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Metabolic diseases are diseases caused by an abnormal metabolic process and
may either be congenital due to an inherited enzyme abnormality or acquired due
to a disease of an endocrine organ or failure of a metabolically important organ
such as the liver or the pancreas.

The present invention is more particularly directed to the treatment and/or
prophylaxis of in particular metabolic diseases of the lipid and carbohydrate
metabolism and the consecutive complications and disorders associated
therewith.

Lipid disorders cover a group of conditions which cause abnormalities in the level

and metabolism of plasma lipids and lipoproteins. Thus, hyperlipidemias are of
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increased nortality. D abetes (insulin resistance) and

Diat?&%gilt aa\r/gryp %lsab Rgtcrillgease because today’s common anti-diabetic
drugs do not control blood sugar levels well enough to completely prevent the
occurrence of high and low blood sugar levels. Out of range blood sugar levels
are toxic and cause long-term complications for example retinopathy, renopathy,
neuropathy and peripherél vascular disease. There is also a host of related
conditions, such as obesity, hypertension, heart disease and hyperlipidemia, for
which persons with diabetes are substantially at risk.

Obesity is associated with an increased risk of follow-up diseases such as
cardiovascular diseases, hypertension, diabetes, hyperlipidemia and an
increased mortality. Diabetes (insulin resistance) and obesity are part of the
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In a further embodiment the compounds and compositions of the present
invention are useful for the treatment and/or prophylaxis of metabolic diseases of
the lipid metabolism (i.e. lipid disorders) and their consecutive complications and
disorders such as hypercholesterolemia, familial hypercholesterolemia,
Fredrickson’s hyperlipoproteinemia, hyperbetalipoproteinemia, hyperlipidemia,
low-density-lipoprotein-type [LDL] hyperlipoproteinemia, pure hyperglyceridemia,
endogenous hyperglyceridemia, isolated hypercholesterolemia, isolated
hypertroglyceridemia, cardiovascular diseases such as hypertension, ischemia,
varicose veins, retinal vein occlusion, atherosclerosis, angina pectoris,

myocardial infarction, stenocardia, pulmonary hypertension, congestive heart
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Furthermore, the present invention relates to the use of thienopyrimidine
compounds for the production of pharmaceutical compositions for the prophylaxis
and/or therapy of cytokine related diseases.

Such diseases are i.a. inflammatory diseases, autoimmune diseases, destructive
bone disorders, proliferative disorders, infectious diseases, neurodegenerative
diseases, allergies, or other conditions associated with proinflammatory
cytokines.

Allergic and inflammatory diseases such as acute or chronic inflammation,
chronic inflammatory arthritis, rheumatoid arthritis, psoriasis, COPD, inflammatory
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gastrointestinal tract such as inflammatory bowel disease, Crohn's disease and
related conditions, ulcerative colitis, colitis, and diverticulitis; nephritis, urethritis,
salpingitis,  oophoritis, endomyometritis, = spondylitis, systemic  lupus
erythematosus and related disorders, multiple sclerosis, asthma, meningitis,
myelitis, encephalomyelitis, encephalitis, phlebitis, thrombophlebitis, respiratory
diseases such as asthma, bronchitis, chronic obstructive pulmonary disease
(COPD), inflammatory lung disease and adult respiratory distress syndrome, and
allergic rhinitis; endocarditis, osteomyelitis, rheumatic fever, rheumatic
pericarditis, rheumatic endocarditis, rheumatic myocarditis, rheumatic mitral valve
disease, rheumatic aortic valve disease, prostatitis, prostatocystitis,
spondoarthropathies ankylosing spondylitis, synovitis, tenosynovotis, myositis,
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Excessive cytokine production has also been implicated in mediating certain
complications of bacterial, fungal and/or viral infections such as endotoxic shock,
septic shock and toxic shock syndrome and in mediating certain complications of
CNS surgery or injury such as neurotrauma and ischaemic stroke.

Excessive cytokine production has, moreover, been implicated in mediating or
exacerbating the development of diseases involving cartilage or muscle
resorption, pulmonary fibrosis, cirrhosis, renal fibrosis, the cachexia found in
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These also include viral infections, by influenza virus, varicella-zoster virus (VZV),
Epstein-Barr virus, human herpesvirus-6 (HHV-6), human herpesvirus-7 (HHV-7),

human herpesvirus-8 (HHV-8), pseudorabies and rhinotracheitis.

The compositions of the present invention may also be used topically in the
treatment or prophylaxis of topical disease states mediated by or exacerbated by
excessive cytokine production, such as inflamed joints, eczema, psoriasis and
other inflammatory skin conditions such as sunburn; inflammatory eye conditions
including conjunctivitis; pyresis, pain and other conditions associated with

inflammation.
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hese al.so i nc‘h ude, Vi ctions, by i q&l uenz

Perpipiial Jasasoilias. aisd BRey| MISentY it Kyidking EaAKction, both
toplﬁélh}Jénd g %%l@?fyp‘?‘-féﬁc(euﬁ 8 o @Uﬁﬁgitdﬂé’@f%% p{ﬁﬁ/r]t Egswention to

erpesvirus-7 unan esvi rus-
conpebmfai@rlaﬁammaim ehsociatesc matht cytokifiee pwdquﬂ'@int irorssicbf peroral
he present i.nve t on used, t opi ca
disciags S AN S, ABR TAIGEIE YR Tecaciap” eDRgk B the presont
invefitishes nedi at ed by or exacerbated by excessive
cyt oki ne production, such as inflaned joints, eczems,
psoriasis and other inflammtory skin conditions such
Fin@lls/ dh leomposititrisaairtiteo preseyd inverdioni mas al'sod:beud'seg to treat or

proGell cHirbtieh forafVe [dissadt o ReRifsoem s Aiheinils  disease
Parﬂﬁgbﬁemwdééoa&%tro%hﬂﬁrawépwahsvs FPARMGIGTs ¢ Qi|§éhsbe@€rebral

I mpl emented in cytokine production, both  topicall
ischafiiasis NerTedageneraiec disease QﬁUS@an’pbstmuraagc dijunheglutamate

neuP6t8§%ﬁ¥;togﬁy§A8% h_on to control the inflanmmation

assocl cyt oki ne production in such peroral
dlseases such as gingivitis and periodontitis is
not ct of t present. invention. Finall t he
In % ngef# ngm?ﬂtenpﬁ SQEROSHiQNS ¥ g”f? ﬁﬁ@s%ts'a\/%%ﬂ%é@w be
useHCtottF%tor%rev@ ‘éetﬁit,seﬁé‘éj%@ SRRt EHForfié 98 2R&te inflammation,
sel ect ed from zhel mer' s di sease, Parkinson's
chratiic gdematnry taribwitis crheameataid arﬂ'nrmsopserlam;@()rﬁ’@ dnflammatory

bovig) 2588 SERETrk GRS DePhsd bR SRl Mt sclerosis
andR@koxi city or hypoxia. In a preferred enbodl nment

t he conpositions of the present invention may be used
to treat or prevent a disease selected fromchronic or

Pro ﬁé&ﬁr\aatsgg ?é”ﬁ?hpﬂ?nt er‘f%éng?él &gfoﬁfédﬁﬂlﬁé%ﬁylﬁééﬁa f L 'iﬁac‘ny cellular
fundlrmmel THe $4<Bs serirssfHreoninbditasdCyome of Ddpsapsiiie, melanogaster was

desgllggcg %tsla\ll ghggllllvteldskmarlrsué Evlh?c!hecasr(\: la%rsggllatse with microtubules (J. Cell
Sci. 1997, 110(2): 209-219). Genetic analysis in the development of the
compound eye of Drosophila suggested a role in the modulation of the RAS
signal pathway (Genetics 2000 156(3): 1219-1230). The closest human
homologues of Drosophila LK6-kinase are the MAP-kinase interacting kinase 2
(Mnk2, e.g. the variants Mnk2a and Mnk2b) and MAP-kinase interacting kinase 1
(Mnk1) and variants thereof. These kinases are mostly localized in the cytoplasm.
Mnks are phosphorylated by the p42 MAP kinases Erk1 and Erk2 and the p38-
MAP kinases. This phosphorylation is triggered in a response to growth factors,
phorbol esters and oncogenes such as Ras and Mos, and by stress signaling
molecules and cytokines. The phosphorylation of Mnk proteins stimulates their
kinase activity towards eukaryotic initiation factor 4E (elF4E) (EMBO J. 16: 1909-

1920, 1997; Mol Cell Biol 19, 1871-1880, 1990; Mol Cell Biol 21, 743-754, 2001).



and asthma. Protein kinases are inportant enzynes
involved in the regulation of many cell ul ar
woRoetisg2as. The LK6-serine/threoni ne- ki nase g@a&/EpR007/003186
Dr osophi | a nel anogaster was described as a
short-1lived kinase which cag associate wth
n1crotubu|es (J. Cell Sci. 1997, 110(2): 209-219).
Geneti c sis in the developnent of the conpound

Simglianepu t?é HRN & QofyeticeinkTrand Nnka 9en0ALMIG Giminishes
bas8f q_@ci‘%f@i%tear iﬂ@ﬂF ﬁg&?ﬂ%dﬁéﬁ“ ?@S%@@ 234?%%%29 6549, 2004).

Pho@pberyﬂmldmoueﬂm& mas@tsaire at re@ummmm proteér acnistagion (Mol

Coll AP R S8 2t g ki nase 1 (Waki) and

variants thereof. These kinases are nostly |l ocalized
in the cytoplasm Mks are phosphoryl ated by the p42
Thermprgi diffseant EyriotaeseEdescabingtthe paBle MARh&istiaawation of the

ool APREIERIY Rl kL 05 RN o s

stimdtetopn ffybs onathé lepsdepesdient gaa@tleimgranmétm%pén addlivation of
cyt oki nes. The phosp horél ation of Mk proteins

MA%tlﬁlmeanné%raphw kmasﬁﬁal uac&hiemtvaﬂ@w Mnlepraleipstgan lead to

o RS IRIOTEi ot 5L IR et L gt o

the 2yltosaiSpdephdtipasie 2 AGha (BBALUER? P2ARTBBFPA00)// 003186
9 Simultaneous disruption of both, the Mkl and Mk2
gene in mce dimnishes basal and stinulated el FAE

opbsﬁm@,ezl éfsbfé@eé“@' Ilr@ebbt\ﬁééﬂ @ﬁnar@ﬁ@ﬁk% 4 %ularly the

Phosphoryl ation of el F4E results in a re
variamis cp‘rtbeehtrman :Mek%lgeoes(am diseaises Bihich me aasoomwimth the

. There dif f.er ent ot heses d he
reofiglien s 0" s ot B BoEBR. JF 3F s Rle kY BiiRgp Mk
genbbk paHutAms théﬂﬂhk@%rl&?ﬁ@lé@sm@@%ﬁl e dedid®ist 5yéh as e.g.

stinmul atory effect on the cap-dependent protein

metabalis | diseayesufoaluding vehesiy, oratingamliserdass- cackexiat i digbetes

melhhgas%pem‘ﬁ%o fhe.g ﬁf ti QO @f Mggagéot q’\;}&)%trtﬁgdleétg?&emia,

an indiT ect st | on or regulation
dyslmloerala) bsteoartatition biliarg. stbne$ heantéreof the gehitals and sleep

aPn§BoB)Y IEREEs AR EaIech MiB BSOS BER Gt ah i iRbetes
mel@G8&hd BahéecUNe b¥/d3r82 moreover discloses the use of nucleic acid
sequences of the MAP kinase-interacting kinase (Mnk) gene family and amino
acid sequences encoding these and the use of these sequences or of effectors of
Mnk nucleic acids or polypeptides, particularly Mnk inhibitors and activators in the
diagnosis, prophylaxis or therapy of diseases associated with the regulation of
body weight or thermogenesis.

WO 02/103361 describes the use of kinases 2a and 2b (Mnk2a and Mnk2b)
interacting with the human MAP kinase in assays for the identification of
pharmacologically active ingredients, particularly useful for the treatment of
diabetes mellitus type 2. Moreover, WO 02/103361 discloses also the prophylaxis
and/or therapy of diseases associated with insulin resistance, by modulation of
the expression or the activity of Mnk2a or Mnk2b. Apart from peptides,



vari ants of the human Mk2 genes, and di seases which

are associated with the regulation of body wei ght or
wotzherrmsipenesi s. It is postul ated that human MRKT/EPee1S®)3186

particularly the Mik2 variants are involved in

di seases such as e.g. netabolic diseases including

obesity eati ng disorders, Cachexia, diabetes

itus, hypertensi on, coronary heart di sease, e .
pepp&%f@%&“éﬁ« i K%, aclﬂ{}'sl i BN H i éc' dos2RJBHES: 1 PQT%BC'GOt'deS»
oI)}?n'u'cle%"tl)deSt QHSR)&U%@”C%ucﬂ’éotHé% gepi! a'n%cﬁé?fl’gésegﬂﬁ ues, 4

apnea, | seases connecte with
hydmwbeasme agid dhetbyht ester awd describethds caaautastanmwhlch blndS the
h 03/@3@2 Leover di scl oses the use of nucleic acid
UMAHYE Nt he MAP ki nase-interacting kinase (Mk)
gene fam I y and ami no acid sequences encodi ng these
and the use of these sequences or of effectors of Mhk

Inhigierseiot Mokdéretarresb! tpp@st CEER57380 tanslil GEPPSRARS) have been

cosk L OY a3 5Bl ol VELTRLBIY e, e 20

2000£Geinahiios 60f 63p20g0NelGRD52088 E&amamgbﬁne \é@nvatlve havung
83361 descri bes the use of kinases 2a and
an IEn BN 6 df 410 PP APUV RS Of Ml - (RBP57380 s a

low 'ﬁhdlé&ﬂar p/ogﬁg@éfeét% hé#- c'yﬂﬁahgf. ?ftbro E\k2 {Mni2a or Mnkzb)

har maco active rngre
or ofJMaTkUI Theradditort Dé@GﬁSm&ﬁ)‘ to cBllahdtues ceﬁi; Jtransfectedenith Mnk2

(kP e MikRnl ok heed aiichetizoliolion of ShBsatiay el SiFae.

resi stance, by nodul ation of the expression or the
activity of Mik2a or Mik2b. Apart from peptides, WO
Firsp gyrdenosg for acmlapgbdwbs)ansmﬂamn@im wmampfewdeg by studies

d | d
cerfIAiE5 oL AEVEG DR B AP 586 e e
and 0P RIGER o o R O WA PoR LS (FEk Ao B HAR) EBO
16(§)r otAA1~19331hil 897 o amdofnducle (heebhosplubnytatm 6f=fhe IAak-specific

suofidle STHE" ko Bisde Sl W8T Falitier ralrspt Reva 82a95 2004). i

addAR0;adafiRRIagSN 68 h@&po@%an@@gﬁ@ 'p%téht ster/Iulfant of the

st aur osporl ne derivative havin
inflanpynatary | sespsinsien mctucesmaﬁ:ag@tlmt o My\kd)f avnqikl Mnk2 in mice,

con%ﬁgmltﬁ A &osphorylatlon of their substrate elF4E (Ueda et al., Mol Cell
Biol 24(15): 6539-6549, 2004).

