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WO 2008/003770 1 PCT/EP2007/056860 95346pct PHENYL
SWBRJITED HETEROARYL-DERIVATIVES AND USE THERE&H:AS7/056860
ANTI- TUMOUR AGENTS 5 The present invention relates to new
compounds of general formula (1) R2~L Q R3 (R4)" (1) wherein the
groups R2 to R4, L, Q and n have the meanings given in the claims and
speci- 0 fication, the isomers and salts thereof and their use as
medicaments. Background to the invention Phenyl-substituted,
fitdéfemtcontaining five-ring heteroaryls for inhibiting cytokine pro- duction
APRAONREIASEY RIS HESENBRA IR EOF AS ANTE-
2004/050642, 15 WO 2005/056535, WO 2005/090333, WO 2005/115991
and US 2006/0100204. The aim dft Me%% I\frWentlon is to indicate new
active substances which can be used for the preventlon and/or treatment
c[))fdlsergsee %Q%r l%tgp excesswemcl)rr1 bn rgnzéll 2ﬁefl It I|f ration. 20
scrlp Ion o? ﬁ1e invention rprlsmgl§ Yhas Been found that
compounds of general formula (1), wherein the groups R2to R4, L, Q
and n have the meanings given hereinafter, act-as inhibitors of specific
sig- nal enzymes which are mvolved in cantrolliqg xthe proliferation of cells.
Thus, the com- pounds accordm@ entfort may be used for
example for the treatment of diseases ssaaiated with the activity of
these signal enzymes and characte(iggd by excessive or ab- normal cell
proliferation. WO 2008/003770 2 PCT/EP20P7/056860 The present .
invention therefore relates to compounds of general formula (1) RzA 0

wherein the groups R” to R*, L, Q and n have the meanings given in the claims and speci-

fication, the isomers and salts thereof and their use as medicaments.

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 invention 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.

Detailed description of the invention

Surprisingly, it has been found that compounds of general formula (1), wherein the groups
R*to R, L, Q and n have the meanings given hereinafter, act as inhibitors of specific sig-
nal enzymes which are involved in controlling the proliferation of cells. Thus, the com-
pounds according to the invention may be used for example for the treatment of diseases
associated with the activity of these signal enzymes and characterised by excessive or ab-

normal cell proliferation.
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I R3 (R% (1) wherein 5 Q has a partial structure selected from among
the-paruaksiyctures (i) - (V) RRR R R W -N/\ Y=\ ZA 7Y IX 1454 Na 071056860
XZXXY (1) (i) (iv) (v) 20 W, X and Y are each independently of one

another selected from among =CRSa- and =N-, Z is in each case

independently selected from among -NR6-, -0- and -S-, 15 L is selected

from among -C(O)NH-, -NHC(O)-, -C(S)NH-, -NHC(S)-, -C(O)-, -C(S)-,

-NH-, -S(0)-, -S(0)0-, -S(0)2-, -S(0)20-, -S(O)NH-, -S(0)2NH-, -OS(0)-,

-0S(0)2-, -OS(O)NH-, -OS(0)2NH-, -C(0)0O-, -C(0)S-, -C(NH)NH-,

R S SO

-NHS(O)2NH-, -NHC(0)0-, -NHC(O)NH 20 and -NHC(S)NH- or denotes a
bond, R'is selected from among Ra and Rb, WO 2008/003770 3
PCT/EP2007/056860 R2 denotes a 5-12 bered heteroaryl, optionally
substituted by one or more, iériticat Drcditferént Rsb R3 and each R4 is
in each case independently select b fro among hydrogen, halogen, 5
-CN, -NO2, NRt'Rh, -OR", -C(O)RH, -C(O)NR"Rh, -SR', -S(O)R’,
-S(O)2R", Ciaalkyl, Ci_4haloalkyl, &SLﬂcycloalkx(g%%gnS-Y membered
heterocycloalkyl, each RS' and Rsb is selected’in

another from among R' and Rb, 10 R6 is defined in the same way as R’,

ependently of one

Q has a partial structure selected from among the partial structures (i) — (v}

/R1 1 1 R1 R1
—-N Y Y= Z W=
' \ v , , \ .
A X,/Y ‘/QZ’ ‘:/L\X/ ‘A - LN~

W, X and Y are each independently of one another selected from among =CR*- and =N-,

Z is in each case independently selected from among

~NR%-, ~O- and —$—,

L is selected from among ~C(O)NH-, -NHC{O)—, ~C(S)NH—, ~-NHC(8)-, ~C(O)-, -C(5)-,
~NH-, ~8(0)-, —S${0)O—, -S(0)2—, =S(0);0~, —S(O)NH~-, ~S(0);NH-, ~OS(O)~,
-08(0)y—, “OS(OYNH-, —-0OS(0);NH-, -C(0)O-, ~C({0Q)S~, -C(NH)NH-, ~-OC(O}~,
-0OC(0)O-, —OC(O)NH~, -SC(0O)~, -SC(O)YO~, ~SC(OINH-, -NHC(NH)~, ~-NHS(O}-,
-NHS(0)O-, —-NHS(0),—, ~-NHS(0),0—, -NHS(Q);NH-, ~-NHC(O)O—, -NHC(O)NH-
and -NHC(S)NH- or denotes a bond,

R’ is selected from among R* and R®,
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n has the value 0, 1, 2 or 3, each R' independently of one another denotes

hydragenQ%-A group optionally substituted 15 by one or more ideptiabaiy7/0s6360
different Rb and/or R, selected from among Ci_6alkyl, 2-6 membered

heteroalkyl, C,_6haloalkyl, C3_,ocycloalkyl, C4 _,6cyeloalkylalkyl,
C6_,oaryl, C7_16arylalkyl, 5-12 membered heteroaryl, 6-18 membered
heteroarylalkyl, 3-14 membered heterocycloalkyl and 4-14 membered
heterocycloalkylalkyl, 20 each Rb denotes a suitable group and is in each
chdddndependenihestiaciEiitoominopip Dy R Gtéd Myaloakytone, identical or
-8&%,5 p-SR, =NR, =NOR, =NNRR, =NN(Rg)C(O)NRR, -NRR,

RR'N{OW)R, -N(Rg)NRR", halogen, -CF3, -CN, -NC, -OCN, -SCN,
-NO -NO2, =N2, -N3, -S(O)R, -S(O)OR, -S(0O)2R, S(O)ZOR -S(O)NRR,

Bt o o e i

@(@)M@@)@m BINTHIRNCRIDISRIRB(OTIE(OFRO),R", C.4atkyl,

JIE S SRS z%sf%%%kﬁéé?é?m% RO IR ORIz,

-N(OR9)C(O)R, -N(Rg)C(NRI)R, N(Rg)N(Rg)C(O)R N[C(O)R]NRR,

%ﬁ@%ﬁ%&%@?ﬁ%ﬁﬁé@ }) Of%ne another from among R* and R”,
N(Rg)S(0)20R,-N(Rg)S(0)2NRR,-N(Rg)[S(0)2]2R, -N(W)C(O)OR,

Rq) R. N(R9)C(O)NRR...-N(Rg)C(O)NRgNRR, WO 2008/003770
%&%@Zﬁd’}%& ‘K)F@hgs?ﬁ(Rg)C(O)NRR ‘N(RG)C(S)NRR,
-[N(Rg)C(O)I2R, N(Rg)[C(O)]ZR -N{[C(0)]2R}2, -N(Rg)[C(0)120R,

-N(RAIC(0)]2N [C(O)]120R}2, -N{[C(O)]2NRR}2,-[N(Rg)C(0)]20R,
Mt&i%%ﬁ\l(\% f‘? C(NOH)R, -N(Rg)C(NR9)SR and
-N(Rg)C(NRI)NRR 5 each Re in each case independently of one another

h
S NI RO SIS R oy i
rfwemb@nednlwe@ecbatiqd @tceffat@amsﬂ aBF TR eldatitel from among C)salkyl,

16¢ k 6 1
Ez(jt%roar ﬁ%‘? é% ?néegr%ll%glreglf?gf%?%%?&l %ﬁ Xg% T% Iﬂ& &l 16%%? B’rﬁ%alkyl Coroaryl,
C7-16aryialky1 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", C).shaloalkyloxy, ~OCF;, =8, ~SR®, =NR’, =NOR°, =NNR°R",
=NN(RHC(O)NRR®, ~NR°R®, ~ONR°R’, -N(OR)R®, -N(R¥)NR°R’, halogen, —CF3, -CN,
—NC, —~OCN, -SCN, -NO, -NO,, =N, -N3 -S(O)R®, —=S(O)OR", —=S(O),R°, -S(0),0R",
-S(O)NR°R?, ~S(0)NR R, ~OS(O)R®, ~0OS(0);R®, ~0OS(0),0R’, ~OS(O)NR R",
~OS(0);NRR®, ~C(O)R", ~C(O)OR®, ~C(0O)SR®, ~C(O)NRR’, ~C(O)N(R*)NRR”,
-C{O)N(REYOR®, ~C(NRHNRR®, ~C(NOH)R®, ~C(NOH)NR‘R", ~OC(O)R’, ~OC(O)OR’,
~OC(0)SR?, ~OC(O)NRR?, ~OC(NRENRCR®, —~SC(O)R®, ~SC(O)OR’, ~SC(O)NRR’,
-SC(NRENR RS, ~-N(REC(O)R®, ~N[C(O)R ]z, ~N(ORHC(O)R®, ~NREC(NRER®,
N(RON(RHC(O)R®, -N[C(O)RINR R, -N(R®)C(S)R, -N(R#)S(O)R®, -N(R¥)S{O)OR",
~N(R®)S(ORR’, -N[S(0):R"], ~N(RF)S(0)0R", ~N(RF)S(O)NRR®, -N(RH[S(O)1.R",
-NRHC(O)OR®, ~N(R#HC(O)SRE, -N(R®C(O)NR R, -N(R¥)C(O)NR*NRR",
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10 membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

eaehhRdepetes a suitable group and is in,each case |ndependentﬁx—mmzoowow%o
selected from among =0, -ORe, Cl.3haloalkyloxy, -OCF3, =S, -

=NRC, =NORe, =NNReRe, =NN(Rg)C(O)NReRe, -NReRe, ONReRe
-N(Rg)NReRe, halogen, -CF3, -CN, -NC, 15 -OCN, -SCN, -NO, -NO2,
=N2, -N3, -S(O)Re, -S(O)ORe, -S(0)2Re, -S(0)20Re, S(O)NReRe,
-S(0)2NReRe, -OS(O)Re, -0S(0)2Re, -0S(0)20Re, -OS(O)NReR0,
-OSRO)HRRERO) NB(RIRSVEHOIORE, RE (D) ERECENDMIRERB [ C(O):R”,
- e Re, - y - ¢
OIS S0 RRE SR O SR ke
-OG(NRYNFRRE,»; SN CHETROR R EBTIRNRRReN (RE) C(NOH)R®,
S e, -N(F +NMG(O)Re]2, -N(OR9)C(O)Re,
NG UHOIS. TR A Ie NIC(OIRINReR, -NROCEIR,
-N(Rg)S(O)Re, -N(Rg)S(O)ORe, N(Rg)S(0)2R, -N[S(O)2Re]2>

é?@%% caﬁ?((ﬁé)fé%g‘f‘?ﬁ@‘é% N‘%ﬁ(@%{%@?\?ﬁfeﬁﬁé@g’@}% Bftup optionally

-RRyINER GO NRRee iINGREYC (8 YNRedut (RQ)@(E‘),]Eﬂcicted from among

R Gl R R S S By, ettt

-y Repl(Oy 120Kl kN ( ﬁdﬂ)@ﬂﬁgmﬁéﬁw RyJCN® hifRbered heteroarylalkyl, 3-14
rg(eRl%%%en 3 (%%g?l ?oal'kz)ﬂt s éNla%)lNRb o§ %%?eroggaoaqﬁ SRyE

epen e an notes h rogen or a grou opt?]ohally 30
substltuted by one or more identical or different Rr and/or Rg, selected

%}che %ﬁ?sla a %&gﬁlgf&B%QF Ql%?% %ﬁd%%g%@ﬁléﬁﬂgwctcd from among

P@/@@bﬂlﬁﬁ@%@mw@@ﬁg C¥. i%&wﬁﬂ&? SNORm e R,
hereg -nefapapialkylr lg prembarad _cr, _cN, -Nc,

heterocyc oa yl and 4-14 membered heterocycloalkylalkyl each Rf

déh@i‘és—ﬁ%ﬂstab]@ grt.aribisive e&d@ﬁégeﬁ(@%@@ndéﬁ@bﬂ%%&é@)ﬁ@h
—NN IR9, —Nﬁ ISﬁQO)Na %I)@Eyﬁgg %ﬁg@ 5?8 @#@R@ R
haﬂl%@mN@T:Ri %QRSfNO)ISE N&D@)&P\lﬂ N@(Oﬁt@%m R®,
e e o A S
—OC(O)SRG —OC(ONR‘:R" OC(NRg)NRCRe —SC(O)RE, ~SC(O)OR’, —~SC(OINRRS,
-SC(NRENRCR®, -N(RBC(O)R®, -N[C(O)R ]z, ~N(OREYC(OIR?, -N(RHC(NRE)R®,
NERIHNRHC(OIR®, -N[C(O)R*INRR®, -N(RE)C(S)R®, -N(R®)S(O)R®, -N(RE)S(O)OR®,
“NRES(0)1RE, ~N[S(0)2R 2, -N(RHS(0),0R®, -N(RES(O)NRR®, -N(R®)[S(0)2}:R",
NRHC(O)ORE, -N(REC(OISRE, -N(REC(OINRR®, -N(R#)C(O)NRENRR®,
-NREN(REC(O)NR R, -N(REC(S)NRRE, ~[N(R®)C(0)]1.R, ~N(RE[ C(O)]2R,
N{C(O)]2R}2, -NRH[C(O)]OR?, -NRH[C(O)2NRRY, -N{[C(0).OR"}»,
-N{[C(O)]2NRR}s, ~[N(REB)C(O),OR°, ~N(RE)C(NR?)OR®, ~N(R®)C(NOH)R®,
-N(RBC(NRESR® and —N(RE)C(NRENR RS,

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, Cy_ghaloalkyl, Cy.jeeycloalkyl, Caiscycloalkylalkyl,



10

15

20

25

36

-0S(0)2NRIRI, -C(O)Rg, -C(O)ORY, -C(0)SRI, -C(O)NRIRY,

“UPINRGNRIRY, 10 -CIO)N(RMORT, -C(NRNNRIRI, -C(NOH)Ry/1p2007/056860
_C(NOH)NRgRg, -OC(O)R9, -OC(O)OR9, -OC(0)SR9, -OC(O)NRIRS,
_OC(NRh)NR'Rg, -SC(O)R9, -SC(O)OR9, -SC(O)NRIRG,

SC(NRh)NRgRg, -N(Rh)C(O)Rg, N[C(O)Rg]2, N(ORh)C(O)Rg,
_N(Rh)C(NRR)R9, -N(Rh)N(Rh)C(O)R9, -N[C(O)Rg]NRgRg,

_N(Rh)C(S)R9, -N(Rh)S(O)RI, -N(Rh)S(O)OR9, -N(Rh)S(0)2Rg,

-NES(@)2RG] 22 NERIY) SFQ2OR iR IS(AIAN RR gnedd RS () 2RMalkyl, 3-14

S T O e

[N(Rh)C(O)]ZRg N(Rh)[C(O)]2Rg, N{[C(O)]2R9}2, -N(R I)[C(0)120R9,

ﬁégih%{c?(@%]%\l RIR%%&#@&%&&?&%& i % %ﬁé@%@ Selected from among
-RRAEKNR) BRvaakd cAURIOCINRIS) NR@P SNIT eSO RY HNEEAR Ease
|
e B R R R K S I P S g NG
GiO6AKy; 2rg -INEmBstRd +isicroalky8{CRY héﬂ(ﬂ)mgﬁ$lmbW@|)zORg

%é?% rﬁwglg@fé}&%%ggj éb%arylia(?%{igl?gyl 8§rﬁgére%g)e6\g(0)NRgRg

heBEEy bIRARE O YRE 4 G{ENDRT e HONSR By EIRYIRIRY| -€HEN R BNRR?,

mer{r? Sﬁjﬁ zaﬂgf)er&gﬁ? ¥1§§%§ (;ﬁaﬁ{fqhg%lgg%@ﬂ L%(%T@ @1‘“‘%% Igg ~OC(O)ORS,

meﬁﬁélkﬂa(@)m@mgoa@cam " NRIRANGT(BIRS, m&ﬁ(ﬁa@wg —SC(O)NRERE,

he% r@\ﬁi ﬁll\ﬁlkyl a%ﬁqﬁerﬁ@r@@%&dcyc W%@ %(Rh)C(NRh)Rg

OORO0E R/ ICEPRT EHLTOTRIFEBER, ot a@ysmﬁmemmwbﬁg N(R®)S(O)YORE,

Wﬁ fﬁéreof %FL@J@ %lsigﬁlﬂﬁwﬁﬁfmacdloﬁiﬁ?@ é)cﬁggt I’e oA (IFB){S(O)z 2R,

ST GHRIORE pNRLI NSRS, (A (RO COR BRI b (B DRI RINRERE,
pmwﬁgﬁ‘ﬁéﬁﬁﬁ%*ﬁ@“ﬂ*ﬂ e RAGRRHAM AR RAD od1e RS o e,

nltrogen e compoun
N{[C(0)]:RE}2, ~N(RP[C(0)1:ORE, ~N(RM[C(O)],NRERE, -N {[C(0)],OR®},
“N{[C(0)]2NRERE} 5, -[N(R")C(0)]20RE, -N(RM)C(NRP)ORE, -N(R®)C(NOH)RS,

NRHONRYSRE and ~N(RECONRINRERE,

each R® in each case independently of one another denotes hydrogen or a group optionally
substituted by one or more identical or different R, selected from among C)_salkyl, 2-6
membered heteroalkyl, Cy ghaloalkyl, Cy.geycloalkyl, Cypscycloalkylalkyl, Cq.joaryl,
Craearylalkyl, 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, Cy.ealkyl, 2-6 mem-
bered heteroalkyl, Cighaloalkyl, Cyjocycloalkyl, Cygeycloalkylalkyl, Ceparyl,
Crasarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,
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1-[5-(6-tert-butyl-3-0x0-3,4-dihydro-2H-benzo[
Luddexpeiardryicarbamoyl)-2-methyl- 10 ¢ PCT/EP2007/056860
phenyl]-1H-[1,2,3]triazole-4-carboxylic acid-(2,2-dimethyl-propyl)-amide,
1-[5-(5-tert-butyl-2-methyl-benzoxazol-7-ylcarbamoyl)-2-methyl-phenyl]-IH

- [1,2,3]triazole-4-carboxylic acid-(2,2-dimethyl-propyl)-amide, 15
1-[5-(6-tert-butyl-3,4-dihydro-2H-benzo[
1,4]oxazin-8-ylcarbamoyl)-2-methyl-phenyl]-1H-

[hﬂjﬁ}taﬂé@zéﬂ&%—ﬁmﬁ@iyﬁe aci+(R2; dimetbyhptopii) amideymers, the diastereomers

5 02,31 dihyd [-7- |
o e R A TR e

‘-% }{?}tert but gxfzt dimethyl-3-oxo0-2,3-dihydro-benzofuran-7-ylcarbamoy
?@f p’h le -[1,2,3]triazole-4-carboxylic
a(‘aid (21,QR1 inoetésplepdspyprididethis pyridyl is linked to L through a carbon atom adja-

xy-3.3:dimethyl-2,3-dihydro-IH-indol-5-ylcarbamoyl)
%ﬁ%@gmﬁg F ﬁ)'[ xt ,3]triazole-4-carboxylic

adm@l (Z,lﬁadwnmdnyidsropyl) amlde,
5-tert-butyl-2-methyl-2H-pyrazole-3-carboxylic acid-
{3-[4-(5-methoxy-pyridin-3-yl)- [1,2,3 Jtriazol-I-yl]-4-methyl-phenyl} -amide,
30-Bérrutyi phtokyl- QH-qlijﬂoako@Mﬂm{ﬂﬂbm&-8nylcarbamoy1)-2~methy1-

BT
5 tert-butyl-2-methyl-2H-pyrazole-3- carboxylic acid- [4-methyl-3

SRS YU gy v

a61d2 [Almietblg-S-Catpyridia BigH2, Z,Ql,Bﬂ@ﬂadaMDRM))ﬁhédyl]-amide,
5-tert-butyl-2-methyl-2H-pyrazole-3-carboxylic
acid-(3-{4-[6-(cyclopropylmethyl-amino)- pyridin-3-yl]-[ 1,2,3]triazol-I

-y} 4= (ﬁe‘wbpt}é@ﬁ-xﬁhﬁd@-aﬂ -benzo[1, 4]oxazin-8-ylcarbamoyl)~2~methyi-phenyl]-lH-

[ﬁeﬁt Wi erRatlyhatiRy izl 38?}9% ropyl)-amide
aC|d( -{4-[6-(cyclopropylmethy amlno) pyr|d| g-yl] [i2 3] tri azol- |

-yl } -4-methyl-phenyl)-amide,

1t€f5t ?UM#ZQ t@é)?(lb@@ﬂ%ﬁ&ﬂ@ﬂﬂ??ﬁ‘)’&?ﬁ? garbamoyl) 2-methyl-phenyl]-1H-
{4-methyl-3-[4-(5-methyl-I-phehy
[1,2 3]tr1azole 4- carboxyhc acid- (2 2-dimethyl-propyl}-amide,

1-[5-(5-tert-butyl-2,2-dimethyl-3-0x0-2,3-dihydro-benzofuran-7-ylcarbamoyl)-2-methyl-
phenyl]-1/-[1,2,3]triazole-4-carboxylic acid-(2,2-dimethyl-propyl}-amide,

1-[5-(1-acetyl-6-methoxy-3.3-dimethyl-2,3-dihydro-1 H-indol-5-ylcarbamoyl)-2-methyl-
phenyl}-1H-{1,2,3 ltriazole-4-carboxylic acid-(2,2-dimethyl-propyl)-amide,

5-tert-butyl-2-methyl-2H-pyrazole-3-carboxylic acid- {3-[4-(5-methoxy-pyridin-3-yl}-
[1,2,3]triazol-1-yl]-4-methyl-phenyl } -amide,

S-tert-butyl-2-p-tolyl-2H-pyrazole-3-carboxylic acid-{3-[4-(5-methoxy-pyridin-3-yl)-
[1.,2,3]triazol-1-yl]-4-methyl-phenyl} -amide,
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15 1H-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-phenyl}-amide,

SeleytRuis27p-tolyl-2H-pyrazole-3-carboxylic PCT/EP2007/056860
acid-{4-methyl-3-[4-(5-methyl-I-phenyl-
IH-pyrazol-4-yl)-[1,2,3]triazol-1-yl]-phenyl}-amide, 20
5-tert-butyl-2-methyl-2H-pyrazole-3-carboxylic
acid-{3-[4-(2-cyclopropyl-3-methyl-3H-
imidazol-4-yl)-[l,2,3]triazol-1-yl]-4-methyl-phenyl}-amide and
5-tert-butyl-2-p-tolyl-2H-pyrazole-3-carboxylic acid-

{3-[4-(2-cyclgpropyl:3:methyl-3H-. L .
I TR ey A e s s b e
I 1oR& mspeadt the)ipkentlpareiaies to compounds with the provisos that

(a) if R" denotes-C(O)NRR and L denotes (R2)-NHC(O)-, then R2 may be

an at most 30 6-membered heteroaryl and WO 2008/003770 8
PECRHEBRG02/05686Q /i) if R2 € @naids pytiazoly Erd dtigésetepyridin-3-yl-
(R2)- it(r) NH- tg n.the Heydro en at the ni- trogen atom of the pyrazole
HL\%%I‘% ylgﬁ%_)otlk}éy E’Bgﬁ?l}f '3%§/g?ﬁethyl or 4-methyiphenyl. In another
aspect the invention relates to compounds, wherein 5 L is selected from

among.-C(O)NH-, -NHC(O)-, -S(Q)NH-, -S(O)2NH-, - NH- L
R A R T B Bt Ly o ey methyl-amino
appedittieiividrtidiinetatels 1t ebmphyhgheasipeeinde) has the value 0. 10

In another aspect the invention relates to compounds, wherein Q has a

partial structure selected from among the partial structures (vi) - (xii) R R’
RS Rri-buthd- NN QN2 N-Dly BN 6 3 (wirifuity ldiBefide) 3 - {4-[6-(cyclopropylmethyl-amino)-

pyridin-3-y1]-[1,2,3}triazol-1-yl} -4-methyl-phenyl}-amide,

5-tert-butyl-2-methyl-2H-pyrazole-3-carboxylic acid-{4-methyl-3-[4-(5-methyl-1-phenyl-
1 H-pyrazol-4-y1)-[1,2,3]triazol-1-yl]-phenyl }-amide,

5-tert-butyl-2-p-tolyl-2H-pyrazole-3-carboxylic acid- {4-methyl-3-{4-(5-methyl-1-phenyl-
1 H-pyrazol-4-y1)-{1,2,3]triazol-1-yl]-phenyl}-amide, ;

' 5-tert-butyl-2-methyl-2H-pyrazole-3-carboxylic acid- {3-[4-(2-cyclopropyl-3-methyl-3H-
imidazol-4-y1)-[1,2,3]triazol-1-y1]-4-methyl-phenyl}-amide and

S-tert-butyl-2-p-tolyl-2 H-pyrazole-3-carboxylic acid- {3-[4-(2-cyclopropyl-3-methyl-3H-
imidazol-4-y1)-[1,2,3]triazol-1-yl]-4-methyl-phenyl } -amide

are excluded.
In one aspect the invention relates to compounds with the provisos that

(a) if R denotes—C(O)NRR® and L denotes (R%)-NHC(O)-, then R* may be an at most

6-membered heteroaryl and



R/RRSSSS (x)(xi) (xii) (xii) 15 and Rr is as hereinbefore defined. In

apeihsiaspest the invention relates to cognpounds wherein Q hag(el/EP2007/056860
partial structure selected from among the partial structures (vi) and (vi)

WO 2008/003770 9 PCT/EP2007/056860 N R R ~N\N N N N (vi) (vii)
and R1 is as hereinbefore defined. 5 In another aspect the invention

relates to compounds, wherein Rl denotes a group optionally substituted
by one or more identical or different Rbi and/or R', selected from among

as) oeﬁﬂbaﬂﬁdte@ﬂxfh@swmwlaﬂwe@m%oayb)m J,wylallkwﬁog& at the ni-
membered he aryl, 6-18 membered heter 4 membere
AL T AL B BreE Rt ClEQMy AN OF Horveddohens'
selected from among -C(O)OR", -C(O)NRe'Rc' and-C(O)R', each Rb’

note aswtabl grou andl in each case |Cg§§ndently selected from

8}%8* CHASP5R: SRV N}Q‘H BRI PERI RGP ED)RC, -C(O)OR™,

GZ(@)SNRGEE& ﬂNHﬁ{@hBGCWG@)QWC@MC@QNm%@%“ ~C(NH)NH-,
a |nde endently of pne another

dgﬂﬁég%ﬁ%mm %%%2?&@0 Eﬁﬁeﬁtﬁé by one or more
identical or different Rd' and/or Rd, selected from among C.6alkyl, 2-6

emb ed hete I Cl 6h Ioalkgl C3 |ocly af}lagl
2}2 "i’@cy%‘i i I[,ﬁl( venfion relates t6 compounds, e

n has the value 0.

