel | e,( )
- C(0) N( R5) NRV C(O) N( R5) 01C - C(NRg) NR, Rh, - C( NOH) Rc,
- C(NOH) Nnc, -0C(0)Itc, -0C(0)01C -0C(0) SR,
", -0C(NRg) Nne, -SC(0)Re, -SC(0)012.4,
0) Nne, SC(NRg)NRV, -N(Rg)C(0)Re, -N C(0)1212,
3R5) C(0)W _N(R)C(NR) R, N( Rg) N( RE) C( 0) Rc,
O)Re]N eR4, -N(R9)C(S)1r, ..N(R S(Q R,
g) S(0) 01le, 30 -N(R5)S(0)212., -N S(0)2Rc] 7,
) S(0) 201t c, -NM5(0)2NRcRe, -N(Rg)[S(0)2]2r,
0) Ole, - N( Rg) C(0) SR, -N(Rg) C(0) NrRe,
0)NRgNl ne, 1d N(Rg)N(Rg) C(0) N\
S)NrW -[N(Rg) C(0)12Rd, -N(R9[C(0)]211lc, N
d
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N(Rg) C(NRg) SRe and - N(Rg) C(NRg) N\V\W 5 each Re in each

case i ndependently of one another denotes hydrogen or

a group optionally substituted by one or nore

i.dentical or different Rd and/or Re, selected from

anong Cl-6al kyl, 2-6 nenbered" het eroal kyl

C _6hal oal kyl , C340cyc|oa|ky| A 160yc|oalky|alky|

C6_10aryl, C2 1l16arylalkyl, 5- 12 nenber ed het er oaryl ,

6- 18 nenber ed heteroarylalkyl 3-14 10 nenbered
hetbrenrgtalioy,A- Mtﬂmyﬂer@ﬁubteiecﬂyﬁ:lqaﬂwb endé 14 membered

. hete | kyl al kyl, each Rd denotes a suitable
he ﬁPBYfEPa@Wgalﬁg’l n each case independent]y selected from

among =0, -ORe, Cil3hal oal kyl oxy, -0CF3, =S, -SW =NW
NQN =NNRel I'e, =NN(Rg) C(0) NReRe, - ONVRe, - N(Rg) NRel e,
each R bgeoies-aGEgable @pup-2G is gggea.chm@e 1n®gppdm1ﬂ@selcem@ﬁom among

-0.. %) - 43 ﬁggﬁ%g S(0 W (8%@%})& )’ZSW)NRGIRCI’

—NHO °I\I\AWHC OR2NWN C le °08ﬁi— SOMRSWY

O)Ni'nte, - O)N(Rg)N el e, C(O)N(Rg)ORe
-C(NRg) NRel I e, -C(NOH) Re, - C(NOCH) Nr Re, OC(O)W

each 2& 6%%% case W@i?&@%ﬁ@%yﬁ%ow%%ﬁ% oup optionally

subsiutag o o@kBﬁmoré\licﬁﬁﬂéa?bdeffeMrm BRIV sl‘d(da@)i@(d‘ﬂﬁwwng
NR)N 0) Re, C(0) Rl NI ReRe

Cis eredph(qigrg @E;y]@w 6 aiqg%lg(l pgsgcﬁ«%lgfg{g‘@ Faygloalkylalkyl

cRATS AN, AL L NSt

memNé&héi(eﬂichﬂﬁﬂ and\{-RY hivpRey<d( KrddReRinalkylalkyl,
“N(Rg) C(S)NRel te, -[N(ROC(0)]2W -N(R5)[C(0)]2W 25
SN { [C(0)]2W2, -N(R9 [C(0)120Re, -N(RO[C(13) 12NV

each %(di !1%%%5%’%%% and ﬁ' LEQQ% &N%% i gi%dcn@lgéﬁl‘)c&( {)%S% éﬁ?ﬁg =Q),

ORN(R@%\ NRgilopt) —CN, eNoh, -RYC)R® ea@qo)aaase—C(O)NR“R“ -OC(O)RY,

oSBT R R 80 aCIIR, 58RI SR ullofme ana

identical or different RL and/or Rg, selected from
anong Cl-6al kyl, 2-6 nenbered heteroal kyl,
eaoERebtsah oathl c@yd: J,nd@ermgw $q§q}t¢@/ﬁ‘om among hydro gen, Cygalkyl,

PN

C. E,m%l REes atnliRhel Rayoheald- Wheﬁﬁéreé-hkﬂard‘@ﬂb&@ﬁd 14 membered

eter ocycl oal kyl al | cyl, each R1 denotesa suitable

. hetgpoxrioaling ahd 4114 wawhered deterosyeloalkaialiofly sel ected from

among 5 =0, _OR Cl. 3hal oal kyl oxy, -0CF3, =S, - SRg,
=NRg, =NORg, =NNRgRg, =NN(Rh)C(0)NRgRg, - NRgRg,
-ONRgRg, - N(Rh) NRgRg, hal ogen, -CF3, -CN, -NC, OCN,
-SCN, -NO, -N®2, =N2, -N3, _S(0)R, --5(0)0Rg, _S(0)2R
-S(0) 20R5, -3(0)NRgRg, -S(0)2NRgRg,” -05(0)Rg, -0S
(0) 2R, -05(0)20Rg, -05(0)NRgRg, OS(O)ZNRgRg, _C(O)R,
_C(0)OR, -C(0)5Rg, -c(0)NR, -C(0)N(Rh)NRgRg, 10
-C(0) N(Rh) ORg, - C(NRh) NRgRg, - C(NOH) Rg, - C(NOH) NRgRg,
-0C(0)R5, _0C(0)OR, -0C(0)SR5, -0C(0)NRgRg,
- OC(NRh) NRgRg, -SC(0)Rg, -SC(0)O0R5, -5C(0)NRgRg,
- SC(NRh) NRgRg, - N(R1) C(0) R5, -N C(0)R92,
-N(ORh) C(0) Rg, - N(Rh) C(NRh) Rg, - N(Rh) N(Rh) C(0) Rg,
- N[ C(0) RONRSRg, -N(Rh)C(S)Rg, -N(Rh) S(0)Rg,
-N(Rh) S(0) ORg, -N(Rh)S(0)2Rg, -N S(0)2R] 2,

- N(Rh) S(0) 20Rg, - N(Rh) S(0)2NRgRg, -N(Rh)[S(0) 2] 2Rg,
15 -N(Rh) C(0) ORg, - N(Rh)C(0)5Rg, -N(Rh)C(0)NRgRg,

- N( Rh) C(0) NRhNRgRg,  N( Rh) N( Rh) C( 0) NRgRg,
-N(Rn) C(S) NRgRg, - [ N(Rn) C(0) ] 2Rg, - N(R5[C(0)] 2Ry,
N{[ C(0)J2Rg1l2, -N(Rh)[C(0)]20R5, -N(Rh)[C(0)12NRgftg,
-NI[C(0)] 20R5} 2, N{[C(0)]2NRgRgh, -[1\(Rh)C(0)120Rs5,
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_ -diﬁeielgtéh

N(R) C( NRh) SRg and - N( Rh) C( NRh) NRgRg, 20 each Rg in
each case independently of one anot her denotes
hydrogen or a group optlonally substituted by one or
nore identical or different sel ected from anong
Cl_6alkyl, 2-6 nembered het er16al kyl, Cl.6haloal kyl
C3_10cycl oal kyl, C4 160yc|oalky|alky| C6. 40aryl ,
07 _16arylallcyl, 5-12 nmenbered heteroaryl 6- 18
menber ed heteroarylalkyl 3- 14 nenber ed 25
releasesy §110%&Mﬂ)er@d‘ﬁet&0ér§l BtbRBGubstituted by one or more, identical or
heterocg;loalkylalkyl each Rh is in each case

ntly selected from anong hydrogen,
Cl_6al kyl, 2-6 nenbered heteraal kyl, Cl1_6hal oal kyl,
C3 10cycloalkyl CA. 160yc|oalky|alky| C6_10aryl ,
WhndGasyRbislie Eéch diselﬁdé@ﬂ@@ﬁ@ckelmeteﬂrfm&[ Mhon@;ﬂﬂogen halogen,

T Ny YR R B IR s BB %rR%d SIOIRY, ~S(O)R", Cralkyl,

@ﬁéﬁ?ag%%ﬁbﬁg%? k%lfl%gﬁrﬁgcse?m enwédﬁ&?éer nt i g(#gfsf otr hmeOf

di astereoners and the m xtures thereof and

- optignal ly the phar cologlcall ac abl e salts
PHOREORAR, fF Eieg BFP ST E P! pie 20 ?reglp%% REmd ",

pyridyl, this pyridyl is linked to L through a carbon
aton1adjacent to the pyridylnitrogen. In a second
faﬁspéeﬁnedhﬂn&reezmvmmlltied conpounds - or the

phar macol ogi cal | y acceptabl e salts thereof- of

general formula (1). as defined above as nedi canments.
ol Fhs@nd il aspeet, there is provided pharmaceuti cal
preparations, containing as active substance one or
nor e conpounds of general fornula (1) as def i ned

£. nacol .
ﬂgﬁ 5’%%"15‘9% R aﬂo | na hg&%%l%% ﬁ‘bé gr nv E@ %t?%nr? Ly substituted
BomtBE ﬁi@;&&d@ﬂ@éa@ br 8iefdneRY and/or R® fseletich fregpandng €helksl,
I's provided use of conﬁpunds of gener fornul ? gﬂ? 1
2a@ mgaibired dhetenealieylf Grshp éléié(h(‘ngocacbﬁléwﬁ&eﬁb’?l@%l ylalkyl, Ce-joaryl,

Caario} AriRbhEe hERA S e R DI BlR's-14 membered

1diesRBeRakkyl MadM-fi i ridmbragidetcrotyvbratkyilakyr ovi ded
phar maceuti cal preparation conprising a conpound of
general fornmula (1) as defined above and at |east one

eg&{ﬁ dénp@st s%ﬂaféle ?ﬁé’i‘d &cﬁ%ﬁéeﬁﬁd@éﬁ%ﬁﬁ%ﬁes&d from among

erent from optlona in the forn1o

=) e ORAUC pitatomlkyt dvey, F@GE;IEHSes-SRf I’fé\ﬂbnaNﬂFor@@R R'he

SRR EPDRER: 2Bk N B e o BRE R pipgeen, -CFs,-ON,

frerepiy, Z%C%t-@lrcb &Cixr@?g&w pj o8(@R°-ROIORE nS(@)QR“ (0)%e):

Surpr|S|ngI Y, een found that compounds

-BENSIER” f—fSl(@)ﬂll\E{ R1)-056mk en—@S((H}zRgr&ﬁ&Q)z@B trpﬁ@)NchRc

BABNRS BHOUE R IR TR el dfmee

-C(ty}N(Re}d)Rm—engwth QC(Ne)H)RQI-#G(BI(HI)i[\m‘inf—O&{DDKC —OC(O)ORS,
R oo SRR R s f° t ?@aﬁ£¥~§géslé>2§< peo@ineer,
SRR, INREG R gk, LR ClOR L RECTRR R

W)NH@)G((DW, ~NTHO©)RIPEERE, **N(Ré)ﬁ(sﬁﬁ REHFH(OYR", -NR*HS(O)OR?,

DERDSED-kE LRSS S dEIE IR R SR A s oni,

{ g YN enc
Nl ptroe A o

each |ndependently of one anot her selected from anong
=CR56- and =N-, Z is in each case independently

sel ected fromanong -NR6-, -0- and -S-, 15 L is~
selected fromanong -C(0)NH, -NHC(0)-, -C(S)NH,
'NHC(S)" 'C(O)" 'C(S)" 'NH" '5(0)" '5(0)04,
-S(0)2-, -5(0)20-, -S(O)NH, -S(0)2NH, -0S(0)-
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0S(0)2-, -0S(O0)NH, -0S(0)2NH, -C(0)0-, -C(0)S-,
-C(NH)NH-, -0C(0)-, -0C(0)0-, -0C(0)NH, -SC(O0)-,
-SC(0)0-, -SC(O)NH, -NHC(NH)-, -NHS(O)-,
NHS(0) 0-, -NHS(0)r, -NHS(0)20-, -NHS(0)2NH,
-NHC( 0) 0-, - NHC(0) NH20 and -I‘lIFlIC(S) NH or denotes a
bond, Rl is selected fromanong | e and 116, R2
denotes a 5-12 nmenbered heteroaryl, optionally
substituted by one or nore, identical or different

YRRCRC Bﬁm%cg@mh JEﬁﬁé)(E('ﬂﬂFeR@ ROERE)[G(O)LR",

sel ect ed @rom anong Irogen

LR RN RO O B GO NG Rl R Bl N (GO BRI,

s RO a%@ﬁ@&?ayﬁ?ﬁgm&%i@%@ RB e

_j§§(§@hqga)gm° dn@dm YRR one anot her from anong

and Rh, 10 eflned in the sane way as n has
t he value 0, 1, 2 or 3, each R3 independently of one

h t . )
SIEATH 0 o e RN ] e o oty
sﬁ@sﬁ%ﬂgd lgi onhefor i@k éddn€idalfor @iﬁamﬁﬂ{f o054/ 06 R Jeplected fom among
menber e

het Il cyl al kyl 1 | k
Crapabkrly @mgm%gﬁ tayﬂgoaﬁﬁf 1% k@ﬁwsﬁ%ﬁhﬁ ‘JP*? 7 %%lkylalkyl

d d t
(ge(r%‘iﬁ H?E’Sr Y h’zst gr ocy#ﬁeq‘%q%g déﬂlgfﬁr@ n%ieifééé’r)ébryla!kyl 14
niilesaChutdroaicloalial kiyd 4- 12Gnembdreddetctenciaskydalkyl t abl e

group and is in each case independently selected from
anong =0, -OR% O _shal oal kyl oxy, -0CF3, =S, =NR,

ea%ﬁ?mt\@edl sluﬁable %@ﬁ@%@h bﬂ@ﬁ%gmd@ﬁ%@ seloctod from among

N( Rg) Rc tc hal ogen

 =(DCRIR®; GGNaloalkgloxy NERCF5 RS, —S *“NRé(:fN@E _%%12

R o BUR HL c

AT IO Sonor.
S@)mg?f\lastomaﬁﬁrw%é ; —08%9)@?:%9 ~OS(O)NR'R’, e
SRH qolf: %@)Oﬁ%@tﬁe ONER RN ER:

ORGDE)NERR®, ~OC(O)R®, ~OC(O)OR",

B e Sl
s@'@%@%@} ‘,(}%Rd)'bﬁ% [F‘igf% Q]ﬁgl )B% K %)?1@*) SNROCINROR'

*N{(CR@))RX]NR?R ~N(RE) }:&P NRES(O)ORS,

. N@%?@%H@(Ob&ﬂ W?@ﬁﬁ%ﬁ% PREISOMR:
e RSt s A 0

-NRONRHRE) BIRRAN VR R )[@{O)]zR

R leiER ORIk ﬁ%@’?ﬁ@@ﬁ@ﬁ N

oAl @(O)EWR%?' ()[N(R%U(G?}E@RP , " REYEKEF)ORE, —N@m@mm"'
from anon nmpered het eroal kyl,

RBRATRARRS mrd SO SRS

- C4l6cycl oal |l cyl al kyl, C6_10alyl, C7- |oarylal kyl,

5-12 nenbered heteroaryl, 6-18 nenbered
cag Rf Radayh @hd@)ihdep’éndeﬁltlymfmﬁbﬁmhet deadtes bydrogaadriaygroup optionally

d 4-14 nmenbered het | k
sé&m@bagﬁwfxé&eédém&%@ ot i Sndfy S8 ed From amons
délg ?@d@f}t&rﬁ) }%@éotggkgﬂr %]Gﬁéﬂ&ﬂgﬂ '@N&C}%%EC& Cs 160y010a1ky1a}ky1

dl oa SRe
=NN1271r, —NN( Rg) C(0) NRI C4AReJe-ONIter, -N(Rg) Nne
hal ogen, -CF3, -CN, -NC, 15 - QCN, -SCN, -NO, - N2,
=N2, -N3, -S(0)Re, -8(0)0Re, -S(0)2V, -S(0)201e,
-S(O)Nler, -S(0)2NReRe, -0S(0)Re, -0S(0)2r,
-0S(0)201r, -0S(0)NrRe, -0S(0)2Nne, -C(0)r, -C(0)O01e,
-C(0) SRe, -C(0)NRer, -C(0)N(Rg)Nne,
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C(0)N(Rg) 01r, -C(NRg)NrRe, -C(NCH)Ile, -C(NOH) NRW
-0C(0)Re, -0C(0)01r, -0C(0)Sltd, -0C(0)NRer,

- OC( N19NRer , SC(O)Re -SC(0)01le, -SC(0)NRW 20

-SC(NRg) NRer, -N(Rg)C(0)Re, -N C(0)R12,

- N(ORg) C(0) Re, - N(Rg) C(NRg) Reje - N(Rg) N( Rg) C(0) Re,

-N C(0) R NReRe, -N(Rg)C(S)Re, -N(Rg)S(0)Re,
-N(Rg) S(0) ORe, -N(R9S(0)2Re, -N S(0)212-12,
-N(Rg) S(0) 20Re, -N(Rg)S (0)2NReRe, -N(Rg)|

€ al 1R &l@r@%%ol)ﬁﬁembered heteroarylalkyl, 3-14
KOG S R S P s

INERGerd Rq):lﬁc@kbdﬂ’eﬂend 4N(RgyEbSplhtitreycloalkylalky,

-[N(Rg)C(0)] 2Re, -N(Rg)[C(0)121e, 25 -N{[C(0)] 2Reh,
N(Rg)[CXO)]ZORe -N(Rg)[C(0)] 2NReRe, -N

Rg) ]ét%%%e%%lﬁzé@l'e %{fo@gg%l%( ?sﬁ%%bﬂ%@@ case 11{ %edafa%m among
'®M*@ﬁ- ddBellexy, —OCERCHS, RERF T eﬁ e=

gﬂgﬁ@%gﬁ%gl |—§N§ég) sODRk e RRRRERHGbESECRL By Ne,

icstant iggal, o, de Eﬁgt—l\ﬁt-—S@)Ff OJS((R@)R%%@)EIG@—S@HDRE
among Cl-'6al Ky .6 nernber ed heteroa oo
SIORRE wmmﬂm@ma% S(OBR® msmﬂzcaﬁtiypgmw RE,

S?Sfé%&%%éer SoMRE SHAH: @?%%% R DL FORRTHNRIRY,

Jgf(t Rb alb@ykh)mi@% Hmmmé,g&miommw —OC(O)Rg —OC(O)ORD,
r n
ch@&a%M&m K SR e Re it doRs 2 sEH O, Ssouppmers

= Al 2GR el L On e S

)C(NIRD%NRKRDR‘%M&R@,GW(R "IHS)RY, ENR )N@Rg GIR")S(0)OR?,

SRR e IR SRR R R YIS OR R
-»@H@@E’@R%@&)&I%%@M@ NRERE Q@((@)‘)Zj@mhmgl{g
BICYORGRERE,

(R BCENRER )’Mq’)g@)}d%)ﬂ@hjc(o)]ﬁ{g

'-%E%ﬁn%%a@—ﬁi%&?%@fﬁ%wﬁ&%@e L0

Nﬁ%@ 5 %ﬁeﬁ%@m& RrSmg Sl)ﬁg ~N(R")C(NOH)RE,

BRg, N( Rh) C(S) Ry,
- N( Rh) §( O) Rg, N(Rh) S(0)OR, -NR5S(0)2Rg, -N S(0)2R5] 2,
-NQ h) S(0) 20Rg, - N(Rh) S(0) 2NRgRg, -N(Rh)[ S(0) 2] 2Rg,
éa%l(”l ghq@%c?(@ﬁ(lﬁge enBlérFKhb (ﬁ(c;?nb%tsha %ﬂgﬂgﬁ By dpERgéton group optionally
suRetEbe F‘QQR@"W?G I @%{i%@)\ FRPRS Ciealkyl, 2-6

L 50 R 1 R B

ch%ghy%@%%gﬁg@mbmgg@@mm% membﬁsﬂ:btbﬂaio)asﬂigkﬂnﬂm membered
ea c
TepEiratiat pyd T @ngﬁ H@F%H¥ﬂ8gg ¥¥tr ogen or a

group optionally substituted by one or nore identica
or dlfferent Rh, selected fromanong Cl1_6al kyl, 2-6
hiRSrigth daeh easoamqgend@ﬂy@nlamé iftoyd amae Incleyaen.o@i eyl 2-6 mem-

%%@?t Gulst et e Tihion G ettt gopatt

- G5 kaymahe @%M%Mﬁkp@mne@we& hédrdaBmiRyIes- 14 membered

hetefocycl oal kyl al kyl , eac isin each case
Harcropsianin yd $dideneshord baicamgaliyieio

G . 6al kyl, 2-6 nenbered heteroal kyl, C 6ha|oa||cy|,
C3 10cycloallcyl, (07! 160yc|oalky|alky|, C6_10aryl ,
C7_16aryl al kyl, 5-12 nenbered heteroaryl, 6-18

menber ed heteroarylalkyl 3-14 nenber ed 30

het erocycl oal kyl and 4- 14 nmenber ed

het er ocycl oal kyl al kyl, optionally in the form of the
tautoners, the racemates, the enantioners, the

di astereoners and the m xtures thereof; and



20

25

115- (5-tert-butyl-2-net hyl - benzoxazol - 7-yl car banoy1) -
2-nmet hyl -phenyl]-1H 1, 2, 3] tri azol e- 4- car boxylic

aci d- (2, 2-di net hyl - propyl) am de, 15l

45- (6-tert-butyl- 3, 4-di hydro-2H benzo[ 1, 4]oxa2|n 8-yl
car banoyl) - 2- net hyl - phenyl ] - }#+

[1,2,3]triazol e-4-carboxylic

aci d- (2, 2-di met hyl - propy1) - am de,

1- h | -
omm[ggﬂﬁ(jgl b Bt fﬁip Izﬁﬁcgg%fs]thg g_ag:lem)allgg %heb gxpa%gé%éps the d}/astereomerq

Aci %m%%&ll[f g%e? &}% é?(? gétﬁ)%%% e rﬁhg.rmacologlcaliy acceptable salts thereof

145- (5-tert- butyl 2, 2-di met hy1- 3- oxo- 2, 3- di hydr o- benz
of uran-7-yl car barmyl) 2- met hyl phenyl j - 1H [1,2, 3]triaz
Wﬁh&%’%‘&ﬁ‘b@%ﬁ/l ic acid-(2,2-di nmethyl-propyl)-am de,

1 n atom adjacent to
it RS S AR O b Rl X oo caron agom o
thhphadphemged.- 1H 11, 2, 3] tri azol e- 4- car boxylic
aci d- (2, 2-di net hyl - propyl ) - am de,
5-tert-butyl -2-nmethyl - 2H pyrazol e- 3- car boxyl i c

In[alseﬁor{é;f' ?specgt th?% is @%ﬁ(' c%\ﬁ@o&gﬂvxﬁis)ﬂar ¢ pharmacologically acceptable |

azo phenyl |- am de,
saBe frer @It ﬂéraIZfoﬁnhlral(y)lasZiﬂﬁpyd awok es ﬁ}edmmbmty.l ic
aci d- {344- (5- met hoxy- pyri di n-3-yl1) -
[1,2,3]triazol -1-y1]-4-net hyl - phenyl} - am de,

In% 15113'2 ES ld %eigl,?rf%‘rhpiﬁlad ﬁl?: XE%@Q%I@I)&%BQQ’%hﬂaﬁ]mg as active

pyr 3-yl-
su[bﬂtaﬁce&]derdr izt cdmpdl)ndslmégydekd rfomheyia (1) as deﬁned above or the
Plgglilta&)iég*%? %Cétgmg 0 E/sl therro 3}/ ! az yem%or% nafon Wlt?l conventional

y1) - phenyl kam de
%ilpt]%irt% (m)y - er%Lret hyl - 2H pyr azol e- 3- car boxyl iC

aci d- ( 3- {416 (cycl opropyl net hyl - am no) -

-hggtrol dg aspec ereizs p3 ’51%23 Izlsoel ofJ(':()le})unL]d'sm? Qﬁ’cralqgr%m&h')%@deﬁned

abovl ®3rlpr E}Hﬁ-i)ﬁg hRrh&leMical boRyoadel Br ﬁrequtfabﬁ)ehy ibdYor prevention of
aci d-(3-{44 cycl opropyl net hyl - am no) -

capyeri wifevtigny, inflapmatiansrand sgloimmpny discases hy| - phenyl) - am
i de,
5-tert-butyl -2-nmethyl - 2H pyrazol e- 3- car boxyl i c

h@%ifﬂ: b gﬁetﬂ”e%]m ?gur&ﬂcllécﬁpﬁmhbgduﬁ&al @l’@maltlﬂ)ﬁ ]:binpi;lmag alcomtpound of
y triazo -

fermivizt §1 2pdefineg| a}amvm%%rrl%afﬁw@ %hﬁ‘egmaseg}? Preyptogic active
E 1
su{a%tﬁn(%t, g (_ﬁreni %rohs f(%ﬁ]ﬁﬁ%y ],l) ]or%ﬂgﬁﬂw ih T PHHADP ticdavtdhiets1ihé

 raSerh €4, ﬂiwémhu&naie; myldaaztdr@mm adeth8 sistutns iydreef, and optionally

aci d- { 344- ZCcIo met.hy1l- 3H m dazol -4-y1) 41,
{ ( y bﬁpyﬁyﬁ y y )

the pgrmacelpsically HEny 1) - ani de and
5-tert-butyl - 2 p- toI y1l- 2H pyrazol e- 3- car boxylic

acid-j344-gg-c¥§;oprogél 3- net hyl - 3H m dazol - 4-y1) 11,
D | - phenyl}-amide 25 are
excluded, I n one aspect the inveption relate
Swprpaehe bag beent ﬁe&n@ P%EOLF&E‘&PP@H@“E ismzvﬁ ﬁslé» wherein the groups
RAGIR 95+ Mbvapd nlreaﬂ n‘ggvr%g(l@naﬁépﬁ@t)asmﬁlﬁﬁ&s B)?speclﬁc sig-

may Be 'ah at nost 30 6-ne d heteroaryl and
nal fenfj&neﬁeﬂutlesrepwdxcd irl comtrollingdbnpobration)of cgldy. NHus, the com-

B BB RS LB R AR e L o e

asdodiRED Wltﬁliﬁ@é/étlwﬂyrbfmta RphalP&Refmbs Andehhr¢RfibedBly excessive or ab-
relates to conpounds, wherein

normal cell proliferation.
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5L is selected fromanong -C(0)NH, -NHC(O) -,
-S(O)NH, -S(0)2NH, -C(NH)NH, -NHC(NH) -, -NHS(O)-
awo 2009k8{7M0) 2- or denotes a bond | n anot her aspeCI/EP2007/056860
the invention relates to conmpounds, wherein n has the
value 0. In another aspect the invention relates to
conpounds, wherein Q has a partial structure selected
fromanong the partial structures (vi) - (xiii) Rl
RIRIRL / ---\( /4?N.=-- (N (vi)(viii) (x) 15and Rl is
as herei nbefore defined. In another aspect the
invention relates to conpounds, wherein Q has a
plretriredentsinvention therefotegetatas t6 compamdn gf gdmerap forminkl (1)
structures (vi) and (vii) /-c rL ,,N NN (vi)(vii)
and Rl is as hereinbefore defined. 5 In another
aspect the invention rel ates tostgnpounds, wherein R
denotes a group optionall ted by one or nore
i dentical or differenR ~ Rd, selected from
among C3_10cycl oal kyl , C4°Xeeyclsoalkyl al kyl

C6_10aryl, C7 16ary|alk ﬁ 5- menber ed heteroaryl
6-18 menber ed heteroarylalkyh, 3-14 nber ed

het erocycl oal kyl and 4-14 man‘oered’w‘3"em

het erocycl oal I cyl al kyl, or 10 RI is selected from
anong -C(0)OR, -C(0)NRei Rel and -C(0)R', each Rb
@hast aepargal strivetuis! selegied dpnamiong the pagiat #ruchses (1) — (v)

i ndependent |y seIeCted Jfromanong =0, -OReI Nb{l

hal ogen, -SN O)Re - C(0)b1le, CXO) |Rel
-NHC(O)Nl—EdaI -NHC( qlel, - Rel e, - SEOXR  and w—(
-S(b) , eac n each ezr@epe ln\m

one ano>hér denotesZﬁydrogen or % group optmbnally 15

substi t ut ed by dne or nore identical or different Rd"

and/ or Rd, selected fromanong C _6al kyl, 2-6
nenbereﬁ)heteroalkfh Cl1_6hal oafilgyl , C3_10¢yt|oalkyl,(ﬂ
C4_16cycl oal kyl al I cyl, C6.. maryl, C2_16ary|a|ky|,