Furthermore, Mnk1 has been shown to be involved in regulating the production of
proinflammatory cytokines. Mnk1 enhances expression of the chemokine
RANTES (Nikolcheva et al., J Clin Invest 110, 119-126, 2002). RANTES is a
potent chemotractant of monocytes, eosinophils, basophiles and, natural killer
cells. It activates and induces proliferation of T Iymphocytes, mediates
degranulation of basophils and induces the respiratory burst in eosinophils (Conti
and DiGioacchino, Allergy Asthma Proc 22(3):133-7, 2001)

WO 2005/00385 and Buxade et al., Immunity 23: 177-189, August 2005 both
disclose a link between Mnks and the control of TNFa biosynthesis. The



| ow nol ecul ar wei ght sel ective, non-cytotoxic

i nhi bitor of Mk2 (WMhk2a or WMhk2b) or of Mkl: The
woadditissza of CE57380 to cell culture cells, PCT/EP2007/003186

transfected with Whk2 (WMik2a or WMk2b) or Mkl showed

a strong reduction of phospﬁoryl ated el FAE. First
evi dence for a role of Miks i n inflanmati on was

provi ded by studies denonstrating activati on of .
propnsesk seshpaismisomediateeh iy a regeladgryofirich mﬁaemamkg) in the

Tk N el B oS PAccIE gttt contgtios Ame
funém)gh im@ecphommewngoandthka. m:ecgeplelw fMo||<-mediated
trat | F4E | ] Ueda . ) Bi
PhosaaBjatogsg s ASE DING ARciadarNBAT ham et sqapgsed to
enh%g{a'tn%?ﬁe[élt%ﬁad%‘iﬁé“‘ﬁ% HF%GA a potent stinulant of the
N anma

ory response, I nduces activation of Mkl and
Mhk2 in mce, concomtant with a phosphorylation of

heir substrate el FAE da et al. | | [
TG 2 9o 188 S5t ey egiia eel bn dARE. Ritonal AEiEs, are also
fouRdN AMNtHeO tladstiel ¥edelvBrdl ciatd rRfukitg, tihterfyrodes tareh chemokines
proinflammatory cytokines. Mkl enhances expression o

f.
(Khahar,c hbntiterfe CRAKITES RaskoR2held Gt 20105). JThpi pMnk-mediated
| nyest 110, 119 200 ] ' 0 ;
phogﬁéﬂ{}%lqtéoa a?ft %Elﬁr}]ddég t é?sqtelg'g"s\'iﬁ%gp nﬁf S,thgaggﬁr}tﬁa(lesto control
bio§tihesiaiof tlokirids! iAradditidr t that obTNFaat es and i nduces

proliferation of T |Iynphocytes, nediates
degranul ati on of basophils and i nduces the respiratory

CuihthuoBo SR My oot Sheacinges f reasinaton
sigfulliagl@sevelilas, mediatonist of @@ inflammagory respesse2dbsirgpyelvement

~ disclose a lin we and ,the, c ol . :

in Broopiacelss. OfHNGe J0ON Exse2odperieah s pgBliphal tyjokines
Sipfli Ei distlagshPYor BRGHhRInaMAtd- therdapeutic

S“%re&%éntm?dA”R“Ei) S SR Sixade ot Al Ry P

inteleemticet.r at e prot ei ns binding and controlling ARE

function to be phosphorylated by Mkl and Mk2.
Specifically Mk-nedi ated phosphorylation of the

Th@%ﬁo@léﬁdhﬁaeﬂfiﬁg&hé preReit ilvehtion lieén psajde podentt and selective
enhance trans

| ation of the TNFa, nR TNFa i.s not th
Ml 3ot OEo IPUATS: WeicBymay SUeEiVRln gt Griely AR-usegror the
treg{n?é)nt of metabolic diseases, inflammatory diseases and their consecutive

complication and disorders.

It has now been surprisingly found that certain thienopyrimidine compounds are
potent inhibitors of the kinase enzymes Mnk1 and/or Mnk2 and/or variants thereof
and as such may be useful in the prophylaxis and/or therapy of diseases which
can be influenced by the inhibition of the kinase activity of Mnki1 and/or Mnk2

(Mnk2a or Mnk2b) and/or variants thereof.

Thienopyrimidine compounds of the present invention are compounds of the

general formula (1):



found in the transcripts of several interl eukins,
interferones and chenoki nes (Khabar, J Interf
woQgeTolsse Res 25: 1-10, 2005). The Mhk-nedi at @dT/EP2007/003186
phosphoryl ati on of ARE-bi nding proteins has thus the
potential to control biosyp hesis of cytokines in
addition to that of TNFa. Current evi dence
denonstrat es Mks down streamtargets of
inflammatory signal®ling as well as nediators of the
I nfl ammat ory respopse. Their involvenent in the
producti on of ®TNE3 *‘H'Eé?\apd potential ly additiona
cyt oki nes suggsg hi biti on of Miks as strategy for
anti -infl amrat o apeut i i ntervention. The
probl em underz |H>\ e pmeserft i nvention1l)s to provide
potent and selectl e MKl and/or Mk2 inhibitors
which may effectivélgy andisafely be used for the
treatnment of netaboli &N°dis es,\i nfl ammat ory di seases
and their consecutive || conpl| cat yptrRgnd di sorders. It
has now been surpri si y hat certain
t hi enopyri m di ne conpound¥ are otent inhibitors of
t he ki nase enzynes Mkl and/or k2 and/or variants
t hereof and as such may be useful in the prophyl axi s

whetREl ,is B BTG BonEh Dk Snai e Cey e SRR iangrdnalogen),
hM’d@%n)A W%@)NWK,ZM—I QF‘PWFQ% Wﬁér‘eﬁﬂFﬁa hHGVFGQfare Ci.6 alkyl, Cy.

Thi"enopyri m di ne conpounds o present I nvention
s adipk Eanpoayeleaksy!, tﬁ‘ewg@mlpalkyfo@m alkyl) :3 vio 10 membered

et GRRT ARG 2o AL AR RetehatoPshctd¥irdn N, § and O, 3

to 10 membered heterocycloalkyl comprising at least one heteroatom selected

from N, S and O, wherein Ri; and Ry, are optionally substituted with one or more
Ro;

R is hydrogen, C1 alkyl, Cy.¢ alkyl Cs.19 cycloalkyl, C3.19 cycloalkyl, Cy.¢ alkyl 3 to
10 membered heterocycloalkyl comprising at least one heteroatom selected from
N, S and O, 3 to 10 membered heterocycloalkyl comprising at least one
heteroatom selected from N, S and O, Cg1o aryl, Ci—s alkyl Cs.10 aryl, Cs-1o
heteroaryl comprising at least one heteroatom selected from N, S and O, Cy
alkyl Cs.10 heteroaryl comprising at least one heteroatom selected from N, S and

O; wherein Ry is optionally substituted with one or more Rg;

or if X is NRqa, CHR1a, C(O)NR14 or CR1aR1b, Ry may form a 5 or 6 membered
saturated, unsatured or aromatic carbocyclic or heterocyclic ring with R4 and the
N or C atom to which they are attached, which rings may contain one or more
additional heteroatoms selected from N, S and O, which may be substituted with

one or more Rg;

R, and R; are the same or different and are independently selected from
hydrogen, Ci.s alkyl, Cy.¢ alkyl Cs.10 cycloalkyl, Cs.10 cycloalkyl, Ce.10 aryl, Ci¢



/| R3 R2 wherein Xis a single bond, 0, S SO, CH2,

CHRi a, CRi aRi b, CH(hal ogen), C(hal ogen)2, C=0
wWOoQ(@)MR22a, NH or NRia, wherein Ria and R b ar ®@CTEPZ007/003186
al kyl, C1- 6 al kyl C3_10 cycl oal kyl, C3.10 cycl oal kyl,

Cl_6 alkyl 3 to 10 nmenbered,; heterocycl oal kyl
conpri si ng at | east one heteroatom selected fromN, S

ayEEanaant, G REIEEFIAl CAMREFBELE Lo 1A ReteEsalhm gelocied from
N, 8h§ré' O, '@; H} IF%?marh%t&gEQg %ﬁHBS%Hk'iéfgﬁd M4 tHbteroatom

one or nhor
sele@lGQ/Ifrc@B II\D SyahdaD<yC,1 sCRIkon Scycl vl k}ﬂmbaredGhetd(ytycﬁoalkyl

compisinoelieas: o befage feliedioe Ths §1d'9, o, ff Fembered

hetdBEYR6 &Iy IR RSN Ia@@éd@f'on@qmaétoaté}a s@edteasﬁon@w S and 0O, or
het'eroat om sel ected fromN, S and 0, C6_10 aryl,

togeiheyWillpéha & atoms thes they atecatiachedyto foonyr Csi syclaelkyl Or a3to

10 1fiébeplf GSRECERIHR  oloF T afreiBi o, A0 fra & Coptionally
substitLigsdoaith Bnecd rabes Rof Bﬁnnﬁ\éy Ssansk RQan‘MRH mary eFRSo lb% halogen
CNE&}I onal |y substituted wt

Ru Rqﬁ))&Rl%(Q)N(@RngR)bS (@oHras, B RS LOBNGR: R 110
SRy R g Qf@@r i MRPIE DR8N O )ER A2 RRRYDS(O)R
(R\M)C@B I‘tl(rReraan l( Ra@@é@ Oﬂmacﬁ)O(O)P%Rm&y1ac)pox<a|(=ﬁopnehere the
ringgh Aipant fiel Saisaltt de RRFGF: s ot herifeCmo cveaky; o

hetéaeya?eaw%rtgﬁf @@gg:a(ljxgvé nﬁhéﬁ)ﬂ @% @pello 161 gﬁgg%t%s i}c}w are

Optlolyallyo%ma}lltute@avlttboraeyormreﬂa C6_ 10 aryl, Cl-6 WO
2007/ 115822 PCT/ EP2007/ 003186 13 al kyl CG_i o aryl,
C5_10 heteroaryl conprising at |east one heteroatom

R, is ¢lyaedgsh, G onalki, ufe@nfidure&£br GicatyfWptiGhallpsiisstruear with one
conprising at | east one heteroatom selected fromN, S

ormy{e Ry C1 6 alkyl 3 to 10 nenbered heterocycl oal kyl
conprising at | east one heteroatom selected fromN, S
and 0, 3 to 10 nenbered

or R4 may form a 5 or 6 membered saturated, unsatured or aromatic heterocyclic

ring with X;

Rs, Re, Rz and Rg are the same or different and are independently selected from
hydrogen and Rg;

or Rs and R; may form a 5 or 6 membered saturated, unsatured or aromatic
carbocyclic or heterocyclic ring wherein the heterocyclic ring comprises at least
one heteroatom selected from N, S and O;

Ry is independently halogen; CN; COORj;; ORjy;  C(O)N(R11R11a);
S(0)2N(R11R11a);  S(O)N(R11R11a);  S(O)2R11;  N(R11)S(0)2N(R11aR11);  SRyy;
N(R11R11a); OC(O)R1s;  N(R11)C(O)Ri1a;  N(R11)S(O)2R11a;  N(R11)S(O)Ri1a;
N(R11)C(O)N(R11aR11b); N(R11)C(O)OR11a; OC(O)N(R11R11a); 0x0 (=O), where the
ring is at least partially saturated; C(O)R11; Cy.6 alkyl; phenyl; Cs.7 cycloalkyl; or 5



het erocycl oal kyl conprising at | east one heteroatom
selected fromN, S and 0, or together with the C
woanoresghat they are attached to forma C3_7 e®gaiEradikiph3186
or a 3to 10 nmenbered heterocycl oal kyl group, wherein
R2 and R3 are optionally sppstituted with one or nore
R9; R2 may al so be R9 and may al so be hal ogen; CN;

S : R 1R
or 6,@%9&83 Egaefg%ﬁnfg ure g%@la}omﬂélﬁ:h%%tgrogyc gléggr@p@@g at least
S
one'%&éréé%@ %é@t%%(fﬁ)m) %%lﬁﬁd% %ré% CQ:Ruikdi, phenyl, Cas
cycIQEQ@), N@Eh Ilematca:yplybate Qpi@nalwwbetlmm withrane ar mbré Bagt
partially saturated; C(O Rl1l; Cl.6 al kyl; phenyl; C3_7
cycl oal kyl; or heterocyclyl; wherein Cl1_6 al kyl,
R1o p@emdepe(ﬁaeﬁtlgyﬁh@@bhyl CNan@ant & @Nmkgﬁg)e S(O)N(RnF\’na)‘

opt I ona stitute th one or nore

beftinoby é|ﬂ11¥$l(p)4Né|BhyB;1bhr%Bn,tN(FbLRH&) ECHHRy] N(Rn)C(O)Rna,

R?’i%‘?&%*%ﬁ%@%@%%“&“ﬁ FpBsOMYEefieh JHRTCBIOR

OC(@)DitRY iRy ) ebres (xe@plwrmererthegmg it fat }éasgi@artiigly s;al't’ur@wb :RYO)R11;
are independent |y

are t or fferent an

C-6 8 éoqq'@f'y?ﬁﬂ Ikyerr Beig¢re®chdr R6 and R7 nay form
a 5 or 6 nenbered saturated, unsatured or aronmatic
carbocyclic or heterocyclic ring wherein the

Ri1,RtigrBoy aré indapemdeotty lsemshedatrorrem groupe:dn’sisémgactfdmdrogen

Cs. eé\fqﬁéé%gf&( ? NQCVQP%EH‘MEFQQ 1R|qyg oarkdg % %E(NI %ngalgf%erhbered

hetéb@d?&ﬁkl\}ll ns@é G O%(éﬂsl on@(l%t%?oﬂt%(zé%l&tbﬁﬁkéﬂﬁm Sand O, 3
to 1 mqmtg(r@)jzrmtpgpcyg(qalky} SEO)RisiRg at least one heteroatom selected

fron%(%%\ﬁa@ gﬁ Z?ny' § (1 d&’%g‘?@ gﬁ%r]o%}ylr?&m%ns&@g PEL?&S'[ one

hetepeattolrmléeyede(ﬂ LfroaheN SCEAIROL; whereth R kY IR, PIRNY | dreCptionally
cycl oal kyl; or 5 V‘D 2007/ 115822 PCT/ EP2007/ 003186 14

SUb%tftU'@dn‘ﬁ Ope@PrdueigrBeed, unsatured or aromatic
het erocycl yl conprising at | east one heteroatom

selected fromN, S and 0; wherein Cl.6 al kyl, phenyl,
or a@Befabotitec bazdrklglqr aamluiar’macmuucaw ad:ceptablerﬂaltdheréqf whereln
substituted with one or nore Rio;

)
N
O
is excluded.
In a preferred embodiment, X is O, S, SO,, CHz, CHR4,, CR1aR1b, CH(halogen),
C(halogen),, C=0, C(O)NR;,, NH or NR1,, wherein Rq, and Ry, are Cy alkyl, C.

s alkyl Cs.0 cycloalkyl, Cs.10 cycloalkyl, Cis alkyl 3 to 10 membered
heterocycloalkyl comprising at least one heteroatom selected from N, S and O, 3



Rio is independently halogen; CN, OR,; S(O2NR'R'a);

S(O N(R11R11a); S(O 2R11; N(R11l) S(O 2N(RllaR11b);
WOSRDI1583¢R11R11a); OC(O Rii; N(R')C(O Rlla; PCT/EP2007/003186

