NOVEL PYRIMIDINE- AND TRIAZINE HEPCIDIN ANTAGONISTS DESCRIPTION 5
INTRODUCTION The invention relates to novel hepcidin antagonists of general formula (1),
pharmaceutical compositions comprising them and the use thereof for the treatment of iron
metabolism disorders, in particular of anaemia related to chronic inflammatory disease (anaemia of
chronic disease (ACD) and anaemia of 10inflammation (Al)) or of iron deficiency disorders and iron
deficiency anaemia. BACKGROUND Iron is an essential trace element for almost all organisms and is
particularly important for growth and blood formation. The balance of the iron metabolism is regulated
15 primarily at the leveN&INEINPPERIMISHN o ANSRERHAGI B iH EFCISih ARFlEGOWESSHNnd the duodenal
absorption of iron in food. The released iron is absorbed via the intestine, in particular through specific
transport systems (DMT-1, ferroportin, transferrin, transferrin receptors), transported in the
bloodstré%é%mw into the corresponding tissue and organs. 20 The element iron is very
important to the human body, inter alio, for oxygen transport, oxygen uptake, cell functions such as
mitochondrial electron transport, and ultimately for energy metabolism. 25 The human body contains
on a@era&\gﬁq %T&P%n, which is present in enzymes, in haemoglobin and myoglobin, and as
stored orresemedraibin thadosn ebferdiranshaemesidaringbbeut kalf githis dondabou 2/g) is in
the form ohhaem iro ,bognd in the 30 haemoglobin of the red blood corpuscles. As these erythrocytes
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regeneration capacity is achieved by means of macrophages in 2 that macrophages .
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theréin fonticeriroofrnetédip)ismo Thennoiajityrafitits amere guitetidorcerithsopgiesiasabiaut 25 mg per
day, is provided in this way. 5 The daily iron requirement of a human adult is between 0.5 and 1.5 mg
per day, and small children and pregnant women require 2 to 5 mg of iron per day. The daily iron loss,
for exampleldiieR&thelshedding of skin and epithelial cells, is comparatively slight, increased iron loss
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and 12 %, and up to 25 % in the case of iron deficiency. The resorption rate’ls regulate

organism 38 &HACEOR o RO qfirkaie it dePthe Sigere5erast fon stofksPHeaslinign Brganism
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stomach |f the pH is sufficiently acidic and therefore made available for resorption. Resorption of the
iron taked BIECE I d{igRSRUL BF ERIS M (e RS AN T RRIAREITHARE 5 e WRA B riBR-haem
iron is initiaierediresid daikedr dmtheriéestinal cell membrane, for 20 example by ferrireductase
(dur%%enal cytochrome b associated with the membrane) so that it can then be transported by the
transport protein DMT1 (divalent metal transporter 1) into the intestinal cells. On the other hand, haem
iron passesusiehangeiovidsthereethmembrarerinchihe entetatytegetndhe entergdestirisasdisreither
stored in (g(;(rritiennas d(igggitegeiﬁlor} or released irg}to the bIL‘T)od throfﬂ,?r} th(—f- 2 tran?:)ort rotein
ferroportin,%%und 15 transferin. I—Penp%iI |?15pl%1L§/% a Stuctl Po?g?rp gpr%c? 845 Clss&MtAl
regulatorwfiirariedp sorptisrrgVheslivaleisniron transported into the blood by the ferroportin is converted
by oxidases (ceruloplasmin, hephaestin) into trivalent iron which is then transported to the relevant
points in the organism by means of transferrin ( see for example: "Balancing acts: molecular 30control
of mammidliaiwor metdolizmtaswin Mestzag<éltd $ 2004028 50@ T )sRegetation ehirgmdevels is
controlleq, ge Frgulatad @ﬁeermﬁl‘orhlﬁ%‘éifyéﬁo?s8“9&@%P@gﬂﬁoﬂ%d%%%m%% BT 8
predominant active form has 25 amino acids (see for example: "Hepcidin, a key regulator of iron
metabolisiHR@EdiAtor of anaemia of inflammation”. T. Ganz Blood 102,2003,783-8), although two
forms which are shortened at the amino end, hepcidin-22 and hepcidin-20, 5 have been found.
Hepcidin acts on the absorption of iron via the intestine and via the placenta and on the release of iron

from the fetietifodtothbliRISyBmIdRINE Body, eptidieis yntralsisee ForrPwhROieN@own s
proguepcistifeindegdivaroprekepcidindringsadedidy theigene kpaw asithedoMB gene;fithe
organism js supplied with sufficient iron and oxygen, more hepcidin is formed. Hepcidin binds, in 10
the smallfifte<thaPmutb P Ees 5 iRMRe RRFopRabEs Wit mopBiiN ByseaRS GPiihfMETon is
conventianiatiytransppriad fsopmieintarierof thercal into thedioog: Thertransperbpratgisnfgseportin
isa transmembcrgin Pr(%te'n consistiél]q. of 571 amipo.acids.which is formed in the liver, spleen, kidneys,
heart, int&stife cﬁBFa 4 2HG" TEIIB BT Th SRS e R pBRTH s P CRRSE R #éS5d%0 lateral
membrane of intestinal epithelial cells. Ferroportin bound in this way thus brings about the export of
iron into the blood. In this case, it is most probable that ferroportin transports iron as Fe2+. If hepcidin
binds to ferroportin, ferroporlin is transported into the interior of the cell and broken down so that the

release of iron from the cells is then almost 20 completely blocked. If the ferroportin is inactivated by
hancidin cn that it ic 1inahle tn carrvy nff the iron etaread in the miicncal calle the iron ie laet with the




inflammation, leading to an increase in hepcidin levels. As a result, more hepcidin is 4 bound to the
ferroportin of the macrophages, causing the release of iron to be blocked, which ultimately leads to
anaemia of inflammation (ACD or Al). As the mammalian organism cannot actively excrete iron, the
iron metabolism is 5basically controlled via the cellular release of iron from macrophages, hepatocytes
and enterocytes by means of hepcidin. Hepcidin therefore has an important role in functional anaemia.
In this case, the iron requirement of the bone marrow is not sufficiently satisfied for erythropoiesis even
if 10 the jron store is full. The reason for this.is assumed to be an elevated hepcidin concentration
which reiﬁﬁrétﬁqﬁow?r%r%%)%cﬁpf%rﬁsqﬁg?ncgé%ﬁﬁci[ ecg??r? %aﬁfé%lﬁlg%)%?b ocKin er?/rofi%ﬁ\i/n?sal% 9:1erefore
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known as the iron storage disease haemochromatosis. 200n the other hand, overexpression of

hepeidingfer exampie dus feinflammation piaresses fa sxeamieia ghrenis inflammation, leads

directly to reduced serum iron levels. In pathological cases, this can lead to a reduceglthaemoglobin
content, TEHRICEDIEFRIRBEGEIERGETOMUNE THERIBR 2d @da@1gial ZSTRe peavdTbEagpiltatwn of

chemotheiapyAGSE-I SanGEr epiIenE gy besearsidsrrb s eduradlyexisting anaemia as the

state of reduced red blood corpuscle formation, brought about by the chemotherapy agfents used, will
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due, inter alio, to the aforementioned chronic inflammatory diseases and to malnutrition and low-iron
diets or URBERNLBE TGRSOt Wi s Ridales okcte d¥esiestiest requeberaEpéor iron
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can also occur as, 25 a result of a substantial loss of blood, for example due to an injury, heav
menstrudPbl8&diHg S bISST dBRallGhSRANRCHRSAG SIPRSQAFEMEHEIS 4188Tkn §'5cER R the
growth phasembragolescents and chilgtendanddnspregnaiavames. Asal, ireadeficiercydeagds not only
to reduced red bloo corp%sclef rmation but also tg a po rox%\gen supply to the organism, which can
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prevent interpalisatio h peidin-. 5 ferrgportin. ¢ lex, even if,hepcidin is bound to
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directly organism by means of fransferrin ( see for example: “Balancing acts: molecular
30  conirol of mammoalian iron metabolism™. MW. Hentze, Cell 117,2004,285-297 )

Regulation of iron levels is controlled or regulated by hepcidin,



10 on the hepcidin regulation mechanism, for example by inhibiting hepcidin expression or by blocking
hepcidin-ferroportin interaction, and, via this method, thus to prevent blockage of the iron transport
pathway from cell macrophages, liver cells and mucosal cells into the serum via the transport protein
ferroportin. Hepcidin antagonists or hepcidin expression inhibitors of this type therefore represent 15
substances which are suitable for the production of pharmaceutical compositions or medications for
the treatment of anaemia, in particular anaemia in chronic inflammatory disease. These substances
can be u %for the treatment of such disorders and the resultant diseases as they directly influence
the incregge %%ne%re?eggg%#?e%%r(QS rﬁ%gr%of:r“ojﬁ gréﬂgﬂeﬂggfoéﬁgggé?%mﬂ% a %ﬁﬁ% %%rption
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disorders such as iron deficiency diseases, anaemia and anaemia-re ISeases. In partlé{jlar, this
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syndromes. Substances of this type may therefore be of special benefit, in particular for cancers,
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SLE (systemic lupus erythematosus) and IBD 30(inflammatory bowel disease). P
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formed, so hepcidin is not available to inhibit ferroportin and iron can be transported 10unimpeded
from the cell into the blood by ferroportin. Further compounds which are directly intended to reduce
hepcidin Expressigodre ket éoopUi3R005 020467 mhicindiselossin camgisimgstisatistabilise HIP-a
and there I teduction in hepcidin expression. 15 US2007/004618 relates to siRNA, which
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hepcidin antagonists, members of this group based on r(;(ﬁatpcidin antibodies being known in particular.

Prior art #6CuRRASHERSE RWEWHPWHIEH dise| a6 Vi dfs irmBcETsniRefoF alktifig e heplidint
expressiab g iexanBle taieg patisaase RN G BNANGleses, dbezymes and antiheaqidin,
antibodies. These are disclosed, for example, in EP 1 392 345. 30 W009/058797 further discloses
anti-hepcidiM ARt dCaRdIRSUSS Rt RSP 5 pelrcNSHERRG S RLIMER heperiiros Bpd dirsefore

the use theresffardheéherapeuticdrealinget lowrsanderisiripaiticular atanaecnid, Ja4ther
compounds which as hepcidin antagonists and are formed from the group of hepcidin antibodies
SRS ERT ob it

are knownTr B78"54 SA568 SB8Bh56IBEYSEE \RB0SR LIPSk BRIIWESI 52, In
addition, aniihodies dretiats o kpovor wiaichioing loderyepadined andribereforesactiviatesirsrepastin so
that,it can promote the transport of iron from the cell into. the. serum. Ferroportin-1 antibodjes of this
ypeare B TP N o G0 BT B e A e HegcAUREEES AHBEIs AER 40t 8
hepcidin tintagenists ortintribisbepridin expression are relatively high molecular weight compounds, in
particular those which are obtainable predominantly by genetic engineering. 15 Low molecular weight
compounds which play a part in iron metabolism and can have an inhibiting or promoting effect are
also knowhovi@iosri 09820 edtordnglkelibyloseyispe difithicytiiccem potngsiyide magase tised, in
particular, far.the, treatment of jcon ahglis disorders such as, for 20 example, ferroporfin
disorders, these compoﬁ%s bging%?ﬁe to ai:@by inhibition or activation by regulating DMT-1. The
compounds in W008/109840 are described, in particular, as DMT-1 inhibitors, which means that they
may be usedpeaferlis iBiheeRsepl diseasgrinvebing.slevated kpnAccHmURLan or lign sforage

diseases such as haemochromatosis. 25 Low molecular weight compounds which regulate the DM1-1

mechanidi AP RN SRR roln \WOTE YR sénlerisidinéuindhtcarars dn patficulaasritispesiic
pyrazole ianemyrelR cormaesothe treataent el s ayeriead disardersbasah o %Wason
ferroportin disorders, also being disclosed in particular herein. 30 In addition, U32008/234384 relates
to specific diaryl and diheteroaryl compounds for the treatment of iron metabolism disorders such as,
for example, ferroportin disorders which, by acting as DMT-1 inhibitors can also be used, in particular,
for the treatment 9 of disorders due to elevated iron accumulation. However, possible DMT-1

regulating mechanisms which can be used in the case of iron deficiency symptoms are also mentioned
Ariite oeanarallyvy in thie dAociiment B The ecame annliece 10 \WWNONR/151222 which dierclncac enacifir



Therefore, the low molecular weight compounds disclosed in the prior art, which act 10 on the iron
metabolism, are applied to DMT-1 regulating mechanisms and disclosed, in particular, for use as an
agent for the treatment of iron accumulation disorders or iron overload syndromes such as
haemochromatosis. Chemical compounds based on the structure of quinoxalinones have hitherto not
15 been disclosed in connection with the treatment ot iron metabolism disorders. In addition, low
molecular weight chemical structures which act as hepcidin antagonists and are thus suitable for the

reatmens gl enmatebolisw isprcersihave,aetyehBeer dissinsed. 20 OBJECT Fhe abject of the

present invention was to provide, in particular, compounds which ¢an be used for the treatment of iron
deficiency' BidsderiraREBRGiE N BadT A e Bhal AT ismaramicn 44n iedlion metabolism, in
particular as hepcidin antagonists, and therefore antagonise and hence regulate the
hepcidin-ferroportin 25 interaction in the iron metabolism. A further object of the present invention, in

particulaf, WSS JHOVIHY oIS WARRANSE Seib@hu werelive BrBuN6t I rokéetnalsveight

compounstssandcangropsallyibeinsoduneabi sitplesmeinodmol-syataesis fan i antagasistic
hepcidin-inr%itirg cowthnds such angNA, NA or antibodies obtainable by genetic engineering. 30
DESCRIBTION' GF THE IRV ER TSN TR Rtors have found that specific compounds from the
group of quinoxalinones act as hepcidin antagonists. 10 The invention relates to compounds of
general formula.(),NN(l) R3 5 wherein Xis selected from the group consisting of N or C-R1, wherein
R'is sele%teg# @6&11Tteé%%ﬁp@én%?s%@%:%ﬁ?!]erér& W RGFRYE 1H03EN LB GG s litErieRcid
residue (<SU3reESOpiottadyosuisstitaedvaminodariboigndptiarafy gUbstiuted amires ufomy| if
optignally,substjtu ino, optianall itu kyl, optionally substituted acyl, 20optianally
substituted a?l?nﬁy%:i%t%qr%yr}?gpt[?g%a%xsﬁ#ggﬁtéﬁ %Eé/lé%/?%wp |on#aéél3sp gu@s?itﬁ%\dcgﬁé ,e%&iig\q'ally
substitute@af@&mVF isptioraEm: Sebkirirddalkyyn 28option iy substinpéedaegl, ioptionEdlylsubstituted
o B G S e e A B R Ry o oF

30- hydrogen, 11 hydroxyl, halogen, carboxyT, sulfonic acid resi
recyclediron,

15 A disorder of the hepcidin reguiation mechanism therefore has o direct effect on
iron metabolism in the organism. For example, if hepcidin expression is prevented, for
exampie due fo o genetic defect, this leads directly fo an iron overload known as

the iron storage disease haemochromatosis.

20 On the other hand, overexpression of hepcidin, for example due to inflammation
processes, for example in chronic inflammation, leads directly to reduced serum iron
levels. In pathological cases, this can lead fo ¢ reduced haemoglobin content,

reduced erythrocyte production and thersfore to anaemia.

25 The period of application of chemotherapy agents in cancer freatment may be
considerably reduced by existing ancemia as the stote of reduced red blood
corpuscie formation, brought about by the chemotherapy agents used, witl be

further aggrovated by existing anaemia.

3C  Further symptoms of anaemia include fatigue, paller and loss of concentrafion. The
clinical symptoms of anaemia include low serum iron contents (hypofarraemia), low

haemoglobin contents, low haemaiocryte level as well as a reduced number of red



5optionally substituted aminocarbonyl, optionally substituted aminosuifonyl, optionally substituted
amino, optionally substituted alkyl, optionally substituted acyl, 10optionally substituted alkoxycarbonyl,
optionally substituted acyloxy, optionally substituted alkoxy, optionally substituted alkenyl, optionally
substituted alkynyl, 15optionally substituted aryl, optipnally substituted heterocyclyl; Y is selected from
the group consisting of: 20hydrogen hydroxyl, halogen, preferably chlorine, optionally substituted
aryloxy, preferably phenoxy, and R4 25(*means here and in the subsequent description the point of
binding ofi8givendiesickiel wheseipRf aastBi arethe sameendifisgntandaterach selesisd from
the group consisting of: 30hydrogen, optionally substituted amino, 12 optionally substituted
aminoca?’l%‘h?f; optionally substituted alkyl-, aryl- or heterocyclylsulfonyl, optionally substituted alkyl,
optionally substituted alkenyl, 5optionally substituted alkynyl, optionally substituted acyl, optionally
substituted aryl, optionally substituted heterocyclyl or 10wherein R, and R5, together with the nitrogen
atom to VICH T16yF R BLERE 617! ARAPREH O S ST e Spbn ARy e it 536
meniberedrtingwhichs tan optiordilyctentaiy futheniheiereatemse or@harmacedtichly asceptable salts
e e AT b EiRE R R BRI IGISE BIBAER LS RE B B 2
boost the formation of red blood corpusciss in the freatment of anaemia.

Anagemia which is caused by chronic disease, for example chronic inflammatory
10 disease, can only be ireated inadequately by these conventional methods of
freatment. In particutar cytokines, in particuiar, inflammatory cytokines, play «
significant part in anaemia based on chronic inflammaftion processes. Hepcidin
overexpression occurs, in particuiar in these chronic inflammatory diseases, and is

known fo reduce the availability of iron for the formation of the red blood corpuscies.

15
There is therefore a need for an effective method of freafing hepcidin-mediated
anaemia, in particular anagemia which cannot be #regted by conventional iron
substitution, such as anaemia caused by chronic inflammatory disease [ACD and
Al).

20

Ancemia is due, inter alia, to the aforementioned chronic inflammatory diseases and
to mainuttition and low-iron diefs or unbalanced, low-iron eating hobits. Anaemia
also occurs as a result of reduced or poor iron absorption, for example owing 1o
gaostrectomy or disorders such as Crohn's disease. Iron deficiency can also occur as
25  aresuli of asubstantial loss of blocd, for exampie due te an injury, heavy menstrual
bleeding or blood donation. An increased iron requirement is also known to occur in
the growth phase of adolescents and children and in pregnant women. As an iron
deficiency leads not only to reduced red bicod corpuscie formation but also to a
poor oxygen supply o the organism, which can iead to the above-mentioned
30  symptoms such as fatigue, pallor and poor concentration and, among adolescents,
even to long-term impairment of cognitive development, o particularly effective
therapy apart from the known conventional substitution therapies is also of particular

inferest in this arec.



wherein X is selected from the group consisting of N or C-R1, wherein 25Ri is selected from the group
consisting of: hydrogen, hydroxyl, halogen, carboxyl, 13 sulfonic acid residue (-503H), optionally
substituted aminocarbonyl, optionally substituted aminosulfonyl, optionally substituted amino, 5
optionally substituted alkyl, optionally substituted acyé, optionally substituted alkoxycarbonyl, optionally
substituted acyloxy, optionally substituted alkoxy 10optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, optionally substituted heterocyclyl; 15R2 and R3 are the
same or different and are each selected from the group consisting of: hydrogen, hydroxyl, halogen,
20carboxyl, sulfonic acid residue (-303H), optionally substituted aminocarbonyl, optionally substituted

aminosuffeiiyi eptishalipicnisEttiied emnizie| 25 dptiomsy s ubsHtiite iy ropasn amndistawed acyl,
optionally, subgtiied alkaxyaarbeny h-eptienall, suhst F@@QW%‘%O@W@W&P@%&S%ﬁ"E?Xyl’

30optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted aryl, optionally
substitutB§heidiocyly COTIPRVARE IR/NiFE tHe 8%aid ofEffdrdatiigcirercach JERcleadffthe

group comrsisieHnf: hyeeaan eplianady sibstitutrd amine captipnativ subsfituiad alkyky, ARy or
heterocyclylsulfonyl, optionally substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, TorGtiGHAIly Sttt ieyPbptpnall subStiuse il bitonaf Sirrsnded feedByclyl or
wherein Bnaingdrkistogether with the nitrogen atom to which they are bound, 15form a saturated or
unsaturated, optionally substituted 3- to 8-membered ring, which can optionally contain further
heteroatoms; or pharmaceutically acceptable salts thereof.

The use of these hepcidin antagonists also generally makes it possible to act directly
10 on the hepcidin reguiation mechanism, for exampie by inhibiting hepcidin expression
or by blocking hepcidin-ferroportin interaction, and, via this method, thus o prevent
blockage of the iron tfransport pathway from cell macrophages, liver cells and
mucosal cells info the serum viag the transport protein ferroportin, Hepcidin
antagonisis or hepcidin  expression inhibitors of this type therefore represent
15 substances which are suitable for the production of pharmaceutical compaositions or
medications for the treatment of anaemia, in particular anaemia in chronic
inflammatory disease. These substances can be used for the treatment of such
disorders and the resuliant diseases as they directly influence the increcse in the
release of recycled haem iron through macrophages, and increase the absorption
20 of iron released from food in the infestinal fract. Substances of this type, hepcidin
expression inhibitors and hepcidin antagonists, can therefore be used for the
treatment of iron mefabolism disorders such as iron deficiency diseases, anaemia
and anaemia-reiated diseases. In particular, this also includes anaemia caused by
acute or chronic inflammatory diseases such as, for example, osteoarticular diseases
25  such as rheumatoid polyarthritis or diseases associated with inflammatory syndromes.
Substances of this type may therefore be of special benefit, in particular for cancers,
parficularly colorectal cancer, multiple myeloma, ovarian and endomeirial cancer
and prostate cancer, CKD 3-5 {chronic kidney disease stage 3-5), CHF (chronic heart
fafiure), RA [rheumatoid arthrifis), SLE (systemic lupus erythemaiosus) and IBD

30 {inflammatory bowel disease).
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20 Throughout the invention, the above-mentioned substituent groups are defined as follows:
Optionally substituted alkyl preferably includes: straight-chain or branched alkyl preferably containing 1
to 8, more preferably 1 to 6, 25 particularly preferably 1 to 4 carbon atoms. In an embodiment of the
invention, optionally substituted straight-chain or branched alkyl can also include alkyl groups in which
preferably 1 to 3 carbon atoms are replaced by corresponding nitrogen, oxygen or sulphur-containing
heteroanalogous groups. This means, in particular, that, for example, one or more methylene groups

in the afoepatdiionatbalkyistesidues bcanipe réptacaddoyNiHhboing. ol Subulestitue Btéaft the

above-d finet()i og}\ionall&substi{u%ed al@}lrpv(/efe{%g%i\%cwgﬁ %‘Ln teo‘r 3bof§{1r}}eqz %e}g%origi(]]?r%(nt s\’bjrt%stituents
selected, or e%m%@,‘(frorﬁetﬁg%r%'a/p%onss%g of: optionally SUBSey cyclogﬁf(yl, s defined below,
hydroxy friestotien piayario, alkoxy, as defined below, optionally substituted aryloxy, as defined below,
optionally substituted heterocyclyloxy, as defined below, carboxy, optionally substituted acyl, as
defined below, optionally substituted aryl, as defined below, optionally substituted heterocyclyl, as
defibed belowxoptioksal YVSoBiBited 2itinae sy idefinetb belovirarescaptelsBpttonatycsubsttuted alkyl,

aryl or heteroexrlyisulfonyl, 106R:502-)-asdefined helow. Examnles,af alkyl msidyes fantaining 1 to 8
carbon atoms include: a methyl group, an ethyl group, an n-propyl group, an i-propyl group, an n-butyl
group, afHiPRIBASGFolS EPgae Rty Pgosp CEtthurflighols s aras pantyigy Fotis Fag fipentyl §réepy, a 15
sec-pentyLaouR, FLtPErY SERUmME 2IBRIhYIBU\IEUR 30 Ao 9TUPehtomatiRantylgroup, a
2-methylpentyl group, a 3-methylpentyl group, a 4- methylpentyl group, a 1-ethylbutyl group, a

2 ethylbi§PSELD, B Tty BENTEIRUL A Lot mERSRYHT o, 212 ihetRFbIGTERsUS A
3,3-gimethyiuberouBnatkeaiby Inic-Wethylseny) gepus ann-heptyl group, a L-methylhexyl group, a
2- 20 methylhexyl group, a 3-methylhexyl group, a 4-methylhexyl group, a 5-methylhexyl group, a
1-ethylpentyl group, a 2-ethylpentyl group, a 3-ethylpentyl group, a 4- ethylpentyl group, a
1,1-dimetbyiipentybgipupra2\aritimethy | piratytigrowsn 8B imetndprstyt gioupxardsétingthylpentyl
group, a, 1-propy|butyl -octyl group, a 1-methylheptyl group, a 2-methylheptyl group, a
ety oot BB R s Bt B or e 2B e RSB Soup, 2
1-ethylhebgrgroupisan2-ethy ieexyt tooup, re-eitiyl rexyrkgriomp, a 4-ethylhexyl group, a 5- ethylhexyl
group, a 1,1-dimethylhexyl group, a 2,2-dimethylhexyl group, a 3,3- dimethylhexyl group, a
4,4-dimethylhexyl group, a 5,5-dimethylhexyl group, a 1- propylpentyl group, a 2-propylpentyl group,
etc. ThosE200taing & teBitarbonB0atonvshinpardicutadivethyhiathih a-pftsy and ipropyiare
preferreqh I gdé%%l Sii%rparticular, methyl, ethyl and i-propyl are most preferred. 16 heteroanalogous
groups such as -0-, 3% or -NH-, are preferably those in which one or more methylene groups are
replaced by -0- with formation of one or more ether groups, such as methoxymethyl, ethoxymethyl,

2-methoxyetv LIC-ALLIIAINY 4P B AVERdian;HB RALIE LRI PRIVRID G B OHBSRUGR ASo athway

poly(ethyleneoxy) groups are 5also included in the definition of alkyl. Cycloalkyl residues containing 3

to 8arbBRatSmsHIeIdratly RiENE 8y Ksie By I dRods a &y deBuSgro s 8 o) I sentgEbup, a

cyclohexyl-graup, a<ysloReRbil alaiPsaRrdiacyeloasly Rt Mhexciopnaryharewr) aispelabyiyl group,
a 10 cyclopentyl group and a cyclohexyl group are preferred. A cyclopentyl g[OUﬁ)9 and a cyclohexyl

group ard Famitalafly prétisire® Witk DO REhiHof RS SHERERYINGERTSH, HalbeRHeIudas fluorine,

chlorine, hgraine-anditodine, Wreipighlydivering prhlonings kibkxaanplesh adingssankeaneked alkyl
residue substjtuted by hflofc};en fmd containing 1 to 8 carbaon atoms include: a fluoromethyl group, a
f

difluoromety Graap, LtrifliGroliERRPYoulYa SiforOMBHTIYrEudA dRMHSTorm&t §rodp=s®
trichlororaetinyg guoud, arbramesietbykgeaup, @ 20:gibiamametity gistpra tribeomometihybgroup, a
1-fluoroethyl group, a 1-chloroethyl group, a.1-bromoethyl group, a 2-fluoroethyl group, a 2-chloroethyl
group, aEgﬁ?gan%%tﬂﬁpg(‘}%,%ﬂ%‘ﬁo@%ﬂ%ﬂ@r VJB él%?%ﬁgéﬁ? rr'o?ﬂ%}l 8%&)%%Uﬁ§pgﬁb%?noethyl
group, a @i&yZ«triimoraetyl Jisatips s hweptativossethyligredp; adtfly e prepyldjroag;edsiohldmpropyl
group, a 1- ropyl gr -flygrpprop g -ch r g , 8.2-br ropyl
group, a %i(ﬁ{%%%?oup% ro%%éﬁsaeq%g-ecﬁ o%p?%pé%%ou@&% ﬁg’%{%m ?‘é@gﬁ %/%OL%,L&; ? ﬁ'(ﬁ\‘%%%ﬁ)pyl
group, a &Zidichisrdpressytgratipsiased-dibrerwpropyligrBup33283-difluoropropyl group, a 2,3-
dichloropropyl group, a 2,3-dibromopropyl group, a 3,3,3-trifluoropropyl group, a

2,2,3,3,3-pentafluoropropyl group, a 2-fluorobutyl group, a 2-chlorobutyl group, a 2- 30 bromobutyl
group, a WRISHEBEET grovipher 4dissnebutgNirber Adb iiboeidsgup, B2, 4/astrimasasBufer group,

a 2’213’3%5@«%(%9@9%4953?@%9@%’ & BeH oot gronpardilugrppenty! graupsf &ehigeopentyl
group, a 2- bromopentyl group, a 5-fluoropentyl group, a 5-chloropentyl group, a 5-bromopentyl
therapeuiic treatment of low iron levels, in particular of ancemia.



17 group, a perfluoropentyl group, a 2-fluorohexyl group, a 2-chlorohexyl group, a 2- bromohexyl
group, a 6-fluorohexyl group, a 6-chlorohexyl group, a 6-bromohexyl group, a perfluorohexyl group, a
2-fluoroheptyl group, a 2-chloroheptyl group, a 2- bromoheptoyl group, a 7-fluoroheptyl group, a
7-chloroheptyl group, a 7- 5 bromoheptyl group, a perfluoroheptyl group, etc. Fluoroalkyl, difluoroalkyl
and tritluoroalkyl are mentioned in particular, and trifluoromethyl is preferred. Examples of a cycloalkyl
residue substituted by halogen and containing 3 to 8 carbon atoms include: a 2-fluorocyclopentyl
group, a 2-chlorocyclopentyl group, a 10 2-bromocyclopentyl group, a 3-fluorocyclopentyl group, a
3-chlorogyclopentyl group, a 3-bromocyclopentyl group, a 2-fluarocyclohexyl group, a 2-
chiorocy hE Tt STy ey BT S ULy oHasy ot Sk e P Boesy
group, agidarpmocyciebexyingranphadidiuanoeyciobexy! group Fa 4ichiGiocysiohexgiagoggdal,
4-bromo l.gr i-fluo cl 15 a di-chlorocyclopentyl group, a
di-bromoﬁc}é/%@géﬁgg géﬁ;!(rjjENpSa(?é (fi%&(%)%ﬁm%%%a di-chlorocyclohexyl group, a
di-bfomocyclohexyl group, a trifluorocyclohexyl group, a tri-chlorocyclohexyl group, a

tri-bromaogycl ar c.. Chlaracycl [, dichlar I richloro ell as
fluorocygrlqoa I@ﬁ ﬁg%/ IUoﬁ%ﬁgﬁyﬁ%ﬁ% Ilﬁ%@l%%ﬁ%ﬂ%ﬁ%ﬁ@géé ?2' pgr?éﬁ a?%%%ﬁ%‘es of a
hydroxy-Salistitisté&aige residudmcit detherabovie mentionso ekl iesiolies whiels ebiténtico 3
hydroxylesidties sheh,as;for examplesdydigxymethyl, 2-hydroxyethl, 3-ydroxypippyl, 616,25
Examples of an alkoxy-substituted alkyl residue include the above-mentioned alkyl residues which
contain MtF@AHeh8Présidues as defined below such as, for example, methoxymethyl, ethoxymethyl,
2-mgthoxyethylene, etc. 30Examples of an aryloxy-substituted alkyl residue include the
above-mentioned alkyl residues containing 1 to 3 aryloxy residues as defined below such as, for
example/\PHERORSHEtRTE ZBREMHIAHEMYIERD 2CbC3-BRETPASPATERISS-Bh&ruR{dtRpGn
particuladyesiesiedrl@ xamples piradistaspeyoliony supsituiedsalkyb cestduarinelisdethr above-

mentioned a.l%l residues which contain 1 to 3 het_erocy(_:glé/lox_ residues as defined below such as, for
example ORI B FIERG ME RN S D FR T SriamR5 8 18xymethyl, ethyl or propyl,
thiophen-2-yloxymethyl, ethyl or propyl, thiophen-3-yloxymethyl, ethyl or propyl, furan-2-yloxymethyl,
ethyl or propyl, furan-3-yloxymethyl, ethyl or propyl. . Examples of an acyl-substituted alkyl residue
okt (hE SRR Ei Bk OB A ST ot L oo befiba Biow
Examplesofa aydtgatikiyikgubstitoted aky edmoparelode kineamove-mentioned alkyl residues
containing 1 to 3, preferably 1 (optionally substituted) cycloalkyl group such as, for example:
cyclohexylmethyl, 2-cyclohexylethyl, 2- or 3-cyclonexylpropyl, etc. 15 Examples of an aryl-substituted
alkyl groMpOeEUdey 846 abroveraisptiormbsCkikgh resigltiés domaiiing-tmog) preferableh (optioradly
substituted), ary|, oraup, & defined.pelogw, spch as. Jorexample.paeoyimetivh 2sphenylethyl 2- or

' B%enﬁrile(ﬁw | ieuiar e(? 2 %al%‘/él( '

3-phenylpropyl, etc., p methyl being preferred. Also particularly preferred are alkyl groups, as
defdted 20abowee wWhith e sUBSBIGRE. bY St StRUTEPHRALS decdedined ® dowiSh Partbivaiasy or

halogen-gibsifyted @V#ZW% Rakkeylaslypretarallyestiyerarheay mathy| JFxamples,ebain

heterocyclyl-substituted group include the above-mentioned alkyl residues containing 1 to 3,
preferably A (6ptieinalfy2Mbstithiea) Hetr6iyeIyic o8sgratin! Y demieaheisv, RIRREE Yo dkémple,

2-pyridingZaykethylisdEiding3ryied sl ePYHEHN kb HRIDAURMISHNG3-Winnehd o&-ikan ey s 68,
2-furan-3-yl-ethyl, furan-2-yl-methyl, furan-3-yl-methyl, 2-thiophen-2-yl-ethyl, 2-thiophen-3-yl-ethyl,
thiophen NSRBI RIBIHEHES-yI-methyl, 2-morpholinylethyl, morpholinylmethyl. 30Examples of an
amjrmo-substituted alkyl residue include the above-mentioned alkyl residues containing 1 to 3,

ety larh O BB MR TR AHERy TR T AR AN O o By ey,
2-ethylariimneethylods Weoediylarsiodthyldetcu Panticdladys drefetrdd e, alkith graupfc asydeftied
above, ng%: aé?/rrscgjigStict:%tr%%ands, the treatment of ron overoad disorders based, for
exampie, on ferroportin disorders, also being disclosed in particular herain.,
30
in addition, US2008/234384 relates fo specific diaryl and diheteroaryl compounds for
the freatment of iron meiabolism disorders such as, for example, ferroporiin disorders

which, by acting as DMT-1 inhibifors can also be used, in particular, for the freatment



substituted amino, as defined below, in particular by amino groups, which are 5 substituted by
optionally substituted aryl- or heterocyclyl, such as particularly preferably
6-trifluoromethyl-pyridin-2-yl-aminomethyl, 5-trifluoromethyl-pyridin-2-ylaminomethyl,
4-trifluoromethyl-pyridin-2-yl-aminomethyl, 3-trifluorogethyl-pyridin-2-ylaminomethyl,
6-trifluoromethyl-pyridin-3-yl-aminomethyl, 5-trifluoromethyl-pyridin-3-ylaminomethyl,
4-trifluoromethyl-pyridin-3-yl-aminomethyl, 2-trifluoromethyl-pyridin-3-yl- 10aminomethyl,
2-16-triflapramas s RywidincZe)d-aairoli Rvh o [ArililueremesiybyriciBssivle DMT-1 regulating
2-yl-amino etFyI,Z-[4-triquorometh [-pyridin-2-yl-amino]ethyl,2-[3-trifluoromethyl- pyridin-2-yl-amino]
ethyl, 2-[BUHFHUSTEMEMIIE)rtEXA-H5hE] $i5/1C 25 HiflQor SREHGREYRIMBLy MR etH,
2-14-triflnesomeitiayd-pyrid endraminoiathyo 2uBdrfluoromethyl-pyridin-3-yl-amino]ethyl. 15
Particularly preferred are 2-15-trifluoromethyl-pyridin-2-yl-aminolethyl: ~ CF3 and
202-[4-trifluoromethyl-pyridin-2-yl-aminolethyl: Optionally substituted alkoxy includes an optionally
substitutédeallogdBegrauyn 25 whersiOeserengesmayrbermatiectosthe fosegifing definitioi ofthe alkyl
group. Pref ko roups. are linear Qr branche Xy_groups contajning up to 6,carbon atoms
such as Qeﬁéﬁﬁg’@%ﬁ%’n ﬁggﬁrﬁ?& gfﬁn%?ogy cl)il;()?/ gﬁfg’f%? Onﬂi-Srﬁo y?oxy 8?8&%%% r?—%utyloxy
group, awisstifgloiyegireupreese oyl oxgigioaisra thhatgikey group, an n-pentyloxy group, an
i-pentyloxy group, a sec-pentyloxy group, 20 a t-pentyloxy group, a 2-methylbutoxy group, an
n-hexyloxy group, an i-hexyloxy group, a t-hexyloxy group, a sec-hexyloxy group, a 2-methylpentyloxy
group, a BsiRiBidEpBifyiowyHRbep. @l eighb g cyiothp didasty butploxyigreup, which act
Iy Ryl SO 18 EAsHME MBI OIUR. A S AMAHOUNIREHATENR: P:Biosed.

1-ethyl-1-methylpropyloxy group, as well as cycloalkyloxy groups such as a cyclopentyloxy group or a
cyclohexy13 BEslip’ AdmetRoRy @rotpsah fethtie GrsUp e ipfepyrse groip!ian Hisrspsexsr group,

an N-DUtYeXY-GEM Y @RyirRHBAGRY GRNBs & S8eridiIaxy SEoup and a t-butyloxy group are preferred.
The methoxy group is particularly preferred. 10 Optionally substituted aryloxy includes an optionally

substituted aryl-O-group, wherein reference may be made to the following definition of optionally

substituteshapsadthaesnestiithedleinigantet the anaraiing firefesrd AR Rnaroupsinslide
5- mb%red aril?d 6£—membered aryl géroups, of which phenoxg, which may optionally 15be substituted,
is praferred D ptiohaly Subs Ot FERS oty OyIBRy HRIIEO AR ofRoh NG sttsdiddsorders. In
heterocyclytifiegroupwwhersinaeitereneegnay decmade to the-folewingrefiniien aiheteseeyalyl with

respect tg the definition of the heteracyclyl group. Preferred, 20.heterocyciyloxy groups include
caturated B SA ol SUCH S8 BEThaC B e ABGIGEE Al B B e U G oups, of
which pyridinci2+yt@an piridis<ddyloxy, thiophen-2-yloxy, thiophen-3-yloxy, furan-2-yloxy and
furan-3-yloxy are preferred. 250ptionally substituted alkenyl throughout the invention preferably

includes: straight-chain or branched alkenyl containing 2 to 8 carbon atoms and cycloalkenyl
cord@iningB/E-8 carbon atoms which may optionally be substituted preferably by 1 to 3 of the same or

different sybsiiients, syel BRtYAae Aalaoan-enalkany Rxamplss sl e fivt el ally
yl, isopropenyl, cyclopropenyl, 30cyclobutenyl, cyclopentenyl, cyclohexenyl. Vinyl or allyl is
preferredzcn be used for the treatment of iron deficiency disorders or anaemia, in particular
ACD and Al, and which act on the iron metabolism, in particular as hepcidin
antagonists, and therefore anfagonise and hence regulate the hepcidin-ferroportin
25 inferoction in the iron metabolism. A further object of the present invention, in
particular, was to provide compounds which are selected from the group of low
molecular weight compounds and can generally be produced by simpler methods
of synthesis than the antagonistic hepcidin-inhibiting compounds such as RNA, DNA
or antibodies obtainable by genefic engineering.
30
DESCRIPTION OF THE INVENTION
The inventors have found that specific compounds from the group of quinoxalinones

act as hepcidin antagonists.



21 containing 5 to 8 carbon atoms which may optionally be substituted preferably by 1 to 3 of the same
or different substituents. Reference is made to the foregoing definition of the optionally substituted
alkyl containing more than one carbon atom with respect to the definition of the optionally substituted
alkynyl, the optionally 5 substituted alkynes comprising at least one CC triple bond. Examples include:
ethynyl, propynyl, butynyl, pentynyl and optionally substituted variants thereof, as defined above.
Ethynyl and optionally substituted ethynyl are preferred. Throughout the invention, optionally
substituted aryl preferably includes: 10 aromatic hydrocarbon residues containing 6 to 14 carbon
atoms (excluding the carbon atoms of the possible substituents), which may be monocyclic or bicyclic
and may & & %@f{ﬂ&%&e [l)or(é?esﬁacbﬁlobrgplof’ongso %r%eggrw;?&r 'a]!ff@rém substituents selected from
hydroxy, halogen, as defined above, cyano, optionally substituted amino, as defined below, mercapto,
optionally substituted alkyl, as defined above, 15 optionally substituted acyl, as defined below, and

optionally substituted alkoxy, as definelt ,Qp;ﬁ@?(ally substituted aryloxy, as defined above,
optionally substituted heterocyclyloxy, as defined above, optionally substituted aryl, as defined herein,
optionally substituted heterocyclylyl, as deffy w. Aromatie’hydrocarbon residues containing 6 to

14 carbon atoms, include, for example: 20 phe gl, naphthyl, phenanthrenyl and anthracenyl, which
may optionally be singly or multiply substituted®y the same or different residues. Optionally

substituted phenyl is preferred, such as halogen-substituted phenyl. Examples of an alkyl-substituted
aryl grou qE)gé?éf?ably include: aryl, as described 25above which is substituted by straight-chain or
branched alkyl containing 1 to 8, preferably 1 to 4 carbon atoms, as described above. Toluyl is the
preferred alkylaryl. Examples of a hydroxy-substituted yé ro referably include: aryl, as described
above, v%f?:rslyelgeéj%gt(ﬁﬂed ??rt%u ﬁfd}%%ﬁ%%?j\f ézgﬁ ﬁﬁ’gp g?”axample 2- 30 hydroxyphenyl,
3-hydroxyphenyl, 4-hydroxyphenyl, 2,4-di-hydroxyphenyl, 2,5-dihydroxyphenyl, 2,6-di-hydroxyphenyl,
3,5-di-hygdr db -di- % ,6-tri-hydroxyphenyl, etc. 2-hydroxyphenyl,
3-hydrox§p(ﬁgr% %qlng fﬁﬁ:ﬁl@%r @%ﬁ}e&r%% g@érgﬁerred. 22 Examples of a halogen-substituted aryl
grolp preferablirintheenaryl, as described above, which is substituted by 1 to 3 halogen atoms such
as, for exampler%;g%g(w- or fluorophenyl, 3-chloro- or fluorophenyl, 4-chloro- or fluorophenyl,
2,4-di-(chloro- 5and/or fluoro)phenyl, 2,5-di-(chloro- and/or fluoro)phenyl, 2,6-di-(chloro- and/or
fluoro)phenyl, 3/81§ig€Rloro- and/or fluoro)phenyl, 3,6-di-(chloro- and/or fluoro)phenyl, 2,4,6-tri-(chloro-
and/or fluorQ)pk@gmgq; 2-fluorophenyl, 3- fluorophenyl and 2,4-di-fluorophenyl are preferred.
10Examples of an alkoxy-substituted aryl group preferably include: aryl, as described above, which is
substituted by 15%@%%%8%Wé§$%&,(‘§ééébcribed above, such as preferably 2-methoxyphenyl,

3-methoxyphenyl AoneihexyRiendd Zrthexypbenyl, 3-ethoxyphenyl, 4-ethoxyphenyl,
2,4-di-methoxyphenyl, etc. 15Examples of a hydroxy- and alkoxy-substituted aryl group preferably
include: aryl; asAEEBRGHESTR AT G GHERXEd by 1 to 2 alkoxy residues, as described above,
and by 1 to 2 methexydRsilies;dsdeseited above. 2-hydroxy-5-methoxyphenyl is preferred.
20Throughout the invention, optionpally supstituted heterocyclyl preferably includes: Aliphatic, saturated
or unsaturated ﬁ(ﬁé?& hli L@#ﬁ@?ﬂe%%gred cyclic residues containing 1 to 3, preferably 1 to 2
hetero atoms, seletitedfrosnid;i0uosS@nd which may optionally be substituted preferably by 1 to 3
subﬁituents,_ Wher%in r&[ersencs% na bcﬁkrga%eatr })f%e pefinition of possible alkyl substituents with
respect to possi% e 75 sJ’bs[ﬁ?uen s.%- or B memberéd saturated or unsaturated, optionally substituted
heterocyclic resuiesraniy prafetitet; G ucty asgetrahydrofuran-2-yl, tetrahydrofuran-3- yl,

tetrahydro-thiophen-2-y[, tet -thi n-3-yl, pyrrolidin-I-yl, pyrrolidin-2-yl, pyrrolidin-3-yl,
morpholin-I-yl, r§§r%ﬁ€)ﬁbz§uyr@rﬁg%éﬁﬂr{%§%l piperidin-1-yl, piperidin-2, yl, piperidin-3-yl, piperidin-4-yl,
piperazin-l-yi, piperzisp-yi wetitalgdrasgran-2-y[, 30tetrahydropyran-3-yl, tetrahydropyran-4-yl, etc.,
which may optiqg@,lilgml ggggmgﬁgavg@qumatic rings. 23 heteroaromatic hydrocarbon residues
containing 4 to 9 ring carbon atoms, which additionally preferably contain 1 to 3 of the same or
difféfent hetero&BH Y HRsiEeiRd 8, N in the ring and therefore preferably form 5- to
12-membered h@&ﬁ[@ﬁ@mﬁﬂgslfﬁ§@éﬁ§éﬁl@ige%ﬂy: preferably be monocyclic but also bicyclic. 5
Preferred aromatic heterocyclic residues include: pyridinyl, such as pyridin-2-yl, pyridin-3-y1 and
pyridin-4-yl, pyridyl-N-oxide, pyrimidyl, pyridazinyl, pyrazinyl, thienyl, furyl, pyrrolyl, pyrazolyl,
imidazolyl; iz etyhrexarohdrekispxagehdn ingelizinyg ingnlyb benzglipiiieRy. e nzofdfdRfin thdazolyl,
quinolyl, isoquinolyl, naphthyridinyl, quinazolinyl. 5-membered or 6-membered aromatic heterocycles
such as, ®r 10 example, pyridinyl, in particular pyridin-2-yl, pyridyl-N-oxide, pyrimidyl, pyridazinyl,
furydand thienylarerpreferred. The heterocyclyl residues according to the invention may be
substituted, preferably by 1 to 3 of the same or different substituents selected, for example, from
hydroxy, 15 halogen, as defined above, cyano, amino, as defined below, mercapto, alkyl, as defined
above, acyl, as defined below, and alkoxy, as defined above, aryloxy, as defined above,
heterocyclyloxy, as defined above, aryl, as defined above, heterocyclyl, as defined herein.



20Heterocyclyl preferably includes: tetrahydrofuranyl, pyrrolidinyl, morpholinyl, piperidinyl or
tetrahydropyranyl, pyridinyl, pyridyl-N-oxide, pyrimidyl, pyridazinyl, pyrazinyl, thienyl, furanyl, pyrrolyl,
pyrazolyl, imidazolyl, thiazolyl, oxazolyl or isoxazolyl, indolizinyl, indolyl, benzo[b]thienyl, benzo[bifuryl,
indazolyl, quinolyl, isoquinolyl, naphthyridinyl, quinazpjinyl, guinoxazolinyl. 5-membered or
6-membered 25 heterocycles such as, for example, morpholinyl and aromatic heterocycles such as,
for example, pyridyl, pyridyl-N-oxide, pyrimidyl, pyridazinyl, furanyl and thienyl, as well as quinolyl and
isoquinolyl are m . Morpholinyl, pyridyl, pyrimidyl and furanyl are preferred. The particularly
preferred heterocyclyl includes: morpholinyl, pyridyl, such as pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
pyrimidinyl, sucRH8¥FAimidin-2-y1 and 30pyrimidin-5-yl, pyrazin-2-yl, thienyl, such as thien-2-y1 and
thien-3-y1 as welhasdupanyl, such as furan-2-yl and furan-3-yl. as described above, which is
substituted by straight-chain or branched, optionally substituted alkyl containing 1 to 8, preferably 1 to
4 carbon atoms® ALAEs SRR (eslsBiR IMEH Ipyridinyl, trifluoromethylpyridinyl,inparticular3-or4-
triflupromethylpysidior:yy, sestbuad, methylpyrsaigyl, methylpyrrolyland 5methylquinolinyl, in particular

2-methylouinolin-6:yl are preferred: H3 Examples of a hydroxy-substituted heterocyclyl group
preferably includ&: if@ﬂ&é%g&?,eggoﬂ‘%@@ﬁﬁ&%ove, which is substituted by 1 to 3 hydroxyl
residues such aspfarexprapie Bdtedr@amaidyl, 4-hydroxypyridyl 3-hydroxyfuryl, 2- hydroxypyrimidyl
5-hydroxypymrimi((jj !103'B}fdr50)é}’s%¥rﬁ°|¥l’ % -di-hydroxypyridyl, 2,5-dihydroxypyrimidyl, etc. 15Examples
of an alkoxy-substittted héterocyc & t preferably include: heterocyclyl, as described above, which
is substituted by ptior3dikoxysigsiduescas described above, such as, preferably 3-alkoxypyridyl,
4-alkkoxypyridyl (ﬁm Q - alko imidyl 5-alkoxypyrimidyl, 3-alkoxypyrrolyl,

3,5ﬁl§5i)-alkoxypyr$ m@?fwzg b(ﬁgml)éx@%%éﬁ(}éﬁﬂg%ﬁ 0 Optionally substituted acyl here and hereinafter
includes: formylqEaeitety)sWptithégig subystitited aliphatic acyl (alkanoyl = alkyl-CO, wherein reference
may be made t%%(%ﬁggmw%%i(&l;k?ggptionally substituted alkyl with respect to the alkyl group),
optionally substituted aromatic acyl (aroyl = aryl-CO-, wherein 25 reference may be made to the
foregoing definiferief eptioramisiasetieselaryl with respect to the aryl group) or heterocyclic acyl
(heterocycloyl =hatsreayclykGfssahgrginyeference may be made to the foregoing definition of
optionally substituted heterocyclyl with respect to the heterocyclyl group). Heteroaromatic acyl =
hetéroaryl-00- iSBHTRAbEUESTBARSHAN substituted aliphatic acyl (alkanoyl) preferably includes: ClI to
C6 alkanoyl, sughRsriamnyliretyb dropiemd, Butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl,
etc. 5Examples of substituted aliphatic acyl include, for example: optionally aryl- substituted or
heterocyclyksubstituted C2 to Co alkanoyl, wherein reference may be made to the foregoing
definitions istaryt willfreespieet tpauy Jretgspeyclyt and C2 to Co alkanoyl, such as phenylacetyl,
thiophen-2-yl-acetyl, thiophen-3-yl-acetyl, furan-2- yl-acetyl, furan-3-yl-acetyl, 2- or 3-phenylpropionyl,
2- or 3-thiophen-2-yl-propionyl, 2- 10or 3-thiophen-3-yl-propionyl, 2- or 3-furan-2-yl-propionyl, 2- or
3-futan-3-yl-propiaigigpreferably thiophen-2-yl-acetyl. Optionally substituted aromatic acyl (aroyl)
includes: Co to ﬁi%r%?&)f’ such as benzoyl, toluoyl, xyloyl, etc. 15 Optionally substituted heteroaromatic
acyl (heteroaroyl) includes, in particular: Co to C10 hetaroyl, such as furanoyl, pyridinoyl, etc.
Throughout the fiWegton poptiondlly solestitated amino preferably includes: amino, 20 mono- or

dialkylamino, mggﬂbg%%a{gw%é&-ﬁ!@gé%%y% %ino maono- or rqgﬁeterocyclylamino,

(n-alkyl)(n-heterocyc!}/ amino, (n-ary ocycly n%,err]r%%g or diacylamino, etc., wherein

reference may be rade to the corresponding foregoing definition of optionally substituted alkyl,
optionally substituteld aryl, optionally substituted heterocyclyl and optionally substituted acyl, with
respect to 25alk¥l,/§}y’r}:ﬁeterocyclyl and acyl, and substituted alkyl preferably includes aryl- or
heterocyclyl-substituted alkyl in this case. Mono- or dialkylamino includes, in particular: straight-chain

or branched momor o AiRMeARBIRg RIRLIIBGEh At Breferably s Saturated of nspiyrated carbon
given residue) o
wherein
R*and R* are the same or different and are each selected from the group
consisting of:
30 - hydrogen,

. optionaily substituted amino,



30 atoms, optionally substituted as described above, in each alkyl group, in particular methylamino,
dimethylamino, ethylamino, wherein the alkyl groups may be substituted preferably by one substituent.
26 Mono- or diarylamino includes, in particular: mono- or diarylamino with 3- to 8-, preferably 5- to
6-membered aryl residues, optionally substituted as giescribed above, in particular phenylamino or
diphenylamino, wherein the aryl groups may optionally be substituted by one or two substituents.
(N-alkyl)(N-aryl)amino describes in particular a substituted amino which is substituted in each case at

the nitrogen atom by@;g%hg@ﬂg@m@%g@g&@j‘%e, in particular, (N-methyl)(N-phenyl)amino.

10Mono- or diheterocyclylarnino includes, in particular: mono- or diheterocyclylamino with 3- to 8-,
preferably 5- to'6-meRbErRaHeteretimrekiducs yotidralsreapstitstionas. described above, in
particular pyridylamirg, or diayridytamined O(]}{;;{;ﬂkyl)(N-heterocyclyl)amino describes, in particular, a
substituted amino which is 15substituted in each case at the nitrogen atom by an alkyl residue and by
a heterocyclyi résidu@PT'?NPQWWWTJMI%‘F%@W%MM describes, in particular, a substituted amino
which is substituted i@;ﬂ&ﬂﬁwa%@@gﬂh@é&r[@m@tom by an aryl residue and by a 20heterocyclyl
residue. Mono- or di%%lamirbo in(g)%ﬁe ,in %aér,ticular, a substituted amino which is substituted by one
or two acyl residues. rdrért %\3% de to the corresponding foregoing definitions of
optionally substitutecbalkyhaiptionadtit siaastiyted aryl and optionally substituted heterocyclyl and
optionally substituted acyl, with respect to alkyl, aryl, heterocyclyl and acyl. = Optionally substituted
amino further in_clude%ogpéﬁ?e <|afvresl e@%ﬁj % ﬂ&%ﬁemé%%}@% 30 amino group: 27 *-N, wherein R in this
case is an organic group and/or hydrogen respectively, in particular R6 and R7, as defined below. In
this gase, R is prefergh] lor an,optio Il[ substituted alkyl-, ar é or heterocyclyl group,
wh?céh is as defined a%éé%gg%%ﬂﬁgﬁﬁg éﬁ’ggsiﬁg Eﬁt‘?&ﬁ’anrﬁ/%ﬁr%efg)rr\g : Ffw eﬁy%f gen and an
Soptionally substitutédParyFigteup orsRiig aiedptionziytsulistijutaoiialkyl gsotptanteaoptigaally

substituted aryl groug]%gé}%éqrﬂ@gwé%: cc?nogb%%ﬁ@ w%&f%?gﬁ%? gg}(%}%%}%%%bstituted amino

group, as described above, together with the nitrogen atom to ound, preferably forms an
optionally substituted hydrazine group (-NH-NH2), such as hydrazinyl, an optionally substituted mono-

or dialkylygrazimy SEomB & I NR 1011 N ENRR L rslueh as optionally substituted methylhydrazine,
methylenehydrazine (-NH-N=0R2), ethylhydrazine, propylhydrazine, 15etc. or (optionally substituted)

aryl- and/or heterocyclylhydrazinyl such as, for example (optionally substituted) phenylhydrazine

(-NH-NHrpbenybn Qintionatysenstisutedamiooaroups sreRaticul iy prefeired; amintsormula

Tino, (N-methyl)(N-phenyl)amino as well as amino groups of the formula *-N 20as defined
e

diphenyl
above, pﬁ erably those in which R represents hydrogen, an optionally substituted alkyl group or an

optionally substituted aryl group in this case, in particular: 2-hydroxy-phenyi-meth-(E or 7)-y1
dene)-amino:

N (I
o
20

wherein
Xis selected from the group consisting of N or C-R!, whersin

25  Riis selected from the group consisting of:
- hydrogen,
- hydroxyi,
- halogen,

- carboxyl,



1-(2,4-dihydroxy-phenyl)-methdE or Z)-ylidenel-amino OHOH
101-(2-hydroxy-5-methoxy-phenyl)-meth-(E or Z)-ylidenepamino: 1-(4-fluorophenyl)-eth-(E or Z)-y1
deneamino: 15 29 Throughout the invention, optionally substituted aminocarbonyl represents
optionally substituted amino-CO-, wherein reference;may be made to the foregoing definition with
respect to the definition of optionally substituted amino. Optionally substituted aminocarbonyl
preferably represents optionally substituted carbamoyl (H2NCO-), 5 such as H2NCO-, mono- or
dialkylaminocarbanyl .(H(alkyl)N-QO0- ar (alkyl)2N-00-), mono- or diarylaminocarbonyl (H(aryl)N-00- or
(ary1)2N-00-) o?@npgrqé ch)(r:E |h')8ﬁ'a$ ce)i'@%r%hocarbonyl (H(heterocycly1)N-00- or
(heterocyclyl)2Nr0@)altheveistireferbnecemaytie-made to the foregoing explanations of optionally

substituted alkyl, aryl r? lyl.with.respect to the definition of alkyl, aryl or 10heterocyclyl.
Throughout the!?réfggn?%” %gé%ﬁr@ ydsagé'ﬁt% Be%DerﬁinosuIfonyl represents optionally substituted

amino-S02--whersianefigreriesimigcoemiade to the foregoing definition with respect to the definition of

opticnally su_bstgﬁtﬁgmr%gbgﬂmggl%@bstituted 15 sulfamoyl (H2N-502-), such as sulfamoyl

(H2N-S02-) or mono- or dialkylaminosulfonyl (alky1)2N-S02- are preferred, wherein reference may be

made to the for&§iRG @xpiakatibis dfcsptionally substituted alkyl, with respect to the definition of alkyl.
Optionally substiyieghalioviu @i I Detesecyesimionyl (R-502-, wherein R is 20 optionally

substituted alkyl, optionally substituted aryl or optionally substituted heterocyclyl, each as defined
above) further greréraRlyy rEHreBARCHSEIRRUIfonyl, ethylsulfonyl, phenylsulfonyl, tolylsulfonyl or

benzylsulfonyl. op@RptiaRalististibtagatikoxycarbonyl (RO (0,---)C-) includes the above-mentioned
25qptionally substituted alkoxy, with respect to the definition of alkoxy. Optionally substituted acyloxyl
(R%](:O)-O-)"incﬂmwg SBYEIHRHtdRedYbptionally substituted acyl, with respect to the definition of
acyl. 30 PREFERREPHMBOOIMEN THH\3§X has the meaning N or C-R,, wherein R'is selected
Z;lj(r;} the group %%Q%%téﬂl% ?&E'b%‘?i L%Ce“g%%ﬂ halogen, optionally substituted amino, optionally substituted

- optionally substituted heterocyciyl;

15 RZand R are the same or different and are each selected from the group consisting
of:
hydrogen,
- hydroxyl,
halogen,
20 - carboxyl,
- sulfonic acid residue {-SO3H},
- optionally substituted aminocarbonyl,
- optionaily subsfituted aminosulfonyl,
- optionally substituted aming,
25 - optionally substituted alkyl,
- opticnally substituted acyl,
- opfionally substfituted alkoxycarbonyl,
- optionally substituted acyloxy,
optionally substituted alkoxy,
30 - opflionally substituted alkenyl,
- optiondlly substituted alkynyi,
- optfionally substituted aryi,

- opfionally substituted heterocyciyl;



optionally substituted alkoxy 10optionally substituted aryl, optionally substituted heterocyclyl; R2 and
R3 are the same or different and are each selected from the group consisting of: 15hydrogen, halogen,
optionally substituted-amino, optionally substituted alkyl, optionally substituted alkoxy, 20optionally
substituted aryl, optionally substituted heterocyclyl; R4 and R5 are the same or different and are each
selected from the group consisting of: 25- hydrogen, optionally substituted amino, optionally
substituted alkyl, optionally substituted aryl, optionally substituted heterocyclyl or 30R4 and R5
together with the nitrogen atom, to which they are bound, form a saturated or unsaturated, optionally
substituted 5- to 6-membered ring, which can optionally contain further heteroatoms. 31 In a further
more prétéred Biyedinfert et iRt SR fofifuRPE HalaRteR IGWnG e EiRiiB =oaf slibstituents:
X has thg;meaning N or C-RI, wherein 5 Rl is selected from the group consisting of: hydrogen,
halogen, optionally substituted alkyl, 10optionally substituted alkoxy optionally substituted aryl,
optionally subsﬁtﬂ‘t’é@@f@’ﬁerocyclyl; R2 and R3 are the same or different and are each selected from

the group cqnsig@&@égﬁmﬁyﬁrwgmiﬁt@en, optionally substituted amino, optionally substituted
alkyl, 20optionally substituted aryl, c!otionally substituted heterocxclgl;
- optionally substitUtea alkyl-, aryl- or heterocyclylsuifonyl,
- optionally substituted alkyi,
optionally substituted alkenyl,
- optionally substituted alkynyl,
10 - optionally substifuted acyl,
- optionally substituted aryl,

opfionally substituied heferocyclyl or

- wherein R4 and Ré, together with the nitrogen atom o which they are bound,
15 form o saturated or unsaturated, optionally substituted 3- fo 8-membered ring,

which can ogtionally contain further hetercatoms;
or pharmaceutically acceptable salts thereof.

20 Throughout the invention, the above-mentioned substituent groups are defined as

follows:

Optionaliy substituted alkyl preferably includes:

straight-chain or branched alkyl preferably containing 1 to 8, more preferably 1 1o 6,
25  particularly preferably 1 1o 4 carbon afoms. In an embodiment of the invention,

optionally substituted straight-chain or branched aikyl can aiso include aikyl groups

in which preferably 1 to 3 carbon atoms are replaced by corresponding nitrogen,

oxygen or sulphur-containing heteroanalogous groups. This means, in particular, that,

for example, one or more methylene groups in the aforementioned alkyl residues

30 can bereplaced by NH, O or S.

Opfionally substituted alkyt further includes cycloalkyl containing preferably 3 fo 8,

more preferably 5 or é, particularly preferably 6 carbon atoms.



124 and R5 are the same or different and are each selected from the group consisting of: 25hydrogen,
optionally substituted amino, optionally substituted alkyl, optionally substituted aryl, optionally
substituted heterocyclyl or 30R4 and R5 together with the nitrogen atom, to which they are bound,
form a saturated or unsaturated, optionally substituted 5- to 6-membered ring, which can optionally
contain one to two further heteroatoms. 32 In a furthdf more preferred embodiment, the compound of
formula (1) has the following definitions of substituents: X has the meaning N or C-R’, wherein 5 R1 is
selected from the group consisting of: - hydrogen, halogen, optionally substituted alkyl, 10optionally
substituted alkoxy, R2 and R3 are the same or different and are selected from the group consisting of:
hydrogerbutstibreiiis sulisetutedaamire ks oo raily! g ubstitite dlkykyo ptiefeathpbuibstingted 1o
heterocyglyl,;R4. and R5 are thg or di ndar C I [g m r {sting of:
onydroger ofoneily b NG Sp Ly SLel o] St ptfalh, Cabottua D
heterocyé&ighssting R andiRBAvgatheliwigctey aioolEn atoaetoathich they arerpsunacioaara
25sajuratad.grunsatyrated. gntianally sstityied osip &membered g, whichiean optigally, contain
one to two further heteroatoms. In further preferred embodiments of general formulae (I) and (1), the

individuaP&lilsstlienss helieted foIRRIRG defifitionsdh <dRincsbe P800V has Madhbarfig P NRARS.
33 2. X hagthe meaning ot apd 2y B384, apdiRadrRve Beimeaningaf enepiithe aboueescribed

embodiments. 3. X has the meaning C-RI and IR’ is selected from the group consisting of: hydrogen,
halogen opftionally substituted heterocyclyl, as defined below, optionally substituted aminic,

as defined below, mercapto, cpfionally substituted alkyl, aryl or heterocyclylsulfonyi
10 [R-SO«), os defined below.

Examples of alkyl residues containing 1 to 8 carbon gtoms include: a methyl group,
an ethyl group, an n-propyl group, an i-propyl group, an n-butyl group, an i-butyl
group, @ sec-bulyl group, a f-butyl group, an n-pentyl group, an i-pentyl group, a
15 sec-pentyl group, @ t-pentyl group, o 2-methylbutyl group,. an n-hexyi group, @ i-
methyipentyl group, a 2-methylpentyl group, a 3-methyipeniyt group, a 4-
methylpentyt group, a t-ethyibutyl group, a 2-ethylbuty!l group, a 3-ethylbutyl group,
a 1,1-dimethyibutyl group, a 2,2-dimethyibutyl group, a 3,3-dimethylbutyl group, a -
ethyl-1-methyipropyl group, an n-heptyl group, a !-methyihexyl group, o 2-
20  methylhexyl group, o 3methylhexyl group, a 4-methylhexy! group, a S-methylhexyi
group. ¢ 1-ethylpentyl group, a 2-ethylpentyl group, a 3-ethyloentyl group, a 4-
ethylpeniyl group, o 1,1-dimethvlpentyl group, o 2.2-dimethylpentyl group, a 3.3
dimethyipentyl group, o 4,4-dimethyipentyl group, a 1-propylbutyl group, an n-octyl
group, a i-methylheptyl group, a 2-methyiheptyl group, o 3methyiheptyl group, ¢ 4-
25  methylheptyi group, a 5~methylheptyl group. ¢ é-methylhepty! group, o 1-ethythexyi
group, o 2Z-ethylhexyl group, o 3-ethylhexyl group, a 4-ethylhexyl group, a &
ethylhexyl group, a 1, 1-dimethylhexyt group, a 2.2-dimethylhexyl group. a 3,3-
dimethylhexyl group, o 4,4-dimethylhexy! group, a 5.,5-dimethylhexyl group, a 1-
propylpentyl group, ¢ 2-propylpentyl group, efc. Those containing 1 fo é carbon
30 atoms, in particular methyl, ethyl, n-propyl and i-propyl are preferred. Ci-Cy alkyi, in
particular, methyl, ethyl and i-propy! are most preferred.

Examples of alkyl groups obifcined by replacement with one or more



optionally substituted alkyl, optionally substituted alkoxy, 10and R2, IR3, R4 and R5 have the
meaning of one of the above-described embodiments. 4.R2 and R3 are the same or different and are
selected from the group consisting of: 150 hydrogen, optionally substituted amino, optionally
substituted alkyl, optionally substituted heterocyclyl, g0and X,R1, R4 and R5 have the meaning of one
of the above-described embodiments. 5.R4 and R5 are the same or different and are each selected
from the group consisting of: 250 hydrogen, optionally substituted amino; optionally substituted alkyl;
optionallyssiebstituteddrete moyebylsoch as R2-and-Ry t@g‘éth@rwwnmmwnogmaﬁmwmmwmnh they

b ' ' h
atonally e e s 28 R H et of one.
of the ahovesdeseribedembettiments:thylirepheferred!eyhbadimsents ot ioheedtfofmualar dyghte
RIS P Slal MDA AN OB INGA R8T BRIESRIIRN ST R b erein

R1 is selected from the group consisting o en, halogen, in particular chlorin 100pt|onally
sub§t|tut@6@I&Wﬂ%@ﬂﬂd@l@ﬂﬁﬁ@l@ﬁpﬁaﬂﬁkw branched alkyl, as defined above, in particular

preferably methyl, and which may optionally be substituted by (optionally substituted, for example
alkyl-, halogen- and/or alkoxy-substituted) aryl, as defined above, in particular alkyl substituted by

opuonan%mﬂol%r@@meéﬁwa?%ﬂwa@%tsb t@@t@?ﬁ@ﬁ%ﬂéwa%f%' yIiNSudfge /Y ARSICRMA/or
alkoxy-supstiwied bengy. SHehas: fof examplenpreiprlly &-ByeienbBepybnstbyly %@cﬂoh@tﬁ@nd

hereinafter denotes the respective binding position of the residue in this case of Ri); 5or optionally
substitut&iCRo I Such S¥ BP0 MR thAxy-HE IR RRIAr Fdtfoxy RYY @%@I&‘f{e@rﬂfm tHé group
congistingyefiopenty! group and a cyclohexyl group are preferred. A cyclopentyl group and a

cyclohexyl groug are particularly preferred.

