-1- Quinoxaline derivatives and their use for treating benign and nali gnant
tunour di sorders Description 5 Technical field The present invention
rel at es twoquiomazabi ne derivatives, their preparation amrdTiEPRIN0/063881 aS

medi canents, in particular for treating benign and malignant tunours in
humans and 10ot her mammals. State of the art 15For the next few years, a
dramatic increase in oncoses and tunour-related deaths is expected

wor | dwi de. In 2001, worl dw de approxinmately 10 mllion people were
suffering fromcancer and over 6 mllion people died fromthis disease. The
devel opnment duibexatine derigative$ and theimise! fodtreatagebenigrharghmaligrapatunses i n t he
pl ant ki ngdom in the animl kingdom djﬂjg humans. The general |y

recogni zed nul ti step nodel of 20 carcinogéenesis assunmes that as a result of
t he accunul ati on of a nunber of nutations in an individual cell it is so
nodi fied in hd3riftlon! i feration and differentiation behaviour that finally,
via beni %n intermedi ate stages, a nmalignant state with netastasis is
reached. °Behi nd the term cancer or tunour, a clinical picture with nore

t han 200 di ffeeheitdl fielddi vi dual di seases is hidden. Oncoses can proceed in a
beni gn or malignant manner. 25 The nost inportant tunours are those of the
| ung, the breast, the stomach, the cervix, the prostate, the head and neck,
t he | ar ge anthespredent inmérdist ratates tohpiinoxelme danvhtivése thelirqoepasation @endl tHEherse ar e
great differ ﬁmm&%
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whi ch i dOparathermammals t he advanced stages or on netastasis are at present
treatable with 30 difficulty or untreatable. The three pillars of cancer
control are still surgical renoval, irradiation and chenotherapy. In spite
of great advances it has still not been possible to devel op nedi canents

whi ch bri ng stbeuif the amar ked prol ongati on of the survival tinme or even a
conplete cure in the widespread solid tunmours. It is therefore neaningful
to invent novel nedicanents for the control of cancer. - 2 - Quinoxaline
deri vat ives fordhd nexdifevy vemisiye diaplatic aciegps in onoobes angclamolicrglatécneradtsriy as
phar macodynagheabd wodflide/  SRAPALMARaAAS Sl b inifoPbaplew ot ming Neses.

Qui noxal i ne derivatives are described in the docunent 065 Al as
Pl 3K 5 i nhiAm &arcer japd ©oner Hanikion p@s%@'ﬁdofmé@% disgagen ding glemelgprgent of

inhibitors, tumotiRas @aﬂjeaﬁmékmaf&é@aﬂh@ﬁer%mm i ﬂl@rpﬁantlkl’hgﬂ&ﬂ pathent s
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W99628&D anchrd}YédBo&sames that a$ratr®utt@f:thptaocuraﬂ:ht&)gmﬁBsmmber'l'difemjtattoes ature

reference J. in %’ﬁ%.v%‘u%meu%qg’%o m%él’ﬂe ?ﬁé prc;ll l&%rénngtlo%mhg\ﬁa]rﬁh Qf XK469

derivatives wth qul noxal i ne st ruc(%ure ange %ﬁ’e%{nlduse as ant 1 tunour agent S,
the |iterat uinelly. effaeb@mmemteanwte Réagearx maligeet staBagitrdestesiapeds cracheskal i nes

as Fl k-1 inhadhidothe @R céncdVes: tufBeMa éi%ﬁ;%l Rthire With RSS! thBeD0b Nerferent

preparation of CNS-active gui noxalines. scri 8%()[ on of the invention
The present NHVEHR disRases|isbidden: 9”&%%&?8IW9¥8%@& ign smglangHdnayeRer al

formul a2s, tmheth&dtimporepaturouRaréiidsé of hB@ing, K8 Hraast, FRROdtEAAIN the, celvik,
particul ar ftﬁ([:- pltorsFa?e Itr?eghgaedne{n nechhe large and small intestine, the liver and the blood
system. There are great differences with respect to course, prognosis and response to

therapy. More than 90% of the cases recognized relate to solid tumours, 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,

irradiation and chemotherapy. In spite of great advances it has still not been possible to

develop medicaments which bring about a marked prolongation of the survival time or

even a complete cure in the widespread solid tumours. It is therefore meaningful to

invent novel medicaments for the control of cancer.



20mal i gnant tunours in humans and other mammal s. Surprisingly, it has now
been found that in particular quinoxaline derivatives having a urea or

t hi our ea Woaow/hame excell ent cytotoxic activity in variPCUELPhaoms3SYLMTOUr
cell lines. In nanonolar concentrations, they inhibit the division inter
alia of intestinal 25 carcinoma cells2-ovarial carcinoma cells, prostate
carcinoma cells, uterus carcinoma cells, glioblastoma cells, lung carcinoma
cells, leukaem a cells and breast cancer cells. The qui noxalines according
to the invention having a urea or thiourea group are highly active in
particul ar aQgooxata darivatiedsl ark ifindisg messiysdppiitatibas ¢ shapinatdutical doduetrulasci n and
vincri stine. i i - t i.poxal i nes of
'he gener ai 30 2RIl BUEREL AR RS L BBl ehe LB BRN T

bi ol ogi cal action, and that use as an active conmpound in a medi canent for

cont roll'ing @@H&%ﬁr@@erﬂﬁaﬁ%sdﬁésdés§riﬁehahQtfm@ro%c@ﬁ&ﬁiWb@8/14’r06@ A1 lak Fi’lféKan
obj ect of the present invention to praovide cytotoxic substances suitable

for treafi ngnibiosy ga themBient ME2PUHRRRES o f5loor eapisanhPrOBa e s gpatent
resi stence t\Wwooshes423edisCc DMNLishiBiRds,i h CHAS e patehts "BVESI54$56; QvWDIdsA0sm. SThi s
obj ect is achi @ﬂ gy J I § i i ves gKg¥ al la | RS
R5 Formul a f‘%ﬁg P h“@gogg@%é;ﬁ’v ?6@0:@?%‘?% and) 89@5@ )ash@%‘?%éﬁ, (ii)
unsubst i t ut eldkdyrosiubsdnasat ietibita@l.- ©1 e alalepts, VEGYIERBST yemd 0WWQU7034E8I @gen, R2
/'R3 are: glutamate receptor antagonists. The literature reference J. Med. Chem. 2001, 44, 1758
10 describes the synthesis of XK469 derivatives with quinoxaline structure and their use
as antitumour agents, the literature reference Cancer Research 1996, 3540 describes
quinoxalines as Flk-1 inhibitors and J. Med. Chem. 1981, 24, 93 describes the

preparation of CNS-active quinoxalines.
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Description of the invention

The present invention relates to quinoxaline derivatives of the general formula |, to their
preparation and to their use as medicaments, in particular for treating benign and

20 malignant tumours in humans and other mammals.

Surprisingly, it has now been found 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
25 carcinoma cells, ovarial carcinoma cells, prostate carcinoma cells, uterus carcinoma
cells, glioblastoma cells, lung carcinoma cells, leukaemia cells and breast cancer 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
vincristine. The present invention demonstrates that the quinoxalines of the general
30 structure | are highly potent with respect to the biological action, and that use as an
active compound in a medicament for controlling cancerous disorders is therefore

possible.



30(i) hydrogen, (ii)unsubstituted or substituted (Cl-Cl2)-al kyl, -4- |RLI
is: (lI)hydrogen, (ii)unsubstituted or substituted (Cl-Cl12)-al kyl,
5(iii)unswboivusad or substituted cycl oal kyl, (iVv)unsulpSTiEPediesisp1
substituted heterocyclyl, (v)unsubstituted or substituted aryl,
(vi)unsubstituted or substituted heterparyl, (vii)unsubstituted or
substituted al kylaryl, 10(viii)unsubstituted or substituted

al kyl heteroaryl, and R5-R8 are: 15 (i)hydrogen, (ii) unsubstituted or
substituted (Cl-Cl2)-al kyl, (iii) unsubstituted or substituted aryl, (iv)
unsubsti t ut et isoan shjestt oft the guledset averdioy|tp pravidehajtagen sullinces cyidabte for
(vii) hydroxytLe'ating a large number of tumours, in particular in cases of resistence to other

medicaments and in cases of metastasic carcinoma.

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

R8
R7 N R1
L
= R4
10 R5 R2 R3
Formula |
15
in which
Xis: oxygen or sulphur;
20
R, is:
(i) hydrogen,
(i) unsubstituted or substituted (C4-C+,)-alkyl,
25 (iii) cyano,
(iv) halogen,
R, /R; are:
30 (i) hydrogen,

(ii) unsubstituted or substituted (C4-C+2)-alkyl,



(viii)(C1-C12)-al koxy, (ix)am no, (x)carboxyl, alkoxycarbonyl, carboxyal kyl
or al koxycar bonyl al kyl , 25(xi ) al koxycar bonyl am no,

al koxycarwornylearrsneal kyl , and where at | east one of thePsulEPLim0sIsvs R5- RS
has to be an unsubstituted or substituted aryl or heteroaryl radical. 30
Some of the ternms used in the descript4don and in the patent clains are
defined below. The term "al kyl" includes for the purpose of this invention
acyclic saturated or unsaturated hydrocarbon radicals which nay be branched
or straight-chain, having 1 to 35 12 C atons, i.e. Cl_12-al kanyl s,

C2_12-al kenyl s and C2_12-al kynyls. In this connection, alkenyls have at

| east one C-Kiigtoubl e bond and al kynyl s have at |east one C-C triple bond.
Al kyl is preferablm sel <i% fron1the group conprising nethyl, ethyl,
n-propyl, - ropyﬁ;‘f[itr butyl, sec-butyl, tert-butyl, n- pentyl
|sopentyl neopentw nmﬁﬁ%vwkmzﬂﬁé%?mﬂmhﬁbéhyﬁmybthyIenyI (vinyl),

?t g&gylcge_slproggnyl $|0041%Ecgﬁ%te¢&léagrhl@&yfmgk CHZ) tC|-l3)I DLODVHV:

- ent en pent yny exenyl ,
hexynyl, heptenyl, ﬂepﬂ?ﬁ@%“mgﬁﬁg %mgﬁ %%?9%§[L 5 The tern1"cyc|oa|ky|"
means for t he purp@$eslm@ummummuanMﬂmmmdmmcl|c hydr ocar bons having 3-12
carbon atons, which..may r ted. It is possible for the
| i nkage to the cong(g nlgg?&ﬁﬁe% g Stgejsrt'ateﬂbruc%rg?e | to take place via any
possi bl e ri ng nenb@i) oﬂmSW@ﬂwymeauMymﬂe¢ﬂwwﬂwl The cycl oal kyl radical my
al so be qpart of a (an) ans&&‘ﬂ%ltéﬁcéf%hﬂ)éﬁtﬁéloeéll@fﬂeté‘: term“heterocyclyl”
stands for a 3-, 4- mbered cyclic organic radical which
conpri ses at Ieast 1 mhere approprlate 2, 3, 4 or 5 heteroatons, the
het er oat ons ¥¥ing i dentical or different and t he cyclic radical being
saturated or %é unsat urated, but not aromatic. It is possible for the
|l i nkage to t PR ¢Bfpounds of the general structure | to take place via any
possi bl €5ri ng nenb@y of hydnegehet er ocycl yl radi cal. The heterocycle nmay al so
be part of a bi pol eteroatons are nitrogen
oxygen and sulphur(II M&%E%@ g?Xﬁ%%?hum ﬁEQ%' %rdcyclyl radi cal to be
sel ected fromthe ghbupumwhﬁﬁWSdﬁ@ﬂ@@ﬂW@ﬁydiofuryI tetrahydropyranyl,
20pyrrolidinyl, pipgyi duﬁmbst.mb@w@%bmmkdﬁ@@m&w phol i nyl . The term "aryl "

means for the purp?%e ohlt i's invention aronmati’¢ hydrocarbons having 6
alogen,

20 (vi) cyano,
(vii)  hydroxyl,
(viii)  (C4-Cqz)-alkoxy,
(ix) amino,
(x) carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl,

25 (xi) alkoxycarbonylamino, alkoxycarbonylaminoalkyl, and

where at least one of the substituents Rs-Rg has to be an unsubstituted 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 “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. Ciqz-alkanyls, Csi-alkenyls and C,.i2-alkynyls. In this connection,
alkenyls have at least 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,



to 14 carbon atons, inter alia phenyls, naphthyls and anthracenyls. The
radi cals nmay al so be fused to other saturated, (partially) unsaturated or
aromat i c woregrsypstiens. It is 25possible for the |inkagePCo/FEPb@oossspounds of
the general structure | to take place via any possible ring nmenber of the
aryl radical. The term"heteroaryl" stmnds for a 5-, 6- or 7-nenbered
cyclic aromatic radical which conprises at |east 1, where appropriate also
2, 3, 4 or 5 heteroatons, the heteroatons 30 being identical or different.
It is possible for the Iinkage to the conpounds of the general structure |
to take placbpmbﬂ amywpeeebwwemﬁhmMnmpmﬁw isbpdnid feepentgdanybxyl,athegl,. The
het erocycl e par cy ystem fe red
B2 t%ﬁwg%w 8;1 )}@en rﬁngl lprﬁ%n% lf'c'HCcﬁ &g c'ﬂ;% Ehe

het er oat ons are reférred

het er oar yl r-@dﬂf@"&l) Cﬂ"@) beopgel EEHeE= €Ho-rﬁEtQﬂ©ngmlIm1ybbnmyl maﬂ@nplymrtwryl :

furyl, thieny h | Yihpt i | 35pyrazolyl, imdazolyl,
pyri d| nyI yérXFrrl%{l eg@lg,, E%’/?%Z@?Kﬂ Odté&grl%g}fl n pht hal azinyl, indolyl, - 6
- |ndazonI i ndol i zi nyl, quinolinyl, |squ|noI|nyI qU|noxaI|nyI

QU: Ea|20| i l”Y'TheC@Frﬁaé)Qidélkyl PR ZbMink pu%&@@?h*trﬁ@||rﬁ}¥||1t|ona®fzilcdhﬁﬂd>oar55|ﬂ§ Eer r5ns
a ar er oar he ur po esen
e R Ring Y oSt STaE i e e g 6 TS 2o Bl HORS above.

and t he ar yllinkagehtetties ocangdundadﬁtbabemaallstrn&eﬂ I\td &aka p@}:e&+aaédy)ﬂosgbleu|pgto t he
corrpounds of clure b

"cycl oal kyl mémﬁ%&i?@%aﬁ'oaﬁyp adigely T}‘e ol at”‘evr oar“af ﬁ‘ayaﬁo b‘i aﬁ;Pfa and" 10
"al kyl hé@ermvvdlpsvﬁemterm substl tut ed", in the sense of t he present

i nvention, unless explicitly defined above in the description or in the
clainms, is to be understood as nmeaning the substitution of one or nore
hydr ogen r adin®alegm pheterocygly!” giandsafor N €F 3, GuHE, ONFMembpred sydica prgpnic

N(al kyl') 2, Nbamm.w&ommkb%} REx 1, WNBrCEpIEIrRIOAr ¥4 oMNEISRAeradikib, the
NH- S02- aryl , er oar

O N ot ot PSR B BBl 1 . G v e b ok e

SH, S-altbyl ,urGkturd@¥ch-dut Oetadréoyibtic. Q-isppssibl® fdAhalikkabe t@#@Occmnrpphnds of the

0 00 het et o3y UG o2bly e APoBIHle o MDY DL Oy,
0S02- al kyl , @$02- Ahg |hetepRydle Heave plsarogl parw 8)4i-0p) Qoly@pllwsysre(nm)li’r@je)rzdu—lo

%Eet g g;?yrflslté%étomgépé Qltﬁfﬂ% : o%@ﬁ %nBeetuﬁthﬁrIWle ere?@re@QoﬁltH%Vhete%@fl yl,

NH- het er oar yF¢ 'C%ItRﬂe S"d%?‘bé{PrIQytlhe %@{%F%Rf@l”ﬁltetr%ywow}" F‘r’értaBYQB‘é?yW”y' wher e
t he radiopal spyralididll, piperievi@) Spdrksihyl and Meippoigycl yl ", "aryl"™ or "heteroaryl"
may al so be substituted. The substituents can be identi cal or different,
and the substitution can be in any possible position of the alkyl,

cycl oal kyl , Trettemoayyd1 mpégnsdonthe purdodeaif drioavsrtion adingdit hy@écapuing avisg 6t ut ed

radical s ar eotig BRAINASHSYAILRSEANL SRbRRIGH A RBRY SUBSEALHE Ry for

exanpl e di- or trisubstituted erent or on sanme atons,
for exanpl e 3$q _afysed tuetber wiuretag (sariiellyd Apssinatad ofpmeatia ring sysiese o CF3

- CH2CF3 81 3los6ibkfrer m@nmu%%lts 'tr%r‘§on@p%uh(ﬂ‘s bftBe geﬁ&alosftruc% () takeHisEd GEIC 2.

30Pol ysubstituti on can entical or different substituents. If the
conmpounds ofartyrﬁ’é?sﬁ@ﬁ.ﬂ?%l"eﬁ‘agrrfﬁlt%? V4l di ng to the invention have at | east
one centre of asymmetry, they can be present in the formof their
racemates, i'Fhettgrem fheteroaryl 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 compounds of the

general structure | to take place via any possible ring member of the heteroaryl| radical.

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,

35 pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, phthalazinyl, indolyl,



the pure enantioners and/or diastereoners or in the formof m xtures of

t hese 35enantioners and/ or diastereoners. The m xtures can be present in
any desi rw02nimitfyorati o of the stereoisoners. - 7 - TRaS/EPR@o/0s3sanpl e,
t he conpounds of the general fornula | according to the invention which
have one or nore centres of chirality-@nd which occur as racenmates can be
separated into their optical isoners, that is enantioners or diastereoners,
by nethods 5 known per se. The separation can be carried out by colum
separation on chiral phases or by recrystallization froman optically
active sol vendazolyl, usdaligingn qopbinyal ibyquastiny.eqaicoxdlino, tasazoltinyl, byarbazolyl,
derivati zati I tive reagent, such as, for exanple, an
optically ac @hfgﬁ cﬁ'%a da!scﬁ Fsi]}gquent renoval of the radical. 10If
possi bl e, the conpounds according to the invention can be present in the

form of the fRUtpMEI %IK¥II@/I9 SOTAQIMRESoPfI h%nge&eml plrBb<Bd| & Iheag@-@érﬁ' ng to
t he |nvent|on can, have "a sufficientl basi c group, suc f or

exanpl e, %a dPY%?’ythaE@%rﬂﬂF\?dBPtefc@N' I‘%Yeythar'ﬁ‘ﬁé'”gs i@"”ﬁ% aE%\I?vé'f'q ibg 3t o

t hei r physi adragiter@drylyradica eplickel aissald, s-alkgl grgup othg&Bmpo@itd dPrigagéreralCi ds.
Preferably, the phlar maceutical ly acceptable salts of the conpounds of the
gener al StI’UCC[ u according to the invention are fornmed with hydrochloric
aci d, hydrobrom c aC| d, sul phuric acid, phosphoric acid, nethanesul phonic

acid, ptolu «dy Nk £ a d,
S1 T ubr oacar i SEieRiof 36} florGBa RN @] 5P Sehib 6gbgr agh o,
mal ei ¢ d8id, a'sLWIB%tPWiaB" a&\edemt aﬁupﬁﬁwt@d al ge Slea%,eeﬂﬁ tge @fﬁsént irgganitien, gnjegs

enboni ¢ aci dexprmt@d@éﬂn@d agbb inf mavdésgnp%h dr id ad blﬁln%CIsdto 6d LUhddistB6d ds
glutam c acid or aspartic acid. The salts forned inter alia,

hydrochl ori d”é%a”"IIJyEIPo"HP%IWItIEIBsOf OEﬁlobﬁ}ﬂr 2 8YIrAgReYy @S@ﬁ'é Lhyd?\aﬁ'e@ 'p%sﬁﬁaat es,
met hanesul phmﬂzatl\&ﬁalkyloslwaylesl(allqa{, m}ma:oe@kw bivie- @b ey R Nt COF rastdradirgls NH-

acetates, tr I SN I I I es,
succi nat es, # %%‘t(yzt es, rfeﬁr%\t es, géﬁﬁ ﬁrotar I ORf'r_a"nalc’?l%l@ﬁae’[”mi ﬁﬂ%r gtag@ Rlﬂact at es,
citratesld gI SO Atrabasroant %ﬁ@ﬁmla& NRHEOYP-aryt Ml idP@ O hegeroatye @4 t541. f or med

of the compagiggls, SACEEA] Waki 6158, IKBUILPD EBLNOILS RoERIRLRE A Nt egr al

or nonint egra e Co of 't eneral mul a

accor di ng toa"fWIeO1%QE?1@rybrP -EENO-heterppryly QbR Mil-Aky, 91@@1 plevill -GNt ¢
group, such eﬁf fcpcowmb@aryl heos@iH oXy$OogsIRMP, OQ@z-ﬁﬁyﬂve@$©9hét%ert heir

Py o9 LRSS L ALY LA R 08 LR e

cal ci umZOydrmIackgl CE)Jartyab:ICDhele@aryl Shpals SO,-NH, sobelhiedllqammmd-laqn habel am ne,
triethanol a cl phe t a d. ne. The
st oi chi onet p@%ﬁ%‘%@” LIFQ X%loaéga/p%feteqéégﬁb% opme?é?ga% g)shggc@]gr %j%%lgt o the
i nventi on canlkylh “cyrlaalkybs@etseocuelyli, namgroal hmrowmw«aaﬁcabe substifutdde Toé one.
substituents can be identical or different, and the substitution can be in any possible
position of the alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl 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 CF3;, -CH,CF; or at different
positions as in the case of —-CH(OH)-CH=CH-CHCI..

30 Polysubstitution can be by identical or different substituents.

If the compounds of the general formula | according to 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 mixtures of these
35  enantiomers and/or diastereomers. The mixtures can be present in any desired mixing

ratio of the stereoisomers.



Preference is also given to solvates and in particular hydrates of the
conpounds 5 according to the invention which can be obtained, for exanple,
by cryst avDi2astiiom9f rom a sol vent or from aqueous sol ut POm/EPREIOAS38ONE, t WO,
three or any nunber of solvate or water nolecules or integral fractions
thereof may bind to the conpounds according to the invention formng

sol vates and hydrates. 10It is known that chem cal substances form solids
whi ch are present in various atom c states, which are described as

pol ynorphic fornms or nodifications. The different nodifications of a

pol ynor phi ¢ substance can differ greatly in their physical properties. The
conmpounds of; t

oresent in Varfulﬁgfgggﬁﬁpﬁé tﬁ@%&ﬂ%oﬁmhs 8t \M%;QII&QI fB%mAIPaécBIéﬁ@ t'(cggftﬂ? @g%n%ﬁ be
met ast abl e. WHchvbave meeoremerec@er\trgs §f @blralltyoarzﬁowbgfmm@r(ﬂs r@b@@j@marabef ornmul a

| which are ghosen ihtbarait fiRiciddnim, rilﬁlat%eér?a(ﬁ%rﬁ&s or diastereomers, by methods
201- cyclopentyl 347- (4-hydr oxy- 3- met hoxyphenyl ) qui noxal i n-2-ylJurea (1)

1- cycl oh@xy 1K"8W?_RE4.- SﬁyJP%WP%IaII%YI R PP HEAIPD) Qi oA Th-SSRJFRY Iy &y cisg

1- cycl ohexy 1phd4ds 6Bb§1~r@brméntz@wphemyé@ qpticany(ad;tlve sotvght oif @gind 3h optically

(]:I-|43 23y|4] S:, gEtt?C)?é{lg %Xée) 8rubyn8erlva{| tlgn ¥V]T]“| an optlgealy efc?vet rrelaE;(lan ,Oéu%ﬁcet ¥| ) pi peri
25147- ( 4- hy dreryple3ameptiveliyqutiengltohgl iand xedse quedt semoval-qdjherrydiicalea (5)

147- ( 4- hydr oxy- 3- met hoxyphenyl ) qui noxal i n-2-y1]-341-(2,2,2-trifluoroacetyl)
pi peridin-4- yl]urea (6)

1- benzyﬂ034ﬂfP%ﬁﬁVﬁﬁ@%VHEDW%FW@%V@ﬁ@ﬁyW?qUPH%WdEPﬁBIKVEPUﬁéE”PVUOﬂhe

1- cycl opent yidatdéhérs( 3, 4- di met hoxyphenyl ) qui noxal i n-2-ylJurea (8) 30
l-tert-butyl-3-[7-(4-hydroxy-3, 5- dinethylphenyCQUinoxalin-2-y|]urea (9)

1-tert-butyl-347-(4-hydr - h I 2-vyl .

147624 yar ol ST AR rorrahg T B8 e G, St6 drbse (1) -
9 - 1-cycl ommbnfﬁﬂﬁas(dgrbymrsﬂxlyaé} or ekamptd) l mh&:myls)acpndaryxmltémara -aplijeur ea

12) 1- I I

(1) 1275 a R NEREE o el Oaidars, clRL N ARCTYIIHIGHE Al BrobhE!! 72
147- (4- hydr o30ds3 Prefeliahiyt el phersmgcrudicaiyxabceptable ysejts 3f tthe gpimepur@s\dfuthea (15)

5147- (4- hydr Q@{¥rap shudlef BM&&&I@@M@Q% R%AlidN 2/ Yokhed-WTRL AydréthRaic (&8
147- (4- hydr oxy- 3, 5- di et hyl phenyQqui noxal | n-2-y1] - 3-i sopropyl urea (17)

1- butyl-347- I(V@“IWH‘I'%X?/C@ 5U'HI‘LIﬂ§t Ry p HRBRFR PGS %@«ameﬁﬂazew th&?ﬂ@aa%'ie)lo-

1- et hy1- 347-toiheRssdipasnic Jicht; danhidyadr)edimhis caeidIaxalid Acid: WiLisrbeeetic 184,
ooyl obgxy I AT ot A Qe S IR SINb ) D0RNd B Ny o2
101- cycl ohexmdendid Acid3malicdadd | emnmnit- dvidd mexg gllveavyd, Yiquoarivoecl, ilavti@ agibl) ¢itic our ea
Eg%g 1- et hy Is Af Gk Wi YasBartc AoBTRY SRRV hd AN & dill; RydfddnloRbur ea
1- cycl opr opyvdgprontidesny giiivhajes3, mudiiaensuin/iagase nglopefiiteso xakethangsuphprai¢our ea

(23) tosylates, carbonates, bicarbonates, formates, acetates, triflates, sulphoacetates,
1- cyclopentyl 347 (4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n- 2-yl | t hi our ea
(24) oxalates, malonates, maleatés, succinates; tartrafes, malates, embonates, mandelates,

(12t )ert buéI Yy lfrudhafafes( I%ciﬁu}éﬁr ciytesy, dfutéihaﬁféé bgd ﬁflﬁﬁytb&.mhewahorﬁbt@-qﬂtﬂd dlteur ea
5) 151-dodec 7 en qU|n = urea . .
1205 chiror o e BB R I A R, hR e by nsgoral or
1- (3, 4- di metriopingdgead yltio®- ¢ Brphenyl qui noxal i n-2-yl )urea (28)
1-al l y1-3-(7-phenyl qui noxal i n-2-yQurea (29)
1- cyclopentyl 3- (7- phenyl qui noxal i n-2-yl)urea (30)
The compounds of the general formula | according to the invention can, if they contain

a sufficiently acidic group, such as, for example, the carboxyl group, be converted into
their physiologically acceptable salts with inorganic and organic bases. Suitable
inorganic bases are, for example, sodium hydroxide, potassium hydroxide, calcium
hydroxide, suitable organic bases are ethanolamine, diethanolamine, triethanolamine,

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



20147- (4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n-2-y1] - 3-i sopropyl t hi our ea
(31) 1-butyl-347-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n-2-yl]thiourea
(32) 147-wo-2hwdinsny- 3, 5- di met hyl phenyl ) qui noxal i n- 2- y1] P8TEPntiplosasen ( 33)
1-cycl obut y1- 347- (4- hydr oxy- 3, 5- di et hyl phenyl ) qui noxal i n- 2-yl ] t hi our ea
(34) 1-hexyl-347-(4-hydroxy-3, 5-di netdg/d phenyl ) qui noxal i n-2-yl Jurea (35)
25147- (4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n- 2-y1] - 3- propyl urea (36)

1- dodecyl- 347- ( 4- hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl]Jurea (37) - 10

-1- ( 3- chl or o-f2mmaet dftheptremyolihdBdato(dhgnty dineoixyerBiph cahn imethisychpd bergQirdegnaaal | n- 2-y
| Jurea (38)

1-(3- acetylp(gnmﬁgmgkgmk(ﬁﬁg%roxy 3, 5-di et hyl phenyl ) qui noxal i n-2-yl Jurea
(39)

1-(3, 4-di rretnwemew&)as% Jer(ésgaﬂdéthn&.é pgh.anshx+&&e§wfhnéJIcang&Jrid9 2-ylJu

rea (40) 51-ally]l- - r oxy- di met hyl phenyl ) qui noxal i n- 2-yl Jurea
(41) 1-cycl o%fé?@i‘géﬁ‘f‘e('%’eﬁg‘ﬂ}‘%ﬁd@ %ﬂ”‘sbecﬁbﬁ?é'f y [P RIS 34}!&:“%%@&!2??10”2*% furea
(42) solvent or from aqueous solutlon Here, one, two, three or any number of solvate or