N(R11) S(0) 2R11.; N(R11) S(O Rlla;

N(R11) (O N(R1laR11b); N(R1i9 C(O ORlla;

OC(ONRRa; oxo (=0, where the ring is at | east

to 1 ot tl%gz&%w&ﬁoqﬁ&l é?.qgge,r@,i?g arF{’eglstké‘n? E{Petg{%ltérpeselected

t f
from g‘/{ﬂﬁggﬁ@ \Wer%ﬂ F{ﬁ ﬁﬁd angré BEtr?ﬁ%%dgg%téggfﬂﬂwyeﬁe or more

Ra. C:erripiDLn'ydsl |oaMklszh Xmaasraglhyborm t@ ot NRender mare preferred. In a
e AT A S P N L

het erocycl oal kyl conprising at | east one het eroat om
selected fromN, S and 0, C6_10 aryl, 5t
In arrptaread wenkodianept, Bonisr Csisnakul: %a@dkyd)rféew cycloalkyl, Cs.10

oyclfl EuaTHES 3, T marERee Ry Ploa K ERibrlshy afgast one

hetdt@atam seloeteabfront N, smhrdug) 08 nbammbelﬁedchbterocycloalkyl
acceptabl e salt thereof wher ei n

comprisingsab east g heferpaiam e%@dﬁrae%mmg& Ssar)d @ Ceapanyl, Ci-s
alk% N&W éﬁ %Qra/l gﬁl(n@ Pﬁeﬁ)lga%tﬁgj%hg%zg%t%@ g%l@cted from
N, &8l kgd, OC Gi-6 alk}dstﬁB hb@emquommprrslnglsatl(heas}cbwl hateroatom
seisgn 20 Ky S SO TRTRR 5 s, S E SERRLNY i e gr more

Re. MUteBver3 c%ﬂﬂﬂslég?%%?ing@ﬂlﬂ%o%é?@%lﬁ@ is 151 st Qlk%poptronally

menber ed heterocycl oal kyl conprising at |east
subpiitutabwitb necdrgBpERIhalogematpms, &ado wclwbyle Ard m bO srmbered

v R B EHPHAPRRbY SR R R AR, P gpronaty

beinPsabgtitbier Wt oh® & midaé tR4; Wraif Y iPNR LI Rednay form a 5 or 6
enbodi nent, X is O or NRia, even nore preferably

merabﬁf%* satusatedbparivEred quanomatc etgragyclic GI‘QGW&'P @“a and the
N afgh 10 wbGH BRYHL atfainkd 4 ¥id@kHiedcl 0 a1 kvl 3 to

nenber ed erocyc rising at |east one
heteroatom sel ected from N S and 0, 3 to 10 nenbered
het e cl oal %
Also pre err d are compounds, wherein R, and Rj are independently selected
from hydrogen, Cie alkyl and Ceg1o aryl. More preferably, R, and Rz are
independently selected from hydrogen and Ci. alkyl, even more preferably from
hydrogen and CHs. In a particularly preferred embodiment, R, and Rs are

hydrogen.
Compounds wherein Ry is hydrogen are preferred.

Compounds wherein Rs is selected from hydrogen and halogen are preferred.

Compounds wherein Rs is hydrogen are particularly preferred.

The present invention also relates to compounds, wherein Rg is selected from
hydrogen, halogen, —C(O)N(R11Ry1a), “COORy;, and a 5 or 6 membered
saturated, unsaturated or aromatic heterocyclic ring comprising at least one a



conprising at | east one heteroatom selected fromN, S

and 0, C6_10 aryl, C1 6 alkyl C6_10 aryl, C5 10
woreet#rissryl conprising at | east one het er oat o®PCITEHPRA7H03186

from N S and 0, Cl-.6 alkyl C5_10 heteroaryl

conprising at | east one hetf\q*oatom selected fromN, S

and 0; wherein Rl is option |y substituted vvith one

d defi
neteRafEE st ORGSRy ARGRE: Giald0PtS, il Fat QTG 26 or 6
merfABErcd saRIr&telal QR AR %lccﬁéfe?éésﬁdhb rifg Tdrfpriding at

menbered heterocycl oal kyl conprising a tero tom
least one& ketereatpmoseladted from NdS.ianthOl y  bei ng

subs ted with RO0LE Lor b X.is NRla
Ty Rl 5SSt BT ol samdd clrom, thErBbes. e Faigoen. -
C(oémmm&) heiPr@OOR|«¢ ring with Rla and the N atomto
whi ch they are attached are nore preferred. Al so

preferred are conpounds, wherein R2 and R3 are

H&Eﬂwﬁ?HW é?&af‘& b‘#ﬂ%%‘ ﬁ\gﬁ'{:@ f;n}ren%é‘ 5k 6 Afinbered

saturatéeipems&attlrb;ecsek em)méuf:rlmtemcm@emgacdmﬁhsﬁgahkléast one a

netGSRRISNR SPIRCTSA DB Bh 1o TR RIG A% 18 AuPfRierPg Smbodiment,

R, '§“g§ . Corrpounds wherein R4 is hydr ogen are
erred. Conpounds wherein R5 is selected from
hydrogen and halogen are preferred. Conpounds wherein

R5 is [ articul arl ferred. The present
Corppprtis WHEEE Ber PuBBger el uher ei n Ro' 1 <
sel ected from hydrogen, hal ogen, -C(O N(Rl11Rl1la),

-COCOR11, and a 5 or 6 nenbered saturated, unsaturated
In ope asperhitne PrRSGIt dRYRNTION relatgs & APMPSUAYS Athareisis,dkeand Re

cro Byl B0A 1 SE T SRRk WA 35 P g v

hydfogen énd Re g s¢ledtesbfrornatuetiney GO HraaideG(O)NIds.omat i ¢
heterocyclic ring conprising at |east one a
het eroatom sel ected fromN, S, and O . In a preferred

@%ﬁﬁf( %r{%% §§hé }ré@éw&n&@o I{J;%t%%ogﬁ ogﬁ@étﬂﬂﬁnwherem Re

togdthier agtbnRefotrng et Beor Gi mienik@eréd reaturated, oungatuatde rogdaromatic
heterocyclic ring comprising at least one, preferably two, heteroatoms selected
from N, S, and O, preferably N.

The compounds of the present invention may contain a halogen atom preferable
selected from Cl, Br and F.

Particularly preferred compounds are selected from:

@[O\/CH
N



saturated, unsaturated or aromatic heterocyclic ring
conprising at |east one a heteroatom selected from N,
wo3po7ansk20 are preferred. In a preferred enbodPCEMP2007/873186
i s hydrogen. Conmpounds wherein R8 is hydrogen are
preferred. In one aspect, tpe present invention
relates to conpounds wherein R5, R7 and R8 are
hydrogen and, in another aspect, to conpounds wherein
R5, R7 and R8 are hydrogen and R6 is selected from
fluorin8, COCH and C(O NH2AJNn gdoth CH%spect, t he
P RSE i ntion rel at eg gonpotrids Wwherein R6

I 5O

ltoge her wWth R7 forns a 6 menber ed saturated,
unyiurated or aromatic Ngetgregcyclic ring conprising
a easfy one, preferably two, helNeroatons sel ected
fromN,|S, and 0, preferably N
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OH2ZNO'V" O N N\ S N The follow ng conpound is
wormerlipaet i cul arly preferred O HZN/ O N NPCTEPR07/003186

Typi cal nethods of preparing the conmpounds of the

i nvention are described bel in the experinental

section. The potent 4 nhibitory effect of the conpounds

of the invention may| be determ ned by in vitro enzyme

assays as described’\n uples in nore detail.

Phar maceuti cal | WeHccep % s 0§ the conpounds of

the invention of fornu 1) can _pe formed with

adi pate, al gi nate, ascorbatgygagsfartate, benzoate,
benzenesul fonate, bisulfat butyr at e,
citrate, canphorate, canp ate,

cycl opent anepr opi onat e, di gl LN:onat e, dodecyl sulfate,

OB OIBRCBII AR B BRI T

hydr ochl ori de, hydrobray de, hydroi odi de,

2- hydr oxyet hane sul f ondal e, Iactate mal eat e, net hane
sul fonat e, 2-napht hgl,ere e i cotinate,
nitrate, oxal ate, patoate |nate rsul fate,

3- phenyl

I
(L

Typical methods of preparing the compounds of the invention are described
below in the experimental section.

The potent inhibitory effect of the compounds of the invention may be determined
by in vitro enzyme assays as described in the Examples in more detail.

Pharmaceutically acceptable salts of the compounds of the invention of formula
(1) can be formed with numerous organic and inorganic acids and bases.
Exemplary acid addition salts including acetate, adipate, alginate, ascorbate,
aspartate, benzoate, benzenesulfonate, bisulfate, borate, butyrate, citrate,
camphorate, camphersulfonate, cyclopentanepropionate, digluconate, dodecyl
sulfate, ethane sulfonate, fumarate, glucoheptanoate, glycerophosphate,
hemisulfate, heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide,
2-hydroxyethane sulfonate, lactate, maleate, methane sulfonate, 2-naphthalene
sulfonate, nicotinate, nitrate, oxalate, pamoate, pectinate, persulfate, 3-phenyl
sulfonate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate,
salicylate, succinate, sulfate, sulfonate, tartrate, thiocyanate, toluene sulfonate
such as tosylate, undecanoate, or the like.



sul fonate, 3-phenyl propi onate, phosphate, picrate,

pi val ate, propionate, salicylate, succinate, sulfate,
wo00vuamee, tartrate, thiocyanate, toluene sulPCOFRR@7/003186

such as tosylate, undecanoate, or the like. WO

2007/ 115822 PCT/ EP2007/ 003188, 29 Basic

ni trogen-contai ning noieties can be quaternized wth

such agents as |lower al kyl halides, such as nethyl,

et hyl, propyl, and butyl chloride, bromi de and

L ,

Bds‘i@'hﬁr%geﬁ c’ﬁrﬁ n%j{ﬁoi’él}[’e%atdr{‘ﬁe ‘au%?érh ed. \ﬁi'tt‘?tsE% agents as lower

but yI", and | 'ong- ain al
alkydxlhaileiessw@nhaas deethy), etyt, ypropryyraml ybutalndhl@tidar \dromide and

o BhS IS IR s AT B B S BT S, tong

chaf Hikye halidéek %D@h ddPbecyr miuglt anszltéwd %bé/a@bbmoﬁaa bromide

Phar naceut i cal thaCCG pt a asic addition salts

andnigdides eu@ralkyl halides dike ceenzy! amt pbasethys ddomidas,eor others.
witef Solibfe B HispeldtbieoBRkis B thacbytiAres, Sor num

salts and the like, as well as non toxic anmmonium
amoni um and am ne catigns, i ncludi ng but

PR GRl SCRIARBHPATE SQTameaNs | Bakgn: bih are ot limited to
caﬁiﬁﬁéngt%'ﬁ@?i'Wélﬂﬁhné“%ﬁ?%lﬁéﬂd&%aﬂﬁ'nﬁ@%@’é@éﬁ ?sodlum lithium,

am ne, triethylam ne, ethylam ne and
poltaSeeiaumccalemm rrepgeesautratallumlrmm sal& anéthe likerag well as non toxic
formati on of base addition s ncl.u

anggﬂgmmiaﬁtgranymmq ) aga]lq{gme%pgﬁ, H'g:ludmg but not limited
to N-arktvHiudR: 0ltegamens/laMniBHibw! - t@l’rgéﬂh?ﬂiﬁﬁ\%mdm butydthylamine,

am ne, diet hylam ne,” et hyl endi am ne, ét hanol am ne,
dlmetéwlmnmeanﬁnﬁeethﬂiapung,z tithglaminge ethylamingl and tthewliken Other

re rsrgghag' bdgrfn?rﬁg‘ u%%fuﬂpg'tﬁgf%ggﬁ}’éé %l Qgé%:egcgcg{ 6# salts include

behaazethires . didyutolness eamhine| hydrdbing NawptHys-Esglichmine, N-methyl-
utoneric forms. Furthernore, the present I nvention

Dsﬁ@ém SnphPybs  Aming; o iBNYaMiRG, oetwwmmnc%thanolamme
dlégﬁaﬁélgmlget g §zihBVERY 'tﬂgua d HRUdLRg Witr? a‘?ﬂf\q Egﬂgréuch as

di ast eréoners. I ndi vi st ereoi Soners o
argioimeo lysiie, ardbe tikeg to the invention can be
substantially present pure of other isoners, in
adm xture thereof or as racemates or as sel ected

Cohgo@Riss OTefHe f&ﬁn&lﬁe@)h%ﬁ' Bet El%steﬁf s TRURARA e'he present
refers to (i) roduct. of metabolism

invention compnses aII automeric forms. Furthermore, the present invention also

comprises all stereocisomers of the compounds according to the invention,

including its enantiomers and diastereomers. Individual stereoisomers of the

compounds according to the invention can be substantially present pure of other

isomers, in admixture thereof or as racemates or as selected stereoisomers.

As used herein the term “metabolite” refers to (i) a product of metabolism,
including intermediate and products, (ii) any substance involved in metabolism
(either as a product of metabolism or as necessary for metabolism), or (iii) any
substance produced or used during metabolism. In particular it refers to the end
product that remains after metabolism.



i ncluding intermedi ate and products, (ii) any
subst ance involved in netabolism (either as a product
woghomas®Rol i sm or as necessary for netabol i snPCTEP2007/003186
(ii1) any substance produced or used during
met abolism In particular itysxefers to the end
. product that remains after netabolism V\D 2007/ 115822
PCT/ P2007/ 3 86 «30 As ,used herein the t
S PP eetaci0) U Snopetye 0 g a drug that
exbhétlts &?‘eﬁfté %ftbl'f ?nétéf)éﬁé Protiesges MhihiP Hd Bolly RBRYER to a usable
thin the body convert It to a usable or” active
orfagtlne form( p.r)(u)aassmagtame; thatagives vise toi 8ephasmmcologically active
c al | | e metabol t hoaugh not
R8BI A hot it ace 18] 92 Macalie el JS0A (e
herein the term "C3--10 cycloalkyl" refers to nono- or
poI yqu/d ic carbocyclic alkyl substituent or group
hereip the riefg) aConms, Celealkyls refges dpr opgNQ- or polycyclic
t I , cloh \
caPé/&{yBEé‘ Aiky I gMBétﬂH?Hlt Wrt gFG(fp fcifd 3 (f H@eﬁ@é'étoms, such as

ten opent adi
cyclxz)pkcmye,xewdlobluybl cdyebomélnm,yl cydanéxyhept:y&ﬂgﬂ\eptyl cyclobutenyl,

cyRBROIRIYE ey obeiadiany . SHEIRmg M oFySIBRSEHARYY!. fugloneptenyl
cy&lBﬁebt Thecﬁ/glgﬁsf%ﬂerﬁlla' Mﬂhyd?&?e&seﬁaﬁ}ﬁhﬂe‘?\ea' 8\“9 indene,

in co |nat ot'her te such "as 1 n al kox
adamaéﬁ)sl arcaabaianyl aingftbedikey C1_4 strai ght or branched
al kyl / al koxy group such as nethyl, ethyl, propyl
(iso-, n-), butyl (iso-, n-, sec-, tert- ), pentyl,

Thieterin “OE} RORY agtlh@d/hemlﬁmwe (drSiﬁ corfibihatiBHIWMY other terms
( | so-, n-, sec-, tert- ent OX&’ beXOX nor eover,
3

sugheas eirmalkaxys rafars| to a@s@uanowre bin Galkystrajglafuer branched

oAREE TSP S SRIAET 40 AT TRO TP B . o o
pathngMEd?eﬁwy,l gt‘r{mxg P?dewle(ﬁsn- hal @gthrery (f@d-erns $ec-, tert)
a, ha atom sel ected fromfluorine, chlorin

PERIAXY; ?{%xomdm%e%@refte%srry féw@ﬂ"% alsq E‘ﬁ!%’ﬁsn@” alkyl group

WHIEH hdyf 86SaRP b)(yécédlﬂ{ -3 chgﬂﬁeaﬁc?rrﬁﬁ éyéué)s'hﬁft%a%{rp h&logen to

nono- or bicycl1T aromatic group havin

foraah iether rdhalogeratedethehgnogpn opt i onal ly one of the
rings of the bicyclic structure is aromatic and the
other is a carbocyclic group, such as phenyl, 1-

Theawﬂtrh%aloéerﬁ"aféﬁm’ ko d mARHEN atd?ﬁaéé!écteézﬂr@rﬂnﬂuonne chlorine,

fl uor enc}/ 2 4-
bromine, iodine, preferably fluorine and chlorine, more preferably fluorine.

