1 Quinoxaline derivatives and their use for treating benign and malignant tumour disorders Description
5 Technical field The present invention relates to quinoxaline derivatives, their preparation and their
use as medicaments, in particular for treating benign and malignant tumours in humans and 10other
mammals. State of the art 15For the next few years, a dramatic increase in oncoses and

tumour-relate ¥ @S4tH& 1Y Bxpected worldwide. In 2001, worldwide appraXimately {6 iflion people
were suffering from cancer and over 6 million people died from this disease. The development of
tumours is a fundamental disease of higher organisms in the plant kingdom, in the animal kingdom
and in humans. The generally recognized multistep model of 20 carcinogenesis assumes that as a
result of the accumulation of a number of mutations in an individual cell it s so modlfled in its
proliferation and diffdFeRALRB ASERAKR PR SRl Fa N BR R SNA SRIRR20EIEECYE malignant state
with metastasis is reached. Behind the term cané&ftetimour, a clinical picture with more than 200
different individual diseases is hidden. Oncoses can proceed in a benign or malignant manner. 25 The
most important tumaursiake those of the lung, the breast, the stomach, the cervix, the prostate, the
head and neck, the large and small intestine, the liver and the blood system. There are great
differences with ragggct tp caurse, prognosis and response to therapy. More than 90% of the cases
recognized relate ours, which in particular in the advanced stages or on metastasis are at
present treatable with 30 difficulty or untreatable. The three pillars of cancer control are still surgical
removal, irradiatiofhamcetnemstierapyterspiecstigeceislvanded ipreasalian Aut beerspossible to
develop medicameatseditiiciarring ataud:somaried terddongatiehgad thenswreindiutiras eneven a
complete curgin thgawidespsgad solid tumours. It is therefore meaningful to invent novel medicaments
for the control of cancer. Quinoxaline derivatives are finding many applications in pharmaceutical
industry as pharmacodynamically active compounds and as building blocks for syntheses. Quinoxaline
derivatives are described in the document W008/141065 Al as P13K inhibitors, in the patent
US2007/0254894 g8agdisgEhesis inhibitors, in the patent W008/015423 as CHK inhibitors, in the
patents W09854156, W09854157, W09854158, W02000031049, W02000031050 and W02000031051
as PDGF andd cktyresinekinasednhibiersato the:patentsddo9 962880 and WO9F3R868 as glutamate

receptor antagon%e&e@wgﬁamarr@@@ee@g@dm ssbrSAaney 2005uidpcbpRE dessitbag the synthesis
of XK469 denvatwis Wlth um%xé}’l%]eﬁ%[‘ ygfg anqhg&eﬁro%s% Q%gggg mg@@g‘%%;ﬁeghgfhterature
54

reference Cancer esearc escrl Rc&@moxames as inhi |(§0rs an J Med. Chem.

1981, 24, 93 descHBBEEThS BripLTanor sieRs Déa’ oL Es™ 92%a§utr}1nr% h &first aspect,
there is provided crrifekditRseriatived BheRe JeleraMREFUIEEPRES] 7Rlisten model o

20 carcinogenesis assumes that as a result of the accumulation of a number of mutations
in an individual cell it is s0 modified in Hs proliferation and differentiation behaviour that
finally, via benign infermediate stages, a malignant state with metastasis is reached.
Behind the ferm cancer or tumour, a clinical picture with more than 206 different
individual diseases is hidden. Oncoses can proceed in a benign or malignant manner.

25 The most important tumours are those of the lung, the breast, the stomach, the cervix,
the prostate, the head and neck, the large and small intesting, the liver and the blood
system. There are great differences with respect to course, prognosis and response to
therapy. More than 80% of the cases recognized relate fo solid wumours, which in
particular in the advanced siages or on metastasis are at present treatable with

30 difficulty or untreatabie. The three pillars of cancer control are siilt surgical removal,
irradiation and chemotherapy. In spite of great advances it has still not been possible to
develop medicaments which bring about a marked proiongation of the survival time or
even a complete cure in the widespread solid tumcurs. It is therefore meaningful to

invent novel medicaments for the gontrol of cancer.



X ,,R4 R6 R5R2P3 Formula I 10in which X is:oxygen or sulphur; 15RI is: hydrogen, (ii) unsubstituted
or substituted (C1-012)-"alkyl" (where "alkyl" includes acyclic saturated or unsaturated hydrocarbon
radicals which may be branched or straight-chain, including alkanyls, alkenyis and alkynyls, where
alkenyls have at least one C-C 20double bond and alkynyls have at least one C-C triple bond), (iii)
cyano, (iv) halogen, R2 IF3 are: 25hydrogen, (ii) unsubstituted or substituted (CI-C12)2Ealkyl", R4 is:
(ilhydrogen, 30(ii)unsubstituted or substituted (Ci-C12)-"alkyl", (iii) unsubstituted or substituted
"cycloalkyl" (wher S/RIBSIK &R E Ty RIEhTERY car BSAL AR Ay BMEsesrBbiA 4sinas which may be
saturated or unsattFataePdrrIH S ireceyelvataaTd dicalidraybaide bespatesisa bi- or polycyclic
system), (iv) unsubsfituted or substituted "heterocyclyl” (where "heterocyclyl" stands for a 3-, 4-,

Quinoxaline derivatives are described in the document WOO08/1441085 A1 as PI3K
inhibitors, in the patent US2007/0254894 as angiogenesis inhibitors, in the patent
WO08/0156423 as CHK inhibitors, in the patents WO9854158, WOQGS854157,
WQOB854158, WO2000031049, WO2000031050 and WQ2000031051 as PDGF and
Lek-tyrosine kinase innibitors, in the patents WOS962887 and WOU732858 as
glutamate receptor antagonists. The literature reference J. Med. Chem. 2001, 44, 1758
describes the synthesis of XK469 derivatives with guinoxatine structure and their use
as antitumour agents, the literature reference Cancer Research 1996, 3540 describes
guincxalines as -1 inhibitors and J. Med. Cham. 1981, 24, 93 describes the
preparation of CNS-active guinoxalines.



355-, 6-, 7- or 8-membered cyclic organic radical which comprises at least 1, where appropriate 2, 3, 4
or 5, heteroatoms, the heteroatoms being identical or different and the cyclic radical being saturated or
unsaturated, but not aromatic, and may also bgpart of a bi- or polycyclic system), (v) unsubstituted or
substituted "aryl" (where "aryl” means aromatic hydrocarbons having 406 to 14 carbon atoms, which
may also be fud&aarvther saturated, unsaturated or partially unsaturated aromatic ring systems), (vi)
unsubstituted or subs;gty@gt';{ggg@iqgg%lgs(ﬁym&g leroaryr stands for a 5-, 6- or. 7-membered cyclic

aromatic radical which comprises at least 1, wher uianp()%?olprla 3 ‘éﬁ%‘éei? ,hﬁ %?P%‘]ah@ﬁé%]étbms, the

heteroatans being identical or different, and the 45heterocycle may also be part of a bi- or polycyclic
system), 2b (vii)Junsubstituted or substituted radkylaryr (where in "alkylaryl" the terms "alkyl" and "aryl"
are as defined above and the "aryl" radical is linkedyia a L8 "alkyl" group), 5(viii)unsubstituted or
substituted "alkylheteroaryl" (where in "alky roaryl™the terks "alkyl" and "heteroaryl" are as
defined above and the "heteroaryl" radica ked via: Cl-ﬁ@lkyl'ﬁg{roup), and 10R5-R8 are:
(Dhydrogen, (ii) unsubstituted or subgfifuted (¢ 1-0123-"a|k)ff', (i) i}iﬁ’substituted or substituted "aryl", (iv)
unsubstituted or substituted "heteroaryl", 15(%fhalogen, R2 R3

Formulz |
10 in which |
Xis: oxygen or sulphur;
15 Ry is:

(i) hydrogen, .

(i) unsubstitted or substituted (C4-Caa)-“alkyt” {(where “alky” inciudes acyslic saturated
or unsaturated hydrocarbon radicais which may be branched or straight-chain,

_ including alkanyls, alkenyis and alkynyls, where alkenyls have at least one C-C
20 double bond and alkynyls have at jeast one C-C triple bond),
{1ty coyano,
{iv} halogen,
Rz /R are:
25 D hydrogen,
(i} unsubstituted or substituted {C4-Cqz)-“aliyl”,
Ry is:
{iy hydrogen,
30 i} unsubstituted or substituted (C«.-C12)~-"alky?",.

{iii). unsubsiituted or substituted “cycloalikyl” (where ‘cycloatky!” means cycic
hydrocarbons having 3-12 carbon atoms, which may be saturated or unsaturated,
and where the cycloalky! radical may also be pant of a bi- or polysyciic system),

(iv} unsubstituted or substituied “heterocyclyl” (whare ‘heterocyclyl” stands for a 3-, 4-,

35 5-, 8-, 7- or B-membered cyclic organic radical which comprises at ieast 1, where
appropriate 2, 3, 4 or 5, hetercatoms, the heteroatoms being identical or different and
the cyclic radical being saturated or unsaturated, but not aromatic, and may also bg
part of a bi- or polycyclic system),

40 {v) unsubstituted or substituted “aryl” (where “aryl” means aromatic hydrocarbons having

6 o 14 carbon atoms, which may also be fused 1o other saturated, unsaturated or
partially unsaturated aromatic ring systems),

{vi) unsubstituted or substitnted “heteroarvl” (where “heteroaryl” stands for a 5-, 6- or
7-membered cyclic aromatic radical which comprises at least 1, where appmpriéte
also 2, 3, 4 or 5, heteroatoms, the heteroatoms being identical or differant, and the

a5 heterocycle may also be part of 2 bi- or palycyclic system),



(vi) cyano, (vii) hydroxyl, (viii) (Ci-C12)-alkoxy, (ix) amino, 20(x)carboxyl, alkoxycarbonyl, carboxyalkyl
or alkoxycarbonylalkyl, (xi)alkoxycarbonylamino, alkoxycarbonylaminoalkyl, and with the proviso that
at least one of the substituents R5-R8 is an unstistituted or substituted "aryl" or "heteroaryl" radical,
25 and where the substituents are selected from the group consisting of F, Cl, Br, I, CN, CF3,
NH-"alkyl", NH-"aryl", Nralkyl" =00-"alkyl': -00-"aryl", NH-00-"heteroaryln, NH-S02- "alkyl",
NH-S02-"aryl", NH-S02(-r\'ﬁhgete@?@%{'%Qﬁ%bg-ﬁﬂl}}%?kd&aﬁgﬂ-&@fRﬁiﬁ“%r?'l’“!”ﬂf&@@tq{rlﬂﬁ'ﬁ%‘fé"roaryl",
NH-C(0)0-"alkyl", NH-C(0)0-"af*, FHLi- ¥ Golefte rbaye aniaize ‘Shi Siahtyd inidd @ OGF3, 0-"alkyl",
0-"aryl", 0-00-"alkyl", 0-00-"aryEk@F@ostieteroaryl”, 0-C(0)0-"alkyl", 0-C(0)0-"aryl", 0-C(0)0-"heteroaryl",
0-CO-NHz"alkyl", 0-CO+NiG alkyhlgsr Bt GE-NEHamim Q- -"heteraaryl’, OSO3H, 0S02-"alkyl",
0S02-"aryl", OSOZ-"heterc?aryl}é%?(%fH‘?g, "e}lkgls?-%(aé% 5%%%@6%%2’&a&%}?};fﬁﬁfﬂ"}he
C(0)0-"aryl", C(0)0-"heteroaryl", CO-"alkyl", CBEERM &8 2 8e8rsa Arovsesthesogtaman) |
S02-NH-"alkyl", SO2-NH-"aryr 282 N R tetgdryi BsratkginYcycloalkyl”, "heterocyclyl”, "aryl" and
"heteroaryl", viire the radicals "alkyl", "cycloalkyl", "heterocyclyl", "aryl" and "heteroaryl" may also be
substitu%d, thsi_ré)g}/s_iologically acceptable salts, hydrates, solvates, where the compounds of the
general formufa ﬁ) and their salts, hydrates or solvates may be present in the form of their
racemates, 40enantidihers ant@egéastereomers, or in the form of mixtures of the 2c enantiomers

and/or diastereomers, {i) the forsefithsdtauionareand thelr pplymorphic forms. Inan
embodiment, there is Q;gf?vide(glng]y}_i)@%{:aélénoeF Sdu%rsi%{%yv sapﬁ,,the general formula as 5 defined above in
which substituent X is independently oxygen or sulp arf'substituent R1 is independently (i)hydrogen,
{iv) unsubsfituted or substituted *hetercaryl”,
15 {v) hatogen,
{vi) cvano,

{vii) hrydroxyi,
(viity  (C4-Cyz)-alkoxy,
{ix) amino,
20 {x) carboxyl, alkoxycarbonyl, carboxyalky! or alkoxycarbonylalkyl,
(xi) alkoxycarbonylamino, alkoxycarbonylaminoalkyi, and

with the proviso that at least one of the substituents Rs~Rg is an unsubstituied or substituted
“aryl” or "heteroaryl” radical,

25
and where the substituents are selected from the group consisting of F, Cl, Br, |, CN, CF3, NH,,
NH-"alkyl", NH-"aryl", N(“alkyl);, NH-CO-"aliyl", NH-CO-"aryl", NH-CO-“heteroaryl”, NH-50,-
“alkyl”, NH-80z-“aryl", NH-SO,-"hetercaryl’, NH-CO-NH-"alkyl", NH-CO-NH-"aryl", NH-CO-NH-
“heteroaryl”, NH-C(O)O-"alkyl", NH-CIO)C-“ary", NH-C(O)O-"heteroaryl’, NO,, SH, S-"alkyl”,

30_ OH, OCF,, O-“alkyl", O-"aryl", O-CO-"alkyl", O-CO-"aryl”, O-CO-"hetercaryl", O-C(O)YO-"alkyl”,
O-C(O)0-“ary”, O-C{O)O-"hetercary!”, O-CO-NH-“alkyl", O-CO-N("atkyi"), O-CO-NH-“aryl", O-
CO-NH-"hetercaryl”, 0OSO;H, OSOZ-”glkyl", OS0;-"aryl", QS0-*heteroaryl’, OP(O)OH),,
“alkyl"-P(O}OH), CHO, CO.H, C(O)0-alkyl", C(O)O-"aryl”, C(O)O-"heteroary”, CO-"aliyl", CO-
‘aryl", CO-"hetercaryl”, SOsH, S0-NH,, SOz-NH-"alkyl”, SO;-NH-“ary", S0;-NH-"hetercary!”,

35 “alky”, “cycloalkyl”, “heterocyciyl”, “aryl” and “hetercaryl”, where the ragicals “alkyl”, “cycloalkyl”,
"heterocycly!”, “ary!” and "hetercaryl” may also be substituted,

their physiologically acceptable salts, hydrates, solvates, where the compounds of the general
formula {1} and their salts, hydrates or solvaies may be presant in the form of their racemates
40 enantiomers and/or diastereomers, or in the form of mixtures of the



10(ii)unsubstituted or substituted (Ct-C12)-"alkyl", substituents R2 /R3 are independently (I)hydrogen,
15(ii)unsubstituted or substituted (Cr-ClZ)-"aIky%‘ substituent R4 is independently (i)hydrogen,

20(ii)unsubstituted or substituted (C.,-C12)-"alky ¢ (i) unsubstituted or substituted

(Cs-C8)-"cyclaasyhmds m%@g{@%@t&%@%gﬂ Jollal; ri( V) unsupstituted or substituted phenyl,
naphthyl, (vi) unsubstituted or substituted pyridyl, isoxazc%y%%fgc}%ﬁgﬂéjl, g@/?%ﬁ‘%ﬁ%%ﬁ?ﬂﬁéd or
substituted benzyl, substituents R5, R2, R5 are independently (i) hydrogen, (ii) unsubstituted or

substituted (Cl-Cl%)J—"alkxll", 0 and ﬁubstituent R; is.(Ounsubstituted or substituted phenyl, 35
an embodiment, there 3s provided quinoxaline derivatives of the general formula | as

5  defined above in which substituent X is independently exygen or sulphur;
substituent R, is independently

{i) hydrogen,
10 (i) unsubstituted or substituted (C.-Cy,)-“aliyl”,

substituents R, /Ry are independeantly

{1) hydrogen,
15 {if) unsubstituted or substituted (C,-C,)-“alkyl”,

substituent R, is independently

(i} hydrogen,
20 (i} unsubstituted or substituted (C1-Cy,)-"alkyl”,

(i) unsubstituted or substituted (C;-Cg)-"cycicalkyl”,

{iv) unsubstituted or substituted piperidyi,

{v) unsubstituted or substituted pheny!, naphthyl,

{vi) unsubstituted or substituted pyridy!, isoxazolyl, thiophenyl
25 {vif) unsubstituted or substituted benzyl,

®

substituents Rs, Ry, Ry are independently
{i) hydrogen,
(ify unsubstituted or substituted (C;-C,,)-"alky?”,
30

and

substituent Ry is

{H unsubstifuted or substituted phenyl,
35

40



2d and where the substituents are selected from the group consisting of F, Cl, Br, I, ON, CF3, NH2,
NH-"alkyl", NH-"aryl", Nralkyl")2, NH-00-"alkyl", NH-00-"aryl", NH-00-"heteroaryl", NH-S02- "alkyl",
NH-S02-"aryl", NH-S02-"heteroaryl", NH-CO-NHd'alkyl", NH-CO-NH-"aryl", NH-CO-NH"heteroaryl",
NH-C(0)0-"alkyhs Mire () QuiatvhonNHr . " NO2, SH. S-" OCF3, 0-"alkyl",
O-"aryl", O-OO-'}?Il_’gyl'i' Q-%}_ﬁar iL", @O%@éﬁ%%ﬁﬁgﬂg(% %Ih_lﬁa(f@ vlf':{g‘-%?gggér%r?E—%(ﬁi@-%teroaryl",
0-CO-NH-"alkyl" 0-CO-Naayim > 6 ¢/gen" %]I'a,”éw cgﬁxﬁ@- ReferOURHO-terspy 023Gk,
0S02-"aryl", 0SHH e teRGaryy ORIt Iziereaiyl IRIENDONYZ BHO NEQZHN G- Syt 5-NH-
C(0)0-"aryl", Cl@)ersimstensasyla)OukatkyNs O ordry CR ek MUl SOBHNSO2NHZ. 1
S02-NH-talkyl S Q7NHS agulir $92; [Ir,l-gjgggrfgﬁwl",#e&l.léyl'gi. (ﬁmé;boql]léylr "hqteror@yci%}"", atyl" and
"heteroaryl", \A@%r(%)t garra]di%%qg "%ky " "cycloalkyl": " etgroc?!/’dy' ary SE hetdtoat \»also be
substituted. CAhother SMb BTN RS oREdGRKR e HefvaBvés-tF thedgeneral
formula | 1 5a& 3fiHeHERERE inWtich R2FOirdepandestly Gy drogen; (Ehnsubstipes ox),,
Zlét(ﬁ;itutedb(cﬂa@g@mkggg @H%csgea, @@ﬁiy@lrak?g.e@(c!;'sé_ﬂé%;?r,%apdj@i%_%%ggﬁg,ﬂydahx%ggg&

unsubstityied eHsH - -\alkyle, R4 is independently (Dhydrogen, L
30(ii)un$[Bbstiu§%,,q,r sub u%ﬁ?& gﬁ&%)a a'%l",siﬁ%ﬁsﬂg@titﬁ%%'?‘s% stitited  eyasERyR, (iv)
unsubstitited S SubSHEIRRY nSRYEEYEIVI, FiY (RISLIBSR Y o eaIsstRitadicaisy Ikyi) eyssabistituted or
substituted "h&@%ﬁ?WY{”r "aryl” and "heteroaryl” may also be substituted.

In another embodiment, there is provided quinoxaline derivatives of the general formula
15 as defined above in which

R, is independently
(i) hydrogen,

{ii) unsubstituted or substituled (C-Cp)-"alkyi”,
{iii) cyano,
20 (iv) halogen,

R; /Rs are independently
{iy hydrogen,

25 (i) unsubstituted or substituted (C;-Cyy)-“alkyl®,

Ry is independentiy
(i) hydrogen,
30 (i) unsubstituted or substituted (C-Cyo)-“alkyl”,
Hi)) unsubstituted or substituted ‘cycicalky!”,
(iv) unsubstituted or substituted *heteracycly,
(V) unsubstituted or substituted “aryl”,
{vi) unsubstituted or substituted “hetercary?”,
35 {vil) unsubstituted or substituted “alkyiaryl”,
(viil)  unsubstituted or substituted “alkylheteroary?”,
Rs, Ry R are independently
(i) hydrogen,

40



35(vii)unsubstituted or substituted "alkylaryl", (vii)unsubstituted or substituted "alkylheteroaryl",
R5, R7 ,R5 are independently (i)hydrogen, 2e @i unsubstituted or substituted (CI-C12)-"alkyr, (iii)
unsubstituted or substituted "aryl", (iv) unsubstituted or substituted "heteroaryl”, (v) halogen, (vi) cyano,
(vii) hydroxyl, (viii) (Cl-(% 2)-a|5r(])sx Sgg %mino carboxEéI, alkoxycarbonyl, carboxyalKkyl or

alkoxycarbonylalkyl, (xi) alkoxycar onf/%gm%%{fba i t)?fcg:fb F’Fgﬂéiiﬁ}’ oalkyl, where the substituents are

selected from the group @onsistifytstitied prEEbstioR GRS, NH2, NH-"alkyl", NH-"aryl", NCalkyl")2,
NH-CO-"alkyl", NH-00-"&ryl", NHsOB:ttheie moansthitd-S02tealky)i, NH-S02-"aryl", NH-S02-"heteroaryr,
NH-CO-NH-"alkyl", NH-GO-NH::a84, NH-CO-NH"heteroaryl", NH-C(0)0-"alkyl", NH-C(0)0-"aryl",
NH-C(0)0-"heteroaryl", 92, SH, S-"alkyl", OH, OCF3, 0-"alkyr, O-"aryl", 0-CO-tralkyr, 0-00-"aryl",
0-00-"heteroaryr, 0-C(0)S alky* 8% (0)0-"aryr, 0-C(0)0-"heteroaryl", 0-00-NH-"alkyl", 0-CO-Ncalky")2,
0-CO-NH-"aryl", 0- CO-NH-"heté#arI", OSO3H, 0S02-"alkyl", 0S022"aryl", 0S02-"heteroaryr,
OP(0)(OH)2, "alkyl"-P(O@H)2QKQ)-8@2H, C(0)0-"alkyl", C(0)0-"aryl", C(0)0-"heteroaryl", CO-"alkyl",
CO-"aryl", CO-"heteroanylj, SQgkS02-NH2, S02-NH-"alkyl", S02-NH-"aryl", S02-NH-"heteroaryl",

"alkyl", "cycloalkyl", "het(e ocyc%rb"é?{ql" and "heteroaryl", where the radicals "alkyl", "cycloalkyr,
"heterocyclyr, "aryl" and *heterGary ™ indy SSE'BR ¥uIsSiRAtE 4t Hiecrbepsidently 0)
unsubstituted or substitétBd "apiexycarbony@mins atystivetedcoyisubstititted "heteroary!”,

where the substituents are selected from the group consisting of F, Cl, Br, |, CN, CF,, NHs, NM--
“aticyl”, NH-"aryl”, N(“alkyl"};, NH-CO-“alky!”, NH-CO-"aryl”, NH-CO-“heteraaryl”, NH-S0,-"akyl",
NH-SOx-"aryl”,  NH-SO,-"heteroaryl”, NH-CO-NH-"alkyt", NH-CO-NH-"aryl", NH-CO-NH-
‘heteroaryl”, NH-C(O)YO-“alkyl”, NH-C{O)O-“aryl”, NH-C{O)O-"heteroaryl’, NO,, SH, S-“atkyl”,
OH, OCFs, O-“alkyl", O-*ary’, O-CO-"atkyl", 0-CO-"aryl", O-CO-*heteroaryl”, O-C{O)O-"aliey!™,
O-CLO)O-"aryt", 0-C(0)O-"heteroary!”, O-CO-NH-“atkyl", O-CO-N("alkyl"),, O-CO-NH-"ary!", O-
CO-NH-"hetercaryl”, 0OSC,H, OSCo-"alkyl”, OSO;-"aryl”, OS0;-"hetervaryl”, OP(0)(CH),,
“alky"-P{O)(OH), CHO, COLH, C(O)O-"alky!”, C{O)O-"aryl”, C{O)O-*heteroary!”, CO-"alkyl", CO-
“aryl”, CO-“hetercaryl”, SO5H, S0,-NM;, SOz-NH-"alkyl", SO,-NH-"aryl", SO,-NH-"heteroaryl”,
“alkyl", "cycloalky!”, "heterocyciy”, “aryl” and “heteroaryl”, where the radicais "alkyl, "cycloalkyl”,
"heterocyciyl”, "aryl" and “heteroary” may also be substiiuted,

and

Rg is independénﬂy

(i unsubstituied or substituted “ary!”,

(i) unsubsiituted or subsiituied "heteroaryl”,
where the substituents are selected from the group consisting of halogen, (Cy-Cqp)-"alkyl”,
hydroxyl, {C4-Cqz)-atkoxy.

In a second aspect, there is provided a pharmaceutical composition comprising a

pharmacologically active amount of at least one compound as defined above.

In an embodiment, there is provided a pharmaceutical composition as defined above

where the composition comprises at least one further pharmacologically active substance.

In another embodiment, there is provided a pharmaceutical composition as defined above
where the composition additionally comprises pharmaceutically acceptable carriers and/or

auxiliaries.



bstituents are selected from the grqup consisting of halogen, (01-C12)7-"§1I_kyl", hydrc_)x_yl,
\(Ncrfcr:ig)]-ealsklj)xy. In a second aspeict, there is provideo(lj a pdréarfmige;éigsécomp?nsgsré rcnci)r(r;girrlrs];nn% a
logically active t : compound as " € nent,
'E)hhearrerrilg1 (;)?O\Sildedg pharm%@é%jt%ﬁfl c%rﬁ%%%%%%%& Jg?ihsearggo(c{g @\/ﬁ@@“ﬁ‘i@%&% 5%@Rﬁﬁf%ﬁﬁpif§@§dat
least one further pRAPHTa¥GE;EalIy ditivee s mbataneaiogicalln artothenbmhodimentdiereds prevideda
pharmaceutical cormpesiiigrnas defined above wh_er(_a the composition addltlonally comprises
pharmaceutically acceptable carrier§ and/or auxiliaries. _ 2f In yet anthef fembodlment, thlere_ |sII
provided a pharméié%eﬁ?i%%&fsgoHﬁ%tl&ﬁ%@@ﬂﬁe@mé%héﬁeﬁmaddnml phamRaso og:lcg y
active substance i&/3eReetetrTrgm e grourieonsisting siiaspaaginasesblaemycingarboplatin,
carmustine, chIoraadbmjbiroiwiaﬁhn;irgcﬂ@gm,mlmm@ph@?%@{g%gpg %y #gxsy%rrtgg;ir;e.,
nexamethyimelami iy ies. feao, HeoLat e oy T oM TBHECREEhlorethamine
hexamethylmelan}m;gﬂgjygnre% urea, |for§{§nrpg§, glr.lot'egan,: euﬁ(’:ovorlnn,i O@a SUTE, renam "
6-mercaptopurine, mesna, meﬁzthq reXate. n\’itqmyt:m"ﬁ?, ?ﬁﬁ?)?{hﬂtfﬁf?é, ﬁ? ﬁls@remtpﬁeqlnlgo ,
procarbazine, raloXitehe Strepd e ?fra"ﬁﬁ??ﬁﬂﬁrtﬁﬁﬁﬁd’@nﬁ@@?m@gyamgdarm&temgﬁtgmnblasélbn_e,
vincristine, vindeste;%affinvghiesthinindesits asparairaseiazathiopringaS:, azacytidine:claddbine,
busulphan, diethytstillyésteol, &éﬂfsdﬁluwmﬂmgypy@%ﬂ@sg@g@@%elQ%y&mﬁg%gﬁﬁgg{?&é\%ladimner,]ate_
oy mesterons. Auamide. oo eron <A AR dbicin CkEaFFanane. T
terone, roxyprogast ate, : , : o
mjgé(z)r:;Srogestegéiggﬁge% Féy?qﬁ]eegxé% r%ﬁ Sefite, Ifrll ﬁall% ﬁ‘i‘l?é?ﬁﬁés_, p%@ﬁ@@é@_mallplatm,
pentostatin, Npho%ﬁ%‘ﬂ%d@@??ﬂ%@%%ﬁ%‘ﬂ?(‘F’WE%(?; pircebieycimtsemustine tenipasidestestosterone
propionate, thiote e irnTeapRAiTerasiice raiitie, vingreline:i:eR0thitape:J SRARIARING, taxotere,
BONU, CONU, Dt@hercspiin aveatin erhilyssasa/eRDs SlgeNee igcia aleays fapamycin,
e a6 mecicament e L B e ST BB BBEREYES defined above
;J:rep?:pn;reig:gcg%egéﬁ%gﬁﬁmﬁgﬁﬁﬁgﬁéﬁgﬁeﬁfgpFdé?gr.‘_’ SOl aHtieaspeleetheresiaprovided the
use of a compouritf &8 HERABL AbBIETBIPrEpeHigTa Wéﬁl?atrgent if;)r troeva_lttj:n(g:i &Cél\lljes o of 2 compound
-resistant tumogjr,di - a sixth aspect, there ( .
e defned above fo prepanne s S e en or T WM AS AT FHET o 1 2 Goomnth
aspect, there is provided a medicament for treating tumour disorders, comprising at Ieads_t one e
quinoxaline derivative as Wefieelakeye, therelR @%ﬁ_ﬂé@%%@%%é@%@%%@&%&i r?%%t égrop}?@pa%ng
defined above, cory%réaigagn%ng%p x%yrrl]e tucIi:gnv jve in c_omblnatlon with at Ie_ast oned/ur e
pharmaceutically active compound andior p%%rr}’fg’é Eﬁlcallly accepta_ble carriers anc orOI a ’ .
In an eighth aspect, there is provided a process f(_)r preparing afmgglgal;mveen%?s dreoflr;essead E[)(\)/e,
erized in that one gr. | ives as ,
gpg:?;ceutical pre ratiégnasr%@r{%%%g%ggﬂtgoﬁag J\t;aégrﬁa\{ﬁ@eﬁ%%g Iy ?J%%%Eﬂ%% ﬁﬁfﬁda% 5D REPAF RS
and/or auxiliaries. g%lffé%%ﬁ6??015‘3%}%@“?%&%@9“’36-*651“3111 tumour disorders.

In a sixth aspect, there is provided the use of a compound as defined above for preparing

a medicament for treating metastasic carcinomas.

In a seventh aspect, there is provided 2 medicament for treating tumour disorders,

comprising at least one quinoxaline derivative as defined above.

In an embodiment, there is provided a medicament as defined above, comprising a

quinoxaline derivative in combination witk at least one further pharmaceutically active compound

and/or pharmaceutically acceptable carriers and/or auxiliaries.

In an eighth aspect, there is provided = process for preparing a medicament as defined
above, characterized in that one or more quinoxaline derivatives as defined above are processed

to pharmaceutical preparations or converted into a therapeuticaily usable form with acceptabie

carriers and/or auxiliaries.



The present invention relates to quinoxaline derivatives of the general formula I, to their preparation
and to their use as medicaments, in particular for treating benign and malignant tumours in humans
-and other mammals. Surprisingly, it has now beea ound that in particular quinoxaline derivatives
having a urea or thiourea group have excellent cytotoxic activity in various human tumour cell lines. In
nanomolar concentrations, they inhibit the division inter alia of intestinal carcinoma cells, ovarial
carcinoma cells, prostate carginoma cells, uterus carcinoma cells, glioblastoma cells, lung carcinoma
. Dascriot] f ihe invention . . . . . .
cells, leukaemia ceff&%antt breast tarcer cells. The quinoxalines according to the invention having a
urea or thiourea group are highly active in particular also against cell lines resistant to cis-platin,
doxorubicin and vificristiee! Theripresatts hverion ideronstrates tragaiteabiuinoxalines=of the general
structure | are highypeient withdaspeatiothe diolegiea| action-andthatuse asag agkive compound

- in a medicament forconialling.cancerans disosders.isfhgrefore possible. Itis an object of the present
invention to provide cytotoxic substances suitable for treating a large number of tumours, in particular

in cases of resistence to other medicaments and in cases of metastasic carcinoma. 5This object is
achieved by guinoXdRAE"dkrilAfTE8 bPIR. Gereat foritia’ PESRRIBINEASHMEF XR4¥B%¥gen or sulphur;
R1 is: (i) hydrogenéd)aiidaisttomes brsurstlateayapic aoivaikylv2 B eyerouivihatdgen, R2 /R3
are: 30(l)hydrogerinés) unstupstitbibe doueuhbstitidtetfC bHBL 2palbylsiod- iR4 istihydnogema
(iunsubstituted or.suhstitutack (Gl -alethe celis, prostate carcinoma cells, uterus carcinoma

cells, glioblastoma cells, fung carcinoma cells, Isukasmia celis and breast cancer cells.

The guinoxaiines according to the invention having a urea or thiourea group are highly

active in particular also against cell lines resistant to cis-platin, doxorubicin and

vincristine. The present invention demonstrates that the guinoxalines of the general

structure | are highly potent with respect to the biological action, and that use as an

active compound in & medicament for controlling caricerous disordars is therefore

possible,



5(iiijunsubstituted or substituted cycloalkyl, (iv)unsubsfituted or substituted heterocyclyl,
(v)unsubstituted or substituted aryl, (vi)unsubstituted or substituted heteroaryl, (vii)unsubstituted or
substituted a Ikyla ryi, 10(viii)unsubstituted or substituted alkylheteroaryl, and R5-1:28 are: 15
(Yhydrogen, (ii) unsubstituted or substituted (C1-C12)-alkyl, (iii) unsubstj ituted aryl, (iv)
unsubstituted BP9 heteroaryl, (v) halogen. 20(vi)cyano. (vii)hy%@;%ﬁ&ﬁf%@ -C12)-alkoxy,
(ix)amino, (x)carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl,
25(xi)alkoxycarbonylamino, alkoxycarbonylaminoalkyl, and where at least one of the substituents
R5-R8 has to be an unsubstituted or substituted aryl or heteroaryl radical. 30

It is an object of the present invention o provide cytotoxic substances suitable for
treating a large number of tumours, in particular in cases of resistence to other

medicaments and in cases of metastasic carcinoma.

5 This obiect is achieved by quinoxaline derivatives of the general formula |

R8
R7 N\IR'EX
— R4
A A
R5 Rz R3

10
Formula |
15
in which
Xis: oxygen or suiphur;
20
R, is:
{i) hydrogen,
(i unsubstituted or substituted (Cy-Cyz)-alkyl,
25 (i) cyano,
{iv) halcgen,
R /Ry are:
30 {i hydrogen,

(i) unsubstituted or substituted (C-Ciz)-alkyl,



Some of the terms used in the description and in the patent claims are defined below. The term "alkyl"
includes for the purpose of this invention acyclic saturated or unsaturated hydrocarbon radicals which
may be branched or straight-chain. having 1 to 35 12 C atoms, i.e. C12-alkanyls, C2_12-alkenyis and
C2.12-alkynyis. In this connection, alkenyls have at least one C-C double bond and alkynyls have at
least one C-C¥iptIHbHA°Alkyl is preferably selected from the group cothpfiStid iatiy, ethyl,
n-propyl, 5 - 2-propyl, n-butyl, sec-butyl, tert-butyl4 n-pentyl, isopentyl, neopentyl, n-hexyl, 2-hexyl,
n-octyl,ethylenyl(vinyl),ethynyl,propenyl(-CH2CH=CH 2;-CH=CH-C H3, -C(CH2)-C H3), propynyl
(-CH2-GHCH,butenyl, butynyl, pentenyl, pentynyl, hexenyl, hexynyl, heptenyl, heptynyl, octenyl and
octynyl. 5 The term ‘cycloalkyl" means for the purposes of this invention cyclic hydrocarbons having
3-12 carbon atoms, \é/_hich may be saturated or unsaturated. It is possible for the linkage to the
compounds of the general structure Ito take place via any possible ring member of the cycloalkyl
radical. The cycloalkyl radical m4§"3%8 be part of a bi- or 10polycyclic system. The term "heterocyclyff
stands for a 3-, 4-, 5-, 6-, {f} or 8ngteRtEGe ByREIEY&me Tarlital which comprises at least 1, where
appropriate 253, 4 or 5, hgteroatensfitheiheteregtomsybenigtidentical or different and the cyclic radical
being saturated or 15 unsgturated, fstnat RRmaticdhisressible for the linkage to the compounds of
the general structure | to E@J(e pﬁg&g&@@g\grg%@gﬂ% member of the heterocyclyl radical. The
heterocycle may also be @Jart of a bj- or tgéjlc}f%g!s'ﬁ %/{?ﬁ%[n.OPr?ferred heteroatoms are nitrogen, oxygen

and sulphur. It is preferre Yor the® %srerocycly radical 1o be Selected from the group comprising

tetrahydrofuryl, tetrahydrdpyrariIsS6pizoRERGF YR AERRA piperazinyl and morpholinyl. The term
"aryl" means for the purpdgé of shigtisiveietiorsehreiinat @llyyferstaidons having 6 to 14 carbon atoms,
inter ails phenyls, naphthyls and anthracenyls. The radicals may also be fused to other saturated,
(partially) unsaturated or aromatic ring systems. It is
Rs-Rp are:
15 {H) hydrogen,
{in unsubstituted or substifuted (C+-Cyp)-alkyi,
(iii) unsubstituted or substituted aryl,
{iv}  unsubstituted or substituted heteroaryt,
{v) halcgen,
20 (i) cyano,
(vil)  hydroxyl,
{(viily  (C+-Cop)-alkoxy,
{ix) aming,
{x} carboxyt, alkoxycarbonyl, carboxyalky! or alkoxycarbonylalkyl,
25 {xi} alkoxycarbonylamino, alkoxycarbonytaminoalkyl, and

where at least one of the substituents Rs-Rg has to be an unsubstituied or substituted
aryl or heteroaryl radical.

30

Some of the terms used in the description and in the patent claims are defined below.