1-(2, 4- dlneth hen dr o en ui noxal i.n-2-yl]u
rea (43) 1 CRTOBR R ol TP iR SR S T e AT ) Tt e
(44) 1- adandhemnmﬁwyﬁx@m@ﬁmHHEHWhQUwhdxal|n 2- yI)urea (45)

10147- (4- hydr oxy- 3, 5- di net hyl phenyQqui noxal i n-2-y1] -3-p-tol ylurea (46)

1- (3, 4-di chl orophenyl) - 347- (4- hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl ] ur
ea (47) 10  ltis known that chemical substances form solids which”are present in various atomic

(13573) (4- hydr ostytes, Wnieh R RBbRHRBAYAs) Ao MERALT Brds Yol Imaifcatidiet R yawegst! ) ur ea
1- adanant an-"1odfAcatiors. qf 2-nlase Libstan e ERMIT SR J ek 8REIehe 2P ST ea
(49) The compounds of the general formula | according to the invention can be present in

(1g(7)) (4-hydro a¥|ou§ polymorpgh %IHRQE\:N% %‘#t'aﬁ‘mor%‘c‘?‘ |flcat|onsy12]y b3e rﬁ&gg t})Ta.l en-2-ylurea
15147- ( 45hydr oxy- 3, 5- di net hyl phenyQOqui noxal i n-2-y1]-3-(1, 1, 3,3-tetramethyl b

utyl)urea (%estgreference is ﬂlven o0 compounds of t e eneral formula | whlcg are chos n from
147- (4- hydr oxy- phenyQCgui noxal ih-2-y1 f— 3-pyridin-3-ylurea (52)

1-((R) -1, 2- dﬁﬁﬁﬁﬁWW@ﬁ@B@ET 347- ( 4- hydroxy 3 5- di net hyl phenyl ) qui noxal i n-2-y
| Jurea (53)
1-((S) -1, 2-di net hyl propyl) - 347- (4- hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n- 2-y
| Jurea (24)

201- (5- Al or G RE NG HERY P e RGP X e YRy bheny cqui noxal i n- 2
-yl Jurea (55 Cy’]cToM»gA '3%7 EWW&X?/}SC%QBE)%M&@T éun(lgxaprbgm’furgykﬂoxal in-2-yl)urea

(56)

éﬁr?egdf( 2¥§' r oK ¥yl BRI RSB SHEL PR Rlokdim2-Hiflleada) (S) - 2- phenyl cycl opr opy

251I ](2 chl ?r51§576(3ma1irlnytlh@henyﬁly))q@A&a(iﬁlwdr[m/,z,a,tﬁﬁudrdaieétmﬁi;w‘rliemw-yl}uwanoxal in-
yl Jurea

25 1-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yl]-3-phenylurea (5)

1-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yl]-3-[1-(2,2,2-trifluoroacetyl)piperidin-4-
yl]urea (6)

1-benzyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-ylJurea (7)
1-cyclopentyl-3-[7-(3,4-dimethoxyphenyl)quinoxalin-2-yljurea (8)

30 1-tert-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (9)
1-tert-butyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-ylJurea (10)

1-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yl]-3-thiophen-2-ylurea (11)



1-al | y1-347- (4- hydroxy- 3- met hoxyphenyl ) qui noxal i n-2-yl Jurea (D 118068) (59)
1- (3, 5-di nethylisoxazol -4-yl)-347-(4-hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n-
2-yl ] ur eaw0@030/115719 PCT/EP2010/053891

1-sec- butyl-347-(4-hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-ylJurea (61)

1- et hy1- 347- (4- met hoxy- 3, 5-di net hyl pheqwyl ) qui noxal i n- 2- Aurea (62)

51-i sopropyl- 347-(4-nmet hoxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl Jurea (63)

1-i sopropyl-347-(4-met hoxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl ]thi ourea (64)
147- (4- hydr oxy- 3, 5- di et hyl phenyQOqui noxal i n- 2-y1] - 3-i sobut yl urea (65)

1- (1- et hyl pr tpycbhed4-3-[(-4-hyotng:0y5-Birethyiphet g liptatiy-Rjyurea¢¥dl | n- 2-yl J urea
(66)

1- (2, 2- Di met hoyclapeaiphdt)’-(34ydoy-Bpdinsthylchenyldiunexalipt2-phean(13) qui noxal i n- 2-yl
]-urea (67) 10147- 54 Anm _no- phenyl ) - qui noxal i n-2-y 3-isopropyl -urea (68)
147- ( 4- Hydr oki/-(H¥ARRy- 3&@%&2%“%%%6'@ 3 )é'b%‘PBﬁV’U“EPr@é) (69)

147° (5. 5.1 chi' 4§vlarom€¥ R quamx%'zs%zaﬂﬁw T2t “or ca (72)

1-Butyl-347- I 1F 72
151317 (3% 1('@h hg/dr% 'dj'metny r%)%qf?nogét}%n]% |n(1§) );;r og;leauﬁea)(m)

147-(3,5-Dic I XA yl -urea (74)

147- (3, 5-Di cﬂ(%?fcop]yim%gr&;%etg eny%@ ‘@ﬁ"ﬂ@%‘! ﬁ%p%ﬂluéaﬁ{e}gtyl urea (75)

147- (3, 5-Di Chb&%l%# =(RglarexX)s, B@W@Ipwylmm%lm 2yiMifda-($8) sopropyl -urea (76)
1-tert-Butyl-347-(3,5-dichloro-4-hydroxy-phenyl)-qui noxalin-2-ylFurea (77)
201- Cycl ohept-ythyI347-(4-By&rod-8 Blamnah vpHay diinyxfinenyiflyeaque)noxal i n- 2- y1Fur ea
(78) 1-Cyclooctyl-347-(3,5-dichloro-4-hydroxy-phenyl)-qui noxal i n-2-ylFurea
(79) 1-cyclohexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJthiourea (20)

1- Cycl obut y1-347-( 3, 5- di chl or 0- 4- hydr oxy- pheny1) - qui noxal i n- 2- yl phi our ea
(80) 1- dPcl obexstopexyda77-(R5-gichlipwtrt- bsrdasomgqu)mwplhehylitmlow@a wal i n- 2-y1Fur ea

8
(147) ( 3- Chl or beWVINyldr(gkydrexyye brlsngihyirieny apingi iRk dithienrea (22) - 3- i sopr opyl - ur ea
8
S22 oyl opr ob§FIBIPY: -G NuPory -SSRy RSP Y HIPHER A% - 2- y 1] - t hi ou
83
195 (5% o CHPSIRe Y Ay oA S el phsuuinoselp A ilhiowes (24

ea (84) t-butyl-3-[7-(4-hydroxy-3,5-dimethy! lin-2-yIth 25
147 (3 5-Di cme(r)rgty4 rgygiroyxyr/ox henymse &lﬂ){]?\%?awl %Xazm ﬂ] IOUE)er"?e(ne)t hyl -urea (85)

- 12 - 447- (Basaebll handadmstematvimhenys) - qui noxal i n-2- y1] 3- phenyl - urea
(86) 1-Butyl- 34?%%%“ c)ﬂth or o- 4- hgg{?oxg? ?ohenyl) qui noxal i n- 2- A-t hi our ea

(87) 147-( 3, bexnudid-armethyl fhedyip3y7-pheanglihoxtih2omatdar2®)- y 1] - 3- et hyl -t hi our ea
(88) 147-(3,5-Dichloro-4-hydroxy-phenyl)-qui noxal i n-2-y1] - 3-propyl -thiourea

(89) 1-(3,4-dimethylphenyl)-3-(7-phenylquinoxalin-2-yl)urea (28)
5147- (3, 5- Di chl or 0- 4- hydr oxy- pheny1l) - qui noxal i n-2-y1] - 3- pentyl -t hi our ea
(90) 1-allyl-3-(7-phenylquinoxalin-2-yljurea (29)

147- (3, 5- Di chl or 0- 4- hydr oxy- phenyl ui noxal i n-2-y1] -3-i sopropyl -t hi our ea
( 91) ( 1-cyclopentyl- 31(7 phe%quumox%llr? 2?/I)urea (30) yil- Propy

(92 WC' OGPt Y L34 £ 83523 L bRl Sy I X PAERYL) gy noxal i 2- y1] - thi our ea
L0000t o P PR B 2 Y1 o
(94) 1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-pentylurea (33)
1-cyclobutyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]thiourea (34)
1-hexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (35)
25  1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-propylurea (36)

1-dodecyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (37)



10147- ( 3- Chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-i sopropyl -urea (95)
147- (3, 5- Di chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-(3- phenyl -propyl)-th

i ourea (98P 2010/115719 PCT/EP2010/053891
147- (3, 5- Di chl or 0- 4- hydr oxy- phenyl) - qui noxal i n- 2-y1] - 3- phenet hyl - t hi our ea
(97) -10 -

142- (4- Chl or o- phenyl ) -et hyl ] -347- (3, 5-di chl or o- 4- hydr oxy- phenyl) - qui noxal i n
-2-y1]- thiourea (98)

15147- ( 3, 5- Di chl or 0- 4- hydr oxy- pheny1) - qui noxal i n- 2-y1] - 3- ( 3- nor phol i n- 4-yl -
propyl) - t hi b@B-ador¢-29methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea
147-(3,5-Di qg§0r0-4-hydroxy-phenyl)-quinoxalin-2-y1]-342-(3,4-dinethoxy-phe
nyl)- ethyl]- %iourea (100) _ _ _
1-(2-Cycl 0h?%(ﬁéo%fwdheﬁ@W[?)@%Zro&yiaézcﬁrhémyleﬁ&yﬂqm&éwxym@é‘oe@ - qui noxal i n-
2-y1]- 20t hi ourea (101

1|4)7- (3,5- ?ilg’ggscxr-enm%triymdém»e-pt(erhyarbxyqslbmhywﬂsheaqull]noaamwz‘z-wmmhep- 2-yl-eth
yl)-urea

147- (3, 56D chblyt-8-{4dhydroyg;phimpthipheyl)poxadlim2-iydd (4a32- (4- met hoxy- phenyl)
-ethyl]- thiourea (103)

25147- ( 3, 5- Oi-cyelageiyl-2H K dhydsoyy-Blaetipathylghanpipaai oxalirz-yllure342) ( 4- et hyl - pheny1)
-ethyl Furea (104) . . .

147- ( 3, 5- Di chiZst-émetypaedlyd-FHemydrpxgadirethyiphepyhorjnozalip-2-gluszadflet hoxy- phe
nyl)- ethyl]-urea (10 - .13 - , ,

147- (3, 5- Di ch%mg&':% didgrosyametyypishuiainenas-uiuresA32) 3, 4- di chl or o- phen
yl)-ethyl F uye 106 : :

142 (ot br omor SRR XYY SR ST IR AT 30 B3 di ohi or o- 4- hydr oxy- pheny ) -
qui noxal4nn- 2r ywlhL 7 - o U2

91 (2 Bi Sneny LTy B e e L PRI SR Sheny 1) - qui noxal f n-2
-y1lFurea ( _10&?3,4-dichIorophenyI)-3-[7-(4-hydroxy-3,5-dimethy_lphenyl)quinoxalin-2-yé]ureaé47)
147- (3, 5- Di chl or 0- 4- hydr 0xy- phenyl) - qui noxal'i n- 2-y1] - 342- ("2, 3- di met hoxy- phe
nyl) - et hyl [+-pr@ayb@2},5-dimethylphenyl)quinoxalin-2-yl]-3-(4-methoxyphenyl)urea (48)

147- (3, 5- D chl or o- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 342- ( 2-f | uor o- phenyl ) -
et hyl Fur ea 1-adamantan-1-yl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (49)

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

15 1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-(1,1, 3, 3-tetramethylbutyl)urea
(51)

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-pyridin-3-ylurea (52)
1-((R)-1,2-dimethylpropyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea (53)
1-((S)-1,2-dimethylpropyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (54)

20 1-(5-chloro-2-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
(%)

1-((S)-2-phenylcyclopropyl)-3-(7-phenylquinoxalin-2-yl)urea (56)

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-((S)-2-phenylcyclopropyl)urea
(37)

25 1-(2-chloro-6-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
(58)

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



10(110)
147- (3, 5- Di chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1]-342-(2, 4-di chl or o- phen

y1) - et hylWounwa1§7121) PCT/EP2010/053891
147- (3, 5- Di chl or 0- 4- hydr oxy- pheny1l) - qui noxal i n- 2-y1] - 342- (4-f | uor o- pheny1) -
et hyl Furea (112) -11 -

15147- (3, 5- Di chl or 0o- 4- hydr oxy- phenyl) - qui noxal i n- 2-y1] - 342- ( 3, 4- di net hoxy-p
henyl)- ethyl]-urea (113)

147- (3, 5- Di chl or 0- 4- hydr oxy- phenyl) - qui noxal i n- 2-y1] - 342- (4- met hoxy- pheny1l)
-ethyl ] - uret(3gdimethylisoxazol-4-yl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea
147-(3,5-Di ¢ Por 0- 4- hydr oxy- pheny1l) - qui noxal i n-2-y1] - 342-( 2, 5- di met hoxy- phe
nyl)- 20eth )] urea (115)

142" (4 Ol or Bepai )y R-ehbny A kst or Bxsin i@ Ye ey 1) - qui noxal i
-2-ylFurea (116)

14212 (1 g Chl Ozgiﬂ?ﬂl{”l%i[ﬂ()mﬁi’tmﬂhb S3dtehPipherdi)ghhsxam-Ayyes @y - phenyl) - qui noxal i n

- 4- ur ea

251}/( 2- Cpcl oproprgpy-at[nyd-ineBbxy-8,3;dim ethyiphediy ipguhoayiohr Byjurezh@8)y 1) - qui noxal i n- 2-

yl] -thiourea (118)

1- ( 2- Cycl ohekigbprepyhpt-(Baethogy-8.Sdiiroéthyplenghdwrdxalioy2-phieioyed (64di noxal i n- 2-y1F
119

lfr(eg g,ym éhewr 4étyﬁ'3¢r<>)3§4irn%tf3ylwﬂqwléquam42 Wrensekytylprean99) - qui noxal i n- 2-y1F

t hi 120

Ly (58 i b o Bl Or B ey B 5 R YIRS A BB ORY dr oxy- pheny! )

-ethyl]- thi

Lar {5 5. b R B oyl S T ooy TSIV PS MY PRI By AED 1 ety

1)-th |~ f la | di ng t

the: il ont Aearind Pl pRsRIhBSh Lol BRiaraRES! | 0TI 2 LA cast O O

use i'n ment's,” in particular as
anti tumour agetutygfRy- p;,g@)tc{u%g(m@%pg_,sgmr@a ngopt her nmanmmal s. Manmal s

may be donesticated ani mal’'s such as horses, cattle, dogs, cats, hares,

sheep and t heisbpspyl-3-[7-(1-methyl-1H-pyrazol-4-yl)-quinoxalin-2-yl}-urea (70)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-pentyl-urea (71)
1-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (72)

15 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-propyl-urea (73)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-ethyl-urea (74)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-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-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (77)

20 1-Cycloheptyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (78)
1-Cyclooctyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (79)
1-Cyclobutyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea (80)
1-Cyclopentyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-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-yl]-thiourea (83)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-(3-phenyl-propyl }-urea (84)

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-phenethyl-urea (85)



10 According to a further aspect of the invention there is provided a

nmet hod for treating tunmours in humans and other mammal s, characterized in
that at |wesp100nse7igui noxal i ne according to the general POTMPR@E 0053831

adm nistered to the human or another manmal in a dose effective for the
treatnment of tunours. The therapeuticably effective dose, to be 15
adm ni stered for the treatnent, of the respective quinoxaline according to
the invention depends inter alia on the type and the stage of the tunour

di sorder, on the age, weight and sex of the patient, on the type of

adm ni st r at i BiT-@eDicmorbHehydrxgtpheny!)afuinoraint2-@h3-pleertyl-urdh ¢86)edi canent s
according to the invention can be adm nistered as liquid, semsolid and
sol i d phar matBulyk&HH3batierdoroFiydroxpkesnypiogivexalin-2tidhineead’) sui t abl e in 20
each case in the formof aerosols, powders, dusting powders and epipastics,
tabl ets incl bl ﬁ@ [apferad- fﬂyémxé‘tpﬁe”y@rﬁﬂ”é’?‘@ﬁsz Y& 8- th'%’leat@%ns suspensi ons,
gels, ointne tes ul es or su S|tories. The
phar raceut i CQP pSPBRN GBS innBR Besuingr i SRP BB RwBARER: of t he

| nvent i og, 7d(|§%et‘5‘8'h| g0 df] o thr%/ R@fn%%%ltn%l]éé-ﬁ H‘?ﬁ%rgéc’) F%?u wher e

appropri ate ah Prari es ) on pronoters,

sol ubi | | zer sy.z6qyl élbmbrsushydv&gtpha@l Pcin- A4 1585y 196k b4 1) agent s,

t hi ckeners, filmforners, binders, ‘buifers, rmers, deS|ccants fl ow

regul ators, {.tldicicptyl-BIeses- zsnart|bryse45hydad9<wpﬁémbaqnmxa|moi Q}Jt'hﬁ)ure%({yi)d rel ease
agents, Iubr| cants, disintegrants, and masking tastes and odours. The

sel ection of1 CV@O&QA -3qmHa, 3-Hiaklb@s4-hyasskytohenyapquinvixalint hal-eafurdaqe®e enpl oyed,
depends on the chosen pharmaceutical formand is based on the fornul as
known t o t hel-Bendyl-&{/-@crdichioro-4-hyditosy-peehyhanmokaingeydkethidumreg (94) t he i nventi on
can be admnistered in a suitable dosage formto the skin, epicutaneously
as sol ut1i00n,1-§d§§éﬂwpﬁrhyd@mp@,&wh-quh ' 2d|]rﬁ*iﬁmfopy|-g®9d%5)e or plaster; via
the oral and Iln%ual mucosa, bucca uaII or sublingually as - 15 -
tabl et, past1-7r&>-lighlerad- 'ﬂyémxaétphew')rmr\%a'te Yt -@Wenv'rpaoewgh@a@?ﬁ% and

Suspensi on of Tana QPO oraledent BirdiontBosar> PR YR b ot ory.
rectal capsul o, Qe ol BUAER) (3.0 onRSRl AHGSS oA ORT A%, ¢ e

oi ntments or spray i'al elid

pul monary roboeree98y inhal ation as aer osol or inhalant; via the
conjunctiva, conjunctivally as eyedrops, eye ointnment, eye tablets,

| amel | aélor El/e315d0iEkero- Aghvaraxpreh e osalingdl- @é%m@r&holw Hrisopyl)-

i ntravagi nal hypus (9®9i nal suppositories, ointnents and douche, by the
intrauterine route as uterine pessary; vi a the urinary tract,

i nt raur et hr al-[7y(3@sDithilsrogiatyidesxy-phéyilrRitoxalin-DEHEH (3, 4-dinethaxy- memgelr) Y,
intraarteri aIﬂ[] RSur 8 jeCtI on; into a vein, intravenously as injection
or infusion, r%]r aveno as i I’lj ection or infusion; into the skin,

i ntracut aneo lectd taneousl y as
i njection or+JESZ| d¥('g&h]t6kq E%?I ét gc'ﬁf’de@rﬂ%r%tzt gr@é%h P/P%hggxaﬁﬁ?ggu on or

i mpl ant ;20j nttb'ot“ﬁ*é (doni nal caV| ty, intraperitoneall y as injection or

i nfusion. 15The nedi cinal effect of the conpounds of the invention of the
general struttle Q'C@%rﬁ"'b@dmxéﬂpaﬁ@@cﬂ“BVX%“\H‘@%{H 12 WE’QE‘E” e¥-etyIyWea | ght of
practical theogpeutic requirenents. This aimcan be achi eved by chem cal
and/ or pharmaceutical mnmeans. Exanples of the achievenent of a prol ongation
of the eff ect-[{7aB&-Ribdorasiehyofoxyippéramitmijnokalipesghe2-(4dcedtagecbheeyeetsd]-f or ns,
nanoparti cl eth@H,%g?{bggons and so-called prodrugs of the 20 conpounds
according to the invention, the formation of salts and conpl exes of |ow
sol ubi | igsy, Q- (13f?ﬁ)|le'r§§ron-hy%lek§1pﬁény$)Lh%ﬂ\%Q§lin0ﬁﬁ}3_['33@ GHYMBRAHYIStRFLRIdI Ng to
the invention can be enployed as i'ndividual substances or in conbination
with other sd®¥tances such as, for exanpl e, asparagi nase, 25 bl eonycin,

D SR P e U s Rt .

doxor ubi ci n dtadrirea{d®bn), epirubicin, etoposide, 5-fluorouraci
hexanet hyl mel am ne, hydroxyurea, ifosfam de, irinotecan, Ieucovorin,

| omusti ne, mechl oret ham ne, 6-nercaptopurine, nesna, nethotrexate,
mtonmycin C, nitoxantrone, prednisolone, prednisone, 30 procarbazine,

ral oxi fen, streptozocin, tanoxifen, thalidom de, thioguanine, topotecan

vi nbl astine, vincristine, vindesine, am noglutethimde, L-asparaginase,
azat hi oprine, 5- azacytidine cladribine, busul phan, diethylstilbestrol,
2',2'-difluorodeoxycyti di ne,

docet axel , eryt hr ohydr oxynonyl adeni ne, et hynyl estradi ol , 5- f | uor odeoxyuri di ne,
5-fl uor odeoxyuri di ne nonophosphate, fludarabi ne phosphate, fluoxynesterone,



35f | ut am de, hydr oxyprogesterone caproate, idarubicin, interferon,

medr oxypr ogest erone acetate, negestrol acetate, nelphalan, mtotane,

pacl i t axeWpQ 2010al1ispbat i n, pentostatin, N - 16 - PCT/EP2010/053891
phosphonoacetyl - L- aspartate (PALA), plicanycin, senustine, teniposide,

t est osterone propionate, thiotepa, trigethyl nmelam ne, uridine, vinorelbine,
epot hi l one, gentitabine, taxotere, BCNU, CCNU, DTIC, herceptin, avastin,
erbi tux, sorafenib, gleevec, iressa, tarceva, rapanycin, actinonycin D,
sunitinib (sutent). 5 Particular preference is given here to nedi canents
conpri si ng at-[7H@&shicliore-4cinaipoxyHptierofl)-duimexdlioh2-giaB-iiy(3gi-dichiorofpheuil )redixyéil | nes:
1-cycl openty &'§é§ f4 hydr oxy- 3- met hoxyphenyl ) qui noxal i n-2-yl Jurea (1)

101- cyclohexyi 9 (4- hydr oxy- 3- met hoxyphenyl ) qui noxal i n- 2- yI]urea (2)

1- cycl ohexy 1t 34 &-drdndadh RPN S Hid¥o-4-rylido

147- (3, 4-di ne hgxygﬂgh I????ﬁﬁ%a 11 n- %ﬁﬂq @%&ﬁgtﬂo r% t?*?luoroacetypplperld
in-4-yl]ur eaqucrw)xa in-2-yl]- urea

i§z4§4(2 ﬁ;gfé&@ @”WE?MM§V®QthS%dﬂ 3&Wﬁ“%%bTTW§ﬂTm QmﬂV%%luoroacety

| ) pi peridi n-@e8)yl Jurea (6)

1- benzyl-347-(4- hydroxy- 3- met hoxyphenyl ) qui noxal i n-2-yl Jurea (7)

1- cycl opent ytE734:5-Righidrog- W@twmﬁh’@wlwaﬁnrﬂaydhiﬁ {2 B-gimpihogapheBYyl)-

1l-tert- butylagﬂﬁ}eg@ oy dr oxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yflurea (9)
201-tert-butyl’-347-(4-hydroxy- 3 met hoxyphenyl ) qui noxal i n-2-yl Jurea (10)

147- (4- hydr oxyr-350BiEMers yrRaroxl oesrynymokaim22-yiL3- fﬁ@%b%@ﬁyl?etﬁ%l}—hﬁr@@ (11)
1- cycloh Xy1- %@7 (4- hydr oxy- 3, 5- di et hyl phenyl ) qui noxal i n-2-yl Jurea (12)
1- cyclop nt y11947- (4- hydr oxy- 3, 5-di et hyl phenyl ) qui noxal i n-2-yl Jurea (13)

147- (4-hydro , t [ N5 2t

25147- (4- hyd%r(E?x@ 533 ghg% 4h|¥3}dp Xgﬁ)xg@ﬂ) ﬁf&g%)”)?ar% %]ny?lg%f] (Bgﬁ(?ﬁl %ﬁ@ e({éﬁl]yl urea
(15) 147- (4-wegatidty- 3, 5- d|nethylphenyl)qU|noxaI|n 2-y1] - 3-nmet hyl urea (16)
147- (4- hydr oxy- 3, 5-di net hyl phenyQqui noxal i n- 2- %% 3-isopropylurea (17)

1- but yl -347- t—%’- Ry iegros-liydgnx ﬁw')quﬂyﬂcﬁﬂ'h% {iflyorp- mepﬂ¥@taylt urgy

1- et hyl - 347-42)hydr oxy- 3, 5- di et hyl phenyl ) qui noxal i n-2-yl Jurea (19)

301- cycl ohexy1-347-( 4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n-2-yl ]t hi ourea
(20) - 157 -1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yI]-3-[2-(3,4-dimethoxy-phenyl)-

1- cyclohexyltéé % U dlchloro 4- hydr oxyphenyl ) qui noxal i n-2-yl ]t hi ourea
(21) 1 ethyl 7t h droxy 3, 5-di net hyl phenyl ) qui noxal i n-2-yl ]t hi our ea

(22) 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-[2-(4-methoxy-phenyl)-ethyl]-
urea (114)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(2,5-dimethoxy-phenyl)-

20 ethyl]-urea (115)
1-[2-(4-Chloro-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
(116)
1-[2-(3-Chloro-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
(117)

25 1-(2-Cyclopentyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(118)
1-(2-Cyclohexyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (119)

1-(2-Cyclohexyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(120)



1-cycl opropyl- 347- ( 4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n-2-yl ]t hi ourea
(23)

1- cycl opewOyeati@a37104- hydr oxy- 3, 5- di net hyl phenyl ) qui noxalPCmAEP2¢10jos3svDUr ea
(24)
51-tert-butyl-3-[7-(4-hydroxy-3, 5-di mgghyl phenyl ) qui noxal i n-2-yl ] thi ourea
(25) 1-dodecyl- 3-(7-phenyl qui noxalin-2-yl)urea (26)

1- (3-chl or o- 2- et hyl pheny1l) - 3- (7- phenyl qui noxal i n-2-yl Yurea (27)

1- (3, 4-di net hyl pheny1) - 3- (7- phenyl qui noxal i n-2-yl )urea (28)

1- al | y1- 3- ( 7+-phéiyDicuomeixaldraxy-phgrlropin ok@d)2-yl]-3-[2-(4-hydroxy-phenyl)-ethyl]-

101- cycl open} ¥ l-3+{4yPhenyl qui noxal i n-2-yl )urea (30)

147- (4- hydr oxy- f é J?nethylphenyl)quinoxalin 2-y1] - 3-isopropyl thiourea (31)
1- but y 1- 347-{_f- B 50003 h O RIRIYA B4 Ainds-yiletiounes (32)

147- ( 4- hydroxﬁ_3)65I |§gtﬁé pﬁgﬁygéﬁﬁﬂbxa |n-%P%§ﬁ®then¥y J@ea u33

1- cyclobutyﬂ- 7- (4- hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n- 2- yI]thlourea
(34) 151-hexyl-347-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n-2-yl]Jurea (35)
147- (4- h&droxy 3, 5-di net hyl phenyl ) qui noxal i n-2-y1] - 3- propyl urea (36)

1- dodecy1- 34The(qlirvoyalinex yF tBe Gertiratdtrmylapaecyrting td the iakbition g/ sitable dor(B8) |

1 (3 oY Lo R MEAHERRE Y aicBbF o SnfRUAb G dgefts” 16/ AP L EIRRE G Rt g 1 - 2-Y
201- ( 3- acet yetpgrergmalgAtarizals yerydeydomestictiterearntiphlp Resyas) hpisasoseilld, dogs. y| | ur ea
(39) cats, hares, sheep and the like.

1- (3, 4- dlnethylphenyl) 3-[7- (4- hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl ] u
rea (40) 01- al 1 y1-347- (4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n-2-yl ] urea
(41) 1-cycl onsbying3é % uAndtyabhect\of Bhebintkrimh e Refyliddtua Rextad for Zeatihy ur ea

42 . . . . .
(1- ( )2 4- di et HPPERARDYTES- 37 AR HOATPBRS - B2t 7Rt AT AL 9T 4 GiMBRE MR- 2- yi T u
rea (43) 25laccydingde thelgeBefalfo(riulhy traokyriSensd tid treypimenyoOgoothexaimmaldryl | ur ea
44) 1-ad
147 (4" nyar oy Segrir P BRERASULIRGA TAlolER Bhiegens v i) 1o
ministered for the treatment o) the respective qumoxallne according to the invention

éa( ?4% di chl gepheanilira3shiiné 4pB%dE eVstdyeortd BBy REREH e RgE aldight2- yI ] ur
147- (4- hydr Y- %500 IeeRHE M i0an\Pe ) rh 95 R4Ministratig pnd opAhgedUiddiep PG| ) ur ea

(48) treatment. The medicaments according to the invention can be administered as liquid,

b 3ammnt an oy CAid el 826 Y LIS D) IR BIeP s bl " o2

147- (4- Pdr ovegh 3a%s o thretftryl phaengOtsu ipnestes.i qusngy Adwddrs aph epipdstips, 2alyiéter ea

(50) ludi d tablets, emul f i ls, gintment
5147- (4- hydr'3§<u fing goajed Lol t? meunstt? °qui noxar i n plution ﬁpens'?ns gelg giniments, et hyl b

utyl )urea (5oBples, pills, pastilles, capsules or suppositories.
147 (4- hydr oxy- 3, 5-di et hyl phenyl ) qui noxal i n-2-y1] - 3-pyridi n-3-ylurea (52)
'] uE eRa %53) dtlhreet[)hrymggeﬁp é/azl')forr%g?cogn%rlshg gers?ci(e% a?f Ieasfjlorr{rea 'fng}/eldperr]]?g%/ !hequtj\}err]]ﬁgnal In-2-y
1- ((S) - 52- diapendiyd pin apydharBddaeutidal ordr erngloﬁad&vﬂenee&dpydqﬂbteradxmmusrmmal in-2-y
| Jurea (54)
101- (5- chl oro ént ?Ha So'r\{%nt§/130|l§|orf)r?'HOtﬁrs SO|UbI|I7§I’% emuIS|f Wettlnr%/eﬁeunltshoxal in-
2-yl ] urea (58lifoams( S)eﬂnzg plaenty| dyakeagss, ofﬂgnl)‘or®e(S7 bphierwlttqﬁensoﬁalt ifern@ryy| ) ur ea
(56) desiccants, flow regulators, fillers, preservatives, antioxidants, colours, mould release
agents, lubricants, disintegrants, and masking tastes and odours. The selection of the
30 auxiliaries, and the amounts thereof to be employed, depends on the chosen

pharmaceutical form and is based on the formulas known to the skilled person.