The term “aryl” refers to a mono- or bicyclic aromatic group having 6 to 10
backbone carbon atoms, wherein optionally one of the rings of the bicyclic
structure is aromatic and the other is a carbocyclic group, such as phenyl, 1-
naphthyl, 2-naphthyl, indenyl, indanyl, azulenyl, fluorenyl, 1,2,34-
tetrahydronaphthyl.

The term “heterocyclyl” refers to monocyclic saturated or unsaturated heterocyclyl
groups with 1 to 4 hetero atoms selected from N, S and O, with the remainder of
the ring atoms being carbon atoms and having preferably a total number of ring
atoms of 3 to 10, such as morpholino, piperazinyl, piperidinyl, pyridyl, pyrimidinyl,



t et rahydronaphthyl. The term "heterocyclyl" refers to

nmonocyclic saturated or unsaturated heterocyclyl
wWOogrwupss2ai th 1 to 4 hetero atons sel ect ed fr oRCREP3040053186

O, with the remainder of the ring atons being carbon

atons and having preferably g total nunber of ring

atons of 3 to 10, such as nofpholino, piperazinyl,

BB, seps Rl o adonfcpiaoit aasayy hiopheny

diupzolyl, tetrazolyl, pyrazinyl, triazolyl,
or‘ﬂ?;r_% zhenyl or furanyl. The term "heteroaryl " refers

to a nono- or bi cyclic arorratic group vvith 1 to 4

|
THRC B RyrSfas doL o BEVekk pbbmbti doup with 1 to 4

heké’rw iy SERCER Yrofh N9l aktl D ekt fthé I rBehaM @B oL the> rihg atoms
Exanples without limtation of heteroaryl groups

bemggcgr@@n aemsancbhaying yreferaply la, total tmusmgr, of ring atoms of 5 to 10.

BERS VFON AR A ¥laseloBriZABLEH a8 SAER 24 benzashiany. fury,

thlbﬁyll; agena0thiengp xtiazolyl, |hﬁ@éiblﬂ20d»§dzoly®,yfdx@kﬁdzolyl thiadiazolyl,
ranyl t et rahydr opyranyl, pyrazolyl
be&apﬁw%gh triagg i: herazglyl; ﬁexamlvl @Qifﬁaé@vlyl pyrrolyl pyranyl,

| d
SIS, AL b Ao, ey
beneoxamjlyiy I herizatrridazdlyll, ,indelyl orsbmulphﬂgnpyrazkue)rl,z aipzinyly Ipyrazine,

t”?%wdﬂm%ezﬁfé g‘r 2 l’phLer?&@M E’F‘Z%@?Reiﬁ%’{yrongenzopyr'dy' and

beROiMitiasbIPy 2 thlenopyr|n1d|ne conpound of the present
invention as clainmed in any of clainms 1-23 and
optionally a pharmaceutically acceptable carrier. The

o B 4 o BRGS0, e Bl Bomposions

coh’qﬁis&‘@eatthbrwqﬂmmﬁérddrﬁMMd wf It’rﬁ@b@ésfe?ﬂ iBvéntion as claimed in
nposi tions, wherein the additiagnal therapeutic

anwéma'rr@ 1s@B andeeptianglly aRhaimassutically aceeptakla casrier.
| ong and short acting insulin anal ogues, sulfonyl ureas
and ot her antidi abetics derived from
Thehplarotaaiutidalboempositipndadcoveingrig tagepresesuitiveation may further
statines

T T LAY R RV ——
wﬁéﬁ\élﬁ:qtﬁé%%;ﬂgirﬁa\llgﬁ‘egggéﬁﬂﬁ bgéntslg%*élét‘ie@'frbhﬁhﬁﬁdiabetics like insulin,
Ionagntalndygr?ért acting insulin analogues, sulfonylureas and other antidiabetics
derived from thiazolidindiones, lipid lowering agents such as statines, fibrates, ion
exchange resins, nicotinic acid derivatives, or HMG-CoA reductase inhibitors,
cardiovascular therapeutics such as nitrates, antihypertensiva such as B-
blockers, ACE inhibitors, Ca-channel blockers, angiotensin Il receptor
antagonists, diuretics, thrombocyte aggregation inhibitors, or antineoplastic
agents such as alkaloids, alkylating agents, antibiotics, or antimetabolites, or anti-
obesity agents. Further preferred compositions are compositions wherein the
additional therapeutic agent is selected from a histamine antagonist, a bradikinin
antagonist, serotonin antagonist, leukotriene, an anti-asthmatic, an NSAID, an
antipyretic, a corticosteroid, an antibiotic, an analgetic, a uricosuric agent,

chemotherapeutic agent, an anti gout agent, a bronchodilator, a cyclooxygenase-



bl ockers, ACE inhibitors, Ca-channel bl ockers,

angi otensin Il receptor antagonists, diuretics,
wothesrtseeeyt e aggregation inhibitors, or anti n@CPIERQG7©H03186

agents such as al kal oi ds, al kyl ati ng agents,

antibiotics, or antinetaboliges, or anti- obesity

agents. Further preferred conpositions are

o BRGS0 LA SR e, o
le KA hAfagopt 04 @S?id%téﬂll é’@ém' ghtibddie& of fr'a@ﬁ%nté‘fhereof against

antl-asthnratlc anti pyretic,
cytakinascard seloble parfhs ﬁmgmems) Icyat@kmearlegeptoas a

uricosuric agent, chenotherapeutic agent, an anti

gout agent, a bronchodil ator, a cycl ooxygenase WO

M&@O&Sd@ﬁ&ﬂ? ﬁ%rﬁ&@@b@ﬁfﬁb&ﬁds%cﬁ as\AuURdrONPHR insulin, human

steroid enase i nhibitor, an
lemﬁnehddwsnt%sn%mageﬁwm dispreukipsyline Aspiart.agorinselin Hlargine,

atéﬁ(dlB%?édp?ol% erﬂ&tog?&io’l %&é, CHenéF@&lmf@ n%|6|h8§<§§éng ol, pindolol,

gal hst dki nes and ragnen
prcg&nﬂdolmebmmpﬁom plumbetqtalttmpirafdlq{ sathlet,r edrtadll, nadolol,

nd as. human NPH i nsulin iman | ente or .
caatgh o ety AT ORGu! AFIOHBIY oNIGHYR. n SSHIEIN, - diltiazem,
en@faer%erarqllagoﬂl%}ﬁa,m ﬁ&ﬁ@ﬂ)r‘ﬂ' Fa&tbgﬁf?:l]lgin%k),nl, benazepril, ramipril,

nmet opr ol o rolo
peﬁﬁppelnoqullnomll ndednslolapribr omﬁsalaﬂ,, ldsaptaop avalsaftan, telmisartan,

ep@g%oloi+1és%ﬁ$ri&9@rﬁ%hlﬂfq%al gddplpﬁr% atdﬁx?,lo@%lg{qqald&olnoel 'mefruside,

furdiseaide, Phéndraflsethiazid, tthmtdraAéNienhyiialazid, | acetylsalicylic acid,
ver ap anm | gal | opam | ui napril, captopril,

tlrwfit@mld&',udlpyr@érma@le;ﬁrmlppl rrartlppmst tror@@an@b;ﬁntlflbatlde clopidogrel,
plrgﬂfda'?r?pét‘)élxmﬁbaQFé? @Préulnvaétra%ﬁéatyéfaﬂdr rqearféﬁl&lbrate gemfibrozil,

sar't an eprosar
etdfylinpclofibrade hetafibidée, fmwaeteamedlowabtaIMt plavésitatin, colestyramide,

fur osem de, bendrofl met hi azi d,
CO[erm%F'aﬂf"é&znex driifetinale, | ‘Pljl $UGAtRAL cagigirgox, nebivolol,
gIﬁde"ré!ﬁlt*é@é‘ Hebsoidy " 718 gtr%ta” go‘éeftﬂopl initrate, - pentaerythrity|

| oprost-tronetanol, epti ti ogre
tetmmua@canﬂaa@mde nulazeprlbpumnldll sepmaattatu mVadlpln metoprolol,

dogFaiy aeSsr i o R Sn R ebdl. pragtiBer iamal. clonidine,

vineasalRalorls And GPla Rﬁdéfs%ﬂdiﬁas \Mﬁl@éﬂd Rihcridéh, virRsin Qlinorelbin,
ni cotinat, inosit ni coti nat, H)I nox, nebivol ol ,

POQPQB}QM@XIH@ desivativess @éQﬂQﬁ'@ieteﬁtm@ @llgtating agersbnitreso ureas,
N- Q)'s ' téﬁélﬁgué’gm %?é%f)nfrl id! €tdsd thh%ﬁtg il F;ﬁ%lgﬁgféw d€itosfamid,

azepr] ura prosa’rt an,
mlmxaotrool oidarubhomz @IX0rulioing | (HI[EFO’mWInJTDNﬁI‘Oﬁﬁydm, dactinomycin,
acebut ol ol rP\ ine, trapidil, clonidin )
daptomycin, antimeta 0|tes such " as cytarabin, fluorouracn fluoroarabin,
gemcitabin, tioguanin, capecitabin, combinations such as
adriamycin/daunorubicin, cytosine arabinosid/cytarabine, 4-HC, or other

phosphamides.

Other particularly preferred compounds are compounds such as clemastine,
diphenhydramine, dimenhydrinate, promethazine, cetirizine, astemizole,
levocabastine, loratidine, terfenadine, acetylsalicylic acid, sodoum salicylate,

salsalate, diflunisal, salicylsalicylic acid, mesalazine, sulfasalazine, osalazine,



vi nca al kal oi ds and anal ogues such as vinbl astin,
vincristin, vindesin, vinorel bin, podophyll otoxine

wogerivmag2ves, etoposid, teniposid, alkylatingPayaree)7/003186
nitroso ureas, N ost anal ogues, cycl opl onphani d,
estanustin, neiphalan, ifosfgmd, mtoxantron,
idarubicin doxor ubi ci n, bl eGnycin, mtonycin,

t dapt.o ntimetabolites such as
aceHPRRIET | IORPRIAAT. | Slohr aBIoHoGere Ry, ketorolac,

beir'aé}ﬁéﬁ‘f&ban CHREES én’crﬁemagybﬁr‘uensac?dmthlﬁ‘l%tlcone simeticone,

I 'amyci n/ daunor ubi ci n, cyt
doanpdridonsi, dvr@ymdomalnmd aloemetaomeot hmcemhbsmm@mfées naproxen,

oo TR R A SRR B i oenac

aclf, prRiARAAGhe, COlyphieAblfazons! 82@16:@ azoné eMMé’sﬁﬁ@b' Rfstamizole,
| oratidi ne, terfenadine, acetyl sal i cg ic acid, sodoum
a

lefymiansigeat eforicoxibs allenagola, f |rur$|09m>sto Inacgeedamaty | ageclofenac,

BTSRRI oM AR 835L TR, Papodin, dapson

prédisomé, hagiradnisolon)dadriamtindinec, tiekisaprdien) ket@é)(drﬁ@thasone
bet hanmet hason, budesonlde chronogly0|n|c aci d

flugiselidle c steuterql msalmstasol, inshpialingdheopmling| 6pffaiRpd, naproxen,
ghﬁéb%opro e%ﬁﬁ?ﬁgxagfé‘?{e‘? %pg' blgégég{) i rk?h%rllﬂﬁﬁﬂab hyaluronlc acid,

Ubri oxapr ozl
lndmrﬁetammec q:!rbglunnmfat:mbendimateataci dydnngzhlmnd)qwnee chloroquine,
phenbut azone, azaprgpazone i mesul i de, netam zol e,

inflisma, 2plaBamat AeGaPHn g@ﬁa%{‘lﬁ@ Iragijupa shisgids, tiaprofenic acid,
degg%t%@%f@ﬂﬂ oméﬁa‘?ﬁ Igfaaéfed oY?éiﬁﬁWéQroﬂPi@ﬁ?aq IQurothloglucose

OXI nazon, , 0Xapozin
cofohizine sonalloplnmbil solprobehecidnTi rsrmllfmpgfraztme bupberﬁzbmmarone

callATREETR, OO [HeICIaIobi 1S IORARP oy IATZUMAD, idarubicin,

do‘inﬁﬁ’&ﬁm Bﬁeo?h'yélﬁt € midnffeh, C CRActirtoRhin Of Qthomycm cytarabin,

adal 1 mumab, hyal uronic acid, 1ndonetaci
fluprawyhgihet acifluerernabireat e geyrm@ioychl or dl@guaegn capecitabin,

B ESerl, BBBe, SePATRES AL e, o omer

phaepkaniduspf eieridimamirola . hyhRiPoSIENO0Acid S Qstepltation, arteparon,
aur ot hi omal_at e aur ot hi ogl ucose, col chici ne,

glugasapupenbiTX roluelRelsagmests of m;ralfomeptor (such as etaneroept
b
(EBSRAY SR O3 "ATBEER TR SRR 88Ty, (Romicaco

natalizumab (Tysabri) and adalimumab (Humira)).

It will be appreciated by the person of ordinary skill in the art that the compounds
of the invention and the additional therapeutic agent may be formulated in one
single dosage form, or may be present in separate dosage forms and may be
either administered concomitantly (i.e. at the same time) or sequentially.

The pharmaceutical compositions of the present invention may be in any form

suitable for the intended method of administration.