The term “aikyl” includes for the purpose of this invention acyclic saturated or
unsaturated hydrocarbon radicals which may be branched or straight-chain, having 1 to
36 12 C atoms, t.e. Ciiz-alkanyls, Crialkenyls and Caazalkynyls. in this connection,
alkenyls have at lsast one C-C double bond and alkynyls have at least one C-C triple
bond. Alkyl is preferably selected from the group comprising methyl, ethyl, n-propyl,



25possible for the linkage to the compounds of the general structure Ito take place via any possible
ring member of the aryl radical. The term "heteroaryl" stands for a 5-, 6- or 7-membered cyclic
aromatic radical which comprises at least 1, where appropriate also 2. 3, 4 or 5, heteroatoms, the
heteroatoms 30 being identical or different. It is possible for the linkage to the com?ounds of the
general structtY8 H#&%4RE blace via any possible ring member of the hetBf6EAA A8 The heterocycle
may also be part of a bi- or polycyclic system. Preferred heteroatoms are nitrogen, oxygen and
sulphur. It is preferred for the heteroaryl radical to be selected from the group comprising pyrrolyl, furyl,
thienyl, thiazolyl, oxazolyl, isoxazolyl, 35pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyridazinyl,
pyrazinyl, phthalazinyl, indolyl. 6 - indazolyl, indolizinyl, quinolinyi, isoquinolinyl, guinoxalinyl,
quinazolinyl, carb&R5¥gh iz Briels fﬁ?&’ﬁiﬁiﬁ?’é@riﬁmt’f‘h%‘efg? LA B alkylheteroaryr
means for the purposes ofthiepresérind invaftish threraryl, dryHartrheteroaryrhaveithe meanings
defined above, and theHarghor hetsroarghracical isdinked)viaten h8valkylegtowp sentieicompounds of
the general struct%(;elnlvm}g}%gpgg%mf ey, eyvsipaliybayhgterocyclyl”, "aryl, "heteroaryl”, "alkylaryl"
and 10 "alkylrlaeteroary ", the term "substituted”, in the sense of the present invention, unless explicitly
defined above in the description or in the claims, is to be understood as m,eaning the substitution of
one or more hydrd§&riS A F meaB o], RENPUBRSS NI D SNIYSSHYN, KEE AXACRIBMS )2,
NH-CO-alkyl, NH-G@nafl 2} eaipetenbistyhnan PRSORIaIRG O N ST 2 RERED 2 Heteroaryl,
NH-CO-NH-alkyl, Mkide @-iNttcamnphuNid-ci Br@nbtb 4ietaredrip [44HpE(0 )i alky bobsida (@) 0-aryl,
NH-C(0)0-heteroapdmbP: i Soalkyilr bk QR ScRaaityadbanbylacOnalkyh 6-0@:asyl,
0-CO-heterogpyl, é))a )}QagUgygm(_)-C(O)O-aryl, 0-C(0)0-heteroaryl, 0-CO-NH-alkyl, 0-CO-N(alkyl)2,
0-CO-NHaryl, O-CO-NH-heteroaryl, OSO3H, 0S02-alkyl, 0S02-aryl, 0802-heteroaryl, OP(0)(OH)2,
alkyl-P(0)(OH)2 CHO, CO2H, C(0)0-alkyl, C(0)0-aryl, C(0)0-heteroaryl, 20 CO-alkyl, CO-aryl,
CO-heteroaryl, SO P80 RIpLY ST RERRYIE S02-N-Siyl - SOTRIELHETFEHR GRS, cycloalkyl,
heterocyclyl, aryl oadietergarydowiiese thésrsidicaferapaprorigieldalkdrorBetwioeptys; eyl or
"heteroaryl" may alserbasubstiiuiadeqlifie sulsitasniscare bydientital erdiffesentiegnd the substitution
can be in any, possible pasitian ebthe.alkid, exclealion Betriarysiyl i apddaetesoanykradical. 25

Polysubstituted radicals a gctt(argq yong?]gsg%%g as E%Qi%@i%@ir% %gn%%Lygpggtigg{&gcggyri example di- or

trisubstituted, eithé]rerfietra ifferent or on the same atoms, for example trisubsti utedpa he same carbon

atom as in the cas@GPCEY TEIE2eES BPudifrdfeRtpobitiotisas ??y%%‘socgyssée& referred
-CH(OH)-CH=CH-®&fsc#enso e Iyédisstit e A b Unpiselhtic rep e dre s BSHieEhts. If the
compounds of thergéirreral fermiglzet Govotidirmote thenimgeatiemahavelar!cakstodweitre of asymmetry,
they can be presesiaithe fermariehiheipdacamaiesdpthieform of the pure enantiomers and/or
diastereomers or in the form of mixtures of these

The term “aryl” means for the purpose of this inventicn aromatic hydrocarbons having 6

to 14 carbon atoms, inter alia phenyls, naphthyis and anthracenyls. The radicais may

alsc be fused to other saturated, (partially) unsaturated or aromatic ring systems. It is

25 possible for the linkage to the compounds of the general siructure 1 to take place via

any possible ring member of the aryl radical.

The term “heteroaryl” stands for a 5-, 6- or 7-membered cyciic aromatic radical which
comprises at ieast 1, where appropriate also 2, 3, 4 or 5, heteroatoms, the heteroatoms
30 being identicat or different. it is possible for the linkage to the compounds of the
general structure | to take place via any possible ring member of the heteroary! radical.
The heterocycie may also be part of a bi- or polycyciic system. Preferred hetercatoms
ara nitrogen, oxygen and sulphur, 1 is preferred for the hetercary! radical to be selacted
from the group comprising pyrrolyl, furyi, thienyl, thiazolyl, oxazoiyl, isoxazolyl,
35  pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, phthalazinyl, indolyl,



35enantiomers and/or diastereomers. The mixtures can be present in any desired mixing ratio of the
stereoisomers. Thus, for example, the compounds of the general formula | according to the invention
which have one or more centres of chirality and which occur as racemates can be separated into their
optical isomers, that is enantiomers or diastereomers, by methods 5 kng}%[) Jﬁ/%%s-me separation can
be carried out%? %%Plfilr]r?ﬁl%eparation on chiral phases or by recrystallization from an optically active
solvent or using an optically active acid or base Qiby derivatization with an optically active reagent,
such as, for example, an optically active alcohol, and subsequent removal of the radical. 10If possible,
the compounds according to the invention can be present in the form of the tautomers. The
compounds of the general formula | according to the invention can, if they.hav iciently basic
group, such as, fof ea%gﬁﬁ%‘plrég,oa@ W&gﬁogn%pgagwogﬁér?fé{?ﬁxglr'm'rqe?Uf?%%ng%n%\%%?ﬂﬁto their
physiologically acE&piyd sS4 HEH IRFEAHic and organic acids. Preferably, the pharmaceutically
acceptable salts of the compounds of the general structure | according to the invention are formed with
hydrochloric acid, hydtabroraic/asid, sulphuriceaeid] phasphbricracidrroethahesulptesit acid,
ptoluenesulphonic,acidlcAHaRIE 3GidnioRERAGIdaACAGRSIhdilbimEaaRRls aridn28rsulphoacetic
acid, oxalle acid, IR AGCTRIRIG ACKLUCINGACLIBHRRS BeiboIPGE IR aghmAlC acid,
embonic acid, mandelic amd,?umanc acid, lactic acid, citric acid, glutamic acid or aspartic acid. The
salts formed are, iM&F 4R, hydrochlorides, hydrobromides, sulphates, hydrogensulphates,
phosphates, methanesulphonates, tosylates, carbonates, bicarbonates, formates, acetates, triflates,
sulphoacetates, 25 txatatest nidkntitésdralebtdsisoucinatesy taittéeshakitéayefisonates,
mandelates, fumarateseciacialesneitsatesupitiasmatesrandaspariatessthastoichiometsy of the salts
formed of the compaunds agcerdingdq.the, ipveRERR CRMitthisrasesbe ap Ineasiaberponintegral
multiple of one. 30The, compoynds of the general formpla.l, acearding to dhe;jnvengogycan, i they
contain a sufficiently acidic group, such as, for example The carboxyl group, be converted into their
physiologically acé\gbtﬁﬁféagﬂltg v "ir{\gﬂﬂ%mﬂc'\Hﬁ&%@%iE"B'gfgé@:y@ﬁi%é%%rlﬁ%rr%aéﬂich@éses are, for
example, sodium ki dirpdtassitimiHyRokitowalcNfrFRyNroxite, Ntitdb M ctarlitbases are
ethanolamineasdiethanolanéne,triethanolamineg. B5CyoIokexy i rmhike )aibameytdtlen8diamine and
lysine. The stoichigmejnoef te-saltsikfprmad of the sampatngs accudiggriarh@ioweation can in this
case be an integra),gf RORIRIRILA BUBIe ALanen PisTeratoin Ae eg, selvageiand in particular
hydrates of the compounds NaH(_:cc%rdln o 5%%|rg{verg%1y\{£nph can, t_)gz (l)bt%lggqﬁg%rmeaxqmple, by
crystallization fronf A 'solVeit OF o adueots Solution. i—laeré‘, one, two, three 6r any number of solvate

or water molecule®B{AttsGra raifoHthérdst sl St It 9%8%&%0393@?8??@{0 the invention

forming solvaies aﬁ@-ﬁyﬂ,r@[@gryl, CC-heteroaryl, SOsH, S0-NH;, SO-NH-alkyl, SO,-NH-aryl, S0
NH-hetercaryl, alkyl, cycioalkyl, heterocyclyl, aryl or heteroaryl, where the radicais
“aikyl", “cycloalkyl®, “heterocyclyl”, “aryl” or “hetercaryl" may also be substituted. The
substituents can be identical or different, and the substitulion can be in any possible
posilion of the alkyi, cycloalky!, heterocyclyl, aryl and hetercaryl radical.

25
Polysubstituted radicals are to be understood as radicals which are polysubstituted, for

example di- or trisubstituted, either at different or on the same atoms, for example
trisubstituted at the same carbon atom as in the case of CFs, -CHzCF3 or at different
positions as in the case of -CH(OH)-CH=CH-CHCl,.

30 Polysubstitution can be by identical or different substituents.

If the compeunds of the general formula [ according te the invention have at least one
centre of asymmetry, they can be present in the form of their racemates, in the form of
the pure enantiomers and/or diastereomers or in the form of mixiures of these
35  enantiomers and/or diastereomers. The mixtures can de present in any desired mixing

ratio of the sterecisomers.



101t is known that chemical substances form solids which are present in various atomic states, which
are described as polymorphic forms or modifications. The different modifications of a polymorphic
substance can differ greatly in their physical properties. The compounds of the general formula |
according to the invention can be present in various polymorphic forms, where certain modifications
may be metastbII8 st preference is given to compounds of the gENEFAPISHIEIEN which are
chosen from the following selection:

201-cyclopenty1-34744-hydroxy-3- methoxyphenyT)qumoxalln 2-yllurea (1)
1-cyclohexy1-347-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yllurea (2)
1-cyclohexy1-3-17-(3,4-dimethoxyphenAguinoxalin-2111urea (3) 1-[7-(3,4-dimethoxyphenyl
)quinoxalin-2-y1]-341-(2,2,2-trifluoroacetyl)piperidin-4-yljurea (4)
251-47-(4-hydroxyiBarfetisaxyphehyyguirmondstint shy 98183 frsfylafegac@ying to the inveniion
1-7-(4-hydroxy-3-meth oxyphea ) guiroxatirs2ey thidid (h 2, RAteifluonoacetygpipesdam-de ydurea (6)
1-benzyl-347-(4-hydroxy-BrnetbeXyReayhauinmaliendnegear(dhstereomers, by methods

1- cyclopenty -347-(3,4- dérrnseth h u ins2myl oafin se ion on chira
1-tert-buty1- 347 (E \rs‘idr%)Sggy r%egﬁﬁ}% &QQ@Q g'é/c! %@%}@) %91 paratio hiral

}/ o UIntOXﬁIm 2\yl]ul ing an opticall
1-tert-buty1-3-[7-(AA8Er8 VSr?ﬁ%ﬁ%tZ%‘?{‘er’iO%&wﬁB Alh-2Y 0GR "e“fl gy sing an oplealy
1.17-(4-hydroxy- 3@%@%@%@?9%%6%&%2?%1“@ ﬁﬂo??ﬁ%ﬁqyzaﬂ’/fﬁ?éﬁa?fi‘f sugh as, for
1-cyclohexy1-347 &4hydrexy:8¢Bld artathgiiohe ngivcpuivresedin2oyiiiarobtifg Zcical.
1-cyclopentyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (13)

147-(4-hydroxy-35¢ g&&%@ﬂ@&a}ﬂ)ﬂw@%%mu% WlSibenvlusead dfbkent in the form of the
1-1,7-(4-hydroxy- § dlmethylphenthumoxalln 2-y11-3-thiophen-2-ylurea (15)

51-[7-(4-hydroxy- dnmethylphenthumoxalln 2-y1]-3-methylurea (16)

1-[744-hydroxy-3, dlmeth Iphe u@é)ra r i they have &
1-buty1-347-(4- hy%roxy 'E;Pme'zﬁ G% en)il/afgﬁaﬁ%% %}@ﬁﬁ%ﬁé‘%@&ﬁ&ﬂ iFthey b
Y

1-ethy1-347-(4- hyafﬁwng%b%ﬁlﬁ]%wrpwg%ﬁﬁqa r%ngsﬁ F TALY 755 ndary or iertiary amine,

iure

1-cyclohexy 11847 {2 speosd 35 erin g sy GorAvR a2 g Urexqe)end organic
101-cyclohexy1-3473, Bretichiforaré- hyaroxsgohiety ontkiadinais ydi thiogremn (@t of the
1-ethy1-347-(4-hydeaxyt Bhadlimethudphanyhguinoxatinidnydihiedrea @@R2) hydrochioric acid,
1-cycloprop.y1-34 %M%@XA&% 5sqlm§&@yu%fben>mHm%aQaa2 }ﬂkt!nmg%r@ﬁa acid, p-

1-cyclopenty1-347- 4 h dro ime enyl) umoxa thiourea, (2 i
1-tert-buty1-347- (Zio Bg/ met‘fwatgl'l)(}% iy é2 e\i*n%our((aljja Bletooio o

UII‘IOX& n-
151- dodecyl‘?@ (7 %F@H%aﬁﬁﬁ&%aﬁﬁa%ﬁﬂ?r %?BS acid, maleic aCId succinic ac: , tartaric acid,

1-(3-chloro-2-methyishenydd- 3 phidngithomorain crsAylipegid fryraric acic, lactic acid, citric
1-(3,4-dimethylphenyl ;34 Aiphanyiqespoxalni@-YRurea (28)l-alyi-B( Apheniiguimoxalin-2-yl)urea

(29) 1- CyClOpentylh%ngde)é@én 2WALeeahBBEs, phosphates, methanesulphonates,
201-[7-(4-hydroxy-3 ordimethylpheny hauinoxalin- 2ol soRraRy tiasEsa (dhoecerates,
25 oxalates, malonates, maleates, succinates, tarirates, malates, embonates, mandelates,

fumarates, lactates, citrates, glutamates and aspartates. The stoichiometry of the salts

formed of the compounds according to the invention can in this case be an integral or

nonistegral multiple of one.

30 The compounds of the general formula 1 according to the invention can, i they contain
a sufficiently acidic group, such as, for exampte, the carboxyt group, be converted into
their physiologically acceptable salts with inorganic and orgenic bases. Suitable
inorganic bases are, for example, sodium hydroxide, potassium hydroxide, calcium
hydroxide, suitabie organic bases are ethanolamine, diethanolamine, tristhanolamine,

35 cyclohexylamine, dibenzylethylenediamine and lysine. The stoichiometry of the salts



1-buty1-347-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-yl]thiourea (32)
1-[7-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-y11-3-pentylurea (33)
1-cyclobuty1-347-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-ylithiourea (34)
1-hexyl1-347-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-yllurea (35)
25147-(4-hydr&¥%y288:HimEthylphenyhquinoxalin-2-y1]-3-propylurea (36)FC1/EP2010/033891
1-dodecy1-347-(4-hydroxy-3,5-dimethylphenyhquipoxalin-2-yllurea (37) - 10 -
1-(3-chloro-2-methylpheny1)-347-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-yljurea (38)
1-(3-acetylpheny1)-347-(4-hydroxy-3,5-dimethylitenyl)quinoxalin-2-yljurea (39)
1-(3,4-dimethylpheny1)-347-(4-hydroxy-3,5-dimethylphenyl)quinoxahn-2-yqurea (40)
51-ally1-3-17-(4-h{RifskyeBis. anretrnApReyeIn Sealineoign Gradn (i) case be an integral or
1-cycloocty1-347-@tiyeyakydibledsivethylphenyl)quinoxalin-2-yljurea (42)
1-(2,4-dimethylpheny1)-347-(4-hydroxy-3,5-dimethylpherwl)quinoxalil-2-y1Jurea (43)
1-cycloocty1-347- (Aetfgfgrq%YS3&1%%“@%%%@%@&%@*@!59?&%@rﬁﬁir@ﬁe@ of the compounds

1-adamantan- g.ll qumo alin:2

5 A
10147-(4-hydroxy- %péla rﬁe?h rf |rﬁng] 51 Vﬂ]’”{l}g)c(: ez fe _fgg{g aImPie by, (g}rstaihzanon from a

1-(3,4- duchloropheﬁ&/‘f’}‘%@?”(‘ﬂ“tﬁ?&?&%?/ @‘B“Ef‘rﬁ*e%i?ylﬁ??eﬁ*ﬁ’)d@ﬁ%&%bﬁw SYIRPLESAAMe o
147-(4-hydroxy-3, 3@iedapereryNguir dralien e ps nasmisthisxyplsenpdirsa¢agying to
1-adamantan-111-84irghibydsoxys3datirneth ylahanyl)quinoxalin-2-Aurea (49)
147-(4-hydroxy-3,5-dimethylphenyl)quinox3lin-2-y11-3-naphth3len-2-ylurea (50)

15147-(4-hydyoxy-go Qmﬁt!ﬂx!Qh&ﬂbég?gh%&%@éwryé&r.és(wcﬁ a?fet%FE@éHFWVéﬁbﬂ}é'Mr% (51)
147-(4-hydroxy-3,5- dlmeth hen % ali n- %—E)}ét’ldln- -y deg ?} g diff
1-((R)-1,2- dlmethy?propy\.af?‘;ﬁ?r@ %‘roxyaé @ @ﬁyﬁbﬂﬂ%okca - Tﬁreé?gg
1-((S)-1,2-dimethyFRERAIIISL7 A AAKUFERG %J@iaﬁ’%?eiﬁy ﬁiﬁ?&imﬁ&%ﬁ‘-\?‘%flﬂé&e{?&)
201-(5-chloro-2-métayipheryds 3FEh¢shyaaoikyB|6 dimethydoh &yl grioxainb2 1y eaeian55)

1-((S)-2-phenylcyclepigmslydrLRipbeny i roedkn- Aodkhiieas(by be metastable.
1-(7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-34(S)-2-phenylcyclopropyOurea (57)

251-(2-chloro-6-meihylphenyL) -4 7:(4suieys? &g MARsIYSHnKRInZ Y g2 (58)

the following selection:

20 1-cyclopentyt-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yilurea (1)
1-cyclohexyl-3-[7-{4-hydroxy-3-methaxyphenylquinoxalin-2-yllurea (2)
1-cyctohexyl-3-{7-(3,4-dimethoxyphenyhquinoxalin-2-yljursa (3}
1-[7-(3,4-dimethoxypheny! quinoxatin-2-yl}-3-[1-{2, 2, 2-triflucrcacetylpiperidin-4-yljurea
{4)

25 1-{7~{4-hydroxy-3-methoxyphenyliquinoxalin-2-yi]-3-phenyiurea (5)

1-[T-{d-hydroxy-3-methoxyphenylguinoxalin-2-yl}-3-[1-(2,2, 2-trifluoroacetyl)piperidin-4-
yllurea {8)

1-benzyt-3-[7-(4-hydroxy-3-methoxyphenylquincoxalin-2-yijurea (7)
1-cyclopentyl-3-i7-(3 4-dimeathoxyphenyhquinoxalin-2-yllures (8)

30 1-tert-butyi-3-{7-(4-hydroxy-3,5-dimethylphenylquinoxaiin-2-yljurea (9}
1-terl-butyl-3-[7-{4-hydroxy-3-methoxyphenylquinoxalin-2-yljurea (10)

1-[7-(4-hydroxy-3-methoxyshenylyquinoxalin-2-ylj-3-thiophen-2-ylurea (11)



1-ally1-347-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yllurea (D-118068) (59)
1-(3,5-dimethylisoxazol-4-y0-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yqurea (60)
1-sec-buty1-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-Aurea (61)
1-ethy1-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-yllurea (62)
51-isopropy1- @’@72@0’Mg?ﬁoxy 3,5-dimethylphenyl)quinoxalin-2-yliurea (63
1-isopropy1-3-(7-(4-methoxy-3,5-dimethylphenyl)guinoxalin-2-ylithiourea (64)
1-[7-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-y11-3-isobutylurea (65)
1-(1-ethylpropy1)-347-(4-hydroxy-3.5-dimethylphenstOquinoxalin-2-yllurea (66)

1-(2,2-Dimethyl- propyl) 347-(4 drox -3,5- d|m uingxalin-2-y1Furea (67)
10147-(4-Amino- ph@f%hﬁf‘mr?o{;a{fyﬁ“ﬁm 31<OPR8p % E %Q%aﬂ" ey
i4|7 (4- Hyd{g)g/?p(qawl)ﬁahlwlﬂgxalmr@dﬁ@ %Jmmwﬁulr@@s [@.iﬂ)oxalmQ?yé jurea (13)

sopropy methy azo uinoxalin i-urea
1-[7-(3,5-Dichloro-4h{ar¥9%y egr@@eéﬁﬁﬁ{‘ffﬂﬂ”?i’i"]i’%’zp%ﬁ%ﬂrﬁ%é{rﬁﬂ“

1-Buty1-347-(3,5- dl@d@?@%ﬂygmmwmnammmhm YholRan(Z3hurea (15)
15147-(3,5-Dichloro-4-hydroxy-pheny1l)-quinoxann-2-y1}-3-propyl-urea (73)

147-(3,5-Dichforo-#tibssipyaheriyste nrRsxanere i3 vétyaltdy q dp)

1-[7-(3,5-Dichloro- 4 Y

L07-(3.5-Dichioro- 4 Pyl e A R o e 7
1-tert-Buty1-347-(3; @ﬁitﬂaﬂbt@rﬂwﬁr@ﬁwmh@mpmgrth@%alﬁ 2Wlperdte(77)
201-Cyclohepty1-34 ro- Iro; 1€ - al: urea (78)
1-Cyclooctyl1- 347§(3Jg5(’g?c rgy% c r%yxgi/ p)w IE)F/I% gg%%n%igﬁégyéxg (79)
1-Cyclobuty1-347- (mtmmmmwdmwpmm@mmmnmwmmmm 0)

1- Cyclopentyl -347-(3,5-dichloro-4-h roxy hen ui oxalin- 2 urea

1-[7-(3- _Chlord%- hyélyg')(()){'/]eéyi Béf{%(oXy(};)%gﬁy §ﬂ0|¥6)h gw y‘ﬁa?f éPS’S{, ureL (82)
251-Cyclopropy1- 3@48@55*@{%@%43@@1ﬁ@wpmﬂwdu)s@ummalgmas@:i-mburea (83)
1-[7-(3,5-Dichloro-4-hydroxy-pheny0O-quinoxalin 3 3 phen urea (84)

1-[7-(3,5-Dichloro-4HSaPERs Bﬂ@h‘ijlﬁyjdaﬁ?’n%ﬁglfﬁe@ K@/‘E % (2305 .

1-[7-(3,5-Dichloro- 4&3}9&@BQW@fFﬁW@ﬂHﬁQ@WHHﬁWﬂ)M@iﬂ&#ﬂﬁ%yﬁ&@urea 24)
1-Butyl-347-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-ylphiourea (87)

1-[7-(3,5-Dichloro-Z#yardky- Bﬂéﬂyﬁ?)ﬁtﬁﬁ%ﬁW@W@@ﬂ?ﬁ't‘ﬁ%W@QL@BFS)

1-[7-(3,5-Dichloro-4- Mggg@@gw%mg(@%@egﬁﬁ propyl-thiourea (89)
5147-(3,5-Dichloro-4-hydroxy-pheny0-quinoxalin-2-y1]-3-pentyl-thiourea (90)

147-(3,5-Dichloro-A-Byiferyplesnipneg o aheriginogingpisisa-Mibulea (91)
1-(3,4-dimethylphenyl}»3-(7-phenytquinoxalin-2-ytjurea (28)

")I"/EPZ(}}(}/(]53891

1-allyl-3-(7-phenylguinoxalin-2-yiurea (29)
1-cyclopentyl-3-(7-phenylguinoxalin-2-ylurea (30}

20 1-[7-{4-hydroxy-3,5-dimethylphenyl)ouinoxalin-2-yi]-3-isopropylthiourea {31)
1-butyl-3-[7-(4-hydroxy-3,5-dimethylphenylguinoxaiin-2-yljthiourea (32)
1-[7-(4-hydroxy-3,5-dimethylphenyliguinoxalin-2-yl}-3-pentyiurea (33)
1-cyclobuty-3-{7-{4-hydroxy-3,5-dimathyiphenyl)guinoxalin-2-y[jthiourea (34)
1-hexyl-3-[7-(4-hydroxy-3,5-dimethylphenyliquinoxalin-2-y/jurea {35)

25 1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yi-3-propyiurea (38)

1-dodecyl-3-{7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurga (37)



1-Cyclohepty1-347-(3,5-dichloro-4-hydroxy-pheny0-quinoxalin-2-ylpthiourea (92)
1-Cycloocty1-347-(3,5-dichloro-4-hydroxy-pheny0-quinoxelin-2-y1Fthiourea (93)
1-Benzyl-347-(3,5-dichloro-4-hydroxy-pheny0-quinoxelin-2-01-thiourea (94)
101-[7-(3-Chloro-4-hydroxy-pheny0-quinoxalin-2-yl]-3-isopropyl-urea (9 g

147-(3,5-DichBRU Y&y -pheny0-quinoxalin-2-y1]-3-(3-phenyl-propy OAGUIER (86)
147-(3,5-Dichloro-4-hydroxy-pheny0-quinoxalin-2;y1]-3-phenethyl-thiourea (97)
142-(4-Chloro-pheny1)-ethyl]-317-(3,5-dichloro-4-hydroxy-pheny0-quinox3lin-2-ylithiourea (98)
15147-(3,5-Dichloro-4-hydroxy-phery0-quinoxalin-2-y1]-3-(3-morpholin-4-yl-propy0- thiourea (99)

1-[7-(3,5-Dichloro-4-hydroxy-pheny0- qumoxalln -2- yllp EE 3,4- 9, m tho>% Phg gi(o ethyl]-thiourea
(100)  1-(2-Cydrohesor-gnyrtinypdad (35 M6 o-4 R ‘HYES’X;?%%“' 24UmbXalin-2-ylk 20thiourea
(101) 1-[7-(3,5-Di¢¥bro-4-hydroxy-pheny1l)-quinoxalin-2-y11-3-(2-thiophen-2-ykethyO-urea (102)

1-[7-(3,5-Dichloro, g XY= X\V-Rhepykyethylp thiourea (103)
251-17-(3,5- chhlorgh %f/ ﬂ@d%&(@?ﬁhﬁ@%ﬁggﬁﬁ %Lv’ﬁ% ?T%ZCm 56 gﬁlyl Jpi))rﬁ}g'nylé)h%)(ihylEurea (104)

1-[7-(3,5- D|chIoro44(:htydme¢yyphWﬂhiﬁr@x@hﬂy%?ﬁ]ﬂ@[%@s@s?ﬂﬂm@t%m?—iﬂ'ﬁ’é?%ﬂ)ethyq -urea (105) -

13- 1-[7-(3,5-D |ch I r allln%x% dlchloro -phenyl)-ethyllurea
(106) 142-(3- Eiro ?19‘/%&/8“}?41enyl)d‘| %}?f%eﬁ hé: %l]r[c% 43‘1!63]‘/droxy phenyl)-

quinoxalin-2-A- Ul’eé'bﬁalaﬂc);yl 3-[7-{(4-hydroxy-3,5-dimethy! phenyl qumoxa!m—Q yhurea (42)
51-(2-Biphenyl- 4 eth 1)-347-(3,5-dichloro-4-h dgo % éli?i um()ga %11; ﬁa (108)
1-[7-(3,5- chhloro IFB%*)VEI'?SW?@ oYK yl‘]?< E& F@h thoxy-ph enylgh thyl]-urea (109)
—cyciooctyl—B -[7-(4-hydroxy-3-methoxyphenyhguinoxalin- 2-yE]urea {44}
1-adamantan-1-yi-3-(7T-phenyiquinoxalin-2-yljurea {45}
10 1-[7-(4-hydroxy-3,5-dimethylphenylguinoxalin-2-y1]-3-p-tolylurea (46}
1—(3,4-dichIorophenyi)—3—[7—(4—hydroxyw3,5~dimethylphenyi}quinoxalin-Q-yi}urea (47)
{-[7-(4-hydroxy-3 5-dimethylphenyl)quinoxalin-2-y[}-3-(4-methoxyphenyljurea {48)
t-adamantan-1-yi-3-[7-(4-hydroxy-3,5-dimethyiphenylquinoxatin-2-yljurea (49)
1-[7-(4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-yl]-3-naphthalen-2-yiurea (50)

15 1-[7-(4-hydroxy-3,5-dimethylphenylquinoxalin-2-yi}-3-(1,1,3,3-tetramethylbutylurea
(51)

1-[7-(4-hydroxy-3,5-dimethyiphenylquinoxalin-2-yl}-3-pyridin-3-ylurea (52)
1-({R)-1 2-dimethyipropyl)-3-[7-{4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yliurea (53)
1-{{SF1,2-dimethylpropy!)-3-{7-{4-hydroxy-3,5-dimethylphenyluuinoxalin-2-yljurea {54)
20 1-{5-chioro-2-methylphenyl -3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yliurea
(55}
1-((S)-2-phenyloyciopropyl -3-(7-phenylquinoxalin-2-yljurea (56)
1—{7«(4~hydroxy—3,5—dimethylpheny%}quinoxaiin~2—yl]—3—((S}—E—pheny%cyclopropyl)ursa
(57)
25  1-{2-chloro-8-methyiphenyl)-3-7-(4-hydroxy-3,5-dimethylphenyljguinoxalin-2-yljurea
(58)

1-allyl-3-[7-(4-hydroxy-3-methoxyphenyljquinoxalin-2-yljurea (D-118068) (59)



147-(3,5-Dichlor0-4-hydroxy-pheny1l)-quinoxalin-2-y0-342-(2-fluoro-phenyl)-ethyll-urea 10(110)
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxal n-2-y1]-3-[2-(2,4-dichloro-phenyl)-ethyl]- urea (111)
147-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-21,0-342-(4-fluoro-phenyl)-ethylpurea (112)
151-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y0-3-[2-(3,4-dimethoxy-phenyl)- ethyl]-urea
(113) 147-(3,5%9iemetei %Ny droxy-phenyl)-quinoxalin-2-A-3-[2-(4-methBx{IgRENPhy0- urea (114)
1-[7-(3,5-D chIoro-4-hydroxy-phenylyquinoxalin-gﬁq-S-[Z-(Z,5-dimethoxy-phenyl)- 20ethyli-urea (115)
1-[2-(4-Chloro-phenyl)-ethy0-347-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-urea (116)
1-[2-(3-Chloro-phenyl)-ethyl]-347-(3,5-dichlor0-4-hydroxy-phenyl)-quinoxalin-2-yll-urea (117)
251-(2-Cyclopentyl-ethyl)-347-(3,5-dichloro-4-hydroxy-pheny1)-quinoxalin-2-ylphiourea (118)
1-(2-Cyclohexyl-ethiff-ginstydssxarchforo A hidrskspherimeupsaiiniosya T-arek i 19)
1-(2-Cyclohexyl-eth§i)-3-[7-(3,5-dichlor0-4-hydroxy-phenyl1)-quinoxalin-2-y11-thiourea (120) - 14 -
147-(3,5-Dichloro-4-hydroxy-phenylh-quinoxalin:-2-y11-342-(4-hydroxy- y0-ethyllthiourea (121)
11735 Dichioro £ B PR e G B T e (122) 5 The
guinoxalines of the-geyiergl-formuia-aschrdingotediigimeesahyues@gable for use in medicaments, in
particular as antitumour agents, for the treatment of humans and other mammals. Mammals may be
domesticated niniA&RRE AL HIPSEO e YL eIl ERAEIS A8 the like.

1-isopropyl-3-[7-(4-methoxy-3,5-dimethylphenyquinoxalin-2-yl]thiourea {64}

1-{7-(4-hydroxy-3,5-dimethyiphenyl)quinoxaiin-2-yli-3-isocbutylurea {65}
1-{1-athylpropyl }-3-{7-(4-hydroxy-3.5-dimethylphenyllquinoxalin-2-yljureza (68)
1-(2,2-Dimethyl-propyl)-3-7-{4-hydroxy-3,5-dimethyl-phenyl)-quinoxalin-2-yi-urea (67}

10 1-[7-{4-Amino-phenyl-quinoxalin-2-yl]-3-isopropyl-urea (68)
1-]7-{4-Hydroxy-phenyl-quinoxalin-2-yl]-3-isopropyl-urea (69)
1-Isopropyl-3-[7-{ 1-methyi-1H-pyrazol-4-yl -guinoxaiin-Z-ylj-urea (70)
1-[7-(3,5-Dichioro-4-hydroxy-phenyl-quinoxalin-2-yil-3-pentyl-urea {71)
1-Butyl-3-[7-{3,5-dichioro-4-hydroxy-phenyl}-quinoxalin-z-yll-urea {72)

15 1-[7-(3,5-Dichioro-4-hydroxy-phenyt-guinoxalin-2-yi}-3-propyl-urea (73)
1-[7-(3,5-Dichioro-4-hydroxy-phenyl-quinoxalin-2-yll-3-ethyl-urea (74)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yi]-3-heptyl-urea (75)
1-{7-(3,5-Dichioro-4-hydroxy-phenyl)-guinoxalin-2-yl}-3-isopropyl-urea (76)
1-tert-Butyl-3-{7-(3,5-dichlorc-4-hydroxy-phenyt -quinoxalin-2-y|}l-urea (77)

20 -Cycloheptyi-3-[7-(3, 5-dichioro-4-hydroxy-phenyl -quinoxalin-2-yl]-urga (78}
1-Cyclooctyl-3-]7-(3, 5-dichioro-4-hydroxy-phenyl)-quinoxalin-2-yil-urea (79)
1-Cyclobutyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yi]-thiourea (80}
1-Cyclopentyl-3-[7-(3, 5-dichloro-4 -hydroxy-phenyl)-quinoxaiin-2-yt}-urea (81)
1-[7-(3-Chloro-4-hydroxy-5-methoxy-phenyl-quinoxalin-2-yl}-3-isopropyl-urea (82)

25 1-Cyclopropyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl-quinoxalin-2-yi}-thicurea {(83)
147-(3,5-Dichloro-4-hydroxy-phenyl-quinoxalin-2-yl]-3-(3-phenyi-propyl Furea (84)

1-[7-(3,5-Dichioro-4-hydroxy-phenyl)-guinoxalin-2-yl]-3-phenathyl-urea (85)



10 According to a further aspect of the invention there is provided a method for treating tumours in
humans and other mammals, characterized in that at least one quinoxaline according to the general
formula I is administered to the human or another mammal in a dose effective for the treatment of
tumours. The therapeutically effective dose, to be 15 administered for the treatment, of the respective
guinoxaline ac¥8rig ¥ the invention depends inter alia on the type ant(tHE*tAYEEP the tumour
disorder, on the age, weight and sex of the patie_n{z on the type of administration and on the duration of
the treatment. The medicaments according to the invention can be administered as liquid, semisolid
and solid pharmaceutical forms. This takes place in the manner suitable in 20 each case in the form of
aerosols, powders, dusting powders and epipastics, tablets including coated tablets, emulsions,

foams, solutions, du&peiisisHeodedaimtrients igaeal-HilkS patidead8Bsules or suppositories. The

pharmaceutical fOHEB&ﬁ%EVp@%edQﬁ%msh%r@@%@%_wﬂ&giﬁrﬁ@t&h&wmion, 25 depending on the
pharmaceutical form employed, where appropriate auxiliaries such as, inter alia, solvents, solution

promoters, solubilizBr&: ERilstfiersy drettinp adeiiaoaitifodhic palivryas s, thickeners, film formers,
binders, buffers, salt.for e Eﬁf?mﬁ r s, Jille aservatiugs, antioxidants, colours,
mould release age‘?:wl[%s?’I’fﬁrtg‘%i!;(.ferxor%s/,§ |sinte85§1 28&%%92&29@ ?Z%%gﬁagﬁc%gﬁrs. The selection of the
30 auxiliariess and-ihés ariotints-4Hetent o beylemislopén 2 dégasdsdrahead®®sen pharmaceutical form
and is based on the Jormuas Kggyﬁnd}a?xth%esﬁg%gir%eéﬁr‘?ﬁ: 13R85 MSAIERAMENs pccording to the
invention can be administered in a Suitdble do age form to the skin, epicutaneously as solution,
suspension, emulsiagcitoasy-siRtmenic3spasigiaxplastet)-windkmeiroraiandusmgidal mucosa, buccally,
lingually or sublingually as - 15 - tablet, pastille, coated tablet, linctus gr gargle. via the gastric and
intestinal mucosa%é?ﬁ%?ﬁw“ggfé%f’é ',Céﬁggcfe' ¥§'b°l’&%%ﬂéﬁ%?%%fﬁ‘ﬁ6@%&%’&%Sls n or emulsion; via the
rectal mucosa, reciajly.gs:5upRpesHincresialcapsule piointiamentviaitien@aal mucosa, nasally as
drops, ointments or spray; via the bronchial and alveolar 5 epithelium, by the pulmonary route or by
inhalation as 1é?eroéér"&'%?é‘i’a‘h'E’?"Rj/i%ﬂﬁjé‘%H]Bfﬁ%‘fﬁ?ﬁ?’@é’ﬂ]ﬁﬁ@ﬁ@ﬁ?“é%aé drops, eye ointment, eye
tablets, lamellae oF.gy@ lobion.¥ia-1aayersa 0l IneGRNItAl reaRs. ntFavaginaly-assyaginal
suppositories, ointments and douche, by the intrauterine route as uterine pessary; via the urinary tract,
intraurethrally as iftigdB6rP SiatereRtsrysheis)-macsinfiy-Riaeeansianeas*ibd injection; into a vein,
intravenously as injegtiop, o JHisinNeRArayeRoUsaRIRIRGION BrdRySigR: inipathe skin. -
intracutaneously as in eCt('é’gn or implant; under the skin, subcutaneously as injection or implant; into the
muscle, intramuscbi%ﬁflaas |)njection or implant; into the abdominal cavity, intraperitoneally as injection
or infusion. 1%§ he medigibahefecheirthe cempaumndsabf-the-fentioncof-the-geméral structure | can be
prolonged by suitahlg, measyres in the light of practical therapeutic requirements. This aim can be
achieved by chemical and/or pharmaceutical means. Examples of the achievement of a prolongation
of the effect are thé&lise P rplaritsydiposeired; tiaiedsibike orAaeHanaPsRtle suspensions and
so-called prodrugs:ti/ieic@@aqo®dpounds according to the invention, the formation of salts and
complexes of low soluhility, or the pse of tal ensions, The compounds,according to the
invention can be e?ﬁ%Tgflé%/f%)g1iﬁﬁY\iﬁﬁ?’%@%@f%h%ﬁg&Q%yc(i‘;:'ﬁox B?Hg??lghq\%?t N Othet Substances such as,
for example, a$pardi§irEsd®Ps bleomycin, carboplatin, carrnustine, chlorambucil, cisplatin, colaspase,
cyclophosphamide; gytaEahing.AasaiRazing. dagtinamycinyg daunasuhisin, daxarukigin (adriamycin),
epirubicin, etoposi%%:a?-fluorouracil, hexamethylmelamine, hydroxyurea, ifosfamide, irinotecan,
leucovorin, lomustine, mechlorethamine, 6-mercaptopurine, mesna, methotrexate, mitomycin C,
mitoxantrone, prednisgigr@cipredhisoney-Biepyocaiizazing; whtoiHématrptoroirsttainoxifen,
thalidomide, thiogugping, t@apPtecan, vinblastine, vincristine, vindesine, aminoglutethimide,
L-asparaginase, azathioprine, 5- azacytidine cladribine, busulphan, diethylstilbestrol,
2',2'-diﬂuorod%%xyéﬁﬁdﬁ%?'a@e@r&%ﬂWrﬁ?8’}%‘%&95&%P\ﬁré'&fé‘r@ﬁé:%tﬂ%m?ﬁ&%ﬁ%@f&”"ea
,5-fluorodeoxyuriditié4)