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

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



147- (4- hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-y1] -3-((S) - 2- phenyl cycl oprop
yl )yurea (57)

151- ( 2- chwonroreHsEP hyl phenyl) - 3-[ 7- (4- hydr oxy- 3, 5- di et IrgirEresplojasai noxal i n
-2-yl]urea (58)

1-al | y1-347- (4- hydroxy- 3- met hoxyphenylibqui noxal i n-2-yl Jurea (D 118068) (59)
1- (3, 5-di nethylisoxazol -4-yl)-347-(4-hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n-
2-ylJurea (60)

201- sec- but yl- 347- (4- hydr oxy- 3, 5-di met hyl phenyl ) qui noxal i n-2-yl Jurea (61)
1-ethyl- 347-t@ld|e1r,mh$tdixyeo%téﬁl tdbletihgtlip bregarblervia nivx gastis @ndy infestiesh nfuB2ga.

1-i sopropyl- - WU 63)
1-isopr opyl-%i%?lﬁyf gi%_a%rjg gb{r% [E%'e[)%gﬁy %%H%F%gég Orp s UYIC] t E{?@U%ea (64)
147- ( 4- hydr orﬁytaBmcmanﬁ@ﬁgdlypﬁ%@ymitwwﬁqfaﬁ -GAp§Ulg -B- @I@tmsnt wia then np&H)
(22%)(1 et hyl REQRY Lhasihy - &4-dRopdr Bkmant3- 61 BBlaly RN @Y lb)dhehiBo%ad | dvediar! ] ur ea
1- (2, 2- DPmet WMo Ry 1ihe P4imqranhipyicoRy B "ﬁ‘aﬁf'%taﬁﬁemﬁﬁ'eﬂryﬂ‘a'a% MExEPi n- 2-yl
]-urea (67) MmﬂétﬂfaAﬂompmV%k) e;@dtoﬂ@X@)d amfen@nl]eya tablep! Gpydllagiroeayé 68)

147- (4- Hydr axy- phe ui nox ure 9 - 19 -

T sopr omy - B VR WS B Bl Sl o WGPy 383 Reeeatiolty

147- (3, 5-Di cmmtmleots4aridyd:htmb@4 tgyh@ayrlt)amﬁumadﬂablas-lﬂelym] pSspnvigl theiugeary 71)
1-Butyl-347- X

147- (3, 5-Di cﬁ B?rc‘)tpéi’?ﬂ'l"gpg%"p %‘Fi@ ?”ﬁ%ﬁ%ﬁ% I g &(%r éskﬁ g%'? ﬁfag;gza%

5147- ( 3,19- Di iBiRFiNoINE-yaI MWWWF}SJWU%QEA‘PW&OQ» BAT§Ve30ua3A injgelieg of 74)
147- (3, 5- Di Ghiusib®:- mtdm@er QKin; mh@améhedmmyn%arhjé@oz S Limphanite Rhoer - tuéesa(.rc 75)
147- (3, 5-Di chl or o- ydrox%/ Bheny qui noxal in-2- @}WB i Sop roE urea (76)
1-tert- Butylsuﬁﬁ‘#arteé’uﬁ dF SHEYPR o7 Fd@éﬁ?t BHSAlS % SRAFTYrRSIn J?‘itl‘—"ﬂroéa (77)
1- Cycl ohept yidpB4 inf@Bthb-aBdahihaircavidy; inyapeixanepliyessynhjpetighiondialonn- 2- y1Furea (78)
101- Cycl ooct yl-347- (3, 5-di chl or o- 4- hydr oxy- phenyl) - qui noxal i n- 2- y1Fur ea
(79)

1- Cycl obt y1 54 (B SR LRI BF SRRy dR 8Ky PRy GG R AT Y™y 77 PRi our ea
(80) 1- Cycl opelnnget-Bspitatde medbuwhs ortbe 49 il pagijcapiherapelticqaiivierenisnIPs y 1Fur ea

(81) aim can be achieved by chemlcal and/or pharmaoeutloal means. Examples of the
147- ( 3- Chl or 0- 4- hydr oxy- 5- net hoxy- fr) gui noxal i n-2-y1] - 3-i sopropyl -urea
(82) achievement of a proIongat|on of the effect ‘are the use of implants, liposomes,

1- % gl) opr opydelayeli-feléabeS foing hhafdraficly dispelsiRe Ryl ) seitHIB® Xabdrig2-of lhe t hi our e
a \ , , \
15147- ( 205 5oRmReUrE- %C-CRS?H}%WD?) HB’ﬁS}tB”z Hl?u fogwaiion £f ??%fU%P?@E'B’fFén% IQVﬁSr opyl ) -

urea (84) solubility, or the use of crystal suspensions.

147- (3, 5- Di chl or 0- 4- hydr oxy- pheny1) - qui noxal i n-2-y1] - 3- phenet hyl -urea (85)
147- (3, 5- Di chl or o- 4- hydr oxy- phenyl) - qui noxal i n- 2- @ 3- phenyl -urea (86)

1- But y 1- 347- (g, ®mpiogrdsorasodingyiel thexipvaniiem9an beyamploxed anindividaal substenpeea (87)

147- (3, 5-Di cifl oF Qofibh¥in0¥tn p&ﬁ&Y%ﬁbs%Hc@QXeﬁlﬁch Nag- ﬂbl]aémgrehyéspgdag%@a (88)
20147- (3, 5-Di chl or o- 4- hﬁdrox - enyl%1 qui noxal i n- | -t hi ourea

(89) 1475 ( 3, BEINERY or GAROBIFHY ox FRHHIEHTRL) - FICFRERRYCH: n- ?'Sgpﬂt'”s p‘é?JﬂSVPset hi our ea

(90) cyclophosphamlde cytarabine, dacarbazine, dactinomycin, daunorubicin, doxorubicin

%315 (3,5-D C(ta]!jr?arrgycm é’plru Sh; QtQScE‘Q(Je), BQHIC)Q)B?(a%’I hexathH/ImelamlrQeDrhggr%xyutrge! ourea

ifosfamide, irinotecan, leucovorin, lomustine, mechlorethamine, 6-mercaptopurine,
mesna, methotrexate, mitomycin C, mitoxantrone, prednisolone, prednisone,
30 procarbazine, raloxifen, streptozocin, tamoxifen, thalidomide, thioguanine, topotecan,
vinblastine, vincristing, vindesine, aminoglutethimide, L-asparaginase, azathioprine, 5-
azacytidine cladribine, busulphan, diethylstilbestrol, 2',2'-difluorodeoxycytidine,
docetaxel, erythrohydroxynonyladenine, ethynylestradiol,  5-fluorodeoxyuridine,
5-fluorodeoxyuridine monophosphate, fludarabine phosphate, fluoxymesterone,
35  flutamide, hydroxyprogesterone caproate, idarubicin, interferon, medroxyprogesterone

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



1- Cycl ohept y1-347- (3, 5-di chl or o- 4- hydr oxy- pheny1) - qui noxal i n-2-y1] -t hi our ea
(92)

1- Cycl oocwo2eBMIAs118, 5- di chl or o- 4- hydr oxy- pheny1) - qui noxCITEP201905389hi our ea
(93)

251- Benzyl- 3-[ 7- (3, 5-di chl or 0o- 4- hydr exg~pheny1) - qui noxal i n-2-y1] -t hi our ea
(94) 147-(3-Chl oro-4-hydroxy-phenyl)-qui noxalin-2-yl]-3-isopropyl-urea (95)
147- (3, 5- Di chl or o- 4- hydr oxy- phenyl ) - qui noxal i n- 2-y1] - 3- ( 3- phenyl - propyl )-th
iourea (96) - 20 -

147- ( 3, 5- Di citlosptondadeyydi asparfaite (RALA) grlicaroyan, | serRistnk] {edigohidaetebipbtetohe our ea
(97)

142" ( 4- chl orBORAENY t;“’teP% ‘iUT‘e@X"?”eaé”%e i ERP o SRS Py BT T 2 H noxal i n

-2-y1]- thi Otgxcéqe( u CC DTIC, herceptin, avastin, erbitux, sorafenlb gleevec, iressa,

147-(3,5-Di Ctmce\r/eprésahw@.hoa%&hw@)gmmmaqaﬁédm 2-y1] - 3-(3-norphol i n-4-yl - pr
opyl) - 5th|ourea

ﬁﬂ) ( SetSh)[/): f ellrﬁqru Ipéeggdrri% gver?ﬂg fe’to %U(aldlrg:(a)r)%%kts compysnlg atﬂeasﬂ ohe cc()jrkgc}%goxy phe
1-(2-CyclohaX{mahmmmn@@hmiMcﬁ#ﬁx@@eﬁ-d|chIoro-4-hydroxy-phenyl)-qU|noxalin-
2-yl1ll- thiourea (101)

10147- (3, 5-Di chl or o- 4- hydr oxy- phenyl) - qui noxal i n- 2-y1] - 3- ( 2-t hi ophen- 2-yl -
t hyl)-urea (ttGZjopentyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yljurea (1)

147- (3, 5-Di chl or 0- 4- hydr oxy- phenyl qU|noxaI|n %1¥ h 342- (4- met hoxy- pheny1l)

-et hyl ] 10t hi bm%ﬂ-@gj (4-hydroxy-3-methoxyphenyl)quinoxa urea (2)
L o D o et ALY Hor Ay o by 342 (4-ethyl - pheny1) - ¢

ﬁszi S Bé?ha f{ltﬁ@%:({@sté?%y%ﬁgnyﬁglﬁrqua in- |] %Cﬁ(?ﬁ bH: tgflt%ldacg’( ?pl;gerldm 4dyl]m|3t hoxy- phe

147- (3, 5- Di dA) or 0- 4- hydr oxy- pheny1l) - qui noxal i n- 2-y1] - 342- ( 3, 4-di chl or o- phen

yl)-ethyl F urea ﬁééﬁ? .

20142- ( 3- Br ohg-4-= hbﬁvleﬁmnemeyyl&uwﬂlmmlq shavlresBbr o- 4- hydr oxy- pheny1)

- qui noxal i n-2-y1Furea Qg

1- (2- Bi pRe ny&[74@ﬁyd@t<¥m91'“®et xyehegysuosping Bl g dr S U S pRAEFAP PR RSX al i n- 2-

y1Furea (108)]urea (6)

147- (3, 5- Di chl or 0- 4- hydr oxy- pheny1l) - qui noxal i n-2-y1] - 342- ( 2, 3- di met hoxy- phe

nyl) - 1-benzyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yljurea (7)
1-cyclopentyl-3-[7-(3,4-dimethoxyphenyl)quinoxalin-2-ylJurea (8)
1-tert-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllurea (9)

20 1-tert-butyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-ylJurea (10)
1-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yl]-3-thiophen-2-ylurea (11)
1-cyclohexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea (12)
1-cyclopentyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllurea (13)
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-phenylurea (14)

25 1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-thiophen-2-ylurea (15)
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-methylurea (16)
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-isopropylurea (17)
1-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllurea (18)
1-ethyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea (19)

30 1-cyclohexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJthiourea (20)



25et hyl ] -urea (109)
147- (3, 5- D chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 342- (2-f | uor o- phenyl) -

et hyl Fur exOQama1571921 - PCT/EP2010/053891
147- (3, 5- Di chl or 0- 4- hydr oxy- pheny1l) - qui noxal i n- 2-y1] - 342- (4-f | uor o- pheny1) -
et hyl Furea (112) -17 -

147- (3, 5- D chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 342- ( 3, 4- di net hoxy- phe
nyl)- ethyl]-urea (113)

5147- (3, 5- Di chl or 0- 4- hydr oxy- pheny1l) - qui noxal i n- 2-y1] - 342- (4- et hoxy- phenyl
) - et hyl ] - urteycch&d)-3-[7-(3,5-dichloro-4-hydroxyphenyl)quinoxalin-2-yljthiourea (21)

147- (3, 5- Di chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 342- (2, 5- di net hoxy- phe
nyl) - et hyl ] -eth@a-[F44-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]thiourea (22)

142- ( 4- Chl or o- phenyl P -et hyl ]-347-(3, 5-dichl or o-4- hydr oxy- phens%/l) - qui noxal i n
-2-y1Furea 1b%@!p@)'opy -3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]thiourea (2

142- (3- Ol or o DUeI ) BT s S o VA R By D - ovi noxat i

1-(2- Q’C'50pe{f%'jtiu%ﬁ@fﬂcf-%?éx@%’,éaiﬁieﬁmpﬂé&])ﬁaiﬂé!%'iir?éX/T]t‘%%ﬁF‘éé](%)q“i noxalin-2-yl

]-thiourea (

iISlejr (G(f‘- %\ﬁ'9;—"h&&@éoyl%t-('?ydh)aﬁﬁ&ﬁﬁ&xéﬁ@-?l‘)&@é 69" 4- hydr oxy- pheny1l) - qui noxal i n- 2-y

1- (2- Oycl ohewy-crsbelnietiiirehdy B EhrdyRuRoARLd@ks-(BHeny 1) - qui noxal i n- 2- y1F
t hi ourea (120)

147- (3, 5- Di chi3p-gindthyipd epye-@hsieyliyuicpkanoX-gl)irsa 28y 1] - 342- (4- hydr oxy- phenyl )
-ethyl]- thiourea (121)

20147- ( 3, 5- Di-aliyl-3«(bpHenylpdinoxalin2hdnred)(2Yui noxal i n- 2-y1] - 3- (2- pyri di n- 3-yl - et
hyl ) -t hi ourea (122) These conpounds can be present as the free base or el se
as sal t s10of phwesiventylgi-caphepyiadeeetitaBiyburae (93 .

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-isopropylthiourea (31)
1-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJthiourea (32)
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-pentylurea (33)
1-cyclobutyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]thiourea (34)
15 1-hexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]urea (35)
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-propylurea (36)
1-dodecyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (37)

1-(3-chloro-2-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllurea
(38)

20 1-(3-acetylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (39)
1-(3,4-dimethylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (40)
1-allyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (41)
1-cyclooctyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (42)
1-(2,4-dimethylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (43)

25 1-cyclooctyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yllurea (44)
1-adamantan-1-yl-3-(7-phenylquinoxalin-2-yl)urea (45)

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-p-tolylurea (46)



- 22 - Chem cal synthesis The conpounds of the general fornula | can be
obt ai ned according to Schene 1 below. Schene 1 10 The starting materials
are eithewocommsnpal |y avail able or can be prepared byPpraEredn0szsdIknown
per se. The starting materials B and C are useful intermedi ates for
preparing the quinoxalines of the gengsal formula | according to the

i nvention. 15 For the preparation of the starting materials and target
conpounds, reference nay be made, for exanple, to the follow ng prinmary
literature, the content of which is hereby incorporated into the disclosure
of the presen3 apphloropbenghy3-[1)4-bydioxytlSatenedtylphkeny!)duinbiedin-2Gere (4991, 24,
93-101; 202) J.P. Horwitz et al. J. Med. Chem 2001, 44, 1758-1776. - 23 -
Any sol vent s1-Hrd-radreky-8 Srdireethylpheans!)quiedaling3-ylhrit-ogthiontrbenydiiceat (A8 r eact i on
paranmeters to be used, such as tenperature and duration of the reaction,
are known t ol-eeRIgE s WS (Hhegroxns primelhyiphepylauinoxlingyivrea @Rper t

know edge. 5The conpounds, be A ich are eyjdent fromthe at enent of

t he respectiV@'(éﬁ‘%%ﬁ%&gmw%vﬁwoég%w%ﬂ?@1"%‘?”{%}?"?r%és@ synt hesi zed
i n accordanc i, th . thi n | pr dur.e 1, 2 sed on
Synt hest & Schlig Morod sHARh fondl KRR o 2t P Grofo B MuriyBings
accordi ng td5the invention was carried out by their nelting points and/or
by 1H NVR spectroscopy and/or mass spectroscopy. 10 The chem cal s and

sol vent s usetl7érudient-aiorsimetbypianyoq uiongline -yhv-eviliediveaedPs uppl i er s

o) or syrthgst Zebmetilbrom S B gt aRee tae R ool SRRl ned i n
Thereto. - he tRheaire e 6P vty BTRne e P e ERH G e
Aut °N°m1%0001-@%hld’r‘ng-&?nétﬂg;?%h%nﬁ-’{z-[ﬂ4@1¥¥/d?ox§-3,%'?&éneM%%enyﬁé&HBJaﬁn-%—yﬁ&rgé‘ct i on

according to
(55)

1-((S)-2-phenylcyclopropyl)-3-(7-phenylquinoxalin-2-ylurea (56)

1-[7-(4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-yl]-3-((S)-2-phenylcyclopropyl)urea
(57)

15 1-(2-chloro-6-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
(58)

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

1-(3,5-dimethylisoxazol-4-yl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea
(60)

20 1-sec-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (61)
1-ethyl-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (62)
1-isopropyl-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (63)
1-isopropyl-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-yl]thiourea (64)
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-isobutylurea (65)

25 1-(1-ethylpropyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea (66)
1-(2,2-Dimethyl-propyl)-3-{7-(4-hydroxy-3,5-dimethyl-phenyl)-quinoxalin-2-yl]-urea (67)
1-[7-(4-Amino-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (68)

1-[7-(4-Hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (69)



Exanple 1.1:

7- Chl or oqui noxal i n-2-yl am ne 15At T=120C, 30.0 g (60.0

mml ) of 2, 7-dichloroquinoxaline are stirred in 400 m of NH3/ MeOH (w= 22%
for 16 howo=o10fine7imi xture i s then evaporated to drynessPomagePronssiseed
pressure, and the residue is taken up in 250 m of dichloronmethane and 250
After phase separation, -ttlhe organi c phase is then washed with
250 mM of water and dried over sodium sul phate, and the solvent is renoved
under menbrane 20 punp vacuum The residue obtained is purified by colum
chromat ography on silica gel (ethyl acetate/petroleumether = 1:5; silica
gel : 200- 3001-isesropyl-3vifti( tmetiyls &3-pHr@zd-4eyl pduindxalp2-gi-oga70dxal i n- 2- yl am ne

m of water.

(yi el d 98%

- Exanmple 2

4- ( 3- Am noqui-Read-7n(S6- %WQFQ“@-VGVOP??E‘P'PSHVBWEWBP'"3'2 Nwreeu:{abr ar gon,
6.7 | th 1-4-h h | b d | ter, 1.
6 (134" ol V7P e GRS e BT B RGP (b o and 0. 1550

mp.: 219-222C 25 1H NMR (300 MHz, CDClI 3) 6= 8.30 (1H,

(reaction according to Schenme 1, step 2) Exanple 2.1:

. s),
83 (1H, s)1-[7A3EDichipio-4nydrory-pheqyDrquingkaliprsyy Msp¢Egiureat?s) 180 (M - 1+)

- 25

1. 66 g

1.42

(0.13 ngl) ‘P{ 5’%(&%@%44 I%/d?ox? Hgnyl)tq%ln%xal%lé’jyljQethylfurga %49 (4.5 mmol) of 7-

10

15

20

25

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-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-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (77)
1-Cycloheptyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (78)
1-Cyclooctyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (79)
1-Cyclobutyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea (80)
1-Cyclopentyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl}-urea (81)
1-[7-(3-Chloro-4-hydroxy-5-methoxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (82)
1-Cyclopropyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea (83)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-(3-phenyl-propy! -urea (84)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-phenethyl-urea (85)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-phenyl-urea (86)
1-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl}-quinoxalin-2-yl]-thiourea (87)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-ethyl-thiourea (88)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-propyl-thiourea (89)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-pentyl-thiourea (90)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-thiourea (91)
1-Cycloheptyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea (92)
1-Cyclooctyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea (93)
1-Benzyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea (94)
1-[7-(3-Chloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (95)

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-(3-phenyl-propyl)-thiourea (96)



10chl or oqui noxal i n-2-ylam ne in 40 m of dioxane, and the m xture is
stirred at 100C for 4 hours. For work-up, 30 m of ethyl acetate and 30 i
of wat er wWopeonddenot o the reacti on m xture, the phases &ce/EPe@anaised, the
organi ¢ phase is dried over magnesi um sul phate and filtered and the sol vent
I's renmoved on a rotary evaporator. Theoresi due 15obtained is purified by
col um chromat ography on silica gel (ethyl acetate/n-heptane), which gives
0.65 g of 4-(3-am noqui noxal in-6-yl)-2, 6-di net hyl phenol. Yield: 33.1%

20m p.: 256C 1H NWR (600 MHz, DMSO-d6) 6= 8.43 (1H, br. s), 8.24 (1H, s),
7.75 (1H, d)1-[7A362DicHbio-4a)ydrokypRerfylHuinokalin2-Bp3-pRdnetry)-thiore@q9T7)2H, s), 2. 25
(6H, s) ppm 25M5 (ESI) mz 266 (M-1+) - 26 - Ex. 2.2:

7- Phenyl qui nbiaBiGhlgo-ahenye-etinl];3-[KiXB.btdichldro-4-hiirmRoes g ankexal DEBD- d6) 6=8. 93
(1H, m, 8. 8hiolikbleg) . 8.00 (5H, m, 7.45 (3H s)

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-(3-morpholin-4-yl-propyl)-

5 thiourea (99)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-[2-(3,4-dimethoxy-phenyl)-
ethyl]-thiourea (100)
1-(2-Cyclohex-1-enyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-
thiourea (101)

10 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-(2-thiophen-2-yl-ethyl)-urea
(102)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(4-methoxy-pheny!)-ethyl]-
thiourea (103)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(4-ethyl-phenyl)-ethyl]-urea

15 (104)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(3,5-dimethoxy-phenyl)-
ethyl]-urea (105)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(3,4-dichloro-phenyl)-ethyl]-
urea (106)

20 1-[2-(3-Bromo-4-methoxy-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-
quinoxalin-2-yl]-urea (107)
1-(2-Biphenyl-4-yl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
(108)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(2,3-dimethoxy-phenyl)-

25 ethyl]-urea (109)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(2-fluoro-phenyl)-ethyl]-urea
(110)
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(2,4-dichloro-phenyl)-ethyl]-
urea (111)



PPmMs (ESI) mz 222 (MN 10 Ex. 2.3:

4- ( 3- Am noqui noxal i n- 6-y1) - 2- net hoxyphenol 151H NMR (300 VHz, DVBO d6) 6=
8.26 (1Hweep10ni¥09(4H, s), 7.30 (2 H J=5.4 Hz, m, 6. 20T(EPR)10/0¥3891t. 00
(3H, s) ppmMs (ESI) 269 (MW - 27 - Ex. 2.4

7- (3, 4- D nmet hoxyphenyl ) qui noxal i n- 2- agitne 51H NVMR (300 MHz, DMSO d6) 6=
8.26 (1H, s), 7.50 (4H, s), 7.30 (1H, J=5.4 Hz, m, 6.90 (2H m, 3.88 (6H,
s) ppm Ms (ESI) 282 (MH) 10 Ex. 2.5:

4- ( 3- Ami noqui noxal i n-6-y1) -2, 6-di chl orophenol CI 15mp.: 263C 1H NMR (600
VHz, DMSO- d6)-[763,51ictBaro{4ikdrexy-ph&nyD&u(nbkhlinsd-yl]-F-[27@-fustd; phehyl)-gthyitured H, ) ,
7.63 (1H, rr)(,”,z). 02 (2H, s) ppm 20Ms (ESI) mz 306 (M)

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-[2-(3,4-dimethoxy-phenyl)-
ethyl]-urea (113)

5 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(4-methoxy-phenyl)-ethyl]-
urea (114)

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-[2-(2,5-dimethoxy-phenyl)-
ethyl]-urea (115)

1-[2-(4-Chloro-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
10 (116)

1-[2-(3-Chloro-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
(117)

1-(2-Cyclopentyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(118)

15 1-(2-Cyclohexyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (119)
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)-quinoxalin-2-y|]-3-[2-(4-hydroxy-phenyl)-ethyl]-
thiourea (121)

20 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-(2-pyridin-3-yl-ethyl)-thiourea
(122)

These compounds can be present as the free base or else as salts of physiologically

acceptable acids.



- 28 - Ex. 2.6: 7-(4-Methoxy-3,5-dinethyl phenyl ) qui noxal i n-2-yl am ne

51H NWR (600 MHz, DMSO d6) 6= 8.26 (1H, s), 7.78 (1H, d), 7.67 (1H m,
7.58 (1Hwo)p10M1889(2H, s), 6.95 (2H, s), 3.75 (3H, s) ppWEIOESISY1 Nz 280
(M-1+) 10 Exanple 3 (reaction according to Schene 1, step 3) General
procedure (GP) for preparing the urea2er thiourea derivatives: 15Wth
ice-cooling, 0.45 mmol of internediate B (see Exanple 2) is added to a

m xture of 0.71 mml of sodium hydride (60% strength suspension in mneral
oil) in5m of dinethylformam de or THF. After 30 mn of stirring at 0C
0. 54 mmol of Clidneicapyntitasisi at e | socyanate or i sothiocyanate dissolved in 2 nm
of THF is added dropwi se, and ice-cooling is renoved. After 16 h of
stirring at roomtenperature, the reaction solution is, 20 under nenbrane
punp vacuum Theosrrensupds etl theogeneial dergrulaahdan the abtaineduecdordingatoeichgme h 50 ni
of water and,gp:m of ethyl acetate, resulting in the precipitation of the
product. The precipitate is filtered off with suction and then dried in a
vacuum dPyi ng cabi net, which gives the target conpound. 25 The follow ng
conmpounds of the fornmula | were synthesized anal ogously to the synthesis

route in Schenme 1 and in accordance wth the general procedure: - 29 -
Exanple 3. 1: step 1
1- Cycl opent y1- 347- ( 4- hydr oxy: 3- net hoxyphenyl ) gui noxal i n-2-ylJurea (1)
51H NMR (300 MHz, DMBO- N~0. 99 (1&‘%&%‘%&80 (1 2"‘ .75 (1H, s),
7.95 (3H, s), 7.25 (P# 6,90 (1H ~T470T (1HiL 3.90 (3H, s),1.90
(3H, s),1.6 (5H, s) ppm N~ "ol refiux N” NH
B R
A
Pd(PPh3)4
Na2CO3 sepz gk

/

dioxane, reflux ARY/MHET— B\

O—-R'

X
R4
CI)LN’
N | N
OOl PRy o
ARY/HET
s R4
N~ N7 N7 N N’R2
i H
c

| or
| 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 example, to the following primary literature, the content of which is hereby

incorporated into the disclosure of the present application:

1) W.C. Lumma et al. J. Med. Chem. 1991, 24, 93-101;
20  2)J.P. Horwitz et al. J. Med. Chem. 2001, 44, 1758-1776.



M5 (ESI) mz 379 (MH) Exanple 3.2:

1- Cycl ohexyl-347- (4- hydr oxy- 3- net hoxyphenyQqui noxal i n-2-yl Jurea (2)

151H NVR wBQ010M1iz719 DMSO- d6) 6=9.99 (1H, s), 8.80 (1H, npPCTAEPZI&HOOIIHILS),
7.95 (3H, s), 7.25 (2H, s), 6.90 (1H, m,3.90 (3H, nm, 3.68 (1H, s),1.7
(4H, s),1.4 (6H, s) ppm M (ESI) mz-392 (ML-1+) - 30 - Exanple 3.3:

1- Cycl ohexyl-347- (3, 4-di net hoxyphenyl ) qui noxal i n-2-ylJurea (3) 51H NWR
(300 MHz, DMSO-d6) 5=9.86 (1H, 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. 52Ar(y6ddjwe‘)1tsmnmalvﬁliz(rESIt<) beTiJzederﬁpr()Nbl)iatExalldnhere&cmn parameters to

147-(3, 4- D' hsaéﬁgg&?%é %&gb@ﬂfﬁé'ahéﬂ arafidd orthé rhation, Zird khddHR REGERST) -

pi peridin-4-y
skllled in the art by virtue of his expert knowledge.

5 The compounds below, which are evident from the statement of the respective
chemical name from the survey hereinafter, were synthesized in accordance with this
general procedure for steps 1, 2 and 3 based on Synthesis Scheme 1. The analytical
characterization of the compounds according to the invention was carried out by their
melting points and/or by 'H-NMR spectroscopy and/or mass spectroscopy.