The compounds of the present invention may be administered orally, parenterally,

such as bronchopulmonary, subcutaneously, intravenously, intramuscularly,



doxor ubi ci n, bl eonmycin, mtomycin, dactinonycin,

daptonycin, cytarabin, fluorouracil, fluoroarabin,
WOgeemiissRi n, ti oguani n, capecitabin, PCT/EP2007/003186

adri anydi n/ daunor ubi ci n, cytosine

ar abi nosi d/ cyt ar abi ne, 4-HC, 3pr ot her phospham des,

penicillam ne, a hyaluronic acid preparation,

int%@t_eer %;{r][yoﬂﬁt@tﬁ'ng &r}@%e_@%ol ur?{?_:gmfurgS% ntSbduraIR/, locally
or@@énb@lﬂﬂhﬁ%ﬁ haPdsid, %tflﬁ@ﬁgllyﬁfb%lﬂgéia?ihmré%eé%rﬁ@gﬁér rectally

nat al I'zumab (Tysabri’) and
angi the Ué(eapprdma@teedlnliyfqrhwlapimfsooptibnaliydiowngrisiw@ | ¢oriventional
ht e art.t ?nEounds of the invention and the
PhagREeYicA yﬁ?@?ﬁﬁg’ﬁ XCIREIS- nay be formulated in one

singl e dosage form or nmay be present in separate

dosage forns and may be either adm nistered

Exetiedgi taak |payi be uged ha dhee fermuiation okqgthent plrampaceutical
coﬁﬂ:)% FJ‘?’{) ‘?etWe' Fhs SR nﬁlbﬂnéorﬂi)n%? c?rrnge?fﬂbehlcles diluents,

n may 'n an orm Sul

solvehwdmth’rmélodonbhm mlebm@lkl soch The emmtw,naboplbpanol and
i nventi on may be adm ni stered ora

poiyhe .fr;e %ﬁ g}s such @s %MC‘H}F‘: m%‘ﬁim%'llﬁaﬁyc as soyb%an oil, coconut

: _
oISt oL SRR by B SBERASE Y ¥R, sron

myristatat hboaldry, adjanaotis; nwsblqbilizersznsﬂnmesnmg yagents stablllzers

subdur a .locally. rto V|.aiont her e
diiBrRBtR ditaRf iicating SBEES hirétiRe cBBnt S PRl wetting
agafts, t Bespdriding Nagestgeswsbienfiryy nagetits, O%I&Bhtsonﬁb\l/d/rs coating

conpri sing conventional pharmaceutically acceptab

ageRrts, ireper/ativRei pnkoxidantaaprorgssing ageats, rﬂftlﬁede“Very modifiers

o A Ly P8 LABERY LFPLpn ST GHARE ot

maehdsaeoharidess Odisacthandes) staromneyatine; eélinbse Sn%thiilcellulose
as et hanol |so}g/ro panol and pol yhydric al cohol s _such
sodwiny| yeaPexymetadi neellubpses sqghtr%%e soPydrexyBrapyl-B-cyclodextrin,

f: nseed oil,
rol Yo, ) KRR eRdh R SREnsice Rt

nyristate; binders, adjuvants, solubilizers,
hi ckeni a nts lizers disintergrants, . .
Ot P08, e Scen ROl A B SEYEL® described n
RePAMbtdr's PRarmRidutiBal SRusiHes, MYSEeddi MEcRIROBIFShing Co., New

sweet eni ng agents, colorants, flavors, coating
Jersey (1991).

Dosage forms for oral administration include tablets, capsules, lozenges, pills,
wafers, granules, oral liquids such as syrups, suspensions, solutions, emulsions,

powder for reconstitution.

Dosage forms for parenteral administration include aqueous or olageous
solutions or emulsions for infusion, aqueous or olageous solutions, suspensions

or emulsions for injection pre-filled syringes, and/or powders for reconstitution.



agents, preservatives, antioxidants, processing

agents, drug delivery nodifiers and enhancers such as
wocadcitssmphosphat e, magnesi um state, talc, PCT/EP2007/003186

nonosacchari des, di saccharides, starch, gelatine,

cel l ul ose, nethyl cell ul ose, odi um car boxynet hyl

ceIIquse dextrose hydr oxypr opyl - B-cycl odextri n,

oRgableMet i Rl SHraaoh £35yis ey Fbhos. Gerosl,
mééFédO'aQFBs%lé‘rﬁaﬁ@&&hﬂ\éﬁﬁefd&aeuﬁ@r@ A8, ?nedlfated patches rectal
Phar maceut i cal Sci ences Mack Publi shi
suppoesitaxes, andioseyu(alo9l) . Dosage forms for oral
adm ni stration include tablets, capsules, |ozenges,
pills, wafers, granules, oral |iquids such as syrups,

Theusneoat sinhe cfo@hpauméf th@'ﬁtb%rﬂﬂﬁventm md#Y be combined with
reconstitution. Dosage forns for parenteral

the, gxeiiants 4@ iformulata aoﬁén@qu&ﬁageoflorm wWilevary upas) the bast treated
an8rt‘181"§%|r1§duq’£}sm585 dJf %&‘rﬁh%ﬂat.é‘ﬁ“eous or ol ageous

I'ons, “'suspensi-ons enul sions for injection
pre-filled syringes, and/or powders for
reconstitution. WD 2007/ 115822 PCT/ EP2007/ 003186 . 35
Theghgjiacsuiligals cAMPeREPNS 8% theanveation icanr B iPseducsthin 3 gnanner

knbWaUbé §é't8nt?ne éﬁ@ﬁé’@:ﬂe?son 'é‘?st@és‘é'lb%gr ‘Pérobgamgle in Remlngtons

transdermal therapeutic systens, nedicate
Phae@aaeuuczammqesr n5”§ Edanmnaok PaNolishing e, mqusey (19@1).

conmpound of the present invention that may be conbi ned

wWth the excipients to fornulate a single dosage form

In ifuRh¥PAshatR O thd rveatibn the ake df aatﬁréridwnﬁﬁd.hefddn%ound of the
node of adm nistration. The pharnmaceuti Cal

presaib dyantisnfobthe produgtienof srphaesmaseutiea eeprpsitipmfor inhibiting
thé“%@ﬂ\%yb gMH%‘”ku’?ﬂe AT |v19y B'ﬁe@m ng?@pﬁg (ﬁ/&ﬂ(&%ﬁ%@l{ﬁhf) gf further

vafanten theseofl 5¢ i‘pl’ﬁdldedl\/amk pBrtidularhfarg the . prophaatizr @Ytherapy of
1 Inafuther aspect of the invention the use
meg?b%“%rﬁ' TRHRP AR AIBRIJSTS.t FaNCYr efikhttheir consecutive

cohfbﬁ@é‘ﬁdr%naﬁ@rdléch@eﬁr ‘WHéFélﬁ/nth%fp gﬂpﬁ&@ﬁﬁg%ﬁ@py of metabolic

conposition for in ting” the activit

disgesey iof theotarkbkydrate anlmr(llpimzmabmnsﬁb)s prefdred.her
variants thereof is provided, in particular for the
prophyl axi s or therapy of

Diseases of the invention that are influenced by the inhibition of the kinase
activity of Mnk1 and/or Mnk2 (Mnk2a or Mnk2b) and/or further variants thereof
include diseases related to the regulation of metabolic diseases, such as obesity,
eating disorders, cachexia, diabetes mellitus, metabolic syndrome, hypertension,
coronary heart diseases, hypercholesterolemia, dyslipidemia, osteoarthritis,
biliary stones and/or sleep apnea and diseases related to reactive oxygen
compounds (ROS defense) such as diabetes mellitus, neurodegenerative
diseases and cancer.

The pharmaceutical compositions of the invention are particularly useful for
prophylaxis and treatment of obesity, diabetes mellitus and other metabolic
diseases of the carbohydrate and lipid metabolism as stated above, in particular
diabetes mellitus and obesity.



nmet abol i ¢ di seases, henmat opoi etic disorders, cancer

and their consecutive conplications and disorders.
wouvherahsse2t he prophyl axis and t herapy of net ab®Cirar2007/003186

di seases of the carbohydrate and/or |ipid nmetabolism

is preferred. Diseases of t i nvention that are

i nfluenced by the inhibition of the kinase activity

of Mkl and/or Mk2 (WMhk2a or WMhk2b) and/or further

variants thereof include diseases related to the

ThUSIW ahi GRoRf pretetRe | EmBoARASIAS of SWSE &FveMBR fie use of a
eating disorders, cachexia, diabetes nmellitus,

thlﬁ@@@)tmmdm%yﬁmp@u@d ﬁwgbetmngwmn ot ar plnarmaqeeaupal composition

forqt\? Zﬁgﬁﬁ‘ﬂ?@é %E rtﬁgr%ﬂ‘fﬁt T &gﬁgh%g lsgﬁgéa'% | ;gr%g ap nea and

di seases related to reactive oxygen conpounds (ROS
defense) such as diabetes nellitus, neurodegenerative
In yplsa fudtierampech At the invatiom therieeof Adhlenepupdilies 6agpound of

thegﬁno\%ﬁ% hr%?'?lt\é é‘u& 0916‘5€ b #f}b{%eﬁﬁgél%orbg{ysmon for treating or

y axi's an PYeat Sit
prexantingescytokinetrhediated disorder swhsasaammﬂafnmlamry disease.
carbohydrate and |ipid netabolismas stated above, in
particular diabetes mellitus and obesity. WO

Th%oQﬁéﬂrﬁﬁggt?tlc%g&ﬁﬁgggi%ﬂ@%ﬁQhe3§1VEHH§n re? tHR$ e#Jseful for the

preferred enbodi ment hi's invention the use
prapiyéardie\ari thecamye ot cunﬂ:ammtdrwdlse@sqa ddygarticulaofchaonic or acute

e M R R N

arthttig,hesteaapeeitis Ofjulditlel AvaUhaR tahﬁhrl!i%e dutl arthritis; psoriasis,
t hi enopyri m di ne conpound of the invention for the

enghogieemioRsiasis, ppHStHIAE Pseriasis, Bdapuratornyhowet disease, Crohn's
dls%égﬁtérﬂg r8|'éte cﬁﬁﬁﬂlto'ngg gze‘Fé(ﬁ\%khaﬁhs”EéHnlﬁée&\g' &fhﬂ?r nephritis,

as an rmaceutica
ureibmpms saipmgstlsyf obblaomtrs(eendomya:mtritm,lssp@&fyuhsf eystehsic lupus

enfli Al 36 EIREhASteE. PURRAeORS. RFIDMA: meningits,
myeNfis ar@?%bﬁhaloﬁ'iﬁeh'lh’st | éncdphaifi@t ﬁhﬂatﬁré hrthr‘o'nftroghlebltls chronic

psoriatic arthritis, osteoarthfitis, juve
obstreglivet dlisease h(COPD), ), gindilegnraatony i turegy  giseasasiallergic rhinitis,

onS A RS SRR el 4l RRSHREE Sorcaps, meumatc

endedaatitid, ¢haginktionayotdrafisatrheemant imitfal vilNe ldigease, rheumatic
aorotlllcv\(/ar:lrl\t/eI %lljslelatsles prgs(atgntrlsl t;;r?)statocys'utls spondoarthropathies ankylosing
spondylitis, synovitis, tenosynovotis, myositis, pharyngitis, polymyalgia
rheumatica, shoulder tendonitis or bursitis, gout, pseudo gout, vasculitides,
inflammatory diseases of the thyroid selected from granulomatous thyroiditis,
lymphocytic thyroiditis, invasive fibrous thyroiditis, acute thyroiditis; Hashimoto's
thyroiditis, Kawasaki's disease, Raynaud's phenomenon, Sjogren's syndrome,
neuroinflammatory disease, sepsis, conjubctivitis, keratitis, iridocyclitis, optic
neuritis, oftitis, lymphoadenitis, nasopaharingitis, sinusitis, pharyngitis, tonsillitis,
laryngitis, epiglottitis, bronchitis, pneumonitis, stomatitis, gingivitis, oesophagitis,
gastritis, peritonitis, hepatitis, cholelithiasis, cholecystitis, glomerulonephritis,
goodpasture’'s disease, crescentic glomerulonephritis, pancreatitis, dermatitis,
endomyometritis, myometritis, metritis, cervicitis, endocervicitis, exocervicitis,



urethritis, salpingitis, oophoritis, endonyonetritis,

spondylitis, system c lupus erythenmatosus and rel ated
woadbeisraes, nmultiple sclerosis, asthm, neni n@CTiEP2007/003186

nyelitis, encephal onyelitis, encephalitis, phlebitis,

t hrombophl ebitis, chronic tructive di sease (COPD),

i nfl ammatory | ung disease allergic rhinitis,
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spondylitis, synovitis, tenosynovotis, nyositis,
pharyngitis, polynyalgia rheumatica, shoul der
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coldis ZyIlple SHraISAR REPEEopt 1 ¢ neuritis, ofitis
| ynphoadenitis, nasopaharingitis, sinusitis,
pharyngitis, tonsillitis, laryngitis, epiglottitis,
Thospniohia i morenpgiemedi embodiment tofs,thigi rigventians,the use of a
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forapednaphilaRisSodirgease of HfRSHRAIdrG didcisesWae&Bh frdrhSohronic or
pancreatitis, dermatitis, endonmyonetritis,

acyipoinflammation, mbyreniciiaflarpmajery; anthyitise aeemataid iarthsitis, psoriasis,
C@P‘ﬁc?ﬁl’drﬁhta't&'yt %@vépgfs/e]a%égéggp &Ur{épﬁoé I’ﬁpg’lﬁéeage? ulcerative

ar ame erculosrs
col$t|sJ indEple, sckavsisi aitdsasthma)lsq:mmcleul osis, inflammtory
pol yart hropat hies, psoriatric arthropat hi es,
intestinal fibrosis, bronchiectasis and enteropathic

Foﬂ"tﬁé‘rp‘énl?ﬁésfé 8f the“?r@éérﬁqg\yerﬁkﬁﬁt %dth%*?gﬁ@utléah? effective dosage will

nposi tions of he pr esent | nvent| on are
gepamllydm tiomyalbeuwf Lito 560 mgkkayi peeferably éwemiabogt 40 to about 200

el ect e [0 chr oni r cut nf | ammat i an
mQhFEHD FibsT BiRreny T rour 180, B AmaRdRy wieh may be
adpfmisicdsd on&@Pamultuﬂrblowmt ory bowel disease, septic
shock, Crohn's disease, ulcerative colitis, nmultiple

sclerosis and asthma. Thus, in a nore preferred

It GTRRALPERi ! RbRel &Y TRA! PdMEABSE 1&el 3f the compounds of the
invention for any particular patient will depend on a variety of factors such as age,
sex, body weight, general health condition, diet, individual response of the patient
to be treated time of administration, severity of the disease to be treated, the
activity of particular compound applied, dosage form, mode of application and
concomitant medication. The therapeutically effective amount for a given situation
will readily be determined by routine experimentation and is within the skills and
judgment of the ordinary clinician or physician.