5-12 nenber ed heteroaryL,'6—18 nenbered

het eroaryl al kyl , 3-14 nenbered heterocycloallcyl and

4-14. menber ed heterocycloalkylalkyl each R a

WX atd ¥ gg¢ each indpendently of anh axabe stlpelep &omenidng ~CR— and =N-,
sel ected from anong =0,

Z is in each case independently selected from among
~NR®-, -O- and =S,

L is selected from among —C(O)NH—, -NHC(O)-, ~C(S)NH-, -NHC(S)—, —-C(0)-, -C(S)-,
—NH—, —-S(0)-, -S(0)0O—, —S(0)z—, —S(0},O—, —S(O)NH-, —S(0);NH—, —0OS(0)-,
-0S(0)z—, ~OS(0)NH-, —0S(0),;NH—, —C(0)O--, —-C(0)S—, ~C(NH)NH-, —OC(O)-,
-0C(0)0-, ~OC{O)NH--, ~SC(0)~, ~SC(0)O—, ~SC(O)NH--, ~-NHC(NH)-, -NHS(O)-,
-NHS(O)O— —NHS(O),—, —NHS(O);,O— —~NHS(0),NH—, -NHC(0)O—, -NHC(O)NH—-
and -NHC(S)NH- or denotes a bond,

R! is selected from among R® and R®,
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20 -ORel, -Wle, halogen, -CN, -NO, -C(0)R

-C(0)0l1le, -C(c)NRelKn el _OC(D)Rel , -0C(0)ORel

-UCLOBRE7TRe' , -NHC(0)Itel, -NHC(0)ORel and PCT/EP2007/056860
-NHC(0) Nl ei Rel and each Rd is in each case

i ndependently sel ected from anmong hydrogen, Cksal kyl ,

2-6 nenbered heteroal kyl, Cl_6hal oalkyl,

d acycl oal kyl, Ca nnycloalkylalkyl 2 16ary|alky|;

5-12 nenbered heteroaryl, 6-18 nenbered

et REORE ¥ |5@'2Wémb§€é—ﬁet€?€ﬂ%@ r@ﬁoﬁﬁlﬁﬁbﬁftﬁ&& Gy @Ak Y nore, identical or
and 4- 14 nenber ed het erocycl oal kyl"al kyl I'n anot her
dﬁﬁﬁmiR%e invention relates to conpounds, wherein

Rl is a group optionally substituted by one or nore

jdentical or different Rbl and/or Rd, selected from

FRPond obéh ROBNY bach%%ﬂbiﬂ@iﬂléﬁﬂy sefected fﬂﬁﬂﬁﬁbﬁ@hydmgen halogen,
heteroaryl aghd 6-18 nenbered het groaryl al kyl,
ahl, R{OardRR PR, nEEPIR o -GRINRR, 1SR " ar(ONRY, «&é@kB{‘ Cr.aalkyl,

CISHDMEN £o0, LSRR O S RRRUME ARSI, 1 2

or different e and/or Rd, selected from anong
pyrld%l %¥ fimdyl, thlazol¥ |nidazolg_ trlazolyl
9B o japd pwﬁlﬁptyﬂ independepily ofpraApothep g among R” an
|n1dazo[2 1-b] thiazolyl, |n1dazo[1,2-a]pyr|dyl
t hi azolyl - 10 nethyl‘and oxazol yl met hyl and RI A and
R iadafinad imteaimbefagrae Rlef i ned. ~ 1 n anot her aspect
the invention relates to conpounds, wherein R2 is
sel ected from anong pyridyl, pyrazolyl, isoxazolyl,

hagarlwlee d, M slagg! vl and oxal5 zol yl, all the
above- nenti oned groups optionally belng substi t ut ed

~ by one or nore, identical or different R51' and le is

as= .ei.nbef or.e efln 0 r aspect the
SRR RS o St A5G herimRlS hifibe &R Sown Grriqaglly substituted
5» eependentilishtiehl SEffaRAl RBAnd/s REEQEHQPH5Hh AMAFRGalkyl,
Rd and Rb2, each Rd is a grou optlonally substituted
B meTabeed horealkbshicbalpalbyl (o idoelenbirGi sy e, Corcarsl,

REEEA 5 TR LAY o 25 SR, -1 membors

ﬁ‘éterbw@dlbﬁlah&Hallélhylbmbéi@dhe@f(wycloﬁkxl&ﬁ@ty| al kyl, 5- 12
nmenber ed heteroaryl, 6-18 nenbered heteroarylalkyl
3-14 menbered heterocycloalkyl and 4-14 menbered

Beh RASRLORY & 'sﬁﬂb@’%r%lué Yhd 13% Hgtr;%ent g@éﬂ tgwc Cﬁ‘.@bﬁcﬁn among

group and is in ea ase |n
SOPAQR S @ shdlbylkyl Gyl @CWRaRB%SNhaNH@@NORtFB]NR@N

DiropBNGH: R gkt %@5&%@%&%%%% ~CFs, —CN,

| N R2, ¢ c
D6 (485 506 s, ) OISR SO S0

ISeaBPR RferB(0)NR Ronﬁ()%ﬂﬁﬁﬂﬁe@ﬂ@dﬁ eDHPIOReROS(ORNRR?,

HRPRER ot SPIOR HEORR R BB r IR
TP oal oyl O 16eye oal ”“" oyl OC(OOR”

-QCUDERY-DUEDNRERY > @Ry FSTEOXER®, ~SC(O)NR'R’, -
E k c c

h e? eracyc d&ﬂg&a)rcg@4-ﬁﬂcﬁgﬁgkrégé : g?é(&R , “NRIHCNRI)R,

DERENITRHAOR KYNBCIQ)RTNRR?, -N(REC(S)R®, -N(RE)S(O)R®, -N(RE)S(O)OR",

—NR®S(0):R®, -N[S(0)2R ], ~N(R¥)S(0),0R’, -N(RHS(O)NRR’, ~-NR®)[S(O)212R",

-N(RE)C(O)OR®, -N(RE)C(O)SR®, —~N(REC(O)NR‘R®, -N(R¥)C(O)NRENR R,
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each Rd2 denotes a suitable group and is in each case

i ndependently sel ected from anong =0, -O0ReZ2,

-WRYAReZ77hal ogen, -CN, -NO2, 4C(0)12,2, -C(0) O?ECT/EP2007/056860
-C(0) NeRe2, 0C(0)1le, -0C(0)012.e2, -0C(0)NeRe2,

-NHC(0) 12e2, -NHC(0)01r2 and NHC(O0)Nel e2 and 10 each

le2 is in each case i ndependently sel ected from anong
hydrogen, Ci _6al kyl, 2-6 nenbered heteroal kyl,

G . hal oal kyl, C3_10cycl oal kyl, C4_16cycl oal kyl al kyl ,

Cﬁfk‘%ﬁtﬂ% c(GRRERAN Y\ﬂ(ﬁi)IO(S)NlﬁRils[ﬁgiﬁ?@(fcﬁngh ehEREACHD) LR,

nber ed heteroarylalk
hélt{&(@hﬁfb&wg){éliﬁ)lmlu~N®%Eﬁ(@d]zNR"R° —N{[C(O)]zOR"}z,

“ﬁﬁiﬁcﬁ@éﬁf&%}giﬁ?ﬁé@% TR @RS Rirhomr:

fwﬂmg}{@ﬁ{dl pEggNRENERSal ts thereof - of
genera S

formula (1) as pharnaceutlcal conposi tions.
I n anot her aspect the |nvent|on relates to

ph ceut. cal t ai .
DAL L BP0 e b o oponat
(sdstiblited BLoRRITHGS @dl@ﬂbﬂair differert em‘ta:na@r R) selesell fiom among
t hereof o tlonallﬁ i.n- conmbi nation with conventlona

EuohibybAtsmembered hetsraalkat.1shalfalkiot hupydegiot Coneycloalkylaliyl,
' t
LT LRl RN R RRR B 14

estibesdd Hetdodyoloalkyb atd 444 reonibeadiietsro@yicivatiiytallon, of
cancer, infections, inflanmtions and aut oi nmune
di seases. 25 In another aspect the invention relates
ke 43&%;@@%&&5&@50% 0ALAh A leQth &Q@H{dbﬁénﬁ%t% SRERAYRSN among
general fornmula | east one ot her
e, e@R&tGIthDalkylbay ea@@FgaEBJ SR “sENBE, aMNRR ", eNINRER& Nt

AT hr AR MrANR R ahusen 1R -on, v

dhert e6ERNENS, 2N, e, mug(@wtm(oq@w f@(@)ch —3(0)20R
optional |y the pharnacol ogl SOcaII acceptabl’e salts

tHENNBIR®, —SENMR TR or@SEYRGS B (RRei TDS(Q) RoHOS@MRR’,

58k ane. cRaRY BYGRS SEIGE, SRIMERE clopuRReR”

aC@HNERHORN) ulUIFJIRgINRQRey%C(NGIQ)IC@L(e(NOImmRGRﬁe—@ﬂm))R° QIOC(O)ORS,
rlnaastructure or: onblnatlon f chain and r

R e OB(ONRIEE. g OGNRANE TS GONR', oS OIOR 4 - S EEINRR,

angt no%ﬂlgess t(t]fﬂf@)g‘gr %\f i‘ﬁ%@' N@@?@? Lg‘ld@a mg)w

mcrcgon ooty syjesgcr koo
bﬁ@@ﬁe BN G R Al e OB v L EORE
?@ﬁk Ogond' %W@%RQAFI &ﬁ@éé conehgrll_(l)«? ?Pr’@ Pg}g}F%?{st

dﬁ(agwﬂﬁ)@(obﬁﬁm aN[l&%)ﬁ(ﬂ)N&f"Rf e SR PO LR, pMNROGEE) LR,

e RN e S R B

d@{f[C(tD}]ﬁmm"}z, hﬁh@ﬁ}};‘(d)]ame—wmkgm INERE)CMOH)R®, |
above- menti oned sub-gro may be further
NUBIGINIDSR s SRACONRIBRIRG, (unbr anched) and

branched. If an alkyl is substituted, it may be nono-

or pol ysubstituted i ndependently of one anot her at

@ch R°Ag ehithdaog@desondentiyngl d:ﬁrahﬁiﬂ\eﬂd'mbmﬁ&ydxﬁga’(ml £r0ap optionally
i ndi vi dual sub-groups are I| t ed

sybptifutsH by amaioR monm identieah epslifisrony Bagreq»{@foRg seleetpd frgm among

égg@fg’lgg,pyl@%ékf‘fﬁmﬁt ﬁﬁﬂﬂdl 6hzg<5;ﬁ£t>(l C{‘lwﬁé?(%ﬂ%yl Cggfyeloalkylaliyl

i sobutyl (2- nethylpropyl) sec. - butyl
(1-nmet hyl propyl); tert-butyl (1.1-dinethylethyl);
n-pentyl; 1- 20 nethyl butyl; 1-ethyl propyl; isopentyl
(3-nethyl butyl); neopentyl (2,2-dinethyl-propyl);

n- hexyl; 2, 3-di nmet hyl butyl; 2,2-dinethyl butyl;

3, 3-di net hyl butyl; 2-nethyl-pentyl; 3- nmethyl pentyl;
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5nmet hyl - but - 3-enyl ; 3-net hyl - but - 2- enyl ;

3-net hyl -but-1-enyl; hex-I|-enyl; hex-2-enyl; hex-
wenydgiootvex- 4- enyl ; hex-5-enyl ;s PCT/EP2007/056860
2, 3-di net hyl - but - 3-enyl ; 2, 3-di et hyl - but - 2-enyl; 2-

met hyl i dene- 3- net hyl butyl ; 2, 3-di net hyl - but - 1- enyl ;
hexa- 1, 3-di enyl ; hexa-1, 4-di enyl; penta-1, 4-dienyl;

“penta-1, 3-di enyl; buta-1, 3- dlenyl

2, 3- dlrnethylbuta 1, 3-di ene etc. stralght chai n

( y1b { ]
pdr% 01%[1'?1, y ny p cyl bf 35 Me?%%(&%’ﬂomx{/ %Oi%brg%‘rﬁ%ériﬁ] %et:t;eroarylalkyl, 3-14
bn&m‘&rgmlyd:terodydmm langd 4 dd-1Aembergd hattocydByalkisdkyler ms

propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl,

decyl etc. Unless otherw se stated are neant

%ﬁ&lﬂ"ﬁaﬁcﬁl‘éteﬁﬁg %%Eg%l ok ﬁ st Pﬁ ﬁeﬁ{g R‘Heﬂ‘&‘rom among

nber of car on a |ng a oneric

- f=@ rOR®16; Syloatkyldxgy ﬁ@CBf,e:;seﬁng DREANORE, g@ﬂﬂﬁmﬁ

RSy e G 8 o, e

—h@d:n\ocscmonNgroN Wit AN hescomes, esEpogtieng Dll)lz]lli@els ORS,
car bon at ons and Eﬁ dd%bF% bo%?jlk |n§pud|n ( (sz

r%@?@ﬂng,f—(S(%NRéRE oOSFPIRE) OSERRRE -Qﬂﬁ@)z@Rg —OS(O)NR*R®,

BRI QIR PR s BT o ORI PN,

okeg@m(ﬂhmget@mwmn% octreom)ﬂé —E(IQOHQNRFI@; HBGX@)RE —OC(O)ORE,
unsaturated h ogcarbona%%I ?&b h the corres on [ % g
nQ) Skt —&F RoorRCANR) oﬁﬁ(@)ﬂggn%@(,o)o ,~SC(O)NR®R®,
I
(g}?ﬂk\f‘ﬁ? RREE LSl SR O EARAD. ARDROC(OIRS, ANREICORIRS
O CRS, AIN[C(PIRFNRSRE, —mﬁaa&smﬁ heﬂR?f)sm)Rg -“NR")S(O)OR?,

eSSy, ot h

°ﬁé¥*‘§§ e néﬁﬂphﬁqgéty—ﬂlilat)%@w B SRS NEIRE RIS OXERY,
r | bond Wﬁ(g‘; SR nﬁmt)@j © Ig%qrrg?l Ig{ o?@ngﬁ(ﬁNﬁhﬂtRhRg

t N( RHTEINRSRE, aNeR m&gﬂéuﬂmhcah)]ﬁg&mm )[mo)]zRg

SO Te e SN SBUERE Rl

W{[e(@f]mqtg% Q@&%%}émpﬁﬂﬂﬁﬁmmﬁg OJR?RWNHEI)Rg

., one of more
@i@h mﬁd@%gﬂ@ﬂﬂﬂjNRﬁgone anot her by the

groups -0-, -S- or -NH , one or nore of the groups
'l -G 1 by the " coup one or nore of the groups
ea@lﬂ-RgtiM chdiecagl Bidppenlientl OSEORY anﬁﬂfeﬁdéhﬁ)tds 'B@dl@rg@dl&sacﬁGﬁQ optionally

&E the group =NH or one or nore of th roups =-
Firetityted mnmm%mdeétl%al potidferent Pno%el quR AMORE Eeealkyl 2-6

lﬁﬁép&%g%ggFaﬂgét e ca?gkhl% ﬁ%@?&g 15%L@a&%?(%1muﬂ
@1 earslaling, 2 weerbetadthesubaiyl) 16- £8 membeatd hebrastaloyie3-14 membered

oxygen 1 nd, gne sul phur atom the roup as a
%%S@fﬁwikﬁ aad & |Amsmberpd betggicys f@k Prect result
of the indirect definition/derivation fron1a|ky| IS
t hat heteroalkyl is made up of the sub-groups

@&h i!ihr as mobahly daseeaddpondeptigiselscind filvmhetergdatdopes,) Cr.salkyl, 2-6 mem-

RodE R At etk Charin R e,

' @ngarpraﬂm he mefnbardddicfirOak Kk %l18 Sembdrsd h&%@@qalkﬁ 8% membered

be nono- or pol ysubstituted i ndependently 157of ‘one
hetrsesistoalieyl and 41lHenempbiredbeferogyelgalgalbyl gen, sul phur,
nitrogen and/ or carbon atons. Heteroal kyl itself as a
substituent may be attached to the nolecule both

t hrough a carbon atom and through a heteroatom The
followng are listed by way of exanple: 20

di met hyl am nonet hyl ; di net hyl am noet hyl (1-

di met hyl am noet hyl ; 2-di met hyl - am noet hyl);

di met hyl am nopropyl (1-di net hyl am nopropyl,

2-di met hyl am nopropyl, 3-di net hyl am nopropyl ) ;
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| [h %8 Briagsje-freprborylisanigh(%2-dirpetbryRipPyd)-

nmet hyl ; 342-(di met hyl am no- et hyl ) - et hyl - am nokpr opyl ;

hydr oxynet hyl ; 2-hydroxyet hyl; 3-hydroxypropyl;

e haoepoi7ed hoxy; propoxy; net hexynet hyl ; PCT/EP2007/056860

2- met hoxyet hyl etc. Hal oal kyl is derived from al kyl

as hereinbefore defined in its broadest sense, by

repl aci ng one or nore hydrogen atons of the

hydr ocar bon chai n i ndependently of one another by 5

hal ogen atons, which may be identical or different. A

‘ii::pﬁ&ﬁll yifi %l’ré' forRor Hﬁ%ﬂt&gé{s %E réihhafdl (the el/léﬁilﬁbfn\é%t {h@Riastereomers
om al’kyl i's that haloalkyl is made up of

snd thyrmoixpgesthtien § ed optymabih teqdermahbigms]ly laa¢apaﬂbl@eaay$ thereof’

and hal oal kynyl, and it may be further subdivided

into straight-chain (unbranched) and branched. If a

Rattodk kidvidos pubstituted, it nmay be nono- or poly-
subst | uted |ndependently of one another at all the

K3)dr o heareespoyids tp pidyh rthlatpaméyl ig Bnkpddo flothraygh agazhes atom adja-

hi @g?bl}lyr%ggeex@ag CFZCI-—ISC’:I T(F:E|FC|43(}|2F

2G@R2EhpoundsF2CH2CH3; CF CF2; -CCl1=0-12;
ﬂggr =0-12; -C=CH2; -G =-CCF3; -CHFCH2CHS;

-CHFCHQCFS etc. Halogen relates to fluorine,

T A T

phéigs)-1431] cygﬂmﬂy@n@ﬁwxw@ a€idg.3-dndthyl-propyl)-amide,

spi rohydrocarbon rings, while each sub-group may be

further subdivided into saturated and unsaturated _

ARG 90 S bl AR Stk TS o b LT

ar,maynmlsymyﬁc dodd-(ER2-dithethpl-mrypyl)-emidedr ocar bon

rings two rings are |linked such that they share at

| east two carbon atons. In spiro- 20 hydrocarbon

ﬁﬂ@gé—r&‘ﬂguﬁﬂﬁg blodﬁh?dr@@}f B&Zoped PRdzin-8- fé@ﬁeﬁﬁoﬁyzﬁﬁ%yl—phenyl] -1H-

rings. If a cycloalkyl is substitute ma

hichdltriagolpdicpbebylic acid- é?d21dn11@tbﬁlmetemlb~9mme, one anot her

at all the hydrogen-carrying carben atonms. Cycl oal kyl

itself as a substituent nay be attached to the

lTIPS%M@bﬁﬁ&wﬁ:@@ﬁmh’?yﬂw—%ﬂz@x&@BVIyldafbaﬁioﬂ)hr—nfeﬂi}g-phenyl] 1H-
ystem 25 The foll ow ng individual sub-groups are '

Hyﬁgbcarbon

rings, saturated: cyclopropyl; cyclobutyl;

cycl opentyl; cycl ohexyl; cycloheptyl etc. nonocyclic

h—Yﬂ-{(@-‘t@’t—bﬁﬂj’I EJZHFﬁleﬂiyﬁatdgba}I,Zle&lhyd??tﬁb@ﬁbil’wiﬂﬁ-@m&kbamoyl)-}methyl-

cycl opr.op- 2-eny cycl obut - I - ;..cycl obut

Sy ORATL 23 Brfrote diraropuii sod G gioimi BouHD 25ty |

cycl ohex- 1-enyl; cycl ohex-2-enyl; cycl ohex-3-enyl;

cyclohept-l-enyl cycl ohept - 2- enyl ; cyclohept-S-enyI; '

t—y&-l(blamjyl—mﬁgdxy—kydimyleﬂ- 3-dBhyddi- BHyihdol-5- ylcarbamoyl)—Z-methyl-

ey IRt £ reratElhppevotyfs SRERE e 0P amice,

cycl ohexa-1, 5- dlenyl cycl ohexa- 2, 4- dlenyl
cycl ohexa- 1, 4-di enyl ; cyclohexa2 5-di enyl etc.

wwbuﬁbehvthmmzﬁherﬁg@arb@at igragide($-Hn@-methoxy-pyridin-3-yl)-

A A 2 1) ot

bicyclo[2 2. 2]octyl bi cy- 10clo[4 O]nonyl
oct ahydr oi ndeny! bi cycl o[ 4. 4
{“@é’&hw&?ﬁ’n@bﬂt Pﬁrﬁéqle%bqaélgpxsfbp 61_:152 {'2 [ﬁ(ﬁéﬁ%thy pyridin-3-yl)-

yh) pt a- 2, 5- di enyl
[((1hdr or na'lgl]é%&éi%ﬁ p?[ﬂ%gfcycﬁke[z 2. 1] hept - 2- enyl
(nor bor nenyl ) ; blcyclo[4 1. 0] heptyl (norcaranyl);
bi cycl o[ 3. 1. 1] heptyl (pinanyl) etc.
spi rohydrocarbon rings (saturated and unsaturated):
15spiro[ 2. 5] octyl, spiro[3. 3] heptyl,
spiro[ 4.5]dec-2-ene etc. Cycloal kyl al kyl denotes the
conmbi nation of the al kyl and cycl oal kyl groups
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Typi cal exanples are |isted bel ow. benzyl;

1- phenyl et hyl ; 2-phenyl et hyl; phenyl vinyl;

plenydsabid etc. Heteroaryl demotes nonocycli c PCI/EP2007/056860

aromatic rings or polycyclic rings with at |east one .

aromati c ring, which, conpared with correspondi ng

aryl or cycloal kyl, contain instead of one to or nore

carbon atons one or nore identical or different

het er oat ons, sel ected i ndependently of one anot her

from anong nitrogen, sul phur and oxygen, while the

resulting group nust be chemcally stable. If a

teteernaylyd- meshywbﬁpyrmesﬁi-caﬂabaylwm [4-niethyh 3 fdypyhdin-3-yi-
0- or polysubstitutjon in each case, at all the

H}&ﬁﬁﬁﬁﬁokb?%vﬁﬁﬁﬂkﬂpﬁﬁn and/ or nitrogen atons,

i ndependently of one another. Heteroaryl |tself as

substituent nay be linked to the nole- 15cul e via any

Suiettetnltgd-ppaotyl-2H-pytazbhel-carhgxdicsteahi4-inethil- 3-¢4-ppmndiasdeyl-
i trogen.. Typical exanples are |isted bel ow.
Rﬁhéﬁ%ﬁ@@tL%ﬁﬂ%ﬁaﬁﬁ?F S furyl; thienyl; pyrrolyl;

oxazol yl; thiazolyl; isoxazolyl; isothiazolyl;
pyrazol yl; im.dazolyl; trlazolyl tetrazol yl;

dﬂad‘rlmlydl-%fmethyhﬂﬂep}awlley]i-caqbyxyldyamd @{4 -t~ ﬁyplopropylmethyi—ammo)-

5’&? %3%" ﬁF[h)%ﬁ%“"’Zéyfﬂér@ Wipﬁavev YAhide,

pyri m.di nyl - N-Oxi de; pyri dazinyl - N—OXIde
pyrazi nyl - N-oxi de; im dazol yl - N- ox

- PodutilR-piolk 2 Heyrasnlerbrar omdmcuie(fi {4-{6- (cyc10propyhnethyl ammO)

- BRI PSR R AT AR R e

tetrazolyl N-oxi de etc. polyew ic heteroaryls:
25i ndol yl ; "i soi ndol yl; benzofuryl; nzothlen

Saas bR pethyb ROk, SCHPoXYisas gleﬂ%ﬁﬂ +(5-methyl-1-phenyl-

iggéh%%%%#ﬂif Zbgngﬁﬁékﬂygﬂéﬁéagﬁ% Pg3f0|glnnollnyl,

pht hal azi nyl ; qui nazolinyl; benzotriazinyl;:

e g I B e D BRERV Y stppeto -
1t ReLolp psRALAIMLyI)-phagi ndeldeny!

| sobenzot et r ahydr of uryl~; |sobenzotefrahydroth|enyl
i sobenzot hi enyl ; benzoxazolyl pyri dopyri dyl ;

oA GLRAANS POM oReSE S EL AL FINE D propyt 3 methyh 37

BB Y- A Ny 13 triabeIL 1- ﬂlﬂﬂyﬁleth?ﬁﬁli@yt}lﬁﬁﬂbﬁhd
|n1dazopyr|dy1 i m dazot hi azol yl
dlhydroben2|soxa2|nyl ben2|soxa2|nyl benzoxazi nyl ;

g'relzw %r ﬁ/kf - —tcﬁﬁlz%ﬁ %g/pazglé'f %Ibm%ﬁﬁza%{ﬁy ?EV*Z’ cycholprorPgl 3-methyl -3H-

ehzot) umariny |socuna
QMHQﬂnnDﬁyql2B@&kﬂﬂ¥ﬂﬂ@@unamblpMﬁgdk%ﬂnﬂdrqu|nollnyl
di hydr oqui nol i nonyl ; di hydroi so- qui nolinonyl;

di hydr ocur nari nyl ; di hydroi socumari nyl ;

j nonyl ; benzodi oxanyl ; benzoxazol i nonyl;
%ﬁ%ﬁgﬁ?%§I N-OXIde i ndol yl - N- oxi de;

- i ndolinyl-N-oxide; |soquinolyl Noxi de;

uinazoli | - N-ox noxal i
R BoAt A imRe i dgites SRaB By il tﬁﬁpfaﬁsasethat
%’:15‘ dag® Ydenbte@ 2 @HNRORNZRL D d8LA YR NNIXC @S-, then R may be an at most
enzi m dazol yl - NFoxi de; benzot hi opyr anyl - “S oxi de and

@mnmmh@w&h@maﬁyﬂwsis-dlOX|de etc. Heteroaryl al ky
denotes the conbi nation of the al kyl and heteroaryl
groups defined herein- before, in each case in their
br oadest sense. The al kyl group as substituent is
directly Iinked to the nolecule and is in turn
substituted by a heteroaryl group.- The linking of the
15 al kyl and heteroaryl may be achi eved on the al kyl
side via any carbon atons suitable for this purpose
and on the heteroaryl side by any carbon or nitrogen



5 each case, at all the hydrogen-carrying carbon

and/ or nitrogen atons, independently of one another.