10
The chemicals and solvents used were obtained commercially from conventional

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

etc.) or synthesized.



1H NVR (300 MHz, DMBO-d6) 5= 10.13 (1H, s), 8.89 (1H, n), 8.82 (1H s),
8.07 (1H, m, 7.96 (2H, s), 7.35 (2H, s), 7.00 (1H, s), 4.22 (2H, m, 4.15
(1H, m, 80201(B3F19s), 3.82 (3H, s), 3.49 (1H, s), 3.25PCTHP2&1p/ 0538904 (2H,
m, 1.65 (2H, m ppm M5 (ESI) mz 504 (M#) - 31 - Exanple 3.5:

147- (4- Hydr oxy- 3- met hoxyphenyl ) qui noxaki-n- 2- y1] - 3- phenyl urea (5) 51H NWVR
(300 MHz, DMSO-d6) 6= 10.98 (1H, s), 10.40 (1H, s), 9.30 (1H, m, 8.88 (1H,
s), 8.20 (3H, m, 7.68 (2H, s), 7.52 (4H, s), 6.90 (2H, m, 3.90 (3H, s)
ppm M5 (ESI) mz 386 (M#) Exanple 3.6:

147- ( 4- Hydr oenlaset hoxyphenyl ) qui noxal i n-2-y1]-3-[1-(2, 2, 2-trifl uoroacetyl
)pi peridin-4-yl]Jurea (6) F FF 15

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

without being restricted thereto.

5
The chemical names of the substances were generated using the AutoNom 2000
Software (ISIS ™/ Draw 2.5 SP2; MDL).
Example 1 (reaction according to Scheme 1, step 1):
10

Example 1.1: 7-Chloroquinoxalin-2-ylamine

15 At T=120°C, 30.0 g (60.0 mmol) of 2,7-dichloroquinoxaline are stirred in 400 ml of
NH3/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
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 residue obtained is purified by column chromatography on silica gel
(ethyl acetate/petroleum ether = 1:5; silica gel: 200-300 mesh), which gives 10.5 g of 7-

chloroguinoxalin-2-ylamine (yield 98%).

m.p.: 219-222°C

25
'"H-NMR (300 MHz, CDCl3) 5= 8.30 (1H, s), 7.83 (1H, s), 7.65 (1H, m), 7.40 (1H, m)
ppm

MS (EST) m/z 180 (MH")



1H NMR (300 MHz, DMBO-d6) 6= 10.12 (1H, s), 9.30 (1H, m), 8.88 (1H, s),
8.80 (1H,
ppm (1H, WP 20M/157102H, ), 3.90 (3H, s), 3.33 (2H, n), POTMB2ESSIONT z 489

(M)

10

15

20

25

m, 8.78 (3H, s), 7.35 (2H, s), 6.90 2.15 (2H, m, 1.75 (2H, m

-25-

Example 2 (reaction according to Scheme 1, step 2)

Example 2.1: 4-(3-Aminoquinoxalin-6-yl)-2,6-dimethylphenol

N
(L
= H
N ITI/
H. H
O

Under argon, 1.66 g (6.7 mmol) of 3,5-dimethyl-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 Pd(PPh;), are added to a solution of 0.8 g (4.5 mmol) of 7-
chloroguinoxalin-2-ylamine in 40 ml 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 dried over magnesium
sulphate and filtered and the solvent is removed on a rotary evaporator. The residue
obtained is purified by column chromatography on silica gel (ethyl acetate/n-heptane),

which gives 0.65 g of 4-(3-aminoquinoxalin-6-yl)-2,6-dimethylphenol.
Yield: 33.1%
m.p.: 256°C

'"H-NMR (600 MHz, DMSO-dj) 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, s) ppm

MS (ESI) m/z 266 (MH")

The intermediates below of the formula B were synthesized analogously to Example

2.1 (4-(3-aminoquinoxalin-6-yl)-2,6-dimethylphenol).



- 32 - Exanple 3.7:

1- Benzyl- 347- ( 4- hydr oxy- 3- met hoxyphenyl ) qui noxal i n-2-yl Jurea (7) 51H NWVR
(300 MHz,wONBO/W6195= 10.50 (1H, s), 9.30 (1H, m, 8. 88PCTHP2&1D/O5BID0 ( 3H,
s), 7.41 (5H, s), 7.25 (2H, m, 6.90 (1H, m, 4.53 (2H, m, 3.90 (3H, s)
ppm M5 (ESI) mz 400 (WVH) Exanple 3.826-

1- Cycl opentyl-347- (3, 4- di met hoxyphenyl ) qui noxal i n-2-ynurea (8) 151H NWR
(300 MHz, DMSO-d6) 6=9.86 (1H, m, 8.88 (1H, s), 8.77 (1H, s), 7.95 (3H,
s), 7.38 (2H, s), 7.11(1H, m, 4.12 (1H s), 3.90 (3H, s) 3.80 (3H, s),
1.75 (2H, s)EX2227{RidngiquimoralivB2aEsle nz 393 (MH+) - 33 - Exanple 3.9:
1-tert-Butyl-347-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n-2-yl]Jurea (9)

51H NWVR (300 MHz, DMSO d6) 6=9.84 (1H, s), 9.88 (1H, s), 8.76 (1H, m, 8.58

(1H, s), Ny
D
oy
H

5  'H-NMR (300 MHz, DMSO-d,) 8= 8.93 (1H, m), 8.81 (1H, s), 8.00 (5H, m), 7.45 (3H, s)
ppm

MS (ESI) m/z 222 (MH")

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

N
O 7 _H
N ITI
H
?
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™)



7.89 (3H, s), 7.45 (2H, s),2.28 (6H, s),1.40 (9H, m ppm M5 (ESI) mz 365
(MN Exanpl e 3. 10:
1-tert - BwoReB/[157104- hydr oxy- 3- net hoxyphenyl ) qui noxal i nP2TyHPPa0mes3s8010) N
skO NN NTh H 151H NWR (300 MHz, DMSO-d6) 6= 10.50 (1H, s), 9.30 (1H m,
8.88 (1H, s), 8.20 (1H m, 8.81 (1H-28), 7.91 (3H s), 7.32 (2H s), 6.90
(1H, m, 3.90 (3H, s),1.42 (9H mM ppm M5 (ESI) mz 367 (MH) - 34 -
Exanpl e 3. 11:
147- (4- Hydr oxy- 3- met hoxyphenyl ) qui noxal i n- 2-y1] - 3-t hi ophen-2-ylurea (11)
1H NVR (300 EAi2,4: DNGBS-DiGpthoxydiertyQqibbixale)2-adirk0 (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 M (ESI) mz 393 (MN Exanple 3.12:
1- Cycl ohexy1-347- (4- hydr oxy- 3, 5-di met hylquhe \jjui noxal i n-2- Aurea (12)
Z _H
)
H

5  'H-NMR (300 MHz, DMSO-ds) 8= 8.26 (1H, s), 7.50 (4H, s), 7.30 (1H, J=5.4 Hz, m),
6.90 (2H, m), 3.88 (6H, s) ppm;

MS (ESI) 282 (MH™)

10
Ex. 2.5: 4-(3-Aminoquinoxalin-6-yl)-2,6-dichlorophenol

N
AN
Cl O /j\ ~H
N ITI
H. H
O
Cl

'H-NMR (600 MHz, DMSO-d;,) 8= 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

15 m.p.: 263°C

20  MS (ESI) m/z 306 (MH")



1H NWR (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), 2.28 (6H, s),1.88
(2H, s), woz20i(B3k19m, 1.35 (5H, m) ppm M5 (ESI) nlz 39PCTNRPo10/053851 -
Exanpl e 3.13:

1- Cycl opent y1- 347- ( 4- hydr oxy- 3, 5- di neeByl phenyl ) qui noxal i n-2-yl Jurea (13)
1H NWVR (300 MHz, DVMBSO-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), 4.11 (1H, s), 2.28 (6H, s), 1.96
(2H, s),1.70 (6H, m ppm M (ESI) mz 377 (MN Exanple 3. 14:

147- ( 4- Hydr okoy23: 3-(¢HMeth dxyt35rdimye thyjpherpauinoxalins2dylamipéieny| urea (14)

1H NWR (300 MHz, DVMBSO 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, mM ppm MS (ESI) nmz 385
(MN - 36 - N

Exanpl e3. 15: 147- ( 4- Hydr oxy- 3, 5- di net hyl
- ylurea (15)

1) Ui noxal i n-2-y1] - 3-thi ophen-2

5 'H-NMR (600 MHz, DMSO-ds) 8= 8.26 (1H, s), 7.78 (1H, d), 7.67 (1H, m), 7.58 (1H,
m), 7.43 (2H, s), 6.95 (2H, s), 3.75 (3H, s) ppm

MS (ESI) m/z 280 (MH")

10

Example 3 (reaction according to Scheme 1, step 3)

General procedure (GP) for preparing the urea or 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 ml of
dimethylformamide or THF. After 30 min of stirring at 0°C, 0.54 mmol of the appropriate
isocyanate or isothiocyanate dissolved in 2 ml 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 vacuum, concentrated to dryness, and the residue is taken up
in 50 ml of water and 50 ml of ethyl acetate, resulting in the precipitation of the product.
The 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 1 were synthesized analogously to the

synthesis route in Scheme 1 and in accordance with the general procedure:



5 1H NWR (300 MHz, DMSO-d6) 6= 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), WO2BIY1UFI19s), 2.28 (6H, s) ppm 10M5 (ESI) nz BOI/RprAp/oBsanpl e
3.16: 147-(4-Hydroxy-3, 5-di net hyl phenyl ) qui noxal i n-2-y1] - 3- et hyl urea (16)
15 mp.: 251C 1H NVR26600 MHz, DMSO-d6) 6= 10.1 (1H, s),
8.82 (1H, m, 8.69 (1H, s), 8.52 (1H s), 208.08 (1H, s), 7.92 (1H, :
7.85 (1H, s), 7.44 (2H, s), 2.85 (3H, s), 2.25 (6H, s) ppm M5 (ESI) mz 323
(MN - 37 - Exanple 3.17:

147- (4- Hydr oBoxanl®3di tSlybipbauid-ayr-Y4ybydnanyed-inathaxyphryBeiisopliopylluea ) ( 17)

m p.: 280-283C 1H NWR (600 MHz, DMSO-d6) 6= 9.92 (1H, s), 8.82 (1H, s),
8.54 (1H, s), 7.95-7.85 (3H, n), 7.42 (2H, s), 3.85 (1H m, 2.25 (6H, s),

1.22 (6H, d) ppm M5 (ESI) mlz 351 (Miy) Bkanple 3.18:
1- But y1- 3- [ 7- (4- hydr oxy- 3| 5- di met hny|}ui rﬁali/@d Jurea (18)
o)
N~ N
H H
H<
o)

5  'H-NMR (300 MHz, DMSO-ds) 5= 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, ),1.90 (3H, s),1.6 (5H, s) ppm

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

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

N
O =
N N N
H H
H<
@)

15 'H-NMR (300 MHz, DMSO-d,) 8= 9.99 (1H, s), 8.80 (1H, m), 8.75 (1H, s), 7.95 (3H, s),
7.25 (2H, s), 6.90 (1H, m),3.90 (3H, m), 3.68 (1H, s),1.7 (4H, s),1.4 (6H, s) ppm

MS (ESI) m/z 392 (MH")



mp.: 276-280C 201H NWVR (600 MHz, DMSO d6) 6= 10.02 (1H, s), 8.85(1H, s),

8.73 (1H, s), 8.53 (1H, s), 7.96-7.83 (3H, n), 7.42 (2H, s), 3.28 (2H, m,

2. 48 (6HwWexpio11529(2H, nm), 1.38 (2H, m, 0.95 (3H, m PEWEBIPESISY1 M z 365
- 38 - Exanple 3.19:

1- Et hy1-3-[ 7- (4- hydr oxy- 3, 5- di net hyl pldenyl ) qui noxal i n-2-yl Jurea (19)

5mp.: 257C 1H NWR (600 MHz, DMSO-d6) 6= 10.0 (1H, s), 8.82 (1H m, 8.74

(1H, s), 8.22 (1H nm, 7.94-7.84 (2H, m, 7.43 (2H, s), 3.28 (2H, m, 2.23

(6H, s), 1.18 (3H, n) ppm 10M5 (ESI) mz 337 (MH)

Exanpl e3. 20: Bxabyaé 813 kLl eldrekyl- 3B dir dimythdxyphenyiiatihgpapieyijlrpg@)noxal i n- 2- y1F

t hi ourea (20) 1H NWVR (600 MHz, DMSO-d6) 6= 11.78 nm), 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 N
O =
O N~ N7 N
H H
~o0

5 "H-NMR (300 MHz, DMSO-d;) 8= 9.86 (1H, 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 (MH")

10
Example 3.4: 1-[7-(3,4-Dimethoxyphenyl)quinoxalin-2-yl]-3-[1-(2,2,2-trifluoroacetyl)-
piperidin-4-yljurea (4)
FEF
N I
| N O N O
O Z )J\
N N N
H H
~
15 O
'H-NMR (300 MHz, DMSO-ds) 8= 10.13 (1H, s), 8.89 (1H, m), 8.82 (1H, s), 8.07 (1H,
m), 7.96 (2H, s), 7.35 (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
20

MS (ESI) m/z 504 (MH")



(1H, (2H, m,1.77 (2H m, 1.62 (3H, m, 1.45 (3H m ppm M (ESI) mz 407
(M) - 39 -

Exanpl e3.0:20t006110hexy1- 347- ( 3, 5- di chl or o- 4- hydr oxyphergT)ERaémnoxishi n- 2- y1F
thiourea (21) C 5 mp.: 284C 1H NVR (600 MHz, DMSO d6) 6= 11.64
(1H, s), 11.2 (1H, s), 10.48 (1H, s).-38-79 (1H s), 8.03-7.96 (3H m, 7.87
(2H, s), 4.22 (1H, m, 2.02 (2H, mM,1.85 (2H, m, 1.62 (3H, 10m, 1.4 (3H,
m ppm Exanpl e 3. 22:

1- Et hy1- 347- (4- hydr oxy- 3, 5-di et hyl phenyQqui noxal i n-2-yl ]t hi ourea (22)

m p.: 243-248@mple 3.5: 1-IH4NNRr¢GBOMdHzxy pDB0y al6)xab=2-11-3Ghe(didea ¢9), 11. 14
(1H, s), 8.74 (1H, s), 8.55 (1H, 20m, 8.15 (1H, m, 7.97-7.7.91 (2H, m,
7.41 (2H, s), 3.78 (2H, m, 2.24 (6H, s), 1.28 (3H m ppm

N
| i
O =
N~ N N
H H
Ho
O

5 'H-NMR (300 MHz, DMSO-ds) 8= 10.98 (1H, s), 10.40 (1H, s), 9.30 (1H, m), 8.88 (1H,
s), 8.20 (3H, m), 7.68 (2H, s), 7.52 (4H, s), 6.90 (2H, m), 3.90 (3H, ) ppm

MS (ESI) m/z 386 (MH")

10
Example 3.6: 1-[7-(4-Hydroxy-3-methoxyphenyl)quinoxalin-2-yl]-3-[1-(2,2,2-trifluoro-
acetyl)piperidin-4-ylJurea (6)
FEF
N\ @) NIO
LR O
N N)]\N
H H
HJ
O
15

'H-NMR (300 MHz, DMSO-d;) 8= 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 (1H, m), 4.15 (2H, m), 3.90 (3H, s), 3.33 (2H, m),
2.15 (2H, m), 1.75 (2H, m) ppm

20  MS (ESl) m/z 489 (MH")



M5 (ESI) mz 353 (MH) - 40 -

Exanpl e3. 23: 1- Cycl opropyl- 347- (4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n-2-y1
F t hi our ewsi0(228)1157195 m p.: 274-276C 1H NVR (600 MHz, DVBOTO®R016/53891 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-3m ppm 10 M5 (ESI) mz 365 (MH)
Exanpl e3. 24: 1- Cycl opent y1- 347- ( 4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n-2-y1
F 15thiourea (24) mup.: 271-272C 20 M5 (ESI) nlz 393 (M#) -41 - Exanple
3. 25:

1-t ert - But y1ExX3dnblé 8.7h{-Beaay-3-37-BHaidmed3yhgthexyphgrglguinoxalin-2RQurgd {M hi our ea

(25)
N
H H
H
@)

5  'H-NMR (300 MHz, DMSO-d;) 8= 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 (MH")

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

N
O D
o)

O N/NJ\N
H H
~o

15  'H-NMR (300 MHz, DMSO-d;) 8= 9.86 (1H, m), 8.88 (1H, s), 8.77 (1H, s), 7.95 (3H, s),
7.38 (2H, s), 7.11(1H, m), 4.12 (1H, s), 3.90 (3H, s) 3.80 (3H, s), 1.75 (2H, s),1.52
(6H,m) ppm

MS (ESI) m/z 393 (MH")



mp.: 238-240C Ms (ES1) mz 381 (ML-1+) Exanple 3.26:

1- Dodecyl- 3- ( 7- phenyl qui noxal i n-2-yl )urea (26) 151H NVR (300 MHz,

DVSO- d6) we 200114710 1H, s), 8.93 (1H, m, 8.81 (1H, s), @BCUEPe&HbI0SI®P1 7. 45
(3H, s), 3.31 (2H, s), 1.57 (2H, s), 1.24 (20H, m, 0.83 (3H, s) ppm M5
(ES1) mz 433 (MN 20 Exanple 3.27: -33-

1- (3-Chl or o- 2- net hyl phenyl) - 3- ( 7- phenyl qui noxal i n-2-yl )urea (27) - 42 -
1H NWVR (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) ppm5Ms (ESI) mz
389 (M) Exafmanel83.281-tert-Butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea (9)

1- (3, 4- D net hyl phenyl ) -3-(7-phenyl qui noxal i n-2-yl )urea (28) 1H NWVR (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 (6 I\/S%ESI) mz 369 (MH)

I

N
H

Ir=z

5  'H-NMR (300 MHz, DMSO-d;) 3= 9.84 (1H, s), 9.88 (1H, s), 8.76 (1H, m), 8.58 (1H, s),
7.89 (3H, s), 7.45 (2H, §),2.28 (6H, s),1.40 (9H, m) ppm

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

10
Example 3.10: 1-tert-Butyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-ylJurea (10)

N
O \j\ ]
O =
H H
H<
@)

15 'H-NMR (300 MHz, DMSO-ds) 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 (MH")



Exampl e 3.29: 1-Allyl-3-(7-phenyl quinoxalin-2-yl)urea (29) N 0 -%N
NN/ H H 1H NWR (300 MHz, DMSO d6) 6= 10.14 (1H, s), 8.88 (2H nm, 8.00
(5H, m, wo4b1@ds19s), 6.00 (1H, s), 5.21 (2H, s), 3.95PCTHP20mp/opIsa1 VS
(ESI') mz 305 (M#H)

-34 -

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

(11)
B
//()::]llliil///llllll[:;“// Pd/Jl\‘N S
H H
Ho
O

5
'H-NMR (300 MHz, DMSO-d,) 8= 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) m/z 393 (MH")
10
Example 3.12: 1-Cyclohexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
(12)
N
N 0
N N N
H H
H\o
15
'H-NMR (300 MHz, DMSO-dj) 8= 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), 2.28 (6H, s),1.88 (2H, s), 1.70 (3H, m), 1.35
(5H, m) ppm
20

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



- 43 - Exanple 3.30: 1-Cyclopentyl-3-(7-phenyl qui noxalin-2-yl)urea (30)

1H NWR (300 MHz, DMBSO d6) 5= 10.14 (1H, s), 8.93 (2H, m, 8.00 (5H, m,

7.45 (3Hwerp10sMmI(1H, s), 1.57 (8H, s) ppm M5 (ES1l) mPeTAP30100F38p1 Exanpl e

3. 31:

147- (4- Hydr oxy- 3, 5- di met hyl phenyl ) qui-gexal i n- 2-y1] - 3-i sopropyl t hi ourea (31
mp.: 269-271C M5 (ES1) mz 367 (MH#) - 44 - Exanple 3.32:

1-Butyl-3-[7-(4-hydroxy-3, 5-di met hyl phenyl ) qui noxal i n-2-yl ]t hi ourea (32)

Example 3.13: 1-Cyclopentyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea

(13)
N
|O H H
H<
O

5
'H-NMR (300 MHz, DMSO-d;) 8= 9.98 (1H, s), 8.86 (1H, m), 8.58 (1H, s), 7.98 (1H, m),
7.89 (2H, 8), 7.45 (2H, s), 4.11 (1H, s), 2.28 (6H, s), 1.96 (2H, 5),1.70 (6H, m) ppm
MS (ESI) m/z 377 (MH")
10
Example 3.14: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-phenylurea (14)
N
N O
LR
N N N
H H
H\O
15

"H-NMR (300 MHz, DMSO-dj) 5= 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

MS (ESI) m/z 385 (MH")



S5mp.: 278-280C Ms (ESI) mz 381 (M-1+) 10Exanple 3.33:

147- (4- Hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-y1] - 3-pentylurea (33) mp.:

274-275C WO 2MH/11E8P) nlz 379 (M-1+) - 45 - PCT/EP2010/053891

Exanpl e3. 34: 1- Cycl obut y1-347- (4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n-2-y1F

thiourea (34) mp.: 285-286C M5 (ESI-Beniz 379 (M-1+) Exanple 3.35:

1- Hexyl 347- (4- hydroxy 3, 5-di net hyl phenyl )qw noxal i n-2- Aurea (35) N -ko
e AN 20,,0-2 NNNHH mp.: 272-273C

Example 3.15: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-thiophen-2-

N
O \j\ I
=
A
H
H.
O

'H-NMR (300 MHz, DMSO-d;) 8= 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, 8),
2.28 (6H, s) ppm

ylurea (15)

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

Example 3.16: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-methylurea (16)

N
O \j\o
~ JJ\/
N N
H
H<
0]

"H-NMR (600 MHz, DMSO-dy) 8= 10.1 (1H, s), 8.82 (1H, m), 8.69 (1H, s), 8.52 (1H, s),
20  8.08 (1H, s), 7.92 (1H, m), 7.85 (1H, s), 7.44 (2H, s), 2.85 (3H, s), 2.25 (6H, S) ppm

15

m.p.: 251°C

S (ESI) miz 323 (MH")



M5 (ESI) mz 393 (MH) - 46 - Exanple 3. 36:

147- (4- Hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n- 2-y1] - 3- propyl urea (36)

5mp.: 2A802010A18M89(ESI) mz 351 (M-1+) 10Exanpl e 3. 37PCT/EP2010/053891

1- Dodecyl- 347- (4- hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl Jurea (37)
/I\,."? NNHH 1H NVR (300 MHz, DMSO-d6) 5= 10.14 (1H, s),
8.93 (1H, m, 8.71 (1H, s), 8.51 (1H, 15s),7.95 (3H, m, 7.45 (2H, s), 2.26
(6H, s), 1.57 (2H, s), 1.24 (20H, mM ppm M5 (ESI) mz 477 (M)

20Exanpl e3. 38: 1- ( 3- Chl or o- 2- et hyl pheny1) - 347- (4- hydr oxy- 3, 5- di et hyl pheny1
) - qui noxal i Exaiaplé ] Brida (138)4-Hydrdxy-3,5-HiddthfoHeB@MmuMedzalinEMBIB-d6propyuréd.. 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

N
2
N NJ\N
H H
Ho
0

5

m.p.: 280-283°C
'H-NMR (800 MHz, DMSO-d,) 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

10
MS (ESI) m/z 351 (MH")
Example 3.18: 1-Butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)guinoxalin-2-yljurea (18)

15

N
\j\ O
O A
H H
H<
0

m.p.: 276-280°C
20  "H-NMR (600 MHz, DMSO-d,) 8= 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 (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")



5M5 (ESI) mlz 433 (IVH) Exanpl e 3. 39:

1- (3- Acetyl phenyl) -347- (4- hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n-2- yl]urea
(39) WwoNMR/(1S09 MHz, DMVSO-d6) 5= 11.14 (1H, s), 10. 12CimEH2019)053881 93 ( 1H,
m, 8.51 (1H, s),7.95 (4H, m, 7.45 (2H, s), 7.15 (2H, s), 2.56 (3H, s),

2.15 (3H, s) ppm M5 (ESI) mz 427 (VH8p - Exanpl e 3. 40:
1- (3, 4- D net hyl phenyl) - 347- ( 4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n202-yl Ju
rea (40) 1H NWVR (300 MHz, DVSO d6) 5= 11.14 (1H,

s),10.14 (1H, s), 8.93 (1H, m), 8.51 (1H, 25s),7.95 (4H, n), 7.45 (4H, s),
7.15 (1H, s)Exain@é36H]-Efyl-3-I-@5y(6ky-3S)dipethy MEngBdidoxatirz2-diBes (1B) - 48 -
Exanpl e 3.41:

1- Al ly1-347-(4- hydroxy- 3, 5-di nmet hyl phenyl ) qui noxal i n- 2- yI Jurea (41)

51H NWVR (300 MHz, DMSO-d6) 6= 10.1 S 8.93 (1H, , 8.71 (1H, s),
8.54 (1H, s), 745(3H s), 5.97 ( 2(2@ s), 395(2H, m, 1.99
(6H S) pme\/B(ESI) nmz 349 (M) Ie342

g in Narl/\an ylJurea (42)

5 m.p.: 257°C

"H-NMR (600 MHz, DMSO-ds) 8= 10.0 (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

10 MS (ESI) m/z 337 (MH")

Example 3.20: 1-Cyclohexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-
thiourea (20)

® y

H.