Within the meaning of fhe present inveniion, halogen includes fluoring, chioring
bromine and iodine, preferably fiuorine or chlorine.,
15
Examples of a linear or branched alkyl residue substituted by halogen ond
containing 1 to 8 carbon atoms include:
a fluoromethyl group, a difluoromethyl group. a trifluoromeinyl group, a chloromethyl
group, @ dichloromethy!l group, ¢ frichloromethyl group, a bromomethyl group, o
20 dibromomethyl group, a fribromomethyi group, a 1-fiuoroethyt group, a 1-chioroethyl
group, a I-bromoethyi group. a 2-fiuocroethyl group, a 2-chioroethyl groug, o 2-
bromoethyl group, a 1.2-diflucroethyl group, a 1,2-dichloroethyl group, a 1.2-
dibromoethyl group, o 2,2,2-friflucroethyt group, o hepiafiuorcethyl group, a 1-
fluoropropyt group, a 1-chloropropyl group, a 1-bromopropy! group, o 2-flucropropy!
25  group, a Z-chloropropyl group, a 2-bromopropyl group, a 3-flucropropyl group, o 3-
chicropropyi group, o 3-bromopropyl group, o 1.2-difluorcpropyt group, a 1.2-
dichloropropy! group, ¢ 1,2-dibromcpropy! group, a 2,3-diflucrepropy! group, a 2,3-
dichloropropyt group, ¢ 2.3-dibromopropyl group, a 3,3,3-friflucropropyl group, @
2,2,3,3,3-pentafluoropropy! group, a 2-flucrobutyl group, a 2-chiorobutyl group, a 2-
30 bromobutyl group, a 4-fluorcbutyl group, ¢ 4-chiorcbutyl group, a 4-bromobutyl
group, a 4.4 4-riflucrobutyl group, o 2,2,3,3.4.4,4-heptafivcrobutyl  group, «
perfiucrobutyl group, a 2-fluoropentyl group, o 2Z-chioropentyl group, o 2-

bromopentyl group, a 5-filucropentyl group, a 5-chicropentyl group, a 5-bromopentyl



10hydrogen, hydroxy, halogen, such as chlorine, optionally substituted alkyl , in particular,
straight-chain or branched alkyl, as defined above, which may optionally be substituted, as described
above, 15methyl in particular being preferred; optionally substituted alkoxy , in particular, alkoxy
substituted by optionally substituted aryl, such as optionally substituted amino, such amino,
mono- or dialkylamino, such as 20isoproloylamino, inlﬁarticular amino (-NH2); optionally substituted
heterocyclyl, in particular aliphatic heterocyclyl, as described above, in which morpholinyl, in particular

morpholiny1-4-yl. * is preferred .36 R3 is sel d_from the group consisti f; hydrogen, optionally
St i L o A of BrHCHBA A o e L i WA b G
optionallpiserseibstilitghas. destiiibedodisove, uchhasiamirivmrethykdndrmathyd déttoyhineasticular
being pr ; Optional it N9, i [arylaming, wherei I optionally be
pletie el el el R R e A o
alkyl andPagy@agptionallyWe 10subdtitatetcad e stbed aBover (NerabthytyIN-pleermyl)amiro being
breferreds,@-apHERRYY sisiiuted A BisRAsPhenyl piana esybsiniad Betscocuply, l-ppriicular
aliphatic heterocyclyl, as described above, in which morphollnyl, In particular morpholiny1-4-yl: 15
, is prefefi&d Oty @ptioAEIy Slibstitated Urdata Brlapapnatic MeferbRiRIA Cas described above,
HEHOB? ftion IBstRGER A PRAK AR CAIRHTBY tietereRiRiia Ca

such as optionally substituted in particular nitrogen-containing heterocyclyl, such as in which pyridinyl,
in particular 2-pyridinyl 5 is particularly preferred; 10R4 and R5 are the same or different and

represent*Aidrdge P (prefeYaiy &ithEFFMEr BUBSTHYEREger, 6RRe AreRYdFRIERINGistichdfty 8
substitutecabon, ddartieidRicraghichais Rirrehed and/ob cyclicallylcas definredabavepaticularly

R A e e O R
group, @ 3-bromocyclopentyl group, a 2-fluorocyciohexyl group, o 2-
chiorocyclohexyl group, a 2-bromocyciohexyl group, a 3-flucrocyclohexyl group, d
3-chlorocyclohexyl group, a 3-bromocyclohexyl group, a 4-flucrocyclohexyl group, a
4-chlorocyctohexyl group, a 4-bromocyclohexyl group, a di-flucrocyciopenty! group,

15 a di-chlorocyclopentyt group, ¢ di-bromocyciopentyl group, a di-flucrocyclohexyl
group, a di-chlorocyciohexyl group, o di-bromocyclohexyl group, a -
fluorocyclohexyl group, ¢ tri-chiorocyclohexyl group, a fri-bromocyclohexyl group,
etc. Chiorocycloalkyl, dichlorocycloalkyl and frichlcrocycloalkyl as well as
fluorocycloalkyl, difluorocycloalkyl and trifluorocycicalkyl are  mentioned in

20  particular,

Examples of a hydroxy-substifuted alkyl residue include the above-mentioned alkyl
residues which coniain 1 to 3 hydroxyl residues such as, for example, hydroxymethyl,
2-hyaroxyethyl, 3-hydroxypropyl, etc.

25
Examples of an alkoxy-substiiuted Gikyi.residue inciude the above-mentioned alkyl
residues which contain 1 1o 3 alkoxy residues as defined below such as, for example,

methoxymethyl, ethoxymetnyl, 2-methoxyethylene, afc.

30 Examples of an aryloxy-substituted alkyl residue include the above-mentioned alkyl
residues confaining 1 fo 3 aryloxy residues as defined below such as, for example,
phenoxymethyl, 2-phenoxyethy! and 2- or 3-phenoxypropy!, etc. 2-phenoxyethyl is

particuiarly preferred.



cyclopropylmethyl (), cyclohexylmethyl (), and which may optionally be substituted by (optionally
substituted) amino, as defined above, in which in particular alkyl substituted by (optionally substituted)
aryl- or heterocyclyl-substituted amino is preferred, in particular benzyl, phenethyl, 5phenylpropyl ( ),
hydroxyphenethyl (such as - HO 2-(5-trifluoromethyl-pyridin-2-ylamino)-ethyl: C 3 and
2-(4-trifluoromethyl-pyridin-2-ylamino)-ethyl: CF3 15d tionally substituted amino, such as an
optionally substituted acylamino group, such as: 0 OH preferably a singly or doubly substituted
methylene amino group: 39 *-Nwherein R in this case is an organic group and/or hydrogen
respectively, in particular R6 and R7, as defined below. R is preferably hydrogen and/or an optionally
substitutedcakylssargt of hétereusyehd igoupswithithis@s didinedssibivee imeachecakes Inthis/ease, it is

particulagypreterred Rl e@%ﬂ!@@%l 3 Sggr%ﬁi‘?rla'i'éf ?“R%%%ecdgé‘fg’éa

: %c/()) P&i%rugs]isq?cnﬂ% ti%rc]}a”y
substituted alkyl group and an optiona stituted aryl group such r example: or

Particulafi§!prsfetsdt ostiontly Sdpstitited RviRie-Grulps foe RS aret2chydrogyqshenybyrieth-8E or
Z)-ykden BQVH@' H3-hydroxy-ghenyl-meth-(E& or Z)-yli ,mino: AQnionhen-vioxymeth !
1-(2,4-diﬁydroxy-ph%nyl)-m_eth-(rl}i%gr Z)-ylidenej-amino: OHOH opheneyioxy Y
51-(2-hy&roXy-BLiREtRYky HRERA AR E S TRy IRiBHERBRIABY!. furan-2-yloxymethyl, ethyl or

propyl, furan-3-yloxymethyl, ethyl or propyl.

Examples of an acyisubstituted alkyl residue include the above-mentioned aiky!

10 residues which contain 1 1o 3 acyl residues as defined below.

Exampiles of a cycloalkyi-substituted atkyl group include the above-mentioned alkyl
residues contfaining 1 fo 3, preferably 1 (optionally substituted) cycioalky! group such
as, for example: cyclohexylmethyl, 2-cyclohexylethyl, 2- or 3-cyclohexylpropyl, etc.
15
Examples of an arylsubstituted alkyl group include the above-mentioned alkyi
residues containing 1 fo 3, preferably 1 {optionally substituted) aryl group, as gefined
beiow, such as, for example, phenylmethyl, 2-phenylethyl, 2- or 3-phenylpropyl, etc.,
phenylmethyl being preferred. Also particularly preferred are alkyl groups, as defined
20 above, which are substituted by substituted aryl, as defined below, in particular by

hatogen-substituted aryl, such as particutarly preferably 2-fluorcphenyimethyl.

Examples of a heterocyclyl-substituted alkyl group include the above-mentioned
alkyl residues contfaining 1 tc 3, preferably 1 (opticnally substituted) heterocyciyi
25 group, as defined below, such as, for example, 2-pyridin-2-yi-ethyl, 2-pyridin-3-yi-
ethyl, pyridin-2-yl-methyl, pyridin-3-yl-methyl, 2-furan-2-yi-ethyl, 2-furan-3-yl-ethyl,
furan-2-yl-methyl,  furan-3-ylmethyl,  2-thiophen-2-ylethyl,  2-thiophen-3-yl-ethyl,
thiophen-2-yl-methyl, thiophen-3-yl-methyl, 2-morpholinylethyl, morpholinyimetnyl.

30 Examples of an amino-substituted alkyl residue include the above-mentioned alky!
residues containing 1 fo 3, preferably 1 (optionally substituted) cmino group, as
defined below, such as, for example, methylaminomethyl, methylaminoethyl,

methylaminopropyl, 2-ethylaminomethyl, 3-ethylaminomethyl, 2-ethylaminoethyl, 3-



, Or 1-(4-fluorophenyl)-eth-(E or Z)-ylidene amino: 10 , Or 15optionally substituted heterocyclyl, in
particular aromatic heterocyclyl, as described above, in which in particular quinolyl or alkyl-substituted
quinolyl such as 5-methylauinolylis preferred; optionally substituted acyl, in particular aliphatic or
aromatic acyl, such as acetyl, benzoyl, 20optionally sybstituted alkyl- or arylsulfonyl, methylsulfonyl,
phenylsulfonyl, 41 optionally substituted aminocarbonyl, such as mono- or dialkyl and/or
arylaminocarbonyl, such as AO 0 ONH /, NH NH A 50r R, and R5 together with the nitrogen atom, to
which theyranelpmietfarmia saturated or unsaturated, optionally substituted 5- to 6-membered ring,
which can optionally contain one to two further heteroatoms, in particular R4 and R, preferably
together with the nitrogen atom to which they are bound, form a 10saturated or unsaturated, such as
an aromatctzuabpeaibetet betendcyclybipg, wxpasticdar optioaallyrsahstitated myiazetyl by
imidazolyl, triazalyl; piperidinyl, morpholinyl, piperazinyl, such as 4-methylpiperazinyl, pyrrolidinyl. It is
particula%lkf/bﬁrge% 3%%?%39 Ra Oa% ',q%éeﬁw%%ﬁé’rrﬁnrég%d%g% tsf% fgrrpﬁﬁla TR %a\rff/igﬁcigrlgrgreferred
variant, R4asitytragédry and R slisopropifl tedPartieularlyprefermad b mparmdssofigetieratformula (1)

are ShOV‘{B}é@ér@oﬁ@|0\g’iﬂﬁ@8}8@lg}hﬁ}géﬁgﬁ1_ '—'QN&%rﬁglfhyl, s-trifluoromethyl-pyridin-2-yi-
aminomethyi, 4-friflucromeinyl-pyridin-2-yi-aminomeihyi, 3-trifluoromethyi-pyridin-2-yi-
aminomethyl, é-frifluoromethyl-pyridin-3-yl-aminomethyi, 5-trifluoromethyl-pyridin-3-yi-
aminomethyl, 4-triflucromethyl-pyridin-3-yl-aminomethyl, 2-trifflucromethyl-pyridin-3-yl-

10 aminomethyl, 2-[é-triflucromethyl-pyridin-2-yl-aminolethyl, 2-{5-friflucromethyl-pyridin-
2-yl-aminolethyl,  2-[4-frifluoromethyl-pyridin-2-yl-aminclethyl,  2-[3-friflucromethyl-
pyridin-2-yl-amino]ethyl, 2-[é-trifluoromethyl-pyridin-3-yl-omino]ethyl, 2-{5-
trifluoromethyl-pyridin-3-yl-aminojethyl, 2-[4-trifluoromethyl-pyridin-3-yi-aminolethvi, 2-
[2-friflucromethyi-pyridin-3-yl-aminolethyl. '

Particuiarly preferred are 2-[5-trifluoromethyi-pyridin-2-yvi-aminoethyi:

TN CF
H N/ 3

N
and

20 2-[4-frifluoromethyl-pyridin-2-yl-amino]ethyt:

CF,
e
H \N /)

Optionally substifuted alkoxy includes an opfionally substituted alkyl-O-group,
25 wherein reference may be made to the foregoing definition of the alkyl group.
Preferred alkoxy groups are linear or branched alkoxy groups contfaining up o é
carbon atoms such as a methoxy group, an ethoxy group, an N-propyioxy group, an
i-propyloxy group, an n-butyloxy group, an -butyioxy group, ¢ sec-bulyloxy group, a

t-butyloxy group, an n-pentyioxy group, an i-pentyloxy group, o sec-pentyioxy group,



pa cel z_ zel tei 1U9 x Compound,=z2zz_

20

25

30

20

a f-pentyloxy group, a 2-methylbutoxy group, an n-hexyloxy group. an i-hexyloxy
group, a -hexyloxy group, a sec-hexyloxy group, a 2-methylpentyioxy group, a 3-
methylpentyloxy group., o l-ethylbuiyloxy group, a 2-ethylbutyloxy group, o 1,1-
dimethylbutyloxy group, a 2,2-dimethylbutyloxy group, a 3,3-dimethylbutyloxy group,
a l-ethyl-1-methylpropyloxy group, as well as cycloalkyloxy groups such as ¢
cyciopentyloxy group or a cyciohexyloxy group. A methoxy group, an ethoxy group,
an n-propyloxy group, an i-propyloxy group, an n-bulyloxy group, an -butyloxy
group, a sec-butyloxy group and a f-butyloxy group are preferred. The methoxy

group is particularly preferred.

Opfionally substituted aryloxy includes an opflionally substituted  aryl-O-group,
wherein reference may be made to the following definition of optionally substituted
aryl with respect to the definition of the aryl group. Preferred aryloxy groups include
5-membered and é-membered aryl groups, of which phenoxy, which may optioenally

be substituted, is preferred.

Optionally  substituted  heterocyclyloxy includes an  optionally  substituted
heterocyclyl-O-group, wherein reference may be made to the foliowing definition of
heterocyclyl with respect fo the definition of the heterocyclyl group. Preferred
heterocyclyloxy groups include saturated or unsaturated, such as aromafiic 5-
membered and é-membered heterocyclyloxy groups, of which pyridin-2-yloxy,
pyridin-3-yloxy, thiophen-2-yloxy, thiophen-3-yloxy, furan-2-yloxy and furan-3-yloxy are
preferred.

Opfionally substituted alkenyl throughout the invention preferably includes:

straight-chain or branched alkeny! containing 2 to 8 carbon atoms and cycloatkenyi
containing 3 to 8 carbon afoms which may optionally be substituted preferably by 1
to 3 of the same or different substituents, such as hydroxy, halogen or alkoxy.
Examples include: vinyl, 1-methylvinyl, allyl, 1-butenyl, isopropenyl, cyclopropenyl,

cyclobutenyl, cyclopentenyi, cyciohexenyl. Vinyi or allyl is preferred.

Througnout the invention, opticnally substituted alkynyl preferably includes:

straight-chain or branched alkynyl containing 2 to 8 carbon atoms and cycloalkynyl
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containing 5 to 8 carbon atoms which may optionally be substituted preferably by |
to 3 of the same or different substituents. Reference is made fo the foregoing
definition of the optionally substituted alkyl containing more than one carbon atom
with respect to the definition of the optionailly substifuted alkynyl, the optionally
substifuted alkynes comprising at least one C=C friple bond. Examples include:
ethynyl, propynyl, butynyl, pentyny! and optionally substituted variants thereof, as
defined above. Ethynyl and optionally substituted ethynyl are preferred.

Throughout the inventfion, opfionally substituted aryi preferably includes:

aromatic hydrocarbon residues containing 6 to 14 carbon aioms {excluding the
carbon atoms of the possible substituents), which may be monocyciic or bicyclic
and may be substituted preferably by 1 fo 3 of the some or different substituents
selecied from hydroxy, halogen, as defined above, cyano, optionally substituted
amino, as defined below, mercapto, optionally substituted alkyl, as defined above,
opfionally substituted acyl, as defined below, and optionally substituted alkoxy, as
defined above, optionally substituted aryioxy, as defined above, opftionally
substituted heterocyclyloxy, as defined above, optionally substituted aryl, as defined
herein, optionally substituted  heterocyclylyl, as defined below. Aromatic
nydrocarbon residues containing 6 fo 14 corbon atoms, include, for example:
phenyl, naphthyl, phenanthrenyl and anthracenyl, which may optionally be singly or
multiply substituted by the same or different residues. Opticnally substituted phenyl is
preferred, such as halogen-substituted phenyl.

Examples of on aikylsubstituted aryl group preferably include: aryl, as described
above which is substituted by straight-chain or branched alkyl containing 1 fo 8,

prefercbly 1 to 4 carbon atoms, as described above. Toluyl is the preferred alkylaryl,

:Exompies of a hydroxy-substituted aryl group preferably include: aryl, as described
above, which is substituted by 1 to 3 hydroxy! residues such as, for example 2-
hyaroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 24-di-hydroxyphenyi, 2,5-di-
hydroxyphenyl, 2,6-di-nydroxyphenyl, 3.5-di-hydroxyphenyl, 3,6-di-hydroxyphenyl,
2.4, 6-fri-hyaroxyphenyl,  eic.  2-hydroxyphenyl,  3-hydroxyphenyl and  2,4-di-
hydroxyphenyl are preferred.
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Examples of a halogen-substituted aryl group preferably include: aryl, as described
above, which is substituted by 1 1o 3 halogen atoms such as, for exampie 2-chioro- or
fluorophenyl, 3-chloro- or fluorophenyl, 4-chloro- or fluorophenyl, 2.4-di-{chloro-
and/or fluorojphenyl, 2,5-di-{chioro- and/or fiuoro)phenyl, 2.6-di-(chioro- and/or
flucrojphenyl,  3,5-di-{chloro- and/or  fluorojphenyl,  3.6-di-(chiore- and/or
fluorojphenyl, 2.4,6-tri-(chloro-  and/er  fluorojphenyl, etc. 2-flucrophenyl, 3-
fluorophenyl and 2,4-di-flucrophenyi are preferred.

Examples of an alkoxy-substituted aryl group preferably include:

aryl, as described above, which is substituted by 1 fo 3 alkoxy residues, as described
above, such as preferably 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-
ethoxyphenyl, 3-ethoxyphenyl, 4-ethoxyphenyi, 2,4-di-methoxyphenyl, etc.

Examples of a hydroxy- and alkoxy-substituted aryl group preférobly incluge: aryl, as
described above which is substituted by 1 1o 2 altkoxy residues, as described above,
and by 1 fo 2 methoxy residues, as described above. 2-hydroxy-5-methoxyphenyl is
preferred.

Throughout the invention, opfionally sulsiituted heterocyciyt preferably includes:
Aliphatic, saturated or unsaturaied heterocyclic 5 1o 8membered cyciic residuss
containing 1 fo 3, preferably 1 to 2 hetero atoms, selected from N, O or S and which
may optionally be substituted preferably by 1 to 3 substituents, wherein reference
may be made o the definifion of possibie alkyl substituents with respect o possible
substituents. 5- or é&-membered safurated or unsaiurated, coptionally substituted
netferocyclic residues are preferred, such as fefrahydrofuran-2-yl, tetrahydrofuran-3-
yl, tetrahydro-thiophen-2-yl, tetrahydro-thiophen-3-yi, pyrrolidin-1-yl, oyrrolidin-2-yi,
pyrrolidin-3-yl, morpholin-1-yl, morphoiin-2-yl, morpholin-3-y!, piperidin-1-vi, piperidin-2-
yl, piperidin-3-yl, piperidin-4-yl, piperazin-1-yl, piperazin-2-vi, ’re‘rrc:hydropyrcn—Z—yL
tetrahydropyran-3-vi, tetrahydropyran-4-vi, eic., which may optionally be condensed
with aromatic rings.

Througheut the invention, optionally substituted heterocyciyl aiso  includes
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heteroaromatic hydrocarboen residues confaining 4 to 9 ring carbon atoms, which
cdditiondily preferabiy contain 1 o 3 of the same or different heteroaioms from the
series S, O, N in fhe ring and finerefore preferably form 5- to 12-membered
heferoaromatic residues which may preferably be monocyclic but also bicyclic.
Preferred aromatic heterocyclic residues include: pyridinyl, such as pyridin-2-yl,
pyridin-3-yl and pyridin-4-yl, pyridyl-N-oxide, pyrimiayl, pyridazinyl, pyrazinyl, thienyl,
fury!, pyrrolyl, pyrazolyl, imidazolyt, thiczolyl, oxazolyl or isoxazolyl, indolizinyl, indolyl,
benzo[plthienyl, benzo[bifuryl, indazolyl, quinolyl, isoquinoclyl, naphthyridiny,
guinazolinyl, 5-membered or é-membered aromatic heterocycies such as, for
example, pyrdinyl, in particular pyridin-2-yl, pyridyi-N-oxide, pyrimidyl, oyridazinyl,
furyl and fhienyl are preferred.

The heterocyclyl residues according io the invention may be substituted, preferably
by 1 fo 3 of the same or different substituents selected, for example, from hydroxy,
nalogen, as defined above, cyano, amino, as defined below, mercapto, alkyl, as
defined above, acyl, as defined below, and clkexy, as defined above, aryloxy, as
defined above, heterocyciyloxy, as defined above, aryl, as defined above,

heterocyciyl, as defined herein.

Heferocyclyl preferably includes: tefrahydrofuranyl, pyrrolidinyl,  morphoiinyl,
piperidinyl or tetrahydropyranyl, ovyridinyl, pyridyl-N-oxide, pyrimidyl, pyridazinyl,
pyrazinyl, thienyl, furanyl, pyrrolyl, pyrazoiyl, imidazoly!, thiozoly!, oxazolyl or isoxazolyl,
indoliziny!, indolyl, benzolbjthienyl, benzolblfuryl, indazolyl, quinolyi, iscguinolyl,
naphthyridinyl,  guinazoliny!, quinoxazolinyl. S5membered or  é-membered
heterocycies such as, for example, morpholiny! and aromatic heterocycles such as,
for example, pyridyl, pyridyl-N-oxide, pyrimidyl, pyridazinyl, furanyl and thienyl, as well
as quinolyl and isogquinolyl are preferred. Morpholinyl, pyridyl, pyrimidyl and furanyl
are prefered. The particularly preferred heterocyclyl includes: morpholinyl, pyridyl,
such as pyridin-2-yl, pyrdin-3-yl, pyridin-4-yl, pyrimidinyl, such as pyrimidin-2-yl and
pyrimidin-5-yl, pyrazin-2-yi, thienyi, such as thien-2-yl and thien-3-yt as well as furanyl,

such as furan-2-yl and furan-3-yl.

Exampiles of an alkyl-subsiituted heterccyclyl group preferably include: heterocyclyl,
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as descriped above, which is substituted by siraight-chain or branched, opfionally
substituted alkyl containing 1 to 8, preferably 1 to 4 carbon atoms, as described
above. Methylpyridinyl,  trifluoromethylpyridinyl, in parficuior 3 or  4-
trfluoromethyipyridin-2-yl,  methylfuryl,  methylpyrimidyl,  methyloyrrolyl  and

methylquinolinyl, in particuiar 2-methyiquinclin-é-yi are preferred:

B
Z > CH,

Examples of a hydroxy-substituied heterocyclyl group preferably  include:
heterocyclyl, as described above, which is substituted by 1 to 3 hydroxy! residues
such as, for exampie 3-hydroxypyridyl, 4-nydroxypyridy!  3-hydroxyfury!,  2-
hydroxypyrimidy! 5-hydroxypyrimidyl, 3-hydroxypyrrolyi, 3,5-di-hydroxypyridyl, 2,5-di-
hyaroxypyrimidyl, etc.

Examples of an alkexy-substituted heterccyclyl group preferably include:
heterocyclyl, as described above, which is substituted by 1 to 3 alkoxy residues, as
described above, such as, preferably 3-alkoxypyridyl, 4-alkoxypyridyl 3-alkoxyfuryl, 2-
atkoxypyrimidyl  5-alkoxypyrimiayl, 3-alkoxypyrrolyl, 3,5-di-alkoxypyridin-2-yl, 2,5-di-
alkoxypyrimidyl, etc.

Optionally substituted acyl here and hersinafter includes: formyl {-CH{=0}},
optionally substituted aliphatic acyl (alkanoyl = alkyl-CO, wherein reference may be
made to the foregoing definifion of optionally substituted alkyi with respect to the
atkyi group), optionally substifuted aromatic acyl (aroyl = aryl-CO-, wherein
reference may be made fo the foregoing definition of optionally substitfuted aryl with
respect to the aryl group) or heterocyclic acyl {heterocycloyl = heterocyciyl-CO-,
wherein reference may be made 1o the foregoing definition of oplionally substituted
heterocyclyl with respect to the heterocyclyl group). Heteroaromatic acyl =

hetercaryl-CO- is preferred.
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Optionaily substituted aliphatic acy! {alkanoy!) preferably includes: Ci to Cs alkanoyl,
such as formyl, acetyl, propionyl, butyryl, isobutyryl, valeryt, isovaleryl, pivaloyl,
hexanoy!, etfc.

Examples of substituted dliphatic acyl include, for example: optionally aryi-
substituted or heterocyclyl-substituted C» to Cs alkanoyl, wherein reference may be
made 10 the foregoing definitions of aryl, with respect to aryl, heterocyciyl and Ca to
Ce dlkanoyl, such as phenyiacetyl, thiophen-2-yl-acetyl, thiophen-3-yl-acetyl, furan-2-
yl-acetyl, furan-3-yl-acetyl, 2- or 3-phenylpropionyl, 2- or 3-thiophen-2-yl-propiony!, 2-
or 3-thiophen-3-yl-propionyl, 2- or 3-furan-2-yl-propionyl, 2- or 3-furan-3-yi-propiony,
oreferably thiophen-2-yi-acetyl.

Optionally substituted aromatic acyi {aroyl) includes: Cq to Cio aroyl, such as benzovl,

foluoyl, xvioyl, efc.

Optionaily substituted heteroaromatic acyl (heteroarovl) includes, in parficular: Cs 1o

Cho hetaroyl, such as furanoyl, pyridinoyl, etc.

Throughout the invenfion, opfionally substituted amino preferably includes: amino,
mono- or dialkylamino, mono- or diarylamino, [n-alkyl) (n-aryllamino, mono- or
diheterocyclylamine, (n-alkyl){n-heterocyclvljamino, [n-aryl}{n-heterocyciyllamino,
mono- or diacylomino, eic., wherein reference may be made to the corresponding
foregoing definition of opfionally substituted alkyl, optionally substituted aryl,
optionally substituted heterocyclyl and optionally substituted acyl, with respect o
alkyl, aryl, heterocyclyl and acyl, and substituted alkyl preferably includes aryl- or

heterocyclyl-substituted aikyl in this case.

Mono- or diatkylamino includes, in particular: straight-chain or bragnched mono- or
dialkylamino containing 1 fo 8, preferably 1 to 4 saturated or unsaturated carbon
atoms, optionally substiiuted os described above, in each alky! group, in parficular
methylamino, dimethylamino, ethylamine, wherein the alkyl groups may be

substituted preferably by one substituent.
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Mono- or diarylamino includes, in particular, mono- or diarylamine with 3- 1o 8-,
preferably 5- fo é-membered aryl residues, opfionally substituted as described
above, in parficular phenylamine or diphenylaminc, wherein the aryl groups may

optionaly be substituied by one or two substituents.

{N-alkyl){N-aryl)amino describes in particular a substituted amino which is substituted
in each case at the nitfrogen atom by an alkyl residue and by an aryl residue, in

particular, (N-methyil (N-phenyllamino.

Mono- or diheterocyclylamino includes, in particular mono- or diheferccyclylomino
with 3- to 8-, preferably 5- 1o é6-membered heterocyclyl residues, optionally

substituted as described above, in pariicuiar pyridylamino or dipyridylamino.

(N-alky!) [N-heterocyclyllamino describes, in particuiar, a substituted amino which is
substituted in each case ¢t the nitrogen atom by an calky! residue and by a

heterocyciyl residue.,

IN-alkyl} IN-heterocyclyijamino describes, in particular, a substituted amino which is
substituted in each case at the nifrogen atom by on aryl residue and by @

heterocyclyl residue.

Mono- or diacylamino includes, in particular, a subsiituted amino which is substituted

by one or two acyl residues.

Reference may be made to the coresponding foregeoing definitions of optionally
substituted alkyl, optionally substituted aryl and optionally substituted heterocyclyl
anc optionally substituted acyl, with respect to alkyl, aryl, heterocyciyl and acyi.

Optionally subsfituted amino further includes a preferably substituted methylene

amino group:
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. wherein R in this case is an organic group and/or hydrogen respectively,

in parficular R¢ and R7, as defined below. In this case, R is preferably hydrogen
and/or an opfionally substituted alkyl-, aryi- or heterocyciyl group, which is as defined
cbove in each case. In this case, it is particularly preferred if R is hydrogen and an
cptionally substituted aryl group or R is an optionally substituted alkyl group and an

optionally substituted aryl group such as, for exampie:

CH,
/
HO o CH,
o
N= N
* F ‘

or

in the meaning of R5, the optionally substituted amino group, as described above,
together with the nitrogen atom to which is it bound, preferably forms an optionally
substifuted hydrazine group {-NH-NH), such as hydrazinyl, an optionally substituted
mono- or dialkylhydrazinyl group {-NH-NHR or -NH-NRz}, such as optionally substituted
methylhydrazine, methylenehydrazine (-NH-N=CR2}, ethylhydrazine, propylhydrazine,
etc. or [opfionally substituted) aryl- and/or heterocyclylhydrazinyl such as, for

example (optionally substituted) phenylhydrazine {-NH-NH-phenyl).

Opftionally  substituted amino  groups are particularly  preferred:  amino,

ciphenylamino, [N-methyl)[N-phenyljamine as well as amino groups of the formula
R

)R

*—N , ) . .
as defined above, preferably those in which R represents hydrogen, an

opftionally substituted alky! group or an optionally substituted ary! group in this cose,

in parficular:

2-hydroxy-phenyl-meth-(E or Z}-ylidene]-amino:
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HO HO «

(3-hydroxy-phenyl)-meth-{E or Z}-yiidene]-aminec:
1-(2.4-dihydroxy-phenyi)-meth-(E or 7)-ylidene]-amino

OH OH
P
\N/\@ Nﬂij\
oH OH

10 1-{2-hydroxy-5-methoxy-phenyt)-meth-{E or I)-ylidene}-amino:
HO O/
/
HO O
Nm *
/ ~
N=

1-[4-flucrophenyl}-eth-{E or Z}-ylideneamino:

CH, CH,
\N//J\©\ N*@\
F F

15
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Throughout the invention, optionally substituted aminocarbony! represents optionally
substituted amino-CO-, wherein reference may be made to the foregoing definition
with respect to the definition of optionally substituted amino. Optionally substituted
aminocarbonyl preferably represents optionally substituted carbamoyl {HaNCO-),
such as HaNCO-, mono- or dialkylaminocarbonyl (H{alkyl]N-CO- or [alkyl)2N-CO-],
mono- or diarylaminocarbonyl  (H{ary)N-CO- or [aryl}2N-CO-} or mono- or
diheterocyclylaminocarbonyl  {Hiheterocycly]N-CO-  or  [heterocyciyl}aN-CO-),
wherein reference may be made io the foregoing explanations of optionally

substituted alkyl, ary! or heterocyclyl with respect to the definition of alkyl, aryl or
heterocyciyl.

Throughout the invention, optionally substituted aminosulfony! represents optionally
substituted amino-SCq2-, wherein reference may be made fo the foregoing definition
with respect to the definition of optionally substituted amino. Optionally substituted _
sulfamoyt [HaN-SO2-), such as sulfamoyl (HaN-SO2} or mono- or dialkylaminosulfonyl
{alkyl)2N-SO2- are preferred, wherein reference may be made to the foregoing

explanations of optionally substituted alkyl, with respect 1o the definition of alkyl.

Opfionaily substituted alkyl-, ary- or heterocyclyisulfonyl (R-SO2-, wherein R s
optionally substfituted alkyl, optionally substituted aryl or optionally substituted
heterocyclyl, each as defined above) further preferably represents methylsulfonyl,

ethylsulfonyl, phenylsulfenyl, tolyisuifonyl or benzylsuifonyl,

Opfticnailly substituted alkoxycarbonyl [RO{C=]C-) inciudes the above-mentioned

optionally substituted alkoxy, with respect to the definition of alkoxy.

Optionally substituted  acyloxyl [R-C(=0)-C-) includes the above-mentioned
opfiondlly substituted acyl, with respect to the definition of acyl.

PREFERRED EMBODIMENTS

Irr a preferred embodiment, the compound of formula {1} has the following definifions

of substituents:
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X has the meaning N or C-R¥, wherein

Riis selected from the group consisting of:
5 - hydrogen,
- hatogen,
- opftionaily subsiituted amine,
- optionally substituted atkyl,
opfionally substituted alkoxy
10 - opftionally substituted aryl,

- opfionaily substituted heterocyclyl;

R? and R® are the same or different and are each selected from the group consisting
of:
15 - hydrogen,
- halogen,
- optionally subsfituted amino,
- opticnally substituted alkyl,
- opfionally substituted alkoxy,
20 - optionally substituted ary!,

- optionally substituted heterocyclyl;

R*and R®> are the some or different and are each selected from the group consisting
of:
25 - hydrogen,
- optionally substituted amino,
- opfionally substituted alky!,
- opfionally substituted aryl,
- optionally substituted heterocyciyl or
30 - R*and R® together with the nitrogen atom, to which they are bound, form a
saturated or unsaiurated, optionally substituted 5- to 6é-membered ring, which

can opfionaily contain further heteroatoms.
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In a further more preferred embodiment, ine compound of formula (l) has the

following definitions of substituents:

X has the meaning N or C-R', wherein

5
Riis selected from the group consisting of:
- hydrogen,
- halogen,
- opfionaily substituted alkyl,
10 - opficnally substituted alkoxy

- optionally substituted aryl,

- opfiondgily substituted heteroccyclyi;

R% and R? are the same or different and are each selected from the group consisting
15 of:
- hydrogen,
- halogen,
- optionally substituted amino,
- optionally substituted aikyl,
20 - optionally substituted aryi,

- opflonally substituted heterocycivt

R4 and R° are the same or different and are each selected from the group consisting
of:
25 - hydrogen,
- opfionally substifuted amine,
- optiondily substituted alkyl,
optionally substituted aryl,
optionally substifuted heterocyclyl or
30 - R4and RS together with the nifrogen ctom, to which they are bound, form a
saturated or unsaturated, optionally substiiuied 5- 1o é-membered ring, which

can optionally contain one to two further heteroatoms.
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In ¢ further more preferrec embodiment, the compound of formula {I) has the

following definifions of substifuents:

X has the meaning N or C-RY, wherein

R1is seiected from the group consisiing of;
- hydrogen,
- halogen,
- optionally substituted alkyl,
10 - optionally substituted alkoxy,

RZ and R? are the same or different and cre selected from the group consisting of:
- hydrogen,
- opfionally substituted amino,
15 - optionally substituted alkyl,

- optionally substituted heferocyclyl,

R4 and R® are the same or different and are each selected from the group consisiing
of:
20 - hydrogen,
- optionally substituted amino,
- oplionally substituted alky!;
- optionally substituted heterocyclyl, or
R4 and R® together with the nifrogen atom, 1o which they are bound, form ¢
25 saturaied or unsaturafed, optionally substituted 5- to 6-membered ring, which

can optionally contain one to fwo further heteroatoms.

in further prefered embodiments of general formulae (I} and {I'}, the individucd!
substituents have the foliowing definitions in each case:
30

i Y has the meaning of -NR4R?.
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X has the meaning of N and R?, R3, R* and RS have the meaning of one of the

above-described embodiments.

X has the meaning C-R' and R is selected from the group consisting of:
o hydrogen,
o halogen,
o opfionaiy substituted alkyl,

o optionally substituted alkoxy,

and R?, R3, R4 and R% have the meaning of one of ihe above-described

embodiments,

R? and R® are the same or different and are selected from the group consisting
of:

o hydrogen,

o opfionally substituted amino,

o opticndlly substituted alkyl,

o optionally substituted heterocycivi,

and X, R', R* and R3 have the meaning of one of the above-described

embodiments.

R4 and R*® are the same or different and are each seiected from the group
consisting of;

o hydrogen,

o opfionally substiiuted amino;

o oplionally substituted alkyl;

o opftionally substituted heterocycivi; or .
R4 and RS together with the nitrogen atom, to which they are bound, form a
saturated or unsaturated, optiondlly subsiituted 5- to é-membered ring, which

can opfiondlly contain one 1o two further heteroatoms
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and X, R, R? and R® have the megning of one of the above-described

embodiments,

In preferred embodiments of general formula (1), the individual substituents have the

5  following definitions in each case:

X represents N or C- R1, wherein R’ is selected from the group consisting of:
- hydrogen,
- haiogen, in particular chiorine,

10 - optionally substituted alkyi, in parficular straighi-chain or branched alkyl, as
defined above, in particular preferably methyl, and which may opticnally be
substituted by (optionally substituted, for example alkyl-, hatogen- and/or
alkoxy-substituted) aryl, as defined above, in particular alkyl substituted by
opfionally alkyi-, halogen- and/or alkoxy-substituted aryl, such as benzyi,

15 natogen-, alkyl- and/or alkoxy-substituted benzyl, such as, for example,

CEF Cz d
P ~N ™~
O
/
* * i

/ /
F - cl F s O
Q O
\
i F F
CI;©/CI

*

20
preferably 2-fluorophenyimethyl:
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(* here and hereinafter denotes the respective binding position of the residue
in this case of RY);
5 or
- optiondlly substituted alkoxy, such as isopropoxy, methoxy, in parficular

methoxy,

RZis selected from the group consisting of:
10 - nydrogen,
- hydroxy,
- halogen, such as chicrine,
- optionaily substituted atkyl , in particular, straight-chain or branched alkyl, as
aefined above, which may optionally be substituted, as described above,
15 methyl in parficuiar being preferred;
- opfionally substituted alkoxy , in particuiar, alkoxy subsiituted by optionaily
substituted aryl, such as

OH

O\

- optionaily substituted aming, such amino, mono- or dialkylamino, such as
20 isopropylamine, in particular amino {-Nkg);
- optionally substituted heterocyclyl, in parficular afiphatic heterocyclyl, as

described above, in which morpholinyl, in parficuiar morpholinyl-4-yi:

is preferred
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R3is selecied from the group consisting of:

hydrogen,

optionatly substituted alky!, in particular straighi-chain or branched alkyl, os
defined above, which may optionally be substituted, as described cbove,
such as aminomethyl and methyl, methylin particular being preferred;
optionally subsiituted amino, in parficular diarylamino, wherein aryl may
optionally be substituted, as described above, diphenyiaminoe being
preferred, or (N-alkyl) (N-aryljamino, wherein alkyl and aryl may opfionally be
substituted, as described above, (N-methyl) [N-phenyljamine being preferred;
or

optionally substituted aryl, such as phenyl

optionally substituted heferocyclyl, in particular aliphatic heterocyclyl, as

described above, in which morpholinyt, in particular morpholinyl-4-yl:

*

-

heterocyclyl, as described above, such as optionally substituted in particutar

,is preferred, or optionaily substituted unsaturated and/or aromatic

nifrogen-coniaining heterocyciyl, such as
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37
& * . . ;\]é * *
\ \@ Z N ¢ NH N
N N /=N O v{\/“

® \\ l *
N=~ N~
N F
= | [ j N™ 1 F N N
2 N NN
; O ; ; F ;or F
in which pyridinyl, in pariicuiar 2-pyridiny!

N/

is particutarly preferred;

10 R4and R? are the same or different and represent:
- hydrogen [preferably either R4 or RS is hydrogen, or both are hydrogen),
- optionally substituted alkyl, in particular sirgight-chain, branched and/or

cyclic alkyl, as defined above, pariicularly preferably methyl, ethyl, n-prepyl,

*

*

isopropyl being particutarly preferred | }, n-butyl, isobutyl | B
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cyclopropyimethyi | }, cyciohexyimethyl { i, and which may
opfionally be substituted by (optionally substituted) amino, as defined above,
in which in particular alky! substifuted by (optionally substituted} aryi- or

heterocyclyl-substituted amino is preferred, in particular benzyl, phenethyl,

5 e

phenytpropy! | ). hydroxyphenethyt [such as

HO )

2-(5-trifluoromethyi-pyridin-2-yiamino}-etnyi:

S —

N—\ CF,
HN/

and
10
2-[4-frifluoromethyl-pyridin-2-ylamino)-ethyl:
. CF,
R”O
H N .
15 - optionally substituted amino, such as an optionally substituted acylamine

group, such as:
O OH

Tz

preferably a singly or doubly substituted methylene amino group:
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R
/~R
N . wherein R in this case is an organic group and/or hydrogen
respectively, in parficular Ré and R7, as defined below. R is preferably
hydrogen and/or an optionally substituted alkyl-, aryl- or heterocyciyl group,
5 which is as defined cbove in each case. In this case, it is particuiary preferred
if R is hydrogen and an optionally substfituted aryt group or R is an optionally

substituted clkyt group and an optionally substituted aryl group such as, for

example:
/CH3
HO O CH,
o
S A
10 i or F .

Particuiarly preferred optionaily substifuted amino groups for RS are:

2-hydroxy-phenyl-meih-[E or 7}-ylidene]-amino:

HO HO "
aalat,

{3-hydroxy-phenyl-meth-(E or Z}-yvlidenel-amino:

* e
\N/\Q N/¢Q
OH OH ,

i5

20
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1-{2,4-dihydroxy-phenylj-meth-{E or 7}-ylidene]j-aminc:

OH OH
OH OH

5 1-[2-hydroxy-5-methoxy-phenyll-meth-{E or 7)-ylidene]-omino:
/
o) /
HO O
/N_ %\
) . N= , Oor

1-(4-fluorophenyli-eth-{E or Z}-vlidene amino:

10
CH, CH,
F , F , or
*\N_
15 - optionatly substituted heterocyclyl, in particular arematic heterocyclyl, as

described above, in which in parficular guinoly! or alkyl-substituted guinolyl
such as 5-methylquinolyl is preferred;

- optionally subsiituted acyl, in particular aliiphatic or arematic acyl, such as
acetyl, benzovl,

20 - optionally substituted atkyi- or arylsulfonyl, methyisulfonyl, phenvyisulfonyl,
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- opfionally supstituted aminocarbonyl, such as mono- or dialkyl and/or

arylaminocarbonyl, such as

O
—~

NH

g

- R4 and R? fogether with the nitrogen atom, o which they are bound, form o

O
O .
*_ﬁH%H
N

I3

or

saturated or unsaturated, optionally substituted 5- to 6-membered ring, which
can optionally contain one 1o two further heteroatoms, in particular R4 and RS
preferably together with the nitrcgen atom to which they are bound, form o
saturated or unsaturated, such as an aromatic 5- to é-membered heterocyclyl
ring, in particular optionally substituted pyrazolyl, imidazoly!, triczoly!;
piperidinyl, morpholinyl, piperazinyt, such as 4-methyipiperazinyl, pyrrolidinyl. it

is particularly preferred that R4 and R® together form residues of the formulae:

DYYevalegs

A - N/\/O
*\:’_/‘N O'Na d *\) HO .

;an
In @ particularly preferred variant, R* is hydrogen and RS is isopropyl.

Parficularly preferred compounds of general formula (1) are shown in the following
tabile:
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ond pharmaceutically acceptable salis thereof.

Depending on their structure, the compounds according o the invention may exist
in sterecisomeric forms {enantiomers, diastereomers} in the presence of asymmedric
carbon atoms. The invention therefore inciudes the use of the enantiomers or
diastereomers and the respective mixiures thereof. The pure-enaniiomer forms may
optionally be obtained by conventional processes of optical resciution, such as by
fractional crystalisation of diastereomers thereof by reaction with optically active
compounds. Since the compounds according to the invention may occur in

tautomeric forms, the present invention covers the use of all tautomeric forms.

The compounds provided according to the invention may be present as mixtures of
various possible isomeric forms, in particular of stereoisomers such as, for example, E-
and Z-, syn and anii, as well as optical isomers. The E-isomers and diso the Z-isomers

as well as the optical isomers and any mixfures of these isomers are claimed.

The compounds according to the invention of general structural formula (1) may
basically be obtained by the processes described below and the general
orocedures {see, for example corresponding stages of Routes 1 to 20 of Examples of
Production 13 tc 104, the coresponding stages of Routes 1 fo 7 of Examples of
Production 105 o 112, and also the corresponding stages of Routes 1t fo 5 of
Examptes of Production 11310 117)

processes, wherein

{al) compounds of general formuia

R N A
R

N._ =N

L

R

wherein R2 and R? are as defined above, A is a leaving group such as, in
particular, halogen, preferably chloring, are reacted with ¢ compound of

genergal formula
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wherein R4 and R% are as defined above,

to form compounds of general formula {la):

wherein R2, R R4 and R®> are s defined cbove (see for example
corresponding stages of Routes 1,2, 3, 4, 6,7, 10,12, 13, 14, 15,16, 19, 20 of Examples
of Production 13 to 104 and also corresponding stages of Routes 1, 2, 3 of Examples

of Production 105 o 112 and also the corresponding stages of Routes 1, 2, 3, 4, 5 of
Exampies of Production 11310 117 ), or

(02) compounds of general formula

A N\ N—RS
\Nlr =N
b
R

wherein R3, R4 and R® are as defined above, A is ¢ leaving group such as, in

particular, haiogen, preferably chlorine, are reacted with a compound of
general formula
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R%-E

wherein R? is as defined above, and E here and hereinafter throughout the
invention is a suitable group or a suitabie element which makes R?2info a
nucleophile such as, for example, H (particularly if R is an amino group).
metals [particularly if R is a hydrocarbon radical), in particular aikal metals
such as lithium, sodium and potassium, alkaline earth metals such as calcium

or magnesium, -MgBr [Grignard compounds), which make the nucleophilic

substifuiion of A by R2 possibie,

fo form compounds of general formula {la), as defined above [see for
example corresponding stages of Routes 1, 2, 3, 4, 6, 7, 10, 12, 13, 14, 15, 16,
19, 20 of Examples of Production 13 o 104 and also corresponding stages of
Routes 1, 2, 3 of Examples of Production 105 fo 112 and c¢lse the

corresponding stages of Routes 1, 2, 3, 4, 5 of Examples of Production 113 fo
17}, or

compounds of general formula

~N
1

wherein R?, R* and R® are as defined above, A is a leaving group such as, in

pariicular, halegen, preferobiy chiorine, are reacted with a compound of
general formula
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wherein R3 is as definea above, and Eis a suitable leaving group, as defined

above, which makes possible the substitution of A by R?,

to form compounds of general formula (la), as defined cbove [(see for

5 exampie corresponding stages of Routes 1, 2, 3, 4, 6, 7, 16, 12, 13, 14, 15, 16,
19, 20 of Exampiles of Production 13 to 104 and also corresponding stages of
Routes 1, 2, 3 of Examples of Production 105 to 112 and dalso the
corresponding stages of Routes 1, 2, 3, 4, 5 of txamples of Production 113 1o
117, or
i0
(a4} compounds of general formula
Ri_ N _A
S
N_ N
L
15 wherein R? and R?® are as defined above, A is g leaving group such as, in
particular, halogen, preferably chioring, are reacted with
HaiN-NH2
20 1o form a compound of general formula

2

H
R N N—NH
pou
o

R

wherein R? and R3 are as defined above, which are subseguently reacted
25 with a compound of formula
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O:/\7

R

wherein R¢ and R7 are the same or different and are seiected from:

5 - hydrogen,
- opfionally substituted alkyl,
- optionally substituted atkenyi,
- optiondlly substituted alkynyl,
- optionally substituted aryl, or

i0 - optionaily substifuted heterocyclyl,

fo form compounds of formuia

15
wherein R?, R3 Ré¢ and R’ are os defined above [see for excmple

corresponding stages of Routes 1, 2, 3 of Examples of Production 105 to 112),
or

20  {a5} compounds of formula
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wherein A, R?, R¢ and R’ are as defined above, are reacted with compounds
of formuia

R%E, wherein R? is as defined above and E is a suitable leaving group, os

5 defined above, which makes possible the substitution of A by R? fo form
compounds of formuia

H R
2 —
R Ng N N:< 7
| R
N\fN
R3
10 wherein R?, R3, B¢ and R7 are as defined above, or

(a6)  compounds of formula

2 H R
R N\ N—N%
T
NYN
A
15
wherein A, R?, R¢ and R’ are as defined above, are reacted with compounds
of formuia
R3-E, wherein R? is as defined above and £, as defined above, s a suitabie
20 leaving group which makes possible the substfitution of A by R® o form

compounds of formula
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N
T

R

wherein B2, R3, Ré gnd R7 are as defined above, or

5 (b1} compounds of general formula

T

R

wherein R, R? and R® are as defined above, A is a leaving group such as, in

10 particutar, halogen, preferably chiorine, are reacted with a compound of

general formuia

15 wherein R4 and RS are gs defined above,

to form compounds of generai formula (Ib):

R R

i
2
RWNW

N._=N (Ib)
hs

R
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wherein R, R? R® R* and R® are as defined above (see for example
corresponding stages of Routes 1,2, 3, 4, 6, 7, 10, 12, 13, 14, 15, 16, 19, 20 of Examples
of Production 13 to 104 and dalso corresponding stages of Routes 1, 2, 3 of Examples
of Production 105 to 112 and aiso the corresponding stages of Routes 1, 2, 3, 4, 5 of

Examples of Production 113 to 117}, or

(b2) compounds of general formula

rR' R

|
AWN\RS

N N

wherein R, R RY and R® are as defined above, A is o legving group. in
particular halogen, preferably chiorine, is reacted with a compound of

generai formula
R2-E

wherein R? is as defined above and Eis ¢ suitabie leaving group, as defined

above, which makes possible the substifution of A by R2,

to form compounds of general formula (ib), as defined above (see for
example corresponding stages of Routes 1, 2, 3, 4, 6, 7, 10, 12, 13, 14, 15, 146,
19, 20 of Examples of Production 13 to 104 and also corresponding stages of
Routes 1, 2, 3 of Examples of\ Production 105 o 112 aond also the

corresponding stages of Routes 1, 2, 3, 4, 5 of Examples of Production 113 1o
1173, or

Ib3) compounds of general formula
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RWN\RS

N\(N
A

wherein R', R?, R4 and R® are as defined above, A is a leaving group, in

particular haiogen, preferably chiorine, is reacted with o compound of

general formula
R3-E

wherein R3is as defined above and E is a suitable leaving group, as aefined

above, which makes possible the substitution of A by RS,

o form compounds of general formula (Ib), os defined above [see for
example corresponding stages of Routes 1, 2, 3, 4, é, 7, 10, 12, 13, 14, 15, 14,
19, 20 of Examples of Production 13 to 104 and alsc corresponding stages of
Routes 1, 2, 3 of Examples of Production 105 to 112 and also the

corresponding stages of Routes 1, 2, 3, 4, 5 of Examples of Production 113 to
117 ), or

compounds of general formula
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wherein R?, R3, R4 and R® are as defined above, A 15 a leaving group, in

pariicular halogen, preferably chiorine, is reacted with a compound of
general formula

RI-E

wherein R is as defined cbove and Eis a suitable ieaving group, as defined
above, which makes possible the substitution of A by R,

to form compounds of general formuia (Ib}, as defined above (see for
example corresponding stages of Routes 1, 2, 3, 4, 4,7, 10, 12, 13, 14, 15, 14,
19, 20 of Examples of Produciion 13 to 104 and also corresponding stages of
Routes 1, 2, 3 of Examples of Production 105 to 112 and also the

corresponding stages of Routes 1, 2, 3, 4, 5 of Examples of Production 113 1o
117), or

compounds of generat formula

RWA
Ni =N
T

R

wherein R!, R?2 and R3 are as defined above, A is a leaving group such as, in

particular, halogen, preferably chlorine, are reacted with

HoN-NHz

fo form compounds of generai formuia
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T

R

wherein R, R? and R? are as defined above, which are subseguently reacted
with a compound of formuia

5
Rs
o:<
R?
wherein Ré gnd R are the same or different and are gs defined above, to
form compounds of formula
10

T

R

wherein R!, R2, R%, Ré¢ und R7 are os defined above (see for example

corresponding stages of Routes 1, 2, 3 of Examples of Production 105 to 112),
15 or

(bé) compounds of formula
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R1

H R
A\(J\VN—N{RT

N N

wherein A, RY, R3, R¢ and R7 are as defined above,

compounds of formula

are regcted with

RZE, wherein R? is s defined above and E is g suitable leaving group, as

defined above, which makes possitle the substitution of A by R? to form

compounds of formula

T

R

wherein R1, B2, R, Ré and R7 are gs defined above, or

compounds of formula

1

wherein A, BRI, B2, R and R7 are as defined above,

compounds of formula

are regcted with



sel

frel eel
5
{08}
10
15

20

--<>"--0z 1\---\

4

R3-E, wherein R® is as defined acbove and E is a suitable leaving group, as
defined above, which makes possible the substitution of A by R® to form

compounds of formuia

T

R

wherein R, R2, B3, Ré gnd R7 are gs defined above, or

compounds of formula

| R’
N. =N
T

R

whereain A, R?, R¢ and R7 are as defined above, are reacted with compounds

of formula

R1-E, wherein R! is as defined above and E is a suitable leaving group, as
defined above, which makes possible the substitution of A by R! to form

compounds of formula

T

R
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wherein R1, RZ, R?, R4 and R7 are as defined above.

in particular, the compounds according fo the invenfion of general structural

formula (I} may be cbtained by the processes described below.

A starting point for the synthesis of compounds of general formuia (I}, in which X
represents C-R' and in which R' is selected from the group of alkoxy, halogen,
opticnally subsiituted alkyl, optionally substituted aryl or optionally substituted
heterocyclyl, and wherein R?, R3, R4 and R® have one of the foregoing meanings, is
commercial alkylimideamide of general formula ({llj, which may be cyclised under
standard conditions {see for example: Henze et al, JOC, 17, 1952, 1320-1322; R. Ferris,
JACS, 62, 1940, 606; S. Biggs, Journal of the Chemistry Society, 1959, 1849-1854] with

1,3-dikefo compounds of general formula (Il to form pyrimidinone of general
formuia {IV).

R’ R’

2 RY 0
HN . _NH, R o<
R3 O E_té)gla / EtOH N Y N
50 - 80 °C
RS

(an (i ()

By subseaguent treatment of the pyrimidinones of general formula (V] with
phosphoryl chloride by known methods [see for example: B. Singh, Heterocycles, 31,
1990, 2163-2172], it is possible to obtain the coresponding chiorine-substituted

pyrimidines of general formula {V).
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Rz\ﬂ)\fo pOCL RWC?
NN - N N
(V) (V)

These may then be derivalised under standard conditions known to the person
skilled in the art [see for example: K.A. Kolmakov, Journal of Heterocyclic Chemistry,
45, 2008, 533-539} under basic reaction condifions with amine of general formula (VI)

to form the end compounas of general formula (1),

R’ ﬁ 1 R*
2 R‘l/ A R i /
R X Ci R N
| (V) s ~R®
NYN Na,CO, N._2N
€ Y T
20-50 °C R

V) (1)

Further similar universally applicable processes for making up the pyrimidines are
described, for example, in Routes 3, 4, 10, 13, 14, 17, 18, 19 and 20 of Exampies of
Produciion 13 fo 104,

In the literaiure there is generally a large number of further methods of synthesising
substituted pyrimidines. One of these methods of synthesis for making up highly
substituted pyrimidines of generdl formulae (1} is as follows isee for example: A.G.
Martinez, JOC, 57, 1992, 1627]:

Ketones of general formula (IIl') are condensed under trifluoroacetic acid anhydride
catalysis with nitriles, in particular chlorecyan, to form the pyrimidines of generdd
formula (V').
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R1
RZ g Tf,O RWCI
NC-CI N N

(I )

The compounds of general formula [V') may then be reacied by suitable methods
5 known to the person skilled in the art [see for example: B. Singh, Heterocycles,

31,1990, 2163-2172] 1o form compounds of general formula (V) and also by known

methods [see for example: K.A. Kolmakov, Journal of Heterocyclic Chemistry, 45,

2008, 533-539], as descriped above, to form compounds of general formula [i).

H
= 1 N 1
T " g R ;Q

R’ ci s R a R R’ N

N. =N N._=N N&,CO, NN
Y Y Aceton \[/
Cl R’ gfmsho °C R®

10 (V) V) M

In this case, E, as stated above, represents o suitable leaving group which makes

possibie the substitution of Cl by B3,

15 The compounds according o the invention, in parficular, are also obtainable in
accordance with Examples 1, 2, 3 and 4 by the above-described synthesis

pathways.

There is an additional procedure according to the invention which is suitable for the
20 production of the compounds according to the invention of general formula {I),
wherein X represents C-R' in which R' has the meaning of hydrogen, and wherein

furthermore R? has the meaning of optionally substituted amine, as defined above,
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and wherein furthermore R® has one of the foregoing meanings and wherein R4 and
R* also have one of the foregoing meanings, one of the substituents R4 or RS having
the meaning of opfionally substituted amino and also being selected from the group
thereof which, together with the nitrogen atom to which they are bound, o form an

optionally substituted hydrazone group, originates. ¢

The starting point for the synthesis of compounds of this type according to the
invention is commercial 2,4,é-frichloropyrimidine (VIl), which may be reacted by
standard methods known to the person skilled in the art [see for example: B. Singh.,
Heterocycles, 31,1990, 2163-2172] to form compounds of general formuia [Vill').
These are then derivatised under condificns known to the person skilled in the art
[see for exampie: T.J. Delia, Journal of Heterocyclic Chemistry, 36, 1999, 1259-1262]
with compounds of formula R%H, wherein R? represents an optionally substifuted
amino compound, to form compounds of general formula (VI These are then
converted info the hydrazine of general formula (IX} in a further step with hydrazine
hydrate under standard conditions [see for example: Chesterfield et al, Journal of
the Chemical Society, 1955, 3478-3481], which is then reacted by reaction with
aldehydes of general formula R&-{C=0)-R7, according to the procedure below, to
form the comresponding hydrazones of general formula (X) [see for example:
Claesen, Bullefin des Societés Chimiques Belges, 68, 1959, 47-57; L.F. Kuyper,
Bioorganic & Medicinal Chemistry, 4, 1996, 593-6021. It is basically also possible in the
process to first react compounds of formula {VII') with hydrazine hydrate and
aldehydes io form the corresponding hydrazones and then to carry out
derivatisation with the compound R%E. in the foliowing procedure, E represents a
suitable ieaving group, as defined above, which makes possible the substitution of

Clby R? or R3, and R¢ and R7 are the same or different and are selected from:

- hydrogen,

- optfionally substituted alkyl,

- optionally substituted alkenyl,

- optionally sulbstituted alkynyl,
optionally substituted arvi, or

- optionally subsiituted heterocyciyi.
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C‘WC' E—R° CIWCE R%H RA el
i i
Ci R’ b R®
mit R2 = N .
X

(Vil) (Vi)

R of 2 — R NH—N=

R® W;:; 1:
vy (1X) )

5 {The diction

N/
in this case and throcughout the specification shall mean that the nitrogen
atom has substituents, which are in accordance with the meanings as defined in the

present invention.

10 Throughout the invention, if R? = R®, the reaction 1o the comresponding target
compound with R2 and R3 may basically also be carried out in one stage. {See for
example coresponding stages of Routes 1, 2, 3 of Examples of Production 105 o
12)).

15  The compounds (X} obtainabie in this way correspond o compounds according to
the invention of formula (I}, wherein X has the meaning of C where Ri=H, RZ
represents, in pc?ﬂcuior, an optionally substituted amino group, R® has one of the
foregoing meanings according fo the invention and wherein one of the substifuents
R4 or RS is hydrogen and the other respective substituent is an optionally substituted

20  amino selected from the group thereof which, together with the nitrogen aiom to

which they are bound, form an optionally substituted hydrazone group:
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J Re
kNWNH—Nzﬂf
N\fN

RS

The compounds according o the invention in accordance with Examples é and 8, in

particular, are aiso obtainable by the above-described synthesis pathway.

in order to obtain compounds according fo the invention in which R3 also
additionally represents an opfionaily substituted amino group, the reaction of the
compound of formula {VIl} is carried out in accordgance with the foregoing synthesis
orocedure under condifions known to the person skilied in the art [see for example:
T.J. Delig, Journal of Heterccyclic Chemisiry, 34, 1999, 59-1262] using compounds of
formuia R3-H, wherein R® represents an optionally substituied amino compound, o

form compounds of general formula (VIll"] and subsequent derivatisation with R%-E,

as defined above, and reaction fo the coresponding hydrazone compounds ds

shown above.

C’WC’ RE—H ClWCI R*—H RW@
S |

NYN Base ‘% N\KN Base ‘ N\EN
R

mERE=N. 3
Ci ‘ R mit R2 = N

(Vi) (VI (VI

bl

2

N N

\f H,0 N. =N N. =N
(VHI) (X (X)

in compound (X} therein, both the substituent R? and the substituent R? are bound to

the pyrimidine ring via ¢ respective nitrogen atom:

R cl R NH—NH : NH“—N:<R
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)(\N\“/\[/NH—-*NE<R?
N\l//fN

,

SN

The compounds according to the invention in accordance with Exampies 5 and 7. in
particular, are also obtainable by this synthesis pathway.

The following syninesis pathway provides o process for producing compounds
according fo the inveniion of general formula (I}, wherein X represents N and
wherein the substituents R? and R? represent optionglly subsiituted amino

compounds or optionally substituted heterocyclyl compounds, which are bound via
a hetero nifrogen atom.

The starting point for the synthesis of compounds of this fype of formuia (1) is
commercial 2,4,é-frichloro-1.3,.5-tnazine of formula (X1}, which may be reacted via
the described processes known to the persen skiled in the art.

in the process, commercial friazine {Xi) s inifially reacied under basic reaction
condifions with amine of general formula R4-NHE-R? by standard methods known to
the person skilled in the art [see for exampie.: K.A. Kolmakov, Joumnai of Meterocyclic
Chemistry, 45, 2008, 533-53%], to form compounds of general formula (X', The
resulfing amino tiazine (X'} may fthen be reacied analogousiy with further amines
R:-H and R2-H under basic reaction condifions via diaminofriazineg (X"} o form the
desired compound of general formuia {1} [see for example: H. E. Birket!, Magnetic
Resonance in Chemistry, 41, 2003,324-336; 1. P. Mathias, JACS, 114, 1994, 43246-4340].
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No =N Na,GO, N._zN Base No_.=N
\l/ Aceton \r
Cl 20.80 G cl mit B = N< \f’;
X3 (X1 ’ (X1")

R R
Cha NN - R N. N
Y Nogt RTH \H/ ST gs
l —rr -
NYN Base NYN
R® A R?
mit R2=N\<,
(X ’ (i

In compound (I} therein, both the substituent R2 and the substituent ®? are bound to

the fhazne rng via o respective nitrogen atom within the meaning of generdl
formula:

iy /R4
N N N
N N
b
N B
e

The compounas agccording to the invention in accordance with Examples 9, 10, 11
and 12, in pariicular, ore also obiainable by this synthesis pathway. [See for example

also corresponding stages of Routes 1 1o 5 of Examples of Produciion 11310 117).

in order o obtain comesponding nazine compounds in which either R or R® has
another of the above-meniioned meanings for R? and R from that of an opficnaly
substituted amino compound. the corresponding diaminofriczines (X'} and (X"}
may aiso be reacted with other nucleophiles to form compound {I} [see for

exampie: P.A. Belyakoy, Russian Chemical Bulletin, 54, 2005, 2441-2451]:
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4 /R4
H R Ci N N
/ 3 ~o8
Ch N O rMge g No N REH N R
i S \h/ R N\f“
N. =N Na,CO, No_.2N Base
Y Aceton Y . >/N P
Gl gﬂffE?O"C Ci m‘;tﬂa.—[\]%i LS
NG {(X1")
{XI} (X'
/R4 o /R4
Ch N N , RS Na N,
\’E/ RN 5 Ri~E \H/ P
N\fN — N\?N
|
N N
g PSRN
XMy

wherein R? has one of the foregoing meanings according to the invention and

wherein Eis a suitable leaving group. as defined above, or:

ﬁ /Rd “[“ R’
Ch Ny O g g ol N N 2 NN N
\“/ 2 R o N s R—H P \r SN ‘g
No =N NI N " r\I N
Na,CO, e
e ~ = N
Cl 2055“0"3 Gl mit R :N')(\, Cl
™~
(X1) (X1 (X1
4
' N 3 . i i
X T ~ R® R™—E /‘-N\\il/[\\ ’\‘\Hs
& T
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wherein R has one of the foregoing meanings according fo the invention and

wherein £ 5 a suifable leaving group, as defined above,.

In the context of the invention, compounds R-E, in particular #3-F and REE are those,
in which R? and k% have the meanings as defined above and in which E is a suitabile
feaving group which is capabie, in parficular, of substituting the chiorine afom in the

corresponding triazinyl or pyrimidine parent subsiance by means of the group R, as
defined above.

The reaction pathways shown here represent fypes of reaction which are known per
se and may be camied out in a manner known per se. Corresponding salfs are

obtained by reaction with o pharmaceutically accepiabie base or acid.

The reaciion between the various reactants may be carried out in various sclvents
and is not subject to any restrictions in this respect. Examples of suitable solvants
therefore include water, ethonol, acetone, dichlorcethane, dichioromethane,
dimethoxyethane, digivme, acetonitriie, butyronitriie, THF, dioxane, ethyiacetate,
butylacetate, dimethylacetamide, toluene and chicrebenzene. It is also possibie fo
carry out the reaction in a substantially homaogeneous mixture of water and solvents,
it the organic solvent is miscibie with water,

The reaction according to the invention between the reactants is caried out, for
example, ol ambient temperature, However, femperatures above ambient

temperature, for example up fo 70 °C, and temperatures below ambient

temperature, for exampie down 1o -20 °C or less, may also be used.