In another aspect the invention relates to compounds, wherein

Q) has a partial structure selected from among the partial structures (vi) — (xiii)
R’ R’ R

= ety at

YR (N U U A W

N v N

{vi) (vii) {viil) {ix)

R’
N CN N . N
/45 "KQ\R‘ E»\R‘ I -

(x) (xi) (xii) (xiii)

and

R! is as hereinbefore defined.

In another aspect the invention relates to compounds, wherein

Q has a partial structure selected from among the partial structures (vi) and (vii)
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C6 ioaryl C7_i6arylalkyl, 5-12 membered heteroaryl, 6-18 membered

#ql}s){)(l 3-14 membered heterocycloalkyl and 4-14 membgreds,q07/056360
heterocyc Ikylalkyl, each Rd' a suitable group and is in each case

independently selected from among =0, 20 -ORe’, -NRe'Re’, halogen,
-CN, NO2, -C(O)Re', -C(O)ORe', -C(O)NRe'Rel, -OC(O)Ret
-OC(O)ORel, -OC(O)NRe'Rel, -NHC(O)Rel, NHC(O)ORel and
-NHC(O)NR'RC"and each Rel is in each case independently selected
from among hydrogen, CI_6alkyl, 2-6 giembered heter@alkyl

Ci_6haloalkyl, C3_iocycloalkyl, C eyeloalkyl C6_Joaryl,
C7.16arylalkyl, 5-12 membered diéﬁaryl 6- 18%em|\pered
heteroarylalkyl, 3-14 membenﬁ 2RheterocyCloalgyt and 4-14 membered
heterocycloalkylalkyl. In another aspect the invention relates to
compounds, wherein WO 2008/003770 10 PCT/EP2007/056860 R'is a
group optionally substituted by oné&dr more identibdl or different Rb'
and/or R"selected from among C6.10aryl, C7_16arylalkyl, 5-12 membered
hét roaryl and 6-18 membered heteroarylalkyl, and Rb'and R" are as
heteinkdfora definedicSnsd another aspect the invention relates to
compounds, wherein R" is a group optionally substituted by one or more
identical or different Rb" and/or R’, selected from among pyridyl, pyrimidyl,
thiezmjﬂiﬁima';@amyé itri&m’kyh,rpymz@dw;)p;an@d, fdremeid, phenyl, benzyl,

idaz blthiazol daz ridyl thlazo I 10 m th
g%ag)fly me uﬁd) E¥ eg%tr%teas%'erg?n%e%re de |ne ? ﬁy éﬁ% ﬁgffR " and/or
Wesemmmgmwg@sldwcmmh Gtls soylobraliy RIkid, Saleetet Gonsarylalkyl, 5-

rid razo I ispxazolyl, thia ndo xa

B T Ay BNyt
naocbﬁ}-ﬁi@ntemﬂatmd differantcRBE datk R3Sy is as hereinbefore defined. In

AR D e S e g 0 cch o
each R denotes a suitable group and is in each case independently selected 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(0),R"",

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.¢alkyl, 2-6 membered heteroalkyl, Cl_shaloaikyl, Ci.jpeycloalkyl, Cyj¢cycloalkylalkyl,
Ce.10aryl, Crysarylalkyl, 5-12 membered 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 among =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 selected from among hydrogen, Cy.galkyl,

2-6 membered heteroalkyl, Ci¢haloalkyl, Cs.jpcycloatkyl, Cyscycloalkylalkyl, Csiparyi,
Cr.1sarvialkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl.

~ In another aspect the invention relates to compounds, wherein
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each Rat is a group optionally substituted by one or more identical or
differentRbZand/or Roe, selected from gmong C1-6alkyl, 2-6 membered7 056360
heteroalkyl, Cl_6haloalkyl, C3.locycloalkyl, C4.16cycloalkylalkyl,

C6.10aryl, C7_16arylalkyl, 5-12 membered heteroaryl, 6-18 membered
heteroarylalkyl, 3-14 membered heterocycloalkyl and 4-14 membered het-

25 erocycloalkylalkyl, each Rb2 denotes a suitable group and is in each

case independently selected from among =0, -OR c2, -SR02, -NR c2R2,

hRioigerzreGF 8ptoh] LNOBS S (@)RISIO)RRE RienS(O R iRt R”' and/or R,

-S 02R02 -C(Q)R02, -C(O)OR c2, - \ [V

S e s P 7 NREE e
-RHE @) ORcY, 130eM@ NRo2Rc2, WO 2008/003770 11
P@T/&Ig%{l@g@%@%@% il??aé ,OrR(‘%ﬂngcgpendently of one another denotes
hydrogen or a group op |ona?ly Substituted by one or more identical or
different Rd2 and/or Reg, selected from among Cl_6alkyl, 2-6 membered

h lkyl, C1. loalk 3 loalkyl 1 loalkylalkyl,
%%g)a%rly% & ?g\gr%}agﬁg{é Bl fjﬁgr%e?ﬁg) %enr]ég %géstérg’%&%g- l)é 6rln(-:'y mbered

t
5
hB{eroagytatkyipBotdlimenhbinedd Sshetewonciualksitiad ot dffoeshBSredd/or R,

heterocyeloalkylalkyl, e ) itable (g 4N

o O Y e PR PR B2 R PN B SR8, pymo-
hbfodennyC Nhent@ deeidjrez MR Re20Ig(OMNResd Ry Ipyridyl, thiazolyl-

- Re?. - -C(O)NRe2Re2, -NHC(O)Re2,
%g@(?oa%zﬁé%%gﬁl@%a& NRe2Re2 and 10 each Re2 is in each case

iffE peddthuyessiberetbhefmeadntngihydrogen, Ci-6alkyl, 2-6 membered

heteroalkyl, Ct.6haloalkyl, C3.iocycloalkyl, C4.16cycloalkylalkyl,
C6_1loaryl, C7.i6arylalkyl, 5-12 membered heteroaryl, 6-18 membered

“hbteroshgiargtcBthainyemiseredataete seypivaiiy wherdm4 membered

hﬁtﬁ"soﬁgé?ﬁl@%mﬁl#%IM@?IW&?EH’Q&%zl%ﬁ/ﬂtm%ﬂ?f,eﬁﬂﬁ?zolyl and oxa-

compounds - or the pharmacologically acceptable “salts thereof- o

gerishatichnahe yeyreenshaemhecaint oaticaptbosiemsubatinisthey eapecmers, identi-
inveRiatelatieg2o,parmaceutical preparations, containing as active

substance one or more compounds of general formula (1) or the

pRariasdiogichmfosedefned.

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“z, selected from among Cjealkyl, 2-6 membered heteroalkyl, C; ¢haloalkyl,
Cs.peycloalkyl, C4_160ycloalky1alky},bCs_loaryl, Cr.earylalkyl, 5-12 membered heteroaryl,
6-18 membered heteroarylalkyl, 3-14 membered heterocycloalkyl 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(O):R%,
-S(OINR®R?, --§(0),NR*R%Z, —C(O)R%, ~C(O)OR™, ~C(O)NR“R%, —~OC(0O)R%,
-OC(0)OR?, ~OC(O)NR“R?, -NHC(0O)R, “NHS(0),R*, -NHC(0O)OR",
-NHC(O)NR*R%,
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20 able salts thereof optionally in combination with conventional excipients
apeyoKcAess. In another aspect the invention relates to the use gf/ep2o07/055860
compounds of general formula (1) for preparing a pharmaceutical

composition for the treatment and/or prevention of cancer, in- fections,

inflammations and autoimmune diseases. 25 In another aspect the

invention relates to a pharmaceutical preparation comprising a com-

pound of general formula (1) and at least one other cytostatic or cytotoxic
acthteRst bstepaeicdifferbntfromtfiormedatéd i aivtipaatly irgthepfoptoahlyssubstituted
tautomers, the racemates, the en-.antiomers,,the cg% tereomers and-the
NS SRR ST R DRI R g e L A Ak
saitsitirereotdNQeAR0B/003/:1a1021BC TUERIGOHBSEIB0 sDelfmitionsiAs, Cs.jearyl,
u e_(]:I %‘rﬂgﬁg 1t -1 Irlrcl)c\allvlll TQC‘EEQ{EI%%(?YE%Q 1%@%%%1%?%1% er tert]relil\zli\ﬂcsﬁ: él'_ffg membered
usé 6t the prefix ,-Y, wherein X and-y’ each represent a natural number (X
<hyjetinchieloatkgl that #hibdchainberadrigstiusttirelbytdinghination of chain and

ring sustite thus desior S najed and menfioned in direct 00NSRION BAY among
consist of a total of hot more thian y and not ess than X carbon atoms.

A HORAJENRT B thhaboimigrelps St dONRIfoca DR fairS MR R Y,

u ed - carho j ile t ay.pe €2

ol mete o (hley G et ol i U e 8 SGI AT
hydFECERISR ERSisdvith a triple bond (alkynyl). Alkenyl con 10 tains at

lea e.double.bond,.alkynyl.at least o iple bond. If.a,hydrocarben
oA M RS AU BT NG HBIE RA0Ee e AR
barfonbyblatiditicieritdeylldigdabotiieyhlkynyd sibabndu s At alalkylalkyl, Cqioaryl,
apove- i - furt - divi '
R e b USRI i1, 314 membered
beetaoesl ol dlysd Bsiitutetnbetep datteortie bfabndadindther at all the

hydrogen-carrying carbon 15 atoms. Examples of individual sub-groups

are listed below. Straight-chain (unbranched) or branched, saturated
himlesetronsishths: 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 antoimmune diseases.

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

cally acceptable salts thereof.
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methyl; ethyl; n-propyl; isopropyl (1-methylbhyl); n-butyl; 1-methylpropyl;
IS0BUbk kgsmsthylpropyl); sec.-butyl (1-methylpropyl); tert.-butyl (bdy/zpaa7/056860
-dimethylethyl); n-pentyl; 1- 20 methylbutyl; 1-ethylpropyl; isopentyl
(3-methylbutyl); neopentyl (2,2-dimethyl-propyl); 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;
2I%ftifogshylbutyl; 3-ethylpentyl; n-octyl; n-nonyl; n-decyl etc. WO
2008/003770 13 PCT/eP2007/056860 straight-chained (unbranched) or
br, Ikenyl: vinyl (etheny): prop-l-enyl: I -
e S IR P A B e
2PReHYRIRR i RY cL- MEHYR ORS¢ Xk L BRI PRARI:E B¥nber (x < 0 indi-
1-methylidenepropyl; pént-l-enyl; pent=2-enyl; pent-3-enyl; pent-4-enyf; 3
neates/ Itbtie-elrih o megiitstire wrigmbinétplycbobdinayl Heg-stamyre thus desig-
hﬁﬁ%’%%@%&%@ fy h}%b%m%&?ﬁg? %E%'S.ig[’ gf%' %‘E&IP&G‘ p&tig{)?ﬂﬂén y and not
2,3-dimethyl-but-2-enyl; 2- methylidene-3-methylbutyl;
2lesthsathylbwm #8ewis.hexa-1,3-dienyl; hexa-l,4-dienyl; penta-1,4-dienyl;
penta-1,3-dienyl; buta-l,3-dienyl; 2,3-dimethylbuta-1,3-diene etc.
staightschaie (priFrarched)onky anchesdialamybaid e Uhand, enkaied hydro-
prop-2-ynyl; but-l-ynyl; but-2-ynyl: but-3-ynyl; 1-methyl-prop-2- ynyl etc. By |
tﬁéf%m&h%pw'iﬁ P 15ityRavehs FRBER, TUSERIRB AT B arRop el with a
03@@6@6%3@@&%@? &ﬁ@ft’flﬂfﬁ%@é&ﬁﬂiﬁ@ﬂﬁ@d Qiﬁ?ﬂcﬂlimﬂl%kﬁﬁih _ \(&lﬁﬁ?ﬁ}). Alkenyl con-
correspanding number of carbon atoms, including all the ispmeric forms.
188§ thisading BPe}Biﬁw?ﬂfﬁuﬁém;fb@H@%w%sz@%ﬂ@t yhskRsaghon chain
Esmﬁd m&lhzd@ﬂ@nwe@u@as_urclﬂkﬁ&ﬁ)@m@b\o&iﬂegme%wﬁoﬁﬁ?@@t?@ﬂayb@teeﬁmgon it be-
rocarbon groups with the corresponding number of carbon atoms a
it o PR S8 SN LR GPE o R REH YRS RO RHS P Torther sub-
\r/]\tllef@ga@@ﬂm I k&%éﬁﬁﬂﬁllﬁ tam(?mwgl i@ﬂiﬂéblﬁ%@h@di?ﬁ}%hﬂ%ﬁﬂdiﬁmﬁstimtw, it may be
eptadienyl, octadienyl, nopadienyl, 20 decadienyl etc, Unless otherwise,
BT B L UERCR RSN GRS el che B QroEei casying carbon
atoms.

Examples of individual sub-groups are listed below.

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

methyl; ethyl; n-propyl; isopropyl (1-methylethyl); n-butyl; 1-methylpropyl; isobutyl
(2-methylpropyl); sec.-butyl (1-methyipropyl); tert.-butyl (1.1-dimethylethyl); n-pentyl; 1-
methylbutyl; 1-ethylpropyl; isopentyl (3-methylbutyl); neopentyl (2,2-dimethyl-propyl);
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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the corresponding number of carbon atoms and two double bonds,

q&ér e iso- meric forms, also (Z){] E) isomers, where appE%W&OO?’/O%SéO
he terms propynyl butynyl, pentynyl, hexynyl, heptynyl, octynyl,

nonynyl, decynyl etc. Unless otherwise stated are meant unsaturated
hydrocarbon groups with the corre- 25 sponding number of carbon atoms

and a triple bond, including all the isomeric forms. By the term heteroalkyl

are meant groups which are derived from the alkyl as hereinbefore
definephinnts:widestseonel Py BRIACRG aiRdhe hydrocarbon chains, one or

more of the groups -CH3 independently of one another by the groups

-Oirly+ &dthaiyiN pieh-one gt HDMQMZ@&W]}Q&Yﬂﬂpbﬁyl but-1-enyl; but-2-enyl; but-
PCUEPZOO?/EgSGBGO f th CH2 nde ende of on ano he

o R AT 8- 3P LB O thel SRR PIoP B T methyl
kaénﬁ,, iaﬁetmﬂm@f@ﬁfﬁﬂe @mup&njﬂ%hlwbwmﬁrwm 'ﬂ\bnﬁﬂﬁem—‘i enyl; 3-

TR s D 2N P 0 O A AT e I e nl e

maynlg@ peaseshin; @ee-hete}rbal,lﬁyﬁxﬂaﬁr@musﬂ;e}at Ieasﬂmﬁmmaﬂlnﬂnz—enyi 2-

ato een two sa en two sulphyr ato

%\g‘%ﬁ] Eh%E R H?WP 2(;)? I%g’%%ﬂbtﬁ}’r Elr?\(‘f )fﬁ(g I;;Jdl ) 3 & W dledleny}
n’p&&&MyEcﬁ&eynIpéﬁ@t&tﬁhﬁyelﬂrkjbetﬁ-Eesldlit:ﬁﬁrth@,}nrﬁmhylbuta-1 3-diene etc.
definition/derivation from alkyl is that heteroalkyl is made up of the

subeaiybudssatunatestchydirochrbochethalkgnwith heteroatom(s),

heteroalkenyl and het- eroalkynyl, and it may be further subdivided into

swtighlchaipr {cyifancbied) syt brdrchied; Fe-Raraybdikiidsshbdttuedwy] iprop-2-

W{)%(rnono or polysubstituted independently 15 of one another at all
rogen-carrying oxygen, sulphur, nitrogen and/or carbon atoms.

Heteallothi5ed,38 BRYRBIHSNHDAY, BeRjiachad, IR Me, macHe Raffss otherwise

through a carbon “atom and through a heteroatom.
stated are meant saturated hydrocarbon groups with the corresponding number of carbon

atoms, including all the isomeric forms.

By the terms propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl etc.
Unless otherwise stated are meant unsaturated hydrocarbon groups with the corresponding
number of carbon atoms and a double bond, including all the isomeric forms, also (Z)/(E)-

isomers, where applicable.

By the terms butadienyl, pentadienyl, hexadienyl, heptadienyl, octadienyl, nonadienyl,
decadienyl etc. Unless otherwise stated are meant unsaturated hydrocarbon groups with
the corresponding number of carbon atoms and two double bonds, including all the iso-

meric forms, also (Z)/(E)-isomers, where applicable.

By the terms propynyl, butynyl, pentynyl, .hexynyl, heptynyl, octynyl, nonynyl, decynyl
etc. Unless otherwise stated are meant unsaturated hydrocarbon groups with the corre-

sponding number of carbon atoms and a triple bond, including all the isomeric forms.

By the term heteroalkyl 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 —~NH3, one or more
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The following are listed by way of example: 20 dimethylaminomethyl;

' laminpethyl (1- dimethylaminoethyl; 2-dimethyl- aminoethy))..
;{hn%eé%m?ﬁopropyl (1-dimethylamino:)1}gpyl, 2-dimethylarinopro}i)Q)}I{EPQOOWO%SGO
3-dimethylaminopropyl); diethylaminomethyl; diethylaminoethyl
(1-diethylaminoethyl, 2- diethylaminoethyl); diethylaminopropyl
(1-diethylaminopropyl, 2- diethylamino-propyl, 3- diethylaminopropyl);
diisopropylaminoethyl (1-diisopropylaminoethyl, 2-di 25
isgRre Ry neathYhE RiseAdagth oxyath MMy the groups —O—, —S— or -NH-, one
[2-(dimethylamino-ethyl)-ethyl-amino] WO 2008/003770 15
FEMRBSHTHEEBEE0 methyl;
3-[2-(dimethylamino-ethyl)-ethyl-amino]-gropyl; hydroxymethyl; 2-hydroxy-
ethyl; 3-hydroxypropyl; methoxy; ethoxy; propoxy; methoxymethyl;
2-methoxyethyl etc. Haloalkyl is derived from alkyl as hereinbefore
defined in its broadest sense, by replacing one or more hydrogen atoms
of the hydrocarbon chain independently of one another by 5 halogen
AN gyg%h may be identical or different. A direct result of the indirect
defini- tion/derivation from alkyl is that halpalkyl is made up of the
sub-groups saturated hydroha- logen chajns, haloalkenyl and haloalkynyl,
and it may be further subdivided into straight- chain (unbranched) and
branched. If a haloalkyl is substituted, it may be mono- or poly- substituted

independently.qf one anot t al] the hydrogen-carrying carhon atoms.
PR T NERC Ay 5 A - et CHIE 5] (RGPS ~CHy by the
-Gl FBIH GHIG o3 m6itl 30h3 grOHRCIA B b6 e GHBp-EFA@ERARS Al of not more
-CF2CH2CH3; -CF=CF2; -CCI=CH2: -CBr=CH2: -CI=CH?2: -C---C-CF3;
S e o s e o T L TS G B e ome carbon
baamihetardiomio dixeatomsnd @ petoaky tsomeighupiohtherdudivgaups: oxygen
monocycli drocarbon rings, bicyclic ro- carbon rings.and, , ..
PR o S8 e A S S R R ittt
Ifossatyrated a?ﬂa”?&&%‘éﬁ?&eﬁﬁ?g&@ﬁéﬁ%ﬁ%@n %&%Eﬂﬁ%&%ﬁt'ﬁe@%@m 1is made up
that there 1s at least one double bond in the ring system, but no aromatic
sy$tbmsisfgroved situbitytlipdydadsaceshansinih hesidagsnass lintesepBisetyl and het-
(el 8 a1 7115551 M0 FRIGR ARSI Ri, DA OEAEDAR 1G5
o%@%%%gﬁ a ?oirﬁl ]@a |?Ec))%tom |{s gﬁareé%yltv?o rxllnﬁs. Ifa cy?cloalkyl isklzig
branched. If a heteroalkyl is substituted, it may be mono- or polysubstituted independently
of one another at all the hydrogen-carrying 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; dimethylaminoethyl (I1- dimethylaminoethyl; 2-dimethyl-
aminoethyl); dimethylaminopropyl (1-dimethylaminopropyl, 2-dimethylaminopropyl,
3-dimethylaminopropyl); diethylaminomethyl; diethylaminoethyl (1-diethylaminoethyl, 2-
diethylaminoethyl); diethylaminopropyl (1-diethylaminopropyl, 2- diethylamino-propyl, 3-
diethy;laminopropyi); diisopropylaminoethyl (1-diisopropylaminoethyl, 2-di-
isopropylaminoethyl); bis-2-methoxyethylamino; {2-(dimethylamino-ethyl)-ethyl-amino]-
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substituted, it may be mono- or polysubstituted independently of one
another at all the hy- drogen-carrying carbon atoms. Cycloalkyl itself as a

sUPstiENE Ay be attached to the moletlle through any suitablg%%gfﬁ%w 056860

of the ring system. 25 The following individual sub-groups are listed by
way of example: monoc el~ydrocarbon rings, saturated: cyclopropyl;
cyclobutyl; cyclopentyl; cyclohexyl; cycloheptyl etc. WO 2008/003770 16
PCT/EP2007/056860 monoc cl~ydrocarbon rings, unsaturated:

CYEIRR Pﬁl]:z‘?@ﬂh&%%%f?ﬁ:@tﬁﬁ)ﬁ'iﬁ%@%H{EJJ-?M&ﬁ%’ﬁ{%&'ﬁﬁ%&%ﬁ; 2-hydroxy-

cyclopent-l-enyl; cytlopent-2-ényl; cyclopent-3-enyl; cyclohex-I-enyl;

csibidh8-hpderriprsiybastisse i itheyy orepaye mAthayasispidZangthox yethyl ete.
cyclohept-3-enyl; cyclohept-4-enyl; cyclobuta-1,3 S dienyl;

chiglopgas! diraykeychapg RtanbA-diRaycHeRANiaNg BreigBylsense, by replacing
cyclohexa- 1,3-dienyl; cyclohexa-1,5-dienyl; cyclohexa-2,4-dienyl;

|
e R S e R A

(satswated Mg wasawalad)iRisyeos- difithexy| Disyelotdsdi0bentihidirect defini-

bicyclo[3.2.1]octyl; bicyclo[2.2.2]octyl; bicy- 10 clo[4.3.0]nonyl
o

I
(BeRiAsTavaiiRIERgT: Bl TRl aaat e HISHu piegrated hydroha-

elgigr2linaptvh(parkamybd (Rirmialey2. 41bapiaag bedigidr subdivided into straight-
(norborna-2,5-dienyl); bicycloéz.z.l hept-2-enyl (norbornenyl);

R e P g Thicelen iy i HBRHHgshriAFAY Bcmono- or poly-

spirhydEaGadepaiBas(sebaiadrachtmsatdaehzdibcarrying carbon atoms.
S iro{[Z.S]optyI,spir,o 3.3]heptyl,spiro[4.5]dec-2-ene etc. Cycloalkylalkyl
dERpteYgHE eSS SFAREARAMAG cycloalkyl groups defined here-

e Ty Tl to T s b B e g e 5 BT
oYCHARAQIBUAC TRETinkinglotal, kol Bre tygloalisC Hy both-Gralis Faajl CH,CHs;

begﬁﬁg%e%}py means of any suitable carbon atoms. 20 The sub-groups of
alkyl and< dc?gfkyl are also included in the combination of the two

oHzilpsen relates to fluorine, chlorine, bromine and/or iodine atoms.

Cycloalkyl is made up of the sub-groups monocyclic hydrocarbon rings, bicyclic hydro-
carbon rings and spirohydrocarbon rings, while each sub-group may be further subdivided
into saturated and unsaturated (cycloalkenyl). By unsaturated is meant that there is at least
one double bond in the ring system, but no aromatic system is formed. In bicyclic hydro-
carbon rings two rings are linked such that they share at least two carbon atoms. In spiro-
hydrocarbon rings one carbon atom (spiroatom) is shared by two rings. If a cycloalkyl is
substituted, it may be mono- or polysubstituted independently of one another at all the hy-
drogen-carrying carbon atoms. Cycloalkyl itself as a substituent may be attached to the

molecule through any suitable position of the ring system.

The following individual sub-groups are listed by way of example:

monocvelic hyvdrocarbon rings, saturated:

cyclopropyl; cyclobutyl; cyclopentyl; cyclohexyl; cycloheptyl etc.
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Aryl denotes mono-, bi- or tricyclic carbon rings with at least one aromatic

ring. If an aryl is substltuted the substitution may be mono- or

pOIfSIPEHEIEEN in each case, at all the hy® drogen-carrying carboh @ke07/056860
independently of one another. Aryl itself may be linked to 25 the molecule

as substituent via any suitable position of the ring system. Typical

examples are listed below. phenyl; naphthyl; indanyl (2,3-dihydroindenyl);
1,2,3,4-tetrahydronaphthyl; fluorenyl etc. WO 2008/003770 17

P%ﬂgg’%pg%{é d‘? Sréggo Q{glg@k{{!}g%&g athe combination of the groups
, m each case in their broadest

Se0sBprie Y AOUB A gsy*gﬁgﬁu 1&19!@%4}91"15;% e, ggé‘ﬂ)%ent I-enyl;

and Is |n urn substitu y an aryl'group. The afk ary
||ﬁk%ﬁﬁnwlgkmm@hﬁ;mﬁrmnlah@mé@mhkﬂ@fghetmg puwb@sﬁlﬁrm -3-enyl;

%?Eﬁaﬂé £ ?%Rﬂf‘ayélﬁﬁépﬁzaéh&ryplcal e}b@r@ﬁ ;51&5? @8‘898& !ﬂ% s eyclobua-1 3-

bination of thetwo groups Isted be benzy,

1dishihyiesloytenaphdrdietiyieyteryivinyb-ghonyiatylatentudidrdimml; cyclohexa-
d?%%?&ﬂ?%%‘fé!ﬁ@&aaf%”b%l?yf' IQE&%M:X C&'&ré{ngéy\é‘iﬁﬁe%'?%&%ﬂ 1; cyclohexa-

aro- matic rinig, which, comparéd with corrésponding aryl or cycloalkyl,’
cértaliemisriad of one 10 or more carbon atoms one or more identical or
different heteroatoms, selected independ ently of one another from among

gL RIvFRRGRXYgeRu RS s rRsHiiRgdgroup must be

chemically stable. If a heteroaryl is substituted, the substitution may be

mﬁap:f@pz Q@}l&!ﬂ@’ﬁﬂﬁﬂiﬂ@ﬂbm eaghepbgebrtalbibe hyeregemsateyng.2 joctyl; bicy-

el e e e e PR ahgpegene: by

poRifinD. Dhdeylingsysieyt; uﬁﬂwaarmmmﬁumgeﬁnwmsaicexmplasenyl)

RN R e °X?§qg¥9¥cio-

o{(ﬁdl&iﬁ@ﬂyiylmaﬁlmgzﬂ)lytppyndyl yrlmldyl pyridazinyl; yrazmyl
trlazmyl pyridyl-N-oxide; pyrronI N-oxide; pyrimidinyl-N-oxide;

Py, J)'fﬁ’%(dﬁn DY ql%é'?ﬁrg Z8lyl-N-oxide;

spiro[2.5]octyl, spiro{3.3Theptyl, sp1r0[4.5]dec-2—enc etc.