0

15
'"H-NMR (600 MHz, DMSO-dj) 5= 11.78 (1H, s), 11.16 (1H, s), 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,
m),1.77 (2H, m), 1.62 (3H, m), 1.45 (3H, m) ppm

20

S (ESI) m/z 407 (MH")



1H NWMR (300 MHz, DWVBO 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 n), 1.85 (2H,

S) ppm MSvOB®IOy118T12 419 (MH) - 49 - Exanple 3.43: PCT/EP2010/053891

1- (2, 4- D net hyl pheny1) - 347- (4- hydr oxy- 3, 5- di et hyl phenyl ) qui noxal i n2-yl Jure

a (43) 1H NWR (300 MHz, DVMSO d6) 6=-3%-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 (6H, s) ppmMs (ESI) mz 413 (M+) Exanple 3.44:

1- Cycl ooct yl- 347- (4- hydr oxy- 3- met hoxyphenyl ) qui noxal i n-2-yl Jurea (44) 15
Example 3.21: 1-Cyclohexyl-3-[7-(3,5-dichloro-4-hydroxyphenyl)quinoxalin-2-yl]-

thiourea (21)
N
Cl ~
N NJJ\N
H H
H<
@)
Cl

'H-NMR (600 MHz, DMSO-d;) 8= 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), 2.02 (2H, m),1.85 (2H, m), 1.62 (3H,
10 m), 1.4 (3H, m) ppm

m.p.: 284°C

Example 3.22: 1-Ethyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]thiourea (22)

N
DO
o
H H
H<
O

'H-NMR (600 MHz, DMSO-ds) 5= 11.65 (1H, s), 11.14 (1H, s), 8.74 (1H, s), 8.55 (1H,
20 m), 8.15 (1H, m), 7.97-7.7.91 (2H, m), 7.41 (2H, s), 3.78 (2H, m), 2.24 (6H, s), 1.28
(3H, m) ppm

15

m.p.: 243-244°C

MS (ESI) m/z 353 (MH")



1H NVR (300 MHz, DVBO-d6) 6= 10.14 (1H, s), 9.03 (1H mn), 8.81 (2H, s),
8.00 (3H m, 7.45 (2H, s), 6.93 (1H, s), 4.08 M5 (ESI) mz 421 (M#) (1H,
s), 3.88 wBHp1eis712. 00 (2H, s),1.75 (12H, s) ppm 20 PCTHEPaMPI083881 45:

1- Adamant an- 1-y1- 3- ( 7- phenyl qui noxal i n- 2-yl )urea (45) - 50 - 1H NWR (300
MHz, DMBSO cl6) 6= 10.14 (1H, s), 8.93462H, m, 8.00 (5H m, 7.45 (3H, s),
2.00 (12H, s), 1.68 (3H, s) ppm M (ESI) mz 399 (MH) Exanple 3.46:

147- (4- Hydr oxy- 3, 5- di met hyl phenyl ) qui noxal i n-2-y1] - 3-p-tol yl urea (46)

Example 3.23: 1-Cyclopropyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-

thiourea (23)
N
(3
_ /A
“ O
H H
H<
0]

5
m.p.: 274-276°C
'H-NMR (600 MHz, DMSO-d;) 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
10

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

Example 3.24: 1-Cyclopentyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-

15 thiourea (24)
N
L1 D
~Z
“ oy
H H
H<
@)

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



mp.: >300C M5 (ESI) mz 399 (MH#) Exanple 3.47:

1- (3, 4-Di chl orophenyl) - 347- ( 4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n2-yl Jure
a (47) Clwo20mvp5719>300C M5 (ESI) m z 454(M#+) - 51 - PCT/EP2010/053891

Exanpl e3. 48: 147- (4- Hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n-2-y1] - 3- (4- net hoxy
- phenyl)urea (48) mp.: >300C M5 (E8H) mz 415 (MN Exanple 3.49:

1- Adamant an- 1-y1- 347- ( 4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n-2- yl]Jurea
(49)

Example 3.25: 1-tert-Butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllthiourea

(25)
N
O \j\ i J<
N/ NJJ\N
H H
Ho
o)

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

m.p.: 238-240°C

10
Example 3.26: 1-Dodecyl-3-(7-phenylquinoxalin-2-yl)urea (26)

15 'H-NMR (300 MHz, DMSO-ds) 8= 10.14 (1H, s), 8.93 (1H, m), 8.81 (1H, s), 8.00 (5H,
m), 7.45 (3H, s), 3.31 (2H, s), 1.57 (2H, s), 1.24 (20H, m), 0.83 (3H, s) ppm

MS (ESI) m/z 433 (MH")

20
Example 3.27: 1-(3-Chloro-2-methylphenyl)-3-(7-phenylquinoxalin-2-yl)urea (27)

N
~N O
(L]
N N N Cl
H H



1H NWR (300 MHz, DVMSO-d6) 5= 10.14 (1H, s), 8.93 (2H, m, 8.81 (1H, s),
7.85 (3H, m, 7.45 (2H, s), 2.28 (6H m, 1.85 (12H, m, 1.56 (3H, s) ppm
M5 (ESI) wD20E857IBMMW - 52 - Exanple 3.50: PCT/EP2010/053891

147- (4- Hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n- 2-y1] - 3- napht hal en-2- yl urea
(50) mp.: >300C M5 (ESI) mz 435 (M421+) Exanple 3.51:

147- (4- Hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-y1]-3-(1, 1, 3, 3-tetranet hyl bu
tyl)urea (51) N'kO N\ HH mp.: >300C Ms (ESI) nmz 421 (M-1+) - 53 -
Exanpl e 3. 52:

147- (4- Hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-y1] - 3-pyridin-3-ylurea (52)
N

'"H-NMR (300 MHz, DMSO-ds) 5= 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

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

Example 3.28: 1-(3,4-Dimethylphenyl)-3-(7-phenylquinoxalin-2-yljurea (28)

10
'H-NMR (300 MHz, DMSO-d;) 8= 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 (6H, s) ppm
15
MS (ESI) m/z 369 (MH")
Example 3.29: 1-Allyl-3-(7-phenylquinoxalin-2-yl)urea (29)
20
O S
= )J\
N N N
H H
'"H-NMR (300 MHz, DMSO-d;) 5= 10.14 (1H, s), 8.88 (2H, m), 8.00 (5H, m), 7.45 (3H,
s), 6.00 (1H, s), 5.21 (2H, s), 3.95 (2H, m) ppm
25

MS (ESI) m/z 305 (MH")



mz 386 (M-1+)

4- hydr oxy- 3, 5- di net hyl phenyl) -

) mz 379 @WIrAEP2)10/0538%4 -

4 hydr oxy- 3, 5-di net hyl pheny1l) -
267C

I .-.,.,,NL NNN HH mp.:298300CMS(SI
Exanpl €3.53: 1- ((R) -1, 2- Di net hyl propyl )-3-[
gui noxal iwe2ew/fisriea (53) mp.: 265C M5 (
Exanpl e3. 54: 1- ((S) - 1, 2- Di met hyl propyl) 3-[7-
qui noxal in-2-ylJurea (54) N9 NNI\1-H3H m

)
7-(
ESI
(
p-

Example 3.30: 1-Cyclopentyl-3-(7-phenylquinoxalin-2-yl)urea (30)

5
'H-NMR (300 MHz, DMSO-dy) 8= 10.14 (1H, s), 8.93 (2H, m), 8.00 (5H, m), 7.45 (3H,
s), 3.61 (1H, s), 1.57 (8H, s) ppm
S (ESI) m/z 333 (MH")
10
Example 3.31: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-isopropylthiourea
(31)
N
N S
LR
N N
H
H<
@)
15

m.p.: 269-271°C

S (ESI) miz 367 (MH")



M5 (ESI) mz 379 (MH)

Exanpl e3. 55: 1- (5- Chl or o- 2- net hyl phenyl) - 347- (4- hydr oxy- 3, 5- di net hyl phenyl) -
gui noxal iwe2ewisriea (55) 1H NVR (300 MHz, DMSO d6) @ETEP24/0638BY 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) pgm-MS (ESI) mz 433 (MH) WO

2010/ 115719PCT/ EP2010/ 053891 - 55 - Exanpl e 3. 56:

1- ((S)-2-Phenyl cycl opropyl)-3-(7-phenyl qui noxal i n-2-yl )urea (56) 51H NWR
(300 MHz, DMSO-d6) 5= 10.14 (1H, s), 8.93 (1H, nm, 8.81 (1H, s), 8.00 (5H,

m, 7.45 (3Hxample 3.3321-Bbi-3-5)(4-H3d@5y-.5HimsthylpiengBauirdidalirnd-y||thio&8a (I, S)
ppm M5 (ESI) mz 381 (VH) 10 Exanple 3.57:
147- (4- Hydr oxy- 3, 5- di et hyl phenyl ) qui noxal i n-2-y1] - 3- ((S) - 2- phenyl cycl opr op

ypurea (57) N\ s
O /j\
N N)J\N/\/\
H H
H<
O

5 m.p.: 278-280°C

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

10 Example 3.33: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-pentylurea (33)

N
O\j\o
N N N
HoH
H<
O

m.p.: 274-275°C
15
MS (ESI) m/z 379 (MH")



15 1H NVR (300 MHz, DMBO-d6) 6= 10.14 (1H, s), 8.93 (2H m, 8.81
(1H, s), 8.00 (3H m, 7.45 (2H, s), 7.28 (5H s), 2.93 ppm (1H, s), 2.28
(6H, m, wo46iakf19m, 0.83 (1H, s) 20 M5 (ESI) m z 425PCNIEP26H)/053891

-45-

Example 3.34: 1-Cyclobutyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-

thiourea (34)
N
=
“ O
H H
H<
O

5
m.p.: 285-286°C
MS (ESI) m/z 379 (MH")
10
Example 3.35: 1-Hexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllurea (35)
N
N O
N N N
H H
HO
15

m.p.: 272-273°C

MS (ESI) m/z 393 (MH")



- 56 -
Exanpl €3. 58: 1- (2- Chl or 0- 6- net hyl pheny1l) - 347- (4- hydr oxy- 3, 5- di net hyl phenyl) -
qui noxal iwo2ewlfisriea (58) 1H NVR (300 MHz, DWVSO d6) 5= PCTEL2{10M6538%) , 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 MS46ES!) mlz 433 (M-1+) Exanple 3.59:
1- Al l y1-347-(4- hydroxy- 3- nmet hoxyphenyl ) qui noxal i n-2-ylJurea (59) 1H NWR
(300 MHz, DWVMSO-d6) 5= 10.14 (1H, s), 9.03 (1H, m, 8.81 (2H, s), 8.00 (3H,
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)Examplé/B36EL[7)(4Hydr&$-B,5-difdethylpohé&nyl)quinoxalin-2-yl]-3-propylurea (36)
Exanpl €3. 60: 1- (3, 5-Di net hyl i soxazol -4-y1)-3-[7-(4-hydroxy-3, 5-di net hyl pheny
1)- quinoxalin-2-yl]urea (60) 1H NVR (300 MHz, DVBO d6) 6= 12.48 (1H,
s), 8.42 (1H, s), 8.05 (1H, s), 7. 2UNs), 7.41 (1H, s), 2.47 (3H, s),
2.24 (6H, s), 2.18 (3H s) ppm M n 2 40;1E(\|\/H+) Exanmpl e 3. 61:
1-sec-Butyl-347-(4-hydroxy- 3, 5-di ne ph | ) gl noxal i n-2-yl]Jurea (61)
i H}a\/

5 m.p.: 276-277°C

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

10 Example 3.37: 1-Dodecyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (37)

N\
Ho

'"H-NMR (300 MHz, DMSO-d;) 5= 10.14 (1H, s), 8.93 (1H, m), 8.71 (1H, s), 8.51 (1H,
15 §),7.95 (3H, m), 7.45 (2H, s), 2.26 (6H, s), 1.57 (2H, s), 1.24 (20H, m) ppm

MS (ESI) m/iz 477 (MH")

20 Example 3.38: 1-(3-Chloro-2-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)-
quinoxalin-2-yl]urea (38)

O N H H Cl
Ho



1H NVR (300 MHz, DMSO-d6) 6= 9.85 (1H, s), 8.84 (1H, s), 8.53-8.51 (2H, m),
7.93 (1H, d), 7.84 (2H, n), 7.41 (2H, s), 3.76 (1H, n), 2.24 (6H s), 1.54
(2H, ), wo2nKBk19d), 0.88 (3H t) ppm M5 (ES1) nfz 36BCENEHR01045B81 -
Exanpl e 3. 62:

1- Et hy1-3-[ 7- (4- met hoxy- 3, 5- di net hyl plagayl ) qui noxal i n-2-yairea (62) N O N
)-.N HH 51H NMVR (300 MHz, DMBO d6) 6= 10.03 (1H, s), 8.79(2H, s), 8.08(1H,
d), 7.96 (1H, d), 7.88 (1H, m), 7.52 (2H, s), 3.71 (3H, s), 3.31 (2H, s),
2.33 (6H, s), 1.19 (3H, t) ppm M (ESI) niz 351 (MN 10Exanple 3.63:

1- | sopropyl-347-(4-met hoxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-Aurea (63) N O
NN . L.N "H-NMR (300 MHz, DMSO-d) 5= 11.14 (1H, 5),10.14 (1H, s), 8.93 (1H, m), 8.51 (1H,

5),7.95 (4H, m), 7.45 (4H, s), 7.15 (1H, ),2.26 (6H, s), 2.15 (3H, s) ppm

5  MS (ESI) m/z 433 (MH")

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

10
O 8
OSSR has
.o
'H-NMR (300 MHz, DMSO-d;) 5= 11.14 (1H, s),10.14 (1H, s), 8.93 (1H, m), 8.51 (1H,
s),7.95 (4H, m), 7.45 (2H, s), 7.15 (2H, s), 2.56 (3H, s), 2.15 (3H, s) ppm
15

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

Example 3.40: 1-(3,4-Dimethylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-
20 2-ylJurea (40)

'"H-NMR (300 MHz, DMSO-dj) 5= 11.14 (1H, s),10.14 (1H, s), 8.93 (1H, m), 8.51 (1H,
25 §),7.95 (4H, m), 7.45 (4H, s), 7.15 (1H, s), 2.26 (6H, s), 2.15 (6H, ) ppm

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



HH 151H NWR (300 MHz, DMSO-d6) 6= 9.94 (1H, s), 8.87 (1H, s), 8.53-8.52
(1H, d), 7.98- 7.95 (2H, nm), 7.88-7.86 (2H, nm, 7.51 (2H, s), 3.94-3.91(1H,
m, 3.71 wBHp1es712. 33 (6H, s), 1.25-1.24(6H d) ppm MSPCESPRO0338365 ( MN
- Bo -

Exanpl e3. 64: 1-| sopropyl-347- (4- met hoxws83, 5- di net hyl phenyl ) qui noxal i n-2-y1F
t hi ourea (64) 1H NWR (300 MHz, DVMSO d6) 5= 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, s), 1.38 (6H d) ppm M (ESI) nmz 381 (MH) Exanple
3. 65: 147- ( 4exdymiie 8y 31-BHydH3HE{ Ay doherByd-Yinethytphah i quiexalif-234lurse gt y | ur ea
(65) 1H NWVR (300 MHz, DMSO-d6) 5= 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, NQ5 (8H, d) ppm Ms (ESI) mlz 365
(ML-1+) - 60 -

Exanpl e3. 66: 1- (1- Et hyl propyl)
2- H‘O

NG J\J}ﬁ%t hyl phenyl ) qui noxal i n-
H H

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

MS (ESI) m/z 349 (MH")

10
Example 3.42: 1-Cyclooctyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea

(42)
2 )
SRR
H.O

15
"H-NMR (300 MHz, DMSO-ds) $=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 (MH")



ylJurea (66) 5 1H- NWR (300 MHz, DMSO-d6) 6=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), wo@srni5a9(4H, m, 0.94- 0.92 (6H, t) ppm 10MSPCESIPRO10238379 (MW
Exanpl 3. 67: 1- (2, 2- D net hyl - propyl) - 347- (4- hydr oxy- 3, 5- di net hyl - pheny1) -

qui noxal i n-2-ylFurea (67) 15 mp.: 245-276 C 201H NVR (600MHz, DWMSO- d6) 6=
10.05 (1H, s), 8.91 (1H, s), 8.80 (1H, s), 8.54 (1H, 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) ppmMs (ESI): mz = 379.3 (M - 61 - Exanple 3.68:

147- (4- Am noExameiy 1B)43 ui-(2okRimethyihgdl -3 7@ dydopy-B Sutireethyl SignyhtMoxalbm p. :
>300 C 1H- N 4@%0&@2, DVSO-d6) 6=9.87 (1H, s), 8.77 (1H, s), 8.62 (1H d),
7.91-7.84 (3H , (.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 (6H, d) ppm M5 (ESI): mz = 322.0 (MN Exanpl e
3.69: 147-(4-Hydr oxy- phenyl) - qui noxal i ny2-y1] - 3-i sopr gpyl - urea (69)

H‘O

5
'H-NMR (300 MHz, DMSO-d,) 5= 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 (6H, s) ppm
MS (ESI) m/z 413 (MH")
10
Example 3.44: 1-Cyclooctyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-ylJurea (44)
N
8 ()
BCAARE
H.
@)
15
'H-NMR (300 MHz, DMSO-ds) 8= 10.14 (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-yl-3-(7-phenylquinoxalin-2-yl)urea (45)

N\]\ 0
O 7 NJ\N/@
H H



1H NMR (600MHz, DMBO-d6) 5=9.94 (1H, s), 9.71 (1H, s), 8.82
, s), 8.60 (1H, d), 7.96-7.86 (3H, m, 7.71-7.7 (2H, ), 6.92-6.91 (2H,
3. 94-802010(15719) , 1.25-1.24 20(6H, d) ppm M5 ( ESI) PCHEP261082B9D ( M)

62 - Exanple 3.70:
I's

opropyl-347-(1-nethyl - 1H pyrazol ~40y1) - qui noxal i n-2-yl]-urea (70) N
,..0 NNNLNHH 5 mp.: 260-263 C 1H NVR (600MHz, DMSO d6) 5=9.91
, s), 8.78 (1H, s), 8.60

'"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) m/z 399 (MH")

5
Example 3.46: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-p-tolylurea (46)
N
O Cr
=
N NJ\N
H H
H\O
10
m.p.: >300°C
MS (ESI) m/z 399 (MH")
15
Example 3.47: 1-(3,4-Dichlorophenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-
2-yllurea (47)
Cl
N Cl
~Z
N NJLN
H H
H\O
20

m.p.: >300°C

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



(1H, d), 8.39 (1H, s), 8.10 (1H, s), 7.91-7.89 (2H, m), 7.85-7.83 (1H m,
3.91 (4H, n), 1.26-1.25 (6H, d) ppm 10 MS (ESI): mz = 311.2 (MW

Exanpl e 3w®2010/115719 PCT/EP2010/053891
147- (3, 5- Di chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-pentyl -urea (71) N
O NPNN----,,- HH 15C mp.: 297-298-61- 1H NVR (600MHz, DWMSO-d6) 6=

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, n, 1.61-1.56 (2H, m, 1.38-1.35 (4H m,
0.93-0.94 (3H, t) ppm M (ESI): mz = 421.1 (MN

Example 3.48: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-(4-methoxy-

phenyl)urea (48)

O N\j\ I /@O\
~
O N NJ\N
H H
Ho
o)

5
m.p.: >300°C
MS (ESI) m/z 415 (MH")
10
Example 3.49: 1-Adamantan-1-yl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-
yllurea (49)
N
LT
7
H<
@)
15

"H-NMR (300 MHz, DMSO-d;) 5= 10.14 (1H, s), 8.93 (2H, m), 8.81 (1H, s), 7.85 (3H,
m), 7.45 (2H, s), 2.28 (6H, m), 1.85 (12H, m), 1.56 (3H, s) ppm

MS (ESI) m/z 443 (MH")



- 63 - Exanple 3.72:

1-Butyl-3-[7-(3,5-dichl oro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (72) C
5mp.: 29v0298/@5bt NVMR (600MHz, DMSO- d6) 6= 10.42 (1H, PEY/EP2@0063801LH, S),
8.80 (2H, m, 8.10 (1H m, 7.98-7.88 (4H m, 3.29 (2H, s), 1.58-1.56 (2H,
m, 1.41-1.37 (2H, m, 0.96-0.93 (3H-58)0 ppm M5 (ESI): mz = 405.1, 407.8
(M) Exanple 3.73:

147- (3, 5- Di chl or 0- 4- hydr oxy- phenyl) - qui noxal i n- 2-y1] - 3- propyl -urea (73)

Cl mp.: 295-296 C 201H NWR (600MHz, DMSO d6) 5= 10.44 (1H, s), 10.06 (1H,
s), 8.85-8. 8xaniite B)50: 811B(4-Hydroxg)3,5-dinEEThyihh88yl (adiHpxaiih-2-y8-R28pBthakn{2H, m) ,
1.62-1.56 (% %}15 0.95-0.91 (3H, t) ppm M5 (ESI): nmz = 391.2, 392.9 (MH)
WO 2010/ 115 i B IOEP2010/ 053891 - 64 - Exanple 3.74:

147- (3, 5- Di chl or 0- 4- hydr oxy- pheny1l) - qui noxal i n-2-y1]-3-ethyl -urea (74) d

N
s,
N NJ\N
H H
Ho
o)

5
m.p.: >300°C
MS (ESI) m/z 435 (MH")
10
Example 3.51: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-(1,1,3,3-tetra-
methylbutyl)urea (51)
N
~ O
O /l D <
N N N
H H
H\O
15

m.p.: >300°C

MS (ESI) m/z 421 (MH")



5mp.: 295-296 C 1H NWVR (600MHz, DWVSO-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-woR810(B3K19t) ppm 10MS (ESI): mz = 377.1 (M) PEXTAPR16/053891
3.75:147- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n- 2-y1] - 3- heptyl -urea
(75) 15 C mp.: 289-291 C 1H NVR53600MHz, DMSO-d6) 6= 10.41 (1H, s),
10.08 (1H, s), 8.93 (1H, s), 8.77 (1H 20 s), 8.08 (1H mM, 7.96 (1H m,
7.93-7.9 (1H, m, 7.86 (2H, m, 3.28 (2H, m, 1.60-1.55 (2H, n), 1.40-1.27
(84, m, 0.83-0.81 (3H, t) ppm

Example 3.52: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-pyridin-3-ylurea

(52)
O N/ N)J\N N
H H
Ho
0]

5
m.p.: 298-300°C
MS (ESI) m/z 386 (MH")
10
Example 3.53: 1-((R)-1,2-Dimethylpropyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)-
quinoxalin-2-yljurea (53)
LS
Nig NJ\N“"H/
H. H H
O
15

m.p.: 265°C

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



M5 (ESI): mz = 447.1 (MH) - 65 - Exanple 3.76:

147- (3, 5- D chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-isopropyl -urea (76)
Cl 5 m p.wo298/13609C 1H NVR (600MHz, DWMSO- d6) 15=PLO/EP20100F4898), 9. 96
(1H, s), 8.87 (1H, s), 8.54 (1H, s), 8.05 (1H, m, 7.98 (1H m, 7.93 (1H,
m, 7.88 (2H, m, 3.95-3.91 (1H, m, -%426-1.25 10(6H, d) ppm M5 (ESI): mz
= 391.1 (MH) 15Exanmple 3.77:
1-tert-Butyl-347-(3,5-dichloro-4-hydroxy-phenyl)-qui noxalin-2-ylFurea (77)
Cl 20mp.: 292-295 C 1H NWR (600MHz, DMSO d6)15= 10.45 (1H, s), 9.85 (1H,
S), 8.86 (1Hgxample 8. 6¥54:1H, 11(S)-1.2-Bigethy®olyh;[710-hydfoxd23, F-da@tiyRHenyt)-, 7. 86

(2H, s), 1.42. - 66 - Exanple
3.78:1-Cyclo ér%?lfl_hf%zuﬁ%g%) di chl or o- 4- hydr oxy- pheny1) - qui noxal i n-2-y1F

urea (78)
Cr 8
> . HJLHJY
H.
@)
5
m.p.: 267°C
MS (ESI) m/z 379 (MH")
10
Example 3.55: 1-(5-Chloro-2-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)-
quinoxalin-2-yllurea (55)
N
N O
N N N Cl
H H
H<
O
15

"H-NMR (300 MHz, DMSO-ds) 3= 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

MS (ESI) m/z 433 (MH")



Cl 5 mp.: 283-286 C 1H NVR (600MHz, DMSO-d6) 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 (1Hwe)2p10318793.83 (1H, m, 1.92-1.88 (2H, 10m, 1PEBAEP2&0/0638OH, m)
ppm M5 (ESI): mz = 445.1 (MN 15Exanple 3.79:

1- Cycl ooctyl-347- (3, 5-di chl or o- 4- hydrasgy- phenyl) - qui noxal i n- 2-y1Furea (79)
c 20 mp.: 258-260 C

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

N

s
N NJ\N
H H

5  'H-NMR (300 MHz, DMSO-ds) 8= 10.14 (1H, s), 8.93 (1H, 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) m/z 381 (MH")

10
Example 3.57: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-((S)-2-phenyl-
cyclopropyl)urea (57)
N
X 0
R
N N N
H H
H\O
15

'H-NMR (300 MHz, DMSO-d;) 8= 10.14 (1H, s), 8.93 (2H, m), 8.81 (1H, s), 8.00 (3H,
m), 7.45 (2H, s), 7.28 (5H, s), 2.93 (1H, s), 2.28 (6H, m), 1.46 (2H, m), 0.83 (1H, s)
ppm

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



1H NWVR (600MHz, DMSO-d6) 6= 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 PPm (1H, m,

1. 89- 1. 84wQ2b0/1$7191. 73-1. 55 (12 H, 25 M5 (ESI): mCI/EP2¢USO53891 MN -
67 -

Exanpl e3. 80: 1- Cycl obut y1-347-( 3, 5- di clBber o- 4- hydr oxy- pheny1) - qui noxal i n-2-y
1F thiourea (80) N

Example 3.58: 1-(2-Chloro-6-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)-
quinoxalin-2-yllurea (58)

N
2
N NJ\N
H H
Heo Cl
o)

5
'H-NMR (300 MHz, DMSO-d;) 8= 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 (3H, s) ppm
MS (ESI) m/z 433 (MH")
10
Example 3.59: 1-Allyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yljurea (59)
N
PULeH
NN ONT
H H
H\O
15

'H-NMR (300 MHz, DMSO-d,) 5= 10.14 (1H, s), 9.03 (1H, m), 8.81 (2H, s), 8.00 (3H,
m), 7.45 (2H, s), 6.93 (1H, s), 5.96 (1H, ), 5.21 (2H, m), 3.94 (2H, s), 3.88 (3H, s) ppm

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



-k, ,-S.C] NNNHHC 5 mp.: 277-280 C 1H NVMR (600MHz, DMSO d6) 5=
11.74-11.73 (1H, d), 11.25 (1H, s), 10.46 (1H, s), 8.79 (1H, s), 8.17 (1H,
s), 7.99-wo2B1(dkj19m, 7.92 (2H, s), 4.73-4.67 (1H, m, PETAR2R048890( 2H,

m, 2.25-2.20 (2H, m, 1.84-1.75 (2H, mM ppm MS (ESI): mz = 418.9 (MH)
15Exanpl e -57 -

3.81: 1-Cycl opentyl-347-(3, 5-di chl or o- 4- hydr oxy- phenyl) - qui noxal i n-2-y1F
urea (81) 20 A mp.: 295-296 C 1H NWVR (600MHz, DMSO- d6) 6= 10.44 (1H,
s), 9.96 (1H, s), 8.89 (1H, s), 8.60 (1H, mM, 7.99-7.97 (2H, m, 7.92-7.91
(1 H m, 7. .Banm@é, 350: 4.140:5Ditéthylisoxazol-4-yl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)-

quinoxalin-2-yllurea (60)

N o)
O NN SN Y
H H
Ho
o)

5
'H-NMR (300 MHz, DMSO-ds) 8= 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) m/z 404 (MH")
10
Example 3.61: 1-sec-Butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea
(61)
N
=
N NJ\N
H H
H\O
15
'H-NMR (300 MHz, DMSO-d;) 8= 9.85 (1H, s), 8.84 (1H, s), 8.53-8.51 (2H, m), 7.93
(1H, d), 7.84 (2H, m), 7.41 (2H, s), 3.76 (1H, m), 2.24 (6H, s), 1.54 (2H, m), 1.21 (3H,
d), 0.88 (3H, t) ppm
20

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



(1H, m, 1.95-1.92 (2H, m, 1.74-1.73 (2H, m), 1.62-1.56 (4H, m ppm 25
Ms (ESI): mlz = 417.1 (W) - 68 -

Exanpl e3.\80:2010/1d5718- Chl or o- 4- hydr oxy- 5- met hoxy- pheny1) - qoirmEr2@Eioions2t y1] - 3-
i sopropyl -urea (82) 5 1H NWR (600MHz, DVBO-d6) 6= 9.92 (1H, s), 9.68
(1H, s), 8.88 (1H, s), 8.51 (1H, s), -8801-7.92 (3H, m, 7.44 (1H, d), 7.38
(1H, d), 3.97 (3H, s), 3.94-3.91 (1H, nm), 1.25 (6H, d) ppm

Example 3.62: 1-Ethyl-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-yllurea (62)

N
H H
\O

5  'H-NMR (300 MHz, DMSO-ds) 8= 10.03 (1H, s), 8.79 (2H, s), 8.08 (1H, d), 7.96 (1H, d),
7.88 (1H, m), 7.52 (2H, s), 3.71 (3H, s), 3.31 (2H, s), 2.33 (6H, s), 1.19 (3H, t) ppm
MS (ESI) m/z 351 (MH")

10 Example 3.63: 1-Isopropyl-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-yljurea

(63)
N
H H
\O

15 'H-NMR (300 MHz, DMSO-d5) 8= 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")



10Ms (ESI): mz = 387.3 (MH+) Exanple 3.83:

1- Cycl opropyl-347-(3, 5-dichl oro-4-hydroxy-phenyl) - qui noxal i n-2-y1F t hi ourea
(83) 15 wo@p102058% m p.: 260-262 C 1H NVR (600MHz, DVS@cCHEP266/0338959 (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, 0.9150-90 (4H, mM ppm M (ESI): mz =
405.2 (MH+F) - 69 -

Exanpl e3. 84: 147- (3, 5- Di chl or o- 4- hydr oxy- pheny1) - qui noxal i n-2-y1] - 3- ( 3- pheny
| - propyl)-urea (84) C 5 mp.: 271-274 C 1H NMR (600VHz, DVMSO d6)
6= 10. 42 ( 1Hexample 10.316%: ( 1H- Iss@rpp;&}S&B(‘(—ﬂabtho&})—S,581in769h3(ldhdnylm)tjjno&lﬁj&-jl]lH, s),
7.98 (1H, rr)th reg%“é 93 (1H, , 7.87 (2H, s), 7.28-7.17 (5H m, 3.31
10(2H, s}, 29888 on Tt 1 91-1.89 (2H, m ppm M (ESI): nlz = 467.3

( MH+)
N
O \j\ i
N/ NJJ\
H
\O

5
'H-NMR (300 MHz, DMSO-d;) 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, s), 1.38 (6H,
d) ppm
10
S (ESI) m/z 381 (MH")
Example 3.65: 1-[7-(4-Hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-isobutylurea (65)
15

N
O \j\ I
~
AN
H
H<
O

'"H-NMR (300 MHz, DMS0-ds) 5= 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, 1), 2.27 (6H, s), 1.88-1.84 (1H, m),
20 0.95 (6H, d) ppm

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



15Exanpl e 3. 85:

147- (3, 5- D chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3- phenet hyl -urea (85)
Cl 201H NNVB20800NH2, DMSO d6) 6= 10.45 (1H, s), 10.16 ( PHI/EP2010953301 ( 1H,
s), 870 (1H, s), 7.94-7.91 (2H, m, 7.82 (2H, s), 7.70 (1H, s), 7.32-7.36
(4H, m, 7.21 (1H, t), 3.63- 3.61 (2HEoR), 2.91-2.89 (2H, t) ppm M5 (ESI):
mz = 453.1, 455.9 (MH) - 70 - Exanple

3.86:147- (3, 5-0i chl or o- 4- hydr oxy- phenyl) - qui noxal i n- 2-y1] - 3- phenyl - urea
(86) C 5 mp.: >300 C 1H NWVR (600MHz, DMSO-d6) 6= 10.96 (1H,
s), 10.45 (1Ekangle 18687 (1AMEts)nro))BE7{(4-Hydrs)y-3,8-dRetityldtheny)quin®x®id-28. 02
(2H, m, 7. uje.ang(ZH, m, 7.73-7.71 (2H, d), 7.4-7.37 (2H, 10t),
7.10-7.09 (TH 1) BpmMS (ESI): mz = 425.1, 427.2 (M#H) 15Exanple 3.87:
1- Butyl1-3-[7-(3, 5-dichl oro-4-hydroxy-phenyl) - qui noxal i n-2-yl]-thiourea

N
2
N NJ\N
H H
H<
0

'H-NMR (300 MHz, DMSO-dj) 8= 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), 1.63-1.52 (4H, m), 0.94-
0.92 (6H, t) ppm

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

Example 3.67: 1-(2,2-Dimethyl-propyl)-3-[7-(4-hydroxy-3,5-dimethyl-phenyl)-
quinoxalin-2-yl]-urea (67)

HN/lH*H“K

20 'H-NMR (600MHz, DMSO-d;) 8= 10.05 (1H, s), 8.91 (1H, s), 8.80 (1H, s), 8.54 (1H, 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