The pH, at which the reaciion occording 7o the invention between the reactants, in

parficular R? and R substitution, is carried out, is suitably adjusted.

The pH s adjusted, in particular during R? and R® subsfitution and aiso during
aminafion with R4&NH-R3, preferably by addition of o base. Suitable bases include
both organic and morganic bases. Inorganic bases such as, for example, LOH,
NaOH, KOH, CafOH}z, Ba{OH)z, LizCOs, KoCOsz, NasCCs, NaHCOs, or organic bases
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such as amines {for example, preferably friethylamine, diethylisopropylamine),
Bu«sNCH, piperidineg, morpholine, alkylpyndines are preferably used. Inorganic bases

are particularly preferably used, ond Na:COs:, LOH, NoOH and KOH are most
preferably used.

The pH may opticnally dlso be adjusted using acids, in parficular during cyciisation
to pyrimidinones. Suitable acids include both organic and inorganic acids. norganic
acids such as, for example, HCL HBr, HF, M504, HsPO4 or organic acids such as
CRCOOH, CHaCOOH, p-totuenesulfonic acid and the saits therect are preferably
used. inorganic acids such as HCI and H:5Cs and alse organic acids such ¢s
fiftuoroacetic acid (CRCOOH), rifluoroacetic acid anhydride [Ti:0] and gcefic

acid {CHaCOOH) or the sodium salt thereof [EYONa) are particulariy preferably used.

A person skiled in the art is capabile of selecting the most suitable solvent and the
opfimum reaction condifions, in parficuiar with respect to temperature, pH, cataiyst

ond solvent for the corresponding synthesis pathway.

The inventors have surprisingly found thot the compounds forming the subjeci-
matier of the present invention and corresponding o general structural formula (I}
act as hepcidin anfagonists and are therefore suitable for use as drugs for the
freatment of hepcidin-mediated diseases ond the accompanying or associafed
symptoms. in particuiar, the compounds according (o the inveniion are suitable for
the freatment of iron metabolism disorders, in parficular for the freaiment of iron

deficiency diseases and/or anaemia, in parficular in ACD and Al

The drugs containing the compounds of general structural formula {i) are suitable for
use in human and veterinary medicine.

The compounds according 1o the invention are therefore aiso suitable for the
production of a medication for the freatment of patients suffering from sympioms of
won deficiency anaemia such as, for example: fatigus, flisfiessness, poor
concenfratfion, low cognifive efficiency, difficulty in finding the comrect words,

forgetuiness, unnafural pallor, kritabiiity, accelerated heart rafe {fachycardia), sore
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or swollen fongue, enlarged spleen, cravings in pregnancy [pica), headaches, loss

of appetite, increased suscepfibility to infection, depressive moods or an ACD or an
Al

the compounds according fo the invention are therefore dlso suitable for the
produciion of a medication for the freatment of patients suffering from sympioms of

ron deficiency angemia.

Administration con foke place over o period of several months until there is an
improvement in iron levels, as reflected, for example, by the patient's haemogicbin
value, fransferrin saturafion and femtin value, or there is a desired improvement in

the health state impairment caused by iron deficiency anaemia or by ACD or AL

The preparafion according fo the inveniion may e taken by chiidren, adolescents
and aciulis,

The compounds of the present invention may addifionally dso be used in
combinction with further active ingredients or drugs known for the freaiment of iron
metalbolism disorders and/or with aclive ingredients or drugs which are administersd
s an aceompaniment fo agents for the freatment of diseases associated with iron
metabolism disorders, in parficular with iron deficiency and/or ancemia, Examples of
such agents which may ke used in combination for the treatment of iron
metakolism disorders and other diseases associated with ron deficiency and/or
angemia may include, for example, ron-containing compounds such as, tor
example, iron salls, iron carbohydrote complexes such as iron-maltose or ron-dextrin

comptexas, vitomin D and/or derivaitives thereof.

The compounds used in combinafion with the compounds gecording to the
invenfion may be administered boih orally and parsnierally, or the compounds
according fo the invention and the compounds used in combination may be
administered by a combinafion of said methods of administration.
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the compounds according o the invention and the aforementioned combinations
of compeunds according to the invention with further active ingredients or drugs
may be used in the treatment of iron metabolism disorders such as. in parficular, iron
deficiency diseases and/or anaemia, in parficular anaemia in cancer, anasmia
friggered by chemotherapy, anaemia triggered by infiammation {Al), anaemia in
congestfive heart fallure [CHF], anacemio in chronic kidney disease stage 3-5 {CKD 3-
o}, angemia friggered by chronic infiammation (ACD), anaemia in rheumatoid
artrritis [RA}, anaemia in sysiemic lupus erythematosus [SLE) ond anaemic in
infiommatory bowel disease (BD), or for the production of meadications for the
freatment of these diseases.

The compounds cccording fo the invenfion and the aforementicned combinations
of compounds according 1o the invention with further aefive ingredients or drugs
may be used, th particuiar, for the production of medicaiions for the freatment of
ron deficiency anaemia such as iron deficiency ancemia in pregnant women,
latent iron deficiency anaemia in children and adolescents, ron deficiency
anaemia due to gastrointesfinal abnormalifies, iron deficiency anaemic due o loss
of blood, for example due to gastrointestinal bleeding (for exampie due to ulcers,
carcinomas, haemorrhoids, inflammatory disorders, taking of acetyisalicyiic acid).
menstruation, injuries, iron deficiency anaemia due to psitesis {spruel, iron deficiency
aneemia due to reduced iron absorpiion through food, in parficuler in the case of
chiidren and adoilescents with sefeciive eafing, immunodeficiency due to iron

deficiency anaemia, impairment of brain function due o ron deficiency anaemia,

restiess leg syndrome,

The use gccording to the invention leads to an improvement in ron, haemoglobin,
ferdtin ond fransterrin values which is accompenied by an improvement in short-ferm
memory tasts {STM), in tong-ferm memory tesis [LTM), in Raven's progressive matrices,
in the Wechsler adult intelligence scale [WAIS) and/or in the emoiional coefficient
(Baron EQ-L YV test: youth version), or by an improvement in neutrophile ievels,

anfibedy levels and/or tymphocyte funclion, in paricular in adolescenis and
children, but alsc in adults,
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The preseni invention further relafes fo pharmaceuiical compositions containing. one
or more of the compounds according fo the invention corresponding to formula {1},
and opfionally one or more further pharmaoceutically active compounds and

opfiondlly one or more pharmacologicolly acceptable carriers and/or auxiliaries

and/or solvents.,

These are conventional phamaceutical carers, auxliariies or solvenis. Said
pharmaceufical compositions are  suitable, for example, for infravenous,
infraperitonea, inframuscuiar, intravaginat, intrabuccal, percuianeous,
sulbcutaneous, mucocufaneous, orgl, rectal, fransdermal, topical, infradermal,
intragastral or intracutaneous application and are present, for example, in the form
of pills, tallets, enteric-coated tablets, film tablets, layer ablets, sustained-release
formulations for oral adminisiration, subcutaneous or cutanecus administration {in
parficular as plasters), exfended-releqse formulations, dragess, pessaries. gels,
ointments, syrup, granules, suppositories, emulsions, dispersions, microcapsules,
microformulations, nonoformulafions, liposomal  formulations, copsules, enferic-
coated capsules, powders, inhaolation powders, microcrystaline  formuiations,
inhalation sprays, powders, drops, nose drops, nasal sprays, aerosols, ampouies,

solutions, juices, suspensicns, infusion solutions or iniection solufions, etc.

The compounds acccerding to the invenfion and pharmaceuiical compositions

containing these compounds are preferably applied oraliy and/or parenteraity, in
parficular infravenousiy.

For this purpose, the compounds according to the invention are preferably present
in pharmaceutical compeositions in the form of pills, tablets, enteric-coated tablets,
fitm tablefs, layer fablets, sustained-reiease formuiaiions for oral administration,
extendec-release  formutations, dragees, granules, emulsions,  dispersions,
microcapsules,  microformulations,  nonoformulations,  liposomal  formulations,
capsuies, enteric-coated capsules, powders, microcrystaline formutafions, powders,

drops, ampoules, solutions, suspensions, infusion solutions or iniection soiufions.
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The compounds Gecording to the invention may be administered in pharmaoceutical
compositions which may contain various organic or inorganic carriers and/or
auxiliaries, of the fype conventionally used for pharmaceutical purposes, in
particutar for solid drug formulations such as, for example, excipients such as
saccharose, starch, mannitol, sorbitol, laciose, glucose, cellutose, tale, calcium
phosphate, calcium carbonate), binders (such as cellulose, metnhyiceliviose,
hydroxypropyleeliulose, nolypropyvipyrrolicdone, gelatin, gum arabic,
polyethylenegiycol, saccharose, starch), disintegration agents [such as starch,
hydrolysed starch, carboxymethyicelluiose, calcium salt of carboxymethyicelivioss,
nydroxypropyl  starch,  sodium  giycol siarch, sodium  bicarbonate, calcivm
phosphate, calcium citrate), iubricants or iubricating agents (such as magnesium
stearate, folc, sodium laurylsuifate), o flavouring [such as citric acid, menthol,
glycing, orange powder), preservatives (such as sodium benzoate, sodium bisulfite,
methylparaben, propylparaben), stabilisers {such as cifric acid, sodium eitrate,
acefic acid) and muiticarboxylic acids from the fitriplex series such as, for example,
diethylenefriamine pentaacetic acid [DTPA), suspending agents  {such  as
metnyicellulose, polyvinylpyrolidone, aluminium stearate), dispersants, diluents {such

as water, organic solvents), besswax, cocoa butter, polyethyieneglycol, white
petfrolaium, etc.

Liquid drug formulations such as solutions, suspensions and gels conventionally
contain a liguid carrier such as water and/or pharmaceutically acceptable organic
solvents. in addition, liguid formulations of this type moy aiso coniain oH-adiusting
agents, emuisifiers or dispersing agents, buffering agents, preservatives, wetling
agen’s, geling agents {for example methylceliviose), colorants and/or fiavourings.
Tne compasifions according to the invention may be isotfonic, in other words they
may have the same osmolic prassure as biood. The isotonicity of the compaosition
may be adjusted by using sodium chloride or other pharmaceutically acceptable
agents such as, for example, dextrose, maliose, boric acid, sodium farfraie,
propyleneglycol or other inorganic or erganic soluble substances. The viscosity of the
liquid compositions may be adjusted using « pharmaceutically cccepiable
thickener such as methylcelluiose. Other suifable thickeners include, for example,

xanthan, carboxymethyicellulose, hydroxypropvicelivlose, carbomer and the like.
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The prefered concentration of the thickener will depend on the selected agent.
Pharmaceutically acceptable preservafives may be used fo increase the stability of
the ligquid compaosition. Benzyl alconol may be suitable, although a large number of
preservatives including, for example, paraben, thimerosal, chiorobutano! or
benralkonium chioride may also be used.

The active ingredient may be administered, for exampie, in a unit dose of 0.001
ma/kg to 500 mg/kg body weight, for example up to | to 4 times per day. The
gosage may be increased or reduced according 1o the age, weight, condition of

the pafient, severity of the disease or method of adminisfration.

A preferred embodiment refates fo the use of the compounds according to the
invention, and of compaositions containing the compounds according to _ifhe
invention, and atsc of the combined preparations according to the invention
contdining the compounds and compaosifions according to the invention, for

progucing a drug for oral or parenteral administration.

Tne inveniion is illustrated in more detall by the foliowing examples. The examples
are merely explanatory, and the person skilled in the art can extend the specific
exampies to further claimed compounds.
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EXAMPLES
PHARMACOLOGICAL ASSAYS
The icliowing materials were used:
Reggenis Batch Ne. Commenis

MDCK-FPN-HaloTag Clone 7

Hepcidin 100 uM Stock solution in

werter

satch# 571007

Peplides infernationagl

HaloTag®TMR Ligand

Baich# 257780

Promega, Cat#G825]

Opera confocal plate imager PerkinBElmer

Perkin Bmer 384 Cell carmrier piates Cat#6007430

Faratormaldehyde Batch# 080416 Electron Microscopy
Sciences
Cat#15710-5

orags

Biostatus, Cat No: DR51000

the antagonistic effect against hepcidin of the pyrimidine and triczine compounds

of the present invention was determined by means of the ferroportin internaiisation

assay described below.

Frinciple of the terroporfin inferndiisation assay

Low molecular weight organic compounds which counteract the biclogical effects

of hepcidin on its recepfor, the iron exporter ferroportin (Fpn) were identified on the

basis of thelr ability to inhibit hepcidin-induced intemaiisation of Fpn in living celis. A

staple cell line (Madin-Darby Caonine Kidney, MDCK) was produced for this purpose

fo express constifutively human ferrcportin which is fused recombinantiy with o

fluorescent reporter profein (HaioTag®, Promega Corp.) at its C terminus. The

internaiisation of Fpn was monitored by marking these cells with fluorescent ligands

{HaloTag® TMR, tetramethyirhodamine) which aftach themselves covalently to the

HaloTag reporter gene fused with the Fon. Images produced by confocal
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fiuorescence microscopes showed cell surface iocalisation of Fon in the absence of
hepcidin and the absence of Fon surface colouring in the prasence of hepcidin,
Optimised image analysis algorthms were used to detect the cell surface and 1o
guantity the corresponding membrane fluorescence associated with the Fpn-
HaloTag fusion protein. This assay aliows guantitative image-based analysis for
quickly evaluating compounds capabie of biocking hepcidin-nduced
intfernalisafion of Fpn, This assay is a direct in vitro equivalent of the in vivo action
mechanism proposad for drug candidates, and is therefore suitabie as an initial
assay with a high throughout for identifying compounds which counteract the effect
of hepcidin on its recepior terroportin,

Details of assay procedure

s 7500 celis perwell (IMDCK-FPN-HaloTag) were franstarred per well in 50 1l
DMEM medium [Dulbeccos Modified Eagle Medium with 10 % foetal hovine
serum (FBS] containing 1 % peniciliin, 1 % streptomycin and 450 pg/ml G-418)
in microtire plates with 384 wells {384 celi carer plates, Perkin Bmer, Cat. No.
6007430], then incubaied overnight at 37 °C/5 % CO-.

¢ The volume of the medium was reduced to 10 yi and 10 4l of 5 pM HaloTag-
TMR ligand {Promega, Cat. No. G 8251} were added in DMEM medium in
order to stain the Fpn-HaloTag fusion profein.

® 15 minincubation at 37 °C/5 % CQOx.,

¢ HaloTag-TMR ligand was removed, the cells were washed with fresh DMEM
mediuvm, and the volums was reduced o 20 ul DMEM medium,

« 3yl of asolulion of the test compaound [dissolved DMSC) were added per
well (10 yl final volume).

e 7 ul of 43 um hepcidin (Peplides International, Cat, No. PLP-4392-5, 100 uM
stock soiution in water diluted in DMEM medium) were added per well to a
fingl hepcidin concentration of 100 nM.

¢ The celis were incubated ovemight at 37 °C/5 % CO;.

e The celils wers fixed by adding paraformaidenyde [PFA, Electron Microscopy
Sciences, Cat. Na. 15710-5} directly fo the cells to give o final concentration

of 4 %, and then incubated for 15-20 minutes at room tempergiure.
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The PFA solufion was removed and the cells washed with PBS [phosphate-
buffered saline solution), 3¢ Wl remained in the piafe in each case.

20 yl Dragb [Biostatus, Cat. No. DR 51000) were added to give a final
concenfration of 2.5 pM in order to stain the nuclel, and the plates were
secied with foil plate seqis.

The piates were analysed using the Opera plate imager (Opera Confocal
Piate iImager, Perkin Elmer) with 7 images pear well; 440 ms exposure fime per
image, 1 uM focal height,

Data analysis

L]

Optimised algorithms were used for image analysis 1o detect and guantify the
fluorescence associated with the cell surface as a measure of the cell surface
iocdiisation of Fpn-Halotag.

The finai display corresponded fo the percentage of cells which exhibited
membrane fluorescence: wells freated with 100 nM hepcidin produced the
lowest values [negative control display = 0 % inhibition of Fpn internalisation)
and welis which had not been freated with hepcidin produced the maximum
percentage of cells with membrane fluorescence {positive control display =
100 % inhibition of Fpn infernalisation).

On each plate, the median of the é positive and 6 negative conirol vaiues
was used to calculate the perceniage inhibition of tested compoundsin
accordance with the following formula;

Rneg - Rcompound

I = J00 X commmemnvcnmmmmmams e nn
Rneg - Rpos
whersir, Resos nositive conirol agisplay value (median)
“Rneg negative confrol dispiay value {median)
Reampeund display vaiue of the fested compound

l percentage inhibifion of the respective compound



>3V) z

Za

- 134 -

In cose activity assays dilution series (11 concentrations, 1:2 dilution steps) of

the compoundas were tested {concentration range from 0.04 to 40 uM), and

standard signai values of replicated tests {on average 4 fifrasfions on

independent plates) were used for curve adaptation according to a robust

standard dose action model with four parameters flower asympiote, upper

asymgptote, IC50, gradient).

The foliowing results were obtained for the Exampies:

VA
{Median
inhibition [%)
Exampie Compound 1C50 [uM]

: at 10uM
substance
conc.)

O/

P

=

U
NN <50 > 50
=N

. |

Cl
H CFy
\/g/N\m\ =
NN NN/
~ N > 40 < 50
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Example Compound 1C50 fuM]
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Example
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IC50 [uM]
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Example Compound tC50 [uM]
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Example Compound IC50 [pM]
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EXAMPLES OF PRODUCTION 1 TO 12

The ideniificafion and the purily of compounds 1 1o 12 were analysed by HPLC-MS

{high performance liguid chromatography with mass specirometry) or by HPLC with
5 UV detection (PFDA. phofodiode array).

The following method was used nere;

Method: MS19_7MIN_HIRES_PQS / High resolution method
10 Stationary phase / column, Waters Aflantis dC18 100 x 2.1 mm,
3 um column, 40 °C
Mobile phase: A - 0.1 % formic acid fwarfer)
B~ 0.1 % formic acid {acetonitrite)
Flow rate: 0.6 mi/min

15  iniection volume: 3

UV detector: 215 nm {nominai)
or
MS getection: TIC {totalion count)
Gradient | Organic
Time (min} confent
{ %)
0.00 3
500 100
5.40 100
5.42 5

20

HPLC-MS System:  Shimadzu LOMS 2010EV system
Mass range: 100-1000 m/z

Sconraie: 2000 amu/sec

28
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Compound according fo Exampie 1:

isopropyt-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-yl)-amine:

HP-BO02012-C01

MW: 244 2%

Manutacturer BIONET

LV specirum: A max inm]; 214, 235, 321, 345,
HPLC-MS: [m/z] : 245

The result is shown in Fig. 1.

Compound gccording fo Example 2:

N-{5-Chioro-é-metnyl-2-pyridin-2-vi-pyrimidin-4-yli-N'- {4-triffluoromethyl-pyridin-2-yl)-

ethane-1,2-diamine

ROUTE 21

{Ili
W Cl

N Br s
St Mg N NN MgG
cmb + HZN/\‘/E\H-iz B Fqc{j/ NH, S S —
E P i

NF
Genersl Procedure 65

General procedure 65

N¥TE-[4-Trifluoromethyl-pyridin-Z-yl)-ethane- 1, 2-diamine

o, N
| .. 1CF,
\i‘/\\_\/l\'\/\;};)\/ &
[
NN

i | General Procesuress
\\/E %/h
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2-Bromo~4-ftrifluoromethyi)pyridine {500 mg, 2.2 mmol) and ethane-1,2-diamine (12.5
mi, 187.5 mmol} were heated under refiux for 2 h. After cooling, the mixiure was
concentrated in vacue and the residue was parfifioned betwesn DCM and water.
The agueous phase was extracted with DCM and the combined organic phases
were washed with water, dried {MgSQO4) and concentrated in vacuo fo give the titie
compound (330 mg. 72%) which was used without further purification. The

compound could not be defected by HPLCMS therefore structure was confirmed by
NME,

General procedurs 64:

N-{5-Chiore-6-methyl-2-pyridin-2-yi-pyrimidin-4-ylj-N'- (4-friftuoromethyi-pyridine-2-y1) -
ethane-1,2-diamine {Example 2)

4,5-Dichioro-6-metnyl-2-pyndin-2-vi-pyrimidine (144 mg, 0.63 mmol) was added to a

solutiors of N*1*-{4-Frifluoromethyl-pyridin-2-ylj-ethane-1,2-diamine (120 mg, 0.63
mmol} in MeCN {5 ml} and the mixiure was sfired at room femperature for 18 h
followed by healing under reflux for 4 h. After cooling, the mixture was

concenfrated in vacuo. The crude residue was purified by column chromatography

with EfOAC / heptane {0:100 -100:0) as the eluent to give the fitle compound (35 mg,

13%).

MW: 408 8
HPLCMS (Method A as described for the compounds of examples 13-104):
im/z]: 408.9

Fig. 115 shows the chromatograms/specira of the compound of exampie 2.
[C50 {uM]: =40
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Compound according to Example 3:

5-(Z-Fluoro-benzyl)-2-pyridin-2-vl-pyrimidine-4, 6-digmine

=

N
I

4

HP-ABOO2020-B09

MW: 295,31

Manufacturer BIONET

UV spectrum: & max inm}: 195, 225, 293
HPLC-MS: [m/fz] : 296

The result is shown in Fig. 2.

Compound according to Example 4;
N* - {S-Triflucromethyi-pyridin-Z-yll-ethane- 1, 2-diamine

In @ similar fashion using route 21 general procedure 65 (see example 2], 2-bromo-5-
(trifluoromethyijpyridine {100 mg, 0.44 mmol} and ethane-1.2-diamine (2.5 ml, 37.5
mmol} gave the file compound (40 mg, 65%) which was used without further

purification. The compound could not be detected by HPLCMS therefore structure
was confirmed by NMR.

N-{5-Chioro-é-methyl-2-pyridin-2-yi-pyrimidin-4-yl}-N'- {S-triftuoromethyl-pyridin-2-yl}-
ethone-1.2-diamine (Example 4)

In a simitar fashion using route 21 general procedure 64 (see example 2), N*1 *~{5-

trifiuorometnyi-pyridin-2-ylj-ethane-1,2-dicmine {40 mg, 0.32 mmol) and 4,5-dichiore-
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s-methyl-2-pyridin-2-vi-pyrimidine {77 mg, 0.32 mmol} in dioxane {5 mi) gave e fifie
compound. '

MW: 408.8

APLCMS (Methad A as described for the compounds of examples 13-104)

5 [m/z]: 40%

Fig. 116 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 4.
[C50 [uM]: >40

10
Compound according to Example &:
3-[{2,6-Dimorphoiin—4—yl—pyrimidin—4—yi)—hydrczonome’rhyi]—pheno!
o/\
PP
W \N/ [ AN
N /N =
e |
rN\\i OH
S
15 O
HP-ANMODO3030-E11
MW: 384.43

Manufacturer VITAS M LABS
UV spectrum: . max [nmj: 214, 235, 321, 345,
20 HPLC-MS: [m/z} : 385

The result is shown in Fig. 3.

Compound according o Exampie &

25 4—[(Q-Mefhyi-éwmorpholin—4—y%»pyrimidin—A—y!}mhydmzonomeThyi}-benzene—1,S-diol
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9/\1 OH

HP-AAGD4168-B1T
MW: 32935
5 Manufacturer ASINEX
UV specirum: h max {nm: 212, 241, 344
HPLC-MS: [m/z] : 330

The result is shown in Fig. 4.

Compound according to Exampie 7;
2-{(2,é~Dimorpholih~4-yi-pyrimidin-zi—yi)—hydrc:zonome?hyﬁ-pheno!
07

| i

H
SIS

N\;,N —
N
)
\O/‘
i5  HP-ANOQO3030-F11

MW: 384.43
Manutacturer VITAS M LARS
UV spectrum: k max [nmi: 222, 284,332
HPLC-MS: [mi/fz) 385

20

The resulf is shown in Fig. 5.
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Compound according fo Exampie &:

N-[1-{4-Fluorc-phenyl)-ethylidensl-N'- (2-methyl-é-morpholin-4-yl-pyrimidin-4-yi}-
hydrazine

o/\i
N

HP-AAQD4168-D11

MW: 32937

Manufacturer ASINEX

UV spectrum: A max [nmi: 198, 230, 322

HPLC-MS: [m/z] . 330
The result is shown in Fig. 6.

Compound according 1o Example 9:

2-[{4.6-Dimorphoiin-4-yl-[1,3,5] trigzin-2-yl)-hydrazonomethyl]-4-methoxy-phenol

/
HO @]
O/\. I}i_
N\”/NWNH
|
N%N
|
N
)
\O
HP-AAQ04154-A01
MW: 415,45

Manufacturer ASINEX
UV speactrum: & max [nm]: 232, 290, 343
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HPLC-MS: Im/z} : 414

The result is shown in Fig. 7.

Compound according 1o Example 10:

(4-imidazol-1-yl-6-morpholin-4-vi-[1,3,51riazin-2-yi}-diphenyi-amine

0™

K/N\E/NVN Y

HP-ANOO4C3%-HO4

MW: 399 .48

Manufacturer VITASMLAB

UV spectrum: L max [nm]: 195, 239
15 HPLC-MS: [m/z] : 400

The result is shown i Fig. &,

20 Compound according to bxample 11:

(4-midazol-1-yi-6-morpholin-4-yl-[1,3, 5lfriczin-Z-yvi)-methyi-phenyl-amineg
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HP-ANO04039-FO4
MW: 337.38
5 Manufacturer VITASMLAB
UV specirum: i max [nmi: 190, 202, 235
HPLC-MS: im/z] : 338

The result is shown in Fig. 9.

10 Example 12
{4,6-Dimorpholin-4-yi-[1,3,5] triazin-2-y1}-{2-methyl-guinclin-é-yl}-amine

Y @
2 Sy 1
!?\/%!\ DIPEA, Dioxans. S6(OTH NN
(\?y/\N//\C\ : 2 (\N/\N//\N 2
o._/ General Procedure 6 o \/ ad

1

15 é-amino-2-methyiquincline (30 mg, 0.19 mmol) was added f¢ a solution of 2-chioro-
4, 6-dimorphoiin-4-y-[1,3,5lriazine {50 mg. 0.18 mmol} in dioxane [0.5 ml) followad by
DIPEA (92 ul, 0.53 mmol} and the mixture was heated ot 50°C for ! h. The
temperature was increased fo 90 °C for 1 h and 100 °C for 18 h. Only 4 % conversion
1o desired produci had occurred therefore the mixiore was fransterred to @

20 microwave tube fogether with an excess of é-omino-2Z-methylquinoline and cataiviic
scandium Triflate. The mixture was heated gt 150 °C in the microwave for a total of
3.5 h. aAftercooling, the mixture was concentrated in vacua, The crude residue was
trifurated from MeQOH to give the titie compound {17 mg, 24 %).

MW: 407 48
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HPLCMS {Method A as described for the compounds of examples 113-117): [m/z]:
408

Fig. 112 shows the MS chromatogram, the MS specirum and the PDA chromatogram

of the compound of example 12
HCSC [uM]: <50

EXAMPLES OF PRODUCTION 13 TO 104:

The following analyticat methods were adopted in Examples 13 1o 104 below:

Analyitcal HFLC-M3

Method A

Column: Waters Atlanfis dC18 (2.1 x 100 mim, 3 um column)

Flow rate 0.6 mi/min

Solvent A: 0.1 % formic acid/water

Solvent B: 0.1 % formic acid/acetoniirie

Injection volume: 3 4l

Column temperature 40 °C

UV detection wavelength: 215 nm

Huent: & min {= minutes) o 5 min, constant gradient from %5 % solvent A + 5 %
solvent B 1o 100 % solvent B: 5 min fo 5.4 min, 100 % solvent B; 5.4 min 1o 542 min,
constant gradient from 100 % solvent B fo 95 % solvent A + 5 % soivent B; 5.42 min to
7.00 min, 95 % solvent A + 5 % solvent B

Method B

Cotumn: Waters Atlantis dC18 (2.1 x 50 mm, 3 um)
Solvent A: 0.1 % formic acid/water

Solvent B: 0.1 % formic acid/acetonitrile

Flow rate 1 ml/min

injection volume 3 4l

UV detection wavelengih: 215 nm
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Eluent: 0 fo 2.5 min, constant gradient from 95 % solvent A + 5 % solvent B to 100 %

solvent B; 2.5 min {0 2.7 min, 100 % solvent B: 2.71 10 3.0 min, 95 % sclvent A + 5 %
soivent B.

Method C

Column: Waters Aflantis dC18 (2.1 x 30 mm, 3 um column)

Fow rate 1 ml/min

Solvent A: 0.1 % formic acid/water

Solvent B: 0.1 % formic acid/acetoniirie

Injection volume: 3 1l

UV detection wavelength: 215 nm

Bluent: 0 min 10 1.5 min, constant gradient from 95 % soivent A + 5 % solvent B to 100
% solvent B; 1.5 min ic 1.6 min, 100 % soivent B; 1.60 min fc 1.61 min, constant
gradient from 100 % soivent B 10 $5 % solvent A + 5 % solvent B; 1.41 mih 0 2.00 min,
95 % solvent A + 5 % solvent B,

MS detection using Waters LCT or LCT Premier, or Q& or ZMD

UV detection using Waters 2994 photodiode array or Waters 2787 UV or Waters 2788
Uv

fhethod D

Column: Aflantis dC18 50 mm x 3 mm; 3 um

Maobile phase A 0.1 % formic acid/water

Mobile phase B: 0.1 % formic acid/acetenitrile

Flow rate 0.8 ml/min.

Detection wavelength: Diode array spectrum i max (with scan in range of 210-350
nmj

Samping rate: 5

Column temperature: 35 °C

injeciion volume: 5

Biuent: C min 25 % solvent A + 5 % soivent B, 0.2 min 95 % solvent A + 5 % solvent B; 0.2
min fo 3.2 min constant gradient from 95 % solvent A + 5 % solvent B fo 5 % solvent A

and 95 % soivent B; 5 min 5 % solvent A and 93 % solvent B: 5 min fo 5.2 min constant
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gradient from 5 % solvent A and 95 % solvent B 1o 95 % solvent A + 5 % solvent B: 5.5
min 25 % solvent A and 5 % solvent B,
MS detection using Waters LCT or LCT Premier, or ZQ or ZMD

UV detection using Waters 2996 photodiode array or Waters 2787 UV or Waters 2788
uv

Methed E

Column: Phenomenex Gemini C18 2.0 x 100 mm; 3 um

Mobile phase A: 2 mM ammonium bicarbonate, buffered to pH=10

Mobile phase A: acetonitrile

Fow rate 0.5 mi/min.

UV defection wavelength: 215 nm

Column femperature: 40°C

Injection volume: 3 4l

Euent: 0 min 95 % solvent A + 5 % soivent B, 0.2 min fo 5.50 min, consfant gradient
from 95 % soivent A + 5 % solvent B to 100 % solvent B: 5.50 — 5.90 min 100 % solvent B

5.90 - 5.92 min gradient from 100 % solvent B 1o 95 % solvent A + 5 % soivent B.

Preparative HPLC — Nevuiral conditions

Column: Waters SunFire Prep C18 OBD {5 um 19 x 100 mm)

- Flow rate 20 mil/min

Solvent A: Water

Solvent B: acetonitrile

injection volums: 1000y

Column temperaiure: ambient femperature

Detection: UV-based

Fluent: 0 min to 2 min, § % solvent B + %5 % solvent A; 2 min to 2.5 min constant
gradient fo 10 % solvent B + 90 % solvent A, 2.5 min 1o 14.5 min constant gradient fo
100 % soltvent B 14.5 min to 16.5 min, 100 % solveni B; 16.5 1o 14.7 min constant
gradientto 8% B + 95 % A; 16.7 minto 17.2 min, 5 % solvent & + 95 % salvent A,

Giison semi-preparative HPLC modute with 119 UV detector and 5.11 Unipoint control
software
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Preparative HPLE -~ Acidic conditions
Column: Waters SunFire Prep C18 OBD (5 um 19 x 100 mm)
How rate 26 ml/min

Soivent A: 0.1 % TFA [/ water

Soivent B: 0.1 % TFA / acefonitrile

infection veiume: 1000

Column Tempergiure: ambient temperature

Defection: based on mass

Huent: 0 min fo 1 min 90 % solvent A + 10 % soivent B; 1 min fo 7.5 min, constant
gradient from 90 % solvent A + 10 % solvent B 1o 100 % solvent 8: 7.5 min fo ¢ min, 100
7 sotvent B: 9 min to 9.1 min, constant gradient from 1000 % solvent B to 90 % solvent
A+ 10 % solvent B 2.1 min to 10 min, 90 % solvent A + 10 % solvent &.

Waters Micromass platform LT single quadrupole mass specirometer,

Waters 600 solvent delivery system

Waters 515 auxiliary pumps

Waters 2487 UV detector

Gllson 215 autosampler and fraction coliector
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Preparative HPLC ~ Basic condifions
Column: XBridge Prep C18 OBD (5 um 19 x 100 mm)

Flow rate 20 mi/min

Solvent A: Water + 0.2 % ammonium hydroxide
S Solvent B: geetonitrile + 0.2 % ammonium hydroxide
injection volume: 1000 i
Column temperature: ambient temperafure
Detection: directed UY
Eluent: 0 min 1o 2 min, 5 % solvent B + 95 % solvent A: 2 min to 2.5 min constant
10 gradient 1o 10 % soivent B + 90 % soivent A, 2.5 min 1o 14.5 min constant gradient 1o
100 % solvent B; 14.5 min 1o 16.5 min, 100 % solvent 8 16.5 to 14.7 min constant
gradientfo 5% B + 95 % A; 16.7 min fo 17.2 min § % solvent B + $5 % solvent A,
Gilson semi-preparative HPLC moduie with 115 UV detector and 5.11 Unipoint conirol

software

15
Flash silica gel chromatography was caried out on silica gel 230-400 mesh or on pre-
packed sitica carfridges.
Microwave reacfions were caried out using o CEM Discover or Explorer focussed
microwave device.

20

Naming of compounds

Some compounds were isoiated as TFA or HCI salts, but this is not refleciad in their
chemical names. in the contexi of the present invention, the chemical name
therefore denotes the compound in neutral form and as the TEA sait or some ofher

25 salt, in parficuiar o pharmaceuticadlly acceptabie sait, where appiicable.
Abbreviafions:

nBuli n-butyllithium
nBUOH n-tutanol
cat - catalyfic
30 mCPBA m-chioroperoxybenzoic acid
DCM dichloromethane
DIPEA N N-dilsopropyiethylamine

DiF NN-dimethyvliormamice
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EO diethyiether
EtOAC ethyl acetaie
EtOH ethanol
h hour(s)
HPLC high performance liquid chromatography
LIHMDS ithium hexamethyldisiazide
MeCN acetonifriie
MeCOH methancl
min minufe(s)
MW molecutar weight
NaOMe sadium methoxide

Pds(dbajs  iris{dibenzylidene acetone)dipaliadiumi0)

nProOH n-propanol

Py pyridine

TEA friethylamine

THF refrahydrofuran

TMSOTY frimethyisivtirifluoromethanesulfonaie

IC50 [uM] values were determined in the above-described manner.

Seme sfarting compounds are commerciolly availabie, for exampie some
dichloropyrimidinegs and frichioropyrimidines. These were reacted by a method
simitar fo the generally described methods of synthesis Isee patent fext and
following general procedures), as known o the person skilled in the art, 1o form the
end products. 4,é-dichioropyrimidine [1193-21-1] and 2,4,6-frichioropyrimidine [3764-
01-01] from Sigma Aldrich are mentioned as examples of commercial starting
compounds.
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Example 13

The compound of BExample 13 was produced in accordance with the following

Route 1:
5 ROUTE 1
OMe R’
RIB(0OH),. PdPPh,},Cl, N s
Na,CC,(aq), MeGN /\?/ R
\ ¥ Na N
OMe OMe R T T,
%\I(Cl RRNH, DIPEA ) N‘F{S General procedure 2 R
P I
NYN General procedure 1 N\\T/N R3B(OH),, Pd(PPh),
| i K,COy DMF / H,0
OMe R°
Ay R
(Generai procedure 3 NYN
RS

General procedure 1:
2-{Chloro-5-methoxy-pyrimidin-4-yl }-isopropyi-amine

10 lso-propylamine (0.86 mil, 10.02 mmol) was added dropwise fo o solufion of 2.4-
dichioro-5-methoxy-pyrimidine {1.62 g, .11 mmol} and DIPEA {1.91 mi, 10.93 mmdal} in
EtOH {33 mi). The reaction mixiure was stired at room femperaiure for 29 h and
concentrated in vacuo. The residue was dissolved in EfFOAC ang washed with
saturafed aaueous NaHCCsg solution and brine. The organic phase was dried

15 {Na:SO4) and concentrated in vacue, The crude product was purified by column
chromatography, with ETOAC [ hepiane (45:55) as the eluent fo give the fitie
compound {1.1 g, 60%).
MW: 201.66
HPLCMS {Method Bj:im/zl: 202

20
General procedure 2:
lsopropyl-{5-methoxy-2-phenykoyrimidin-4-yt-amine (Example 13)
Bis{triphenyiohosphine)paliadium i} dichloride {27 mg, 36 pmol} was added to o

mixture of {2-chloro-5-methoxy-pyrimidin-4-yil-isopropyl-aming {150 mg, 0.75 mmoal},

Y
O

phenyl boronic acid (90 mg, 0.75 mmolj, NapCOsg {1 M solufion in water, 0.75 ml, 1.50

mmel} and MeCN {1.5 ml} in ¢ microwave fube, The mixiure was de-gassed with N
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for 5 min. The reaciion mixiure was heated af 150 °C for 5 min in the microwave. The
reaction mixture was filtered and the organic phase of the filtrate was separated.
The aqueous phase was exiracted with ETOAC {x 3}. The combined organic phases
were dried {Na:SO4) and concenirated in vacuo. The crude product was purified by

oreparative HPLC {neuiral condiiticns) 1o give the title compound (95 mg. 52%;.
MW, 243.31

HPLCMS [Method A):mi/z); 244

Fig. 10 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of exampis 13.

1C50 [Ml: =50

Example 14

Isopropyl-{5-methoxy-2-pyridin-4-yi-pyrmidin-4-yl-amine

In a simitar fashion using route 1 general procedure 2,
bis{fiphenyiphosphinelpdliadiumill} dichioride {34 mg, 51 umal), (2-chloro-5-
methoxy-pyrimidin-4-yi}-iscoropyl-amine (200 mg, 1.0 mmol}, pyndin-4-yl boronic acid
(120 mg. 1.0 mmol}, NaxCOs (1 M solution in water, 0.5 mil, 2.0 mmol) gave the tifte

compound (20 mg, 7%} after purification by preparative HPLC [neuiral condifions).
MW: 24430

HPLCMS {Method Aliim/z): 245

Fig. 11 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 14.

IC50 [uM]: >50

Exampie 15

General procedure 3

tsopropyi-[5-methoxy-2-{1H-pyrrok-2-yljoyrimidin-4-vli-amine
{2-Chioro-5-methoxy-pyrimidin-4-vl}-isopropyi-amine (2.2 g, 0.99 mmol}, potassium
carbonate 10.27 g, 1.9 mmol}, N-Boc-2-pyrrole boronic acid {0.31 g, t.4mmoll, in DMF
(3 mi} and water [1.5 ml] were de-gassea and
fetrakis{iriphenylphosphineipaliadiumi{C) (57 mg, 0.05 mmol} was added under

argon. The reaction mixiure was hecated for 10 min at 150 °C in the microwave,



1EN

20

25

-'2) Iza

-170-

Water (10mi} was cdded and the acueous phase was exfracied with DCM (x3}. The
combined organic phases were dried (Na:83G4) and concenirated in vacuo. The
crude residue was purified by column chromatography with EtOAc / hexane (1:9-
27} as the eluent to give the titie compound (0048 g, 21%).

MW: 232.28

HELCMS [Method A): {m/zl: 233

Fig. 12 shows the LC chromatogram, the MS spectrum and the MS chromatogram of
the compound of example 15,

{C50 [uM]: =50

Example 14
lsopropyi-{ &-methoxy-2-{1H-pyrazol-5-ylJpyrimidin-4-yl}-amine

In a similar fashion using routs 1, general procedure 3, (Z-chloro-5-methoxy-
pyrmidin-4-yij-isopropyl-cmine (0.1 g, 0.4 mmol}, potassium carbonate (0,14 g, 0.98
mmaol], 1H-pyrrazoie-5-boronic acid {82 mg, 0.68 mmol} and
retrakis{iriphenyiphosphine)palicdiumi0; (.06 g. 0.034 mmol) gave the tille
compound (27 mg. 25%) after purfication by column chromatography with DC /
MeCH (98:2) as the eluent.

MW: 233.27

HPLCMS (Method A} [m/z]; 234

Fig. 13 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of example 14,

IC50 [uMY: =50
ROUTE 2
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Generat procedure 5 7 (5 Qi

General procedurs 4;

(2-Chioro-5-methoxy-pyrimidin-4-yi-sthyl-amine

24-Dichioro-5-methoxypyrimidine (0.1 g, 0.56 mmol}, ethylamine {27 mg, 0.64 mmol)
and DIPEA {0.12 mi, 0.47 mmof) were dissolved in ethanol (2 mi} and the mixture was
stired at rcom temperature for 15 h. The mixiure was concentrated in vacuo. The
residue was diluted with water {15ml} and the reaction mixfure was exiracted with
EtOAC {x 3]. The combined organic phases were dried {Na:$C4) and concentrated
in vacuo fo give the title compound {104 mg, 100%).

MW: 187.43

HPLCMS {Method D) [m/z): 188

{2-Chloro-5-methoxy-pyrimidin-4-yl}-isabutyl-amine

in a simitar fashion using route 2 general procedure 4, 2,4-dichloro-5-
methoxypyrimidine (0.3 g, 1.6 mmol), iso-butylaming {0.13 g, 1.84 mmol} and DIPEA
{0.58 mi 3.3 mmol} gave the fitle compound (0.36 g. 99%).

MW 215,48

HPLCMS {Method D): Im/z): 216

{2-Chloro-5-methoxy-pyrimidin-4-vij-cyclopropytmethyi-amine
In o similar fashion using route 2 generdl procadure 4, 2, 4-dichloro-5-
methoxypyrimidine {C.3 g, 1.6 mmol}, cyclopropanemetiylamine hydrochioride (0.20

g, 1.84 mmol] and DIPEA (0.58 ml, 3.3 mmpol} gave the title compound [0.36 g, $9%).
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MW: 213.67
HPLCMS (Method D) [m/z]: 214

Benzyl-{2-chioro-5-methoxy-pyrimidin-4-ylj-amine
5 Inasimilar fashion using route 2 general procedure 4, 2,4-dichioro-5-
methoxypyrimidine (0.3 g, 1.6 mmol}, benzylamine {0.20 g, 1.84 mmol} and DIFEA

(0.58 ml, 3.3 mmol) gave the tifle compound (0.42 g, 97%).
MW: 249 70

HPLCMS {Method D) [m/fz): 250
10
(2-Chioro-5-methoxy-pyrimidin-4-vi)-cyclohexyimethvi-amine
In a similar fashion using route 2 general procedure 4, 2.4-dichloro-5-
methoxypyrimidine {0.3 g, 1.6 mmal}, cyciohexanemethyiamine (0.21 g, 1.84 mmol)

and DIPEA {0.58 mi, 3.3 mmol} gave the fifle compound {0.43 g, 100%).
15 MW: 25575

HPLOMS (Method D) [m/z: 258

(2-Chioro-5-methoxy-pyrimidin-4-yi}-dimethyi-amine
tn a similcsr fashion using routs 2 general procedure 4, 2.4-dichiorg-5-
20 methoxypyrimidine (0.3 g, 1.6 mmol), dimethylomine (83 mg, 1.84 mmol) and DIPEA

(C.58 mi. 3.3 mmol) gave the file compound [0.31g, 97%).
MW: 187.43

HPLCMS (Method DYt [m/z]: 188

25 [2-Chioro-5-meihoxy-pyrimidin-4-yi)-disthyl-cmine
In o similar fashion using routs 2 general procedure 4, 2,4-cichiore-5-
methoxypyrimidine (0.3 g, 1.6 mmol}, diethylamine {0.13 g, 1.84 mmol) and DIPEA

(0.58 mi, 3.3 mmol) gave the title compound (0.34 g, 94%).
MW: 215.68

30 HPLCMS {Method DI Imfzl: 2146

Benzyl-{Z-chioro-5-methoxy-pyrimidin-4-yi}-methyl-amine
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In a simitar fashion using route 2 generdl procedure 4, 2, 4-dichioro-5-
methoxypyrimidine {0.3 g, 1.6 mmaol)], N-methylbenzylamine {0.22 g, 1.84 mmol) and
DIPEA {0.58 mi, 3.3 mmol} gove the fitle compound {0.37 g, 83%).

MW: 263.73

HPLCMS (Method D) Im/z]: 264

2-Chloro-5-meihoxy-4-pipendin- -yi-pyrimidine

in a similar fashion using route 2 general procedure 4, 2 4-dichioro-5-
methoxypyrimidine (0.3 g, 1.6 mmel), piperidine {0.14 g, 1.84 mmoll and DIPEA {0.58
mi, 3.3 mmol} gove the tilte compound {0.37 g. 96%).

MW 227.7

HPLCMS {Method D} [m/z], 228

4-12-Chloro-5-methoxy-pyrimidin-4-yl-morphgiine

in o similar fashion using route 2 general procedure 4, 2.4-dichioro-5-
methoxypyrimidine (0.3 g, 1.6 mmol}, meomholine {G.16 ¢, 1.84 mmol) and DIPEA [0.58
mi, 3.3 mmol} gave the tile compound [0.38 g, 98%).

MW: 22947

HPLCMS {Method D} [m/z]: 230

Genergl procedure 5:

Lithium tris{propan-2-ytoxy) {pyridir-2-yl) borate

n-Buli (791 1l 1.74 mmol) was added dropwise 1o a solution of Triisopropoxy borate
(400 pl, 1.74 mmel} and 2-bromopyricine (250 mg, 1.58 mmol} in THF / toluene {1:4,
7.5 mij at-78°"C. The reaction was stired ot -78 °C for 1.5 h and then dllowed to
warm to room femperaiure overnight. The reaction was concentrated in vacuo to
give the file compound (421 mg. 88%) which was used without further purification.
The compound could not be detected by HPLOMS therefors structure was
confirmed by NMR,

Lithium (5-methoxypyridin-2-vijirisipropan-2Z-yioxyborate

in a similar fashion using route 2 generat procedure 5, n-Buli (791 ul, 1.74 mmcl),
triisopropoxy borate {400 ul, 1.74 mmol] and 2-bromo-5-methoxy-pyridine {198 my,

1.58 mmol) gove the file compound (404 mg, 94%) which was used without further
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purification, The compound could not be detected by HPLCMS therefore structure
was confirned by TH-NME.

Genergl procedure §é.

Exampile 17

Ethyi-{5-methoxy-2-pyridin-2-yl-pyrimidin-4-ylj-amine

Pdz{dbajs {10 mg, 0.01 mmoi} was added To a mixture of lithium fris(propan-2-
yioxy} {pyridin-2-yiJoorate (367 mg. 1.50 mmof), KF (87 mg,1.50 mmot), 1-BusPHO o
mg. 0.06 mmol) and (2-chioro-5-methoxy-pyrimidin-4-yi}-ethyl-amine 94 mg, 0.50
mmoi} in degassed dioxane (2 mi}. The reaction was heated 1o 110°C for 48 h. The
reaction mixiure was altowed 1o cool and was filtered. The filter cake was washed
with EtOAC and the filthrate was washed with water. The agueous washings were
extracted with EtOAc (x 2}. The combined organic phases were dried (NC23Q4) and
cencenirated in vacuo. The crude residue was purified by preparative HPLC [neutral
condifions) to give the fitle compound (% mg, 8%).

MW: 230.26

HPLCMS (Method A):[m/z]; 237

Fig. 14 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the campound of example 17.

IC50 [uM]: <50.

Exgmpile 18

Isooutyl-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-yl}-amine

In a simitar fashion using route 2 general procedure 6, Pdy(dibals (10 mg, 0.01 mmaoil),
lithium tis{propan-2-yioxy) {pyridin-2-yl}borate (347 mg. 1.50 mmoi), KF (87 mg, 1.50
mmad], +BuzPHO {10 mg, 0.06 mmoi) and {2-chloro-5-methoxy-pyrimidin-4-yi}-
iscbutyl-amine {101 mg, 0.50 mmol} gave the title compound (5 mg. 4%} after

purification by preparative HPLC ineutral conditions).
MW: 258.32

HPLCMS (Methed Ajilimi/z): 259

Fig. 15 shows the MS chromatogram, the MS specirum and the PDA chromaiogram
of the compound of example 18,

WCED JuM]: <50.



\ CM and pharmaceutically acceptable salts thereof. Depending on their structure, the
compounds according to the invention may exist in stereoisomeric forms (enantiomers, diastereomers)
in the presence of asymmetric 5 carbon atoms. The invention therefore includes the use of the
enantiomers or diastereomers and the respective mixtures thereof. The pure enantiomer forms may
optionally be obtained by conventional processes of optical resolution, such as by fractional
crystallisation of diastereomers thereof by reaction with optically active compounds. Since the
compounds according to the invention may occur in 10tautomeric forms, the present invention covers
the use of all tautomeric forms. The compounds previded according to the invention may be present as
mixtures of various possible isomeric forms, in particular of stereoisomers such as, for example, E-
and Z-, syn and anti, as well as optical isomers. The E-isomers and also the Z-isomers 15as well as
the optical isomers and any mixtures of these isomers are claimed. The compounds according to the
invention of general structural formula (1) may basically be obtained by the processes described below
and the genergkghaageddres (see, for example corresponding stages of Routes 1 to 20 of Examples of
20 Production 3ch 104’tth rg?rgesp r§1din9|:§ta es of Routes 1 to 7 of Examples of Production 105 to
112, and also the CoHasponang StagB8 S RIS T BY B BIRYI8E Production 113 to 117) :
processes?® whraifnfignfesiapodnasofgénsrsrfonmaadBes N B3 (1vierdin Raranid R3 are as
defined abovejifiismargarngrorougusinas, ippaitieslas halogen prefprabl£hlgrine; are reacted

with a compoupg.of 30general formula, 103 R4 . (2-chioro-5-methoxy-pyrimidin-4-yl)-
cycloprapylmethyl-amine {107 mg, 0.50 mmol) gave the fitte compound (4 mg, 3%)
after purification by preparative HPLC (neuiral conditions).

10 MW 25430

HPLCMS (Method A):Im/z): 257
Fig. 16 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of exampie 19.
HC50 [UM]: <50,



N-R5 wherein R4 and R5 are as defined above, to form compounds of general formula (la):

10wherein R2, R3, R4 and R5 are as defined above (see for example corresponding stages of Routes
1,2,3,4,6,7,10, 12, 13, 14, 15, 16, 19, 20 of Examples of Production 13 to 104 and also
corresponding stages of Routes 1, 2, 3 of Examples of Production 105 to 112 and also the
corresponding stages of Routes 1, 2, 3, 4, 5 of Examples of Production 113 to 117 ), or 15 (a2)
compounds of general formula R4 A /NN- R5 N N R3 20wherein R3, R4 and R5 are as defined above,
A is a leaving group such as, in particular, halogen, preferably chlorine, are reacted with a compound
of general formula 104 R2-E wherein R2 is as defined above, and E here and hereinafter throughout
the Sinvention is a suitable group or a suitable element which makes R2 into a nucleophile such as, for

example, H (particularly if R is an amino group), metals (particularly if R is a hydrocarbon radical), in
particular alka%ﬁr%‘fﬁr?%!souqh as lithium, sodium and potassium, alkaline earth metals such as calcium
or magnesium>eMyBF{Grigarara-esiipanhasyvidiich-viakeitise nucleophilic 10substitution of A by R2
possible, to formcantpousdsol genewmd gaua(lak aswelinetiabove (seeforexamplg corresponding

stages of Routgs, 1, %sﬁjrgpgﬁz_,yf&%ﬂégg : ﬂ"}ﬁ/”égéclfe?,g% I%O’%f]l;xam%e%%q gﬁ_{%d?tigt?n 13 to 104

and also correspondlng stages of 1 utes1,2,30 mrﬁes of Producti n105t0'112 and also the
corresponding Staged By REutBS 192033 Mracbrarcahshied SridtoaucisinPrs eridin-orias)
compounds ofqgenerd?46mulaBirRe R ffeNiHR NdhBoundvidhergisriR 21 R4 amdt Rrare as defined

above, A is a Igavinghglaup stich-as, i RaHicular, halogen, preferably chlorine, are reacted with a
compound of %ﬁ%ﬁ gf@hformula 105 wherein R3 is as defined above, and E is a suitable leaving
ned’

group, as defi above, which makes possible the substitution of A by R3, to form compounds of

general formulatia)Vagdwfefipned dbuve{ee for 5 example corresponding stages of Routes 1, 2, 3, 4, 6,

7,10, 12,103, ¥4 15 536y 19 20 hboadrpiesofiPsodsiglienla tenk04anskalse-aairespending stages of
Routes 1, 2, 3 ofifxamples of, %(89&%@%”2505 to 112 and also the corresponding stages of Routes 1,

2,3,4,5of Exam{PIeS of Production 113 to 117), or 10
IC50 UM <50.

Exampie 21
15 Cyciohexyimethyl-{5-methoxy-2-pyridin-2-yl-pyrimidin-4-yl}-amine
In a simiiar fashion using route 2 general procedure 6, Pdx{dba)s: (10 mg, 0.01 mmai),
lithium fris(propan-2-yloxy} {pyridin-2-yl)borate (367 mg, 1.50 mmol}, KF {87 mg, 1.50
mmol}, +-BuPHG {10 mg. 0.06 mmol) and {2-chioro-5-methoxy-pyrirmidin-4-vi)-
cyclohexyimethyi-amine {128 mg, 0.50 mmol) gave the title compound {9 mg. 6%)
20 ofer pudfication by preporative HPLC {acidic condifions).
MW: 298.38
HPLCMS (Method Aj{m/zl: 299
Fig. 18 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 21.
25 1C50 [um]: <50,

Example 22

{&-Methoxy-2-pyridin-2-yl-pyrimidin-4-yl-dimethyl-amine

In a similar fashion using route 2 generat procedure ¢, Pdz(dba)s (20 mg, 0.02 mmol),
- 30 [Iithium His(propane-2-yioxy) [pyridin-2-yl}borate (790 mg, 3.25 mmol}, KF (189 mg, 3.25

mmot), 1-BuPHO (217 mg, 9.13 mmol) and (2-chloro-5-methoxy-pyrimidin-4-yi)-

dimethyl-amine (203 mg, 1.08 mmot} gave the fille compound (27 mg, 23%) after

purificaiion by preparative HPLC {acidic conditions),



(a4) compounds of general formula R2Nio? N N R3 15wherein R2 and R3 are as defined above, A is a
leaving group such as, in particular, halogen, preferably chlorine, are reacted with H2N-NH2 20to form
a compound of general formula H2 N N R3 wherein R6 and R7 are the same or different and are
selected from: 5hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted aryl, or 10optionally substituted heterocyclyl, to form
compounds of formula Felll - N- | -..,.....-- R3 15 wherein R2, R3, R6 and R7 are as defined above
(see for example corresponding stages of Routes 117 2, 3 of Examples of Production 105 to 112), Or
20(a5) compounds of formula 107 wherein A, R3, Ii6 and R7 are as defined above, are reacted with
compounds of formula  R2-E, wherein R2 is as defined above and E is a suitable leaving group, as
5defined aboveéyswhictzimakes possible the substitution of A by R2 to form compounds of formula R3

10wherein R2,R3\R6,aB0R7346.A5 9efiped above, or (a6) compounds of formula

Fig. 19 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of example 22.
5 1C50 fuMl: <50,

Exampie 23
Diethyi-(5-methoxy-2-pyridin-2-yi-pyrimidin-4-ylj-amine
In a simitar fashion using route 2 generat procedure 6, Pdx(dba)s {10 mg, 0.01 mmol),
10 ithium tris{propan-2-yioxy] {pyridin-2-yijborate (367 mg, 1.50 mmol}, KF (87 mg.1.50
mmol}, +-BuaPHO {16 mg, 0.06 mmol) and {2-chloro-5-methoxy-pyrimidin-4-yl}-diethyi-
amine {108 mg, £.50 mmol) gove the title compound (11 mg, 9%) after purification
by preparative HPLC {acidic conditions).
MW 25832
15 HPLCMS (Method Alfm/zi: 259
Fig. 20 shows the MS chromafogram, the MS spectrum and the PDA chromaiogram
of the compound of example 23.
1C50 fuM]: =50,

20 Example 24

Benzyl-{5-methoxy-2-pyridin-2-vi-pyrmidin-4-yl}-methyl-amine

In a similar fashion using route 2 general procedure ¢, Pda{dbajs (10 mg, 0.0 mmaol),

lithium tris{propar-2-yioxy} {pyridin-2-yi)borate (367 mg, 1.50 mmol), KF {87 mg, 1.50

mmol), -Bu2PHO (10 mg, 0.06 mmol} and benzyl-(2-chioro-5-methoxy-pyrimidine-4-
25 yll-methyl-amine {132 mg, 0.50 mmol} gave the fiie compound (14 mg, 10%; after

purification by preparative HPLC (acidic conditions).

MW 306.34

BPLCMS {Method A):lm/z): 307

Fig. 21 shows fhe MS chromatogram, the MS spectrum and the PDA chromatogram
30 of the compound of example 24.

50 [UM]: >50.



N-1Nz N A 15 wherein A, R2, R6 and R7 are as defined above, are reacted with compounds of
formula R3-E, wherein R3 is as defined above and E, as defined above, is a suitable 20leaving
group which makes possible the substitution of A by R3 to form compounds of formula 108 NN R3
wherein R2, R3, R6 and R7 are as defined above, or 5(b1) compounds of general formula Ri RA NN
R3 wherein RI, R2 and R3 are as defined above, A is a leaving group such as, in 10particular,
halogen, preferably chlorine, are reacted with a compound of general formula 15wherein R, and R5
are as defined above, to form compounds of general formula (Ib): 109 wherein R1, R2, R3, R4
and R5 are as defined above (see for example co %sponding stages of Routes 1, 2, 3, 4, 6, 7, 10, 12,
13, 14, 15, 16, 19, 20 of Examples of Production 13 to 104 and also corresponding stages of Routes 1,
2, 3 of Examples 5of Production 105 to 112 and also the corresponding stages of Routes 1, 2, 3,4, 5
of Examples dixRraiadion 113 to 117), or (b2) compounds of general formula ANIR5 NN 10R3

wherein 121, R3Réband Re-asmasdefinedphove, Mg qleaving group, in particular halogen,
preferably chlqrine.?r;nt,orrgg%ed with a compound of gene al formula 15

N s 10N UsSINg fou genera ];3 cequre é, Pdz(dbajs {10 mg. 0.01 mmol},
fithium tris{propan-2-vloxy ) {pyridin-2-yljborate {367 mg, 1.50 mmol), KF (87 mg. 1.50
5 mmol}, +BUPHO {10 mg, 0.06 mmol} and 2-chloro-5-methoxy-4-piperidin-1-yi-
pyrimidineg {114 mg, 0.50 mmot] gave the fitie compound (20 mg, 15%) after
purification by preparafive HPLC [acidic conditions).
MW: 270.33
HPLCMS IMethod Al:m/zd: 271
10 Fig. 22 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 25.
IC50 [uM]: »50.

Example 24

15 4-{5-Methoxy-2-pyridin-2-ykpyrimicin-4-yi}-morphoiine
in a similar fashion using route 2 general procedure 6, Pdz(dbals {20 mg, 0.02 mmol),
lithium tris{propan-2-yloxy ) [pyridin-2-yl)borate (820 mg, 3.35 mmol}, KF {194 mg, 3.35
mmaol), +Bu:PHO (22 mg, 0.13 mmol} and 4-{2-chioro-5-methoxy-pyrimidin-4-y!)-
morpholine {256 mg, 1.12 mmol} gave the fifle compound {42 mg, 15%) aiter

20 purfication by preparative HPLC [acidic conditions).
MW 272,30
HPLCMS {Method A):im/z): 273
Fig. 23 shows the M3 chromatogram, the MS specirum and the PDA chromafogram
of the compound of exampie 2¢.

25 IC50 [uM]: <50.

Exompie 27

tsopropyl-{5>-methoxy-2-(5-methoxy-pyridin-2-yl)-pyrimidin-4-yl}-amine

in a simiiar fashion using route 2 general procedure 4, Pdq{dba)s [18 mg, 0.02 mmoaot},
30 lithium (S-methoxypyridin-2-yi)risipropan-2-yioxy)borate (902 mg, 2.98 mmol}, KF {173

mg, 2.98 mmol}, +-BuPHO {19 mg, 0.12 mmol) and {2-chioro-5-methoxy-pyrimidin-4-

yi~sopropytamine (200 mg, 0.9 mmol] gave the fitie compoung 155 mg, 20%) atier

puriication by preparative HPLC {acidic conditions).



R2-E wherein R2 is as defined above and E is a suitable leaving group, as defined above, which
makes possible the substitution of A by R2, 20 to form compounds of general formula (Ib), as defined
above (see for example corresponding stages of Routes 1, 2, 3, 4, 6, 7, 10, 12, 13, 14, 15, 16, 19, 20
of Examples of Production 13 to 104 and also corresponding stages of Routes 1, 2, 3 of Examples of
Production 105 to 112 and also the 25corresponding stages of Routes 1, 2, 3, 4, 5 of Examples of
Production 113 to 117), or (b3) compounds of general formula 110 RR4 N-R NN A wherein R', R2,
R4 and R5 are as defined above, A is a leaving group, in particular halogen, preferably chlorine, is
reacted with a compound of 5general formula R3-E7- wherein R3 is as defined above and E is a
suitable leaving group, as defined 10above, which makes possible the substitution of A by R3, to form
compounds ofigengratformula (Ib), as defined above (see for example corresponding stages of
Routes 1, 2, 3 61_(,@\/\3 ,\;}Q?héé/gﬁ[ }%‘: 16, 19, 20 of Examples of Production 13 to 104 and also
correspondlng stages o 3 of Examples of Production 105 to 112 and also the
corresponding &a%é‘s"%f’ﬁﬁﬁt@é ‘?Lh@”@fﬂgrﬁfﬁf BERAMPRECEHPretiidio AL e T e PYrem(b4d)
compounds ofiénerahfomuuac28xaRGEKR2N--R5 N N wherein R2, R3, R4 and R5 are as defined
above? A is a jegvipggragp, in particular halogen, preferably chlorine, is reacted with a compound of
general formu -E wherein R1 is as defined above and E is a suitable leaving group, as defined
above, which possible the substitution of A by R, 10to form compounds of general formula (Ib),
as defined above (see for example corresponding,staggs of Routes 1, 2@@ 4,6,7,10, 12, 13, 14, 15,
16, 19, 20 of Examples 8& roductlon 13 tg,104 and also%¥6rresponding.stages of Routes 1, 2, 3 of
Examples of Prodlicti nd.alsq the cdrfESpiifiting,stages, of Routes 1, 2, 3, 4, 5 of
Examples of Producﬂﬁﬁ‘ﬁS’?Ele? ), or (b5) cEPRPBARES BT Yeneral fg{mula R1RANNR3

[ $0CI, DMF
} General procedure §
e E . ReRSNH, DIPEA ' Qe
Ay : A
NQ‘/N General procedure 10 NQ\‘/«N
R i

General procedure 7:

10 Example 28
Pyrmidine-2-carboxamidine {starting material)
Lithium hexamethyl disitazide {1 M solution in THF, 20.0 mi, 20.0 mmol} was added to
a solutfion of pyrimidine-2-carbonitrile {1.0 g, 9.5 mmol) in ELC {30 mi) at 0°C. The
reaction was dliowed to warm fo room temperature overnight. The reaction was

15 cooled to 0°C and 3 M HCI (54 mi) was added and the reaction was stirred for 30
min. Water (135 mlj was added and the organic phase was separated and
discarded. The agueous phase was basified to pH14 with saturated aauecus NaOH
and exfracted with DCM (x 3}. The combined organic extracts were dried INazSO4)
and concentrated in vacuo fo give the file compound (0.46 ¢, 40%).

200 MW:122.13

HPLCMS (Method BY:Im/z): 123

General procedure §:

S-Methoxy-{2.2' Toipyrimidinyi-4-of (Example 28)



wherein R', R2 and R3 are as defined above, A is a leaving group such as, in particular, halogen,
preferably chlorine, are reacted with H2N-N1-12' to form compounds of general formula wherein R,
R2 and R3 are as defined above, which are subsequently reacted with a compound of formula R6 <
R7 wherein R6 and R7 are the same or different and are as defined above to form compounds of
formula wherein RI, R2, R3, R6 und R7 are as defined above (see for example corresponding
stages of Routes 1, 2, 3 of Examples of Production 105 to 112), 150r (b6) compounds of formula 113
wherein A, 121, R3, R6 and R7 are as defined above, are reacted with compounds of formula 5 R2-E,
wherein R2 is as defined above and E is a suitakglgslggving group, as defined above, which makes
possible the substitution of A by R2 to form compounds of formula 10 wherein RI, R2, R3, R6 and R7
are as defined above, or (b7) compounds of formula 15 N-N NN A wherein A, RIl, R2, R6 and R7 are
as defined above)aseTaacietiovitinesmpountsofdotruiléiod 14 niREHE mwehersin®3ds=as defined above

and Eis a SU"(@!%'?%@%’.H@%@é&n@%ﬂ%ﬁi%%&QQM%%FQB.%@K%{P%&%IH% Shpstitution of A by R3
to form compounds of formula 5 . , .
reachon mixiure was stired at room tfemperaiure for 5 n. A sciufion of pyrimidine-2-

carboxamiding (1.0 g. 8.1% mmol} in MeOH {5 mi) was added followed by NaOMe
5 [0.44 g, 8.19 mmol). The mixture was heated under reflux for 18 h and was
concentraied in vacuo. The crude residue was purified by column chromatography

with MeOH / DCM {5:25 - 50:50) os the eluent to give the file compound (0.55 g,
22%).