Hed eooeogetmoal Kyl itsel f as substituent nmay be | i PKEEP2007/056860
to the nolecule via any suitable position of the ring
system Typical exanples of individual sub-groups are

i sted bel ow. nonocyclic heterorings (saturated and
unsaturated): 10tetrahydrofuryl; pyrrolidinyl;

pyrrolinyl; imdazolidinyl; thlazolldlnyl

d At _
Wpe?izlg: éﬁ]}ﬂ{es B?ﬁé&@gg%xﬂﬂ H¥Ilé)o>§?sﬁ§nyl )al‘gl?]fr ; tg?rh ‘g;lle hydro gen at the ni

aogen aionnyif thelpazadé drgmply no‘alzeesplastythted Oy azetind oy B:methylphenyl.
nmor phol i nyl ; t hi onor phol i nyl ; honmonor phol i nyl ;
honopi peri di nyl ; honopi perazi nyl;

hQ IR cPiﬁH@ |11'1\Fblﬁhon IféT‘étQé‘E@chHl%bhﬁ&é' wherei de;

thlonnrpho I nyl =S, S-di oxi d 1, 3-di oxol anyl ;

11e119 lsaho;tdti ﬁpwmtyig, ﬂ(@DNthcNHCEﬁ)bpyﬁ? (Q)WH— FS$(QpNH5-CN H)NH-,

Pﬂ%@#ﬁ“ﬁ%g g%ﬁﬁﬁg OBSﬂ“%%éQ%PPd|nony|

dlhydropyrazolyl di hydr opyrrol yl; dlhydropyra2|nyl;
dlhydropyrld , di hydro- pyrlnldlnyl di hydr of ury4
& enpedhes psmeat i inventipmrajaiesdpsompghnds, whergia:

t athi enyl - S, S- di oxi de;
gﬁﬁﬁﬁxghgéghollnyl S- oxi de; 2, 3-di hydroazet;

2H pyrrol y1l; 4H pyranyl; 1,4- dihydropyridinyl etc.
20 bi cyclic heterorings (saturated and unsaturated):
a@ﬂw@mwps uzveyt%tqutqs togompaEdsy WhIER. 1. 0] oct yl ;

é Rk %az%. CyCI OF%&M&H‘%%Q‘ the partial structures (vi) — (xm)

8- di aza- bi cyckd|[ 3. 2. 1]ocuyl

3.
2.5- di aza- bi | of 2. 2. tyI N=—
1-aza- bi¢yclo[ 2. 2. Zyggyéﬁ\ mﬂg r/(:—<
3. 8- di aza=t\ o[ 3 yl: \N,

3. 9-di azabi cycl o[ 4. 2.:1] nonyl ; ' '
2. 6-di aza- bi cyel of 3. 2. 2]nony| etc.
25spi ro- hetef@ri ngs (sa ated and turated) :;
1, 4- di oxa- spb®0[4 5]dec§#ﬁ o )
1- oxa- 3. 8-di aza-spi ro[ 4. 5] cl ecyl; and

2, 6-di aza- spirol;3. 3]hepty|

2, 7-diaza-spir

4. 4] nonyl ; 2, 6 d4a a- ﬁplro[s 4]ockyl
3, 9-di aza- o[ 5. 5] un ; aL%Z_
di aza- spi 4, ]dec tero ﬁ%ahkyl g;x‘R

denot es the &onblnatdonﬁﬁ the al kyl Sand
heterocycloalkyl groups defined hereinbefore, in each
case in their broadest sense. The al kyl group as
substituent ®s direct! yiinked to t®d)mol ecul e &l is
in turn substituted by a heterocycl oal kyl group. The
i nking of the al kyl and heterocycl oal kyl nay be
anhi eved on the al kyl side via any carbon 5 atons
spltable for this purpose and on the heterocycl oal kyl.
B| geshgreahpfara dgBredor nitrogen atoms suitable for
this purpose. The respective sub-groups of al kyl and
het erocycl oal kyl are al so included in the conbination
Ifanbther aamctghehp&ntidihmlztte;rtmcbsmbsﬁdst whedin i ndi cat es

at en atomwhich is und .djrec
Qutie a8 SR ooy BE R RS st B and Tvi
anot her group of atons. Bival ent substituents 10 such
as for exanple =0, =S, =NR, =NOR, =NNRR
-NN(R)C(O)NRR, \'12 or the like can only be
substituents at carbon atoms. They require exchangi ng
for two gem nal hydrogen atons, i.e. hydrogen atons
whi ch are bound to the same carbon at om sat urat ed
before the substitution. Substitution by a bival ent
substituent is therefore only possible at the groups
-CH3 and -CH2-, not at the groups -G -C = =C\H:15
and not at aromatic carbon atons. Addi tionally, by
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Bn benzyl Boc tert -butyl oxycarbonyl Bu butyl c
concentration chex cycl ohexane d day(s) DBAD

divoresetm yl - azodi car boxyl at e9DC, TLC t hi n | ayePCI/EP2007/056860
chr omat ogr aphy DCM di chl or onet hane DEA di et hyl am ne

DI PEA N-et hyl -N, N-di i sopropyl am ne (Hinig base) DVAP

4AN- di et hyl am nopyri di ne DMVE 1, 2- di net hoxyet hane DMF

N, N- di net hyl f or mam de DMSO

1 |

R N’R
Ve lvy
",‘/N\N/)\I “‘ N/’N
(vi) (vil)

and

R! is as hereinbefore deﬁ_ned.

In another aspect the invention relates to compounds, wherein

R! denotes a group optionally substituted by one or more identical or different R™ and/or

"R, selected from among Cs_jpeycloalkyl, Ca.scycloalkylalkyl, Ce.joaryl, Crisarylalkyl, 5-
12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered heterocycloalkyl
* and 4-14 membered heterocycloalkylalkyl, or ' ' '

R! is selected from among —~C(O)OR®", ~C(O)NR*'R®' and ~C(O)R®,

cach R™ denotes a suitable group and is in each case independently sclected from among
=0, -OR®!, —-SR°!, -NR®'R*}, halogen, ~CN, -NO,, -C(O)R"!, ~C(O)OR®, ~C(O)NR*'R"!,
“NHC(O)R®, -NHC(O)OR®, -NHC(O)NR*'R?, —S(O)R"' and —S(O)ZR"-I',

each R®! in each case independently of one another denotes hydrogen or a group optionally .
substituted by one or more identical of different R* and/or R®, selected from among
Calkyl, 2-6 membered heteroalkyl, C_ghaloalkyl, Cs.iocycloalkyl, C4_lscyc}0a1kylalky1, L
Ce.10aryl, Cr.parylalkyl, 5-12 membe;ed heteroaryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl, |

each R" a suitable group and is in each case independently selected from amohg =0,
-OR®, -NR*'R*, halogen, ~CN, -NO,, —C(O)R®, —-C{O)OR®', -C(O)NR*'R"', -OC(O)R*",
—OC(0)OR®, —OC(O)NR®'R®, -NHC(O)R®, -NHC(O)OR®' and -NHC(O)NR®'R® and
each R“.is in each case independently sclectéd from among hydrogen, C;salkyl,

2-6 membered heteroalkyl, C;.shaloalkyl, Cs.jocycloalkyl, Cyaecycloalkylalkyl, Cq.pparyl,
Crisarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered hetero cycloalkylalkyl.

~ In another aspect the invention relates to compounds, wherein



10

15

20

25

30

di met hyl sul phoxi de EE et hyl acetate eq equival ent(s)

ESI el ectron spray ionization Et ethyl EtOH ethanol h
HWO 2008/0p3KTU 10 PCT/EP2007/056860

0- (7-azabenzotriazol -1-y1)-N,/V, K Nl-tetranet hyl uroni

um tetrafl uorophosphate hex hexyl |TPLC high

performance |iquid chromatography Hil ni g-base

N-et hyl -N, N-di i sopropylamne i iso HZ infrared

spectroscopy cat, catalyst, catalytic COM

R atduptopdonally substituted by one or more identical or different R" and/or RY,

selected from among Cg.jaryl, Cr.isarylalkyl, 5-12 membered heteroaryl and
6-18 membered heteroarylalkyl, and

R and R are as hereinbefore defined.

In another aspect the invention relates to compounds, wherein

R’ is a group optionally substituted By one or more identical or different R™ and/or R™,
selected from among pyridyl, pyrimidyl, thiazolyl, imidazolyl, triazolyl, pyrazolyl, pyrro-
1yl, furanyl, phenyl," benzyl, imidazo[z,l-b]thiézolyl, imidazo{1,2-a]pyridyl, thiazolyl-
methyl and oxazolylmethyl and

R" and R®! are as hereinbefore defined.

- In another aspect the invention relates to compounds, wherein

R? is selected from among pyridyl, pyrazolyl, isoxazolyi, thiazolyl, imidazolyl and oxa-
zolyl, all the above-mentioned groups optionally being substituted by one or more, identi- ‘
cal or different R*" and

R*® is as hereinbefore defined.

In another aspect the invention relates to compounds, wherein

~ each R® independently of one another is selected from among R™ and R,

each R*? is a group optionally substituted by one or more identical or different R*? and/or
R selected from among C.¢alkyl, 2-6 membered heteroalkyl, C.shaloalkyl,

Cs.ocycloalkyl, C4_160ycloalkylalky1,‘ Ce-10aryl, Cq_jsarylalkyl, 5-12 membered het'erbaryl,
6-18 membered heteroarylalkyl, 3-14 membered hetero.cycloalkyl and 4-14 membered het-
erocycloalkylalkyl,

each R"* denotes a suitable group and is in each case independently selected from among
=0, -OR%, —SR*2, -NR“R*?, halogen, —CF3, —CN, -NO,, ~S(0)R?, —S(0O),R%,
-S(O)NRR?, - S(0);NRZR?, ~C(0)R®Z, ~C(O)OR%, —C(O)NR™R%, ~OC(O)R%,
-OC(O)OR?, —OC(O)NRPR®, “NHC(O)R?, ~NHS(0),R*, -NHC(O)OR%,
“NHC(O)NR*R®,
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b.p. boiling point LC liquid chromatography LI TMDS

['ithi um hexanet hyl di silazane soln. solution Me ,
W0 beoB/ 00 OH net hanol nmin m nutBs MPLC nmedi um pr eBSEH2007/056860
liquid chronmat ography M5 mass spectronmetry NWP ‘

N- et hyl pyrrol i done NP normal phase n.a. not

;avai l abl e Ph phenyl Pr

cach R independently of one another denotes hydrogen or a group optionally substituted
by one or more identical or different R% and/or Rez, selected from among C;galkyl, -

2-6 membered heteroalkyl, Cl;shaloalkyl, Cs.jocycloalkyl, Cy.j¢cycloalkylalkyl, C5_ioary1,
C7;1saryla1kyl, 5-12 fnembered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 rﬁembered he’;erOcycloalkyIalkyl, o

each R* denotes a suitable groﬁp. and is iﬁ each case independently selected from among
=0,-OR?, -NR?R%, halogen, ~CN, -NO,, ~C(0)R, ~C(O)OR?, -C(O)NR“R?,
-OC(O)R%, ~OC(0)OR?, ~OC(O)NR?R®?, -NHC(O)R?, “NHC(O)OR? and
-NHC(O)NR®R% and

each R is in each case independeritly sclected from among hydrogen, C;salkyl,

2-6 membered heteroalkyl, Cyghaloalkyl, Cs_jocycloalkyl, Cyjgcycloalkylalkyl, Ceoaryl,
Cr.jearylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloatkylalkyl. - - '

In another aspect the invention relates to compounds — or the pharmacologically acceptable -

salts thereof — of general formula (1) as pharmaceutical compositions.

In another aspect the invention relates to pharmaceutical preparations, containing as active
substance one or more compounds of general formula (1) or the pharmacologically accept-

able salts thereof optionally in combination with conventional excipients and/or carriers.

In another aspect the invention relates to the use of compounds of general formula (1) for
preparing a pharmaceutical composition for the treatment and/or prevention of cancer, in-

fections, inflammations and autoimmune diseases.

In another aspect the invention relates to a pharmaceutical preparation comprising a com-
pound of genéral formula (1) and at least one other cytostatic or cytotoxic active substance,
different from formula (1), optionally in the form of the tautdmers, the racemates, the en-
antiomers, the diastereomers and the mixtures thereof, and optionally the pharmacologi-

cally acceptable salts thereof.
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propyl PS polystyrene Py pyridine rac racemic Rf (RD
retention factor RP reversed phase RT anbi ent

tweopesatiife 1 BAF tetrabutyl amfbni um fl uori de TBICI/EP2007/056860
0- (benzotriazol -1-34)-/V,/ VAP ,, Mtetranet hyl -uroni um

tetrafl uoroborate tenp. tenperature tert. tertiary Tf
triflate TFA trifluoroacetic acid THF tetrahydrofuran

Definitions

As used herein, the following definitions apply, unless stated otherwise:

The use of the prefix Cy.y, wherein x and y each represent a natural number (x <), indi-
cates that the chain or ring structure or combination of chain and ring structure thus desi g-

nated and mentioned in direct connection may consist of a total of not more than y and not

less than x carbon atoms..

Alkyl is made up of the sub-groups saturated hydrocarbon chains and unsaturated hydro-
carbon chains, while the latter may be further subdivided into hydrocarbon chains with a

double bond (alkenyl) and hydrocarbon chains with a triple bond (alkynyl). Alkenyl con-

~tains at least one double bond, alkynyl at least one triple bond. If a hydrocarbon chain

should have bbth at least one double bond and at least one triple bond, by definition it be-
longs to the alkynyl sub-group. All the above-mentioned sub-groups may be further sub-

- divided into straight-chain (unbranched) and branched. If an alkyl is substituted, it may be
. mono- or polysubstituted independently of one another at all the hydrogen-carrying carbon

atoms,

Examples of individual sub-groups are listed below.

Straight-chain (unbranched) or branched, saturated hyvdrocarbon chains:

methyl; ethyl; #-propyl; isopropyl (1-methylethyl); #-butyl; 1-methylpropyl; isobutyl
(2—methylpropﬁ); sec.-butyl (1-methylpropyl); tert.-butyl (1.1-dimethylethyl); n-pentyl; 1-
methylbutyl; 1-ethylpropyl; isopentyl (3-methylbutyl); neopentyl (2,2—dimethyl-pfopyl);
n-hexyl; 2,3-dimethylbutyl; 2,2-dimethylbutyl; 3,3-dimethylbutyl; 2-methyl-pentyl; 3-
methylpentyl; n-heptyl; 2-methylhexyl; 3-methylhexyl; 2,2-dimethylpentyl; 2,3~
dimethylpentyl; 2,4-dimethylpentyl; 3,3-dimethylpentyl; 2,2,3-trimethylbutyl;
3-ethylpentyl; n-octyl; n-nonyl; n-decyl etc. |
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TMS trimethylsilyl tRet retention tinme (HPLC) TsO1-1

par a-t ol uenesul phonic acid UV ultraviolet Features
anol2@deantrages of the present invention w |l becBeEEP2007/056860
apparent fromthe follow ng detail ed Exanpl es, which
illustrate the basics of the invention by way of

exanple, wthout limting its scope: Preparation of

t he conpounds according to the invention General All

the reactions are carried out - unless stated

Uh¥sB6a (LibrEARERY GrivalcHe@fikainabl e apparat us

nods conventronal 'y used in chem cal

E]
TN 0Py T BRI st

a%ygmme&lylsmpm étgzl r;ea@thyopﬁ;pandlymﬂnmpﬂiyaprcquemg; hapethyl-

themare carried out under protective (nitro

®Forat-gar) l-methyhdueemwdepqn&a@w}@ H%ntz%’%’y anem é&néslupemﬁ’f -enyl; 3-
B 8t T DAL, Dl PG B 2 o e

Breaifyt hakkyenwd; lhhx-§t—¢ﬂyi IMdllﬁth)th-&@nﬁlpﬁ)B—(ﬁmeﬂtyﬂréut 2 enyl 2-

R o S B S B A P i
| |4

B R g B e s e

!ﬁgg#t_%(h%@ﬁraﬁa{a&ggp&%&&%%@%ﬁm& The thin | ayer

ready-nade silica

o S20Bp Pl n bR R L D SRRy i on 2

sseir e chromat ography (HPLC) is carried out usi ng
col ums made 20 by Waters (namsd XTerra Prep. M5 .

T e

Statet]| arem€4r8 smteaby&ommnm’p% withhthe eorsepppodingnamber of carbon

10 50 150 X-Bridge Prep Cl8 5 gm OBD
“3% %’gg anﬁBPllsten(cﬁéﬁ%d ‘Zorbax SB-C8 5 jim.

g BrEhG R Do SO b RSB R b Sy g, decens .

%ﬁl@ s Bt dise e %F@Jnléﬁﬂt%&aﬂ!ﬁ'%ﬂe@h%@@{ﬁbb@gr ﬁ@iv'itﬁ'tﬁe oorrespondmg
15 ol d ax

ums made by Agil ent (nanhed: Zor SB- C8
gnmbé’r]an:apboﬁ @tams gd zmb@a, iwgluding athoisomerig forprg) also (DNE)-
and Phenonene q(,b anmed: Gemini C183 gm2 x 30 ram
WE@W@??{BE& E%copy/ UV-spectrometry The retention

b&ﬁ”ﬁ? éﬁ:g/rgs Egtlpqlp@;ﬁ;p G ha(g;l Ch & %é} é,:l{}et ? % logt%d%n% nonadienyl, -

B@Jdagfé@ i hlegybﬁe&m@we@afeaﬁém wlstaﬁua:f&ﬁﬁy&e&a&s&pgrbups with

ent Conmpounds that elute with t
e c@utesmmdmgaiunﬁree ofjcarbon sthms and byt dable bwés,tlpz@ltldmg all the iso-

?n(t):ng forms also (Z)/ (E)-1somers where apphcable

By the terms propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl:

etc. Unless otherwise stated are meant unsaturated hydrocarbon groups with the corre-

| sponding numnber of carbon atoms and a triple bond, including all the i‘somcric'wfor'ms.‘

By the term heteroalky] are meant groups which are derived from the alkyl as hereinbefore
defined in its widest sense by replacing, in the hydrocarbon chains, one or more of the

groups —CHj independently of one another by the groups --OH, —SH or —-NHj, one or more
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The apparatus has the follow ng specification:

Col um. Waters, Xterra M5 C18, 2.5 pm 2.1 x 30 nm

Rao boodloosk86000592 El uant: A1 H2with 0.1 % HCOOHCBEP2007/056860
acetonitrile (HPLC grade) Detection: MS: Positive and
negative node 10Mass range: 120 - 900 niz

Fragnmentor: 120 Gain EW: 1l; Threshol d: 150; Stepsize:

0.25; UWV: 254 rim Bandwide: 1 Injection:Inj. Vol. 5

It Separation:Flow 110 ni/m n 15Col um tenp.: 40C

5 . 0, _ O 1 N .
S0 bl ShfbrgstUg B U5 g B P g % 16 g e on
2r &lore o8thd @rovpsn: 95 % 5 % solvent B 20 In addition,
the foll ow ng apparatus specifjcation is used in sone
cases: Colum: \Waters, Xterra C18, 2.5pm 2.1x50
mm Part.No. 186000594 El uant--@—deion. water with
0.1 % HCOOH, B: acetonitrile wjth 0.1 % HCOCH

"~ 25Det ection: Ms: Positive and negative nbpde Mass

range: 100- 1200 m z Fragnentor: 70 Gain EW: Threshol d:

by lbromb epsi ze: 2 nm UV 254 nmas well as 230 nm

Bandw de: 8 30Injection: Standard 14 Flow.0 6 nL/mn

Colum tenp.: 35C Gadient: 008 mMn. 5 %solvent B

0.00 - 2.50 min: 5 %4 95 %solvent B 2.50 - 4.00

mn: 95 % solvent B ’

one or more of the groups =CH- by the group =N—, one or more of the groups =CH by the
group =NH or one or more of the groups =CH by the group =N, while a total of not more
than three heteroatoms may be present in one heteroalkyl, there must be at least one carbon
atom between two oxygen atoms and between two sulphur atoms or between one oxygen

and one sulphur atom and the group as a whole must have chemical stability.

* A direct result of the indirect definition/derivation from alkyl is that heteroalkyl is made up

of the sub-groups saturated hydrocarbon chains with heteroatom(s), heteroa‘lkenyl and het-
eroalkynyl, and it may be further subdivided into straight-chain (unbranched) and
branched. If a heteroalkyl is substituted, it may be mono- or polysubstituted independently
of one another at all the hydrogen~garrying oxygen, sulphur, nitrogen and/or carbon atoms.

Heteroalkyl itself as a substituent may be attached to the molecule both through a carbon:

atom and through a heteroatom.

The following are listed by way of example:

dimethylaminomethyl; dirﬁethjlaminoethyl (1- dimethylaminoethyl; 2‘dimcthy1-
aminoethyl); dimethylaminopropy! (1-dimethylaminopropyl, 2- dlmethylammopropyl

3- dimethylammopropyl) dlethylammomethyl diethylaminoethyl (1-diethylaminoethyl, 2-
diethylaminoethyl); diethylaminopropyl (1-diethylaminopropyl, 2- d1¢thylam1n0—propy1, 3-
dieth&laminopropyl); diisopropylaminoethyl (1-diisopropylaminoethyl, 2-di-

isopropylaminoethyl); bis-2-methoxyethylamino; [2-(dimethylamino-ethyl)-ethyl-amino]-
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54.00 - 4.50 mn: 95%5 % solvent B 4.50 - 6.00 mn:

95 % sol vent A The conpounds according to the

wovesdoonomay be prepared by tge nethods of syntpesiso7/056860
descri bed below, with the substituents of the genera
formul ae havi ng the neani ngs stated 10 herei nbefore.

These nethods are intended to illustrate the

i nvention without restricting it to their content or
limting the scope of the conpounds clained to these

A oA R T B DR Rl PhrekVE SRAB iy 2 bydrons-

ahylas-hadlorysropitineliRxpy @hadye ﬁro@w, @Jmll}tﬁclymdﬂgfl,lQiﬁiMhoxyethyl ete.
conpounds or nethods described herein. Substances

escribed in the ljterature are prepared according to
ﬁ aliSM]b‘F oethved T glyS agherainbsforeistiped inpgs hreadsst sgpsveprereplacing
e i s dech ak0fss PR B i urREREREA, Hon another by
18 egen neinen pbich may blfsxdlemdaydnbﬁhﬂeot A dklacrtl(%uﬁejf m!ne jodirect defini-

et Ao B ST i bt B 8RB Ot Naiirsatugpted hydroha-
Tb¥&echaif! Bl Saednkye &h@l@ﬂozﬂlﬁﬁfﬁ tahe 1t9§é%%ﬁﬁelﬁsu$df%/deﬁ into straight-

cycloaddltlon (in order to'insert the group le) and

cningprifenchedpindriyanched: Harhaléatiyd istwbstitateilnis graty bemeono- or poly-

hese tmo arti be c
g R e G R T T
bell@;dm@@iehﬁd:@ﬂy%?hﬁ&&anﬁ:ﬂ@m fromthe literature
Mﬁth the aid of comon coupling reagents, such as
LU oFrr st B@H;;F%M@Q@@@Fﬂ%&ér« LC@}@H?”EHFCH; -CF,CF,CFj;
activated b means of thion orlde oxal yl
~¢H:6FpdHs; F@Iﬁ‘&séﬁ@b&éénrcﬁﬁ%@z reIHIds K6k Fbr-SHFCH,CHs;

Eﬁﬁ, E% glure to formthe correspondi ng acid
of 1’de* §fd then reacted with an anmine R2- N 12. The

b FaTeldts th A6 BRBfife, Drdiitine khéonRle atsmar e
synthe3|sed usi ng nmet hods known fromthe literature.

Ioaqggtlon W th the conpounds A-1 and B-2
FS\}E? yrsotdhe ibegiorpEROBRY ol hyroFraboREsK pigHiHic hydro-

chH%H‘rﬁ%? é[lld %Jgfogl%ﬁfo‘éa%é% %@ Wqﬁi_’lﬁ Eﬂﬁ%% O llré& @%: gﬁﬂ'ﬁfér subdivided

ascor es 'use
1thsaM@bandeESgumu¢Ib(cbrdodkm}é) tBueunsatamtai Gimdany that there is at least

bt . .
Beearrianre HeaSHpeBetER B seRfR R Syrnds asbadul Hgyelio hydro-
BN PRAgs Wﬂﬁ%}f{r@ Mnk&Bsch KISk ﬂ{el_';”sﬁare 8t BastBvo @%Bﬁ aﬁ{r)ns In spiro-

t he Best mann ira reagent. he conpounds of ty ]
hydigearbhn ciags oree cmrbcpmtem (wlmtqm)yls Bheredhers evae Bags ilbm cycloalkyl is

n varled rain-Rit in a
SR 4R B PP Bt pltepindBhuy By Gl prigthefy an e ny-
didenaeitpigrdthob-a?oriByChgodk@asslEds 4 Bulrtiftienhiaby B¢ attached to the
mays Lblgg nmet hods known fromthe literature
fany gpigabis posifion fdhpriegisxiah TVB- acet yl ene
|n a Sonogashlra reaction. The cleaving of the silyl
group may al so be carried out using nmethods known

?@O“Qﬁ%g*&lﬁﬁgl‘?‘%%ﬁ% S ape el S0P oL et ot

knomn fro h-.Llagrat The conpounds CG1 - if

5bt ai nable - are in turn

t ai ned b known thods b zoti sati on and
cgaagfeaﬂe clonuugl Peslongt %@'@a’ Hddaplréeer om ¢ he
correspondi ng anilines. 5 The Exanples of type |
are synt hesised fromthe conpounds C-2 by an am de
coupling reaction (in order to introduce the group
R2) and a cycloaddition with an azide (in order to
i ntroduce the group 121), while the two partial steps
may be carried out in any order. The am de coupling
is carried out using methods known fromthe
literature with the aid of conmon coupling reagents,
such as HATU or TBTU, or the conmpounds C-2 and 0-2
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15 CuS™ and sodi um ascorbate. Aryl or heteroaryl

azides for introducing the groups RL are obtai ned by
wocars/ovet7nods from t he correspendi ng am ne’ by  PCT/EP2007/056860
di azotisation and reaction with sodi um azi de:

Aryl al kyl azi des, heteroaryl al kyl -azi des as well as

nost ot her azi des are obtai ned by nucl eophilic

substitution of the correspondi ng halides, for

exanpl e the brom de, with sodiumazide. 1Iv 5

B AORCAS hitrol RS dihds, AiGrenBd.hesi sed via the

I nternmedi ates E- 2, Mﬂleﬁ“ﬁﬁﬁ“be obt ai ned starting

OB s ERAGIo R RyGe PR SRREES Saly B 1oy

- ©fcldpet- Mnﬂgcymﬂ%ﬁds-ehﬂomléﬁeam the; dyiolohe;aizwnel kiy¢lsliex-3-enyl;

of all with hy droxklan1ne to E-3 and then w

aclahgri bandassdnbiept-&-cnd; exclqhept-drenpk am;@@t 6feny1y g¥clobuta-1,3-
u r )
s SRR ol ifenlal] Bl 9o BRLRL DM Enyl; cyclohexa
1,Brdémiye ¢iyelbbexakl, 5-dientyl; chiclahexaed ¢idicngl) cyeloliexa-1,4-dienyl; cyclohexa-
f&% 0X anldlnes E- 6 using nmethods known fromthe
tife. WD 2008/ 00377030PCT/ EP2007/ 056860 5
Compounds of type V and VI are synthesised via the

#ieydlie hy8iodar®sh eings FathratdhakhuRb@raéspar ed fromthe
I nternmedi ates E-4 by methods known fromthe

ﬂlb}%[@t}ﬂ Fex MgQ (ﬂﬁeﬂt))'lpﬁlcycl@[@@ Moc3t: %1(8*8‘0?2 B8Gbetyl; bicy-

by two succ uzuki “coup reactions
dolriied]ooml (getaiydadinddlyd; Ullcmlo[lﬂnﬁt ﬁ]ldaz}d K&z ahyrdnaphialenc); bicy-

a2 P e Tt Fb e motinng (Grberae e
Mlswrdlz 2l §héSPar a@@@ﬁ&ﬁé@m gicBloBEN @]]‘@btﬁ@{mm@l)? bicyclo-

have an inverted am de bond conpared wth those
Bylpdheptylr(elenyldptcschene B). The synthesis starts from
meta-nitroanilines which are obtainable conercially

s%irgh’?df@&rﬁ@}m&%sﬁ{}gm aﬁlﬁﬁﬂla[nﬁﬁtedi terature. First of

e carb after activation of

cou to,the aniline
SIS S%H%[B%Ek;ep e, BPR6R cagont's such as
TBTU to or HATU or after reaction to obtain the acid
Chl@ilkydslkylelegoteb yheng@aibtnation of dleyalkyt hhd tydealk @k@lp}é ldefined here-
chl oride or Ghgsez reagent. Then the aromatic nit
igheSons, Incearly gipe dp theiy hrplesisients. dhe allyl grovprs s¥bstitpshs directly

i

RGNS RE EGALUI € i frfeutthibitd 5 eye KRR RS 18 Hking of
kyt antbsyc®alkyl \uhbmh Fraps ma.lg. effwtedﬂagmseanﬁ ohbrkysuésble karbon atoms.

e _CcOonmer Ci bl e can red
TSy s a6 aly! ebesel g fislsa et FBR e e BEGRR ! the two
gr&upsOr m conpounds of the general type VII. Reaction
schene & 5 Reaction schene & shows an alternat|ve
met hod of obtai ning the conpounds of type VII.
/gyhdaniotrg manem hiher wighelicrarhanainesivitiat 1¢ageone aromatic ting. Ifan aryl
i QIb%ﬁ%F HeSuft ﬂl(ﬁl I%Q%Sl(!: Hﬁ?)go-b(%( }#0?};8(18&1‘1[8 (Hﬁn%ach | case, at all the hy-

pr Ot ective gr am no unct

d@@geg-caﬁlyizn)g, caﬂidnsahﬁmﬁ,ﬁﬁddpeﬁﬂﬁmly ofi ond artdiigerNi lAtrYthsglf@W be linked to
t . of the subsequent

and zide formation. sul
@awl&@ﬁ Sehstipeent ¥iajapy P@éﬂbf%@osgm qf e Ting BB at e
Qﬂp&lar@'lfs dr% 1i9Rh gkgd. The group R2 may

sSubsequent e 113 |ntroduced by cl eaving the

Ee:r'glel,rex‘fa%) Mﬁl gg(? 9 dfh?ﬂ?{%h&?lﬁm f g,r?;éél-%egah dronagp h>yl ; fluorenyl etc.