Cycloalkylalkyl denotes the combination of the alkyl and cycloalkyl groups defined here-
inbefore, in each case in their broadest sense. The alkyl group as substituent is directly
linked to the molecule and is in turn substituted by a cycloalkyl group. The linking of al-
kyl and cycloalkyl in both groups may be effected by means of any suitable carbon atoms,

The sub-groups of alkyl and cycloalky! are also included in the combination of the two

groups.

Aryl denotes mono-, bi- or tricyclic carbon rings with at least one aromatic ring. If an aryl
1s substituted, the substitution may be mono- or polysubstitution in each case, at all the hy-
drogen-carrying carbon atoms, independently of one another. Aryl itself may be linked to
the molecule as substituent via any suitable position of the ring system.

Typical examples are listed below.

phenyl; naphthyl; indanyl (2,3-dihydroindenyl); 1,2,3,4-tetrahydronaphthyl; fluorenyl ete.
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N-oxide; oxadiazolyl-N-oxide; thiadiazolyl-N-oxide; triazolyl-N-oxide;
tetrazolyl-N-oxide etc, polycyclic heteroaryls: 25 indolyl; isoindolyl;
b‘gﬂ%ﬂ%ﬂﬂ?ggnzothienyl; benzoxazolyl; B nzothiazolyl, benzisox)é-C %&5%‘007/056860
benzisothiazolyl; benzimidazolyl; indazolyl; isoquinolinyl; quinolinyl;

quinoxalinyl; cinnolinyl; phthalazinyl; quinazolinyl; benzotriazinyl;

indolizinyl; oxazolopyridyl; imida- zopyridyl; naphthyridinyl; indolinyl;
isochromanyl; chromanyl; tetrahydroisoquinolinyl; WO 2008/003770 18

P&}fﬁfﬁ%ﬁé@&%@%&ﬁﬁlﬂﬂ%@% @Q%m%@hﬁqw&?ﬂl’bs hereinbefore defined, in

isobenzotetrahydrothienyl;isobenzothienyliben-zoxazolyl; pyridopyridyl;

rasR s amiarisRisad e st AhyaleyirBEn, 5 RGBT 2 darsiymked to the
PREReyRZinYl; PRenAIRIaRR:RET DN batzpthBzoMMIdRZQPYEAYEC linked in
imidazothiazolyl; dihydrobenzisoxazinyl;, benzisoxazinyl; benzoxazinyl;
difeEsbens Sigisayriediny RIBES SRR {RT BES FEEReTSy raRgFeeuasHNRyRb-groups of
ISOCHTAIAY; SRIROAV, R ARG IRERRXARRURG Wakkips,

dihydroquinolinyl; dihydroquinolinonyl; dihydroiso- quinolinonyl;
dihydrocumarinyl; dihydroisocumarinyl; isoindolinonyl; benzodioxanyl;

eSS BIRBISY PG IRGARA N oxide; indolyl-N-oxide; indolinyl-N-oxide;

isoquinolyl-N- oxide; quinazolinyl-N-oxide; quinoxalinyl-N-oxide;

TR RS B BT K R B B ARb e
benzothiazolyl-N-oxide; benzimidazolyl-N-oxide; benzo-

thiefyranyl| d8rokid enandclyelv athiopye aings 96 mityxiddieténgderétoatrigatkyne aro-
denptes the combination af tf 1eterQar ined: in:
R
sobstitgent hou ey ofinke i didenisiloul didfrs Ietenrisubs trlestebingepend-
hetaroaryl gr. The linki f s | e
BT S I AR DR i o

amddihelebdeiaibasyiidel by ltgreantonsobpiifagerzacrbsidyiiaplmggbe mono- or
t '&Jgagd&%ﬁbmﬁ Jﬁ&P@%éysts}wﬁya%gé@MB@H% beteroant ' gials®n atoms,
included in't y

e combi- nation of the two groups. the term

hisdbspaytsiodikef ane methrr g Reipohildrefesamsiimamadeyibegddy the mole-
.aéu@%gﬁi@%ﬁa%ﬁ% gefingd ifrimdhe pugcarBom Wags PRt of the

groups -CH2- are re-
Typical examples are listed below.

monocvclic heteroarvls:

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; tetrazolyl-N-oxide

ete,

polvevclic 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;



10

15

20

25

30

placed independently of one another by the groups -0-, -S- or -NH- or one

O Al B e groups =CH- are replaceq,y the group =N-, While,Rgteyyyypsgggo
more than %lve heteroatoms may be present in total, 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 25

group as a whole must be chemically stable. Heteroatoms may

simultaneously be present in all the possible oxidation stages (sulphur 4

SiRENIRET; HObesEIRRANG ¢RI NEHBERDt41dhodideicHyE ismediatebnyl; ben-
apparent from_ the indirect definition/derivation from cycloalk Jtha}j[ .
SO R (e (o s e S AN A &%BWS%EF%%&%&w-nﬂwﬂ benzo-
bisyeht/hetesskinasyinehspiraneiare-fresiniBepashsHb-ar eRdeashisdy1;

be furthey sub 30 divided into saturated and unsaturated . .
(H@féfiaeéef@&aiwsﬁ&}bﬁfﬂ@%ﬁ?mam?@al%ﬁé%gm%%@%%%obeﬂ'

PAsbiERZQ017 5680 that Hdberiogsxsiermimausatin dhereiis/atdeasionyl;
one double bond, but no arom&i{c S ségﬁ)m is farmed.. In bicyclic
Sl

ARG A AR o TN PRGY R R RRRy b iibydroiso-
IR SRIMERY! i BREENRISLRHNIOZi RNE-6RH0M AR, (BRERRIAMR IS, Praredibyanyl;

- two rings. If a heterocycloalkyl is substituted, the supstitution may be. . '
T G TR LA GG DA G R soauinolyl-A-

caxity) @uidiesinpaeskatenasinodenendenitydef pindaraGiieN-oxide; indolizinyl-N-

Heterocycloalkyl itself,as substjtuent may be, linked to the mqlecule vi

e G e MR e A A A
stiiegreupg-gredidtathdslawotmanesydls hadrradags.(saturated and
unsaturated): 10 tetrahydrofuryl; pyrrolidinyl; pyrrolinyl; imidazolidinyl;

thiazolidinyl. imidazolinyl:. pyrazolidinyl,-pyrazolinyl-piperidiny!; -
e B RS s dctned b
disfepanytaniorpteclinykithiomaephioting; Homdimbgphatiny substituent is directly

eridinvl: h o " N o
B oL apops T fnking of e
tetig yarblwsicaeny tetratycrotiiupy e flia] sBloxirapasaibon atoms suitable for
SN ARAUDAREIN S By A e
dinydeocpyrtmiispgctinihydreiunyps dihy¥ed pychhsicroaryl are also included in the combi-
tq_}gﬂgx%rpﬁmq{%l-g'?é%gge; tetrahydrothienyl-S,S-dioxide;

By the term heterocycloalky! are meant groups which are derived from the cycloalkyl as
hereinbefore defined if in the hydrocarbon rings one or more of the groups —CHz- are re-
placed independently of one another by the groups —-O-, —S- or ~-NH- or one or more of
the groups =CH-- are replaced by the group =N—, while not more than five heteroatoms
may be present in total, 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 be chemically stable. Heteroatoms may simultaneously be present
in all the possible oxidation stages (sulphur = sulphoxide —~SO-, sulphone -SO,~; nitrogen
-> N-oxide). It is immediately apparent from the indirect definition/derivation from
cycloalkyl that heterocycloalkyl is made up of the sub-groups monocyclic hetero-rings,
bicyclic hetero-rings and spirohetero-rings, while each sub-group can also be further sub-

divided into saturated and unsaturated (heterocycloalkenyl). The term unsaturated means
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homothiomorpholinyl-S-oxide; 2,3-dihydroazet; 2H-pyrrolyl; 4H-pyranyl;

1.4 di idinyl etc. 20 bicyclic heterqgings (saturated and

u‘r)?scg%gér@é 6](31%);58 -azabicyclo[3.2.1]ociyl; 8- Zgablcyclo[S 1.0]octyl; PCTIER200T/036860
2-oxa-5-azabicyclo[2.2.1]heptyl; 8-oxa-3-aza-bicyclo[3.2.1]octyl,
3.8-diaza-bicyclo[3.2.1]octyl; 2.5-diaza-bicyclo- [2.2.1]heptyl;
I-aza-bicyclo[2.2.2]octyl; 3.8-diaza-bicyclo[3.2.1]octyl; 3.9-diaza-
bicyclo[4.2.1]nonyl; 2.6-diaza-bicyclo[3.2.2]nonyl etc. 25 spiro-heterorings
(spduratgd ang #@&%U@@%ﬁléﬂ%@%ﬁﬂ&ﬁﬂ&kj@&%le bond, but no aromatic system

‘1-0xa-3.8-djaza-spiro[4 5 decyl; and 2,6-diaza-spiro[3.3

197 g Sbrﬁwﬁllxﬁ r%réna%‘%p §B}ﬁ§[§r91]](’)réf9ﬁ such 12 P ttgcl-:’y have at least two at-
3dind iBzarspial> hlunieaakrd.8n diazga- spibold diee eyl RIgoW s shared by two rings.

2 03770 20 PCT/EP2007/ 60, Heterocycloalkylalkyl den tes the
gﬁﬁtﬁ?fafﬂfaf%?%iw‘aﬁa% ol SbSHIRYIEr sﬁedaﬂﬂwf polysubstitution in
heseinbelore alDtE@ﬁEki@@g@ml@zﬂ‘i?ih@ kaaslashisgns iR diyh@a@pendently of one
substituent is directly Ilnkedlﬁothe malecule angls in turn substlt%ed by a

h&%8f %%%{ﬂz%? BT e RN ST RS RRdpradfo heBigsidya any suit-
bebaepinuash @f mﬁlggygggg via any carbon 5 atoms suitable for this
purpose and o heterocycloalkyl side by any carbon or nitrogen
@m@m&r&%P?H&daﬂ%sééubrﬁ@v@gaéﬁ %B%%ups of alkyl and
heterocyclo IkP/I are also inclu gleddn the comhination of the two groups.
e e R S S R T O Ve e b

e atom stion. is replace no h rat nother
R R ORI i RS

—Nﬁamﬂi@wmwmﬁm N@m@lNRmmbrqmam wmdmy beetidinyl; 1,4-

bon f
P B B A R R8s o
cmbpﬂmqtdmwkdtm@@efmgltﬁ@mtbmnmpholsubsﬁmm@ohrmb&emde thio-
att grouRp)Pst Jf‘onrc?e OPB’ &’8%% RIS AL G URS T ARy bR WRhny1; [1,4)-

oxazepanyl; tetrahydrothlenyl homothlomorphohnyl-S S-dioxide; oxazolidinonyl; dihy-
dropyrazolyl; dihydropyrrolyl;, dihydropyrazinyl; dihydropyridyl; dihydro-pyrimidinyl,
dihydrofuryl; dihydropyranyl; tetrahydrothienyl-S-oxide; tetrahydrothienyl-S§, S-dioxide;
homothiomorpholinyl-S-oxide; 2,3-dihydroazet; 2H-pyrrolyl; 4H-pyranyt; 1,4-
dihydropyridinyl etc.

bicyclic heterorings {saturated and unsaturated}:

- 8-azabicyclo[3.2.1]octyl; §-azabicyclo[5.1.0]octyl; 2-0xa-5-azabicyclo[2.2.1Theptyl;

8-oxa-3-aza-bicyclo[3.2.1]octyl; 3.8-diaza-bicyclo[3.2.1]octyl; 2.5-diaza-bicyclo-
[2.2.1Theptyl; 1-aza-bicyclo[2.2.2]octyl; 3.8-diaza-bicyclo[3.2.11octyl; 3.9-diaza-
bicyclo[4.2.1]nonyl; 2.6-diaza-bicyclo[3.2.2]nonyl etc,

spiro-heterorings (saturated and unsaturated):

I,4-dioxa-spiro[4.5]1decyl; 1-oxa-3.8-diaza-spiro[4.5)decyl; and 2,6-diaza-spirof3.3 Jheptyl;
2,7-diaza-spiro[4.4nonyl; 2,6-diaza-spiro[3.4Joctyl; 3,9-diaza-spiro[5.5]undecyl; 2,8-
diaza-spiro{4.5]decyl etc.
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1511 .\ c H-C-H -C- and not at aromatic carbon atoms. Additionally, by

tf}jg(;%r% ;6%%1],%“8 substituent/suitable gI’OLbD" IS meant a substitue%%%m 1056860
2 on% e one'hand is suitable on accoun% of its valency and on the other

hand leads to a sys- tem with chemical stability. WO 2008/003770 21
PCT/EP2007/056860 List of abbreviations abs. absolute, anhydrous Ac
acetyl Bn benzyl Boc tert.-butyloxycarbonyl Bu butyl ¢ concentration
chex cyclohexane d day(s) DBAD di-tert. -butyl-azodicarboxylate DC,

TherdhisJavensmmaiagiepie RMisichlommatinge HEALithylaming groups
DIPEA N-ethyl-N,N-diisopropylamine (Hiinig base) DMAP i )
agRiNedinrsempaininpyraihe sVEeh BiREITFRthahke Bk group as substituent is

Na¥edipetdfprmanida .M atu dimethsuiphsise s EF iRy acelatR 8 Group. The

equi\(alentgs) ESI electron spray ionization _ o
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. hvdrogen 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
~CHj; and —CH;-, not at the groups

|

y
7T = = TS

==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.



Et ethyl EtOH ethanol h hour HATU

tetra

}agpﬁgtrlazol -1-y)-N,N,N',N'-tetramethyl- uronium
orophosphate hex hexyl HPLC hlzg;%?

performance liquid

PCT/EP2007/056860

chromatography Honig-base N-ethyl-N,N-diisopropylamine i iso IR
infrared spectroscopy cat. catalyst, catalytic conc. concentrated b.p.
boiling point LC liquid chromatography LHMDS
lithium-hexamethyldisilazane soln. solution WO 2008/003770 22

RGH PR E0BAGHO Me methyl MeOH methanol min minutes MPLC

y NMP
nenyl Pr

edium-pressure-hguid-chromatography—MS-mass-speetromet
I‘h%thvl?avrrdiﬁ@%e REHESHE oha;e yn a. not avallgble Ph p
pdpyl PS pohgstytene

Bn benzyl

Boc tert.-butyloxycarbonyl

Bu butyl

c concentration

chex cyclohexane

d day(s)

DBAD di-tert.-butyl-azodicarboxylate

DC, TLC  ithin layer chromatography

DCM dichloromethane

DEA diethylamine

DIPEA N-ethyl-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- (7jazabenzotriazo}— 1-y1)-N,N, N' N'-tetramethyl-

uronium tetrafluorophosphate

hex hexyl

HPLC high performance liquid chromatography

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

i iso

R infrared spectroscopy

cat. catalyst, catalytic

cone. concentrated

b.p. boiling point

LC liquid chromatography

LHMDS lithium-hexamethyldisilazane

soln. solution




Py pyridine rae racemic Rf (Rf) retention factor RP reversed phase RT

I rature TBAF tetrabutylammonium fluoride TBTU _—
g%@r?z%ﬁ?ig(gl-l-yl)w,NN;N'-'tetramethygilljronium tetrafluoroborafig12[%%12897/056860
temperature tert. tertiary Tf triflate TFA trifluoroacetic acid THE
tetrahydrofuran TMS 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

-mnple;, w .Hy,pstrate the basics of the invention by way of example,
Vo ib gtttﬁaﬁ(dfpe' WO ZOOSI’OQSTTO 23 _PCT/E_PZGOT/O 6860
Preparation-orthe compounds-according-to-the inventien-General All the
re8iflions are BRRMER out - unless stated otherwise - in commercially
qitdihéble apmpdratugrasing tnetiiods @omeensignally used in chemical
labpratories. 3A RERIBGIstUre-sensitive starting materials are stored
Lmﬁ)pmtec if(l‘?ng&ﬁ AN corre l::sponding reaCIiOn'_s and rmanipulations
ustig-thRem-afre ¢ Co-OtitthRterPprote TACI [ ogen-o ’gon).

normal phase

n.4. not available

Ph phenyl

Pr propyl

PS polystyrene

Py pyridine

rac racemic

Re (Rf) retention factor

RP reversed phase

RT ambient temperature

TBAF tetrabutylammonium fluoride

O-(benzotriazol-1-y1)-N, N, N’ N'-tetramethyl-uronium

TBTU tetrafluoroborate

temp. temperature

tert. tertiary

Tf triflate

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

Explorer made by 10 CEM in sealed containers (preferably 2, 5 or 20

mL ZﬁPé’Pé)ng?y with stirring. Chromatogr%%phy For the preparativePrCﬁTé]a%(r)H?m%g60

pressure chromatography (MPLC, normal phase) silica gel is used which

is made by Millipore (named: Granula Silica Si-60A 35-70 m) or C-18 RP-

15 silica gel (RP-phase) made by Macherey Nagel (hamed: Polygoprep

100-50 C18). The thin layer chromatography is carried out on ready-made

PG AR 6% Ui atssonndiessbrith Jyoigrcanesdagdicator F-254)

made by Mérck. The preparative high préssure chromatography (HPLC) is

carried qut using columns made 20 by Waters (named: XTerra Prep. MS

2819 Ym, 30 x 100 mm or XTerra Prep. MS C18, 5 m, 50 x 100 mm

OBDuey 2yemoethyeledidel bt 19:x1200:maven ok i ikee Gilé BB LI yobhable ap-

mm, 5 m ar Sunfire Prep C 10 m OBD 50 x 150 mm or X-Bridge Prep C

1B BSENS T'RUE FitmmyCTAgMaHY (RsmBLETEoRisak SR8 % PrepHT

2 ki xRfonavianeeRbesinomenand named] Geanit 6l BampAxdéidd ghXand corre-

50 mm or Geminiﬁ/%g 10 m 50 x 150 25 min), the analytical HPLC , .

(BRORRE AT CATIRME RGBSV ATE A LmERPb B Pesieeiy e gas (oi-

Stfogedilo? & Bshym or Zorbax SB-C8 3.5 m 2.1 x 50 mm) and

Phenomenex (named: Gemini C18 3 m 2 x 30 mm). WO 2008/003770 24

PCT/EP2007/056860 HPLC-mass spectroscopy/UV-spectrometry The

retRoliontienesie bt tartdtbsaciersi igtiheexamplgshsegbtaifeglorer made by

using.an HPLC- MS apparatus (hi rfaymance liguid chromatography

R A ER TR A bR S TS WP

injection peak are given the retention time tRet. _ 5 0.0 min. The

apparatus has the following specification: Column: Waters, Xterra MS
TIRRERPYY30 mm, Part.N0.186000592 Eluant: A: H20 with 0.1 %

HEO D BpaaatanitiiE (i BLssgradeiRetegtiphy WS RO sitvedmiiase) silica gel is

NEARIVEMCde SAMASHIRNIS A% WrilAa silica Si-60A 35-70 wm) 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 um, 30 x 100 mm or XTerra Prep. MS C18,

5 um, 50 x 100 mm OBD or Symmetry C18, 5 um, 19 x 100 mm or Sunfire C18 OBD, 19
x 100 mm, 5 um or Sunfire Prep C 10 um OBD 50 x 150 mm or X-Bridge Prep C18 5 um
OBD 19x 50 rhm), Agilent (named: Zorbax SB-C8 5 um PrepHT 21.2 x 50 mm) and Phe-
nomenex (named: Gemini C18 5 um 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 um, 21.2 x 50 mm or Zorbax SB-CR 3.5 um 2.1 x 50 mm) and Phenomenex
(named: Gemini CIS 3 pm 2 x 30 mm).
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25

30

Fragmentor: 120 Gain EMV: 1; Threshold: 150; Stepsize: 0.25; UV: 254

nm ; Bandwide: 1 Injection: Inj. Vol. 5 L Separation: Flow 1.10 mL/min_15
CBRIAAEREY 40C Gradient: 0.00 min: 5206 solvent B 0.00 - 2.50 ik &0 7/056860
% 4 95 % solvent B 2.50 - 2.80 min: 95 % solvent B 2.81 - 3.10 min: 95 %

4 5 % solvent B 20 In addition, the following apparatus specification is

used in some cases: Column: Waters, Xterra MS CI8, 2.5m, 2.Ix50 mm,

Part.No. 186000594 Eluant: A: deion. water with 0.1 % HCOOH; B:

a g@;{l‘gg@peqt}e%%%@@%g%g%gﬁgpn: MS: Positive and negative
d

mode Mass range: 100 - 1200 m/z Fragnientor: 70 Gain EMV: Threshold:
1 Thawststisiraes M ESN fosdpisrteasieg te ogonmies Baabidiord esig an HPLC-

&?jﬁ%ﬁ@g@é@?gggg gyérfngﬁ%c% ﬁcﬂ?ild/ %Mﬁ%é&%ﬁ%ﬁ@a@de&dm) made by

_ Column temp.: 35C Gradient: 0.00 min: 5 % solvent
BAROe. £ 50painds teatTheeoyido e miBCiDB@eak. o Eiverohopctaiventme tra =
SRz 4-50 min: 95 % -3 5 % solvent B 4.50 - 6.00 min: 95 % solvent A

The apparatus has the following specification:

Column: Waters, Xterra MS C18, 2.5 um, 2.1 x 30 mm, Part.No.186000592
Eluant: A: H,0 with 0.1 % HCOOH; B: acetonitrile (HPLC grade}
Detection: MS: Positive and negative mode

Mass range: 120 - 900 m/z
Fragmentor: 120
Gain EMV: 1; Threshold: 150; Stepsize: 0.25; UV: 254 nm ; Bandwide: 1
Injection: Inj. Vol. 5 uL
Separation: Flow 1.10 mL/min
Column temp.:  40°C
- Gradient: 0.00 min: 5 % solvent B
0.00 - 2.50 min: 5 % - 95 % solvent B
2.50 - 2.80 min: 95 % solvent B
281 ~3.10min: 95% => 5 %solventB

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

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

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

Detection: MS: Positive and negative mode

Mass range; 100 — 1200 m/z

Fragmentor: 70

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

Injection: Standard 1ul

Flow: 0.6 mL/min
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The compounds according to the invention may be prepared by the
methods of synthesis described below, with the substituents of the
ggﬁ)e%%qg’((%%%ae having the meanings stated 10 hereinbefore. TH&
methods are intended to illustrate the invention without restricting it to their
content or limiting the scope of the compounds claimed to these
Examples. Where the preparation of the starting compounds is not
described, they are commercially obtain- able or may be prepared
ana@g&%xg&ggpovg@o@mpounds or methods described herein.
Substances described in the literature are prepared according to the
pubfigidgitiethods B0 B 8yntesYREAtion scheme A5 0 HO ( NHz 1.
HCi, NaNO2 HO | N3oRR3 25N a3 R, (B%{R)eArdn139 The compounds

A-1 are accessed by methods known from the literature, by diazotising

3-aminobenzoic acidsthHdfoettofe kaesdution and reacting them

/eEP2007/056860

with sodium azide tg fgrnythe Qrpnaatic agiges. WQ,4G98/003770 26

PCT/EP2007/056860 Reaction scheme B OYR' H B-3 Bestmann-Ohira-
Reagent [R1 | R1 R%0 o0l & RasoligeyifgN R2-NH2 RZH R3N

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 illustrate the invention without restricting it
to their content or limiting the scope of the compounds claimed to these Examples. Where
the preparation of the starting compounds 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 NaNG N
HO 2 z o HO 3

R 2. NaN, R
n (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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R41n 1R% 1R% A-1B-11HOONOR1 3RZNH2WN\N3IJ HR 3

Ra R3 ~n (R4 )n A-1 B-2 5 The Examples of type | are synthesised from
tﬁ%oc%ﬂ%ﬁ% Hds A-i by a cycloaddition (inzé)rder to insert the groud] %/%I%BWO%%O
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
AR QBshavg astivgted by 10 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 R2- NH2. The
amines used are comyerciglly obtainable or are synthesised using
methods known from trﬁ/llterature. The cycloaddition with the compounds
A-1 and B-2 respecégvely is also carried out using methods known from
the literature using a corresponding 15 alkyne, CuSO4 and sodium
ascorbate. WO 2008/003 8£6:R4-RGHi#EP2007/056860 The alkynes used
to introduce the groups RI aréiedtieet commercially obtainable or are pre-
pared from commercially’ obtainable aldehydes or aldehydes synthesised »
| which can be pr

3¥ waﬁieq@;m‘_fgrtheﬁﬁh ' Ney

using methods known from the literature, e.g. by means of the
Bestrffann-Ohira re%% h ' ared %N

odbs Is-are 5
n fsrom oramnatggous to t rature. “Reactiotr scherme
R R3 R3
(R4, (R,
A1 B-1 I
O ‘ 1
0 R
HOJD:NB RE-NHz R%N)@Ns [ / :l
H
R3
(R, e
(R
A1 B-2

The Examples of type I are synthesised from the compounds A-1 by a cycloaddition (in
order to insert the group RY 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, CuSO; and sodium ascorbate.
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R,0 (NH2R,011HO/R3/R3R3 1R41n (R)n (R4)n C-1C-2 R=Hor

A\l;\l%lg%gg% X ompounds C-2 may be acczgssed in a number of WaYSr £p2007/056360
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 K2CO3 or TBAF). Any ester cleaving is also carried
out using 15 methods known from the literature. The compounds C-1- if

they aleyaet ceamsiBlcoRiaiRARIR Rargdnelitg ebiainedid khewthble or are pre-

methods by diazotisation and subsequent reac- tion with potassium iodide

fr%%%ﬁ@@%%&’&@ﬂ?ﬁé@lwwg%ﬁﬁﬁ%%s synthesised using methods

PnbiEPRORHMQGRERReasoN seharae ReRledithiNOA Rezbid2 RAH
VR'R1-N3 R\H NR3 R3 (1R4%, (R4)n 1R4), C-2D-1 OR WR N3 HO NN
7 Thapamnsunds oiiyme A)X’N hich can be prepared directly by these reaction methods are

then varied still further in R! in a method known from or analogous to the literature.