MW: 204.19
10 HPLCMS [Method A)iim/z): 205
Fig. 25 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of exampie 28,
[C50 [UM]: =50,

15 Example 29
General procedure 9
4-Chloro-5-methoxy-{2,.2'1bipyrimidiny!
DMF {cat) was added 1o a sotution of S-methoxy-{2,2'lbipyrimidinyi-4-of (520 mg,
2.55 mmol} in thionyl chloride {5 mi) and the mixiure was heated at 80°C for 15 min.
20 The mixture was concentrated in vacuo. The residue was basified with saturated
agueous NaQHC Qs solution {50 mi) and exfracted with DCM (x 3). The combined
organic phases were dried (N304} and concentrated in vacuo fo give the fitle
compound (570 mg, 100%).
MW 222,64
25 HPLCMS (Method A}lm/zl; 223
Fig. 26 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of exampie 29,
1C50 1M =50,

30  Example 30
Generdit procedure 10:
tsopropyt-15-methoxy-[2.2'Tnipyrimidinyl-4-yl}-amine
Disopropylamine {173 ut, 2.02 mmol) was added fo o solution of 4-chioro-5-methoxy-
(2. 2'lbipyrimidinyl {100 mg, 0.45 mmocl) in EtOH (1.0 mi} and the mixture was heated



wherein RI, R2, R3, R6 and R7 are as defined above, or (b8) compounds of formula A R2-- NN R3
wherein A, R2, R6 and IR, are as defined above, are reacted with compounds of formula 121-E,
wherein R, is as defined above and E is a suitable leaving group, as defined above, which makes
possible the substitution of A by RI to form compounds of formula 115 wherein RI, R2, R3, R6 and R7
are as defined above. In particular, the compounds according to the invention of general structural
formula (I) may be obtained by the processes described below. 5 A starting point or the synthesis of
compounds of general formula (1), in which X represents C-R1 and in which R1 is selected from the
group of alkoxy, halogen, optionally substituted alkyl, optionally substituted aryl or optionally
substituted heterocyclyl, and wherein R2, R3, R4 3 11'R5 have one of the foregoing meanings, is 10
commercial alkylimideamide of general formula (I1), which may be cyclised under standard conditions

[see for examplaaétesms et ab IO rkbci95 2143201322 ReRrtis; HAQ&&%&%QUQOG' S. Biggs,
Journal of the 9@?@%@6%%'?%;%%5 hé?ggﬁ 5%& |thOiLd§Od| eto com %\18 V\general formula (l11)

to form pyrlmldlnon)e(z\/%f)ﬂ%enera ormula sequent"f‘rleatmen y}lmldlnones of

general formul3¢Y/ %@%ﬂ'ﬂﬁR)W&é%?skﬁfé\)vﬁm’iﬁ}*ﬁﬁd’s?{éé@efér bsaAplens. Singh,
Heterocycles, 80n2€11896¢i 216:3:24 7@Liit=i snpdsisiblentp @btaigthecaresponding chlorine-substituted
pyrimidineg of general Jormula (V). 116 R20 N. N R3 (IV) POCI3 R2C1 NN R3 (V)

HPLCMS (Method Al:Im/z): 246

Fig. 27 shows the MS chromatogram, the MS spectrum and the BDA chromatogram
of the compound of example 3C.

IC50 fuMl: >50.
10
ROUTE 4
o Che
|
" meo A, O
=3O Na, MeCOH, NH,CI i EtOCHO, Na, toiuene N N
3
General procedure 11 B NH, General procedure 12 \Fg
|
I POCH

o

Ote ' OMe
/N/ I\Rs R4RSNH, EIOH PN
: : f
NQ‘/N Generat procedure 14 Neg N

General procedure 11:

15 Pyridine-2-carboxamidine
A solution of sodium metal (74 mg, 3.2 mmal) in MeOH {5 ml) was added to o
soiution of 2-cyanopyridine {3g, 28 mmol} in MeOH (25 ml) and the mixture was
stired for 14 h at room temperature. Ammonium chioride (4.5g, 84 mmol} was
added and the mixture was stired at 70 °C for 3h. After cooling, the mixture was

20 concenirated in vacuo. The resicue was diluted with EIOH (40 mi) and the mixture
was heated under refiux for 0.5 h. After cooling, the mixture was filtered and the
filrate was concentrated in vacuo. The crude residue was washed with RO / iso-

propanol (41} and dried under high vacuum to obtain the fifie compound as the
HCl salt {4.5g, 99%).



These may then be derivatised under standard conditions known to the person skilled in the art_[see
for example: K.A. Kolmakov, Journal of Heterocyclic Chemistry, 545, 2008, 533-539] under basic
reaction conditions with amine of general formula (VI) to form the end compounds of general formula
(). 1O0Further similar universally applicable processes for making up the pyrimid_ines are described,
for example, in Routes 3, 4, 10, 13, 14, 17, 18, 19 and 20 of Examples of Production 1_3 to 104. In the
literature there is generally a large number of further methods of synthesising 15 sul:_)st_ltgted
pyrimidines. One of these methods of synthesis for making up highly substituted pyrimidines of general
formulae (1) is as follows [see for example: A.G. Mirtinez, JOC, 57, 1992, 1_62'7]: . K.eton'es of general
formula (lII') are condensed under trifluoroacetic acid anhydride 2Qcatalysis with nitriles, Iln particular
chlorocyan, to,f; r_n?épg pyrimidines of general formula (V'). 117 Ri Tt20 NC-CINN CI (V') The
compounds o%eheral formula (V') may then be reacted by suitable methods 5known to the person
skilled in the &t [sé& fotdaiple B/Z5ingh, Heterocycles, 31,1990, 2163-2172] to form compounds of
general formula (V) and also by known methods [see for example: K.A. Kolmakov, Journal of
Heterocyclic m@g@fy{%&gp{gdgg&ssg], as described above, to form compounds of general

I NN CI (V) E-R3 HNR4 RiR R4/ NR5/ R2,,,,,,,,CI(VDR2?",,,...."", -N,R5 1iN ....- N
fo..m;llilla (_I)f\l ﬁw&%%f%ﬁion using route 4 general procedure 11, pércxz)ine—z—ccxrbonifrne 2¢. 19

mmol), sodium metal (4% mg, 2.15 mmol), MeCH (23 mi} and ammonium chioride

(3.05g. 57.1 mmol) gave the title compound 2.7 g, $3%) after trituration from EIOH.
MW 12213

HPLCMS [Method D): [m/z}:122
General procedure 12

S-Methoxy-2-pyridine-2-yl-3H-pyrimiciin-4-one
Methyl methoxyacetaie (4.0 g, 38 mmoi) and ethyl formate {2.81g, 38mmol} were
15 added simulianeously 1o o sfirring suspension of sodium [0.87 g, 38 mmol} in toluane
{20 ml) and the mixture was sfired at room temperature for 12 h. The toluene was
decanted, the residue was diluted with EFOH {20 mi) and pyridine-2-carboxamidine
{4.7 g, 30 mmol} was added followed by o solution of sodium ethoxide {prepared
from Nai 1.39 g. 60 mmol and 5 mi of ethanol}. The reaction mixture was heated
20 under reflux for 15 h. After cooling, the mixture was filfered and the residue
neutralized with TN HC! (10 mi). The mixture was conc:e.mrm@d in vacuo, The crude
residue was dituted with MeOH (20 mi), stired for 0.25 h and filtered through celife.

The fittrate was concentrated in vacuo fo give the titie compound {3.7g. 61%).
MW: 203,19

25 HPLCMS {Method D) [m/z): 204

S-Methoxy-2-pyrazin-2-yl-3H-pyrimidir-4-one
In a simiiar fashion using route 4 general procedure 12, methyl methoxyacetate {1.0
9. 7.6 mmol), ethyl formate [0.71 g, 9.6 mmol} and sodium (0.22 a, 9.6 mmoi)

30 followed by pyrazine-2-carboxamidine {1.2 g, 7.4 mmolj ond sedium efthoxide
[prepared from No 0.17 g, 7.4 mmoi and § ml of ethancl; gove the fille compound
[0.75 g. 38%} after purification by trituration from MaOH.
MW: 204,18



R33-6 hR3 20-50 C (V)(l) 10 In this case, E, as stated above, represents a suitable leaving group
which makes possible the substitution of Cl by R3. 15The compounds according to the invention, in
particular, are also obtainable in accordance with Examples 1, 2, 3 and 4 by the above-described
synthesis pathways. There is an additional procedure according to the invention which is suitable for
the 20 production of the compounds according to the invention of general formula (1), wherein X
represents C-121 in which R1 has the meaning of hydrogen, and wherein furthermore R2 has the
meaning of optionally substituted amino, as defined above, 118 and wherein furthermore R3 has one
of the foregoing meanings and wherein R4 and R5 also have one of the foregoing meanings, one of
the substituents R4 or R5 having the meaning of’déﬁc‘inally substituted amino and also being selected
from the group thereof which, together with the nitrogen atom to vvhich they are bound, to form an
Soptionally substitiisdiyeazenggroumsoriginates. ?? The starting point for the synthesis of
compounds of this type according to the invention is commercial 2,4,6-trichloropyrimidine (VII), which
may be reacted by standard methods known to the person skilled in the art [see for example: B. Singh,
10 Heterocycle2 ' 8TFog07 i34 PP v £6Rthounds of general formula (VIIIY). These are then
derivatised unter goidificheknownrtosthe pensan skited.r the eei[seedarexasptes T2b Delia, Journal
of Heterocyclic,Ghermiatey, 3,499%:ch25924267 with,serapgunds of formula Rank), wherein R2

represents an f%Ptiong% spﬁbstit ted a(r;nino com%ou,nd, to form compounds of %]eneral formula (VIII).
These are thel 15 convarted RtB R RTIPEFIRE 6F GErefaP oML ART YR Dfulier step with hydrazine
hydrate under &&HdatHdbAdido?Ssee for example: Chesterfield et al, Journal of the Chemical
Society, 1955,,8478:8481], which is then reacted by reaction with aldehydes of general formula

R6-(C=0)-R7, glgg@,(giri],%%g&e[ﬂr%?g%&below, to form the corresponding hydrazones of general
formula (X) [see for example: 20 Clagsen, Bulletin des Societe's Chimiques Beiges, 68, 1959, 47-57;

L.F. Kuyp] r, Bioorganic & Medicinal Chemistry, 4, 1996, 593-602]. It is basically also possible in the
process to firstaeaetcompainds of formula (VIIIY) with hydrazine hydrate and aldehydes to form the

corresponding Aydazonas AL, Ihen e cany-ort.dgrivatisation with the compound R2-E. In the
following proc%%r E repres %\%355 suitaple Ieag/illz_)é;Z I%roup, as defined above, which makes
a

n
possible the subSttu |)(()Vﬁib?yéf%§/ oF HET SRR BSOS RifferehtaAd are selected
from: hydrogerCopiopially stibttieted amipe 808 ptiory et bstittedalkenyl, sitionally substituted
alkynyl, optionaliyisabstituted.asylcopeptienally isubsifuedhetaroesiyt WidSashicthe diction Ny in this
case and thro ification I hat the nitrogen atom. has substityents, which are in
accordance wﬁ%ﬁ%ﬁ%%@g%ﬁﬁggﬂﬁﬂées L}net itﬁs\/érﬁctg}c?n\fvib?ﬂrrqoﬁ%ﬁg\ﬁt_ i%églﬁ\cfention, if R2 =
R3, the reactioff to THeCOPRBIRHAG tr Gt otRpotiRF NI 41 RS BRSdAIly also be carried
out in one stagelq8eéforexamplid.conesporiding stages-of iRoutesdohBvafrtExamples of Production

105 to 112)). 15dhe compaunsds(X).obtainable indhisway carresgonsio compounds according to the
inventioni)f forﬂw_laé(g)éwherein X has the meaning of C where RI=I-1, R2 represents, in particular, an

optionally substitutéd arnino group, R3 has one of the foregoing meanings according to the invention
and wherein ofe 61 hé gibstitherits/R428¢ R5 is hydrogen and the other respective substituent is an
optionally substituted

4-Chioro-5-methoxy-2-pyrazin-2-yi-pystmidine
in o similar fashion using route 4 generdi procedure 13, S-methoxy-2-pyrazin-2-yi-3H-
25 pyrimidin-4-one (0.6 g. 2.94 mmol), POCl (4.5 g, 29.4 mmol} and N N-dimethyi aniiine
(0.8 mi} gave the fitle compound (44 mg, %) after purification by column
chromatography with EYOAC / hexane (3.7} as the eluent.
MW: 222,63
HELCMS (Method D) [m/z]: 223
30
4-Chioro-5-methoxy-2-pyridin-3-yl-pyrimidine
in a similar fashion using route 4 general procedure 13, 5-methoxy-2-pyridin-3-yl-3H-

pyrimidin-4-cne {0.4 g, 19 mmol}, POCls {3 g, 19 mmol) and N.N-gimethyl aniiine (0.3



20amino selected from the group thereof which, together with the nitrogen atom to which they are
bound, form an optionally substituted hydrazone group: The compounds according to the invention in
accordance with Examples 6 and 8, in particular, are also obtainable by the above-described synthesis
pathway. 5 In order to obtain compounds according to the invention in which R3 also additionally
represents an optionally substituted amino group, the reaction of the compound of formula (V1) is
carried out in accordance with the foregoing synthesis procedure under conditions known to the
person skilled in the art [see for example: 10 T.J._[?g ia, Journal of Heterocyclic Chemistry, 36, 1999,
59-1262] using compounds of formula R3-H, wherein R3 represents an optionally substituted amino
compound, to form compounds of general formula (VIII") and subsequent derivafisation with R2-E, as
defined aboveangbreaitidhida thescore spondinghysitaz posicompaynads.as.shown above. 15 R2NH

-NH2 1 N N R3{1X).00 Jheiain:hatk the qubgtiient R2 and the substituent R3 are bound to the

pyrimidine ring{v\‘/\if@ a res4pective nitrogen atom: - 121 -Re 7N N The compounds according to the
invention in actordanc® with Examples 5 and 7, in particular, are also obtainable by this synthesis
pathway. 5 Th&f5liwitdedyrriasis FatAvay provides a process for producing compounds according to
the inventign of general formula (1), wherein X represents N and wherein the substituents R2 and R3
represent optiQually substituted amino compounds or optionally substituted heterocyclyl compounds,
which are bouﬁa—v‘l'a%mﬁ hetero nitrogen atom. The starting point for the synthesis of compounds of
this type of forMENE) 1&E6MifTeltial 2,4,6-trichloro-1,3,5-triazine of formula (XI), which may be
reacted via theg&sotribed2processed inonidirta-thiel persoryigkithed)inrtiezart. 15 In the process,
commercial tfi%@%&é-@ﬁéméﬁlly»@ﬁ&tﬁ%%%@(bﬂaﬁﬁ@@sqﬁﬂﬂiﬁi,oﬁﬁH@HQ&BEBQ-@J general
formula be'NHc;;%% bﬁ/ﬁtandggg metquds nown 50 the 8%rson killed in t ie art%}a?e for e>‘<ample.: K.A.
Kolmakov, JouPhal of Heteroccid CheRtistiy -5, 088" @@-@9‘1’?{8 AR ' S@hipbunds 8t general
formula (Xr). THBRDFesuitisy s erialihe DXP) ray Afendseieadtsdrariaiegetisly with further amines
R3-H and R2-Hsindeirbasiorreactiomeonditioasyvaciliaminefriazing (i) tarfenm:the.desired compound
of general for e : irketi, ti nance in Chemistry, 41,
2003,324-336%”%@!\%%&2{ C?%‘\@c@?*fﬁfé'ﬁ% ’%‘i%é%%%% .Jfol Bt WEREES

{NweSC4) and concenirated in vacuc. The crude rasidue was purified by column

15 chromatography with DCM / MaCH {95:5) as the eluent to give the title compound

{65 mg, 45%).

MW 320.38
HPLCMS [Method A im/z): 321
20 Fig. 28 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 31,
1C5G (MY >50.

Exomple 32

25  Ethyl-[5-methoxy-2-pyridin-2-y-pyrimidin-4-yl}-methyl-amine
in o similar iashion using route 4 general procedure 14, 4-chioro-5-methoxy-2-pyridin-
2-yl-pyrimidine {50 mg, 0.22 mmol). N-methyl ethylamine {15 ul, 0.27 mmol} and
DIPEA {50 1, 0.27 mmol} gave the tifle compound {29 mg, 53%) after porification by
column chrematography with DCM / 1% NHs in MeQH (25:5} as the eluent,

30
MW 24429
HPLCMS (Method A} [m/z]: 245



In compound (1) therein, both the substituent R2 and the substituent R3 are bound to the triazine ring
via a respective nitrogen atom within the meaning of general 5formula: The compounds according to
the invention in accordance with Examples 9, 10, 11 10and 12, in particular, are also obtainable by this
synthesis pathway, (See for example also corresponding stages of Routes | to 5 of Examples of
Production 113 to 117). In order to obtain corresponding triazine compounds in which either 122 or Rs
has another of the above-mentioned meanings for R2 and R3 from that of an optionally 15 substituted
amino compound, the corresponding diaminotriazines (XI") and (XI-) may also be reacted with other
nucleophiles to form compound (1) [see for examplg; P.A. Belyakoy, Russian Chemical Bulletin, 54,
2005, 2441-24511: -123- R4 N (XI"YN'R5RL-E 5 wherein R2 has one of the foregoing
meanings according to the invention and wherein E is a suitable leaving group, as defined above, or:
CIN.,.."CIRA/-NiZ CHNINERZ- #it: R tHR A criodiant hdiN2BasruAcetean - 6mh2thab-d@iinitR 2= NhN,

(XD(XT) of the compound of example 32.
FCAO [M]: <50.

5  Example 33
Isopropyk-(-methoxy-2-pyrdin-2-yl-pyrimidin-4-yll-methyl-amine
fn a similar fashion using route 4 general procedure 14, 4-chioro-5-methoxy-2-pyridin-
2-yl-pyrimidine (50 mg, 0.22 mmoil], N-methyi-iso-propylaming (19 mg, 0.27 mmal)
and DIPEA {0.05 mil, 0.27 mmol} gave the fitle compound (23 mg, 39%) after

10 purification by column chromatography with DCM / 1% NHz in MeQH {95:5) as the
eluent.

MW: 258.31

HPLCMS {Methoed A): Im/z): 259

Fig. 30 shows the M$S chromatogram, the M3 spectrum and the PDA chromatogram
15 of the compound of exampie 33,

IC50 [uM]: >50.

Exampie 34
iscbutyl-{5-methoxy-2-pyridin-Z-yl-pyrimidin-4-ylj-methyl-amins

20 In o similar fashion using route 4 generdl procedure 14, 4-chloro-5-methoxy-2-pyridin-
Z-yl-pyrimidine {50 mg, 0.22 mmol), N-methyi-iso-butylamine (20 ul, 8.27 mmol} and
DIPEA (50 1l 0.27 mmoi} gave the tifle compound {30 mg. 49%) after purification by
column chromatography with DCM / 1% Nz in MaOH [95:5) as the eluent,

25 MW, 272.35
HPLCMS (Method A): {m/z): 273
Fig. 31 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of example 34.
IC50 [uMl: >50..
30
Exampie 35
(5-Methoxy-Z-pyridin-Z-yvi-pyrimidin-4-yl}-propyl-aming



- 124 - wherein R3 has one of the foregoing meanings according to the invention and wherein E is a
suitable leaving group, as defined above,. In the context of the invention, compounds R-E, in particular
R3-E and R2-E are those, 5 in which R2 and R3 have the meanings as defined above and in which E
is a suitable leaving group which is capable, in particular, of substituting the chlorine atom in the
corresponding triazinyl or pyrimidine parent substance by means of the group R. as defined above. 10
The reaction pathways shown here represent types of reaction which are known per se and may be
canted out in a manner known per se. Corresponding salts are obtained by reaction with a
pharmaceutically acceptable base or acid. The re&&tion between the various reactants may be carried
~out in various solvents 15 and is not subject to any restrictions in this respect. Examples of suitable
solvents therefore.incl water, ethanol ne, dichjoroethane, dichloromethane, ..
dmethoryethans e B A R ot
dimethylacetafifdieY toIHERe 2T Aot OBER2 G Pt THIEA oidsité M@“Sﬁ'?ﬁé Féé%‘tion ina
substantially Hoogenkgasaindtiie obmatenandssolyents, 20 theiidrgtmidgalventris miscible with
water. The reagtighgecridingso-the inyention betnesn the reagtantsds carried out, for example, at
ambient temperature. However, temperatures above ambient temperature, for example up to 70 C,
and températures below ambient 25temperature, for example down to -20 C or less, may also be
used. The pH,MYt'widitR’the reaction according to the invention between the reactants, in particular R2
and R3 substitertianyiseatries Qutrigsuidably adjusted. 30The pH is adjusted, in particular during R2
and RS substiyyfion andalre hring,iBafion W RANE: R quelrrabhy Rpaddiiongfa base.
Suitable bases include both organic and inorganic bases. Inorganic bases such as, for example, LiOH,
NaOH, KOH, ER't®EIZASHIE ™) 2 TS K2003, Na2003, NaHCO3, or organic bases - 125 - such
as amine&)(forexample=greferably triethylamine, diethyfisopropylamine), Bu4NOH, piperidine,
morpholine, alkylpyridines are preferably used. Inorganic bases are particularly preferably used, and
Na2003, LiOH,Eyanwe%Qd KOH are most preferably used. 5 The pH may optionally also be adjusted
using acids, in pa?rt]i%ular during cyclisation to pyrimidinones. Suitable acids include both organic and
inorganic acid$YiHofgasie aeid Eieh-ay -RFE@mpDIE HIMHBr, HF, H2S04, H3PO4 or organic acids
such as CF3000H;iG3fadaHuprtplueresttionic acidandthe, saltsdierect amspreferably 10 used.
Inorganic acids 3 -ﬁ%mgfﬁp%;%%m]%%amgzgglﬁé.%mEHWB(@@«C%@M (CF3000H),

trifluoroacetic aci arE1h dride glf 0) and acetic acid (CH3000H) or the sodium salt thereof (EtONa) are
particularly pre%?a”t?f?%é@ﬂ\’e RS OR SR il tRea el SHisARY B S8 g tHE most suitable
solvent and theTsopstinaer e adtidpCeon didirs rvsartictfer) withhrespect. to temperature, pH, catalyst
and solvent for the corresponding synthesis pathway. The inventors have surprisingly found that the
compounds fow ggggsubject- matter of the present invention and corresponding to general
structural formu af(% 0 act as hepcidin antagonists and are therefore suitable for use as drugs for the
treatment8f hépefdieiiéitred dike45eSAnd the accompanying or associated symptoms. In
particular, the €éenfidcunds taccasding toothermmuentionsare: suitabte dantheDikeatmentafrison metabolism
disorders, in pagicular fardhefeatmepotiron deficiency diseases and/or anaemia, in particular in
ACD and Al. 25 Th dr,_ugs containing the compounds of general structural formula (1) are suitable for
use in human and’ %’f@rin%?ry medicine. The compounds according to the invention are therefore also
suitable for the 30 production of a medication for the treatment of patients suffering from symptoms of
iron deficighcy gaaasmiasuch as, for example: fatigue, listlessness, poor concentration, low cognitive

efficiency, diffi(}gﬁlp@%gr;jgm%é@%_cgri[g%%\{gﬁg% y{fr e@frgtejlfﬂ%_sgm%%natural pallor, irritability, accelerated
heart rate (tachycardlai sore - 1f(>y or swollen tongue, enlarged spleen, cravings in pregnancy (pica),

headaches, 048 Bf St FHRABEY SUSEEPHIIIR/ ToSHE tibr aRpressivRa iRYGdLYIHH ACD or an
Al. 5 The compoyindsracioorditgre. the imveritignargdherefore dseistitabhentsdr she preduction of a

medication for the, Ireatmarlf RRUCASHWRIRG AN SYMPIasss ofron ARINEREY, RBRRMIA.

30  chromatography with DCM / 1% NHz in MeOH {95:5) as the eluent.

MW: 306.32
MPLCMS [Method Al Im/z): 307



Administration can take place over a period of several months until there is an 10 improvement in iron
levels, as reflected, tor example, by the patient's haemoglobin value, transterrin saturation and territin
value, or there is a desired improvement in the health state impairment caused by iron deficiency
anaemia or by ACD or Al.  The preparation according to the invention may be taken by children,
adolescents 15and adults. The compounds of the present invention may additionally also be used in
combination with further active ingredients or drugs known for the treatment of iron metabolism
disorders and/or with active ingredients or drugs which are administered 20 as an accompaniment to
agents for the treatment of diseases associated Wiff iron metabolism disorders, in particular with iron
deficiency and/or anaemia. Examples of such agents which may be used in combination for the
treatment of irgn Metahelism disarders Aadaiher diseases assariatacbwith irop defisisncy andior -
anaemia may @ﬁ!ude, for example, |ron-§?nta|n|ng compounds such as, for 25example, iron salts, iron
carbohydrate %om%%%?%%nﬁoag ’f%ﬂ'?}% tose or iron-dextrin complexes, vitamin D and/or derivatives
thereof. The dé¥ipbiriassised in combination with the compounds according to the invention may be
administered both orally and parenterally, or the compounds 30 according to the invention and the
compounds u§gg :@ gogpbination may be administered by a combination of said methods of
administration. - - The compounds according to the invention and the aforementioned
combinations BPRGBOUALE MY TG4 ths miVeition Wit Ritther active ingredients or drugs may be
used in the tréatmemtofabiometabolisin disoretersrsuchias, in. partiouldrpirdhodefisiencindiseases

and/or anaemiayippalifdaE ARRE DN ISANGehBRABMIAD I g0 redhy shematherapy, anaemia

triggered by inf ation (Al), anaemia in congestive he il rﬁfgCHF .anaemia in chronic kidney
disease stage s O RE Y S e By e o CA DY B i
rheumatoitl arfilitis RS RRARTiZ RSy Siemit fidpuseRiRBMatosus (SLE) and anaemia in
inflammatory bowel disease (IBD), or for the production of medications for the 10treatment of these
diseases. The,gampaupds according to the invention and the aforementioned combinations of
compounds according to the invention with further active ingredients or drugs may be used, in
particular, for fﬁe%% BesER Of migdieatiins for the treatment of 15 iron deficiency anaemia such as
iron deficiencyFanaesiavinipreghamowonerrateat itdrrdeficierey dmagimaimachitdremand
adolescents, irgnrdefisispsy-naemia.guesto gastrointestinal abnormalities, iron deficiency anaemia
due to loss of 9{%8ibrfﬁr%>éample due to gastrointestinal bleeding (for example due to ulcers,
carcinomas, haemorrhoids, inflammatory disorders, taking of acetylsalicylic acid), 20 menstruation,
injuries, iron deficiency anaemia due to psilosis (sprue), iron deficiency anaemia due to reduced iron
absorption thr@uam#@osk in particular in the case of children and adolescents with selective eating,

immunodeficiqg@gr%@_@Mg;ﬁ%ﬁgﬁ}g@gj@%ﬁ%p@ﬁp@%gf brain function due to iron deficiency

anaemia, restless leg sy dgome._z he use according to the invention leads to an improvement in
iron, haerfiogldbif ?‘fg‘#-‘f’i‘ti{%“ IR0 traRR T HR VRS M R 3 S Binpdhfdeosy 4R ipFovement in
short-term memiiyicists (STMY-#d oG tesaripeyvon tests LTRA) MinRaveh 8o drdSsive matrices, in
the Wechr?ler aclthntelligeneerscale &Wﬁd&m@mm% ﬂwi;)em@til 'gnﬂflgqs?j@frﬁli@@?b@%ﬁ?arlon Er?-l’ YV
test: youth version im nt in neytrophile levels, antibody levels and/or lymphocyte
function, in par%tg%ﬁ)@rg fﬁgga%?é}svéﬁﬁgeamhz gﬁ%&?ﬁ#@ﬁﬁﬁsﬁ‘?\{ﬁ%&ﬁuns - 128 - The present invention
further relates to pharmaceutical compositions containing one or more of the compounds according to
the invention cerrespending to formula (1), and optionally one or more further pharmaceutically active

compounds angeopfignalyne or mere-pharmacologically acceptable carriers and/or auxiliaries
5and/or solvents. These ar% conventional %harmaceutical carriers, auxiliaries or solvents. Said
n ’

pharmaceutical €otRpoeitions XreIRABIEFor X mple Pt IR ashoe, 0 Shremarogram
intraperitoneal $hifEntastetar hiraitvg, iftrabuccal, percutaneous, 10 subcutaneous,
mucocutaneoug; mralestal, transdermal, topical, intradermal, intragastral or intracutaneous
applicatiogoand are present, for example, in the form of pills, tablets, enteric-coated tablets, film
tablets, layer tablets, sustained-release formulations for oral administration, subcutaneous or
cutaneous administration fin particular as plasters), extended-release formulations, dragees,
pessaries, gels, 15 ointments, syrup, granules, suppositories, emulsions, dispersions, microcapsules,
microformuiations, nanoformulations, liposomal formulations, capsules, enteric-coated capsules,
powders, inhalation powders, microcrystalline formulations, inhalation sprays, powders, drops, nose
drops, nasal sprays, aerosols, ampoules, solutions, juices, suspensions, infusion solutions or injection
solutions, etc. 20 The compounds according to the invention and pharmaceutical compositions
containing these compounds are preferably applied orally and/or parenterally, in particular
intravenously. 25For this purpose, the compounds according to the invention are preferably present



in pharmaceutical compositions in the form of pills, tablets, enteric-coated tablets, film tablets, layer
tablets, sustained-release formulations for oral administration, extended-release formulations,
dragees, granules, emulsions, dispersions, micsocapsules, microformulations, nanoformulations,
liposomal formulations, 30capsules, enteric-coated capsules, powders, microcrystalline formulations,
powders, drops, ampoules, solutions, suspensions, infusion solutions or injection solutions. - 129 -
The compounds according to the invention may be administered in pharmaceutical compositions
which may contain various organic or inorganic carriers and/or auxiliaries, of the type conventionally
used for pharmaceutical purposes, in particular for solid drug formulations such as, for example,
excipients (such as 5 saccharose, starch, mannifoql, sorbitol, lactose, glucose, cellulose, talc, calcium
phosphate, calcium carbonate), binders (such as cellulose, methylcellulose, hydroxypropylcellubse,
polypropylpyrmetidone, gelatin, gum arable, polyethyleneglycol, saccharose, starch), disintegration
agents (such as starch, hydrolysed staih, carboxymethylcellulose, calciym salt of

=

carboxymethylcellulose, 10 hyq@ypﬂgpyl starch-Sdditim glycql stﬁrc?/f], sodium bicarbonate, calcium
phosphate, calcium citrate), lGbricants &t lulSerestiereeetyents (sfich as"magnesium stearate, talc, sodium
laurylsulfate), a flavouring (suc A as citric acid, menthol, glycine,/orange powder), preservatives (such
as sodium benzoate, sodium bisulfite, methylparaben, propylparaben), stabilisers (such as citric acid,
sodium citratem%@ acid) and multicarboxylic acids from the titriplex series such as, for example,
diethylenetriamine pentaacetic acid (DTPA), suspending agents (such as methylcellulose,
polyvinylpyrrolidSHE CHRIRTTRTTHT Stearate), dispersants, diluents (such as water, organic solvents),

beeswax, cocdaMstittexypotyathylerieyiyooipwhite petrolatum, etc. 20 Liquid drug formulations such as
Sﬁlutions, sqsgleﬁs,gam nd?gﬁlgmﬁedpitwwwqﬁm wyﬁg@wgga@%}mﬁfe}t and/or |
pharmaceutically acceptable organic solvents. In. addition, liquid formulations of this fype may also
contain pH-adﬁ:Jbs{lﬁFlodcfé%e%] g?we"rﬁ'aYgﬁigr%%?ﬁf?ﬁ%'?sﬁ?n%'baa’e{;i sfngﬁucf(gelﬁr%ggdgﬁgtg? Ib?gg}gr%?atives, wetting
25 agents, gelliPi§'dgerts o eX e émiethyickill 5 nsoibramis dhdarer HaredringsiThe
compositiohs dicenedings toothes nveati onveray bindsotamia sidothetwands theyamayhave the same
osmotic pressyig a3 hiagdoThe;isaienicityatihe caeposition may be adipsted by iging sodium
chloride or other pharmaceutically acceptable agents such as, for example, dextrose, maltose, boric
acid, sodium t&TFARS 30 profAehighlycol or other inorganic or organic soluble substances. The
viscosity of the liquid compositions may be adjusted using a pharmaceutically acceptable thickener
such as methyjgellulgse; Other suitable thickeners include, for example, xanthan,

carboxym hylg [II_I hydraoxypropylcellulose, carborner and the like. - 130 - The preferred
concentraﬁ%n otE t&ﬁi?&%ﬁzgrgﬁll[ ggéi% on the selected agent. Pharmaceutically acceptable

preservatives iigy-HéEd 6 ifcrESBHIRSSALING 'Y B7e Ritjid TEhpRERIO T BN AAREDBhol may be
suitable, althoughre& lrgenumbegreetiprgseanvatives including, for example, paraben, thimerosal,
chlorobutanol gr5,bgnzalkgnium chloride may also be used The active ingredient may be
administered, for example, in a unit dose of 0.001 mg/kg to 500 mg/kg body weight, for example up to
1 to 4 times per day. The dosage may be increased or reduced according to the age, weight, condition
of 10the ptientB&¥erity of the disease or method of administration. A preferred embodiment relates
to the use of the compounds according to the invention, and of compositions containing the
compounds according to the invention, and also of the combined preparations according tg,the
invention 1500nt%iniﬁ'§T\ﬂ\/e compatind®and Qomg?iﬁrﬁ%ﬁéordﬁﬁ@%@@tﬁ@'mventj\pn,%E@roducing a

n

drug for oral or pa‘Fe/nféFzﬂCadministration. The | ntivn ieillustsateshin more detai by thgfollowing
examples. The éxamples are 8aRrelysxplapator ~7and the persgR.skillediin the arf can extend the
specific 20 examples to further claimed compounds. - 131 - EXAMPLES PHARMACOLOGICAL
ASSAYS 5Theé%lrl%\pgpgrgg@%ligl§éwere used: Reagentsl Batch No. Comments MDCK-FPN-HaloTag
Clone 7 I-%gpcidin 100 pM Stock solution in water Batch# 571007 Peptides International

Exampie 41
S-Methoxy-2-pyridin-2-yi-pyrimidin-d-yiamine
4-Chioro-5-methoxy-2-pyridin-2-yi-pyrimidine {1.0 g, 4.52 mmol} in YO {5 ml) was

purged with ammonia gas af 0°C for 0.3 h. The reaction mixiure was heated at 140



HaloTagOTMR Ligand Batch# 257780 Promega, Cat#G8251 Opera confocal plate imager
PerkinElmer Perkin Elmer 384 Cell carrier plates Cat# 6007430 Paraformaldehyde Batch# 080416
- Electron Microscopy Sciences Cat#15710-S Drag5 Biostatus, Cat No: DR51000! The antagonistic
effect against hepcidin of the pyrimidine and triazine compounds of the present invention was
determined by means of the terroportin internalisation 10assay described below. Principle of the
ferroportin internalisation assay Low molecular weight organic compounds which counteract the
biological effects of hepcidin on its receptor, the iron exporter ferroportin (Fpn) were identified on the
15basis of their ability to inhibit hepcidin-induced irtenalisation of Fpn in living cells. A stable cell line
(Madin-Darby Canine Kidney, MDCK) was produced for this purpose to express constitutively human
ferroportin whj,Eh IS {B%eglt ecombinantly with a fluorescent repqrter protein (HaloTagO, Promega
. for 12, . . .
Corp.) atits C ter(r)rrnn.us. e ?r?t%'Pr?al%%%#%? Fpn (\fv%{‘sc ?n%ﬁ‘ﬁ%gé B%/)cﬁwoargl%ﬁ rﬁ%jeesrg%é%ﬁ’% with
fluorescent lighAeiEPHad s Fay () PR @gainethyifivaaminéF Which Magththéhmseives covalently to
the HaloTag repertercgsnetfusee witlpherfdun.7igages. produced by contocal - 132 - fluorescence
microscopes shgwag eell surface localisation of Fpn in the absence of hepcidin and the absence of
Fpn surfage colouring in the presence of hepcidin. Optimised image analysis algorithms were used to
detect the%cellﬂs%ﬁyceygﬁﬁ‘%g) fﬁja{m 1?9/ fhe corresponding membrane fluorescence associated with the
Fen- 5HaloTag$usichqrotemMy kiyessigoumivwhgi@ntestiverimag é-basedcanalysisdonguickly
evaluating corppungdsganableseixalagking hepcidin-induced internalisation of non. This assay is a
direct in vitro qg%vﬂgpgg the in vivo action mechanism proposed for drug candidates, and is
therefore suitable as an initial assay with a high throughput for identifying compounds which
counteract the effect 100of hepcidin on its receptor ferroportin. Details of assay procedure 7500 cells
per well (MDCkdrithie4aloTag) were transferred per well in 50 pl DMEM medium (Dulbeccos Modified
Eagle Mediumqwith,40% feetakbhevine 15serum (FBS) containing 1 % penicillin, 1 % streptomycin and
450 pg/ml O-4Jﬁ§ SE&Q%rofiErszgtes vivith 384 Wellis 38T4 cell carrier plates, Perkin Elmer, Cat. No.
6007430), then incubated overtight At37B0/8 #4665 "HE volume of the medium was reduced to
10 pl and 10 pf6E 5N MAIET dgTMRIFama (Rromiatitcdde Nel@i8rs1)wetecaddted in DMEM
medium in 20qsgesite stainitharprtialed agiusionpretein.iniSmiRsincy batienpat-31,6/5 % 002.
15 the mixiure was sfired at room temperature for 12 h. The mixture was dituted with
water [7 ml} and the agueous phase was extracted with DCM {x3). The combinad
organic phases were dried {Na:504) and concentrated in vacuo. The crude residue
was purified by column chrematography with DCM / 1%NHz in MeQH 95:5) and 1%
ammonia as the eluent to give the file compound (25 mg, 41%).
20 MW 24429
HPLCMS (Method A): [m/z]: 245
Fig. 3% shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of exampie 42,
1C30 [uM]: >50.

Exampie 43

N-{&-Methoxy-2-pyridin-2-yl-pyrimidin-4-yl)-benzamide

in o simitar fashion using route é general procedure 17, 5-methoxy-2-pyridin-2-yk-

pyrimidin-4-ylamine (45 mg, 0.22 mmol), benzoy! chiorige [59 mg, 0.42 mmol) and
30 pyrdine (0.5 ml} gave the title compound (20 mg, 29%) after purification by column

chromatography with DCM / MeOH [95:5}) as the eluent.

MW 306.31

HPLCMS {Method Aj: [m/z]; 307



HaloTag-TMR ligand was removed, the cells were washed with fresh DMEM medium, and the volume
was reduced to 20 pi DMEM medium. 3 pl of a solution of the test compound (dissolved DMSO)
were added per 25well (10 pl final volume). 7 pl of 43 pm hepcidin (Peptides International, Cat. No.
PLP-4392-s, 100 pM stock solution in water diluted in DMEM medium) were added per well to a final
hepcidin concentration of 100 nM. The cells were incubated overnight at 3700/5 % 002. 30 The cells
were fixed by adding paratormaldehyde (PFA, Electron Microscopy Sciences, Cat. No. 15710-S)
directly to the cells to give a final concentration of 4%, and then incubated for 15-20 minutes at room
temperature. - 133 - The PFA solution was removed and the cells washed with PBS
(phosphate-buffered saline solution), 30 pl remain&d in the plate in each case. 20 pl Drag5
(Biostatus, Cat. No. DR 51000) were added to give a final concentration of 2.5 pM in order to stain the

nuclei, and theiplateswar essealedonithdgibplaie seals e hariateswers analised dising the Opera

plate imager (Qﬂﬁéacgr%% gflgg%%%@%, Perkin Elmer) with 7 images per well; 440 ms exposure
time per image, 1 pM focal height. 10Data analysis Optimised algorithms were used for image

analysis to deﬂgéf) a{l‘r%}'q"fféfntify the fluorescence associated with the cell surface as a measure of the
cell surface localisation of Fpn-Halotag. The final display corresponded to the percentage of cells
which exhibited 15 membrane fluorescence: wells treated with 100 nM hepciciin produced the lowest
values (negati)é(g3 ] rol display = 0 % inhibition of Fpn internalisation) and wells which had not been
treated with hepcidin produced the maximum percentage of cells with membrane fluorescence
(positive control display = 100 % imﬁfbit%‘ﬁ af-Eanr-interratisation). amﬁ@ach plate, the median of the
6 positive and 6 negative cowmwas used to calculat > peregptage inhibition of tested
compounds in accordance withzhe following Tormuia: ftnag Reompounet 25! = 100 x Rneg Rpos
wherein,Roospositive control display value (median) Roesnegative corftrol display value (median)
30Rcompounddisplay value of the tested compound percentage inhibition of the respective compound
- 134 - In dose:agthityassays-dikition series (11 concentrations, 1:2 dilution steps) of the compounds
were tested (concentration range from 0.04 to 40 pM), and standard signal values of replicated tests
(on average 6 titrations on independent plates) were used for curve adaptation according to a robust
5standard dosE*8BRa4Hodel with four parameters (lower asymptote, upper asymptote, 1050, gradient).

The following restitsiwene phteinesfar shedkxamplesici-l 35 Fanpleempauad 1C50 [pNi]

Methanesulfonamide (47 mg, 0.49 mmol) was added info a solution of sodium

nydride (60% in mineral ofl, 20 mg, 0.5 mmol} in THF (0.5 mi) and the mixiure was

15 sfired atroom temperaiure for 0.5 h, 4-chloro-5-methoxy-2-pyridin-2-yl-pyrimidine
{0.10 g, 0.45 mmuoil} in DMSO (0.5 mi} was added and the mixiure was heated at 120
°Ctor i h. After cooling, the mixture was concenfrated in vacuo. The crude residue
was purified by column chromatography with DCM / 1% NHz in MeOH (97:3) as the
givent to give the fitie compound (27 mg, 27%).

20 MW 280.30
HPLCMS (Method A Im/z]: 281
Fig. 41 shows the M$ chromaiogram, the MS spectrum and fhe PDA chromatogram
of the compound of example 44.

IC50 [eMl: <50,
25
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IR. (Median Inhibition [%] at IOpM substance conc.) le H2N NH2 1 ---._.--1 >40<504 Cl i1H >401!
11<50 I N..",7-NH\

General procedure 19:

Example 45
N-[5-Methoxy-2-pyridin-2-vl-pyrimidin-4-yil-benzenesulfonamice

Benzene sulfonyl chioride (43 mg, 0.24 mmol} was added fo a solution of 5-methoxy-
2-pyridin-2-yl-pyrimidin-4-yiamine {50 mg, 0.24 mmaol} in pyridine (0.3 mi) and the
mixture was heated at 80 °C for 16 h, After cooling, the reaction mixture was diluted
with water {10 mi) and the agueous phase was extracied with DCM {x3). The '

10 combined organic phases were dried [Na.SO4) and concentrated in vacue. The
cruge residue was purified by column chromatography with DCM / 1% NHs in MeOH
{25:5) as the eluent to give the fitle compound (15 mg, 18%).

MW: 342 37
HPLCMS (Method Al: [m/z}: 343

15 Fig. 42 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of example 45.

IC30 [uMI: <50.



1,N1--N, 50H1N---N N..----) IOH>40>506 1.HOH N.., 1! N ,-- NcOH 1 >40 >50 - 136 -
Example Compound IC50 DWI | r701, (Median Inhibition [To] at IOpM substance conc.) 7' OTh

192 -
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General procedure 20:

Exgmple 44
i-{5-Methoxy-2-pyridin-2-ykpyrimidin-4-yl}-3-methyi-urea
Sodium hydride {60% in mineral ofl, 12 mg, 0.29 mmol) was added at 0 °C o o
solution of S-methoxy-2-pyridin-2-yl-pyrimidin-4-ylamine {50 mg, 0.24 mmoi) in DMSO
10 {1 ml) and the mixiure was stirred for 0.25 . Nesuccinimidyl-N-methyl carbamate (51
mg, 0.29 mmol} was added dropwise and the mixfure was stired ot room
femperature for 4 h. The reaction mixture was diluted with ice-water (10 mi} and the
aquecus phase was extracied with EFOAC (x2}], The combined organic phases were
washed with brine, dried {Na:S04) and concenirated in vacuo. The crude residue
S was purdfied by column chromatogrophy with DCM / 6.1% NHs in MeOH {97:3) as the
eluent to give the fitle compound (21 mg, 32%).
MW: 25924
HELCMS (Method Al [m/z}: 260
Fig. 43 shows the MS chromatogram, the MS specirum and the PDA chromatogram
20 of the compound of exampie 44.
{50 [uM]: =50,

Example 47
25 General procedure 21:
1-soprepyi-3-[5-methoxy-Z-pyridin-2-yi-pyrimidin-4-yi)-Ure
sodium hydride (60% in mineral oil, 13 mg, 0.3 mmol} was added fo a solution of 5-

methoxy-2-pyridin-2-ylpyrimidin-4-yiamine {50 mg. 0.24 mmot) in DMSO (1 ml}and



1,H-- N,__INH,.NHO N -, 0.--- < 50 > 50 8 0-- IHI ,,N..,N==)-- 11,, II, N,--N2.--?-. -1F > 40 < 50
9 <50>50 II,"N'NH1NNTiN""0"-

-193-

the mixiure was stired at room femperature for 0.25 h. Iso-propy! isocyanate (42 mg,
0.49 mmol} was added af room femperafure and the mixture was stirred ot 80 °C for
14 h. The mixiure was diluted with water (10 ml} and the agueous phase was
extracted with EtOAC (X2}, The comizined organic phases were washed with brine,
5 dred (Na:SQq4 and concentrated in vacuo. Tne crude residue was purified by

column chromatography with DCM / 3% NHz in MeOH [95:5) as the eluent 1o give
the titte compound {23 myg. 32%}.
MW: 287 31
HPLCMS (Method Al {m/z}: 288

10 Fig. 44 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of example 47.
[C50 [uM]: =50,

Example 48
15 Synthesis of 1-15-Methoxy-2-pyridin-2Z-yl-pyrimidin-4-yl1-3-ohenyl-urea
in ¢ sumifar fashion route 9 general procedure 21, S-methoxy-2-pyridine-2-yl-pyrimidin-
4-ylamine {50 mg, 0.24 mmol}, sodium hydride {60% in minerat of, 12 mg, §.2% mmol]
and phenyiisocyonate (35 mg. 0.2% mmol] gave the fitle compound {16 mg, 20%)
after purification by column chromatography with DCM /7 0.1% NHz in MeOH [95:5) as
20 the sluent.
MW: 321.33
HPLCMS IMethod A): [m/z): 322
Fig. 45 shows the M3 chromatogram, ine MS spectrum and the PDA chromatogram
of the compound of example 48,
25 1C50 [uM]: >50.
ROUTE 10
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General procedure 22:
lsopropoxy-acetic acid
5 The sodium salt of chloroacetic acid (20 g. 171 mmol) was added portionwise ot

80°C to sodium isopropoxide solution {prepared from 5.92 g of sodium and 60 mi of
so-oropanoll, The reaction mixiure was heaied unaer refiux for 4h. After cocling, the
mixture was concentrated in vacuo, The residue was diluted with water (80 mi) and
acidified to pH 2-3 with 1N HCL The agqueous phase was extracted with EIOAC {x6).

10 The combined organic phases were dried [Na2304) and concentrated in vacuo fo

give the fitle compound (18 g. 8%%], which was used without purification.

General procedure 23
sopropoxy-acetic acid methyl ester

15 Ihionyt chltoride {22.2 mi, 303 mmal} was added dropwise 1o a solution of isopropoxy-
geetic acid (17.9 g. 172 mmol} in MeOH {70 ml} af -5 °C. The regction mixiure was
heated under reflux for 9 h. After cooling, the mixiure was concentrated in vacuo.
The residue was diluted with saturated agueous NaHCOs solution {100 mi) and
extracted with ERO (x2]. The combined organic phases were washed with brine,

20 dried [Na2SC4) and concentraied in vacuo to give the titie compound as yellow ol

(15.5 g, 78%), which was usad without purfication.

General procedure 24;

5-sopropoxy-2-pyridin-2-yl-3H-pyrimidin-4-one



<50 <50 - 138 - - 139- Example Compound IC50 DIM] 1N-<>---:--atEi3 22INIr-k,N-CH3 1CH I <50 23
Nnche ."....... NNNC-L, i >50 24 N"--'s-"----CH3j 1 NN,,.il, NN-.---.N_CHa 1 1110 251 ,0 N'CH3 1l
cornsNN,--,N,-.2?N,---Th 1 >50 26 N-c-\----atH3 ,..N....cm)--,Nc-.---,,,---.,

- 195~

Isopropoxy-acefic acid methyl ester {1.0 g, 7.5 mmol) and ethyl formate [0.56 g, 7.5
mmol} were added simultaneously 1o stiming suspension of sodium {0.18 g, 7.5 mmaol]
in toluene (20 ml} and the mixiure was stired at room tempergivre for 12 h. The
foluene was decanted, the residue was diluted with EHOH (20 mi) and pyridine-2-

5  carboxamidine {0.83 g, 5.3 mmol} was added followed by a sclution of sodium
athoxide fprepared from Na 0.35 g, 15 mmol in 5 mi of EOH). The reaction mixture
was heaied under reflux for 20 h. The mixture was fillered and the residue neutrdiized
with 1N HCI [10 mil. The mixture was concentrated in vacue and the crude residue
was purified by column chromatography with DCM /7 1% NHs in MeOH [98:2) as the

10 eluent to give the fille compound [0.18 g, 11%).
MW; 231.25
HPLCMS {Method D): [m/z}: 232

General procedure 25
15 4-Chloro-&-isopropoxy-2-pyridin-2-vi-pyrimidine
A solution S-isopropoxy-2-pyridin-2-yl-35-pyrimidin-4-one (0.18 g, 0.78 mmol) and
POCE {0.74 mi, 7.8 mmol} in N .N-dimethyl aniline {0.22 ml) was heated under reflux
for 1h. The reaction mixiure was poured into ice (50 mi) and basified 1o pH 89 with
saiurated agqueocus NaHC Oz solution. The aoguseous phase was extracied with E1OAcC
20 [x3]. The combinad organic phases were dried NG5G} and concentrated in
vacuo. The crude residue was purified by column chromatography with DCM / 1%
NHz in MeOH (98:2) as eluent o give the title compound (014 ¢, 72%).
MW, 24% 69
HPLCMS (Method D) imy/z]: 250
25

Generdl procedure 26:

Example 4%
{5-lsopropoxy-2-pyridin-2-yl-pyrimidin-4-vij-isopropyl-amine

30 4-Chlore-5-tsopropoxy-2-pyridin-2-yi-pyrimidine {0.13 g. G.52 mmol), iso-propylamine
{45 yl, 0.52 mmol} and DIPEA [0.18 mi, 1.04 mmol] were dissotved in EYOM (2 mi) and
the mixture was stired at 80 °C for 15 h. After cooling. the mixture was concenirated

in vacuo. The residue was dituted with water {15mi) and the agusous phass was



)51<50 27 --, ,0 N'--.1---C1-12. |N, ), ---). .-NNIK H,C,0.--,<2.----Hrj, _ L'Ha <50 1 [ NOH 28f,
-....... N I, >50 - 140 - Example 1Compound IC50 ['JAM 29 N--"k---0-cH2 1 fNNOI -,N >50 1 30

-196 -

exfracted with EtOAc {x3]. The combined organic phases were dried (NaxSO4) and
concentrated in vacue. The crude residue was purified by column chromatography

with DCM / 1% NM3 in MeOH (95:5) as the eluent 1o give the titie compound {55 mg,
38%).

5 MW 27234
HFLCMS {Method A): [m/z]: 273
Fig. 46 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 4%.
{C50 [uM]: >50.
i0
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General procedure 30:

5-Methoxy-2-methyisulfanyi-3H-pyrimidin-4-one
Methyi methoxyacefale (2.0 g, 19.2 mmol) and ethyl formate {1.42 g, 19.2 mmol]
were added simultanaously to o sfiring suspension of sodium (0.44 g, 1.2 mmol} in
foluene {20 mi) and the mixture stired af room temperature for 12 h. The foluene

10 was decanted, the crude residue was diluted with EfOH (20 mi} and S-methyl
thiourea (1.3 g, 15 mmol} was added in one portion followed by a solution of sodium
aethoxide (prepared from Na 0.35 g, 15 mmaol and 5 mi of EtOH]. The reaction mixture
was heated under reflux for 15 h. The mixture was filtered and the residue was
neutrdlized with 1N HCH10 mi). The sclvent was removed in vacuc, The crude

15 residues was diluted with MaOH {20 ml}, stirred for 0.25 h and filtered through celite.
The filtrate was conceniraied in vacuo fo give the fitte compound (C.5 g, 21%).
MW 172.20
HPLTMS (Method D [m/z]: 173

20 General procedure 31:
4-Chioro-5-methoxy-2-methylsulfanyl-pyrimidine
A solution of S-methoxy-Z2-methylsulanyl-3H-pyrimidin-4-one [0.77 g, 4.4 mmol} and
POCI (6.8 g, 44 mmol) in N,N-dimethy! aniline {0.4 ml} was heatea under reflux for 1h.
The reaction mixture was poured info ice {50 mi) and basified 1o pH 8-% with

25  saturgted aguecus NoHCOs and the agueous phase was extracted with DUM (x3).

The combined organic phases were dried (Na:SC4) and concentragted in vacuo. The
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cruge residue was purified by column chromaiography with EtOAC / hexane [1:9-
4:6) as the eluent to give the title compound (0.2 g, 33%).

MW: 190.65

HPLCMS [Method DJ: im/z]: 19]

General proceaure 32
4-Chloro-2-methanesulfonyi-5-methoxy-pytimidine
A solution of 3-chioroperoxybenzoic acid (0.4 g, 2.3 mmol} in DCM (2 mil) was added
dropwise to a solution of 4-chioro-5-methoxy-2-methylsulfanyl-pyrimidine [0.15 g, 0.78
10 mmol) in BCM {10 mil) and the mixture was stirred ot room temperature for 12 h.
water {10 ml} was added, the aqueous phase was exiracted with DCM and
concenirated in vacuc. The crude residue was purified by column chromaiography
with DCM / 1% NH: in MeQOH (28:2) ¢s the eluent to give the fitle compound {0.18 g,
100%).
15 MW:222.64
HPLCMS {Method D} [m/z]: 223

General procedure 33
4-Chtoro-5-methoxy-oyrimidine-Z-carbonifrile
20 4-Chloro-2-methanesulionyl-5-methoxy-pyrimidine [0.18 g. 0.8 mmol} was added 1o
solution of sodium cyanide, tetrabutyl ammonium iodide {16 mg. 0.04 mmol} in DCM
{3 ml) and water {0.6 ml} and the mixture was stired at room temperature for 16 n.
Water (10 mil was added and the mixture was exiracted with DCM [x2), the
combined organic phases were dried (Na2804) and concentrated in vacug, The
25 crude residue was purified by coiumn chvomaiography with EtOAC / hexane (1:9-
4:6) as the eluent fo give the fifle compound (65 mg, 50%).
MW 169.56
HPLCMS [Method D) [m/z}: 170

30 Generdl procedure 34;
4-isopropylamino-s-methoxy-pyrimidine-2-carbonitrije
4-Chioro-5-methoxy-pyrimidine-2-carbontirie (65 mg, 0.38 mmol), so-propyiamine
(34 14, 0.42 mmoaoi}l and DIFEA [75 4, 0.46 mmol} were dissoived in EtOH (2 ml) and the
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mixture was stirred at room femperature for 15 h. The mixiure was concentrated in
vacuo. The residus was diluted with water (15ml) and the reaction mixiure extracted
with ethyl acetate [x 3). The combined organic phases were dried (Na:SC.) and
concenirated in vacuo. The crude residue was friturated from pentane to give the

5 fitte compound (30 mg. 40%).
MW: 19221

HPLCMS {Method D) [m/z): 193

Example 50

10 General procedure 35:
{2-Aminomethyi-5-methoxy-pyrimidin-4-yl}-sopropyi-amine
4-lsopropylamino-5-methoxy-pyrimidine-2-carbonifrile (30 mg, 0.13 mmol} in THF |3
mi} was added dropwise o a solution of lithium aluminium hydride (19 mg, 0.52
mmol] in THF (2 ml) at 0 °C and the mixture was stirred at room temperature for 0.75

n. The residue was diluted with 1N NaOH solution (5 mi) and the mixfure was

ot
o

concentrated in vacuo. The crude residue was purified by column chromatography

with DCM / MeOH {98:2) as the eluent to give the fitie compound (29 mg, 96%).

MW: 198,27
20 HPLCMS [Method D): [m/zl: 197

Fig. 47 shows the specira/chromatograms of the compound of exampie 50.
IC50 [uM]: <50,

ROUTE 13
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General procedure 36:
Pyridine-2-carboxamidine
Lithium hexametnyt gisilazide {1 M solution in THF, 40.5 mi, 60.5 mmol) was gdded to
o solution of pyridine-2-carbonifriie (3.0 g, 28.8 mmol) in ERO {30 mi} at 0°C. The
5  reaction was dilowed o warm to room femperature overnight. The reaction was
cooled to 0°C and 3 M HC! [54 ml) was added and the reaction was stirred for 30
min. Water (135 ml) was added and the organic phase was separated and
discarded. The agueous tayer was basified to pH14 with saiurated agueous NaCH
and extracied with DCM (x 3}. The combined corganic exiracts were dried (NaaSO4)
10 and concenfrated in vacuo 1o give fne tfitle compound {1.70 g, 49%).
MW: 121.14
HPLOCMS Method B):im/z}: 122
Nicotfinamidine
tn g sirmilar fashion using rouie 13 general procsdure 34, lithium hexamethy! distazide
15 {1 M solutionin THF, 40.4 mi, 40.4 mmol), nicofinonitrite {2.0 g, 19.2 mmol} in ERO (30
ml) gave the fitle compound {0.95 g, 41%).
MW 121.14
HPLCMS {Method B):iim/zi: 122

20 Generql procedure 37,
3-12-Fluoro-phenylj-propicnic acid meihvl ester
Thiony! chioride 10,65 mi, .82 mmol) was added dropwise 1o a solution of 3-[2-fluoro-
ohenyil-propicnic acid {1.0 g, 5.95 mmotl} in MeQH [10 ml} at 0°C. The mixfure was
altowed to warm to room temperature and was heated under refiux for 2 h. The

25  reaction mixiure was concentfrated in vacuo, diluted with saturaied aquacus
NaHCOa solufion {10 mil) and exiracted with E::C {x 3}, The combined organic
phases were washed with brine, dried {Nax50s) and concenfraied in vacuo 1o give
the fitle compound (1.0 g. $3%).
MW: 18220

30 HPLCMS {Method B):[m/z]: 183

General procedure 38;

2-(2-Fiuoro-benzyl]-3-oxo-propionic acid methyl ester
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Titanium({IV) chioride {0.91 ml, 8.24 mmot}, frimethyisilyl friflucromethanesulfonate (25
L 0.14 mmol) foliowed by fri-n-butylamine {2.9 ml, 12.35 mmol) were added
dropwise 1o a solution of 3-{2-flucro-phenyl)-propionic acid methyl ester (0.5 g, 2.74
mmol} ang ethyl formate [0.33 mi, 4.11 mmol} in foluene [20 ml). The mixfure was

> sfired atroom temperaiure for 18 h. Water (20 ml) was added and the agueous
phase was extracted with EfFOAC (X 2. The combined organic phases were washed
with brine, dried [Na:504) and concentrated in vacuo. Partial purification by column
chromarography with EICAC / heptane [8:92) as eluent gave the fitle compound
(200 mg. 35%) in impure form. The product was used in the next sten without further

10 puidfication. The compound could not be detecied by HPLCMS therefore structure
was confirmed by TH-NMR,

Exemple 51
Generat procedure 39

15 5-{2-Fluoro-benzylj-2-pyridin-2-yl-pyrimidin-4-ol
NaOMe (133 mg, 2.48 mmol} was added to a solution of 2-{2-fluoro-bhenzyl}-3-oxo-
propicnic acid methyl ester {500 mg, 2.38 mmeol} and pyridine-2-carboxamidine 33
{200 mg, 1.65 mmol) in MeOH (10 ml). The reaction was stired at room temperaiure
tor 65 h. The reaction was concenfrated in vacuo and purified by column

20 chromatography with MeQH / DCM [5:95) as the eluent. The resuliing solid was

iturated from ERLO 1o give the file compound (262 mg, 45%).
MW, 281.28

HPLCMS {method Aliim/z): 282

Fig. 48 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
25 of the compound of example 51,

K250 [uM}: <50.

Example 52
be[2-Fuoro-benzyl}-2-pyridin-3-vi-pyrimidin-4-ol

30 In o similar fashion using route 13 generdl procedure 39, NaOMe {167 mg, 3.10
mmol), 2-(2-fiuore-benzyl}-3-oxo-propionic acid methyl ester (450 mg, 3.10 mmol)

and nicolinamidine 73 (250 mg, 2.06 mmoi) gave the title compound (279 mg, 37%)
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after purification by column chromatography with DCM / MeQOHM {97:3} as the eluent
followed oy trifuration from ELO.
MW, 281 28

HPLCMS [Method Aj:m/z): 282

n

Fig. 47 shows the MS chromatogram, the MS$ spectrum andg the PDA chromatograom
of the compound of exampie 52.
1C50 [uM]: =50,

Example 53
10 General procedure 40;

4-Chloro-5-(2-fluoro-benzyl}- 2-pyridin-2-yi-pyrimidine
DMF [cat} was added to a solufion of 5-{2-flucro-benzyll-2-pyridin-2-yi-pyrimidin-4-al
{100 mg, 0.35 mmoi) in thionyl chloride {1 mij and the mixiure was heated at 80°C for
1 h. After cooling, the reaction mixture was concentrated in vacuo, The residus was
15 basifiea with saturated agueous NaHCOs solution {10 mi} and exiracted with DCM {x
3). Tne combined organic phases were dried {Na:SCs) and concentrated in vacuo
to give the ifile compound {107 mg, 100%],
MW; 299.73
HPLCMS {method A):{m/z}: 300
20 Fig. 50 shows the MS chromatogram, the MS spactrum and the PDA chromatogram
of the compound of exampie 53.
JC50 [uM]: <50,

Exomple 54

25 4-Chioro-5-{Z-tlucro-benzyi}-2-pyridin-3-yvi-pyrimidine
in a similar fashion using route 13 general procedure 40, DMF {cat), 5-(2-fluoro-
benzyl)-2-pyridin-3-yl-pyrimidin-4-of {160 mg, 0.36 mmol} and thionyi chloride {1 mi)
gave the tifle compound (107 mg, 100%, after agueous work up.
MW: 299.74

30 HPLCMS [Method AJ:{m/z]: 300
Fig. 51 shows the MS chromatogram, the MS spectrum and the PDA chromafogram
of the compound of example 54.
IC50 [uM]: =50,
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Generdl procedure 41;

4-Chioro-5-{2-fluoro-benzyl)-2-pyridin-2-yi-pyrimidine
5-{2-Fuorobenzyl)-2-{pyridin-2-yljpyrimidin-4-of {70 mg, .25 mmoi} and POCh (0.3% g,
2.5 mmoi) in N.N-dimethyl anitine {0.07 ml) were heated under reflux for 1h. The
reaction mixfure was poured into ice (50 mi} and basified 1o pH 8-9 with saturated
agueous NaHCCs solufion. The agueous phase was extracted with DCM (x3}. The
combined organic phases were dried [Naz804) and concentrated in vacuo. The
crude residug was purified by column chromatography with DCM as the eluent to
give the fite compound (25 mg, 33%).

MW: 299 74

HPLCMS Imethod D) {m/z): 300

Exampie 55

General procedure 42:
[5-{2-Fluoro-benzyi)-Z-pyridin-2-yl-pyrimidin-4-yl]-isopropyi-amine

Diisopropylomine {69 ul, 0.80 mmol} was added to a solution of 4-chioro-5-2-fluoro-
penzylj-2-pyridin-2-yl-pyrimidine {107 mg, 0.36 mmol}in EtOH (1.1 mb and the mixture
was heated under reflux for 18 h. Afier cooling, the reaction mixiure was
concenirated in vacuo. The residue was basified with saturated aqueous NaHCO:
solufion [} mi) and extracted with DCM [x 3). The organic phase was washed with
water (X 2}, dried IN0:SC4) and concentrated in vacuo o give the fitle compound
(92 mg. 78%,.

MW 322.3%

HPLCMS (Method Al:[m/z): 323

Fig. 52 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of example 55.

HC50 [pM]: <50,

Exampile 54
[5-{2-Fluoro-benzyl}-2-pyridin-2-yi-pyrimidin-4-yil-methyl-amine
in a simitar fashion using route 13 generat procedure 42, 4-chioro-5-{2-fiuoro-benzyl)-

2-pyridin-2-yt-pyrimidine {103 mg, 0.34 mmol), methyiamine [2M in THF, 0.75 ml, 1.53
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mmaolj in EtOH {1 mi) fo give the fitle compound [57 mg, 57%) after purification by
preparafive HPLC {acidic conditions).
MW: 294.32
HPLCMS (Method A):[m/z]: 295

5 TFig. 53 shows the MS chromatogram, the M3 specirum and the PDA chromatogram
of the compound of example 56.
1C50 [uM]: >50.

Exampie 57
10 Diethyi-[5-{2-luoro-benzyl}-2-pyridin-2-yl-pyrimidin-4-yi]-amine
in ¢ similar fashion using reute 13 general procedure 42, 4-chiore-5-{2-fluoro-benzyl)-
2-pyridin-2-yt-pyrimidine {103 mg, 0.34 mmol), diethylomineg (0146 mil, 1.53 mmol} in
EtOH {1 mi} fo give the file compound (88 mg, 77%) affer basic work up without
further purificgfion.
15 MW: 336,47
HPLCMS {Method Al:im/zl: 337
Fig. 54 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of example 57.
VC50 M) <50,
20
Example 58
Cyclohexylmsthyl-{5-{2-fluoro-benzyl}-2-pyridin-2-yl-pyrimidin-4-yi]-amine
In o simitar fashion using route 13 general procedure 42, 4-chiore-5-{2-flucro-benzyl}-
Z-pyridin-2-vl-pyrimidine {103 mg. C.34 mmol), cyciohexanemethylamine (0.20 mi,
25 1.53 mmol) in EYOH {1 mi) to give the fitle compound (80 mg, 43%; purification by
oreparaiive HPLC {acidic condifions).
MW: 374,47
HPLCMS (Method Aj:lm/z): 377
Fig. 55 shows the M3 chromatogram, the MS spectrum and the PDA chromatogram
30 of the compound of example 58.
IC50 {uMI: =50,



EXAMPLES OF PRODUCTION 1 TO 12: The identification and the purity of compounds Ito 12 were
analysed by HPLC-MS (high performance liquid chromatography with mass spectrometry) or by HPLC
with 5UV detection (FDA: photodiode array). The following method was used here:

Method:MS19 7MIN_HIRES_ POS / High resolution method 10Stationary phase / column:Waters
Atlantis dC18 100 x 2.1 mm, 3 pm column, 4000 Mobile phase:A- 0.1 % formic acid (water) B - 0.1
%formic acid (acetonitrile) Flow rate:0.6 ml/min 15Injection volume: 3 pi UV detector:215 nm (nominal)
or MS detection:TIC (total ion count) HPLC-MS System: Shimadzu LCMS 2010EV system Mass
range:100-1000 m/z Scan rate:2000 amu/sec -1 Lf’-”Compound according to Example 1:

isopropyl-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-y1)-amine: N 5 HP-B002012-001 MW: 244.29
Manufacturer B TELO0UV spectrum: X max fnmj 214, 235, 321, 345. HPLC-MS: Em/zj :245 The

result is showpin, gu,gugmlggzgrg_g%ymnafgm YR EXE RIS R

N-{5-Chloro-6- methyl 2- rimidin-4-y Iuoromgeh [-pyridin-2-y1)-
ethane-1,2-didhfing’ fﬁ?@% QTS'”@@H@AP&%&%HW?GS‘GUE 42 onioros. (2-flsoro-benzyl)-

N*1*-(4-TrifluGrowidtmyzhppsidinicRay 1) Bthané-34 2adiatn merpholine (0.13 ml, 1.53 mmol} in
5 EtCH [1 ml} to give the fitle compound {82 mg, 69%) after basic work up without
further purification.

MW: 350.39

HPLCMS {Method A):im/z]: 351

Fig. 56 shows the M3 chromatogram, the MS spectrum ond the PDA chromatogram
10 of the compound of example 59,

IC50 [pM]: <50.