obtalnable or nay be synt hesi sed usi ng nmet hods known
fromthe literature, by known am de coupling nethods,
such as e.g. HATU or acid chloride activation.
Reacti on schene H H3VIII 5 Type VIII conpounds

al so have an inverted am de bond (anal ogously to type
VI1) and are synthesised starting fromH 1 either via
the internediates H2 or H3 by the use of
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evapor at ed down under,_ reduced 5pressu

to The nmethod of obtaining the inverted am de bond
presented in reaction schene 01, 02 (type VII) and I

toypss/odbih) (based on type | and type I, 'PCT/EP2007/056860
respectively) can also be applied to the inverting of
conmpounds of type Ill, IV, Vand VI by simlar

transformations. Synthesis of Exanples I-1 to 1-68
Met hod of synthesising A-la: 0 HL. HCl, NaNO 2.
NaN, 5 3-am no-4-nethyl benzoic acid (10 g, 65.5

A ottt S oA R B S A g g e actined, in
&%h onRl ih their b3BadEht saAdee IThantkys toupes shitatinidtt Widirecthhl@iked to the

a solution of sodiumazide (4,73 g, 72 mmpl ), in 30 n_, .
paleerlepad isgn fyg sbsanspdby an anyf grempi Thaalkyland asdapay be linked in
= . L _ y c

RERRbE Fiathy s By ponh HIAE i Bultdhl "Bl bt EBeroups of
akyl Anl arfl areadgb inslufled inghe dornbihatiomashidtvaegonpgd. ti mes
with water and then freeze-dried (HPLGMS: tad = 1.61

1 n; M 11) .= 178). . Q her conpounds A-1 are
ﬁ%?ﬁﬂﬁ%ﬁ&g%HF%ggﬁéﬁﬁ%ﬁb this nethod fromthe

correspondi_ ng 153-am nobenzoi ¢ acid derivatives.
boeero &péﬁnsé?tgﬂfa?mhanxlﬁéylsa%?miwlmbqné{laﬂ@laﬁ%nt :

Best mann- Chira- Reagent (B-0)

' eA&INbn 1Hrdn @ witlZatTBRY dne aro-
B R A PPRBA ol ko wifealTER dne aro

Thatily fiings which? Borgparéd with,cog2sponding ard ondyidehllylt einiis &stead of one
(}dgjgoé*gtggrhgﬁ 5{08?3 (glgrglr %g)gg fgiﬁ%@%ﬁ’ %&é&fe@n?het@rfota%gnst, Dfected independ-
A€ G LR Thel HENE SRBS bt ﬂiiﬁg)gétpﬁkf)ilpﬁﬂﬂ A kFBen3 While tifZresulting group

mol ) dissolved in THY ( L) is added dropw se at
st B ghemisnlly stabled Jiafraterparykisisubsiipteds dhgyubiitulipn mey be mono- or

R DT o A A S Pcn s,

indpeadadl\of ohé indhet Bdteredrieitseding stibrgitdent apbe linked to the mole-
e.crude :

T
plsYiRannswuiaplepositigy of thering gyt by rh%ﬁap AI9esim
ﬁ%ﬁ&?ghﬁﬁ £ hehiskibibicat i on for the al kyne formation
I t

e reactions that fO||OML'N®thOd of synt hesi sing

xgédo%ircl%coheteroarvls:

furyl; thienyl; pyrrolyl; oxazolyl; thiazolyl; isoxazolyl; isothiazolyl; pyrazolyl; imidazolyl;

triazolyl; tetrazolyl; oxadiazolyl; thiadiazolyl; pyridyl; pyrimidyl; pyridazinyl; pyrazinyl,
triazinyl; pyridyl-N-oxide; pyrrolyl-N-oxide; pyrimidinyl-N-oxide; pyridazinyl-N-oxide;
pyrazinyl-N-oxide; imidazolyl-N-oxide; isoxazolyl-N-oxide; oxazolyl-N-oxide; thiazolyl-
N-oxide; oxadiazolyl-N-oxide; thiadiazolyl-N-oxide; triazolyl-N-oxide; tetfazolbe—oxide

etc.

polyeycelic heteroarvls:

indolyl; isoindolyl; benzofuryl; benzothienyl; benzoxazolyl; benzothiazolyl; benzisoxa-
zolyl; benzisothiazolyl; benzimidazolyl; indazolyl; isoquinolinyl; quinolinyl; quinoxalinyl,
cinnolinyl; phthalazinyl; quinazolinyl; benzotriazinyl; indolizinyl; oxazolopyridyl; imida-

zopyridyl; naphthyridinyl; indolinyl; isochromanyl; chromanyl; tetrahydroisoquinolinyl;
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3

o

BAa 1, 5-di met hyl- 1H pyrazol e- 4- car bal dehyde (2.803 g,
22.58 mmol ) and the Bestmann-Chira reagent (13-0,
®026e/@®37781. 05 nmol ) are placad i n et hanol (75 PEIC)EP2007/056860

-and conbined with 15 potassium carbonate (6.241 g,

45.16 nmmol ). After 3 d stirring at RT the azide A-la

(2.5 g, 14.11 mmol) is added and the m xture is

stirred. Then sodi um ascorbate (3.075 g, 15.52 mol)

di ssolved in 12.5 inL water and 28. 2 nL of a 0.1M"

fSHR; 1§bb@32(§gtrm&fmg I, SsAARRA AR GarbigerI 5 dbezdtiSienyl; ben-
stirred for 3 d at or wor ki ng up the mxture i s

zoxapdykpeddapyridyly hereotetrebydrefiryl; bagatewahyddrocddenyil triwrinyl; benzo—

G5 i RS oo E el o
maﬁoﬂh&@!ﬁ, dl%&@%ﬁﬁoiﬁ1ﬁﬁ¥&%zggiﬂmmx%ﬁlﬂ aihydroben-

little acetonitrile and dried in the vacuum dryer.
Bsqthiapmyl; benzbpyrends bengediapiyranyl;| optheringuispéureatingy, chromonyl,

% HPLOCI:lyg S%Sailaaroqm&gﬁlalf‘lc 1%/%81@%3@11@1 %%0%%’?‘2}1’88}51 dihydroiso-
@ 1RGaus tihyioctiibsnyIBdihadiofsbaimirig]; Gaindsinond] behzodidxanyl;

25i nt er nedi at es. 2008/ 00377036PCT/ EP2007/ 056860
heezersaokinonsl; sumelinyMyxmeaingplyl-\-axidey indobinyha-oxide; 1soquinolyl- N-

i Iﬂg%&kﬁﬁﬁh@oﬁd% %uﬁ‘lgor Illg’l N2 ?gﬁ?ﬁjm' azlngl 4 &8@& g&ﬂ)hzmyl-]\f

dxide; &dazeiMﬂ&&derenmﬁnimomg Mpxidh;ebmxmd&nl)hményﬂde benzo-
hlori i s..elimnat d under, uced pressure, the

Figerianu-+-exids pad PO THOBENDIS0 HEF R A 1 eact od

directly with-the corresponding am ne. For this,

HetaihR Kyl ([dehdthd the rc@ﬂ%hﬁﬁbﬁ BY ﬂie@'ﬂd’j@ aﬂcphéﬁ%oﬁh'yl groaps defined herein-

nnDI) is placed in DCM (10 10
crrgdp re@?.lwaé@ mthembraadeg sgee. ﬂ‘he atkylagrom yubsidtomiin dgectly

freshl acid.chloride (i
IW ecu d 8 %r{imp ?ﬁ%ofa {u"? q:’%elter Lgrr(]nglp Jfﬂ? anmg of the
altityl tabidl ﬁetleﬁ)a@tl ﬁn@rb%taemedéd/\éh ﬂi&dﬂi{yl siad mymﬁ lat(ﬂnsed’llﬁiable for
the residue remaining i-s_ taken up in

s PYFRESS grdhprhthe hsterearylesidq Wamﬂnmpwg% plpgnsspiable for this
pglggﬂc%g Uhfle {'CS%CCtIJ\Té @:? %?Qﬁf:‘@%lt a?)dth%l%g%‘f'ﬂeaf@éls RRAEE in the combi-

ri bed above are -synt hesi sed

IﬁhOﬂbfﬂﬁt@O@ﬂﬂ@pondlng conmponents. Method of
synt hesising B-2a: The azide A-la (1 g, 5.655 mmol)

E Fd| ssal V%S?)Ifc @(}gg&ﬁ#ﬁ%h' ony wp?c%q%éhgrivceé&oq fhe&;@ oalkyl as

Hél‘blnﬁlfdf&@ defSnd BBV AL hyBBAbHR %g@ &domﬁ&u @ RSl RE-CH,— are re-
solid remaining is taken up in DCM (20 nli), conbined

phiced lrliegaldmtlwf pRcrniothee by éhoosronpsot G-, afid of hHF— or one or more of
s B S B DRSO A Ry P oo

nady HeTpragetit il tofal,@llert eusBBe #ileast b6k cafsurkiteng bepvdchewo oxygen atoms
solvent is elimnated under reduced pressure_and t

he
apd beiy(ren fueaRl RN PHiEWeeonePxyeen g @emhuwom and the
{
P45 PR TR A, B B0 v
i bl fenmdsiple TRIABtIMVE stagRefsulpiu236IpHonjdeMS Q-kidpHore —SO,—; nitrogen
S0, OB R ok, R AR o
{ﬁbﬂk?ﬁﬂhﬂ{e@&ocycloalﬁ\ﬁ‘iﬂﬁgd@ﬁ p SHRE Qﬁﬁgl%'uﬁﬂmgﬁmh@hetero -rings,

1-61: 15 a) Method ‘of synthesising B-3 a:
bigyelic hetgroytings- a@dmpmmbﬁ‘mgsn&ym}e tagh sethgeupsgn pldo he further sub-

B EPERRAh BTl ef el ol AOMAN, e BB ahed mesos
brom ne mal onal dehyde (1.853 g, 12.3 mmol ) is added

at RT. After 3 d stirring at RT the solvent is

el i m nat ed under reduced pressure, the residue

remaining is taken up in DCM and washed wi th aqueous
sodi um hydrogen car bonate sol ution and water. The

organi c phase is dried on magnesi um sul phat e,
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V-1-60 or V-1-61 Al dehyde B-3a (437.6 ng, 1.476 nmol)

and the Bestmann-Chira reagent (13-0, 415.3 ng, 10
ROoL6®&/asnob) are dissolved in MBOH (15 nlL), conbiPQ&EP2007/056860
Wth potassium carbonate (323 ny, 2.337 mmol) and

stirred overnight at RT. Then the azide B-2a (217 nu,

0.725 mmol ) i s added, foll owed by sodi um ascorbate

(158.5 ng, 0.8 mmmol ) dissolved in water (1 nmL) and

1.5 nm, of a 0.1N CuS™ solution (0.15 muol). After 5

#atdh tl%-rrlﬁé‘ﬁrsf&d(ﬁuﬁl@sﬁo% tRMRBROs1 AL RoRWAL IR, B b aRfnatic system

- pressure,” conbi ned with sem concentr at ed NaHCO3

is Gormedodn bisyelivchetorowimes two sageara linkédraush thiat thepavinas least two at-
ases are dr ed e

conbi ned or

SE Drideinch 1R eur ol g et b Sk S SooRm MRERETLT Huaged by two rings.
PhestiScRMyl il @ulféhﬁﬁ&i OGBS Titution iy be &onbS&@tholysubstitution in
dlrectlyln%, form V-1-60 and V-1-61 are obtai ned

qarh pase; sl theRJ@ydrage@—c;@gymgfparb@ anNfopipitrogerp gtpyns, independently of one

@@ﬁ%?gﬁgé@ég&ﬁalmgf}sg g?ﬁsjslt %ﬁl@%ﬁv? Bﬂ%&o?{ %ggl;églﬁé via any suit-

ablBPositivh dfthetinggldichi. onal al dehydes conpar abl e
therewith, are reacted with the correspondlng

Toiesb peamerlesiof ipdixilyak svb-growsinliged 241082 o V- 1-68 or

correspondlng ot her conpounds are obtained. «c)
sdpaturaindrandjvapaipratddinpl es 1-60 to 1-68

by cIeaV|ng the Boc-protective group and optionally

teddiydiradngd; Igyn@hdmyl pyrrolinyly eidezolidimyl rﬂmh?axhdml,(lba@gdlmyl

RSP S5 DG BoSbish oHe SRl 14

Roxad9l ahyl, &iadpaa gl hohi 62Brphblinylebnid holinyl; ho~
CG())n‘o:é_?ngﬂéij yﬁltrlflﬁlo}&g)g%etlnmld ?j&bsnﬁat) Ar}uiﬁbomy °

45
mopiperidinyl; hemeniprezing: bpmpthicaereholingl dhigmerriolinylgS-oxide; thio-

AR B R Sl A by Gy PR SRl P 1,41

cﬁdﬁ@@ﬁnyl,%teﬁﬁhﬁc&@&%ﬂyﬁ%ﬁ?ﬂﬁﬁﬂhﬁrphbhﬂiylmvmo}xhb mcazbhd(ljlﬂdnyl ; dihy-

organi ¢ pnases are ri.e on mag Su e an

cmsfrm aihydrongETelyl; @flatdéonygﬂé%gp%b&{n @w‘éﬁﬁlw spyrimidinyl;
ace I ohl ?(iﬁ'lagﬁ%ﬁ‘y Letl e?(ﬁafh 1 KRR # | naﬁ}&OﬁM?pS YRiioxide;

en an

' lfom:elnemdrplmﬁnylmemde,rm&ldmydieﬁet ﬂHmbﬂaﬂlﬁﬂW@% 13-

0.153 is dissolved in DVF (1 nL), 15
AT Tg‘% i sobut yral dehyde at RI (16 uL, 0.176
mol ) and stirred for 15 mn. Ace- tic acid (9.636

Hieyvelic BettRBindE Ralur@Bd asPdhgatirhtediac et oxybor ohydri de
(3278 ny,” 0.155 mmol) are added to this reaction

@ﬁaﬁfdy@lﬁ ﬁi“ij]otcﬂﬁ? Slhi%ﬂfygldﬁl@‘]édﬁ?leﬂoﬁﬁlg aéalﬂcﬁllo[gﬁ 1]heptyl

For vvork| ng he m xture is evaporated down un

§exiuded- bma@s[ﬁr%llwtyé, F.@diadadidyslofakd foctyd; 3. ﬁdeazlatbmcb

g RS RS2 50 B RASBRIT o 3.

lﬂ@@m{mlzthhd@) P6\diakhBidyulo] 3.0 9thonggeund 1-61 is

obt ai ned.

spiro-heterorings (saturated and unsaturated):

1,4-dioxa-spiro[4.5]decyl; 1-oxa-3.8-diaza-spiro[4.5]decyl; and 2,6-diaza-spiro{3.3Jheptyl;

2,7-diaza-spiro[4.4]nonyl; 2,6-diaza-spiro| 3.4 |octyl; 3,9-diaza-spiro{5.5Jundecyl; 2,8-

diaza-spiro[4.5]decyl etc.
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Anal ogously to the general nmethods a) - c) described
above, Exanples 1-62 to 1-68 or conparabl e additional
woaopd/@s7ey be obtai ned fromahe correspondi ng PCTEP2007/056860

- precursors, which are either comercially obtainable

or may be prepared using nethods known fromthe

literature. 10 Exanples 1-1 to 1-68 pie Exam

tRa (HPLC) [mn] Ms (now CF 3 \ N-N
Heterocycloalkylalkyi denotes the combination of the afkyl and heterocycloalkyl groups
defined hereinbefore, in each case in their broadest sense. The alkyl group as substituent is
directly linked to the molecule and is in turn substifuted bya heterocycloalkyl group. The
linking of the alkyl and heterocycloalkyl may be achieved on the alkyl side via any carbon
atoms suitable for this purpose and on the heterocycloalkyl side by any carbon or nitrogen
atoms suitable for this purpose. The respective sub-groups of alkyl and heterocycloalkyl

are also included in the combination of the two groups.

The term "substituted" indicates that a hydrogen atom which is bound directly to the atom
in question is replaced by another atom or another group of atoms. Bivalent substituents
such as for example =0, =S, =NR, =NOR, =NNRR, =NN(R)C(O)NRR, =N; or the like can
only be substituents at carbon atoms. They require exchanging for two geminal hydrogen
atoms, i.e. hydrogen atoms which are bound to the same carbon atom saturated before the |
substitution. Substitution by a bivalent substituent is therefore only possible at the groups
—CHj3 and —CH,—, not at the grbups

|

- —C— __ — =
=C =C N
| | NN H

—C—H =—=C—

and not at aromatic carbon atoms.

Additionally, by the term "suitable substituent/suitable group" is meant a substituent which
on the one hand is suitable on account of its valency and on the other hand leads to a sys- -

tem with chemical stability. - ¢



o

-1 I, .i N CH3 2.08 442 \ N-N Nh,
--0 CH3 1.45 391
WO 2008/003770 : 21

List of abbreviations

abs. absolute, anhydrous

Ac acetyl

Bn benzyl

Boc tert.-butyloxycarbonyl

Bu | butyl

c concentration

chex cyclohexane

d day(s)

DBAD di-tert.-butyl-azodicarboxylate

DC, TLC |thin layer chromatography

DCM | dichloromethane

DEA diethylamine

DIPEA N-cthyl-N,N-diisopropylamine (Hiinig base)

DMAP 4-N, N-dimethylaminopyridine-

DME 1,2-dimethoxyethane

DMF N, N-dimethylformamide

DMSO dimethylsulphoxide

EE ethyl acetate

eq equivalent(s)

ESI electron spray ionization

Et ethyl

EtOH ethanol

h hour

HATU O—(7_—azabenzotriazol- 1-yD)-N,N, N’ N'-tetramethyl-
uronium tetrafluorophosphate

hex hexyl '

HPLC high performance liquid chromatography

Hiinig-base | N-ethyl-N, N-diisopropylamine

i 80 o

IR infrared spectroscopy

cat, catalyst, catalytic

conc. concentrated

b.p. boiling point

LC liquid chromatography

LHMDS lithium-hexamethyldisilazane

soln.

solution

1-2

PCT/EP2007/056860



\N-N 1,14 o' 1-3 --0 CH3 1.94 420 NN 1-4

--c, I'" N7 CH3 1.71 442 \
WO 2008/003770 - 22 . PCT/EP2007/056860
Me methyl
MeOH methanol
min minutes
MPLC medium pressure liquid chromatography
MS mass spectrometry
NMP N-methylpyrrolidone
NP normal phase
n.a. not available
Ph phenyl
Pr ' propyl
PS polystyrene
Py pyridine
rac racemic
R (R retention factor
RP reversed phase
RT ambient temperature
TBAF tetrabutylammonium fluoride
TBTU O-(benzotriazol-1-y1)-N, NN’ N"-tetramethyl-uronium
tetrafluoroborate
temp. temperature
tert. - tertiary
Tf triflate
TFA triftuoroacetic acid
THF tetrahydrofuran
T™MS trimethylsilyl
| tRet retention time (HPLC)
TsOH para-toluenesulphonic acid
uv ultraviolet

Features and advantages of the present invention will become apparent from the following
detailed Examples, which illustrate the basics of the invention by way of example, without

limiting its scope:
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N-N 1-5 CH3 2.07 436 Exam ple RL RR | R-

WO 2008/603770 23 PCT/EP2007/056860

Preparation of the compounds according to the invention

Generél ‘

All the reactions are carried out — unless stated otherwise - in commercially obtainable ap-
paratus using methods conventionally used in chemical laboratories.

Air- and/or moisture-sensitive starting materials are stored under protective gas and corre-

sponding reactions and manipulations using them are carried out under protective gas (ni-

‘trogen OT argon).

Microwave reactions are carried out in an Initiator made by Biotage or Explorer made by

CEM in sealed containers (preferably 2, 5 or 20 m1), preferably with stirring.

Chromatography .

For the preparative medium pressure chromatography (MPLC, normal phase) silica gel is
used which is made by Millipore (named: Granula Silica Si-60A 35-70 pm) or C-18 RP-
silica gel (RP-phase) made by Macherey Nagel (named: Polygoprep 100-50 C18).

The thin layer chromatography is carried out on ready-made silica gel 60 TLC plates on
glass (with fluorescence indicator F-254) made by Merck. '

The preparative high pressure chromatography (HPLC) is carried out using columns made
by Waters (named: XTerra Prep. MS C18, 5 pm, 30 x 100 mm or XTerra Prep. MS C18,

5 gm, 50 x 100 mm OBD or Symmetry C18, 5 pm, 19 x 100 mm or Sunfire C18 OBD, 19
x 100 mm, 5 pm or Sunfire Prep C 10 pm OBD 50 x 150 mm or X-Bridge Prep C18 5 pm
OBD 19 x 50 rhm), Agilent (named: Zorbax SB-C8 5 um PrepHT 21.2 x 50 mm} and Phe-
nomenex (named: Gemini C18 5 pm AXIA 21.2 x 50 mm or Gemini C18 10 pm 50 x 150
mm), the analytical HPLC (reaction control) with columns made by Agilent (named: Zor-

bax SB-C8, 5 pm, 21.2 x 50 mm or Zorbax SB-C8 3.5 um 2.1 x 50 ram) and Phenomenex
(named: Gemini C18 3 pm 2 x 30 mm).
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tRo (HPLC) [mn] - Ms (noi)
419 1-7 \ NN--c, 1

obbosafddro N

24 PCT/EP2007/056860

HPLC-mass spectroscopy/UV-spectrometry

The retention times/MS-ESI" for characterising the examples are obtained using an HPLC-

MS apparatus (high performance liquid chromatography with mass detector) made by

Agilent. Compounds that elute with the injection peak are given the retention time tre, =

0.0 min.

The apparatus has the following specification:

Column:
Eluant:
Detection:

- Mass range:
Fragmentor:
Gain EMV:
Injection:
Separation:
Column temp.:

Gradient:

Waters, Xterra MS C18, 2.5 pm, 2.1 x 30 mm, Part.No.186000592
A: H,0 with 0.1 % HCOOH,; B: acetonitrile (HPLC grade)

MS: Positive and negative mode

120 —- 900 m/z

120
1; Threshold: 150; Stepsize: 0.25; UV: 254 nm ; Bandwide: 1

Inj. Vol. 5 pL.

Flow 1.10 mL/min

40°C

0.00 min: 5 % solvent B

0.00—2.50 min: 5 % > 95 % solvent B
2.50 - 2.80 min: 95 % solvent B
2.81-3.10 min: 95 % =2 5 % solvent B .

In addition, the following apparatﬁs specification is used in some cases:

Column:

Eluant:

Detection:

Mass range:
Fragmentor:
Gain EMV:

Injection:

Flow:

Waters, Xterra MS C18, 2.5um, 2.1x50 mm, Part.No. 186000594

‘A deion. water with 0.1 % HCOOH; B: acetonitrile with 0.1 %

HCOOH

MS: Positive and negative mode

100 — 1200 m/z

70

Threshold: 1 mAU; Stepsize: 2 nm; UV: 254 nm as well as 230 nm;
Bandwide: 8 |

Standard 1pL

0.6 mL/min
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Column temp.: 35°C

Gradient: 0.00 min: 5 % solvent B
0.00 — 2.50 min: 5 % =2 95 % solvent B
2.50 — 4.00 min: 95 % solvent B
4.00 - 4.50 min: 95 % =2 5 % solvent B

4.50 — 6.00 min: 95 % solvent A

The compounds according to the invention may be prepared by the methods of synthesis
described below, with the substituents of the general formulae having the meanings stated
hereinbefore. These methods are intended to illuétrate the invention without restricting it
to their content or imiting the scope of the compounds claimed to these Examples. Where
the prepara_u:ion of the starting compdunds is not described, they are commercially obtain-
able or may be prepared analogously to known compounds or methods described herein,
Substances described in the literature are prepared according to the published methods of

synthesis.

Reaction scheme A

NH 1. HCI, NaNO.
HO 2 : z - HO

R® 2 NaN, R®
(R, (R),

The compounds A-1 are accessed by methods known from the literature, by diazotising
3-aminobenzoic acids in hydrochloric NaNO; solution and reacting them with sodium

azide to form the aromatic azides.
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Reaction scheme B
O _R!
H
B-3
Bestmann-Ohira-
Reagent
R! , R?
o | [ /W o ’¢<N | 0 f(
N 4 2 ,,N
Hom 3 . HOJ\@N\N RZ_NH2 R\NJmN\N
—_— — H
- R3 R R®
(R (R, (R,
A1 B-1 I
o - 1
N
HO 3. RZNH, R N; { - }
3 H ;
(RY, R
i (R%),
A-1 B-2

The Examples of type I are synthesi"sed from the compounds A-1 by a cycloaddition (in
order to insert the group R') and an amide coupling reaction (in order to insert the group
R?), and these two partial steps may be carried out in any desired order. The amide cou-
pling is carried out using methods known from the literature with the aid of common cou-
pling reagents, such as HATU or TBTU, or the compounds A-1 or B-1 are activated by
means of thionyl chloride, oxalyl chloride or Ghosez reagent using methods known from
the literature to form the corresponding acid chloride and then reacted with an amine R>-
NH,. The amines used are commercially obtainable or are synthesised using methods
known from the literature. The cycloaddition with the compounds A-1 and B-2 respec-
tively is also carried out using methods known from the literature using a corresponding

alkyne, CuSO4 and sodium ascorbate.
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The alkynes used to introduce the groups R! are either commercially obtainable or are pre-
pared from commercially obtainable aldehydes or aldehydes synthesised using methods
known from the literature, e.g. by means of the Bestmann-Ohira reagent.

The compounds of type I which can be prepared directly by these reaction methods are

then varied still further in R" in a method known from or analo gous to the literature.

Reaction scheme C

G

R = H of Alkyl

The cofnpounds C-2 may be accessed in a number of ways. Using methods known from
the literature compounds of type C-1 are coupled with TMS-acetylene in a Sonogashira
reaction. The cleaving of the silyl group may also be carried out using methods known
from the literature (e.g. with K;CO; or TBAF). Any ester cleaving is also carried out using
methods known from the literature. The compounds C-1 — if they are not commercially
obtainable — are in turn obtained by known methods by diazotisation and subsequent reac-

tion with potassium iodide from the corresponding anilines.
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Reaction scheme D

o ,
e a
HO _RENH,
—-—-——b
R3
(R%, (R*),
c-2 D-1 It
=
HO 1 :
. RI-N; Re-NH,
R ———

5 The Examples of type Il are synthesised from the compounds C-2 by an amide coupling
reaction (in order to introduce the group R?) and a cycloaddition with an azide (in order to
introduce the group R"), while the two partial steps may be carried out in any order. The
amide coupling is carried out using methods known from the literature with the aid of
common coupling reagents, such as HATU or TBTU, or the compounds C-2 and D-2 re-

10 spectively are activatéd by means of thionyl chloride, oxalyl chloride or Ghosez reagent
using methods known from the literature to form the corresponding acid chloride and then
reacted with an amine R?-NH,. The amines used are commercially obtainable or are syn-
thesised using methods known from the literature. The cycloaddition with the compounds
C-2 or D-1 is also carried out using methods known from the literature with the aid of

15 CuSQ4 and sodium ascorbate. '

Aryl or heteroaryl azides for introducing the groups R! are obtained by known methods
from the corresponding amine by diazotisation and reaction with sodium azide. Arylalkyl-
azides, heteroarylalkyl;azides as well as most other azides are obtained by nucleophilic
substitution of the corresponding halides, for example the bromide, with sodium azide.