Reaction scheme C

Ry NH, Reg P ’ O/K@\//

———— — T

R3 R3 R3
(RY, (R4, (R

C-1 C-2
R = H or Alkyl

The compounds 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 KoCO3 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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1R (R4), C-2 D-2 5 The Examples of type Il are synthesised from the
compounds C-2 by an amide coupling reaction (in order to introd

g%‘aﬁo 8021?178 a cycloaddition with an az%e (in order to introducéIS %?éﬂ%%@(}m%%o
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 activated by means of
thiayiiehlesidenoxplyl chloride or Ghosez reagent using methods known
from the literature to form the corresponding acid chloride and then

reacted with an amine R2-NH2. The amines used are commercially
obtainable or are syn- thesised using methods known from the literature. R’
The cycl '

ascorbate.
obtained
diazotisation and reaction with sodium™azide. Arylalkyl- azides, (R)n
heteroarylally?-azides as well as most®ther azides are obtained by
nucleophilic substitution of the corresponding halides, for example the
bromide, with sodium azide. 20 WO 2008/003770 29

PCT/EAD 0 Reaction scheme E | HOA(i CuCN HO V
R2-NHZ R i HRRRS (R),, (RA% £-t (R = H)&EpRI E-
o , HO 2
(R9, &
(R9,
c-2 D-2

The Examples of type I 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-
spectively 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 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
CuS0, 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.
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NH2 NK 2 ~2 0 RAN\N,OH R1-000H RINN H/HR3R3 (R% (R4)n

&7% 5883 %327%0 0 OH HO\R2-NH z _ RNJ~II" PrMgCl RAH WR37e4307/056860
FESTR'R (R)" (R4), (R% C-t (R = H) E-4 E-5 H2N RI R HO 0 N4N

E-6 RAN H/R3 (R), IV 5 Examples of type Ill are synthesised via the

intermediates E-2, which can be obtained starting from C-i by reaction

with CuCN with subsequent amide coupling in order to in- troduce the

group R2. Reaction of E-2 using methods known from the literature first of

afl WéthhhdrRxydamine to E-3 and then with activated carboxylic acids.

yields examples of type Ill. 10 Compounds of type IV are also obtainable

starting from C-I via the carboxylic acid inter- mediates E-5, which are

cyclised with hydroxyamidines E-6 ysing methods known from the

: N
i ! N R2-NH R%
literay CuCN Ho Z RENH, Sy
R R
(R, (R%), (R%,
C-1(R=H)
H
{R%), (R,
E-3 "
0 0O 8] O
2
HO I R2-NH, RZ\.N | iPrivigCl R\\N OH
— H B e H 4
R’ R® CO, ; R
(R%), (R9), (R*),
C-t(R=H) . E-4 E-5
R
g R
N 0 N’\<
HO i~ ' N
E-6 ™~
B e H
R3
(RY),
v

Examples of type IH are synthesised via the intermediates E-2, which can be obtained
starting from C-1 by reaction with CuCN with subséquent amide coupling in order fo in-
troduce the group R?. Reaction 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 III.

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

the literature,



WO 2008/003770 30 PCT/EP2007/056860 Reaction scheme Fz O S Br

R\N i RAN B gip Suzuki Rz\ HH 3 SY Br R3 R) *R3 H R4), (R)n Br'r

(R 2{%9%’(39917%2' SR1-B(OH)2 R2 11 N Slizuki H 3 (R% V O R1 'SHEHKV7/056860
S\,-R1 F-1 RAN N S~Br N Suzuki R3 Br/ N (R)n VI 5 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

counling sagtipaswith comrner- cially obtainable dibromothiazoles, F-1

and R'-B(OH)2 using methods known from the lit-

R ] 0 P
Y R\N B‘*o Suzuki
H s > H B
R R’ s
4 Br
(R9), (R, o ,&E/
E-4 E-4
R1-B(OH},
—_—
Suzuki
S
2 !
Suzuki S _R1 4 R\ N
RBOH), — > 5 T ————— H
N 3

Suzuki =4

$
Br—EE/Br {f‘“%

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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erature. WO 2008/003770 31 PCT/EP2007/056860 Reaction scheme G1

H2Y 4NQRRR2-000H R' N\ NO2 Reduction RuN \ NH2 4/ R3 0 /R:8:837/056360

(R% (R% (R4)n G-1 [R1]R1 1. HCI, NaNOz RZNN3H, { 2.NaN3/R

Rz uN N-NN 3 (R4)n0/R3 (R4)n G-2VII5 Compounds of type VII,
which are prepared according to general scheme GlI, have an in- verted
amide bond compared with those of type | (reaction scheme B). The
synthesis starts from meta-nitroanilines which are obtainable

CRiwttdsai stlyepiduSihg methods known from the literature. First of all, the
carboxylic acid R2-COOH after activation of the acid func- tion is coupled
to the aniline derivative e.g. by means of coupling reagents such as TBTU

18 HAT U o afte, r tont obtain the acid chloride, e.g. by means tof
oxal *;de t e 8 % @ %r%égenlfﬁff&ﬁiﬁf,aromgpqp’ﬁ)
nitro o. &¥educed to the amﬁhe ¢ R & manner known from theQ®

Ilteréffu)ne e.g. with iron. The amingg‘z-1 are converted in known mannef,,
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 i
the literature in a 15 cycloaddition fo form:Gompounds of the general type
%0%656%60 Reaction sch%E(e G2 H

VH, WOR088/0037 76 32 PC(EP2
e —— \ﬂ/ —— - D2 N N /,N
2. NaN, o o N
(R%, o R3
(R,
G-2 Vi

NH;

R3

Compounds of type VI1, which are prepared according to general scheme G1, have an in-

verted amide bond compared with those of type I (reaction scheme B). The synthesis starts

from meta-nitroanilines which are obtainable commercially or using methods known from

the literature. First of all, the carboxylic acid R*-COOH after 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 ¢.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 VII.
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H 1. Hz, Ra-Ni IN N3 H2N I\ NO2 Cbz-CI CbzIN NO2 Cbz /3 3 2. HCI,
NN AR (R (RENR 3. NaN3)n Gr3 RLR R H H Cbz:N Wb Mooy psso

1. H2, Pd/IC R-YN N2N N /R3 2. R2-000H 0 R3 1R% (R4)n G-4 VIl 5
Reaction scheme G2 shows an alternative method of obtaining the

compounds of type VII. Starting from the same nitroanilines, the
intermediate G-3 is obtained by introducing a suitable protective group for
the amino function (e.g. Cbz), subsequent reduction of the nitro group
amitazida fennat@m As a result of the subsequent cycloaddition R' is

intro- duced and the intermediate product G-4 is obtained. The group R2
may subsequently be 10 introduced by cleaving the protective group and
reacting with heteroaryl-carboxylic acids that are cgimﬁng\rually obtﬁlnable
orHgh hesisgdusing methipds.knaun fram]‘.liejjle;a révyy N

know ide couphng—metho&g c@. e. g HATU, 0f iaﬁq;ghlorlde ox
actiyas fion.AVO 2008/003770 33 PCTERR 007/056§6QNReaétlon s¢eme

HR N OZNI OZN R-N3 p2N\N (R 3 o3
R1 ,/<R1

R’ == =
{,/// } o s No ™ 1. H,, Pd/C R M Mo

L A e iy
R® 2. R-COOH ° R®
{RY), (RY,
G-4
vii

Reaction scheme G2 shows an alternative method of obtaining the compounds of type VII.
Starting from the same nitroanilines, the intermediate G-3 is obtained by introducing a
suitable protective group for the amino function (e.g. Cbz), subsequent 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
introduced by cleaving the protective group and reacting with heteroaryl—cafboxylic acids
that are commercially obtainable or may be synthesised using methods known from the
literature, by known amide coupling methods, such as e.g. HATU or acid chloride activa-

tion.



(R), (R4), R (Ra) R H-1 H-2 R2-COON R2-COON 11 N RZN\IR2N
%M(ﬁ%{)% N O/R30R3 (R)"R H- VIS Type VI compoug@ﬁﬁ,l%m%%o
have an mverted amide bond (analogous y to type VII) and are

synthesised starting from H-I either via the intermediates H-2 or H-3 by

the use of Sonogashira coupling reactions, amide couplings and

cycloadditions in a suitable order, similarly to the manner described for
compounds of type Il in reaction scheme C and D. 10 The method of
ot@ising: the éaveHed amide bond presented in reaction scheme G1, G2

(type VII) and H (type VIII) (based on type | and type H, respectively) can

also be applied to the inverting of compounds of type Ill, IV, V and VI by

similar transformations. WO 2008/003770 34 PCT/EP2007/056860 !R‘
Synthesis of Examples I-1 to 1-68 Method of synthesising A-la: HO O NH2-N,
1. I—tgl;%l@(iz HO IN3 2. NaNgwp A-la ino- 4Rngpthylbgm20|c acig! P
(10g, 6 mol) is-dissotved in 2N 300 mL);€oolée-to 0C,

combine @ solution of sodium ni 42 g, 69 mmol) in 30 R®

water and’ stirred for 30 min. Then &%olution of sodium azide (4/%3.g, 72
mmol) in 30'mL water is 10 added dropwise, after it has all been addegl
the mixture is stirred for a further 30 min and then heated to ambient

temperaturg. The preripitate of A-la formed is filtered off, washed sevieral
times with water and then R?-COOH
1
R
H H A N
RAL_N | RA__N Z RN, rRA M LN
Y — . e W N
0 . ¢ . 5 \
R
(R4, (R%), (R,
H-3 il

Type VIH 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 coupling 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 Gi, G2
(type V) and H (type VIII} (based on type I and type II, respectively) can also be applied
to the inverting of compounds of type 1L, IV, V and VI by similar transformations.



freeze-dried (HPLC-MS: tRot = 1.61 min; MS (M+H)+ = 178). Other

C 1 are obtained analogousl| {0 this method from the
c%gsg%)r@;ﬁg 15 3-aminobenzoic acid (¥ rivatives. Method of prgggﬁﬁgéoow(m%o
the Bestmann-Ohira reagent: O HN)L~, Ou P01 \01 + N+01 Olu

O=S, N- 0 N'N+ N Bestmann-Ohira- Reagent (B-O) 20
Dimethyl-acetyl-methylphosphonate (14.123 g, 82 mmol) is placed-in

toluene (80 mL), cooled to OC and sodium hydride (3.28 g, 60 %), 82
nyabhissasldeq:Ratapnisg thegeiosgver a period of about 45 min. After the
development of gas has ended, 4 WO 2008/003770 35

PCT/EP2007/056860 acetamidobenzenesulphonic acid azide (20.31 g,
va{g%ggl))pé alved i ;];I—&I; (30 mL) is added dropwise at OC and then the
mm%%ea%ﬁve%ﬂgm RT. For working up the mixture is diluted

with diethyl ether (200 mL), filtered through Celite, washed repeatedly

with diethyl ether andghe filtrate is evaporated down undgr reduced 5

pressure. The crude Bestmamn;Ohitaraagaat, (B-O) is used form

without further pur‘TPcatl rthe afkyre formation in fthe rBacffons that
follow. Method of synthesi§ing B-la: 21t2N:

3-amino-4-methylbenzoic acid {10 g, 65.5 mmol) is dissolved in 2N HCI (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
freeze-dried (HPLC-MS: tgy = 1.61 min; MS (M"H:Ifr = 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;

o O
o o L
P g
o~ 7 B 0~

N-

N Bestmann-Ohira-
Reagent (B-O)

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 thereto

over a period of about 45 min. After the development of gas has ended, 4-
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N_N OINBO N Ala O\NNHO H B-1la

1.5-di -|H-pyrazole-4-carbaldehyde (2.803 g, 22.58 mmol) apd.t
nggtdringgglﬂ%#ma reagent (B-O, 5.964 g, %%.05 mmol) are placed i%&@?zomm%sao
methanol (75 mL) and combined with 15 potassium carbonate (6.241 g,

45.16 mmol). After 3 d stirring at RT the azide A-la (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 O.1M CuSO4 soln.
(2&ammebren Rdgedapddaamisture 13 stivechiapd dabRdd FOTHE (30 mL) is

working up the mixture is evaporated down under reduced pressure,

XL WHIPWSER! 90-A1 Sptdhednb BredR tipe  RreRehtRER ) by the

agditiop RhN.pYHEeRIRNE Rcithsedux IR Wi cthel piegipatefpiMBisdiiesasch Celite,
off, washed with a little acetonitrile and dried in the vacuum dryer. B-la

s R ARAR Pt U ety bF e st irisaiget evapqsatedidpyn under reduced
(HRLGIMS: tRet = 1.59 min; MS (M+H)+ = 298). Other compounds B-1
are obtaiped analogously to this method from the correspon

. ) > ing A-1 25 | )
int@fmEls e RS ObER e %-Bbfwﬁﬁée@%sf@%d”ﬂ%@tﬁcfafw purification

sysitesiging Examaleod 1k the badidh NFFHINN 1o I\FFF 1 OO/N.
NN CI-S.CINN N NHN.NN HO-CI?NHR3/ B-1a

Method of synthesising B-1a:

' N
Ny
N/ N/ o)
, B-O | ; =
JJN e ! N _,__.._f\.ﬂl?m,. /UC(‘ N
7 HO N
F '
H

B-1a

1,5-dimethyl-1H-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 2,
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 CuSOy4 soln. (2.82 mmol) are
added and the mixture is stirred for 3 d at RT. |
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 IN hydrochloric acid solu-
tion. The precipitate formed is filtered off, washed with a little acetonitrile and dried in the
vacuum dryer. B-Ia 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.



10

13

20

I-1 5 The carboxylic acid B-la (0.9 g, 3.03 mmol) is dissolved in 1.814
n%.&hig 6 l:)lfaride (25 mmol) and stirred3f60r 8 h at 65C. For workiRg-Mp-q07/056360
the excess thlonyl chloride is elimi- nated under reduced pressure, the
residue is taken up in DCM (30 mL) and reacted directly with the
corresponding amine. For this, 2-amino-4-(trifluoromethyl)pyridine (0.42 g,
2.5 mmol) is placed in DCM (10 10 mL) and diisopropylethylamine (0.562
mL, 3.36 mmol), combined with the above freshly prepared acid chloride
(IMBEM haechstkepshoarmight &tIRT. For working up the mixture is
evaporated down under reduced pressure and the residue remaining is
taken up in DMF. Chromatographic purification by RP-HPLC yields the
compound I-1. 1% Analogously to the general methods described above,
Examples 1-2 tg™59 are synthesised fro ‘thﬁ corgesponding

N
components. Méthbd of synthesising B-2a: O N ¢TEsci ¢l ¥NgiNH2 \
PCT/ERZ0D7/056860 Fhe _
idd N

0 tN)N3 20 A-1g B-2a WO 2008/(903770

azidglA-1a (% 6%5mglol) is dissalved ini8.38 m | chl Mo -
(4862 %‘ﬁwd s-trrrerdmeFﬁT Hhe excess thion§tchioldelis N

remove r reduced pres- sure afid the solid remaining is taken up in
DCM (ZQBmg_) combined with 1.05 mL Hiinig base (6.27 mmol) and then
3-amino-5-tert.-butyl-isoxazole (714.6 mg, 5.098 mmol) dis 5 solved in
DCM (10 mL) is added dropwise at RT and stirred for 30 min. For working
Upht syt ikrliBinated unsles ieciutpl piessucd andshe rdsitlivay! chloride (25

SN B LA Rk oL oAb AR S5 RABONRALY e

isnetihineE(HBlEMEstRel h2rdadudts MbetMmpH)DCMAB). D )Qthireacted directly
com unds B-2 ar obtained analogously to this method from the

Sﬁaﬁrfég%ﬂ g amine,
For this, 2-amino-4-(trifluoromethyl)pyridine (0.42 g, 2.5 mmol) is placed in DCM (10

-1

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 under 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 I-59 are synthesised

from the corresponding components.

Method of synthesising B-2a:

9 | =
g O
N a7 el N 'NT = 0
N
H

Ala B-2a
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intermediates. Method of synthesising Example 1-60 and 1-61: 15 a)
!\%r%g@‘oy%thesising B-3a: HO Boc O3I:II NBoc S Br O\T\"~/\S W%MOOWO%%O
\-- -3a

tert.-Butyl-4-(aminocarbothioyl)-tetrahydropyridine-I-(2H)-carboxylate (3.03
g, 12.4 20 mmol) is placed in THE (30 mL) with Hunig base (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, éesidees[@maining 43 Jaker 1y R ildSHM aRVIBSREdh I 2E1LRIT46.62 mmol)

sodium hydrogen carbonate solution and water. The organic phase is
dFfS R ARSI SRibn L, sritere dhipmyhlaTiss KRB tRolred pres-

ugdernfRAYeQdIRT S anTes thREnGEHGE Droduohissiheadmkified Rith 1.05 mL Hinig
chromatograph )usinggilica gel (cgclohex- ane/EE from 60:40 to 50:

50:50). '
BR8%¢ 1 S tHIHS (118 HeenMsrior 2-4etr PHINI- NSRRI () e 240518 el dis-
2008403 ONG 1B G/ FR 2080 0686 R Al e athel-Ald ebyde sBr3For working up

needed to synthesise Examples 1-60 to 1-68 and_other compa- rable

albe AQHIEY! 4P UmHAM e RIS GORRSY REBIIE Tridth B, 165 ‘RhistFaBAgYing is taken up in a

syriBesiangrhei BRedt QIRCtarb RIAE U sei O HENANINES by PRI sloBRIVAIPEQ (gradi-
to 5 V-I-68, taking as example V-I-60 and V-I-61, respectively): ONBoc B _ . -
FMBbsIs ‘5@ gqqtg%ri}q),éi_z%gssobtamed (HPLC-MS: tpg = 2.36 fin; MS (M+H) " =

300).
Other compounds B-2 are obtained analogously to this method from the corresponding A-1

intermediates.

Method of synthesising Example 1-60 and 1-61: |

a) Method of synthesising B-3a:

H O
NBoc OJ\I)LH NBoc
s Br » O s .
|
NH, HW

N

B-3a

tert.-Butyl-4-(aminocarbothioyl)-tetrahydropyridine-1-(2H)-carboxylate (3.03 g, 12.4
mmol) is placed in THF (30 mL) with Hiinig base (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 remaining is taken up in DCM and washed
with aqueous sodium hydrogen carbonate solution and water. The organic phase is dried
on magnesium sulphate, filtered and the filtrate is evaporated down under reduced pres-
sure. The crude product is then purified by chromatography using silica gel (cyclohex-
ane/EE from 60:40 to 50:50). B-3a is obtained (HPLC-MS: tge = 1.91 min; MS (M+H-
Bu)" = 240). ‘
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O OWN\N'N H V-1-60 or V-1-61 Aldehyde B-3a (437.6 mg, 1.476 mmol)

: gﬁ%ﬁgﬁﬁmmn-omra reagent (B-O, 415.3 mg, 10 2.162 mmo?gégpzo{wm%%o

eOH (15 mL), combined with potassium carbonate
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 CuSO4 solution
(0.15 mmol). After 5 d at RT the mixture is evapo- rated down under

redugebBrassuEpyeeNRinacaudtisamicRIce alaf Natio @3isssulidndfer compa-

and extracted several times with EE. The combined organic phases are
Al SRR GRS GRiedRTP RaRdo BMslE 4O &3 gBPEtET down under reduced

pressure and the crude product is further used directly in this form. V-I-60

and V-1-61 are obtained (HPLC-MS: tRet = 2.18 min; MS (M+H)+ = 292%.

AR MgBadighemieriiaste Bptne s ety s anRitlrgg o 1-68 (V 160 to
synihesisit Exaeplasl20-1-60 4015086 prrethestadgiyonal aldehydes

comparable therewith, are reacted with the cor- responding components

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

compounds are obtained.;WO 2008/003770 39 PCT/EP2007/056860 c)

ngeral methattBf gymthesising Examplégat-g0 to 1-68 by cleaving the

Bot- ctive group an io 5! tionally caré)g'ng out reductive

amination (based on the éxample_if the synthesi f1-60 or 1-61): NBoc
NNBoc QNH SS 00N NONIV OVNNHNHN YC

Ns,
B-3a r}\(s
- S Q Gl
d b
N7 N N
H

V-{-60 or V--61

Aldehyde B-3a (437.6 mg, 1.476 mmol) and the Bestmann-Ohira reagent (B-O, 415.3 mg,
2.162 mmol) are dissolved in MeOH (15 mL), combined 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 CuSOj4 solution (0.15 mmol). After 5 d at RT the mixture is evapo-
rated down under reduced pressure, combined with semiconcentrated NalHCOj solution
and extracted several times with EE. The combined organic phases are dried on magne-
sium sulphate, filtered, evaporated down under reduced pressure and the crude product is
further used directly in this form. V-1-60 and V-I-61 arc obtained (HPLC-MS: tg = 2.18
min; MS (M+H)™ =292).

Analogously to this method, all the other aldehydes B-3, needed for synthesising Examples
I-60 to 1-68, or other additional aldehydes comparable therewith, are reacted with the cor-
responding components B-2 and the compounds V-I-62 to V-I-68 or corresponding other

compounds are obtained.
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15

V-1-60 or V-1-61 1-60 ~INI N\~ "S)0 ONNN NH51-61 V-I-60 or

V=6 , 0.725 mmol) is dissolved in DCM (50 mL) and at .

cng?] wég}g[% with trifluoroacetic acid (3.8 rr%l_d) After 45 min stirring a%-FrELIEPZOOWO%%O
water is added, the mixture is made slightly basic by the addition of

NaOH solution and the organic phase is separated 10 off The aqueous

phase is extracted twice more with DCM, the combined organic phases

are dried on magnesium sulphate and filtered and the filtrate is

evp@enatachiavwa bheeitresisineatk prgsssTes T REIr 68N el semainiRddsc-protective

taken up |n acetopitrile and water, frozen and, finally freeze-drjed. The

B AL P S A SRR (P GO TS S FATI QDR B cxample
(b skhirgmbinedivwiiiispputyraldehyde at RT (16 L, 0.176 mmol) and
stirred for 15 min. Ace WO 2008/003770 40 PCT/EP2007/056860 tic acid
(9.636 L, 0.168 mmol) and sodium triacetoxyborohydride (32.8 mg, 0.155
mmol) are added to this reaction-soltign and the mixture is stirred for 3™y
at RT. For working up the ixﬁ;@vaporated down under reduc%dY@
pressure, the residue is tgketyup in a little DMF, chromatographed

thr a preparative RP- 5 (gradient: 10-98 %S
acetonitrle) and the purifigd compound 1-61 i taingd. Analogeysly to

the g&negtal miethods a)- chdescribed gbovePExamplés 1-62 tq;1-68 or
compafabldfaddffiorsl extimples may be obtaifed Hpm e rredhonding
precursors, which are.either commercially obtainable orwgzs ke prepared
using methods known from the literature. 10 -

V-1-60 or V-1-61 1-60
=~ 0
O\
N™ "N
- H
1-61

V-1-60 or V-1-61 (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 aqueous phase is extracted twice more with DCM, the combined organic phases
are dried on magnesium sulphate and filtered and the filtrate 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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RI O1N R?N N.N R3 Examples 1-1 to 1-68 Exam- Rt R2 R3 tRet

( go)a ? +H)' le min CF3 N-N I-1 CH3 2.08 442 \N-N 1-2 ’
CW—%IZ _4@) 9%{' LS M’r/klﬁi%n 056860

N-N 1-30-- CH31.94420 NCICI N-N1-4CH31.714

N-N 1-5/CH3 2,07 436 s~' WO 2008/003770 41 PCT/EP2007/056860

Exam- R1 R2 R3 taet (HPLC) MS (M+H)' pie [min] N-N 1-6 N/ CH3 1.72

419 H
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 s obtained.
Analogously to the general methods a) — ¢) described above, Examples 1-62 to 1-68 or
comparable additional examples may be obtained from the corresponding precursors,
which are either commercially obtainable or may be prepared using methods known from

the literature.

Exampies I-1 {o 68

Exam- R’ R? R? | tret (HPLC)
ple fmin]

=
1 9 @\ CH, 2.08 442
_— N ',‘
N
N-—N 3
-2 /g% N}\,\l\ ;oleH | 145 391
e\
\

MS (M+H)"

-3 CHs 1.94 420
-4 CHs 1.71 442
-5 CHs 2.07 436




N-N 1-7 N/ CH3 1.91 433 N-N-8\) NCH32.11501 NF3CJ N-N1-9\

NN 5§k 242 505 Eto,C N-N 1-10 N NN CH32.31 487 ' 6 N-Nchadbloor/0s6860

N'N CH32.16 495 6 N NNI N 1-12 0", CH3 2.15 525 '0 WO
2008/003770 42 PCT/EP2007/056860 Exam- R1 R2 R3 tRet (HPLC) MS
(M+H)+ pie min N-N 1-13 N ~ CH3 2.28 520 0" ci \N"

Exam-

1 2 3 | tret (HPLC) e
o R R R min] | MS (M+H)
N\
N—N
-6 ,% a CH, 1.72 419
e
...... H K
AN
N—N
17 /ﬁ) CHs 1.91 433
-8 CH, 2.11 501
-8 CH 2.02 505
\
N—N
1-10 ,A\I) CH; 2.31 487
N
N—N
11 /gﬁ CH; 2.16 495
/s
NN N I
112 /ﬁ) ; 7| CH 2.15 525
/0




N-N N 1-14 O1 CH32.3563 aN N-NI-15\ CH31.68 392 N-N 1-16 -N,.
CH31.63377 N-N1-17\0, CH3 1.75378 N N-N 1-18 W' CH3 1.77 380

N 12480 EN cH3 1.69 364 N-N 1-20\€H3 O WO 2008/003770 43" *07/°65¢0

PCT/EP2007/056860 Exam- R, R2 R3 tRet (HPLC) MS (M+H)+ pie [min]
N-N 1-21 N/ | CH3 N-N 1-22 - CH3 F3C N-N 1-23 N/ CH3

Exam-
ple

RS

tret (HPLG)
fmin]

MS (M+H)"

113

CHs

2.28

520

-14

CH;

2.3

563

I-15

CH;

1.68

392

- 1-16

CHa

1.63

377

-17

CHs

1.75

378

I-18

CH,

1.77

380

-19

CHs

1.69

364

-20

CHs




F3C. N-N N 11-24 N ~\7> ~ CH3\ 1 N-N NNI 1-25 cH3 N-N 1-26 ci N-N
127 N/ICLLN H N 1-28 -,\ N/ | CH3 24 495 WO 2008/00377
! CT/EP2007/056860
PB4 1056860 Exam- R' R2 R3 tRét (H PLC) MS (M+H)‘%|ée%rfn?n
N-\ 1-29 0 CH3 2.30 482 N 1-30 'N' CH3 1.33 374 N CF3 N 1-31 CH3

1.76 425 ~N 1-321__/CH3 2.07 419 N

Exam- 1 2 3 | tret (HPLC) +HY
ole R R R ] MS (M+H)
\
N—N
21 $ S| cHs
...... \0 ,"J
\N—N - fN
1-22 P { l\ CH;,
- R— N "'
N F,C
N ’ )
1-23 /%) N>\,\l\ CH;
NN
...... I
FC
p NOOL
-24 /Q\R N% 7 | CH
\
N—N
1-25 ,QR CHy
\
)
1-26 = -Cl
\
BN
1-27 /{\J) S| ¢
.y
,,,,,, H ,,'
\
N
\
1-28 N V. 1 CHs 214 495
...... \N ’
!