Example 40
5-{2-Fluorc-benzyl}-4-piperidin-1-yi-2-pyridin-2-vi-pyrimidine

15 inasimilar fashion using route 13 general procedure 42, 4-chioro-5-12-fluoro-benzyli-
2-pyridin-2-ytpyrimidine {103 mg, 0.34 mmol), piperidine {0.15 mi, 1.53 mmal) in EtOH
{1 mi) fo give the fitle compound {88 mg, 74%) after basic work up without further
purification,
MW 348.42

20 HPLCMS (Method Aliim/zl: 349
Fig. 57 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example &0.
iC50 [uM]: <50.

25 Exampie 61
Benzyl-[5-(2-Tuoro-benzyl-2-pyridin-2-yi-pyrimidin-4-yll-methvi-amine
in a simiiar fashion using route 13 general procedure 42, 4-chloro-5-{2-flucro-benzyl)-
Z-pyridin-2-yi-pyrimidine {103 mg. 0.34 mmol), N-methyibenzvlamine (0.20 mi, 1.53
mmal} in BtOH {1 mi} to give the fifle compound 97 mg, 74%) purification by

30 preparafive HPLC {acidic conditions).
MW 384 .45
HPLCMS (Method A)iim/zl: 385



- 155 - 2-Bromo-4-(trifluoromethyl)pyridine (500 mg, 2.2 mmol) and ethane-1,2-diamine (12.5 ml, 187.5
mmol) were heated under reflux for 2 h. After cooling, the mixture was concentrated in vacuo and the
residue was partitioned between DCM and water. The aqueous phase was extracted with DCM and
the combined organic phases 5 were washed with water, dried (Mg304) and concentrated in vacua to
give the title compound (330 mg, 72%) which was used without further purification. The compound
could not be detected by HPLCMS therefore structure was confirmed by NMR. General procedure 66:
10N-(5-Chloro-6-methyl-2-pyridin-2-yl-pyrimidin-4-y1)-N1-14-trifluoromethyl-pyridin-2-y1)-
ethane-1,2-diamine (Example 2) 4,5-Dichloro-6- n%%t/hyl -2-pyridin-2-yl-pyrimidine (144 mg, 0.63 mmol)
was added to a solution of N*1*-(4-trifiuoromethyl-pyridin-2-yi)-ethane-1,2-diamine (120 mg, 0.63
mmol) in MeCN (5 ml) and the mixture was stirred at room temperature for 18 h 15followed by heating
under reflux forod 8. sAdter teolidghthenmodure, washconoaritratechintvacls. dencauckg desidue was
purified by colymn. chromategrarhy.wiih FtOAc / heptane (0:100 -100:0) as the eluent to give the title
compound (3? ]@] MW 408.8 20 HPLCMS (Method A as described for the compounds of
examples 13 %%g& /zf 408.9 Fig. 115 shows the chromatograms/spectra of the compound of
example 2. IC50 [pM1: >40 -156- Compound according to Example 3:
5-(2-Fluors-bemawp@-pyridin-2-yl-pyrimidine-4,6-diamine H,NNH, N N 5 HP-AB002020-B09 MW:

295.31 Manufﬁc yr@@&%@ﬁz 62 pg\éﬁp;ﬁt&% %g,ma%[ g&]oi%a%n%gg 293 10HPLC-MS: [m/z] :296

The result is shown in F ompound accordlng to Exam

N*1"-(5-TrifludFohiSHse fﬁ?ﬁ&ﬁ%'&ﬁ){%ﬂ%h’egi‘?rai%ﬁ%qﬁ%ds%rﬁflmé@”ﬂ‘éﬁ‘ {&ingtdute 21 general
procedure 65 (s€erarainpie 2)c2dwanidiBotrifeartretinyd)pyridingi(liodan§s0rd4 mmol) and

ethane-1,2-diaygine 2 sal3ihS mmel)-gavedthes title, compowndHanoe2%) which was used
W|thoutf r h d\@d %@n The compound could not be detected by HPLCMS therefore structure 20
was conflrme N-(5-Chloro-6-methyl-2-pyriclin-2-yl-pyrimidin-4-y1)-N'-(5-trifluoromethyl-pyrid
2-yl)- ethane- f@@i‘éﬁm‘i@*m%ﬁ%m&ﬁﬁ%ﬁ? 6-methyl-2-pyridin-2-yl-pyr m d ne (77 mg, 0.32 mmol) in
dioxane (5 mlygave shesitieccomgaunthiogram, the MS spectrum and the PDA chromatogram

of the compound of example 42.
1C50 [uM]: >50.

Exampie 43
General procedure 43:
5-(2-Fluoro-penzyll-4-{4-methyl-piperazin- i -vi)-2-pyridin-2-yl-pyrimidine
4-Chioro-5-{2-flucro-benzyl}-2-pyridin-Z-yl-pyrimidineg (25 mg, 0.08 mmoll, 1-methy
20 piperazne [0.01 ml, 0.1 mmol} and DIPEA {17 ul, 0.1 mmol} were dissolved in E1OH (2
mil} and the mixiure was sfired at room femperature for 15 h. The mixture was
concentrated in vacuo. The residue was diluted with water [15mi) and the reaction
mixiure exiracied with ethyl acetute {x 31, The combined organic phases were dried
(NG25O4) and concentfrated in vacus. The crude residus was purified by column
25  chromatography with DCM / 1% NHz in MeOH (96:4) as the eluent 1o give the titie
compound {14 mg. 46%).
MW 364.44
HPLCMS (imethod A) [m/z); 344
Fig. 60 shows the MS chromatoegram. the MS spectrum and the PDA chromatogram
30 of the compound of example &3, |
IC50 [uM]. <50,
ROUTE 14



MW: 408.8 HPLCMS (Method A as described for the compounds of examples 13-104): 5[m/zj: 409
Fig. 116 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of the compound
of example 4. 1050 juMI: >40 10 Compound according to Example 5:
3-[(2,6-Dimorpholin-4-yl-pyrimidin-4-y1)-hydrazonomethyl]lonenol 0 N OH N 150 HP-AN003030-E1l
MW: 384.43 Manufacturer VITAS M LABS UV spectrum: X max [rim]: 214, 235, 321, 345.
20HPLC-MS: [m/z1 : 385 The result is shown in Fig. 3. Compound according to Example 6:
254-[(2-Methy1-6-morphol.n-4-yl-pyrimidin-4-yl)-hydrazonomethylj-benzene-1,3-diol 0 I, NN OH

OH HP-AA004168-811 MW: 329.35 5Manufact ASINEX UV spectrum: 2, max [nm}: 212, 241,
346 HPLC-MS: [m/z] : 330 The result is shown in Fig. 4. 10 Compound according to Example 7:
2-[(2,6-timorpholin-4-yl-pyrimidin-4;¥g-hyduinama@methyl)?@henol

I
Genetal procedure 44 R NH,
NH
i
A5
A B " 2 OH w7
O, rcozm NaM, DMF e CO,Me NaOMe, MeOHM '\w
e COMe ‘e COMe B /Ji\
B Genaral procedure 45 ; General procedurs 46 3
R N Okt
[
| pOci,, TEA,
1 wluene
t Generat procedure 47
i
N, s R
| < Nt mmR al =
/\m 4535 j . ; R
NS RASNH, nBUOH Y. NH,OH e 7
R T PN L4
e General procedure 48 1 N 0 General procedure 48 R°7 NT 0

1 RAFBNR, NBUOH

with R being an optional substituent at the phenyl moiety | General procedure 50

i.e. RZ = -NR4RS
Genergl procedure 44

S5-Huoro-pyridine-2-carboxamidine
Trimethyl aluminum {3.54 g, 4%.14 mmol} was added dropwise fo a vigorously stired
& solution of NHiCl {2.63 g. 49.14 mmol} in dry foluene {20 mi) at 0°C. The mixiure was
warmed To room temperature and was stirred for 15 min. A solufion of 5-
ftuoropyridine-2-carbonifrile {2.00 g, 16.38 mmal) in foluene (20 mi) was added
dropwise. The reaction mixture was heated at 80°C for 18 h. After cooling. the
mixiure was fransferred fo o vigorously siimed and cooied {0°C) siurry of silica {20.0 g
10 in chloroform {150 mi} and was stimed for 10 min. The mixture was filtered and the
filter cake was washed with MeOH (x 3). The filirate was concentrated in vacuo. The
residue was dissolved in 1 M HCI {150 mi) and ER:O {70 mit. The organic phase was
separated and discarded. The aqueous phase was basified with saturated aqueous
NaOH and exiracied with chioroform {x 2). The combined organic exiracts were
16 dried {Na2SGs) and concentrated in vacuo to give the file compound (394 mg,

17%), The compound could not be defected by HPLCMS therefore struciure was
confirmed by TH-NMR.



11 N HO 15HP-AN003030-F11 MW: 384.43 Manufacturer VITAS M LABS UV spectrum: A max [nmj:
222, 284,332 HPLC-MS: [m/z} :385 20 The result is shown in Fig. 5. - 159 - Compound according to
Example 8: -(4-Fluoro-pheny1)-ethylidenel-K-(2-methyl-6-morphofin-4-yl-pyrimidin-4-0)- hydrazine o N
,-N HP-AA004168-D11 MW: 329.37 Manufacturer ASINEX UV spectrum: A, max [nm]: 198, 230,
322 10HPLC-MS: [m/z] : 330 The result is shown in Fig. 6. 15 Compound according to Example 9:
2-t(4,6-Dimoroholin-4-y1-[1,3,51triazin-2-y1)-hydrazonomethyli-4-methoxy-phenol HP-AA004154-A01
MW: 415.45 20Manufacturer ASINEX UV spectrgs2, max [nm; 232, 290, 343 -160- HPLC-MS: frn/z]
:416 The result is shown in Fig. 7. 5 Compound according to Example 10:
(4-imidazol-1-y1-6-morpholin-4-y1-[1,3,5]triazin-2-y1)-diphenyl-am ne 10 HP-AN004039-H04 MW:
399.48 Manufaétigret YATESMIAB UV spectrum: 2, max [nmi 95, 239 15HPLC-MS: [m/z :400 The
result is showndeizign@ionic acid dimethyl ester

Mdalonic acid dimethyi ester (349 1, 3.22 mmol) was added dropwise 10 a suspansion

of NaH {40% dispersion in mineral ol 140 mg. 3.51 mmol) in DMF [5 ml) ot 0°C. The

[4,]

reaction mixture was stired ot rcom temperaiure for 30 min. The reaction mixture
was cooled fo 0°C and benzyl bromide (350 14, 2.92 mmol) was added dropwise. The
reaction mixiure was dllowed fo warm fo room temperature overnight. EtOAc (10
mil} was added followed by saturated agueous NH4CH solution {10 ml). The phases
were separated and the organic phase was washed with water, dried (Na:3O4 and
10 concentrated in vacuo. The crude rasidue was purified by column chromategraphy

with ETOAC / heptane (5:95) as the eluent to give the file compound (325 mg, 25%).
MW 222 24

HPLCMS (Method B):Im/z): 223

15 2-{2-Fivorc-brenzyl)-malonic acia dimethyl esfer
in o similar fashion using route 14 general procedure 45, malonic acid dimethyl ester
{2.0ml, 17.46 mmol}, NaH {60% dispersion in mineral ofl, 0.76 g, 19.05 mmol), 2-
fluorobenzyl bromide (2.1 mi, 19.05 mmal) in THF (60 ml) gave the tifte compound
{1.80 g, 47%).

20 MW:240.23
HPLCMS [Method Bl:fm/zi: 241

Exampie 44
General procedure 44;
25 b-Benzyl-Z-pyndin-2-vi-pyrimidine-4, 6-diol
NoOMe (316 mg, 5.85 mmol] was added to o solution of 2-benzyl-malonic acid
dimethyl ester 1650 mg, 2.92 mmol} and pyridine-Z-carboxamidine {354 mg, 2.92
mmol) in MeOH (15 ml). The reaction mixiure was stired ot room temperature for 40
min and then at 70 °C tor 1 h. After cooling, the reaction mixiure was concentrated
30 invacuo. The crude residue was purified by frituration from EtCAC to give the fifle
compound {431 mg, 53%).
MW 27% 29
HPLCMS Imethod A):{m/z]: 280



20 Compound according to Example 11: (4-Imidazol-1-y1-6-morphol
n-4-0-[1,3,51triazin-2-y1)-methyl-phenyl-amine - 161 - 01 NN HP-AN004039-F04 MW: 337.38 5
Manufacturer VITASMLAB UV spectrum: A, max [nmj: 190, 202, 235 HPLC-MS: [m/z] : 338 The result
is shown in Fig. 9. 10 Example 12 (4,6-Dimorphol
n-4-yl-[1,3,51triazin-2-y1)-(2-methyl-quinolin-6-yl)-amine  156-amino-2-methylguinoline (30 mg, 0.19
mmol) was added to a solution of 2-chloro- 4,6-dimorpholin-4-y1-[1,3,51triazine (50 mg, 0.18 mmol) in
dioxane (0.5 ml) followed by DIPEA (92 p1, 0.53 mmol) and the mixture was heated at 50C for 1 h.
The temperature was increased to 90 C for 1 h ang 100 C for 18 h. Only 4 % conversion to desired
product had occurred therefore the mixture was transferred to a 20 microwave tube together with an
excess of 6-amino-2-methylauinoline and catalytic scandium triflate. The mixture was heated at 150 C
in the microwave forsacwtdhotg. shomfitearolingnehdSrirttirerwasdineceir atedniaivacura The crude
residue was triguradachromMedtia-give dhe tittle compound (17 mg, 24 %). MW: 407.48 - 162 -
HPLCMS (Megl&cgg sggscribed for the compounds of examples 113-117): fm/z1: 408 Fig. 112
shows the MS chroH1at'ogram, the MS spectrum and the FDA chromatogram of the compound of
example 12. 51050 [pM]: <50 EXAMPLES OF PRODUCTION 13 TO 104: The following analytical
methods were ixdoptied$in Examples 13 to 104 below: 10 Analytical HPLC-MS Method A Column:

Waters Atlantis. gd0A83.d4 400 i LOMMREQW. fase 0.6 mi/min 15Solvent A: 0.1 % formic

acid/water SolyentB: O.g. % formic acid/acetonitrile Injection volume: 3 pl Column temperature 40C
N asimilar tashion using route 14 general procedure 46, NaOMe (111 mg, 2.04

mmot}, 2-{2-flucro-benzyl)-malonic acid dimethyl ester (496 mg, 2.06 mmol) and
pyridine-2-carooxamidine {250 mg, 2.06 mmol) gave the fitie compound (361 mg,
10 59%).
MW 297 28
HPLCMS [Method A}iim/z]: 298
Fig. 62 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 45.
15 IC50 [uMl: >50.

5-{2-Fluoro-benzyl}-2- (5-fluoro-pyridin-2-yvil-nyrimidine-4, é-dial

tn a similar fashior: using route 14 general procedure 44, NaOMe {153 mg, 2.83

mmalj, 2-{Z-fucro-benzyl}-malonic acid dimethyl ester (680 mg, 2.83 mmol} and 5
20 fluoro-pyridine-2-carboximidamide {394 mg, 2.83 mmol) gave the fille compound

597 mg, 67%).

MW: 315,27

HPLCMS (Method B): [m/z]: 314

25  Exomple 66
General procedure 47:
5-Benzyl-4,6-dichloro-2-pyridin-2-vi-pyrimidine
A solution of POCHs {314 i, 3.4 mmol) in foluene {3 mi) was added dropwise fo a
suspension of S-benzyl-2-(pyridin-2Z-yijpyrimidine-4,4-diol (430 mg. 1.54 mmal} and TEA
30 {215 Y, 154 mmol) in foluene (5 ml) at 100 °C. The reaction mixture was heated
under reflux for 16 h. After cooling fo room temperature and then to 0°C, water {2
mi) was added aropwise and the mixiure was allowed to warm to room

temperature. Attempied extraction with EtCAc failed therefore the mixiure was



UV detection wavelength: 215 nm 20Eluent: O min (= minutes) to 5 min, constant gradient from 95 %
solvent A + 5 % solvent B to 100 % solvent B; 5 min to 5.4 min, 100 % solvent B; 5.4 min to 5.42 min,
constant gradient from 100% solvent B to 95 % solvent A + 5 % solvent B; 5.42 min to 7.00 min, 95%
solvent A + 5 % solvent B 25 Method B Column: Waters Atlantis dC18 (2.1 x 50 mm, 3 pm) Solvent
A: 0.1 % formic acid/water Solvent B: 0.1 % formic acid/acetonitrile 30Flow rate 1 ml/min Injection
volume 3 pl UV detection wavelength: 215 nm - 163 - Eluent: 0 to 2.5 min, constant gradient from 95
% solvent A + 5 % solvent B to 100 % solvent B; 2.5 min to 2.7 min, 100 % solvent B; 2.71 to 3.0 min,
95 % solvent A + 5 % solvent B. 5 Method C Column: Waters Atlantis dC18 (2.1 x 30 mm, 3 pm
column) Flow rate 1 ml/min Solvent A: 0.1 % formit acid/water Solvent 8:0.1 % formic acid/acetonitrile
10Injection volume: 3 pl UV detection wavelength: 215 nm Eluent: 0 min to 1.5 min, constant gradient
from 95 % solventAntrdidd isakvent Briord 00, %veeiventiBa La-mimio-dibéanain, <k Yesetvent B; 1.60
min to 1.61 mi ient fr ) 95% solvent. A + 5% solvent B; 1.61 min to
2.00 min, 1595%08@3%% f%%}ib\i@rgh%%p é/glé(ﬂ)\e{l?euc}:?%%%ug?rllorﬁ\%?e&{gﬁﬁo? r‘&(:%]Imﬁ?temier, or ZQ or
ZMD UV dete 8RNI IRRIETS 5688 Piddicae srrarol weddry 267 ueve Wedilts 2788 UV 20
Method D Colepnmmattantig’d@L8%8.mm x 3 mm; 3 pm Mobile phase A: 0.1 % formic acid/water
Mobile phase B:0.3,%:tormic acid/acetonitrile Flow rate 0.8 ml/min. 25Detection wavelength Diode

array spectrum,A, yéw' h n in_range of 210-350 nm) Sampling rate: 5 Column temperature 35 C
Injection voluﬁﬁtgﬂp?g Eﬁh%%%ﬁlgrrrﬂlzh % solvent A + 5% solvent B, 0.2 min 95% solvent A + 5%

solvent B; 0.2 Afn%osBVRlie conStERir graeient frenyd5-es senamtAne B solvesi®iters % solvent A

of the compound of example 66.
IC50 [LM]: >50. |

Exumple &7
4,6-Dichloro-5-(2-flucro-henzyl}-2-pyridin-Z-vi-pyrimidine
I a similar fashion using route 14 general procedure 47, POCH {69 i, 0.74 mmol), 5-
(2-fiuorc-benzyl}-2-pyridin-2-yi-pyrimidine-4,6-diol {100 mg, 0.34 mmol) and TEA {47 W,
15 0.34 mmol} gave the fitle compound (112 mg, 77%).
MW, 334,18
HPLCMS (Method A)iIm/z): 335
Fig. 64 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example &7.
20 1C50 (UMl =50,



and 95 % solvent B; 5 min 5% solvent A and 95 % solvent B; 5 min to 5.2 min constant - 164 -
gradient from 5 % solvent A and 95 % solvent B to 95 % solvent A + 5 % solvent B; 5.5 min 95
%solvent A and 5 %solvent B. MS detection using Waters LOT or LOT Premier, or ZQ or ZMD UV
detection using Waters 2996 photodiode array or Waters 2787 UV or Waters 2788 5 UV Method E
Column: Phenomenex Gemini 018 2.0 x 100 mm; 3 pm Mobile phase A: 2 mM ammonium
bicarbonate, buffered to pH=10 10Mobile phase A: acetonitrile Flow rate 0.5 ml/min. UV detection
wavelength: 215 nm Column temperature: 6000 Injection volume: 3 HI 15Eluent: 0 min 95 % solvent A
+5 % solvent B, 0.2 min to 5.50 min, constant gradient from 95 % solvent A + 5 % solvent B to 100 %
solvent B; 5.50 - 5.90 min 100 % solvent B; 5.90 - 5.92 min gradient from 100 % solvent B to 95 %
solvent A + 5 %solvent B. Preparative HPLC - Neutral conditions 20 Column: Waters SunFire Prep
018 OBD (5 prExggRie@® mm) Flow rate 20 ml/min Solvent A: Water Solvent B: acetonitrile injection

volume: 1ooommﬂ&mtmpm@w@ﬁmﬁm&%%mt@ Q%%m UV-based Eluent: 0 min to 2
min, 5 % solveggtoBs‘mi %%&Lv&r}]t r@Ljfr'r1]|n to 2.5 min consta %,l E’t to 10 % solvent B + 90 %

solvent A, 2.5 min to 14.5 min conatant gr4oqgﬂ?t%i %%)Cg/dusrgl\t}ent Y Hid 15 mlll‘hﬁ‘l 100 %

solvent B; 16.54d4E 7 i Eohsrint sog ety tos vh Bine-85-9H0AI528 Panirefom 1T miM, 5 % solvent
B + 95 % solveht A24BilsOrb senmicfrepar dtiveéiidRbEmaoduletsvithdl ¥94)V detector and 5.11 Unipoint
control softwarg,w- 185 r/Preparative HPLC - Acidic conditions Column: Waters SunFire Prep C18 OBD
(5um 19 x 10 rc’%glow ratggb mI/fnén Solvent A: 0.1 % TFA / water 5Solvent B: 0.1 % TEA /

acetonitrile Injectlon VO ume.
Fig. 65 shows the MS chrommogram the MS spectrum and the PDA chromatogram

of the compound of example 68,
10 150 [uM]: »50,

Exampie 4%
General procedurs 48
S-Benzyl-é-chloro-2-pyridin-2-yi-pyrimidin-4-viamine

15 A suspension of 5-benzyl-4,6-dichlioro-2-(pyridin-2-v pyrimidine {50 mg. 0.16 mmol} in
NHOH (35% solution in water, 1 mi, 2.3 mmof} in a microwave tube was heafed at
100°C for 30 min in the microwave. EtOM {1 ml) was added and the reaction heaied
at 100°C for a further 30 min in the microwave. The resulting solid was coliected by
filtfration, washed with EtOH {1 ml) and dried under vacuum fo give the fitie

20 compound [30 mg, 64%). |
MW 29675
HPLCMS [method A):im/z): 297
Fig. 66 shows the MS chromatograrm, the M3 spectrum and the PDA chromatogram
of the compound of exampie 69.

25 ICG [uM]: >50.

Example 70

6-Chloro-5-{2-fluoro-benzyl - 2-pyridin-2-yi-pyrimidin-4-ylamine

In ¢ simiiar fashion using route 14 general procedure 48, 4. &-dichioro-5-12-fluoro-
30 benzyl}-2-pyridin-2-yi-pyrimidine (390 mg. 1.17 mmol) and NHK)H [35% solution in

water, 3.1 mi, 29.28 mmol} gave the fitle compound (334 mg. 91%;.

MW: 31475

HPLCMS [method A):m/z): 315



Column temperature: ambient temperature Detection: based on mass Eluent: 0 min to 1 min 90 %
solvent A + 10 % solvent B; 1 min to 7.5 min, constant 10 gradient from 90% solvent A + 10% solvent
B to 100% solvent B; 7.5 min to-9 min, 100 % solvent B; 9 min to 9.1 min, constant gradient from
1000% solvent B to 90% solvent A + 10 % solvent B; 9.1 min to 10 min, 90 % solvent A + 10 % solvent
B. Waters Micromass platform LCZ single quadrupole mass spectrometer. Waters 600 solvent delivery
system 15Waters 515 auxiliary pumps Waters 2487 UV detector Gilson 215 autosampler and fraction
collector - 166 - Preparative HPLC - Basic condltlons Column: XBridge Prep C18 OBD (5 pm 19 x 100
mm) Flow rate 20 mi/min Solvent A: Water + 0.2% & Bhmonium hydroxide 5Solvent B: acetonitrile +
0.2% ammonium hydroxide Injection volume: 1000 pl Column temperature: ambient temperature

Detection: diregdedy tho i uenta Damishia ddrim, :¥naolyebtBrit Sl YasolveahAnbinde 2.5 min

constant 10gradi gntio 10%naoly%nt Bt 9,?% solvent A, 2.5 min to 14.5 min constant gradient to 100 %
solvent B; 14. § mln to m|n ent B; 16.5 to 16.7 min constant gradient to 5% B + 95% A,

16.7 min to 17@%&%V@olvent B+ 95% solvent A. Gilson semi-preparative HPLC module with 119
UV detector and 5.11 Unipoint control sof tware 15 Flash silica gel chromatography was carried out on

silica gel 230-408, sk, 9&&9&&%9@@% silica cartdaes) Mighouravs teaetions were carried out using
a CEM Dlscover or Eeéplforer ocussed microwave dewce 20 Nam n@ fcong nds Some compounds

were isolated asOTSifK ?\i@?gé{ gg |s EH6 Ge%%o&%du (i ﬁ‘lell’ C em'%gl n mes 2N the context of

the present m@ﬁﬁdh?tﬁéiw{@rﬁwﬁllm%bﬁmfﬁm déhores! theremwlpatdd Qe (& form and as the

TFA salt or somesaiher 2bsalt imparticulangpharveacetticalbracseptaiie saltawvhere applicable.
Abbreviations: nRulip-Rutyllithium nBuOHN-butanol catcatalytic 30 mCPBAm-chioroperoxybenzoic

acid DCMdlchIoromethane DIPEANN- dusoProperthyIamlne
HPLCMS {method B):im/z}: 3

Example 71
Generdal procedure 49
5»Benzy%»Nwisopropy%-}pyridin-2-yi»pyrimidine~4,6~dicm'me
15  Isopropylamine {87 ul. 1.01 mmol} was added fo a solution of 5-benzyl-é6-chioro-2-
ipyrdin-Z-yYpynmidin-4-amine {30 mg, 0.1 mmcl} in n-BuOH {1 mi} in o microwove
fube. The mixiure was heated at 193°C for 1 hin the microwave. isoprepylamine {1.0
mi, 11.61 mmol) was added and the mixturs was heated at 193°C for a further 150
min in the microwave. Afier cooling, water was added and the resulfing precipitate
20 was coliected by fikration, washea with Et2O and dried under vacuum to give the
fitte compound (22 mg, 70%).
MW: 319.40
HPLCMS {method Alim/zd: 320.70
Fig. 68 shows the MS chromatogram, the MS spectrum and the PDA chrematogram
25 of the compound of example 71,
HC50 fuMy: <50,

Example 72
5-{Z2-Fluoro-benzvi)-N-isopropyl-2-pyridin-2-yl-oyrimidine-4, 6-diagmine

30 In o similor fashion using route 14 general procedure 49, isopropylamine {273 ul, 3.18
mmaol; and é-chloro-5-(2-fluorc-benzyll-2-pyridin-2-y-pyrmidin-4-ylamine (100 mg,
0.32 mmci) gave the fitle compound {58 mg, 54%).
MW: 337.40



DMFNN-dimethylformamide - 167 - Et20diethylether EtOAcethyl acetate EtOHethanol hour(s) 5
HPLChigh performance liquid chromatography LiIHMDSlithium hexamethyldisilazide MeCNacetonitrile
MeOHmethanol minminute(s) 10 MWmolecular weight NaOMesodium methoxide
Pd2(dba)3tris(dibenzylidene acetone)dipalladium(0) nPrOHnN-propanol Pypyridine 15TEAtriethylamine
THEtetrahydrofuran TMSOTftrimethylsilyltriluoromethanesulfonate 1050 [pMJ values were determined
in the above-described manner. 20 Some starting compounds are commercially available, for example
some dichloropyrirnidines and trichloropyrimidines,. These were reacted by a method similar to the
generally described methods of synthesis (see patefttext and following general procedures), as
known to the person skilled in the art, to form the 25end products. 4,6-dichloropyrimidine [1193-21-11

and 2,4,6-tric@lﬂr@%ri(mgg%[QZ%/-ZP%?)%B from Sigma Aldrich are mentioned as examples of
commercial startig%g compounds. - 168 - Example 13: The compound of Example 13 was produced in
e

accordance with fie'1oH6WIRd RGO SRETES M SRRBHT) S B P BRA)DTAPREZED3(ag), MeCN

OMe R4 [ N. Nf the compound of example 72.
1C30 {uM]: <50,

Exampie 73

S-Benzyl-é-morphoiin-d-vi-2-pyridin-2-yi-pyrimidin-4-viamine

I a similar fashion using route 14 general procedure 49, 5-benzyl-é-chioro-2-{pyridin-
10 2-yljpyrimidin-4-amine {30 mg. 0.1 mmol) and maorphoiine {1 ml) gave the fille

compound {35 mg, 100%}.

MW 347 .41

HPLCMS method A):m/z}: 348

Fig. 70 shows the MS chromatogram, the MS specirum and the PDA chromatogram
15 of the compound of exampie 73.

IC50 [uMI: <50,

Examble 74
5-{2-Fluoro-benzyl)-6-morpholin-4-yi-2-pynidin-2-vi-pyrimidin-4-ylamine

20 ina simitar fashion using route 14 general procedure 49, é-chioro-5-12-flucro-benzyi)l-
2-pyridin-2-yl-oyrimidin-4-ylamine {100 mg, 0.32 mmol} and morpholine {1 mi) gave
the fitle compound {11! mg. 96%).
MW 365 40
HPLCMS method Al{m/z) 346

25 Fig. 71 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
cf the compound of example 74.
ICED [um): <50

Exomple 75

30 Generdl procedurs 50
5-{2-Fluoro-benzyl)-N,N'-diiscpropyi-2-pyridin-2-vi-pyrimidine-4, é-diamine
isopropylaming (257 wl. 2.99 mmol) was added to a solution of 4,é-dichioro-5-(2-

fiuoro-benzyl}-2-pyridin-2-yl-pyrimidine (100 mg, 0.30 mmaol) in n-BuCH {1 mi) in o



OMe R4R5NH, DIPEA OMe r N. 5General procedure 2 N N R3B(OH)2, Pd(PPh3)4 alk2C0s. DMF /
H20 General procedure 3 General procedure | OMe se- 11 [ R4 General procedure 1:
2-(Chloro-5-methoxy-pyrimidin-4-y1)-isopropyl-amine 10Iso-propylamine (0.86 mi, 10.02 mmol) was
added dropwise to a solution of 2.4- dichloro-5-methoxy-pyrimidine (1.63 g, 9.11 mmol) and DIPEA
(2.91 nil, 10.93 mmol) in EtOH (33 m1). The reaction mixture was stirred at room temperature for 29 h
and concentrated in vacuo. The residue was dissolved in EtOAc and washed with saturated aqueous
NaHCO3 solution and brine. The organic phase was dried 15(Na2304) and concentrated in vacuo.
The crude product was purified by column chromatpgraphy, with EtOAc / heptane (45:55) as the eluent
to give the title compound (1.1 g, 60%). MW: 201.66 HPLCMS /Method B):[m/z]: 202 20 General
procedure 2: Isopropyl-(5-methoxy-2-phenyl-pyrimidin-4-y1)-amine (Example 13)
Bis(triphenylpROSIHTRE Foldpgal tifh (1A Gictio FEa e2hRPC36 forfol)invis akiee wsea mxture of
(2-chloro-5- meammwmﬁlmgﬂmmmwmmmQMm@n&aﬁd@mm»&mhﬂfyl boronic acid (90
mg, 0.75 MM HaZQa3 d-M.ealhfian 12 WatsfoRaadnl, 40 el angMetlid,e mi in a

microwave tube. The mixture was de- gassed with - -for5min. T reactlon mixture was

heated at 150007615 MK T tHETHEISWHe r@ﬂ@"?é’éﬁﬁﬁ‘ﬁﬂlﬁ@ {Ngsfitered and the organic phase
of the filtrate Wk Sepkigiecd: Thevadoedes phiiseoramextadtédnait2ELOAC (x 3). The combined
organic phaseswesesdiied (Na2504) and concentrated in vacuo. The crude product was purified by
Spreparative %&8&9%%‘0%0;&‘9{%95%&8 give the title compound (95 mg, 52%). MW: 243.31
|z
Fig. 72 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of exampla 75.
10 1C50 {uMl: >50.

Example 74
General procedure 51;
4-15-Benzyl-6-imorpholin-4-yi}- - (oyridin-2- yhoyrimidin-4-ylimorphoiine
15 A solution of 5-benzyl-4,6-dichloro-2- (pyridin-2-ylipyrimidine (65 mg, 0.21 mmol} in
morpholine {1 mi) in a microwave tube was heated at 200°C for 1 hin the
microwave. The solution was diluted with water (3 ml) and exfracted with DCM {x 3).
The combined organic phoses were dried {MgSOs) and concentrated in vacue. The
residue was dissolved in ERO (4 mi) and washed with water (x 2} and brine. The
20 organic phase was drisd (MgSQs) and concentrated in vacuo. The crude residue
was purified by frituration from ERO to give the fille compound (25 mg, 29%).
MW: 4175
HPLCMS [method A):im/zl 418
Fig. 73 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
25 of the compound of example 74.
{CS0 [uM]: >50.

Example 77
4-{5-{{2-Fluorophenylimethyli-é-{morpholin-4-yi}-2-{myridin-2-yl) pyrirmicin-4-

30 yiimorpholine
tn o similar fashion using route 14 generai procedure 51, 4,6-dichiore-5-{2-fluoro-
benzyl)-2-(&-fluoro-pyridin-2-yt}-pyrimidine {100 mg. 0.30 mmol} ond morpholine {1 ml)
gave the fille compound (60 mg, 44%).



HPLCMS (Method A):[m/z}: 244 Fig. 10 shows the MS chromatogram, the MS spectrum and the FDA
chromatogram of the compound of example 13. 101050 [pM]: >50 Example 14
Isopropyl-(5-methoxy-2-pyridin-4-0-pyrimidin-4-y1)-am ne In a similar fashion using route 1 general
procedure 2, 15bis(triphenylphosphine)palladium(11) dichloride (36 mg, 51 pmol), (2-chloro-5-
methoxy-pyrimidin-4-y1)-isopropyl-amine (200 mg, 1.0 mmol),boronic acid (120 mg, 1.0 mmol),

' Na2003 (1 M solution in water, 0.5 ml, 2.0 mmol) gave the title compound (20 mg, 7%) after
purification by preparative HPLC (neutral conditions). MW: 244.30 20HPLCMS (Method A):[m/z}: 245
Fig. 11 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of the compound
of example 14. 1050 [pM]: >50 25 Example 15 Gefiésal procedure 3:
Isopropyl-[5-methoxy-2-(1H-pyrrol-2-yl)pyrimidin-4-yli-amine
(2-Ohloro-5-methQxyspyemidin-4-y1)-isopropyl-amine (0.2 g, 0.99 mmol), potassium 30carbonate (0.27
g, 1.9 mmol), N-Boc-2-pyrrole boronic acid (0.31 g, 1.4mmol), in DMF (3 ml) and water (1.5 mil were
de-gassed anﬁéﬂﬁé&i‘?ﬂ?@ﬁﬁ‘ﬂﬂﬁb’ébﬁﬁ?e)palladium(O)" (57 mg, 0.05 mmol) was added under argon.
The reaction niiigiuté sivassHieates dontirincaan, 166 GsisshermmicsawareroALldforVMaleroml) was
added and the gaHeeus,pRase wassextiacted with DCM (x3). The combined organic phases were
dried (Na2§04)@§bd S Pg@gtrated in vacuo. The crude residue was purified by column chromatography
with.EtOAc / hexané?\%g- :7) as the eluent to give the title compound (0.048 g, 21%). 5 MW: 232.28
HPLCMS (Method A): fm/4: 233 Fig. 12 shows the LC chromatogram, the MS spectrum and the MS
chromatogram rabthe icompound of example 15. 1050 [pM1: >50 10 Example 16
Isopropyl-[5-methoxy-2-(1H-pyrazol-5-yl)pyrimidin-4-yll nine In a similar fashion using route 1, general
procedure 3, (2-chIoro-5-methoxy-’?‘."ﬁ5ﬁp{;i§ni-din-g,,;l;"—‘v-w'g.opropyl-amineN f @4 mmol), potassium
carbonate (0.14g. 0.98 mmoI)Ng'ﬁI/-B/yrr iz6le-5-horonic acid (82 68 mmol) and
tetrakis(triphenyiphosphinezgggadﬂm?s(O) (0.0&~g; 6084 mmeol), gave thetitle compound (27 mg, 25%)
after purification by column chromatography with DCM / MeBH (98:2) as the eluent. 20 MW: 233.27
HPLCMS (Method A): fm/z): 234 Fig. 13 shows the MS chromatogram, the MS spectrum and the FDA

chromato%am8&2?0?8@?&&% :%T example 16. 251050 [pM1 50

Example 78
5-{2-Fluoro-benzyl-6-morpholin-4-yl-2-{ S-morpholin-4-yi-pyridin-2-yi)-pyrimidin-4-
viamine
15 A solution of 6—chloro—5—{2~fiuoro—benzyl}»2—{S—ﬂuoro—pyrﬁdin—2-y!}—pyrim§dm—4—yiamine
{100 mg, 0.30 mmol) in merpholine {1 mi) in a microwave {ube was heated at 200°C
for 1 hiin the microwave. ERO (0.5 mi) was added and the resulfing precipitate was
collected by filfration. The sclid was dissolved in EtOAs (2 mi} and washad with
saturated aqueous NaHCOs solution and water. The organic phase was dried
20 [Na250s) and concentrated in vacuo. The crude residue was purified by frituration
from ERO 10 give the fille compound {100 mg, 74%).
MW: 450.51 .41
HPLCMS [method A):[m/z): 451
Fig. 75 shows the MS chromatogram, the MS specirum and the PDA chroematogram
25 of the compound of example 78.
K250 [uM]: >50.

Exompie 7%
ROUTE 146



ROUTE 2 - 171 - OMe NN dI rc-tyCl R4AR5NH, DIPEA  General procedure 4 Pd2(dba)3, KF,

tBuPHO dioxane OMe 174 1IN R3  General procedure 6 1,13Br BuLi. B(0,Pr)3, THF / toluene 9iPr
Li+ RDIiPr Oirr

- 217 -
o] — Nk, e
) o)
y '\i{/\w\_/ NHAOM, E1OH N \)\ m
r ‘\‘]/\N \Ci Generat procedure 53 N N h
L J

General procedurs 53;
5-Benzyl-2-pyridin-2-yi-pyrimidine-4, é-diamine
5 Asuspension of 5-benzyi-4,é6-dichicro-2-(pyridin-2-yl) pyrimidine (50 mg, 0.16 mmal) in

NHCH (1 ml, 9.3 mmol] and EfCH {1 mi} in a microwave tube was hegied at 130°C
for 30 min in the microwave. The reaction was re-hegted, in stages, at 150°C tor a
total of 60.5 1. The reacfion was diluted with water and the resulting sofid was
collected by filration, washed with ElC and dried under vacuum 1o give the fitie

10 compound {32 mg, 73%).
MW 277,32
HPLCMS Imethod Al:imy/z]: 278
Fig. 74 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of fhe compound of example 79.

15 150 juM) <50.

ROUTE 17
R Clae & IS NH,
h‘)‘n\rCHO N Profne, S10H, MoCH, 1> >(\T/\ CN  NaCha. nPrOH SN W/\f‘?/
~ CN  caneral Procucure 5¢ S CN Ganoral Proceaure 65 f ]/kNANh

wherein R is an optional substituent

20  General procedure 54:
2-{2-Ethoxy-benzyl}-malononifrile
A solution of the Z-ethoxybenzaldehyde (736 mg. 4.9 mmol} in £10OH {3 mi) was
reated with malononitrie (162 mg. 2.45 mmol) in EIOH (3mi], benzens-1,2-digmine
{265 mg, 2.45 mol) in MeCN {3 mi} and finally proline {56 mg. 0.5 mmol) in water {1
25 mb and the solufion was sfired ar room femperature for 1 b, The mi)ﬂiure wais
concentrated in vacuo and the residue purified by columin chromatography with

DCM / heptane {50:50 — 100) as the eluent io the give fifle compound (407 mg, 42%!.



General procedure 5  General procedure 4: 5 (2-Chloro-5-methoxy-pyrimidin-4-y1)-ethyl-amine
2,4-Dichloro-5-methoxypyrimidine (0.1 g, 0.56 mmol), ethyiamine (27 mg, 0.64 mmol) and DIPEA
(0.12 ml, 0.67 mmol) were dissolved in ethanol (2 ml) and the mixture was stirred at room temperature
for 15 h. The mixture was concentrated in vacuo. The 10 residue was diluted with water (15m1) and
the reaction mixture was extracted with EtOAc (x 3). The combined organic phases were dried
(Na2304) and concentrated in vacua to give the title compound (104 mg, 100%). MW: 187.63
HPLCMS (Method D): [m/z]: 188 15 (2-Chloro-5-methoxy-pyrimidin-4-y1)-isobutyl-amine In a similar
fashion using route 2 general procedure 4, 2,4-dichloro-5- methoxypyrimidine (0.3 g, 1.6 mmol),
iso-butylamine (0.13 g, 1.84 mmol) and DIPEA (O%§ ml, 3.3 mmol) gave the title compound (0.36 g,
99%) 20MW: 215.68 HPLCMS (Method D): [m/z): 216

(2-Chloro-5- mﬁ@@&m@&ﬁml@%@MBT%@&E&@B@@M@Wﬁﬁelr%f%ré'mb@ﬂfvésmﬁn using route 2
general procedur rme% A ﬁ dﬂg -5- 25methoxypyrimidine (0.3 g, 1.6 mmol),

cyclopropanemet yIamlne chloride (0.20 g, 1.84 mmol) and DIPEA (0.58 ml, 3.3 mmol) gave the
title compound (0.36 g, 99%). - 172 - MW: 213.67 HPLCMS (Method D): [m/z}: 214
Benzyl-(2-chlarazB«rrethoxy-pytrimickn4hyhmmngizin a similar fashion using route 2 general

procedures4, 2 4sdichlorasRMeingrypIimiding. @ &&céd@r@m%ln%ﬂ aminge (el .84 mmol)
and D1PEA (0.58 ml, 3.3 mmol) gave the title compound (0.4 97%). MW: 249.70 HPLCMS

(Method D): [I'T(] 5. 8¢ f@(ﬁ%h PR BRSO Bﬂﬁﬂﬁiﬁﬁ”ﬂ“%)b&%%eexﬁrﬂ@fﬂg?ﬁam|ne In a similar
fashion using rétite2 géheral procedure 420 ihloros- anethitweyibirinddine. (0L 3444 1.6 mmol),

cyclohexanemeshylarsine-({:di-ans, BHREA hegah Fapaynaot) gave theditiacompouneh(0.43g.
100%). lSMWﬁ?T?\%'Z,Bel_AE 'rh%'\{':§r8'\;§'§&ﬂ8‘?:9dd(n dezc? %ec%sed o) m%&’RCMS therefore structure

10 waos confirmed by TH-NMR,



(2-Chloro-5-methoxy-pyrimidin-4-yl)-dimethyl-amine In a similar fashion using route 2 general
procedure 4, 2,4-dichioro-5- 20methoxypyrimidine (0.3 g, 1.6 mmol), dimethylamine (83 mg, 1.84
mmol) and DIPEA (0.58 ml, 3.3 mmol) gave the title compound (0.31g, 97%). MW: 187.63 HPLCMS
(Method D): [m/z}: 188 25(2-Chloro-5-methoxy-pyrimidin-4-y1)-diethyl-amine In a similar fashion using
route 2 general procedure 4, 2,4-dichloro-5- methoxypyrimidine (0.3 g, 1.6 mmol), diethylamine (0.13g.
1.84 mmol) and DIPEA (0.58 ml, 3.3 mmol) gave the title compound (0.34 g, 94%). MW: 215.68
30HPLCMS (Method D): [m/z] 216 Benzyl-(2-chloro-5-methoxy-pyrimidin-4-y1)-methyl-a ne - 173 -

a similar fashion using route 2 general procedure 4, 2,4-dichloro-5- methoxypyrimidine (0.3 g, 1.6
mmol), N-methylbenzylamine (0.22 g, 1.84 mmol) %11r?a“DIPEA (0.58 ml, 3.3 mmolj gave the title
compound (0.37 g, 83%). MW: 263.73 5 HPLCMS (Method D): [m/z1 264

2-Chloro-5-methexyrdripgridinsd-yl- %li@p,igi,ﬂ@e In a similar fashion using route 2 general procedure
4, 2,4-dichloro-5- metho rlmldlne eridine (0,16 g, 1.84 mmoQ and DIPEA
(6,58 1001, 3. AN U A S Bl A T 0 G08) ne 55% S RIS TN athod Dy izl
228 4-(2- _Chlor8.3 W@tﬁ@@%‘?}hﬁﬂ‘é@pﬂwr}ﬁﬁbfr%ﬁtﬂlﬁ@immalism@ﬂﬁ?ﬁaslhm%im route 2 general
procedure 4, 2/Z-ghehlors-branethoxypyemiding, (53 ondi@avaal) merphaline® d8end.84 mmol) and
DIPEA (0.8 w13 B aas Ke E-ARIPNEH DA 0, SE1L MW 228 66 LRLCM (ethod D)

[m/z] 230 20 General procedure 5: Lithium tris(propan- )(p ridin-2-yl)borate n-BuLi (791 pl, 1.74
mmol) was ad@ed"8rdHfise 15 8saHEH S?wﬁiéb?;r%%{)jﬁyeﬁ&? Ey(ﬂf’)‘fﬂfﬁs i“?z?i%éfryamﬂe
2-bromopyridiresf28@mged S81mhidR.in THE / toluene (1:4, 257.5 ml) at -78C. The reaction was
stirred at -78 C for 1.5 h and then allowed to warm to room temperature overnight. The reaction was
concentrated |9 Yf&%ar‘h é’e th@ tlt|(=[‘ com ound (421 mg, 88%) which was used without further
purlflcatlon The compou otbe d ected by HPLCMS therefore structure was confirmed by

NMR. 30l fthiuti ?E‘WMSWBVNSWM%E(E%}%’H@%@MB%@W*&%WW%%&ng route 2
general procedar® 5, néBuhing! D inplodordrivanad}, drissapropokydeerate-(400iphite’ & mnaol) and
2-brorno-5-methoxy:pyHAING GhIS Mg: 498 Mol gave tﬁsﬂ&%%%ee%%‘mﬁm#%) which was

used without fur her - 174 Oi[:{_ti)rlflcatlon The comp ound could not be detected by HPLCMS therefore
structure was c?ohefr?ﬁgdcﬁ Wﬁ"@%ﬁgﬁflﬁ?@&%@”g’ DCM / heptane {2575 =100) as

the siuent, The compound could not be detecied by HPLCMS, therefore structure
15 was confirmed by TH-NMRE,

2-12-Methyl-benzyl)-malononitrile

In a simitar fashion using route 17 general procedure 54, 2-metnylbenzaldehyde (1.99

g, 16.6 mmol], matononitrite (0.55 g, 8.3C mmol), benzene-1.2-diamine {0:90 g, 8.30
20 mol} and proiine {0.1% g, 1.66 mmol) gave the fille compound (470 mg, 47%) after

purification by column chromafography with DCM / hepiane {25:75 - 100) as the

eluent. The compound couid not be detecied by HPLEMS, theretore siruciure was

confirmed by TH-NMR.

25 Z2-{3-Methyl-benzyi-maiohonitrile
tn a similar fashion using route 17 general procedure 54, 3-methylbenzaidehyde (1.99
g, 16.6 mmoi), maionanitrile {0.55 g, 8.3C mmol], benzene-1,2-diamine {0.90 g, 8.30
mel) and proiine (0.19 g, 1.66 mmol} gave the fitle compound (862 mg, 61%,) after
puriﬁccsﬂqn by column chromatography with DCM / heptane {25:75 - 100) as the

30 eluent. The compound could not be detecied by HPLCMS, therefore structure was
confirmed by TH-NMR.



5 Example 17 Ethyl-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-yl)-amine Pd2(dba)3 (10 mg, 0.01 mmol)
was added to a mixture of lithium tris(propan-2- yioxy)(pyridin-2-yl)borate (367 mg, 1.50 mmol), KF (87
mg,1.50 mmol), t-Bu2PHO (10 mg, 0.06 mmol) and (2-chloro-5-methoxy-pyrimidin-4-yl)-ethyl-amine
(94 mg, 0.50 10mmol) in degassed dioxane (2 ml). The reaction was heated to 11000 for 48 h. The
reaction mixture was allowed to cool and was filtered. The filter cake was washed with EtOAc and the
filtrate was washed with water. The agueous washings were extracted with EtOAc (x 2). The combined
organic phases were dried (Na2S04) and concentrated in vacuo. The crude residue was purified by
preparative HPLC (neutral 15conditions) to give t%&ltle compound (9 mg, 8%). MW: 230.26 HPLCMS
(Method A):[m/z1: 231 Fig. 14 shows the MS chromatogram, the MS spectrum and the FDA '
chromatogram of the compound of example 17. 201050 [pM1: <50. Example 18
isobutyl-(5-meth&xyu@-pyrdmt2ndipysiiidin-4-y1)-amine In a similar fashion using route 2 general
procedure 6, R@@(gmsf&mdmypg%u@m hlithi H&é@%&@rQP@nru%adeéxig@aéWe@prorate (367
mg, 1.50 mmol IéF @7 m%lfSO m I)% u2PSI5I r%fg br% 0.06 mmognjan

(2-chloro-5-m hoxy PP SN s bttt Sming (£01 '&eﬁ%b‘ﬁ%} e i §it8 compound (5
mg, 4%) after Pitifieatiorriie pre farative PIPRIComEUtral idieritorms) MWe 258 $330HPLCMS (Method
A):[m/z]: 259 HgrilnsbowsdberMSehremategeamwitetG spestasd apdthe debDAs ghyomatogram of

the compounde%e%amglsoa%oﬂo%%%bélhé@e SR SXYTRIR LS, HERRLARYIEIY 5

ethoxy-2-pyridin-2-yl-pyrimidin- ﬁ/ -a m ine 5In a similar tashion using route 2 genera procedure 6,
Pd2(dba)3 (105G BB M6 Mihium tris(propan-2-yloxy)(pyridin-2-yl)borate (367 mg, 1.50 mmol),
KF (87 mg, 1.50 mmol), t-Bu2PHO (10 mg, 0.06 mmol) and (2-chloro-5-methoxy-pyrimidin-4-yl)-

cyclopropyimethyl-amiag, Lo/ Jgg,g,;cp,équmol) gave the title compound (4 mg, 3%) after purification by

preparatiye HPL utral COI‘]dItIOﬂSE) W 25@3 HPLCMS (Meth m/zl: 2 7 Flg 16 shows
the MS chromatoglszrinﬁw Wsnf\ﬁ%mmgc ilJJTrEﬁ and the FDR ﬁﬁjforﬁ”l%ﬂlo IrYzlaerﬁOo eg(t:jor{r‘]pou Jof example 19.

IC50 [pM1: <56: 1% W@n%ﬂ@ﬁ%@@d%@@z?l%ﬁ?ﬁ@h&@ﬁww disignogyiffidiné451)-amine In a
similar fashionrusing-ropteizegeneral psoeedurecoy R a2(dba)HA20me 0.02 gnval) ohithium
tris(propan-2-yjoxy eysidin 2aRnar e LA 80 DR kR Bol, MELHER M8r3:1%h0) as the
eluent. The compound couid not be detecied by HPLCMS, therefore structure was
15 confimed by TH-NMER.

2-[3-Chioro-benzylj-malononitriie

tn a simitar fashion using route 17 general procedure 54, 3-chiorobenzaidehyde (2.33

g, 16.6 mmol}, malononitrite (0.55 g, 8.30 mmol), benzene-1,2-diamine {0.90 g, .30
20 mol} and profine [0.19 g, 1.66 mmol} gave the title compound (784 mg, 50%) after

purification by column chromatography with DCM / heptane (25:75 - 100} as the

etuent. The compound could not be deftected by HPLCMS, theretare struciure was

confirmed by TH-NMR,

25 2-{2.5-Diflucro-benzyl)-malononiiriie ‘
In a similar foshion using route 17 generdl procedure 54, 2, 5-difluoro-benzaldehyde
{2.36 g, 16.6 mmol}, malononitrie {0.55 ¢, 8.30 mmoi), benzene-1,2-diamine [0.90 g, .
8.30 molj and proline {0.19 g, 1.66 mmol} gave the fifle compound {650 mg, 41%)
after purification by column chromatography with DCM / hepiane {2575 ~ 100) as
30 the eluent. The compound could not be defected by HPLCMS, therefore sfructure
wdas confirmed by TH-NMR.

2-{2-Fluoro-4-methoxy-benzyll-matononitrile



5 mmol), t-Bu2PHO (21 mg, 0.13 mmol) and benzyl-(2-chloro-5-methoxy-pyrimidin-4-yl)- amine (265
mg, 1.06 mmol) gave the title compound (4 mg, 3%) after purification by preparative HPLC (acidic
conditions). MW: 292.34 HPLCMS (Method A):[rn/z]: 293 10 Fig. 17 shows the MS chromatograrn, the
MS spectrum and the FDA chromatogram of the compound of example 20. 1050 [pM]: <50. Example
21 15Cyclohexylmethyl-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-y1)-amine In a similar fashion using
route 2 general procedure 6, Pd2(dba)3 (10 mg, 0.01 mmol), lithium
tris(propan-2-yloxy)(pyridin-2-yl)borate (367 mg, 1.50 mmol), KF (87 mg, 1.50 mmol), t-Bu2PHO (10
mg, 0.06 mmol) and (2-chloro-5-methoxy-pyrirnidigp4-yl)- cyclohexylmethyl-amine (128 mg, 0.50
mmol) gave the title compound (9 mg, 6%) 20after purification by preparative HPLC (acidic
conditions). MW: 298.38 HPLCMS (Method A):[rniz]: 299 Fig. 18 shows the MS chromatogram, the
MS spectrum KHdtHEE SR ChreRalSYFan SRIMRELITSEEHEF of exArffife21. 251050 [1IIM]: <50.
Example 22 (B:d\iethdoe24pgridirs 22y gy rimddinediy Drdirmethiylambiegls atsimiar, fashion using route

t2 g(eneral pro;?ﬁ%@fﬁ&% B%%eﬂa@tdn@;g)orgg{ rﬂmp%ﬁdﬁ%t!@w 1.66 mmol) ngge the ’riTiet BU2PHO
ris(propane 0X a mmo u

(217 mg, 0. 13%m§%&§§ﬁ§ O%%S) ﬁe ﬁﬁmgf'ﬁPnzP )7‘} %ﬁ&ﬁﬁ%ﬁ?%"(ﬁ@? /1.08 mmol)
gave the title CSHRPBENEXDT M) 23%)9@ﬁt@rﬁdﬁﬁc&tmﬁwgn@w@m@ﬂp@@c@@m condltions). - 177
- MW: 230.27 HRLCOM S MethoshAlmdz3a238h i Etgb 1 9-skews the MS chromatogram, the MS
spectrum and the FDA chromatogram  of the compound of example 22. 51050 [pMI: <50. Example
23 Diethyl-(5-methoxy-2-pyridin-2-yl-pyrirnidin-4-yl)-amine In a similar fashion using route 2 general
procedure 6, (20 mg, 0.01 mmol), 10lithium tris(propan-2-yloxy)(pyridin-2-yl)borate (367
mg, 1.50 mmoferFEBFang; IH605mmol), t-Bu2PHO (10 mg, 0.06 mmol) and

(2-ch|oro-ﬁ}megjp@gm@wjmiﬁijm@w)ngj@mymj%@@& Jaa(s I ARTA) mmol) gave the title compound (11
mg, 9%) after ur atj reparati eHPL CIdICC nditions), MW: 258.3 15HPLCMS (Method
o e Wyt e e S Sra e

A):[m/z]: 259 romat ogram, °fhé spect um an DA chromatogram of
the compoundrB‘F"éQaFHﬁ‘l% 128 (O509pMY SBORberExaifne 24 arboximidamide (100 mg,

Benzyl-(5-meth@gy=RepyridinP2y -ayrimidia-4iytbyvmethyb-ained nacsinilar-fashiendsing route 2

genera) proceqius & BEARaYS (1011 0L Mol IELVIoORaR:2 Y Rs0 dpyegin-2 yDborate
(367 mg, 1 50 mm 6 mmol) and

benzyl-(2- Ehiot8 Vﬁ?éﬁ%%&? b)}ﬂﬁﬁ(‘ﬁ’ﬁgyf%’@% Wétﬂ?/’f’%%ﬁ‘?e t&%‘?drﬁbe GEY ThRT) Yave the title

compound (1&@&@@&)}@9@&@@ and MeCN {1:1, 2 ml} fo give the file compound (246 mg, 10%).
MW: 321.38

HPLCMS Imethod Al:[my/z): 322

Fig. 77 shows the MS chromatogram, the MS specirum and the PDA chromatogram
20 of the compound of example 80, |

W50 fumMl: 50,

Example 81

25 5 {Z-Methoxy-5-methyl-benzyvl)-2-pyridin-Z-yl-pyrimidine-4.6-diamine
i o similar fashion using route 17 generdl procedure 58, pyridins-2-carboximidamide
{100 mg, 0.83 mmol}, 2-{2-methoxy-5-methylbenzyll-malononitrie (174 mg, 0.87
mmol) and NaOMe {89 mg. 1.65 mmol} gave the tifle compound (58 mg, 22%) after
purification by frituration from EtOH,

30 MW:I321.38
HPLCMS (method A):dm/z]: 322
Fig. 78 shows the MS chromatogram, the MS specirum and the PDA chromatogram

of the compound of example 81,



purification by preparative HPLC (acidic conditions). MW: 306.36 HPLCMS (Method A)lm/z1: 307
Fig. 21 shows the MS chromatogram, the MS spectrum and the FDA chromatogram 30 of the
compound of example 24. 1050 [pM]: >50. - 178 - Example 25
5-Methoxy-4-piperidin-1-y1-2-pyriclin-2-yl-pyrimidine In a similar fashion using route 2 general
procedure 6, Pd2(dba)3 (10 mg, 0.01 mmol), lithium tris(propan-2-yloxy)(pyridin-2-yl)borate (367 mg,
1.50 mmol), KF (87 mg, 1.50 5 mmol), t-Bu2PHO (10 mg, 0.06 mmol) and
2-chloro-5-methoxy-4-piperidin-1-ylpyrimidine (114 mg, 0.50 mmol) gave the title compound (20 mg,
15%) after purification by preparative HPLC (acidig-gonditions). MW: 270.33 HPLCMS (Method
A):[mizl: 271 10 Fig. 22 shows the MS chromatogram, the MS spectrum and the FDA chromatogram
of the compound of example 25. 1050 [pMj: >50. Example 26
154-(5-Methox2-pyidirh2-yl-pyrimidin-4-yl)-morpholine In a similar fashion using route 2 general
procedure 6, Pd2(dba)3 (20 mg, 0.02 mmol), lithium tris(propan-2-yloxy)(pyridin-2-yl)borate (820 mg,
3.35 mmol), KF (194 mg, 3.35 mmol), t-Bu2PHO (22 mg, 0.13 mmol) and
4-(2-chloro-5-methoxy-pyrimidin-4-y1)- morphoiine (256 mg, 1.12 mmol) gave the title compound (42
mg, 15%) after 20purification by preparative HPLC (acidic conditions). MW: 272.30 HPLCMS (Method
A):[m/z}: 273 Fig. 23 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of
the compound of example 26. 25 1050 WI: <50. Example 27
isopropyl-[5-methoxy-2-(5-methoxy-pyridin-2-y1)-pyrimidin-4-yll-amine In a similar fashion using route
2 general procedure 6, Pd4dba)3 (18 mg, 0.02 mmol), 30 lithium
(5-methoxypyridin-2-yOtris(propan-2-yloxy)borate (902 mg, 2.98 mmaol), KF (173 mg, 2.98 mmol),
t-Bu2PHO (19 mg, 0.12 mmol) and (2-chloro-5-methoxy-pyrimidin-4- y1)-isopropyl-amine (200 mg, 0.9
mmol) gave the title compound (55 mg, 20%) after purification by preparative HPLC (acidic
conditions). - 179 - MW: 274.32 HPLCMS (Method A):[m/z1: 275 Fig. 24 shows the MS
chromatogram, the MS spectrum and the FDA chromatogram of the compound of example 27, 51C50
[pMI: <50. ROUTE 3 OMe OH



S-2'.2311 1 3 SOC12, DMF 1 i General procedure 9 OMe N N General procedure 7: 10 Example 28
Pyrimidine-2-carboxamidine (starting material) Lithium hexamethyl disilazide (1 M solution in THF,
20.0 ml, 20.0 mmol) was added to a solution of pyrimidine-2-carbonitrile (1.0 g, 9.5 mmol) in Et20 (30
ml) at OC. The reaction was allowed to warm to room temperature overnight. The reaction was
15cooled to OC and 3 M HCI (54 ml) was added and the reaction was stirred for 30 min. Water (135
ml) was added and the organic phase was separated and discarded. The aqueous phase was basified
to pH14 with saturated aqueous NaOH and extracted with DCM (x 3). The combined organic extracts
were dried (Na2S04) and concentrated in vacuo ?@ﬁfve the title compound (0.46 g, 40%). 20MW:
122.13 HPLCMS (Method B):fm/z1 23 General procedure 8: 5-Methoxy-[2,21bipyrimidinyl-4-ol
(Example, 28)xahiiegdaOMe (0.49 g, 9.00 mmol) was added to a solution of methyl methoxy acetate
(0.81 ml, 8.19n mol). an eth_¥JI forrp%g_e §O -9%. | 12.2§_ m_rg%l_}din MeOH (10 ml). The reaction mixture
was stirred at Taom gnrr?pecf)é ur'?ar‘%tJ R ﬁi%oll\j i%ﬁmcﬂ* p')r}(ﬁm’ldlrfg[@?%arboxamidine (2.0 g, 8.19 mmol)
in MeOH (5 mij'wasragdee el o sy NEOMEe B 12 ¢ BIES MmO Fhecmixiaidrs feated under
reflux for 18 h(amdrwas esraantrateririvacuoxyiihereridediesishigsvassutfiee7byraelumn

chromatog eptYNIEMENKREM 5ot S0ra0) ashe shient i aive e e sampound (0.55 g

22%). MW: 204.19 10HPLCM g,l\/lethod m/zr}}i: 205 Fig. 25 shows the MS chromatogram, the MS
spectrum and tHETESIR CRYOHAREAR BE EorhiBbund of example 28. 1050 [pM]: >50. 15Example 29
General procedife87.45Chloro-5-methoxy-[2,21bipyrimidinyl DMF (cat) was added to a solution of
5-methoxyd?2, 2tbinysinidingd-4r0t{6R84mg, 2.55 mmol) in thionyi chloride (5 ml) and the mixture was
heated at 80CF1|‘or7]95§,§nin. gg -rl\_/« e rp(%guge was con Stratcefduinq vggg%ﬁ ;[51% éesi%ucq va%smbasified with
saturated aquegUs NaHEAd% soldtion @Bancﬁ“éndeex ricted with (x ).”f%e compined organic
phases wére diiétR(RRDBOU)ARFEBREEErated in vacuo to give the title compound (570 mg, 100%).
MW: 222.64 28HPLENSIMethod A):fm/z]: 223 Fig. 26 shows the MS chromatogram, the MS
spectrum and the FDA chromatogram of the compound of example 29. 1050 [pM]: >50. 30 Example 30

General procedure 10:
Exampie 83

5-{3-Methoxy-benzyil)-2-pyrdin-2-yk-pyrimidine-4,6-cliagmine

15 Ingsimitar fashion using route 17 general procedure 53, pyridine-2-carboximidamide
33 {100 mg, 0.83 mmol), 2-{3-methoxy-penzyli-matononitrite {142 mg, 0.87 mmol)
and NaOMe (89 mg, 1.65 mmaol} gave the fitle compound {15 mg. %) affer
purification by frituration from MeCN / ERD.
MW: 307.35

20 HPLCMS [method A)':[m/z?}: 308
Fig. 80 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 83.
1C50 [uM]: <50.

25 Exampie B4
5-[2-Methyl-benzyh-2-pyridin-2-yl-pyrimidine-4.4-diamine
in g similar fashion using route 17 general procedure 535, pyridine-2-carboximidamide
{100 mg, 0.83 mmoi}, Z-{2-methy-benzyl)-maioncnitrie (148 mg, 0.87 mmol] and
NaOMme (8% mg, 1.65 mmol) gave the fils compound (8 mg, 3%) after purification by
30 ituration from MeCN / ERQ. |
MW: 291.35
HPLCMS [method A):{m/zi: 292



Isopropyl-(5-methoxy-f2,21}bipyrimidinyl-4-y1)-amine Diisopropylamine (173 ul, 2.02 mmol) was added
to a solution of 4-chbro-5-methoxy[2,21 bipyrimidinyl (100 mg, 0.45 mmol) in EtOH (1.0 ml) and the
mixture was heated - 181 - under reflux for 18 h. The reaction mixture was concentrated in vacuo. The
residue was basified with saturated aqueous NaHCO3 solution (1 ml) and extracted with DCM (x 3).
The organic phase was washed with water (x 2), dried (Na2504) and concentrated in vacuo to give the
title compound (89 mg, 81%). 5 MW: 245.29 HPLCMS (Method Ahm/z1: 246 Fig. 27 shows the MS
chromatogram, the MS spectrum and the FDA chromatogram of the compound of example 30. 1050
[pM1: >50. 10 ROUTE 4 POC13 General procé&%ﬁé 13 ?Me R4 1 NN flrs R4R5NH. EtOH General
procedure 14 General procedure 11: 15Pyridine-2-carboxamidine A solution of sodium metal (74 mg,

3.2 mmol) in MgQH {Sot)inuas adaem iRl &eyRDORYTIFIRE £39, 48 mmah) i Me0H (25 mi)

and the mixtuggfwgggggggnygtlg Q at Ircg) n temperature. Ammonium chloride (4.5g, 84 mrnol) was
added and the mixture was stirred at 70C Tor 3h. After cooling, the mixture was 20concentrated in
vacuo. The residti8Wasdiluted with EtOH (40 ml) and the mixture was heated under reflux for 0.5 h.
After cooling, the mixture was filtered and the filtrate was concentrated in vacuo. The crude residue
was washed \/gjg_&f&(h%isopropanol (4:1) and dried under high vacuum to obtain the title compound as
the HC_:I salt (%g ) %9% . -182 - MW: 121.4 HP,L(?I\/!S (J\/,Ieth,od D): [m/zl: 122
Pyrazine-2-ca g)i\gmﬁ’ﬁlﬁ??%w&§}|Y‘P|‘ﬁ5r%&éﬁ?’&ﬁ"ﬁ%ﬁ‘ﬁg‘*l’%ﬁfé@r&eneral procedure 11,
pyrazine-2-ca¥b@r§iwﬁ@f Qgg';iq_@using route 17 general procedure 55, pyridine-2-carboxamidine

1100 mg, 0.83 mmol}, 2-(3-methyl-benzyi}-malononitile {155 mg, 0.91 mmol) and

NaOMe (87 mg. 1.5 mmol) gave the file compound {40 mg, 15%).

10 MW: 29135

HPLCMS {Method A): [m/z}: 292

Fig. 82 shows the MS chromatogram, the M3 spectrum and the PDA chromatogram

of the compound of example 85,

IC50 {uM]: <50.

Exampie B4
5-(3-Flucro-benzyl}-2-pyridin-2-yl-pyrimidine-4,6-diamine
in a simitar fashion using route 17 general procedure 55, pyridine-2-carboxamidine
{100 mg, 0.83 mmol}, 2-{3-fluoro-benzyt-maionenitrile (158 mg, 0.91 mmol} and
20 NaOMe {89 mg, 1.65 mmol} gave the title compound (49 mg, 18%) affer purification
by ffurgfion from MeCN / ELC,
MW: 29531
HPLCMS iMethod A): [m/z1: 294
Fig. 83 snows the MS chromatogram, the MS spectrum and the PDA chromatogram
25  of the compound of exampie 84,
HC50 [pM]: <50.