20
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Reaction scheme E
o 0
N
l N RENH, R Z
HO CuCN HO _ 2- | \ﬁ
3 3
R’ R
(R%), (R%, (R,
C1(R=H) E-1 B2
NH, Nﬁ(o
2 2 ~— .
RN > Rricoon RNy N
3 ) Rs
(R, (RY),
E3 m
o} o)
0 ”
HO l R?-NH, RN\ ! iPrvgCl N OH
—_—i H —-
3 3 CO, R’
b R (R)
(R, (RY, n
C-1(R=H) , E-4 E-5
HN._ _R :
Y L F
- O NTY
HO R 4 N
E-6 SN o}
s e H
3
(R*),
v

5  Examples of type I1I are synthesised via the intermediates E-2, which can be obtained
starting from C-1 by reaction with CuCN with subsequent amide coupling in order to in-
troduce the group R Reﬁction of E-2 using methods known from the literature first of all
with hydroxylamine to E-3 and then with activated carboxylic acids yields examples of
type 111

10 Compounds of type IV are also obtainable starting from C-1 via the carboxylic acid inter-
mediates E-5, which are eyclised with hydroxyamidines E-6 using methods known from

the literature.
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Reaction scheme F
0 % | Br
2 o] S
RN : R B~g Suzuki RAL :)g
H — H e N N
R3 S 3
R4 Br R
( )n (R4)n Br P’; (R4)n
E-4 F-1
R1
O S
R1-B(OH), RN :;§
Suzuki H .
R
(R%),
\'4
0 s R1
Suzuki S R1 F-1 RZ\N 7\1/
R1-B{OH), 5 ’{R/ - o H
S« _Br Suzuki - . 3
e R,
vi

Compounds of type V and VI are synthesised via the boric acid esters F-1, which are pre-

pared from the intermediates E-4 by methods known from the literature. Compounds of

type V and VI are obtained by two successive Suzuki coupling reactions with commer-

cially obtainable dibromothiazoles, F-1 and R'-B(OH), using methods known from the lit-

erature.
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Reaction scheme G1

H H
H:N NO; R2-COOH RZ N NG, Reduction RZ _N NH»
R 0 Re - O R3

4
(R*)n (R%, ' (R*),
G-1
R‘I R1
1.HCL,NaNO, R2 N N, & .y o
e T ———> R2 N N\N'IN
_ . 3 0 R3 jc])/
(R, 3
RYn
G-2 Vit

Compounds of type VIL, which are prepared according to general scheme G1, have an in-
verted amide bond compared with those of type I (reaction schéme B). The synthesis starts
from meta-nitroanilines which are obtainable commercié;lly or using methods known from
the literature. First of all, the carboxylic acid R>-COOH afier activation of the acid func-
tion is coupled to the aniline derivative e.g. by means of coupling reagents such as TBTU
or HATU or after reaction to obtain the acid chloride, e. g. by means of oxalyl chloride,
thionyl chloride or Ghosez'reagent. Then the aromatic nitro group is reduced to the amine
G-1 in a manner known from the literature, e.g. with iron. The amines G-1 are converted -
in known manner into the corresponding azides G-2, which react e.g. by means of alkynes
that are commercially obtainable or that can be prepared as described in the literature in a

cycloaddition to form compounds of the general type VIIL.
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Reaction scheme G2

1. H,, Ra-Ni N N
H 21 Pl 3
H N NO,  chzcl N NO, — e CbZ
» Chz". — RS
R o 2. HOI, NaNO, R,
(R%), (R%) 3. NaN,
" G-3
R1 R*

‘ H
—_—
s} .
R? | 2. R-CO0H R®

Reaction scheme G2 shows an alternative method of obtaining the comi)ounds of type VII,
Starting from the same nitroanilines, the intermediate G-3 is obtained by rintroducing a
suitable protective group for the amino function (e.g. Cbz), subséquent_ reduction of the
nitro group and azide formation. As a result of the subsequent cycloaddition R! is intro-
duced and the intermediate product G-4 is obtained. The group R* may subsequently be
introducéd by cleaving the protective group and reacting with heteroaryl-cafboxylic acids
that are commercially obtainable or may be syﬁthcsised using methods known from the

literature, by known amide coupling methods, such as e.g. HATU or acid chloride activa-

tion.
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Reaction scheme H

H H
R"’\H/N A Rz\[rN 7 R-N,  R?
———————— J— .
—_—
o E ; I o o o

AR, (R9),

H-3 . ‘ Vil

Type VIII compounds also have an inverted amide bond (analogously to type VII) and are
synthesised starting from H-1 either via the intermediates H-2 or H-3 by the use of

Sonogashira cou’pling reactions, amide couplings and cycloadditions in a suitable order,

| similarly to the manner described for compounds of type II in reaction scheme C and D.

The method of obtaining the inverted amide bond presented in reaction scheme G1, G2
(type VII) and H (type VIII) (based on type I and type 11, respectively) can also be applied
to the inverting of compounds of type III, IV, V and VI by similar transformations.
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Synthesis of Examples I-1 to 1-68

Method of synthésisingr A-la:

0 .
1. HCI, NaNO N
HO)U\IHZ 2 . Hoi@ 3
2. NaN,

3-amino-4-methylbenzoic acid (10 g, 65.5 mmol) is dissolved in 2N HCI1 (300 mL), cooled

to 0°C, combined with a solution of sodium nitrite (5.42 g, 69 mmol) in 30 mL water and

stirred for 30 min. Then a solution of sodium azide (4.73 g, 72 mmol) in 30 mL water is

added dropwise, after it has all been added the mixture is stirred for a further 30 min and

then heated to ambient temperature.
The precipitate of A-1a formed is filtered off, washed several times with water and then

froeze-dried (HPLC-MS: tre = 1.61 min; MS (M+H)" = 178).

Other compounds A-1 are obtained analogously to this method from the corresponding

3-aminobenzoic acid derivatives.

Method of preparing the Bestmann-Ohira reagent:

N Bestmann-Ohira-
Reagent (B-0)

| Dimethyl-acetyl-methylphosphonate (14.123 g, 82 mmol) is placed in toluene {80 mL),

cooled to 0°C and sodium hydride (3.28 g, 60 %), 82 mmol) is added batchwise thercto
over a period of about 45 min. After the development of gas has ended, 4-



10

15

20

25

tRet (HPLC) Imin] Ms (moi) 1-39 1 .,--- CH3 1.52 361
1-40 ---------- N 1.- '] - CH3 1.36 347 1-41

wo 2008003770- - N _. ... O CH3 1590 403 1-42 N - - -pcya£2007/056860
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acetamidoBenzenesulphonic acid azide (20.31 g, 82 mmol) dissolved in THF (30 mL) is
added dropwise at 0°C and then the mixture is stirred overnight at RT.

For working up the mixture is diluted with diethyl ether (200 mL), filtered through Celite,
washed repeatedly with diethyl etﬁer and the filtrate is evaporated down under reduced
pressure.

The crude Bestmann-Ohira reagent (B-0) is used in this form without further purification

+ for the alkyne formation in the reactions that follow.

Method of synthesising B-1a:

_ ' \
Ny
_ g
N/ ! N/ 0

\ B-C N - -

: HO N
& ‘

H

B-1a

1,5-dimethyl-1 H-pyrazole-4-carbaldehyde (2.803 g, 22.58 mmol) and the Bestmann-Ohira
reagent (B-0, 5.964 g, 31.05 mmol) are placed in methanol (75 mL) and combined with
potassium carbonate (6;241 g, 45.16 mmol). After 3 d stirring at RT the azide A-1a (2:5 g,
14.11 mmol) is added and the mixture is stirred. Then sodium ascorbate (3.075 g, 15.52
mmol) dissolved in 12.5 mL water and 28.2 mL of a 0.1M CuSO, soln. (2.82 mmol) are
added and the mixture is stirred for 3 d at RT.. A
For working up the mixture is evaporated down under reduced pressure, mixed with water
and adjusted to an acid pH (pH less than 5) by the addition of 1N hydrochloric acid solu-
tion. The precipitate formed is filtered off, washed with a little acetonitrile and dried in the
vacuum dryer. B-1a may be further used directly or purified by RP-HPLC separation
(HPLC-MS: tre = 1.59 min; MS (M+H)" = 298).

- Other compounds B-1 are obtained analogously to this method from the corresponding A-1

intermediates.
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Method of synthesising Example I-1:

A o 3
\ ! :2\)! F Pk : }JN
R
B-1a | 11

The carboxylic acid B-1a (0.9 g, 3.03 mmol) is dissolved in 1.814 mL thiony! chloride (25

mmol) and stirred for 8 h at 65°C. For working up the excess thionyl chloride is elimi-

" ‘nated under reduced pressure, the residue is taken up in DCM (30 mL) and reacted directly

with the corresponding amine. i

For this, 2-amino-4-(trifluoromethyl)pyridine (0.42 g, 2.5 mmol} is placed in DCM (10
mL) and diisopropylethylamine (0.562 mL, 3.36 mmol), combined with the above freshly -
prepared acid chloride (in DCM) and stirred overnight at RT.

For working up the mixture is evaporated' down ﬁnder reduced pressure and the residue
remaining is taken up in DMF. Chromatographic purification by RP-HPLC yields the |

compound I-1.
Analogously to the general methods described above, Examples I-2 to 1-59 are synthesised

from the corresponding components.

Method of synthesising B-2a:
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CF3 X- CH3 s 2.09 431 1. 1-47 F,c/ N CH3 2.09
437 - Exam ple RR R tRo (FIRLC) [m n]
WO 2008/003770 : 37 PCT/EP2007/056860

The azide A-1a (1 g, 5.655 mmol) is dissolved in 3.38 mL thiohyl chloride (46.62 mmol)
and stirred overnight at RT. The excess thionyl chloride is removed under reduced pres-
sure and the solid remaining is taken up in DCM (20 mL), combined with 1.05 mL Hiinig
base (6.27 mmol) and then 3-amino-5-fert.-butyl-isoxazole (714.6 mg, 5.098 mmol) dis-
solved in DCM (10 mL) is added dropwise at RT and stirred for 30 min. For working up
the solvent is eliminated under reduced pressure and the residue remaining is taken up in a
little DMF. By filtration and chromatographic purification by means of RP-HPLC (gradi-
ent: 15-98 % acetonitrile), B-2a is obtained (HPLC-MS: tge = 2.36 min; MS (M+H)" =
300). -

Other compounds B-2 are obtained analogously to this method from the corresponding A-1

intermediates.

Method of synthesising Example I-60 and I-61:

a} Method of synthesising B-3a:

H ©
NBoc OMH NBoc
’ f
NH, H>L—<\, N

B-3a

tert.-Butyl-4-(aminocarbothioyl)-tetrahydropyridine-1-(2 H)-carboxylate (3.03 g, 12.4
mmol) is placed in THF (30 mL) with Hinig baée (2.1 mL, 12.3 mmol) and bromine
malonaldehyde (1.853 g, 12.3 mmol) is added at RT. After 3 d stirring at RT the solvent is
eliminated under reduced pressure, the residue rema_ining.is taken up in DCM and washed
with aqueous sodium hydrogen carbonate solution and water. The organic phase is dried
on magnesium sulphate, filiered and the filtrate is evaporated down under reduced pres-
sure. The crude prbduct is then purified by chromatography using silica gel (cyclohex-
ane/EE from 60:40 to 50:50). B-3a is obtained (HPLC-MS: tre = 1.91 min; MS (M+H-
Bu)” = 240). ' '
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M5 (mtHr 1-48 s,? cH, 2.25 425 1-49 y ez- z
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All the other aldehydes B-3 needed to synthesise Examples 1-60 to I-68 and other compa-
rable aldehydes are obtained analogously to this method.

b) Method of synthesising the Boc-protected precursor of Examples I-60 to 1-68 (VIo60to
V-1-68, taking as example V-1-60 and V-1-61, respectively):

B-2a '

\ NBoc
-~ " N\
B-3a /j's

N e, O o

: o | H N
N ™N N
H

V-1-60 or V-I-61

Aldehjfde B-3a (437.6 mg, 1.476 mmol) and the Bestmann-Ohira reagent (B-0, 415.3 mg,
2.162 mmol) are dissolved in MeOH (15 mL), Vcombined with potassium carbonate (323
mg, 2.337 mmol) and stirred overnight at RT. Then the azide B-2a (217 mg, 0.725 mmol)
is added, followed by sodium ascorbate (158.5 mg, 0.8 mmol) dissolved in water {1 mL)
and 1.5 mL of a 0.1N CuSQO; solution (0.15 mmol). After 5 d at RT the mixture is evapo--
rated down under reduced pressure, combined with semiconcentrated NaHCOs solution
and extracted several times vsfith EE. The combined organic phases are dried on magne-
sium sulphate, filtered, evaporated down under reduced pressure and the crude product is
farther used directly in this form. V-1-60 and V-1-61 are obtained (HPLC-MS: g, =2.18
min; MS (M+H)" =292).

Analogously to this method, all the other aldehydes B-3, needed for synthesising Examplés
1-60 to 1-68, or other additional aldehydes comparable therewith, are reacted with the cor-

responding components B-2 and the compounds V-1-62 to V-I-68 or corresponding other

- compounds are obtained.
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c) Generﬁl method of synthesising Fxamples 1-60 to 1-68 by cleaving the Boc-protective
group and optionally additionally carrying out reductive amination (based on the example
of the synthesis of 1-60 or I-61): '

V-1-60 or V-1-61 1-60

V-I-60 or V-I-61 (429 mg, 0.725 mmol) is dissolved in DCM (50 mL) and at RT combined
with trifluoroacetic acid (3.8 mL). After 45 min stirring at RT water is added, the mixture
is made slightly basic by the addition of NaOH solution and the organic phase is separated

off. The agueous phase is extracted twice more with DCM, the combined organic phases '
are dried on magnesium sulphate and filtered and the filfrate is evaporated down under re-

duced pressure. The residue remaining is taken up in acetonitrile and water, frozen and

 finally freeze-dried.

The compound I-60 thus obtained (75.3 mg, 0.153 mmol) is dissolved in DMF (1 mL),
combined with isobutyraldehyde at RT (16 pL, 0.176 mmol) and stirred for 15 min. Ace-
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y -, 72 N..,X( z CH3 1.90 408 1-57 00 --- |X? CH3
Exam pie RL R2 R3 tRet (HPLC) [min] Ms (m+l-)+ 1-58
WoiMslopzzze - NA-- (1 CH3 40 PCT/EP2007/056860

tic acid (9.636 pL, 0.168 mmol) and sodium triacetoxyborohydride (32.8 mg, 0.155 mmol)
are added to this reaction solution and the mixture is stirred for 3 d at RT.

For working up the mixture is evaporated down under reduced pressure, the residue is
taken up in a little DMF, chromatographed through a preparative RP-HPLC-MS apparatus
(gradient: 10-98 % acetonitrile) and the purified compound I-61 1s obtained.

Analogouslj to the general methods a) - ¢) described above, Examples I-62 to I-68 or
comparable additional examples may be obtained from the corresponding precursors,

which are either conﬁhercially obtainable or may be prepared using methods known from

the literature.
R1
o A
2 N
R..N N‘N
H
Examples -1 to 1-68
Exam- R’ 2 R? tret (_H.P_LC) MS (M+H)"
ple [min] ,

CHs 2.08 442

R
N--N
y =
“ Y @\
N7
\
N—N 7
1-2 | /g[) NH\ CHy 1.45 391
N '

/

I-3 CH, 1.04 420
-4 CHs, 1.71 442
I-5 CH,4 2.07 436




1-59 ----".-.') .."<IrmONH *,, --- j'z CH3  1-60 rz
6A-cOo 'z CH3 1.62 492 1-61 ),(D 'z CH3 1.72 548

- Wo6abs/003770 41 ' PCT/EP2007/056860
Eﬁ;“” R' R? R? _*Re*[g;';;'c) MS (M+H)"
1-6 CHs 1.72 419
17 CH, 1.91 433
-8 CHs 2.11 501
\ .
N—N 4

-9 /%) M | CH 2.02 505
------ EtOZCJ '
\
N—N

110 /{\l) CH, 2.31 487
N\
NN

11 | /{\R CH, 2.16 495
N N

12 /ﬁ) %N 7 | cHy | 215 525

0 | |




co MNi{< 0" CH3 1.71 546 1-63 CH3 1.51 491 1-64 70)

N 1(z CH3 - WD 2008/ 00377048PCT/ EP2007_/ 056860
W5300s/083 80 R | 42 PCT/EP2007/056860
Exam- R R tret (HPLC) MS (M+H)*

ple [min]

il

CH; 2.28 520

N—N

R2
N
NN
Cl
N
N '
114 /%) CI\! ;( /
Cl
I-15 /Q\]) o _Jd_/
_ c —
N—N N ‘ ‘
116 /jﬁ) /NJ\ CHs 1.63 377
LS~ i
N ’,'

CHa, 2.3 563

CH; 1.68 392

CHs 1.75 378

\
N—N
117 /ﬁ) 0>]\
Sy (/‘
118 ,gl) , ' | CHs 1.77 380

N—N o —
119 ,{\R W | CHy 1.69 364
1-20 /g[) J | CHs
\O “‘




R2 R3 tRet (HPLC) [min] Ms (meH) 1-65 cr. z CH3

1-66 _1(z CH3 1-67 'cJ) CH3
WO 2008/003770 43 PCT/EP2007/056860
Exam- 1 2 3 | tret (HPLC) +
ol R R R [min] MS (M+H)
21 CHa,
I-22 CHs
1-23 1 CH;
I-24 CH,
I-25 CHs
i-26 -l
1-27 Cl
I-28 CHs; 2.14 495




1-68 - CH3 Synthesis of Exanples I1-1 to I1-10
5 Method of synthesising G 2a: CG1 aC2a g, 11
Washosioby7@ ML water i s added dgopw se, the m xt @CEEPROT/056860
‘stirred for 1 h at 0C and for 1 h at RT, then a
solution of potassiumiodide (2.0 g, 12 mmol) in 4 nL
water is added and the m xture is stirred for 2 h.

For working up the reaction mxture is conbined with
DCM extracted tw ce, the conbi ned organlc phases are
dri ed odi-umsyt-pirate, fitterpd 5 ratre
down u?c‘(ag' reducdll pressur & Chr anﬁc&?‘%}gﬁ%ﬁ) MS (M+H)*
puri fcatTonfof the residug obtal ned jthrough giT1ca

gel (p EE in{cycl oliehane lelds{ CG1d (HPLC M&: tget
= 3. 8P nizp; =277/ G| foHR. 2 g2.3®. 724 nugd )
t

is placed w S-. ripheﬁx posphi ng- pal | adi ym
di chl pri de (25 424 ny, |0.036 mo|) and I

coppef{iodi-de—tnder—protectivergas-ji-n—abs: (| o]
nL) 1D and tfi etfhyllam he 1inLl). | Then

trimet hyi®8i |yl - exdigne is apded at GBF |and!Bhe i xt 8%
is stjrred overni ht. For rking up|it is diljuted
W t h EE—potret—onto 0y 5Magmonia—sohution—angthe
aqueols phase i ai n|extkacted{with EE. The

conbi heqg-39r gani ases$ fé;mash=d}wﬁth D76M 425
hydrochl ori c| aci di and $at 2d sodi um chl ori de

sol utjon, agpin éxtracled with EE, drlied on sadi um
sul phgte—fiftered andjevapor at ef do under reduced
15pressure. {The i due i conbiwed i th nethanolic
KOH (L nmi3» anhd red|fory drl.| Theor eaqti omg
mxture is djlute WIthE,s/}DOUI‘:‘dOtO5%NaHC(B
sol ut} on and| extracted n EE.| The conhi ned
or ganjFe—phases—ate—wast at-tr-at-ed—sodign

chl or) de sol u- tien, dfi i um [sul phat e,
filtefedggndl evapogat eq 2lcH, educeds pressupfs
20 Chf omat ogr aphi € puri hro gh a shorit
silicp gel flit yields C- MS:{ tRet -- |3.65
mn, MS (MeH)+ = 175) hounds C-2 arg

obt ai hed ana ogo hy nod fromthe
correspandi np nobenzo aci riva 25
GEneranﬁﬂthod 0 ynt%esméﬂ gt égﬁn eriz%lates EQ%:

WO 208/ 0037[050PET/ EP2007/¥056860 Thel car boxylli ¢ aci d
C2a {1 00 mml) is digsolved injabs.| THF (2.5 ni)
and aps. DCM (10 and @ aichl of o- enam ne
reagept jzehopez lteagent, 1. 0 -mlgn,i|s added a75
drop- se. After h af RIfthe amine [(0.95 mml) is
added| D1PEA[ (2.50 nmmmll) is added drop-w se ard-the
mxtufe is stirregyfor {24y 5 FOor wof king up |t he

m xt uf e izg df | utlegIwi th EE Namde|agi,di c wsih 1M 363
hydroghl ori c{ aci d sol uti on, t‘he aqueous phase |i s

repeatedly ektracted wi|th EE, thé conbi ned ordanic
phases are dfie nagnesg:glsulphat , filterled and

evapof atigg dpwn er 1edd presyyre. The rdsi dgeo
remai ning is|purified by RP-HPLC|sepafation and the

correspondi ng conpound|Dl is obtgined. 10 Anallogously
to thls nethpd c unds’g?iware general |y obtl|ai ned -
fromthaagorfes ing|Cr gﬂLgrmHﬂﬁateSJ£Wbthodmnﬁms
synt hesi si ngf t he i nternedi at es Dj2a:




15C-2aD-2a 15 mL 1M sodi um ascorbate sol ution and 20
nm. 0 1M CuSO»4 sol ution are successively added to the

wahhxyite acid C2a (2.00 g, 4342. 5 mmol ) and t hecT/EP2007/056860

azide (1.12 g, 9.32 mmol ) dissolved in MeOH (200 ni)

The m xture is stirred for 8 d at RT. The precipitate

of C 20 2a fornmed is filtered off, washed with a
little water and dried in vacuo (HPLC-Ms: tRet = 1.64
mn; M5 (MrH) = 281) O her conpounds D2 are
obt ai pregd ogousty-to—this, met{od f N
corresz%ﬁgﬁ ng C R'i nt ef nediRt es. %en mﬁ‘%t) OUS&‘Y“'H)
synt hesT s ng[ conmpQuUNds [of, Lype It (vari ant
The allcyne D1 MO0 mmol3 and the azide 1 ]O mml)
are d{ sd8Pved in nL jacetoqit r | IkNeoH!-P4: 1), 367
conbi hed with 1.2lnl thiethyllam pne and 2.2 rrL 1M
sodi umascorbate solutifon and after U mpnute 2. 1AL
of 0.[IM CuSt4 s Nbontar dded{ The reacti on
m xtufre 49 stirr ovel ni it RTHstlhen1.8®ice |t he347
react|{on is conplete t is diluted wijth sone
DMF apd filtered. Chro He—purii-fi-cationby
RP- HPLC vyi el type H. Addifti onal
conmpolnds,, of frpmth
corregp 3’#@“ n ar%Pt ig?rec pona(i)sng
azi debk analo : neral tlhod of
synt hgsi si ngl conpounds (\Varli ant 2)' 15
D-2a H1 The cagboxyli 2a (|152 rrg, Q. 54
mmol )1is dissol pd\lnt~' ori e(2 m_) and
heat efl fld% 6] h atB5C. 1iGkbure 88 evgpor 4%%d
down lsing the rotary evapqxja,o tor, ithe residue is
taken{up in DCM (10 nl) and cool €d to OC. A sqglution
of the aminel (68.0 ng,| 0.49 mmol) and Hiini g-lbase
(98 pjL, 0.6D ™ in (5 nL) areg slowy ddded
dropw| sd-43t hpn t coolli ngZif rem®rad anti8®he (m xtiF e
is stlrred fpr 20ih. The r wi op mxture is
evapol at ed dpwn using the ot ary|evaporator, tlaken up
in =—and the purified coppound|TT=11S obtaijned by
RP-HPLC. 5 Anhal ly [t i's met hod ot her cgnpounds
of type lah are ditdi ned fromthe|anirlespondi nd - 404
i nterpedi ateg D-2]and t he éspondi|jng am neg (cf.
the Table thpat foll ows) Exanpl ¢s 111 to 11-{10
Exam
NSO
1-45 L CHy | 187 432
CF,
N . _
1-46 5\[) - CH; 2.09 431
...... \N ;
. FGC
1-47 S/:/N %\V CH 2.09 437




pie RL R2 3 RtRet (HPLC) [nini

6.2

Ms (meH)+ 11-1  ZS

...... "-CC CH3 1.91 402 11-2 OH CH3 2.14 403
oos/oodHo  11-3 : 46 PCT/EP2007/056360
Exam- 1 2 3 tREt (HPLC) +H *
ple R R R fmin] | MS (M#H)
. S/=/N ‘?N
-48 \ﬁ /N | CHs 2.25 425,
______ . S/k/
| ®
149 5\1) < | CHa 1.94 422
...... NN ‘
/ ;
| =N ad |
1-50 S\f N/ CHs 1.67 381
N N
I-51 S\ﬁ <;“\ CHy 1.80 369
—N =
S/_/ —N ! :
[-52 N CH, 1.64 366
/=N .
153 A o, CH, 1.79 367
N
N Jd
I-54 SN W CH, 1.67 353
FN
1-55 S\ e CH; 2.10 409
...... \N/
/:N
1-56 S\ﬁ Y CH, 1.90 408
[ S \N A
H
]
1-57 0\\1/0 qd CHs
Lo \N/




31, '"711 CH3 11-4 IR/ CH3 11-5 z CH3 WO
2008/ 00377053PCT/ EP2007/ 056860 Exam pie Rl R2 R3

HRebodddRlze) [mn] Ms ovi +Hy 1156 PCT/EP2007/056860
Exam- 1 2 3 | tra (HPLC) +
e R R R nin] MS (M+H)
1-58 o L s CHs
T N
==
| N

-59 =\ | CH,

- .
N
i-60 QZN d 1 CHs 1.62 492

N
161 | d
—N

N
-62 g = , CHa 1.71 546
. —N \N , P '
' A
N
1-63 %

—C
A

CH; 172 548

Z\/

\

‘CH3 1.51 491

[44]
_<\/z
ot
IZ—_

CHs




Z--- R*Z.3 CH3 11-7 cF3 ---l---.,. - CH3. 11-8
\N-I'l _--c) CH3 11-9 zz 7 CH3
WO 2008/003770 48 PCT/EP2007/056860
Exam- X 2 3 | tret (HPLC) +
ple R R R [min] MS (M+H)
|-65 CHs;
N\
N, .
I-66 %:N e CHy
‘1-67 CHs;
N— :
i-68 Q 2R CH;,
—N -
: N
s\ﬁ H
Synthesis of Examples II-1 to 11-10
5 Method. of synthesising C-2a:
0 0 0
=
\OJKCLNHZ I, \O)‘\@ —_— HO )b\/

C-1a

Methyl 3-amino-4-methylbenzoate (1.652 g, 10 mmol) is dissolved in 35 % sulphuric acid
10 (18 mL) and acetic acid (6 mL) and cooled to 0°C. Then a solution of sodium nitrite (0.76
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[1-10 Z-- IR Li- CH3 Synthesis of Exanples I11-1

to I11-10 5 Method of synthesising E-la: C |l aE- la
“olaosiob: @9 g, 3.82 mmol) is placed i n anhydr ous pRIVEP2007/056860
(4 m.), conmbined with CuCN (449 ng, 4.96 mmol) and

stirred at 100C for 20 h. Aqueous working up and
evaporation using the rotary evaporator yields E-la
(HPLC-MS: tRet = 1.39 mn; MsS (MtH) = 162).

Anal ogously to this nmethod further conpounds E-1 are

ohtaj neq . f h or k ' i %o

G R0 g A ERE BR0R %R i ALGRENARA fordH A9 and fo
Eh | ART2 tHeRS seluton of patabiium Godidd .4 4, (20mnwib)lip 4intl. water is added
anhydrous THF/ DCM (8.nm., 1:1) is conbined dropw se _, .
afidithe mibsisa is stirest foad by 01 oRFBE YP HideRion RIBEIGIS cpfppined with

ﬁgﬁ,%ﬁ&&gé@r\%g%@eé éo%%ﬁéiepyse&eﬁﬁ%ﬁ) SodThisHpBate, filtered

y using the rotar
aMapapatied dowhendesbdivwed peestuak abhromaiograpild pamification of the residue

SIS T (T A BBl B B o bl oges 59
Al vasi padpgr opwyse and the mixture is stirred for 3 h

g-tla (0.2 g, 0.724 mmol) is placed with bis-triphenylphosphine-palladium dichloride
(25.424 mg, 0.036 mmol) and copper(l)iodide urider protective gas in abs. THF (3 mL)
and triethylamine (1 mL). Then trimethylsilyl-ethyne is added at RT and the mixture is
stirred overnight. For working up it is diluted with EE, poured onto 0.5M ammonia solu-
tion and the aqueous phase is again extracted with EE. The combined organic phases are
washed with 0.5M hydrochloric acid and saturated sodium chloride solution, again ex-
tracted with EE, dried on sodium sulphate, filtered and evaporated down under reduced '
pressure. . _

The residue is combined with methanolic KOH (1 mL) and stirred for 2 h at RT. The reac-
tion mixture is diluted with EE, poured onto 5 % NaHCO; solution and extracted twice

“with EE. The combined organic phases are washed with saturated sodium chloride solu-

tion, dried on sodium sulphate, filtered and evaporated down under reduced pressure.

Chromatographic purification through a short silica gel frit yields C-2a (HPLC-MS: tre =

© 3.65 min; MS (M+H)" = 175).

Other compounds C-2 are obtained analogously to this method from the corresponding

3-aminobenzoic acid derivatives.