1-[7-{3,5-Dichlorc~-4-hydroxy-phenyl-quinoxalin-2-y{}-3-12-(3, 5-dimethoxy-phenyl)-
athyll-urea (105)



5-fluorodeoxyuridine monophosphate, fludarabine phosphate, fluoxymesterone, 35flutamide,
hydroxyprogesterone caproate, idarubicin, interferon, medroxyprogesterone acetate, megestrol
acetate, melphalan, nnitotane, paclitaxel, oxaliplatin, pentostatin, N- - 16 -
phosphonoacetyl-L-aspartate (PALA), plicamycin, semustine, teniposide, testosterone propionate,
thiotepa, trime‘ﬁ%ﬁ%&b{)ﬂ?ﬁe, uridine, vinorelbine, epothilone, gemcitabire, faxAtare BENU, CCNU,
DTIC, herceptin, avastin, erbitux, sorafenib, gleeveg, iressa, tarceva, rapamycin, actinomycin D,
sunitinib (sutent). 5 Particular preference is given here to medicaments comprising at least one
compound of the following group of quinoxalines:
1-cyclopenty1-3-[7-(4-hydroxy-3-methoxyphenyl)quingxalin-2-yl]ure

01 oy toneyt S G B AN AR Y e g oot
1-cyclohexy1-347482418fthethoxyphenyl)quinoxalin-2-yljurea (3)

147-(3,4-dimethoxypherylouingxalin, 2nch In3alhd & 2ateifharoasehmpiperidin4-yflurea (4)

117-(4-hydroxy-3-m%g Xol>l<l_>_/£)_hi -ﬂ;)ég [(}oxal|n-2-y11-3-phenylurea (5)
151[7-(4-hydroxy-%li'meﬁ}oxyp?heny?‘)*g inoxalin-2-y1]-3-0-(2,2,2-trifluoroacetyl)piperidin-4- yflurea (6)

1-benzy1-3475(4-hydrBisyedyraethaxyphienyjeticnoxadiny2rypljureenyuliroyalogetity 34 7-(3,4-d
imethoxyphony! )qyigigy 0xa n-2-yOurea (8)
1-tert-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-yllurea (9)
201-tert-butyl-347 JH-F3efdsyemmpieRyphwlistme v il e oxy-phenyl)-
147-(4-hydroxy-3-sttethory gte@nyl)quinoxalin-2-y1]-3-thiophen-2-ylurea (11)
1-cyclohexyl1-3-[7-(4:-h -3,5-dimethylphenyl)gquinoxalin=2- 1 ) i
1-cyc|openty1-3471-'?471'-@/5%'?@&?@%%?r%?éﬁ%%)r}ﬁgrﬁgqﬁ%ﬁ%ng?ns: -'yéﬁ?égpﬁ%é‘f” ethylfurea
1-[7-(4-hydro}y-3,5-Winethylphenypouinoxalin-2-y1]-3-phenylurea 04)
25147-(4-hydroxy-Byardlimsthylpenyhoinexalinoiy ls-3-thiophen:-dAire ek -ethyi-
1-[7-(4-hydroxy-3,5l;tgir(q(,ﬂpylphenyl)quinoxalin-2-y1]-3-methy|urea (16)
147-(4-hydroxy-3,g-cﬁmethylphenypouinoxalin-2-y11-3-isopropylurea a7
1-butyl-347-(4-hydrdsys 3;bidimethiyphenyheuyinoxedimid-gilire R {4 8)oro-phenyl}-ethyll-urea
1-ethyl-3-[7-(4-hydramy-3,5-dimethylphenyl)quinoxa lin-2-ylJurea (19)

301-cyclohexyl1-347-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-ylphiourea (20
Y 1%3 1-{7§(3,5}E)icblor%—t&-hydroxy—phgnei)-qu‘%oxglin—z-yi]—S-{zu(S,%—gémethoxy-p en)yl)—

ethyf]-urea (113)

1-[7-(3,5-Dichloro-4-hydroxy-phenyl-guinoxalin-2-y1]-3-[2-(4-methoxy-phenyi)-ethyl}-
urea (114)

1-{7-(3,5-Dichioro-4-hydroxy-phenyl}-quinoxalin-2-y{]-3-{2-(2,5-dimethoxy-phenyl)-
20 ethyil-urea (115}

1-[2-(4-Chioro-phenyl-ethyl]-3-{7-(3,5-dichloro-4-hydroxy-phenyl-guinoxalin-2-yll-urea
{118)

1-[2-(3-Chloro-phenyl -ethyi]-3-[7~(3,5-dichloro-4-hydroxy-phenyl)-auinoxalin-2-ylj-urea
{117)

25 1-(2-Cyclopentyl-athy)-3-[7-(3,5-dichloro-4-hydroxy-phenyl -guinoxaiin-2-yi]-thiourea
{118)

1-(2-Cyciohexyl-ethyi)-3-[7-(3,5-dichloro-4-hydroxy-phenyl -quinoxalin-2-yli-urea (118}

1-{2-Cyciohexyl-ethy)-3-{7-(3,5-dichloro-4-hydroxy-phenyl }-quinoxalin-2-yl}-thiourea
{120)



- 17 - 1-cyclohexy1-347-(3,5-dichloro-4-hydroxyphenyhquinoxalin-2-yfithiourea (21)
1-ethy1-347-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-ylJthiourea (22)
1-cyclopropyl-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylithiourea (23)
1-cyclopenty1-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylithiourea (24)
51-tert-buty1-33@ AUXNEFExXy-3,5-dimethylphenyl)quinoxalin-2-ylithioure B{PE§2010/053891
1-doclecyl1-3-(7-phenylquinoxalin-2-yOurea (26)_1 )
1-(3-chloro-2-methylpheny1)-3-(7-phenylquinoxalin-2-yl)urea (27)
1-(3,4-dimethylpheny1)-3-(7-phenylquinoxalin-2-yOurea (28) 1-ally1-3-(7-phenylquinoxalin-2-yhurea
(29) 101-cyclopenty1-3-(7-phenylquinoxalin-2-yOurea (30)
147-(4-hydroxy-3,3-dimétRiApreryhgimoemibzyny23lssplopyhiberes @eyyh-ethyl-
1-buty1-347-(4-hydﬂowy33‘@ﬂimethylphenthuinoxalin -2- yl]thiourea (32)

1-[7-(4-hydroxy-3, t umo alln 2- 1 3 3)
1-cyclobuty1-3- [7? (?rc[;})}(l)lllﬁ QAP mei )ﬁp%é/r?y%qéfﬁléxal rhyé E)'ﬁreg ?&% -thiourea
151-hexyl1-347-(4 Ijl%?roxy 3,5-dimethylphenyl)quinoxalin-2- yI]urea (35)
147-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-y1]-3-propylurea (36)

1- dOdeCyl -347- (4 *%d&’t? nggf ’r?esd ‘5%% EX!—%‘F&?F&‘HSFA'PQ&&QJ%& tg H’rér%ﬁeﬁﬂ% are syitable for use
1-(3-chloro-2-meth % % rox -dime quinoxalin- 2 llurea 538)
201-(3- acetylphen@/lg)j n( rihsyd'r am %ﬁ’e} 'TBHr ?ﬂ%% {?{ox%lllrﬁ’?ﬂpﬁﬁuf’ea 8)° @
1-(3,4-dimethylph el Jrazmals. Pﬂ?di‘@?k? @333 bRty hsHER YRt EIReYAiTR dARréal B OIS,
1-ally1-347-(4-hydraisyh8iésdimethytphetisgquinoxalin-2-yhurea (41)
1-cycloocty1-R@y[7-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-yhurea (42)

1-(2,4- dlmethylphwgr)i‘ﬁ [t (a%MFQ)&)Aa%t%?QH@ﬁW%hQW@%B?%@JH" a?fg‘MB%afc{rzlh?t)ailng
251-cycloocty1-3-[7-(4- hydrox -3-me hI he%gq inoxalin-2-Aurea (44) quinoxaline
alin ure

1-adamantan-1-y1-5-(7- pﬁ (a]rﬁslr?gx y %' clerze

1-[7-(4-hydroxy-3 Sca‘ﬁfﬁ@ﬂﬁ‘il WW&M*W&IMS??}TT@?S% OIlFy 148> -Agher mammal in
1-(3,4-dichlorophenyPe8sffeqihipd fesxyeatBegimictindptie yd) taiprsebtmbefitfine i (47 o be
147-(4-hydroxy-3, aetimethydgbehy Beutinoxadinkg yijsti(4-tmathoikgphenyDyre g 48kntion
1-adamantan-1-y lagdfadriidiinxm o Hmathip bagy baHinoxalingd-Aidres (49)ge, weight

1- (7 (4 hydroxy 3 §n9”§l§t'&"%eéla¥ QHUI&O)&?EI %?e‘ydl §dﬁ1ﬁﬁ’§?ﬁ§%k€gn§ XH’”ER@‘ &ﬁ%}mn of the

S147-(4-hydroxy-3, - P g XAl 2 Y e {eten S amS Y IDUIRYreR (51)

semisolid and solid pharmaceutical forms. This takes place in the manner suitable in

20 each case in the form of asrosols, powders, dusting powders and epipastics, {ablels
including coated tabiets, emulsions, foams, solutions, suspensions, gels, ointments,
pastes, pills, pastilles, capsules or suppositories,

The pharmaceutical forms comprise besides at least one ingredient of the invention,
25 depending on the pharmaceutical form employed, where appropriate auxiliaries such
as, inter alia, solvents, solution promoters, solubilizers, emuisifiers, wetling agents,
antifoams, gelling agents, thickensrs, film formers, binders, buffers, salt formers,
desiccants, flow reguiators, fillers, preservaiives, antioxidants, colours, mould releasse
agents, lubricants, disintegranis, and masking tastes and odours. The selection of the
30  auxiliaries, and the amounts thsrec! to be employed, depends on the chosen
pharmaceutical form and s based on the formuias known 10 the skilled person.

The medicamenis according to the invention can be administered in a suitable dosage
form to the skin, epicutaneously as solution, suspension, emulsion, foam, cintment,

35 paste or plaster; via the oral and lingual mucosa, buccally, lingually or sublingually as



1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-3-pyridin-3-ylurea (52)
1-((R)-1,2-dimethylpropy1)-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yqurea (53)
14(S)-1,2-dimethylpropy1)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-y8urea (54)
101-(5-chloro-2-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-Aurea (55)
1-((S)-2-phenyf&ylBfiébyi)-3-(7-phenylquirmalin-2-yl)urep (56) PCT/EP2010/053891
147-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-y11-34(S)-2-phenylcyclopropyl)urea (57)
151-(2-chloro-6-methylpheny1)-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yqurea (58)
1-ally1-347-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yljurea (D-118068) (59)
1-(3,5-dimethylismazol-4-y1)-317-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-yljurea (60)
201-sec-buty1-34 RpENGEFERy SaediRtiah e GydRosaite 247868 ([@1ytinal mucosa,
1-ethy1-347-(4-mesthioxiy 35 tditele ttoglpth dandigLiposal sy arere(62) or emuision; via the
1-isopropyl-347-(4etnethosa, ecinethy pbemyguiroxaltapdad urealbIpt via the nasal
ﬂ§0(rirc;]psél-347é(§fm%xys-§@-s‘énh%bwnn?mézﬁimn%aaUa-ztralllmai%gaq@%d alveolar
-(4-hydroxy-3,5-dimethy, n inoxalin-2-y11-3- ur . o
R I i R
1-(2,2-Dimethy l-preY LR A7 LRI AFaRy 23, BLAHETnS P RENYT) ot ReAmR: 251G 267
147-(4-Amino-phefifa)-¢i&iffsxankosact e Sspiepyratedniggpoinally as vaginal suppositories.
1-[7-(4-Hydroxy-phenytrguandxalich2- il 8- istpropyt-ursa @9)terd® pessary; via the urinary
1-1sopropyl-347-(lrmethytdbnpyiazolrstliyrq inmeakin: oyl Urea 7 Qery, intraarterially as
1'[7'(3’5'D'Ch'@rO'%f&YxQﬁPM‘QQ@HYM&%H%Q&??HQE%@%&?% B?ﬂ%@:’iw%&)&ousiy as injection or
1-Buty1-347-(3,5-dichloro-4:h Qemé{'p?n%gméﬂ%é”qxa"s”'i%-'éé%%'“é?&.‘gﬁzé}- under the skin
147-(3,5-Dich|oro-éT— ycPr‘oxy-p eny. 3’-ququahn-tf-§/l -3-dropy -ure ?L? ’ o
51-[7-(3,5-Dichlor P MRGKS e 110G GHOREMR-DIS MR ATetRG-tiFa g [gpry as injection of
1-F-(3,5-Dichloro-4rhigdiaxip-phebgor) sl rexal s  1grsahe ptylerea o7 Hjusion.
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y11-3-isopropyl-urea (76)
1-ter1-Buty1-847-(B1s hdlslor e piliparpriige Pdisrivealipr 21y arearerstuciure | can be
1-Cyclohepty1-34 Bthselich evdadichycraxysphémyibpopiimoxikn iRy bEuiread@@pents. This
101-Cycloocty1-34:n(3r dichlorend: hydeaxyphanyd) -shanexalinc ke a (4 pidsGyalebuty 1-347-(3,

5-d ich '°r°'4'hydrQ&FXéPé%?J?zY'EanHF%%H?ﬁ%‘W'%i%%#erc?_aa@%e use of implants, liposomes,
1-Cyclopenty- 347 (45 diehioro. hyciox:phenyl) unoralin 2 yicyea [89) 7T
1-{7-(3-Chlorg-4-hy FOXY-5-Methoxy-pheny L}-quinoxaiin-2- ﬁffg-isopro%yl-urea 5

compounds accarding to the inveniion, the formation of salls and complexes of low

solubility, or the use of ¢rystal suspensions.

The compounds according to the invention can be employed as individual substances
or in gombination with other substances such as, for example, asparaginase,
25 bieomyain, carboplatin, camustine, chlorambuci, cisplatin, colaspase,
cyclophosphamide, cytarabine, dacarbazing, dactinomycin, dauncrubicin, doxorubiscin
{adriamycin), epirubicin, eioposide, 5-fluorouracil, hexamethyimelamine, hydroxyurea,
ifosfamide, irinotecan, leucovorin, lomustine, mechiorethamine, 6-mercaptopurine.
mesna, methotrexate, mitomycin C, mitoxantrone, prednisolone, prednisone,
30 procarbazine, raloxifen, strepiozocin, tamoxifen, thalidomide, thioguanine, topotecan,
vinblastine, vincristine, vindesine, aminoglutethimide, L-asparaginase, azathioprine, 5-
azacytidine cladribine, busulphan, diethylstilbestrol, 2, 2-diflucrodeoxycytiding,
docetaxel, erythrohydroxynonyladenine,  sthynylesiradicl,  &-fluorodeoxyuridine,
s-fluprodeoxyuridine  monophosphate, fiudarabine phosphate, fluoxymesterone,
35 flutamide, hydroxyprogesterone caproate, idarubicin, interferon, medroxyprogesterone

acetate, megestrol acetate, melphalan, mitotane, paclitaxel, oxaliplatin, pentostatin, N-



1-Cyclopropy1-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1Hhiouree (83)
151-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1]-3-(3-phenyl-propyl)-urea (84)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-phenethyl-urea (85)
1-7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1]-3-phenyl-urea (86
1-Buty1-347-(§‘fg-%?ﬂé’%lb§r7dg4-hydroxy-phenyl)-quinoxalin-211]-thiourea %7)’};‘?2“10/053891
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2gy.1]-3-ethyl-thiourea (88)
20147-(3,5-Dichtoro-4-hydroxy-phenyl)-quinoxa lin-2-yl]-3-propyl-thiourea (89)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-211)-3-pentyl-thiourea (90)
147-(3,5-Dichioro-4-hydroxy-pheny0-q uinoxalin-2-y1]-3-isopropyl-1hiourea (91
1-Cycloheptyl-34‘?*—’{3%?’:;':‘5’(‘]ﬂfﬂ‘r‘iFCB’F16!“—"Zf’-st‘i’?%f?E‘?XSIID-"E)lﬁ\é“nﬂg/lfyf-rrl ﬁ'ﬁb?(arﬁﬁg-) -?Ij-?ﬂfﬁ)ﬁ'rgeea?f’élff terone
1-Cycloocty1-347R3P5uiishGieeach ey ) aiforePio-thidties @) abine.
251-Benzy1-347-(3:5teicHon 4depiioRYH{pHemeb)ig uireialierdtuyl sibrafenibao(@4yc. iressa,

147-(3-Chloro-4-hyesusy rphanyh)-suinexalim 2yl nd-isapropyl-urea (95)
1-[T(3,5-Dichlgro-4-hydroxy-pheny1)-qui noxalin-2-y1]-3-(3-phenyl-propyl)--thiourea (96) - 20 -
1-[7-(3,5-Dichloro#hyssoxyerphesnyt)yquinexalinnygdd-3nhenethyhghiossea (8 Bpmpound
142-(4-Chloro-phepyL)isithivdd s34 fddardichiero-4-hydroxy-phenyl)-quinoxalin-2-y11- thiourea (98)
1-[7-(3,5-Dich loro-4-hydroxy-pheny1)-quinoxalin-2-y1]-3-(3-morpholin-4-yl-propy1)- 5thiourea (99)
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)- uinoxalin-2-xlr?-t3- _2-§<3,§4-qrrl1eth06 -phenyl)- ethyl]-thiourea
(100) 1-(2-Cyc|ohéi@ffé%??ﬁyé"gﬁdgﬂ?%ﬁgiﬁﬁtﬁ%}’&ﬁ-ﬁ 1R BrenyiFdtihoxalin-2-y1)- thiourea (101)
101-[7-(3,5-Dighlofasdrnsiyozyrphanydlycinmaliprey s B<t2thipphen-2yl-ethyl)-urea (102)
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1]-342-(4-methoxy-pheny1)-ethylp thiourea (103)
1-[7-(3,5-DichIoro-ki’hi}wﬁﬂﬁ'é?ﬁg-”Eﬁffiﬁ’@i?ﬁﬁ?%’ﬂﬁ)iﬁ‘z‘éwzg(ﬁﬁﬁﬁ%ﬁbhenyl)-ethylFurea 15(104)

1‘[7'((31’&[))iCh'0fo'ﬁrh}‘ﬁi%é%?ﬂ%%%wiﬁmﬂHﬂzgnyé-l1?{i%:é?znﬁn@léaaﬁéﬂﬂweﬁb\mxﬂqh&thy|]-Urea (105)
urea @)

1-[7-{(4-hydroxy-3-methoxyphenyljquinoxalin-2-yl}-3-phenylurea (5)

15 1-[7-{4-hydroxy-3-methoxyphenyl)quinoxalin-2-yl}-3-[1-(2,2, 2-trifluoroacetyl jpiperidin-4-
yllurea (8)

1-benzyi-3-{7-{4-hydroxy-3-methoxyphenyljguinoxalin-2-yliurea (7)
1-cyclopentyl-3-[7-(3,4-dimethoxyphenyliquinoxalin-2-yljurea (8)
1ert-butyl-3-[7-(4-hydroxy-3,5-dimethylphanylquinoxalin-2-yllurea (9)

20 1-tert-butyl-3-[7-(d-hydroxy-3-methoxyphenylguinoxalin-2-yljures (10}
1-[7-(4-hydroxy-3-methoxyphenyl)quinoxaiin-2-yi}-3-thiophen-2-ylurea (11)
1-cyclohexyi-3-{7-(4-hydroxy-3,5-dimethylphenyl jquinoxalin-2-yiJurea {12}
1-cyclopentyl-3-[7-{4-hydroxy-3,8-dimethylpheny!)quinoxalin-2-yiurea (13)
1-[7-(4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-yl]-3-phenylurea (14}

25  1-{7-(4-hydroxy-3,5-dimethylphenyl)quinoxatin-2-ylj-3-thiophen-2-ylurea (15)
1-[7-(4-hydroxy-3,5-dimethyiphenyl)quinoxatin-2-yij-3-methyiurea (16)
1-[7-(4-hydroxy-3,5-dimethylphenylxuinoxalin-2-yl]-3-isopropylurea (17)
1-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yijurea {18)
1-ethyl-3-[7-(4-hydroxy-3,5-dimethylphenylquincxalin-2-yljurea (19)

30 1-cyciohexyi-3-[7-(4-hydroxy-3,5-dimethylphenylquinoxaiin-2-yijthiourea (20)



(106) 2014.2-(3-Bromo-4-methoxy-phenyl)-ethyll-3-[7-(3,5-dichloro-4-hydroxy-pheny1)-
quinoxalin-2-yl]-urea (107)
1-(2-Bipheny1-4-yl-ethyl)-347-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1)-urea (108)
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-q uinoxalin-2-y]-3-[2-(2,3-dimethox iphen 1)- 25ethyl]-urea
(109) 1-[7-(3,%i&‘f‘ii%}g’-'ﬂ?hydroxy-phenyl)-quinoxalin-2-y1]-3-[2-(2-f|ud%-ﬁﬂ’éﬁé@)’?éfﬁyl]-urea (110)
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2sy1]-342-(2,4-dichloro-pheny1)-ethyl]- urea (111) -
21 - 147-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-[2-(4-fluoro-phenyl)-ethylburea (112)
147-(3,5-D ich loro-4-hydroxy-phenyl)-quinoxalin-2-y[]-342-(3,4-d ethoxy-phenyl).- ethylFurea (113)
51-[7-(3,5-Dichloro-4-hydroxy-phenyl -quinoxalin-2-y1§-342-(4-,methoxy-phen )-ethylk urea (114)
1-[7-(3,5-DichIoroJAQ}‘F;’)‘HWS‘/S/ﬂE'éﬁ/ﬂ'ﬁ%EﬂWé@EEYH{E’éYWjU )Fé‘l’i%giiﬂ'ﬁgi’ﬂ%‘ﬁfﬁgﬂﬁg/nyl)- ethyl]-urea (115)
142-(4-Chloro-phenyhyeshylls3dd-(3-24lighiarprfchysreaicnhnenyiawnelin-2-y1Furea 10(116)
142-(3-Chloro-pheny1)-ethyl]-347-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-ylyurea (117)
1-(2-Cyclopentyl-ethyiRaamiE B-didnisre:-2-hyasxyeprhidriainadlitos s tiburea (118)

151-(2-Cyc(ohexyk-eihy -%?x?g»q%é:ﬂ}i9@9}9&%5%3@%@%&%@@iéur%-av&wrea (119)
1-(2-Cyclohexyl-ethyl)-3-7-(3,5-dichloro-4-hydroxy-pheny1)-quinoxalin-2-ylphiourea (120)
5  «eri-butyl-3-[7-{4-hydroxy-3,5-dimethylphenylguinoxalin-2-ylithiourea (25)
1-dodecyl-3~(7-phenyiguinoxalin-Z-yljurea (26)
1-{3-chloro-2-methyiphenyl}-3-(7-phenylquinoxalin-2-yljurea (27)
1-{3,4-dimethylphenyh)-3-(7-phenylguinoxalin-Z-yl)urea {28}
1-allyl-3-(7-phenylquinoxalin-2-yljurea (29)

10 1-cyclopentyl-3-(7-phenviquinoxalin-Z-ylurea (30)
1-[7-{d-hydroxy-3,5-dimethyiphenyhquinoxalin-2-yl}-3-iscpropylthiourea (31)
1-butyl-3-{7-(d-hydroxy-3,5-dimethylphenylguinoxalin-2-yiithiourea (32)
1-{7-(4-hydroxy-3,5-dimethylphenytiquinoxalin-2-yi}-3-pentylurea {33}
1-cyclobutyl-3-[7-(4-hydroxy-3.5-dimethylphenyl)quinoxalin-2-yllthicurea (34)

15 1-hexyl-3-[7-(4-hydroxy-3.5-dimethylphenyl)quinoxalin-2-yilurea (35}
1w[T;{4~hydroxy—3,5-dimethyiphenyl)Quinoxalin—2~y£]~3~propylurea (36)
1-dodecyl-3-7-{4-hydroxy-3,5-dimethyiphenyhquinoxalin-2-yljurea {37)

1-{3-chloro-2-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyliguinoxalin-2-yljurea
(38)

20 i~(3-acetylphenyl}-3-[7-(4-hydroxy-3.5-dimethylphenyl)guinoxalin-2-yijurea (39)
1-(3 d-dimethylphenyl}-3-[7-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-yljurea (40)
1-allyl-3-{7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (41)
1-cyclogotyl-3-[7-(4-hydroxy-3, 5-dimethyiphenyliquinoxalin-2-ylurea (42)

1-{2 4-dimethylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyliquinoxalin-2-yljurea (43)

25 1-gyclooctyl-3-[7-(4-hydroxy-3-methoxyphenylauinoxalin-2-vijurea (44)
1-adamantan-t-yl-3-(7-phenylquinoxatin-2-yHurea (45)

1-[7-(4-hydroxy-3,5-dimethylphenytjguinoxalin-2-ylj-3-p-toiyiurea (46)



147-(3,5-Dich loro-4-hydroxy-phenyl )-q uinoxa lin-2-y1]-342-(4-hyd roxy-pheny1)-ethylp thiourea (121)
201-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-(2-pyridin-3-yl-ethyl)-thiourea (122) These
compounds can be present as the free base or else as salts of physiologically acceptable adds. - 22 -
Chemical synthesis The compounds of the general formula | can be obtained according to Scheme 1
below: NH BREOJEHVARY/HET-B., O-R' X ,R4 CI'N N, XR3 R4 PCT/EP2010/653891

-18 -

1-(3, 4-dichlorophenyl -3-{7-(4-hydroxy-3,5-dimethylphenyilquinoxalin-2-yljurea (47)
fu[7=(4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-yl]-3-{4-methoxyphenyljurea (48)
1-adamantan-1-yl-3-{7-(4-hydroxy-3,5-dimethylphenylguinoxalin-2-yilurea (49)
1-{7-(4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-ylj-3-naphthalen-2-ylurea (50)

5  1{7-{4-hydroxy-3,5-dimethylphenyhquinoxalin-2-y[]-3-(1,1,3,3-tetramethylbutyljursa
(51)

1-[7-{4-hydroxy-3,5-dimethylphenyliquinoxalin-2-yl]-3-pyridin-3-ylurea {52)
1-({R)-1,2-dimethylpropyl}-3-{7-(4-hydroxy-3,5-dimethylphenylquinoxalin-2-yljurea (53)
1-{(S}1,2-dimethylpropyl)-3-[7-(4-hydroxy-3,5-dimethylphenylguinoxalin-2-yljurea (54)

10 1-{5-chloro-2-methyiphenyl)-3-[7-{(4-hydroxy-3,5-dimethyiphenyljguinoxalin-2-yljurea
(55)

1-{(8)-2-phenylcyclopropyl)-3-(7-phenylquinoxalin-2-yhurea {56)

1-[7-{d-hydroxy-3,5-dimethylphenyguinoxalin-2-yl}-3-{{S)-2-phenylcyciopropyhiuraa
(57)

15 1-{2-chloro-6-methylphenyt)-3-[7-(d-hydroxy-3,5-dimethylphenyliguinoxalin-2-yljurea
(58)

1-alyl-3-[7-(4-hydroxy-3-methoxyphenyliquinexalin-2-yllurea (D-118088) (59)

1-{3,5-dimethylisoxazol-4-y!)-3-{7-(4-hydroxy-3,5-dimethylphenyliquinoxalin-2-yl]urea
{60)

20 1-sec-butyl-3-[T-(4-nhydroxy-3,5-dimsthylphenyl)quinoxalin-2-yljurea (61)
1-gthwi-3-[7-(4-methoxy-3.5-dimethylphenyljguinoxalin-2-yllurea (62)
1-isopropyl-3-[7-(4-mathoxy-3,5-dimethylphenyl}quinoxalin-2-yljurea (63)
1-isopropyl-3-f7-(4-methoxy-3,5-dimethyiphenyi)quinoxatin-Z-yijthiourea {64}
1-[7-{4-hydroxy-3,5-dimethyiphenyl)quinoxalin-2-yl]-3-isobutyiurea (65)

25 1-{ {-ethylpropyl -3-[7-(4-hydroxy-3,5-dimethvlphenyl)quinoxalin-2-yllurea (66)
1-(2,2-Dimethyl-propy!)-3-{7-{d-hydroxy-3.5-dimethyi-phenyt-quinoxalin-2-yi}-urea (67)
1-[7-(4-Amino-phenyl)-quinoxalin-2-ylj-3-isopropyl-Urea (68)

1-[7-{4-Hydroxy-phenyl)-quinexalin-2-yi]-3-isopropyl-ursa (68)



N N N IIOr R2 R3 R4-NCX NaH, DMF step 3 Scheme 1 10 The starting materials are either
commercially available or can be prepared by procedures known per se. The starting materials B and
C are useful intermediates for preparing the quinoxalines of the general formula | according to the
invention. 15 For the preparation of the starting materials and target compounds, reference may be
made, for exaMipI& o tid*ollowing primary literature, the content of whi¢h{EMRE¥by Hcorporated into
the disclosure of the present application: 1) W.C. Lumma et al. J. Med. Chem. 1991, 24, 93-101; 202)
J.P. Horwitz et al. J. Med. Chem, 2001, 44, 1758-1776. - 23 - Any solvents and auxiliaries to be used,
if appropriate, and the reaction parameters to be used, such as temperature and duration of the

reaction, are known to the person skilled in the art by virtue of his expert knowledge. 5The compounds
below, which are éviderpiton thenstatetianiear iy raupe@iteehdiridd®hame from the survey

hereinafter, were gy?g%%sgg\qig;ggmg%p%Wigajipla@g.egjﬁ.glpgmg%rg-{pr steps 1, 2 and 3 based on

Synthesis Scheme he analytical characterization of the compounds according to the invention was
carried out by theit-Bettid Hoimisaeierbh syoTHremR sissabstypy endfr mass spectroscopy. 10 The

chemicals and soly_ Eé{g%g% c%%%%?&%%%ﬂn@%ﬂﬂ@{ﬂﬁ%l(yff-gmc%‘p%pyr@g%iﬂﬁal suppliers (Acros,

Avocado, Aldrich, Fluke, Lancaster, Maybridge, Merck, Sigma, TCI etc.) or synthesized. - 24 -
§  1-[7-{3,5-Dichioro-4-hydroxy-phenyl)-guinoxalin-2-yt}-3-ethyl-urea (74}
1-[7-{3,5-Dichloro-4-hydroxy-phenyl-quinoxalin-2-yJ-3-heptyl-urea {75)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-3-isopropyl-urea {76)
1-tert-Butyl-3-{7-{3,5-dichioro-4-hydroxy-phenyl}-guinoxalin-2-yl}-urea (77)
1-Cycloheptyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea {78)

10 1-Cyclooctyl-3-7-{3,5-dichioro-4-hydroxy-phenyi-quinoxalin-2-yi-urea (79)
1-Cyclobutyl-3-[7-(3,5-dichicro-4-hydroxy-phenyl)}-quinoxalin-2-yl}-thiourea (80)
1-Cchopenty%-S—{T—(B,5~diéhloro-4»hyd roxy-phanyl)}-quinoxafin-2-yi}urea {81}
1-[7-(3-Chloro-4-hydroxy-5-methoxy-phenyl)-quinoxalin-2-vi}-3-isopropyl-urea (82)
1-Cyclopropyl-3-[7-(3,5-dichloro-4-hydroxy-phenyt)-quinexalin-2-y{]-thiourea (83)

15 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-qguinoxalin-2-yl]-3-(3-phenyl-propyiy-urea (84)
1-[7-(3,5-Dichioro-4-hydroxy-phenyl}-quinoxatin-2-yl}-3-phenethyl-urea (85)
1-[7-(3,5-Dichioro-4-hydroxy-phenyil-quinoxalin-2-yil-3-phenyl-urea (86)
1-Butyl-3-{7-(3,5-dichioro-4-hydroxy-phenyt)-quinoxalin-2-yi]-thioursa (87)
1-[7-(3,5-Dichloro~4-hydroxy-phenyh-guinoxalin-2-yl}-3-ethyl-thiourea (88)

20 17-(3,5-Dichloro~4-hydroxy-phenyl)-guinoxalin-2-yl}-3-propyl-thiourea (89)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-3-pentyl-thicurea (90)
1.[7-(3,5-Dichloro-4-hydroxy-phenyli-guinoxalin-2-yi}-3-isopropyi-thicurea (91)
1-Cycloheptyl-3-[7-(3,5-dichloro-4~-hydroxy-phenylj-quinoxalin-2-yl]-thiourea {92}
1-Cyclooctyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl-quinoxalin-2-yi-thicurea {93)

25  1-Benzyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl}-guinoxalin-2-yl}-thiourea (94)
1-[7-(3-Chioro-4-hydroxy-phenyl-quinoxalin-2-yl}-3-isopropyl-urea (85)

1-[7-(3,5-Dichloro-4-hydroxy-pheny-quinoxatin-2-yl]-3-(3-phenyl-propyi H-thiourea (96)



Examples The invention is to be explained in more detail by means of the following examples without
being restricted thereto. The chemical names of the substances were generated using the AutoNom
2000 Software (ISIS TM/ Draw 2.5 SP2; MDL). Example 1 (reaction according to Scheme 1 step 1):

10 Example 1.1: 7-Chloroquinoxalin-2-ylamine 15At T=1201C, 30.0 g]ggg/%(])? {pg)% (
2,7-dich|oroqu?}ﬁ1%>%gﬁ?21§°§rgé stirred in 400 ml of NH3/MeOH (w= 22%) for o%lrs/. The mixture is then

evaporated to dryness under reduced pressure, agid the residue is taken up in 250 ml of
dichloromethane and 250 ml of water. After phase separation, the organic phase is then washed with
250 ml of water and dried over sodium sulphate, and the solvent is removed under membrane 20

pump vacuum. The tesidus. ghiained s purfioc by solun, ramaingiaRiv iica gel (et
: 200~ , g of 7-

acetate/petroleum ether = i ?rsilicé ge mesh), which gives 10.
chloroguinoxalin-2+ytaenitien(yieieh @ 26t rp-[3-( L1 §<ARRCHPBd 4 INMRY (8002 @GP CI3) 5= 8.30 (1H,
s), 7.83 (1H, s), 7 .pdE99), 7.40 (1H, m) PPm MS (ES!) rrez 180 (Mir) - 25 - Example 2 (reaction

according to Scheme 1, step 2) Example 2.1: 4-(3-Aminoquinoxalin-6-yl)-2,6-dimethylphenol
1-{7-(3,5-Dichioro-4-hydroxy-phenyl)-quinoxalin-2-y(J-3-(3-morpholin-4-yl-nropyi)-

5 thiourea (98}
1-{7-(3,5-Dichloro-4-hydroxy-phenyl-quinoxalin-2-yi]-3-[2-(3,4-dimethoxy-phenyl}-
athyli-thiourea (100)
1-{2-Cyclohex-1-enyl-sthyl}-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y]-
thiourea (101)

10 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yi]-3-(2-thiophen-2-yl-ethyl)-ursa
{162)
1-[7-(3,56-Dichioro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(4-methoxy-phenyl)-ethyl}-
thiourea (103)
1-[7-{3,5-Dichloro-4-hydroxy-phenyl}-quinoxalin-2-yl}-3-[2-(4-ethyl-phenyi-ethyl]-urea

15 (104)
1-[7-{3,5-Dichioro-4-hydroxy-phenyl-quinoxalin-2-y(}-3-(2-(3,5-dimethoxy-phenyl}-
ethyll-urea (105)
1-{7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(3,4-gichloro-phenyl )-ethyl}-
urea {106)

20 1-[2-(3-Bromo-4-methoxy-phenyl)-ethyil-3-[7-(3,5-dichloro-4-hydroxy-phenyt)-
guinoxalin-2-yl}-urea (107)
1-{2-Biphenyi-4-yl-ethyl)-3-{7-(3,5-dichloro-4-hydroxy-phenyl-quinoxalin-2-yll-urea
(108)
1+[7-{3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-3-[2-(2, 3-dimethoxy-phenyl)-

25  ethyll-urea (109}
1-[7-(3,5-Dichioro-4-hydroxy-phenylj-quinoxalin-2-y(}-3-[2-{2-fluoro-phenyl-ethyil-urea
{110}
1-[7-{3,5-Dichioro-4-hydroxy-phenyl}-quinoxalin-2-y1}-3-[2-(2,4-dichloro-phenyi}-ethvl]-
ursa {111}



Under argon, 1.66 g (6.7 mmol) of 3,5-dimethy1-4-hydroxyphenylboronic acid pinacol ester, 1.42 g
(13.4 mmol) of sodium carbonate dissolved in 10 ml of water and 0.155 g (0.13 mmol) of Fd(PPh3)4
are added to a solution of 0.8 g (4.5 mmol) of 7- 10chloroguinoxalin-2-ylamine in 40 ml of dioxane, and
the mixture is stirred at 100C for 4 hours. For work-up, 30 ml of ethyl acetate and 30 ml of water are
added to the r84ttBf HiXure, the phases are separated, the organic phasEES2ei&&Mler magnesium
sulphate and filtered and the solvent is removed gn a rotary evaporator. The residue 150btained is
purified by column chromatography on silica gel "(5ny| acetate/n-heptane), which gives 0.65 g of
4-(3-aminoguinoxalin-6-yl)-2,6-dimethylphenol. Yield: 33.1% 20m.p.: 256C 11-I-NMR (600 MHz,
DMSO-d6) 5=8.43 (1H, br. s), 8.24 (1H, s), 7.75 (1H, d), 7.62 (1H. m), 7.57 (1H, m), 7.35 (2H, s). 6.90
(2H. s), 2.25 (6H, $} pir2SNS(ES o2 268 (e iiteiitdigiesibeiwiortieformula B were
synthesized analogagisly to Example 2.1 (4-(3-aminoguinoxalin-6-y1)-2,6-dimethylPhenol). - 26 - Ex.
2.2: 7-Phenylquingxalin-2-amin

e
1-[7-{3.5-Dichloro-4-hydroxy-phenyl}-quinoxalin-2-y(}-3-[2-(3 4-dimsathoxy-phenyt)-
ethyll-urea (113)
5 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-guinoxalin-2-yl}-3-[2-(4-methoxy-phenyl-ethyl]-

urea (114)
1-[7-(3,56-Dichioro-4-hydroxy-phenyl}-quinoxalin-2-yil-3-[2-(2, 5-dimethoxy-phenyl)-
sthyll-urea (115}
1-[2-(4-Chloro-phenyl-ethyl]-3-{7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yil-urea

10 (116)
1-[2-(3-Chloro-phenyl-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-guinoxalin-2-yil-urea
(117)
1-{2-Cyclopentyl-athyl)-3-[7-(3,5-dichioro-4-hydroxy-phenyl}-quinoxalin-2-yil-thicurea
(118) '

15 1-{2-Cyclohexyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y(l-urea {(118)
1-(2-Cyclohexyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl}-quinoxalin-2-yl}-thiourea
{120)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxatin-2-y{}-3-[2-(4-hydroxy-phenyi)-ethyl]-
thiourea (121)

20 1-{7-(3,5-Dichloro-4-hydroxy-phenyl-quinoxalin-2-y]-3-(2-pyridin-3-ylethyl :thiourea
(122)

These compounds can be present as the free base or slse as salis of physiologically
acceptable acids.