1-33 Y CH3 1.73416 1 N 1-34 NI CH3 1.72 402 H N 1-35 i CH3 1.40

3_%5 Q%éﬁ? CH31.51363 N 1-37 (i _N ~N--,,, CH3 1.25 360 Ig%l}ln%;ﬁ%m%%o
iB s~ .87 441/443 WO 2008/003770 45 PCT/EP2007/056860

Exam- Rt R2 R3 tRet (HPLC) MS (M+H)' pie [min] N 1-39 |/ 0,~ CH3 1.52

361 N 1-40 /0 CH3 1.36 347 1-41 N 0 CH3 1.90 403 N N 1-42 / N CH3

1.56 402 H N~N 1-43 L/ CH3 1.80 403 N/

Exam- 3 | fret (HPLC) ¥
ple R fmin] MS (M+H)
1-29 CHs 2.30 482
i-30 CH; 1.33 374
-31 CHs 1.78 425
-32 CHs 2.07 419
I-33 CHs 1.73 416
1-34 CHas 1.72 402
-35 CHs 1.40 375
I-36 CHs 1.51 363
1-37 CHa 1.25 360
I-38 | P Br{/“\\/' CHas 1.87 441443




H N-'-N1-44° 0 CH32.02 404 N O~ N ~1-45CH31.87432 NH CF3

1\8%6 M}é% 2.09431 NNF3C S 1-47,S d CH3 2.09 437 WO | r/mp2007/056860
20086 46 PCT/EP2007/056860 Exam- Rt R2 R3 tRet (HPLC) MS
(M+H)'le [min] Y-N 48 SCH3 2.25 425 15 Y-N 1-49 CH3 1.94 422 N

Y-N 1-50 N CH3 1.67 381 Y-N N

Exam- 1 2 3 | tret (HPLC) +
o R R R min] | MS (M+H)
N
139 L o\, lcH| 152 361
NP
\N =
1-40 P 0{,;\\ CHs 1.36 347
{ =
1-41 N o CHy | 190 403
SR R “N ',’
N\ ’
I-42 L S leH | 186 402
______ N
H 7
NN
1-43 L~ U | CHe | 180 403
...... MY
H
NN _
I-44 s S | CHe | 202 404
------ \N/ ;
N EAN
1-45 s U | CHe| 187 432
- N
e H
CF,
=N y
I-46 51) . loH 2.09 431
| Y o
G
=N N
I-47 S /W, | cH 2.09 437
Y O




1-51 SCH3 1.80 369 YN I-52 SN CH3 1.64 366 ~N \}-, 1-53 S S CH3 1.79
%Jﬁ'%@'” 1-54 S\/> 0 CH3 1.67 353 155 SV> CH3 2.10 409 NNt oo oo
155K B3 1.00 408 INH 1-57 0 CH3 1 N WO 2008/003770 47
PCT/EP2007/056860 Exam- R1 R2 R3 tROt (HPLC) MS (M+H)' ple min

I-58 CH3 0 NH 0 1-59 CH3 O1 NH O N (-N N 1-60 -N 0- H3 1.62 492 s

N 1-61 N O N CH3 1.72 548

Exam- 1 2 3 | tret (HPLC) Y
ole R R R imin] MS (M+H)

/=N ?
1-48 S\ﬁ 7 JN\ | CHs 2.25 425

Ir:N
[-49 S\ﬁ J . | CHa 1.94 422

N o
I-50 3\1) N CH; 1.67 381

=N /N
i-51 SW) Q/‘K CH;, 1.80 369

N =
I-52 ST) ‘”N{Nj\/ CH, 1.64 366

=N :
1-53 S\ﬁ o . | CH 1.79 367
Ny
/::N
. 1-54 5\1) CHa 1.67 353
/::N
1-55 5\1) CH, 2.10 409

/:N
I-56 S\[/) ) | CHs 1.90 408

1-57 OTO 4 | CHa




RN 1-620CH31.71546 S ~/> H1-63-N N/ (CH31.51491 H1 N 1-64

N.O CH3/ /.S~ WO 2008/003770 48 PCWT'/EP2007/056860 Exargéﬁéa%%omses €0
RERECEBIE) Ms (M+H) pie (mini grRN'1-65 0 CH3 ~ SV> - N 1566 N 0

CH3 SN 1-67 -N\N CH3 SH RN 1-68 CH3 N H Synthesis of Examples

11-1 to 11-10 5 Method of synthesising C-2a: O NH2 C HO

Exam- tRet (HPLC)

1 2 3 *
ple R R R [min] MS (M+H)
k58 o L $) . | CH

T N
NS
. E 2N
-59 CH;
OTNH
H
N
1-60 =N CH, 1.62 492

N
1-61 Q‘ = CHs 172 548
N Y’
—N NN
N
162 q‘ = CHy | 171 546
N h
= N7

-63 CHs 1.51 41

1-64 CHs
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C la C-2a Methyl 3-amino-4-methylbenzoate (1.652 g, 10 mmol) is

% sulphuric acid 10 (18 ml) and acetic acid (6 m
coole g 63&§06Then a solution of sodium ﬁl rite (0.76 WO 2008/0 Ig%%dp 07/036860
PCT/EP2007/056860 g, 11 mmol) in 3 mL water is added dropwise, the
mixture is stirred for 1 h at OC and for 1 h at RT, then a solution of
potassium iodide (2.0 g, 12 mmol) in 4 mL water is added and the mixture
is stirred for 2 h. For working up the reaction mixture is combined with
DCM, exirasdgas-twice, thge comijined Qrganic sep RIgHPIET) 0 u
sulphate filteked % and té‘vaporated d(%vn und’ocﬁrled ucegn;inéssu rneMSé) ﬂhﬂ%
Chromatpgraphic purification ofthe residue obtained through silica gel (5
% EE in cyclohexane)yields C-la (HPLC-MSjtRet + 3.89 min; MS
(M+H)+ # 277). Cila (3.2 g, 0.724 mmol) is placed with
bis-triphenylfifosghinepalladium dichidride (25'%24 mg, 0.036|mmol) and
copper(l)iodide under pro %ve gas i abs. THE (3imL) 10 and

triethylamine (1 mL). Then trimethylsilyl-ethyne is agded at RT and the
mixture ig stirred gvernight. For working up it |s diluted with BE,poured
onto 0.5M ammonia 39Iu tion apd the aqueous phase is again extracted
with BE. [The combined ¢rganic vashed with 0.5M
hydrochloria-geid and saturated idesolution, again|ex- tracted
with BE, [dried on sodiuns.suphs d evaporated down under

reduced |15 pressure. Theresidue is combinéd with methanolig KOH (1
mL) and stirred for2-h at RT. The reac- tion-mixture is diluted with BE;
poured onto 5 % NaRe on and extra¢ted twice with EE. The
combined organiciphaseg are wi ith saturated sodium chloride
solu- tior|, dii€d on sodiu d gn@teévaporated doywn under
reduced pressure.| 20 Ch V\a rification through a short silica
gel frit yields C-2a|(HPLC-MS: tRet= 3. 65 min; MS M+H)+ = 175). Other
compounds-C-2 are obtained analogously to this method from the
corresponding 3-am’tr(oben20|c aC|d derlvatlves. 25/General method of
synthesising the inter jates [

I-68
=N

CHs

Synthesis of Examples I1-1 to I1-10

Method of synthesising C-2a:

C-1a C-2a

Methyl 3-amino-4-methylbenzoate (1.652 g, 10 mmol) is dissolved in 35 % sulphuric acid
(18 mL) and acetic acid (6 mL) and cooled to 0°C. Then a solution of sodium nitrite {(0.76
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00 HO (Il R2-NH2 R"H C-2a D-1 (R3 = Me, n = 0) WO 2008/003770 50

P\g:J 5%%9%@56860 The carboxylic acigh,C-2a (1.00 mmol) is d'%%ql)é%9007/056860
in abs. TIIF (2.5 mL) and abs. DCM (10 mL) and at RT a-chloro-enamine

reagent (Ghosez reagent, 1.10 mmol) is added drop- wise. After 1 h at RT
the amine (0.95 mmol) is added, DIPEA (2.50 mmol) is added drop- wise
and the mixture is stirred for 24 h. 5 For working up the mixture is diluted
with EE, made acidic with 1M hydrochloric acid so- lution, the aqueous

p@,aispﬂﬁrr@lpaaaedﬂy emtea@ieﬂ&m%ﬁ@ﬂhe dmnbimebdﬁgﬁmedpbmésaamc and for

S B e S0 P B AN ATP e s e
S@fﬂﬁfﬁ@@ﬂ)ﬂﬂﬁ thﬁﬁ%ﬂ%p@ﬂdlm@mﬁmﬁm@heﬂrﬁ@iﬁamwﬁhﬁs combined with
SRR e Tt Comente ol e enralb OO 1, e
irﬁﬁimaﬁﬁsdﬁ&ﬁn uhddradicda pricsude ﬂﬂ@ﬁl‘d’te@képﬁlﬁﬁﬁxﬁbﬁmrﬂ.&f the residue
RS R OE R AT SR LI (50 13 Ao e =39
theigzids (UERG-0232)mmol) dissolved in MeOH (200 mL). The mlxture
ISCS firr?ﬁl 5 % 92%tmm01_ gggépﬁ%ebls triphenylphosphine-palladium dichloride

(25.424 mg, 0.036 mmol) and copper(I)iodide under 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: tge =

 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 DA (RP=Me, n=0)
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20 2a formed is filtered off, washed with a little water and dried in vacuo

( ei = 1.64 min; MS (M+H)+ = 281). Other compoun &
a?g)lgbgg%idqznalogously to this method rom the corresponding géé[% 0071036860

intermediates. WO 2008/003770 51 PCT/EP2007/056860 General

method of synthesising compounds of type Il (Variant 1): ON NN R\H +
~ON-RAHNN D-1(R3=Me,n=0)0 11 (R3 Me, n01R15 The alkyne

D-1 (1.00 mmol) and the azide (1.10 mmol) are dissolved in 10 mL
agpiQaibbleVeGH( LA )| cnnphinastivithsbiz akntdeshyiam i(lesaﬁﬂ)&ﬁ’dmlbs DCM

IM sodium ascorbate solution and after 1 minute 2.1 mL of 0,.1M CuS

stiliek) and at Bdoehiore-saaBrngFeasens (SharradeaserhigiOarRe) ﬂﬁéﬂded drop-

opce thergacton isreampiaie (o @W%%% is dilstedpyyittnsome RMEIpRAdded drop-
filtered. Chromatographic purification by RP-HPLC yields com 10 pounds

oMiypard. thelatioret sdseliiIS6ftype 11 are obtained from the

CRpESBARLING HermediaiasRole AR ICHr RS ReRAINGi AZI08 iydrochloric acid so-
analogously to this method. General method of synthesising compounds

ofjpe fhpvaaHesksHhaIsiN ORI CATIIINEE, PRI T Ephases are
HiHeR c%?n;lzggﬂesmm sulphate, filtered and evaporated down under reduced pressure. The

residue remaining is purified by RP-HPLC separation and the corresponding compound D-
1 is obtained.
Analogously to this method compounds D-1 are generally obtained from the corresponding

C-2 intermediates.

Method of synthesising the intermediates D-2a:

o} N
| N
—= 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 (l 12 g, 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: tre =
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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The carboxylic acid D-2a (152 mg, 0.54 mmol) is dissolved in thionyl
CWBI‘JB]&/% QJ@L) and heated for 6 h at GQC. Then the mixture is o r/eproo7/056860
evaporatec; own using the rotary evapora 20 tor, the residue is taken up

in DCM (10 mL) and cooled to OC. A solution of the amine WO

2008/003770 52 PCT/EP2007/056860 (68.0 mg, 0.49 mmol) and

Honig-base (98 RL, 0.60 mmol) in DCM (5 mL) are slowly added

dropwise, then the cooling is removed and the mixture is stirred for 20 h.
TOenkearmbo AbX IS QN AP o6aIpCLE VT SR XY retaryt pvaporator,

taken up in DMF and the pu- rified compound 11-1 is obtained by

RP-HPLC. 5 Analogously to this method other compounds of type Il are

obtained from the correspond- ing intermediates D-2 and the N _
corresponding amines (cf. the Table that follows). R1 O N Rz N HPN\R3

[min] 1I-1i 3191402 HN 11-2 N? CH3 2.14 403 N CF, N 113--/-
CH3 1124 NiN CH3 .= N
P\N ~ Z . | N

H oo N — \H N

O Y

D-1(R*=Me, n =0} | {
EI(R3=Me.ﬂ=O,R1=b )

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 CuSQ; 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 purification by RP-HPLC yields com-
pounds of type IL.

Additional compounds of type II 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):

A
/*N AN
| N,\N socl, & ] N\N
HO + N N7 N N’
N NH, H H
D-2a

H-1

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



H N-N 11-5N CH3 |1 WO 2008/003770 53 PCT/EP2007/056860 Exam-
Fﬂﬁ@@%{ﬁg(HPLC) MS (M+H)' pie mirg2 N11-6 N,CH3 O CL&F1§)2007/056860
N- - N-N 11-8 0 CH3 N-N11-9NiCH3 O FFF N-N11-10

CHS3 j Synthesis of Examples 111-1 to 111-10 5 Method of synthesising

E-la:

(68.0 mg, 0.49 mmol) and Hiinig-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 H-1 is obtained by RP-HPLC.

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

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

Examples H-1 to 1110

Exam- 1 2 3 | tret (HPLC) -
ole R R R fenin] MS {M+H)
N
11 - VA CHs 1.91 402
...... N
H
N
1§-2 - e CHj 2.14 403
------ \N/
CF,
S
e
-3 - | CH;
...... N ,"
\
N—N
II-4 /gl)\ a CHy
N
------ H
\
N—N
Ii-5 /gﬁ Vi CH,
N
""" /




O HO ( CuCN HO~U(CN C-1a E-1a WO 2008/003770 54
PG&d F554094P56860 C-la (1.00 g, 3.82 |mmol) is placed in anhydg@¥gp-007/056860
DMF (4 mL), combined with CuCN (449 mg, 4.96 mmol) and stirred at
100C for 20 h. Aqueous working up and evaporation using the rotary
evaporator yields E-la (HPLC-MS: tRt = 1.39 min; MS (M+H)+ = 162).
Analogously to this method further compounds E-1 are obtained from the
corresponding 5 3-iodobenzoic acids. General method of synthesising
intermediatézdm?2 O CN,1HO R2 2 + NH2d B-1aEHRPLUR3 5 =
0) 10 E-la(10f m nl)l\i!rlﬂ anhldmucqa}ll"HF/ Cl\ﬁd(g ml ,E!T'ifili(iq ‘;)I\#nglhwﬂ?
dropwise \with oxalyl chloride ({1, mol) and ong drop of DMF. The
mixture ig stirred fgr 2 hat RT and the- mixtyre is then evaporated down

completely using tH e;c:gt&%ﬁvapor& The|residug is taken up in DCM

and comBinetrvith T L). A solution af ffdsamine (1.10 mmol) in 15
THE and Hunig-base (3.00.mmol) arg added dropwise and the mixture is
stirred for 3 hat RT. Aqueous working up and recrystallisation from EtOH
yields thecompounds E-2. Anglogously to this method compounds E-2

are generdily obtai Coresponding E-Tintermediajes. 20
General method of g in ediates E-3|N' OH RA CN
NH20H-HCIR? H b, | CHs
N
-8 ¢ | CHg
\N/ K
iI-9 | CHs
\0 J' '!
F
F F
i-10 JN;\L CHs
\N "t N
f .

Synthesis of Examples III-1 to II-10

5  Method of synthesising E-1a:

o]
|
HO CuCN HOJ\C(CN
T .

C-1a E-1a
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2 E-2(R3= Me, n=0) E-3(R3= Me, n=0) WO 2008/003770 55

P 056860 E-2 (1.00 mmol), hydroxylamine hydrochlotj

(éggél%ﬁ&né% )Ze/?nd NEt3 (2.50 mmol) are refluxed in EtOH (2.5 mL)EJ?o?EZP%O.OWOSG%O
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 5

E-2 intermediates. General method of synthesising compounds of type IlI

P 1,60 Bl 84 MelD) 15 BiRRANaK N QudIDRSRBAME comB)Hi{R3m CuCN

Me, n 0, R1 ") 10 The carboxylic acid 21.00 mmol) is dissolyed in DMFE )
(A4S, OB With SR 06 (4996 i PRI B F151PR 5B ARAGYjPoration
andrstifedoatrR&vigihlhoninel Ehenik-G1{0.80MB M) -is axddechanstg-+H)™ = 162).
mixtLire Is stirred for 3#%'[6]?? The mixture is briefly heated to 100C. &
ARBHEBBITY QBT MR BThSh RO PuHRAtiS Ly R ABFEEmg6 SRESBPnding
typRdbbdh-ane ghatained. Analogously to this method additional compounds

of type Il are obtained from the corre- sponding intermediates E-3 and the
corresponding carboxylic acids (cf the Table that fol- lows). WO

200803 A3 P tRRRGN1eHBEA IR O N %4 R?ONHN/R3

0

HO cn RAL » R CN
+ NH, N

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

E-1a (1.00 mmol) 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 is
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

LOH
2 @ N
R CN 2
N NH,OHHCI R\NJ\©f\NH
H - - N 2

E-2 (R¥=Me, n =0} E-3(R3=Me,n=0)
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Examples 111-1 to 111.10 tRet # R1 RZ R3 (HPLC) (M+H)" [min] CF3 N

1%%09/56%7,}}1 111-21__ /NNCH3 N 111.3 iCCH3 -N111-4/ %?EP%O?/O%%O‘
H ~N111-5(1/CH3 s s CF, N-N111-6 'CH3 N 111-7\ N/ CH3 N WO

2008/003770 57 PCT/EP2007/056860 tRet # Rt R2 R3 (HPLC) (M+H)®
[min)

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-HPL.C 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 tvpe IIT

Y
LOH ==
0 0 Nl \
2 =
HO N R~
O — e
H
E-3 (R® = Me, n = 0) Il {R% = Me, n=0, R ”.9” )

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
I are obtained.

Analogously to this method additional compounds of type 111 are obtained from the corre-
sponding intermediates E-3 and the corresponding carboxylic acids (cf the Table that fol-

lows).



N-N 111-8 0-- CH3 N N-N 111-9\N/CH3 H N-N 1lI-10\ /s CH3
ma?tr%ge ia(%s -4HO'IR~+RANNHZH C-laE-4 (R3=Me,n=
Benzoic acid C-1a (1.00 mmol) is dissolved in 10 mL anhydrous
DCM/THF (2:1) and 10 combined dropwise with oxalyl chloride (1.05
mmol). Then a few drops of DMF are added and the mixture is stirred for
2 h at RT. The mixture is evaporated down completely using the rotary
evaporator, dissolved in 5 mL DCM and a solutiongpf the amine (0.95
mmol) and Hunig base in THE (2.80 ppmol) is @pgﬁe: dropwise. Then the
mixture is stirred for 3 h at RT. After fqueous yyorking up and
recrystallisation from EtOH the co?ﬁpo fds™ 5 EM4 are obtained.
Analogously to this method additional ceqp®ungs E-4 are obtained from
the correspond- ing 3-iodobenzoic acids and the corresponding amines
RZ-NHZ. WO 2008/003770 58 PCE@E%&QZ[Q%Q;}QQ General method of
synthesising intermediates E-5 R\ O O N' 11 H/ -~ RAH OH E-4(R3= Me

amples V-1 to IV-10 5 General method of synthesising,, 47056360
0)

n=0) E-5(RB= Me, n¥0) 5 E-4 (1.00 mmal) is dissolved ih affydrousyigHE
(20 mL) under ﬁrote(:tive (fas, cooled to R20C and ddmt nﬁ'éﬁ:r%?th iRy C
solution (2.6 mt 8 M) Themixture g stirredfor-2
Y
-1 Q d CHs
\ /
[FPYES SN, N /s ’
g
-2 P aw CHs
______ N
!
)
-3 P s CH,
N
()
-4 P . CH;,
\N K
H
()
15 - . CHy
wwwwww s/\\r
N CF,
NN & _
116 JY W CH,
______ N 4"
=N
-7 S CHs
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h at this temperature. Then CO2 is passed through the reaction mixture.
After 1 h, NH4CI solution is added and the mixture is extracted twi '
EE.O'FP]%B@%%@ined organic phases are eXtracted three times Wit?}lié §&g¥g&7f056860
NaOH solution and the combined aqueous phases 10 are then acidified

with 6M HCI and extracted several times with EE. Drying on Na2S0O4 and
evaporation using the rotary evaporator yields compounds E-5. Additional
compounds E-5 are obtained from the corresponding compounds E-4

analo- gous§ly o this[metnod. " I5 [General method of Syfthegisin
compounds of #pe IV \N R! NHZOHHCRH E-5 (R3R: Me({HPE®) R(\\x@ne
N TBTU CNHNNHb)H/ OH E-6a [V(R3=Me h=0 Rt:_Hnin]
3-cyanopytidine (1.0 mmol), hydro ine hydrochloride (2.20 mmol)

and NEt3 20 (2,20 mgl)‘é—ré refluxed laMeOH (2 5mll) for 2 It, Then the

reaction mixture Is eyapo- rdated downQusing the rotary evaporatar and
worked up under agueous- ndiqions. The hy- droxylamidine E-6a is
obtained (HPREE-MSH-tRet=0;00minr-MS{M+H)=138)-WO
2008/003770 59 PC T/EP%O_Q?/0568 nalogously to this methpd

hydroxylamidingg E-6 generally are obtamed from the, cprre- sponding
nitriles. b) E-S (1.00jmmol)iis dissolvem AF (b mL), |combined with
Hunig base (5.00 mol) 5 aiid TBTU (1700‘mmol) and stirred for|15 min at
RT. Then B mmot) s added and the mixture ig stirred o1 4'd at

RT. After agueous ork\i}nzgg and evaporation using the rotary

evaporatorthdilirg&idie | n up in (5. mL) &t stirred for 4 h at
110C. Af- ter cooling, compounds of ty by way of gxample dre
obtained by chromatographic purification by RP-HPLC, 10 Analggously t
the methods described hereinbefore the compounds of type IV in general

O

Synthesis of Examples I'V-1 to IV-10

General method of synthesising intermediates K-4

J 2
HO 2 R |

C-1a E-4 (Ri=Me,n=0)

Benzoic acid C-1a (1.00 mmol) is dissolved in 10 mL anhydrous DCM/THEF (2:1) and
combined dropwise with oxalyl chloride (1.05 mmotl). Then a few drops of DMF are
added and the mixture is stirred for 2 h at RT. The mixture is evaporated down completely
using the rotary evaporator, dissolved in 5 mL 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 hat RT. After aqueous working up and recrystallisation from EtOH the compounds
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 R*-NH.
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are synthesised using the corresponding amine R2-NH2 and the
correspondl nitrile R'-CN (cf. The Table that follows). Rt O N// R? N

éée IV-1 to IV-10 tRet R' R2 RS (HPLC) (M+H)" [min] PéTZ’E’r\i‘OOWO%%O
IV 1 I_-/ (OH3 NIV-2/CH3 NIV-31--/-0"  OH3 N WO 2008/003770 60
PCT/EP2007/056860 tRet# Rt R 2 R3 (HPLC) (M+H)+ [min] N 1V-4iN
CH3 H NIV-5ill CH3

General method of synthesising intermediates E-5

E-4(R3=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 ;PrMgCl solution (2.20 ml, 1.8 M). The mixture is stirred for 2
h at this temperature. Then CQ; is passed through the reaction mixture. After 1 h, NH4Cl
solution is added and the mixture is extracted twice with EE. The combined 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;,SO4
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 tvpe IV

/N
Z" N
NH,OH-HC! | E-5(R=Me, n=0) N
MU N PRI el LN
TBTU N ©
Hll“ NH b)
OH
E-6a IV (R®=Me,n=0, R*m‘p/“ )

a) 3-cyanopyridine (1.00 mmol), hydroxylamine hydrochloride (2.20 mmol) and NEf;
(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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Y CF, NIV6\\(CH3 N-N IV-7 N, CH3 N-N V-8 o CH3 NNIV9\N/

CH3 H N-N IV-10 CH3 s~-, Synthe5|s of Examples V- 1, V-2, VI-1 a

V2 BEBHHGunds of general type V and’¥/I are obtained by geneprgﬂ;mﬂow 056860

known methods according to the synthesis routes shown in reaction
scheme F. WO 2008/003770 61 PCT/EP2007/056860 O R? H e-~3
V-1N-2 and VI-1/VI-2 tRet MS # R' RZ R3 Q--(R') (HPLC) (M+H min N Ri
V-1 CH3s/Y R' N

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

are synthesised using the corresponding amine R*-NH; and the correspondmg nitrile

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

1

R
0 N~
R2 | N
\u o
RB

Example IV-1 to IV-10

tRet
1 2 3 MS
# R R R (HP!_C) (M+H)*
[min]
[
1V"‘1 P CH3

V-3 | = CHs

ol
< M
[ S N S
)
V-2 o ‘A CHa
ER S N 4'
fo




V-2/oNCH3s R' ~NVI-1'../_0CH3~J ~NVI-2 ~/ CH3 s NN
Synthesis of compounds of type VII 5 General method of synthesijsi