General method of synthesising the intermediates D-1;

C-2a D1 {R=Me,n=0)
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RT. Aqueous working up and recrystallisation from

Et OH yi el ds the conpounds E-2. Analogously to this
webhbsehogospounds E-2 are genergl |y obtai ned fromwctiee2007/056860
corresponding E-1 internmedi ates. 20 CGeneral nethod of

synt hesi sing intermedi ates E-3 E-2 (R3 = Mg, n =

0)E-3 (RB =M, n=0) E2(1.00 mol),

hydr oxyl am ne hydrochloride (2 20 mmol) and NEt3 -

(2.50 mol ) are refluxed in EtOH (2.5 nth) for 2 h.

aﬁ%ﬁb;({%g ii@ nmﬂ %—E% l(,lfr P(? maq lfirs%ls%&v fni:?:g C'l‘?;]?‘g(? d‘i ml) and abs. DCM

(qgl?m%ﬂ%t ET31 chlorPBngotaEoht (@hésﬁt Sca@eithDdo mmol) is added drop-
conpounds E-3 general | élgare obt ai ned fromthe

wiser éé-‘tpohhuahgTsEe amingt B Ofamel) sldeh RIPEA @Crmaob s added drop-
nth& S|n oung f typelll E-3 (R3 = Mg, n =
% E}@émx "= 10 The carboxylic acid
Kok VQQk #ERp )hd ﬁll)&hﬁ:ﬁﬁ) Bﬁlﬁéd ivith BIVE; nfade acitic)witle Ohidiydesthloric acid so-
Wit h H||n|g base (4.00 nmol) and TEM 1 OO rmDI and
lytipn, thejaqueousphngy 1S Tepastedly el?‘ﬁféﬁte@%th( eq qrganic phases are

B B, A B e

:ekidmmgﬂﬂg)m;mnmed by IRPAHPDE sbparkidn dofdltlie oa:mqspmnhhg @fmpound D-
type 1511 are obtained. Analogously to this nethod
Lig@btaiedal cormpounds of type 111 are obtained from

' | Berdraybbtdified from the correspondin;
cor r@ﬁg%quggmgg}%god%ﬁbgﬁ%cﬁ??cf thé Tabl e that P 5
€2l inpweddiates.Exanples 111-1 to I11-1 0 R2 R3 tRet
(HPLC) [min] M5 (MtH)* iii-i

Method of synthesising the intermediates D-2a:

7Y
0 N
o Z 3 l i\kN
= .,
HO + 1 — HO N
C-2a D-2a

15 mL 1M sodium ascorbate solution and 20 mL 0.1M CuSQ, solution are successively
added to the carboxylic acid C-2a (2.00 g, 12.5 mmol} and the azide (1,12 2, 9.32 mmol}

dissolved in MeOH (200 mL). The mixture is stirred for 8 d at RT. The precipitate of C-

2a formed is filtered off, washed with a little water and dried in vacuo (HPLC-MS: trer =
1.64 min; MS (M+H)" = 281).
Other compounds D-2 are obtained analogously to this method from the corresponding C-2

intermediates.
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CF, ---Ck; | . CH3 111-2 © CH3 1 111-3

W0 2008/003770 51 PCT/EP2007/056860

General method of synthesising compounds of type II (Variant 1)

<P
0
7 N
N, . =
R2\N y 4 o 2 7 ‘N\N
H oo I ——— Ry N
- H
D-1 (R? = Me, n = 0) © _ , %
(R3=Me,n=0,R'= )

The alkyne D-1 (1.00 mmol) and the azide {(1.10 mmol) are dissolved in 10 mL acetoni-
trile/MeOH (1:1), combined with 1.2 mL triethylamine and 2.2 mL 1M sodium ascorbate
solution and after 1 minute 2.1 mL of 0.1M CuS0O, solution are added. The reaction mix-
ture is stirred overnight at RT, then once the reaction is complete the mixture is diluted |
with some DMF and filtered. Chromatographic i)uriﬁcati_on by RP-HPLC yields com-
pounds of type IL '

Additional compounds of type IT are obtained from the corresponding intermediates D-1

and the corresponding azides analogously to this method.

General method of synthesising compounds of type II (Variant 2):

3
N
[ N SOCl, i?/l Y
HO N . + N\/ \ _ H N N
N~ "NH, ‘ - H ‘

D-2a ;
11

The carboxylic acid D-2a (152 mg, 0.54 mmol) is dissolved in thionyl chloride (2.0 mL)
and heated for 6 h at 65°C. Then the mixture is evaporated down using the rotary evapora-
tor, the residue is taken up in DCM (10 mL) and cooled to 0°C. A solution of the amine



111-4 ---  CH3 111-5 0 CH3

WO 2008/003770 52 PCT/EP2007/056860

(68.0 mg, 0.49 mmol) and Hinig-base (98 pL, 0.60 mmol) in DCM (5 mL) are slowly
added dropwise, then the cooling is removed and the mixture is stirred for 20 h. The reac-
tion mixture is evaporated down using the rotary evaporator, taken up in DMF and the pu-
rified compound II-1 is obtained by RP-HPLC. _ |

Analogously to this method other compounds of type IT are obtained from the correspond-

ing intermediates ID-2 and the corresponding amines (cf. the Table that follows).

Examples II-1 to 11-10

Exam- R R2 R .tget (H-PLC) MS (M+H)*
ple {min]
~N
11 l = N/ | CHj; 1.91 402
______ N
H
=N
-2 1 = O"“ CHa 2.14 403
----- \N/
CF,
() 7
I-3 / L, | cH
NT Y
AN
N—N
-4 ,&R Van CH,
N
------ H
N
NN
II-5 9 VAR CH,
N
""" {




111-6 rzi i , cF3 ---;-,, | Nel . CH3 111-7 Z---:
1R-1, ../ CH3

WO 2008/003770 53 PCT/EP2007/056860
Exam- 1 2 3 | tret (HPLC) + ]

e R R R min] | MS (MEH)

-6 CH;

I1-7 CH,

-8 CHs

-9 CHs
n-10 CHs

Synthesis of Examples I1I-1 to I1I-10

5  Method of synthesising E-1a:

C-1a E-1a
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N/ WD 2008/ 00377057PCT/ EP2007/ 056860 # R ' R2
R3 tRet (HPLC) [min] M5 M(+H)+ 111-8 z- zi R CH3
WO 2008/003770 ' 54 PCT/EP2007/056860

C-1a (1.00 g, 3.82 mmol) is placed in anhydrous DMF (4 rﬁL), combined with CaCN
(449 mg, 4.96 mmol) and stirred at 100°C for 20 h. Aqueous working up and evaporation
using the rotary evaporator yields E-1a (HPLC-MS: tret = 1.39 min; MS (M+H)" = 162).

‘Analogously to this method further compounds E-1 are obtained from the corresponding .

3-iodobenzoic acids.

General method of synthesising intermediates E-2

o]

0
CN ,
HO 2 R CN
)U + N, N

E-1a - E-2(R3=Me,n=0)

" E-1a (1.00 mmdl) in anhydrous THF/DCM (8 mL, 1:1) is combined dropwise with oxalyl

chloride (1.10 mmol) and one drop of DMF. The mixture is stirred for 2 h at RT and the
mixture is then evaporated down completely using the rotary evaporator. The residue i§
taken up in DCM and combined with THF (1 mL). A solution of the amine (1.10 mmol) in
THF and Hiinig-base (3.00 mmol) are added dropwise and the mixture is stirred for 3 h at
RT. Aqueous working up and recrystallisation from EtOH yields the compounds E-2.
Analogously to this method compounds E-2 are generally obtained from the corresponding

E-1 intermediates.

(General method of synthesising intermediates E-3

o N
R CN 2 |
ﬁJ\CE NH,OH-HCI R\Ej\dwz

E-2 (R®= Me, n = 0} E-3 (R3=Me, n=0)
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111-9 R CH3 111-10 \ --C1 CH3 I
Synthesis of Exanples IV-1 to IV-10 5 General nethod
o ®yobEsi si ng i nt er nedi at es 5kE- 4 ' PCT/EP2007/056860

E-2 (1.00 mmol), hydroxylamine hydrochloride (2.20 mmol) and NEt; (2.50 mmol) are
refluxed in EtOH (2.5 mL) for 2 h. Evaporation using the rotary evaporator and chroma-
tographic purification by RP-HPLC yields the compounds E-3. -

‘Analogously to this method compounds E-3 generally are obtained from the corresponding

E-2 intermediates.

General method of synthesising compounds of type I

7
JOH =
I P \
2 —_
HO SN R~
: H
E-3 (R3 = Me, n = 0) 0 (R*=Me, n=0, R‘-——_?,N )

The carboxylic acid (1.00 mmol} is dissolved in DMF (4.5 mL), combined with Hiinig
base (4.00 mmol) and TBTU (1.00 mmol} and stirred at RT for 15 min. Then E-3 (0.90
mmol) is added and the mixture is stirred for 3 h at RT. The mixture is briefly heated to
100°C. After cooling and chromatographic purification by RP-HPLC compounds of type
II are obtained. '
Analogously to this method additional compounds of type I1I are obtained from the corre-
sponding intermediates E-3 and the corresponding carboxylic acids (cf the Table that fol-

lows).
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10 Anal ogously to the nmethods described hereinbefore

t he conpounds of type IV in general are synthesised
woi20e/dokeo cor r espondi ng am nesiR2- NH2 and t he PCT/EP2007/056860
corresponding nitrile RL-CN (cf. The Table that

foll ows). R2 R3 tRet (HPLC) [mn] MS (MtH) + i V-i
"Vts'N/ CF, | Ne.. CH3 | V-2 CH3

tRet
, 1 2 3 MS
# R R R (H P!..C) (M+H)"
[min]

-8 CHs

-9

N\
—N ]
ii-10 ) 5/ /{L CHy

CH;

Synthesis of Examples IV-1 to IV-10

5 General method of synthesising intermediates E-4

: o _
HO : RA ]
2 e
+ R\NHZ - ﬁ

C-1a E-4 (R? = Me, n =0}

Benzoic acid C-1a (1.00 mmol) is dissolved in 10 mL anhydrous DCM/THEF (2:1) and
10  combined dropwise with oxalyl chloride (1.05 mmol). Then a few drops of DMF arc
added and the mixture is stirred for 2 h at RT. The mixture is evaporated down completely
using the rotary evaporator, dissolved in 5 mI. DCM and a solution of the amine (0.95
mmol) and Hiinig base in THF (2.80 mmol) is added dropwise. Then the mixture is stirred
for 3 h at RT. After aqueolus working up and recrystallisation from EtOH the compounds
15  E-4 are obtained. |
Analogously to this method additional compounds E-4 are obtained from the correspond-

ing 3-iodobenzoic acids and the corresponding amines R2-NH,.
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It V-3 "..... t"-N  CH3 o, N WO
2008/ 00377060PCT/ EP2007/ 056860 # al R2 R3 tRet

WO 2008/003770 58 PCT/EP2007/056860

General method of synthesising intermediates E-5

RZ\N | R ) i
H —_—_— \ﬁ OH .

E-4 (R*=Me, n=0) E«5 (R®=Me, n=0}

E-4 (1.00 mmol) is dissolved in anhydrous THF (20 mL) under protective gas, cooled to
~20°C and combined with iPrMgCl solutibn (2.20mlL, 1.8 M). The mixture is stirred for 2
h at this temperature. Then CO; is passed through the reaction mixture. Afier 1 h, NH4Cl
solution is added and the mixture is extracted twice with EE." The combinéd-organic
phases are extracted three times with 2M NaOH solution and the combined aqueous phases -
are then acidified with 6M HCI and extracted several times with EE. Drying on Na;SOy4
and evaporation using the rotary evaporator yields compounds E-5.

Additional compounds E-5 are obtained from the corresponding compounds E-4 analo-

gously to this method.

General method of synthesising compounds of type IV

/ N

Z N

#~y  NHOHHC i E-5 (R?=Me,n=0) 0 N

| S~ Mg I N
U \N . ©
a) TBTU H
CN HIN “NH b)
_ OH

E-6a IV (R?=Me, n=0,R’ =_$:)" )

a) 3-cyanopyridine (1.00 mmot), hydroxylamine hydrochloride (2.20 mmol) and NEt;
(2.20 mmol) are refluxed in MeOH (2.5 mL.} for 2 h. Then the reaction mixture is evapo-
rated down using the rotary evaporator and worked up under aqueous conditions. The hy-

droxylamidine E-6a is obtained (HPLC-MS: tge = 0.00 min; MS (M+H)" = 138).
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(HPLC) [mn] MS (MtH)* V-4 CH3 I V-5
Th CH3 -

WO 2008/003770 59 PCT/EP2007/056860

Analogously to this method hydroxylamidines E-6 generally are obtained from the corre-

sponding nitriles.

b) E-5 (1.00 mmol) is dissolved in DMF (5 mL), combined with Hiinig base (5.00 mmol)
and TBTU (1.00 mmol) and stirred for 15 min at RT. Then E-6a (1.15 mmol) is added and
the mixture is stirred for 4 d at RT. After aqueous working up and evaporation using the
rotary evaporator the residue is taken up in DMF (5 mL) and stirred for 4 h at 110°C. Af-
ter cooling, compounds of type IV by way of example are obtained by chromatographic
purification by RP-HPLC.

Analogously to the methods described hereinbefore the compounds of type IV in general
arc synthesised using the corresponding amine R*-NH, and the corresponding nitrile

R!-CN (cf. The Table that follows).

2 I,
R.N o
H
_ R®
~ Example IV-1 to IV-10

tRet
1 . p? 3 MS
# R R R (HP!_C) (M+H)*
[min]
CF,
() %
V-1 Z L CHs
. . .

SN
V-2 . ! P CHs;
N
|

Iv-3 / =} | CHs




IV-6 -NCF 3 ...--5k. | '11/417 CH3 IV-7 zZ1 CH3
r IV-8 Z CH3
WO 2008/003770 60 PCT/EP2007/056860
# R' R? R® (Htgr.tC) MS
b {M+H)"
[min]
()
V-4 P N\_/ L. CHs
...... N 4
N
IS
Iv-5 / A CH; |
______ , s’kv :
\ . CF,
_ p |
V-6 /%) I CH,
—_——— N "
AN
N—N
V-7 /ﬁ) CHs
R
N—N
V-8 ) e CHs
e \N/
N\
%
V-9 ,f\f YA CHs
N
------ H
N ,
—T \?N CH
V-10 N . s
s’kv

Synthesis of Examples V-1, V-2, VI-1 and VI-2

to the synthesis routes shown in reaction scheme F.

5 Compounds of general type V and VI are obtained by generally known methods according
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IV-9 z 1/ CH3 H I V-10 f CH3
WO 2008/003770 61 PCT/EP2007/056860
1 2 3 1 et MS
# R R R Q-(R") (HPLC) | (M+H
[min] )‘+
=N N R’
va | L CHs | . )‘/—?/
R R1
) | SN /g
V-2 Z . CHs \ >_S_
. N d . N /
R1
| N SAN
Vi-1 P d ) . CH; )_;
------ ‘N/ !“ \\ [y
R1
| N SAN
Vvi-2 o d CHs o
N /! .
. N Y \' -

Synthesis of compounds of type VII

General method of synthesising the intermediates G-1

H H
HoN NO, RZ-COOH RZ__N NO, Reduction RZ__N NH,
e he T :
o) | 0
G-1 (R=Me, n=0)

The carboxylic acid R>-COOH (1.00 mmol) is placed in DCM (5 mL), combined with
SOCI; (3.00 mmol) and catalytic amounts of DMF and stirred for 15 h at 120°C. Then the

mixture is azeotropically evaporated down with toluene several times using the rotary
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Synt hesis of Exanples V-1, V-2, VI-1 and VI-2 WO

2008/ 00377061PCT/ EP2007/ 056860 V-1N-2 and VI-1N1-2 #

RO B&R/M2BOR-- (R) tRet (HPLC) [exin] MS (MrH ) 4- \BET/EP2007/056860
)\ A © o C Y .

evaporator. The residue is taken up in 5 mL DCM, combined with nitroaniline

(1.00 mmol) and Hiinig base (1.00 mmol} and stirred for 2 h at RT. The reaction mixture
is then diluted with DCM (10 mL) and extracted under aqueous conditions. By drying on
MgSO4 and evaporating the organic phase the amide is obtained, which is reacted further
without any further purification steps.

The amide obtained (1.00 mmol) is taken up in MeOH (5 mL), combined with NH4Cl] soln.
(0.5 mmol in 5 mL H,0) and heated to 75°C. Then iron powder (5.00 mmol) is added
batchwise and the mixture is stirred for 30 min at 75°C. After removal of the excess iron

(using a magnet) and evaporation of the reaction mixture using the rotary evaporator, the

- compounds G-1 are precipitated out of the remaining aqueous phase. (N.B.: If the com-

pound does not precipitate, G-1 may also be obtained by extraction or by chromatographic
methods. Moreover, the nitro group may also be reduced using other methods known
from the literature, such as for example catalytic hydrogenation with catalytic amounts of
Pd/C or reduction using methods' known from the literature with SnCl; in hydrochloric
acid.) a

Analogously to this method 3-nitroanilines in general are reacted to form compounds G-1.

General method of synthesising the intermediates G-2

» H H
R\n/N O NH, RYN N,
! — T CL

G-1(R°=Me,n=0) G-2 (R*=Me, n=0)

Anilines G-1 (1.00 mmol) are dissolved in 10 mL 2M HCI and 10 mL THF and cooled to
0°C. At this temperature NaNO; soln. {1.20 mmol in 5 mL H;0) is added and the mixture
is stirred for 60 min. Then NaNj soln. (1 .-10 mmol in 5 mL HyO) is slowly added at 0°C.
The reaction mixture is stirred for 30 min at 0°C and then for 1 h at RT. After aqueous

working up the compounds G-2 are obtained, which are further reacted without any further

purification steps.
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WO 2008/003770 63 PCT/EP2007/056860

Analogously to this method the compounds G-2 in general are obtained from the com-

pounds G-1.

General method of synthesising compounds of type VII

N B-O _ Ny | 6-2(RE=Me n=0) 2 Ho N

L
N.
L - vu(R3=Me,n=o.R1=Qj' )

1,5-dimethylpyrazole-4-carbaldehyde (1.50 mmol) and Bestmann-Ohira reagent (B-Q,
2.40 mmol) are placed in methanol (7.5 mL) and combined with potassium carbonate (3.40
mmol). After 12 h stirring at RT the correspondiilg azide G-2 (1.00 mmol} is added and
the mixture is stirred. 1.1 mL of & 1M sodium ascorbate soln. (1.10 mmol) and 2.0 mL of a
0.1M CuSOj4 soln. (0.20 mmol) are added and the mixture is stirred for 7 d at 40°C.

For working up the mixture is evaporated down under reduced pressure, mixed with water
and by the addition of 2M HCl éoln. An acid pH is obtained. The mixture is then repeat-
edly extracted with EE, the combined organic phases are dried on MgSOu, filtered and
evaporated down under reduced pressure. By chromatograplﬁc purification by RP-HPL.C
the compounds VII-1 to VII-5 are obtained. The compounds VII-6, VII-7 and VII-8 are
obtaiﬁed by an analogous method from the corresponding commercially obtainable 3-
pyridyl-cthyne. 7 '

Analogously to the methods described hereinbefore the compounds of type VII are gener-
ally synthesised using the corresponding aldehyde R'-CHO and the corresponding azide
G-2.



Vi-2 O+ CH3 z""

WO 2008/003770 64 PCT/EP2007/056860
R1
H 14<
Rz\n_,N. : :N..N"N
0 ” R3
Examples VII-1 to VII-15
Exam- 1 2 3 | tret (HPLC} e
ole R R R min] MS (M+H)
CF,
- \N"'N AN
Vil-1 /Q\f ] CH,
______ N
\
"y
Vil-2 /Q\I) e CH,
y |
""" /
\
N—N
Vil-3 /Iﬁ)\ e CH,
““““““ \N/
\
NN
Vii-4 ,%) VA CH,
N
------ H
\
-y N
VII-5 N . CH,
/Kl) s
CF,
-~
N =
vI-6 | g CHs
N
/O | N
Vii-7 - N CHs
N
------ j




Synt hesi s of conpounds of type VI

synthesising the internediates G1

R2-2CBOEIRT0 NNO2Reduct i onNH2 G631 (R3

CGener al

Me, n

met hod of

0)PCTHR2007/056860

carboxylic acid R2-COOH (1.00 nmol) is placed in DCM

(5 nL

catal ytic anobunts of DMF and stirred for

),

conbined with 10 SOC12 (3.00 mmol ) and
15 h at

120C. Then the mixture is azeotropically evaporated
down with tol uene several

times using the rotary

evapolr @&xam- |[1he [eSidue |}2t akem up 1 Nty (ABLEC .
conbi pedpiavi tlh ni%roari 1i n& (1. 00 | “apginti i piMy MHH)
base {1.00 nmol) and|stirred fof 2 h at RT. The
reactj on m xturg s tthen\diluted with{DCM (10 pl) and
ext r act ¥ under uequs gonditi on€Hz:By drying pn
MySO4| and eviapor.ating t henorganiic phase the anjde is
obt aijned, which is rdacted further 5 without ahy
further—purtffication [Steps. The|am agejobtai ned{ (1. 00
nol ); i s taken NN (M 5 nmL), conpined with NHCl
sol n.{ (Qub nmolt i g 5 |l ) and keated to 75G Then
i ron [powder {(5.00 nmgl) P'\ﬁ ‘ded bat chwi se and|the
mxture is stirred fqr 30Hmi-h af 75C |After repoval
of tﬁe exeegs—on—{ysthga—aghet)—antd—evapoeration
of tHhe reactji ondxtyr ing the rotfry evapof ator,
t he 10 \goppaun E &1 |are preci pit?hed out of the
remaini ng aqueous phgse. Jil.\gs'.: | f"Theé compound does
not precipitiate; G 1 |may al sb b¢ obtalned by
extraction gr by chragmatographi ¢ nethpds. Mirepver,
the nitro grjoup nmy gl so Joe rediyiced using ot hey
met hadskpovn fsf_o the | ratutesysuch as for
exanpl e catdgl yti¥ hydro fon|wth catal ytic
“anmounts of Rd/ C-or rdgduction usiing methods knojwn from
t he |jteratgre—wth—SRCI2+Rhydreehl-bre—35actd
Anal dqgously [to this met 3-nitroanilines in general
are rleggtgd to £opm dompaopRds Gf 1 yGeperal method of
synt hesi si ng thq)intermm es GE °200-1 (R3 F Mg, n
=0)G&2 (R3|=M-n 3 0) ifings G1|(1.00 nmpl) are
dissalved in-10 M 2MHC1 and 10 i THE and copled to
~0C. At this |tenperatyr. soln. (L.20 mol|in 5
m. 1428) 1is ad ang xtune 'Lls stirred fpr 60
min Thel " RaNgssh (3. 100mol . im §Ha H20) is slowy
. added at 0C.| 25--Fhe rleact Non”mi xture |s stirred for
30 min at 0C and therj for 1 h af RT. After aqupous
wor kilng up tlhe conpoynds 2 ar¢ obtaljned, whigh are
further readted t hqut further purificatipn
St eps_ Vii-14 S/? \%\" CH3
N Y ﬁ "'
FN .
VII-15 S\ 7N CH;




Anal ogously to this nethod the conpounds 6-2 in
general are obtained fromthe conpounds G 1. Cenera
wotzh@dogf70 synt hesi si ng conpourds of type VI GPRTERR07/056860
=M, n=0) MI (RB=M, n=0, RIL=
1, 5-di net hyl pyr azol e- 4- car bal dehyde (1.50 nmol) and
Best mann-Chira reagent (B-0, 2.40 mol) are placed in
nmet hanol (7 5 nmL) and conbi ned with potassi um
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~ The following Examples describe the biological activity of the compounds according to the

invention without restricting the invention to these Examples.

Compounds of general formula (1) are characterised by their wide range of applications in
the therapeutic field. Particular mention should be made of those applications in which the
inhibition of specific signal enzymes, particularly the inhibiting effect on the proliferation
of cultivated human tumour cells but also the proliferation of other cells, such as endothe-

lial cells, for example, plays a part.
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Kinase test B-Raf (V600OE)

In a dilution series, 10 pL aliquots of test substance solution are placed in a multiwell

plate. The dilution series is selected so as to cover a range of concentrations from 50 pM
to I nM. The final concentration of DMSO is 5 %.

10 pL of the B-Raf (V600E) kinase solution are pipetted in (containing 2.5 ng B-Raf
(V600E)-kinase in 20 mM TrisHCI pH 7.5, 0.1 mM EDTA, 0.1 mM EGTA, 0.286 mM
sodium orthovanadate, 10 % glycerol, 1 mg/mL bovine serum albumin, 1 mM dithiothrei-
tol) and incubated for 24 h at RT with agitation. The kinase reaction is started by the addi-
tion of 20 pIL ATP solution [625 uM ATP, 75 mM TrisHCI pH 7.5, 0.05 % Brij, 0.5 mM
sodium orthovanadate, 25 mM magnesium acetate, phoéphatise cocktail (Sigma P2850,
dilution recommended by the manufacturer), 0.25 mM EGTA] and 10 pI. MEK1 solution
[containing 50 ng biotinylated MEK1 (prepared from purified MEK1 according to standard
procedure, e.g. with reagent EZ-Link Sulfo-NHS-LC-Biotin, Pierce 21335) in 20 mM
TrisHC1 pH 7.5, 0.1 mM EDTA, 0.1 mM EGTA, 0.286 mM sodium orthovanadate, 10 %
glyéerol, 1 mg/mL bovine serum albumin, 1 mM dithiothreitol] and carried out for 60 min
at RT with constant agitation. The reaction is stopped by the addition of 12.uL of a

100 mM EDTA solution and incubated for a further 5 min. |

55 nL. of the reaction solution are transferred into a streptavidine-coated plate (e.g. Strep-
tawell HighBond, Roche # 11989685) and shaken gently for 1 h at RT, in order to bind
biotinylated MEKI to the plate. After removal of the liquid the plate is washed three times
with 200 pL of 1xPBS, and 100 pL solution of primary antibody plus europium-labelled
secondary antibody [Anti Phospho-MEK (Ser217/221), Cell Signaling # 9121 and Eu-N1
labeled anti-rabbit antibody, Perkin Elmer # AID01015], each diluted 1:2000 in Delfia As- -
say Buffer (Perkin Elmer 4002-0010), is added. After1h agitation at RT the solution is
poured aWay and washed three times with 200 pL Delfia Wash Buffer (Perkin Elmer #
4010-0010). After the addition of 200 pL. Enhancement Solution (Petkin Elmer 4001-
0010) the preparation is shaken for 10 min at RT and then measured in a Wallac Victor us-

“ing the programme "Delfia Time Resolved Fluorescence {Europium)".

ICsp values are determined from these dosage-activity curves using Standard Levenburg

Marquard algorithms (GraphPadPrizm).
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Most compounds of type I — VIII exhibit a good to very good inhibitory effect in this B-
Raf (V600E) inhibition test, i.e. they have an ICsq value of less than 1 pM, generally less.
than 100 nM.

Measurement of thé inhjbition'o'f proliferation on cultivated human melanoma cells
(SK-MEL28) ' : .

To measure proliferation on cultivated human tumour cells, cells of melanoma cell line
SK-MEL28 [American Type Culture Collection (ATCC)] are cultivated in MEM medium,
supplemented with 10 % foetal calf serum, 0.15 % NaHCOs, 1 mM sodium pyruvate, 1 %
non-essential amino acids (Gibco 11140-035) and 2‘II).M glutamine. SK-MEL28 cells are
in 96-well flat-bottomed plates at a density of 2500 cells per well in supplemented MEM
medium (see above) and incubated overnight in an incubator (at 37°C and 5 % CO;). The
active substances are added to the cells in various concentrations so as to cover a range of
concentrations from 50 pM to 1 nM. After a further 72 hours incubation, 20 pl Alamar-
Blue reagent {Serotec Ltd;) is added to each well, and the cells are incubated for a further
3-6 hours. The colour change of the AlamarBlue reagent is determined in a fluorescence

spectrophotometer- (e.g. Gemini, Molecular Devices). ECsg values are calculated using

Standard Levenbu:rg Marquard algorithms (GraphPadPrizm).

Measurement of the inhibition of the Raf signal transduction cascade (phosphorylation
status of ERK) _
Activating B-Raf triggers a signal transduction cascade, which leads to the phosphorylation

and activation of MEK and, as a consequence, to the specific phosphorylation of ERK.

The measurement of the phosphorylation status on the ERK protein is used as a measure-

ment of the cellular activity of Raf proteins.