pyrazol opyri m di ne conpound for the production of a
phar maceuti cal conposition for the prophylaxis or

worhevapse2zof i nfl ammatory di seases sel ected fr @QTEPR@TI063186

Expmpieals

or acute inflammtion, chronic inflammatory
arthritis, rheumatoid arthri4ds, psoriasis, COPD,
i nfl ammat ory bowel di sease, septic shock Crohn's

di sease, ulcerative colitis, multiple sclerosis and
Exgg?ﬁﬁa i s provided. For the purpose of the present
invention, a therapeutically effective dosage w |
generally be fromabout 1 to 500 ng/day, preferably

d;yxarmplqsOObmﬁparacion ofgthecompodts f the invention

preferably fromabout 10 to about 100 ny/day, which
may be administered in one or nultiple doses. It wll
Gderabmyathatiedmethodscfor tthat copfsolnds déf ahecgVetion, their
t he compounds of the invention for any particul ar
depiyativgs afd prefaFseison a variety of factors such as
age, sex, body weight, general health condition,
diet, individual response of the patient to be
In theclalleding severél getmral synthétiometisadseaiet gesuribeke
di sease to be treated, the activity of particular
conmpound applied, dosage form node of application and
Row@@@oni t ant nedi cation. The therapeutically effective
anmount for a given situation wll readily be

determi ned by routine expegpFnentation and is within
the skills and judgnent e ordinary clinician or
Ghysi ci an. 07/ 115822 / ENROO7/ 003186 38
xgaples Exa dn. Exanpl es of Lpr eparation of the
ALY} . e .
ds—of the inventi»on er nt heti c met hods

' e coMdunbeiiusi1-2he i nveny heir derivatives

and precursors In the foll ow ng several genera

synthetic nethods are described. Route AR C RBI i
NHN\ NH2 N-0- 1ICD1 MHCI, Reflux, 1-2hr

The amine (1.0eq) and the 4-Cl-pyrimidine derivative (1.0 eq) were heated at

reflux in aqueous 1M HCI in a sealed tube for 1-2 hours. The reaction was then

allowed to cool to room temperature, and basified to pH 9-10 with 28%

ammonium hydroxide solution. The resultant precipitate was isolated by filtration,

washed with water, dried on the sinter, washed with diethyl ether, and dried in

vacuo to give the desired product.

e If the amine group contains an acid the reaction is not basified.

e The reactions are typically carried out on a 50 mg. scale in 1-2 ml of 1M
HCI to give >10 mg product

e |f the reaction does not yield a precipitate, solvent is removed and the solid
is triturated with water to give the desired product.

e The pyrimidine derivative can be formed as a major by-product and can be
removed by trituration from hot methanol



N N The am ne (1.Ceq) and the 4-C -pyrimdine
derivative (1.0 eq) were heated at reflux in aqueous
WODM7HAF822n a seal ed tube for 1-2 hours. The r ®@&TIEPR#N7/003186

was then allowed to cool to roomtenperature, and
basified to pH 9-10 with 28%, anmoni um hydr oxi de
solution. The resultant precipitate was isol ated by
filtration, washed with water, dried on the sinter,
washed with diethyl ether, and dried in vacuo to give
the desired product. |If the am ne group contains an
acid the reaction is not basified. The reactions are
typically carried out on a 50 ng. scale in 1-2 m of 1
RM }%I to give >10 ng product |If the reaction does
MeRield a precipitate, solvent is renoved and the
solid is triturated with ngLer to give the desired
product. The pyrim di ne tive can be forned as a
@Rj or by-prod and can beg sypved by trituration
flr om_hot neth WO 2007/ 115822 PCT/ EP2007/ 003186 39
N’Rol B R Cl iNeH | N NHRAN \, 60-1200C, 4-18
lhr Tire, 8051 9@ C( 4181 0) andﬁ Cl - pyrimidne
YerTvative (1.0 eq) were heate 02CinIPAin a

T3, Sty (1§ edloand e, Sorramdrecraling ! BEenf fave heated a
60RETIR1RA i & Redf’d ANEIYr UM 8 MereX TR RRdibhORas THén allowed to

resultant precipitate was isolated by filtration,
cogladpetpomi temperature, dcandc doasifiacthdos pht &-10waithe 8% tammonium

hyg}roggd&\égpﬂigﬁy ; Tﬁgq'egﬂlitaenq H@c}/p?t(éyeo vx}aos is%ila\fgdtbhyefiﬁ%?iioh?g/vashed

with water, dried on the sinter, washed with diethyl ether, and dried in vacuo to

give the desired product.

If the amine group contains an acid the reaction is not basified.

e The reactions are typically carried out on a 50 mg scale in 2-3 ml of IPA to
give >10 mg product

e If the reaction does not yield a precipitate, solvent is removed and the solid
is triturated with water to give the desired product.

* The 5,6-substituted thienopyrimidines typically need longer reaction times

and higher temperatures

Transformation of Carboxylic Acids to Esters, Amides and Hydroxamic
acids

For the scheme below the parent carboxylic acid was prepared via routes A or B.



If the am ne group contains an acid the reaction is
not basified. The reactions are typically carried out
woano7a115€22ng scale in 2-3 m of IPAto give >POTAP2007/003186
product |If the reaction does not yield a precipitate,
solvent is renoved and the sgl{id is triturated with
water to give the desired product. The
5.6-substituted thienopyrimdines typically need
qu{} gfgr reaction tinmes and higher tenperatures
Transformati on of Carboxylic Acids to Esters, Am des
and Hydroxam c acids For the schene bel ow t he par
carboxylic acid was prepared via routes A or B.
2007/115822 PCT/ EP2007/ 003186 40 Rout audnpQagH MeNH NH
(ag) NHN NN OOOHOa O~ | H2N-NHFVMs—CHN2 NH N7
NHaOH (ag) | NH N ToVMeOH, OC N 10 NNNN OHO N | |

H'l NH2OH (agq) NH N NNI N
O O (0}
Ho)j\©\ \O)J\©\ HZN)‘\©\
NH TMS-CHN, NH NH,OH (aq) NH
NZ | Tol/MeOH, 0°C N - N=
S  J K |
N N N
(¢}
HO\N)KQ\
H
NH,OH (aq) NH
N/
N |
N

Methyl Ester Formation

The carboxylic acid (1.0 eq) was suspended in toluene/methanol [3:1] and cooled
to 0°C. To this mixture TMS-diazomethane (2M solution in Et,O, 1.3 eq) was
added dropwise. The reaction mixture was stirred for 30 minutes at 0°C then
allowed to warm to room temperature and stir until the reaction was complete.
The solvent was removed in vacuo to give the desired product.

If the reaction was not complete after 3 hours a further equivalent of TMS-
diazomethane (2M solution in Et,0) was added to the reaction mixture and

stirring continued at room temperature until the reaction was complete.

Primary Carboxamide Formation

The starting methyl ester was suspended in 28% w/w NH,OH solution (5-10 vol)
in an ACE pressure tube and heated at 90°C for 8 hours. The reaction mixture
was allowed to cool to room temperature and the resultant precipitate isolated by
filtration. The filter cake was washed with acetone, diethyl ether and dried to give
the desired product.



Met hyl Ester Formation The carboxylic acid (1.0 eq)

was suspended in toluene/nmethanol [3:1] and cooled to
WwWOQB@/113822t hi s m xture TMS- di azonet hane (2M solPGTIEPR0G7/003186

Et 20, 1.3 eq) was added dropw se. The reaction

m xture was stirred for 30 mpnutes at 02C then

allowed to warmto roomtenperature and stir untiI t he

i DEoatPTRalE vesE ErBirkid, chensaRaEE Was TemovRRatt gugaand the
resnmanc 98k pliatied t«i%rsé’rnihﬁ’t‘ébéréhvteq‘iphéﬁf Rajuiiregl ent  of

M5- di azonet hane (2M'solution in Et20) was added to

the reaction mxture and stirring continued at room

t [ [ at il reaction was conplete. Primary
M%EW@QE‘&#’&%’"&% Fﬁfhﬁﬁ'oﬁwe starting nmethyl ester was
Theustaaiie thatRy| 28te v SNEWERR rriduing 809 & Ometiylamire 88lution (7

ACE pressure tube and heated at 902C for 8 hours. The
voh dacan & Eripkesaure tuhs. afftebaating @®@0°Eofar odivhours the reaction

; t | t
mu%t?:{?%’ %g{]&v qo Jb% g??@%@g@ \Aﬁrgﬁlrﬁ ﬁ'ﬁéergﬁﬁlg%@tpgr%g%ate was
isattited oy filtra tien aadaﬂn@dl teqjiveothy desireddyerodest.r ed product.

WO 2007/ 115822 PCT/ EP2007/003186 41 If no precipitate

was obt ai ned, the solvent was renoved in vacuo and the
Hyfo?éwia"i‘ﬁ‘itneslﬁél‘lﬂaﬁHﬁ' fied via sem -preparative HPLC if

required. Methyl Carboxam de Formation The starting
Thﬁestaytlngemeéhylmstes egse adepindeds 0VEALAvwiet Agueous dydroxylamine

t l n, an._ A essure t . Aft
sofiBatt oVt SagStisd Fu st e PREETHS ol $R Tiou cine sgvent was
the |r@M@0|e(ﬂ On oRuot gnd AR reSREt edidie tHhGrates whtrﬁabetone The
precipitate was isolated by filtration and dried

regiilipat precipéater was madacied. viayfiltratign.awasked yyitha DG anﬂa dried to

t ester was suspended in 50% w w aqueous
glv%y@reodf%%gﬁgau%tol ution (7 vol) and stirred at room
tenperature for 18 hours. The solvent was then
renoved in vacuo and the resultant residue triturated
Wi th acetone. The resultant precipitate was collected

Route kil tration, washed with DCM and dried to
.
D ;
N* | OH _ N7
N o U
N sCO,, MeCN, 100°C \N

Caesium carbonate (0.6 eq), the phenol (1.0 eq) and the 4-Cl-pyrimidine

derivative (1.0 eq) were charged to a sealed tube and suspended in acetonitrile
(40 vol). The reaction was then heated at 100°C for 18 hours before being
allowed to cool and the inorganics removed by filtration. The solvent was
removed in vacuo and the resultant residue purified by column chromatography.



give the desired product. Route KR CI R~ O NOHN
"Nl CsCO3, MeCN, 1000C N Caesium carbonate (0.6 eq),
worher/phaol (1.0 eq) and the 4-C -pyrim di ne PCT/EP2007/003186
derivative (1.0 eq) were charged to a seal ed tube and
suspended in acetonitrile (4P vol). The reaction was
then heated at 100C for 18 hours before being allowed
to cool and the inorganics renmoved by filtration. The
sol vent was renoved in vacuo and the resultant
Rowéildue purified by col umm chromatography. WO
2007/ 115822 PCT/ EP2007/ 003186 42 Route L (NH Ho ~~
Br cr-~O1 ~xJ ~% \ N2 K2C03, MeCN, 806CnxNC2

HOQCQE1 MeCN80C-R-i O PE OH NO NOX N\,
‘A%?ti The n@phen@l—e-l—o—eq;—mas
di sg0Mrned K.cogercCraoeeile (10 v og KEOIMEONBOC
carbonate (2.0 eq) added. After stirri ng at room
tenperature for r roeth
(3.0 eq) was adﬁlg ?}y act%&éﬁcﬁa \©\
18 hours. The ¥eaction Uiy was then all o
cool, the inorganics were rem)\7ed by filtration and
t he solvent renoved in vacuo. The resultant residue
was taken on to the next step w thout purification.

Tertiary Am ne Formation The al kyl chloride (1. Ceq)
AlkylatiatdafotheoPhesakpensi on of pot assi um car bonat e

The nitro-phenol (1.0 eq) was dissolved in acetonitrile (10 vol) and potassium

carbonate (2.0 eq) added. After stirring at room temperature for 10 minutes, 1-
bromo-2-chloroethane (3.0 eq) was added and the reaction heated at 80°C for 18
hours. The reaction mixture was then allowed to cool, the inorganics were
removed by filtration and the solvent removed in vacuo. The resultant residue

was taken on to the next step without purification.

Tertiary Amine Formation

The alkyl chloride (1.0eq) was added to a suspension of potassium carbonate
(2.0 eq) and amine (2.0 eq) in acetonitrile (10 vol). The reaction was the heated
to 80°C for 18 hours and then allowed to cool. The inorganics were then
removed by filtration, the solvent removed in vacuo, and the resultant residue
purified by flash column chromatography.

Hydrogenation

The aryl-nitro compound was dissolved in ethanol (5 vol) and 10% w/w Palladium
on carbon (10% w/w) added. The mixture was then purged with N, twice, then
placed under a H, atmosphere and left to stir for 18 hours. The reaction was then
purged with N2 twice and the palladium residues removed by filtration through a
celite pad. The solvent was then removed in vacuo and the desired aniline then
taken forward without any further purification.



(2.0 eq) and anmine (2.0 eq) in acetonitrile (10 vol).

The reaction was the heated to 802C for 18 hours and
worhevisd2kowed to cool . The inorganics were th@aT/EP2007/003186

renoved by filtration, the solvent renoved in vacuo,

and the resultant residue ppified by flash colum

chr omat ogr aphy. Hydrogenation The aryl-nitro conpound

Sé\gi ssolved in ethanol (5 vol) and 10% w w Pal | adi um

qui\ﬁe rbon (10% w w) added. The m xture was then purged

wthy N2 twice, then plagedrunder a H2 at nospheregpangd

Leftito st Rorl 18<hours e reaction was then
Hopu @» W %L[q\l?of\A,ngha'#éj taﬁagwi\lum r BASTq F)\@ /[oL /k\
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sol vent was then removed in vaCuo and the desired R
aniline then taken forward wi thout any further Ri.
purification. 20P7/ 115822 PCT/ EP2007/ 003188 43 N

Rout e iN.A2R B'@ RoHO, HO 4 Qb ddiox 138 8T+ I Boue A )
N2 Nt 120, FOi dadle BOF DCHc T/5C X oR—6~ J
R RL, PG4 H R1- NER2 IRLIN T 0 40 TEVD oxane K I, Hol N
Route A/ P HDOM Et N 10, rtC, 18 hr 30 H 3 H NHZHC Sy

BOC Protecti on The am no-benzoic acid (1.0 eq) was

suspended in dioxane (20 vol) and a solution of NaCH

(0.95 eq) in water (50 vol) added over 10 m nutes. The

m xture was then cooled to 09C and a sol ution of

di -tent-butyl dicarbonate (1.4 eq) in dioxane added.
BOOQ®Protectiown mi xture was then stirred at room

tenperature for 18  hours before guenching with citric
Thg-pging! fnéﬂf.a‘?aeﬁr-gs%m)tﬁﬁs BP%‘E@qlquat"é ne (20 vol) and a

solution of NaOH (0.95 eq) in water (50 vol) added over 10 minutes. The mixture
was then cooled to 0°C and a solution of di-tert-butyl dicarbonate (1.4 eq) in
dioxane added. The reaction mixture was then stirred at room temperature for 18
hours before quenching with citric acid (1.1 eq). The resultant precipitate was
isolated by filtration, washed with water and dried to give the desired product.

Fluorination

The BOC protected amino-benzoic acid (1.0 eq) was suspended in DCM (10 vol)
and the suspension cooled to -78°C. DAST (1.1 eq) was then added to the
suspension drop-wise and the reaction left to stir at -782C. Once the reaction
was complete, the mixture was allowed to warm to room temperature and then
poured into saturated NaHCO; (aq) solution. The mixture was then extracted
with DCM twice, the organic layers combined, washed with 5% NaHCOj; (aq)
solution, dried over sodium sulphate and the solvent removed in vacuo to give the
desired product.