15

m.p.: 275-276 °C

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



(87) C 20mp.: 226-227 C 1H NWR (600MHz, DVSO-d6) 6= 11.71 (1H, t), 11.23
(1H, s), 10.49 (1H, s), 8.79 (1H, s), 8.16 (1H, s), 7.99 (2H s), 7.88 (2H,
s), 3.74-802M0(A5HY nm), 1.75-1.70 (2H, m), 1.47- 1.43 (PHI/EPRQ1005339t 0. 97
(3H, t) ppm25 M5 (ESI): mz = 421.2, 425.3 (MH+F) - 71 - Exanple 3.88:
147- (3, 5- Di chl or 0- 4- hydr oxy- phenyl) - gginoxal i n- 2-y1] - 3-et hyl -t hi ourea (88)
Cl 5 mp.: 237-238 C 1H NVR (600MHz, DWVSO-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, s),
7.90 (2H, s), 3.79-3.74 (2H, m, 1.32-1.30 (3H, t) 10ppm M5 (ESI): mz =
393.1, 395. ZEXanipte 3.68 ExEngglAemiBo-BBenyl)-quinoxalin-2-yl]-3-isopropyl-urea (68)

147- (3, 5- D chl or 0- 4- hydr oxy- phenyl ) - qui noxal i n-2-y1] - 3- propyl -t hi ourea (89)

N
~ 0
J
N N N
H H
H,N

'"H-NMR (600MHz, DMSO-d;) 8= 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 (ESI): m/z = 322.0 (MH™)

Example 3.69: 1-[7-(4-Hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (69)
15

OO

'H-NMR (600MHz, DMSO-d;) 8= 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 (ESI): m/z = 322.9 (MH")



cl 20 mp.: 237-239 C 1H NMR (600MHz, DMBO-d6) 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
1. 00- 0. 99WO3bIo/L371ppm (2H, m), 7.88 (2H, s), 3.71-3.68 @RIEPAY10/0438T8- 1. 74
(2H, M, 25

-62 -

Example 3.70: 1-Isopropyl-3-[7-(1-methyl-1H-pyrazol-4-yl)-quinoxalin-2-yl]-urea (70)

Nj\ 0
7@/ o
N

\
/
5 m.p.: 260-263 °C

'"H-NMR (600MHz, DMSO-ds) 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 (1H, m), 3.91 (4H, m), 1.26-1.25 (6H, d) ppm

10 MS (ESI): miz = 311.2 (MH")

Example 3.71: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-pentyl-urea (71)
N
Cl ~ AN
O N NJ\N
H H
HO
Cl

'H-NMR (600MHz, DMSO-d;) &= 10.41 (1H, s), 10.08 (1H, s), 8.91 (1H, s), 8.78 (1H,
20  s), 810 (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

15

m.p.: 297-298 °C

MS (ESI): m/z = 421.1 (MH")



M5 (ESI): mz = 407.1, 409.3 (MH) - 72 - Exanple 3.90:
147- (3, 5- D chl or 0- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-pentyl -t hi ourea (90)
Cl 5 m p.wo28i/12389C 1H NVR (600MHz, DMSO d6) 62CTEPI®0MHIISTO ( 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, 1.7663-72 (2H, m, 101.44-1.40 (4H m,
0.95-0.92 (3H, t) ppm M5 (ESI): nmz = 435.2 (MH)
15Exanpl 3. 91: 1-[ 7- (3, 5- Di chl or o- 4- hydr oxy- pheny1l) - qui noxal i n- 2-y1] - 3-i sopr
opyl - thiourea (91)

Example 3.72: 1-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (72)

N
O \j\ I
Cl p
O " N)J\N/\/\
H H
HO
Cl

5 m.p.: 297-298 °C

'H-NMR (600MHz, DMSO-d5) 8= 10.42 (1H, s), 10.06 (1H, s), 8.80 (2H, m), 8.10 (1H,
m), 7.98-7.88 (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
10

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

Example 3.73: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-propyl-urea (73)
15

N
DO
Cl ~
O Ay
H H
HO
Cl

20  'H-NMR (600MHz, DMSO-d,) 8= 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

m.p.: 295-296 °C

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



Cl 20 mp.: 276-278 C  1H NMR (600MHz, DMBO-d6) 5= 11.60-11.59
(1H d), 11.18(1H, s), 10. 46(1H,s), 8.79 (1H s), 8.10 (1H s), 7.98 (2H s),
4. 49- 4. AWOLMO/MFT191. 39- 1. 38 (6H, d) ppm 25 MB (ESI): mPETAPIQ03380NVH- F)
- 73 -
-84 -

Example 3.74: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-ethyl-urea (74)
N
T
Cl
O N/ N)kN/\
H H
HO
Cl

'H-NMR (600MHz, DMSO-d5) 8= 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

5 m.p.: 295-296 °C

10 MS (ESI): m/z = 377.1 (MH")

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

N
POW
Cl i~ NN
O N N)J\N
H H
HO
cl

m.p.: 289-291 °C

15

"H-NMR (600MHz, DMSO-d;) 5= 10.41 (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): miz = 447.1 (MH")



Exanpl e

3.92: 1- Cycl oheptyl-347-(3, 5-di chl or o- 4- hydr oxy- phenyl) - qui noxal i n-2-y1F

t hi our ea WO2)10/1@5715 m p.: 281-283 C 1H NVR ( 600 MpPZT/HPMBQOSERY1 5=
11.73-11.71 (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-6B8), 2.04-1.99 (2H, n), 101.87-1.81

(2H, m, 1.73-1.69 (2H, m, 1.65-1.64 (4H m, 1.61-1.57 (2H, m ppm M5

(ESI): mz = 461.2 (M)

15Exanpl e3. 93: 1- Cycl ooct y1-347- (3, 5-di chl or o- 4- hydr oxy- pheny1) - qui noxal i n- 2
-y1F thiour elaxa(nﬂae) 3.: 24TA(F5-DichBa>-2-89drexyhibheNiRg (I6Q@N2-y HBNSOr ahy) uré=

11. 82- 11 Sl(g 11.2 (1H, s), 10.5 (1H, s), 8.78 (1H, s), 7.99-7.95
(3H, , 8 (2H s), 4.52-4.48 (1H, m, 2.01-1.95 (2H, m, 1.87- 1.83
(2H, n), 1.77-1.73 (2H, m, 1.67-1.61 (8H, mM ppm25 M5 (ESI): nmlz = 475.5
(MH) - 74 - Exanple 3.94:

N
1- Benzy1- 347- (3, 5- di chl or o- 4- hydr ox nyj)\- qﬂ\ncﬁili n- 2- y1Hhi ourea (94)
H H

HO
Cl

m.p.: 298-300 °C
'H-NMR (600MHz, DMSO-d;) 5= 10.44 (1H, s), 9.96 (1H, s), 8.87 (1H, s), 8.54 (1H, s),
8.05 (1H, m), 7.98 (1H, m), 7.93 (1H, m), 7.88 (2H, m), 3.95-3.91 (1H, m), 1.26-1.25

10 (6H, d) ppm

S (ESI): m/z = 391.1 (MH")

15 Example 3.77: 1-tert-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea

‘( Cra A

'"H-NMR (600MHz, DMSO-ck) 5= 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

IZ

20 m.p.:292-295 °C

25  MS (ESI): m/z =405.1 (MH")



Cl 5 mp.: 275-277 C 1H NMR (600MHz, DMSO-d6) 6= 12.19-12.18 (1H,
t), 11.39 (1H, s), 10.50 (1H, s), 8.80 (1H, s), 8.05 (1H, s), 7.99 (2H, s),
7.83 (2Hwe)rp10n18897.47 (2H, m, 7.41-7.38 (2H, m, 107P8ZAEP2BL/063BRY m),
4.98-4.97 (2H, d) ppm M5 (ESI): nmlz = 455.2 (M#) 15Exanpl e 3. 95:

147- ( 3- Chl or 0- 4- hydr oxy- phenyl ) - qui nexal-i n- 2-y1] - 3-i sopropykurea (95) Cl
mp.: 275-277 1H NWVR (600MHz, DVMSO-d6) 6= 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, nm, 1.25-1.24 (6H,
m ppm - 75Example 3.78: 1-Cycloheptyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-ylJ-

Exanpl e3. 96:%&; 7@2 5-Di chl or o- 4- hydr oxy- phenyl ) - qui noxal i n-2-y1] - 3- ( 3- pheny
| - propyl)-t Ejr a (96) Cl 5

N
DOW: O
Cl P
O N NJ\N
H H
HO
Cl

"H-NMR (600MHz, DMSO-0s) 5= 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), 3.87-3.83 (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-yl]-urea
(79)

20 m.p.: 258-260 °C

'H-NMR (600MHz, DMSO-ds) 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 (1H, m), 1.89-1.84 (2H, m), 1.73-1.55 (12 H,
m) ppm

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



mp.: 248-250 C 1H NVR (600MHz, DVMSO-d6) 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 (2Hwerp10n12897.24 (4H, m, 7.16-7.14 (1H, m, 103PCTAP20B8/0638b m)
2.75-2.73 (2H, m, 2.09-2.07 (2H, mM ppm M5 (ESI): mz = 481.2, 483.4 (MH)
15Exanpl e3. 97: 147- (3, 5- Di chl or 0- 4- hydeaxy- phenyl) - qui noxal i n- 2-y1] - 3- phenet
hyl - thiourea (97) CI 20mp.: 282-285 C 1H NWVR (600MHz, DMBO d6) 6=
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, nm), 7.33-7.29 (2H, m,
7.2-7.17 (1Hxample 4. 81804 . 04CYcRHutyiv}-[7-3. DictBoro4-i{ydxy-phempmuRioxMs-LE#SI ) : nl z
= 469.1 (MHE) e &ﬁ - Biological actions of the conpounds according to the
i nvention éxanpﬁé Antiproliferative action in various tumour cell |ines
5 The antiproliferative action of the conpounds of the general formula |
according to the invention was determneg usiiiche proliferation tests: a)

Al amar Bl ue assay (Page et al. Int. Oncyl ogy 19 3, 473) b) XTT assay

(Scuderio et al. Cancer Resl\ 1988, A4 48 . cell lines used are
the cell line KB/ HelLa (cervix e cell Nin§ skiv-3 (ovaries), the cel

| ine NCI-H460 (lung), the ﬁ e P03 (prostate), HCT-116 (colon), the
cell line NMDA-NVB468 (breas §, the cell line A549 (lung), the cell line
US7MG (glioma), the cell line L9963 (leukaenia), the cell |line TMV

(l eukaemgza), the cell line RKOp27 (colon), the 15 cell line RS4,11
(leukaema), the cell line HSB-2 (leukaem a), the cell |line NALM 6

(1 eukaemni a) ,MPHE7EEBY °¢i ne MOLT-3 (Il eukaenia), the cell |ine MOLT-16

(l eukaem a), the cell line MCF-7 (breast), the cell 1ine NDA-MBA435

(breast) aanEﬁﬁRC(%%MM,n[?M%B-%E')Dai I%_O,ﬁ_ﬁ%?ﬁ)(-m, 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 (2H, m), 1.84-1.75 (2H, m) ppm

MS (ESI): m/z = 418.9 (MH")

15 Example 3.81: 1-Cyclopentyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-

urea (81)
N
L 10D
Cl =
“li] N N/H\N
H H
HO
C

'"H-NMR (600MHz, DMSO-dk) 5= 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

20 m.p.:295-296 °C

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



20 The cytotoxic and grow h-inhibitory activities of the conpounds
according to the invention are shown in Tables la and I b. The results show
hi ghly povertbio/mbibi ti on of the proliferation of sel ectedTiraoonsisel | |ines
by the substances nentioned. - 77 - Table la Proliferation assay, EC50 in
[ttM Vbb NCl - H460 SKOV- MDA HCT116 MB468 3 PC-3 A549 US7MG L363 TMMV
RKOP27 17 0.047 0.04 0.024

Example 3.82: 1-[7-(3-Chloro-4-hydroxy-5-methoxy-phenyl)-quinoxalin-2-yl]-3-
isopropyl-urea (82)

N
P!

Cl . J\

O N N)kN

H H
HO
_0

'H-NMR (600MHz, DMSO-ds) 5= 9.92 (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

10 MS (ESI): m/z = 387.3 (MH")

Example 3.83: 1-Cyclopropyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-

thiourea (83)
N
DO
Cl 7 /A
O N NLN
H H
Hoj,/‘i
Cl

20  'H-NMR (600MHz, DMSO-ds) 5= 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), 0.91-0.90 (4H, m) ppm

15

m.p.: 260-262 °C

MS (ESI): m/z = 405.2 (MH")

25



0.039 0.028 0.029 0.010 0.078 0.032 0.026 9 0.238 0.248 0.229 0.263 0.112
0.289 0.181 n.d. n.d. 0.176 12 0.085 0.067 0.042
WO 2010/115719 PCT/EP2010/053891

-69 -

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

N
DOW
Cl —
S SRR
H H
HO
Cl

m.p.: 271-274 °C
'H-NMR (600MHz, DMSO-ds) = 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 (MH")

15 Example 3.85: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-phenethyl-urea

(85)
N
O \j\ I /\/©
Cl py
O N NJ\N
H H
HO
Cl

20 'H-NMR (600MHz, DMSO-ds) 8= 10.45 (1H, s), 10.16 (1H, s), 9.00 (1H, s), 8.70 (1H,
s), 7.94-7.91 (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 (MH")



0.125 0.051 0.076 0.077 n.d. n.d. n.d. 15 0.714 1.81 0.475 0.835 0.309
0.836 1.336 n.d. n.d. n.d. 18 0.038 0.032 0.021
WO 2010/115719 PCT/EP2010/053891

-70 -

Example 3.86: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-phenyl-urea

(86)
N
Cr s 2
Cl N/ NJJ\N
|O H H
HO
Cl

"H-NMR (600MHz, DMSO-a5) 8= 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,
10 t), 7.10-7.09 (1H, t) ppm

m.p.: > 300 °C

MS (ESI): m/z = 425.1, 427.2 (MH")

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

(87)
N
POW

Cl ~

O N N)J\N/\/\
H H

HO

Cl

20 m.p.: 226-227 °C

"H-NMR (600MHz, DMSO-ds) 5= 11.71 (1H, t), 11.23 (1H, s), 10.49 (1H, s), 8.79 (1H,
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")



0.030 0.016 0.046 0.008 n.d. n.d. n.d. 22 0.027 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
WO 2010/115719 PCT/EP2010/053891

10

15

20

25

-71 -

Example 3.88: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-ethyl-thiourea

N
Cl y
O N N)kN/\
H H
HO
Cl

"H-NMR (600MHz, DMSO-ds) 8= 11.65-11.63 (1H, 1), 11.21 (1H, s), 10.47 (1H, s), 8.78
(1H, s), 8.27 (1H, s), 7.99 (2H, s), 7.90 (2H, s), 3.79-3.74 (2H, m), 1.32-1.30 (3H, t)
ppm

(88)

m.p.: 237-238 °C

MS (ESI): m/z = 393.1, 395.2 (MH")

Example 3.89: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-propyl-thiourea

(89)
N
CLJ
Cl N/ NJ\N/\/
|O H H
HO
Cl

'H-NMR (600MHz, DMSO-ds) = 11.69-11.67 (1H, 1), 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),
1.00-0.98 (3H, t) ppm

m.p.: 237-239 °C

MS (ESI): m/z = 407.1, 409.3 (MH")



0.148 0.003 0.009 0.002 n.d. n.d. 0.020 31 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
WO 2010/115719 PCT/EP2010/053891

-72 -

Example 3.90: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-pentyl-thiourea

(90)
N
CLL g
Cl N/ NJ\N/\/\/
|O H H
HO
Cl

m.p.: 237-238 °C
'H-NMR (600MHz, DMSQO-dk) 8= 11.72-11.70 (1H, 1), 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),

10 1.44-1.40 (4H, m), 0.95-0.92 (3H, t) ppm

MS (ESI): m/z = 435.2 (MH")

15 Example 3.91: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-

thiourea (91)
N
(L4
Cl o /k
O N NJ\N
H H
Hoj,/.i
Cl

"H-NMR (600MHz, DMSO-dk) 5= 11.60-11.59 (1H, d), 11.18 (1H, s), 10.46 (1H, s),
8.79 (1H, s), 8.10 (1H, s), 7.98 (2H, s), 4.49-4.47 (1H, m), 1.39-1.38 (6H, d) ppm

20 m.p.: 276-278 °C

25  MS (ESI): m/z = 407.1 (MH")



0.020 0.009 0.009 0.003 n.d. n.d. n.d. 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
WO 2010/115719 PCT/EP2010/053891

10

15

20

25

-73-

Example 3.92: 1-Cycloheptyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-

thiourea (92)
N
Cr ()
Cl
O NT NJ\N
H H
HO
Cl

'H-NMR (600MHz, DMSO-ds) 5= 11.73-11.71 (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),
1.87-1.81 (2H, m), 1.73-1.69 (2H, m), 1.65-1.64 (4H, m), 1.61-1.57 (2H, m) ppm

m.p.: 281-283 °C

MS (ESI): m/z = 461.2 (MH"])

Example 3.93: 1-Cyclooctyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-
thiourea (93)

m.p.: 288-289 °C
'"H-NMR (600MHz, DMSO-d%) 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) ppm

MS (ESI): miz = 475.5 (MH")



0.043 0.009 0.034 0.111 n.d. n.d. 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

WO 2010/115719 PCT/EP2010/053891

-74 -

Example 3.94: 1-Benzyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(94)

N
\j\s
s
NNLN
H H

JC C

HO
Cl

m.p.: 275-277 °C
'H-NMR (600MHz, DMSQO-dk) = 12.19-12.18 (1H, 1), 11.39 (1H, s), 10.50 (1H, s), 8.80
(1H, s), 8.05 (1H, s), 7.99 (2H, s), 7.83 (2H, s), 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 (ESI): m/z = 455.2 (MH")

15 Example 3.95: 1-[7-(3-Chloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (95)

N
s
O N N)J\N
H 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), 7.89-7.87 (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

m.p.: 275-277
20

25  MS (ESI): m/z = 357.2 (MH")



0.384 0.188 0.352 0.222 n.d. 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
WO 2010/115719 PCT/EP2010/053891

-75-

Example 3.96: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-(3-phenyl-
propyl)-thiourea (96)

N
L
~
N N/M\N
H H

JC O

HO
Cl

m.p.: 248-250 °C
'H-NMR (600MHz, DMSO-d;) 8= 11.72-11.7 (1H, 1), 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),

10 3.77-3.73 (2H, m), 2.75-2.73 (2H, m), 2.09-2.07 (2H, m) ppm

MS (ESI): m/z = 481.2, 483.4 (MH")

15 Example 3.97: 1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-phenethyl-

thiourea (97)
N
O \j\ i /\/©
Cl ~
uli] N N/M\N
H H
HO
Cl

20 m.p.: 282-285 °C

"H-NMR (600MHz, DMSO-ds) 5= 11.61-11.58 (1H, 1), 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 (MH")



0.991 0.601 1.32 0.801 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
WO 2010/115719 PCT/EP2010/053891

-76 -

Biological actions of the compounds according to the invention

Example 4 Antiproliferative action in various tumour cell lines

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 PC3 (prostate), HCT-116 (colon), the cell line
MDA-MB468 (breast), the cell line A549 (lung), the cell line U87MG (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-MBA435 (breast) and the cell line 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 lines by the substances mentioned.



0.814 1.18 3.36 4.14 n.d. 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
WO 2010/115719 PCT/EP2010/053891

-77 -

Table 1a
Proliferation assay, EC50 in [uM]

NCI- SKOV- MDA
Vbb H460 3 HCT116 MB468 PC-3 A549 U8S7MG L363 TMM RKOP27

17 0.047 0.04 0.024 0.039 0.028 0.029 0.010 0.078 0.032 0.026
g 0238 0248 0229 0263 0112 0289 0181 nd. nd 0.176
12 0.085 0.067 0042 0125 0.051 0.076 0.077 nd.  nd n.d.
15 0714 1.81 0475 0.835 0309 0836 1336 nd nd nd.
18 0038 0.032 0.021 0.030 0.016 0.046 0.008 nd  nd n.d.
22 0.027 0.030 0.007 0.053 0.011 0.008 0.002 nd nd 0.028
23 0.021 0.016 0003 0.148 0.003 0.009 0.002 nd. nd. 0.020
31 0060 0.045 0.030 0.025 0.015 0023 0.013 nd. nd nd.
32 0.030 0.027 0016 0.020 0.009 0009 0.0038 nd. nd nd.
34 0.052 0050 0036 0.030 0.012 0016 0224 nd. nd. 0.058
36 0.064 0.042 0.043 0.043 0.009 0.034 0.111 nd. nd. nd.
41 0218 nd. 0.091 0.131 0.076 0.217 0.105 nd. nd. nd.
67 nd. n.d. 0325 0384 0.188 0352 0222 nd. nd n.d.
68 nd. n.d. 0.474 167 0453 0626 0529 nd nd n.d.
70 nd. n.d. 0564 0991 0601 132 0801 nd nd n.d.
72 nd. n.d. 1.82 0.779 0.880 326 3.19 nd. nd. n.d.
73  nd. n.d. 1.56 0814 118 336 4.14 nd. nd. n.d.
74 nd. n.d. 3.09 210 220 39 10.0 nd. nd. n.d.
78 nd. n.d. 0.809 0436 0306 1.18 3.1 nd. nd. n.d.
79 nd. n.d. 0.503 0253 0.300 1.03 1.16 nd. nd. nd.
80 nd. n.d. 1.71 0672 119 204 2.00 nd. nd. n.d.
83 nd. n.d. 2.09 1.05 0955 229 1.97 nd. nd. nd.
85 nd. n.d. 1.30 1.61 126 184 0495 nd. nd. n.d.
87 nd. n.d. 1.09 0.464 0790 153 249 nd. nd. nd.
90 nd. n.d. 1.01 0.318 0.556 1.09 1.23 nd. nd. nd.
93 nd. n.d. 0.409 0.193 0.334 1.03 1.80 nd. nd. n.d.
94 nd. n.d. 0.586 0.169 0.821 0.891 2.08 nd. nd. n.d.
96 nd. n.d. 1.54 1.04 165 182 235 nd. nd. n.d.
97 nd. n.d. 0.700 0568 0.538 1.51 1.82 nd. nd. n.d.



0.436 0.306 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
WO 2010/115719 PCT/EP2010/053891
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Table 1b

Proliferation assay, EC50 in [uM]
Vbb RS4,11 HSB-2 NALM- MOLT- MOLT- KB- MCF-7 MDA- LNCaP
6 3 16 HelLa MB435

17 0.037 0037 0.054 0.036 0.056 0.037 0.032 0.018 0.040

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

in the proliferation assay in tumour cell lines

Example 5 Antiproliferative action in resistant tumour cell lines

For further characterization, the substances according to the invention were examined

10 in resistant tumour cell lines compared to non-resistant wild-type tumour cell lines.

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

15 Dx5 (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 assay, ECso in [WM]

Vbb A2780 A2780 L1210 L1210 MESSA MESSA NCI NCI

cis-Pt VCR DX5 H69 H69

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 0.038 0.010 0.008
23 0.022 0.019 0.005 0.004 0.048 0.016 0.004  0.0008

20

Table 3: Inhibitory action of quinoxalines in the XTT proliferation test in non-

resistant and resistant tumour cell lines.

The quinoxalines of the formula | according to the invention show highly potent

25 inhibitory action in all the cell lines tested.



0.672 1.19 2.04 2.00 n.d. n.d. n.d. 83 n.d. n.d. 2.09
n.d. 85 n.d.

n.d. n.d.

WO 2010/115719
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25
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35

Claims

n.d. 1.30
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1. Quinoxaline derivatives of the general formula |

in which
Xis:
R1 is:
(i)
(i)
(iii)
(iv)
R. /Rs are:
(i)
(i)
R4 is:
(i)

R8
R7 N R1
XL
= R4
R6 N I}IJ\I}I
R5 R2 R3

Formula |

oxygen or sulphur;

hydrogen,

unsubstituted or substituted (C+-C1z)-alkyl,
cyano,

halogen,

hydrogen,
unsubstituted or substituted (C+-C1z)-alkyl,

hydrogen,

unsubstituted or substituted (C-C,)-alkyl,
unsubstituted or substituted cycloalkyl,
unsubstituted or substituted heterocyclyl,
unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl,

1.05 0.955 2.29 1.97

PCT/EP2010/053891



S5

.26 1.84 0.495 n.d. n.d. n.d. 87 n.d. n.d. 1.09 0.464 0.790 1.53 2.49
.d. n.d. 90 n.d. n.d. 1.01
WO 2010/115719 PCT/EP2010/053891
_80_

(vii)  unsubstituted or substituted alkylaryl,
(viii)  unsubstituted or substituted alkylheteroaryl,

X) carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl,

and
5
Rs-Rs are:
(i) hydrogen,
(ii) unsubstituted or substituted (C+-C1,)-alkyl,
(iii) unsubstituted or substituted aryl,
10 (iv) unsubstituted or substituted heteroaryl,
(v) halogen,
(vi)  cyano,
(vii)  hydroxyl,
(viii)  (C-C1z)-alkoxy,
15 (ix) amino,
(
(

xi) alkoxycarbonylamino, alkoxycarbonylaminoalkyl, and

with the proviso that at least one of the substituents Rs-Rs is an unsubstituted or
20 substituted aryl or heteroaryl radical,

and where the substituents are selected from the group consisting of F, ClI, Br, I, CN,
CF3, NH,, NH-alkyl, NH-aryl, N(alkyl),, NH-CO-alkyl, NH-CO-aryl, NH-CO-heteroaryl,
NH-SOs-alkyl, NH-SOz-aryl, NH-SO.-heteroaryl, NH-CO-NH-alkyl, NH-CO-NH-aryl,
25 NH-CO-NH-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-CC-aryl, O-CO-heteroaryl, O-
C(O)0-alkyl, O-C(0O)O-aryl, O-C(O)O-heteroaryl, O-CO-NH-alkyl, O-CO-N(alkyl),, O-
CO-NH-aryl, O-CO-NH-heteroaryl, OSOs;H, OSO,-alkyl, OSO.-aryl, OSO.-heteroaryl,
OP(O)(OH),, alkyl-P(O)(CH), CHO, CO-H, C(O)0O-alkyl, C(O)O-aryl, C(O)O-heteroaryl,
30  CO-alkyl, CO-aryl, CO-heteroaryl, SOs;H, SO,-NH,, SO,-NH-alkyl, SO.,-NH-aryl, SO.-
NH-heteroaryl, alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl, where the radicals
“alkyl”, “cycloalkyl”, "heterocyclyl”, “aryl” and “heteroaryl” may also be substituted,

their physiologically acceptable salts, hydrates, solvates, where the compounds of the
35 general formula (I) and their salts, hydrates or solvates may be present in the form of
their racemates, enantiomers and/or diastereomers, or in the form of mixtures of the



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. n.d. 0.586
WO 2010/115719 PCT/EP2010/053891
-81 -
enantiomers and/or diastereomers, in the form of the tautomers and their polymorphic
forms.
5 2. Quinoxaline derivatives of the general formula | according to Claim 1 in which
substituent X is independently oxygen or sulphur;
substituent Ry is independently
10
(i) hydrogen,
(ii) unsubstituted or substituted (C+-C;5)-alkyl,
substituents Rz /R; are independently
15
(i) hydrogen,
(ii) unsubstituted or substituted (C+-C12)-alkyl,
substituent R, is independently
20
(i) hydrogen,
(i) unsubstituted or substituted (C+-Cy,)-alkyl,
(i) unsubstituted or substituted (Cs-Cg)-cycloalkyl,
(iv) unsubstituted or substituted piperidyl,
25 (v) unsubstituted or substituted phenyl, naphthyl,
(vi) unsubstituted or substituted pyridyl, isoxazolyl, thiophenyl,
(vii)  unsubstituted or substituted benzyl,
substituents Rs, Ry, Rg are independently
30 (i) hydrogen,
(i) unsubstituted or substituted (C4-C)-alkyl,
and
35 substituent Rg is

(i) unsubstituted or substituted phenyl,



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 n.d. n.d. 0.700
WO 2010/115719 PCT/EP2010/053891

-82-

and where the substituents are selected from the group consisting of F, ClI, Br, I, CN,
CF3, NH2, NH-alkyl, NH-aryl, N(alkyl)., NH-CO-alkyl, NH-CO-aryl, NH-CO-heteroaryl,
NH-SOs-alkyl, NH-SOs-aryl, NH-SO.-heteroaryl, NH-CO-NH-alkyl, NH-CO-NH-aryl,
NH-CO-NH-heteroaryl, NH-C(O)O-alkyl, NH-C(O)QO-aryl, NH-C(O)O-heteroaryl, NO,,
5  SH, S-alkyl, OH, OCF;, O-alkyl, O-aryl, O-CO-alkyl, O-CCO-aryl, O-CO-heteroaryl, O-
C(O)0-alkyl, O-C(0O)O-aryl, O-C(O)O-heteroaryl, O-CO-NH-alkyl, O-CO-N(alkyl)z, O-
CO-NH-aryl, O-CO-NH-heteroaryl, OSOzH, OSOs-alkyl, OSO.-aryl, OSO,-heteroaryl,
OP(O)(OH),, alkyl-P(O)(OH), CHO, CO,H, CG(O)O-alkyl, G(O)C-aryl, C(O)O-heteroaryl,
CCO-alkyl, CO-aryl, CO-heteroaryl, SOz;H, SO,-NH,, SO,-NH-alkyl, SO.,-NH-aryl, SO,-
10 NH-heteroaryl, alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl, where the radicals
“alkyl”, “cycloalkyl”, "heterocyclyl”, “aryl” and “heteroaryl” may also be substituted.