Exampie 87
5»(4-F1uoro—benzyl)-2-pyridin~2-yldpyrimidine—d,é-dicmiﬁe

36 inasimiiar f&shion using route 17 general procedurs 58, pyridine-2-carboxamidine
(100 mg. 0.83 mmol), 2-(4-fluoro-benzyi)-malononifrile (158 mg, 0.91 mmol} and
NaOme (89 mg. 1.65 mmol} gave the fille compound (23 mg. 9%) after purification
by rifuraiion from MeCN / £1:0.



mmol), sodium metal (49 mg, 2.15 mmol), MeOH (23 ml) and ammonium chloride (3.05g, 57.1 mmol)
gave the title compound (2.7 g, 93%) after trituration from EtOH. MW: 122.13 HPLCMS (Method D)
[M/z]:122 10 General procedure 12: 5-Methoxy-2-pyridine-2-y1-3H-pyrimidin-4-one Methyl
methoxyacetate (4.0 g, 38 mmol) and ethyl formate (2.81g, 38mmol) were 15added simultaneously to
a stirring suspension of sodium (0.87 g, 38 rnmol) in toluene (20 ml) and the mixture was stirred at
room temperature for 12 h. The toluene was decanted, the residue was diluted with EtOH (20 ml) and
pyridine-2-carboxamidine (4.7 g, 30 mmol) was added followed by a solution of sodium ethoxide
(prepared from Na 1.39 g, 60 mmol and 5 ml of @tggrlol). The reaction mixture was heated 20under
reflux for 15 h. After cooling, the mixture was filtered and the residue neutralized with 1N HCI (10 ml).
The mixture was concentrated in vacuo. The crude residue was diluted with MeOH (20 m1), stirred for
0.25 h and filtéked2hr8ugh celite. The filtrate was concentrated in vacuo to give the title compound
(3.7g,h61%). M;W@@@%,@&@-IBLQM? Method D): [m/zll: 204h | ;
5-Methoxy-2-pyrazin-2-y1-3H-pyrimidin-4-one In a similar fashion using route 4 general procedure 12,
methy! metho%a’agétsgf)e%f%:%%rr%%%ﬁ% ORI R g,ng,gwﬁﬁ?&)cgwang&@m (0.22 g, 9.6
mmol) 30folloRe@DyPyParites stbekatiidine (1.2 g, 7.6 mmol) and sodium ethoxide (prepared from
Na 0.17 g; 7.6@mamiahancsd ml of ethanol) gave the title compound (0.75 g, 38%) after purification by
trituration from MeOH.. MW: 204.18 - 183 - HPLCMS (Method A) [m/z): 205
5-Methoxy-2-pyridin-3-y1-3H-pyrimidin-4-one In a similar fashion using route 4 general procedure 12,
methyl metho%%é(z.o 5g, 19.2 mmol), ethyl formate (1.42g, 19.2 mmol), sodium (0.449, 19.2
mmol) in tolueh&{20%hasicotinamidiire “hydroichitbriele. ¢2idgrd5 mmol) gave the title compound
Ellgﬁlg- 39%). tMM\éara%Biéa_wdidl?L@MSo(%?éh@;@5@)@1[%%%%@&%%?%%&%8%@3&%3 4.2

-Chloro-5-m xy-2=pyridin-2-yl-pyrimidine 5-Methoxy-2-pyridin-2-y1-3H-pyrimidin-4-one (4.2 g,
20.68 mm]%ol) jﬁ}%BFr’;@C@é{ﬂn}f 942P6y§ ﬁor{r?gf)epnzymm%‘?moe 'ﬁ@%aﬂﬁ%e 6t rﬁéglh%%‘iied under reflux for
Ih. After 15codlingMRERTHRure WS SHHEFIHS e (2o miy At the. Mklituitewasfbasified to pH 8-9
with saturatedadueou®NaHCA3CThequeous phase was extracted with EtOAc (x3). The combined
organic phasegwere gred (Na2304) and concentrated in vacuo. The crude residue was purified by
column chromaéc‘)givag)h with DCM / MeOH (97:3) as the eluent to give the title compound (2.2 g, 48%).
20MW: 221.64" mgtﬁbdrff)z} '[FH/B4: 223 4-Chloro-5-methoxy-2-pyrazin-2-yl-pyrimidine In a
similar fashiorrgshtgroute s denerdprocedure8)vE-mmethrory <@vpyiraZin2epiodidiogram

of the compound of example 88.
ICEQ [UMT: <50,

Exgmple 89

20 5-(2,5-Diffuoro-benzyi)-2-pyridin-2-vl-pyrimidine-4,6~diamine
i a similar fashion using route 17 generdl procedure 55, pyridine-2-carboxamidine
(100 mg, 0.83 mmol), 2-{2.5-difluoro-benzyll-malononitrie (175 mg, 0.51 mmol) and
NaOMe (89 mg, 1.65 mmol} gave the file compound (21 mg, 7%} after purification
By frituration from MeCN / ERO.

25 MW 31330
HPLCMS (Method Al im/z): 314
Fig. 86 snows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of exampie 8%.
WC50 [uM]: <50,

30
Example 90
S-{2-Fucro-4-methoxy-benzyl)-2-pyridin-2-y-pyrimidine-4, é-diamine

In o simiiar fashion using route 17 general procedure 53, pyridine-2-carboxamidine



25pyrimidin-4-one (0.6 g, 2.94 mmol), POCI3 (4.5 g, 29.4 mmol) and N,N-dimethyl aniline (0.8 ml)
gave the title compound (44 mg, 6%) after purification by column chromatography with EtOAc / hexane
(3:7) as the eluent. MW: 222.63 HPLCMS (Method D): [m/z): 223 30
4-Chloro-5-methoxy-2-pyridin-3-yl-pyrimidine In a similar fashion using route 4 general procedure 13,
5-methoxy-2-pyridin-3-y1-3Hpyrimidin-4-one (0.4 g, 19 mmol), POCI3 (3 g, 19 mmol) and
N,N-dimethyl aniline (0.3 - 184 - ml) gave the title compound (0.16 g, 43%) after purification by
column chromatography with DCM / MeOH (95:5). MW: 221.64 HPLCMS (Method D): [ink]. 222 5
Example 31 General Procedure 14 (5-Methoxy-248¢ridin-2-yl-pyrimidin-4-y1)-(3-phenyl-propy1)-amine
4-Chloro-5-methoxy-2-pyridin-2-yl-pyrimidine (0.1 g, 0.45 mmol), 3-phenylpropan-1- 10amine (73 mg,

0.54 mmol) anddBIEA 49426 0.9, M0nel eEs dissolved i BIOA R0 Apg g pixiure was ired at

80 C for 15 h. Afte cooI| 'iv\e {%1/ xture w5as concentrated in vacuo. The residue was diluted with water

(15m1) and the aquélgﬁis pi?ase strae Rl Wi oA TH3 K orRAEEMBIh B ot gafite bhases were
dried (NaZSOﬂ’)J%fﬁG‘Wh@éﬁtMﬁ@@ﬁffvatU@.CWeEb@lde residue was purified by column
15chromatograptyewéath DOW / MeOH (95:5) as the eluent to give the title compound (65 mg, 45%).

MW: 320.38 WP&QM@&M%@&Q A[)m/"zﬁ‘%% , 321 20 Fig. 28 shows the MS chromatogram, the MS
spectrum and the FDA chromatogrgm of the compound of example 31. 1050 [pM}: >50. Example 32

25Ethyl-(5-melffoR)-2Pyritim o W*Wpﬁ‘yﬁerﬁ@tﬁ?ﬁﬁﬁ‘ffﬁé’ﬂﬁj A 'SifACTASHIBIR ¥sig route 4
general procedtitesiehndechioreSetheds2-pyridin- 2-yl-pyrimidine (50 mg, 0.22 mmol), N-methyl
ethylamine (15g3b Q.27 eamol) and DIPEA (50 pi, 0.27 mmol) gave the title compound (29 mg, 53%)
atter purification by column chromatography with DCM /1% NI-13 in MeOH (95:5) as the eluent. 30
MW: 244.29 HPLCMS (Method A): [m/z]: 245 - 185 - Fig. 29 shows the MS chromatogram, the MS
spectrum 14nd sxenmendhromatogram of the compound of example 32. 1050 [pMI: <50. 5 Example 33

Isopropyl-(5-methaset2-pyisichiny 2-yepysimidinedry()d methyl-maming.

in a simitar fashion using routfe 17 general procedure 53, pyridine-2-carboxamidine
{100 mg, 0.83 mmiol), Z-{4-methoxy-benzyij-maiononitrie {186 mg, 0.91 mmol} and
NaOMe {82 mg, 1.65 mmol} in MeOH (2 mi) gave the fitle compound (72 mg, 28%)

15 after purification by frituration from MeCN / ELO.,
MW 307 .35
HFLCMS imethod A):im/zi: 308
Fig. 88 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of exampie $1.

20 ICEC [uMl: =50,

Exampie 92
ROUTE 18

NH, F
NH

\)\ n-CN NallMe, F!OH /\/\(
F’l/\/ Bk %/YCN Generamrocadme 86 L))\A’“NH

wherein B from the definifion of opticnally substituied aikosxy
or apionally sulstitited arvioxy Tesus.

25
General procedure 54:

5-(2-Fluoro-benzytl-2-{5-methaxy-pyridin-2-yl l-oyfimidine-4, é-diamine



In a similar fashion using route 4 general procedure 14, 4-chloro-5-methoxy-2-pyridin- 2-yl-pyrimidine
(50 mg, 0.22 mmol), N-methyl-iso-propylamine (19 mg, 0.27 mmol) and D1PEA (0.05 ml, 0.27 mmol)
gave the title compound (23 mg, 39%) after 10purification by column chromatography with DCM / 1%
NH3 in MeOH (95:5) as the eluent. MW: 258.31 HPLCMS (Method A): [mizi: 259  Fig. 30 shows the
MS chromatogram, the MS spectrum and the FDA chromatogram 15o0f the compound of example 33.
1050 [pM], >50. Example 34 Isoloutyl-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-y1)-methyl-amine 20In a
similar fashion using route 4 general procedure 14, 4-chloro-5-methoxy-2-pyridin- 2-yl-pyrimidine (50
mg, 0.22 mmol), N-methyl-iso-tutylamine (20 yl, 027 Tamol) and DIPEA (50 pl, 0.27 mmol) gave the
title compound (30 mg, 49%) after purification by column chromatography with DCM / 1% NH3 in MeOH

(95:5) as the qlueilh2BMML 222 35 HRMGMSAMSIOdANIMizd: 213 it 3L shows the MS
chromatogram, the M§ﬂ%%g§gum an%(the FDA hromato?ram of the co rgound of example 34. 1050

ono Rrsthos 2y A2 By R R 2T B piaming’ T£86 - In a similar

[pMI: >50.. Sorﬁfiamp
fashion using folite 2 gefdrs pde s e A MigeriyrptSmethasyN2 pyidim 2y Mmidine (50 mg, 0.22

mmol), propylagtine:(d5iphe0.27 mimoh)anttRIRKA (50 ph.8émmel ) gave thestitiersampound (24 mg,
44%) afterpurificatinn. by, colupn 89[%“%8%%%{5%'&%%%% i N2 )L MF%'U%%} as the &tient. 5

MW: 244. 29 HPLCMS (Method A): & 2 shows the MS chromatogram, the MS spectrum
and the FDA cﬂ?ﬁﬁ?ﬁﬁ)ﬁ?@rﬁf@ i ‘?ﬁjﬁbﬂnd %?“8)38@%%@% 9 FBOPKAF @gd’”@%éﬁﬁ’ple 36

Butyl-(5-methaxy-2Zpyeidin-2-yl-pyrimidin-4-yl)-amine In a similar fashion using route 4 general
procedure 14, 4=chjat ,@m@g@xyﬁgzpwiqin 152 -yl-pyrimidine (50 mg, 0.22 mmol), butylamine (20 pl,

0.27 mmol) and D 5 7 mmo % ga itle compound (26 mg, 45%) a urification by
column chromnggogéga%ﬁvg %E %%%\ﬁ g@%—f?@%ﬁ%ﬁa{s}q e'ge%é%\tc 232 20HPLCMS
(Method A§: [MWWW@@B%?%W@@H@WS chromatogram, the MS spectrum and the FDA
chromatogramofthevgormpound of example 36. [pM1: <50. 25 Example 37

Example 93
S-{Z2-Fuoro-penzyl)-2-{5-propoxy-pyridin-2-yii-pyrimidine-4, 6-diomine

15 in o simitar fashion using route 18 general procedurs 54, 5-fluore-pyridine-2-
carboxamidine {100 mg, 0.72 mmol}, 2-(2-fuoro-benzyl)l-malonenitriie (138 mg, 0.72
mmol] and NagOMe 8% mg, 1.45 mmuol} in n-PrOH {2 mi) gave the fitle compound (%
mg. 4%) after purificafion by preparative HPLT (basic condifions).
MW: 353.40

20 HPLCMS [Method A): im/z): 355
Fig. 90 shows the LC chromaotogrom, the M3 specirum and the MS crromatogram of
the compound of example 93.
IC50 [uM]: <50.

25 ROUIE®



(5-Methoxy-2-pyridin-2-y1-pyrimidin-4-yl)-phenethyl-amine In a similar fashion using route 4 general
procedure 14, 4-chloro-5-methoxy-2-pyridin2-yl-pyrimidine (50 mg, 0.22 mmol), phenyiethylamine (30
pi, 0.27 mmol) and DIPEA (50 pl, 0.27 mmol) gave the title compound (28 mg, 48%) after purification
by column 30chromatography with DCM / 1% NH3 in MeOH (95:5) as the eluent. MW: 306.32
HPLCMS (Method A): [rn/z}: 307 - 187 - Fig. 34 shows the MS chromatogram, the MS spectrum and
the FDA chromatogram of the compound of example 37. 1050 [pM]: <50. 5 Example 38
Isopropyl-(5-methoxy-2-pyrazin-2-yl-pyrimidin-4-y1)-amine In a similar fashion using route 4 general
procedure 14, 4-chloro-5-methoxy-2-pyrazin2-0-pygimiciine (44 mg, 0.19 mmol), isopropylamine (25 pl,
0.29 mmol) and DIPEA (67 pl, 0.39 mmol) gave the title compound (27 mg, 60%) after purification by
column 10 chromatography with DCM / MeOH (95:5) as eluent. MW: 245.28 HPLCMS (Method A)
[m/z1: 246  Fig. 35 shows thQrMS&hromagogram the\g%spectrum and the FDA chromatogram 15

of the compound of example 38.{050 [Wrﬁp? Ha

enefal procedire

Isopropyl-(5-methoxy-2-pyridin-3-yl-pyrimidin-4-yl)-amine 20In a similar fashion using general
procedure 14, 4-chloro-5-methoxy-2-pyridin-3-yl- pyrimidine (0.15g. 0.67 mmol), isopropylamine (43 jl,
0.74 mmol) and DIPEA (0 13 ml, O 81 mmol) gave the title compound (39 Mg, 24%) after purification
by column chromatography’ i\ %as th¥=eittént, ~R44.29 HPLCMS (Method
A): [m/z1: 245 Fig. 36 shows I\?FS%ﬁ‘ﬁﬂﬁé&ogra m8°‘§f5‘§6f?um‘ d the FDA chromatogram of
the compound of example 39. 1050 [pM]: >50. 30 - 188 - ROUTE 5 NZry H20, EtOH General
procedure 15 Example 40 SGengraI pracedure 15: 5-Methoxy-2-pyridit-2- imidi

CN NaOMe, MeOH N7 a
R NQ' Sy [ W
N [
e ]\_/) CN  General Procedure 60 R“/I\N) N)\N H ;‘-
=

wharsin 1 15 an optiona! substituent



Zinc power (1.0 g, 15.8 mmol) and water (2.4 ml) were added to a solution of 4-
chloro-5-methoxy-2-pyridin-2-yl-pyrimidine (0.2 g, 0.9 mmol) in EtOH (5.4 ml) and the mixture was
heated at 6000 for 5 h. After cooling, the mixture was filtered and the 10 filtrate was concentrated in
vacuo. The crude residue was purified by column chromatography with DCM / 1% NH3 in MeOH (95:5)
as the eluent to give the title compound (23 mg, 14%). MW: 187.20 15HPLCMS (Method A): [rnizl: 188
Fig. 37 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of the compound
of example 40. 1050 [pMj: >50. 20 ROUTE 6 General procedure 16: Example 41
5-Methoxy-2-pyridin-2-yl-pyrimidin-4-ylamine 4-Glgre-5-methoxy-2-pyridin-2-yl-pyrimidine (1.0 g, 4.52
mmol) in EtOH (5 ml) was purged with ammonia gas at OC for 0.3 h. The reaction mixture was heated
at 140 - 189 - C for 12 h. After cooling, the mixture was concentrated in vacuo. The crude residue was
purified by colGMITEhRRT&ESSFahy with DCM / 1% NH3 in MeOH (97:3) as the eluent to give the title
compound (0.7-Ye T8y NMNE-2G22DBHPEEGMS (Method A): [rnizi: 203 Fig. 38 shows the MS

chromatogramj:Hie-\iSxapretumsaishthe RDAGHomategram of e eemponadseiexample 41. 1050
tpM]: >50. 10Example. é?&?ﬁ_@%(i‘ §J asdure Ll ol 0°C

18 2.0 g, 169r’ﬂm§idﬂ gjOma
N-(5-Methoxy-2-pyridin-2- rimidin-4-yl)-acetamide Acetic anhydr 60 49 mmol) was
added to & soﬂﬁ?dﬁ%‘i”@’?ﬁ’é“ﬁ%%@-%‘ﬁﬁ@*9ITB§}WH@W}§%W{§"(@B Bpers“zscvﬁmﬁ in pyridine
(0.5 ml) at 0 Ccanoetd BtHEurtUBeWHS siirreld sty coiviste ipefatusefdiod 2/hs siediaxtire was diluted

with water (7 mi}andhe3gHeonsRRase RS %@@@ﬁ#%ﬁb&é@b&@@ﬂ@&&ﬁ@bmed organic phases
were dried (Na 504%1 éghconcentrateyg in vacua, The cru%i}es due was p urified b %Hmn

chromatograp yW|t N FI9eRES I MeOH '@) \éfﬁ%']rﬁ%THfg?aGS fie’8itiéntto give the title

compound (25¥GSH 1RO NRE DUl DOTHPECTVS Nl etaetl AFXTivr 1Y 245 Py, (Bg-Shaws the MS
chromatogramgibie MSspeciwim and:the BRDAIcBmatogramhaf i eosigoumnd of example 42. 1050

[pPM): >50. 25 Eéﬁw@&%ééa’b‘lé%ﬂﬁ@%)’e@f@é(w'HPzé’mw(m%ﬂaé‘%&ﬁ@&ﬁ%@&% ln.a gimilar fashion
using route 6 general procedure 17, 5-methoxy-2-pyridin-2-ylpyrimidin-4-ylamine (45 mg, 0.22 mmol),

benzoyl chlori g, 0.42 mmol) and 30pyridine (0.5 mi) gave the title compound (20 mg, 29%)
after purification by column

General procedurs 58:
15 &Trflucromethyl-pyridine-2-carbonitrile
Tetrakis {ffiphenylphosphine)eclladium (0] {3.20 g. 2.77 mmol) was added o a
soiution of 2-brome-é-trifiucromethyi pyriding (3.13 g, 13.85 mmol) and IniCN}z {1.43
g, 13.85 mmol) in DMF under Nz The reaction mixture was heated af 85°C ovemight.
- After cooling. the mixture was diluted with water {200 ml) and exiracted with FiQAc
20 {x 2). The combined organic phases were dried [Na:3C:) and concentraied in
vacuo, The crude residue was purified by coivmn chromaiography with EtOAC /
heptane {4:1 - 1:1} as the eluent, 1o give the fitie compound {1.34 g, 56%]. The
compound couid not be detected by HPLCMS therefore sfructure was confirmed by
TH-NME.
25
General procedure 59,
&-Trifluoromethyl-pyridine-2-carboxamidine
Trmethyi cluminum {2.10 g, 29.11 mmol) was added dropwise 1o a vigorously stirred
solufion of NHLCIE [1.56 g; 22.11 mmol) in dry toluene (15 mi) at 0°C. The mixture was
30 warmed room %emperofure and was sfirred for 15 min. A solution of é-frifluoromethyl-
pyrdine-2-carbonitrile (1.67 g, 7.703 mmol} in foluene {15 ml} was added dropwise,
The reaction mixture was heated at 80°C {or 18 h, After cooling, the mixture was

franstered o a vigorously stired and cooled (0°C} siurry of silica [20.0 gl in



chromatography with DCM / MeOH (95:5) as the eluent MVV: 306.31 HPLCMS (Method A): fm/z]: 307
- 190 - Fig. 40 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of the
compound of example 43. 1050 [phi): <50. 5 ROUTE 7 y,OMe eNM SO NH NaH. THF | NCI I'General
procedure 18 N N-Y-C)N4e Nc;)>H 0" General procedure 18: 10 Examoie 44 Synthesis of
N-(5-Methoxy-2-pyridin-2-yl-pyrimidin-4-y1)-methanesultonamide Methanesultonamide (47 mg, 0.49
mmol) was added into a solution of sodium hydride (60% in mineral oil, 20 mg, 0.5 mmol) in THF (0.5
ml) and the mixture was 15stirred at room temperature for 0.5 h.
4-chloro-5-methoxy-2-pyridin-2-0-pyrimidine (0.10 %%O .45 mmol) in DMSO (0.5 ml) was added and the
mixture was heated at 120 C for 1 h. After cooling, the mixture was concentrated in vacuo. The crude
residue was purified by column chromatography with DCM / 1% NH3 in MeOH (97:3) as the &Jen+ to
give the title cothposine(27mg)) 27202 G:ivVRY 1280.80hHPL GMS Mot AX drvizhe 284, Fig. 41 shows

the MS chromaigaram, NS sRR wmee l%.%\gwg&%hocggmg%dtmg&%%und of example 44.
1050 [pMI: <50. 25 ROUTE 8 Ph SOCINP General procedure 1
residue was dissolved in 1 M RCl {150 mi) and Ef20 {70 mi). The organic phase was

separated and discarded. The agueous phase was pasified with saturated agueous

5 NaOH and extracted with chloroform (x 2}, The combined organic extracts were
dried (Na25SO4) and concentrated in vacuo to give the fitle compound (980 mg,
53%). The compound could not be defected by HPLCMS, therefore siruciure was
confirmed by NMR,

10 Exompile 94
General procedure 60
&-{2-Fluoro-penzyl}-2-{6-methyl-pyridin-2-vi--pyrimidine-4, é-diamine
NaOMe {200 mg. 3.70 mmotl} was added to a solution of 2-(2-flucrobenzyi)-
maionenifrile (387 mg. 2.22 mmol) and é-methyl-pyridine-2-carboximidamide {200
15 mg, 1.48 mmol) in MeOH (4 ml], in a microwave tube, under Nz and the mixture was
neated at 150°C for | hin the microwave. After cooling, the mixture was diluted with
water {& mi} and sonicated, the resuiting precipitate was removed by filtiration. The
filrate was concentrated in vacuo, the residue was friturated from EHOAC and dried
under vacuum to give the tittle compound (24 mg, 5%).
20 MW 30%9.34
HPLCMS (Method Al [m/z): 310
Fig. 91 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 94.
|C50 [uM]: >50.
25
Exampie 95
5-[2-Fluoro-benzyl)-2-{é-Fifluoromethyl-pyridin-2-yl)-pyrimidine-4, 6-ciamine
In o similar fashion using route 19 general procedure 60, 2-{2-fluorcbenzyl)-
‘ malononifile {101 mg, 0.58 mmolj, é-trifluoromethyi-pyridine-2-carboximidamide {100
30 mg, 0.53 mmol) and NaOMe (57 mg, 1.06 mmol} in MeOH (2 ml} gave the fitle

compound (31 mg, 16%] affer purification by trituration from Ei.0C / MeCN.
MW 36331

HFLCMS {Method Az [m/z): 364



- 191 - General procedure 19: Example 45
N-(5-Methoxy-2-pyridin-2-0-pyrimidin-4-y1)-benzenesulfonamicle 5 Benzene sulfonyl chloride (43 mg,
0.24 mmol) was added to a solution of 5-methoxy- 2-pyriciin-2-ylloyrimidin-4-ylamine (50 mg, 0.24
mmol) in pyridine (0.3 ml) and the mixture was heated at 8000 for 16 h. After cooling, the reaction
mixture was diluted with water (10 ml) and the aqueous phase was extracted with DOM (x3). The 10
combined organic phases were dried (Na2S0O4) and concentrated in vacua. The crude residue was
purified by column chromatography with DCM / 1% NH3 in MeOH (95:5) as the eluent to give the title
compound (15 mg, 18%). MW: 342.37 HPLCMS (I\ﬁﬁthod A): [m/z): 343 15 Fig. 42 shows the MS
chromatogram, the MS spectrum and the FDA chromatogram of the compound of example 45. 1050
[PM]: <50. -192- *000 A) NaH. DMSO N. General procedure 20 N NH o N 'N NH2 B) R5'NCO,
NaH. DMSO Geénétatprecsture 2itroAloi@emer st protedere 20 nbdExarmpledtomarogram

1-(5-Methoxy-Z-pyediBrecyoRyrinidingry ) 3-methyl-urea
[C50 [uM]: »50.



Sodium hydride (60% in mineral oil, 12 mg, 0.29 mmol) was added at OC to a solution of
5-methoxy-2-pyridin-2-yl-pyrimidin-4-ylamine (50 mg, 0.24 mmol) in DMSO 10(1 ml) and the mixture
was stirred for 0.25 h. N-succinimidyl-N-methyl carbamate (51 mg, 0.29 mmol) was added dropwise
and the mixture was stirred at room temperature for 4 h. The reaction mixture was diluted with
ice-water (10 ml) and the aqueous phase was extracted with EtOAc (x2). The combined organic
phases were washed with brine, dried (Na2504) and concentrated in vacuo. The crude residue 15 was
purified by column chromatography with DCM / 0.1% NH3 in MeOH (97:3) as the eluent to give the title
compound (21 mg, 32%). MW: 259.26 HPLCMS _(%%tbod A): [m/z1: 260 Fig. 43 shows the MS
chromatogram, the MS spectrum and the FDA chromatogram 20 of the compound of exampie 46. 1050
WI: >50. Example 47 25General procedure 21: 1-Isopropyl-3-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-y1)
Sodium hydrid&{6®9%Cin mineral oil, 13 mg, 0.3 mmol) methoxy-2-pyridin-2-yl-pyrimidin-4-yiamine (50
mg, 0. -urea was added to a solutigrof 5- 24 mmol) in DMSO (1 ml) and - 193 - the mixture was
stirred at room temperature for 0c25:h. iso-propﬂisocyanate (42 mg, O.4§‘\mmol) was added at room
temperature and the priixture waStiigd at 80'C Jor 127H: Théfiixture wias diluted with water (10 ml)
and the aqueous phaLs€was éﬂtmﬂﬁﬁit@toﬂc ()ﬁzsynﬂiheoe@mbing@jégarﬁc phases were washed
with brine, 5dried (Na2504) and concentrated in vacuo. The crude residue was purified by column
chromatography with DCM / 3% NH3 in MeOH (95:5) as the eluent to Qimgommitle compound (23 mg,
32%). MW: 287.31 HPLCMS (Method A): [m/z1: 288 10 Fig. 44 shows te8=¢lwdmatogram, the MS
spectrum and the FDA chromatogram of the compound ofHexampIe 47\3, 1050 [pM]: >50. Example 48
15Synthesis of 1-(5-Methoxy-2-pyridin-2-yl-p¥rf§ﬁ‘|idin-4-yJ§<3-nganyl-urea“:iiﬁ a similar fashion route?
general procedure 21, 5-methoxy-2-pyridi,mz;\2/-yiszrimigmm 50 ing}, 0.24 mmol), sodium
hydride (60% in mineral oil, 12 mg, 0.29 mpol) and phenyl isocyanéé]@% nig, 0.29 mmol) gave the
title compound (16 mg, 20%) after purification by column chromatography with DCM / 0.1% NH3 in
Me,OH (95:5) as 20the eluent. MW: 321.33 HPLCMS (Method A): [m/z]: 322 Fig. 45 shows the MS
chromatogram, the MS spectrum and the FDA chromatogram of the compound of example 48. 251050
[pMj: >50. ROekbm@ ¢494- 0 MeOH, H2S0,, '4"-- 0 It -OHOMe 2. EtOH NH General procedure

23General Pro&%ﬂ%F& %?]bcedure 41

2-Pyridin-2-vi-pyrimidine-4, 6-dioi
NaGMe [0.22 g, 4.13 mmol} was added fo @ solution of malonic acid dimethyl ester
{0.55 g. 4.13 mmol) and pyridine-2-carboxamidine (0.5 g. 84.13 mmol} in MeOHM

10 {5 mi}). The reaction mixture was heated under refiux for 40 min resutiing in the
formation of a precipitate. The reaction mixture was diluted with MeOH {2 mi} and
EfOAC (2 mi) and the precipitate was frifurated ana collectad by fitration 1o give
the fitle compound (0.54 ¢, 69%).
MW: 18917

15 HPLCMS {Method A):[m/z): 190
Fig. 73 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 94.
HC50 M) >50.

20 Generdl procedure 62:
- 4, 6-Dichioro-2-pyridin-2-yl-pyrimidine
POCI (2.7 mi, 28.97 mmol) was added dropwise fo a solufion of 2-pyndin-2-yi-
pyrimidine-4.6-diof 140 {532 mg, 2.81 mmal] in toluene (3.7 ml) at 0°C. TEA (1.57 ml,
11.25 mmol) was added dropwise and the mixture was aliowed to warm 1o room

25 temperature before being heated at 110°C for 1 h. The reaction mixture was



Ny'S'r". 'I N NH ntH, EtOH General procedure 26 General procedure 22: isopropoxy-acetic acid 5
The sodium salt of chbroacetic add (20g. 171 mmol) was added portionwise at 80C to sodium
isopropoxide solution (prepared from 5.92 g of sodium and 60 ml of iso-propanol). The reaction
mixture was heated under reflux for 4h. After cooling, the mixture was concentrated in vacua The
residue was diluted with water (80 ml) and acidified to pH 2-3 with IN HCI. The aqueous phase was
extracted with EtOAc (x6). 10 The combined organic phases were dried (Na2S0O4) and concentrated in
vacuo to give the title compound (18 g, 89%), which was used without purification. General procedure
23: isopropoxy-acetic acid methyl ester 15Thionybghloride (22.2 ml, 303 mmol) was added dropwise to
a solution of isopropoxy- acetic acid (17.9 g, 174 mmol) in MeOH (70 ml) at -5 C. The reaction mixture
was heated under reflux for 9 h. After cooling, the mixture was concentrated in vacua. The residue was
diluted with s&feRafed %&Gé&u@%&l‘?@@g%ﬁiﬁ%%%m%%ﬁﬁi ExtiaR REPRR 128 (x2). The combined
organic phaseganerigwealshed withe bring, 2edried:-(Na2sadyianttcanqenirated:tmiacto to give the title

compound as yelia B 9 3%)uish AR sehuiliaut Bidlsatio (eneral procedure 24
5-Isopropoxy- 2 yrld 1- 3H r| idin- 4 -one - Isocjér)ﬁ%ﬁ)P ‘ﬁy -acefic acid methyl ester (1.0 g, 7.5

mmol) and ethy ormeﬂ & dr‘s\ég Tg RERDR t'g?ecga‘c?&f% 8otisR to stirring suspension of

sodium (0718 5‘\’?" B2hAol) in toluene (20 mI) and the mixture was stirred at room temperature for 12 h.
The toluene was desantedothe) nesiguewas diluted with DOH (20 ml) and pyridine-2- 5 carboxamidine
(0.83 g, 5.3 mmol) was added followed by a solution of sodium ethoxide (prepared from Na 0.35 g, 15
mmol in 5 rnl of EtOH). The reaction mixture was heated under reflux tor 20 h. The mixture was filtered
and the residUE#B8¥eifzed with 1IN HCI (10 m1). The mixture was concentrated in vacua and the
crude residue @Esplinfiegdyrediimn chromatography with DCM / 1% NH3 in MeOH (98:2) as the

10&tient t@ givg@h%@ﬂ@@gmﬁw»(mgmwmﬂgﬂw 231.25 HPLCMS (Method D): [m/z]: 232
General procedur ;54 -Chloro-5- Isop -2-pyridi I- |m|d|ne A solutio
5-isopropoxy- -Méﬁﬁs U§P—P Syri rlmie in- %%%( mo%“?%r%%ﬁo? and ‘CIQBE’I%%P’?(’G mi, 7.8 mmol) in
N,N-dimethy| &8 Q@W}M@»ﬁ@ﬁf@w%@éﬁ@eﬂﬁ% fome hinfiatéaston mixairev@es poured into

ice (50 ml) ancubasifiedte pk:@Owdihsaturatetborquenss rN‘aHG%ﬁQlUU@QeTm agiteods phase was
extracted with FIRAC S00EE), e spmbIngd orarnic, phass,waig dded.(Nagaod) and concentrated in

vacuo. The crude residue was purified %co umn chromatography with NH3 in MeOH (98:2)
.

as eluent to gil E“fﬁ@%léo%ﬁ?p’arﬁr‘?éf'@ Y7895 "MW BPHIsLEM & avidthod D): [m/z] 250

MW, 206,63
HPLCMS [Method A):im/z}: 207
Fig. 94 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 7.
20 IC50 {pM]: >50.

Example 78
Generdal procedure 64:
N-sopropyl-2-pyrigin-2-vi-pyrimidine-4,6-diamine
25 sopropylamine (181 ul. 2.42 mmol} was added to o solution of é-chloro-2-pyridin-2-yi-
pyrimidin-4-ylamine {100 mg, 0.48 mmaol) in n-BuCH {1 ml) in g microwave fube and
the mixture was heated at 180°C for 1 hin the microwave. isepropylamine (187 ul,
2.42 mmol} was adgaed and the mixture was heated at 180°C for a further 7 h in the
microwave, The reaction mixiure was diuted with water [1 mi} and concentrated in
30 vocuo. The residue was dissolved in S OAC (2 mi) gnd woshéd with saturated
agueous NaHCOs solution (2 mi} and water (2 mil). The orgaonic phase was drhied
{NG28Cu) and concentrated in vacuo. The crude residue was purified by tituration

from £10 fo give the fitle compound (32 mg. 29%).



25 General procedure 26: Example 49 (5-Isopropoxy-2-pyridin-2-yl-pyrimidin-4-y1)-isopropyl-amine
304-Chloro-5-isopropoxy-2-pyridin-2-yl-pyrimidine (0.13 g, 0.52 mmol), iso-propylamine (45 pl, 0.52
mrnol) and DIPEA (0.18 mi, 1.04 mmol) were dissolved in EtOH (2 ml) and the mixture was stirred at
80 C for 15 h. After cooling, the mixture was concentrated in vacua. The residue was diluted with water
(15m1) and the aqueous phase was - 196 - extracted with EtOAc (x3). The combined organic phases
were dried (Na2504) and concentrated in vacuo. The crude residue was purified by column
chromatography with DCM /1% NI-13 in MeOH (95:5) as the eluent to give the title compound (55 mg,
38%). 5 MW: 272.34 HPLCMS (Method A): {m/z]22¥3 Fig. 46 shows the MS chromatogram, the MS
spectrum and the FDA chromatogram of the compound of example 49. IC50 [uM]: >50. 10 -197- O e
FOCI ONa.NmGPBA.JQCM S VI 0 General Procedure 31General Procedure 32 NaCN. Bu4NH41
DON General Procedure 33  General procedure 30: 5

5-Methoxy-Z-Hg)éﬁNFs{mtﬁVf-éﬁLW]i'n%' in-4-one Methyl methoxyacetate (2.0 g, 19.2 mmol) and ethyl
formate (1.42F- 19 sDanidh Weérnadeieid simultanstusiytoarstindrigestispensiomifgodium (0.44 g,
19.2 mmol) indtaluena(20umd) angdhermbgdure stirred at room temperature for 12 h. The toluene 10
was decagteqc%% Grude residue was diluted with EtOH (20 ml) and S-methyl thiourea (1.3 g, 15 mmol)
was added in one portion followed by a solution of sodium ethoxide (prepared from Na 0.35 g, 15
mmol and 5 ml of EtOH). The reaction mixture was heated under reflux for 15 h. The mixture was
filtered and thixpesiikhieewas neutralized with 1N HCI (10 m1). The solvent was removed in vacuo. The

crude 15reSid51ﬁA¥\fﬁ§xqiﬂJE%&WIB-M@-Q%Q&M%%QH%M% 0.25 h and filtered through celite. The
filtrate was coruwr}%%%d in vacua to give the title compound (0.5 g, 21%). MW: 172.20 HPLCMS

(Method D): [mizi: OGeneral procedure 31:
10 Manutacturer: Key Organics

HPLCMS IMethod A)iim/z): 256.95

Fig. 96 shows the MS chromatogram, the MS spectrum and the PDA chromatogram
of the compound of example 9%.

IC50 [LM]: <50.

Exgmple 100
S-Methoxy-4-{4-methyi-piperazin-1-yl-2-pyridin-Z-yl-pyrimidine
MW 285 34
Manutaciurer: Key Organics
20 HPLCMS [Method E):im/z]: 284
Fig. 97 shows the specira/chromatograms of the compound of exampie 100.
IC50 [uMl: >50.

Exampile 101
25 (5-Methoxy-2-pyridin-2-vi-pyrimidin-4-yi)-methyl-phenyl-amine

MW: 292 34

Manuiacturer: Key Qrganics

HPLUMS (Method A):Im/z): 293

Fig. 98 snows the MS chromatogram, the MS spectrum and the PDA chromatogram
30  of the compound of exampié‘ml.

W50 {uM]; <50,



4-Chloro-5-methoxy-2-methylsulfanyl-pyrimidine A solution of
5-methoxy-2-methylsultany1-3H-pyrimidin-4-one (0.77 g, 4.4 mmol) and POCI3 (6.8 g, 44 mmol) in
N,N-dimethyl aniline (0.4 ml) was heated under reflux for 1 h. The reaction mixture was poured into ice
(50 ml) and basified to pH 8-9 with 25 saturated aqueous NaHCOS3 and the aqueous phase was
extracted with DCM (x3). The combined organic phases were dried (Na2S04) and concentrated in
vacua. The - 198 - crude residue was purified by column chromatography with EtOAc / hexane (1:9-
4:6) as the eluent to give the title compound (0.2 g, 33%). MW: 190.65 HPLCMS (Method D): [m/z):
191 5 General procedure 32: 4-Chloro-2-methanesylfony1-5-methoxy-pyrimidine A solution of
3-chloroperoxybenzoic acid (0.4 g, 2.3 mmol) in DCM (2 ml) was added dropwise to a solution of
4-chloro-5-methoxy-2-methylsultanyl-pyrimidine (0.15g. 0.78 10mmo() in DCM (10 ml) and the mixture
was stirred ati8aRkeMEerature for 12 h. Water (10 ml) was added, the aqueous phase was extracted
with DCM andcosicentrateciovacusridine crugenesidue was purified by column chromatography with
DCM / 1% NHg\in Me0H (98:2) as the eluent to give the title compound (0.18 g, 100%). 15MW-: 222.64
HPLCMS (Method D): [m/z] 223 General procedure 33: 4-Chloro-5-methoxy-pyrimidine-2-carbonitrile
20 4-Chloro-2 Bt an&Editb Ry P8 hoxy-pyrimidine (0.18g. 0.8 mmol) was added to a solution of
sodium cyanid&errabuejhagnmomimzidide (16 mg, 0.04 mrnol) in DCM (3 ml) and water (0.6 ml)

and the mixtursnasssiired akroomianpg@iradonsls b-Wateh (P dHhwas ahdes.angd the mixture
was extracted O\MF,h anMp )61% the )%ompéqtﬁg organic phases were dried (Na2S04) and concentrated in
vacua The 25 crude residue was purrﬁﬁed by column chromatography with EtOAc / hexane (1:9- 4:6) as
the eluent to divethé&'titie'tompound (65 mg, 50%). MW: 169.56 HPLCMS (Method D): [m/z}: 170 30
General procedure 34: 4-isopropylamino-5-methoxy-pyrimidine-2-carbonitrile
4-Chioroq@-mmgrpyfjgnidine-2-carbonitrile (65 mg, 0.38 mmol), iso-propylamine (34 pl, 0.42 mmol)
and D1PEA (7 pl 0.*46 mmolgg ere dissalved in EtOH (2 ml) and the - 199- mixture was stirred at
room tempera?u(r“éf\f\gr%*ﬁt?eﬁﬁ k(K el BORBEFatea T Vi Uo. The residue was diluted with
water (15m1) &d #¥é-$éaction mixture extracted with ethyl acetate (x 3). The combined organic
phases were dresl(dhadeOdaneheanrcentrated in vacua. The crude residue was triturated from
pentane to giv, il P (30.mg, 40%). MW: 192.21 HPLCMS (Method D) [m/z}: 93
Example 50 15@%&%&0&%&%@%5 %{ﬂminomethyl-5-methoxy-pyrimidin-4-y|)-isopropyl-amine
4-isopropylamitid-BhBHE S riRRTRLReIBo HiE & C8E FIy DS HfdR ik TRIE3 % was added
dropwise to a sbtotiamobhitiiamiakmipienthydride (19 mg, 0.52 mmol) in THF (2 ml) at 0 C and the
mixture was stied alirogm temperature for 0.75 15h. The residue was diluted with 1N NaOH solution
(5 ml) and the mixture was

Exampie 104
20 5-{z.4-Dichloro-benzyl)-2-pyridin-2-yl-pyrimidine-4,6-diamine

MW: 346.21

Manufacturer: Key Organics

HPLCMS {Method A)[mi/fzl: 347

Fig. 101 shows the MS chromatogram, the MS spectrum and the PDA chromaiogram
25  of the compound of example 104,

IC50 {uM]: <50,

Examples 105-112

30 In the following examples the subsequently described anaiviical methods efc. were

used:

Analvtical HPLC-MS



concentrated in vacua. The crude residue was purified by column chromatography with DONA / MeOH
(98:2) as the eluent to give the title compound (29 mg, 96%). MW: 196.27 20HPLCMS (Method D):
[m/z1: 197 Fig. 47 shows the spectra/chromatograms of the compound of example 50. 1050 [pM]: <50.
ROUTE 13 - 200 - pa,CN LiIHMDS, Etp General procedure 36 NaOMe, MeOP HH N General
procedure 39 R4R5NH, EtOHEDMF, SOCI, 1General procedure 42urk,--.-1,General procedure 40 _, ,I
R4FMNIN, DIPEA, EtOHIR'Itl---t1 i_itPOOL, t...tej General procedure 43General procedure 41 - 201 -
General procedure 36: Pyridine-2-carboxamidine Lithium hexamethyl disilazide (1 M solution in THE,
60.5 ml, 60.5 mmol) was added to a solution of b%ﬂi’ne-z-carbonitrile (3.0 g, 28.8 mmol) in Et20 (30
ml) at OC. The 5 reaction was allowed to warm to room temperature overnight. The reaction was
cooled to 0C andn3MHCI (54 ml) was added and the reaction was stirred for 30 min. Water (135 ml)

was added and the organic phas separated and discarded. The aqueous layer was basified to
pH 14 with sgﬁggﬁ' g?l%éﬁ?%ﬁo\q?z%g %%t%%?éﬁ%im IS@K/ImF 3). The combined organic extracts

were dried (NH423025184m/E8hcentrated in vacuo to give the title compound (1.70 g, 49%). MW:
121.14 HPLCMS<Mettiod:Byrmiizy @3 / water

5 Solvent B: 0.1% Formic acid / acetonitriie

Injecfion Volume: 3 ul
Column temperature: 40°C
UV Detection wavelength: 215nm
Euent: O mins to 5 mins, constant gradient from 95% solvent A + 5% solvent B {o 100%

10 sobvent B; 5 mins to 5.4 mins, 100% solvent B; 5.4 mins to 5.42 mins, constant gradient
from 100% solvent B jo $5% sclvent A + 5% solvent B; 5.42 mins fo 7.00 mins, 95%
solvent A + 5% solvent B
Method B
Cotumn: Waters Aflantis dCT8 (2.1 x 50mm, 3mm)

5 Solvent A1 01% Formic acid / water
Solvent B: 0.1% Formic acid / acetonitriie
Flow rate 1 ml/min
tnjection volume 3mi
UV Defection wavelength: 215nm

20 EHuent: 0 to 2.5 minutes, constant gradient from 25% solvent A + 5% solvent B 1o 100%
solvent B; 2.5 minutes to 2.7 minutes, 100% solvent B; 2.71 fo 3.0 minutes, 95% solvent
&+ 5% solvent B,
Method C
Column: Waters Aflantis dC18 {2.1 x 30mm, 3mm column}

25  FRowrate: 1 ml/min
Solvent A: 0.1% Formic acid / water
Solvent B: 1% Formic acid / acetoniirile
Iniection voiume: 3mi
UV Detection wavelength: 215nm

30 Eluent: O mins to 1.5 mins, constant gradient from 5% soivent A + 5% solvent B io
100% soivent B; 1.5 mins 1o 1.6 mins, 100% solvent B; 1.60 min 1o 1.41 mins, constant
gradient from 100% solvent B 1o 5% solvent A + 5% solvent B; 1.61 mins to 2.00 min,
?5% soivent A + 5% solvent B



Nicotinamidine In a similar fashion using route 13 general procedure 36, lithium hexamethyl
disilazide 15(1 M solution in THF, 40.4 ml, 40.4 mmol), nicotinonitrile (2.0 g, 19.2 mmol) in Et20 (30
ml) gave the title compound (095g. 41%). MW: 121.14 HPLCMS (Method B):{m/z1 22 20General
procedure 37: 3-(2-Fluoro-phenyl)-propionic acid methyl ester Thionyl chloride (0.65 ml, 9.82 mmol)
was added dropwise to a solution of 3-(2-fluorophenyl)-propionic acid (1.0 g, 5.95 mmol) in MeCH (10
ml) at OC. The mixture was allowed to warm to room temperature and was heated under reflux for 2 h.
The 25reaction mixture was concentrated in vacua, diluted with saturated aqueous NaHCO?2. solution
(10 ml) and extracted with Et20 (x 3). The combingd organic phases were washed with brine, dried
(Na2804) and concentrated in vacuo to give the title compound 11.0 g, 93%). MW: 132.20 30HPLCMS
(Method B):[m/z1: 183 General procedure 38: 2-(2-Fluoro-benzyl)-3-oxo-propionic acid methyl ester -
202 - TitaniunYfi 9§ ERIsHaE 0. 8P 1RIs B2 2hridietimnathispyitifioromethanesulfonate (25 pl, 0.14
mmol) followeghtryeteaidutyiaaming 2.9 mal ph 213Ticamebowereadded thopwiseiotarsprgtion of
3-(2-fluoro-phgqpyl)-propionic acid methyl ester (0.5 g, 2.74 mmol) and ethyl formate (0.33 ml, 4.11
mmol) in toluene (20 m1). The mixture was 5stirred at room temperature for 18 h. Water (20 ml) was
added and thé S§7E8UE %S%La&é WATSRPRAET With EtOAC (x 2). The combined organic phases were
washed with BristendrigdiENaRs0a Femd cdrieentitaed ihvEEmomPartial purification by column
chromatographywithEi0Ag-HiReptane (8:92) as eluent gave the title compound (200 mg, 35%) in
impure form. gﬁ&r?o/g%t was used in the next step without further 10 purification. The compound
could not be detected ‘byﬁ-FﬁLCMS therefore structure was confirmed by 1H-NMR. Example 51
General procelifg88: A%BeEIuoro-benzy1)-2-pyridin-2-yl-pyrimidin-4-ol NaOMe (133 mg, 2.48
mmol) was adiegt toravsaluttonob-(2-fluoro-benzyl)-3-oxopropionic acid methyl ester (500 mg, 2.38
mmol) ang pyrding:2:catboxamding 33:(209:8¢.1.65 mmol) in MeOH (10 mi). The reaction was
stirred at room_temperature for 65 h. The reaction was concentrated in vacuo and purified by column
20chromatog&8ﬁ?ﬁ0ﬁﬂﬁ%éﬂﬁ%M (5:95) as the eluent. The resulting solid was triturated from Et20
to give the titl€fiesmipdbund (262 iy, 45%)VRIWE 28 2508 spiPEIC M S mdthHed2A) T/ 2082t Fig. 48
shows the MSghepmatogramothe MS-spectana-and thenkb A chromategram 2 efdbatcempound of
example SL. 1GB0{RU <50: Fxample, 52 5 2:Fluprarbenad):2-pydcio- 3.y pyrimidinzgol 30in a
similar fashion using route 13 general procedure 39, NaOMe (167 mg, 3.10 mmol),
2-(2-fluordzberFF8 B ok Propioic achl MEtH§I Est&r oS MG B A0 %ﬁ\ﬁﬁvﬁﬁ%icotinamidine 73 (250
mg, 2.06 mmofigaveethetile-um poaumndet2¥9 My, B78ef2cROBird 5.11 Unipoint conirol

software

Waters 515 ancillary pumps

Waters 2487 UV detecior

20 Giison 215 autosampler and fraction coliector

Flash silica gel chromatography was cartied out on silica gel 230-400 mesh or on pre-
packed siica carridges,
Microwave reactions were carmied out using o CEM Discover or Explorer focussed

25 microwaves appardius.

Compound Naming

Some compounds are isolated as TFA or HCl salts, which are not reflected by the

chemical name, Within the meaning of the present invention the chemical name
30 represents the compound in neutral form as well as its TFA salt or any other salt,

especially pharmaceutically accepiabie sait, it applicabie.

Abbreviations



after purification by column chromatography with DCM / MeOH (97:3) as the eluent followed by
trituration from Et20. MW: 281.28 HPLCMS (Method A):[m/z1: 282 5 Fig. 49 shows the MS
chromatogram, the MS spectrum and the FDA chromatogram of the compound of example 52. 1050
IpMI: >50. Example 53 10 General procedure 40:
4-Chloro-5-(2-fluoro-benzy1)-2-pyridin-2-yl-pyrimidine DMF (cat) was added to a solution of
5-(2-fluoro-benzyl)-2-pyridin-2-yl-pyrim din-4-ol (100 mg, 0.35 mmol) in thionyl chloride (1 ml) and the
mixture was heated at 80C for 1 h. After cooling, thg reaction mixture was concentrated in vacuo. The
residue was 15basified with saturated aqueous NaHCO3 solution (10 ml) and extracted with DCM (x
3). The combined organic phases were dried (Na2504) and concentrated in vacuo to give the title
compound (10¥fng Ate08mcMW: 299.73 HPLCMS (method A):[m/z]: 300 20 Fig. 50 shows the MS
chromatogram, $he;MS spegtium,and the FDA chromatogram of the compound of example 53. 1050
[pM]: <50. Ex%mple 54 2561-9'1I?ro-S-(Z-fIuoro-benzyl)-Z-pyridin-3-0-pyrimidine In a similar fashion
using route 13 ffe’neral procceal}'rg 40, DMF (cat), 5-(2-fluorobenzyl)-2-pyridin-3-0-pyrimidin-4-ol (100
mg, 0.36 mmdl) and thionyFekloride (1 ml) gave the title compound (107 mg, 100%) after aqueous
work up. MW:1299.74 30 HPLGMSMeiled A):[m/z]: 300 Fig. 51 shows the MS chromatogram, the
MS spectrum gpgl,the FDA chromatagram of the compound of example 54. 1050 [uMI: >50. - 204 -
General procedure 41: 4-Chloro-5-(2-fluoro-benzyl)-2-pyridin-2-yl-pyrimidine
5-(2-Fluorober2yif:2-(pyritil-SSAPGHABIRTARS (70 mg, 0.25 mmol) and POCI3 (0.39 g, 52.5 mmol) in
N,N-dimethyl &iliie (0.074rilywindchaatedrigimder reflux for Ih. The reaction mixture was poured into
ice (50 ml) andhasified toxkd Bshuiih SasateshagMeous NGHCRZ SoIipBcTie-aqueous phase was
extractedlwlith QBM (x3). 'Blgeghc%nrlbéped organic phases were dried (Na2S0O4) and concentrated in
vacuo. Thé crudeé residue was purnled by column chromatography with DCM as the eluent to 10give
the title compdtind$25 mgEBEHFEMK/: 299.74 HPLCMS (method D) Em/z): 300 Example 55
15General progedure 42: [Bagdluoro-benzyl)-2-pyridin-2-yl-pyrimidin-4-yll-isooropyl-amine
Diisopropylamjne (69 pl, OH%grmmol) was added to a solution of
4-chIoro-5-(2-f]uo[Qbenzyl)_-z-gyrjdin-Z-ZI-pyrimidine (207 mg, 0.36 mmol) in EtOH (1.) ml) and the
mixture was héated under FEAUXTEF 8 Fr e AR CoBIMG ™ the TBS&tion mixture was 20 concentrated in
vacuo. THé reditidiwas basifieehwith saturated aqueous NaHCO3 solution (I ml) and extracted with
DCM (x 3). Theyarganic phasgiwas washed with water (x 2), dried (Na2S0O4) and concentrated in

vacuo to give the title coma%pndlg%vgilgmm%). MW: 322.39

BLU
i-PrOH iso-propanol
STAB Sodium friccetoxyborohydride
20 TEA Triethylamine
TFA Triflucroacetic agcid
THF Tetrahydrofuran
O-TSA para-toluenesulionic acid
25  ROUTED
5 o} ¢}
c o - 2 Be OH L
g Noo b S s N
| po— [ ;
l\i //I\ _wm._;_!_b____;._ ng‘\\\ M;BO_H,_ N/Q*‘ o — ?J%/\\‘“ %\‘
v L T84 EIOH ‘ j
NG 2 '/L\E\E/)\C% /jL‘N”“N’N*""E /\N//KE'Nw/
Generai procedure 1 General procedure 2 F General procedbre 3 ok

Generat procedure 1

4-{6-Chloro-Z-methyl-pyrmidin-4-yl}-morphoiine



25HPLCMS (Method A):[m/z]: 323 Fig. 52 shows the MS chromatogram, the MS spectrum and the
FDA chromatogram of the compound of example 55. 1050 ipMj: <50. 30 Example 56
[5-(2-Fluoro-benzyl)-2-pyridin-2-yl-pyrimidin-4-yll-methyl-amine In a similar fashion using route 13
general procedure 42, 4-chloro-5-(2-fluoro-benzyl)- 2-pyridin-2-yl-pyrimidine (103 mg, 0.34 mmol),
methylamine (2M in THE, 0.75 ml, 1.53 - 205 - mmol) in EtOH (1 ml) to give the title compound (57
mg, 57%) after purification by preparative HPLC (acidic conditions). MW: 294.32 HPLCMS (Method
A):[m/z]: 295 5 Fig, 53 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of
the compound of example 56. 1050 [pM]: >50. Exatiple 57

10Diethyl-[5-(2-fluoro-benzy1)-2-pyridin-2-yl-pyrimidin-4-A-amine In a similar fashion using route 13

genera) proceduig;42, &eRIBIPE 2R -PenRy ) Zspyidins2aRysimiding (303 4ng, 0.34 mmol),
diethylamine (Q0.16 ml,.1.53 mmol) in DOH (1 ml) to T%lve the title compound (88 mg, 77%) after basic

work up witholit t&thet BUPFICHEH S 5TANY 358 25V Hs €N tnMBIHSH 'AS: [RZ1933PFig. 54 shows the
MS chromatogfgmicthe MS! speetraisand the DAl chroniategraiih aftse @@mpolned of example 57.

1050 [pM]: <5@s2@rxasieddswas coliecied by firation 1o give the fitle compound {1.90 g,
Cyclohexglme}Q?g)l-\Lgi-(g%ﬂuoro-benzyl)-z-pyridin-2-y1-pyrimidin-4-y1]-amine In a similar fashion using
route 13 general procedure 42, 4-chloro-5-(2-fluoro-benzyl)- 2-pyridin-2-yl-pyrimidine (103 mg, 0.34
mrnol), cycloh@%@éﬁw@[hylamine (0.20 ml, 251.53 mmol) in EfOH ml) to give the title compound (80
mg, 63%) purkitadigl byeprepaiative I dPLC (acidic conditions). MW: 376.47 HPLCMS (Method
A):Im/z]: 377  Fig. 55 shows the MS chromatogram, the MS spectrum and the FDA chromatogram
30 of the compound of example, 58. 1050 [pM]: >50. - 206 - Example 59

le
4-[5-(2-Fiuoro- eerﬁef)? )F-}éq%?/%\gﬁq-zz-yl-pyrimidin-4-y||-morpho|ine In a similar fashion using route 13

general proceduibésiy-47ERIBISIB-(2LfRIGIELEEMZYH D 2djsiFigin-2-yI-pyrimidine (103 mg, 0.34 mmol),
morpholine (0A & mlrd &3 yarmaheinbEdbrtid:al) 10 givedhentitle) cempoad (82 mg: 89%0) after basic
work up WithOBtyrimidiﬂ~4~yi}—morphoiine {300 mg. 1.40 mmol} in ETOH (3 ml} was neated under

reflux overmight. Additional hydrazine monohydrate (200 mi, 4.20 mmoi} was added

and the reaction was heated under reflux for a further 24 h. The reaction was

15 allowed to cool o room temperature. The resulling precipitate was collected by

fillration to give the file compound {244 myg. 84% yieid).

MW: 209,25

HPLCMS (Method B):fm/z): 210

20  Example 105
General procedure 3;
2-[{2-Methyi-&morpholin-4-yvi-pyrimidin-4-yi)-hydrazonomethyll-phenol
2-Hydroxy-benzaidehyde {15 ml, (.14 mmol) and p-toluenesulfenic acid
monohydrate [cat) were added fo a solufion of (2-methyl-é-marpholin-4-yl-pyrimidin-
25 A-yli-hydrazine (30 mg, 0.14 mmeoel} in EfOH (0.6 mi). The reaction was stired af room
femperature for 20 min. Tne resuliing precipitate was coliected by filiration. The
crude resicue was purified by column chromatography with E1OAC / heptane (55%)
as the eluent to give the tifle compound (24 mg, 55% yield).
MW: 313.36

30 Title compound was not stable to HPLEMS conditions — structure confirmed by NMR.

RCOUTEZ



further purification MW: 350.39 HPLCMS: (Method A):[m/z1: 351  Fig. 56 shows the MS
chromatogram, the MS spectrum and the PDA chromatogram 10 of the compound of example 59.
IC50 [pM]: <50. Example 60 5-(2-Fluoro-benzyl)-4-piperidin-1-0-2-pyridin-2-yl-pyrimidine 15In a
similar fashion using route 13 general procedure 42, 4-chloro-5-(2-fluoro-benzyl)-
2-pyridin-2-yl-pyrimidine (103 mg, 0.34 mmol), pipeddine (0.15 mi, 1.53 mmol) in EtOH (1 ml) to give
the title compound (88 mg, 74%) after basic work up without further purification. MW: 348.42 20
HPLCMS (Method A):[m/z]: 349 Fig. 57 shows the MS chromatogram, the MS spectrum and the FDA
chromatogram of the compound of example 60. KZ80fpM]: <50. 25 Example 61
Benzyl-{5-(2-fluoro-benzyl)-2-pyridin-2-yl-pyrimidin-4-ylj-methyl-amine In a similar fashion using route
13 general procedure 42, 4-chloro-5-(2-fluoro-benzy1)- 2;pyridin-2-yi-pyrimidine (103 mg, 0.34 mmol),
N-methylbenzylamine (0.20.ml, 1.53 @Enol) in EtOH (1 rﬁl)jo give the title canpbund (97 mg, 7 4%)
purification by 3Qpreparatire HPLC (a&dm&pn@pg;gg) MW1 384.45 HPLCM$ (Method A):[miz]: 385 -

CHO, D-TSA

207 - Fig. 58 %hdwitye‘lvrsichmmatpgram”th@m%s /tmm r\g\matogram of the
compound of example 61. 1050 @\R/)ﬂ 350° 5 ExamQ;I/\62N N

[5-(2-Fluoro-benzy1)-2:pyridins3:yl-pyrimidig. tygb)m@ogoropyl amine.In a mmlar fashlon using route 13

neral proced

general procedure 42, diisopropylamine (126 pl, 1.49 mmol) and
4-chIoro-5-(2-fluoro-%}‘f’z%i)‘gziﬁyﬁél?ﬁ@@jﬂ'ﬁpwPrﬂdﬁi'm@dé%emg, 0.33 mmol) gave the title compound (83
mg, 79%) after aqueous work up. 10MW: 322.39 HPLCMS (Method A):[m/zl: 323 Fig. 59 shows the
MS chromatog;%(ghgrg@&pggtrum and the FDA chromatograrn of the compound of example 62.
1050 [pM]: >50. 15 Example 63 General procedure 43:

5-(2-Fluoro- bezhéky?i“jﬂfrf’f%ﬁré‘fh‘ﬁ/f:ﬁlfﬁfé’raﬂﬁ‘lw2 -pyridin-2-yl-pyrimidine

4-Chloro-5-(2-ftaurochies 2/t Papyridinrandhpyrinmidited 25mds<0t08 mivial), &-methyt20piperazine (0 01

™l 0.1 mmo et RIREA L7 i vess slssobed 1AL, (2l ol mixture was tired

at room temperature for 15.h. The mixture was coqcentra in vacuQ. The residue was diluted with

& Feaction midure axtracted wiinethyl aciaté (x 35, Fe"86MBied organic

water (15m1) and the reaction mixture ex
“phases were FrelF NGI5ER) anE Lotitentivied w‘an@g@r TRerergoe pabidtiecvsd Finified by column
25chromatographyTivith dMeb 1Yy dH3iRcbe Ok 064} asd e glueatdengivertheditie

10 vacuo. The crude residue was purified by column chromatography with EtCAC /

heptane (20-30% gradient} as the eluent 1o give the fitie compound 12.52 9. 82%

vield),

- MW 284,75
HPLCMS [Method B):jm/z]: 285

General procedure 5:
(2,6-Di-morphoiin-4-yl-pyrimidin-4-yl}-hydrazine
Hydrazine monohydrafe {236 mi, 5.27 mmol] was added dropwise 1o a solution of
2.6-di-morphoiinyl-4-chioro-pyrimidine {300 mg, 1.05 mmol} in n-8u0H (1.2 ml). The
20 reacfion was heated under reflux tor 16 h. The reaction was concenfrated in vacuo,
The crude residue was friturated with EYOH 1o give the fitle compound {276 mg. 94%
yield).
MW 280.33
HPLCMS, {Methaod Bl:im/z]: 287
25 "
Exgmpie 104
Generdl procedurs &

N-Benzylidene—N‘w{E,é-di—morpholin~4uyi~pyrimidin-zi—yl]~hydruz%ne



compound (14 mg, 46%). MW: 364.44 HPLCMS (method A) [m/z): 364 Fig. 60 shows the MS
chromatogram, the MS spectrum and the FDA, chromatogram 30 of the compound of example 63.
1050 [pM;j: <50. ROUTE 14 - 208 - CN R32 LIHMDS, Et20 h,S1 2-2NFI, General procedure 44

i.e. R2 = -NR4R2 General procedure 44: 5-Fluoro-pyridine-2-carboxamidine Trimethyl aluminum (3.54
g, 49.14 mmol) was added dropwise to a vigorously stirred 5solution of NH4CI (2.63 g, 49.14 mmol) in
dry toluene (20 ml) at OC. The mixture was warmed to room temperature and was stirred for 15 min. A
solution of 5- fluoropyridine-2-carbonitrile (2.00 g, 16.38 mmol) in toluene (20 ml) was added dropwise.
The reaction mixture was heated at 80C for 18 h2After cooling, the mixture was transferred to a
vigorously stirred and cooled (0C) slurry of silica (20.0 g) 10in chloroform (150 ml) and was stirred for
10 min. The mixture was filtered and the fjlter cake was washe?d witq l;/IeOI-fl f,é 3 iwThe filtrate was
concentrated A V4GS FRETESRBNAY HISLoNEY WY RAEL (B8 MIP 254 EED (70 ml). The organic
phase was separateihdndelisciitedy Fhciutinedts phase ivag dasifit Bs0an &iivisted-dqueous NaOH
and extractedhwith gharaforn:Oq2). rinereodined sreganie exirectsweredls dried{Na2304) and

concenirated in vagus (0. Give ihe,il compaund (394 ma, 47%), Thg SompaURg could not be detected
by HPLCMS fﬁ%sr%;gfgt?udtur%sv?/as 80%:‘?rrznéd by TH-NMR. -(2'0'9)- G%neral procedure 45:

2-Benzyl-maiGABRRYAY sy é&¥FHaionic acid dimethyl ester (369 pt. 322 mmol) was added
dropwise to arsuspension of NaH (60% dispersion in mineral oil, 140 mg, 3.51 mrnol) in DMF (5 ml) at
0C. The Sreachior mixikie Yag stirrgd-at room temperature for 30 min. The reaction mixture was

cooled to OC and benzyl bromide (350 pl, 2.92 mmg) was added dr ise. Ther ion mixture was
owed 1o wal S R o T B R s S e B vato

aqueous NHA€ treohgticrCl@ /ilPFREIgHASes were separated and the organic phase was washed
with water, drieddNa#304t) and

Example 107
4-[[2,6-Di-morpholin-4-y-pyrimidin-4-yl)-hydrazonomethyil-benzene-1,3-diol
in o simitar fasnion using route 2, generat procedure 6, p-foluenssuifonic acid

15 monohydrate {cat), (2.6-di-morpholin-4-yi-pyrimidin-4-yij-hydrazine {50 mg,
0.18 mmol) and 2.4-dihydroxy-benzaidehyde [24.6 mg, 0.18 mmol] in EIOH (2 mi}
gave the file compound (34 mg, 51% yield) affer purification by frituration from
EtOR.
MW: 400.44

20 HPLCMS {Method A):lmi/z]: 401
Fig. 103 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of exampie 107,
1C50 UMy =50,

25 Example 108

ROUTES
O HO :/O\f
Ny HO),_@ i\’t*’/
e T A Vi
/\N/”\N/)\N’NH? EDC.HCL DMAP, DCM/\N)‘\N/ NEAD Sy
o) " ot e

s Genersi procedure 7

30  General procedure 7.



10 concentrated in vacua. The crude residue was purified by column chromatography with EtOAc /
heptane (5:95) as the eluent to give the title compound (325 mg, 25%). MW: 222.24 HPLCMS (Method
B):[m/z]: 223 152-(2-Fluoro-benzyl)-malonic acid dimethyl ester In a similar fashion using route 14
general procedure 45, malonic acid dimethyl ester (2.0 ml, 17.46 mmol), NaH (60% dispersion in
mineral oil, 0.76 g, 19.05 mmol), 2- fluorobenzyl bromide (2.1 ml, 19.05 mmol) in THE (60 ml) gave the
titte compound (1.80 g, 47%). 20 MW: 240.23 HPLCMS (Method 5):[m/z1: 241 Example 64 General
procedure 46: 255-Benzyl1-2-pyridin-2-yl-pyrimidine-4,6-diol NaOMe (316 mg, 5.85 mmol) was added
to a solution of 2-benzyl-malonic acid dimethyl estgy, (650 mg, 2.92 rnmol) and
pyridine-2-carboxamidine (354 mg, 2.92 mrnol) in MeOH (15 ml). The reaction mixture was stirred at
room temperature for 40 min and then at 70C for 1 h. After cooling, the reaction mixture was
concentrated 30 VREHRSTFRE Etidld! réstchienmad pllirifiedobyritinatidmhinTE20Ac to give the title
compound (43&b@mgCbB8%ahdViVMY 27 RO PLEMS 1ReR0EA MY 2L 289 ph &0 FFig. 61 shows the

MS chromato idhe MS.speetrum and the EDA chramatogram of the co und of example 64.
1050 WI: >50.g%r@iarpgﬁ) y?&? 5-(2-ﬁmoro-é'en'z %B}ﬂ%ﬁ%ﬁ(g g)is-’py?lnrﬁl}1 w?ec-‘i{? -c{fe)grnoéggsimilar fashion

le . yl .
using route 14"§BREAIDPOCeGrE HE, KAORIE (TR MKl 2\0es MRSt o2 @LfRi6R6Benzy1)-malonic acid
dimethyl ester'¢498:rmiyr 2.06: menoipantpysidinescazboxariidined250rmgri2if6=minel) gave the title
compound (364mg.rHeB9br MR R8HRLGMS MstBrg AN 1298 Fig.62 shows the MS
chromatogran?él?g E/,rlé spectrum.an itehgml_:nDé\uc romatogram o} the compound of example 65. 151050
[pM]: >50. 5-(2- uoro-f;\enzﬁg-ZQg-f uoro-rﬁ/rlcﬁn- -iﬂ%’-p sl ne-4,6-diol In a similar fashion using
route 14 genefAlpfSeddure 46, NaOMe (153 mg, 2.83 mmol), 2-(2-fiuoro-benzy1)-malonic acid
dirnethyl esterHB880Ahgyi2183imiriel)zanrdi5- 20fluoro-pyridine-2-carboximidamide (394 mg, 2.83 mmol)
gave the fitle ggn LY X A - [m/zl;. 316 25 Example 66
General proc;%zg%gﬂ%&gﬁ%zg%féﬁ?@%@%ﬁ%f?gﬁ%ﬁf%ﬁﬁg %\E%?o l%rﬂao? POCE.:13 (316 pi,
3.4 mmol) in tSTUBRE 3 RIYIVAS' S35E® Briwise to suspension of
5-benzyl-2-(pyt8in2a fgrimidine-4,6-diol (430 mg, 1.54 mmol) and TEA

Example 109
15 ROUTE 4

. oH ~©
(N :

: 1
_‘\. "
N

N’j o N

? NaH, THE

(\N)\ = 2l '/\f:a’)\
o

e
!

|
OH

O/ 2

General procedure §

General procadure &
2-{2-(2,6-Di-morphoiin-4-yl-pyrimidin-4-vioxy j-ethyl]-phencl
20 Sodium hydride {60% dispersion in mineral ofl, 14 mg, 0.35 mmotl) was added o o
solution of 2,é-di-morpholinyl-4-chioro-pyrimidine (50 mg, 0.18 mmol) and 2-/2-
hydroxy-ethylj-phenol (24 mg, 0.18 mmol} in THF {1 mi} ot 0°C under No in @
microwave tubs. The reaction was allowed to warm 1o room temperature and was
then stirred at rcom temperature for 1 k. The microwave tube was then fiushed with
25 Nz sedled and heated at 120°C in the microwave for 11 h. The reaction was diluted
with water {1 mij) and neuiralised by the dropwise addifion of 0.1 M aqueous HCL
The resulfing solution was extracted with EFOAC [x 3}, The combined organic phases
were dried (Nw:SO4) and concentrated in vacuo. The crude residue was purified by
column chromaiography with EtOAc / heptane (30-45% gradient} as the eluent 1o
30 give the fitle compound (17 mg, 25% vield).