511-I-NMR (300 MHz, DMSO-d6) 5=8.93 (1H, m), 8.81 (1H, s), 8.00 (5H, m), 7.45 (3H, s) PPm MS
(ESI) miz 222 (MW) 10 Ex. 2.3: 4-(3-Aminoquinoxalin-6-y0-2-methoxyphenol 11-1-NMR (300 MHz,
DMSO-d6) 5= 8.26 (1H, s), 7.70 (4H, s), 7.30 (2 H, J=5.4 Hz, m), 6.90 (1H, m), 4.00 (3H, s) ppm MS
(ESI) 269 (MHI) - 27 - EX, 2.4: 7-(3,4-Dimethoxyphenyl)quinoxalin-2-amine 51H-NMR (300 MHz,
DMSO-d6) 5=v8028101H£78Y, 7.50 (4H, s), 7.30 (1H. J=5.4 Hz, m), 6.90 (BQTH#HRI3BEPEH, s) ppm; MS
(ESI) 282 (MW) 10 Ex. 2.5: 4-(3-Aminoquinoxa|ipég-_yl)-z,6-dich|oropheno| Cl 15m.p.: 263C

Chemical synthesis

The compeounds of the general formula | can be obtained according fo Scheme 1

below:
5
step 1
Ny, R2-NH,/ MeOH Neg,
HAL J\ AL ,)\
N Ci refiux N %fH
RZ
A 8
Pd(PPRaM top 2
Na2CO3 step o-R
dioxane, reflux ARYHET— B,
x i o—R'
CE)-LN’R4
N. | N
mvrerk T ) ¥ R3 j
A AL I ra ~—— ARVHET A re
N N7 N N
| | or 5
R? R3
| R4-NCX ¢
Natl, DMF
siep 3
Scheme 1
10

The starting materiais are either commercially available or can be prepared by
orocedures known per se. The starting materials B and C are useful intermediates for
preparing the quinoxalines of the general formula | according fo the invention.

15 For the preparation of the starting materials and target compounds, reference may be
made, for example, to the following primary literature, the content of which is hereby
incorporated into the disclosure of the present application:

1YW.C. Lumma et al. J. Med. Cham. 1991, 24, 93-101;
20 2) J.P. Horwitz et al. J. Med Chem. 2001, 44, 1768-1776.



11-1-NMR (600 MHz, DMSO-d6) 5= 10.35 (1H, s), 8.28 (1H. s), 7.78 (3H, m), 7.71 (1H, m), 7.63 (1H,
m), 7.02 (2H, s) ppm 20MS (ESI) m/z 306 (MW) - 28 - Ex. 2.6:
7-(4-Methoxy-3,5-dimethylphenyl)quinoxalin-2-ylamine 511-1-NMR (600 MHz, DMSO-d6) 5= 8.26
(AH. s), 7.78 (1H, d{é 7.67 (1H, m), 7.58 (1H. m), 7.43 (2H, s). 6.95 (2H, s), 3.75 (3H, s) ppm MS (ESI)
miz 280 (MI-n)MOLY4AHE 3 (reaction according to Scheme 1, step 3) CEREFATSI & dure (GP) for
preparing the urea or thiourea derivatives: 15With,ice-cooling, 0.45 mmol of intermediate B (see
Example 2) is added to a mixture of 0.71 mmol of sodium hydride (60% strength suspension in mineral
oil) in 5 ml of dimethylformamide or THF. After 30 min of stirring at 0C, 0.54 mmol of the appropriate
isocyanate or isothiocyanate dissolved in 2 ml of THF is added dJo wise, and ice-g:oo!ing is removed.
After 16 h of stirridg’atroom (etalEIF R P lisRPLai tl?)‘nai]s,té3 THIEE RASRBIERE pump vacuum,
concentrated to difneEss; &l BS<IBRARIEILIAIBIRIR iff 8T MPelEr BAU"SO Kt BFEMYI acetate,
resulting in the pretippiatita of theitrodUcs. ckiret precipitate is filtered off with suction and then dried in
a vacuum drying cabinet, which gives the target compound. 25 The following compounds of the
formula | weré syritiresireheanvaldgows|yhistthess pridrasisanute in'Senerh el bt derreticordance with the
general procedurehen?2i-nExamgltet@ kurvey hereinafter, were synthesized in accordance with this

1-Cyclopenty1-34 Zs(d-h e -1eianxyPReRy h @ iaexalie @rdiiredéhk 1. The analytical
characterization of the compounds according to the invention was carried out by their
melting points and/or by 'H-NMR speciroscopy andfor mass spectroscopy.

10
The chemicals and solvenis used were obtained commercially from conventional

suppliers {Acros, Avocado, Aldrich, Fluka, Lancaster, Maybridge, Merck, Sigma, TCI

atc.) or synthesized.



511-1-NMR (300 MHz, DMSO-d6) 6= 9.99 (1H, s). 8.80 (1H, m), 8.75 (1H, s), 7.95 (3H, s). 7.25 (2H,
s), 6.90 (1H, m), 4.01 (1H, m), 3.90 (3H, s),1.90 (3H, s),1.6 (5H, s) ppm MS (ESI) m/z 379 (MN') 10
Example 3.2: 1-Cyclohexy1-3-[7-(4-hydroxy-3-methoxyphenyl)quinox3lin-2-ylJurea (2) 1511-1-NMR
(300 MHz, DMSO-d6) 6= 9.99 (1H, s), 8.80 (1H. m). 8.75 (1H, s). 7.95 g é H, s), 6.90 (1H,
m).3.90 (3H, M)° 368 5),1.7 (4H, s).1.4 (6H, s) ppm MS (ESI) m/z @%ﬁ%’%% % Example 3.3:
1-Cyclohexy1-347-(3,4-dimethoxyphenyOquinoxalin-2-yliurea (3) 51H-NMR (300 MHz, DMSO-d5) 5=
9.86 (1F1, m), 8.88 (1H, s), 8.77 (1H, s), 7.95 (3H, s), 7.38 (2H, s), 7.11(1H, m), 3.90 (3H, s) 3.80 (3H,
s), 3.36 (1H, s),1.75 (2H, s),1.52 (6H,m) ppm MS (ESI) m/z 407 (MH11) 10 Example 3.4:
147-(3,4-Dimetho>é¥§rgqgéll)qu noxal n-2-y1]-341-(2,2,2-trifluoroacetyl)- piperidin-4-Aurea (4) FF

The invention is to be explained in more detail by means of the following exampies

without being restricted thereto.

5
The chemical names of the substances were generated using the AutoNom 2000
Software {ISIS ™/ Draw 2.5 SF2; MDL).
Example 1 (reaction acgording to Scheme 1, step 1}
10

Exampie 1.1: 7-Chloroguinoxalin-2-ylamine

15 At T=120°C, 30.0 g (680.0 mmol) of 2,7-dichloroguinoxaline are stirred in 400 mi of
NHy/MeOH (w= 22%) for 16 hours. The mixture is then evaporated to dryness under
reduced pressure, and the residue is taken up in 250 ml of dichloromethane and 250
mi of water. After phase separation, the organic phase is then washed with 250 mi of
water and dried over sodium sulphate, and the solvent is removed under membrane

20  pump vacuum. The residue obtained is purified by column chromatography on sifica gel
(ethyl acetate/petroleum ether = 1:5; silica gel: 200-300 mesh), which gives 10.5 g of 7-
chloroguinoxalin-2-ylamine (yieid 88%).

m.p.: 219-222°C

25
TH-NMR (300 MHz, CDCl3) 5= 8.30 (1H, s), 7.83 {t+, s), 7.65 (1H, m), 7.40 (1H, m)
ppm

MS (EST) m/z 180 (MH™)



1520 4-1-NMR (300 MHz, DMSO-d6) 5= 10.13 (1H, s), 8.89 (1H, m), 8.82 (1H, s), 8.07 (1H, m), 7.96
(2H, s), 735 (2H. s), 7.00 (1H, s), 4.22 (2H, m), 4.15 (1H, m), 3.90 (3H, s), 3.82 (3H, s), 3.49 (1H, s),
3.25 (1H, s), 2.04 (2H, m), 1.65 (2H, m) ppm MS (ESI) m/z 504 (MH4) WO
2010/115719PCT/EP2010/053891 - 31 - Example 3.5: <
147-(4-HydroByO2HERER phenyl)quinoxalin-2-y11-3-phenylurea (5) 51FLNMR (300 MHz, DMSO-de)
6=10.98 (1H, s), 10.40 (1H, s), 9.30 (1H, m), 8.88s(1H, s). 8.20 (3H, m). 7.68 (2H. s), 7.52 (4H, s),
6.90 (2H, m), 3.90 (3H, s) ppm MS (ESI) m/z 386 (ME') 10 Example 3.6:
147-(4-Hydroxy-3-methoxyphenyl)quinoxalin-2-y1]-3-[1-(2,2,2-trifluoroacetyl)piperidin-4-yOurea (6)
FEEOON(NHH

Example 2 {reaction according to Scheme 1. sten 2)

Example 2.1: 4-{3-Aminoquinoxalin-6-yi)-2,6-dimethylphenol

N
UL
/ H
N t}i’
He H
0

Under argon, 1.66 g (8.7 mmal) of 3,5-dimethyl-4-hydroxyphenylboronic acid pinacol
ester, 1.42 g (13.4 mmol) of sodium carbonate dissclved in 10 mi of water and 0.185 g
(0.13 mmol) of Pd(PPhy), are added to a solution of 9.8 g 4.5 mmoal) of 7-
10 chloroquinoxalin-2-ylamine in 40 mi of dioxane, and the mixture is stirred at 100°C for 4
hours.
For work-up, 30 ml of ethyl acetate and 30 ml of water are added to the reaction
mixture, the phases are separated, the organic phase is drisd over magnesium
sulphate and filtered and the solvent is removed on a rotary evaporator. The residue
15 obtained is purified by column chromatography on silica gel (ethyl acetate/n-heptane),
which gives 0.65 g of 4-{3-aminogquinoxalin-6-yl)-2,6-dimsthylphenol.

Yield: 33.1%
20 m.p.. 256°C

‘H-NMR (600 MHz, DMSO-dy) 8= 8.43 (1H, br. 5 ), 8.24 (1H, s), 7.75 (1H, d), 7.62 (1H,
m), 7.57 (1H, m), 7.35 (2H, s), 6.90 (2H, §), 2.25 (6H, s) pom

25 MS (ESI) miz 266 (MH")

The intermediates below of the formuia B were synthesized analogously to Example
2.1 (4-(3-aminoquinoxalin-6-y1}-2,6-dimethylphenol).



15 1H-NMR (300 MHz, DM50-d6) 5=10.12 (1H, s), 9.30 (1H, m), 8.88 (1H, s), 8.80 (1H, m), 8.78
(3H, s), 7.35 (2H, s), 6.90 2.15 (2H, m), 1.75 (2H, m) ppm (1H, m), 4.15 (2H, m), 3.90 (3H, s), 3.33
(2H, m), 20 MS (ES) m/z 489 (MHTt)

WO 2010/11571% PCT/EP2010/053891

- 26 -

Ex. _2.2: T-Phenylguinoxalin-2-amine

N
~
(LA A
vy
H

5  'H-NMR (300 MHz, DMSO-d) 5= 8.93 (1H, m), 8.81 (1H, ), 8.00 (5H, m), 7.45 (3H, s)
ppm

MS (ESI) miz 222 (MH')

10
Ex. 2.3: 4-(3-Aminogquinoxalin-6-yl)-2-methoxyphenol

N
‘ 3
YUy
“N
- H
9
H

15 'H-NMR (300 MHz, DMSO-d,) 8= 8.26 (1H. s), 7.70 (4H, s), 7.30 (2 H, J=5.4 Hz, m),
6.90 (1H, m), 4.00 (3H, s) ppm

MS (ESI) 269 (MH")



- 32 - Example 3.7: 1-Benzy1-347-(4-hydroxy-3-methoxyphenyOquinoxalin-2-ygurea (7) 51H-NMR ‘
(300 MHz, DMSO0-d6) 6= 10.50 (1H, s), 9.30 (1H, m), 8.88 (1H, s), 8.00 (3H. s), 7.41 (5H, s), 7.25 (2H,
m), 6.90 (1H, m), 4.53 (2H, m). 3.90 (3H, s) ppm MS (ESI) m/z 400 (MHt) 10 Example 3.8:
1-Cyclopenty1-3-17-(3.4-dimethoxyphenyl)quinoxalin-2-yllurea (8) 151H-NMR (300 MHz, DMSO-d6)
5=9.86 (1H, MYOg8&(FH?s), 8.77 (1H, s), 7.95 (3H, s), 7.38 (2H, s), 7. YECH24HY02682 (1H, s), 3.90
(3H, s) 3.80 (3H, s), 1.75 (2H, s),1.52 (6H,m) ppm, 1S (ESI) m/z 393 (MEI') - 33 - Example 3.9:
1-tert-Butyl-347-(4-hydroxy-3,5-dimethylphenyOquinoxal n-2-ylJurea (9) 1H-NMR (300 MHz,
DMSO-d6) 5= 9.84 (1H, s). 9.88 (1H, s), 8.76 (1H, m), 8.58 (1H, s), 7.89 (3H, s). 7.45 (2H, s),2.28 (6H,

s).1.40 (9H, m) ppm
Ex. 2.4: 7-(3,4-Dimethoxyphenyljquinoxalin-2-amine

N
1 2
O;L/H
SanS
: H
1

5  'H-NMR {300 MHz, DMSO-ds) 8= 8.26 (1H, s), 7.50 (4H, §), 7.30 (1H, J=5.4 Hz, m),
6.90 (24, m), 3.88 (6H, s) ppm;

MS (ESI) 282 (MH")

10
Ex. 2.5; 4-(3-Aminoquinoxalin-6-yl)-2,6-dichiorophenol

N
N
Cl O /l ~H
. N I?i
H. H
O
Cl

TH-NMR (800 MMz, DMSO-d,) 8= 10.35 (1M, s), 8.28 {(1H. s), 7.78 {3H, m), 7.71 (1H,
m), 7.63 (1H, m), 7.02 (2K, s) ppm

15 m.p.: 263°C

20 MS (ESI) miz 306 (MH")



MS (ESI) m/z 365 (MH+) 10 Example 3.10: ,
1-tert-Buty1-3-[7-(4-hydroxy-3-methoxyphenyl)puinoxalin-2-yllurea (10) 151H-NMR (300 MHz,
DMSO-d6) 5= 10.50 (1H, s), 9.30 (1H, m), 8.88 (1H, s), 8.20 (1H, m), 8.81 (1H, s), 7.91 (3H, s), 7,32
(2H, s), 6.90 (1H, m), 3.90 (3H, s),1.42 (9H, m) ppm MS (ESI) m/z 367 (MW) - 34 - Example 3.11:
147-(4-HydroxyBemethyphenyl)quinoxalin-2-y1]-3-thiophen-2-ylurea PCHEPBIEPRNNIR (300 MHZz,
DMSO0-d6) 5= 10.50 (1H, s), 9.30 (1H, m), 8.88 (1H, s), 8.20 (1H. m), 8.00 (2H, s), 7.35 (2H. s), 7.00
(2H, s), 6.90 (2H, m), 3.90 (3H, s) ppm MS (ESI) Az 393 (MH+) 10 Example 3.12:
1-Cyclohexy1-347-(4-hydroxy-3,5-dimethylphenyl)qu noxalin-2-yllurea (12) 15

Ex. 2.6; 7-{4-Methoxy-3,5-dimethyiphenyl)guinoxalin-2-yiamine

N
X
O ;\/H
ShAN
b
~o0

5  H-NMR (800 MHz, DMSO-d;) 8= 8.26 (1H, s), 7.78 (1H, d), 7.67 {1H, m), 7.58 {1H,
m), 7.43 {2H, s}, 8.95 {2H, s), 3.75 (3H, ) ppm

MS (ESH m/z 280 (MH*)

10
Example 3 (reaction agcording {o Scheme 1, siep 3}

General procedure (GP) for preparing the urea ot thiourea derivatives:

15 With ice-cooling, 0.45 mmol of intermediate B (see Example 2) is added to a mixture of
0.71 mmol of sodium hydride (60% strength suspension in mineral oil) in 5 mi of
dimethylformamide or THF, After 30 min of stirring at 0°C, C.54 mmol of the appropriate
isocyanate or isothiocyanate dissolved in 2 mi of THF is added dropwise, and ice-
cooling is removed. After 16 h of stirring at room temperature, the reaction solution is,

20 under membrane pump vacuurn, concentrated to dryness, and the residue is taken up
in 50 ml of water and 50 mi of ethy acetate, resulting in the precipitation of the product,
The precipitats is filtered off with suction and then dried in a vacuum drying cabinet,
which gives the target compound.

25
The following compounds of the formula | were synthesized analogously to the
synthesis route in Scheme 1 and in accordance with the general procecure,



ONNN H 1H-NMR (300 MHz, DMSO-d6) 6= 9.98 (1H, s), 8.86 (1H, m), 8.58 (1H, s). 7.98 (1H, m),
7.89 (2H, s), 7.45 (2H, s), 3.34 (1H, s) 228 (6H, s),1.88 (2H, s), 1.70 (3H, m), 1.35 (5H, m) ppm 20 MS
(ESI) miz 391 (MH') - 35 - Example 3.13:
1-Cyclopentyl1-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-Aurea (13) 1H-NMR (300 MHz.
DMSO-d6) 6=Y00981¢1¥749, 8.86 (1H, m), 8.58 (1H, s), 7.98 (1H, m), 7.8 TAHZEY 23 (2H, s), 4.11
(1H, s), 2.28 (6H, s), 1.96 (2H, s).1.70 (6H, m) ppm MS (ESI) m/z 377 (MW) Example 3.14:
1-[7-(4-Hydroxy-3,5-dimethylphenyOquinoxalin-2111-3-phenylurea (14) 1H-NMR (300 MHz,
DMSO-d6) 6= 10.98 (1H, s), 8.88 (1H, s), 8.00 (3H, m), 7.86 (2H, s). 7.42 (4H, s), 7.00 (1H, s), 2.25
(6H, m) ppm

Example 3.1: 1-Cyclopentyl-3-[7-{4-hydroxy-3-methoxyphenyliquinoxalin-2-yljurea (1)

N
X 0
ONJ\EJ\ED
H‘o

5 TH-NMR (300 MHz, DMSO-dg) = 9.99 (1H, ). 8.80 {1H, m), 8.75 (1H, s), 7.85 (3H, 8),
7.25 (2H, 8}, 6.80 {1H, m), 4.01 (1H, m), 3.90 (3H, ),1.90 {3H, 5),1.6 (5H, 8} ppm

MS (ES1) miz 379 (MH™)

10
Example 3.2: 1-Cyclohexyl-3-[7-{4-hydroxy-3-methoxyphenyl)guinoxalin-2-yllurea (2)

N
| I i 1)
O o
N N N
H H
H.
O

15 'H-NMR (300 MHz, DMSO-dy) 6= 8.99 (1H, s), 8.80 (1H, m), 8.75 (1H, 5), 7.95 (3H, s),
7.25 (2H, s), 6.90 (1H, m),3.90 (3H, m), 3.68 (1H, 8),1.7 (4H, 5),1.4 (BH, 5) ppm

MS (ESI) miz 392 (MH")



MS (ESI) m/z 385 (MW) - 36 - Example315:147-(4-Hydroxy-3,5-dimeth
ylphenyl)quinoxalin-2-yl]-3-thiophen-2- ylurea (15) 5 1H-NMR (300 MHz, DMSO-d6) or 11.85 (1H,
s),10.56 (1H, s), 9.98 (1H, s), 8.96 (1H, m), 8.58 (1H, s), 8.22 (1H, s), 7.98 (2H, m), 7.52 (2H, s), 7.00
(2H, s). 6.95 (1H, s), 2.28 (6H, s) ppm 10MS (ESI) m/z 391 (MI-I+) Example 3.16: _

1-[7-(4-Hydroxy 93?5 timEthylphenyl)quinoxalin-2-y1]-3-methylurea (16) ?L(;S)T/Er%z.{blﬁﬂ?ﬁé

1H-NMR (600 MHz, DMSO-d6) 5= 10.1 (1H, s). 8,82 (1H, m), 8.69 (1H, s), 8.52 (1H, s), 208.08 (1H,
S). 7.92 (1H, m), 7.85 (1H, s). 7.44 (2H, s), 2.85 (3H, s). 2.25 (6H, S) ppm MS (ESI) m/z 323 (MH11) -
37 - Example 3.17: 147-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-3-isopropylurea (17)

Example 3.3: 1-Cyclohexyi-3-[7-(3,4-dimethoxyphenyl)quinoxalin-2-yljurea (3)

N
| \lj\,o
O NN N
H H
~o

5 "H-NMR {300 MHz, DMSO-dg)} 8= 9.86 (1H, m), 8.88 {1H, ), 8.77 (1H, s). 7.95 (3H, s).
7.38 (2H, s), 7.11(1H, m), 3.80 (3H. s) 3.80 (3H, s), 3.36 (1H, s).1.75 (2H, s},1.52
{6H,m) ppm

MS (ESD) m/z 407 (MH")

10
Example 3.4: 1-[7-{3.4-Dimethoxyphenyi)auinoxalin-2-yil-3-[1-(2,2,2-trifluorcacetyl}-
piperidin-4-yliurea (4)
FEF
N I
seSUSA
O Ml =
N N N
H H
~
15 O
'H-NMR (300 MHz, DMSO-dg) 8= 10.13 (1H, ), 8.89 {1H, m), 8.82 (1H, s), 8.07 (1H,
m), 7.86 {2H, s), 7.35 (2ZH, s}, 7.00 (1H, s}, 4.22 (2H, m), 4.15 {1H, m}, 3.80 (3K, 8),
3.82 (3H, 8}, 3.49 {1H, 8), 3.25 (1H, 8}, 2.04 (2H, m}, 1.65 (2H, m} ppm
20

MS (ESI) miz 504 (MH")



m.p.: 280-283C 1H-NMR (600 MHz, DMSO-d6) 6= 9.92 (1H, s), 8.82 (1H, s), 8.54 (1H, s), 7.95-7.85
(3H, m), 7.42 (2H, s), 3.85 (1H, m), 2.25 (6H, s), 1.22 (6H, d) ppm MS (ESI) m/z 35 (Mlit) Example
3.18: 1-Butyl-347-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-Aurea (18) m.p.: 276-280C 201H-NMR
(600 MHz, DMSO-d6) 5=10.02 (1H. s), 8.85 (1H, s), 8.73 (1H, s), 8.53 (1H, s). 7.96-7.83 (3H, m), 7.42
(2H, s), 3.28 (2 )y 248 (6H, s), 1.52 (2H, m), 1.38 (2H, m), 0.95 (3H Pei/BErmadBsESI) miz 365
(MH) - 38 - Example 3.19: 1-Ethy1-347-(4- hydrox -3,5-dimethylphenyOquinoxalin-2-Aurea (19)
5m.p.: 257C 1H-NMR (600 MHz, DMSO-d5) 6= 1 0(1H s), 8.82 (1H, m), 8.74 (1H, s), 8.22 (1H, m),
7.94-7.84 (2H, m), 7.43 (2H, s). 3.28 (2H, m), 2.23 (6H, s), 1.18 (3H, m) ppm 10MS (ESI) rin/z 337
(ME) Example3.20:1-Cyclohexy1-347-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-yli- thiourea (20)
Example 3.5: 1-[7-{4-Hydroxy-3-methoxyphenyljquinoxalin-2-yl}-3-phenylurea (5)

N
L LA
ON/D\N/U\
N H
O

5  'H-NMR {300 MHz, DMSO-ds) 5= 10.98 (1H, ). 10.40 (1H, s), 9.30 (1H, m), 8.88 {1H,
s), 8.20 {3H, m), 7.68 (2H. 5), 7.52 (4H, s), 6.90 (2H, m}, 3.90 (3H, ) ppm

MS (ESI) miz 386 (MH*)

10
Example 3.6: 1-[7-{4-Hydroxy-3-methoxyphenyiiquinoxalin-2-yi}-3-[1-(2,2, 2-triffuoro-
acetyDpiperidin-4-yljurez (6)
FEF
N : I
O
O = '
N N N
H H
H\O
15

"H-NMR (300 MHz, DMSO-d) 8= 10.12 (1H, 5), 9.30 (14, m), 8.88 (1H, s), 8.80 (1H,
mj, 8.78 (3H, s), 7.35 {2H, s}, 6.90 {1H, m), 4.15 (2H, m), 3.90 (3K, s}, 3.33 (2H, m),
215 (2H, m), 1.75 {2H, m) ppm

20 MS (ES!) m/z 489 (MHT)



1H-NMR (600 MHz, DMSO-d6) 6= 11.78 m), 7.96-7.85 (3H, m), 7.41 (2H, s), 4.35 (1H, s),11.16 (1H,
m), 3.28 (1H, s), 8.75 (2H, m), 2.28 (1H, s), 8.55 (6H, s), 1.95 (1H, (2H, m),1.77 (2H, m), 1.62 (3H, m),
1.45 (3H, m) ppm MS (ESI) m/z 407 (ME) - 39 -
Example3.21:1-Cyclohexyl1-347-(3,5-dichloro-4-hydroxyphenyl)quinoxalin-2-ylk thiourea (21)

WO 2010/115719 PCT/EP2010/053891

-39 .

Example 3.7: 1-Benzyl-3-[7-(4-hydroxy-3-meihoxyphenyl)quincxalin-2-yllurea (7)

N
i I (L
Ot./‘jN/j\N/U\N/\Q
H H H
0

5  'H-NMR (300 MHz, DMSO-d,) 5= 10.50 (1H, s), 9.30 (1H, m), 8.88 (1H, s}, 8.00 (3H,
s), 7.41{(8H, 8), 7.25 (2H, m), 8.80 (1H, m}, 4.53 (2H, m}. 3.80 {3H, s) ppm

MS (ESI) m/z 400 (MH")

10
Example 3.8: 1-Cyclopentyl-3-[7-(3,4-dimethoxyphenyl)guinoxalin-2-yljurea (8)

N
O D
o)

O N/N/LLN
H H
~o

15 "H-NMR (300 MHz, DMSO-dy) 5= 9.86 (1H, m), 8.88 (1H, s), 8.77 (1H, s}, 7.95 (3H, ),
7.38 (2H, ), 7.11(1H, m), £.12 (15, ), 3.90 (3H, s) 3.80 (3H, &), 1.75 (2H, §),1.52
{6H,m) ppm

MS (ESH) miz 393 (MH")



ClI5m.p.: 284C 11-1-NMR (600 MHz, DMSO-d6) 6= 11,64 (1H, s). 11.2 (1H, s), 10.48 (1H, s),
8.79 (1H, s). 8.03-7.96 (3H, m), 7.87 (2H, s), 4.22 (1H, m), 202 (2H, m),1.85 (2H, m), 1.62 (3H, 10m),
1.4 (3H, m) ppm Example 3.22: 1-Ethy1-347-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-ylJthiourea
(22) 15 nip.: 243-244C 1H-NMR (600 MHz, DM80-d6) 6= 11.65 (1H, s), 11.14 (1H. s). 8.74 (1H,
s), 8.55 (1H, 20®mpe8AE®EH, m), 7.97-7.7.91 (2H. m), 7.41 (2H, s), 3.78P(AERW} SR (6H, s), 1.28
(3H, m) ppm MS (ESI) m/z 353 (MW) - 40 -
Example3.23:1-Cyc|opropyl—347-(4-hydroxy-3,538ﬁﬁethylphenyl)quinoxalin-2-y11- thiourea (23) m.o.:
274-276C 1H-NMR (600 MHz, DMSO-d6) 5= 11.61 (1H, s), 11.23 (1H. s). 8.73 (1H, s), 8.53 (1H, m),

7.99-7.7.91 (3H, m), 7.46 (2H, s), 3.22 (1H, m), 0.91-0.78 (4H, m) ppm MS (ESI) m/z 365 (MH-1)
Example 3.9: 1-tert-Butyl-3-{7-(4-hydroxy-3,5-dimethylphenyijquinoxalin-2-yllurea (8

COA K
H\N NN

5  'H-NMR (300 MHz, DMSO-d) 5= 9.84 {1H, ), 9.88 (1H, ), 8.76 (1H, m), 8.58 (1H, ),
7.89 (3H, 8), 7.45 (2H, §),2.28 (8H, 8).1.40 (8H, m) ppm

MS (ESI) miz 365 (MH")

10
Example 3.10: 1-tert-Butyl-3-[7-(4-hydroxy-3-methoxypheny)quinoxalin-2-yllurea (10}

N
POW
O =
-~ O N N/U\N/k\
H H
H\O

15 'H-NMR (300 MHz, DMSO-ds) 8= 10.50 (1H, s), 9.30 {1H, m), 8.88 (1H, s), 8.20 (1H,
m), 8.81 {1H, s), 7.81 (3H, s), 7.32 (2H, s}, 6.80 (1H, m), 3.96 (3H, 5),1.42 (8H, m) ppm

MS (ESI) miz 367 (MH")



Example3.24:1-Cycloperay1-3-[7-(4-hydroxy-3,5-dimethylphenyhquinoxalin-2-y1]- 15thiourea (24)
m.o.: 271-272C 20 MS (ESI) m/z 393 (MI-1-1) - 41 - Example 3.25:
1-ted-Buty1-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylithiourea (25) m.p.: 238-240C MS (ESI)
m/z 381 (MH) Example 3.26: 1-Dodecy1-3-(7-phenylquinoxalin-2-yl)ure -NMR (300 MHz,
DM80-d6) 5= i%?fﬁ"ﬂ’ “%ic%, 8.93 (1H, m), 8.81 (1H, s), 8.00 (5H. m), 7?&‘%’%@?@% (2H. s), 1.57
(2H, s), 1.24 (20H, m), 0.83 (3H, s) ppm MS (ESlxm/z 433 (MH1) 20 Example 3.27:
1-(3-Chloro-2-methylpheny1)-3-(7-phenylquinoxalin-2-yOurea (27) - 42 -

Example 3.11: 1-{7-(4-Hydroxy-3-methoxyphenyl)quinoxalin-2-yl]-3-thiophen-2-ylurea

(11)
N
O D
I\
H H
H.
O

5
"H-NMR (300 MHz, DMSQ-d,) 3= 10.50 (1H, &), 9.30 {(1H, m}, 8.88 (1H, s), 8.20 (1H,
m), 8.00 (2H, 8), 7.35 {2H, 8), 7.00 (2H, s), .90 (2H, m}, 3.90 (3H, s) ppm
MS (ESI) m/z 393 (MH")
10
Example 3.12: 1-Cyclohexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
(12)
N
~ O
I O
N N N
H H
H\O
15
'H-NMR (300 MMz, DMSO-ds) 8= 9.98 (1H, s), 8.86 (1H, m}, 8.58 (1H, 8), 7.98 (1H, m},
7.88 (2H, s), 7.45 (2H, s}, 3.34 (1H, 8), 2.28 {€H, 5),1.88 (2H, ), 1.70 (3H, m), 1.35
(5H, m} ppm
20

MS (ESH miz 391 (MH")



11-I-NMR (300 MHz, DMSO-d6) 6= 10.77 (1H, s), 10.14 (1H, s), 8.93 (1H, m), 8.00 (5H. m), 7.45 (5H,
S). 7.22 (1H. s), 2.21 (3H, s) ppm 5MS (ESI) miz 389 (MH11) Example 3.28: 1-(3,4-D
methylphenyl)-3-(7-phenylquinoxal n-2-yl)urea (28) - 11-I-NMR (300 MHz, DM50-d6) 6= 10.77 (1H,
s), 10.14 (1H,.s 8.19§ Qlng m)..8.00 (5H, m), 7.45 (5H, s), 7.22 (IH. s), 2-2 LAOH, @kppm MS (ES1)
m/z 369 (MHM I’iﬂxgrﬁp?e 3.29: 1-Ally1-3-(7-phenylquinoxalin-2-yOurea (29) 1H-NMR (300 MHz,
DM50-d6) 6= 10.14 (1H, s), 8.88 (2H, m), 8.00 (544,.m), 7.45 (3H, s), 6.00 (1H, s), 5.21 (2H, s), 3.95
(2H, m) ppm MS (ESI) m/z 305 (MN') - 43 - Example 3.30:
1-Cyclopenty1-3-(7-phenylquinoxalin-2-yOurea (30) 1H-NMR (300 MHz, DMSO-d6) 5= 10.14 (1H, s),

8,93 (2H, ). 5,00 5, 1,45 (31,9 301 4 S .57 ot D ABOMIR 51 017933 (1)

Example 3.31: 14(1£ oxy- e alin-2-y1]-34sopropylthiourea (31) 15

N
(L8 D
s
NN)LN
H H
Ho
0

"H-NMR (300 MHz, DMSO-d) 5= 9.98 (1H, s), 8.86 (1H, m), 8.58 (1H. 5), 7.88 (1H, m),
7.80 (2H, ), 7.45 (2H, s), 4.11 (1H, s), 2.28 (6H, s), 1.96 (2H, §),1.70 (6H, m) ppm

MS (ESI) miz 377 (MH")

10
Example 3.14: 1-[7-(d-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl}-3-phenylurea {14}
N
~ O
C s
N N N
H H
H\O
15

'H-NMR {300 MHz, DMSO-d5) 5= 10.98 (1H, s), 8.88 (1H, s), 8.00 (3H, m), 7.86 (2H,
s}, 7.42 (4H, 8), 7.00 (1H, s), 2.25 {6H, m) ppm

M3 (ESI) miz 385 (MH")



m.p.: 269-271'C MS (ESI) rn/z 367 (M1-1") - 44 - Example 3.32:
1-Buty1-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylithiourea (32) 5m.p.: 278-280C MS (ESI)
miz 381 (MK") 10Example 3.33: 147-(4-Hydroxy-3,5-dimethylphenyOquinoxalin-2-y11-3-pentylurea
(33) m.p.: 274-275C 15 MS (ESI) mtz 379 (MK") - 45 -

Example3.34: wGyelobiatyd -3-[7-(4-hydroxy-3,5-dimethylphenyl)qu noxaferZsmiis dagsurea (34) m.p.:

285-286C MS (ESI) ink 379 (MH*) y

Example 3.15:  1-[7-{4-Hydroxy-3.5-dimethylphenyl)guinoxalin-2-y}-3-thiophen-2-

N o \
;UJ\JQ

"H-NMR (300 MHz, DMSO-d;) 8= 11.85 (1H, s),10.56 (1H, s), 8.98 (1H, s), 8.96 (1H,
m), 8.58 (1H, s), 8.22 (1H, s), 7.88 {(2H, m}, 7.52 (2H, s), 7.00 (2H, s), 6.85 (1H, s},
2.28 (B6H, s) ppm

viurea {15}

10 MS (ESI) m/z 391 (MH")

Example 3.16: 1-[7-(4-Hydroxy-3,5-dimethylphenyliquinoxaiin-2-vilF3-methylurea (16)

N .
= /“\ -~
N N N
H H
H.
0]

'H-NMR (600 MHz, DMSO-¢) 5= 10.1 (1H, s}, 8.82 (1H, m), 8.69 {1H, s}, 8.52 {1H, ),
20 8.08 (1H,s), 7.92 (1M, m), 7.85 (1M, s), 7.4 (2, 8), 2.85 (3H. §), 2.25 (6H, s) ppm

15

m.p.: 251°C

MS (ESI) miz 323 (MH")



Example 3.35: 1-Hexy1-3-17-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-Aurea (35) m.p.: 272-273C
MS (ESI) miz 393 (M1-1") -46- Example 3.36:
1-[7-(4-Hydroxy-3,5-dimethylphenyl)puinoxan-2-yl]-3-propylurea (36) 5m.p.: 276-277C MS (ESI) m/z
351 (MI-1) 10Example 3.37: 1-Dodecyl-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllurea (37)
11-1-NMR (30@v®likézy/DMBO-d6) 6= 10.14 (1H, s), 8.93 (1H, m), 8.71 (1M;BYP&BI0g3Y 155),7.95 (3H,
m), 7.45 (21-1, s), 2.26 (6H, s), 1.57 (2H, s), 1.24 (20H, m) ppm MS (ESI) m/z 477 (MH)
20Example3.38:1-(3-Chloro-2-methylpheny1)-3 -7(4-hydroxy-3,5-dimethylpheny1)-
guinoxalin-2-yflurea (38)

Example 3.17: 1-{7-(4-Hydroxy-3,5-dimethyiphenyhguinoxalin-2-yl]-3-isopropylurea

(17}
N
L
X N N)J\N
’ [ H H
~o” N

5
m.p.: 280-283°C
'"H-NMR (600 MHz, DMSO-d,) 8= 8.82 (1H, s), 8.82 (1H, s), 8.54 (1H, s), 7.95-7.85
(3H, m), 7.42 (2H, ), 3.85 (1H, m), 2.25 (6H, s), 1.22 (6H, d} ppm

10
MS (ESI) m/iz 351 {(MMH™)
Example 3.18: 1-Butyi-3-[7-(4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-yljurea {18}

15

N
O \j\ |
e
N NJLN/’\\/\\
H H
H.
O

m.p. 276-280°C
26 'H-NMR {600 MHz, DMSO-ds) 5= 10.02 (1H, s), 8.85 (1H, s}, 8.73 (1H, s), 8.53 (1H, &),
7.86-7.83 (3H, m), 7.42 (2H, s}, 3.28 (2H, m), 2.48 (6H, s}, 1.52 (2H, m}, 1.38 (2H, m),