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

15  substituent X is independently oxygen or sulphur;

R, is independently
(i) hydrogen,

(i) unsubstituted or substituted (C4-C12)-alkyl,
(i)  cyano,
20 (iv) halogen,
R. /Rs are independently
(i) hydrogen,
25 (i) unsubstituted or substituted (C;-C,)-alkyl,

R, is independently
(i) hydrogen,
30 (ii) unsubstituted or substituted (C1-C4.)-alkyl,
(iii) unsubstituted or substituted cycloalkyl,
(iv) unsubstituted or substituted heterocyclyl,
(v) unsubstituted or substituted aryl,
(vi) unsubstituted or substituted heteroaryl,
35 (vii)  unsubstituted or substituted alkylaryl,
(viii)  unsubstituted or substituted alkylheteroaryl,
Rs, R7 ,Rs are independently
(i) hydrogen,



0. 568 0.538

1.51 1.82 n.d. n.d. nd. - 78 - Table Ib Proliferation assay,
EC50 in [tiM Vbb RS4,11 HSB-2 NALM MOLT- MOLT- KB- MCF-7 MDA- LNCaP

| b:

6316HeLaMB0286101148710370. 0370. 0540. 0360. 0560. 0370. 0320. 0180TEPR010ABISEL | &/
G owth inhibition of substances according to the invention in the
proliferation assay in tunour cell li-8es 5 Exanple 5 Antiproliferative
action in resistant tunour cell |ines For further characterization,
t he substances according to the invention were exam ned 10i n resi stant
tumour cell lines conpared to non-resistant wild-type tunour cell lines.
The cel |l 1ines exaifi)neduraubstttited oedubstitutae (A2TF:Bealkybvary), the

cis-platin- reS|sta ce the cell line L1210

(1 eukaem a), the vimli?crl ls”’ﬁsluhéetm?%@g %a%‘gtl%&ﬁﬁ ‘line L1210 (Il eukaem a), the

cell line MESSA (ufigr usynsupsiisutesfiosugbliteted betemast.ant cel |

(uterus), the cell ()i nendddd69 (lung) and the nulti-drug-resistant cell

i ne NCI Ié|69

10

15

20

25

30

vi) cyano,

(

(

(vii)  hydroxyl,
(vii)  (C4-Cyp)-alkoxy,

(i) amino,

x) carboxyl, alkoxycarbonyl, carboxyalkyl or alkoxycarbonylalkyl,

(xi) alkoxycarbonylamino, alkoxycarbonylaminoalkyl,

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-
SOz-alkyl, NH-SOz-aryl, NH-SO:-heteroaryl, NH-CO-NH-alkyl, NH-CO-NH-aryl, NH
CO-NH-heteroaryl, NH-C(O)O-alkyl, NH-C(Q)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-C(O)O-
alkyl, O-C(O)O-aryl, O-C(Q)O-heteroaryl, O-CO-NH-alkyl, O-CO-N(alkyl),, O-CO-NH-
aryl, O-CO-NH-heteroaryl, OSO;H, OSO:-alkyl, OSOsaryl, 0OSO:-heteroaryl,
OP(O)(OH)z, alkyl-P(O)(OH), CHO, CO.H, C(O)O-alkyl, C(O)O-aryl, C(O)O-heteroaryl,
CQO-alkyl, CO-aryl, CO-heteroaryl, SOsH, SO»-NH,, SO--NH-alkyl, SO,-NH-aryl, SO,-
NH-heteroaryl, alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl, where the radicals

“alkyl”, “cycloalkyl”, "heterocyclyl”, “aryl” and “heteroary” may also be substituted,
and

Re is independently

(i) unsubstituted or substituted aryl,

(i) unsubstituted or substituted heteroaryl,
where the substituents are selected from the group consisting of halogen, (C4-Ci2)-
alkyl, hydroxyl, (G4-C+,)-alkoxy.

| i ne MESSA 15Dx5



AR (lung). The results are sunmarized in Table 3 below Proliferation
assay, EC50 in [PM Vbb A2780 A2780 L1210 L1210 MESSA MESSA NCI NCI
cis-Pt \WgB2010/115719 PCT/EP2010/053891

-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-methoxyphenyl)quinoxalin-2-ylJurea (Compound 1)

5
N
N D
O —
N N N
H H
H\o
1-cyclohexyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yljJurea (Compound 2)
10
N
L CL 1 )
O =
N N N
H H
H<
O
1-cyclohexyl-3-[7-(3,4-dimethoxyphenyl)quinoxalin-2-yljurea (Compound 3)
15

N
liiQ
O
O N SN ON
H H
~o



DX5 H69 H69 AR 17 0.0003 0.0005 0.002 0.004 0.152 0.139 0.027 0.086
WO 2010/115719 PCT/EP2010/053891

-85 -

1-[7-(3,4-dimethoxyphenyl)quinoxalin-2-yl]-3-[1-(2,2,2-triflucroacetyl)piperidin-4-yllurea

Fi:tF

N
j\i/@l °
o)

O N NN
H H
~o0

(Compound 4)

5
1-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yl]-3-phenylurea (Compound 5)
N
1 O
O =
N N N
H H
H<
O
10

1-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yl]-3-[1-(2,2,2-trifluoroacetyl)piperidin-4-

FiF

N
|\j\)cj)\/©| ’
O —

O N~ N7 N

H H
Ho
O

yllurea (Compound 6)

15



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 0.016 0.004 0.0008 20 Table 3:Inhibitory action of
gui noxal iweoimishe XTT proliferation test in non- resi #CamP2andsIsesi st ant

tumour cell |ines.
- 86 -

1-benzyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-ylJurea (Compound 7)

N
| PO
@] =
N~ N N
H H
Ho
O

5
1-cyclopentyl-3-[7-(3,4-dimethoxyphenyl)quinoxalin-2-yljurea (Compound 8)
N
LR D
@) =
N N N
H H
o
10
1-tert-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (Compound 9)
N
DO
_ P
N N)]\N
H H
H<
O
15

1-tert-butyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-ylJurea (Compound 10)

N
O =
P N N)J\N/lv
H H
H<
O



- 79 - Cainms 1. Quinoxaline derivatives of the general formula | R8 R5
Formula | 15in which X is:oxygen or sul phur; 20Rl is: (i)hydrogen,
(11)unsubsoizbrasrior substituted (CLl-Cl2)-al kyl, (iii)cyamEprP2¢iowyisal ogen,
R2 /R3 are: (i) hydrogen, (ii) unsubstituted or substituted (Cl-Cl2)-al kyl,
R4 is: (i) hydrogen, (ii) unsubstituted-or substituted (Cl-C12)-al kyl,
35(iii)unsubstituted or substituted cycloal kyl, (iv)unsubstituted or
substituted heterocyclyl,

1-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yl]-3-thiophen-2-ylurea (Compound 11)

N
"o

5
1-cyclohexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea (Compound 12)
N
L )
=
N N/H\N
H H
H\O
10

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

N
~
N NJ\N
H H
H<
0



(v)unsubstituted or substituted aryl, (vi)unsubstituted or substituted
heteroaryl, - 80 - (vii) unsubstituted or substituted al kylaryl, (viii)
unsubst i twoedloarnsaabsti t ut ed al kyl heteroaryl, and 5 R5PRI/ER2@0/063891
hydrogen, (ii) unsubstituted or substituted (Cl-Cl2)-alkyl, (iii)
unsubstituted or substituted aryl, 10@Bv)unsubstituted or substituted
heteroaryl, (v) halogen, (vi) cyano, (vii) hydroxyl, (viii)

(C1-C12) - al koxy, 15(ix)am no, (x) carboxyl, al koxycarbonyl, carboxyal kyl or
al koxycar bonyl al kyl, (xi) al koxycarbonyl am no, al koxycar bonyl am noal kyl ,

and Wi t h[7t(HdyproryB Saliméthyiptany easixalmrzylps-phérglusesompoeentd44R5- R8 i s an
unsubstituted or 20substituted aryl or heteroaryl radical, and where the
substituents are selected fromthe group consisting of F, C, Br, |, ON,

N
~
N NLN
H H
Ho
0

5
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-thiophen-2-ylurea  (Compound
15)

O N\ I
[ N\
/j\ D
N NJ\N S
H H
H\O
10

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-methylurea (Compound 16)

N
2 )’I\/
N N N
H H
H<
O



CF3, NH2, NHal kyl, NHaryl, NCal kyl)2, NH CO al kyl, NH CO aryl,

NH CO het eroaryl, NH SO02-al kyl, NH S02-aryl, NH SO02-heteroaryl,

NH- CO- NH-wiDk910/118H9 CO- NH- aryl , 25 NH CO- NH het eroaryl, RETEP2)10/0siskY|
NH- C(0) O-aryl, NH C(0)O0-heteroaryl, NO2, SH, S-alkyl, OH OCF3, O0-alkyl
O-aryl, 0-CO al kyl, 0-00-aryl, 0-CO heperoaryl, 0- C(0)O-alkyl,
0-C(0)0-aryl, 0-C(0)O-heteroaryl, 0-CO NH al kyl, 0-00-N(al kyl)2, O-

CO NHaryl, O CO NH heteroaryl, 0S03 H, 0S02-al kyl, 0S02-aryl,

0S02- heteroaryl, OP(0)(OH) 2, alkyl-P(0)(OH)2 CHO CO2H, C(0)O0-alkyl,
C(0) 0-aryl, CrexdytekesoatiméthylBG:nguiokslin-2-0fB-toplopylC@ali@dmpoand/17) SCO3H,
S02- NH2, S02- NH-al kyl, S02-NHaryl, SO2- NH heteroaryl, alkyl, cycloal kyl,
het erocyclyl, aryl and heteroaryl, where the radicals "al kyl",

"cycl oal kyl ", "heterocyclyl™, "aryl" »* ‘Meteroaryl” may al so be
substi tuted, t heir physi ol ogi cal ceﬁt‘ bl e$sal ts, hydr at es, sol vates,

where the conpounds of the35 I ) Mland their salts, hydrates
or solvates nmay be present | form of N'hei'N rademates, enantioners

and/ or di astereoners, orHin | ormof mixturfs offthe - 81 - enantioners
and/ or di astereoners, in®he T
forms. 52. Quinoxaline derivatilves of the general fornula | according to
Claim1 in which substituent X is independently oxygen or sul phur;
substituent Rl is independently 10 (i) hydrogen, (i)
unsubstituted or substituted (Cl-Cl2)-al kyl, substituents R2 /R3 are

i ndependéntly 15 (i) hydrogen, (ii) unsubstituted or substituted

(C1- C12) - al kithutyisHRStiny&8RE3 Biirhéthyl uRRAIINYe-Afdrdal (CoypdlRges) (i)
unsubsti tut ed o¥ s[zgst?tufvéd (C1- gl%ﬁgﬂyl, Afdrea (oliigl %

N
=
N N)kN/\/\
H H
H<
O

1-ethyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljJurea (Compound 19)

N
/ JJ\
O " N N/\
H H
H\O

10



(ti1) unsubstituted or substituted (C3-C8)-cycloal kyl, (iv) unsubstituted

or substituted piperidyl, 25(v)unsubstituted or substituted phenyl,

napht hyl ,wOwebjo/usgabstituted or substituted pyridyl, i sexazpkel/ 053891

t hi ophenyl, (vii) unsubstituted or substituted benzyl, substituents R5, R7,

R8 are independently 30(i)hydrogen, (i9d)unsubstituted or substituted

(C1-C12)-al kyl, and - 82 - and where the substituents are selected from

the group consisting of F, d, Br, 1, ON, CF3, NH2, NHal kyl, NHaryl,

N(al kyl )2, NH CO al kyl, NH-CO aryl, NH CO heteroaryl, NH SO02-al kyl,

NH- SO02- ar yl , 1-tNididBO24-R4T-64-myairgudy; 3, NEEDy kel kyih ox aliiH2 @Qhdidregar (ICompound

NH- CO NH het%{)oar yl, NHC(0)0-al kyl, NH C(0)O0-aryl, NH C(0)O0-heteroaryl,
N2, 5 SH al kyl, OH, OCF3, O0-alkyl, O-aryl, 0-00-al kyl, 0-00-aryl,

0-CO heteroaryl, 0- C(0)O0-al kyl, 0-C(0)O0- aryl 0 C(O)O het er oaryl ,

0-CO- NH al kyl, 0-CO N(al kyl)2, 0- CONH @ry het eroaryl, 0S03 H,
0S02- al kyl , 0S02-aryl, 0S02-heteroa @Ela) kyI P(O)(CH)Z CHQ,
CO2H, C(0)0-al kyl, C(0)O0-ar Q- het e 00 kyI CI}aryI
CO heteroaryl, SO8H, S02- NH2, CNHal kY 02 H-ar yl |

|, heterocyclyl aryl and heteroaryl

10N heteroaryl, al kyl, cvqb Y
where the radicals aIkyI cycl oal kyl ™ heterocyclyl "aryl" and

"heteroaryl"” may al so be substituted. 3. Cpinoxaline derivatives of the

general fsormula | according to Claim1 in which 15substituent X is

i ndependent|y oxygen or sul phur; Rl is independently (i) hydrogen, (ii)

unsubstituted or substituted (Cl-Cl2)-alkyl, (iii) cyano, 20(iv)hal ogen,
1-cyclohexyl-3-[7-(3,5-dichloro-4-hydroxyphenyl)quinoxalin-2-yljthiourea (Compound

21)
N
(L
Cl Z
H
H.
O
Cl

1-ethyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylthiourea (Compound 22)

N
(LS
~
A AN
H
2N
O

10

15



R2 /R3 are independently (i)hydrogen, 25(ii)unsubstituted or substituted
(C1-C12)-al kyl, R4 is independently (i)hydrogen, 30(ii)unsubstituted or
substi t utwo 20011eM2) - al kyl, (iii)unsubstituted or subst PCutEPd010ps3IsORl Kyl |
(iv) unsubstituted or substituted heterocyclyl, (v) unsubstituted or
substituted aryl, (vi) unsubstituted-on-substituted heteroaryl,
35(vii)unsubstituted or substituted al kyl aryl, (viii)unsubstituted
or substituted al kyl heteroaryl, R5, R7 ,R8 are independently (i)hydrogen,
- 83 - (ii) unsubstituted or substituted (Cl1-Cl2)-al kyl, (iii)

unsubst i t ut eticyaiopsaplpist-| 7 (@thgdroay-§5;dirtetylphemgiidpsrtoxalint 2 d]twiours a li€oirtpousd
het er oaryl , i.;\‘) hal ogen, 5(vi)cyano, (vii) hydroxyl,

N
_ /A
N NJ\N
H H
Ho
0

5
1-cyclopentyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljthiourea (Compound
24)
N
N S
LI D
N N N
H H
H\o
10
1-tert-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljthiourea  (Compound
25)
15

N
\j\s
O/ J<
N NJ\N
H H
H<
0



(viii) (C1l-C12)-al koxy, (ix) am no, (x) carboxyl, alkoxycarbonyl,

car boxyal kyl or al koxycar bonyl al kyl, 10(xi ) al koxycar bonyl am no,

al koxycarwornyloarnsneal kyl , where the substituents are selPettEPdo06380t he
group consisting of F, d, Br, 1, CN, CF3, NH2, NH al kyl, NHaryl,

N(al kyl )2, NH CO al kyl, NH-CO aryl, Ng2€O heteroaryl, NH S02-al kyl,

NH SO02-aryl, NH SO02-heteroaryl, NH CO NH al kyl, NHCO NHaryl, NH 15

CO NH heteroaryl, NH C(0)0-al kyl, NH C(0)0-aryl, NH C(0)O0-heteroaryl, N2,
SH, S-al kyl, OH, OCF3, O0-alkyl, O-aryl, 0-CO al kyl, 0-00-aryl,

0- CO- het er oat-giddec@-3a7pherylalinoxhlin-DyIf(r€9 (Gosmpydund®6L( 0) O- het er oar yl ,

0- CO-NH-al kyl , 0-CO N(al kyl)2, 0-CO NHaryl, 0-CO NH heteroaryl, OSO3H,
0S02- al kyl, 0S02-aryl, 0S02-heteroaryl, OP(0)(OH) 2, alkyl-P(0)(0OH 2 CHG
CO2H, C(0)0-al kyl, C(0)0-aryl, C(0)O0-heteroaryl, 20 COalkyl, COaryl,

CO heteroaryl, SOH, S02-NH2, S02-NH al kyl, S02-NH aryl, SO2-

NH het eroaryl, al kyl, cyclog eroegyclyl, ar teroaryl, where
the radicals "al kyl", "cycl , [ hetgfocyclyl” and "heteroary”
tituted heteroaryl, wher e

may al so be substituted ubstituted or
substituted aryl, (ii

the substituents are gcted fromthe group consisting of hal ogen,
(01-012)- 30al kyl, hydroxyl, (Cl-012)-al koxy. - 84 - 4. Quinoxaline
derivatiwes of the general formula | according to any of Clainms 1 to 3,
selected fromthe group consisting of:

1-cycl opentyl-3-[7-(4-hydroxy- 3- nmet hoxyphenyl ) qui noxal i n-2-yl Jurea

(Conmpound 1)1 M. AMMN-2-methylphenyl)-3-(7-phenylquinoxalin-2-ylurea (Compound 27)

O :j\Nj\NQ\Cl
H H

10
1-(3,4-dimethylphenyl)-3-(7-phenylquinoxalin-2-yljurea (Compound 28)
N
CL I X
=
N N)J\N
H H
15

1-allyl-3-(7-phenylguinoxalin-2-yljurea (Compound 29)

SONs
H H



HH 1-cycl ohexyl-3-[7-(4- hydroxy 3- met hoxyphenyl ) qui noxal i n- 2- Aur ea
(Cbnpound 2) NON"' .N....N HH

1- cycl ohewpRoB/1157103, 4- d|nethoxyphenyl)qU|noxaI|n 2-yl ] ecea&Pe@onpisand 3)
- 85 - 1-[7-(3,4-di net hoxyphenyl ) qui noxal i n-2-y1]-3-[1
-(2,2,2-trifluoroacetyl) pi peridin-4-ylogurea (Conpound 4) F F F

1-cyclopentyl-3-(7-phenylquinoxalin-2-yl)urea (Compound 30)

CLLE O
H H

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-isopropylthiourea  (Compound

O,

1-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylthiourea (Compound 32)

O N\]\ i
N/ Nk NN
He O H

O

IZ

10



1-[ 7- (4- hydr oxy- 3- met hoxyphenyl ) qui noxal i n- 2-yl ] - 3- phenyl urea (Conpound 5)
1-[7- (4- hydr oxy- 3- net hoxyphenyl ) qui noxal i n-2-y1]-3-0-(2, 2, 2-trifl uoroacetyl
) pi peri diwio4eir0mussa (Conpound 6) FF F - 86 - PCT/EP2010/053891
1- benzyl- 3-[ 7- (4- hydr oxy- 3- met hoxyphenyl ) qui noxal i n-2-yl Jurea (Conpound 7)
1-cycl opentyl-3-[7-(3, 4-di met hoxyphengh)qui noxal i n-2-yl Jurea (Conpound 8)
N-:-0)-, NNN HH
l-tert-butyl-3-[7-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n-2-yl ] urea
( Cor npound 9)

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-pentylurea (Compound 33)

N
\j\ O
N N N
H H
H<
@)

5
1-cyclobutyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljthiourea (Compound
34)
N
N S
L T
N N N
H H
H\O
10

1-hexyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea (Compound 35)

N
H H
HO



l-tert-butyl-3-[7-(4- hydroxy 3- et hoxyphenyl ) qui noxal i n-2-yl ] urea
(Cor npound 10) - 87

1-[ 7- (4- hyorowyHSH1aet hoxyphenyl ) qui noxal i n- 2-yl] - 3-t hi oph@mPr201plos3sen
(Conpound 11)

1- cycl ohexy1-3-[7- (4- hydr oxy- 3, 5- di nedbyl phenyl ) qui noxal i n- 2- Aur ea
(Conmpound 12)

1-cycl opentyl-3-[7- (4- hydroxy- 3, 5-di et hyl phenyQOqui noxal i n- 2- Aur ea
(Conpound 13) - 88 -

1- [ 7- ( 4- hydr biy4dy8rogy-atdingéthyierenl yauinonalina?-yI3-propyLred-(Bhmpplnd 86) ( Conpound
14)
1-[ 7- (4- hydr oxy- 3, 5- di net hyl phenyQqui noxal i n- 2-y1] - 3-t hi ophen- 2-yl ur ea( Conp
ou

Ld 15) N\]\ 5
ON/ N)J\
H
H<
0

5
1-dodecyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (Compound 37)
SN IS
Sasts
H.O
10
1-(3-chloro-2-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllurea
(Compound 38)
OIS
O NZ HJ\H Cl
e
15

1-(3-acetylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea

(Compound 39)
O N" NN O
H H

H.O



- 89 - 1-[7-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n-2-yl]-3-isopropyl urea
(Conmpound 17)

1- but y1- 2%@-20/hydpoxy- 3, 5- di net hyl phenyl ) qui noxal i n- 2- pCirmPe@o&sppPOUNd
18) N O NN NH H

-96 -

1-(3,4-dimethylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
(Compound 40)

5
1-allyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (Compound 41)
LS
H‘O
10
1-cyclooctyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (Compound 42)
2,
SAGEE
H. 0
15

1-(2,4-dimethylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea

(Compound 43)
‘ Nig NJ\N
H H

H‘O O



1-ethyl-3-[7-(4-hydroxy-3, 5-di met hyl phenyl ) qui noxal i n- 2- Aurea (Conpound 19)
NCNNN HH - 90 -
1- cycl ohewp2o8/157104- hydr oxy- 3, 5- di net hyl phenyl ) qui noxalPCmAEP2¢1bjos3svDUr ea
( Conpound 20) 5
1- cycl ohexyl1-3-[7-(3, 5-di chl or o- 4- hydmaxyphenyl ) qui noxal i n-2-yl ]t hi ourea
(Conmpound 21) 10C
1-ethyl-347-(4- hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl ]thi ourea
(Conpound 22) 15 NH

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

ey

5
1-adamantan-1-yl-3-(7-phenylquinoxalin-2-yl)urea (Compound 45)
O S
AT
H H
10
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-p-tolylurea (Compound 46)
N
i Lr
=
N NJ\N
H H
H\o
15

1-(3,4-dichlorophenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
(Compound 47)
I

C
N Cl
~
N NLN
H H
H<
0



SNH - 91 -
1-cycl opropyl-3-[7-(4-hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl ]t hi ourea

( Conpoundw@2p10/115719 PCT/EP2010/053891
1-cycl opentyl- 3-[ 7- (4- hydr oxy- 3, 5-di met hyl phenyl ) qui noxal i n- 2-yl ] t hi our ea
(Conpound 24) 10 N S N NN HH -98 -

l-tert-butyl-3-[7-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n-2-yl ]t hi ourea( Co
npound 25) - 92 -

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-(4-methoxyphenyljurea
(Compound 48)

O N\j\ I /@O\
~
O N NJ\N
H H
Ho
o)

5
1-adamantan-1-yl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (Compound
49)
N
(LT
~
H<
@)
10
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-naphthalen-2-ylurea (Compound
50)
15

N
2
N NJ\N
H H
Ho
0



1- dodecyl- 3- ( 7- phenyl qui noxal i n-2-yl )urea (Conpound 26)

1- (3-chl oro- 2- net hyl phenyl ) - 3- ( 7- phenyl qui noxal i n-2-yl )urea (Conpound 27)

1- (3, 4- diwetzhyipbanyl ) - 3- ( 7- phenyl qui noxal i n- 2-yl ) urea EComPOLNOH5IBS)

1-al lyl-3-(7-phenyl qui noxal i n-2-yl)urea (Conmpound 29) N '"',..0../ NN)".N.'
HH - 93 - 1-cycl opentyl-3-(7-phenyl gepnoxal i n-2-yl)urea (Conpound 30) N O

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-(1,1,3,3-tetramethylbutyl)urea
(Compound 51)

N
\:LO><)<
o
NNLN
H H
Ho
0

5
1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-pyridin-3-ylurea (Compound 52)
CIrL 2D
7 N
N N)J\N
H H
H<
O
10

1-((R)-1,2-dimethylpropyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yllurea

(Compound 53)
Cra 2
NZ N NH/
H\ O H H
O

15



NNN HH 5
1-[7- (4- hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n- 2-y1] - 3-i sopropyl t hi our ea( Com

pound 31)WOQo10M15710NN HH PCT/EP2010/053891

1- butyl-3-[7-(4-hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl ]t hi ourea

( Conpound 32) - 94 - -100 -

1-[7- (4- hydroxy- 3, 5-di net hyl phenyhqui noxal i n-2-yl]-3-pentyl urea (Conpound
33)

1-cycl obutyl- 3-[ 7- (4- hydr oxy- 3, 5- di net hyl phenyhqui noxal i n-2-yl ] t hi our ea
( Compound 34)-((S)-1,2-dimethylpropyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea

(Compound 54)
|_LO

5
1-(5-chloro-2-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
(Compound 55)

N

N O

L XL
N N N Cl
H H
HJ
O
10

1-((S)-2-phenylcyclopropyl)-3-(7-phenylquinoxalin-2-yljurea (Compound 56)

N
\j\o
5
NNJ\N
H H

15



1- hexyl- 3-[ 7- (4- hydr oxy- 3, 5- di et hyl phenyhqui noxal i n- 2- Aur ea ( Conpound 35)
- 95 - 1-[7-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n-2-y1] - 3- propyl urea

( ConpoundwB®@p10/115719 PCT/EP2010/053891
1- dodecyl- 3-[ 7- (4- hydr oxy- 3, 5- di et hyl phenyl ) qui noxal i n-2-yl Jurea
( Cor npound 37) -101 -

1- (3-chl oro- 2- et hyl pheny1l) - 3-[ 7- (4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n- 2
-yl Jurea (Conpound 38)

1- (3-acetyl phenyl)-3-[ 7- (4- hydr oxy- 3, 5-di met hyl phenyl ) qui noxal i n- 2-yl ] ur ea
( Conpound 39)-[7-(4-hy@®xy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-((S)-2-phenylcyclopropyl)urea

1- (3, 4-di rret(g%h_&g%nglb-)l)- 3-[7- (4- hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-yl ] u

rea (Conpoun
N
DOW
~
N .
H H
H<
O

5
1-(2-chloro-6-methylphenyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea
(Compound 58)
N
LS
7
N NJ\N
H H
H\O Cl
10

1-allyl-3-[7-(4-hydroxy-3-methoxyphenyl)quinoxalin-2-yljurea (Compound 59)

N
O / =
N N N/\/
H H
H<
O

15



1-al ly1-3-[7- (4- hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n- 2- Aurea ( Conpound 41)
1-cycl ooctyl-3-[7-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n- 2- Aur ea

( Conpoundwo2p1015571M0 H PCT/EP2010/053891
1- (2, 4-di net hyl phenyl ) - 3- [7 (4- hydr oxy- 3, 5-di et hyl phenyl ) qui noxal i n-2-yl Ju
rea (Conpound 43) - 97 -102 -

1-cycl ooctyl-3-[7- (4-hydroxy-3-nethoxyphenyl)qU|noxalln-2-yl]urea
(Cornpound 44) | 0 HO

1-(3,5-dimethylisoxazol-4-yl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea
(Compound 60)

N o)
O NN SN Y
H H
HL
o

5
1-sec-butyl-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (Compound 61)
N
~N 0
LR
N N
H
H\O
10

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

N
O \j\ |
~
H
\O\/,/‘:



1- adamant an- 1- y1- 3- ( 7- phenyl qui noxal i n- 2-yl )urea (Conpound 45)
1-[7- (4- hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n-2-y1] - 3-p-tol yl urea

( Cor npourmti04630/115719 PCT/EP2010/053891
1- (3, 4-di chl or opheny1) - 3-[ 7- (4- hydr oxy- 3, 5- di et hyl phenyl ) qui noxal i n-2-yl Ju
rea (Conpound 47) C - 98 - -103 -

1-[7- (4- hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n- 2-y1] - 3- (4- net hoxyphenyQur ea
( Conpound 48)

1- adamant an- 1- y1- 3-[ 7- (4- hydr oxy- 3, 5- di et hyl phenyl ) qui noxal i n-2-yl Jurea

( Conmpound 49)-isopropyl-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-ylJurea (Compound 63)

1-[7- (4- hydroxy- 3, 5-di net hyl phenyl ) qui noxal i n- 2-yl ] - 3- napht hal en- 2-yl urea

(Conpound 50) - 99 - 1 _
N\jZ\-ylb-B-(l 1
A
Ak

-[ 7- (4- hydr oxy- 3, 5- di et hyl phenyhqui |Ial
N
H

, 3, 3-tetrarnet hyl but yQurea (Conpounf

5
1-isopropyl-3-[7-(4-methoxy-3,5-dimethylphenyl)quinoxalin-2-yllthiourea (Compound
64)
N
N S
LA
N N N
H H
e
10

1-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yl]-3-isobutylurea (Compound 65)

N
\j\o
A
N N7 N
H H
H<
o)



N

r

(‘Dv

N<'<)-, HH 1
hydroxy 3, 5-di net hyl phenyhqui noxal i n-2-yl]-3-pyridin-3-ylurea
unawoe2)10/115719 PCT/EP2010/053891

-1, 2-di met hyl propyl) - 3 [ 7- (4- hydr oxy- 3, 5-di net hyl phenyl ) qui noxal i n- 2-