The human melanoma cell line SK-MEL28 is cultivated in MEM medium, supplemented
with 10 % foetal calf serum“, 0.15 % NaHCO;, 1 mM sodium pyruvate, 1 % non-essential
amino acids (Cﬁbco 11140-035) and 2 mM glutamine. 7500 cells are seeded in a multiwell
plate and incubated overnight in an incubator (at 37°C and 5 % CO;). The active sub-

stances are added to the cells in different concentrations, so as to cover a range of concen-
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trations from 50 uM to 1 nM. After the substances have been left to work for 2 h the su-

" pernatant is removed and the cells are treated with 150 pL of 4 % formaldehyde solution

(in 1xPBS) for 20 min. After the removal of the formaldehyde solution the cells are per-
meabilised five times, each time with 200 pL of 0.1 % Triton X100 (in 1xPBS) for 5 min
and then treated with 150 uL of blocking solution [5 % powdered milk in TBST (10 mM
Tris HC] pH 8.0, 150 mM NaCl, 0.05 % Tween)] for a period of 90 min. The blocking so-
lution is removed, replacéd by 50 pL of a solution with primary antibody (mouse anti-
pERK1&2, Sigma M8159, diluted 1:500 in blocking solution, see above) and incubated
overnight at 4°C. After elimination of the solution and washing five times with 0.1 %
Tween (in 1xPBS) for 5 min in each case the cells are incubated for 1 h with 50 pL ofa
solution of the secondary antibody (rabbit-anti-mouse, coupled to horseradish peroxidase,

e.g. DAKO PO161, dituted 1:1000 in blocking solution, see above). The solution contain-

ing secondary antibody is removed, washed five times with 0.1 % Tween (in 1xPBS) for 5

min in each case and a peroxidise reaction is carried out. For this, 100 pL of the stainiﬁg
solution, a 1:1 mixture of TMB peroxidase substrate (e.g. Kirkegaard & Perry Laboratories
# 50-76-02) and peroxidase solution B (Hz0, ¢.g. Kirkegaard & Perry Laboratories # 50-
65-02) is added and the mixture is incubated for 5 — 20 min. The reaction is ended by the
addition of 100 pL 1 M phosphoric acid and the absorption is determined at a wavelength
of 450 nm in a photometer (e.g. SpectraMax Plus, Molecular Devices). Standard Leven-
burg Marquard algorithms (GraphPadPrizm) are used to calculate the ECsp values from the

dosage-activity curves.

Most compounds of type I — VHI exhibit a good to very good actiﬁty in the two cellular
assays described, i.e. They have an ECsy value of less than 5 uM.

The substances of the present invention arc B-Raf kinase inhibitors. As can be demon-
strated by DNA staining followed by FACS or Cellomics Arl;ay Scan analysis, the inhibi-
tion of proliferation achieved by the compounds according to the invention is brought
about primarily by preventing entry into the DNA synthesis phase. The treated cells arrest
in the G1 phase of the cell cycle. Because of their biological properties the compounds of

general formula (1) according to the invention, the isomers, pharmacologically acceptable
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salts and polymorphs thereof are therefore suitable for the treatment of diseases character-

ised by excessive or abnormal cell proliferation.

Accordingly, the compounds according to the invention are also tested on other tumour
cells. For example these compounds are active on the colon carcinoma cell line Colo205
and can be used for this indication. This demonstrates the usefulness of the compounds

according to the invention for treating various type of tumours.

Examples of diseases with excessive or abnormal cell proliferation include for example:
viral infections (e.g. HIV and Kaposi's sarcoma); inflammatory and autoimmune diseases
(e.g. colitis, arthritis, Alzheimer’s disease, glomerulonephritis and wound healing); bacte-
rial, fungal and/or parasitic infections; leukaemias, lymphomas and solid tumours (¢.g. car-
cinomas and saréomas), skin diseases (e.g. psoriasis); diseases based on hyperplasia which
are characterised By an increase in the number of cells (e.g. fibroblasts, hepatocytes, bones
and bone marrow cells, cartilage or smooth muscle cells or epithelial cells (e.g. endo- '
metrial hyperplasia)); bone diseases and cardiovascular diseases (e.g. restenosis and hyper-

trophy). They are also useful for protecting proliferating cells (c.g. hair, intestinal, blood

“and progenitor cells) from DNA damage caused by radiation, UV treatment and/or cy-

tostatic treatment.

For example, the following cancers may be treated with compounds according to the in-
vention, without being restricted thereto: brain tumours such as for exémple acoustic neur-
inoma, astrocytomas such as pilocytic astrocytomas, fibrillary astrocytoma, protoplasmic
astrocytoma, gemistocytary astrocytomd, anaplastic astrocytoma and glioblastoma, brain
lymphomas, brain metastases, hypophyseal tumour such as prolactinoma, HGH (hurrian
growth hormone) producing tumour and ACTH producing tumour (adrenocorticotropic
hormone), craniopharyngiomas, medulloblastomas, meningeomas and oligodendrogliomas;
nerve tumours (neoplasms) such as for example tumours of the vegetative nervous system
such as neuroblastoma sympathicum, ganglioneuroma, paraganglioma (pheochromocy-
toma, chromaffinoma) and glomus-caroticum tumour, tumours on the peripheral nervous

system such as amputation neuroma, neurofibroma, neurinoma (neurilemmoma, Schwan-

noma) and malignant Schwannoma, as well as tumours of the central nervous system such
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as brain dnd bone marrow tumours; intestinal cancef such as for example carcinoma of the
rectum, colon, anus, small intestine and duodenum; eyelid tumours such as basalioma or
basal cell carcinoma; pancreatic cancer or carcinoma of the pancreas; bladder cancer or
carcinoma of the bladder; lung cancer (bronchial carcinoma) such as for example small-
cell bronchial carcinomas (oat cell carcinomas) and non-small cell bronchial carcinomas
such as plate epithelial carcinomas, adenocarcinomas and large-cell bronchial carcinomas;
breast cancer such as for example mammary carcinoma such as infiltrating ductal carci-
noma, colloid carcinoma, lobular invasive carcinoma, tubular carcinoma, adenocystic car-
cinoma and papillary carcinoma; non-Hodgkin's lymphomas (NHL) such as for example
Burkitt's lymphoma, low-mélignancy non—Hodgkin’s. lymphomés (NHL} and mucosis fun-
goides; utérine cancer or endometrial carcinoma or corpus carcinoma; CUP syndrome
(Cancer of Unknown Primary); ovarian cancer or ovarian carcinoma such as mucinous, |
endometrial or serous eancer; gall bladder cancer; bile duct cancer such as for example
Klatskin tu&nour; testicular cancer such as for example seminomas and non-seminomas;
lymphoma (lymphosarcoma) such as for example malignant lymphoma, Hodgkin's disease,
non-Hodgkin's 1y1hp‘h_omas (NHL) such as chronic lympﬁatic leukaemia, leukaemic reticu-
loendo-theliosis, immunocytoma, plasmocytoma (multiple myeloma), immunoblastoma,
Burkitt's lymphoma, T-zone mycosis fungoides, large-cell anaplastic lymphoblastoma and
lymphoblastoma; laryngeal cancer such as for example tumours of the vocal cords, supra-
glottal, glottal and subglottal laryngeal tumours; bone cancer such as for example osteo-
chondroma, chondroma, chondroblastoma, chondromyxoid fibroma, ostcoma, osteoid os-
teoma, osteoblastoma, eosinophilic granuloina, giant cell tumour, chondrosarcoma,

osteosarcoma, Ewing's sarcoma, reticulo-sarcoma, plasmocytoma, giant cell tumour, fi-

brous dysplasia, juvenile bone cysts and aneurysmatic bone cysts; head and neck tumours

such as for example tumours of the lips, tongue, floor of the mouth, oral cavity, gums, pal-
ate, salivary glands, throat, nasal cavity, paranasal sinuses, larynx and middle ear; liver
cancer such as for example liver cell carcinoma or hepatocellular carcinoma (HCC); leu-
kaemias, such as for example acute leukaemias such as acute lymphatic/lymphoblastic leu-
kaemia (ALL), acute myeloid leukaemia (AMLY); chronic leukaemias such as chronic
lymphatic leukaemia (CLL), chronic myeloid leukaemia (CML); stomach cancer or gastric

carcinoma such as for example papillary, tubular and mucinous adenocarcinoma, signet
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ring cell carcinoma, adenosquamous carcinoma, small-cell carcinoma and undifferentiated
carcinoma; melanomas such as for example superficially spreading, nodular, lentigo-
maligna and acral-lentiginous melanoma; renal cancer such as for example kidney cell car-
cinoma or hypernephroma or Grawitz's tumour; oesophageal cancer or carcinoma of the
oesophagusi penile cancer; prostate cancer; throat cancer or carcinomas of the pharynx
such as for example nasopharynx carcinomas, oropharynx carcinomas and hypopharynx
carcinomas; retinoblastoma; vaginal cancer or vaginal carcinoma; plate epithelial carcino-
mas, adenccarcinomas, in situ carcinomas, malignant melanomas and sarcomas; thyroid
carcinomas such as for example papillary, follicular and medullary thyroid carcinoma, as

well as anaplastic carcinomas; spinalioma, epidormoid carcinoma and plate epithelial car-

- cinoma of the skin; thymomas, cancer of the urethra and cancer of the vulva.

The new compounds may be used for the prevention, short-term or long-térm treatment of

the above-mentioned diseases, optionally also in combination with radiotherapy or other

_ "state-of-the-art" compounds, such as e.g. cytostatic or cytotoxic substances, cell prolifera-

tion inhibitors, anti-angiogenic substances, steroids or antibodies.
The compounds of general formula (1) may be used on their own or in combination with
other active substances according to the invention, optionally also in combination with

other pharmacologically active substances.

Chemotherapeutic agents which may be administered in combination with the compounds

according to the invention include, without being restricted thereto, hormones, hormone

analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megeétrol
acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate, fi-
nasteride, buserelin acetate, fludrocortisone, fluoxymesterone, medroxyprogesterone, oc-
treotide),-aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole, exemestane,
atamestane), LHRH agonists and antagonists (e.g. goserelin acetate, luprolide), inhibitors
of growth factors (growth factors such as for example "platelet derived growth factor" and
"hepatocyte growth factor”, inhibitors are for example "growth factor” antibodies, "growth

factor receptor” antibodies and tyrosinekinase inhibitors, such as for example gefitinib,
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imatinib, lapatinib and trastuzumab); antimetabolites (e.g. antifolates such as methotrexate,
raltitrexed, pyrimidine analogues such as 5-fluorouracil, capecitabin and gemcitabin,
purine and adenosine analogues such as mercaptopurine, thioguanine, cladribine and pen-
tostatin, cytarabine, fludarabine); antitumour antibiotics (e.g. anthracyclins such as
doxorubicin, daunorubicin, epirubicin and idarubicin, mitomycin-C, bleomycin, dactino-
mycin, plicamyein, streptozocin); platinum derivatives (e.g. cisplatin, oxaliplatin, car-
boplatin); alkylation agents (e.g. estramustin, meclorethamine, melphalan, chlorambucil,
busulphan, dacarbazin, cyclophosphalhide, ifosfamide, temozolomide, nitrosoureas such as
for example carmustin and lomustin, thiotepa); antimitotic agénts (e.g. Vinca alkaloids
such as for example vinblastine, vindesin, vinorelbin and vincristine; and taxanes such as
paclitaxel, docetaxel); topoisomerase inhibitors (e.g. epipodophyllotoxins such as for ex-
ample etoposide and etopophos, teniposide, amsacrin, topotecan, irinotecan, mitoxantron)
and various chemotherapeutic agents such as amifostin, anagrelid, clodronat, filgrastin, in-
terferon alpha, lencovorin, rituximab, procarbazine, levamisole, mesna, mitotane, pa-

midronate and porfimer.

Suitable preparations include for example tablets, capsules, suppositories, solutions, - par-
ticularly solutions for injection (s.c., i.v., i.m.) and infusion - elixirs, emulsions or dis-
persible powders. The content of the pharmacentically active compound(s) should be in
the range from 0.1 to 90 wt.-%, preferably 0.5 to 50 wt.-% of the composition as a whole,
i.e. In amounts which are sufficient to achieve the dosage range specified below. The

doses specified may, if necessary, be given several times a day.

Suitable tablets may be obtained, for example, by mixing the active substance(s) with
known excipients, for example inert diluents such as calcium carbonate, calcium phosphate

or lactose, disintegrants such as comn starch or alginic acid, binders such as starch or gela-

tine, lubricants such as magnesium stearate or talc and/or agents for delaying release, such

as carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The tablets

‘may also comprise several layers.
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Coated tablets may be prepared accordingly by coating cores 'produced analogously to the
tablets with substances normally used for tablet coatings, for example collidone or shellac,
gund arabic, talc, titanium dioxide or sugar. To achieve delayed release or prevent incom-
patibilities the core may also consist of a number of layers. Similarly the tablet coating
may consist of a number of layers to achieve delayed release, possibly using the excipients

mentioned above for the tablets.

Syrups or elixirs containing the active substances or combinations thereof according to the
invention may additionally contain a sweetener such as saccharine, cyclamate, glycerol or
sugar and a flavour enhancer, e.g. a ﬂavourihg such as vanillin or orange extract. They
may also contain suspension adjuvants or thickeners such as sodium carboxymethyl cellu-
lose, wetting agents such as, for example, condensation products of fatty alcohols with eth-

ylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions for injection and infusion are prepared in the usual way, e.g. with the addition of
isotortic agents, preservatives such as p-hydroxybenzoates, or stabilisers such as alkali

metal salts of ethylenediamine tetraacetic acid, optionally using emulsifiers and/or dispers-
ants, whilst if water is used as the diluent, for example, organic solvents may optionally be
used as solvating agents or dissolving aids, and transferred into injection vials or ampoules

or infusion bottles.

Capsules containing one or more active substances or combinations of active substances
may for example be prepared by mixing the active substances with inert carriers such as

lactose or sorbito] and packing them into gelatine capsules.

Suitable suppositories may be made for example by mixing with carriers provided for this

purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically acceptable
organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (e.g. groundnut

or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or glycerol), carriers such as
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e.g. natural mineral powders (e.g. kaolins, clays, talc, chalk), synthetic mineral powders
{c.g. highly dispersed silicic acid and silicates), sugars (e.g. cane sﬁgar, lactose and glu-
cose) emulsifiers (e.g. lignin, spent sulphite liquors, methylcellulose, starch and polyvi-
nylpyrrolidone) and lubricants (e.g. magnesium stearate, talc, stearic acid and sodium

lauryl sulphate).

The preparations are administered by the usval methods, preferably by oral 6r transdermal
route, mbst preferably by oral route. For oral administration the tablets may, of course
contain, apart from the abovementioned carriers, additives such as sodium citrate, calcium
carbonate and dicalcium phosphate together with various additives such &s starch, prefera-
bly potato starch, gelatine and the like. Moreover, lubricants such as magnesium stearate,
sodium lauryl sulphate and talc may be used at the same time for the tabletting process. In
the case of aqueous suspcnsions the active substances may be combined with various fla-

vour enhancers or colourings in addition to the excipients mentioned above.

For parenteral use, solations of the active substances with suitable liquid carriers may be

used.

The dosage for intravenous use is from 1 - 1000 mg per hour, preferably between. 5 and

© 500 mg per hour.

However, it may sometimes be necessary to depart from the amounts specified, dépending
oﬁ the body weight, the route of administration, the individual response to the drug, the
nature of its formulation and the time or interval over which the drug is administered.
Thus, in some cases it may be sufficient to use less than the minimum dose given above,
whereas in other cases the upper limit may have to be exceeded. When administering large
amounts it may be advisable to divide themn up into a number of smaller doses spread over

the day.

The formulation examples that follow illustrate the present invention without restricting its

scope:
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The finely ground active substance, lactose and some of the corn starch are mixed together.
The mixture is screened, then moistened with a solution of polyvinylpyrrolidone in water,
kneaded, wet-granulated and dried. The granules, the remaining corn starch and the mag-
nesmm stearate are screened and mlxed together. The mixture is compressed to produce

tablets of suitable shape and size.

B) Tablets per tablet
active substance according to formula (1) 80 mg
lactose 55 mg
comn starch 190 mg -
microcrystalline cellulose ' 35mg
polyvinylpyrrolidone - 15 mg
sodium-carboxymethyl starch 23 mg
magnesium stearate 2 mg

400 mg
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i @@ifﬁma{am PR %}Bf&fiéﬂg Pgter Ip fogargin %WW § @Ee%?nd sereencd.
TS ol RALIRRy RSy 4t83h 3hE t}ferrﬁ%éﬁﬁlh%féafdﬂé fre@ddded and mixed in and

streptavi dine-coated plate (e.g. Streptawell
thk gitBoreds chopieesed td f980E8IEY o nguiatdkeire.gent |y for 1 h

“at RT, in order to bind 20 biotinylated MEKL to the

plate. After renoval of the liquid the plate is

pshedathber sbivies W th 200 p.L of 1xPBS, and 100 !IL
solution of primary anti body plus europi uml abel | ed
secondary anti body [Anti Phospho- MEK (5er217/221),

Cel |l Signal.i;n - l-apel ti-rabbit

anti bo’b‘&ve E’é‘?’s%nﬁgé%crj%cﬁﬁ toi%g%lfép,b e?g)hlﬂ iluted

1: 2000sddiunbehibtide Assay Buf f er ( Per ki ro0Ehger

4002-0010), i s added. After 1 h agitatjon at RT the
squtiWﬁw¥§“2@-poured away and washed %ﬁﬁee times

with 200 pL Delfia Wash Buffer (Perkin Elmer #

4010-0010). After the addition of 200 pL Enhancenent

‘Bl astivosbsBackisniEblved iM@otk: at0B1o)n pih er pptégyallz el pih Siddo 6.5 and

shaken for 10 mp at RT and fh ur in.a -
Bebfhledte g sl 5t dhnacntso R BoR b opaly Bt ffice from
ﬁé&bﬁé‘h? SEERETiH LR Mred under dsbftit d6AlIRES Bit€ampoules which are
eterm ned fromthese dosage-activity curves usin

. g, .,
therastalistd lad sedbed by BBionn Tha amgonleyeviteinfgng, 25 mg and 50 mg of ac-
éC?aEQPadPriz,n). Most conpounds of type | - VIII.
GBS good to very good inhibitory effect in this
BRaf (V600E) inhibition test, i.e. they have an | C50
value of less than 1 ItM generally l'ess than 100 nM
5 -‘Measurenent of the inhibition of proliferation on
cul tivated human nel anoma cells (SK-MEL28) To
measure proliferation on cultivated human t.unour
cells, cells of nelanoma cell |ine SK-MEL28 [ Aneri can
Type Culture Collection (ATCC)] are cultivated in NMEM
medi um suppl enented with 10 % foetal calf serum
0.15 % NaHCO3, 1 mM sodi um pyruvate, 1 % 10
non- essential amno acids (G bco 11140-035) and 2 m M
gl utam ne. SK-MEL28 cells are in 96-well
flat-bottonmed plates at a density of 2500 cells per
wel |l in suppl enented MEM nedi um (see above) and
i ncubat ed overnight in an incubator (at 37C and 5 %
CX2). The active substances are added to the cells in
various concentrations so as to cover a range of
concentrations from50 tIMto 1 nM After a further
72 hours incubation, 20 ttl Al amar- 15 Bl ue reagent
(Serotec Ltd.) is added to each well, and the cells
are incubated for a further 3-6 hours. The col our
change of the Al amarBlue reagent is determned in a
fl uorescence spectrophotoneter (e.g. Gem ni
Mol ecul ar Devi ces). EC50 val ues are cal cul ated using
St andard Levenburg Marquard al gorithns
(G aphPadPrizm. 20 Measurenent of the inhibition of
the Raf signal transduction cascade (phosphoryl ation
status of ERK) Activating B-Raf triggers a signa
transducti on cascade, which leads to the
phosphoryl ati on and activation of MEK and, as a



Most conpounds of type | - W! exhibit a good to very
good activity in the two cellular assays descri bed,

i.e. They have an EC50 value & less than 5 RM 25

The substances of the present invention are B-Raf

ki nase inhibitors. As can be denonstrated by DNA
staining followed by FACS or Cellomcs Array Scan

anal ysis, the inhibi- tion of proliferation achieved

by the conpounds according to the invention is
PRfRY it ﬁbout primarily by preventing entry into the

esi s phase. The treated cells arrest 30 in

the Gl phase of the cell cycle. Because of their

biol o pr i es, the conmpounds of genera

1t GPmR Em%ffgggggﬁ%Pﬂﬁhﬂ the invention, the isomers,
phar macol ogi cal | y acceptabl e sal ts and pol ynor phs
thereof are therefore suitable for_the treatnment of

di seases characterised by excessi or abnormal cel
proliferation. Accordiq@gﬁ ke oQupounds accor di ng

to the invention are also td on ot her tunour

cells. For exanple these coppélndd are active on the

col on carcinoma cell 1ine(R% 0205 5 and can be used

for this indication. This denofi$trates the useful ness

of the conpounds according to the invention for
whemst i ng vari ous type of tunpurs. Exanples of

di seases W th exc sive or rnal cel
Q isgiefee af'fql%ﬁmf”ﬁ% %ﬁ‘fcgf'r %ﬁgrrg viral infections
(e.g. H\.,and Kap03| sarcoma) ; nflannatoryRand
autoinnud% dlsea col , arthn

Alzhelmd} ' s dlse se glonerulg hritis a d und ‘N_ﬂ(
hegliqg)Y bact: anI ,éhd/or Ytic N X
i nf.ect rons; Ieuka as, Iynphoﬁ%s and SO|I t unourss Y
(e.g. car- cinomas and sarconmas), skin diseases (e g.
psor|a5|s) di seases based on errplasia mglch are

char adler i sed by HR increase i ¥ the_nunbeﬂ fcells ™M |
(e.g. fibroblasts, hepatocytes, bones and bone marrow
cells, cartilage or snooth nuscle cells or epithelia
wat laﬁ'd ¥ egeacﬁ ﬁ(ﬁén"ﬂér oTYRE Eﬂtﬁé"s@ﬂe&ted ﬁ%ﬁﬁmﬁi&)fge@@R@ and =N-,
and car I ovascul ar di séases restenosi s and

hyper - 15trophy) They are also useful for protecting

Zgggg%%§§%¥5€ éﬁﬁﬁygﬁp%ﬁg ghﬂﬂéaé dnab blogd and

radi ation, W treatnent and/ or cytostatic treatnent.

For exanple the followi ng cancers may be treated
Lyis + NHEGOpo whdeeimthedrodidivgtwasn th eand A is R-NE/HPon,

wi thout being restricted thereto: brain tumours such

as for exanpl e acoustic neurinoma, astrocytomas such

RAYeRb1EOS Bidup oPEbAATYIuBERE ed bylie ot Bioye dshiticat yit diférent R™ and/or
roto | asm ¢ astroc toma, ?em st ocyta astrocyto

nmqa@d fr@mamng&,anmloaﬂfd §hah gprioghaiaiyLfrapyl, Crisarylalkyl, 5-

hypophyseal tunour such
é’pro 3?|h5%§'6ﬁgﬁg%ﬁﬁé%n growt h hornone) producing

tunour and ACTH produci ng tunour (adrenocorticotropic
. 25 hornone), craniopharyngi omas, nedul | obl ast onas,
meni ngeomas and ol i godendrogl i onas; nerve tunours
(neopl asns) such as for exanple tunmours of the
veget ati ve nervous system such as neurobl ast oma
synpat hi cum gangl i oneur oma, paragangli oma
(phe, ochronocyt oma, chromaffinoma) and
gl onmus-caroti cum tunour, tunours on the periphera
nervous system such as amputati on neurona,
neur of i broma, neurinoma (neuril emong, Schwan- 30
noma) and malignant Schwannoma, as well as tumours of
the central nervous system such as brain and bone
marrow-tunours; intestinal cancer such as for exanple
carci noma of the rectum colon, anus, small intestine
and duodenum eyelid tunours such as basalioma or
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ring cell carcinoma, adenosquanobus carci nona,

smal | -cell carcinoma and undi fferentiated carci nong;

mel anomas such as for exanpl €% uperficially

spreadi ng, nodul ar, |entigomaligna and

acral -l entigi nous nel anoma; renal cancer such as for
exanpl e ki dney cell carcinoma or hypernephroma or

Grawi t z' s tunour; oesophageal cancer or carci nona of

the 5 oesophagus; penile cancer; prostate cancer;
hétbfoaAlalRANT 8l nRm S@EFhaedBscleflkihad Bher yenbetegh as

for exanple nasopharynx carci nomas, oropharynx
heterogy ek alkd hypophar ynx carci nomas;

retinobl ast oma; vagi nal cancer or vagi nal carcinoma;

pl ate epithelial carcinomas, adenocarcinomas, in situ
eRMTET deMis a fitabBNatlp ARl BNOERE caRtin8icaaemB) scldajeddiogh among
car ci nomas,,such as, for exangé§§papillarm, follicular olvacl
=@ndORedutR aryNRhiir ohtloasms cENormO2a<C BRI, a§(O)OR™, —C(ONRTR™,

: , _ . i, L d oi o _

RN LTSS P SRR TR SOOI

t hynomas, cancer of the urethra and cancer of the

vul.va. The new conpounds nmay be used fo he )
e_aﬁﬁéi/ £ it 6k A ARG S O ﬁr@cz%frdﬁfl?ﬁcéﬁt’ﬁsfeﬁ?ﬂ ¥t2 gRwp optionally

- I : (3

B R P RS R BRI 1B R, bilected from among
Clalisi,&@t-6 nuintchel buterbalkghpadrdealk duChivarclaenligyl, Coiscycloalkylalkyl,

Crng ety el E BB et st fareBes! bedifugn 14

m@hb&Rl h@@f%c?éloalk ThE £9apaiidsedic@88RIGKfiAkYUl a (1)

may be used on their own or in conbination wth other
active substances according to the invention,

optjeonal.ly. al so in,canbination with 20 other _ _
oo PRSI R g B decteisS Pukbndeily S papamong 0.
-GRFENINR Wi it g%, bENadRORI-SHE@)RY, LO(G@R NTOIRAREN-OC(O)R™,

the compounds according to the invention, include, el &1
~QEIOR bEIGINEE R ALECONRF ot NH GG band HSHREARNR R and

anal ogues and anti hornones (e.g. tanoxifen,

torem fene, raloxifene, fulvestrant, megestrol 25
cadb ®°isen cddhWasdrindiependihtilt @kl frih aalong dvtichgen, C salkyl,

am nogl ut et hi m de, cyproterone acetate, finasteride

2-pusspteredheserepliyh Crishalerlbdofriosyfiealkyl) Gosgyaealieylatl, Co oaryl,

ne r L EFRRE L - ) :
'C?l'lrﬁ%?@l %o’rsggfgl.eg{. ana}g&%}g%g’ﬁtg, etr gzo| e, i | aj'rlglécg}’g,m membered
- hetgoozhlalkyl exdAddgtaaaberad berericaciodlkylsly agoni sts and

ant agoni sts (e.g. goserelin acetate, luprolide),
inhibitors of gromh factors (growh factors such as
for exanple "platelet derived growh factor" and 30
"hepatocyte gromh factor", inhibitors are for
exanple "growth factor"” antibodies, "growh factor
receptor” antibodi es and tyrosi nekinase inhibitors,
such as for exanple gefitinib, imtinib, lapatinib
and trastuzumab); antinetabolites (e.g. antifol ates
such as nethotrexate, raltitrexed, pyrimnmdine

anal ogues such as 5-fluorouracil, capecitabin and
~gentitabin, purine and adenosi ne anal ogues such as
nmer capt opuri ne, thioguani ne, cladribine and
pentostatin, cytarabine, fludarabine); antitunour
antibiotics (e.g. anthracyclins such as doxorubi cin,
daunor ubi cin, epirubicin and idarubicin, mtonycin-C
bl eonycin, dactino- nycin, plicanmycin, streptozocin);
pl ati num derivatives (e.g. cisplatin, oxaliplatin,
carboplatin); alkylation agents (e.g. estranustin,
nmecl or et ham ne, nel phal an, chl oranbucil, busul phan,
dacar bazi n, . cycl ophosphani de, ifosfani de,

t enozol om de, nitrosoureas such as for exanple
carnustin and |l onustin, thiotepa); antimtotic agents
(e.g. Vinca al kal oi ds such as for exanple
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15Sol utions for injection and infusion are prepared
in the usual way, e.g. with the addition of isotonic
agendosnoPpfeservati ves such as g hydr oxybenzoat esSPCOEP2007/056860
stabilisers such as alkali netal salts of
et hyl enedi am ne tetraacetic acid, optionally using
emul sifiers and/or dispersants, whilst if water is
used as the diluent, for exanple, organic solvents
may optionally be used as solvating agents or

isssolvin
f# dzeﬁ% c8 gslﬁig%pbggufﬂét%%ﬁ%%ﬁ)t galfyr&&gsgg%@ﬁ§ bR of’fn@}esldentlcal or
Ghfiérant®Mg one or nore active substances or
conbi nati ons of active substances may for exanple be
prepared by m xi ng the active substances with inert

4 I en,

LB R B AR G BliaR ol FRRGRAE o denTHog

R?}C)OSI torl es n’BlY
beNnaNe)2 m"e&,aqpk‘é ~YO m@mhﬂ CARP-S(O)R, 0S{@eR’, Cralkyl,

oo TIE Y oak bl iR A e Rkt

Ex0|p|ents whi ch nmay be used include, for exanple,

wat er, pharnaceutically acceptabl e BOorganlc sol vents
eudhR ¥ g RoAisfselestefandgpepisntlpbom fothet fromsimong R* and R,
vegetable oils (e.g. groundnut or sesane oil), nono-

~or polyfunctional alcohols (e.g. ethanol or
e 8EMle in BRISHi@RyHHT, @S e.g. natural ninera

powders. (e.g. kaolins, fays talc, chalk), synthetic
m neral powders (e.g. highly dispersed silicic acid