0.95 (3H, m) ppm

MS (ESI) m/z 365 (MH")



- 47 - 1H-NMR (300 MHz, DMSO-d6) 6= 11.14 (1H, s),10.14 (1H, s), 8.93 (1H, m), 8.51 (1H, s),7.95
(4H, m), 7.45 (4H, s), 7.15 (1H, s),2.26 (6H, s), 2.15 (3H, s) ppm 5MS (ES) m/z 433 (MHt) Example
3.39: 1-(3-Acetylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2- ylJurea (39) 1H-NMR (300
MHz, DMSO-d6) 6= 11.14 (1H, s),10.14s), 8.93 (1H, m), 8.51 (1H, s),7.95 (4H, m), 7.45 (2H, s), 7.15
(2H, s), 2.56 (319, 26)02198%3H, s) ppm MS (ESI) m/z 427 (MH*)  ExarffpléiB2a1h/053891
1-(3,4-Dimethylpheny1)-347-(4-hydroxy-3,5-dimethylphenyl)qu noxalin202-yllurea (40)

1H-NMR (300 MHz, DMSO-d6) 6= 11.14 (1H, s)ff6f14 (1H, s). 8.93 (1H, m), 8.51 (1H, 25s).7.95 (41-I,
m), 7.45 (4H, s), 7.15 (1H, s), 2.26 (6H, s), 2.15 (6H, s) ppm MS (ESI) m/z 413 (Mhlt) - 48 - Example
3.41: 1-Allyl-3-[7-(4-hydrwry-3,5-dimethylphenyl)quinoxalin-2-yllurea (41) 511-1-NMR (300 MHz,
DMSO-d6) 6= 10. e $)981631-At[ifj;hedrea B dsyeBph¢niiagyorelisZ giures) (18197 (1H, s), 522
(2H, s), 3.95 (2H, m), 1.99 (6H, s) ppm MS (ESI) miz 349 (MW) Example 3.42:
1-Cycloocty1-347-(4-hydroxy-3,5-dimethylphenyQquingxalin-211}urea (42)

5 m.p.: 257°C

'H-NMR (600 MHz, DMSQ-dg) 8= 10.0 (1H, 5), 8.82 (1H, m), 8.74 (1H, s), 8.22 {1H, m),
7.94-7.84 (2H, m), 7.43 (2H, s). 3.28 (2H, m), 2.23 (8H, ), 1.18 (3H, m) ppm

10 MS (ESI) miz 337 (MH")

Example 3.20:  1-Cycichexyl-3-[7-(4-hydroxy-3,5-dimethylphenyljquinoxalin-2-ylj-

thiourea (20}
® pl @
= i
O " ﬁ g
H.
O

15
"H-NMR {800 MHz, DMSC-ds} 8= 11.78 (1H, 8), 11.16 {1, 8), 8,75 (1H, s), 8.55 {1H,
m), 7.96-7.85 (3H, m), 7.41 (2H, s), 4.35 {1H, m), 3.28 (2H, m), 2.28 (6H, s), 1.95 {2H,
m3,1.77 {2H, m), 1.62 {3H, m), 1.45 {3+, m) ppm

20

MS (ESI) miz 407 (MH")



1H-NMR (300 MHz, DMSO-d6) 6=-10.14 (1H, s), 8.93 (2H, m), 8.81 (1H, s), 7.85 (3H, m), 7.45 (2H, s),
4.08 (1H, m). 2.28 (6H. m). 1.95 (12H, m), 1.85 (2H, s) ppm MS (ESI) m/z 419 (M1-0-) WO
2010/115719PCT/EP2010/053891 - 49 - Example 3.43:

1-(2,4-Dimethylphen 47-(4-hydroxy-3,5-dimethylphenyl)quinoxalin2; H-NMR (300
MHz, DMSO.- g’i‘ﬁ‘)ﬁ ’(1H, s), 10.14 (1H, s), 8.93 (1H, m), 8.51 (1H. gg'%cﬁm%m) 7.45 (4H, s),

7.15 (11-1, s), 2.26 (6H, s), 2.15 (6H, s) ppm MS ¢gSI) m/z 413 (M11+) Example 3.44:
1-Cyclooctyl-3-17-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yllurea (44) 15 1H-NMR (300 MHz.
DMSO-d6) 5= 10.14

Example 3.21: 1-Cyclohexyl-3-[7-(3,5-dichloro-4-hydroxyphenyl)quinoxalin-Z-yl]-

thiourea (21)
N
(L
c,/(l I
H
Ho
O
Cl

"H-NMR (800 MHz, DMSQ-dp) 8= 11.64 (1H, s). 11.2 (1H, 8), 10.48 (1H, s), 8.79 (1H,
s). 8.03-7.96 (8H, m), 7.87 (2H, 8), 4.22 (1H, m}), 2.02 (2H, m},1.85 (2H, m}, 1.82 (3H,
10 m), 1.4 {3H. m) ppm :

m.p.: 284°C

Example 3.22: 1-Ethyl-3-[7-{4-hydroxy-3,5-dimethylphenyljauinoxalin-2-vijthiourea (22)

N
L]
2
SAaas
H
H\O

m.p.: 243-244°C

18

"H-NMR (500 MHz, DMSO-dg) 8= 11.65 (1H, s), 11.14 {1H, s), 8.74 (1H, s), 8.55 (1H,
20 m), 815 (1H, m), 7.97-7.7.91 (2H, m), 7.41 (2H, s}, 3.76 (2H, m), 2.24 (6H, s), 1.28
(3H, m) ppm

MS (ESEH m/z 353 (MH")



(1H, s), 9.03 (1H, m), 8.81 (2H, s), 8.00 (3H. m), 7.45 (2H, s), 6.93 (1H, s), 4.08 (1H, s), 3.88 (3H, S),
2.00 (2H, s).1.75 (12H, s) ppm MS (ESI) m/z 421 (MH+) 20 Example 3.45:
1-Adamantan-1-y1-3-(7-phenylquinoxalin-2-yl)urea (45) -50- 11-1-NMR (300 MHz, DM8046) 6--t:
10.14 (1H, s), 8.93 (2H, m), 8.00 (5H, m), 7.45 (3H, s), 2.00 (12H, s), 1.68 (3H, s) ppm MS (ESI) m/z
399 (Mt) Exanwpler@ & 6:5147-(4-Hydroxy-3,5-dimethylphenyOquinoxalinZ-y/EP28igjtfdtyiurea (46)

- 40 -

Example 3.23: 1-Cyclopropy!-B-[?-(4—hydr0xy—3,5—dirr_}ethy}phenyl)quinoxaiin~2»y!]«

thiourea {23)
N
\j\ i
P /A
X N N/”\N
H P H H
e

5
m.p.: 274-276°C
TH-NMR (800 MHz, DMSO-d,) &= 11.61 (tH, s), 11.23 (1H. s), 8.73 {1H, ), 8.53 (1H,
m), 7.99-7.7 .91 (3H, m), 7.48 (2H, 8}, 3.22 (1H, m), 0.91-0.78 (4H, m) ppm
10

MS (ESI) m/z 365 (MH')

Example 3.24: 1-Gyclopentyl-3-{7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yf]-

16 thiourea (24)
N
-
N B
H H
H.
O

m.p.. 271-272°C
20
MS (ESI) m/z 393 (MH")



m.p. 300C MS (ESI) m/z 399 (MH) Example 3.47:
1-(3,4-Dichloropheny1)-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin2-yllurea (47) CI m.p.: >300C
MS (ES!) m/z 454(MH") - 51 - Example
3.48:147-(4-Hydroxy-3,5-dimethylphenyOquinoxalip-2-y11-3-(4-methoxy- phenyOurea (48) m.p.:
>300C MS (ESip mirv4E81¢MH) Example 3.49: PCT/EP2010/053891
1-Adamantan-1-y1-3-[7-(4-hydroxy-3,5- d|methylphenyl)qumoxalln -2- yllurea (49) 1H-NMR (300 MHz,
DMSO-d6) 5= 10.14 (1H, s), 8.93 (2H, m), 8.81 (fH s), 7.85 (3H, m), 7.45 (2H, s), 2.28 (6H, m), 1.85
(12H, m), 1.56 (3H, s) ppm

Example 3.25: 1-tert-Butyi-3-[7-(4-hydroxy-3,5-dimethylphenyliquinoxalin-2-ylithiourea

(25)
N
DO
N/ N)L
H
H.
O

m.p.: 238-240°C
MS (ESI) miz 381 (MH")

10
Example 3.26: 1-Dodecyl-3-(7-phenylquinoxalin-2-yhurea (26}

CO L
H

15 "H-NMR (300 MHz, DMSO-d;) 8= 10.14 (1H, s), 8.93 (1H, m), 8.81 (1M, s), 8.00 (5H,
my, 7.45 (3H, §), 3.31 (2H, 8), 1.57 (2H, ), 1.24 {(20H, m}, 0.83 (3H, s} ppm

MS (ES!) m/z 433 (MH")

20
Example 3.27: 1-(3-Chloro-2-methylphenyi)-3-(7-phenylquinoxalin-2-yljurea (27)

N
S
N NJLN Cl
H H



MS (ESI) miz 443 (ME') - 52 - Example 3.50:
147-(4-Hydroxy-3,5-dimethylphenyOquinoxalin-2-y11-3-naphthalen-2- ylurea (50) m.p.: >300cC MS
(ESI) m/z 435 (MN') Example 3.51:
147-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-3-(1,1,3,3-tetramethylbutyl)urea (51) m.p.: >300C
MS (ESI) m/z ¥ 20{1i#)1% 53 - Example 3.52: PCT/EP2010/053891
147-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2- yh1- -3-pyridin-3-ylurea (52) m.p.: 298-300C MS (ESI)
miz 386 (MI-1+) Example3.53:1-((R)-1,2- Dlmethylpropyl) -347-(4-hydroxy-3,5-dimethylpheny1)-
guinoxalin-2-Aurea (53)

‘H-NMR (300 MHz, DMSO-ds) &= 10.77 (1H, s), 10.14 (1H, s, 8.93 {1H, m), 8.00 (5H.
m), 7.45 (5H, 8, 7.22 (1H, ), 2.21 (3H, ) ppm

5  MS (ESI)m/iz 389 (MH")

Example 3.28: 1-(3,4-Dimethylphenyl}-3-{7-phenviguinoxalin-2-yljurez (28)

OBt
|

10
H-NMR (300 MHz, DMSC-dy) 8= 10.77 (1H, s), 10.14 {1H, s}, 8.93 (4H, m), 8.00 (5H,
m), 7.45 (6H, &), 7.22 (1H, s), 2.21 (6H, s) ppm
15
MS (E8]) miz 369 (MHT)
Example 3.29; 1-Aliyl-3-(7-phenylquinoxalin-2-yDurea (29)
20
N
(L]
-
AN
H
'H-NMR {300 MHz, DMSO-d,) 8= 10.14 (1H, s), 8.88 (2H, m), 8.00 (5H, m), 7.45 (3H,
s), .00 {14, s), 5.21 (2H, s), 3.85 (ZH, m) ppm
25

MS (ESI) miz 305 (MH")



m.p.: 265C MS (ESI) miz 379 (MI-I") - 54 -
Example3.54:1-((S)-1,2-Dimeths4propyl)-347-(4-hydroxy-3,5-dimethylphenyl)- quinoxalin-2- yIIurea
(54) m.p.: 267C MS (ESI) m/z 379 (WI')

Example3.55:1- g -Chloro-2-methylpheny1)-3-[7-(4-hydroxy-3,5- dlmethyip en 129{cgumoxalln -2-yflurea
(55) 1H-151MR{BOG Mz, DMSO-d6) 5= 11.14 (1H, s), 10.14 (1H. s)] %Ef% '8.51 (1H, s).
7.95 (4H, m). 7.45 (4H. s), 7.15 (1H, s), 2.26 (6H,,3), 2.15 (3H, s) ppm MS (ESI) m/z 433 (MH*) - 55 -

Example 3.30: 1-Cyclopentyl-3-(7-phenyiguinoxalin-2-ylurea (30)

"H-NMR (300 MHz, DMSQ-d) 8= 10.14 (1H, s}, 8.93 (2H, m), 8.00 (5H, m}, 7.45 (3H,
8), 3.61 (1H, s), 1.57 {8M, s) ppm

MS (ESI) miz 333 (MH*)
10

Example 3.31: 1-[7-(4-Hydroxy-3,5-dimethyiphenylguinoxalin-2-yl]-3-isopropylthiourea

e

MS (ESI) m/z 367 (MH")

EZ

15

m.p. 268-271°C



Example 3.56: 1-((S)-2-Phenylcyclopropyl)-3-(7-phenylquinoxalin-2-yl)urea (56) 51H-NMR (300 MHz,
DMSO-d5) 5= 10.14 (1H, s), 8.93 (H. m), 8.81 (1H, s), 8:00 (5H, m), 7.45 (3H, s), 7.32 (5H, s), 2.95
(1H, s), 2.05 (2H, m), 0.83 (1H, s) ppm MS (ESI) miz 381 (M1-11-) 10 Example 3.57:
147-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-3H(S)-2-phenylcyclopropyOurea (57) 15
1H-NMR (300 WiH=1DAB80-d5) 5.= 10.14 (1H, s), 8.93 (2H, m), 8.81 (1HCS)YEB200/ (31491

- 44 .

Example 3.32: 1-Butyl-3-[7-{4-hydroxy-3,5-dimethyiphenylquinoxalin-2-yiithiourea {32)

N
(L3
~
N N/U\N/\/\
H H
H.
O

5  mp.278-280°C

MS (ES1) m/z 381 (MH")

10 Example 3.33: 1-7-(4-Hydroxy-3,.5-dimethylphenyljquinoxalin-2-yl}-3-pentyturea (33)

N
N N N
H H
H.
0

m.p.: 274-275°C
18
MS (ESI) m/z 379 (MH")



m), 7.45 (2H, s), 7.28 (5H, s), 2.93 ppm (1H, s), 2.28 (6H, m), 1.46 (2H, m), 0.83 (1H, s) 20 MS (ESI)
miz 425 (MH1)  -56-
Example3.58:1-(2-Chloro-6-methylphenyl1)-347-(4-hydroxy-3,5-dimethylpheny1)- quinoxalin-2-yOurea
(58) 1H-NMR (300 MHz, DMSO-d6) 5= 11.14 (1H, s),10.14 (1H, s), 8.93 (1H, m), 8.51 (1H, s), 7.95
(4H, m), 7.45 @bl2E)/1518 (1H, s), 2.26 (6H, s), 2.15 (3H, s) ppm MS (BSI)/ER221483¢M1-0) Example
3.59: 1-Allyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yljurea (59) 1H-NMR (300 MHz, DMSO0-d6)
5=10.14 (1H, s), 9.03 (1H, m), 8.81 (2H, s), 8.00 {8H, m), 7.45 (2H, s). 6.93 (1H. s), 5.96 (1H, s), 5.21
(2H, m), 3.94 (2H, s), 3.88 (3H, s) ppm MS (ESI) m/z 351 (MFO)

Example  3.34.  1-Cyclobutyl-3-{7-{4-hydroxy-3,5-dimethyiphenylquinoxalin-2-yi]-
thiourea (34)

5
m.p.. 285-286°C
MS (ESI) m/z 379 (MH")
10 .
Example 3.35: 1-Hexyl-3-[7-(4-hydroxy-3,5-dimethylphenyljquinoxalin-2-yljurea {35)
N
o~ /\/\/\\
N N/U\N
H H
HO
15

m.p.: 272-273°C

MS (ESI) miz 393 (MH")



- 57 - Example3.60:1-(3,5-Dimethyl soxazol-4-y1)-347-(4-hydroxy-3,5-dimethylpheny1)-
quinoxalin-2-yljurea (60) 1H-NMR (300 MHz, DMSO-d6) 6= 12.48 (1H, s), 8.42 (1H, s), 8.05 (1H, s),
7.84 (2H, s), 7.41 (1H, s). 2.47 (3H, s), 2.24 (6H, S), 2.18 (3H, S) ppm MS (ESI) di& 404 (MI-11)
Example 3.61; 1-sec-Bu%l-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-z- I%u‘gfe%gigil) 1H-NMR
(300 MHz, DMESXY8Y'EZ18 .85 (1H, ), 8.84 (1H, S), 8.53-8.51 (2H, m), 7.93 (111 d). 7.84 (2H, in), 7.41
(2H, s), 3.76 (1H, m), 2.24 (6H, s), 1,54 (2H, m), L1 (3H. d), 0.88 (3H, t) ppm MS (ESI) rniz 365
(MH") -58 - Example 3.62: 1-Ethy1-3-[7-(4-methoxy-3.5-dimethylphenyl)quinoxalm-2-Aurea (62)
51H-NMR (300 MHz, DMSO-d6) 5= 10.03 (1H, s). 8.79 (2H, s), 8.08 (1H, d), 7.96 (1H. d), 7.88 (1H,

, 7.52 (2H, s), 3.71 (3 ) H , 2.33 (6H, 1.19.(3H,.t MS (ESI 351 (MN
ok s on: EramRRad S N S S S E Aep e dpy 2oL (VN

O N/ NJJ\N/\\/
H H

H.

O

5 m.p.: 278-277°C

MS (ESI) m/z 351 (MH")

10 . Example 3.37: 1-Dodecyl-3-[7-(d-hydroxy-3,5-dimethyiphenyliquinoxalin-2-yijurea (37)

N\
~ CLd 2y 0
"o

'H-NMR (300 MHz, DMSO-d;) = 10.14 (1H, s), 8.93 (1H, m), 8.71 (1H, s), 8.51 (1H,
15 8),7.95 (3H, m}, 7.45 (2H, s}, 2.25 (6H, 8), 1.57 (2H, 5), 1.24 (20H, m) ppm

MS (ESI} miz 477 (MH")

20 Example 2.238: 1-(3-Chloro-2-methyiphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl}-
guinoxalin-2-yljurea (38}



1511-1-NMR (300 MHz, DMSO-d6) 5= 9.94 (1H. s), 8.87 (1H, s), 8.53-8.52 (1H, d), 7.98- 7.95 (2H, m),
7.88-7.86 (2H, m), 7.51 (2H, s), 3.94-3.91(1H, m), 3.71 (3H, s), 2.33 (6H. s). 1.25-1.24(6H, d) ppm MS
(ESI) m/z 365 (MH+) - 59 -
Example3.64:1-Isopropyl-347-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-y1]- thiourea (64) 5
1H-NMR (300%AH21DMB0-d6) 6= 11.63 m), 7.92 (11-1, m), 7.52 (2H, sY4BRAYER ppm (1H,
d),11.17 (1H, m), 3.71 (1H. 5), 8.77 (3H, 5), 2.34 (1H, 5), 7.99 (6H, 5), 1.38 (2H, (6H,

H-NMR (300 MHz, DMSO-ds) 5= 14.14 (1H, 5),10.14 (1H, s), 8.93 (1H, m), 8.51 (1H,
$),7.95 (4H, m), 7.45 (4H, s, 7.15 (1H, 5).2.26 (6H, s), 2.15 (3H, s} ppm

5  MS (ESI)miz 433 (MH"}

Example 3.39: 1-(3-Acetylphenyl)-3-[7-{4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-
viurea (39}

10
N
- CLA S
N/lﬁﬁ\ﬁ/@\fo
H.O
TH-NMR (300 Mz, DMSO-dy) 8= 11.44 (1H, 8),10.14 (1H, 5), 8.93 (1H, m), 8.51 (1H,
8),7.95 (4H, m), 7.45 (2H, s), 7.15 (24, s), 2.56 (3H, s), 2.15 (3H, s} ppm
15

MS (ESI) m/z 427 (MH")

Example 3.40: 1-(3.4-Dimethyiphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-
20 2-yljurea (40}

TH-NMR {300 MHz, DMSCO-d;) 8= 11.14 (1H, 5).10.14 (1H, s), 8.93 (1H, m), 8.51 {1H,
25 8),7.95 (4H, m), 7.45 (4H, s). 7.15 (1H, 8), 2.26 (BH, s), 2.15 (BH, s) ppm

MS (ESI) m/z 413 (MH")



10 MS (ESI)miz 381 (MN') Example 3.65: ,
147-(4-Hydroxy-3,5-dimethylphenyDquinoxalin-2-34]-3-isobutylurea (65) 15 1H-NMR (300 MHz.
DMSO-d6) 6= 10.02 (1H, s), 8.85 (1H, m), 8.79 (1H, s), 8.53 (1H. s). 7.94-7.85 (3H. m), 7.41 (2H. s),
3.15-3.13 (2H, t), 2.27 (6H, s), 1.88-1,84 (1H, m), 200.95 (6H, d) ppm MS (ESI)m/z 365 (MH-1) - 60 -
Example3.66: &¢b&thyipropyl)-347-(4-hydroxy-3,5-dimethylphenyOquiticikalit2iogHea (66) 5
1H-NMR (300 MHz, DMSO-d6) 5=9.92 (1H. s), 8.85 (1H. s). 8.52 (2H, s), 7.95 (1H, d), 7.85 (2H, m),
7.40 (2H, s), 3.67-3.64 (1H, m), 2.27 (6H, s), 1.631:52 (4H, m), 0.94- 0.92 (6H, 0 ppm 10MS (ESI) m/z
379 (MHt) Example3.67:1-(2,2-Dimethyl-propy1)-3-F-(4-hydroxy-3,5-dimethyl-pheny1)-
guinoxalin-2-ylpurea (67) 15 m.p.: 275-276C '

Example 3.41: 1-Allyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)auinoxalin-2-yljurea (41)

N
S 0

O N’]\NJ\N”\/
H. H H

]

5 'H-NMR (300 MHz, DMSO-d;) 5= 10.14 (1H, s), 8.93 (1H, m), 8.71 (1H, s, 8.54 (1H,
s}, 7.45 (3H, 8), 5.97 (1H, s}, 5.22 (2H, s), 3.95 {2H, m), 1.99 (6H, 5) ppm

MS (ESI) miz 349 (MH")
10

Example 3.42: 1-Cycioocty!-3-[7-(4-hydroxy-3,5-dimethylphenyljguinoxalin-2-yljurea
(42)

N2

15
H-NMR (300 MHz, DMSO-dy) 3=10.14 (1H, ). 8.93 (2H, m), 8.81 (1H, s), 7.85 (3H,
m), 7.45 (2H, ), 4.08 (1H, m), 2.28 (BH, m), 1.95 (12H, m), 1.85 (2H, s} ppm

MS (ESI) miz 419 (MH")



201H-NMR (600MHz, DMSO-d4 6= 10.05 (1H, s), 8.91 (1H, s), 8.80 (1H, s); 8.54 (11-1, s). 7.96 (1H.
s), 7.87 (1H, s), 7.85 (1H. m), 7.38 (2H, s), 3.13 (2H, d), 2.26 (6H, s), 0.97 (9H, s) ppm MS (ESI): m/z
= 379.3 (MW) - 61 - Example 3.68: 1-[7-(4-Amino-phenyl)-quinoxalin-2-0]-3-isopropyl-urea (68)
5m.p.: >300 C 1H-NMR~_§6OOMHZ, DMSO-d6) 5=9.87 (1H, s), 8.77 (1H, s ’r8'62 1H dg, 7.91-7.84 (3H,
m), 7.58-7.57 PR 671-6.69 (2H, m), 5.41 (2H, m), 3.94-3.90 (1H, rﬁ% ESERSAEH, d) ppm MS
(ESI): m/z = 322.0 (MH') Example 3.69: 147-(4-Hygdroxy-pheny1l)-quinoxal n-2-yl]-3-isopropyl-urea (69)
HO 1H-NMR (600MHz, DMSO-d6) 5=9.94 (1H, s), 9.71 (1H. s), 8.82 (1H, s), 8.60 (1H, d),
7.96-7.86 (3H, m), 7.71-7.7 (2H, m), 6.92-6.91 (2H, m), 3.94-3.90 (1H, m), 1.25-1.24 20(6H, d) ppm

MS (SSD: m/z = 322.9 (MW),.- 62 - Example 3.70: : . ,
1-Isopropy1-3-[7-(%§ﬁ"é§%ﬁ%§f-§' za‘%%?fﬂfr?ixpi‘)"faeﬁ?’ OXHIIN-BYRiPa By Y Phenyiauinoxatin-

2-yllurea (43)
O 8
PRGNS
H‘O

5

"H-NMR (300 MHz, DMSO-ds) 5= 11.14 (1H, s), 10.14 (1H, s), 8.93 (1H, m), 8.51 (1H,
8), 7.95 {4H, m), 7.45 (4H, s), 7.15 {1H, s), 2.26 (6H, s), 2.15 (6H, s) ppm
MS (ESH m/z 413 (MH")

10
Example 3.44: 1-Cyclooctyl-3-[7-(4-hydroxy-3-methoxyphenvljquinoxaiin-2-yllurea (44)

o0 ()
l_LO

15
TH-NMR (300 MHz, DMSO-0;) 8= 10.14 {1H, 8), 9.03 (1, m), 8.81 (2H, s), 8.00 (3K,
m}, 7.45 {2H, s), 6.93 (1H, s), 4.08 (1H, ), 3.88 (3H, 5), 2.00 (2H, 8).1.75 (12H, s) ppm
MS (ESI) miz 421 (MH")

20

Example 3.45: {-Adamantan-1-yk-3-(7-phenylquinoxalin-2-ylurea (45)

N\ .
> o



5m.p.: 260-263 C  1H-NMR (600MHz, DMSO-d6) 5=9.91 (1H, s), 8.78 (1H, s), 8.60 (1H, d), 8.39
(1H, s), 8.10 (1H, s). 7.91-7.89 (2H, m), 7.85-7.83 (1 H, m), 3.91 (4H, m), 1.26-1.25 (6H, d) ppm 10
MS (ES1): m/z = 311.2 (MW) Example 3.71:

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y11-3-pentyl-urea (71)
WO 2010/115719 PCT/EP2010/053891

~50 -

"H-NMR (300 MHz, DMSO-ds) &= 10.14 (1H, s), 8.93 (2H, m), 8.00 (5H, m), 7.45 (3H,
s), 2.00 {12H, s). 1.68 (3H. s) ppm

MS (ESI) miz 399 (MH")

5
Example 3.46: 1-{7-{4-Hydroxy-3,5-dimethylphenyl)quinexalin-2-yI}-3-p-tolylurea {46)
N
= O
N N N
H H
H\O
10
m.p.: »300°C
MS (ESI) miz 399 (MH")
15
Example 3.47: 1-(3.4-Dichiorophenyl}-3-[7-{4-hydroxy-3,5-dimethyiphenyliguinoxalin-
2-yllurea (47)
Cl
N Cl
DOW
g
N NJ\N
H H
H\O
20

m.p.: =»300°C

MS (ESI) m/z 454(MH")



15CI m.p.: 297-298 C 1H-NMR (600MHz, DMSO-d6) 5= 10.41 (1H. s), 10.08 (1H, s). 8.91 (1H,
s), 8.78 (1H. 20s). 8.10 (1H. m). 7.98-7.87 (4H, m), 3.29 (2H, m), '1.61-1.56(2H, m), 1.38-1.35 (4H, m),
0.93-0.94 (3H, t) ppm MS (ESI): m/z = 421.1 (MHII) - 63 - Example 3.72:
1-Buty1-347-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y11-urea (72) Cl 5m.p.: 297-298 C 1H-NMR
(600MHz, DM$@-06)/65710.42 (1K s), 10.06 (1H, s), 8.80 (2H, m), 8.10 ¥t Frrm)101:28+7.88 (4H, m),
3.29 (2H, s), 1.58-1.56 (2H, m), 1.41-1.37 (2H, m), 0.96-0.93 (3H, m) ppm MS (ESI): m/z = 405.1,
407.8 (MK) Example 3.73: 1-[7-(3,5-Dichloro-4-hy&froxy-phenyl)-quinoxal n-2-yl]-3-propyl-urea (73) Cl
m.p.: 295-296 C 201H-NMR (600MHz, DM50-G15) 6= 10.44 (1H, s), 10.06 (1H, s), 8.85-8.80 (2H, m),
8.13 (1H, s), 7.97-7.88 (4H, m), 3.28-3.24 (2H, m), 1.62-1.56 (2H, m), 0.95-0.91 (3H. t) ppm MS (ESI):
m/z = 391.2. 392. Ftbbifle 3.48:  1-[7-{4-Hydroxy-3,5-dimethylphenylguinoxalin-2-yi-3-(4-methoxy-

phenylurea (48)

~
O N NJLN
H H
Ho
o

5
m.p.: >300°C
MS (ESI) m/z 415 (MH")
10 A
Exampie 3.49: 1-Adamantan-1-yl-3-[7-{4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-
yllurea (49)
N
LT
-
Ay
H.
O
15

'H-NMR (300 MHz, DMSO-dy) 5= 10.14 (1H, s). 8.93 (2H, m), 8.81 (14, s), 7.85 (3H,
m), 7.45 (24, 5), 2.28 (6K, m), 1.85 (12H, m), 1.56 (3H, s) ppm

MS (ESI) miz 443 (MH")



- WO 20101115719PCT/EP2010/053891 - 64 - Example 3.74:
147-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-ethyl-urea (74) CIl 5m.p.: 295-296 C
1H-NMR (600MHz. DMSO-d6) 6= 10.44 (1H. s), 10.07 (1H, s), 8.86 (1H, m), 8.78 (1H, s), 8.18 (1H,
m). 7.97-7.90 (4H, m), 3.35-3.30 (2H, m), 1.23-1.18 (3H, t) ppm 10MS (ESI): miz = 377.1 (MH.)
Example 3.753%¢248;5Dithloro-4-hydroxy-phenyl)-quinoxalin-2-0]-3-heft§gee 78115 Cr m.p.:
289-291 C 1H-NMR (600MHz, DMSO-d6) 5= 192.41

Example 3.50: 1-[7-{4-Hydroxy-3,5-dimethyiphenylguinoxalin-2-yli-3-naphthalen-2-
vlurea (50)

5
m.p.: >300°C
MS (ESH) miz 435 (MH")
10
Exampie 3.51: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl}-3-(1,1,3,3-tetra-
methylbutyDures (51)
N
Nk
A
N N N
H H
Ho
O
15
m.p.: »>300°C

MS (ESI) miz 421 (MH")



(1H, s),10.08 (1H, s), 8.93 (1H, s), 8.77 (1H, 20 s). 8.08 (1H, m), 7.96 (1H, m), 7.93-7.9 (1H, m), 7.86
(2H, m), 3.28 (2H, m), 1.60-1.55 (2H, m), 1.40-1.27 (8H, m). 0.83-0.81 (3H, t) ppm MS (ESI): m/z =
447.1 (MV) - 65 - Example 3.76:
147-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y11-3-isopropyl-urea (76) CI 5 m.p.: 298-300 C
1H-NMR (600WIHZIBNFSO-d6) 5= 10.44 (1H, s). 9.96 (1H, s), 8.87 (1H PSJBPBH§H%Y), 8.05 (1H, m),
7.98 (1H, m). 7.93 (1H, m), 7.88 (2H, m), 3-95'3:%% (1H, m), 1.26-1.25 10(6H, d) ppm MS (ESI): m/z =
391.1 (ME) )

Example 3.52: 1-[7-(4-Hydroxy-3,5-dimethyiphenyliquinoxalin-2-yl}-3-pyridin-3-ylurea

{52)
DOUPe.
N
O N N/U\N A
H H
H..
O

5
m.p.: 288-300°C
MS (ESI) m/jz 386 {MH")
10
Exampi.e 3.53: 1-({R}-1,2-Dimethylpropyl}-3-[7-(4-hydroxy-3,5-dimethyiphenyt)-
quinoxalin-2-yilurea {53)
S
' Nig NAN\"‘I\(
H. H H
O
15

m.p.: 265°C

MS (ESI) m/z 379 (MH")



15Example 3.77: 1-tert-Buty1-347-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-ylpurea (77) CI
20m.p.: 292-295 C 1H-NMR (600MHz, DMSO-d6) 6= 10.45 (1H, s),9.85 (1H, s), 8.86 (1H, s), 8.67
(1H, s), 7.98-7.96 (1H, m), 7.92-7.90 (2H, m), 7.86 (2H, s), 1.42 (9H, m) ppm 25MS (ESI): m/z = 405.1
(Mldt) WO 2010/115719PCT/EP2010/053891 - 66 - Example 338:
1-Cyclohepty 1¥33[#815stlichloro-4-hydroxy-phenyl)-quinoxalin-2-yqureaqv8p2@b/Bseap.. 283-286 C
11-1-NMR (600MHz, DMSO-d) 6= 10.45 (1H, s), 9.99 (1H, s), 8.87 (1H, s), 8.67 (1H, m), 7.98-7.97
(2H, m), 7.92-7.91 (2H, m), 7.86 (1H, s), 3.87-3.8511H, m), 1.92-1.88 (2H, 10m), 1.68-1.50 (10H, m)
ppm MS (ES): m/z = 445.1 (MH*) 15Example 3.79:
1-Cycloactyl-347-(3,5-dichlom-4-hydroxy-phenyl)-quinoxalin-2-yll-urea (79)

Example 3.04: 1-{{S)-1,2-Dimethyipropyt)}3-[7 -(4-hydroxy-3,5-dimethyiphenyi)-

guinoxalin-2-yllurea (54}
CIr)
A
N"N N’H/
SAASS

H\.
O
5
m.p.: 267°C
MS (ESI) mfz 379 (MH™)
10
Exampie 3.55: 1-(5-Chloro-2-methyighenyl}-3-{7-{4-hydraxy-3,5-dimethylphenyl)-
quinoxalin-2-yllurea {55)
N
~ Q
L XL
j N N N Ci
H H
H\O
15

H-NMR (300 MHz, DMSO-ds) 8= 11.14 (1H, ), 10.14 (1H, s), 8.93 (1H, m), 8.51 (1H,
s), 7.95 (4H, m), 7.45 (4H, ), 7.15 (1H, s), 2.26 (BH, s), 2.15 (3H, ) ppm

MS (ESH m/z 433 (MH")



Cl  20m.p.:258-260C  1H-NMR (600MHz, DMSO-d6) 5= 10.44 (1H, s), 9.97 (1H, s), 8.88 (1H, S),
8.67 (1H, m). 7.98-7.91 (3H, m), 7.85 (2H, s), 3.89-3.87 m) PPITI (1H, m), 1.89-1.84 (2H, m),
1.73-1.55 (12 H, 25

WO 2010/118719 PCT/EP2610/653891

-B5-

Example 3.56: 1-{(S)-2-Phenylcyclopropyl)-3-(7-phenyiquinoxalin-2-yl)urea (56)

N
DO
-
N NJJ\N
H H

5 'H-NMR (300 MHz, DMSO-ds) 5= 10.14 (1, s). 8.93 {1H, m), 8.81 (1H, s}, 8.00 (5H,
m), 7.45 (3H, 8, 7.32 (5H, 8), 2.95 (1H, 5), 2.05 (2H, m), 0.83 (1H, s) pom

MS (ESI) miz 381 (MH")

10
Example 3.57: 1-[7-(4-Hydroxy-3,5-dimethylphenyliquinoxalin-2-yti-3-{{8)-2-phenyl-
cyclopropyhurea {57)
N
SOW
-
N NJ-LN
H H
H\O
15

TH-NMR (300 MHz, DMSO-d,) 5= 10.14 (1H, ), 8.93 (2H, m), &.81 (1h, s}, 8.00 (3H,
m), 7.45 (2H, s}, 7.28 (5H, 8), 2.93 (1H, §), 2.28 (6H, m), 1.46 (2H, m), 0.83 (1H, s)
ppm

20 MS (ESI) m/z 425 (MH")



MS (ES* m/z = 459.4 (MH) WO 2010/115719PCT/EP2010/05389 | - 67 -
Example3.80:1-Cyclobuty1-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]- thiourea (80) 5
m.p.: 277-280 C 1H-NMR (600MHz, DMSO-d6) 6= 11.74-11.73 (1H, d), 11.25 (1H, s), 10.46
(1H, s), 8.79 (1H, s), 8.17 (1H, s), 7.99-7.98 (2H, m), 7.92 (2H, s), 4.73-4.67 (1H, m), 2.44-2.40 10(2H,
m). 2.25-2.20 @2&hmn)112784-1.75 (2H, m) ppm MS (ESI): m/z = 418.9 (Mieti)sPaEnasmple 3.81:
1-Cyc|openty1-3-[7-(3,5-dichbro-4-hydroxy-pheny5lb)-quinoxalin-z-ylk urea (81) 20 m.p.: 29529600

Example 3.58: 1-{2-Chloro-6-methylphenyi)-3-[7-(4-hydroxy-3,5-dimethylphenyi)-
quinoxalin-2-yljurea (58}

N
OO
o
N N)LN
H H
Ho Cl
0

5
"H-NMR (300 MHz, DMSO-d;) 8= 11.14 {1H, 5),10.14 (1H, s), 8.93 (1H, m), 8.51 (1H,
8), 7.95 (d4H, m), 7.45 {4H, ), 7.15 (1H, s), 2.26 (8H, s}, 2.15 (3H, 8) ppm
MS (ESH m/z 433 (MH")
10
Example 3.59: 1-Allyl-3-[7-(4-hydroxy-3-methoxyphenybiguinoxalin-2-yllurea (58)
| D N“j\ i
0O o = /1L N
N N N
H H
H\O
15

'H-NMR (300 MHz, DMSO-d;) = 10.14 (1H, %), 9.03 {1H, m), 8.81 (2H, s), 8.00 {(3H,
m), 7.45 (2H, &), 6,93 (1H, &), 5.96 (1H, 8), 5.21 {(ZH, m), 3.94 (2H, ), 3.88 (3H, s) ppm

MS (ESI) m/z 351 (MH")



1H-NMR (600MHz, DMSO-d6) 6= 10.44 (1H, s), 9.96 (1H, s), 8.89 (1H, s), 8.60 (1H, m), 7.99-7.97
(2H, m), 7.92-7.91 (1 H, m), 7.87 (2H, s), 4.10-4.07 (1H, m), 1.95-1.92 (2H, m), 1.74-1.73 (2H, m),
1.62-1.56 (4H, m) ppm 25 MS (ESI): m/z = 417.1 (MK')

WO 2010/115719 PCT/EP2010/053891

-57-

Example 3.60: 1-(3.,5-Dimethylisoxazoh4-yi)-3-{7-(4-hydroxy-3,5-dimethylphenyl}-
quinoxalin-2-yljurea (60)

N 0
CUL 8 TN
_ /
N N N
H H
H.
o)

5
'H-NMR (300 MHz, DMSO-dy) 8= 12.48 (1H, s}, 8.42 (1H, s), 8.05 (1H, ), 7.84 (2H, s),
7.41 (1H, s), 2.47 (3H, s), 2.24 (6H, s), 2.18 {(3H, 8) ppm
MS (ESH) miz 404 (MH")
10
Example 3.61: 1-sec-Butyl-3-[7-{4-hydroxy-3,5-dimethylphenyljguinoxalin-2-yilurea
(61)
N .
O \j\ I J\/
=
N NJLN
H H
H\O
15
TH-NMR (300 MHz, DMSO-d;) &= 9.85 (1M, ), 8.84 (1H, s}, 8.53-8.51 (2H, m), 7.93
(1K, d), 7.84 (2H, m), 7.41 (2H, 8), 3.78 {(1H, m), 2.24 (6H, s), 1.54 {2+, m}, 1.21 (3H,
d), 0.88 (3H, 1) ppm
20