S AIBHTET G 1 F2N NO2 R2-COON Bl H H N NO2 Reduction &%ﬁ?&mm“
NHZ G-1 (R3=Me, n=0) The carboxylic acid R2-COOH (1.00 mmol) is

placed in DCM (5 mL), combined with 10 SOC12 (3.00 mmol) and

catalytic amounts of DMF and stirred for 15 hat 120C. Then the mixture is
azeotropically evaporated down with toluene several times using the

rotary WO[20087003770 62 PCTJEP2007/05686D €vaporagQy. 1he
residue is take# up in 5 mR! DCM, combiied with nioailk¢l.q O(M“fr%pl)
and Huniglbase (1.00 mmal) and stirred for 2 It at RT. Thé®Edction
mixture is|then diluted with DCM (1 ) and extracted under agueous
conditions, B)g\gayin; on[MJSO4 and vaporating (r:hl_p arganic phase the
amide is obtained, which is reacted futther. 5 Without3a|1y further
purification steps. The amide obtained F&.OO mmpl) is taken up in MeOH
(5 mL), combined-with-NFH4Cl-50lr—0-5-mmeHn-5-mi--H20)-and-heated

to 75C. Then iron pcuwd@m mmot)is added |batchwise and the

mixture is $tirggd;for: 30 min.at 75C. Afteryemovagl efithe excess iron
(using a mpagnet) and evaporation of th Ction mixture using the rotary
evaporator, the 10 compounds G-i are precipitated out of the remaining
aqueous phase. (N-B-if thecom-"pound does not precjpitate, Gl may
also be obtained by |extragtion or| by cramatographic methods.
Moreover, thetYrifro grow@y also be reduced ysirgsother methods
known :

V-7 ,1\1) v l | CHs
\N 5 s
...... !1 i
N
V-8 ,{\I) 4= | cH
------ \N/ . K4

V-9 /gﬁ 2 B e
\N i
...... H ,"
\N'*-N \?
IV-10 /ﬁ)\ J /?L, , CH,

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

5  Compounds of general type V and VI are obtained by generally known methods according

to the synthesis routes shown in reaction scheme F.
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from the literature, such as for example catalytic hydrogenation with
caiabis/amaynts of Pd/C or reduction uging methods known fropcther2007/056360
literature with SnC12 in hydrochloric 15 acid.) Analogously to this method
3-nitroanilines in general are reacted to form compounds G-1. General
method of synthesising the intermediates G-2 R2 N NHZ RZ N N3 'Y ~Y
20 G-1 (R3 = Me, n =0) G-2 (R3 = Me, n = 0) Anilines G-1 (1.00 mmol)
are dissolved in 10 mL 2M HCI and 10 mL THE and cooled to OC. At this
temperature NaNO2 soln. (1.20 mmd@}i is added and the
mixture is stirred for 60 min. ThBA, Né T 0 mmol in 5 mL H20) is
slowly added at OC. 25 The reactigh mix is stirred for 30 min at 0C and
then for 1 h at RT. After aqueous worki p &€ compounds G-2 are
obtained, which are further reacted without any further purification steps.
WO 2008/003770 63 PCT/EP200eB6é860d AalBéusly to this method
the c IsG=2-imgeneratare obtaimed-from-the-com= pJunq'getG-i. NS
Genetal met%vlod oRsynthesising gdmpoundsrdf typedvdiR N.; LN, N(m+H
B-O N.N G-2(R3.=Me, nj=0) R2 /N N'NN O V]I(R3=Me,n0}R'$thin] )

1,5-dinethylpyraz -~4-car hyde (1.50 mmol) and.Bestmann-Ohirg
reagent(B;O, 2.40 pimol) are.placed in rneélgenol\(ﬁﬁ L) gnd combined

with pptassium carbonate (3. 8/
R1
B )\
V-2 = CH3 }\“‘\S
RI
Y _ Ay
VI-1 = J ) . CHs, N/
...... NT
R‘l
! sy
Vi-2 e CH; el

Synthesis of compounds of type V11

General method of synthesising the intermediates G-1

H
HoN NO; R2.COOH R? NG, Reduction RE_N NH;
— T — T

G{(R¥=Me,n=0)
The carboxylic acid R*-COOH (1.00 mmol) is placed in DCM (5 mL), combined with
SOCl, (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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15

20

25

10 mmol). After 12 It stirring at RT the corresponding azide G-2 (1.00
mnehhisadded and the mixture is stirredy,1.1 mL of a 1M sodiumpr/gpa0a7/056860
ascorbate soln. (1.10 mmol) and 2.0 mL of a 0.1M CuSO4 soln. (0.20

mmol) are added and the mixture is stirred for 7 d at 40C. For working up

the mixture is evaporated down under reduced pressure, mixed with water

and by the addition of 2M HCI soln. An acid pH is obtained. The mixture is

then repeat- 15 edly extracted with BE, the combined organic phases are
deegbanthig S0 dilidre ¢ saaictrevaporated DOM, vndbinkedwutbd pressiire.

B omatographic pyrificationp by RR-HPLC the.c ounds Vll-1to. . .
R S R R O s G IR L Mgy mivere
ais dnal djous! mathbd Mo thd. pendesporniidgcdenmpxaially obliosh & 3-drying on
pykidyl-ethyne. 20 Analagously to the methods described hereinbefore t
ST e U I e MRS Rl A e
centhspondirgriidepydickRiq@H®and the corresponding azide G-2. WO

HE B te s e AR R B e e g o

- NENS e @HBN-NLOM a2 d hakcdH3 750N T ar@HB wdeN(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.) |

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

General method of synthesising the mtermediates G-2

. H H
RYN\Q/\NHZ R\H/N N,
! — T L

‘G-1 {R3=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,O) is added and the mixture
is stirred for 60 min. Then NaNj soln. (1.10 mmol in 5 mL H,0) is slowly added at 0°C.
The reaction mixture is stirred for 30 min at 0°C and then for I 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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VII-4 N/ CH3 H N-NVII-5CH3 s CF3 N VII-6, CH3 \N /C\N VII-7

CR3 ;b 2008/003770 65 PCT/EP200Z{056860 Exam- R' RZ R34B8bqm/0s6260
(HPLC) MS (M+H)" pie [min] VII-8 a CH3 ~N VII-9 CH3 H VII-10 ii CH3
CF3 N~ VII-11 s?N CH3 N VII-12 N CH3 N~ Vii-138? 0 CH3 N

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+

o <

}"*N B-O §\I\ G-2 (R*= Me, n=0) 2 B N
S\J — I Y
o= 0

o
L. - vn(R3=Me,n=e,R1=j§;$‘ )

1,5-dimethylpyrazole-4-carbaldehyde (1.50 mmol) and Bestmann-Ohira reagent (B-O,
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 correspondihg azide G-2 (1.00 mmol) is added and
the mixture is stirred. 1.1 mL of a 1M sodium ascorbate soln. (1.10 mmol) and 2.0 mL of a
0.1M CuS0y4 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 soln. An acid pH is obtained. The mixture is then repeat-
edly extracted with EE, the combined organic phases are dried on MgSOq, filtered and
evaporated down under reduced pressure. By chromatographic purification by RP-HPLC
the compounds VII-1 to VII-5 are obtained. The compounds V1I-6, VII-7 and VII-8 are
obtained by an analogous method from the corresponding commercially obtainable 3-
pyridyl-ethyne.

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.



?-N VII -14 sN/ (CH3 H ?-N VIl -15 SCH3 s WO 2008/003770 66

P&d HsR2094/956860 Synthesis of compgunds of type VIII Compeggds-ah70ssss0
general type VIII are obtained by generally known methods according to

the synthesis routes shown in reaction scheme H.5R1 NRZN ,N ~(\N

O R 3 Examples VIII-1 to Vill-10 tRet IVIS Rt RZ R3 (HPLC) (M+H)' [min]
CFAN-N VIII-1 (CH3 \N N-NVIII-2 N" | CH3

Examples V-1 to Vii-15

Exam-
ple

R3

tret (HPLC)
fmin]

MS (M+H)

Vi1

CH;

Vii-2

CiHs

V-3

CH,

Vil-4

CH;

Vil-5

CH;,

Vil-6

CH;

V-7

—

CHs;




1 \N-N VIII-3 Ao CH3 N-NVII-4 NCH3 N H N-N VIII-5 CH3 s WO
2008/0034 70,67 PCT/EP2007/056860 #Rt RZ R3 tRet (HPLC) (%ﬁh%m%%o
[min] CF3 N VIII-6i/CH3 N~ VIII-7 > CH31 ~N VIII-8 (io CH3 N VIII-9
iN/CH3 H -NVIII-10i/CH3 s The following Examples describe the

biological activity of the compounds according to the

Exam- R R? R? tret (HPLC) MS (M+H)"
ple [min]
N
Vii-8 L = CH,
\N/
=N
!
VII-9 P & CH,
______ N
H
SN
VII-10 P ;N CH, -
...... s)\
CFs
FN
vikit | S v CHy
- - N ,‘
/:N
VII-12 ST) a CHs
,,,,,, \N
f
/_-:N
VIi-13 sj) = CHs
------ \N/
/:N
Vil-14 SW) A CH,
N
""" H
Vil-15 SF/N \?N CH
] N \




invention without restricting the invention to these Examples. 5

Compaungs-af general formula (1) are chgracterised by their widefang817/056360
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. 10 WO 2008/003770 68

P ERZB07QRA860 ukihase teptBYRES (V600E) In a dilution series, 10 L
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 .
Medaiponivis Drg diRalicopeaNTRHRLBfIMER) Seretit b I8 R -Rad ding to
(V600E) kinase solution are pipetted in (containing 2.5 ng B-Raf
(eotibRRERES ShawmiT FaqEhifEBedls 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 ZﬁlsL ATP solution [625

M ATP, 75 rnM TrisHCI pH 7.5, 0.05 % Brij, 0.5 10 sodium

orthovanadate, 25 mM magnesiam aget
P2850, dilution recommended bﬂﬁle ’ r), 0.25 mM EGTA] and
10 L MEK1 solution [containing 50 ng Bigirdated MEKL1 (prepared from
purified MEK1 according to standard procedure, e.g. with reagent EZ-Link
~ Sulfo-NHS-LC-Biotin, Pierce 21335) in 20 mM T iFHCI pH 7.5,0.1 mM
EDTA, 0.1 mM EGTA, 0.286 m\'& Sns

2tate, 10 % 15

glycerol, 1 mg/mL bovine serum albumin, T mM dithiothreitel],and carped
N
ra

out for 60 min &t RT with Ronstat agitaion. The reRictiprHelstd
the additionh-of-12 L of a 100 mMIEDTA solution and inmlljﬁéﬂ fd

further 5 min. 55 L of the ¥gagction solut oh are transferred into a
streptavidine-gmafed platei(elg. Strep “ta ell HighBand, Roche #
11989685) and shaken gently for | h ‘in order to kind 20 biptinylated

MEK1 to the plate. After removal:of the qu'(Jid the! plate is washed three

times
vill-2 ,-%) J | CHs
\N ,"
...... / -
Vill-3 /%) 5
Vill-4 /ﬁ) S | CHy
Vill-5 /%

CH,

z\/

T

CH;

-
=
|
=z
% —
)‘_;Z

w
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with 200 L of 1xPBS, and 100 L solution of primary antibody plus

0

ewfﬁzb%gp-(}abelled secondary antibody [Anti Phospho-MEK (Ser21

ignaling # 9121 and Eu-NI labeled Ynti-rabbit antibody, Perk

2770

Elmer # ADO1015], each diluted 1:2000 in Delfia As- say Buffer (Perkin
Elmer 4002-0010), is added. After 1 It agitation at RT the solution is 25
poured away and washed three times with 200 L Delfia Wash Buffer
(Perkin Elmer # 4010-0010). After the addition of 200 L Enhancement

Solution (

at RT and then#nea
"Delfra Time_Resolv
determined from the

se d e-a
d g{gerithms (GraphP
D Most com

30 Marqua
PCT/EP20
very good i
have an IC
Measurem
melanoma

human tum

Type Cultu
supplemen

rkin Elm

er 4001- 00
suredih a W
d.Eluorescs

[0) the preparati
allac Vietor us- i
nce (Europium)

hohe

piegrain

'_1C5Q vAist

akgQ for 10 min

fa+H)"

e

D7/05686
nhibitory

effect in this

.. GF
ctivity carves us
adszFFU). WO 2
boundg-ofitype |
B- Raf (V600E)

088/0p3770 69

inhibition test, i.

ing Standard Levenburg

- VIII exhibit a ¢

ood to
e. they

0 value

ent of the
ceWdl-{SK
our cells,
re Collect

of less than

ion (ATCC)]

inhi of
-M ) To meaglr prolife
cells-of-melanomai¢elliine

M, generally Ie
prolifexation on

are cu‘tivaited in

SS tha
cultiva
reéidn
SK-MEL28 [Am
MEM medium,

ed huma

n 100 nM.

n cultivated

5
N

brican

ted with 1

alf serdm, 0.15 ¢

M

é@l:ZPJZ%’OWO%%G

6 NaHEOB, 1]

sodium pynuvate, 1 ¢ sentiahamino acids (Gipco 11140-035)

and 2 mM (bluygp’?‘ﬁne. cellsarg irp,96-w8|| flat-bottomed plates

at a density of 2500 [cells-per WeILin supplemented MEN mediurh (see

above) andincubated overnight ih an incubator (At 37Cland 5 % I1CU2)

The active substances a ddeat to ells in varioug concenttations so
nf cencgntrations f

as to coveria {gnge 50 M tQ:iLi niM. After al further

72 hours incubation,| 20 | Alamar 15 Blﬁﬁ agent (Se?mee Ltd.) is added
to each we|l, and the cells are inqubatedfor'a further 36 hours. [The
colour change-of-ther-AtamarBluerreagent-ts-detenninediin-afluorgscence
spectrophotometer (e.g. ini, iges). EC50 values are
calculated Jsmlg-16tanda@ver algagithms
(GraphPadPrizm).

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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20 Measurement of the inhibition of the Raf signal transduction cascade
(Rh9shhailam status of ERK) Activating B-Raf triggers a signal  per/epaco7/0s6860
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- 25 ment of the cellular activity of Raf proteins. The

human melanoma cell line SK-MEL28 is cultivated in MEM medium,
sépplementBaR #iifVA@T) foetal calf serum, 0.15 % NaHCO3, 1 mM

sodium pyruvate, 1.% non-essential aming acids (Gibco 11140-035) and.
Sk e A e T R AR R B s ™ At
indateat@tcodidrtiightcncansindat@tbsoat 8y Cranch 5ap CA2pritheradive from 50 pM
sub- s e added t tge ((:j%ll ' éﬂ;’ﬁer It concentrations, so as to
cg"vér“iaef;;fg%é}é ac?&r?rc‘%%n&? ) 8%8 70 s&PCT/EP2007/056860

trafigisdtom BARANV6ODEMAke sthaisuhstanpesedauddoaanmiaft thiwverB-Raf

fo f(gb}r‘% Su- pernatant,is.re %% h];c treated, wi 0 gg
S B o OB oy RS T it o g m
formialdetyiley smldtien ithé&cghisard, jengmdabilisiad forertimdbspeach mitviadithiothrei-
with 20 LObe 1.% Tritgn X E(i 1xPBS) fo in 5 and then. treat .
o 750 P SrEt g SRt T e R RS U A R Gy the aaa
HiGinpdd 80041130 Pnddlda@I [ G20 58 ARREH) nbdd dpedicbpdt 90 miifs Therj, 0.5 mM

blocki - lution, | laced b ItL, of [uti ith o

B S TR RS e o
bidibkiing salatiorsrsed b tvenamdfictubaidd duavhighit af 46d Aftel. MEK! solution
3 SRR GRS MOAAHAS U o s
apsmlmﬁm,@f-ghw@ewm@atﬁﬁrﬁb&o&%fa@ﬁi&@ﬁlfﬁwm,Iﬁ@_tqglébiitﬁ) in 20 mM
narsarRdE ARG ASA 0,8, 0AKR AR Ciied 4000 PIBSK R, 10 %
solution, see a ove). a

e solution contain- ing secondary antibody is

reghooved, Wastiell owitieresumitso:mie TwadiihiathrBs)] fordkcamiadieut for 60 min
CaCR $I/AY ﬁaﬂ?é%%h‘ﬂiéﬁ F‘i‘ﬁ%%%&al%ﬁ%&”ﬁggg%- SRR PTG of a

staining 15 solution, a 1:1 mixture of TMB pe ase substrate (e.g.
Kirite galdr 818 IPespjutiah orat oriaated dov 6-02jhend peroxidase solution B

(%%% 6 AnkiEegAR it e De LARRIUSRE 2 ereptavidine-coated plate (e.g. Strep-
tawell HighBond, Roche # 11989685) and shaken gently for 1 h at RT, in order to bind

biotinylated MEK1 to the plate. After removal of the liquid the plate is washed three times
with 200 pl. of 1xPBS, and 100 uL 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 # AD01015], each diluted 1:2000 in Delfia As-
say Buffer (Perkin Elmer 4002-0010), is added. After 1 h 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 ul. Enhancement Solution (Perkin 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)".

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

Marquard algorithms (GraphPadPrizm).
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65-02) is added and the mixture is incubated for 5 - 20 min. The reaction
issensied hythe addition of 100 gL 1 M phesphoric acid and the  pe1/ep2007/056860
absorption is determined at a wavelength of 450 nm in a photometer (e.g.
SpectraMax Plus, Molecular Devices). Standard Leven 20 burg Marquard
algorithms (GraphPadPrizm) are used to calculate the EC50 values from

the dosage-activity curves. Most compounds of type.I- VIII exhibit a good

to very good activity in the two cellular assays described, i.e. They have

aEC bnvalurdefolbspeHan G N e2bilfihe sulbbtanees gichebitwsanteffect in this B-

inyenti B:Raf kinase.inhibitors. As can be demon- strate DNA
TS B E P RS S ey S T S ety s

tidmof Pooifération achieved by the compounds according to the invention
is brought about primarily by preventing entry into the DNA synthesis
phase. The treated cells arrest 30 in the GI phase of the cell cycle.

Betassenéthelitbioldgnabprapsigstiemcompolivdsdh lfamalaells
\%)@;@ ing to the invention, the isomers, pharmacologically acceptable
i 770 71 PCT/EP2007/056860 salts and polymorphs thereof

alle» thensfocslifatiigofoptha tiieatedéntnedndisease sdharatiter! isebiyyma cell line

e j r.abnormak.cell iferation. Accorgi 1the ¢
A R A A SRR O S SR e s,
exarpisie¢hizserdtin pSaddst zren Hattrennri the Golail€Hveidond seditimepyruvate, 1 %
Col .5.and ¢ e for this ingication.,Thi a

R ARS8 A TS SR 03 el o
varipersvsih 8 asfromtomed pBscrmpledeositlisd 258l wills excesdlve srpplemented MEM

gggafm@'(g«t&!'MJ&B%@@%&@%&%S%&% %fg%'eﬁi_ il infestiansde g 50 co,). The

Kaposi's sarcoma); inflammatory and autoimmune diseases (e.g.
colitise anpriaiscAieidded sodiseaells lomerutormagiringianssyestricover a range of

rgﬁmc%%'rg?oq?fil&r[ a6, Iwpgh ang/ OAR@{%%H&M%‘%&%'%@%@% ul Alamar-

ymphomas and solid tumours (e.g. car- cinomas and sarcomas), skin

dBkggesgeny(Sssokadit);) diseltsd S basoreil hyik HptasiBswiidnowdreted for a further
chgy %%R%@S%Mo%hm{ﬁ?@%ﬂﬁé%mﬁ’sfu%f I%gl%%@sgdéigﬁﬂméé% a fluorescence

hepatocytes, bones and bone marrow cells, cartifage or smooth muscle
cellecpehitioatitbrdls. (@agnishddolecular Devices). ECsy values are calculated using

Standard Levenburg Marquard algorithms (GraphPadPrizm).

Measurement of the inhibition of the Raf signal transduction cascade (phosphorvlation

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 acﬁvity of Raf proteins.

The human melanoma cell line SK-MEL2S is cultivated in MEM medium, supplemented
with 10 % foetal calf serum, 0.15 % NaHCO,, 1 mM sodium pyruvate, 1 % non-essential
amino acids (Gibco 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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metrial hyperplasia)); bone diseases and cardiovascular diseases (e.g.
restenpsis,ang hyper 15 trophy). They argflso useful for protectingtxpr007/056860
proliferating cells (e.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- 20 vention, without being restricted

thereto: brain tumours such as for example acoustic neur- inoma,

astiooyidinnas ugMas Mﬂ)ﬂytk%tmmma‘ibfﬂtaryeaﬁﬂdtymm for 2 h the su-

proto ic_astrocyt |sto rocygom:

RS e o PR g ik PN dchde solution

hmmmﬂhfdﬂmunsw&lﬁtﬁs}wwammmhbl Glhdidehade gyt the cells are per-

horm ducm tum r and.A ou ) .

(a%re%gléc%)%co rtolrﬁ’ic 2??10%1&% hf:irgéll haryrll?g t&lmon X100 (in 1xPBS) for 5 min

mﬂuﬂﬁblasmdaﬂ,tmm lpgﬁm‘fha&lamg ﬁbﬂgﬁdﬁt{d r‘ﬁgimmhsed meitken TBST (10 mM
lasms) urs of th etativ

R R S B R TR B R SRl g plockine so-

paragafgienadhhepiehed oS- gbmﬁa chhatoaffinthnpa)rang antibody (mouse anti-

- SgmySicaroLEu Lmay" TIONTS 01 e RSNl ACTVOUS Y e

nripu ion netroma, neurofibroma neénnoma (neurl
Sohwargmm‘iﬁa)ﬁefmﬂ chalignaot SChwaohoiomaad wmemag furaaurssofithed. 1 %

CHUEIETMOUSISIE sieh WO, 2008003740 12 PETIERAOOTIONEAR L1 ot
rain Marrow tunmours: mtes ihal cancer suc as for examp
can(hnmm afohtrrecoadtupargdiody émhb;tsmmlrmtmtmwam thibalseuadish peromdase

e“‘b‘ﬂiﬁ@%%‘fh eistbc??al'm Fsa' Ceﬂuﬁgﬁc's%%’%adv%?“%%%ﬁuﬁon contain-

et or Carcnomia of the pancreas der cancer or carcinoma o
blm@demmdvgwandmdcbmmdamm&vw@mmh exatndleemgih3 xPBS) for 5

cellip @'l:%@}%& r%&%%?ﬁ?&fs&%@a%%‘ﬂ'lﬁ’@%@f%@”%”%rﬁﬁ}é‘”l 88!l of the staining
bronchial carcinomas ‘such as pate epl ellal carcinomas

adehticarcidohmixtmd darid B ekttorvdattah batwitedmad ithegsrd &nBerry Laboratories
S fap I | S tiggduct I= .
nlgch%a%oﬁ d ca}cirr?)ér?%q%obl%??n%asn%? cgjr%momég% ’i%r ca c%%agr%ﬁbms #30-
a@ériByisticided-aoihthnmintid papileryated dimohral honnHddigkirtstion is ended by the
ly I velen
e e S R A O mjned at o wavclength

9Ot nterine phefoarctir éngorhestiabbircibmablesrpub edasnomtgndard Leven-
CHEM&BERS algorithms (GraphPadPrizm) are used to calculate the ECsg values from the

dosage-activity curves.

Most compounds of type I — VIII exhibit a good to very good acti\-/ity in the two cellular
assays described, i.e. They have an ECsy value of less than 5 pM.

The substances of the present invention are B-Raf kinase inhibitors. As can be demon-
strated by DNA staining followed by FACS or Cellomics Arfay 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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(Cancer of Unknown Primary); ovarian cancer or ovarian carcinoma such
ag;ANEiNQis; endometrial or serous caneer; gall bladder cancer; hiledueh70ssz60
cancer such as for example Klatskin tumour; testicular cancer such as for
example seminomas and non-seminomas; 15 lymphoma

(lymphosarcoma) such as for example malignant lymphoma, Hodgkin's

disease, non-Hodgkin's lymphomas (NHL) such as chronic lymphatic

leukaemia, leukaemic reticu- loendotheliosis, immunocytoma,

ptatmoclpoigan (mlikiflersny ete tha)e fonenuitablasteonha, trBunkétiisofdivehemaharacter-
T-zgne mycaosis fun%)ides, far -celljfan?glastic lymphoblastoma and
I)}ﬁ?phgbﬁa%?%sﬂae;qgryﬁggg?'c%nc 108 A8%or example tumours of the
V%%%!)?é:)l{:ld% ,Stﬂer%r%o fgxl%tsa elt’c cl)ogi%l %QQhSéL{plgpt{[%lnl%rrgn%%glegfle@%ﬁrgﬂ“ier tumour
bone cangesF such asfor exampfe 08teo- chon roma, ehon roma, .
chdidrbbtastonpds Ssndromyxoitt fitrechas ostdomta)wstesitkasa tednhiag Colo205
ostgehipglome £93INeRNIIG AL YR A AN SR IO hincs of th compounds
chondrosarcoma, osteosarcoma, Ewing'’s sarcoma, reticulo-sarcoma,

plasoding omihe gianticell foneating-rous tysplHddianpmnrenile bone cysts

and aneurysmatic bone cysts; head and neck tumours 25 such as for

ekampecarhoisrs e thglipscasingue;, fusrokitislinsothcotaicastydglmesample:
p@ifaﬂﬁfe?ﬂb\@r&%aﬁ%'a%@?atp&@@%%\(ﬂé();ngﬁﬁ@&w&iﬁ?éﬂ&%%ne diseases

and middle ear; liver cancer such as for example liver c€ll carcinoma or

heaateelilisl artbsind e R e fiseesck gomies surhai fondavipldeding); bacte-
l%?ﬁm@ﬂﬁﬂf‘& @%@zmé%laﬂ&q&ﬂ%ﬁﬂ%?%ﬂﬁﬁggﬁm"§0(1'1°d—1,lu)m%urs (e.g. car-

acute myeloid leukaemia (AML); chronic leukaemias such as chronic 3

ysrorrascansLkaepmasiC sk diseante (R ksieriatikbcsrase Mrspdsesuesplasia which
CRRCET A RIEE L GHCINCIRRASHEM ARURLEXAIRIG R i'sk?ﬁyoﬂ%té',%%@%cytes, bones

mucinous adenocarcinoma, signet WO 2008/003770

PO O o0 IS688 0 Atiblest eareinethaselrsdutispitiebial smbrtmg. endo-
Sm%lfgﬂl})?@i:ﬁmﬁ??iﬁ_ aoskwndifferentinteds CAICIN M@ LSRN0 R3S BYGRi 88nd hyper-

for example superficially spreading, nodular, lentigo- mali(zga and

alrabehtiGhes AR HIHE (Pe R caries Prelifeatne cellafssmd Riprai e, blood
CaRIPRADABE RS HERN A GTAMIIZ SR 06 AP ageALeANSRY or cy-

or carcinoma of the 5 oesophagus; penile cancer; prostate cancer; throat
cHHEEKdFEarRbmas of the pharynx such as for example nasopharynx
carcinomas, oropharynx carcinomas and hypopharynx carcinomas;

retinoblastoma; vag?ina[ cancer or vaginal carcinoma; plate epithelial ,
cEpgiggample, the following cancers may be treated with compounds according to the in-

vention, without being restricted thereto: brain tumours such as for example acoustic neur-
inoma, astrocytomas such as pilocytic astrocytomas, fibrillary astrocytoma, protoplasmic
astrocytoma, gemistocylary astrocytoma, anaplastic astrocytoma and glioblastoma, brain
lymphomas, brain metastases, hypophyseal tumour such as prolactinoma, HGH (human
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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mas, adenocarcinomas, in situ carcinomas, malignant melanomas and
saisomas;thyroid carcinomas such as fog example papillary, folliggapoo7/056860
and medullary thyroid carcinoma, as 10 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-term

treatment of the above-mentioned diseases, optionally also in

canbanation buib nadiothenapyel bikeindbisiatesofihe farté:conppoesndsoma of the

such as e.g. cytostatic Qr.cytotoxic supstances, cell.grolifera- tio .