30(215 pi, 1.54 mmol) in toluene (5 ml) at 10000. The reaction mixture was heated under reflux for 16
h. After cooling to room temperature and then to OC, water (3 ml) was added dropwise and the mixture
was allowed to warm to room temperature. Attempted extraction with EtOAc failed therefore the
mixture was - 211 - concentrated in vacuo. The residue was basified with a saturated aqueous
NaHCO3 solution and extracted with DCM Ix 2) followed by chloroform (x 2). The combined organic
phases were dried (Mg504) and concentrated in vacuo to give the title compound (327 mg, 67%).
5MW: 316.19 HPLCMS (method A):[m/z]: 317 Fig. 63 shows the MS chromatogram, the MS spectrum
and the PDA chromatogram of the compound of éémple 66. 1050 [.1M]: >50. 10 Example 67
4,6-Dichloro-5-(2-fluoro-benzy1)-2-pyridin-2-yi-pyrimidine  In a similar fashion using route 14 general
procedure 47, POGI3 (69 pi, 0.74 mmol), 5- (2-fluoro-benzyl)-2-pyridin-2-yl-pyrimidine-4,6-diol 1100
mg, 0.34 mmol% and TEA (47 pl, 150 34 mmol) gave the title compound (112 mg, 77%). MW: 334.18
HPLCMS (Méf b%"f&)ﬂ‘r’?ﬁ?}og?@ Z6#&hows the MS chromatogram, the MS spectrum and the FDA
chromatograniof ttrescowigoantt ohexamplers 120 MBO fsiin 360, 1ho DA Example®Bem
4,6-Dichloro-55(2-Huorehenayd) =2(Shlate-pyridin-2-y1)-pyrimidine  In a similar fashion using route
14 generag pr%g(ggl 47 DPOCI3 (384 pl, 4.12 mmol), 5-

(2-fluoro-benzyT) @ fluoro -pyridin-2-y1)-pyrimidine-4,6-diol (590 mg, 1.87 mmol) and 5TEA (260 pl,
1.87 mmol) gave the title compound (496 mg, 75%). MW: 352.17 HPLCMS (method A):{m/z1: 352 Fig.
65 shows the M&hgomatogram, the MS spectrum and the FDA chromatogram of the compound of
example 68. 101050 [pM]: >50. Example 69 General procedure 48: e
5-Benzy1-6-chloro-2-pyridin-2-yl- pyr|m|d|n -4-ylami /iSA suspension of L

5-benzyt-4,6-dichloro-a-(pyridin-2- jine (50,mg, 0.16 mmokyin NH40&—JJ{\35% solution in water,
1ml, 9.3 mmol)\L/n a microwave tuhb\e)/vas heatg.(;lN OC for 30 min in th \&& H (1 ml) was
added and the reaction heated at 100C for a further §O min in the micro ave. Thé resulcbmg solid was

collected by filtration, viasstietosdith® EtOH (1 ml) and dried unééraEetiai’to give the title 20 compound
(30 mg, 64%). MW: 296.75 HPLCMS (method A):1m/z1: 297 Fig. 66 shows the MS chromatogram, the
MS spectium &wehe FDReehreiatogram of the compound of example 69.

2-{2-Amino-ethyt)-phenol
Boron fribromide [1.0 M solution in DCM, 33.1 mi, 33.1 mmol} was added dropwise 1o
a solution of 2-[2-metnhoxy-phenyli-ethylamine (2.0 g, 13.2 mmol] in DCM [20 mi} af -
78°C. The reaciion was allowed 1o wanm fo room tfemperature overnight. The
15 reaction was quenched by the addiion of MeOH (20 mi) at —78°C. The reaction was
alfowed to warm to room temperature and was then stired for 1 1. The resulting
solution was concentratad in vacuo, dituted with saturated agueouws NaHCO:
solution {100 mi} and extracted with FPrOH / CHCE {11, % 31, The combined organic
phases were dried (Na:SC4) and concenfrated in vacuo o give the title compound
20 i0.34 g, 19% vield)].
MW: 13718
HPLCMS (Method B):im/zj: 138

Exomple 110
25 General procedure 10
2-12-(2,6-Di-marpholin-4-yl-pyrimidin-4-yiaminoj-ethylj-phenol
Concenirated MCH{2 drops! was added fo a solufion of 2,é-di- morohohnyl ~4~Chlore-
pyrimidine [180 mg. 0.63 mmol) and 2-{Z2-amino-ethyl}-phenol 10 {130 mg.
0.95 mmol) in =PrOH (3.5 mi}. The reaction was heated ot 170°C in the microwave for

30 1 h. The recction was basified with saturgted agueous NaHCQs selution and



251050 [pM]: >50. Example 70 6-Chloro-5-(2-fluoro-benzy1)-2-pyridin-2-yl-pyrimidin-4-ylamine In a
similar fashion using route 14 general procedure 48,
4,6-diehloro-5-(2-fluoro30benzyl)-2-pyridin-2-yl-pyrimidine (390 mg, 1.17 mmol) and NH40H (35%
solution in water, 3.1 ml, 29.28 mmol) gave the title compound (334 mg, 91%). MW: 314.75 HPLCMS
(method A) m/zj: 315 -213- Fig. 67 shows the MS chromatogram, the MS spectrum and the FDA
chromatogram of the compound of example 70. 1050 [pMI: >50. '
56-Chloro-5-(2-fluoro-benzyl)-2-(5-fluoro-pyridin-2-y1)-pyrimidin-4-ylamine In a similar fashion using
route 14 general procedure 48, 4,6-dichioro-5-(2-fluprobenzyl)-2-(5-fluoro-pyridin-2-y1)-pyrimidine (377
mg, 1.07 mmol) and NHAOH (35% solution in water, 2.9 ml, 26.76 mmol) gave the title compound
(307 mg, 86%). MW: 332.74 10HPLCMS (method 13):fm/z1: 333 Example 71 General procedure 49:
5-Benzy!-N-isepropicsipidint 23 gyarariieos G oustime SROpRD Frafine E@7 U .01 mmol) was
added to a solufier afhpenzyt Lrohloce(Rykidinvry hpynidindiaming:(30ahgy Gbymmol) in
N-BuOH (1 ml) i icroway, T IXgur 5?1 r i JgHcrowave.
isopropylarninae/i]?il%@rﬁf a}%’%i%rr%ﬁﬁ%ﬁs@%%%g nz\flv'r?é§ g@rﬁgtﬂé ?v%@%%aﬂ%%sgﬁ%gé%ﬁor a further 150
min in the micf&Have. Atfter cooling, water was added and the resulting precipitate 20 was collected by
filtration, washéd Wwith4Zt20 and dried under vacuum to give the title compound (29 mg, 90%). MW:
319.40 HPLCME AmetheshAd izl 32440 Fig. 68 shows the MS chromatogram, the MS spectrum
and the FDA chromatogram 25 of the compound of example 71. 1050 : < X le 72
5-(2.-FIuoro-b@ﬂzﬁ%ﬁlglgso%reo%)gﬁé@p@ﬁm I%@ﬂﬁ%’i‘?%ﬁ%ﬁﬁ%%-&%%ﬁ‘ﬁe Iﬁha;O gﬂﬁ gar{?ﬁshion using
route 14 genefalincestRre g isspropylathine (273 pt, 3.18 mmol) and
6-chloro-5-(2-flusr@zbgnzgl)-2-pyridin-2-yl-pyrimidin-4-ylamine (100 mg, 0.32 mmol) gave the title
compoung} (58 mg, 54%). MW: 337.40 - 214 - HPLCMS (method Al:Erritz1: 338 Fig. 69 shows the MS
chromatogram, the MS spectrum and the FDA chromatogram of the compound of example 72. IC50
[pM]: <50. 5 E§9Hﬁ§lé 73 5-Benzy1-6-mor|%holin-4-y1-2-pyridiQ-Z-yI-pyrimidin-4-ylangine

. OV amee ] 3
on g OH  MHHC! N o N N7
H/% o M/J‘c; I/\\\Y/‘\ ome f*,f)“‘““! A - o NeOH. THE/EOH h\‘/\\' o e
e MeOH I\/ (\N/"\N/;‘\N,NHQS)CH(OEt)ﬁ I/\N,j‘\N//\N_N\\ )\’\'—j> f/\N/\N//\N'N‘l\.——-Qf
o \/ . H ouene & \/ . N‘)ﬂ‘\"’ o \/‘ [ Nj S
General procedete 11 General procedure 12 General procedure 13

General procedure 11:

15 2-Hydroxy-benzimidic acid methyl eé%er

- Acetyi chloride (5.9 mi, 83.‘?_5- mmoli was added dropwise 1o MeOH {11 ml} af room

fempergiure undér Nz. The reaciion was stired for 2 h and 2-hydroxy-benzonifriie (2.0
g 16.79 mmol} was added. After 48 h the reacfion was concentrated in vacuo. The
residus was dissolved in DCM (5 mi)' and EhO was added dropwise fo form o

20 precipitate. The precipitate was coliected by filiration to give the fitle compound as
the HC salt [0.59 g, 19% vield).
MW, 151.17
HPLCMS (Method B):[m/z}: 152

25  Generdl procedure 12
2-[1-(2,é-Di-morpholir-4-yl-pyrimidin-a-yl}- 1 H-[1,2. 4} friczol-3-yi}-pheno
TEA {148 mi, 1.07 mmol} was added to a solution of 2-hydroxy-benzimidic acid
methyl ester HCI (167 mg, 0.89 mmol) in MeOH (3.5 mi). After 30 min (2,6-di-
morpholin-4-yl-pyrimidin-4-yl}-hydrazine {275 mg, 0.98 mmol} was added and the

30 reaction was heated under reflux for 6 h. in a separate fiosk acetyl chioride {69 mil,



In a similar fashion using route 14 general procedure 49,
5-benzy1-6-chloro-2-(pyridin102-yl)pyrimidin-4-amine (30 mg, 0.1 mmol) and morpholine (1 ml) gave
the title compound (35 mg, 100%). MW: 347.41 HPLCMS (method A):{m/z]: 348  Fig. 70 shows the
MS chromatogram, the MS spectrum and the FDA chromatogram 15 of the compound of example 73.
1050 [pM]: <50. Example 74 5-(2-Fluoro-benzyl)-6-morpholin-4-y1-2-pytidin-2-yi-pyrimidin-4-ylamine
20in a similar fashion using route 14 general procedure 49, 6-chloro-5-(2-fluoro-benzyl)-
2-pyridin-2-yl-pyrimidin-4-ylamine (100 mg, 0.32 mmoi) and morpholine (1 ml) gave the title compound
(111 mg, 96%). MW: 365.40 HPLCMS (method A%I:‘Lsm/zl: 366 25 Fig. 71 shows the MS chromatogram,
the MS spectrum and the FDA chromatogram of the' compound of example 74. 1050 (pM): <50.
Example 75 30 General procedure 50:
@i bem M Vlsaowoua i ok priifonstianissisempaamne (57 1,
.99 mmol) was ed.to a solutign -dichloro-5-(2- flupro- -2-pyridin-2-yi-pyrimidine
0, 0.30 e ot B O e G T oy S o At 200C for  h
in the microwdlE&TRE PRACIEARRIRIHR 'AidS MititeiAAtRINESOERTHAE Bofcentrated in vacuo. The
residue was dissoleeddndstoAe2rnb) and was \washeshwitbrsaturatet agoeous NatsO3 solution and

water, The orgapic phasewas dhied Nagho4)aadn caRcenitaird ip yacue. k) give, g titte compound
(82 mg, 72%). MW: 379.48 HPLCMS %Jmethod .Ag

gm/z ..280 Fig. 72 shows the MS chromatogram, the
MS spectrum SAdTHEED A RBMRTOYrAM BT e o%é%&nfc?rcﬁ‘ XL e 78870869 >50. Example
76 General preBEipe s e 158 en ryi-Garisrp holinadyae2-geyuddivs XaAB Prnsidima-Fifgmorpholine
15A solution obfhsRak-¢6ciaBloto2 1heysigina-yhmudniding (62 8owd2Ionmal).imenorpholine (1
ml) in a micro : € £200C for 1 hdn the microwave The solution was diluted with
Wg%%%%o%% %C%%élx%% % or % %55 8 d concennmdied h mcu&fﬁehgéMQSO@ and

water (3 ml) and extracte e combined organic phases were

concentrated i VAR R CPRVETYUESHAY QRO EI M BRIy HAF WASHEEWRASWARE (x 2) and
brine. The 20 ordanigygphase veastithiew (Mgs04juamdconcentrate dive wactiée ddreerude residue was
purified by tritysatiof ﬁr@gﬁg@o to give the title compound (25 mg, 29%). MW: 417.5 HPLCMS (method
Ahm/z1: 418 J«:Ig 7§5s ows the MS chromatogram, the MS spectrum and the FDA chromatogram

250f the compouri ng example 76. 1050 [pM): >50. Example 77

4-{5-[(2-Fluorophéemid) Methgi-6:(imdEpHofin-4-y1)-2-(pyridin-2-Apyrimidin-4- 30yl}morpholine
15

Exampie 11]
General procedurs 13:
Sogium 2-[1-12,6-Di-morpholin-4-ypyrimidin-4-vi)- 1H-[1,2.4] friazol-3-vi-phenoxids
NaCH (0.1 M sotution in water, 0.5 mi, 48.8 mmol) was added to a suspension of 2-{1-
20 {2,6-di-moarpholin-4-yl-pyrimidin-4-yi)- 1H-[1,2 4] trigzol-3-yil-phenol {20 mg, 48.8 mmol)
in EYOH / THF {1:20, 5.25 mi). The reaction mixture was concentrated in vacuo to give
the fitle compound (21 mg. 100% vield).
MW: 408.44 [anion)
HPLCMS {Method Alim/z]: 410
25 Fig. 107 shows the MS chromatogram, the MS specirum and the PDA chromatogram
of the compound of example 111,
ICSC [uMl: =50,

ROUTE 7



In a similar fashion using route 14 general procedure 51,
4,6-dichloro-5-(2-fluorobenzyl)-2-(5-fluoro-pyridin-2-y8-pyrimidine (100 mg, 0.30 mmol) and
morpholine (1 ml) gave the title compound (60 mg, 46%). - 216 - MW: 435.49 HPLCMS (method
A):[m/zl: 436 Fig. 74 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of
the compound of example 77. 51050 [pM}: >50. - ROUTE 15 10General procedure 52: Example 78
5-(2-Fluoro-benzy1)-6-morpholin-4-y1-2-(5-morpholin-4-yl-pyridin-2-y1)-pyrimidin-4- ylamine 15A
solution of 6-chloro-5-(2-fluoro-benzy1)-2-(5-fluoro-pyridin-2-y1)-pyrimidin-4-ylamine (100 mg, 0.30
mmol) in morpholine (1 ml) in a microwave tube heated at 200C for 1 h in the microwave. Et20
(0.5 ml) was added and the resulting precipitate was collected by filtration. The solid was dissolved in
EtOAc (2 ml) and washed with saturated aqueous NaHCO3 solution and water. The organic phase was
dried 20(Na2S04) and con€entrated in vacuo. The crude residue was purified by trituration from Et20
to give the title compounq’(\lﬁb mg, 74%). MW; 450.51.41 HPECMS (method A):[m/z1: 451 Fig. 75
shows the MSaeWromagggﬁa@—@ne MS spe%g aR/e-FDA ehromatogram 25 of the compound of
example 78. 1050 [Wi 230, Example 79 RGUTE, 16,k ls- Ni-146H. Eta H NH\ c(NR,,,,"-cr-R,NH2
11?. General procedure 53 General procedure 53: 5-Benzy1-2+pyridin-2-yl-pyrimidine-4,6-diamine
5A suspension of 5-benzyl-4,6-dichloro-2-(pyridin-2-yl)pyrimidine (50.:mg, 0.16 mmol) in

| DIPEA THE

¢ General procedure 16

S ' P
\““l\ FERAN >_N

o o N o —

TN TN g N N— o

N NN OH e S vt T

= p— e, /_/ — K__\‘/\

N (/ R General procedure 17 Ol ]
/'— 3 - e
\O._/

General procedure 14
4-{Z2-Hydroxy-benzyl-piperazine-1-carboxylic acid ter-butyt aster
5 Acefic acid (308 mi, 5.37 mmol} wos added o a solution of piperazine- i -carboxylic

acid terf-butyl ester (1.0 g, 5.37 mmel} ond 2-hydroxy-benzaldehyde (570 mi, 5.37
mmal) in DCE over 44 molecular sieves. The reaction was stirred for 1 1 at room
femperaiure and then sodium acetoxvborohydride {2.28 g, 10.74 mmol) was
added. After stiring for a further 16 h the reaclion was quenched with MeOH (10

10 mi). Atter stiming for 30 min the mixture was filtered and the filirate was concentrated

invacue. The crude residue was purified by column chromatography with EfOAC /-

heptane (25%) as the eiuent fo give the fitte compound (0.69 g, 44% vield).
MW 292,38 _
HPLCMS {Method BY:Iim/zi: 293

Generai procedure 15
2-Piperazin-1-yimethykpheno!
4-{Z-Hydroxy-benzyl}-plperazine-1-carboxylic acid fert-butyl ester [0.6% g, 2.36 mmol)
was dissoived in TFA / DCM (1:3, 7 mi} and the mixture was sfired af room
20 temperafure for 18h. The reaction mixture was concentrated in vacuo 1o give the
title compouna as the TFA salt {0.99 g, 100% vield].
W 192.26
HPLCMS (Method B)Im/z]; 193

25 Generd procedure 14



NH40H (1 mi, 9.3 mmol) and EtOH (I ml) in a microwave tube was heated at 130C for 30 min in the
microwave. The reaction was re-heated, in stages, at 150C for a total of 60.5 h. The reaction was
diluted with water and the resulting solid was collected by filtration, washed with Et20 and dried under
vacuum to give the title 10 compound (32 mg, 73%). MW: 277.32 HPLCMS method A):1m/z1: 278 Fig.
76 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of the compound of
example 79. 15IC50 [pM1: <50. ROUTE 17 ,..e"---ReCrHORCN Prohne. EIOH, MeCN, lli GellEllal
PrOCOCIUTO 54Kr)ON (54,(335NH, cl)33 NaCee nPrOH NH,R leThrel N"--NH2 "9.31.1Proceaure
35 1 wherein R is an optional substauen' 20 General procedure 54: 2-(2-Ethoxy-benzyl)-malononitrile
A solution of the 2-ethoxybenzaldehyde (736 mg,”ﬁ‘.@ ‘mmol) in EtOH ml) was treated with malononitrile
(162 mg, 2.45 mmol) in EtOH (3m1), benzene-1,2-ciiam ne (265 mg, 2.45 mol) in MeCN (3 ml) and

finally proline (26:mg.-Oismnslyinimaier(bidemb-andtharsalytignyvas stirred at room temperature for
1 h. The mixtu n ated in vacuo and the residue purified by column chromatography with
DM /neptant B g e S P e T
compound coufdi¥Rsppesdeaer by iPreM8nrsiore sl i MrhE EsRfithmed By H-NMR.
2-(2-Methoxy-bemetlythenizyd-malendniisikbina smidaritashiopwising totite:d 7ogeineral procedure

54, 2-meth9xyé4g%zﬂ@eM%i&§@f%g,r.%;%m%|m§mqm@%{%6§ HG1RA2 ),
benzene-1,2-diamine (265rm , 2.45 mol andﬁgrolme 56 mg, 0.5 mm%) a.\i/e the I%Ie compound (474
mg, 48%) after PUrtCatoH ﬂ)%c%l[ﬂ%'ﬁ& A5G Pl Tt N e 55 57 Y685 as the eluent.
The compoundcolilgnorbestsasiastbl BRVCNIS theretore et rigsio wassonfirnisgby 1H-NMR.

(Naz8O4) and concentrated in vacuo. The crude residue was purified by coiumn
chromatography with EtOAC / heptane {25%) Gs the eluent to give the fitle
10 compound {145 mg. 35% vield).
MW: 339.23
HPLCMS {Method Bjiim/z): 339

Exampie 112
15 General procedure 17:
2-14-12 6~-Di-morphoiin-4-ylpyrimidin-4-yi-piperazin- 1 -yvimethyl-phenol
A soluticn of 2-{4-{2 é-dichloro-pyrimidin-4-ylj-piperazin-1-yimethyij-phencl {128 mg,
0.38 mmol} in morpholing (4 mi) was heated under reflux for 18 h. The mixiure was
concenfrated in vacuo and the restdue was dissolved in BHOAC (10 mil. The organic
20  phase was washeg with safurated agueous NaHCOs solufion {10 mi. The organic
phase was dried (NG5SO} and concenirated in vacuo. The crude residus was
fiturated in ETOAC to give the tifle compound (84 mg, 50% yisld].
MW: 440.55
HPLCMS (Method A):{mi/z]: 441
25 Fig. 108 shows the MS chromaiogram, the MS specirum and the PDA chromatogram
of the compound of exampie 112.
1C50 fuM]: >50.

Exampies 113-117

30

in the following exampies the subsegquently described analyiical methods eic. were
used:



- 219 - 2-(2,4-Dimethoxy-benzyl)-malononitrile In a similar fashion using route 17 general procedure
54, 2,4-dimethoxybenzaidehyde (814 mg, 4.9 mmol), malononitrile (162 mg, 2.45 mmol),
benzene-1,2-diamine (265mg, 2.45 mol) and praline (56 mg, 0.5 mmol) gave the title compound (325
mg, 5 31%) after purification by column chromatography with DCM / heptane (25:75 - 100) as the
eluent. The compound could not be detected by HPLCMS therefore structure was confirmed by
1H-NMR. 2-(3-Methoxy-benzyl)-malononitrile 10In a similar fashion using route 17 general procedure
54, 3-methoxybenzaldehyde (2.26g. 16.6 mmol), malononitrile (0.55g. 8.30 mmol),
benzene-1,2-diamine (0.90g. 8.30 mol) and proline (0.19g. 1.66 mmol) gave the title compound (481
mg. 31%) after purification by column chromatog'roptﬁ y with DCM / heptane (25:75 -as the eluent. The
compound could not be detected by HPLCMS, therefore structure 15 was confirmed by 1H-NMR
2-(2-Methyl-benzy)ysaplanenittile In a similar fashion using route 17 general procedure 54,
2-methylbenz%llge§p%9% (2.99 g, 16.6 mmol), malononitrile (0.55g. 8.30 mrnol), benzene-1,2-diamine
(0.90g. 8.30 20 molI) and praline (0.19g. 1.66 mmol) gave the title compound (670 mg, 47%) after
purification by cBY¢Hih RiBImAtSgFashy Sith DERMYTheprarelPs:75 - 100) as the eluent. The
compound coulidwotibeldetected by HPLCMS, therefore structure was confirmed by 1H-NMR.
252-(3-Methyl-henpzyl)-rpaiopgnirle tn asimilar fashion using route 17 general procedure 54,
3-methylbenzaslc'eh%de (%}9? , 16.6 mmol), malononitrile (0.55g. 8.30 mmol), benzene-1,2-diamine
(0.90g. 8.30 Mo ;Vgnoﬁ’p?oi|ﬁeo%’f1§§.'ﬁ{%ﬁﬂw{)'%ave the title compound (862 mg, 61%) after
purification by ‘iaian €akensatography with DCM / heptane (25:75 - 100) as the 30 eluent. The
compound couldhinetbedetesied:hy-HHPLCMS, therefore structure was confirmed by 11-4-NMR. - 220
- 2-(3-Fluoro-b, j lononitrile In a,similar fashion using route 17 general procedure 54,
3-ﬂuorobenzaltlgxrgl;%g/é g%g%%\{%g %1?%%% ,mmalononitrile (0.55 g, 8.30 mmol), benzene-1,2-diamine
(0.90 g, 8'30 ribIFANY PIBINe (6119 4 E188T RS Y 4n the it eshipo Gt RO RS 639%) after
5purification byabatuhin chiomatography with DAY theptanes (@575 +kQ0)asike eluenrinThe
compound could,noidag, dsiesied Ry HRLGVS, therefore siruciure was, ronfirmed by 1HNMR.
2-(4-Fluoro-ben%%Q§nAalo ni nIe_EthIn a similar fashion using route 17 general procedure 54,
4-fluorobenzalde yne (’Z. 838,\"%.8 mmol), maiononitrile (0.55 g, 8.30 mmol), benzene-1,2-diamine
(0.90 g, 8.30 mép#EEpraline (0.19 g, 1.66 mmol) gave the title compound (1.34 g, 92%) after
purificatiors by celumn shremategraphy with: REdAheptane (25:75 - 100) as the eluent. The

compound could,not.he &%%B%ﬁ{cbé{c%F)/L\s:Me% therefore structure was 15confirmed by 1H-NMR.

2-(3-Chloro-benzyl)-maiononitrile In a S|m<ﬁar fashion using route 17 general procedure 54,
3-chlorobenzakféHydé (2.33"§7M8 8 RmaHetRaBonitrile (0.55 g, 8.30 mmol), benzene-1,2-diamine
(0.90 g, 8.30 20anahtandrproline (0.19 g, 1.66 mmol) gave the title compound (784 mg, 50%) after
purification by eplenym chkeraatagraphy with DCM heptane (25:75 - 100) as the efuent. The compound
could not#e d%tg%[g% Q}y rI;|VF;ICTCe e§ %h%ﬁ%fﬁ&e structure was confirmed by 1H-NMR
252-(2,5-Difluoro-benzyI)-ma onor%rl“le [ha similar fashion using route 17 general procedure 54,
2,5-difluoro-beHz&eRyde: (213655, 386w dival6AoTiaTe (OB 4, /&30 eheTdlf, fo 100%
benzene-1,2-diamine {0290, 83040 raind:prolime: (49rg 21266 ranelhgave dheditie eempound (650
mg, 41%) afterpufication.by column chromatography with DCM / heptane (25:75 - 100) as 30the
eluent. The comgo,undﬁgould_not be detected by HPLCMS, therefore structure was confirmed by
1H-NMR 2-(2-FluSFo R IRB o ERZ - hTalonoriRAE™-223% 1AM Similar fashion using route 17
general pédcediife5ikRftugrasds methesdlenzaidehyder(?. 36y cl6 62nsmol), analoronititie (0.559.
8.30 mmol), bemzene-1,2-diamine (0.90g. 8.30 mol) and proline (0.19g. 1.66 mmol) gave the title
compound (470 mg, 20%) after purification by column chromatography with DCM / 5 heptane (25:75 -
100) as the eluent. The compound could not be detected by HPLCMS, therefore structure was
confirmed by 1ERRNI e gel chromatography was caried out on silica get 230-400 mesh or on pre-

packed siica carridges,

30



Example 80 General procedure 55: 105-(2-Ethoxy-benzyl)-2-pyridin-2-yl-pyrimidine-4,6-cliamine
NaOMe (89 mg, 1.65 mmol) was added to a solution of 2-(2-ethoxybenzyl)- malononitrile 110 (174 mg,
0.87 mmol) and pyridine-2-carboximidamide (100 mg, 0.83 mmol) in n-PrOH (2 ml), in a microwave
tube, under N2 and the mixture was heated at 150C for 1 h in the microwave. The crude reaction
mixture was diluted 15 with water (8 m1). The cloudy solution was decanted off and the residual gum
was triturated with Et20 and MeCN (1:1, 2 ml) to give the title compound (26 mg, 10%). MW: 321.38
HPLCMS (method A):(m/z1: 322  Fig. 77 shows the MS chromatogram, the MS spectrum and the
PDA chromatogram 20 of the compound of exam 98,,.9- 1050 [pMI: >50. Example 81 255-
(2-Methoxy-5-methyl-benzyl)-2-pyridin-2-yl-pyrimidine-4,6-diamine In a similar fashion using route 17
general procedure 55, pyridine-2-carboximida de (100 mg, 0.83 mmol),
2-(2-rnethoxy-Barmvethiyiidyenzyl)-malononitrile (174 mg, 0.87 mmol) and NaOMe (89 mg, 1.65 mmol)
gave the title gpmpound (Qﬁ}{/’r(’g, 22%) after purification by trituration from EtOH. 30MW: 321.38
HPLCMS (megm((%r(\jﬁhA):[m/zl.: E?Z Fi%.h78 shows the MS chromatogram, the MS spectrum and the FDA
chromatogram of the comBguncaocW &Sﬁ%ple 81. - 222 - 1050 [pMI: >50. - 223 - Example 82
5-(2,4-Dimeth&§FEbenzyl) 2 pyigiacooylepypriantine-4,6-diamine In a similar fashion using route 17
general precedure.55, pyridigeassarboximidamide (100 mg, 0.83 mmol),
2-(2,4-dimeth%%-@enzyl)-@;%q]%pnitrile (188 mg, 0.87 mmol) 5 and NaOMe (89 mg, 1.65 mmol) gave
the title compound (11 mg,}?gg@aﬂer purification by trituration from MeCN / Et20. MW: 337.38
HPLCMS (meﬁﬁod A):[m/zT. Fig. 79 shows the MS chromatogram, the MS spectrum and the
FDA chromatogirém 10 of thehdomipound: et iexaniplec81t¢Ghab[pM]: <50. Example 83
5-(3-Methoxy-hgnzyl)-2-pytidins2-yl-pyrimidine-4,6-diamine 15In a similar fashion using route 17
general pggceq\%@ 53, pyri{g\i&e-zgcarbo imidamide 33 (100 mg, 0.83 mmol),
2-(3-methoxy-benzyl)-ma ongﬁikfrﬂ?év\@g mg, 0.87 mmol) and NaOMe (89 mg, 1.65 mmol) gave the
title compound™(18*mg, 69RCEREP PRIIAEA BYiErituration from MeCN / Et20. MW: 307.35 20HPLCMS
(method A):[mfz4: 308  Triftuoroacetic acid

THF Tetrahydrofuran
15 ROUTE T
N EO\ [O\ (O\
o [ ] N !\J RCHO, pTSA :“NJ
e o~ L NH,.H,0, BtOH Eitnal ;
NN - NN e NN NTSN
e, cetone | ; il | ; .
o N g /\!\)\E\//\G K\NANIQ\ﬁ.NHz (\NJ\N, N,Ne_\/ﬁ
a_J o o
Generai Procedure 1 General Procedure 2 Generzl Procedure 3

with R being an suitable substijuent of a given aldenhyde

Genergl procedure 1:
2-Chioro-4,é6-di-morphoilin-4-yi-[1,3,5]rigzine

20 A solufion of morphoiing (4.0 ml, 45.8 mmol) in water {2 mil was aaded to a solution
of cyanuric chiloride (2.0 g, 10.2 mmol} in acetone {30 mi} at 0°C and the mixture
was stired at 0°C for 1.75 h. Water {50 mij was added and the resulting precipitate
was collected by fitiration, washed with water and dried at 40°C under vacuum fo
give the fitte compound {2.84 g, 91%).

25 MW 28574
HPLCMS [Method B):im/z): 286



Fig, 80 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of the compound
of example 83. 1050 ipM11<50. 25 Example 84
5-(2-Methyl-benzyl)-2-pyridin-2-yl-pyrimidine-4,6-diamine In a similar fashion using route 17 general
procedure 55, pyridine-2-carboximidamide (100 mg, 0.83 mmol), 2-(2-methyl-benzyl)-maiononitrile
(148 mg, 0.87 mmol) and NaOMe (89 mg, 1.65 mmol) gave the title compound (8 mg, 3%) after
purification by 30trituration from MeCN / 8120. MW: 291.35 HPLCMS (method A):[m/zj: 292 - 224 -
Fig. 81 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of the compound
of example 84. 1050 [pM]: <50. 5 Example 85 :
5-(3-Methyl-benzy1)-2-pyridin-2-yl-pyrimidine-4,6-éf&mine In a similar fashion using route 17 general
procedure 55, pyridine-2-carboxamidine (100 mg, 0.83 mmol), 2-(3-methyl-benzyl)-malononitrile (155
mg, 0.91 mmaheeNaBMe;(B9.ng, 1.65 mmol) gave the title compound (40 mg, 15%). 10MW:
291.35 HPLC%S_@{I_%QP(% A‘)n:_Lr_n'_rz}j;‘: §9Z_Fig. 82 shows the MS chromatogram, the MS spectrum and
the FDA chro é?ogram oINi SURT St ERAMBEBE 050 [pM]: <50. 15 Example 86
5-(3-Fluoro-beh A2 yrdiate (g18syrimid - diantidedd @ sinvlaiciashiechissing 4atite 17 general
procedure 55, pyritlini2-garboxamigiae (109700083 mmaeb e 3-flyarashenzyhszmalononitrile (158
mg, 0.91 mm 5 og ve the title, compound %:1 mg, 18%) after
purification b%%ﬂ{%é—%ﬂ f?g‘rléé:gr M%@I?\(T/g Etlfg I\A/I?V%]r g%ﬁ?ﬁ Blr_%ﬁ/f%g 'e%v(% 3:i {r:n% "%96 Fig. 83
shows the MS CHIEPRABG AR e ISELDR At givcdRa Hie FTMPEHPSHERBHaT25 of the compound of
example 86. 1050 [p#M]3%50. Example 87 5-(4-Fluoro-benzyl)-2-pyridin-2-yl-pyrimidine-4,6-diamine
30In a similar fashign uakigdeutent zjggneral procedure 55, pyridine-2-carboxamid e (100 mg, 0.83
mmol), 2-(4-fluoro-benzyl)-malononitrile (158 mg, 0.91 mmol) and NaOMe (89 mg, 1.65 mmol) gave
the title compound (23 mg, 9%) after purification by trituration from MeCN / Et20. - 225 - MW: 295.31
10 Exomple 113 :

General procedure 3;

2-[14,6-Di-morpholin-4-yi-[1,3, 51trazi n-Z-yi}-hydrazonometayll-phencl
2-Hydroxybenzaldehyde (15 i, 0.74 mmol) and p-toluenesulfonic acid (2 mg, 0.01
mmof) were added to a sotution of {4,6-di-maorpholin-4-yi-[1 3.5)nazin-2-vil-nydrazine
{40 mg, 0.14 mmol} in EYOH {0.5 ml) at 0°C and the mixiure was stired for 1.25 h,
Addifional 2-hydroxybenzaidehyde (3 ul) was added and stiming confinued at °C

(5]

for 30 min and af room femperature for 18 h, Finally the mixture was heated at 50°C
for 3 h. After cooling, the resuliing precipitate was collected by firation and washed
with EtOH. The crude solic was purified by column chromatography with MeOH /

20 DCM (2%) as the eluent fo give the tifle compound 125 mg. 46%).

MW 385.43

HPLCMS [Method Alim/z]: 386

Fig. 109 shows the MS chromatogram, the MS specirum and the PDA chromatogram
25 of the compound of example 113.

|CEC [uM}: >50.

Exampile 114
4~{{4,6—Di—morpholiﬁ~4—yl-{1 3.5 narn-2-yl)-hydrazonomethyl)-benzene-1,3-diol

30 In a similar fasnion using route 1 general procedure 3, {4,6-di-moarpholin-4-yi-
[1.3.5]riazin-2-yvi}-hydrazine {40 mg, 0.14 mmol}, 2 4-dinydroxybenzaldehvde (19 mg,

U.14 mmol) and p-foluenesulfonic acid (2 mg, 0.08 mmol] gave the title compound



HPLCMS (Method A): trnizi: 296 Fig. 84 shows the MS chromatogram, the MS spectrum and the FDA
chromatogram of the compound of example 87. 51050 [pM): <50. Example 88
5-(3-Chloro-benzyl)-2-pyridin-2-yl-pyrimidine-4,6-diamine In a similar fashion using route 17 general
procedure 55, pyridine-2-carboxamidine 10(100 mg, 0.83 mmol), 2-(3-chloro-benzyl)-maiononitrile
(173 mg, 0.91 mmol) and NaOMe (89 mg, 1.65 mmol) gave the title compound (23 mg, 9%) after
purification by trituration from MeCN / Et20. MW: 311.77 HPLCMS (Method A): fm/z1: 313 15 Fig. 85
shows the MS chromatogram, the MS spectrum and the FDA chromatogram of the compound of
example 88. 1050 [pMj: <50. Example 89 - 251 -
205-(2,5-Difluoro-benzyl)-2-pyridin-2-yl-pyrimidine-4,6-diamine In a similar fashion using route 17
general proce rigine-2-¢ idj . , 3%,
2-(2,5-difIuoro?%%r%%%ﬁ?%g%r%{ﬁgﬁz%%%%‘,ugéﬁdrﬁ%%ﬁ Iﬂggﬁl\}/lgef\/(lgglﬁrin/g{,}%%éorﬁnol) gave the
title compoundP{31 Y, 796 Ft&F Purification by trituration from MeCN / Et20. 25MW: 313.30 HPLCMS
(Method A): [m#2¥: 81i44Fig. 86 shows the MS chromatogram, the MS spectrum and the FDA
chromatogram-ef thesaempeund of.example 89. 1050 [LIM]: <50. 30 Example 90
5-(2-Fluor@-4-met -%nAl-- idin-2-yl-pyrimidine-4,6-diami imi ijon using route
17 genera?prolag dt%yg %Ea?d}/r‘lge%%%r ngﬁfﬁir{i@-}g %%ectﬁkgéa&nﬂg %%&36&%%(!)@%@%8!8&
2-(2-fluoro-4-ntethExREERLS- M &6tionifriE! (186 mg, 0.91 mmol) and NaOMe (89 mg, 1.65 mmol)
gave the title casipputid~34 mg, 5%) after purification by trituration from MeCN / Et20. MW: 325.34
5HPLCMS (Method A): [m/z]: 326 Fig. 87 shows the MS chromatogram, the MS spectrum and the
FDA chromatol%%gf the compound of example 90. 1050 [pM]: <50. 10Example 91
5-(4-Methoxy-benzyl)-2-pyridin-2-yl-pyrim In a similar fashion using route 17 general procedure 53,
pyridine-2-carboxamidine (100 g, O.&@zgwmol), 2-(4*methoxy-benzyl)-malononitrile (186 mg, 0.91
mmol) and NaOMe (89 mg, 1.66 @molHﬂAeOH (2"m{§ gave the title confjp])und (72 mg, 28%) 15after
purification by trituration from I\ﬁé\%N | Et20: 0V 3@%»35 HPLGMS (met{tfgg A):Irri/4: 308 Fig. 88
shows the MS chromatogram, the MS %eehﬂamw ne-FDA chromatogram of the compound of
example 91. S © NS @\; o

MeQ

o~
Z OMe

10 General Procedure 4 General Procedure 5

General procedure 4:
(2,4-Dimethoxy-benzyi)-{4,6-di-morpholin-4-yi-[ 1,3, 5}iriazin-2-yl}-amine (covered by
the invention]

15 2.4-Dimethoxybenzylamine [0.79 mi, 5.25 mmol) was added 1o o solution of 2-chioro-
4 é-di-morpholin-4-yi[1.3,51riazing (0.5 g, 1.75 mmol) in toluene (10 mi) followed by
DIFEA {0.41 ml, 3.50 mmol) and the mixiure was heated of 90°C for 18 h. Affer
cooling, the resulfing suspension was filtered through celite and washed with
toluene, The filirate was concentrated in vacuo and the residue was dissolved in

20 DCM. The crganic phase was washed with water (x2) and prine. dried (MgSGe) and
concentrated in vacuo. The crude residue was purified by column chromategraphy
with MeQOH / DCM (0-5% gradient} as the eluent to give the title compound {0.64 ¢,
88%).

MW: 416.48
25 HPLCMS {Method Bj:m/z: 417

Exampie 115
General procedure 5 4,6-Di-morphciin-4-yl-[1,3,5Hriazin-2-ylamine



201050 [pM1: >50. Example 92 ROUTE 18 NThr< Nwrj wherein R from the definition of optionally
substituted alkowi Or optionally substituted arY1OXY reSutrs- 25 General procedure 56:
5-(2-Fluoro-benzyl)-2-(5-methoxy-pyridin-2-y1)-pyrimidine-4,6-diamine - 227 - NaOMe (89 mg, 1.65
mmol) was added to a solution of 2-(2-fluoro-benzyl)- malononitrile (138 mg, 0.72 mmol) and
5-fluoro-pyridine-2-carboxamidine (100 mg, 0.72 mmol) in MeOH (2 ml), in a microwave tube, under N2
and the mixture was heated at 150C for | h in the microwave. The crude reaction mixture was diluted 5 .
with water (8 ml). The cloudy solution was decanted ott and the residual gum was triturated with Et20
and MeCN (1:1, 2 ml) to give the title compound (§§mg 14%). MW: 325.35 HPLCMS (Method A):
1m/z1: 326  Fig. 89 shows the MS chromatogram the MS spectrum and the FDA chromatogram 10
of the compound of example 92. IC50 [piM]: <50. Example 93

5-(2-Fluoro-bénzyl. s Pa(brpropbeapyricinkRidk-py (inidinei#dbediaminie (L 3Haiarsimilainfasiion using route
18 general pr%%%%z%z%T}"HFHQB%VB%'BGT%D%WQ@HM%%Q%H&%Q ARANDRRs siirec

2-(2-fluoro- benz I) malononitrile (1 %3 § moI in n-PrOH (2
ml) gave the title %%%5&%?{?6"&%2;”4%% ﬁflggt 55 B‘V e%é? g %ng aS|c condltlons) MW:
353.40 20HPLGCHMS tMétheg AP feiEd 355 m@ow@mwm oriedateigiam, the MS spectrum and
the MS chromatogrameéthe earopouadaiexanple:93v4050 fudA: <b8.\2BROUIE 34 - 228 -

NCNLIHMDS, 120, G pocsees S NN NARMS e S epgraProcedure 6ONH2

wherein FR san opponal substituent -
agueous phase was extracted with EfOAc. The combined organic phases were

dried |MgSCOs) and concenirated in vacuo. A quarter of the crude residue [40 mg)
was purified by column chromatography with MeOH / DCM as the eluent to give the
10 difle compound {54 mg. ~68% overall].
MW: 266.31
HPLCMS (Method A)Im/z}: 267
Fig. 111 shows the MS chromalogram, the M3 specirum and the PDA chromatogram
of the compound of example 115 |
15 T30 [uM]: »50.

Exampie 116
ROUTE 4 [Route 3 see exampie 12].

/ ~ e /O\
i\“ J Hovf\w/ﬁﬁ Y
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O\

N o General Procedure 7
/

20
2-12-14.6-Di-morpnolin-4-yi-[1,3,5}triazin- 2-yioxyj-ethyll-phenol
2-{2-Hydroxy-ethyli-phenol (73 mg, 0.53 mmol) was added to a solufion of 2-chiore-
4, 6~-di-morpholin-4-yl-[1,3, 5ltriazine {151 mg, 0.53 mmol) in THF (3 ml) foliowed by
sodium hvdride 160% suspension in mineral oil; 14 mg, 1.06 mmol} and the mixture

25 was stired af room tempsarature for 1 h and heaied at 70°C tor 18 h. After cooing,
the mixiure was parfitionad betwesn woter and EtOAC and the agueous phase was
extracted with EfOAC. The combined organic phases were dried [MgSQu) and
concentrated in vacue. The crude residue was purified by column chromatography
with EYOAC / hepiane {0-40% gradient} as the eluent followed by irituration from

30 DCM / heptane to give the fifle compound (30 mg. 15%).



General procedure 57: 6-Methyl-pyridine-2-carboxamidine Lithium hexamethyl disilazide (1 M solution
in THF, 36.0 ml, 36.0 mmol) was added to a solution of 6-methyl-2-pyridine carbonitrile (2.0 g, 16.9
mmol) in Et20 (30 nil) at OC. 5 The reaction was allowed to warm to room temperature overnight. The
reaction was cooled to 0C and 3 M HO! (54 ml) was added and the reaction was stirred for 30 min.
Water (135 ml) was added and the organic phase was separated and discarded. The aqueous phase
was basified to pH 14 with saturated aqueous NaOH and extracted with DCM (x 3). The combined
organic extracts were dried (Na2504) 10and concentrated in vacuo to give the title compound (1.55 g,
66%). The compound could not be detected by HEPBEMS therefore structure was confirmed by
1H-NMR. General procedure 58: 156-Trifluoromethyl-pyridine-2-carbonitrile Tetrakis
(triphenylphosphing)palladium (0) (3.20 g, 2.77 mmol) was added to a solution of
2-bromo-6-trifluoromethyl pyridine 53..13 g, 13.85 mmol) and Zn(CN)2 (1.63 g, 13.85 mmol) in DMF
under N2. Thé' rEaliidi Fiate Waghddted at 85C overnight. Atter cooling, the mixture was diluted
with water (200enil)Zathd extraectec-vithnEtOAe 200 2): Thectombbine drergfahicphagemwere dried
(Na2S04) and.cencentsteddnvacuasiEhe crude residue was purified by column chromatography with
EtOAc/h taQ,eS&ATtL]f\éi'%’: as the eluent, to give the title compound (1.34 g, 56%). The compound
could not be detec ed by HPLCMS therefore structure was confirmed by 11-I-NMR. 25 General
procedure 59: 6-Trifluoromethyl-pyridine-2-carboxamidine Trimethyl aluminum (2.10g. 29.11 mmol)
was added dropwise to a vigorously stirred solution of NH4CI (1.56 g; 29.11 mmol) in dry toluene (15
ml) at OC. The mixture was 30warmed room temperature and was stirred for 15 min. A solution of
6-trifluoromethyl- pyridine-2-corbonitrile (1.67 g, 9.703 mmol) in toluene (15 ml) was added dropwise.
The reaction mixture was heated at 80C tor 18 h. After cooling, the mixture was transferred to a
vigorously stirred and cooled (0C) slurry of silica (20.0 g) in - 230 - chloroform (150 ml) and was
stirred for 10 min. The mixture was filtered and the filter cake was washed with MeOH (x 3). The filtrate
was concentrated in vacuo. The residue was dissolved in 1 M HCI (150 ml) and Et20 (70 m1). The
organic phase was separated and discarded. The agueous phase was basified with saturated aqueous
5 NaOH and extracted with chloroform (x 2). The combined organic extracts were dried (Na2504) and
concentrated in vacuo to give the title compound (980 mg, 53%). The compound could not be detected
by HPLCMS, therefore structure was confirmed by NMR. 10 Example 94 General procedure 60:
5-(2-Fluoro-benzyl)-2-16-methyl-pyridin-2-y1)-pyrimidine-4,6-diamine NaOMe (200 mg, 3.70 mmol)
was added to a solution of 2-(2-fluorobenzyl)- maiononitrile (387 mg, 2.22 mmol) and
6-methyl-pyridine-2-carboximidamide (200 15 mg, 1.48 mmol) in MeOH (4 ml), in a microwave tube,
under N2 and the mixture was heated at 150C for 1 h in the microwave. After cooling, the mixture was
diluted with water (8 ml) and sonicated, the resulting precipitate was removed by filtration. The filtrate
was concentrated in vacua, the residue was triturated from EtOAc and dried under vacuum to give the
titte compound (24 mg, 5%). 20 MW: 309.34 HPLCMS (Method A): [m/zi: 310 Fig. 91 shows the MS
chromatogram, the MS spectrum and the FDA chromatogram of the compound of example 94. 1050
[pMI: >50. 25 Example 95
5-(2-Fluoro-benzyl)-2-(6-trifluoromethyl-pyridin-2-y1)-pyrimidine-4,6-diamine In a similar fashion using
route 19 general procedure 60, 2-(2-fluorobenzyl)- malononitrile (101 mg, 0.58 mmaol),
6-trifluoromethyl-pyridine-2-carboximidamide (100 30mg, 0.53 mmol) and NaOIw\ e (57 mg, 1.06
mmol) in MeOH (2 ml) gave the title compound (31 mg, 16%) after purification by trituration from Et20 /
MeCN. MW: 363.31



HPLCMS (Method A). fm/zil 364 - 231 - Fig. 92 shows the MS chromatogram, the MS spectrum and
the PDA chromatogram of the compound of example 95. IC50 [pM]: >50. - 232 - ROUTE 20
NHCO,,Me NaOMe, MeOHPOCI,, TEA, toluene irNH, [INff Nr'OH tc.,4-44General procedure 6General
procedum 62 NH20OH, EtOH General procedure 63 5 Example 96 General procedure 61.:
2-Pyridin-2-yl-pyrimidine-4,6-diol NaOMe (0.22 g, 4.13 mmol) was added to a solution of malonic acid
dimethyl ester (0.55 g, 4.13 mmol) and pyridine-2-carboxamidine (0.5 g, 84.13 mmol) in MeOH 10(5
m1). The reaction mixture was heated under reflux for 40 min resulting in the formation of a precipitate.
The reaction mixture was diluted with MeOH (2 mﬁséﬁd EtOAc (2 ml) and the precipitate was triturated
and collected by filtration to give the title compound (0.54 g, 6970). MW: 189.17 15HPLCMS (Method
A)Im/z1: 190 gigq93 shows the MS chromatogram, the MS spectrum and the PDA chromatogram of
the compound of example 96. 1050 1pM): >50. 20 General procedwe£2:
426-Dic.hIorcA2-pﬂyridin-2-yI-pyrimidinq POOL (2.7 ml, 28.97 mmol)%yés added dropwise to a solution
of 2-pyridin-2-ylpyfimidinew&diol 140 (632vymg,2:81 mmat)sin tol_ueng/fgr? ml) . 157 ml,
11.25 mmol) was atided Eiﬂh@lesqa’argr’d‘ntﬁe::mixture was”ajfowed; towernito rgon tefiperature before
being heated at 110¢ fom@. Th&eaction mixture wds~- 233 - concentrated-in vacuo and the residue

was quenched by the addition of ice / wateg (10 d..Lhe aqueoys.phasswas extracted with EtOAc (x
3). The combined organic phases were washed with Nal-1003 and water, dried (Na2304) and

concentrated in vacua to give the title compound (310 mg, 49%). 5 MW: 226.06

5  General procedurs 8
2-Chioro-d4-methyi-6-morpholin-4-yi-{ 1,3,5]riazine
Methyl magnesium bromide (3M in ether; 3.4 mi, 10.4 mmol} was added fo sciufion
of cyanuric chloride {2.0 g, 10.9 mmai) in anhydrous DCM (40 mi} at 8°C. After
compiete addition the mixture was allowed 1o warm to room lemperature over 2 h.

10 The mixture was cooled to 0°C and morpholine {0.96 mi, 10.9 mmol) was added
gropwise followad by DIPEA (1.9 ml, 10.% mmol) and the reacfion was aliowed 1o
warm 1o room temperature over | n. Water was added and the resulfing mixiure
was filtered through celite. The organic phase was washed with water and brine,
dried {MgSOs) and concentrated in vacuo. The crude residue was purified by

15 column chromatography with MeOH / DCM (0-10% gradient} as the eluent to give
the title compound [0.54 g, 23%).
MW: 214.66
HPLCMS {Methaod B):im/z]: 215

20 General procedure 9.
{4-Methyi-6-morpholin-4-y-[1,3,5]triazin-2-yl})-hydrazine
Hydrazine hydrate {0.18 mi, 2.35 mmol} was added fo a solution of 2-chioro-4-methyl-
é-morpholin-4-yl-11,3,51razine {100 mg, 0.47 mmol} in BHOH (1 mi} and the mixture
was heated under refiux for 1.5 h. After cooling to 0°C, the resulfing solic was

25  coliected by filtration and washed with EfOH to give the fifle compound {64 mg,
85%). )
MW: 210.24
HPLOMS {Method B):im/z} 211



HPLCMS (Method B):fm/z1: 226 Example 97 General procedure 63:
106-Chloro-2-pyridin-2-yl-pyrimidin-4-ylamine NH4OH (35% solution in water, 2.0 ml, 18.58 mmol) was
added to a solution of 4,6- dichloro-2-pyridin-2-yl-pyrimidine (210 mg, 0.93 mmol) in EtOH (2 ml) in a
microwave tube and the mixture was heated at 100C for 30 min in the microwave. The reaction
mixture was concentrated in vacuo and the resulting residue was purified by 15triturafion from
iso-propyl alcohol to give the title compound (135 mg, 70%). MW: 206.63 HPLCMS (Method A):Im/z1:
207 Fig. 94 shows the MS chromatogram, the MS spectrum and the FDA chromatogram of the
compound of example 97. 201050 [pM1: >50. Exa,%gle 98 General procedure 64:
N-isopropyl-2-pyridin-2-yl-pyrimidine-4,6-diamin Isopropylamine (181 pl, 2.42 mmol) was added to
a solution of 6-chloro-2-pyridin-2-yl- pyrimidin-4-ylamine (100 mg, 0.48 mmol) in n-BuOH (1 ml) in a
microwave tubgoandehezmixture was heated at 18000 for | h in the microwave. Isopropylamine (181 pi,
2.42 mmol) w ﬁ@l@?&@&%ﬂﬂg r@ixture was heated at 180C for a further 7 h in the microwave. The
reaction mixture was diluted with water (1 mlg and co centrated in iig ua. The reSJdue was
dissolved in EfOXNS M ARA R Rea ity 2Bt 5‘&86‘3&3 @ﬂ% SSIEIGA (2 ) and water (2
ml). The orgagié-phagewasrdeist (1iEaZS0g) %\ﬁﬂrﬁmﬂﬁmﬁé&@‘wﬁva‘é&%’.ﬁWﬁ@é 'Fésidue was
purified by, tritur@ii@mﬁ@m@%&@&@wh@&m COMPALING(BHMEHABWY- [ 23 4vichiVie:229.28
nPLCVS (Melhag A Mirk 2356 1o 3l h%%tn%@%h&om%t%m&%w&%w%am the FDA

chromatogram 0 mpo example 98. 5| <50. Example 99

- 5-Methoxy-2-pyri W@WT—%%%‘@ BB SASRAG IR Y T?@@%‘bﬂ%ﬂfﬁb‘tﬁ?@r Ry Organics
HPLCMS /MethodiAeE nizl o 25695 ¢ige@toshimisthecdMS eh romnatogprawh tvéivBispectrum and the

FDA chromatogranm of, thescempesnd of exapapie 99020 Max<sf I mxamplerdAton
5- Metho -4-(4-meth Iﬁé}ﬁra}gln 1 }R Tﬁgl‘ldl{g 2- yI {mldlne WV 285.34 Manufacturer: Key
Organics OHﬁE@f\ﬁ% (MeEhSd [/ T: (,CE@D%"?“S o s §p ctra/chromatograms of the
compound of ex&h#3e3200. 1050 [pM]: >50. Example 101

HPLCMS [Method A):[m/z]: 331

Fici. 114 shows the MS chromatogram, the MS spectrum and the PDA chromatogram

ot the compound of example 117

15 1C50 [uM: =50,



25(5-Methoxy-2-py din-2-yl-pyr din-4-yl)-methyl-phenyl-amine MW: 292.36 Manufacturer: Key
Organics HPLCMS (Method A):[m/zl: 293  Fig. 98 shows the MS chromatogram, the MS spectrum
and the FDA chromatogram 30 of the compound of example 101. 1050 [W]: <50. - 235 - Example 102
5-Methoxy-4-phenoxy-2-pyridin-2-yl-pyrimicline MW: 279.29 Manufacturer: Key Organics 5HPLCMS
(Method A):[m/z]: 280 Fig. 99 shows the MS chromatogram, the MS spectrum and the FDA
chromatogram of the compound of example 102. 1050 [pMj: >50. 10Example 103
5-(2-Methoxy-benzyl)-z-pyridin-2-yl-pyrimidine-4L62-é[j'e_tmine MW: 307.35 Manufacturer: Key Organics
HPLCMS (Method A):fmizi: 308 15 Fig. 100 shows the MS chromatogram, the MS spectrum and the
FDA chromatogram of the compound of example 103. 1050 [pMI: <50. Example 104
205-(2,4-Dichlangspenzy1)-2-pyridir 2-yl-pyrimidine-4,6-dia ine MW: 346.21 Manufacturer: Key
Organics HPLCMS (Method A):[m/z1: 347  Fig. 101 shows the MS chromatogram, the MS spectrum
and the FDA chromatogram 25 of the compound of example 104. 1050 [IM]: <50. Examples 105-112
30In the following eXaAiBIRY Y S G55EFRIEHTR felcribed analytical methods etc were used: Analytical
HPLC-MS - 236 - Method A Column: Waters Atlantis dC18 (2.1 x100mm, 3mm column)

wherein
¥ is selecied from the group consisting of N or C-RY, wherein

10 RVisselected from the group consisting of:
hydrogen,
hydroxyl,
halogen
carloxyl, )

15 - sulfonic acid residue {(-S0aH]),
optiongally substituted aminocarbonyi,
opfionally substituted aminasuifony,
oplionaily substituted amina,
opfionally substituted ailkyl,

20 - optiondlly substituted acyl,
optionally substifuted alkoxycarbonyl,
opfionally substituted acyioxy,
opticnally substituted alkoxy,
optionally subs’rﬁQTed alkenyi,

25 - opfionally substituted alkynyi,
optionally substituted aryl,

opfionally subsiituted heterocyciyl;

RZ and R3 are the sarme or different ond are each seleciad from the group consisting
3¢ oh



Flow rate: 0.6 ml/min Solvent A: 0.1% Formic acid / water 5Solvent B: 0.1% Formic acid! acetonitrile
Injection Volume: 3 pi Column temperature: 40C UV Detection wavelength: 215nm Eluent: 0 mins to 5
mins, constant gradient from 95% solvent A + 5% solvent B to 100% 10 solvent B; 5 mins to 5.4 mins,
100% solvent B; 5.4 mins to 5.42 mins, constant gradient from 100% solvent B to 95% solvent A + 5%
solvent B; 5.42 mins to 7.00 mins, 95% solvent A + 5% solvent B Method B Column: Waters Atlantis
dC18 (2.1 x 50mm, 3mm) 15Solvent A: 0.1% Formic acid / water Solvent B: 0.1% Formic acid /
acetonitrile Flow rate 1 ml/min Injection volume 3m1 UV Detection wavelength: 215nm 20Eluent: O to
2.5 minutes, constant gradient from 95% solvent A5F 5% solvent B to 100% solvent B; 2.5 minutes to
2.7 minutes, 100% solvent B; 2.71 to 3.0 minutes, 95% solvent A + 5% solvent B. Method C Column:
Waters Atlantis dC18 (2.1 x 30mm, 3mm column) 25Flow rate: 1 ml/min Solvent A: 0.1% Formic acid /
water Solvent B:'O.l% Gtmic acid! acetonitrile Injection volume: 3m1 UV Detection wavelength:
215nm 30Fluent: 0 MiA¥tE'1.5 mins, constant gradient from 95% solvent A + 5% solvent B to 100%
solvent B; 1.5 mins taxb:gemins, 100% solvent B; 1.60 min to 1.61 mins, constant gradient tram 100%
solvent B to 95% solvent A+ 5% solvent B; 1.61 mins to 2.00 min, 95% solvent A + 5% solvent B. -
237 - MS detection usjn _\X/at,ers LOT or LOT Premier, or ZQ or ZMD UV detection using Waters 2996
photodiod@ array or WSS 71 or Willers 2788 UV Preparative HPLC - neutral conditions 5
Column: Waters SurpiferRiep-018 BB (Brmert®RYL00mm) Flow rate: 20m1/min Solvent A: Water
Solvent B: Acetonitriigdnjeaticnvalumes A0REpLAR, Column Temperature: room temperature

optionally subsiituted aming,
-opfionally substituted alkyl,

10 - opfionally substituted acyl,
optionaily substitutea alkoxvcarkonyl,
opfionally subsiituted acyloxy,

- opfiondlly subshituted alkoxy,

apfionaily substituted alkenyl,

15 - opfionally subsiituied alkynyl,
optonally subsiitufed aryl,

opfionally subsiituted heterocycivi

Y is selected from the group consisﬁng of:
20
hydrogen
hydroxyl,
hatogen,

opfionally subsfituted arvioxy, and

N g5
a5 ~ TR
wherein
R+ gnd R* are the same or different and are each selected from the group
consisfing of,
30 - hydrogen,

optionally substituted amine,



Detection: UV directed Eluent: 0 min to 2 min, 5% solvent B + 95% solvent A; 2 min to 2.5 min
constant gradient to 10% solvent B + 90% solvent A, 2.5 min to 14.5 min constant gradient to 100%
solvent B; 14.5 min to 16.5 min 100% solvent B; 16.5 to 16.7 min constant 15gradient to 5% B + 95%
A; 16.7 min to 17.2 min 5% solvent B + 95% solvent A. Gilson semi-prep HPLC modules with 119 UV
detector and 5.11 Unipoint control software Waters 515 ancillary pumps Waters 2487 UV detector
20Gilson 215 autosampler and fraction collector Flash silica gel chromatography was carried out on
silica gel 230-400 mesh or on pre-packed silica cartridges. Microwave reactions were carried out
using a OEM Discover or Explorer focussed 25 microwaves apparatus. Compound Naming Some
compounds are isolated as TFA or HCI salts, whickPare not reflected by the chemical name. Within the
meaning of the present invention the chemical name 30represents the compound in neutral form as

well as its TFA salt or any,ofhersalt,aspeciallynharmaggutically acceptable salt, if applicable.
Abbreviations - 238 - AcOH Ac?tic acid n-BuOHnN-Butanol Cat.Catalytic Day(s) 5DCE1,2

_Dichloroethane DCMDicROFSIARHARE BTe SN NdlisS Sisremiimifry
DMAP4-DimethylaminopyfdinsZDEsHORE 8 dimethylamino)propylj-N'-ethylcarbodiimide
hydrochloride 10Et20Dietipt@ifbersBidAcEHwkasgtate EtOHEthanol Hour(s) HPLCHigh Performance

Liquid Chrgmatography ]& MeQH ?qul minMinute(s) MWMolecular Weight i-PrOHiso-propanol
STABSodium triacetoxyboro_hydr%(!:‘SeD 6%@&?!%mglamine TFATrifluoroacetic acid
- opticnally substituied acyl,

optionally substituted aryl,

optionally substituted heterccycivi or

10 - wherein R* and k¢, 1ogether with the nitrogen atom, 1o which they are
pound, form a saturated or unsaturated, optionally substituted 2- to &-

memberad ring, which can opliondlly coniain further heteroatoms:

or pharmaceuiically acceptable salfs thereof.