MS (ESI) miz 365 (MH")



- 68 - Example3.82:1-[7-(3-Chloro-4-hydroxy-5-rnethoxy-phenstl)-quinoxalin-2-y1]-3- isopropyl-urea
(82) 05 11-1-NMR (600MHz, DMSO-d6) 5=992 (1H, s), 9.68 (1H. s), 8.88 (1H. s), 8.51 (1H, s),
8.01-7.92 (3H, m), 7.44 (1H, d), 7.38 (1H, d), 3.97 (3H, s), 3.94-3.91 (1H, m), 1.25 (6H, d) ppm 10MS
(ESI): m/z = 387.3 (MK'") Example 3.83:
1-Cyclopropy¥8-p#1¢457#chloro-4-hydroxy-pheny1)-quinoxalin-2-Athio&if G 8445 m p.: 260-262 C
201H-NMR (600MHz, DMSO-d6) 6= 11.59 (1H, d), 11.31 (1H, s), 10.50 (1H, s), 8.78 (1H, s). 8.16 (1H,
S), 7.98 (2H, s), 7.93 (2H, s), 3.25-3.20 (1H. m), 0.81-0.90 (4H, m) ppm MS (ESI): m/z = 405.2 (MH) 25
- 69 - Example3.84:147-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yll-3-(3-phenyl-

Example 3.62; 1-Ethyl-3-[7-(4-methoxy-3,5-dimethyiphenyljquinoxalin-2-yiJurea (62)

M H
\O

5 TH-NMR (300 MHz, DMSO-ds) 8= 10.03 (1H, ), 8.79 (2H, s), 8.08 (1H, d), 7.96 (1H, d),
7.88 (1H, m), 7.52 {2H, 8), 3.71 (3H, ), 8.31 (2H, s), 2.33 (6H, s), 1.18 (3H, t) ppm
MS (ESI) miz 351 (MH*)

10 Example 3.63: 1-lsopropyl-3-[7-{4-methoxy-3,5-dimethylphenyliquinoxalin-2-yljurea
(63)

COLE L

\oi

15 'H-NMR (300 MHz, DMSO-ds) 8= 9.94 (1H, s), 8.87 (1H, s), 8.53-8.52 (1H, d), 7.96-
7.95 (2H, m), 7.88-7.86 (2H, m), 7.51 (2H, s), 3.94-3.81(1H, m), 3.71 (3H, s), 2.33 (BH,
5), 1.25-1.24(6H, d) ppm

MS (ESI) miz 365 (MH")



propyO-urea (84) 5 m.p.: 271-274 C 1H-NMR (600MHz, DMSO-d6) 6= 10.42 (1H, s), 10.10 (1H,
s), 8.86 (1H, s), 8.79 (1H, s). 8.13 (1H, s), 7.98 (1H, m), 7.94-7.93 (1H, m), 7.87 (2H, s), 7.28-7.17 (5H,
m), 3.31 10(2H, s), 2.70-2.68 (2H, t), 1.91-1.89 (2H, m) ppm MS (ESI): m/z = 467.3 (ME) 15Example
3.85: 147-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-phenethyl-urea (85) CI 201H-NMR
(600MHz, DM8O-16yB57£0.45 (1H, s), 10.16 (1H, s), 9.00 (1H, s), 8.70RTHERNITSHRIR. 91 (2H, m),
7.82 (2H. s), 7.70 (1H, s), 7.32-7.36 (4H, m), 7.21 (1H. t), 3.63- 3.61 (2H, m), 2.91-2.89 (2H, t) ppm
MS (ESI): m/z = 453.1, 455.9 (MN') - 70 - Exam‘p‘rP 3.86:
147-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-01-3-phenyl-urea (86) CI5 m.p > 300 C

Example 3.64; 1-Isopropyl-3-[7-{4-methoxy-3,5-dimethyiphenyl)quinoxalin-2-yl]-

thiourea (64}
N
O N N/LLN
H H
~o0

5
YH-NMR {300 MHz, DMSO-ds) 8= 11.63 {1H, d), 11.17 (1H. s}, 8.77 {1H, s), 7.99 (2H,
m), 7.92 (1H, m), 7.52 (2H, s), 4.49-4.46 (1H, m), 3.71 (3H, s). 2.34 {6H, &), 1.38 (6H,
d) ppm

10
MS (ESH miz 381 (MH™)
Example 3.85: 1-[7-(4-Hydroxy-3,5-dimethylphenyliquinoxalin-2-yi}-3-isobutylurea (65)

15

N
< /U\
N N N
H H
H.
O

TH-NMR {300 MHz, DMSO-d;) 3= 10.02 (1H, s), 8.85 (1H, m), 8.79 (1H, s), 8.53 (1H,
8), 7.94-7.85 {34, m}, 7.41 (2H, s), 3.15-3.13 (2H, 1), 2.27 (6H, s), 1.88-1.84 (1H, m),
20 0.85 (6H, d) ppm

MS (ESI) m/z 365 (MH")



1H-NMR (600MHz, DMSO-d6) 5= 10.96 (1H, s). 10.45 (1H, s), 10.37 (1H, s), 8.95 (1H. s). 8.26 (1H,
m), 8.03-8.02 (2H, m), 7.98-7.95 (2H, m), 7.73-7.71 (2H, d), 7.4-7.37 (2H, 10t), 7.10-7.09 (1H, t) ppm
MS (ESI): m/z = 425.1, 427.2 (MK") 15Example 3.87:
1-Buty1-347-(3,5-dichloro-4-hydroxy-pheny1)-quinoxalip-2-y11-thiourea (87) CI 20m.p.: 226-227 C
1H-NMR (600W$12)1DMB0O-d6) 6= 11.71 (1H, ), 11.23 (1H, s), 10.49 (1 PCE/&HUSPS3BHY, s). 8.16 (1H,
s), 7.99 (2H, s), 7.88 (2H, s), 3.74-3.71 (2 H, m), 1,75-1.70 (2H, m), 1.47- 1.43 (2H, m), 0.99-0.97 (3H,
t) ppm 25 MS (ESI): m/z = 421.2, 425.3 (MH*) W8 2010/115719PCT/EP2010/053891 - 71 - Example
3.88: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-qu noxalin-2-yl]-3-ethyl-thiourea (88) CI 5 nip.: 237-238C
1H-NMR (600MHz, DMSO-d6) 6= 11.65-11.63 (1H, t), 11.21 (1H, s), 10.47 (1H, s), 8.78 (1H, s), 8.27
(1H, s), 7.99 (2H. EYaMu9e (23-£6s), 3:TEB @b 3rT){4thBRorySDS(GMet Y POPPHIMISERA): m/z = 393.1,

395.2 (MH+) yllurea (66)
N
N/ -
H H
H.
O

'H-NMR {300 MHz, DMSO-d,) 8= 8.92 {1H, s), 8.85 (1H, s), 8.52 (2H, 8), 7.95 {1H, d),
7.85 (2H, m), 7.40 (2M, 8), 3.67-3.64 (1H, m), 2.27 (6H, s), 1.63-1.52 (4H, m), 0.84-
0.92 (BH, ) ppm

10 MS (ESI) miz 379 (MH")

Example 3.67: 1-(2,2-Dimethyt-propyl)-3-{7-(4-hydroxy-3,5-dimethyi-phanyl)-
quinoxalin-2-yll-urea (67)

HN/]\ﬁJ\ Q/K

20 'H-NMR {(600MHz, DMSO-ds) 8= 10.05 (1H, s), 8.91 (1H, s), 8.80 (1H, s), 8.54 (TH, s).
7.96 (1K, s), 7.87 (1H, s), 7.85 (1H, m), 7.38 (2H, s), 3.13 (2H, d), 2.26 (6H, s), 0.97
(9H, s} ppm

15

m.p.. 275-276°C

MS (ESI): m/z = 379.3 (MH")



15Example 3.89: 117-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y11-3-propyl-thiourea (89) CI
20 nip.: 237-239C 1H-NMR (600MHz, DMS0-6/6) 6= 11.69-11.67 (1H, t), 11.23 (1H. s), 10.48 (1H,
S), 8.79 (1H, s), 8.2 (1H, s), 7.99 (2H, m), 7.88 (2H, s), 3.71-3.68 (2H. m), 1.78-1.74 (2H, m).

WO 2010/115719 PCT/EP2610/053891

-61-

Example 3.68: 1-[7-(4-Amino-pheny-guinoxalin-2-yll-3-isopropyl-urea (68)

CIOA L

"H-NMR (600MHz, DMSO-dy) 5= 9.87 (1H, s), 8.77 (1H, s), 8.62 (1H, d), 7.91-7.84 (3H,
m), 7.58-7.57 (2H, m), 6.71-6.69 (2H, m), 5.41 (2H, m), 3.94-3.90 (1H, m), 1.25-1.24

5 m.p.: »300 °C

{6H, d) ppm
10

MS (ESIY: m/z = 322.0 (MH™)

Example 3.68: 1-[7-(4-Hydroxy-phenyi)}quinoxalin-2-yl}-3-isopropyl-ures (69)
15

OO T

'H-NMR (B00MHz, DMSO-d,) 5= 9.94 (1H, 8), 9.71 (1H, s), 8.82 (1M, ), 8.60 (1H, d),
7.96-7.86 (3H, m), 7.71-7.7 (2H, m), 6.92-6.91 (24, m), 3.94-3.80 (1H, m), 1.25-1.24
20 {6H, d}ppm

MS (ESI): mfz = 322.9 (MH")



1.00-0.98 (3H, t) ppm 25  MS (ESI): m/z = 407.1, 409.3 (MK") WO
2010/115719PCT/EP2010/053891 - 72 - Example 3.90:
147-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-pentyl-thiourea (90) CI 5 m.p.: 237-238C

WO 2010/115719 PCT/EP2010/653891

10

15

20

-62-

Example 3.70: 1-Iscpropyl-3-[7-(1-methyl-1H-pyrazol-4-y!}-quinoxalin-2-yl}-urea {70}

N__j\ 0

@ﬁN/ BN
N

/

m.p.: 260-283 °C

'H-NMR (800MHz, DMSO-ds) 8= 9.91 (1H, s), 8.78 (1H, s), 8.60 (1H, d), 8.39 {1H, s),
8.10 (1H, 8), 7.91-7.89 (2H, m), 7.85-7.83 (1H, m), 3.81 {4H, m}, 1.26-1.25 (6H, d) ppm

MS (ESI): m/z = 311.2 (MH™)

Example 3.71: 1-[7-(3,5-Dichloro-4-hydroxy-phenyli-guinoxalin-2-yi]-3-pentyl-urea (71}
N
LT
’ O N7 NJ\N/\/\/
H H
HO -
Cl

'H-NMR (800MHz, DMSO-d5) 5= 10.41 (1H, ), 10.08 {1H, s), 8.81 (1H, s}, .78 (1H,
s}, 8.10 (1H, m), 7.88-7.87 (4H, m), 3.20 (2H, m), 1.61-1.56 (2H, m}, 1.38-1.35 (4H, m),
0.93-0.94 (3H, t) ppm

m.p.; 297-298 °C

MS (ESI): miz = 421.1 (MH™)



1H-NMR (600MHz, DMSO-d6) 6= 11.72-11.70 (1H, t), 11.24 (1H, s), 10.49 (1H, s), 8.78 (1H, s), 8.13
(1H, s), 8.00 (2H, m), 7.87 (2H, s), 3.73-3.70 (2H, m), 1.76-1.72 (2H, m), 101.44-1.40 (4H, m).
0.95-0.92 (3H, t) ppm MS (ES!): m/z = 435.2 (MF-1")
15Example3.91:147-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxMin-2-y1]-3-isopropyl- thiourea (91) CI
20 m.p.: 276-2Y8 WIVIFI-NMR (600MHz, DMSO-d6) 6= 11.60-11.59 AH/EF21028%9H,s),10.46

(1H,s). 8.79 (1H, s), 8.10 (1H, s), 7.98 s

Example 3.72: 1-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-urea (72)
N
Lt
Cl O N/ N)LN/\\/\
H H
HO
Ci

5 m.p.: 287-298 °C

H-NMR {800MHz, DMSD-d5) 8= 10.42 (1H, s), 10.06 (1H. s), 8.80 (2H, m), 8.10 (1H,
m), 7.08-7.88 (4H, m), 3.29 (2H, 8), 1.58-1.56 (2H, m), 1.41-1.37 (2H, m), 0.96-0.93

(3H, m) ppm
10

MS (ESI): m/z = 405.1, 407.8 (MH)

Example 3.73: 1-[7-(3,5-Dichloro-4-hydroxy-phenylj-quinoxalin-2-y{}-3-propyt-urea {73}
15

N
POW
Cl =
O N NJ\N/\\/
H H
HO
Cl

20 "H-NMR (600MHz, DMSO-d;) 8= 10.44 (1H, s), 10.06 (1H, ), 8.85-8.80 (2H, m), 8.13
(1H, 5), 7.97-7.88 (4H, m), 3.28-3.24 (2H, m), 1.62-1.56 (2H, m), 0.95-0.91 (3H, 1} ppm

m.p.: 285-296 °C

MS (ESI): m/z = 391.2, 392.9 (MH")



(2H, s). 4.49-4.47 (1H, m), 1.39-1.38 (6H, d) ppm 25 MS (ESI): m/z = 407.1 (MH)  -73- Example
3.92: 1-Cyclohepty1-347-(3,5-dichloro-4-hydroxy-pheny1)-quinoxalin-2-y11- thiourea (92) CI 5 m.p.:
281-283 C 1H-NMR (600MHz, DM50-d6) 5= 1133-11.71 (1H. d), 11.20 (1H, s), 10.50 (1H, s).
8.79 (1H, s), 7.99-7.97 (3H, m), 7.85 (2H, s), 4.46-4.41 (1H, m), 2.04-1.99 (2H, m 0) 101.87-1.81 (2H,
m), 1.73-1.69 PR2M114785-1.64 (4H, m), 1.61-1.57 (2H, m) ppm MS (ESITHRH L2812 (Mw))
15Example3.93:1-Cycloocty1-3-{7-(3,5-dichloro- 4z ydroxy-pheny1)-quinoxalin-2-ylp thiourea (93) CI
20m.p.: 288-289 'C 11-I-NMR (600MHz, DMSO- d6!§I 5=11.82-11.81 (1H, d), 11.2 (1H, s), 10.5 (1H, s),
8.78 (1H, s), 7.99-7.95 (3H, m), 7.85 (2H, s), 4.52-4.48 (1H, m), 2.01-1.95 (2H, m), 1.87- 1.83 (2H, m),

1.77-1.73 (2H, m), 1.67-1.61 (8H, m%g
Exampte 3.74: 1 ichloro-4-hydroxy-phenyl)-guinoxalin-2-yi]-3-ethyi-urea (74)

oo
Cl - N/ N/L N
M H
HO
Cl

"H-NMR (B00MHz, DMSO-d5) 5= 10.44 (1H, ), 10.07 (1H, s), 8.86 {1H, m), 8.78 (1H,
s), 8.18 (1H, m), 7.97-7.80 (4H, m), 3.35-3.30 (2H, m), 1.23-1.18 (3H, t) ppm

5 m.p.: 295-296 °C

10 MS (ESI): miz = 377.1 (MH")

Example 3.75:1-[7-{3,5-Dichloro-4-hycroxy-phenyl)-quinoxalin-2-yl]-3-heptyl-urea (75)

N
\j\ i
T LA e
H
HO
ol

m.p.: 288-291 °C

15

TH-NMR (800MHz, DMSO-ds) 5= 10.41 (1H, s), 10.08 (1H, ), 8.93 (1H, s), 8.77 (1H,
20 ). 8.08 (1H, m), 7.96 {1H, m), 7.93-7.9 (1H, m), 7.86 (2H, m), 3.28 (2H, m), 1.60-1.55
(2H, m), 1.40-1.27 (8H, m), 0.83-0.81 (3H, t) ppm

MS (ESI): miz = 447.1 (MH")



25 MS (ESI): m/z = 475.5 (MW) - 74 - Example 3.94:
1-Benzyl-3-17-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-ylj- thlourea (94) CI5 m.p.: 275-277 C
1H-NMR (600MHz, DMSO-d6) 5=12.19-12.18 (1H, t), 11.39 (1H, s), 10.50 (1H, s), 8.80 (1H, s), 8.05
(AH, s), 7.99 (2H, s), 7.83 (2H, s), 7.48-7.47 (2H, m), 7.41-7.38 (2H, m), 107.32-7.31 (1H, m),
4.98-4.97 (2HYH) PP¥IIIS (SSD: m/z = 455.2 (MH) 15Example 3.95: PCT/EP2610/053891
147-(3-Chloro-4-hydroxy-phenyl)-qu noxalin-2-yl]-3-isopropyl-urea (95) Cl m.p.: 275-277 20
1H-NMR (600MHz, DMSO-d6) 5-= 10.50 (1H, s), 9.95 (1H, s), 8.84 (1H. s), 8.57 (1H, m), 7.98-7.95
(2H, m). 7.89-7.87 (1H, m), 7.85-7.84 (1H, m), 7.68-7.66 (1H, m), 7.12-7.11 (1H, d), 3.94-3.91 (1H, m),

1.25-1.24 (6H, m) ppm 25MS (SSD: m/z = 357.2 (MN")
Example 3.76; 1-[7-(3,5-Dichioro-4-hydroxy-phenyl}-quinoxalin-2-yl}-3-isopropyi-urea

{76)
N
SOW
Ct N/ N /U\
IO H
HO
Ci

"H-NMR (600MHz, DMSQ-d;) 3= 10.44 {1H, s}, 9.96 (1H, s), 8.87 {1H, s), 8.54 (1H, ),
8.05 {1H, m), 7.88 {1H, m), 7.93 {1H, m), 7.88 (2H, m), 3.95-3.01 {1H, m), 1.26-1.25
10 (6H, d) ppm

m.p.: 298-300 °C

MS (ESI): miz = 391.1 (MH")

15 Exampie 3.77: 1-tert-Butyl-3-[7-(3,5-dichioro-4-hydroxy-phenyi)-quinoxalin-2-yl}-urea

""“” Qﬁl

'H-NMR (B00MHz, DMSO-dk) &= 10.45 (14, s), 9.85 (1H, s), 8.86 (1H, ), 8.67 (1H, 8),
7.98-7.96 (1H, m), 7.92-7.90 (2H, m), 7.86 (2H. s). 1.42 (9H, m) ppm

IZ

20 m.p..292-295°C

25 MS (ESI): miz = 405.1 (MH")



- 75 - Example3.96:147-(3,5-Dichloro-4-hydroxy-pheny0-quinoxalin-2-y1]-3-(3-phenyl- propyO-thiourea
(96) ClI5m.p.: 248-250C =~ 1H-NMR (600MHz, DMSO-d5) 6= 11.72-11.7 (1H, t), 11.26 (1 H, s),
10.50(1 H, s), 8.79 (1H, s). 8.17 (1H, m), 7.99 (2H, m), 7.87 (2H. s), 7.28-7.24 (4H. m), 7.16-7.14 (1H,
m), 103.77-3.73 (2H, m). 2.75-2.73 (2H, m), 2.09-2.07 (2H, m) ppm MS (ESI): m/z = 481.2, 483.4
(MH11) 15Exaffpr¥E%147-(3,5-Dichloro-4-hydroxy-pheny0-q noxal n-DSHERXHAERSMyYI- thiourea (97)
Cl 20m.p.: 282-285 C 1H-NMR (600MHz, DMSO-@6) 5= 11.61-11.58 (1H, t), 11.29 (1H. s), 10.53 (1H,
s), 8.76 (1H, s), 7.97 (2H, m), 7.83 (2H, s), 7.68 (1H, m), 7.40-7.39 (2H, m), 7.33-7.29 (2H, m).
7.2-7.17 (1H, m), 4.07-4.04 (2H. m), 3.06-3.04 (2H, t) ppm 25 MS (ESI): m/z = 469.1 (MW) - 76 -

Biological actions of the compounds according to the invention Example 4 Antiproliferafive action in
various tumour Ceﬁmgle 3.78:  1-Cycloheptyl-3-[7-(3,5-dichlorc-4-hydroxy-phenyl-quinoxalin-2-yi}-

urea (78}
o N
“/ O
H H
HO™ ™
Cl

*H-NMR (600MHz, DMSO-¢) 8= 10.45 (1H, 5), 9.99 (1H, s), 8.87 (1H, s), 8.67 (1H, m),
7.98-7.97 (2H, m), 7.82-7.91 (2H, m), 7.86 (1H, ), 3.87-3.83 (1H, m), 1.92-1.88 (2H,
10 m), 1.68-1.50 (10H, m) ppm

m.p.: 283-286 °C

MS (ESI): m/z = 445.1 (MH")

15 Example 3.79: 1-Cyclooctyl-3-{7-(3,5-dichloro-4-hydroxy-phenyl}-quinoxalin-2-yi}-urea
(79)

ci :
‘ NN
HO
al

20 m.p.: 258-260 °C

TH-NMR (B00MHz, DMSO-di) &= 10.44 {1H, s), 9.97 {1H, s), 8.88 (1H, s), 8.67 (1H, m),
7.98-7.91 (3H, m), 7.85 (2H, s), 3.89-3.87 (1H, m), 1.89-1.84 (ZH, m), 1.73-1.55 (12 H,
m) ppm

25
MS (ESI): m/z = 459.4 (MH")



5 The antiproliferative action of the compounds of the general formula | according to the invention was
determined using the proliferation tests: a) Alamar Blue assay (Page et al. Int. J. Oncology 1993, 3,
473) b) XTT assay (Scuderio et al. Cancer Res. 1988, 48, 4827). 10 The cell lines used are the cell
line KB/HelLa (cervix), the cell line SKOV-3 (ovaries), the cell line NCI-H460 (lung), the cell line P03
(prostate), HCT2 1B 12HIGH), the cell line MDA-MB468 (breast), the cell fitéBEAS ALY, the cell line
UB7MG (glioma), the cell line L363 (leukaemia), the cell line TMM (leukaemia), the cell line RKOp27
(colon), the 15 cell line RS4,11 (leukaemia), the cell line HSB-2 (leukaemia), the cell line NALM-6
(leukaemia), the cell line MOLT-3 (leukaemia), the cell line MOLT-16 (leukaemia), the cell line MCF-7

(breast), the cell line MDA-MBAA435 (breast) and the cell line LnCap (prostate). 20 The cytotoxic and
growth-inhibitory actRtRE of iR co?ﬁ(‘pVSL?H EaEEr G e tRE VRN M HPERERI i *Pables 1a and Ib.

The results show HigHIgad88nt inhibition of the proliferation of selected tumour cell lines by the
substances mentioned. - 77 - Table la Proliferation assay, EC50 in [WI Vbb NCI- H460 SKOV- 3

HCT116 MDA MB468 AN S
o AL T
H H
HO =

Ci
m.p.: 277-280 °C
"H-NMR (BOOMHz, DMSO-ds) 8= 11.74-11.73 (1H, d), 11.25 {1H, s), 10.46 (1H, s),
B.79 (1H, 8), 8.17 (1H, g}, 7.99-7.98 (2H, m), 7.92 (2H, 8), 4.73-4.67 (1H, m), 2.44-2.40
10 (2H, m), 2.25-2.20 (2H, m}, 1.84-1.75 (2H, m) ppm
MS (£S1): miz = 418.9 (MH")
15 Exampie 3.81: 1-Cyclopeniyi-3-[7-(3,5-dichiorc-4-hydroxy-phenyl)-quinoxalin-2-yl]-

urea (81)

N

Y/

\

cl ?
O NAN
H
HO

Cl

N

P

20 m.p. 295-296 °C

*H-NMR (600MHz, DMSO-ds) 8= 10.44 (1H, s), 9.96 (1H, s), 8.89 (1H, s), 8.60 (1H. m),
7.98-7.97 (2H, m), 7.92-7.91 (1 H, m), 7.87 (2H, &), 4.10-4.07 (1H, m), 1.95-1.82 (2H,
m), 1.74-1.73 (2H, m),.1.62-1.56 (4H, m) ppm

25
MS (ESH: miz = 417.1 (MH")



PC-3 A549 U87MO0 L363 TMM RKOP27 17 0.047 0.04 0.024 0.039 0.028 0.029 0.010 0.078 0.032
0.026 9 0.238 0.248 0.229

WO 2010/115719 PCI/EP2010/053891

- 88 -

Example 3.82: 1-[7-(3-Chloro-4-hydroxy-S-methoxy-phenyt)-quinoxalin-2-yl}-3-
isopropyl-urea (82)

N
X o)
e N~ N)LN
HoOH
HO
_0
"1H-NMR (800MHz, DMSO-dy) 5= 8.92 (1H, ), 9.68 (1H, 5), 8.88 (1H, §), 8.51 (1H, &),

8.01-7.92 (3H, m), 7.44 (1H, d), 7.38 (1H, d), 3.97 (3H, 5), 3.94-3.91 (1H, m), 1.25 (6H,
d) ppm

10 MS (ESI): miz = 387.3 (MH")

Example 3.83: 1-Cyclopropyk-3-{7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yi}-

thiourea (83)
N
O
o P /A

N N)LN
H |

HO E

C

20 'H-NMR (00MHz, DMSO-dg) 5= 11.58 (1H, d), 11.31 (1H, s). 10.50 (1H, s}, 8.78 (1H,
s). 8.16 (1H, ), 7.98 (2H, ), 7.93 (2H, s), 3.25-3.20 (1H, m), 0.91-0.90 (4H, m) ppm

15

m.p.; 260-262 °C

MS (ES1): miz = 405.2 (MH")

25



0.263 0.112 0.289 0.181 n.d. n.d. 0.176 12 0.085 0.067 0.042 0.125 0.051 0.076 0.077 n.d. n.d. n.d.
150.7141.81

WO 2010/115719 PCT/EFP2010/053891

- 69 -

Example 3.84: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-3-(3-phenyl-
oropyl)-urea (84)

N
: DO
Cl N/ N/U\N/\/@
H H
HO
Gl
m.p.. 271-274 °C
*H-NMR (BOOMHz, DMSO-d;) 8= 10.42 (1K, s), 16.10 {1H, s}, 8.86 (1H, s}, 8.79 (1H,
s}, 8.13 (1H, 8), 7.98 {1H, m}, 7.84-7.93 {1H, m)}, 7.87 (2H, ), 7.28-7 .17 {5H, m), 3.31

10 (2H, 8), 2.70-2.68 (2H, 1), 1.91-1.89 (2H, m) ppm

MS (ESI): miz = 467.3 (MH")

15  Exampie 3.85: 1-{7-(3,5-Dichloro-4-hydroxy-phenyl)-guinoxatin-2-yl}-3-phenathyl-urea

(85}
N
g
ULt
oy
HO

|
Cl

20 'H-NMR (B0OMHz, DMSO-ds) 8= 10.45 {1H, s), 10.16 {1H, s}, 8.00 (1H, s), 8.70 {1H,
8), 7.94-7.91 (2H, m}, 7.82 (2H, 8), 7.70 (1H, s}, 7.32-7.36 (4, m). 7.21 {1H, 1), 3.63-
3.61 {2H, m), 2.91-2.89 (2H, 1) ppm

MS {ESI): miz = 453.1, 455.9 (MH")



0.475 0.835 0.309 0.836 1.336 n.d. n.d. n.d. 18 0.038 0.032 0.021 0.030-0.016 0.046 0.008 n.d. n.d.
n.d. 22 0.027 |

WO 2010/115719 PCT/EP2010/053891

-70-

Example 3.86: 1-[7«(3,5-Dichloro-4-hydroxy-phenyl}-quinoxalin-2-yl}-3-phenyt-urea

(86)
N\ 'e) N
PULeNSe
N N N
sanas
HO
Ct

'H-NMR (600MHz, DMSO-dk) 5= 10.96 (1H, s), 10.45 {1H, 8), 10.37 (1H, s}, 8.95 (1H,
s), 8.26 (1H, m), 8.03-8.02 (2H, m), 7.98-7.95 (2H, m), 7.73-7.71 {2H, d), 7.4-7.37 (2H,
10 £}, 7.10-7.00 {1+, 1) ppm

m.p.: > 300 °C

MS (ESI): miz = 425.1, 427.2 (MH")

15  Example 3.87: 1-Butyl-3-[7-(3,5-dichioro-4-hydroxy-phenyl)-quinoxalin-2-yl}-thiourea
(87)

N |
DO

i -
D o

HO
Cl

20 m.p.: 226-227 °C

TH-NMR (B00MHz, DMSO-ds) 8= 11.71 (1H, §), 11.23 (1H, s), 10.49 (1H, s), 8.79 (1H,
s), 8.16 (1H, s}, 7.99 (2H, s, 7.88 (2H, 8), 3.74-3.71 (2 H, m), 1.75-1.70 (2H, m), 1.47-
1.43 (2H, m), 0.99-0.97 (3H, 1) ppm

25
MS (ESI): miz = 421.2, 425.3 (MH")



0.030 0.007 0.053 0.011 0.008 0.002 n.d. n.d. 0.028 23 0.021 0.016 0.003 0.148 0.003 0.009 0.002
n.d. n.d, 0.020 31

WO 2010/11571% PCT/EP2010/053891

71

Example 3.88: 1-[7-(3,5-Dichloro-4-hydroxy-phenyt-quinoxalin-2-yl}-3-ethyl-thiourea

{88)
N
L
DO e
H H
HO
Cl

5
m.p.: 237-238 °C
'H-NMR (800MHz, DMSC-¢}) 8= 11.65-11.83 {1H, t), 11.21 (1H, §), 10.47 {1H, s), 8.78
{1H, 8), B.27 (1M, s). 7.89 (2H, s), 7.80 (2H, s8), 3.79-3.74 (2H, m), 1.32-1.30 (3H, t)
10 ppm

MS (ESE: miz = 393.1, 395.2 (MH")

15 Example 3.89: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl-quinoxalin-2-y{}-3-propyl-thicurea

(89)
N
L
Cl N/ NJ\N/\/
]O H H
HO
Cl

H-NMR (600MHz, DMSO-ck) 8= 11.69-11.67 (1H, 1), 11.23 (1H, s), 10.48 (1H, s), 8.79
(1H, 5), 8.2 (1H, s), 7.99 (2H, m), 7.88 (2H, ), 3.71-3.68 (2H, m), 1.78-1.74 (2H, m),
1.00-0.98 (3H, 1) ppm

20 m.p.237-239°C

25
MS (ESI): miz = 407.1, 409.3 (MH")



0.060 0.045 0.030 0.025 0.015 0.023 0.013 n.d. n.d. n.d. 32 0.030 0.027 0.016 0.020 0.009 0.009
0.003 n.d. n.d. n.d.

WO 20107115719 PCT/EP2010/053891

10

15

20

25

-72-

Example 3.80: 1-[7-(3,5-Dichioro-4-hydroxy-phenyl-guinoxalin-2-yli-3-pentyl-thioursa

(80)
N
~ T
Gl N/ N/H\NW
H H
HO
Ci

m.p.: 237-238 °C
'H-NMR (600MHz, DMSO-0s) 8= 11.72-11.70 {1H, 1), 11.24 (1H, s, 10.49 (1H, s), B.78
(1H, 8), 8.13 (1H, ), 8.00 (2H, m), 7.87 (2H, 8), 3.73-3.70 (2H, m}), 1.76-1.72 (2H, m),

1.44-1.40 (4H, m), 0.95-0.92 (3H, t) ppm

MS (ES): miz = 436.2 (MH")

Example  3.91: 1-[7-(3,5-Dichlaro-4-hydroxy-phenyl}-quinoxaiin-2-yi}-3-isopropyl-

thiourea (81)
OB
Ci s N/ N)LN
H H
HO

Cl
m.p.: 276-278 °C

TH-NMR (800MHz, DMSO-cb) 8= 11.60-11.59 (1H, d). 11.18 (1H, 5), 1046 (1H, s),
8.79 (1H, s), 8.10 (1H. 8), 7.98 (2H, 8), 4.49-4.47 (1H, m), 1.36-1.38 (6H, d) ppm

MS (ESI): miz = 407.1 (MH")



34 0.052 0.050 0.036 0.030 0.012 0.016 0.224 n.d. n.d. 0.058 36 0.064 0.042 0.043 0.043 0.009 0.034
0.111 n.d. n.d. '

WO 2010/115719 PCT/EP2010/0538%91

-73-

Example 3.92; 1-Cycloheptyl-3-{7-(3,5-dichloro-4-hydroxy-phenylj-quinoxalin-2-yt}-

thiourea (92)
pOU N,
Ci s N/ N N
H H
HO
Ci

TH-NMR (B00MHz, DMSO-¢) 5= 11.73-11.7% {1H, d), 11.20 (1H, ), 10.50 (1H, s},
8.79 (1H, ), 7.99-7.97 (3H, m), 7.85 (2H, s), 4.46-4.41 (1H, m), 2.04-1.99 (2H, m),
10 1.87-1.81 (2H, m), 1.73-1.69 (2H, m), 1.65-1.64 (4H, m), 1.84-1.57 (2H, m) ppm

m.p.: 281-283 °C

MS (ESI): miz = 461.2 (MH™})

15  Example 3.93. 1-Cyclooctyl-3-[7-{3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yi]-

thiourea (83)
N
l cry e ()
cl N/ NJLN
H H
HO
Ci

"H-NMR (B00MHz, DMSO-dy) 5= 11.82-11.81 (1H, d), 11.2 {1H, ), 10.5 (1H, s}, 8.78
(1H, 8}, 7.99-7.95 (3H, m), 7.85 (2H, s), 4.524.48 (1H, m), 2.01-1.95 (2H, m), 1.87-
1.83 (2H, m), 1.77-1.73 (2H, m), 1.67-1.61 (8H, m) ppm

200 m.p.:288-289°C

25
MS (ESH): miz = 475.5 (MH™)



n.d. 41 0.218 n.d. 0.091 0.131 0.076 0.217 0.105 n.d. n.d. n.d. 67 n.d. n.d. 0.325 0.384 0.188 0.352
0.222 n.d. o

WO 2016/115719 PCT/EP2010/053891

-T74-

Example 3.94: 1-Benzyl-3-[7-(3,5-dichloro-d-hydroxy-phenyl-quinoxalin-2-yl}-thiourea

(84)
N
OO
c O N/ N/‘LN
H M
HO

Ci

m.p.: 275-277 °C
"H-NMR (600MHz, DMSO-ck) 8= 12.19-12.18 (1H, 1), 11.39 (1H, ), 10.50 (14, s), 8.80
(1H, ), 8.05 (1H, 8), 7.99 (2H, 8), 7.83 (2H, ), 7.48-7.47 (2H, m), 7.41-7.38 (2H, m),

10 7.32-7.31 (1H, m), 4.98-4.97 (2H, d) ppm

MS (ESH): m/z = 455.2 (MH")

15 Example 3.85: 1-[7-(3-Chloro-4-hydroxy-phenyi}-quinoxalin-2-yl}-3-isopropyl-urea (35)

N
O S
-
O NN)LN
H o H
HO
cl

"H-NMR (600MHz, DMSO-d;) 5= 10.50 (1H, s, 9.95 {1H, s), 8.84 (1H, s), 8.57 (1H, m),
7.98-7.95 (2H, m), 7.86-7.87 (1H, m), 7.85-7.84 (1H, m), 7.868-7.66 (1H, m), 7.12-7.11
(1H, d), 3.94-3.91 (1H, m), 1.25-1.24 (6H, m) ppm

m.p.: 275277
20

25 MS (ESH): miz = 357.2 (MH")



n.d. n.d. 68 n.d. n.d. 0.474 1.67 0.453 0.626 0.529 n.d. n.d. n.d. 70 n.d. n.d. 0.564 0.991 0.601 1.32
0.801 '

WO 20106/115719 PCT/EP2010/G53891

-75-

Example 3.96:  1-[7-(3,5-Dichioro-4-hydroxy-phenyi}quinoxalin-2-yl}-3-(3-phenyl-

N
(X1
e
NN)LN =
H o H

propyl)-thiourea (86}

Ci [

HO

\

Cl
m.p.: 248-250 °C

TH-NMR (600MHz, DMSO-dj) = 11.72-41.7 (1H, 1), 11.26 (1 H, s}, 10.50 (1 H, 8), 8.79
(1H, 5), 8.17 (1H, m), 7.99 (2H, m), 7.87 (2H, 5), 7.28-7.24 (4H, m}, 7.16-7.14 (1H, m),
10 3.77-3.73 (2H, m). 2.75-2.73 (2H, m), 2.09-2.07 (2H, m} ppm

MS (ESI): miz = 481.2, 483.4 (MH")

15  Example 3.97:  1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-guinoxalin-2-yi]-3-phenethyl-
thiourea {97}

POV e

oy PP PPN
H H

HO

Gl

20 m.p. 282-285°C

TH-NMR (B00MHz, DMSO-dy) 5= 11.64-11.58 (1H, 1), 11.29 (1H, s), 10.53 (1H, s), 8.78
(1H, 8, 7.97 (2H, m), 7.83 (2H, s), 7.88 (1H, m), 7.40-7.39 (2H, m), 7.33-7.29 (2H, m),
7.2-7.47 (1K, m), 4.07-4.04 (2H. m), 3.06-3.04 {ZH, t) ppm

25
MS (ESI): miz = 469.1 (MH™)



n.d. n.d. n.d. 72 n.d. n.d. 1.82 0.779 0.880 3.26 3.19 n.d. n.d. n.d. 73 n.d. n.d. 1.56 0.814 1.18 3.36

WO 2010/115719 PCT/EP2010/053891

-76 -

Biologica! actions of the compounds according o the jnvention

Exampie 4 Antiproliferative action in varigus tumour cell fings

5
The antiproliferative action of the compounds of the general formula | according io the
invention was determined using the proliferation {ests:
a) Alamar Blue assay (Page et al. int. . Oncology 1993, 3, 473)
by XTT assay (Scuderio st al. Cancer Res, 1988, 48, 4827).
10

The cell lines used are the gall line KB/Hela (cervix), the cell line SKQV-3 {ovaries),
the celi line NCI-H480 (lung), the cell line PC3 (prostate), HCT-116 {colon), the cell line
MDA-MB468 (breast), the cell line A548 (lung), the cell line UBTMG (giioma), the cell
line L363 {leukaemia), the cell line TMM (leukaemia), the cell line RKOp27 (colon), the
15 cell line R84,11 (leukaemia), the call line HSB-2 {leukaemia), the cell line NALM-E
{leukaemia), the cell line MOLT-3 (leukaemiza), the cell line MOLY-16 {leukaemia), the
cel line MCF-7 (breast), the cell line MDA-MBA435 (breast) and the cell {ine LnCap

{prostate).