R oA A G e SRR ST, G AL B o o besalioms or
Chisplaiidarefirgane pdicratidacditenaydasciisesha thejranwnaes biadder cancer or
combination.with _other active substances according ta the,invention
TSRy 1o e S S PR GO BORR S SIog ity Qe ygmte sl
subistaneedaCherhothesdpaudit] agemsmdichnd ayharadinoitidtenedisl carcinomas

co inat(Lotn witt trlue compounds gccordin to éh%I{H‘fE”“E’”ﬂf}%'g& il carcinomas:
WIHKBGE B PR B P IR IS S ST FEE TIOAMAS SRS 14 STG g LSS B :
abtihsrmoces(etgaddn exifen]donemifeneciadmdfeneydhlvestfdmbting ductal carci-
megestrol.25 acetate, flutamide, nilutamide, bicalytamide, . . §
R S ro s S S A erenrppocysic car
floticece sislore; Aayxyanmésteranenriidigkipprbgephernme(MNdLreatide) for example
m inhibitors (e.g. anastrozole, letrozole, liarozole, varpzole : _
o S R dE o e B TG R Rt ) B mucosis fun
gesemslintadetatadeprokdddpathibitarsindigaowttofastors ¢grawehFaBtorgdrome

sych as fi mple splatelet derived growth factor” and 30." -
gt?al‘{ﬁﬂ}‘ é%ig@lrﬁ%glpgmaf ovarian C chr Oor OVarflgélt&%C?’lg)Ol‘él %§8¥Eu01nous,

e
W , ors are for example "growth factor" anti o
"gro\wthetfad tor mp@@ntmammm;@mmdmmm _sm@h_" gsample
f%ﬁéﬁm% %p,tltrelzlsl%fc\tli\{a% (1)‘19§r/ W3/ %so Fgf’e%g%éﬁps%%%%%@%g% dgﬁ%@gﬁomas;
lapatinib and trastuzumab); antimetabolites (e.d. antifolates such as
mgthteexally mpitivexeapyithidiferanatoplees digtaatd BriphorourHeilgkin's disease,
capesitabin: an itabingRYrine and.Adenosine 3 .
SR AR Y S B i
filaraheyssnitumoocgotivioplesniegyteanthtasyoihssydihms) simmunoblastoma,

dﬁﬁ%ﬂ?ﬁ%&g@gﬁgf Li'%%'@e gllﬁ}ggggcmn%gdja%,awz%g%?%%%ﬁ(&%ﬁnph@blastoma and

bleomycin, 0- mycin, plicamycin; strepto um dérivatives
(dvepwisplastamaxddintagienl 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, osteoma, osteoid os-
teoma, osteoblastoma, eosinophilic granuloma, 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 (AML); 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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boplatin); alkylation agents (e.g. estramustin, meclorethamine, melphalan,

chr%ngmbusulphan dacarbazin, cyg&ophosphamlde 'fOSfamé@%Emoowmﬁsao
temozolomide, nitrosoureas such as for example carmustin and lomustin,

thiotepa); antimitotic agents (e.g. Vinca alkaloids 10 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,

tQh@@éH&aﬁﬁﬁ@tﬁ@&ﬁdﬂdM@ﬁiﬁ@ﬁba@ﬁdmiQﬂﬁaﬂ%ﬁ@ﬂﬂ&fﬁﬂ%é&@dﬁgﬂﬂﬁﬁremia&d

such as amifostin, ana odronat filgrastin, in- terferon a
P, HIE RS SHSBAF a2 T RO RS R oA B e et

mﬂogatelﬁra&raetﬂm@ﬁn&w&ablmmm@maaﬁw salchfer Rxamnpleltableisy cell car-
i;élsules u posn?Hles sol&éons par- ticularly qut|%ns for injectian

$oomg of HyReInePIRING of LRV TG RESR FalsiE gbsepgma of the

T@e@m@m ptiile ahaunaeeticathhast ereaPOtNdS)shiavide fMh2@harynx
the ran from 0.1to 90 t.-%0, referablélo .5 t0 50 wt.-%.of the

ORI T R REABP I BRSO e R R SR R beffdpopharym

thardnrags; fﬁiﬁ@@lﬂ@ﬁ@ﬁt@ﬂvﬁgiﬁw chherdosagiapecifigdomayplfite epithelial carcino-
necess%er\{% %?lven several times a day yitable tablets m

oBtAINEL PSRRI 1By TG PR K 0B Bt ARG (Q"@\?ﬁ%ﬁ%"é’%ﬁs thyroid

exaxmmsfwmrﬁplemmmdanISrguﬁhlaamImMmmeaﬁbmalg;roaimmmnoma as
pho phate or lactose, disintegra ts such aisi corn starch or ag}?lc acid

S BIE IR P ‘Hﬁé"%?oﬁ%?h QTS ROR A e cpithelial car-
steadjate aittel clangditoyrageanis daicde lH#tingurelbasenduetcaast the vulva.
carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate.

The tablets may also comprise several layers. 30 WO 2008/003770 75
POk BER200mR8686 0nGdateskthfietsapay betipre phoedtaccordingytdnn treatment of

0 e RS0 IO 18 EBIEB M SUBIANE ey o ot
normally use coafin xamp c"CoIMdoTie or sheffac
afabie; té&lthctiteriicomdioxids mMagTqﬂmhaﬁmdej&yﬁedin&le%mcs cell prolifera-
even:n com- &aﬂbllmes the ¢ Qre maeg aso ¢ nS|st Cmeber of layers.
ero

he “CORIAG B may conaist of A numbe ayers to achieve

delayed release, possibly using the excipients
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
accofding to the invention include, without being restricted thereto, hormones, hormone
analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol
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), mhibitors
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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mentioned above for the tablets. Syrups or elixirs containing the active
sysiancss B combinations thereof accoygling to the invention Mgy rp2o07/056860
additionally contain a sweetener such as saccharine, cyclamate, glycerol

or 10 sugar and a flavour enhancer, e.g. a flavouring 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
p'rmsa'rﬂhma@st'ﬁﬂblarabtmdﬁmirm}ab,mhm&ﬁmlﬁesmtgianéﬁﬁaﬁmﬁenubasancthotrexate,

on are ren[?%red in the usual aél Wth the addltlo .of | otonlc
exe gr 1NE ana es 5 Oa 5n rourat Ip ff‘ in an 1tab1n
agen S, pr A atves sucrras p-hydroxybenzoates, or stabilisers

afkathanetbdEaltsioé eﬂa%gn&da’;anh e tedregteticracidhapienalty a;ladrgnne and pen-
e ifiers and/or ts, whilst if water.is.used as e dil

e{;asl% p?é ¢ ragrgn]ilcl:e dfl‘Iven Sbme y%‘ﬁ ﬁ%rr]?gﬁy %éebﬁ%el%s s&dV htra%}Y(g\l(ge%snstlslCci)l i
dms@lmbg:;alctﬁ;uandmaansfqvmﬁbmmam]edumbidmsmntcampou@,sbIZOmchm dactino-
infusion hottles. .Ca sules containing or more ctlve substan

T R B e AR S I S SRR i, o
nixjrigritke aélc;aMe(sub@am(egmmmammmc&oscthhmelant@@bnsdnmt@mbucﬁ

aQus aéllg]?%ﬁtlg e@ into atlﬂe & %ﬁlu esifz%\amléagéeea%# e tofglt&)g I%%JIE'S%YII'GB.S such as

be made for exam 1e b Cartiers provi IS purpose,
sﬂnkeasrmﬁatrairﬂammamblipeﬁbydenégl;tcphbrathmd@magm§ tlvegeW¥inca alkaloids

EXCIRI OTVgQaCh aYng L{Sed Incélélgig I:‘?no?xﬁ)mnpagd\(yﬁt&gstme al’ld axanes such as
‘Armaceutica accep bl organic solvents such as paraffins Ee g.

ppﬁnﬂi@m&i fdactions), Wﬂgﬂt&bi@‘malsa(élgltgm(mg nesiporleplsdintosins sehas for ex-
functional alcq I
O A Y PSS AL 88 cnc
kamdinandwsb@gﬂrﬂm}@twt@a@unbr@raqrp&mr@e(grgu}"g}@@mnat filgrastin, in-
SPf%rse 1 wg' @8&@ ﬁ 6%% F“ﬁ"g RRAGAUHR L RGIOSGPMe, pa-

u cose ifiers (e.g. gnln spen ité liquors, methyl cellulose,
st.ardtvaatd @I{dmﬁfnymyrrolldone) and lubricants (e.g. magnesium
stearate, talc, stearic acid and sodium 5 lauryl sulphate).

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 pharmaceutically 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 corn 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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The preparations are administered by the usual methods, preferably by
950tm8§g8rmal route, most preferably,jby oral route. For oral o rmpa007/056860

administration the tablets may, of course contain, apart from the

abovementioned carriers, additives such as sodium citrate, calcium 10

carbonate and dicalcium phosphate together with various additives such

as starch, prefera- bly potato starch, gelatine and the like. Moreover,

lubricants such as magnesium stearate, sodium lauryl sulphate and talc

nEyated t@ﬁaﬁhﬂa@s@fﬁgﬂiéﬂ%@ﬁm@ dBlistdo @tiﬁg)@ﬁ%@b -pl;)@dﬂ%ﬁ&a&ﬂdgbusly to the
agueous suspensions the active suhstances may be combined with.

R AR SR erRs ACETE O G SO (5 FRAE g done or shellac,
mentienseahoy eitdhunoapaigaaralgse, TRolidtions atthedstivese or prevent incom-
substances with suitable liquid carriers may be  used. The dosage fo .
iﬁ?&@@ﬁ&ﬁéﬁ%@f& PRS0 SoRsEE Y ?JEPIP%BIE,O&%YSF&b é}’ﬁ‘gﬁﬁé’gﬂe&%ﬁ coating
f&@oﬁamwﬂ' | lﬁlﬂﬁtﬂdocv_f_‘f&a{ﬁgysitdmgﬁﬁ%ltﬁﬂfﬂes ig&ﬁm@ﬁsﬁ%&mﬁl@&? excipients
rom the amounts_specified, depending on the body weight, the route o
aWH%‘EF&ﬂnﬁﬁ?y @‘iﬁ%ﬁ\fiﬁﬁﬁsresponse 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 ..

OO B P AV TS B S 5 S IERSSS PREIPBFIIN Ay s ing to the
bexaeadedy Wddaivagivioisiging dargeeramathtssitmayaheqdyisahtedglycerol or
divide th mgg into a,number of s%aller.doses S read.ﬁ.ver the day. I'het Th
FSHRUIANER ERErD R ERSETon S LA 33 PSS AP IRVt At They
resistciing dtsitd0 seppasiMQROABIRE3 THKEASR CIHRRRB0diIaaB6bxymethyl cellu-

amples.of pharmaceutical formulations gr;l'a lets per tablet. 5 activ .
el SR ) a0t g BRGS0 e B ts wih et

24 wa@xide, or preservatives such as p-hydroxybenzoates.

Solutions for injection and infusion are prepared in the usual way, e.g. with the addition of
isotonic 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 sorbitol 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 0il), mono- or polyfunctional alcohols (e.g. ethanol or glycerol), carriers such as
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polyvinylpyrrolidone 15 mg magnesium stearate 5 mg 10 500 mg The

fi%)éﬁ&g&@%glctive substance, lactose a[/‘éj some of the corn Starﬁgﬁﬁzoomﬁsm
mixed together. The mixture is screened, then moistened with a solution

of polyvinylpyrrolidone in water, 15 kneaded, wet-granulated and dried.
The granules, the remaining corn starch and the mag nesium stearate are
screened and mixed together. The mixture is compressed to produce
tablets of suitable shape and size. B) Tablets per tablet 20 active

seliastanGe asaRiding it Rual)I B0, ayiaeiRsehimey wRed siaahal 9ewders
g microcrystalline cellulose 35 mg, 25 polyvinylpyrrolidone 15 mg
: mg&%ﬁdm%wl&m%%h?ﬁ%}a SUBATY %Féﬂé@%@%@%m glu-
3EbWRAURSHRESEE T RCHEP 20P71RIGHRERs, thetinelihgreentkagiived polyvi-
substance, some of the corn starch, lactose, microcrystalline cel- lulose .
BTSSR Ay --&éa%%f@tﬁamﬁwﬁxéfﬁe s asiLand sadiom
wetkadwytate remaining corn starch and water to form a granulate
which is dried and screened. The sodiumcarboxymethyl starch and the
magnesium stearate are added and mixed in and 5 the mixture is

COmRgResithicivdabialsata spitaplieniztichhMNpeiebBl biaR Ak eansdermal
substance accqrding to formula (1)F50 mq L
route, most 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 as 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 suspensions the active substances may be combined with various fla-

vour enhancers or colourings in addition to the excipients mentioned above.

For parenteral use, solutions 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, depending
on 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 them 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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10 sodium chloride 50 mg water for inj. 5 ml The active substance is
dissolved in water at its own pH or optionally at pH 5.5 to 6.5 and _sodium
chiord® ¥4 dded to make it isotonic. The'olution obtained is filtefed free " 2560
from t5 pyrogens and the filtrate is transferred under aseptic conditions
into ampoules which are then sterilised and sealed by fusion. The
ampoules contain 5 mg, 25 mg and 50 mg of ac- tive substance. WO
2008/003770 79 PCT/EP2007/056860 Patent Claims 1. Compounds of
OERethRTRUIR kL BA ikt RRIERAS (1) wherein Q has a partial
structure selécted from among the patrtial structures (i) - (VY RRRRR
W-NY Y-Z--\W_ Y ~ZXX"ZxlyY (i) (ii) (iii) (iv) (v) 10W, Xand Y are
eagh indepgndgntly of one another selected fromampgg =CR5a-and =N-,
Z is in each case independently selected from among -NRb-, -0- and -S-,
15 L is selected from among -C(O)NH-, -NHC(O)-, -C(O)NE-, -NHC(S)-,

-C(O)-, -G Nibs ek Reo FHRNR: (1560120 -S(OINH-
-S(0)2NH-, -OS(0)-,

lactose 140 mg
corn starch 240 mg
polyvinvipyrrolidone 15 mg
magnesium stearate Smg

500 mg

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-
nestum stearate are screened and mixed 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
corn starch 190 mg
microcrystalline cellulose 35 mg
polyvinylpyrrolidone 15 mg
sodium-carboxymethyl starch 23 mg
magnesium stearate 2mg

400 mg



10

L5

-0S(0)2-, -OC(O)NH-, -OS(0)2NH-, -C(0)0-, -C(0O)S-, -C(NH)NH-,

- =i E(0)0-, -OC(O)NH-, -SC(0)-,;SC(0O)0-, -SC(O)NH-,

gfg(é%ﬁ 9 -glélHS(O)-, 20 -NHS(0)0-, -NHS(0)z-, -NHS(0)20-, 1 oF2007/036860
-NHS(0)2NH-, -NHC(0)0-, NHC(O)NH- and -NHC(S)NH- or denotes a

bond, R' is selected from among R' and Rb, WO 2008/003770 80
PCT/EP2007/056860 R2 denotes a 5-12 membered heteroaryl, optionally
substituted by one or more, identical or different Rsb R3 and each R4 is

iMTRacheasednaepandenthusatectoch& omhrraongshiaipietsbalogan: ixtalline cel-
-CN, -NO2, -NRhRh, -OR', -C(O)Rh, -C(O)NRhR], -SR’, -S(O)RB/,

-gt{?ffp%ﬂ?z EVNEIRY ?Eﬂﬁﬁ%%ﬁ%ﬁl@é@%%%&?ﬁHB’%‘?’fer#e“f)ﬂBS?% and worked
heigiosyeloaliihcash RyriantiRehdsiseleaiedgndaependantlyiotidagand screened.
apother from gmong Ra and Rb, 10 R6 is defined in the same w Ra, ..
i SR %bﬂléﬁlﬁf&@%%%%%@%f%%&f%@?ﬁ@ pndmixed in and
deRaigsthvdogaindssscgdreupaptionaly substitiiediAb by one or more

identical or different Rb and/or R, selected from among Cy6alkyl, 2-6

membered heteroalkyl, C1.6haloalkyl, C3-iocyeloalkyl,
Cdyl6cycloafyadydiEenlOaryl, C7.16arylalkyl, 5-12 membered

heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered

heterocycloalkyl and 4-14 membered heterocycloalkylalkyl, 20 each Rb

denotes aatiitabldgaaup ook ikng ledohmdsg indepsndegtly selected from

among 0, -OR, C%\i%h oalkyloxy, -OCF3, =8, -SR, 3 R, =NOR =NNRR
:NN(Rg)é‘(’g')‘KfR IRRR, -ONR'R, -N(OR)R, -N(Rg%i%R, halogen, -CF3,

-CN, -NCwoRehr i6CN, -NO, -NO2, =N2, N3, -S (O)RmIS(O)OR, -S(0)2R,
-S(0)20R, -S(O)NRR, -S(0)2NRR, -OS(O)R, -OS(0)2R, -OS(0)20R,
-OS(O)NRR, 25 -OS(0)2NRR, -C(O)R, -C(O)OR, -C(O)SR, -C(O)NRR,

-QIR )N R N RN cEOINHR DR wENR NNRR, pH (N Opt)iRially at pH 5.5 to 6.5 and

- OH)NRR,,-OC ,-OC(O)OR  -OC(QISR,,-OC RR; .
Semains sk Rl heontc BRI Ng) frd e om
-NREEONR, N GDYR]R, trDRYC (@R asBHR NG RYIRnto ampoules which are

then sterilised and sealed by fusion. The ampoules contain 5 mg, 25 mg and 50 mg of ac-

tive substance.
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N(Rg)N(Rg)C(O)R, -N[C(O)RINRR, -N(Rg)C(S)R, -N(R9)S(O)R,

N@@% YOR. 30 N(Rg)S(0)2R, N[S(O)2R]2, -N(R)S(0)20R,  prrmpang7i0s6860
-N(Rg 2NRR, -N(R@)[S(0O)2]2R, -N(Rg)C(O)OR, -N(Rg)C(O)SR,
-N(Rg)C(O)NRR, N(Rg)C(O)NRgNRR WO 2008/003770 81
PCT/EP2007/056860 -N(R9)N(R9)C(O)NRR, -N(Rg)C(S)NRR,
-IN(Rg)C(0)I2R, -N(Rg)[C(0)]2R,
-N{[C(O)]2R}2,-N(Rg)[C(0)]20R,-N(Rg)[C(0)]2NRR", N{[C(0)]20R}2,
-HCAONRINRR]2, -[N(RQ)C(0)]20R, -N(Rg)C(NRI)OR, -N(Rg)C(NOH)R",
-N(Rg)C(NR9)SR and -N(Rg)C(NRg)NRR, 5 each R' in each case
independently of one another denotes hydrogen or a group optionally
subslitirehigs one@erapferiggatienl or different Rd and/or Re, selected
from among Cl-6alkyl, 2-6 membered heteroalkyl, C1.6haloalkyl,
C3.10cycloalkyl, C416cycloalkylalkyl, C6.10aryl, C7_l6arylalkyl, 5-12
membered heteroaryl, 6-18 membered heteroafytalkyl, 3-14 10 membered
heterocycloalkyl and 4-14 membered heterocyctdalkylalkyl, each Rd
denotes a suitable group and is in'eac @ independently selected from
among =0, -ORe, C 1.3haloalkyloxy, -O€F3 RS, -SRe, =NRe, =NOR
=NNRR, =NN(Rg)C(O)NReW, -NRERE, -ONReRe, -N(Rg)NRR, halogen,
-CF3, -CN, -NC, 15 -OCN, -SCN, -NO, -N&D, =N2, -N3, -S(O)Re,
-é%)é)Re, -S(O)2Re, -S(0O)20Re, -S(O)NReRe, -S(O)2NReRe,
-J8{65YRe, -0S(0)2Re, -OS(0)20Re, -OS(O)NReRe, OS(0)2NrRe,

-Q @Repar@{B)Rere G SR CorCAAYhYNVheQADIN (RyINRR ) — (V)
-C(O)N(Rg)ORe, -C(NR9)NR&RC, -C(NOH)RC, -C(NOH)NR'RC,

_OC(O)Re, -Of(0)ORe, -OCB)SR", -0C o)ggl\g;fé%, -OC(NRg)_W, R
-SC(Q)W-SE(0)OR', -SETH)NReRe, 20 (NR9)I\L‘I$£,\ . \,N=<
N(RYCLQ)R, N[C(¢ M(OR9)C JK(RI)CINRRYRES N X
-N(Rg)N(R )C(O)Re,'».N[C(Zo)Re]NReO. -N( g)C(S)Re,“.N(R)é)S(O)Ré;
-N(Rg)S(0)ORe -N(Rg)S(0)2Re, -N[S(0)2Re]2, -N(Rg)S(0)20Re,
-N(Rg)S(O)2NReRe, N(RG)IS(0)2]2R, -N(GAHCOW, NRYGO)SW, ()
-N(Rg)C(o‘))' WRe, N(R9) !O)NRQNROW, -N(Rg)N(Rg)C(c%‘i}NRv,
N(R9)C(S)NWRe, -[N(Rg)C(0)]2Re> N(Rg)[C(0)]2Re, 25
-N{[C(0)]2Re}2,--N(Rg)[C(O)]20Re,-N(Rg)[C(0)]2NRRe,-N{[C(0)]20Re}2,

W, X and Y are each independently of one another selected from among =CR*- and =N-,

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(O)~, ~C(5)~
, —NH-, ~S(0)~, ~8(0)0~, -8(0)2—, —=S(0);0—, ~S(O)NH~ , —S(0);NH-, ~OS{O)~,
-08(0)y—, ~OS(O)NH-, —OS(0),NH-, -C(0)O~, ~C(0)S~, ~-C(NH)NH~-, ~OC(O)~,
-OC(0)0-, ~OC(O)NH-, ~SC(0)~, —-SC(0)O—, ~SC(O)NH~, -NHC(NH)—, -NHS(O)~,
“NHS(0)0O-, -NHS(O)y—, ~NHS(0);0—~, ~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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-N {[C(O)]2NReRe}2, -[N(Rg)C(0)]20Re, -N(R9)C(NR9)OR,
NRAGENHFRe, -N(RI)C(N'Rg)SRe agd -N(Rg)C(NRINRR, eaeh B aHd/056860

each case independently of one another denotes hydrogen or a group
optionally 30 substituted by one or more identical or different R1 and/or
Rg, selected from among C1-6alkyl, 2-6 membered heteroalkyl,
C1l.6haloalkyl, C3_IOcyeloalkyl, C4_16cycloalkylalkyl, WO 2008/003770
82 PCT/EP2007/056860 Co.loaryl, C7-16arylalkyl, 5-12 membered
mfefﬁwls HslBmembereteateroatytaiyhaByl dibstembétacbne or more, identical or

&?rocy{ aalkyl and 4-14 membered heterocycloalkylalkyl, each Rf

8‘58% suitable group and is in each case independently selected from

among 5 =0, -OR9, Ci-3haloalkyloxy, -OCF3, =S, -SR9, =NRI, =NOR9,

R Pl SR R RSk W%N%%Eigfn@%@y%?g%haiogm

S(8) 0RO, ~NRIRRIOSIN)208IR” - SIQ)NEIRY, wstﬁbzﬁml@b ~S(O)R", Cysalkyl,

Bl RS SR CHRERS EORENRoRg. to

.-C(O)N(Rh)OR9 -C(NRh)NRgR9, -C(NOH)Rg, C(NOH)NRgRg

S G e BRI B ARG R IR
-N[C(O)Rg]2, N(ORh)C(O)Rg “N(R)C(NRh)RI, N(Rh)N(Rh)C(O)Rg
MBI JemRors Moo,
-N(R)[S(0)2]2Rg, 15 -N(R)C(O)ORg, --N(Rh)C(O)SR9,

Nré%%?ﬁz%%q ?iﬁ%?%ﬁ%ﬁg -IN(Rh)C(0)]2Rg,

N(Rh)[C(0)]2Rg, N{[C(O)]2Rg}2 -N(Rh)[C(0)120R9,

N(R 0)]2N itute
I{%fg)é%a %ﬁ rﬁ y[?\%‘ &m%%@%%}étﬁ (IEE%%%EI\I?Q% 6 éroup optionally substituted
N}(Rhl)@di\l@bi‘)ﬂ@@bﬂ(ﬁb)@fm)ﬁﬁ aaadéb:m(h w)mmmmgnme@&}w
R?éQn%acbh & e nde WaPo ﬂgg more Ig ggﬁl? ;y QRGN aﬁ{yl Ce.y0aryl,

group omtlon %stl%)u’te y one entical of different
sé]e@m'dlﬁhyrh éméngembﬁaﬁl&)]d?@taanﬁeﬁab&mdﬂﬂm@éﬁt‘;'m@ﬂéﬂia oémfrlmembered