2. Compounds of general formula (I} cccording to claim |
R4
2 .
H\ /XVN‘"-R:
P .
NY/N )
RS

20 wherein

X is seiected from the group consisting of M or C-R!, whersin

R1is selected from the group consisting of:
25 - hygdrogen,
hydroxyl,
naiogen,
carboxyl,

sutfonic acid residue -5C:H},



THFTetrahydroturan p-TSApara-toluenesulfonic acid 25ROUTE 1 c)(ohH-...0,-0.----. c:rm

NCL_N, OH--Tos"--O N N -4----- 1'N2S14.H70, LOH2 N To NI-<-'33:N j3333j, in o-TSA Et0 HOH
General procedure 1General procedure 2General procedure 3 General procedure 1:
4-(6-Chloro-2-methyl-pyrimidin-4-y1)-morpholine - 239 - A mixture of morpholine (2.36 ml, 27.0 mmol)
and 4,6-dichloro-2-methyl-pyrimidine (2.0 g, 12.3 mmol) in water (20 ml) was heated at 100C for 2 h.
The reaction was allowed to cool to room temperature and was diluted with water (20 mi). The
resulting precipitate was collected by filtration to give the title compound (1.90 g, 572% yield). MW:
213.67 HPLCMS (Method B):(m/z]: 214 General prgcedure 2:
10(2-Methyl-6-morpholin-4-yt-pyrimidin-4-y1)-hydrazine A mixture of hydrazine monohydrate (150 ml,
3.09 mmol) and 4-(6-chloro-2-methyl- pyrimidin-4-A-morpholine (300 mg, 1.40 mmol) in EtOH (3 ml)
was heated under reflafcsatyrightiAeiitiomaldaydrazine monohydrate (200 ml, 4.20 mmol) was added
and the reaction wascheatethuoder efinioia fither 24 h. The reaction was 15allowed to cool to
room temperature. T i recipitate was collected by filtration to give the title compound (246
mg, 84% yield). MW:B 6@“#@&%%8 etfiod B):{imizi: 210 20 Example 105 General procedure 3:
2-[(2-Methyl-6-marprBIiR2Ed - AsHiRA-44 )-hydrazonomethyll-phenol 2-Hydroxy-benzaidehyde (15
ml, 0.14 miol) and prolreresutfdnicdcidynonohydrate (cat) were added to a solution of

(2-methy1-6-morphog@%wmgtgym%@gﬂﬁéwég}{%%[ne (30 mg, 0.14 mmol) in EtOH (0.6 ml). The

reaction was stirred at roo t%mbgﬁt?ture for 20 min. The resulting precipitate was collected by

filtration. The crude r{égfgﬂg i\}(/as purlﬁgogﬁf)%'l‘umn chromatography with EtOAc / heptane. (55%) as
the eluent to give thePfiierstimpbeiidieg 4ty 55% yield). MW: 313.36 30 Title compound was not
stable to HPLCMS condiiiens sustiacikuengenfirmed by NMR. ROUTE 2

10 - opilionaily substituted alkynyl,
opiionally substituted aryl,

optionally subsituted heterocyciyi:

R? and R* are the same or different and are each selected from the group consisting
15 ofs

hvdrogen,
hydroxyl,
haiogen,
carboxyi,

20 - sulfonic acid residue {-SOsH),
opfionally substituted aminocarbonyl,
cptionally substituted aminosulfonyl,
opfionally substituted amino,
optionally substituted alkyi,

25 - opfionally substituted acyl,
optionally substituted alkoxycarbonyl,
optionally substituted acvioxy.
optionally substifuted alkoxy,
optionally substituted alkenyl,

30 - optionally substituted alkynyl,
opiionally substitutea aryl,

optionally substituted heterocyciv;



- 240 - r'Thl N2H4.H20. n-BuOR: N'-R-OHO, p-TSA, EtOH '-- 11Y2, ,-,"Al -.. R rN-- N.NH, n 'NNN c"---
HH General procedure 5General procedure 6 with R being an suitable substituent of a given aldehyde
General procedure 4: 2,6-Di-morphoiiny1-4-chloro-pyrimidine 5Morpholine (4.74 ml, 54.52 mmol) was
added dropwise to a solution of 2,4,6-trichloro- pyrimidine (2.0 g 10.90 mmol) in THF (30 ml) at OC.
The reaction was allowed to warm to room temperature and was heated at 50C for 16 h. The reaction
was cooled to room temperature, diluted with water (60 ml) and extracted with Et20 (x 3). The
combined organic phases were dried (Na2504) qgggcgncentrated in 10 vacua. The crude residue was
purified by column chromatography with EtOAc / Heptane (20-30% gradient) as the eluent to give the
title compound (2.52 g, 82% yield). MW: 284.75 HPLCMS (Method B):[m/z]: 285 15 General procedure

5 (2,6-Di-morpheha-d-yi=pysmieia-4- yijchyttrazine Hydeazise snanphydraier2pt:oisiSizy mmol) was
added dropwige to a solution of 2,6-di-morpholiny1-4-chioro-pyrimidine (300 mg, 1.05 mmol) in
n-BuOH (1.2 ml). The 20 reaction was heated under reflux tor 16 h. The reaction was concentrated in
vacua. The crude re8id®&Vas triturated with EtOH to give the title compound (276 mg, 94% yield).
MW: 280.33 HPLCMSii¢MéitrodBi:jasizjr@81 25 Example 106 General procedure 6

N-Benzyligene-N'-(%,81dhangbotindaylpyrinidingdsyh-hydrazinem241 - p-Toluenesultonic acid
monohydrate (cat) was aﬂdq‘edU 0 tg \gggjg%ﬂ of (2,6-dimorpholin-4-yl-pyrimidin-4-y1)-hydrazine (50 mg,
0.18 mmol) and benz%u'(czfe%))/dS %i 508 mmol) in EtOH (2 m1). The resulting precipitate was
collected by filtratiorP el Ak ¢t FaR Wit4 solution of Et20, MeOH and DCM (1:1:1) to give the title
5compound (13 mgcb8%egtield)stiiuted aiiynyl,

optionally substituted aovl,
10 - optionally substituted an,

oplicnally substiiuted heterccyclyl or

wherein R+ and RS together with the nitrogen atom, fo which thay are bound,
form a saturated or unsaiurated, oplionally substituted 3- 1o &-membered

15 ring, which can optiondliy contain further hetercatoms;
or pharmaceutically accepiable salfs thereof,

3. Compounds according to either ciaim 1 or cldim 2, wherein
20

X has the meaning N or C-R1, wherein

Riis seiected from the group consisting of:
hydrogen,
25 - halogen,

- optionally substituted amine,
optionally substituted alioyl,
optionally subsiituted alkoxy,

- opfionally sulsstifuted arvl, )

30 - opiionally substifuied heterccycivi;

R2 and B* are the same or different anc are eqch selecied from the group consishng

of



MW: 368.44 HPLCMS (Method A):Im/z1: 369 Fig. 102 shows the MS chromatogram, the MS spectrum
and the FDA chromatogram of the compound of example 106. 101050 [pM]: >50. Example 107
4-[(2,6-Di-morpholin-4-yl-pyrimidin-4-y1)-hydrazonomethylpbenzene-1,3-diol In a similar fashion using
route 2, general procedure 6, p-toluenesulfonic acid 15monohydrate (oat),
(2,6-di-morpholin-4-yl-pyrimidin-4-y1)-hydrazine (50 mg, 0.18 mmol) and 2,4-dihydroxy-benzaidehyde
(24.6 mg, 0.18 mmol) in EtOH (2 ml) gave the title compound (34 mg, 51% yield) after purification by
trituration from EtOH. MW: 400.44 20HPLCMS (Method A):[m/4: 401 Fig. 103 shows the MS
chromatogram, the MS spectrum and the FDA chr 1matogram of the compound of example 107. 1050
[pM]: >50. 25 Example 108 ROUTE 3 (HO ',HHO0 (iNP-(- EDC(HCI, DMAP, N N H, General
procedure 7H 8 ,H ?,J5 - 242 - 2-Hyciroxy-benzoic acid
N'-(2,6-di-morpholinxdmgeyrimidin-4-y1)-hydrazide EDC.HCI (97 mg, 0.49 mmol) was added to a
solution of (2,6-Qi-rr;]%|;ghg!1!n-4-yl- pyrimidin-4-y1)-hydrazine (127 mg, 0.48 mmol), 2-hydroxy-benzoic
acid (63 mg, 0.48 mmos and DMAP (cat) in DCM and the mixture was stirred for 16 h at room 5
temperature. The ré&EfOf mixture was concentrated in vacuo. The crude residue was purified by
preparative HPLC (aetitrailiganditiorisy fotiéwed by triluration from Et20 / EtOAc to give the title

compound (8 mg, 4% yield), MMW;:AQQi4dHBLEMR(Method A):[m/z): 401 10 Fig. 104 shows the MS
chromatogram, the MS syggctrum ,ar}r%thcﬁ(lfDA chromatogram of the compound of example 108. 1050
[UM]: >50. ExamPrdd6dMBROUTE 4"

opfionally substifuted atkoxy,
optionally substituted anyt,
opiionally subsiituted heterocycivt
10
R+ and RS are the same or different and are each seiected from the group consisting
of:
hydrogen,
opfionally substituted amino,
15 - optionaily substituted alkyl.
optionally substituied ami,
apficnaly substituted heterocycivl or
wherein R4 and RS fogeiher with the nitrogen atom, fo which they are bound,
form o saturated or unsaiurated, optionally substituted 5- to é-membered

20 ring, which can optionally cenfain further heferoatoms;
or pharmaceutically accepiable saits thereof,
4, Compounds according to any one of claims 1, Z or 3. whereir
¥ has the meoning N or C-R!, wherein

R1 s selected from the group consisting of:
hydrogen,
30 - halogen,
- optiondily substifuted alkyl,
opfionally substituted alkoxy,

optionally substituted aryl,



General procedure 8: 2-[2-(2,6-Di-morpholin-4-yl-pyrimidin-4-yloxy)-ethyll-phenol 20Sodium hydride
(60% dispersion in mineral oil, 14 mg, 0.35 mmol) was added to o solution of
2,6-di-morpholiny1-4-chloro-pyrimidine (50 mg, 0.18 mmol) and 2-(2- hydroxy-ethyl)-phenol (24 mg,
0.18 mmol) in THF (1 ml) at OC under 1V2 in a microwave tube. The reaction was allowed to warm to
room temperature and was then stirred at room temperature for 1 h. The microwave tube was then
flushed with 25N2, sealed and heated at 120C in the microwave for 11 h. The reaction was diluted with
water (1 ml) and neutralised by the dropwise adg'gg(%?of 0.1 M aqueous HO. The resulting solution was
extracted with EtOAc (x 3). The combined organic phases were dried (Na2S04) and concentrated in
vacuo. The crude residue was purified by column chromatography with EtOAc / heptane (30-45%
gradient) as the eluentito@Qgivesthestitle=tompolyind (17 mg, 25% yield). - 243 - MW: 386.45 HPLCMS
(Method A):[m/z1: 387 Fig. 105 shows the MS chromatogram, the MS spectrum and the FDA
chromatogram of theBComgound of exam le 109. 51050 M}: ?5’(9&501 TE§ C Qé -Ei_slT_J 1-.....,)
OMeOHN | BBR'DCMEEE BI6E QBT SRR rSa L ome =9 | HORG0-Y General
procedure 9Geheral procedure 10 10General procedure 9: 2-(2-Amino-ethyl)-phenol Boron tribromide
(1.0 M solgtion in DEM;c3@d, ml, 33.1 mmol) was added dropwise to a solution of
2-(2-methoxy-phgnyA&85Mgmine (2.0 g, 13.2 mmol) in DCM (20 ml) at - 78C. The reaction was
allowed to warm to roonT temperature overnight. The 15 reaction was quenched by the addition of
MeOH (20 ml) at =780 reaction was allowed to warm to room temperature and was then stirred for
1 h. The resulting salntiomWas icoihcentrated.in vacuo, diluted with saturated aqueous NaHCO3
solution (100 ml) and gwdragiad it et dLhel3(1:1, X 3). The combined organic phases were
dried (Na2S0O4) and cgncggtratg%q vgac 0 1o give the title compound 20(0.34 g, 19% yield). MW:
137.18 HEZQLCMS'(M%?HOH ‘5:S[Um 217738 xémple 110 25General procedure 10:
242-(2,6-Di-morpholaiyiipisiepitinel @iérnino)-ethyl3-phenol

opfionally substituted aryl,
optonally substifuted heteroccyclvt

15 R4 and RS are the same or different and are each selected-from the group consisiing
of:
nydrogen,
optionally substituted amino,
optionally substituted aikyl,
20 - optionally substituted aryl,
optichally substituted heterocycivi or
wherein R4 and R* together with the nitfrogen atom, to which they are bound,
form a saturated or unsaturated, opfionally suisiifuted 5- fo é-membered

ring. which can optionally contain one fo two further hetercatoms;
or pharmaceuficaliy accepitable saifs thereof.
5. Compounds according 1o one or more of claims 1 o 4, wherein
30 X has the meaning N or C<R', wherein

R s selected from the group consisting of:

hvdrogen,



Concentrated HOE (2 drops) was added to a solution of 2,6-di-morpholiny1-4-chloropyrimidine (180
mg, 0.63 mmol) and 2-(2-amino-ethyl)-phenol 10 (130 mg, 0.95 mmol) in i-PrOH (3.5 ml). The reaction
was heated at 170C in the microwave for 301 h. The reaction was basified with saturated aqueous
NaHCO3 solution and - 244 - extracted with DCM (x 3). The combined organic phases were dried
(Na2S04) and concentrated in vacuo. The crude residue was purified by column chromatography with
EtOAc / heptane (75%) as the eluent, to give the title compound (30 mg, 12% yield). 5 MW: 385.47
HPLCMS (Method A):[m/z1: 386 Fig. 106 shows the MS chromatogram, the MS spectrum and the
FDA chromatogram of the compound of example 6120; 1050 [pMI: >50. 10 ROUTE 6 11 TEA,
hAe021r-C)---, I'2.1 MeOH OH.00OH HE.Her'N20Ncaz2rrr- rrrjr, --1. CNNaOE, THE | EtOH’
0,2-2rEEHE-2-rr OMe +NE1333.. Ca N ErrEHON---E-Er0- Na' MeO 111 1111.,...52 (-EV.
rerrEN-NH23) CH(ORd@fgars--'NNIrrfE2E---rerrrres 0,; trauma ....6H

General procedure %%Qo%rgmasbgg%ggggE&%?General procedure 13 General procedure 11:

152-Hydroxy-benzim dic acid methyl ester Acetyl chloride (5.9 ml, 83.95 mmol) was added dropwise to

MeOH (11 ml) at roof? tERIPerdRsIE HTHAFREZ. The reaction Was stirred for 2 h and
2-hydroxy-benzonitrile (2.0 g, 16.79 mmol) was added. After 48 h the reaction was concentrated in

vacuo. The regidye was dissolyed i BE:MR b apdER0.was added, drepinise tafarma

20precipitate. The precipitate was collected by filtration to give the title compound as the HO salt (0.59
g, 19% yield). R 151.17 HPLCMS (Method B):[m/z): 152 25General procedure 12:
2-[1-(2,6-Di-morpholinndo@epyrimidin-4-y1)-1HT[1,2,41triazol-3-yl]-phenol
- halogen,
hydroxy,
10 - opfionally subsiituied amino,
- optionally substituted aminocarbonyl,
opfionally substituted atkoxy,
optionally substituted alky!,

optionally substifuted heterocycivi,

R4 and RS are the same or different and are each selected from the group consisting
of:
hydrogen,
optiondily substituiea amino,
20 - opfionally substiiuted aliyl;
optionally substituted heterccycivl; or
R4 and RS together with the nifrogen atom, to which they are bound, form a
saturated or unsafurated, opfionaily substituted 5 10 6-membered ring. which
can oplionally coniain ons fo two further neteroatoms;
25

or pharmaceutically accepiable saits thereof.

&, Compounds according to one or more of claims 1 1o 5, wherein X hos the
meaning of N,
30

or pharmaceufically accepiatle saifs thereof.

7. Compounds according fo one of more of claims 1 1o 6, wherein



TEA (148 ml, 1.07 mmol) was added to a solution of 2-hydroxy-benzimidic acid methyl ester HCI (167
mg, 0.89 mmol) in MeOH (3.5 m1). After 30 min (2,6-dimorpholin-4-yl-pyrimidin-4-yl)-hydrazine (275
mg, 0.98 mmoi) was added and the 30reaction was heated under reflux for 6 h. in a separate flask
acetyl chloride (69 ml, - 245 - 0.98 mmol) was added dropwise to MeOH (3.5 ml) and stirred at room
temperature for 30 min. This was added to the main reaction mixture at OC. The reaction was stirred at
room temperature for 10 min before being concentrated in vacuo. The residue was dissolved in
toluene (5 ml) and triethyi orthoformate (5 ml) was added. 5 The reaction was heated at 100C for 30
min. After cooling to 85C, DOH (3 ml) was addedzand the reaction was maintained at 85C for 30 min.
After cooling to room temperature, the mixture was basified with saturated agueous NaHCO3 solution.
The phases were separated and the aqueous phase was extracted with DCM (x 3). The combined
organic phases were dried (NO2S04) and concentrated in vacua. The 10 crude residue was purified
by column chrohwatiographyivdth-EtORts/dveptane (25%) as the eluent. The resulting solid was triturated
in MeOH to give the title compound (40 mg, 11% yield). M \AL 409.45 HPLCMS (Method A):fm/z]: 410
15 Exampie 111 _General procedure 13; Sod :
211-(2,6-Di-m%r5ﬁ%%§3-gyf-%@ﬁﬁﬁ‘l(ﬂ%q%ycl%i%f- ,C)Z’f;4)triazol-3-y11-phenoxide NaOH (0.1 M solution in
water, 0.5'ml, 48:8 MABYWas added to o suspension of 2-[1- 20
(2,6-di-morpholin-4-yhpgemidin-4-y1)-11-1-[1,2.4)triazol-3-y1]-phenol (20 mg, 48.8 mmol) in EtOH /
TR; (1:20, 5.25 m1) .The reactionmixtusg.was concentrated in vacua to give the title compound (21
mg, 100% yield). MW: 408.44 (%Q_ion(% HFI’LI(_CMS (Method A):[mizi: 410 25 Fig. 107 shows the MS
chromatogram, the l@l@‘%’b‘é‘&?‘d LHGUEPBA chromatogram of the compound of example 111. 1050
[pM): >50. ROUTE 7 General procedure 14: 4-(2-Hydroxy-benzyl)-piperazine-1-carboxylic add
tert-butyl esterdbAgaticcreish (308 dakpabrmol)masadded to a solution of piperazine-l-carboxylic
acid tert-butyl ester (1.0 g, 5.37 mmol) and 2-hydroxy-benzaldehyde (570 ml, 5.37 mmol) in DOE over
4p molecular sieves. The reaction was stirred for 1 h at room temperature and then sodium
triacetoxyborofydricle®{PPo8 s RE 94 ARAIH WS atEd CNfErSirdng 18P & Flitther 16 n the reaction
was quenched with ivfeOH (10 10ml). After stirring for 30 min the mixture was filtered and the filtrate
was concentratedin yaguand he-cuslesresidueas purifiedhysolupancRromaspgraphyryith EtOAC |
heptane (25%) as the eluent to give the title compound (0.69 g, 44% yield). MW: 292.38 HPLCMS
(Method éf:[rnf?fl 293 15 General procedure 15: 2-Piperazin-1-ylrnethyl-phenol

4-(2-Hydroxy-benzy D¢pipesazine-1-carboxylic acid tert-butyl ester (0.69 g, 2.36 mmol) was dissolved
in TEA/DCM (1:3, 7nabgand the mixture was stirred at room 20temperature for 18h. The reaction
mixture was concgntﬁzagﬁg({p vacua to give the title compound as the TEA salt (0.99 g, 100% yield).

MW: 192.26 ) _
optionally sulzstituted amino,

20 - optionaily substituied aminocarbonyl,
opfionally substituted alkoxy,
apfionally substituted alkyl,

optionally substifuted hetercoyciyl,
25 or pharmaceutically acceptable salis thereof,
2. Compounds according 1o ene or more of claims 1 10 & wherein

£+ and R® are the some or different and are each selected from the group consisting
30 of
hydrogen,
optionally substituted amino:

optionally substituted atkyt



HPLCMS (Method B):[m/z.]: 193 - 247 - 2-[4-(2,6-Dichloro-pyrimidin-4-y1)-piperazin-l-ylmethyl]-phenol
DIPEA (0.5 ml, 2.85 mmol) was added to a solution of 2-piperazin-1-ylmethyl-phenol trifluoroacetic
acid salt (400 mg, 0.95 mmol) in THE (5 ml) and stirred for 30 min at room temperature. The resulting
solution was added dropwise to a stirred solution of 52,4,6-trichloro-pyrimidine (109 ml, 0.95 mmol) in
THE (1 ml) at OC and the reaction was stirred for 18h at room temperature. The reaction mixture was
diluted with water (6 ml) and was extracted with EtOAc (x 3). The combined organic phases were dried
(Na2S04) and concentrated in vacuo. The crude residue was purified by column chromatography with
EtOAc / heptane (25%) as the eluent to give the ti 251000mpound (145 mg, 35% yield). MW: 339.23
HPLCMS (Method B):im/z] 339 Example 112 15General procedure 17:
2-[4-(2,6-Di-morpholin-4-yl-pyrimidin-4-y1)-oiperazin-1-ylmethyll-phenol A solution of
2-[4-(2,6-dichloro-pyrirmichimndsydginifzer azhesdeyinethyl)-phenol (128 mg, 0.38 mmol) in morpholine (4
mi) was heated Lm?rrorﬁﬂ%ré%%vnh TRE-mUrENGS, SOURRINAIEIR vacHa A (he residue was

dissolved in EtOAc (10.ml). The organic ase was washed with saturated aqueous NaH003
solution (10 ml). ‘Sfcﬁgrf%%ﬁ SR gﬁﬁsoé’f [RANALEBY)Fsha CoREEHRATE N Aty "rhe crude
residue was triturededb g Ot igivectise titfe chimipoirde(@41eys- 50% yield). MW: 440.55 HPLCMS
(Method A9:[m/z1: 441 25 Fig. 108 shows the MS chromatogram, the MS spectrum and the FDA
chromatogra e comp und of e e 112. 1050 ipM1: >50. Examples 113-117 30 - 248 -
Analytical HPnIIOCF:)E)h'I}IIg]SWet% 5 S Cociu S%&?R an?ls dC18 (2.1 x200mm, 3pm column) Flow rate:
0.6 ml/min 5Solvent A: 0.1% Formic aC|d / water Solvent B: 0.1% Formic acid / acetonitrile Injection
Volume: 3 pl Columitemperaturec4Q WV Betectionrsvavaengthi 21 5akc8Fwent: O mins to 5 mins,
constant gradient from 95% solvent A + 5% solvent B to 100% solvent B; 5 mins to 5.4 mins, 100%
solvent B; 5.4 mins to 5.42 mins, constant gradient from 100% solvent B to 95% solvent A + 5%
solvent B; 5.42 mins to 7.00 mins, 95% solvenp& + 5% solvent B

o

Z N

- !

¢y CF,
SN
I N
NN AN
be
<



Method B 15Column: Waters Atlantis dC18 (2.1 x 50mm, 3pm) Solvent A: 0.1% Formic acid / water
Solvent B: 0.1% Formic acid / acetonitrile Flow rate 1 ml/min Injection volume 3p1 20 UV Detection
wavelength: 215nm Fluent: 0 to 2.5 minutes, constant gradient from 95% solvent A + 5% solvent B to
100% solvent B; 2.5 minutes to 2.7 minutes, 100% solvent B; 2.71 to 3.0 minutes, 95% solvent A + 5%
solvent B. MS detection using Waters LCT or LCT Premier, or Za or ZMD 25UV detection using
Waters 2996 photodiocie array or Waters 2787 UV or Waters 2788 UV Flash silica gel
chromatography was carried out on silica gel 230-400 mesh or on pre-packed silica cartridges. 30 -
249 - Abbreviations Day(s) Dichloromethane N,N . isopropylethylam ne Ethyl acetate Ethanol Hour(s)
High Performance Liquid Chromatography Minutes Molecular weight para-toluenesulfonic acid
Trifluoroacetio acid Tetrahydroturan General Procedure IGeneral Procedure 2General Procedure 3
with R being an suitable substituent of gigiven aldehyde General procedure 1:
2-Chloro-4,6-di-morpholin-4-y141,3,51triazing 20A solution of morpnoline (4.0 ml, 45.8 mmol) in water
(2 ml) was added to a solution of cy lpuﬂ‘c chlo\ridv(\z.lg , 10_‘.9} ) in acetone (30 ml) at OC and the

mixture was stirred at OC for 1.75 h.{ K (50 ml) was a ed/and the resulting precipitate was
collected by filtration, washed with water and dried at 40C under vacuum to give the title compound
(2.84 g, 91%). 25 MW: 285.74 N



HPLCMS /Method Bhm/z1: 286 - 250- General procedure 2:
(4,6-Di-morpholin-4-y141,3,51triazin-2-y1)-hydrazine Hydrazine hydrate (0.88 ml, 1.75 mmol) was
added to a solution of 2-chloro-4,6-dimorpholin-4-yl-f1,3,5]triazine 1 (100 mg, 0.35 mmol) in EtOH (1
ml) and the mixture 5was heated under reflux for 1.5 h. After cooling, the resulting solid was collected
by filtration and washed with EtOH to give the title compound (85 mg, 86%). MW: 281.32 HPLCMS
(Method B):[m/z}: 282 10 Example 113 General procedure 3:
2-[(4,6-Di-morpholin-4-y1-(1,3,5)triazin-2-y1)-hydrazonomethyll-phenol 2-Hydroxybenzaldehyde (15 pl,
0.14 mmol) and p-toluenesulfonic acid (2 mg, 0.0_12 nol) were added to a solution of
(4,6-di-morpholin-4-y1-[1,3,5]triazin-2-yl)-hydrazine (40 mg, 0.14 mmol) in EtOH (0.5 ml) at OC and the
mixture was stirred for 1.25 h. Additional 2-hydroxybenzaldehyde (3 pl) was added and stirring
continued at OC for 30 min and at room temperature for Finally the mixture was heated at 50C for
3 h. After cooling, the resulting precipitate was collé¢tec tration and washed with EtOH. The crude
DCM (2%) as the eluent to give the title
od A):[m/z11386  Fig. 109 shows the MS
natogram 25 of the compound of example 113.

compound (25 mg, 46%). MW: 385.43 HPLCMS (Mé
chromatogram, the MS spectrum and:the JRDA ror
IC50 [pM]: >50. Example 114 L
4-[(4,6-Di-morpholin-4-yl-[1,3,5)triazin-2-yl)-hydra@onomethyl)-benzene-1,3-diol 30In a similar fashion
using route 1 general procedure 3, (4,6-di-morpholin-4-yl- [1,3,5]triazin-2-y1)-hydrazine (40 mg, 0.14
mmol), 2,4-dihydroxybenzaldehyde (19 mg, 024" mmol) and p-toluenesulfonic acid (2 mg, 0.08 mmol)
gave the title compound - 251 - (20mg, 36% aftgP purification by column chromatography with MeOH
DCM (0-3% gradient) as the eluent. MW: 401.4®HPLCMS (Method A):[m/z): 402 5 Fig. 110 shows the
MS chromatogram, the MS spectrum and the FDA chromatogram of the compound of example 114.
1050 [uM]: >50. ROUTE 2 MeOOMe 10Generql Proceduﬁe’f%General Procedure 5 General procedure
4: (2,4-Dimethoxy-benzyl)-(4,6-di-morpholin- -[118,9]thazifi-2-y1}-amine (covered by the invention)
152,4-Dimethoxybenzylamine (0.79 ml, 525 mmol\? waﬁ added to a solution of 2-chloro-

o

Y

and
o7 ;
B\/N\T/N\‘ " C S
NN Y
8
\O/

or pharmaceutically acceptable salis thereof, and selected from



24,6-di-morpholin-44-y141.3,51triazine (0.5 g, 1,75 mmol) in toluene (10 ml) followed by DIPEA (0.61
ml, 3.50 mmol) and the mixture was heated at 90C for 18 h. After cooling, the resulting suspension
was filtered through cellte and washed with toluene. The filtrate was concentrated in vacuo and the
residue was dissolved in 20 DOM. The organic phase was washed with water (x2) and brine, dried
(MgS04) and concentrated in vacua. The crude residue was purified by column chromatography with
MeOH / DCM (0-5% gradient) as the eluent to give the title compound (0.64 g, 88%). MW: 416.48
25HPLOMS (Method B):(m/z}: 417 Example 115 General procedure 5: 4,6-D
morpholin-4-y141,3,51triazin-2-ylamine - 252 - g (2 5 ml) was added to a solution of
(2,4-dimethoxy-benzy1)-(4,6-di-morpholin-4-0- [1, gltrlazm 2-y1)-amine (0.509, 1.20 mmol) in DCM
(5 ml) and the mixture was stirred at room temperature for 18 h. Water was added and the mixture was
stirred for 1 h. *Jl'he phases were separated and the organic phase dried (M 04) and 5 concentrated
in vacua. The residue was dissolved in EtOAc and Na2003 (ad) and the ré& ng(i‘ﬁalxturq was stirred
a. A,

for 30 min. The phasepwere.seravatethandiheagueousphase was th EtOAc. The
combined organic phases were dried (MgSO4) and concentrated in ter of the crude

residue (60 mg) was purified by column chromatography with MeOH / DCM as the eluent to give the
10title compound (54 mg, -68% overall). MW: 266.31 HPLCMS (Me&thod A): [m7Z]: 267 Fig. 111 shows
the MS chromatogram, the MS spectrum and the FDA chromatogram of tg/%dmpmund of example

115. 151050 [pM1 598X EMfHE PL62-ROY TE-4 PROUR 3isde exam N 201
2-[2-(4,6-Di-marpholin-4-y1-[1,3,51tri&dZi%2-yloxy)-ethyll-pnenol 2-(2- roxy-&%hy@ -phenol (73 mg,
0.53 mmol) was added to a solution of 2-chloro- 4,6-di-morpholin-4-y1-[1,3,5)triazine (151 mg, 0.53
mmol) in THE (3Til) followed by sodium hydride (60% suspensign im mineral oif; 14 mg, 1.06 mmol)
and the mixture 25was stirred at room temperature for 1 h and heated at 81’(1-8 h. After cooling,
the mixture was bami@ibﬁé@rrbetmfiwatewadcﬂﬁlﬁ%@rammﬁi]aqueo#;ghlasé\was extracted with
EtOAc. The combined organic phasesii#ite dried (Mg304) and conce atemlgzv%(;pa The crude
residue was purified by column chromatography with EtOAc / heptane (O -40% gradlent) as the eluent
followed by trityratiorrfrom 30D Civt7reptaneto-give the-titte-compound (36 my, 159%6)— 253 - MW:
38744 HPLCMS (Method Ahm/z]: 388 Hg. 113 shows the MS ch omatograrﬁ\\tﬁ)ecMS spectrum and
the PDA chromatoegsasméf thestompounia ofexamhple-d6icb1050 [thﬁé NH
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- 254 - ROUTE 5 0 OH C111 !'1. MeMpEir. DCAtNNNI7S12. H20, EtoH---. NN.c--12".1110H--1-2.
NNHO..,y".2-OH 1112. DIPEAr----111N-1-1.INCI!"--"N'111-111N< 111W-111 pTSA, EtOH
Cl..-----N*NCI/ 1II'HH 0,../.2a.900,22 N C General ProceduresGeneral Procedure 9General Procedure
10 5General procedure 8: 2-Chloro-4-methyl-6-morpholin-4441,3,5]triazine Methyl magnesium
bromide (3M in ether; 3.4 ml, 10.4 mmol) was added to a solution of cyanuric chloride (2.0 g, 10.9
mmol) in anhydrous DCM (40 ml) at OC. Atter complete addition the mixture was allowed to warm to
room temperature over 2 h. 10 The mixture was cooled to OC and morpholine (0.96 ml, 10.9 mmol)
was added dropwise followed by DIPEA (1.9 ml, 9%9 mmol) and the reaction was allowed to warm to
t

room temperature over 1 h. Water was added and the resulting mixture was filtered through celite. The

organic phase was washed with water and brine, dried (Ma304) and concentrated in vacuo. The crude
residue was pLPrmed by 15 column chromatography with MeOH /‘DCM (0-1 \ag{lient) as the eluent
to give the title compound (0.54 g, 23%). MW: 214.66 HPLCMS (Methqd B)| /z]c: 215 20 General
procedure 9: (ﬁ-MéWWXWﬁbebWﬁm&}ﬂl?{\/_ﬁ@ﬁﬁ‘fa%iﬁiwwiHVHrhzind&l—ﬁ&zin%@gmq (0.18 ml. 2.35
mmol) was adc}ied to a solution of Z:¥HiBFé3%4-methyl6-morpholin-4-y11,3,5]triaziné (100 mg, 0.47
mmol) in EtOH %(1 ml) and the mixture was heated under reflux for 1.5 h. After cooling to Q)C, the
resulting solid Was 25coffected by Tiltration and washed with EtOH to give the title compound (64 mg,
65%). MW: 210.24 HELCMS (Method B):im/z1:211 - 255 - Example 1W?adkproce' ure 10:
4-[(4-Methyl-6-mot pheifada02i 08B tiszmupuigh -hykieir Gitmet y||-b§/[aﬂ eZ1;8%Moi |
2,4-Dihydroxybenzaldehyde (40 mg, 829%mmol) and p-toluenesulfonis-&cid (3.5%ng, 50.@2 mmol)
were added to a solution of (4-methyl-6-morpholin-4-y1-[1,3,5]triazin-2-y1)- hydrazine (60 mg, 0.29
mmol) in EtOH [tmfy-at©€andthe mixture was strred for 1.5 h. [The resuling grempltaté was
collected by filtration and washed with EtOH. The combined solid an%{j%rvﬁe eféHpurifie(a by column
chromatography wi i3 | 0H,/.D¢ )-L% ient) &S theefu ollowed by trituration
from 10iso-progyc?,'\é§1sa %h'{\cg)'l'%o@r gi}%}t éﬂf(it f‘ cor|rféo%()ﬁl?}l}rflcjj“()1"‘?:.{;-E ?nz[g{mi%l%) : 330.‘1’;5HI5—IPLCMS (Method

A):[m/z]: 331 Fig. 114 shows the MS chromatogram, the MS spectrum and the PDA chroimatogram of
the compound pf-examptet1+ '
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151050 [pM1: >50. - 256 - CLAIMS Compounds of general formula (I) 5 (I) wherein Xis selected from
the group consisting of N or C-RL wherein 10R is selected from the group consisting of: - hydrogen,
-hydroxyl, halogen carboxyl, 15sulfonic acid residue (-503H), optionally substituted aminocarbonyl,
optionally substituted aminosultonyl, optionally substituted amino, optionally substituted alkyl,
20optionally substituted acyl, optionally substituted alkoxycarbonyl, optionally substituted acyioxy,
optionally substituted alkoxy, optionally substituted alkenyi, 250ptionally substituted alkynyl,
optionally substituted aryl, optionally substituted heterocyclyi; R, and R3 are the same or different and
are each selected from the group consisting - 2557-Orlydrogen, hydroxyl, halogen carboxyl, 5sulfonic
acid residue (-503H), optionally substituted aminocarbonyl, optionally substituted aminosultonyl,
optionally substituted amino, -optionally substituted alkyl, 10optionally substituted acyl, optionally
substituted alkpxycarbonyl,

N/*\%«“O‘CH3

§
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optionally substituted acyloxy, optionally substituted alkoxy, optionally substituted alkenyl,
150ptionally substituted alkynyl, optionally substituted aryl, -optionally substituted heterocyclyl; Y is
selected from the group consisting of: 20 hydrogen hydroxyl, halogen, optionally substituted aryloxy,
and R4 25 wherein R4 and R, are the same or different and are each selected from the group
consisting of: 30hydrogen, optionally substituted amino, - 258 - optionally substituted aminocarbonyl,
optionally substituted alkyl-, aryl- or heterocyclylsulfonyl, optionally substituted alkyl, optionally
substituted alkenyl, 5optionally substituted alkynyl, optionally substituted acyl, optionally substituted
aryl, optionally substituted heterocyclyl or ICwherein R4 and R5, together with the nitrogen atom, to
which they are bound, form a saturated or unsaturated optlonally substituted 3- to 8- membered ring,
which can optionall in fur ereof. 15

2.Compounds |of general formula (I') according to claim 1 20 herein |s gelecte from the group
consisting of N or C-Rl, wherein.RI is s S %Iect ﬁ oM, @r?e%w cdns&ﬁ ‘en, hydroxyl,
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- 259 - - optionally substituted aminocarbonyl, optionally substituted aminosultonyl, optionally
substituted amino, optionally substituted alkyl, Soptionally substituted acyl, optionally substituted
alkoxycarbonyl, optionally substituted acyloxy, optionally substituted alkoxy, optionally substituted
alkenyl, 10optionally substituted alkynyl, -optionally substituted aryl, optionally substituted heterocyclyi;
R2 and R3 are the same or different and are each selected from the group consisting 150f: - hydrogen,
-hydroxyl, - halogen, carboxyl, 20sulfonic acid residue (-503H), optionally substituted aminocarbonyl,
optionally substituted aminosultonyl, optionally substituted amino, optionally substituted alkyl,
250ptionally substituted acyl, optionally substituted alkoxycarbonyl, optionally substituted acyloxy,
optionally substituted alkoxy, optionally substituté&@ﬂienyl, 30optionally substituted alkynyl, optionally
substituted aryl, optionally substituted heterocyclyl; - 260 - R, and R5are the same or different and
are each selecmmmmopﬁonaﬂy
substituted alk}’/I-, aryl- or heterocyclyisulfonyl, optionally substitqlted a%yl,“ﬁc%pﬁioﬁ%lly substituted
alkenyl, optionially sdﬂ)ﬂ&@'rmtﬁdoau(%yrjdin-%\/i-@pﬁmia’d‘y»@ubstituﬂed (cyfr10bptivhally substituted aryl,
optionally substituted heterocyeRFBIEHIBRIRRS and R5 together wi e nifﬁf torﬁ, to which

they are bound‘, form a saturated or unsaturated, optionally substituted 3- to 8-me ere%d
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15ring, which can optionally contain further heteroatoms or pharmaceutically acceptable salts thereof.
3.Compounds according to either claim 1 or claim 2, wherein 20 X has the meaning N or 0-12,,
wherein Rl is selected from the group consisting of: hydrogen, 25halogen, optionally substituted
amino, - optionally substituted alkyl, -optionally substituted alkoxy, optionally substituted aryl,
30optionally substituted heterocyclyl; -261-- hydrogen, halogen, hydroxy, optionally substituted
amino, 5optionally substituted aminocarbonyl, optionally substituted alkyl, optionally substituted alkoxy,
optionally substituted aryl, optionally substituted heterocyclyl; 10 R4 and R5 are the same or different
and ore each selected from the group consisting of; - hydrogen, optionally substituted amino,
15-optionally substituted alkyl, optionally substitdt%{:?éryl, optionally substituted heterocyclyl or
wherein R4 and R5 together with the nitrogen atom, to which they are bound, form a saturated or

unsaturated, optionally substituted 5-16 6-membered 20ring, which can optionallycontain further
heteroatoms; or pharmaceutically acceptable salts thereof 4,CompoundsNae;w«d@ to any one of
claims 1, 2 or 3, whefgin’' 25 ¥%,8asdbe-meaning N.of.Gridliyherein Ri is selected from the group
consisting of: -|hydrogen, 30- halogen, optionally substituted alkyl, @pti na“ly substituted alkoxy.
optionally substituted aryl,
£
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- 262 - - optionally substituted heterocyclyl; R2 and R3 are the same or different and are each
selected from the group consisting of: Shydrogen, halogen, hydroxy, optionally substituted amino,
optionally substituted aminocarbonyl, 10-optionally substituted alkoxy, optionally substituted alkyl,
optionally substituted aryl, optionally substituted heterocyclyl; 15R4 and R5 are the same or different
and are each selected from the group consisting of: - hydrogen, optionally substituted amino,
optionally substituted alkyl, 20-optionally substituted aryl, optionally substituted heterocyclyl or
wherein R4 and R5 together with the nitrogen atom, to which they are bound, form a saturated or

unsaturated, optionally substituted 5- to 6-membe

ring, which can optionally contain one to two

further heteroatoms; 25 or pharmaceutically acceptable salts thereof. 5.Compounds according to one
or more of claims | to 4, wherein 30X has the meaning N or C-121, wherein R1 is selected from the

group consisting of: - hydrogen, - 263 - - halogen, optionally substituted alkyl, opilonally substituted

alkoxy, 5R, and
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optionally substituted alkyl, optionally substituted neterocyclyl, 15 R4 and R5 are the same or different
and are each selected from the group consisting of: - hydrogen, optionally substituted amino,
20optionally substituted alkyl; optionally substituted heterocyclyl; or R4 and R5 together with the
nitrogen atom, to which they are bound, form a saturated or unsaturated, optionally substituted 5- to
6-membered ring. which can optionally contain one to two further heteroatoms; 25 or pharmaceutically
acceptable salts thereof. 4.Compounds according to one or more of claims 1 to 5, wherein X has the
meaning of N, 30 or pharmaceutically acceptable salts thereof. 7.Compounds according to one or
more of claims 1 to 6, wherein - 264 - X has the meaning C-RI', wherein Rl is selected from the
group consisting of: 5- hydrogen, halogen, or opﬁgﬁgﬂy substituted alkyl, optionally substituted alkoxy,
10or pharmaceutically acceptable salts thereof. 8.Compounds according to one or more of claims | to

7, wherein
150f: hydrogen
aminocarbonyl

of claims 1 TO
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optionally substituted amino: optionally substituted alkyl; - 265 - - optionally substituted heterocyclyi;
or R4 and R5 together with the nitrogen atom, to which they are bound; form a saturated or
unsaturated, optionally substituted 5- to 6-membered ring, which can optionally contain one to Iwo
further heteroatoms. or pharmaceutically acceptable salts thereof. 10.Compounds according to one or
more of claims 1 to?, selected from: INCIH I NN -266- 00 ------ 3,INNNI1 N

- 2746 -

4-15-1(2-fiuorophenylimethyl]-é-imorpholin-4-yl j-2-
{pyridin-2-ylipyrimidin-d-yD A\ morpholine

5-{2-fluoro-benzyl)-6-morpholin-4-y-2-(5-morpholin-4-
yl-pyridin-2-yt-pyrimidin-4-ylamine

5-benzyl-2-pyridin-2-yl-pyrimidine-4,6-diomine

CHy
NH, o~
5-{Z-ethoxy-benzvi)-2-pyridin-2-yl-pyrimidine-4, 6 ;\,/J\/\/\
diamine ://N\(ﬁ‘m’/l\wjk/
e
! NH, o
\
5-17-methoxy-5-methyl-benzyl)-2-pyridin-2-vi- . T
pyrimidine-4,4-diamine & l NANHE
S CH,
N, {P.CHS
5-(2 4-dimethoxy-benzyil-2-pyridin-2-yi-pyrimidine-4,é- i\%/\\f\“ = '
dioming Er\l NE N o CHe
Ry
W o
; y = o i
5-[3-methoxy-penzyl)-2-pyndin-2Z-yl-pyrimidine-4, 6- N ';\,\;\ | /‘ i
digmine @ \Hﬁw NH,
2
N, CH,
‘ N/;\ N
5-{2-metnyl-benzvi)-2-pyridin-2-yl-pyrimidine-4, 6- N A i
diamine i \|/\N N,
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diamine 2 ]’)\N NH, ™~
[
NH,
2 R,
5-{4-fluoro-henzyl)-Z-ovridin-2-yl-pyrimicine-4,é&- N\/l/\E')\/\T /'
diagmine ¢ i NN i
Sy
NH,
|
. . o N T c
5-{3-chloro~-benzyl}-2-pyridin-2-yl-pyrimidine-4, 4- l
ki ’ N
diamine ~ | NANHe\’/)
T
NH, F
5-(2,5-difluoro-benzyl)-2-pyridin-2-yk-pyrimidine-4, 6- E\\/i |
diamine i i N™ UNH,
. £
NH, F
5-{2-fluoro-4-methoxy-benzyl)-2-pyridin-2-yi- ’?%
pytimidine-4,6-diamine (/N\ii/\N’/\NHE # o OF
<
NH,
. . ')I\‘w/\'/\q
S-{4-methoxy-benzyl)-2-pyridin-2-yl-oyrimidine-4,6- E\\jl\\/:l ;/EJ\
diamine # TN TNH, o
J o,
N, £
NN
5. {2-fluoro-benzyll-2-(5-methoxy-pyridin-2-yl}- N A o L
pyrimidine-4,4-diamine 1/ N
C
L CH,




N" IJE.F,--1-. CH, ethyl-(5-methoxy-2-pyridin-2-y|-pyrim'idjmg__‘_‘YI)-amine NI"-ky)scH3 ,". N..,:k.
"--..----41.NF1 1.CH, isobutyl-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-y1)- amine Isir--C)'CH, NNH
-,.....-4KT, CH, CH, cyclooropyimethyl- (5-methoxy-2-pyrid2-yl- pyrimidin-4-yl)-amine N"-- N iNNNH
benzyl-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-y1)-amine NC)- C H., NNH y------ -269 -
cyclohexylmethyl-(5-methoxy-2-pyridin-2-0-pyrimidin- 4-y1)-amine

(5-methoxy-2-pyridin-2-yl-pyrimidin-4-A-dimethyV- amine

-278 -
M, F
5-{2-fluoro-benzyi)-2- (5-propoxy-pyrdin-2-yi)- N A
pyrimidine-4.6-diamine HQC\/\OL) :
o |
5 b - " . M M N/ r \
5-{2-fluoro-benzyl)-2-(6-methyk-pyridin-2-vil-pyidmidine- |, o\ I I
4,é-diamine : Q NTNH,
2
NH, F
5-[2-fluoro-pernzyl)-2-[é-frifiuoromethylk-pyridin-2-vl) FF T\\ 7 [
-(2-fluoro-benzyi}-2-{é- -| -2-yl)- N P
pyrimidine-4,6-ciamine F/% SN R
o
Ok
N™ ™=
C
2-pyridin-2-y-pyrimidine-4,6-dio! !N\ N ok
~
ci
3
é-chloro-2-pyridin-Z-y-pyrimidin-4-yiomine {N@NANH
i |
L
hH,
N7 ;
N-isopropyi-2-pyridin-2-ykpyrimidine-4, é-ciamine @J/‘**N)\NH
= ch/l e
Yo,
5-rmethoxy-2-pyridin-2-yk-4-pyrrolidin-1-yl-pydimidine s Nﬁ‘r[\"B
L e/
N Cep
N , e N AL A
5-methoxy-d-{d-methyl-piperazin-1-vi}- 2-pyridin-2-y- {STUNT \
pyrimidine ~ SNy




benzyl-(5-methoxy-2-pyridin-2-0-pyrimidin-4-y1)- methyl-amine " CH, Il NN_CH3 NI"."*-1--- 'Cl%
CH, ,1 5-methoxy-4-piperidin-1-y1-2-pyridin-2-yi-Pyrimtaine 5-methoxy-[2,2Thipy midinyk-4-ol - 271

- (5-methoxy-2-pyridin-2-yl-pyrimidin-4-y1)-phenethyl- amine
isopropyl-(5-methoxy-2-pyrazin-2-yl-pyrimidin-4-yl)- amine N-11- NH H,C C H3

- 279 -
PN SN
n AL G
{5~methoxy-2-pyrdin-2-yi-pyrimidin-4-yli-methyl- Ej/L N7 TN
phenyl-amine = /»L\s
t\r4\ﬁ/0‘m~e3
» o f“\)\\s\i"“o
S-methoxy-4-phenoxy-2-pyridin-2-yl-pyrimidine Q
=
o
NH, Q’CH:’
5-{2-metnoxy-benzyl)-2-pyridin-2-yvi-pyrimidine-4, 4- i\iw
diamine ? Ny NP
L ¢
NH, cl
| 5-(2.4-ciichloro-benzyl idiin-2-yl-pyrimidine-4,6 DD
-{2.4-dichloro-benzyl}-Z-pyridin-2-yl-pyrimidine-4, é- N - .
diamine 1 ‘\(I\N/\NHz C
o
/0\,
, o LA
2-[{Z-methyl-6-morpholin-4-vl-oyrimidin-4-yi - N
hydrazonomethyil-ohenol _ rlﬁ\E HO%\_
H::.c/“w/kﬁ-“%/\)
/Gj
N-benzyviidene-N'-{2,6~-di-morpholin-4-yl-pyrimidin-4-vi}- . ;\\ .
hydrazine /\Nji‘ N&\N'Nw
o H
O
4-1{2 &-di-morpholin-4-yi-pyrimidin-4-yl - ) A we \%\TOH
hyarazonomethyli-benzene-1,3-digl P /'\ Y
SELEN
./D\\‘
>
Z-hydroxy-benzoic acid N'-(2,é-gi-morpholin-4-yi- ) .y
pyrimidir-4-yl)-hyarazids —~ /i 1 ﬁ\/ﬂ\ _
e T Vi
| o HE or




isopropyl-(5-methoxy-2-pyridin-3-yl-pyrimidin-4-yl)- amine NCH, N H30CH, N, 0 5-methoxy-2-py
n-2-yi-pydine - 272 - N-(5-methoxy-2-pyridin-2-yl-pyrimidin-4-y1)- benzenesultonamide  1- (5-m
ethoxy-2-pyridin-2-yl-pyrimi din-4-yl)-3-methyl- urea --- -- >r"-N -NH 1'1 ONH1 CH3  -275-
5-benzyl-6-chloro-2-pyridin-2-yl-pyrimidin-4-ylamine 1 0 | N---.11 N-7,...NR*)
6-chloro-5-(2-fluoro-benzyl)-2-pyridin-2-yl-pyrimidin-4-

- 280 -
@
2-[2-(2 4-di-morpholin-4-yl-pyrimidin-4-yioxy }-ethyll- /Tl\
phenol ’}‘:1 | :
R
NG OH
)
2-12-(2, 6-di-morpholin-4-yi-pyrimidin-4-viamino-e thyl}- Er “
phenol i)\ |
-
o
sodium 2-[1-{2,6-di-morpholin-4-yi-pyrimidin-4-yl)-1H- v N |
[1,2. 4} razol-3-vii-phenoxide A M IS i
L
o S W
C);N?.'
2
\'N/:
2-14-12,6-di-morpholin-4-yi-pyrimidin-4-yl)-piperazin- 1 - g
vimethyli-chenol )N.I\ ye O
SaRehe
o NN
HO
= ﬂ
HN’N\ RS
2-1(4 4-di-morphoilin-4-yi-11,3, 51 riazin-2-y1}- Nl)*m
hydrazonomethyil-phenaol i/\NJ\N//i\N/\
Q\) O
MO~ _-OH
AN \E
4-{14.6-di-morpholin-4-yi-[1,3,5] friazin-2-yi)- N/QN
hydrazonomethyll-benzene-1,3-diol o
(\NJ\N/)\N/\
a_J L0
%
NN
4,6-di-morpholin-4-yi-[ 1,3,5triczin-2-viamine o 7 N
0\,/! L_©
i




ylamine -,--- NH2 N Nlas ICl 5-benzykN-isopropy1-2-pyridin-2-0-pyrimidine,-4,6- ClICIMine NIH2 Nrl)
,-113,. H3CCH- :. 5-(2-fluoro-benzy1l)-N-isopropyl-2-pyrid2-y4- pyrimidine-4,6-diamine NH,F N)Thz',11
.)--.-----5-" )NNH [-LS"----2H300H, 5-benzyl-6-morpholin-4-y1-2-pyridin-2-yl-pyrimidin-4- ylamine 11
NH2 K,..0 5-(2-fiuoro-benzy1)-6-morpholin-4-y1-2-pyridin.-2-yl- pyrimidin-4-ylamine N r----11NN.1
--k33-3"32-L--,0 5-(2-fiuoroenzyl1)-N,N'-disopropyl-2-pyridin-2-yl- pyrimidine-4,6-diamine CH, ;H.

- 281 -
i
| “
1 N
] 2-12-14, 6-di-maormpholin-d-yvi-{1,3,5] friczin-2-yloxy }-athyl]- N )\\\N OH
phenol P
/\N N/\N/’\l
o o
HC OH |
HN’N\\Q/ i
4-[{4-methyl-é-morpholin-4-yi-{1,2.5]friazin-2-yli- ;\
nydrazonomethyli-benzene-1,3-diol ,‘4\ JN\
K\ITJ/\N CH
o~

or pharmaceutically accepiabie salis thereof.

Process for the production of the compounds according o one or more of
claims 1 fo 10, wherein

(€]

{a1) compounds of general formula

N. =N
Y
i
B
10
wherein R? and R* are as defined above, A iz o leaving group such ag, in
parficuiar, halogen, preferably chionne, are reacted with o compound of
genergt formuig
F54
' : Nt
TR
15 H

wherein B4 and R are a5 defined above,

to form compoundas of general formula fla):



H,CNH tNHH-NHIB H,C,j'CH, 445-benzy1-6-(morphofin-4-y1)-2-(pyrid2- Apyrimidin-4-yOmorphohne t,
-,0,-0 - 276 - CNH..0- Hs I'L NW<'-- lll N,-.=-3.NNr.03CH,
5-(2,4-dimethoxy-benzyl)-2-pyridin-2-yl-pyrimidine-4,6 diamine
513-methoxy-benzyl)-2-pyridin-2-yl-pyrimidine-4,6- diamine NH, C I N NH,
5-(2-methyl-benzy1)-2-pyridin-2-0-pyrimidine-4,6- diamine

wherein kB2, B, R4 and R® are as defined above, or

5
{a2) compounds of general formula
R4
I
A\H/N\ N8
N\\[%N
1
g
10 wherein R, R4 and RS are as defined above, A is a leaving group such ds, in
parficular, hatogen, preferably chiorine, are reacted with ¢ compound of
generai formula
Ra-E
[N
wherain R? is as defined above, and £ is o suitable leaving group which makes
possible the substitution of A by R2,
10 form compounds of general formuia (ia), as defined above, or
20

{a3) compounds of general formuia



NH, 12 - 277 -

5- (3-methyl-benzy1)-2-pyridin-2-yl-pyrimidine-4,6- dia mine CH, = NI-12 1([ N NH

kz"."-- 5- (3-flu oro-benzyl)-2-pyridin-2-yl-pyrimidine-4,6- dia mine  NEI,
5-(4-fluoro-benzy1)-2-pyridin-2-yl-pyrimidine-4,6- diamine NH 2 a

[ &3]

20

~ 283 -~

wherein B2 R* and R are as defined above, A is o leaving group such as, iIn

pariicutar, halogen, preferably chionne, are reacted with a compound of

general formula
Rk

wherein R? is as defined above, and E is a suitable leaving group which makes
possibie the substitution of A by &3,

to form compounds of general formuta (ia), as gefined above, of

{a4) compounds of general formulc

wherein k% and F® are as defined above, A is o ieaving group such as, in

parficuiar, haicgen, preferably chloring, are reacted with

HoN-NH2

to form o compound of general formula



5- (3-c hloro-benzyl)-2-pyridin-2-yl-pyrimidine-4,6- dia mine 5-(2,5-d
luoro-benzyl)-2-pyridin-2-0-pyrim dine-4,6- diamine ," NH, 11i, LU
5-(4-methoxy-benzy1)-2-pyridin-2-yl-pyrimidine-4,6- dia mine 5- (2-flu oro-benzyl }-2- (5-m ethoxy-pyri
din pyrimidine-4,6-diamine - 279 - CH 1 N-51'N.CH3 Li
(5-methoxy-2-pyridin-2-yl-pyrimidin-4-yl)-methyl- phenyl-amine INV'Y -CH,

- 284 -

wherein B2 and R? are as defined above, which are subsequently reacted

with a compound of formuia

o%_{

R

wherein R and F7 are the same or different and are selected irom

10 hydrogen,
optionally subsiituted alkyl,
optionaly substituted alkenyt,
opifionally substituted alkynyl,
optionally substituted aryl, or

15 ‘oplionally sulzstitfuied heterocyciyl,

to form compounds of formula

2
R\(N§( ‘N%R?
i |
N\\///N
|

RB

ZT

20

wherein B2, B2, Ré and R7 are as defined above, or

(a5} compounds of tormulo



5-methoxy-4-phenoxy-2-pyridin-2-yl-pyrimidine(Th Li
5-(2-rnethoxy-benzy1)-2-pyridin-2-yl-pyrimidine-4,6- diamine
5-(2,4-dichloro-benzy1)-2-pyridin-2-0-pyrimidine-4,6- diamine
2-[(2-methy1-6-morpholin-4-yl-pyrimidin-4-y1}- hydrazonomethyll-phenol HLN HO 1-1.,CNA'N
enzylidene-N'-(2,6-di-morpholin-4-0-pyrimidin-4-y1}- hydrazine ,-O L

- 285~

~

T
|
i

5}3‘3

wherein A, B3, R¢ and R7 are as defined above, are reacted with compounds

of formula
5
R2-E, wherein R? 15 as defined above and E s g suifable leaving groun which
makes possibie the substitution of A by R2 to form compounds of formula
. Ho R
R NoN=N=(
\H/ V R7
i i
N N
\f"
e
10
wherein RZ, B3, Rt and R are as defined above, or
(aé) compounds of formuia
G
. H R
RN N—N= ?
] R
N =B
\‘/
15 A
wherein A, R, R® and R are as defined above, are reacted with compounds
of formuia ‘
20 R3-E, wherein R° s as defined above and E is a suifable lecving group which

makes possible the substitution of A by R? o form compounds of formula



NHINNN KHNNHHNNHHNN'H'N----i  4-[(2,6-di-morpholin-4-yl-pyrimidin-4-yl)-
hydrazonomethyl]-benzene-1,3-did NHO , tH 2-hydroxy-benzoic acid NI-(2,6-di-morpholin-4-yl-
pyrimidin-4-y1)-hydrazide H rNNINH'NN"M-N(-Y I, H8 OH -281 - 1zI
2-[2-(4,6-di-morpholin-4-y1-[1,3,5)triazin-2-yloxy)-ethyll- phenol

- 286 -

3]
. H R

R N NN
~ 7
RO
o
Y

5_1%3

wherein B2, R3, Ré and R7 are as defined above, or

5
(b1} compounds of general formuig
E—?.ﬁ
2 I
RWA
i
N\T//IN

#%3

10 wherein R, R? and R® are as defined above, A 5 o leaving group such as, in

parficular, halogen, preterabiy chiorine, are reacted with ¢ compound of
general formula

4

R

|
/N"“ 5
L R

wherein R4 and RS ars os defined above,

to form compounds of general formula (lb):



ONNOH 71 | HOOH 1 HN,N NN NCH,  4-[(4-methy1-6-morpholin-4-y1-{1,3,5)triazin-2-y1)-
hydrazonomethyll-benzene-1,3-diol

N\%
s
R

wherein B!, B2, B2, R4 and R® are as defined above, or

5 {b2) compounds of general tormula

{ i
AWNHRD

|
N. =N

b

R

wherein R+, R%, R4 und R® are as defined above, A s a leaving group such as,
10 in sarficular, halogen, preferably chioring, are reacted with a compound of

general formuic
Re-E

i5 wherein ®2 is gs defined above and Eis ¢ suitable leaving group which makes
possible the substitution of A by R2

1o form compounds of general formuia (ia), as defined above, or

20 (b3) compounds of general formula



or pharmaceutically acceptable salts thereof. 11.Process for the production of the compounds
according to one or more of 5claims 1 to 10, wherein (01) compounds of general formula 10 wherein
R, and R3 are as defined above, A is a leaving group such as, in particular, halogen, preferably
chlorine, are reacted with a compound of general formula R4 H R 15 wherein R4 and Rs are as
defined above, to form compounds of general formula (Ia): - 282 - R4 RNNR5 N.N(la) R3 wherein R2,
R3, R, and R5 are as defined above, or 5 (a2) compounds of general formula R4 ANL N-R5 NN R3
10wherein R3, R4 and R5 are as defined above, A is a leaving group such as, in particular, halogen,
preferably chlorine, are reacted with a compound:gkgeneral formula RLE 15 wherein R2 is as defined
above, and E is a suitable leaving group which makes possible the substitution of A by R2, to form
compounds of general formula (la), as defined above, or
R R
]

2 "
RWN‘-—.F{:’

\\?//N
|
A

wherein R1, R2, R4 und RS are as defined above, A is o leaving group such s, in

parficular, hatogen, preferabiy chiorine, are reacied with a compouna of

&3]

generoi formuia

R3.

m

wherein B is os defined above and E is o suitable leaving group which makes

10 possible the suibstitution of A by R¥

1o form compounds of general formula {ib), as defined above, or

(b4} compounds of general formula

15
A 54
]
2 ‘
R WN‘-—RS
1l |
N\;//N
L
wherein B2, B3, R4 und R? are as defined above, A s ¢ leaving group such as, in
pariicuiar, haologen, preferably chiorine, ore reacied with a compound of
20 general formula



20 103) compounds of general formula - 283 - 1NN 1A  wherein R2, R, and R5 are as defined
above, A is a leaving group such as, in particular, halogen, preferably chlorine, are reacted with a
compound of 5general formula R3-E wherein R3 is as defined above, and E is a suitable
leaving group which makes 10possible the substitution of A by R3, to form compounds of general
formula (la), as defined above, or (a4) compounds of general formula wherein R2 and R3 are as
defined above, A is a leaving group such as, in particular, halogen, preferably chlorine, are reacted
with H2N-NH2 to form a compound of general formula - 284 - N. -NH2 11 NN wherein R2 and 123 are
as defined above, which are subsequently reacted®ith a compound of formula 5 R6 < R7 wherein R6
and RI are the same or different and are selected from 10hydrogen, optionally substituted alkyl,

optionally substituteghalkanyl optigaalbysubstituted alkyayh-eptieaally sibstitird  arLr 150ptionally

substituted heterocypc(lj){slrbgg I%rpug% 18%9? 81; fig{mula N-N-IINNR320

o form compounds of general formula lib), as defined above, or

{b5) compounas of general formulg

10 wherein R', R? and R* are as defined above, A s a leaving group such as, in

parficular, haiocgen, preferably chlorne, are reacted with
HaN-NH»

15 to form compounds of general formuia

wherein ', R and R® are as defined above, which are subsequently reacted

20 with ¢ compound of formuta

o:<7

&



wherein R2, R3, R6 and R1 are as defined above, or (a5) compounds of formula -285- A N N-N- ,--N
wherein A, R3, R6 and R7 are as defined above, are reacted with compounds of formula R2-E,
wherein R2 is as defined above and E is a suitable leaving group which makes possible the
substitution of A by R2 to form compounds of formula wherein R2, R3, R6 and R7 are as defined
above, or (06) compounds of formula wherein A, R2, R, and R7 are as defined above, are reacted with
compounds of formula - 286 - N.N."N-N= (I N N R3 where n R2, R3, R6 and R7 are as defined
above, or (blj compounds of general formula N N R3 10wherein 12,, R2 and R3 are as defined above,
A is a leaving group such as, in particular, haloger?preferably chlorine, are reacted with a compound
of general formula 15 wherein R4 and Rs are as defined above, to form compounds of general

formula (Ib): - 287 - RIBG[EWARIRNR +RadRR: B4RRLRAAISASANRD £8Y6. 95 5(b2) compounds

of general formula )
form compounds of formula

ﬁw H R’
z
RWN"‘N-’K?
o
v
éa

n

wherein R}, B2, R3, Ré and R are os defined above, or

ihé) compounds of formula

whareln A, R, R} Rt and R7 are s defined above, are reccted with

compounds of farmulc

15 e, wherein Rt is as defined above and E is a suitgble isaving group which

mckes possibie the subsfitution of A by B2 jo form compounds of formuia

Ton K
RA_ A NN=C
[ R
N._N
|
RO

20 whereain R, Rz, RS, B¢ and R7 are as defined abovse, or



RLN-R5I1INNRS3 wherein R', R3, R4 und R5 are as defined above, A is a leaving group such as,
10in particular, halogen, preferably chlorine, are reacted with a compound of general formula R2-E
15wherein R2 is as defined above and E is a suitable leaving group which makes possible the
substitution of A by R2, to form compounds of general formula (la), as defined above, or 20(b3)
compounds of general formula - 288 - wherein R', R2, R4 und R5 are as defined above, Ais a
leaving group such as, in particular, halogen, preferably chlorine, are reacted with a compound of
5general formula Ra-E wherein R3 is as defined above and E is a suitable leaving group
which makes 10possible the substitution of A by R8; to form compounds of general formula (Ib), as
defined above, or (b4) compounds of general formula 15 wherein R2, R3, R4 und R5 are as
defined above, A is a leaving group such as, in particular, halogen, preferably chlorine, are reacted
with ¢ compound of 20general formula - 289 - wherein Rl is as defined above and E is a suitable
leaving group which{iniakes possibleftiwersudstitution of A by R', to form compounds of general formula
(1b), as defined above, or 5 (b5) compounds of general formula R3 | Ciwherein RI, R2 and R3 are as
defined above, A is a leaving group such as, in particular, halogen, preferably chlorine, are reacted
with H2N-NH2 Y B

R A N—Nw(\

S
T R
N\f(\l
A
5
wherein A, B!, B2 Ré¢ ond R’ are os defined cbove, are regcted with
compounds of formuia
R&E, wherein B* iz as defined above and £ is ¢ suifable ieaving group which
10 makes possibie the substitution of A by R® fo form compounds of formula
R’ 6
S G (Y (R
\.]/\i/ A = -\H_]
i !
N\‘%N
Ff.za
wherein R, R R, R and 7 gre as defined above, or
15
{b8) compounds of formuic
2 ;? H ’Rs
R\/\\/N«-—N.—_< )
| R
N\%N
[_123
20 wherein A, B?, R and R7 are as defined above, are reacted with compounds

of formula



15to form compounds of general formula R1 2 { NN wherein R,, R2 and R3 are as defined
above, which are subsequently reacted 20with a compound of formula - 290 - wherein Re and R7 are
the same or different and are as defined above, to form compounds of formula wherein Rh R2, R3, R6
and R7 are as defined above, or (b6) compounds of formula N N 13 10 wherein A, RI, R7, R6 and R7
are as defined above, are reacted with compounds of formula IcR2-E, wherein R2 is as defined above
and E is a suitable leaving group which makes possible the substitution of A by R2 to form compounds
of formula - 291 - (b7) compounds of formula "R6 R7 N N A 5 wherein A, RIl, R2 R6 and R2 are as
defined above, are reacted with compounds of forfiita RE, wherein P3 is as defined above
and E is a suitable leaving group which 10makes possible the substitution of A by R3 to form
compounds of formula "Re H "N I1R 7 NN

RI-E, wherein R is as gefined above and E is a suitable leaving group which

makes possible the substitution of A by B! to form compounds of formula

Fﬁ H R°
2 ! _ '
RWN N:< 7
| R
N\\f’/N
: .

wherein Ri, B2, R3?, R¢ and R? are ¢s defined above.

12, Compounds accoerding fo one or more of ciaims 1 o 10, for use as a drug.

10
13. Compounds gccording 1o ong or more of ciaims 1 fo 10 for use in the
freatment of iron metabolism disorders, in porficuiar for the freatment of ron
geficiency diseases and/or anaemia, in particular anaemia in cancer,
anaemia tiggered by chemotherapy, anaemic tfriggered by inflammaiion
15 [Al], anaemia in congestive heart failure (CHF), anaemic in chronic kidney

disease stage 3-5 {CKD 3-5), anaemia tigged by chronic inflammation (ACD!,
anaemia  in  rheumatoid  arthrifis  (RA], cngemia in systemic  luous

erythematosus {SLE} and anaemia in inflammatory bowel disease {iBD].

20 14 Compaosition confaining one or more of the compounds according fo one or
more of claims 1 to 10 and one or more pharmaceutical camers and/or

auxiitaries and/or solvents.

15. Combined preparation containing one or more of the compeounds according
25 © fo one on more of claims 1 fo 10 and at least one further pharmaceutically
acfive compound, in parficular o compound for the freatment of iron
metabolism disorders and the associated sympioms, preferably an iron-
containing compound.,



==3 wherein R,, R2, R3, R6 and 7 are as defined above, or 15 bE3) compounds of formula - 292 -
R1-E, wherein Rl is as defined above and E is a suitable leaving group which makes possible the
substitution of A by R1 to form compounds of formula wherein R3, R2, R3, R6 and R, are as defined
above. Compounds according to one or more of claims 1 to 10, for use as a drug. Compounds
according to one or more of claims 1 to 10 for use in the treatment of iron metabolism disorders, in
particular for the treatment of iron deficiency diseases and/or anaemia, in particular anaemia in cancer,
anaemia triggered by chemotherapy, anaemia triggered by inflammation (Al), anaemia in congestive
heart failure (CHF), anaemia in chronic kidney disease stage 3-5 (CKD 3-5), anaemia trigged by
chronic inflammation (ACD), anaemia in rheumatoid arthritis (RA), anaemia in systemic lupus
erythematosus (SLE) and anaemia in inflammatory bowel disease (IBD). Composition containing one
or more of the tompétiridstarceRaiRg-ro e o fitve’Bf LI&INMS T 86210 &HdiBhe 6f oréBharmaceutical
carriers and/or auxiiariesanstorcsalyems Combimed prepatatianscotdatbingdonesrancie: of the
compounds accordigg 1g.gne ot mape atdaims 14 d0-and at lgastane furtherphatmaceutically active

compound, in particular a compound for the treatment of iron metabolism disorders and the associated
symptoms, preferablyRHIFSMEetENiAEEEmMpBIntS 585 ARIUEERFIRE LoRiBtids 8ccording to
one or mafre of clainfis:1 ttectQ\cthie Conypositdrbatcording dereldimrtiandtiecorbifet-preparation
according to claim 1&sfofstheqpraduciioneia drugferdhe tkeatmert af hepcidin-mesdiateshdiseases and

the associated sym;s)t%m%niqn particular for 5 the treatment of iron metabolism disorders, in particular
iron deficiency disease§ andlor anaemia, in particular ACD and Al, and the associated symptoms.