20
The cytotoxic and growth-inhibitory activities of the compounds according to the
invention are shown in Tables 1a and 1b. The results show highly potent inhibition of
the proliferation of selected tumour cell nes by the substances mentioned.



4.14 nd. n.d. n.d. 74 n.d. n.d. 3.09 2.10 2.20 3.91 10.0 n.d. n.d. n.d. 78 n.d. n.d. 0.809 0.436 0.306

WO 2010/115719 PCT/EP2010/053891

-77-

Table 1a
Proliferation assay, EC50 in [uM]

NCI- SKOV- MDA
Vbb HAB0 Py HCT1186 MBA46S PC-3 A54% US7MG L363 TMM RKOP27

17 0047 004 0024 0039 0.028 0029 0010 0.0V8 0.032 0.026
8 0238 0248 0229 (¢263 0112 0288 0181 nd  nd 0.176
12 0085 0.067 0.042 0125 G051 0076 0077 nd.  nd n.d.
15 0714 1.81 0475 0.835 0309 0836 1338 nd nd n.d.
18 0.038 0.032 0021 0.030 0016 0046 0008 nd nd n.d.
22 0.027 0030 0007 0053 0011 0008 0002 nd nd 0.028
23 0021 0016 0003 0.148 0003 0.00¢ 0002 nd nd 0.020
3t 0060 0045 0030 0025 €015 0023 0013 nd  nd n.d.
32 0030 ©.027 0016 0020 0.00¢ 0002 0003 nd nd n.d.
34 0052 0050 003 0030 0012 0016 0224 nd nd 0.058
36 0.064 0.042 0043 0043 0.008 0034 0111 nd  nd n.d.
41 0.218 nd 0.09% 0.131 0076 0217 0105 nd  nd nd.
67 nd. n.d. 0325 0384 01488 0352 (0222 nd nd nd.
68 nd. n.d. 0474 167 0453 6826 0529 nd  nd n.d.
70 nd n.d. 0564 0591 0601 132 0801 nd nd n.d.
72 nd nd. .82 0779 0.880 326 3.19 nd.  nd n.d,
73  nd. n.d. 156  0.814 118 336 4.14 nd. nd n.d.
74 nd. n.d. 3.09 210 220 391 10.0 nd.  nd n.d.
78 nd. n.d. 0.808 0436 0308 1.18 311 nd. nd n.d.
789 nad. n.d. 0.503 0253 (300 1.03 1.6 nd. nd n.d.
80 nd n.d. 1.71 0672 119 2064 200 nd, nd n.d.
83 nd nd. 2.09 105 0935 228 197 nd. nd nd.
85 nd. nd 1.30 1.61 126 184 0485 nd nd nd.
87 nd. n.d. 108 0464 0780 153 249 nd. nd. n.d.
90 nd n.d. 1.01 0.318 0.556 1.09 1.23 n.d. n.d. nd.
g3 nd. n.d. 0.402 0193 0334 103 180 nd nd n.d.
84 nd. n.d. 0.586 0.168 0821 0.891 2.08 nd. nd n.d.
g6 nd n.d. 1.54 1.04 185 1.82 235 nd. nd n.d.,
87 nd. n.d. 0700 0568 0.538 1.51 1.82 nd. nd n.d.



1.18 3.11 n.d. n.d. n.d. 79 n.d. n.d. 0.503 0.253 0.300 1.03 1.16 n.d. n.d. n.d. 80 n.d. n.d. 1.71 0.672

WO 2010/115719 PCT/EP2010/053891

-78 -

Tabie 1b

Profiferation assay, EC50 in [uM]
Vbbb RS84,11 HSB-2 NALM- BMOLT- MOLT- KB- MCE-7 MDA- LNCaP
6 3 16 Hela MB435

i7 0037 0037 0054 0036 0056 0037 0032 0018 0040

Table 1a/ 1b: Growth inhibition of substances according to the invention

in the proliferation assay in tumour cell iines

Example 5 Antiproliferafive action in resistant tumour celt lines

For further characterization, the substances according fo the invention were examined
10 in resistant fumour cell knes compared to non-resistant wild-type tumour cell lines.

The cell lines examined are the cell line AZ780 (ovary), the cis-platin-resistant cell line
A2780 {ovary), the cell line L1210 {leukaemia), the vincristine-resistant cell line L1210
{leukaemia), the cell line MESSA {ulerus), the doxorubicin-resistant cell line MESSA

15 Dx5 (uterus), the cell iine NCIHE9 {lung) and the mulli-drug-resistant cel line NCIMB8S
AR (lung).

The resulfs are summarized in Takle 3 below;

Proliferation assay, ECss in [uM]

Vbb ART780 A2780 L1210 L1210 MESSA MESSA NCI NCI
AR
17 0.0003  0.0005 0.002 0.004 0.152 0.139 0.027 0.086
22 0.018 0.014 0.015 0.019 0.141 6.0386 0.010 0.008
23 G.022 0.019 0.005 0.004 0.048 0018 0.004  £.0008
20
Table 3 inhibitory action of guinoxalines in the XTT proliferation test in non-

resistant and resistant tumour celt lines.

The quinoxalings of the formula | éccording to the invention show highly polent
25 inhibitory action in all the cell lines tested.



1.19 2.04 2.00 n.d. n.d. n.d. 83 n.d. n.d. 2.09 1.05 0.955 2.29 1.97 n.d. n.d. n.d. 85 n.d. n.d. 1.30
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Claims

1. Quinoxaline derivatives of the general formula |

in which

Xis:

Ry s
{i}
(i)

{iif)

(iv)
Rz /R are:

6]

(fi)
Ry s

{®

(if)

(it

(iv)

(vi}

-79 -
RS
R7 Q N\Im)§
RS NT rf\;/Lkr?:’m
R5 R2 - R3
Formula |

oxygen or suiphur:

hydrogen,

unsubstituted or substituted {Ca-Caz)-"alky!" {where “alky!" inciudes acyclic saturated
or unsaturated hydrocarbon radicals which may be branched or siraighi-chain,
inctuding alkanyis, alkenyis and alkynyis, where alkenyls have at least one C-C
doubte bond and alkynyis have at ieast one C-C triple bond),

cyanc,

halogen,

hydrogen,
unsubstituted or substituted {C-Crz)-“alkyl,

hydrogen,

unsubstituted or substituted {Cs-Coo)-"alivl”,

unsubstituted or substituted “cycloalikyl” (where “cycloalkyl” means cyclic
hydrocarbons having 3-12 carbon atoms, which may be saturated or unsaturated,
and where the cycioalky! radical may aiso be part of 2 bi- or polycyciic system),
unsubstituted or substituied “heterocyciyl” fwhere “heterocyciyl” stands for a -, 4-,
5-, 8-, 7- or 8-membared ecyclic organic radical which comprises at lsast 1, whare
appropriate 2, 3, 4 or 8, hetercatoms, the heteroatoms being identical or different and
the cyclic radical being saturated or unsaturated, but not aromatic, and may aiso be
part of a bi- or polyoyclic system),

unsubstituted or substituted “ary” (where “ary” means aromatic hydrocarbons having
€ to 14 carbon atoms, which may also be fused to other saturated, unsaturated or
partially unsaturated aromatic ring sysiems),

unsubstituted or substituted “heteroaryl” (where “heteroaryl” stands for a 3-, 6- or
7-membered cyciic aromatic radical which comprises at least 1, where appropriate
also 2, 3, 4 or 5, heteroatoms, the hetercatoms being identical or different, and the
heterocycie may also be part of & bi- or poiyeyckc system),



1.611.261.840.495 n.d. n.d. n.d. 87 n.d. n.d. 1.09 0.464 0.790 1.53 2.49 n.d. n.d. n.d. 90 n.d. n.d.
- 80 -

(vil) unsubstituted or substituted “alkylaryl” (where in “alkylaryl” the terms “alkyl”
and “aryl” are as defined above and the “aryl” radical is linked via a Cq4
“atkyl” group),
5 (vii)  unsubstituted or substituted “alkylheteroaryl” (where in “alkylheteroaryl” the
terms “alkyl" and “heteroaryl” are as defined above and the “hatercary!”
radical is linked via a Cy.4 "atkyl” group},

and
10 Rs-Rg are:
(i) hydrogen,

(i) unsubstituted or substituted (C4-C4,)-"alkyl”,
(i) unsubstituted or substituted “aryl”,
(iv) unsubstituted or substituted "heteroaryl”,

15 (v) haiogen,
(vi} cyano,
(vii) hydroxyl,
{viii} {C4-Cqo)-alkoxy,
{ix) amino,

20 {x) carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyi,

{xi) alkoxycarbonylamino, alkoxycarbonylaminoalkyi, and

with the proviso that at least one of the substituents Rs-Rg is an unsubstituted or substituted
“aryl” or “heteroaryi” radical,

25
and where the substituents are selected from the group consisting of F, Cl, Br, I, CN, CFg, NH,,
NH-"alkyl”, NH-“aryi”, N{(“alkyl"}s, NH-CO-"aikyl", NH-CO-"aryl", NH-CO-*heteroaryl”, NH-SO,-
“alkyl”, NH-SOz-"aryl”, NH-SO,-"heteroaryl”, NH-CO-NH-"alkyl", NH-CO-NHM-"aryl”, NH-CO-NH-
‘neteroaryl”, NH-C(O)O-"alkyl”, NH-C(O)O-"aryl", NH-C(O)O-"heteroaryl’, NO,, SH, S-“alkyl”,

30 OH, OCF;, O-"alkyl”, O-"aryl", O-CO-"alkyl’, O-CO-“aryl", O-CO-"heteroaryl”, O-C({O)O-“alkyl",
O-C(O)O-"aryl”, O-C{(O)O-*heteroaryl”, O-CO-NH-"alkyi”, O-CO-N(“alkyl"},, O-CO-NH-"aryl", O-
CO-NH-"heteroary”, 0SO;H, 0SO,-"alkyl’, OSO,-"aryl", OSO,-"heterocaryl’”, OP{Q)}OH),,
“alkyi”-P{O)(OH), CHO, CO,H, C(O)O-"alkyl”, C(O)O-"aryl’, C{O)O-"heteroaryl”, CO-“alkyl’, CO-
‘aryl”, CO-"heteroaryl’, SO3H, 80,-NH,, SO,-NH-"alkyl”, SO,-NH-"aryl", SO-NH-"heteroary!”,

35 “atkyl”, “cycloalkyl”, “heterocyclyl®, “aryl” and “heteroaryl”, where the radicals “alkyl”, “cycloalky!”,
"heterocyciy?”, “aryl” and “heteroaryl” may also be substituted,

their physiologically acceptable saits, hydrates, solvates, where the compounds of the general
formula (I} and their salts, hydrates or solvates may be present in the form of their racemates,

40 enantiomers and/or diastereomers, or in the form of mixtures of the



1.01 0.318 0.556 1.09 1.23 n.d. n.d. n.d. 93 n.d. n.d. 0.409 0.193 0.334 1.03 1.80 n.d. n.d. n.d. 94 n.d.
-81-

enantiomers and/or diastereomers, in the form of the tautomers and their polymorphic forms.

2. Quinoxatine derivatives of the general formuia | according to Claim 1 in which
5 substituent X is independently oxygen or sulphur;
substituent R4 is independently

(i) hydrogen,
10 (if) unsubstituted or substituted (C4-C13)-"alkyl”,

substituents R, /R5 are independently

6 hydrogen,
15 (i) unsubstituted or substituted (C,-C1,)-"alkyl”,

substituent R, is independently

{i) hydrogen,
20 (i) unsubstituted or substituted (C4-Cy)-"alkyl”,

{iii) unsubstituted or substituted (C3-Cy)-“cycloalkyl”,

{iv) unsubstituted or substituted piperidyl,

(v) unsubstituted or substituted phenyl, naphthyl,

{vi) unsubstituted or substituted pyridyl, isoxazolyl, thiophenyl,
25 {vii) unsubstituted or substituted benzyl,

substituents Rs, Ry, Ry are independently
(i) hydrogen,
{ii) unsubstituted or substituted (C1-Cyy)-"alkyl”,
30
and

substituent Rg is

(i) unsubstituted or substituted phenyl,
35

40



n.d. 0.586 0.169 0.821 0.891 2.08 n.d. n.d. n.d. 96 n.d. n.d. 1.54 1.04 1.65 1.82 2.35 n.d. n.d. n.d. 97
-82-

and where the substituents are selected from the group consisting of F, Ci, Br, I, CN, CF3, NH,,
NH-"alkyl", NH-"aryl”, N{*alkyl");, NH-CO-"alkyl”, NH-CO-"aryl’, NH-CO-"heteroaryl’, NH-SO,-
“alkyt”, NH-SO,-“aryl”, NH-S0.-"heteroaryt”, NH-CO-NH-"alkyl", NH-CO-NH-"aryf", NH-CO-NH-
‘heteroaryl’, NH-C(O)O-"alkyl”, NH-C{O)O-"aryl", NH-C(0O)O-"heteroaryl”, NO,, SH, S-"alkyl’,
5 OH, OCF;, O-"alkyl’, O-"aryl”, O-CO-"alkyl”, O-CO-*aryl”, O-CO-"heteroaryl”, O-C(0)O-"alky!",
O-C{O)O-"aryl", O-C(O)O-"heteroaryl’, O-CO-NH-"alkyl”, O-CO-N{"alkyl"),, O-CO-NH-"aryl", O-
CO-NH-"hetercaryl”, 0OSOsH, OSO0,-"atkyl”, 0OSO,-"aryl”, 0S0s-"heteroaryl”, QP{O}OH).,
“alkyl"-P(O} OH), CHO, COzH, C(O)O-"alkyt”, C(O)O-"aryl*, C(O)O-"heteroaryl”, CO-“alkyl”, CO-
“aryl”, CO-"heteroaryl”, SO3H, SO,NH,, SO,-NH-"alikyl”, SO,-NH-"aryl”, S0.-NH-"heteroaryl”,
10 “atkyl”, “cycloatiyl”, “heterocyclyl”, “aryl” and "heteroaryl”, where the radicals “alkyl”, “cycloalkyl”,

"heterocychyl”, “aryl” and “heteroaryl” may also be subsiituied.

3. Quinoxaline derivatives of the general formula | according to Claim 1 in which

15 substituent X is independently oxygen or suiphur;

R, is independentily
B hydrogen,

(i) unsubstituted or substituted (C4-Cqz)-“alkyl",
(i) cyano,
20 (iv) halogen,

R, /Rz are independently
i) hydrogen,

2b (if) unsubstituted or substituted (C4-C4;)-"atkyl",

R; is independently
(D) hydrogen,
30 (i) unsubstituted or substituted (C4-C4p)-"alkyl”,
(i) unsubstituted or substituted “cycloalkyl”,
{iv) unsubstituted or substituied “heterocycivl”,
(v} unsubstituted or substituted "aryl”,
{vi} unsubstituted or substituted "heteroaryl”,
35 {vii) unsubstituted or substituted "alkylaryt”,
{viit}  unsubstifuted or substituted "alkytheteroaryt”,
Rs, Ry ,Rg are independently
(i) hydrogen,

40



n.d. n.d. 0.700 0.568 0.538 1.51 1.82 n.d. n.d. n.d. - 78 - Table Ib Proliferation assay, EC50 in [A] Vbb
RS4,11 HSB-2 NALM- MOLT- MOLT- KB- MCF-7 MB¥A- LNCaP 6316HelLaMB435
170.0370.0370.0540.0360.0560.0370.0320.0180.040 Table la/ Ib: Growth inhibition of substances
according to the invention in the proliferation ass%é/ in tumour cell lines 5 Example 5 Antiproliferative

action in resistant tumdl cellfFEEsU e PRSHRRI LR Sicterz &lfoh, the substances according to the
invention were examinét) 10irHnesbstiviet enatistieleiieylcompared to non-resistant wild-type tumour

cell lines. (iv) unsubstituted or substituted “heteroary!”,

{v) halogen,

5 {vi) cyano,
{vii} hydroxyt,
{viiiy  {C4-Cqy)-aikoxy,
{ix) amino,
{x) carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl,

10 {xi) alkoxycarbonylamino, alkoxycarbonylaminoaikyl,

where the substituents are selected from the group consisting of F, Cl, Br, {, CN, CFs, NH;, NH-
“alkyl”, NH-"aryl”, N{"alkyl");, NH-CO-"alkyt", NH-CO-"aryl", NH-CO-"heteroaryl’, NH-S0,-“alkyl",
NH-8O,-“aryl”,  NH-SOg-"heteroaryl’”, NH-CO-NM-"alkyl", NH-CO-NH-“aryl", NH-CO-NH-

15 “heteroaryl”, NH-C(O)O-"alkyl”, NH-C(O)O-“aryl’, NH-C(O)O-"heteroaryl”, NO,, SH, S-“alkyl”,
OH, OCF; O-“alkyl’, O-"aryl”, O-CO-"alkyl*, O-CO-"aryl", O-CO-"heteroaryl”, O-G(O)O-"atkyl”,
O-C{O)O-aryl", O-C{O)O-"heteroaryl”, O-CO-NH-"atkyl", O-CO-N("alkyl"},, O-CO-NH-"aryl”", O-
CO-NH-"heteroaryl", OSO3H, 0SO.;-"alkyl’, OSQO,"aryl’, QSO heteroaryl”, QOP{Q)QOH),,
“alkyl”-P(O)OH), CHO, CO.H, C{O)O-"alkyt”, C{(O)O-"aryl”, C(O)O-"heteroaryl’, CO-"alkyl", CO-

20 “aryl’, CO-"heteroaryl”, SOzH, SO;-NH,, SO,-NH-“alkyl”, SO,-NH-"aryl", SO,-NH-"heteroary!”,
“alkyl”, “cycloalkyl”, "heterocyclyl”, "aryl” and “heteroaryl”, where the radicals “alky!’, “cycloalkyl”,
"heterocyclyl”, "aryl” and *hetercary” may also be substituted,

and
25
Rg is independently
(i unsubstituted or substituted “aryl”,
(i} unsubstituted or substituted “heteroaryl”,

where the substituents are seiected from the group consisting of halogen, (C4-Cys)-"alkyl’,
30 hydroxyl, (C-Cqs)-atkoxy.



The cell lines examined are the cell line A2780 (ovary), the cis-platin-resistant cell line A2780 (ovary),
the cell line L1210 (leukaemia), the vincristine-resistant cell line L1210 (leukaemia), the cell line
MESSA (uterus), the doxorubicin-resistant cell line MESSA 150x5 (uterus), the cell line NCIH69 (lung)
and the multi-drug-resistant cell line NCIH69 AR (lung). The results are summarized in Table 3 below:
Proliferation a8$3301#509n [pM]  Vbb A2780 A2780 L1210 L1210 MESERRESSRNCI NCI

-84 -

4. Quinoxaline derivatives of the general formula | according to any of Claims 1 to 3,
selected from the group consisting of:

1-cyclopentyl-3-[7-(4-hydroxy-3-methoxyphenyliquinoxalin-2-yljurea (Compound 1)

5
N\ o
A O
O P
N N/lLN
H H
H<
O
1-cyciohaxyl-3-[7-(4-hydroxy-3-methoxyphenyljguinoxalin-2-yljurea (Compound 2)
10
N
8 )
O £
N N N
H H
Hw.
O
1-gyclohexyi-3-[7-(3,4-dimethoxyphenyliquinoxalin-2-yllurea ({Compound 3)
15

N
ON/ )
HoH
~0



cis-Pt VCR 0X5 H69 H69 AR 17 0.0003 0.0005

WO 2010/115719 PCT/EP20110/053891

-85-

1-17-(3,4-dimethoxyphenyliquinoxalin-2-yi]-3-[1-(2,2,2-triftuoroacetyl}piperidin-4-yllurea

F/\FEF

M
| O P! O 7
ON/lN)kN
H H
~0

1-[7-(4-hydroxy-3-methoxyphenyliquinoxalin-2-yi]-3-phenyiurea (Compound 5)

N
' 2 A
O N N/LLN

’ [ H H

<o NF

1-{7-(4-hydroxy-3-methoxypheny!quinoxalin-2-yi}-3-[1-(2,2,2-trifiuoroacetyhpiperidin-4-

Fir—“

N
PULLE VS
O

O N SN N
H H
Ho
O

{Compound 4}

10

yllurea (Compound 6)

15



0.002 0.004 0.152 0.139 0.027 0.086 22 0.018 0.014 0.015 0.019.0.141 0.038 0.010 0.008 23 0.022
0.019 0.005 0.004 0.048

WO 2010/115719 PCT/EP2010/053891

-86 -

1-benzyl-3-[7-(4-hydroxy-3-methoxyphenyhquinoxalin-2-yljurea (Compound 7)

N
O o
N N N
H [
H.
O

5
1-cyclopeniyl-3-[7-(3.4-dimethoxyphenyliquinoxalin-2-yljurea (Compound 8)
N
LT D
O -
N N N
H H
™o
16
1-tert-butyl-3-[7-{4-hydroxy-3,5-dimethylphenyhquinoxalin-2-yljurea {Compound 8)
N
S K
s
N/\NJ\N
H H
H.
)
15

1-tert-butyt-3-[7-{4-hydroxy-3-methoxyphenyliquinoxalin-2-yljurea (Compound 10)

N
PP
0 =
. A
H H
Ho
O



0.016 0.004 0.0008 20 Table S:Inhibitory action of quinoxalines in the XTT proliferation test in non-
resistant and resistant tumour cell lines. - 79 - Claims 1, Quinoxaline derivatives of the general
formula5 R8 N,_,R1'--X NNN Il R2R 3 R5

WO 2000/115719 PCT/EP2016/053891

-87-

1-[7-(4-hydroxy-3-methoxyphenyl)guinoxalin-2-y(}-3-thicphen-2-ylurea (Compound 11}

N
l,mD
H“o

5
1-cyclohexy-3-[7-(4-hydroxy-3.5-dimethylohenyl)quinoxalin-2-y!jurea (Compound 12)
N\ o
AL M
N N N
H H
H\O
10

1-cyclopentyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllurea {Compound 13}

N
.
N N/U\N
H H
He .
@]



Formula | 10in which X is:oxygen or sulphur; 15R, is: (i) hydrogen, (ii) unsubsfituted or substituted
(C,-C12)-"alkyr (where "alkyl" includes acyclic saturated or unsaturated hydrocarbon radicals which
may be branched or straight-chain, including alkanyis, alkenyls and alkynyls, where alkenyls have at
least one C-C 20double bond and alkynyls have at least one C-C triple 9}2“9 cyano, (iv) halogen,
R2 1R3 are: 28MAHGER i) unsubstituted or substituted (Ci-C12)-{Eal ﬁﬂ R4 #s;"osﬁdrogen,
30(H)unsubstituted or substituted (CrCie)alkyr, (iiggunsubstituted or substituted "cycloalkyl" (where
"cycloalkyl" means cyclic hydrocarbons having 3-12 carbon atoms, which may be saturated or
unsaturated, and where the cycloalkyl radical may also be part of a bi- or polycyclic system), (iv)
unsubstituted or su%s ituted "heterocyclyr Wﬂere ‘heterocyclyl” stands for a 3+ #n 356-, 6-, 7- or
8-membered cyclit 'r{jgﬁ%of( d%(%ea i%%i%ﬂ %6’ l3?@%@%%ggssf%:jé\%%redgaépprgp%iate , 3,4 0r5,
heteroatoms, the heteroatoms being identical or different and the cyclic radical being saturated or

unsaturated, but not aromatic, and may also b bi- or polycyetic system), (v) unsubstituted or
substituted "aryl" (where "aryr means aromat rocaﬁfnsﬁgvin

N

H

-
N N
H

1-[7-{4-hydroxy-3,5-dimethylphenyl)auinoxalin-2-yi}-3-thiophen-2-ylurea {Compound

15}
N
X 0
N/lﬁ)f\ﬁ@
H“o

1-[7-{4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl}-3-methylurea (Compound 18)

N
e i I
N/ N/U\N/
H
0]

10



406 to 14 carbon atoms, which may also be fused to other saturated, unsaturated or partially
unsaturated aromatic ring systems), (vi) unsubstituted or substituted "heteroaryl" (where "heteroaryl"
stands for a 5-, 6- or 7-membered cyclic aromatic radical which comprises at least 1, where
appropriate also 2, 3, 4 or 5, heteroatoms, the heteroatoms being identical or different, and the
45heterocycle W93 @156 part of a bi- or polycyclic system), - 80 - (viifGiSHBEHYEE or substituted
"alkylaryl" (where in "alkylaryl" the terms "alkyl" a dg_"aryl" are as defined above and the "aryl" radical is
linked via a Ci_g "alkyl" group), 5(viii)Junsubstituted or substituted "alkylheteroaryl" (where in
"alkylheteroaryl" the terms "alkyl" and "heteroaryl" are as defined above and the "heteroaryl" radical is
linked via a C1_8 "alkyl" group), and 10R5-R8 are: (l)hydrogen, (ii) unsubstituted or substituted
(C1-C12)-"alkyl", (ify hBrbtirdred BrEpamAstnom -2 wl P iseirte G oranitittted "neteroaryl”,
15(v)halogen, (vi) cyano, (vii) hydroxyl, (viii) (01-C12)-alkoxy,

5
1-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quincxaiin-2-yljurea (Compound 18)
Cr
~
N N)LN/\/\
H H
Ho
<
10

1-athyl-3-[7-(4-hydroxy-3,5-dimethyiphenyl)guinoxalin-2-yijurea (Compound 19)

N
\j\ O
O N7 NN
H H
g



(ix) amino, 20(x)carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl, ,
(xi)alkoxycarbonylamino, alkoxycarbonylaminoalkyl, and with the proviso that at least one of the
substituents R5-R8 is an unsubstituted or substituted "aryl" or "heteroaryl" radical, 25 and where the
substituents are selected from the group consisting of F, ClI, Br, I, ON, CF3, NH2, NH-"alkyl",
NH-"aryl", NCatky10p2/1NH00-"alkyl", NH-00-"aryl", NH-00-"heteroaryl", RE-BSORL1VAIR8AT, NH-S02-"aryl",
NH-S02-"heteroaryl", NH-CO-NH-"alkyl", NH-CO-NH-"aryl", NH-CO-NH"heteroaryl", NH-C(0)0-"alkyl",
NH-C(0)0-"aryl", NH-C(0)0-"heteroaryl", NO2, SH?QS"-"aIkyI", 30 OH, 00F3, 0-"alkyl", O-"aryl",
0-00-"alkyl", 0-00-"aryl", 0-00-"heteroaryl", 0-C(0)0-"alkyl", 0-C(0)0-"aryl", 0-C(0)0-"heteroaryl",
0-CO-NH-"alkyl", 0-CO-NCalkyl")2, 0-CO-NH-"aryl", 0- CO-NH-"heteroaryl", OSO3H, 0S02-"alkyl",
0S02-"aryl", 0S02*hstereatyil7 GFG) (@) 2;ctai IO @ )2 O]t0o2ER QMYOPRIRG", C(0)0-"aryl",
C(0)0-"heteroaryl"2q3O-"alkyl", CO-"aryl", CO-"heteroaryl", SO3H, S02-NH2, S02-NH-"alkyl",
S02-NH-"aryl", S02-NH-"heteroaryl", 35"alkyl", "cycloalkyl", "heterocyclyl", "aryl" and "heteroaryl",
where the radicals "alkyl", "cycloalkyl", "heterocyclyl", "aryl" and "heteroaryl" may also be substituted,
their physiologically acceptable salts, hydrates §a;kwh re mpounds of the general formula
(I) and their salts, hydrates or solvate . ) } Nhj\(w Qftheir racemates, 40enantiomers
and/or diastereomers, or in the forp of res of the - 8% - eAantiomers and/or diastereomers, in the
form of the tautomers and their polyr@orphjic forms. 2. Quinoxaline derivatives of the general
formula | according to Claim 1 in which 5substituent X is independently oxygen or sulphur; substituent
R, is independently (I)hydrogen, 10(ii)unsubstituted or substituted (C1-C12)-"alkyl", substituents R2
/R3 are independently (i)hydrogen, 15(ii)unsubstituted or substituted (C1-C12)-"alkyl",

1-cyclohexyi-3-[7-{3,5-dichloro-4-hydroxyphenyl)quinoxalin-2-yljthiourea  {Compound

21)
i O
V‘O )
H H
H.
O
Cl

1-athyl-3-[7-(4-hydroxy-3,5-dimethyiphenyliauinoxalin-2-yijthiourea (Compound 22)

N
e
H H
H<
0

10

15



substituent R4 is independently (I)hydrogen, 20unsubstituted or substituted (C1-C12)-"alkyl", (iii)
unsubstituted or substituted (C3-C8)-"cycloalkyl", (iv) unsubstituted or substituted piperidyl, (v) -
unsubstituted or substituted phenyl, naphthyl, (vi) unsubstituted or substituted pyridyl, isoxazolyl,
thiophenyl, 25(vii)unsubstituted or substituted benzyl, substituents R5, R7, R8 are independently
hydrogen, (ii)umsuosiitiged or substituted (C1-C12)-"alkyl", 30 and substitueitzR6/is3¢dunsubstituted or
substituted phenyl, 35 - 82 - and where the substituents are selected from the group consisting of F,
Cl, Br, I, ON, CF3, NH2, NH-"alkyl", NH-"aryl", Nrélkyl")2, NH-00-"alkyl", NH-00-"aryl",
NH-00-"heteroaryl", NH-S02- "alkyl", NH-S02-"aryl", NH-S02-"heteroary!", NH-CO-NH-"alkyl",
NH-CO-NH-"aryl", NH-CO-NH"heteroaryl", NH-C(0)0-"alkyl", NH-C(0)0-"aryl", NH-C(0)0-"heteroaryl",
NO2, SH, S-"alkylchitHbp@EGF340ytabkyl?, s03iasy B 00)dailoyin2Q0Handy, (CoBphateroaryl”,
0-C(0)0-"alkyl", O-@;)()O)O-"aryl", 0-C(0)0-"heteroaryl", 0-CO-NH-"alkyl", 0-CO-NCalkyl")2,
0-CO-NH-"aryl", 0- CO-NH-"heteroaryl", OSO3H, 0S02-' aIkyI 0S02-"aryl", 0S02-"heteroaryl",
OP(0)(OH)2, "alkyl"-P(0)(OH)2 OHO, CO2H, C(O)O -"alkyl C(O)O "aryl", C(0)0-"heteroaryl", CO-"alkyl",
CO-"aryl", CO-"heteroaryl", SO3H, S02-NH2, ", §D2-NH-"aryl", S02-NH-"heteroaryl",
10"alkyl", "cycloalkyl", "heterocyclyl", "aryl" and groar I" re th dicals "alkyl", "cycloalkyl",

H\O
5
1-cyclopeniyl-3-[7-(4-hydroxy-3,5-dimethyiphenyliquinoxalin-2-yljithicurea (Compound
24)
N
L O
=
- N NJ\N
H H
H\O
10
1-tert-butyl-3-[7-(4-hydroxy-3,5-dimethyiphenyliquinoxalin-2-ylithioursa  (Compound
25)
15

IZ

1‘1



"heterocyclyl", "aryl" and "heteroaryl" may also be substituted. 3. Quinoxaline derivatives of the general
formula | according to Claim 1 in which 15substituent X is independently oxygen or sulphur; R1 is
independently hydrogen, (ii)unsubstituted or substituted (C1-012)-"alkyl", cyano, 20(iv)halogen, R2 /R3
are independently (i)hydrogen, 25unsubstituted or substituted (01-012)-"alkyl", R4 is independently
(iyhydrogen, 3B@AMA4EHtituted or substituted (C1-012)-"alkyl", (iii) unsﬂﬁ&%ﬁf’é?f”ﬁ?sgbbstituted
"cycloalkyl!", (iv) unsubstituted or substituted "he;gg)_cyclyl", (v) unsubstituted or substituted "aryl", (vi)
unsubstituted or substituted "heteroary!", 35(vii)unsubstituted or substituted "alkylaryl",
(viii)unsubstituted or substituted "alkylheteroaryl”, R5, R7 ,R8 are independently

1-dodecyl-3-(7-phenyiguinoxalin-2-yljurea (Compeund 26)

5
1-(3-chloro-2-methytphenyl)-3-(7-phenylquinoxalin-2-ylurea (Compound 27)
N
~ 0
LR
N N N Ci
H H
16
1-(3,4-dimethylghenyi)-3-(7-phenylguinoxalin-2-yljurea (Compound 28)
N
8
o
N N/U\N
H H
15

1-aliyl-3-(7-phenylguinoxalin-2-ylhurea (Compound 28)

COLi S
H H



(hydrogen, - 83 - (ii) unsubstituted or substituted (C1-C12)-"alkyl", (iii) unsubstituted or substituted
"aryl", (iv) unsubstituted or substituted "heteroaryl", (v) halogen, 5(vi)cyano, (vii) hydroxyl, (viii)
(C1-C12)-alkoxy, (ix) amino, (x) carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl,
10(xi)alkoxycarbonylamino, alkoxycarbonylaminoalkyl, where the substituents are selected from the
group consistiNg 8PE1ENBr, I, CN, CF3, NH2, NH "alkyl", NH-"aryl", Nr&iF52 KIR50-"alky!",
NH-00-"aryl", NH-00-"heteroaryl", NH-S02-"alkyl"qs NH-S02-"aryl", NH-S02-"heteroaryl",
NH-CO-NH-"alkyl", NH-CO-NH-"aryl", NH-CO-NH- 15 "heteroaryl", NH-C(0)0-"alkyl", NH-C(0)0-"aryl",
NH-C(0)0-"heteroaryl", NO2, SH, S-"alkyl", OH, OCF3, 0-"alkyl", 0-"aryl", 0-CO2alkyl", 0-00-"aryl",
0-00-"heteroaryl”, 0-C(0)0-"alkyl", 0-C(0)0-"aryl", 0-C(0)0-"heteroaryl", 0-CO-NH-"alkyl",
0-CO-Ncalkyl")2, 6-eParY -GPSR Rt &6 A TP EB3RY 0S02-"alkyl", 0S02-"aryl",
0S02-"heteroaryl", OP(0)(OH)2, "alkyl"-P(0)(OH)2 CHO, CO2H, C(0)0-"alkyl", C(0)0-"aryl",
C(0)0-"heteroaryl", CO-"alkyl", 00- 20 "aryl", "heteroaryl", SO3H, S02-NH2, S02-NH-"alkyl",

S02-NH-"aryl", S02-NH-"heteroaryl", "alkyl Floalky!", ';ﬁier, "aryl" and "heteroaryl", where
ayl cE“ R[ee ay also be substituted, and 25

the radicals "alkyl", "cycloalkyl", "hetegQc 2
substitute "aryly unsybstituted or substituted "heteroaryl",

R6 is independently (1)unsubstituty

5
1-[7-(4-hydroxy-3,5-dimethylpheny!)quinoxalin-2-yl]-3-iscpropyltniourea (Compound
31)
N
L
o J\
e
H H
Ho
O
10

1-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyljquinoxalin-2-yljthiourea (Compound 32)

N
o
N P
H H
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where the substituents are selected from the group consisting of halogen, (C1-C12)-"alkyl",
30hydroxyl, (C1-C12)-alkoxy. - 84 - 4. Cuinoxaline derivatives of the general formula | according to
any of Claims 1 to 3, selected from the group consisting of:
1-cyclopenty1-317-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yllurea (Compound 1)
1-cyclohexy1-3¢y2dehyctoxy-3-methoxyphenyhguinoxa in-2-yllurea (Campaurdoe®)sso:
1-cyclohexy1-347-(3,4-dimethoxyphenyhguinoxalin-2-yqurea (Compound 3) - 85 -
147-(3,4-dimethoxypheny)quinoxalin-2-y11-3-0 -(242,2-trifluoroacetyl)piperidin-4-yllurea (Compound 4)
FF 147-(4-hydroxy-3-methoxyphenyOquinoxalin-2-y1)-3-phenylurea (Compound 5)
117-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-y1]-3-0-(2,2,2-trifluoroacetyOpiperidin-4- yllurea
(Compound 6) 15 4-[7-(4-hydroxy-3,5-cimethylphenyljquinoxalin-2-yl]-3-pentylurea (Compound 33)

N
O \j\ i
= /U\/\\/\\/
N N N
H H
H
O

5
1-cyciobutyl-3-{7-{4-hydroxy-3,5-dimethylphenyliguinoxalin-2-ylithiourea  {Compound
34)
N
POY
(PP WPY
N N)LN
H H
H\O
10

1-hexyl-3-[7-{4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-yijurea (Compound 35}

N
LT
(7 P
H H
HO



- 86 - 1-benzyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-ygurea (Compound 7)
1-cyclopenty1-3[7-(3 ,4-dimethoxyphenyl)quinoxalin-2-ylju rea (Compound 8) 1-te rl-bu ™
ty1-3-[7-(4-hyd roxy-3, 5-di methylphenyl)qu inoxali n-2-yl] u rea (Compound 9) 1-tert-buty1-347
-(4-hydroxy- 3-methoxyphenyl)qu in oxalin-2-ylju rea (Compound 10) -87 - 1
-[7-(4-hydroxy¥8ortetiasxii8henyOqu inoxal in-2-yl]-3-thiophen-2-ylurea (EoiFatiftssey 1
-cyclohexy1-317-(4-hydroxy-3.5-dimethylph eny()quin oxalin-2-yljurea (Compound 12) 1
-cyclopentyl1-3-[7-(4-hydroxy-3,5-di methylphenylifioxali n-2-yllurea (Compound 13) - 88 -
1-[7-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-y11-3-phenylurea (Compound 14)
1-[7-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-y11-3-thiophen-2-ylurea(Compound
1-[7-(4-hydroxy-3,5-dimethylphenylguinoxatin-2-yl]-3-propylurea {Compeound 36)

N
o J’L
N SN N T
H  H
o
0

5
t-dodecyl-3-[7-(4-hydroxy-3,5-dimethylphenyliquinoxalin-2-yllurea {Compound 37)
L 2~ 0
Saaes
H’O
10
1-{3-chloro-2-methylphenyl)-3-[7-{4-hydroxy-3,5-dimethylphenyi)guinoxalin-2-yllurea
{Compound 38)
(T
O N g’mg cl
e
15

1-{3-acetylpheny}-3-[7-(4-hydroxy-3,5-dimethylphenyllquinoxalin-2-yljurea

(Compound 39)
I 8
O N" NN ©
H H

H'O



15) -89 - 147-(4-hydroxy-3,5-dimethylphenAquinoxalin-2-y1]-3-isopropylurea (Compound 17)
1-buty1-3-F-(4-hydroxy-3,5-dimethylphenyOqu noxalin-2-yllurea (Compound 18)
1-ethy1-3-[7-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-yllurea (Compound 19) - 90 -
1-cyclohexy1-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylithiourea (Compound 20) 5
1-cyclohexyl- /263 B:¢iehloro-4-hydroxyphenyl)quinoxalin-2-ylithiouread& R odads2 1)

-GO6 -

1-{3,4-dimethyiphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenybiquinoxalin-2-yllurea