Cl%getlé%%x hy 4521@@/ %%%X%'%‘M&&%%%X kylalkyl,

| each R® denotes a suitable group and is in each case independently selected from among
=0, —OR’, Cshaloalkyloxy, “OCF3, =8, -SR®, =NR®, =NOR’, =NNR‘R’,
=NN(R®)C(O)NRR®, -NRR®, ~ONR°R’, -N(OR)R®, -N(R*)NR’R®, halogen, ~CF3, -CN,
_NC, —OCN, —=SCN, ~NO, ~NO,, =Ny, -N3 -S(O)R°, -S(O)OR’, —S(O)R", —S(0);0R°,
_S(OYNR°RS, ~-S(0),NRR®, —~OS(O)R’, —0S(0):R%, ~0S(0),0R’, ~OS(O)NR°R",
-OS(0)NR°R®, —~C(O)RE, ~C(OYOR®, -C(O)SR®, ~C(O)NR°R, ~C(O)N(RF)NR'R’,
-C(O)N(R®)OR®, —~C(NRENR R, ~C(NOH)R®, —~C(NOH)NR‘R’, ~OC(O)R®, ~OC(O)OR",
~OC(0)SR®, ~OC(OINRR®, ~OC(NRENR'R®, ~SC(O)R®, ~SC(O)OR’, -SC(O)NRR®,
-SCNRENR RS, ~N(RHC(OR®, ~N[C(O)R ]z, ~N(OR#)C(O)R®, -N(R¥)C(NRF)R",
NERYNREC(O)RE, ~N[C{OIRCINRR?, ~N(REYC(S)R®, ~N(R®)S(O)R®, -N(R¥)S(O)OR®,
~NRHS(ORR?, N[S(0):R ]2, -N(R®)S(0),0R, -N(RH)S(0)NRRY, -NRH[S(0):12R",
“N(R&C(O)ORS, -N(REYC(0)SR?, -N(REC(O)NRR’, -N(R®)C(O)NR*NRR’,
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C7_16arylalkyl, 5-12 membered heteroaryl, 6-18 membered
h%%gg%ﬁgl}%l, 3-14 membered 25 heterglcycloalkyl and 4-14 me'fftbi‘?ﬂ??om/os%s(}
[

heterocycloalkylalkyl, each Rh is in each case independently selected
from among hydrogen, C1.6alkyl, 2-6 mem- bered heteroalkyl,
Cl-6haloalkyl, C3.1ocycloalkyl, C4-16cycloalkylalkyl, C6.10aryl,
C7.16arylalkyl, 5-12 membered heteroaryl, 6-18 membered
heteroarylalkyl, 3-14 membered 30 heterocycloalkyl and 4-14 membered

h@f?mﬁ!déﬁiéﬂwwmwmmﬁss[m%mﬂ%ﬂ?m&@[C(O)]zRi
optionally in the form automer omers,
B RS e o sl o G B o )L
gga{mmlm?2@%ﬁn@%@ﬂmﬁﬁi@kﬁwﬁéwﬁmgﬁqw,
orrespQ o pyri is linked to rough a carbon atom
adﬁRg@%%%%i‘p?ﬁ%y%%ﬁ@%% he compounds
1-[5-(6-tert-butyl-3-0x0-3,4-dihydro-2H-benzo |
1,4]oxazin-8-ylcarbampoyl)-2-methyl- 10 phenyl]-1H- .
198 %ﬁa%?é9h.%%ﬂﬁbm%%ﬁ§éaﬁ?&%%§%ﬁ@\%}%WSE%M%@E@“ or a group optionally
1sIf@riest-byhZomathylibenzaxazdifersartiamaid) R melhybplieny fsiong
T(_f[‘gjéfgts T,{%%%%é@%%ﬁgg{%ﬁﬁ éﬁi’é—fgiomaﬁr}]){,l -&r.?o%gfoa arﬁil)gf '(71151 scycloalkylalkyl,
1d&]oxadines-yiaathiamoyl -2 meaibyledhemydlatil; 6-18 membered heteroarylalkyl, 3-14
[1,2,3]triazqle-4-carboxylic acjd-(2,2-dimethyl-propyl)-amide
1%@@%‘3@??@?@%@3 %Q&fg-@gﬁﬁ’ ﬁ%&zclgﬁt??%fg'grggﬁw%?&%methyl-p
henyl]-1H- [1,2,3]triazole-4-carboxylic acid-(2,2-dimethyl-propyl)-amide, 20
1-[5+(55tert-bytyl-2,2-dimethyl-3-0x0-2,3-dihydro-benzofuran-7-
R PRI T S A AR cepe Ay AR among
aeid; (AR idebpiiopyRyanda;, =S, SR, =NR®, =NOR’, “NNR'R’,

T g

acitie(R, 2-stimiethyBprafoh)-ahhidelN; ~S(O)RS, _—S(O)OR°, ~8(0)R®, ~S(0),0R",

O SR SRR 2O OS{ON Ok DSONRT

-a»mE(@)zNReRe, -C(O)Re, MC(O)OR‘:, —C(O)SRG, —MC(O)NR@R", ~C{O)N(R )NReRe,
-C(O)N(Rg)ORe, MC(NRE)NReRe, -C(N OH)RC, —C{N OH)NReRe, ~OC(O)R°, _OC(O)ORe,
—OC(O)SR", ~OC(O)NReRe, —OC(NRg)NReRS, —SC(O)Re, -SC(O)ORC, MSC(O)NRCRc,
-SC(NRg)NReRe, —N(Rg)C(O)Re, -N[C(O)RC]E, meN(ORg)C(O)Re, MN(Rg)C(NRg)Re,
wN(Rg)N(Rg)C(O)R"’, —MN[C(O)RE]NReRC, mN(Rg)C(S)Re, ——N(Rg)S(O)RE, —N(Rg)S(O)ORe,
~N(RE)S(0);R®, ~N[S(0)2R"]z, ~N(RE)S(0),0R®, ~-N(RHS(0),NRR’, ~-N(R®)[S(O):.R”,
nN{Rg)C(O)ORe, mN(Rg)C(O)SRc, ~N(Rg)C(O)NReRc, ~N(Rg)C(O)NRgNReRC,
NRONREC(O)NR RS, -N(RE)C(S)NRR?, ~[N(REC(O)]2R®, -NRE)[C(O)]:R”,
“N{[C(O):R Y2, ~NRE[C(O),OR®, -N(R¥)[C(O)],NRR, -N{[C(0)]20R "},
“N{[C(O)]2NR°R®},, ~-[N(REC(O);,0R?, ~-NRHC(NREOR®, -NRECNOH)R’,
-NREOC(NR®)SR® and —N(Rg)C(NRg)NReR",

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

C;-salkyl, 2-6 membered heteroalkyl, Cyhaloalkyl, Cs.jocycloalkyl, Ca.iecycloalkylalkyl,
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30 5-tert-butyl-2 p-tolyl-2H-pyrazole-3-carboxylic acid-

{3-[4-(5-methoxy-pyridin-3-yl)- [1,2,3 ]triazol-1-yl]-4-methyl-phenyl} -amid
éi&?@@i@é&m 84 PCT/EP2007/056860 BRI osssso

5-tert-butyl-2-methyl-2H-pyrazole-3-carboxylic acid-
[4-methyl-3-(4-pyridin-3 -yl- [1,2,3]triazol-1-yl)-phenyl]-amide, 5
5-tert-butyl-2-p-tolyl-2H-pyrazole-3-carboxylic acid- [4-methyl-3
-(4-pyridin-3 -yl- [1,2,3]triazol-1-yl)-phenyl]-amide,

5@?[&5@1” % ety H-pY raZRiee I AFRNNER, 6-18 membered heteroarylalkyl, 3-14
acid {4[ feyclopro ylmethyl-amino)- pyridin-3-yl]-

1npethesebhetprmayeheisyl préyift spsmgacred heterocycgoaikylalkyl
5-tert-butyl-2-p-tolyl-2H-pyrazole-3-carboxylic

acid-(3 f{4 [6-(cyclopropylmethyl-arnino)-

PSRRI 30gnofesa shitabisiargmeandderpisark AR Ardrpendently selected from among

Sert-pityl 2 mgibyetds regghe 3=gark@eyioged=NORE, =NNRER?,
Ty

{4 methyl (&Wﬁggﬁ ‘ef%ﬁ%sﬁ ﬁmngg halogen, —CF;, —-CN, -NC,

5 E%*lxbmyb&“p N?d)" ﬂ%ol%ﬁ -CHOPYICROMBRE, -S(0),RE, -$(0);0RE,
{4-methyl-3-[4-(5 th ’Iph

PRIy 2 i DBy ArRie- 88 (O1ORE, ~OS(OINRIR,
5 NRERmeJ@@(bﬁtd PyTRFRIRS r@(@%ﬂhC—C(O)NRgRg ~C{ONR")NRERE,
aC|d cIo ro I3 methyl-3H- . .
A, 2RO SRR e QARB e SOy GCOIOR,
pigty ﬂytaz@ y@m@m@ Nﬁ%(zmgﬂmmpsb%@m@ml&ﬂ(mmﬂw
|m|daz 1 2, 3]triazol-1-yl]-4-meth %\&? mide 2 are exclude% .
Bing {3 5, R™R

2-ENB RS eabiitt i o@ﬁ BN
dmmeﬁ«@@wmmmc@wm&z W@Iﬁ)ﬂﬂmﬁ@mmgw@wm@)ow

e 1 AR £y 50

(RGN RN e fodrpen @txm@mwxﬁnéa%www@wmmg

RSN RS IR SRR Y RO oore, N COR,
N{[C(O)]2RE}2, ~“N(R"[C(O)],OR?, ~NR"[C(O)2NRERE, -N{[C(0)],OR®},
“N{[C(O)].NRER®},, -[N(RMC(O),ORE, ~N(R")C(NRMORE, -N(R")C(NOH)R,

-NRHC(NRM)SR® and -N(R)CNRM)NRERE,

each RE in each case independently of one another denotes hydrogen or a group optionally
substituted by one or more identical or different R", selected from among Cy.galkyl, 2-6
membered heteroalkyl, Cy.¢haloalkyl, Cs.jpeycloalkyl, Cqiseycloalkylalkyl, Co roaryl,
Cr.isarylalkyl, 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, Cy.galkyl, 2-6 mem-
bered heteroalkyl, C ghaloalkyl, Cs.jocycloalkyl, Cysscycloalkylatkyl, Ceoiparyl,
Cy.igarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,



10

15

20

25

30

5 3. Compounds according to claim 1 or 2, wherein L is selected from

Y H-, -NHC(O)-, -S(O)NH-, -$(0)2NH-, -C(NH)NH-, i
Wﬁgﬁ{@g@ HS(O)- and-NHS(O)2- or génotes a bond. 10 4. PCT/EP2007/056860

Compounds according to one of claims 1 to 3, wherein n has the value 0.
15 5. Compounds according to one of claims 1 to 4, wherein Q has a
partial structure selected from among the partial structures (vi) - (xiii) RR
RR /NN~N~N.N~NNOON N~ (vi) (vii) (viii) (xX) RIR1 SSSS

CebfiendMi)itxils BRA SPiR isutiafinRdiAs inclaimes] (W ehZARBMAS Ok tereomers
PCT/EP2007/056860 6. Compounds according to claim 5, wherein Q_has
24 s Tatbee sreb i pBHe R Bt pRAt el st eRIlN R Rl i g fhereof

RRN ~N\WNNN (VI) (VIl) 5and R'is defined as in claim 1.

with the provisos that

(a) if R? corresponds to pyridyl, this pyridyl is linked to L through a carbon atom adja-
cent to the pyridylnitrogen and

(b} the compounds

1-[5-(6-tert-butyl-3-0x0-3 4-dihydro-2 H-benzof 1 ,4]oxazin-8-ylcarbamoyl)-2-methyl-
phenyl}-1H-[1,2, 3]triazole-4-carboxylic acid-(2,2-dimethyl-propyl)-amide,

1-[5-(5-tert-butyl-2-methyl-benzoxazol-7-ylcarbamoyl)-2-methyl-phenyl]-1/4-
[1,2,3}triazole-4-carboxylic acid-(2,2-dimethyl-propyl)-amide,

1-[5-(6-tert-butyl-3 4-dihydro-2H-benzo[ I 4]oxazin-8-yicarbamoyl)-2-methyl-phenyl]-1H-
[1,2,31triazole-4-carboxylic acid-(2,2-dimethyl-propyl)-amide,

1-[5-(5-tert-butyl-2-0x0-2,3-dihydro-benzoxazol-7-ylcarbamoyl)-2-methyl-phenyl}- 1L /-
[1,2,3]triazole-4-carboxylic acid-(2,2-dimethyl-propyt)-amide,

1-[5-(5-tert-butyl-2,2-dimethyl-3-0x0-2,3-dihydro-benzofuran-7-ylcarbamoyl)-2-methyl-
phenyl]-1H-{1,2,3]triazole-4-carboxylic acid-(2,2-dimethyl-propyl)-amide,

1-[5-(1-acetyl-6-methoxy-3.3-dimethyl-2,3-dihydro-1 H-indol-5-ylcarbamoyl)-2-methyl-
phenyl]-1H-[1,2,3]triazole-4-carboxylic acid-(2,2-dimethyl-propyl)-amide,

5-tert-butyl-2-methyl-2H-pyrazole-3-carboxylic acid- {3-{4-(5-methoxy-pyridin-3-yl)-
[1,2,3]triazol-1-yl]-4-methyl-phenyl} -amide,

5-tert-butyl-2-p-tolyl-2H-pyrazote-3-carboxylic acid- {3-[4-(5-methoxy-pyridin-3-yl)-
[1,2,3]triazol-1-y1]-4-methyl-phenyl} -amide,
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10 7. Compounds according to one of claims 1 to 6, wherein R' denotes a

gg;gj jonally substituted by one or m re identical or different élﬁ/ P2007/056860
an /%%r&%gg?,@lected from among C3-Ioc(§/cloalkyl, C4-I6eyc|oa|k>I/TaI ;/Si

C6_l0ary1, C7-16arylalkyl, 5- 12 membered heteroaryl, 6-18 membered
heteroarylalkyl, 3-14 membered heterocycloalkyl and 4-14 membered
heterocycloalkylalkyl, or 15 R' is selected from among -C(O)ORi
-C(O)NRIR’I and-C(O)R', each Rbl denotes a suitable group and is in
each case independently selected from among 0, -OR’, -SR’, -NR'Ri

halogen, -CN, NO2, -C(O)W', -C(O)OR’, -C(O)NR'RI NHC(O)R', . ..
R IR Mk NI S(P A Sl BaoR el i stk
indepandently of peangthardenotes hydrogen or a group optionally 20

substituted by one or more identical or different Rd' and/or Re', selected
from among C16alkyl, 2-6 membered heteroalkyl, Ci-6haloalkyl,

G3:40myeloalkyk G4 bsyeloalkylaliito B Waayl4 GretheandaliptiBid2-yl-

membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterolyieieliksy Amd atl #ifiSbered heterocycloalkylalkyl, each Rd' a

suitable group and is in each case independently selected from among =0,

25 -OW', NReRel h?lo en, | . 4 Imethvl-amino)-
RO ORI OB HRle OFRPeETC. SR (B pBiwy methyl-amino)

-OEDINReIRE 2 3NHGID)Re ) -NEEHD) PRt (O)NR 'R and WO
2008/003770 87 PCT/EP2007/056860 each Rd is in each case
independently selected from among hydrogen, Cl_6alkyl, 2-6 membered

hetereaiyil-Ch-61al aaikylrediotyalbalylic Géid-68yddalkylaliophopylmethyl-amino)-
C6.19aryl, i6arylalkyl, 5-12 membered heteroaryl, 6-18 membered

h@f&%ﬁ" Iﬁ}iﬁ_’g@ﬁ; Wé}rin})é’ "éi"ﬂlgrf%?’g??f&nogl 'f}fna{%% 4-14 membered
heterocycloalkylalkyl. 5 8. Compounds according to claim 7, wherein Rr is

a_group optignally s ituted ne or mpre identjcal or differ, Rb
R B s S R R S G ey 1-pheny-
membeatedibetgydary)and ol 8- yhephbeytddmeideparylalkyl, and Rbr and

Re' are defined as in claim 7.

5-tert-butyl-2-p-tolyl-2H-pyrazole-3-carboxylic acid-{4-methyl-3-[4-(5-methyl-1-phenyl-
1H-pyrazol-4-y1)-[1,2,3]triazol-1-yl]-phenyl}-amide,

5-tert-butyl-2-methyl-2H-pyrazole-3-carboxylic acid-{3-[4-(2-cyclopropyl-3-methyl-3/1-
imidazol-4-y1)-[1,2,3]iriazol-1-yl}-4-methyl-phenyl}-amide and

5-tert-butyl-2-p-tolyl-2H-pyrazole-3-carboxylic acid- {3-[4-(2-cyclopropyl-3-methyl-37/-
imidazol-4-y1)-[1,2,3)triazol-1-y1]-4-methyl-phenyl } -amide

are exchuded.

2. Compounds according to claim 1 with the provisos that
(@) ifR" denotes—-C(OINRR® and L denotes (R)-NHC(O)-, then R* may be an at most

6-membered heteroaryl and



15 9. Compounds according to claim 8, wherein R' is a group optionally
substituted by one or more identical or different Rbl and/or Ref g

fpg%zg%fg?%& yridyl, pyrimidyl, thiazolyl, i?%idazolyl, triazolyl, pyraz§lc E’SIOO’HOSSS(SG
pyrro- 20 lyl, furanyl, phenyl, benzyl, imidazo[2.1-b]thiazolyl,
imidazo[1,2-a]pyridyl, thiazolyl- methyl and oxazolylmethyl and Rbl and

Re! are defined as in claim 7. 25 10. Compounds according to one of

claims 1 to 9, wherein R2 is selected from among pyridyl, pyrazolyl,

i3gxazelyh &@{%QMMQ@%QM anebexes aoyl@atiRarabave-mentigngen at the ni-

groups optionally béing substituted by one or more, identi- cal or different
AEEEhH s i eeiFea ad e carnet bso ey birddbensivg gg4-methylphenyl
PCT/EP2007/056860 11. Compounds according to one of claims Ito 10,
wherein each R5b independently of one another is selected from among

Rat and Rb2, each Rat is a group optionally substituted by one or more

5 i@‘?@lﬁ%@ﬁr@i@“@é@ &egiar 15Re3ypeglegted from among Cl.6alkyl,
2-6 membered heteroalkyl, C1_6haloalkyl, C3_1ocycloalkyl,

C4-16cyeloalkylalkyl, C6.1oaryl, C7 16arylalkyl, 5-12 membered

hetgreaeyl d%%&mﬁﬂi%el etaroarytatkyh)3; 140 red
heterocglél€ {gll and 4- 14€rg1€?mbered het- er}:oicycloal kyl, each Rb2

%W‘éacﬁ%%@é‘?ﬁaéﬁ%n Ne1QEE fiGH A bond
among 10 =0, OR CZ SR02 -NR 2W2 halogen, -CF3, -CN, NO2,
_S(O)Rcz -S(0O)2Re2, -S(O)NRa2Rc2, S(O)2NRa2Ro02_C(O)Roz,

10 _C(O)ORoz, -C(O)NRc2R02_0OC(0O)Roz, -OC(O)ORo02,

-QCOMNR AR AL NHiG @) B oA O) 2R 2wkekO) ORN2
NHC(O)NRa2Ro02 each Rc2 independently of one another denotes

hydrogen or a group optionally substituted 15 by one or more identical or
diffesemRdRi@apd/or Reg, selected from among Cl_6alkyl,

15 5. Compounds according to one of claims 1 to 4, wherein

Q has a partial structure selected from among the partial structures (vi) — (xiii)

/ R R
~ N e A
SR Ao AN

(vi) (vii) (vii) (ix)

R'
‘./2? “'\/2-}\ R t&_\# “'»../Q R])\Fﬁ

(x) (xi) (xii) (xiii)
and
20

R! is defined as in claim 1.
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25

2-6 membered heteroalkyl, C1 .6haloalkyl, C3.11)cycloalkyl,
%OJZQEM%%%yIaIkyI, C6_loaryl, C7_16grylalkyl, 5-12 membereg r/rpa007/056360
heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl, each Rd2
denotes a suitable group and is in each case independently selected from
among 20 =0, -ORe2, _NRe2Re2 halogen, -CN, -NO2, C(O)Re2,
-C(O)ORez, -C(O)NRe2Re2 -OC(O)Re2, -OC(O)ORe2,
_OCEHPReERe2orMG(QIRAYS -Nite(@)ORe2 and NHC(O)NRe2Re2
and each Reg is in each case independently selected from among
hydrogen, C1.6alkyl, 2-6 membered heteroalkyl, Cl_6haloalkyl,
G3hineysioadkylrcdikbaycloal Kytatkyh €36 thoaayliaRarETutGatyiadigl (Gil 2
membered heteroaryl, 6-18 membered heteroarylalkyl, ,3-14 membered
heterocycloalkyl and 4-14 membered Reterocycloalk %Ikyl. 12.
Compounds - or the pharmagcologieally acce.m Its thereof- of
general formula 30 (1) accofﬂjﬂg\to&he of claims L0 11 as
medicaments. WO 2008/0037.70 8% PCT/EP2007/356860 13.
Pharmaceutical preparations, containing as active substance one or more
compounds of general formula (1}®ccording to om)of claims 1to 11 or
the pharmacologically accept- able salts thereof optionally in combination
watld conventional excipients and/or carriers. 5 14. Use of compounds of
general formula (1) according to one of claims 1 to | 1 for pre- paring a
pharmaceutical composition for the treatment and/or prevention of cancer,
iféds defsdnfiamrhatiohs and autoimmune diseases. 10 15.
Pharmaceutical preparation comprising a compound of general formula

(1) according to one of claims 1 to 1 | and at least one other cytostatic or
cytotoxic active substance, dif- ferent from formula (1), optionally in the
form ot 1B JNIOSIR, 15 FAGeaing, (s caaniida,pmers, the
diastereomers and the mixtures thereof, and optionally the . .
pﬁéﬂmowgfggaup cpticepthbiebstitsted dneofie or more identical or different R and/or

Rd, selected from among Ca.jpcycloalkyl, Cagscycloalkylalkyl, Co.joaryl, Crysarylalkyl, 5-
12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered heterocycloalkyl
and 4-14 membered heterocycloalkylaikyl, or

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

each R® denotes a suitable group and is in each case independently selected from among
=0, ~OR%, —SR®", -NR°'R®", halogen, ~CN, —-NO,, -C(O)R®, -C(O)OR*', ~C(O)NR*'R",
_NHC(O)R®', -NHC(0)OR®', -NHC(O)NR*'R®, ~S(O)R®" and —S(O),R"',

each R in each case independently of one another denotes hydrogen or a group optionally
.subsﬁtuted by one or more identical or different R and/or R%, selected from among
C,alkyl, 2-6 membered heteroalkyl, C)ghaloalkyl, Cs.jocycloalkyl, Ca.scycloalkylalkyl,
Ce.r0aryl, Cr.iearylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14
membered heterocycloalkyl and 4-14 membered heterocycloalkylalkyl,

cach R" a suitable group and is in each case independently selected from among =0,
-OR®!, “NR®'R®!, halogen, -CN, -NO, ~C(OYR®, =C(O)OR®', ~C(O)NR*'R®, -OC(O)R®',
~OC(O)OR®!, ~OC(O)NR®'R®!, -NHC(O)R®', ~NHC(O)OR®' and -NHC(O)NR®'R®' and
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each R® is in each case independently selected from among hydrogen, Cyalkyl,

2-6 membered heteroalkyl, C ghaloalkyl, Cg.;ocycldaikyl, Cy.1ecycloalkylalkyl, Ce joaryl,
Cr.iearylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl .'

8. Compounds according to claim 7, wherein

R' is a group optionally substituted by one or more identical or different R®! and/or R,
selected from among Cq_joaryl, Crigarylalkyl, 5-12 membered heteroaryl and

6-18 membered heteroarylalkyl, and

R"! and R are defined as in claim 7.

9. Compounds according to claim 8, 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-
lyl, furanyl, phenyl, benzyl, imidazo{2.1 -b]thiazdyl, imidazo[1,2-alpyridyl, thiazolyl-
methyl and oxazolylmethyl and

R"! and R are defined as in claim 7.

10.  Compounds according to one of claims 1 to 9, wherein

R? is selected from among pyridyl, pyrazolyl, isoxazolyl, thiazolyl, imidazolyl and oxa-
zolyl, all the above-mentioned groups optionally being substituted by one or more, 1denti-
cal or different R*® and

R is defined as in claim 1.
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11. Compounds according to one of claims 1 to 10, wherein

each R* independently of one another is selected from among R*? and R,
cach R* is a group optionally substituted by one or more identical or different R* and/or

RCZ, selected from among Ci.salkyl, 2-6 membered heteroalkyl, Ci.¢haloalkyl,

Csgeyeloalkyl, Cyiecycloalkylalkyl, Ce joaryl, Cqearylalkyl, 5-12 membered heteroaryl,

6-18 membered heteroarylalkyl, 3-14 membered heterocycloalkyl and 4-14 membered het-
erocycloalkylalkyl, |

each R" denotes a suitable group and is in each case independently selected from among
=0, -OR%Z, —-SR%?, -NR™R%, halogen, ~CF3, ~CN, --NO,, ~S(O)R®, —S(0):R%?,
-S(O)NRR?, —-8(0),NR¥R®?, ~C(O)R?, ~C(OYOR®, ~C(O)NR“R%, ~OC(O)R?,
-OC(0)OR®, ~OC(O)NRIR?, -NHC(0)R?, -NHS(O),R%, ~-NHC(O)OR,
-NHC(O)NR¥R®,

each R independently of one another denotes hydrogen or a group optionally substituted
by one or more identical or different R* and/or R"z, selected from among Cgalkyl,

2-6 membered heteroalkyl, Cy.¢haloalkyl, Cs.igcycloalkyl, Csiscycloalkylalkyl, Ce soaryl,
Cq.isarylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylatkyl,

each R% denotes a suitable group and is in each case independently selected from among
=0, ~OR?, -NR?R?, halogen, —CN, -NO,, ~C(O)R?, ~C(O)OR®, ~C(O)NR“R%,
-OC(O)R%, ~OC(0YOR?, ~OC(OINRR¥, -NHC(O)RZ, -NHC(O)OR* and
-NHC(O)NR“R and

each R is in each case independently selected from among hydrogen, Ci.alkyl,

2-6 membered heteroalkyl, C_¢haloalkyl, Cy.ocycloalkyl, Cyiecycloalkylalkyl, Ce.roaryl,
Cy.16arylalkyl, 5-12 membered heteroaryl, 6-18 membered heteroarylalkyl, 3-14 membered
heterocycloalkyl and 4-14 membered heterocycloalkylalkyl.

12. Compounds — or the pharmacologically acceptable salts thereof — of general formula

(1) according to one of claims 1 to 11 as medicaments.



10

15

WO 2008/003770 89 PCT/EP2007/056860

13. Pharmaceutical preparations, containing as active substance one or more compounds
of general formula (1) according to one of claims 1 to 11 or the pharmacologically accept-

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

14. Use of compounds of general formula (1) according to one of claims 1 to 11 for pre-
paring a pharmaceutical composition for the treatment and/or prevention of cancer, infec-

tions, inflammations and autoimmune diseases.

15. Pharmaceutical preparation comprising a compound of general formula (1) according
to one of claims 1 to 11 and at least one other cytostatic or cytotoxic active substance, dif-
ferent from formula (1), optionally in the form of the tautomers, the racemates, the enanti-
omers, the diastereomers and the mixtures thereof, and optionally the pharmacologically

acceptable salts thereof.