Amide Formation

The acid fluoride (1.0 eq) and amine (1.1 eq) were dissolved in DCM (50 vol) and
triethylamine (1.5 eq) added. The reaction was then stirred at room temperature
for 18 hours. 1M HCl was added to the reaction and the organic layer separated,



isolated by filtration, washed with water and dried to

give the desired product. Fluorination The BCC
wopoatrast2ed am no- benzoic acid (1.0 eq) was suPpEmPea)7ion3186

DCM (10 vol) and the suspension cooled to -78C. DAST

(1.1 eq) was then added to the suspension drop-w se

and the reaction left to stir at -782C. Once the

reagt | s conplete,. the mxture was allo
welghpth wif whfr, Sfaiect o' Brind: ikt pSi <ol cruibiiate and the
sov@ht/feth%ed\a {ad d 0ive the HbSired ﬁ&ﬁid& xture was then
extracted with DCM1w ce, the organic |ayers
conmbi ned, washed with 5% NaHCO3 (aq) solution, dried

BC?% ?rs@q%#n&ﬁul phate and the solvent renoved in vacuo

desired product. Anide Formation The acid

ThelBOC stetdcted apilihe1¢D 84) Reas(slispeRded WeaR! Hm&obmanerqso vol)

DCM (50 vol) and triethylamne (1.5 eq) added. The
andestiitedatigem ﬁ%’ﬁ’p§f¢tﬂf%<ﬂ°%1t18r bewist erfher sgsultant secipdate was
|soh£lég;blycﬂl r%y%&hgé@iarﬁf&e\ﬁn% égﬁ@%tq%gg&lgg R thB%esired product
asFPﬁEA—B?MIIY/ 003186 44 washed with water, washed wth

brine, dried over sodium sul phate and the solvent

renmoved in vacuo to give the desired product. BOC
syBeprotection The BOC protected aniline (1.0 eq) was

suspended in 4M HCO in dioxane (30 vol) and stirred
Asdor rasdenA.enperature for 18 hours. The resultant

precipitate was isolated by filtration and washed

with diethyl ether. This gave the desired product as

the HCl salt. SNAr As for route A Route X H H2N

Ar* N H

Route X

(0]
NJ\/O : P A-SOCI NN
”\N/ 1M HCI, 90°C, 2 hr 0 DCM, rtoC, 18 hr L -

SNAI'

As for route A

Sulfonamide Formation

The pyrimidyl diamine (1.0 eq) was dissolved in DCM (20 vol), the sulfony!
chloride added and the reaction stirred at room temperature for 18 hours. The
solvent was then removed in vacuo and the resultant residue purified using semi-

preparative HPLC to give the desired compound.



C ~-N\ 00ol ~NHNH N\ NH2 Ar-SO2Cl \ N IN ~N"
IMHC, 90C, 2 hr \\ L DCM rtC, 18 hr SNAr As for
woneuras®2 Sul f onam de Formati on The pyrim dyl PEIr&PRe0s/003186

(1.0 eq) was dissolved in DCM (20 vol), the sul fonyl
chlori de added and the react450n stirred at room
tenperature for 18 hours. The solvent was then

renoved in vacuo and the resultant residue purified

usi ng sem - prepar atlve HPLC to give the desired

OO NN\ S N nay be prepared as follows: WO
2007/ 115822 PCT/ EP2007/ 303186 46 Synthetic Route O O

HOO HOI F i) sSod 2, , JTHE RN F "COH2N'I O NO
ii) NH3, H20 N2 NaHyNTH \Q
NS

may be prepared as

follows:



z O ci HNHO- ONSz I/ T~OHz, Pd/CHZNI O LN/
NH CO30 s EtOH NHz IPA N N
WO20F/118820- 4- ni t r obenzam de To a sol ution of  PCT/EP2007/003186
3-fluoro-4-nitrobenzene carboxylic acid (18.0 g, 1.0
eq, 0.10 nmol) in THE (360 nl% at 02C was added
thionyl chloride (56.7 m, eq, 0.78 nol) and DM
(1 mM.). The reaction was warned to roomtenperature
and stirred for 3.5 hours, after this point all
SyhtRéfie Hbytet eri al had been consuned. Thionyl chloride
was then renmoved in vacuo to give
3pfl uoro-4-nitrobenzoyl chlorjde as a yeI I ow solid.
Thi s was- di ssolved in DCM (360 ni) and t e I)utlon
HOEATE AT opwi 3€Cly EME, THFool ¢NSO on of 880~ammni a HN

O..mNQI wioth vigorous s 08 Af gy ThRe
addltlo he reaction was stirred at 2’roomterrperature

for 15 mnutes. The resultant preci pltate was
collected by filtration, and the filtr was the )K@[

filtered a furth two nore tines. TR Bree

p at es d W|th CILCI/ xane (2 x

;OS'P é \é\’i{'ﬁ and t|t| e 7

conﬁéﬁI‘hd as a yeI I o SONMH (13 32 g, 7'?‘\rmol 74% . k\ |
LCMS: [MHH + = n =1.41 mn, 100%pur|ty N

4-Nitro-3-(t etrahydrof uran- 3-yl oxy) benzam de To a
sol ution of 3-hydroxytetrahydrofuran (2.57 m, 1.2 eq,
3-BltictordroityobenzZaides0 nl) was added sodi um hydride as

60%.di i n.oil 0.84 1..1 91 I
Tops, ROItiph o -S4 usfpianzPhg sadhorie A6t (BHOM 4 85: 0.10 o)
in ThE (ge@cfﬂqlam’m was/ h@deM@ﬁloﬁgld&ﬂoﬁH@(B/B Bénit e oaeq, 0.78 mol) and

solution of 3-fluoro-4-nitrobenzam de .0 eq,
DMB.(d mmhkirolTheireagtign pas waymed do soomr@mmram@mnd stirred for 3.5

nel RS R o Pl ot FRP ool RS, A s SREGF croric
was then removed in vacuo to give 3-fluoro-4-nitrobenzoyl chloride as a yellow
solid. This was dissolved in DCM (360 ml) and the solution added dropwise to a
cooled solution of 880 ammonia in water (360 ml) with vigorous stirring. After the
addition the reaction was stirred at room temperature for 15 minutes. The
resultant precipitate was collected by filtration, and the filtrate was then filtered a
further two more times. The three precipitates were each washed with
cyclohexane (2 x 100 ml), dried in vacuo and combined to give the title compound
as a yellow solid (13.32 g, 72 mmol, 74%). LCMS: [M+H]" = na, Rt = 1.41 min,
100% purity.

4-Nitro-3-(tetrahydrofuran-3-yloxy)-benzamide

To a solution of 3-hydroxytetrahydrofuran (2.57 ml, 1.2 eq, 23.0 mmol) in THF (50
ml) was added sodium hydride as a 60% dispersion in oil (0.84 g, 1.1 eq, 20.91
mmol) this mixture was then stirred at 0°C for 30 minutes. The preceding mixture
was added dropwise to a solution of 3-fluoro-4-nitrobenzamide (3.5 g, 1.0 eq,
19.01 mmol) in THF (30 ml) and stirred at room temperature for 3.5 hours. The

reaction was quenched with water and extracted with DCM (3 x 50 ml), the

/

I



WD 2007/ 115822 PCT/ EP2007/ 003186 47 organi cs were

conbi ned, dried over sodium sul phate, filtered and the
WO200Nvaf22 renoved in vacuo to give the title ®OWFEPAVA/003186

as a yellowsolid (4.77 g, 18.9 mmol, 96% corrected).

LCVS: [MtH + = 253, Rt = 1.4, min, 100% purity 4-Am i

no- 3- (tetrahyd rofu ra n-3-yloxy)-benzam de To a

l. f . , . .
orGTFY TS 9rEPNeRl diriSEl YR SOFBK SHIRRA afiltefed angihg, solvent
rerh8vé® in VaBlo td leéttﬁé”ﬂlﬂle cb%%tmd) aé"@syegﬁﬂ%haq%’ﬁ g, 18.9 mmol,

pal | adi um on car bon S .

96% pewectad).H-CMSa Mt onzasspat t=| bm ohined B@%opuritg0 m ).
The reaction was then purged with a nitrogen
at nosphere, placed under a H2 (g) atnosphere and

4Aﬁ1lﬁ6£31(t§trahvlﬁbftﬁ6ﬁ93-a2&(yf) -Beénzahideour s. The reaction
was then purged and filtered through a

Tocal selitigadof Fheitieadt( tﬁérghuémi@@rmwwmmﬁaawmaw ™ )g, 18.15
mrﬁBﬁ’ if 'é%hér{dl (686 ?nlﬁpoun Sd ‘?S°/ mﬁ?lfd;&f@glf§‘ndb€$o%szg§ 1 10%w/w)

ve the € Co

aniﬂ&h@ frershl nn%él{)%tboam acitieab)\al bGMY»'n oMettanot (22 3nl).RiThHe reaction
1 mn, % rit

was {eaci e LRI aden aippseheren PlacsEandar| iz Ghatmosphere

anB s41rﬂé'da£ﬂ roBRY re?ﬁﬁ@r%fﬂr@%r 18 %Ju‘?@cﬁ'ger}eﬁﬁﬁor?%@tﬁgn Ydrged with

In 4 batches using ACE pressure t
NoAghrinddiler¢d éhmoag;zoa otlitegrads- FThexpad Waazmhmi with=2hanol (100

i fi 6RE sBT e bratf R A intse Gk 1 oV eeile sormpound s

a WRBé solig (4P 841819 mmbE 1ro%mtdo%ctedst tuwsw@qu*henzzs Rt =
stirred at 120C for 18 hours before bei ng a

1.Qommin, 109% RUAtYArmoNni um hydr oxi de solution (4 nl)
followed by water (8 ml) were added and the reactions
conbi ned. The precipitate was isolated by filtration,
3- (Wahiaéﬂdnbfdravm-ql%)(y) 4(-(ﬂn®emm,Z-dllr]Tqi:yndnﬂﬂidrt-hﬁllamémpgenzamide
washed with c exane (8 x 50 and then dried in
Th@d@%"%wﬁﬁ\% fﬂ%ﬁou} 4 B @aﬁﬁé@m@ AQEa!PfeéfSFEG\AWP?é-

. N :
ThéQi 'aﬁw.ﬁ&sz%eﬁahgdégffgﬁ]ﬁ-\/lékex@a%%a%g ({Qi. 83 10 &P 2.34 mmol)

WaSI addrask te AcsolWidraof Aachlorotiiesalds2-Mmaimiginen0.90e, 1.0 eq, 2.34
o R PR Y BT8R RachERnB40Rs 390" el e WP apec, for 10
hofiyr b&fork ey hﬂb\h@@&@ cool. 28% w/w Ammonium hydroxide solution (4
ml) followed by water (8 ml) were added and the reactions combined. The
precipitate was isolated by filtration, washed with water (4 x 50 ml), dried on the
sinter, washed with cyclohexane (8 x 50 ml), and then dried in vacuo to give the
title compound as an off-white solid (2.71 g, 7.6 mmol, 81%). LCMS: [M+H]* =
357, Rt = 1.27 min, 100% purity

Example 2. Kinase Fluorescence Polarization Assays

Assay principle: Inhibitory potency of compounds against Mnk1, Mnk2a and

other kinases was assessed with assays based on a format known to those
skilled in the art as the indirect (competitive) fluorescence polarization. The assay
detection system comprises a small fluorophore-labeled phospho-peptide (termed



skilled in the art as the indirect (conpetitive)
fluorescence pol ari zati on. The assay detection system
wocowmprisees a smal |l fl uorophore-| abel ed phosphecparrocd®o318e
(termed WD 2007/115822 PCT/ EP2007/003186 48 |igand)
bound to a phospho-specific ;?%ﬂl body. The product
generated by the kinase reaction conpetes with the
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in SBTRER 2ot adBE)PRES S gt te Gt ARl zal N Re one from
th@frdehigama, Mhk2a were expressed as GST fusion proteins

in E "coli, purified to >80% honpgeneity by

glutathlone affinity chromatography and activated in

vitro with pre-activated ERK2. In brief, the open

readi ng frames of human Mhkl and Mhk2a were anplified

from cDNA u3|ng the forward/reverse priner pairs SEQ
SEQ | D NO

5' ACAGGGAT CCGT GCAGAAGAAACCAGCC / SEQ I D NO 4
5 GATGGTCGACTCAGGCGTGGTCTO00ACC (utilized restriction
xample 2mddnk1 aad) Mnk@agpatitrodlipaseadsayoned i nto the

BanHI an Sall sites t.he vector -4T1
AsCRrabchatheraims Rurgah Mg s A8 Bai2a whti gxprossed as GST
fuSiONProtsns il &, owprmhﬂreﬂow 989%@!1@%%9@%115/ M‘ iutgfh.one affinity

MhkZ2a as fusion protein with a N-term na | 0t at hi one

chpmatpgsarinased acibteddy, vitre dthrreg- aczilvateotzé 2vhir brief, the open

7T Hfes ERErILIH g VS AP using e

fomelfréfrevargeiptingsmsdial to GST- Mhk, when not
di stingui shing between the two i sof or ns. Expressi on of
GST-Mnk was in E. coli BL21 (Merck Bi osciences,

cat . I j
E;gu[ﬁﬁtgn Cver 8T @éﬁcoéﬁ*m%%foﬁ%ﬁe@
SEQIPINGERt ed 6 CRGGGTOGEACTCAGAGTGCTGTGGGCGG and
SEQID NO: 3 5’ ACAGGGATCCGTGCAGAAGAAACCAGCC /
SEQID NO: 4 5GATGGTCGACTCAGGCGTGGTCTCCCACC

(utilized restriction sites underlined), respectively, and cloned into the BamHI and
Sall sites of the vector pGEX-4T1 (Amersham, Sweden, cat. no. 27-4580-01).
These constructs allow prokaryotic expression of Mnk1 or Mnk2a as fusion
protein with a N-terminal glutathione S-transferase (GST) tag, referred to as GST-
Mnk1 or GST-Mnk2a. The following expression and purification procedure was
identical for GST-Mnk1 and GST-Mnk2a, referring in general to GST-Mnk, when
not distinguishing between the two isoforms. Expression of GST-Mnk was in E.
coliBL21 (Merck Biosciences, Germany, cat. no. 69449). Cells were grown in LB-
Bouillon (Merck, Germany, cat. no. 1.10285) supplemented with 100 ug/ml
ampicillin (Sigma, Germany, cat. no. A9518) at 37°C. When the culture had
reached a density corresponding to an Aggo of 0.8, an equal volume of ice cold



anpicillin (Sigm, GCermany, cat. no. A9518) at 37C.
When the culture had reached a density correspondi ng
wot20072r15%2600 of 0.8, an equal vol une of ice colPdTWP2007/003186
2007/ 115822 PCT/ EP2007/ 003186 49 LB/ anpicillin was
added, the culture transferr to 25C and i nduced for
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Activation of Mnk1 and Mnk2a was at a concentration of 2.5 uM of either purified
GST-Mnk1 or GST-Mnk2a by incubation with 150 nM pre-activated NHis-ERK2
(see ERK2 assay for preparation) and 50 uM adenosine triphosphate (ATP,
Sigma, cat. no. A2699) in a buffer comprising 20 mM N-(2-hydroxyethyl)
piperazine-N'-(2-ethanesulfonic acid) (HEPES, Fluka, Germany, cat. no
54459)/potassium hydroxide (KOH, Roth, Germany, cat. no 6751.1) pH 7.4, 10
mM magnesium chloride (MgCl,, Sigma, Germany, cat. no. M2670), 0.25 mM
DTT, 0.05% (w/v) polyoxyethylene 20 stearylether (Brij 78, Sigma, Germany, cat.
no. P4019) (HMDB buffer) for 45 min at 30°C. After the incubation, the
preparation was aliquoted into single-use samples, shock frozen in liquid
nitrogen, stored at —80°C and utilized for Mnk1 or Mnk2a kinase assays as



54459) / pot assi um hydr oxi de (KOH, Roth, Gernmany, cat.
no 6751.1) pH 7.4, 10 M magnesi um chl ori de (M 2i
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(w v) polyoxyethylene 20 stearylether (Brij 78, Signm,
Germany, cat. no. P4019) ( buffer) for 45 mn at
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PCT/ EP2007/ 0%2186 50 detailed below The presence of
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ANTIBODY: SPF New Zealand White Rabbits have been immunized according to
standard protocols with the peptide NH2-CTATKSG-pS-TTKNR-CONH2, coupled
to keyhole limpet hemocyanin (KLH). The immune globulin G (IgG) fraction was
purified from serum of boosted animals by techniques known in the art. In brief,
serum was subjected to protein A affinity chromatography. Eluted material was
precipitated at 50% cold saturated ammonium sulfate, pellets dissolved and
desalted. The resulting material was appropriate for use in below described assay
without further antigen-specific purification.