{Compound 40}
O N/ }[EEJ\H
H“O

5
1-aliyl-3-{7-(4-hydroxy-3,5-dimethylphenyliquinoxalin-2-yllurea (Compound 41}
CLL R
SRARE I
H‘O
10
1-cyclooetyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxaiin-2-yturea (Compound 42)
Cla 8,0
Shasl
e
15

1-(2 4-dimethyighenyl}-3-[7-{4-hydroxy-3.5-dimethylphenyljquinoxalin-2-yljurea
{Compound 43)




10CI 1-ethy14-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]thiourea (Compound 22) 15 N N N'
HH - 91 - 1-cyclopropyl-347-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl] hiourea (Compound 23)
1-cyclopentyl-a-[7-(4-hydroxy-3,5-dimethylphenyl)qu noxalin-2-ylithiourea (Compound 24)
1-tert-buty1-317-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-Athiourea(Compound 25)

WO 2010/115719 PCT/EP2010/053891

-97-

1-cyclooctyl-3-[7-(4-hydroxy-3-methoxyphenyhguinoxalin-2-yljurea (Compound 44)

g o
§ 7
= >\-_//Z
=0

5
1-adamantan-1-y1-3-(7-phenylguinoxalin-2-yljurea {Compound 45)
O S
N/ N/H\N/ffijf7
H H
10
1-[7-{4-hydroxy-3,5-dimethylphenylguinoxalin-2-ylj-3-p-tolylurea (Compound 46)
N
-~
N N)J\N
H (o
H\O
15

1-(3,4-dichloropheny()-3-[7-(4-hydroxy-3,5-dimethyiphenyljguinoxalin-2-yljurea
{Compound 47)
|

c
N\j\ o cl
O ‘ NT N/U\N
H o H
Hg



- 92 - 1-cloclecyl-3-(7-phenylquinoxalin-2-yOurea (Compound 26)
1-(3-chlor0-2-methylpheny1)-3-(7-phenylquinOxalin-2-Aurea (Compound 27)
1-(3,4-dimethylpheny0-3-(7-phenylquinoxalin-2-yOurea (Compound 28)
1-ally1-3-(7-phenylquinoxalin-2-yOurea (Compound 29) - 93 -
1-cyclopenty1li8¢Zephmsyiguinoxalin-2-yOurea (Compound 30) 1 PCT/EP2010/0:53891
-[7-(4-hydroxy-3,5-dimethylphenyOquinoxaIin-2-y|]g—§>-isopropylthiou rea(Compound 31)

1-[7-{4-hydroxy-3,5-dimethylphenyljquinoxalin-2-yi}-3-(4-methoxyphenyijurea
(Compound 48)

NI i UO“
o
O : N NJ\N
H  H
Ho :
0

1-adamantan-1-yl-3-[7-(4-hydroxy-3,5-dimethylphenyljquinoxalin-2-yijurea {Compound
49)

' (XS
P
O ; HJ\%N*
H.
O
10

1-[7-(4-hydroxy-3,5-dimethyiphenyl)quinoxalin-2-yi]-3-naphthalen-2-ylurea {(Compound

50)
N
O \j\ I
N/ N/[LN
= !
H..
O

15



1 -buty1-317-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]th ourea (Compound 32) - 94 -

117-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-3-pentylurea (Compound 33)

1-cyclobuty1-347-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-ylJthiourea (Compound 34)

1-hexyl1-3-17-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-Aurea (Compound 35) N, O NN NH
WO 2010/115719 PCT/EP2010/053891

-9G-

1-[7-{4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-yl}-3-(1,1,3,3-tetramethylbutyljurea
(Compound 51)

N
(I3
N™ "N N
H H
H.
O

5
1-I7-{4-hydroxy-3,5-dimethyiphenyhiguinoxalin-2-yl]-3-pyridin-3-yiurea (Compound 52)
= . N
N N/U\N
! H
H\O
10

1-((R)-1,2-dimathylpropyi)-3-]7-(4-hydroxy-3,5-cimethyiphenyljouinoxaiin-2-yljurea

{Compound 53)
S e
NTN Nl\\/
W Hoon
0

15



H - 95 - 1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-3-propylurea (Compound 36)
1-dodecyl-3-[7-(4-hydroxy-3,5-dimethylphenyOquirmalin-2-ylprea (Compound 37)
1-(3-chloro-2-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-Aurea (Compound 38)
1-(3-acetylphenyl)-3-17-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-Aurea (Compound 39) - 96 -
1-(3,4-dimethyighmmy 1584 7-(4-hydroxy-3,5-dimethylphenyOquinoxalin ECy A8/ (ESMpound 40)
1-allyl-3-[7-(4-hydroxy-3,5-di methylphenyl)qui noxalin-2-yl] urea (Compound 41)
1-cyc|oocty1-3-17-(4-hydroxy-3,5-dimethylphenyF)Q?uinoxalin-Z-ylIurea (Compound 42)

1-({S)-1 ,2-dimeihylpropyl)»3-[7-(4-hydroxyns,5~d%methylphenyl)quinoxalin-2-yE}u rea

{Compound 54)
N
NP
~ A ﬁ*p{l\f
H‘O >

5
1-(5-chioro-2-methyiphenyl}-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
{Compound 55)

N
CO X
-
N N/U\N Cl
H H
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O
10

1-{(8)-2-phenyleyciepropyli-3-(7-phenylquinoxalin-2-yljurea (Compound 56}

N
10
o
NN/U\N
H H

15



1-(2,4-dimethylpheny1)-3-17-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-Aurea (Compound 43) - 97
- 1-cycloocty1-317-(4-hydroxy-3-methoxypheny)quinoxalin-2-yllurea (Compound 44)
1l-adamantan-1-y1-3-(7-phenylquinoxalin-2-Aurea (Compound 45)
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-p-tolylurea (Compound 46)
1-(3,4-dichloroBHEAI 187 (4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-RGFEEFEHRH8UNd 47) CI - 98
- 1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2;y1]-3-(4-methoxyphenyOurea (Compound 48)
1l-adamantan-1-y1-347-(4-hydroxy-3,5-dimethylphenyl)quinoxal n-2-yilurea (Compound 49)

1-[7-{4-hydroxy-3,5-dimethyiphenylguinoxalin-2-y1}-2-((S)-2-phenylcyciopropyhiurea
(Compound 57)

N
POW
s
NN/U\N
H H
H.
0

5
1-{2-chloro-6-methyliphenyl}-3-[7-(4-hydroxy-3,5-dimethylphenylquinoxalin-2-yljurea
{Compound 58)

N .
L
s
N N’“\;\s
H H
i—i\o Cl
10

1-allyl-3-[7-{4-hydroxy-3-methoxyphenyliquinoxalin-2-yljurea (Compound 59)

N
| J_ I
O s =
N SN NN
HoH
H..
o

15



1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-naphthalen-2-ylurea (Compound 50) - 99 -

- 1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-3-(1,1,3,3-tetramethylbutyOurea (Compound 51)
1-7-(4-hydroxy-3,5-dimethylpheny)quinoxalin-2-y11-3-pyridin-3-yiurea (Compound 52)
1-((R)-1,2-dimethylpropyl)-3-(7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-Aurea (Compound 53) 15
- 100 - 1-((S)-»e2-dimethpropyl)-317-(4-hydroxy-3,5-dimethylphenyOq@ftkBte23#iirea (Compound
54) 1-(5-chIoro-2-methylphenyl)-3-[7-(4-hydrog){b%,_S-dimethylphenyl)quinoxalin-2-yqurea (Compound
55) 10

1-(3,5-dimethylisoxazol-4-y1)-3-{7-(4-hydroxy-3,5-dimethylphenyliquinoxalin-2-v!jurea
{Compound 50)

N o)
o b,
: N N7 N
H H
Ho
o

5
1-sec-buiyl-3-[7-{(4-hydroxy-3,5-dimethylphenyl)guinaxalin-2-yliurea {Compound 61)
N
O 1 I k/
~

N I\EJ\i\%

H M
H\O
10

1-ethyl-3-[7-(4-methoxy-3,5-dimethylphenyliquinoxalin-2-yljurea {Compound 62)

H H
\O



1-((S)-2-phenylcyclopropyl)-3-(7-phenylquinoxal n-2-yl)urea (Compound 56) - 101 -
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-3-((S)-2-phenylcyclopropy)urea (Compound 57)
1-(2-chloro-6-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyOquinoxalin-2-yflurea (Compound 58)
1-ally1-317-(4-hydroxy-3-methoxyphenyl)qu noxalin-2-yljurea (Compound 59) 15 - 102 -
1-(3,5-dimethy8®a¥ 81521/ 1)-347-(4-hydroxy-3,5-dimethylphenyOquinoXaR F24I#EéE {Compound 60)
l-sec-butyl-3-[7-(4-hydroxy-3,5-dimethylpheny0g%ggxalin-2-y|iurea (Compound 61)

1-tsopropyl-3-{7-(4-methoxy-3,5-dimethylphenyliquinoxalin-2-yljurea (Compound 63}

C
\ NN

5
1-isopropyl-3-{7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-ytithiourea  {Compound
64)
N
O \\l ] /{\
o
NANJLN
H H
~
Q
10

1-[7-{4-hydroxy-3,5-dimethylphenyliquinoxalin-2-y{}-3-ischutylurea (Compound 65)

N
O \j\ I
= J’L
N N N
H H
H<
O



1-ethy1-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-yOurea (Compound 62) - 103 -
1-isopropyl-3-7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-Aurea (Compound 63)
1-isopropyl-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-ylithiourea (Compound 64)
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-y1]-3-isobutylurea (Compound 65) - 104 -
1-(1-ethylprop¥D 87 ¥y droxy-3,5-dimethylphenyl)quinoxalin-2-yllur&& {EBIHSGETA'66) 1
-(2,2-Dimethyl-propy)-3-[7-(4-hydroxy-3,5-dimet_hy&p_heny)-quinoxalin-2-y1]-urea (Compound 67) 10

1-(1-athylpropyli-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yliurea  (Compound

G6)
N
N/ NJLN
H H
H.
O

5
1-(2,2-Dimethyl-propy!)-3-[7-(4-hydroxy-3,5-dimethyl-phenyl)-quinoxalin-2-yt-urea
{(Compound 67)

N
PO
Y YK
H H
HO
10
1-[7-(4- Amino-phenyl)-guinoxalin-2-yi]-3-isopropyl-urea (Compound 68)
N
O j\ [ )\
-
oy
X H
15 HN

1-17-(4-Hydroxy-phenyli-quinoxalin-2-yl}-3-isopropyl-urea {Compound 69)

OO L

20



1-[7-(4-Amino-phenyl)-quirmalin-2-y1]-3-isopropyl-urea (Compound 68) 15
1-[7-(4-Hydroxy-phenyl)-quinoxalin-2-y1]-3-isopropyl-urea (Compound 69) 20 HO 0 - 105 -
1-Isopropyl-3-[7-(1-methyl-1H-pyrazol-4-y1)-quinoxalin-2-y1]-urea (Compound 70)
147-(3,5-Dichloro-4-hydroxy-phenyl)-qui noxalin-2-y1]-3-pentyl-u rea (Compound 71) CI
1-Buty1-317-(¥8-8i6HI6i34-hydroxy-pheny1)-quinoxalin-2-y1Furea (CHRpEtHv7 2§81

- 105 -

1-isopropyl-3-[7-{1-methyl-1H-pyrazol-4-yi)-guinoxalin-2-yl}-urea (Compound 70)

Py
@/@N/ BIPN
N

/

5
1-[7-(3,5-Dichloro-4-hydroxy-phenyi)-guinoxalin-2-yi}-3-pentyl-urea (Compound 71)
Y
P
o JOLI I
N N N
SRS
HO
Ci
10
1-Butyi-3-17-(3,5-dichloro-4-hydroxy-phenyl}-quinoxalin-2-yll-urea {Compound 72}
T
Cl g )L N
N N N
SAAAS
HO
i
15

1-[7-(3,5-Dichioro-4-hydroxy-phenyl)-quinoxalin-2-yl}-3-propyt-urea {Compound 73}

O N\j\ ‘?
Ci O N/ N)J\ N/\/
H H
HO
Cl



Cl 1-[7-(3,5-Dichloro-4-hydroxy-pheny1l)-quinoxalin-2-y1]-3-propyl-urea (Compound 73) CI - 106 -
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1]-3-ethyl-urea (Compound 74) CI
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-heptyl-urea (Compound 75) CI
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y11-3-isopropykurea (Compound 76) CI
1-tert-Buty1-3 2@ BdREAtoro-4-hydroxy-phenyl)-quinoxalin-2-yll-urea FESHHISIHIESTR)

- 106 -

1-17-(3,5-Dichloro-4-hydroxy-phenyl}-quinoxalin-2-yil-3-ethyl-urea {Compound 74)

) p
’ O N/ N)LN/\
H H
HO
“Cl :

5
1-[7-(3,5-Dichioro-4-hydroxy-phenyli-quinoxalin-2-yi]-3-heptyl-urea (Compound 75)
N
= O
T
© O N7 N/{kN
H H
HO
al
16
1-{7-(3,5-Dichioro-4-hydroxy-phenyl)-auinoxalin-2-vi]-3-isopropyl-urea (Compound 76)
M
LA
. A
1
H H
HO 1
Ct
15

1-tert-Butyl-3-[7-(3,5-dichlore-4-hydroxy-phenyl}-quinoxalin-2-yl]-urea (Compound 77)

® Nj\ e
G = N/ N/J\N
H H
[&1®)
Cl



- 107 - 1-Cyclohepty1-3-17-(3,5-dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1Furea (Compound 78) 79)
M"Y, N NHHO 5 Cl1 1-Cycloocty1-3-[7-(3,5-dichloro-4-hydroxy-phenyl1)-qu
noxalin-2-yll-urea(Compound 80) 10CI

1-Cyclobuty1-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y11-thiourea (Compound 80) 15 CI
WO 2010/115719 PCT/EP2010/053891

-107 -

1-Cycioheptyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yii-urea  (Compound

78)
N
1 O
Ci N p N//\N N
| H OH

H

HO =
Cl
5
1-Cyclooctyi-3-[7-(3,5-dichloro-4-hydroxy-phenyl}-quinoxatin-2-yll-urea  {Compound
79)
N
O g ()
!
o ‘ N NJ\N
H H
+HO
10 o
1-Cyclobutyl-3-[7-{3,5-dichloro-4-hydroxy-phenyl)-guinoxalin-2-yi}-thiourea
{Compound 80)
15

! COL
cl N/ N/{LN/D
H H
HO
Cl



- 108- 1-Cyclopentyl1-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y11-urea (Compound 81) ClI
1-[7-(3-Chloro-4-hydroxy-5-methoxy-phenyl)-quinoxalin-2-y1]-3-isopropyl-urea (Compound 82)
1-Cyclopropy1-3-17-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y11-thiourea (Compound 83) CI -
109 - 1-(7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-A-3-(3-phenyl-propy0-urea (Compound 84)
Cl 5 1-(7-(3,5-Biekaerdia2itydroxy-phenyl)-quinoxalin-2-y11-3-phenethyFiF&&eOd#HgBUnd 85)

- 108 -

1-Cyciopentyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yll-urea  (Compound
81)

Cl
5
1-[7-{3-Chloro-4-hydroxy-5-methoxy-phenyl)-guinoxalin-2-yl}-3-isopropyl-urea
(Compound 82)
N
= :
H
oA AL A
O NN
H H
HO
0
10 -
1.Cyclopropyl-3-[7-(3,5-dichlore-4-hydroxy-phenyfi-guinoxalin-2-yl]-thiourea
{Compound 83}
15
b
Cl X N/ NJJ\H/A
] H

N\

HC



ONNN" HH -110 - 1-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(Compound 87) a 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-ethyl-thiourea (Compound
88) CI 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-plopyl-thiourea(Compound 89)

WO 2010/115719 PCT/EP2010/053891

- 108 -

1-[7-(3,5-Dichloro-4-hydroxy-phenyl}-auinoxalin-2-yl]-3-(3-phenyi-propyl)-urea
(Compound 84)

N
) O i NJLN/\/\Q
H H
HO
Ci

5
1-{7-{3,5-Dichloro-4-hydroxy-phenyi)-guinoxalin-2-yl}-3-phenethyi-urea {Compound
85)
N
= O Y
|
Cl O ]‘\ /\/C
O N N/U\N A
H H
HO

1-{7-(3,5-Dichloro-4-hydroxy-phenyl)-guinoxalin-2-yl}-3-phenyl-urea {Compound 86}

1 0
c O T\%/ N)J\N S
H H
HO
Gl

15



ClI 1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1)-3-pentyl-thiourea (Compound 90)
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1]-3-lIsopropyl-thiourea (Compound 91) CI 5
1-Cyclohepty1-347-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-ylEthiourea (Compound 92) 10 15
1-Cyclooctyl1-3-[7-(3.5-dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1]-thiourea (Compound 93) CI -
112 - 1-BenzMOR{%HYichloro-4-hydroxy-pheny1)-quinoxa]in-2-yll-tRfoUFEAEEM6und 94)

- 110 -

1-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl}-guinoxalin-2-yi]-thiourea (Compound 87)

N
’ O N N)L NN
H H
HO
Ci

5
1-]7-{3,5-Dichloro-4-hydroxy-phenylj-guinoxalin-2-yl}-3-ethyl-thiourea (Compound 88)
CO
E
o O N N/l\N/\
H H
HO
Cl
10
1-[7-{3,5-Dichioro-4-hydroxy-phenyl}-guinoxalin-2-yl]-3-propyl-thiourea {Compound
89)
o N
cl AL N)KN/\\/
H H
HO
Gl
15

1-[7-(3,5-Dichloro-4-hydroxy-phenyl}-guinoxalin-2-yl}-3-pentyl-thicurea (Compound 90)

N
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Gl O /]\ )’L PN
O N7 NN
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HO
Cl



ClI 1-[7-(3-Chloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-3-isopropyl-urea (Compound 95) ClI _
1-[7-(3.5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1]-3-(3-phenyl-propyp-thiourea (Compound 96)
15CI - 113 - 1-[7-(3,5-D ichloro-4-hydroxy-phenyl)-quinoxalin -2-y]]-3-phen ethyl-thiourea (Compound
97) CI5 1-[2-(4-Chloro-phenyl)-ethy1]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1]-
thiourea (Comp®Littdra8y719 PCT/EP2010/053891

=111 -

1-[7-(3,5-Dichioro-4-hydroxy-phenyl-quinoxalin-2-yi}-3-isopropyk-thiourea  {Compound

a1)
N .
OO
| k

o LA

|D H H
HO

Cl

5
1-Cycloheptyl-3-{7-(3,5-dichloro-4-hydroxy-phenylj-quincxalin-2-yi}-thiourea
(Compound 92)
10
1-Cyclooctyi-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-guinoxalin-2-yl]-thicurea (Compaound
93)
15

N
j\S/O
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CI 10CI 147-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1]-3-(3-morpholin-4-yl-propy1)- thiourea
(Compound 99) 15 CI - 114 - o
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(3A-dimethoxy-pheny1)- ethyl]-thiourea
(Compound 100) CI 5
1-(2-Cyclohex¥SenifltefiyD-3-[7-(3,5-dichloro-4-hydroxy-pheny0-quinoxXefinEFAEpg§Burea
(Compound 101) 10CI 1-7-(3,5-Dich|oro-4-hyd_r9x -pheny0-quinoxal
n-2-y11-3-(2-1hiophen-2-yl-ethyl)-urea (Compound™102) 15

1-Benzyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-thiourea  {(Compound

94)
N
(4
c O N/ E\])LN
H [
HO
Cl

5
1-{7-(3-Chloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-3-isopropyl-urea (Compound 85)
CIL I
O N N/J\N
H H :
HO
Ci
10

1-[7-(3,5-Dichloro-4-hydroxy-phenylj-quinoxalin-2-ylj-3-(3-phenyl-propyl)-thiourea
(Compound 96)

N
(LT
Ci -
N N/U\N
H H
HO
Ci

15



Cl -115 - 1-[7-(3,5-Dichloro- 4 hydroxy-pheny0-quinoxaM-2-y1]-3- [2 (4-methoxy-pheny0-ethyl]thiourea
(Compound 103)
1-[7-(3,5-Dichloro-4-hydroxy-pheny0-quinoxalin-211]-3-[2-(4-e1hyl-pheny)-ethyl]-urea (Compound
104) 10CI 1-[7-(3,5-Dichloro-4-hydroxy-pheny0-quinoxalin-2-y11-3-(2-(3,5-dimethoxy-pheny1)-
ethyl]-urea (COMRBHWHEST105) 15 Cl - 116 - PCT/EP2010/053891
1-[7-(3,5-Dichlore-4-hydroxy-phenA-quinexalin- 2}1],5] -3-(2-(3,4-dichloro-pheny1)-ethyl]- urea
(Compound 106)

1-[7-{3,5-Dichioro-4-hydroxy-phenyh-quinoxalin-2-y[}-3-phenethyl-thiourea {Compound

g7}
N
Gl N/ N N =
|O H H
HO

Cl
5
1-[2-{4-Chloro-phenyl}-ethyi]-3-17-(3,5-dichioro-4-hydroxy-phenyl}-quinoxaiin-2-yl}-
thiourea (Compound 98)
N Gl
O < l i /\/©/
Cl =
N N N
H H
HG
10 Cl
1-[7-(3,5-Dichloro-4-hydroxy-phenyl}-quinoxalin-2-yi}-3-(3-morpholin-4-yl-propyl)-
thiourea (Compound 99)
15

N g
cl \N]\N)tw/\/\m/\
HO H H k/o
ol



CI 5 1-[2-(3-Bromo-4-methoxy-phenyl)-ethy1]-347-(3,5-dichloro-4-hydroxy-pheny1)-
guinoxalin-2-yl]-urea (Compound 107) 10CI
1-(2-Bipheny1-4-yl-e(hyl)-347-(3,5-dichloro-4-hydroxy-pheny1)-quinoxalin-2-y11-urea (Compound 108)
15 -117 - 1-[7-(3.5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(2,3-dimethoxy-pheny1)-
ethyl]-urea (CSREOWIESINY) CI 5 PCT/EP2016/053891
1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin- 211] -3-[2-(2-fluoro-pheny1)-ethyll-urea (Compound
110) 10Cl 1-[7-(3,5-Dichloro-4-hydroxy- phenyl) quinoxalin-2-y1]-3-[2-(2,4-dichloro-pheny1)-ethyl]-
urea (Compound 111) CI -118 -

1-[7-(3,5-Dichloro-4-hydroxy-phenyl}-quinoxalin-2-yl}-3-[2-(3.4-dimethoxy-phenyl}-
ethyl]-thiourea {Compound 100)

l ) B
<l \N N/U\N
H H
HO
Gl

5
1-{2-Cyclohex-1-anyl-ethyl}-3-[7-(3,5-dichioro-4-hydroxy-phenyl)-quinoxalin-2-yl]-
thiourea {Compound™101)
N
St
Cl >
N N
H
HO
10 Cl
i-[7-(3,5-Dichioro-4-hydroxy-phenyl)-quinoxalin-2-yl}-3-(2-thiophen-2-yt-ethyly-urea
(Compound 102)
15

N
JC AL
HO
Cl



1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-yl]-312-(4-fluoro-pheny1)-ethyl]-urea (Compound
112) CI 5 1-[7-(3,5-Dichloro-4-hydroxy-pheny1)-quinoxalin-2-y1]-3-[2-(3,4-dimethoxy-pheny1)-
elhyl]-urea (Compound 113) 10CI 1-7-(3,5-Dich
loro-4-hydroxy-phenylyquinoxalin-2-y1]-312-(4-methoxy-phenyl)-ethyl]- urea (Compound 114) 15 CI
- 119 - 1-[7-(3BWDuME318-hydroxy-pheny1)-quinoxalin-2-yl]-3-[2-(2, 5- R #Ehy 1)- ethyl]-urea
(Compound 115) CI5 »
142-(4-ChIoro-phenyl)-ethyl1-317-(3,5-dichlor6-43fydroxy-phenyO-quinoxalin-2-y1Furea (Compound
116)

_1—{7‘-(3,S—Dichloro-4—hydroxy-phenyl)-quinoxaiin-2-y1]-3-[2-(4-methoxy-phenyi)~ethyl]-
thiourea (Compound 103)

X O
< O SN N)J\N
H H
HO
Cl

1-[7-{3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yi}-3-[2-(4-ethyi-phenyl}-ethyl]-urea
{Compound 104)

‘T s g
C O \E\E N/U\N
H |
HO
0 Gl ,

1-[7-(3,5-Dichioro-4-hydroxy-phenyi)-quinoxalin-2-yi}-3-{2-(3,5-dimethoxy-phenyl}-

1

gthyil-urea {Compound 105)
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15



CI 10CI 1-[2-(3-Chloro-phenyl)-ethyl]-317-(3,5-dichloro-4-hydroxy-pheny1)- qumoxalln 2 -yl)-urea
(Compound 117) 15 CI -120 -

1-(2-Cyclopentyl-ethyl)-347-(3,5-dichloro-4-hydroxy-pheny1)-quiroxalin-2-y11-thiourea (Compound
118) CI 1-(2-Cyclohexyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-y1Furea (Compound

119) 10CI 1-feeysiotgryl-ethyl)-3-17-(3,5-dichloro-4-hydroxy- phenyllijmﬂm&ﬁﬁﬁ@% -thiourea

(Compound 120) 15 116 -

1-[7-{3,5-Dichloro-4-hydroxy-phenyl)-guinoxalin-2-vl]-3-{2-(3,4-dichloro-phenyb-ethyi-
urea (Compound 106) :

N Ci
(18
Cl \N N)LN
|O M H
HQO
Cl

5
1-[2-(3-Bromo-4-methoxy-phenyl)-ethyi}-3-[7-(3,5-dichioro-4-hydroxy-phenyl)-
quinoxatin-2-yi}-urea {Compound 107)
Br
Xk W@O\
Cl =
N N)LN
_ H H
HO
10 Cl
1-{2-Biphenyi-4-yl-ethyl}-3-{7-(3,5-dichloro-4-hydroxy-phenyli-quinoxaiin-2-yli-urea
{Compound 108)
15

N
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Cl -121 - 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-guinoxalin-2-y1]-3-[2-(4-hydroxy-pheny1)-ethylk
thiourea (Compound 121) CI 1-[7-(3,5-D
ichloro-4-hydroxy-pheny0-guinoxalin-2-y1]-3-(2-pyridin-3-yl-ethyl)-th io urea (Compound 122) 10CI
5. Pharmaceutical composition comprising a pharmacologically active amount of at least one
compound ac®Pditig/ sy of Claims 1 to 4. 15 6. Pharmaceutical comf¥oskigAt&EesPding to Claim 5
where the composition comprises at least one further pharmacologically active substance. 207.
Pharmaceutical composition according to Claim’s 6r'6 where the composition additionally comprises
pharmaceutically acceptable carriers and/or auxiliaries. - 122 -

1-{7-(3.5-Dichloro-4-hydroxy-phenyl-quinoxalin-2-yl}-3-[2-(2,3-dimethoxy-phenyl)-
ethyi]-urea (Compound 108)

o9
Cl \N E\I)J\N O
H H S |
HO -~
Ci

5
1-17-(3,5-Dichioro-4-hydroxy-phenyl-quinoxalin-2-yi-3-[2-2-flucro-phenyl}-ethyi]-urea
{Compound 110}
N
QYW
Cl 2
N N )L N
H H
F
HO
10 Cl
1-[7-{3,5-Dichloro-4-hydroxy-phenyl)-guinoxatin-2-yl}-3-{2-(2 4-dichloro-phenyi}-ethyt]-
urea (Compound 111)
15

l /N]\ o Cl
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asparaginase, bleomycin, carboplatin, carmustine, chlorambucil, cisplatin, colaspase,
cyclophosphamide, cytarabine, dacarbazine, dactinomycin, daunorubicin, doxorubicin (adriamycin),
epirubicin, etoposide, 5-fluorouracil, hexamethylmelamine, hydroxyurea, ifosfamide, irinotecan,
leucovorin, lomustine, mechlorethamine, 6-mercaptopurine, 5 mesna, methotrexate, mitomycin C,
mitoxantrone, Peelmigafdife, prednisone, procarbazine, raloxifen, strept8g&eirtiditidiifen, thalidomide,
thioguanine, topotecan, vinblastine, vincristine, yiﬂ%igsine, aminoglutethimide, L-asparaginase,
azathioprine, 5- azacytidine cladribine, busulphan, diethylstilbestrol, 2',2'-difluorodeoxycytidine,
docetaxel,erythrohydroxynonyladenine,ethynylestradiol,5-fluorodeoxyuridine, 10 5-fluorodeoxyuridine
monophosphate, fludarabine phosphate, fluoxymesterone, flutamide, hydroxyprogesterone caproate,
idarubicin, interferb; ey profeteerhenstavneaiioadki Vol 4teiarenBphYdl2 e mitotane,
paclitaxel, oxaliplatnmpentgsttain, Nphosphonoacetyl-L-aspartate (PALA), plicamycin, semustine,
teniposide, testosterone propionate, thiotepa, trimethylmelamine, uridine, vinorelbine, epothilone,
gemcitabine, 15taxotere, BCNU, CCNU, DTIC, herceptin, avastin, erbifux, sarafenib, gleevec, iressa,
tarceva, rapamycin, actinomycin D, suniti stitenit). 9. Compo fcording to any of Claims 1 to
4 for use as medicament. ) 10. glpoynd a ordlaims 1 to 4 for preparing a
medicament for treating tumour 11. Use of@ corﬁ'pound according to any of Claims 1 to 4
and 10 for preparing a medicament for treating active compound-resistant tumour disorders. 3012.
Use of a compound accordi’ﬁ@ to anfy of Claims 1 to 4 and 10 for preparing a medicament for treating
metastasic carcinomas. 13. Use aé#ording to any of Claims 10 to 12 where the medicament
additionally cgmprises at least one further pharmacologically active substance. -123- 14. Use
according to Claim 13 where the additional pharmacologically active substance is selected from the

group consisting of: asparaginase, bleomycin, carboplatin, carmustine, chlorambuycil, cisplatin,
colaspase, 5 cyclophd ﬁf{ﬁgﬂ?‘&{&@?ﬂ%ﬁﬁ?@f‘ﬂ}i‘éﬁ%’ﬂfﬁ@ HA&iORER FEBREibicin, doxorubicin
(adriamycin), epirgtigineadperskieing-fifdrouracil, hexamethylmelamine, hydroxyurea, ifosfamide,
irinotecan, leucovorin, lomustine, mechlorethamine, 6-mercaptopurine, mesna, methotrexate,
mitomycin C, mitoxantrone, prednisolone,predrisone, procarbazine, tz oniteQ streptozocin, tamoxifen,
thalidomide, thioguanine, topotecan, 10 gsting, vingfistine, vind g, aminoglutethimide,
L-asparaginase, azathiopripg @n 3 ine,Lus stilbestrol,
2',2'-difluorodeoxycytidine, doc , eryt rohﬁﬁroxﬁonylﬁdenine, thynyléstradiol,
5-fluorodeoxyuridine, 5-fluorodeaxyeridine monophosphate, fludarabine phosphate, fluoxymesterone,
flutamide, hydroxyprogest& e caproate, idarubicin, interferon, medroxyprogesterone 15 acetate,
megestrol acggate, melphalan, mif6tane, paclitaxel, oxaliplatin, pentostatin,
Nphosphonoacetyl-L-aspartate (PALA), plicamycin, semustine, teniposide, testosterone propionate,
thiotepa, trimethylmelamine, uridine, vinorelbine, epothilone, gemcitabine, taxotere, BCNU, CCNU,
DTIC, herceptin, ayastin r%itux, orafenib, gleevec, iressa, tarcev. aRam in.actinomycin D,
sunitinib (sutent). é(?;i%'gisf\?éc %%r&fﬁ%ﬁ???é?’ ?eeﬂiﬁ %Omk%jﬁr%zylagc%?ge@sfﬁggqmprlsiéllw%lr)]aﬁggst one quinoxaline

derivative accordintPflePfRLESAIMS 1 to 4.
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25 16. Medicament according to Claim 15, comprising a quinoxaline derivative in combination with at
least one further pharmaceutically active compound and/or pharmaceutically acceptable carriers
and/or auxiliaries. 30 17. Process for preparing a medicament according to Claim 15 or 16,
characterized in that one or more quinoxaline derivatives according to any of Claims 1 to 3 are
processed to pYraeeEdtical preparations or converted into a therapeufi€AIKFHE&BIESIdrm with

acceptable carriers and/or auxiliaries. 19

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(2, 5-dimethoxy-phenyl)-
ethyll-urea {Compound 115)

|
Ci \N]\NJ\NAJQ\O
SASeEate
HO
Cl

5
1-[2-(4-Chlaro-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl}-quinoxaiin-2-yll-urez
{Compound 118)
N Ci
Cl >
N N N
H H
HC
10 Cl
1-[2-(3-Chloro-phenyl)-ethyl}-3-[7-(3,5-dichioro-4-hydroxy-phenyl}-quinoxalin-2-yil-urea
(Compound 117)
15

N
C O SN NJ\N cl
H H
HO
Cl
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1-{2-Cyclopentyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(Compound 118)

HO
Ci

5
1-{2-Cycichexyl-ethyl)-3-[7-(3,5-dichlore-d4-hydroxy-phenyl}-quinoxalin-2-yi]-urea
{Compound 119)
N
Ci =
N N N
H H
HO
10 Cl A
1-(2-Cyclohexyl-ethyl}-3-{7-(3,5-dichloro-4-hydroxy-phenylj-quinexalin-2-ylj-thiourea
{Compound 120)
15

N
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1-[7-(3,5-Dichloro-4-hydroxy-phenyl}-quinoxalin-2-y]-3-i2-(4-hydroxy-phenyi)-ethy(]-
thiourea (Compound 121}

N OH
Cra Rk Lr
Cl O \N N/U\N
H H
HO
Cl

5
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-3-(2-pyridin-3-yl-ethyl)-thiourea
{Compound 122)
N N
T D
Cl N )L x
N N N
H H
HO
10 Cl
5. Pharmaceutical composition comprising a pharmacologically active amount of at
teast one compound according to any of Claims 110 4.
15

5. Pharmaceutical compoesition according to Claim 5 where the composition comprises
at least one further pharmacologically active substance.

20 7. Pharmaceutical composition according to Claim 5 or & where the composition
additionally comprises pharmaceutically acceptable carriers and/or auxiliaries.

8. Pharmaceutical composition accerding to any of Claims 5-7 where e additional

25  pharmacoiogically active substance is selected from the group consisling of:
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asparaginase, bleomycin, carboplatin, carmustine, chlorambucil, cisplatin, colaspase,
cyclophosphamide, cytarabine, dacarbazine, dactinomycin, dauncrubicin, doxorubicin
{adriamycin}, epirubicin, etoposide, 5-fluorouracil, hexamethyimelamine, hydroxyurea,
ifosfamide, irinotecan, leucovorin, lomustine, mechlorethamine, &-mercaptopurine,
mesna, methotrexate, mitomycin G, mitoxanirone, prednisolone, prednisone,
procarbazine, raloxiten, streptozocin, tamoxifen, thalidomide, thioguanine, topotecan,
vinbiastine, vincristing, vindesine, aminogiutethimide, L-asparaginase, azathioprine, 5-
azacyiidine cladribine, busulphan, diethylstitbesirol, 2',2-difluorodeoxyeytidine,
docetaxel,  erythrohydroxynonyladening,  ethynylestradiol,  5-fluorodeoxyuridine,
5-fluorodeoxyuridine monophosphate, fludarabing phosphate, fluoxymesterone,
flutamide, hycroxyprogesterone caproate, idarubicin, interferon, medroxyprogesterone
acetate, megestrol acetaie, melphalan, mitotane, paclitaxel, oxaliplatin, pentostatin, N-
phosphonoacetyl-L-aspartate (PALA), plicamycin, semustine, teniposide, {estosterone
propionate, thiotepa, timethyimelamine, uridine, vinoreibine, epothilons, gemcitabine,
faxotere, BCNU, CCNU, DTIC, herceptin, avastin, erbitux, sorafenib, gleevec, iressa,
tarceva, rapamycin, actinomycin D, sunitinib (sutent).

9. Compound according to any of Claims 1 to 4 for use as medicament.

10. Use of a compound according to any of Claims 1 o 4 for preparing a medicament
for treating tumour disorders.

11. Use of a compound according to any of Claims 1 to 4 and 10 for preparing a
medicament for treating active compound-resistant tumour disorders.

12. Use of a compound according to any of Claims 1 to 4 and 10 for preparing a

medicament for treating metastasic carcinomas,

13. Use according to any of Claims 10 to 12 where the medicament additionally
camprises at least one further pharmacologically active substance.
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14. Use according to Claim 13 where the additional pharmacologically active substance
is selected from the group consisting of:

asparaginase, bleomycin, carboplatin, carmustine, chiorambucil, cisplaiin, colaspase,
cyclophosphamide, cytarabine, dacarbazine, dactinomycin, dauncrubicin, doxorubicin
(adriamycin), epirubicin, etoposide, 5-fluorouracil, hexamsthylmelamine, hydroxyurea,
ifosfamide, irinotecan, leucovorin, lomustine, mechiorethamine, §-mercaptopurine,
mesna, methotrexate, mitomycin G, mitoxantrone, predniscione, prednisone,
procarbazine, raioxifen, streptozocin, tamoxifen, thaiidomige, thioguanine, topotecan,
vinblastine, vincristine, vindesine, aminoglutethimide, L-asparaginase, azathioprine, b-
azacytidine cladribine, busulphan, diethyistilbestrol, 2" o'-giflucrodeoxycylidine,
docetaxs!, erythrohydroxynonyladenine,  ethynylestradiol, 5-flucrodeoxyuriding,
5-fluorodeoxyuridine  monophosphate, fludarabine phosphate, fluoxymesterone,
flutamide, hydroxyprogesterone caproate, idarubicin, interferon, medroxyprogesterone
acetate, megestrol acetate, melphalan, mitotane, paciitaxel, oxaliptatin, pentostatin, N-
phosphonoacetyl-L-aspartate (PALA), plicamycin, semustine, teniposide, iestosterone
propionate, thictepa, trimethylmelamine, utidine, vinorelbine, epothiione, gemcitabine,
taxoiere, BCNU, CCNU, DTIC, herceptin, avastin, erbitux, sorafenib, gleevec, iresss,
tarceva, rapamycin, actinomycin D, sunitinib (sutent).

15. Medicament for treating tumour disorders, comprising at least one guinoxaline
derivative according to any of Claims 1 to 4.

16. Medicament according to Claim 15, comprising a guinoxaline derivative in
combination with at least one further pharmaceutically active compound and/or
pharmaceutically acceptable carriers and/or auxiliaries.

17. Process for preparing a medicament according to Claim 15 or 16, characterized in
that one or more guinoxaline derivatives according to any of Claims 1 to 3 are
processed to pharmaceutical preparations or converted into a therapeutically usable
form with acceptable caniers and/or auxiliaries.