) gars (e.g. cane sugar, |actose and
dﬂﬁ@@% Eﬁ%ﬂﬁﬁsFPFgTs (e.g. lignin, spent sulphite
Ilquors met hyl cel | ul ose, starch and
pol yvi nyl pyrrol idone) and Iubrlggnts (e. g nes

sedfeRatndepandprtly afiangiapethghdepoles 4yFearoh g tlonaﬂy substitu_ted
IREB e lge&c‘ai f@{#{)ﬁb aAY/6: RITLBE BoAGridhe BGalkyl
ua Yy oral "or transder mal
Q@@Jﬁ@mwmamem@ﬂlqﬂ,abi &abylkgt &ls. urogwlbdkylFSﬁ woycaioalkylalkyl Cs-10aryl,

A T B P B BPUc-LA PP HESEEY gl 3-14 membered
gﬁgfggtfcgélg?nﬁgﬁgfs@pﬁh& [RhberddleidrotcbanganBanat e and

ate together with various additives
such as starch, preferably potato starch, gelatine

| I ub
SR OO pliAF apionddy AR o el Ry KIEA B amons

alo, LR S@Baloak§1dx9! —OE,, L eRY, LNR° PAIORE SNNRR°he
case of aqueous “suspensi ons the active sybstances may

FANBAHEMNRRY b i, oK Ra vOUPRRN ar @& N R, halogen; —CF3, -CN,

CROUDAGS ek 200, LhES, LR L6, SKRIRE RS, dIRLL @aE, “5(0) 0",

ssa@})bm‘m SS LNR@W tas @R, qosco)@m FOB(Q),0RY, 125 ((BEER’,

e N
de@“{(ﬁf@)\@?ﬁe—% HRRIRS D@(I{TQMQ(“}’—@@(OLR" ~OC(O)ORS,

unté eC| I éd, “dependi n

b@‘ﬂ(o?mcghOC(@héR?R‘fu%@CdﬂR%)dﬂﬁ%T S—SE(@)RSn—S@(ﬁBOR" _SC(O)NR°R’,

%@8&#& SRR NRDREO I X DB PR P kR gm R

I)l‘gflgzémwstr@rt%@nﬁﬂww LN(ROUE)RASARES (O, BR(R)S(O)OR”

t’'o use l'eS§s than the m ni mum

DR S (GER YA BEDR T, oNEPSCAROR + RURHSHERNE R NEBDISO)IRS

ARGtk B TS AR, R NI

of smaller doses spread over the day. Exanples of
pharmaceutical fornul ations A) Tabl et sper tabl et
5active substance according to fornula (1) 100 ny

| act osel40 ng corn starch240 ny

pol yvi nyl pyrrol i donel5 ng nmagnesi um stearate5 ng 10
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500 ng The finely ground active substance, |actose

and sone of the corn starch are m xed together. The
Wodous/en3v® screened, then noi sttened with a sol ut P@HEP2007/056860
of pol yvi nyl pyrrolidone in water, 15 kneaded,

wet - granul ated and dried. The granul es, the remaining

corn starch and the magnesi um stearate are screened

and m xed together. The mixture is conpressed to

produce tablets of suitable shape and size. B)

TRBUSGORE JRRER: AROBRNIERSUDSETE@ BREODARIICIOLK

g 'l a corn starch190
m@@[ﬂ@oﬂyﬁ‘t}mm(ﬁé)[e@nm SERANGONNRES, ~N{[CO)LORz,

SRR SR 2 o

QI(T z)@%\ﬁ@ g}}@{fpcof the corn starch,
@# ?n crocryst a I i ne cel l'ul ose and

poI yvi nyl pyrroli done are m xed together, the m' xture

{elg‘gc d{«f’%? : é)\émgfit ‘I}:{{ Ellﬁ%er io{gs dﬁ Qroﬁﬁ optionally

: %sﬁﬁﬁ&pb &%r%ﬁ&b%ﬁb&l%ﬁﬁf&m IR‘*&hafoe R"',asretkcteﬁefrom among

magnesi um stearate are added and nixed in

@i xallayle 2 i6smenhgpred beterpatkyl, fcbmhal%lbﬂe@sweycl‘aaei@(l éﬂamwloalkylalkyl

S, ti t| bst .
Bl pi Ay R HetbeRine o d i SR i emBE Ok Bl yialky, 3-14
infimbaradi heldi6oyRIal ke asdipg t amedeber sl ditasaicledkylalkylat er
at its own pH or optionally at pH 5.5 to 6.5 and .
sodiumchloride i's added to make it isotonic. The

%&%ﬁ% ‘%}‘P%? ta%'u{t?lﬂ gﬁ)t Ipans B 2add &8 fdaepenkenidy §d&eiSfrom among

fra rred under. asetlc

eONdORF, (s halokliryxgpHDEE;, whj 3R arRE VOB

_i“_nd sgal‘e'd b;ivg; uﬁj&%\y Wﬁﬁ%ﬁﬁﬁ &ﬁoga 5@%%& o

O&weﬂﬁzﬁN%Qmw SPOLEE) —S()ORE] 1B(Q)IRS, —S(O)gOR"

éte from anon e Structures

' —S(O)NR°RE —S(O)ZNR"R" _OS(O)R®, ~OS(O):R", —Og(O)zé)R —OS(O)NR°R°

-0S(0)NRR, ~C(O)R, —~C(O)ORS, ~C(0)SR’, ~C(O)NRR’, ~C(O)NRHNRR’,
_C(OIN(R®)OR®, ~CINRENR'R®, ~C(NOH)R®, ~C(NOH)NR'R®, ~OC(O)R*, ~OC(O)OR",
_OC(0)SR®, -OC(O)NR°R®, ~OC(NR®NRR°, ~SC(O)R’, ~SC(O)OR’, ~SC(O)NRR",
_SC(NRENRR®, ~N(RE)C(O)R, -N[C(O)R]z, ~-N(OR®)C(O)R’, -NRHC(NR®)R,

NRENREC(O)R®, ~N[CO)RTINRR’, -NRFC(S)R, ~NRF)S(O)R, ~N(RF)S(O)OR’,

~N(RE)S(0):R®, ~N[S(O)R°]2, -N(R®)S(0),0R”, ~N(R®)S(O);NR°R, —N(Rg)[S(Q)zIzRe,
N(R®)C(O)OR®, “N(RE)C(O)SR®, -N(REC(O)NRR?, -NREC(O)NR*NR'R’,
_NRHNREC(O)NRR®, -NREC(SINRR’, -[NRHC(O)LR", -NRH[C(O)LR,

N{[C(O)]:R®}2, ~N(RF)[C(0)2.0R", -NRH[C(O)NRRS, N{C(O),OR }:,

N{[C(O)]:2NRR"}2, —[N(R®)C(0)]:0R", *N(Rg)C(NRg)ORe —N(Rg)C(NOH)R°
NREC(NRE)SR® and ~N(RE)CNRENRR®,

each R® in each case independently of one another denotes hydrogen or a group optionally
substituted by one or more identical or different R and/or R, selected from among

Ci-salkyl, 2-6 membered heteroalkyl, Ci.¢haloalkyl, Ca_iocycloalkyl, Cy.scycloalkylalkyl,
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WNV/ Vn< x7 -('"/ ---"( XXY (I)(ii)(iii)(iv)(4, 10 W

X and Y are each independently of one another

50%%%/@%756 om anong =CR56- andg=N-, Z is in eachpE@s@o07/056860
i ndependent |y selected fromanong -NR6-, -0- and -S-,

Lis -NHC(0)-, wherein the bond betmeen R2 and L is

R2- NHC( 0) -, 15 R1 denotes a group optionally

substituted by one or nore identical or different e

and/ or Ra, selected fromanong C3_10cycl oal kyl ,

ey L%&{y@@,ﬁ{jﬁ ogrbecA Hetkoary], 638 perfbered het@oard 1%iky1, 3-14

| @ﬁéxﬁfe?@f Nt @bdtloalldt 4t AR ABRIREraElcsrOS alaldiy], and

14 menbered heteéerocycl oal kyl al kyl, each | denotes
a sui table group and is in each case independently

| seI cﬁ%g{erom]%r{‘%gf @6‘3%‘151012 1 NR @Rﬁhﬂ—‘%gg%%&ﬁom among

‘:N'c()@“'oé{aﬂaalo Nﬁﬁ&?}—@b@FgR%S, —SIY eNRé i=NORE, <SNRERRe| |
each In each case inde endengl 9 one anot her
RO IR BerNB R - GRRTB, o (RORARS, B8l telbecCly NG,

SOPNe SR Nbr 20 %"% 52‘1’)2{86%(93@“&%6%“ H(OR0R",

he(mmakkys(omemal—osmmg —OS(_Cl)QR:"y cDSEDKORE, ~OS(O)NRERE,

kSRR, hﬁalf;%/l @0%1%@ QdRaisge -ﬁ(@)ﬁﬁ‘)ﬁg}‘g
he@l\gﬁ?ﬁbﬁq TCAERIREEC CAIGHIR O MONREED OEOR, -OC(O)OR",

ou
mﬂ(ﬁ)ﬁhgchocasm%,e@@ NRgR% HSE (@R EF-+PON @BE,g—SﬂIO)NRgRg

B i A T U pco M

el @) Y (A feE - N @09)@{4\5% 8 (@)RéaQ\IF(R )S(O)ORE,

Rd |s |n ea h case |nd endentlﬁasel ecte ) % .
hNER DG ENRTCINGHRYRE], 2 éRr)ﬁf@e@ "N{RQSE@)MWR —N(R [S(O)1:R%,

SR e R st gy

FthRG ewahﬂ(sm% W‘eced)]zw —N(R "HIC(O)L:RE,
oar 14 menbere hetero Ioa an
Mﬂmh% eﬁasa[ef@am%am NS ST,

OGO RER . ENEE B OpOr BRI JURE N d)%gl;’?ﬂmg

mm%mmmawwﬂmémgl y sel ected from anong
hydr ogen, hal ogen, -NO2, -NrRhRh, -O0Rnh,

- C(0) R, C(O)NRth Slth - S(0) Rh, S(O)ZR‘
g%ber e ﬁét o6 ocyk@d‘ﬁl lﬁf gl‘fé/zﬁ{oﬁggééﬂotéggdgﬁgn ot a group optionally

- seliseinit@tby oepenate ndeln;acalfor difteremt R heolectedoiom amegg 2 salkyl, 2-6

A bR s togoaliy] cgﬁf loafiSt, G SRGRTE iRyt Grandn, Ve oary,
Cr 16aryla1kyl 5-12 membered heteroaryl 6-18 membered heteroarylalkyl 3- 14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

each R" is in each case independently selected from among hydrogen, C, salkyl, 2-6 mem-
bered heteroalkyi, Ci.ghaloalkyl, C;_jgcycloalkyl, Cy.i6cycloalkylalkyl, Ce.paryl, B
Cr.i6arylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,



each | e independently of one another denotes hydrogen
or a group optionally substituted 15 by one or nore
identical or different it anddor le, selected from
anong Gi..6al kyl, 2-6 nmenbered heteroal kyl,
Cl6hal oal kyl , Cnocycl oal kyl, CA4. 16cycl oal kyl al kyl
C6_10aryl, C7 16aryl al kyl 5 12 nenbered heteroaryl
6-18 menber ed heteroarylalkyl 3- 14 nenbered

het erocycl oal | cyl and 4-14 menber ed

ORGP fY L GV BE KithomR, B8R F beinkicd GROLRMtIBmMIHY, HRRiStereomers

group and is in each case independently selected from
arglntbe grixtQres-taeofs andiiptiRinallp didqhianracokgicabiy\aceai@hle salts thereof
=l Nl NR6R6, =NN( Rg) C(0) Nne, - ONR612. 6, -N(0126) 126, :
- N( Rg) NRW hal ogen, -CF3, -CN, -NC, -OCN, -SCN, -NO
withle proMide thal' 43, - S(0) Re, -S(0) 0126, -S(0)2R6,
R?( 0) 20126, S(0)N1r12.6, -S(0)2NRcle, -0S(0)R
if @gpmdﬁto PYCS(YD RS pmdyl.lgg(lbgdmg 11thr@igh zlgparbon atom ‘adjacent to
the 2NR61 26, -C(0)12.6, -C(0)0OR6, -C(0)SR ,
O N( R7Nr 126, 0) N(ROORG, - NRg Nrite,
a*é? ) N( o(0) N C( NRg)
C(NCH)Ite, -C(NOH)N126126, -0C(0)126, -0C(0)012.6,
OC(O) S12.6, -0C(O)Nrlte, --0OC(NRg)NrRe, -SC(0)12,,
SC(0)0R6, -SC(O)NIM -SC(NRg)N1212.6, -N(Rg)C(0)126,
N[ C(0) 1212, -N(OR9C(0) 126, -N(Rg)C(NRg) 126,
RON(12g) C(0)Re, -NC(0)121Nrle, -N(Rg)C(S)12.686,
(Rg) S(0) 126, -N(Rg) S(0)01: 26, 30 -N(R7S(0) 2R6,
[ S(0) 21212, -N(Rg) S(0)201e, -N(Rg)S(0)2NR612. 6,
N(Rg) [ S(0) 2] 2R6, -N(ROC(0) 0126, _N(R) C(0) SR,
) C(0 )N12612. 6, - N(Rg) C(0)NRgNae,

N
-N
-N

N
NgRg)N(F@C(O)NrE-N(RQ)C(S)NRQRQ, -[ N(ROC(0) ] 2Re,
-N(RO[ C(0)] 2r, -N{[C(0)]21te} 2, -NazgllC(0)12011-c,
~N(119[ CODA21. sl RgRg, - Nf[ C(0)] 20RGL2,

[

-N{[C(0)] 2NRgRel 2, -{4(Rg)C(0)]2012g,
-N(Rg) C(NR9012g, -N(Rg) C(NOH)r, N(Rg)C(NRg)SRg and
-N(Rg) C(NRg) Nng, 5 each Re in each case independently
of one anot her denotes hydrogen or a group optionally
substituted by one or nore identical or different Rd
and/or Re, selected fromanong Cr6al kyl, 2-6 nenbered
het er oal kyl , Clhal oal kyl, C3_10cycl oalkyl, '
4 _16c¢ycl oal kyl al kyl, C6_10aryl, 07 _16aryl al kyl, 5-12
menbered heteroaryl, 6-18 nenbered heteroaryl al kyl
3-14 10 nmenbered heterocycl oal kyl and 4-14 nmenber ed
het erocycl oal kyl al kyl, each Rd denotes a suitable
group and is in each case independently selected from
anong =0, -O, Cl_3hal oal kyl oxy, -0CF3, =S, =NV, =NOR%
=NNI t eRg, =NN(ROC(O)NrRe, -Nag, -ONIter, -N(Rg)Ner,
hal ogen, -CF3, -CN, -NC, 15 -OCN, -SCN, -NO -NO2,
=N2, -N3, -S(0)r, -8(0)0r, -S(0)2r, -S(0)20r,
-S(0)Nne, -8(0)2Nritg, -0S(0)Re, -0S(0)21e,
--08(0)201e, -0S(O)Nrfte, 08(0)2NRer, -C(0)r,
-C(0)0r, -C(0)Sr, -C(0)NRer, -C(0)N(Rg)NRgr,
-C(O)N(R5)01r, -C(NRg)Nrltg, -C(NOCH) Re, -C(NOH) Nag,
-0C(0)126, -0C(0)01r, -0C(0)Sr, -0C(O)Nrr,
- OC(NRONRgr, -SC(0)Re, -SC(0)Or, -SC(0)Nag, 20
-SC(NRg) NrRe, -N(Rg)C(0)1r, -N C(0)R12,
-N(ORg) C(0) Re, -N(Rg) C(NRg)r,  N(Rg) N(Rg) C(0) Re,
--N C(0) RINag, -N(R5)C(S) 12", -N(Rg) S(0)Re,
-N(Rg) S(0)01r, -N(r)S(0)21te, -N S(0)2R12,
-N(Rs) S(0) 20r, -N(Rg)S(0)2NRelr, -N(Rg)[S(0)2]2R%
-N(ROC(0)O0r, -N(ROC(0)Sr, -N(Rg)C(0)Nfer,
-N(Rg) C(0) NRg4l M N(Rg) N(Rg) C(O) Nrr,
-N(Rg) C(S)NRel e, -[N(Rg)C(0)]2Re, -N(RO[C(0)]2r, 25
-N{ [C(0)]2ir 12, -N(Rg)[C(0)] 20Re, -1\ kr ACCOWNRgRe,
-N {[C(0)1201te 12, -N[C(0)] 2NReRe} 2,
-[ N( Rg) CODA20Re, - N(RI9C(NRg) O, -N(Rg) C(NOH) Re,
-N(ROC(NR8) Sr and -N(Rg) C(NRg) Nrlte, each r in each
case i ndependently of one another denotes hydrogen or
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=NN( Rh) C(0) NRgRg, - NRgRg, -ONRgRg, - N(Rh)NRgRg,

hal ogen, -CF3, -CN, -NC, -OCN, -SCN, -NO -NOX®2, =N2

-N3, _S(0)R, -8(0)ORg, _S(0)28 -S(0)20RS5,

S(0) NRgRg, -S(0)2NRgRg, .0OS(0)RS, _0S(0)2R

_0S(0) 20R, -0S(0)NRgRg, -0S(0)2NR5R5, _C(0)R

_C(O)OR, _C(0)SR, -C(0)NRgRg, -C(0)N(Rh)NRgRg, 10

-CQ(0) N(Rh) OR, - C(NRh) NRgRg, - C(NOH) Rg, - C( NOH) NRgRyg,

-0C(0) R, -0C(0)0ORg, 0C(0)SR, -0C(0)NRgRg,
dingRPcRidt, wibefh) OR, - SC(0) NRgRy,

-SC(E{RI)NRgRg N(R5C( 0 Ry, [ C(0)R12, -N(ORh)C(0)Ry,

-N(1t h) C{ NRh) Rg, N( Rh) N(Rh) C(0) RS, - N[ G( 0) R NRgRg
N |

_N( Rh)'S(0) Ry, R5S( 0) ORg,
‘ﬂlf{é %&) %ﬁ)d;Rg ( N[ 2s,( g) )2R82 (N( Rh)( s)( 0) gORg,

-N(Rh)S(O)ZNRgRg, “N(Rn) [ S(0) 212Rg, 15 - N( Rh) C(0) ORg,

- N( Rh) C(0) SRy, - N( Rh) C(0) NRgRg, - N( 12. 5C( 0) NRhNRgRyg,

N( Rh) N(Rh) C(0) NRgRg, - N(Rh) C('S) NRgRyg,

- ENCR1) CL0) 1 2R, .- NCRh 0 NL[ C(0)] 2Rg12, |
3 RP P aHSPR © RS Ry, Nl (0] 20Rgn

N{[ C(0)] 2NRgRg12, -[NR-h)C(0)120Rg, - N(Rnh) C(NRh) ORg,

- N(Rnh) G(NOH) Rg, - N( Rh) C( NRh) SRy and ‘

Q N(eRIgrEdmm mrgrgtheogrushues 6 T (Kiblach case

i ndependently of one anot har denotes hydrogen or a.s
group optlonalﬁy substitutred by one or re |dent|
or dlffere¢F=éh, sel ecfely fron1a£32§:ﬁi 6al kyl
nenbereq,mejampalky 1 _Bhal oal kyts &3 100yp#é%lkyl
c4 36cycloamkylalkyl & 10ary1,: 2 N6aryl al kyl ,05-1
menbered’ heteroaryl, 6-18 nenber ed heteroarylalkyl
3-14 nmenbered 25 heteroc cloal kyl and 4-14 nenbered
het er ocycl otflkyl al kyl , (lch Rh is i#iBach case (ix}
1 ndependently selected from anong hydr ogen,
Cl6allcyl, 2-6 nenbered heteroal kyl,, Cl_6hal oaLkyl,
C340cycl oal kyIR" C4. 16eycl oal kyl al yI CB _10aryl,
C2_16aryl g| , 5-12 ered hete , 6-18
menber ed Ifet & oaryl al £yl 3-14 ne g@\_so r/jch)L\
het er ocyTl kyl a 2 ¥Renber ed s
het er ocycl oal kyl al Kyl , 83 optionally in the forn1of
the tautoners, the racemates, the enantioners, the
dlastereonqis and the(gnxtures t herggpf, and (xiii)
optionally the phar macol ogi cal | y acceptable salts
adher eof with the proviso that 5 if R2 corresponds to
pyridyl, this pyridyl is linked to L through a carbo
aton1adjacent to the pyridylnitrogen. 10 84 2.
Rﬁgqggﬂggéuﬁgﬁ%hq]ng to claim1, wherein n has the

value 0. 3. Conpounds accord| ng to claiml or 2,
wher ei n

2

n
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(vi) (x) 10and Rl is defined as in claiml. 85 4.
Conpounds according to claim 3, wherein Qis selected
fromanong the structures (vi¥sand (vii) R t, N
(vi)(vii) 5 and RL is defined as in claiml 86 5.
Compounds according to one of clains 1 to 4, wherein
Rl is a group optionally substituted by one or nore
identical or different Rbl and/or Rd, selected from
anmong C6_10aryl, C7_16aryl al kyl, 5-12 nenbered

- 4heLeheakdsl acétding (6 vbfin e winerad heteroarylal kyl, and -

Rbi and Rd are defined as in claim1. 10 6. Cbnpounds
accordlng to claim5, wherein RL is a group

0 substl ut ed ne 0 re identical or
C%F E? t among %ggg%ﬁﬂfﬁgﬁégnlng pyridyl,
pyrimdyl, thiazolyl, |n1d OIyI triagdlyl,

pyrazolyl, pyrrolyl, ran pheny benzyl
i m dazo[ 2. 1- b]thlazolyl dazo[l,Q pyrldyl 15
t hi azol yl met hyl and o*ék M net Rm and Rd are

defined as in claim®. 7 Conpounds according to one

of clainms 1 to 6, wherein 20 R2 is selected from

among pyridyl, pyrazolyl |soxazonL t hi azol yl,

i m dazol yl and oxazol yl, the ab E ment i oned
oups optionally being substituted by one or nore,

Identical or different R5b and -25R5b is defined as

inclaim 1.

R? is defined as in claim 1.
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87 8. Conpounds according to one of clains 1 to 7,
wherein each lel' independently of one another is
sel ected fromanong W2 and Rb® b5each le is a group
optionally substituted by one or nore identical or
di fferent Rb2 and/or Ra, selected from anong

Cl _6al kyl, 2-6 nenbered heteroal kyl, Cl1_6hal oal kyl
C3_10cycl oaLkyl, C4_ 16cycl oal kyl al kyl, Cs_ioaryl,
C7_16aryl al kyl, 5-12 nenbered heteroaryl, 6-18
5.”@8191%6&%;%&&&& ry bR K¥dlaind- 1146 TRHReR:Ld

het erocycl oal kyl" and 4-14 nenbered

het er ocycl oal kyl al kyl , 10 each Rb2 denotes a suitable

R bR ol el S S5 oS RERIgRkloY GRS SR 8or
selehdd) fidm 2monS(R) C5.26R1dNA 812 meptiiteNttedo i3] an
0)012.a, - t%)lgﬁ%gi e,7§?%C(O?1e, ~0C(0)Ole, oAy
6&@9@6@%@&@%@1})&@& NHS( 0) 21e, - NHC(0) O1le,
-NHC(0) Nl eRa, 15each Ra i ndependently of one anot her
denot es hydrogen or a group optionally substituted by
RN IR ey efinee rd incdimor. di fferent RU and/or |e,
sel ected fromanong Cl _6alkyl, 2-6 nenbered
heteroal | cyl, C1.6hal oal kyl, C3.10cycl oal kyl,
4 _16cycl oaLkyl al kyl, C6_ioaryl, C7_16arylal kyl, 5-12
menbered heteroaryl, 6-18 nenbered heteroaryl al kyl
6.3cddpomiibacedding teclaty 6] whdrsinl and 4- 14 nenbered
het erocycl oal kyl al kyl, 20 each Rd2 denotes a suitable
group and is in each case independently selected from .

RB%S@%’PU% ﬂﬁﬂﬁig@q %‘?\f‘%f%gﬁG{e'itg%zzigilc'}%jﬁérgﬁt%ﬂ%nd/or R,

sel@ @0y dRateng oG RimidyNHGEOIA] snidachlyINaElyL, pyrazolyl,

DA R D hy BBl ey HBEA L g ATpyridyL,

| , aloal kyl, C3_10cycl oal kyl,
m{eﬁ;%gg%l%%&gﬁ%l Wlethy T hRA

oal kyl al kyl, "C6_10aryl, C7.46aryl al kyl, 5-12
menbered heteroaryl, 6-18 nenbered heteroaryl al kyl,

-1 b d heterocycl oal kyl and 4-14 nenbered

Rh&éﬁ?@%ﬁﬂ%{)%ﬁn% k09. Conpounds - or the
phar macol ogi cal |y acceptable salts thereof- of
general formula (1) according to one of claims 1 to 8

7. dsompaiinda peserding t@one aiFlaimsdrinRewheictal preparati ons,
cont ai ning as active substance one or nore conpounds
of general fornula (1) according to one of clains 1

Rtie s@ecakd e MhatgmatdydPyeably, isoxa616E phiaklig, Baldbgolyl and
thereof optionally in conbination with conventiona

oxaz@lyh pl thesabamermsmtisperd groapssoptionally bring sybstiyigsiamens gfmore,

id di #& (%) according to one of clains Ito 8
or ‘preparing a pharnmaceutical conposition for the

treatment and/or prevention of cancer, infections,
dpnf tions and autoi rmune- di seases. 12.

RPpnd @t el epar ati on conprising a conpound of
general fornmula (1) according to one of clains 1 to 8
and at | east one other cytostatic or cytotoxic active
substance, 15 different fromformula (1), optionally
in the formof the tautonmers, the racemates, the
enanti oners, the diastereoners and the m xtures
thereof, and optionally the pharnacol ogically
accept abl e salts thereof.

C]
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8. Compounds according to one of claims 1 to 7, wherein
each R® independently of one another is selected from among R* and R",

each R is a group optionally substituted by one or more identical or different R*? and/or R,

. selected from among C;_alkyl, 2-6 membered hetéroalkyi, Cy_¢haloalkyl, Cg_mcycloalkyl,' Ca.

1scyeloalkylatkyl, Cq.qoaryl, Crsarylalkyl, 5-12 membered heteroaryl, 6-18 membered
beteroarylalkyl, 3-14 membered heterocycloalkyl and 4-14 membered beterocycloalkylalkyl,

each R™ denotes a suitable group and is in each case independently selected from among =O,
~OR?, —SR?, -NR*?R%, halogen, —CF3, —CN, - NO,, ~S(O)R%, -S(O),R%, -S(O)NRZR%Z, —
S(O)NRIRZ, —C(O)R?, —C(O)ORZ, ~C(O)NR™R?, —~OC(O)R?, -OC(0)OR?, -

OC(O)NRZR?, -NHC(O)R?, -NHS(0),R?, -NHC(O)OR?, -NHC(O)NR“R®,

each R independently of one another denbtes_ hydrogen or a group optionally substituted by
one or more identical or differe_nt R and/or R, selected from among C,_galkyl,

2-6 membered heteroalkyl, C).shaloalkyl, Cs.jpcycloalkyl, Cyyscycloalkylalkyl, Co qoaryl,
Crarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl, '
each R¥ denotes a suitable group and is in each case independently selected from among =0,
—OR%, -NR¥R?Z, halogen, —CN, —-NO,, 45(0)1{82-, ~C(O)OR%, -C(O)NR®R®, -OC(O)RY, -
OC(0)OR%, ~-OC(O)NRZR®, -NHC(O)R®, -NHC(O)OR? and -NIC(O)NR“R® and

each R is in each case independently selected from among hydrogen, C;_salky],

2-6 membered heteroalkyl, C_¢haloalkyl, C;.iocycloalkyl, Cyscycloalkylalkyl, Ce oaryl,
Cr.isarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloz;lkyl and 4-14 membered heterocycloalkylalkyl. |

9. Compounds — or the pharmacologically acceptable salts thereof — of general fornmula (1)

according to one of claims 1 to § as medicaments.
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10. Pharmaceutical preparations, containing as active substance one or more compounds

- of general formula (1) according to one of claims 1 to 8 or the pharmacologically

acceptable salts thereof optionally in combination with conventional cxcipiénts and/or

carriers.

11. Use of compounds of general formula (1) according to one of claims 1 to § for
preparing a pharmaceutical composition for the treatment and/or prevention of cancer,

infections, inflammations and autoimmune diseases.

12. Pharmaceutical preparation comprising a compound of general formula (1) according
to one of claims 1 to 8 and at leasf one other cytostatic or cytotoxic active substance, |
different from formula (1), optionally in the form of the tautomers, the racemates, the
enantiomers, the diastereomers and the mixtures thereof, and optionally the

pharmacologically acceptable salts thereof.