(Cbnpound 53) 15 - 100 - -104 -

-1, 2-di met hyl propy1l) - 3-[ 7- (4- hydr oxy- 3, 5- di net hyl phenyl ) qui noxal i n- 2-

a (Conmpound 54) 5 Nyil NNI\E HH

1-(1-ethylpropyl)-3-[7-(4-hydroxy-3,5-dimethylphenyl)quinoxalin-2-yljurea (Compound

66)
N
‘N/ NJ\N
H H
H<
0

1-(2,2-Dimethyl-propyl)-3-[7-(4-hydroxy-3,5-dimethyl-phenyl)-quinoxalin-2-yl]-urea
(Compound 67)

DOW
~
(7K
H H
HO
10

1-[7-(4-Amino-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (Compound 68)

I N
\j\ O
N N N
H H
H,N

1-[7-(4-Hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (Compound 69)

O N/ N)k N
H H
20 HO

15



1- (5-chl or o- 2- net hyl phenyl ) - 3-[ 7- (4- hydr oxy- 3, 5- di et hyl phenyl ) qui noxal i n- 2
-yl Jurea (Conpound 55) 10 C

1- ((S) - 2-whenywayaPopr opyl) - 3- ( 7- phenyl qui noxal i n- 2-yl ) ece&Pe@ompisand 56)
-101 -

1-[ 7- (4- hydroxy- 3, 5-di net hyl phenyl ) quigosoxal i n-2-yl]-3-((S)-2-phenyl cycl opro
pyl )urea (Conpound 57)

1- (2- chl or 0- 6- et hyl pheny1l) - 3-[ 7- (4- hydr oxy- 3, 5- di met hyl phenyCOqui noxal i n- 2-
Aur ea (Conpound 58)

1 aI I yI 3 [71 (sdpropydi3g Xy t-Brettgt- Hdpyrabha @) quinoralicad-yihurda yCormpeand Tnpound 59)

1 (3 5 dlnethyllsoxazol 4-y1)-3-[7-(4- h%droxy 3, 5- dlnethylphenyl)qU|noxaI|n

-2-yl]lurea (Conpound 60) /j/@ j\

5
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-pentyl-urea (Compound 71)
N
DO
Cl
o -
H
HO
Cl
10
1-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (Compound 72)
N
DO
Cl
O N/ N)J\ N
H
HO
Cl
15

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-propyl-urea (Compound 73)

N
LA
Cl
SAaas
H
HO
Cl



1-sec-butyl-3-[7-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n- 2- Aurea ( Conpound
61) 1-ethyl-347-(4-nethoxy-3, 5-di net hyl phenyl ) qui noxal i n-2- Aurea ( Conpound

62) - 190 2010/115719 PCT/EP2010/053891
1-isopropyl-3-[7-(4-met hoxy- 3, 5-di met hyl phenyl ) qui noxal i n- 2-yl ] urea
(Compound 63) N O NN)".N-\ HH -106 -

1-isopropyl-3-[7-(4-nmethoxy-3, 5-di net hyl phenyhqui noxal i n-2-yl ]t hi ourea
(Conpound 64)

1-[ 7- (4- hydr oxy- 3, 5-di nmet hyl phenyl ) qui noxal i n- 2-yl] - 3-i sobutyl urea

( Conpound 65)-[7-(3;5-Mi€kloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-ethyl-urea (Compound 74)

1- (1-ethyl propyl)-3-[7-(4-hydroxy-3, 5-di net hyl phenyl ) qui noxal i n-2-yl ] urea

( Conpound 66)
) O N/ N)kN/\
H H
HO

Cl
5
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-heptyl-urea (Compound 75)
N
DOW
I /\/\/\/
c O N NJ\N
H H
HO
Cl
10
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (Compound 76)
N
L
“ O N NJ\N
H H
HO
Cl
15

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

N
Cl > J<
N N)kN
H H
HO
cl



1- (2, 2- Di net hyl - propy1l) - 347- (4 hydroxy 3, 5-di net hyl - pheny1) - qui noxal i n-2-y1
] -urea (Conpound 67) N . .0 ... /" NNN HH

1-[ 7- (4- AvOreorophieniy 1) - qui noxal i n-2- y1] 3- |sopropyl ur ea PCToErPp@woa3s68) 15
H2N  1-[7-(4- Hydr oxy- pheny1l) - qui noxal i n-2-y1] - 3-i sopropyl -urea (Conpound
69) 20 HO -107 -

1-Cycloheptyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea  (Compound

78)
N
DOW:
Cl
Oy o
H
HO
Cl

5
1-Cyclooctyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea (Compound
79)

N
: DOW:
0 AL
H
HO

10 Cl
1-Cyclobutyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(Compound 80)

15

T



- 105 - 1-lsopropyl-3-[7-(1-methyl-1H pyrazol -4-yl)-qui noxalin-2-yl]-urea

(Conpound 70) N,,0 NN A N' HH

1-[7- (3, 5wDi20tv/as194- hydr oxy- pheny1) - qui noxal i n- 2- y1] - 3PPEmEPI100638a1
(Conpound 71) O

1-Butyl1-3-[7-(3, 5-dichl oro-4-hydroxy-pisenyl) - qui noxal i n-2-y1] -urea
(Compound 72) N '-0 N N HH C

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) gui noxal i n-2-y1] - 3- propyl -urea
(Conmpound 73) N O N.~A.N.---

1-Cyclopentyl-3- [7 (3,5- dlchloro 4-hydroxy-phenyl)-quinoxalin-2-yl]-urea  (Compound

81)
N
I 8
Cl N/ N)J\
H
HO
Cl

5
1-[7-(3-Chloro-4-hydroxy-5-methoxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea
(Compound 82)

N
~
o~ L
(o
HO
0]

10 -
1-Cyclopropyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(Compound 83)

15

o AT A



HH - 106 -
1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-et hyl -urea

( Compoundw®4)p10/135719 PCT/EP2010/053891
1-[7- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n-2-y1] - 3- heptyl -urea
(Conpound 75) C -109 -

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-i sopropyl - urea
(Conpound 76) Cl
l-tert-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
( Conpound 77)-[7-(8B5eDitHoroM-tiyiskoxiidheryl) Idifhoxalin-2-yl]-3-(3-phenyl-propyl)-urea

1- Cycl ohept y(%:bﬁfﬂoﬂh&%ﬂs' di chl or o- 4- hydr oxy- pheny1) - qui noxal i n-2-yl]-urea

( Conpound
N
DOW:
PORSSE AR
H H
HO
¢l
5
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-phenethyl-urea (Compound
85)
N
O \j\ I /\/©
Cl 7
O N NJ\N
H H
HO
10 Cl

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-phenyl-urea (Compound 86)

N
Cl ~
O N NLN
H H
HO
Cl

15



78) c

1- Cycl ooctyl-3-[7-(3,5-dichl oro-4-hydroxy-phenyl) - qui noxal i n-2-yl]-urea(Com
pound 79)WO 2010M151MO -- H H 10C PCT/EP2010/053891

1- Cycl obutyl- 3-[ 7- (3, 5-di chl or o- 4- hydr oxy- pheny1) - qui noxal i n-2-yl]-thiourea
(Conpound 80) 15 N .S iss-j NNN HH Cl10- 108 -

1-Butyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea (Compound 87)

N
|
i O N/ N)J\N/\/\
H H
HO
Cl

5
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-ethyl-thiourea (Compound 88)
N
L
I
H H
HO
Cl
10
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-propyl-thiourea (Compound
89)
N
L
¢ O N N)kN/\/
H H
HO
Cl
15

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-pentyl-thiourea (Compound 90)

N
Cl = AN
O N NJ\N
H H
HO
Cl



1- Cycl opentyl-3-[7- (3, 5-di chl or o- 4- hydr oxy- pheny1) - qui noxal i n- 2-y1] -urea
(Compound 81) C

1-[ 7- (3- GvDbanw/Ushydr oxy- 5- met hoxy- phenyl ) - qui noxal i n- 2P¢T]EP30109633PDPY| - Ur e
a (Conpound 82) N,-0 ./.. NNN-- HH

1- Cycl opropyl-3-[7-(3, 5-di chl or o- 4- hydrioxy- pheny1l) - qui noxal i n-2-y1]-thi oure
a (Conpound 83) C - 109 -

1-[7-(3,5-Di chl oro-4- hydr oxy- pheny1) - qui noxal i n-2-y1] - 3- ( 3- phenyl - pr opyO- ur
ea (Conpound 84)

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-thiourea (Compound

M)
N
OO L
cl N/ N)LN
|O H H
HO
Cl

5
1-Cycloheptyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(Compound 92)

N
COLA (O
Cl Z
O N N)J\N
H H
HO
10 Cl
1-Cyclooctyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea (Compound
93)
15

N
Cl =
O N NLN
H H
HO
Cl



a 5
1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n- 2-y1] - 3- phenet hyl - ur ea( Conp

ound 85) woOQ@0/115719 PCT/EP2010/053891
1-[7- (3, 5-Di chl or o- 4- hydr oxy- pheny1) - qui noxal i n-2-y1] - 3- phenyl - ur ea

( Conpound 86) 15 - 110 - -112 -

1-Butyl-3-[7-(3,5-di chl oro-4-hydroxy-phenyl)-qui noxalin-2-yl]-thiourea
(Compound 87) NS ....%--.. NI\1IN HH C

1-[7- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n-2-y1] - 3- et hyl -t hi our ea
( Compound 88)-Benzyl-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea ~ (Compound

94)
N
T
Cl N/ NLN/\@
|O H H
HO
Cl

5
1-[7-(3-Chloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-isopropyl-urea (Compound 95)
N
O N N)kN
H H
HO
Cl

10

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-(3-phenyl-propyl)-thiourea
(Compound 96)

N
LA
Cl
O “)L“MQ
H H
HO
Cl

15



c
1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3- propyl -t hi our ea( Com

pound 89)wWON0®/11571BIN HH Cl PCT/EP2010/053891
1-[7- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n- 2-y1] - 3- pent yl -t hi our ea
( Conpound 90) -113 -

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-i sopropyl -t hi our ea
(Conpound 91) C 5

1- Cycl ohept y1- 347-( 3, 5-di chl or o- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] -t hi our ea
( Conpound 92)-[7-(Bl5ichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-phenethyl-thiourea (Compound

97)
N
CrL k2
Cl N/ NLN
|O H H
HO

Cl
5
1-[2-(4-Chloro-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-
thiourea (Compound 98)
N Cl
Cl N
N N N
H H
HO
10 Cl
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-(3-morpholin-4-yl-propyl)-
thiourea (Compound 99)
15

X
Cl \N NJ\N/\/\N/\‘
(TR
HO

Cl



/*. NNN HH 10C
1- Cycl ooctyl-3-[7-(3,5-dichl oro-4-hydroxy-phenyl)-qui noxal i n-2-yl]-thiourea

( Conpoundw©O2p1015571€1 - 112 - PCT/EP2010/053891
1- Benzyl- 3-[7- (3, 5-di chl or o- 4- hydr oxy- pheny1l) - qui noxal i n-2-yl] -t hi ourea( Com
pound 94) c -114 -

1-[7-(3-Chl or o- 4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-i sopropyl -urea

( Conpound 95) Cl

1-[7- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n- 2-y1] - 3- (3- phenyl - propy1) - t
hi our ea ( ConppuAd-Biehloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(3,4-dimethoxy-phenyl)-

ethyl]-thiourea (Compound 100)

O/

X B
Cl \N N)J\N
|O H H
HO
Cl

5
1-(2-Cyclohex-1-enyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-
thiourea (Compound 101)
N
Cl X
N N N
H H
HO
10 Cl
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-(2-thiophen-2-yl-ethyl)-urea
(Compound 102)
15

N
S B
JC N
HO
Cl



1
1-
(
1-
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1-
"
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c

[7-
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0
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(
) -

3, 5-Di chl or o- 4- hydr oxy- phenyl) - qui noxal i n- 2-y1] - 3- phenet hyl -t hi our ea
unawo2p1o/Ms71k, S .- NN NHH C

113 -

PCT/EP2010/053891

4- Chl or o- pheny1) - et hy1] - 347- ( 3, 5- di chl or 0- 4- hydr oxy- pheny1l) - qui noxal i

1] -
3,

t hi ourea (Conpound 98) 1005 -

5-Di chl or 0- 4- hydr oxy- pheny1l) - qui noxal i n-2-y1] - 3- ( 3- nor phol i n-4-yl -

t hi ourea (Conpound 99) 15

1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(4-methoxy-phenyl)-ethyl]-
thiourea (Compound 103)

CLL S N@“
Cl \N N)J\N
|O H H
HO
Cl

5
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-[2-(4-ethyl-phenyl)-ethyl]-urea
(Compound 104)
N
O < ]\ I /\/O/\
Cl x>
N N)J\N
H H
HO
10 Cl
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(3,5-dimethoxy-phenyl)-
ethyl]-urea (Compound 105)
15

O/
N

/]\ I /\/©\

|
C O SN NJ\N 0
H H |

HO

Cl

p



a - 114 -

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-[ 2- ( 3, 4-di net hoxy-p
henyl) - ewbybio/tikilour ea ( Conpound 100) Cl 5 PCT/EP2010/053891

1- (2- Cycl ohex- 1-enyl -ethyl )-3-[7-(3, 5-di chl or o- 4- hydr oxy- pheny1) - qui noxal i n
-2-y1]- thiourea (Conmpound 101) 10C116-

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3- (2-t hi ophen-2-yl -et
hyl)-urea (Conpound 102) 15 - 115 -

1-[7- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n-2-y1] - 3-[ 2- (4- et hoxy- pheny
1) - et hyl ] - thj7e@5ebick Corfproydroky-pB&)yl)-dqDinoxalin-2-yl]-3-[2-(3,4-dichloro-phenyl)-ethyl]-

1-[7-(3,5-Di %g%goqnnpﬁ)%%ogfy pheny1l) - qui noxal i n-2-y1] - 3-[ 2- (4- et hyl - phenyl)
ou

-ethyTurea (
N
NS
N N N
H H

Gl
Cl

Cl l
HO

Cl
5
1-[2-(3-Bromo-4-methoxy-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-
quinoxalin-2-yl]-urea (Compound 107)
Br
(X T B
Cl X
N NJ\N
H H
HO
10 Cl
1-(2-Biphenyl-4-yl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
(Compound 108)
15

’ O SN NJLN g
H H
HO
Cl



10C

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-[ 2- (3, 5-di net hoxy-p
henyl) - ewbybiozusaa ( Conpound 105) 15 - 116 - PCT/EP2010/053891

1-[7- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n-2-y1] - 3-[ 2- (3, 4-di chl or o- ph
enyl)-ethyl]- urea (Conmpound 106) C-117Cl 5

1-[ 2- ( 3- Brono- 4- net hoxy- phenyl) - et hyl] - 3-[ 7- (3, 5-di chl or 0- 4- hydr oxy- pheny1)
- qui noxalin-2-yl]-urea (Conpound 107) 10C

1- (2- Bi phenyl-4-yl -ethyl)-347-(3, 5-di chl or o- 4- hydr oxy- phenyl) - qui noxal i n- 2-
y1lFur ea ( Conppuad-ie8yroMshydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(2,3-dimethoxy-phenyl)-

ethyl]-urea (Compound 109)

N
(LIS
Cl
\N N)J\N/\Q\O
H H 5 |
HO -
Cl

5
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(2-fluoro-phenyl)-ethyl]-urea
(Compound 110)

N
LI
Cl X
N N N
H H
F
HO
10 Cl
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-y|]-3-[2-(2,4-dichloro-phenyl)-ethyl]-
urea (Compound 111)
15

N Cl
H H
Cl
HO
Cl



- 117 -

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-[ 2- (2, 3-di net hoxy-p
henyl) - ewbybiosusaa ( Conpound 109) d PCT/EP2010/053891

1-[7- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n-2-y1]-3-[2-(2-fl uoro-phenyl
)-ethyl]-urea (Conpound 110) 10C - 118 -

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1]-3-[2-(2, 4-di chl oro-ph
enyl)-ethyl]- urea (Conmpound 111) 15 ca o - 118 -

1-[7- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n-2-y1]-3-[ 2-(4-fl uoro-phenyl
) - et hyl ] - ur e&[7{(@Grpichiord-41ty@joxy-phenyl)-quinoxalin-2-yl]-3-[2-(4-fluoro-phenyl)-ethyl]-urea

(Compound 112)
N F
Cl X
N NJJ\N
H H
HO

Cl
5
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(3,4-dimethoxy-phenyl)-
ethyl]-urea (Compound 113)
/N]\ I /\/©:O\
Cl O\
N N)J\N o~
H H
HO
10 Cl
1-[7-(3,5-Dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-3-[2-(4-methoxy-phenyl)-ethyl]-
urea (Compound 114)
15

YN PVUeH
Cl \N N)J\N
|O H H
HO
Cl



c

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-[ 2- ( 3, 4-di net hoxy-p
henyl) - ewbybio/usaa ( Conpound 113) 10C PCT/EP2010/053891

1-[7- (3, 5-Di chl oro- 4- hydr oxy- pheny1) - qui noxal i n-2-y1] - 3-[ 2- (4- et hoxy- pheny
1)-ethyl]- urea (Compound 114) 15 Ci119- 119 -

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl) - qui noxal i n-2-y1] - 3-[ 2- (2, 5-di net hoxy-p
henyl) - ethyl]-urea (Conpound 115) Cl

1-[ 2- (4- Chl or o- phenyl) - et hyl] - 3-[7-(3, 5-di chl or o- 4- hydr oxy- pheny1) - qui noxal
i n-2-yl] - ur eg[7(@dARichiord-41itiydljoxy-phenyl)-quinoxalin-2-yl]-3-[2-(2,5-dimethoxy-phenyl)-

ethyl]-urea (Compound 115)

|
N o)
Cl O SN NJ\N 0
H H |
HO
Cl

5
1-[2-(4-Chloro-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
(Compound 116)
N Cl
(X8 Y
Cl \
N N)I\N
H H
HO
10 Cl
1-[2-(3-Chloro-phenyl)-ethyl]-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
(Compound 117)
15

N
Cl O g\N NJ\N cl
H H
HO
Cl



10C

1-[2- (3-Chl oro- phenyl)-ethyl]-3-[7-(3, 5-di chl oro-4-hydr oxy-phenyl) - qui noxal
i n-2-yl]-woeali@srpound 117) 15 - 120 - PCT/EP2010/053891

1- (2- Cycl opentyl -ethyl )-3-[7-(3, 5-di chl or o- 4- hydr oxy- pheny1l) - qui noxal i n- 2-y
1] -t hi ourea (Conpound 118) a 5 -120-

1- (2- Cycl ohexyl -ethyl)-3-[7-(3, 5-di chl or o- 4- hydr oxy- phenyl) - qui noxal i n-2-y1
]-urea (Conpound 119) 10C

1- (2- Cycl ohexyl -et hyl )-3-[7-(3, 5-di chl or 0o- 4- hydr oxy- pheny1l) - qui noxal i n-2-y1
] -t hi ourea (CErpwlopdntyR&ahy1%[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea

(Compound 118)

OO i D
c O SN NJ\N
H H
HO
Cl

5
1-(2-Cyclohexyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-urea
(Compound 119)
N
Qi
Cl O X )]\
N N N
H H
HO
10 Cl
1-(2-Cyclohexyl-ethyl)-3-[7-(3,5-dichloro-4-hydroxy-phenyl)-quinoxalin-2-yl]-thiourea
(Compound 120)
15

cl \N NJJ\N
|O H H
HO
Cl



a  -121 -

1-[7- (3, 5-Di chl oro-4- hydr oxy- phenyl ) - qui noxal i n-2-y1] - 3-[ 2- (4- hydr oxy- pheny
| ) - et hyl Jwotzhiocomsaa ( Conpound 121) COH O 5 PCT/EP2010/053891

1-[7- (3, 5-Di chl oro- 4- hydr oxy- phenyl ) - qui noxal i n-2-y1] -3-(2-pyridi n-3-yl-eth
yl)-thiourea (Conmpound 122) NI N H{18G 5. Pharnmaceutical conposition
conpri sing a pharnmacol ogically active anount of at |east one conpound
according to any of Clains 1 to 4. 15 6. Pharnmaceutical conposition
according to Claim5 where the conposition conprises at | east one further
phar macol ogi taHByb-Rictlorset-sasy-phemyl) - xalifFeay 1@ {2e@thydmixy-ploey<ittyilon

according t ' re the conposition additionally conprises
phar maceut i 321@%53%%88{3%@ )gﬂiar riers and/or auxiliaries.

N OH
H H

Cl l
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
O
Cl NS )]\ >
N N N
H H
HO
10 Cl
5. Pharmaceutical composition comprising a pharmacologically active amount of at
least one compound according to any of Claims 1 to 4.
15

6. Pharmaceutical composition according to Claim 5 where the composition comprises
at least one further pharmacologically active substance.

20 7. Pharmaceutical composition according to Claim 5 or 6 where the composition
additionally comprises pharmaceutically acceptable carriers and/or auxiliaries.

8. Pharmaceutical composition according to any of Claims 5-7 where the additional

25  pharmacologically active substance is selected from the group consisting of:



- 122 - asparagi nase, bl eonycin, carboplatin, carnustine, chloranbucil,
cisplatin, colaspase, cycl ophospham de, cytarabi ne, dacarbazine,

dact i nompeOreot1odiasmer ubi ci n, doxorubi cin (adriamnmycin), epCTEPREIN53891

et oposi de, 5-fluorouracil, hexamethyl nel am ne, hydroxyurea, ifosfam de,
irinotecan, |eucovorin, |omnustine, mecdd-oretham ne, 6-nercaptopurine, 5
nmesna, nethotrexate, mtonycin C, mtoxantrone, prednisolone, prednisone,
procar bazi ne, ral oxifen, streptozocin, tanoxifen, thalidom de, thioguanine,
t opot ecan, vinblastine, vincristine, vindesine, am nogl utethimde,

L- aspar agi naasearaginaskdaibrtqmrriynie cobo@atmc ghimiistires, chladmkvicih esisplatis utqidsanse,

di et hyl sti l b hél?dh hAmidé. ¢ aff'el% "RESBX r?é/tda?f 8| daunrubjcin, doxprubicin

docet axel , roxyn adénl ne, e uoro eoxyurldlne

10 5-fl uoro @Wlndl ewuh«@nogth@@cﬁeaﬁéluowoutm&rWam@thwﬁ@m dydroxyurea,

f1 uoxynest erigRmidd, Ulhﬁ'&bé!a‘ﬁ; IMO&?&Y%@GQ%EVMEIOF@MM% 6-mei@iptpufind).
i nt erferon medr oxy esterone acetat e, estrol acetate, nel phal an,

M t ot ane’ pd@??”@ax@letho Q:ts mr@{omg(cmpeq]t d‘glfOé ntFpne prednisolone, prednlsone

Nphosphonoaqﬂ'bodrbdzrrﬁs pedifai, estiePkdgin, tpmbxirAy MialdonsdyTusibduz@ine! BPblROS, de,

t est ost erone, O[PI oq/?t (ralétmt hi.o cie F‘ rtmrnl rret %Uagn neel(9 nur| di_n OIOvhen el bi ne,

epot hi | one, é T EOT e ESY'& o 8r% A E"Rer ¥ A" aVasti n,

er bi t ux, bS(()rafaesmdtm;a otlakibae, boadzan, tdretmflsalloeﬁapan@i,@i mtluoafnrtepm@mﬂ'm D,

suni tini S . ac an to 4
dbglgﬂégélm erythrohycﬁoxyﬁgﬁm’%lséﬂﬂe Ce%eﬂk[ggratd ¥-ifobrobh &y Uﬁdlﬁ'e of

for use as me ound 'accor di ng
d ai ns 110t 0 Aflyaspdegraiidine ngnenopeRfrbaife ntludegbiner eRftdspitpte. un%%yrﬁﬁsé%%?er S.

11. Use of aﬂutféma@wydroa?&@géétéa&wet@pad% arddicih, NBederb®, Medbdpiddetilone
preparing a nedicanent for treat] ngaact ve cor%ound resi stant tunour

di sorders. 3¥fHe. eIl FeRtdRpBERETAL IH KPR taé?iy°>€f'p'éﬁ'”a|pﬁ%t°ﬁtatﬂ’b'\‘4 and 10
for prepari rq@oaprrmda@wmmspirwte '(FFAH_EN)I mgammurasieamsmecaernqjoludaaisstoétaronélse

according to i a Iy
conpri ses atpr?@%@eﬁg 8%19 t{"%gthyl nado%r'gglgc\éﬁ"{@'g %@% g gieénr?c%b Ae 123 -
14. Use Taccadaxhierg, BONU @DmUwT\Ideeecelphle aydslint editax, qol'eéxenm(gdﬁeagcp d@ks$ay active
subst ance i Staé@vae?wxﬁlﬁoé&iﬁﬁﬁ Og{glgbn ,g% rh)ng of : aspar agi nase,

bl eonyci n, car bopl carnus I ne, ora ucil, cisplatin, colaspase, 5
cycl ophospham de, cyt ar abi ne, dacarba2|ne, dactlnonyC|n daunor ubi ci n,
doxor ubi ci n (adriamycin), epirubicin et oposi de, 5-fluorouraci

hexanet hyl ne| am ne, oxyur ea, osf i rinot can I eucovorl n,
ormisti ne. LR RePriE 1 SRk SE I b £ S ReRBE Mot r exar e,

m tonmyciae C, mtoxantrone, prednisolone, prednisone, procarbazine,

ral oxi fen, streptozocin, tanoxifen, thalidom de, thioguanine, topotecan,

10vi nbl astine, vincristine, vindesine, am noglutethi mde, L-asparaginase,
azat hi opri nel0. §lse of a compound according to any of Claims 1 to 4 for preparing a medicament

azacyti di nechagkdiRy Rehdardisbasan, di et hyl stilbestrol, 2", 2" -difl uorodeoxycytid
i ne,

docet axel , eryt hr ohydr oxynonyl adeni ne, et hynyl estradi ol , 5-f | uor odeoxyuri di ne,
5-fl uor adeoxyuri di ne nonophosphat e, fludarabi ne phosphate, fluoxynesterone,

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.

30 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
comprises at least one further pharmacologically active substance.
35



fl utam de, hydroxyprogesterone caproate, idarubicin, interferon,

medr oxypr ogesterone 15 acetate, negestrol acetate, nel phalan, mtotane,
pacl i t axeWQ 2010al1isTbat i n, pentostatin, Nphosphonoacetyl - PCagparasis( PALA) ,
plicanycin, senustine, teniposide, testosterone propionate, thiotepa,
trimethyl nel am ne, uridine, vinorel bims- epothilone, gentitabine, taxotere,
BCNU, CCNU, DTIC, herceptin, avastin, erbitux, sorafenib, gleevec, iressa,
tarceva, rapanycin, actinonycin D, sunitinib (sutent). 20 15. Medi canment
for treating tunour disorders, conprising at |east one quinoxaline
derivative according to any of Claims 1 to 4. 25 16. Medicanent according

to Gaimis,, %@PE&% ceugir”“n'% ordfhe 4RGN R n%ﬁéaﬁwé&lé?@ﬂéﬁw Q&ﬁg rglﬁ%és‘éﬂeh:%‘

| east one furt I cal active co ically
accept abl e c'aﬁ‘?'f?‘é@%fr%hme(ﬁfomnﬁlﬁmQis 30 17. Process for preparing a

medi cament  agpafginBgk, ttﬂboﬂy@lh”bér@orﬂétml@amﬁlgﬁ{ea‘%h@l’dnﬂﬁ@ll gﬁaﬂﬁ‘tccﬂ’&%a% mor e
qui noxal i ne derivatjves accord to an%e oM Cl ai ns are processed to
'

phar maceqt i cHFIOPRASRagmIEe. o‘fYéarﬁl?'”‘%zcﬂ%%rP?% WOQ‘VP'HeP%%ﬁ‘@U{bICEhIdPVrH@QBI e form
W t h accept afabitang@mn,i girabisindétoposieX i5HiuaroueRil, hexamethylmelamine, hydroxyurea,

ifosfamide, irinotecan, leucovorin, lomustine, mechlorethamine, 6-mercaptopurine,
mesna, methotrexate, mitomycin C, mitoxantrone, prednisolone, prednisone,
procarbazine, raloxifen, streptozocin, tamoxifen, thalidomide, thioguanine, topotecan,
10 vinblastine, vincristine, vindesine, aminoglutethimide, L-asparaginase, azathioprine, 5-
azacytidine cladribine, busulphan, diethylstilbestrol, 2',2'-difluorodeoxycytidine,
docetaxel, erythrohydroxynonyladenine, ethynylestradiol, 5-fluorodeoxyuridine,
5-fluorodeoxyuridine monophosphate, fludarabine phosphate, fluoxymesterone,
flutamide, hydroxyprogesterone caproate, idarubicin, interferon, medroxyprogesterone
15 acetate, megestrol acetate, melphalan, mitotane, paclitaxel, oxaliplatin, pentostatin, N-
phosphonoacetyl-L-aspartate (PALA), plicamycin, semustine, teniposide, testosterone
propionate, thiotepa, trimethylmelamine, uridine, vinorelbine, epothilone, gemcitabine,
taxotere, BCNU, CCNU, DTIC, herceptin, avastin, erbitux, sorafenib, gleevec, iressa,

tarceva, rapamycin, actinomycin D, sunitinib (sutent).

20
15. Medicament for treating tumour disorders, comprising at least one quinoxaline
derivative according to any of Claims 1 to 4.

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 pharmaceutical preparations or converted into a therapeutically usable

form with acceptable carriers and/or auxiliaries.