ASSAY SETUP: Inhibition of kinase activity of Mnk1 and Mnk2a was assessed
with the same assay system, using pre-activated GST-Mnk1 or GST-Mnk2a,
respectively. The kinase reaction contains 30 M substrate peptide, 20 yuM ATP,



wi t hout further antigen-specific purification. ASSAY

SETUP: Inhibition of kinase activity of WMkl and WMk2a
wowagr/aseessed W th the sane assay system usiPRE/EP2007/003186

pre-activated GST-Mhkl or GST-Mk2a, respectively.

The ki nase reaction contains:30 NM substrate pepti de,

20 NM ATP, WD 2007/115822 PCI/ EP2007/ 003186 51 60 nM
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N- st di usi on_proteln
emissien S8 (OMpds GRS, 638EvpIR I LKA 5aing0. XP3076).
i mmobi lized nmetal ion affinity chronmatography (1 MAC

and activated in vitro with a constitutively active
Example 2bo ERKEXIN vitrokinase assay open readi ng frame of

KINA('§En A%Rgzsc\f\tﬂargea éﬁéyrﬁg Gr%rgnCEHﬂz wasgexpressed as N-terminal
hexa-histidin fusion protein in E. coli, purified to >80% homogeneity by
immobilized metal ion affinity chromatography (IMAC) and activated in vitro with a
constitutively active mutant of MEK1.

In brief, the open reading frame of human ERK2 was amplified from cDNA using
the forward/reverse primer pair

SEQ ID NO:6 5'AGCCGTCGACGCGGCGGCGGCGGCGGCGGGC/

SEQ ID NO:7 5TGACAAGCTTAAGATCTGTATCCTGGCTGG

(utilized restriction sites underlined) and cloned into the Sall and Hindlll sites of
the vector pQE81L (Qiagen, Germany, cat. no. 32923). This construct allows
prokaryotic expression of ERK2 as fusion protein with a N-terminal hexa-histidin
tag, referred to as NHis-ERK2. Expression of NHis-ERK2 was in E. coli BL21.
Cells were grown in LB-Bouillon supplemented with 100 xg/ml ampicillin at 37°C.
When the culture had reached a density corresponding to an Aggp of 0.8, an equal



the forward/reverse prinmer pair SEQ I D NO 6
5' AGCCGTCGA /|  SEQ ID NO 7
WOR0TBASRACCT TAAGATCTGTATCCTGCECTGG (utilized r @STrEPReG7003186
sites underlined) and cloned into the Sall and H ndl ||
sites of the vector pQE81 L.{Q agen, Cermany, cat.
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as, fusion protein wt

vofiiht o fest Palf-Biagtpiciior was @B, i Rublserrsgstorsd 1o '25°C and
indadRUesS AN Hofw E‘EEEWP‘T@ ceIg: h&r%ét ?ﬁ fggﬁ'g@%on were

were grown I n LB-Bouillon supplenmente
resugpienidediin 80 n3l7igsis Miter (30endvl Tris/ldChadd 7e3cB@ neM NaCl, 5%

(WhG GHCEeBIS PUTpERoBaPIDBRRSe! (Saman GRAT. cab 1o ING3148) per
grz%rge \ﬁgﬁg/équrt] Aﬂ%IIV@eﬁ eft‘dggéjqﬁe Wﬁr@%%%@%@?@@ﬁ dt®ells with a

sohifiev aptl sthbbgqeenitclédninmby centrifugatiareat3§G0g dori 46 trin ak 4°C.
lysis buffer (50 MM Tris/HCI pH 7.5, 300 mM NaCl, 5%
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frame of human MEK1 was anplified from cDNA using t
forinardise rree waimey RRif ner pair

SEQ ID NO:8 5GTCCGGATCCCCCAAGAAGAAGCCGACGCCC
SEQ ID NO:9 5 TCCCGTCGACTTAGACGCCAGCAGCATGGG
(utilized restriction sites underlined) and cloned into the BamHI| and Sall sites of

the vector pQE8OL (Qiagen, Germany, cat. no. 32923). By techniques known in
the art, the serine codons 212 and 214 were mutagenized to encode aspartate
and glutamate. The resulting expression construct is referred to as NHis-MEK1
SSDE. This construct allows prokaryotic expression of MEK1 as a constitutively
active mutant. NHis-MEK1 SSDE was expressed and purified under the
conditions described for NHis-ERK2.

Activation of NHis-ERK2 was at a concentration of 11.3 uM of purified enzyme by
incubation with 1 M NHis-MEK1 SSDE and 100 M ATP in a buffer comprising
20 mM HEPES/KOH pH 7.4, 10 mM MgCl,, 0.25 mM DTT, 0.05% (w/v) Brij 78



SEQ I D NO 8 5' GITCCGGATCCCCCAAGAAGAAGCCGACGCCC SEQ ID

NO 9 5 TCCCGTCGACTTAGACGCCAGCAGCATGEG (utilized
wWOoneerrisg2Ri on sites underlined) and cloned i nt ®CTH®2007/003186

BanrH and Sall sites of the vector pQESOL (Q agen,
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by d‘b?h@ it » 9588 akhe SIBSTRAFEIdUS phaspbarylated diyrERKAaris dadedined.
17mer peptide with the sequence SEQ ID NGO 10
FFKNI VTPRTPPPSQ&K (synt hesis by Therno, Gernmany),

LIGARND: eThé r paptidee KKNIVTPRGTUPPOGI eg@aminy Nth drijdaesd arboxy-
98 of the nyelin basic protein (MBP) has been

tergyinsh eaNd eeORiH@aledr i fatedne bgmime-teroinu swith THe fluorophore 5-

cal ST SAT R B Rk e Thame
(Gamhaiay)exthcasdxbay lighed.mi nus and conj ugated at the

amno-termnus with the fluorophore 5-
car boxyt etranet hyl rhodam ne (5- TAMRA) was purchased

ANTIBODN'E ARi-pk MEP a5k
Anti - phosp hlop @Hg’;“ bod§ et}%e(é%?%) vva@g purcr@gggésed from
Upstaien Waltham MA, USA (cat. no. 05-429).

ASSAY SETUP: The kinase reaction contains 60 #M substrate peptide, 10 M
ATP and 30 nM pre-activated NHis-ERK2. The reaction buffer conditions are 16
mM HEPES/KOH pH 7.4, 8 mM MgCl,, 0.4 mM DTT, 0.08 % (w/v) BSA, 0.008%
(w/v) Pluronic F127, 3% (v/v) DMSO.

The kinase reaction is at 30°C for 40 min. The kinase reaction is terminated by
addition of 0.67 reaction volumes of 5 nM ligand and 50 nM antibody in 20 mM
HEPES/KOH pH 7.4, 50 mM EDTA, 0.5 mM DTT, 0.05% (w/v) Tween 20. After
30 min equilibration time at room temperature, samples are subjected to
fluorescence polarization measurement. The fluorescence polarization readout
was generated on an Analyst AD multimode reader (Molecular Devices,
Sunnyvale, CA, USA) equipped with a 561 nm dichroic mirror (Molecular Devices,
Sunnyvale, CA, USA, cat. no. 42-000-0048), a 550/10 nm band pass filter



Upstate, Waltham MA, USA (cat. no. 05-429). ASSAY
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principles and nmethods may be enployed to
identlfy and sel ect therapeutic conpounds for use in

treati n i nf | tory diseases and conditions as
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Specifically, a control group is given a known amount of inflammatory stimulus.
Treatment groups are exposed to the same amount of inflammatory stimulus as
well as aliquots of the candidate therapeutic compound. Inflammatory response in
each group are detected by conventional means known to those of skill in the art
and compared.

In particular, the following assays may be used:
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and conpared. In particular, the foll ow ng assays my

Asay %ﬁl@zm%@@&ﬁé%ﬁﬂ%&d%ﬂn’éﬁ%ﬁ@é&@éﬂ@S?.lggie%wSﬁ%{ J Leukoc

utilizin heral bl ood nononucl ear

BipkdQ:299- ﬂrie Bi ol 39:299-311, 1986) Human
peri pheral bl ood nmononucl ear cells are prepared from
the peripheral blood using a ficoll-hypaque density

Hmﬂmrgﬁrip@@réllﬁmw marlonatlear Jodllgmafd prgisiered 1AMl A penpheral

1991). Cells are cultured in appropriate medi um and
blO&&p\d%pgu afieoll-pypaqus, degsity sepakdtiop dbangelbet abs Jtlmrmd\dethods

14§q|d53 %ﬂg"‘@éllsoérel 88@?@%' In %ngkgfﬂndf% L{Béﬂﬁrn?pe[doa%? gppropriate

ulture di'um cou rse Supplenmen

dewsrt;h SG¢h deesity coald bee‘r(bﬂ”no oof Icellslrpferlvme:lubatae%vwélhplate An
i ven

apfirefaie e BRI GEREFC IR Mhrie4tnatkalgmented with 10%
fetéF té‘ﬂbéﬁmﬁ‘pﬁbl@gré ﬁ16uB§ted3ﬁ)|th~°serf5h Hﬁuﬁédﬁw &3t ‘E:BFH unds for a

rise LPS, or another agent, or a co nat 1 on
glV@getn’ne Tmstleeut;aétonasdomed bylﬂmamﬂammatonesmaum appjled to the

ool A0S Fobleh o BIREL o PERRBRE Hasiy b ArgfiHhightion of

agents| aaTrel oyt ramYNeYS Gncdltatoranaliysinatdry |§0Wthﬁaﬁvn from the
detection and quantification of cytokines (e

compegntetiraies ar\ﬁ& spnEpbiseds androanalkeed s mgtﬁwiess useful for
m&ﬂ%ﬁﬂb (}H@?ﬁfl rﬁﬁwa'tdwgg% eﬂ():rﬁkleez Jhﬁ%}a}%@/g%\%ﬂ%ﬁr&%('gﬁ%f!seoéetectlon and

erivatives
quantification alf oy takined (ibge uetezlgmaﬂbj inkertbronesniaswrbedrosis factors,

cnSPeRies) ot Ak e s alATAleS, 5P Aar Al vis: Dedection may
be Rillith, |é‘JgeCéérﬁH1éP&a|l' p&%laﬁ?@c&ﬁﬁfn?éiﬁnl(écf Snrh0h8sdtbeRt assays

or rats i nduces rapl rel ease
(ELISAS).

Assay for Inhibition of Cytokine Production in Lipopolysaccharide
Stimulated Mice or Rats

Injection of lipopolysaccharide (LPS) into mice or rats induces a rapid release of
soluble cytokines into the periphery (e.g. Wichterman et al., J Surg Res 29:189—
201, 1980, Beutler 1992. Tumor necrosis factors: the molecules and their
emerging role in medicine. Raven Press, New York, N.Y.).

Prior to LPS injection, compounds of the invention are given either orally, or s.c.,
or i.v. Compounds may be given acute or sub acute. After a given time or at
several given time points after LPS injection, blood is withdrawn from animals and
is analysed for cytokine levels. Effects in compound treated and sham treated
animals are compared.



sol ubl e cytokines into the periphery (e.g. Wchterman
et al., J Surg Res 29:189- 201, 1980, Beutler 1992.
woOuemorisseecr osi s factors: the nol ecul es and t h@CI/EP2007/003186
energing role in nedicine. Raven Press, New York,
N.Y.). Prior to LPS injecti 0B conpounds of the
invention are given either orally, or s.c. or i.v.
Conmpounds may be given acute or sub acute. "After a
given tinme or at several given tinme points after LPS
Adsd 'Iﬁﬂnblﬁbﬁ‘?ﬁ Adjudaht % PEAAYHTPro S8 Ea(i Biol Med
anal ysed for cytoklne eve fects I’'n compoun
91t9%ak0dg 1956) sham t r eat ed anl mal s are conpared. WO
2007/ 115822 PCT/ EP2007/ 003186 56 Assay for Inhibition
of Adjuvant Arthritis (Pearson, Proc Soc Exp Biol Med
Ao?Janﬁ al'@ﬂ:ms]@%ﬂ abGtieUnARMNMIbRS tisbase Sndite’F I ertain rat strains
| ammat or i sease induced i'n certain rat strains
bybyhe hédmﬁ%amn a®fi dreadikillegatmycalastens cdispersedi an incomplete

I d
e RS 0 BReSh s A BRIy Biog, gy of e
ankfestdred feamkl es and feet. Treatnent groups and control
TSR, hub i s b S SO e rized i
hehfl Rfﬂgﬁlr%/(?oﬂzdc?éﬁ}iju%e?gdjlki# Tuls\/\’%ﬁrlﬁ%%&ﬁ{)leﬁé‘ ‘F‘r&?r% £ Ydjuvant,
at nent, I'l'e the

groups recelve nock tre reatnme
Tr@reafpasr rtbe ecomrtralo gpaupsd secdivé hmockvaatnoent, while the treatment
Adm ni stration ma

b ith Ily,. . S. C. i..V.
OraiL RS R PBLnLs i dhs in@nsoa Adktinislating T Be eitier oraly,
orlsf@abeRt TRARENt it B ltd besib %D%Sﬁb@r\’hd €he treatment phase
det erm ned by scoring the swelling of I'inb

the arthatis pepgiassian mﬁetﬁrmlmbwecwng tmewalimg@ibmbged
above by the general testing principle to identify
and sel ect compounds for the indicated inflanmmtory

Thei feltawieg @tithat ittield AT be diiliFRld AdDdedribeld dbdveanyrieoganeral

and Rheurmatoid Arthritis Animal nodels reflecting
teglingsRi¥cinie d idandify andrseleat campoupes faniderindigatachinfammatory

; (R een reviewed by Brand (Conp Med
d'%rg%g?:aw}@fo 005). Specifically nodels of
antigen-induced arthritis (Dunonde and dynn, Br J Exp

Animal Models of Inflammatory and Rheumatoid Arthritis

Animal models reflecting disease progression of inflammatory and rheumatoid
arthritis have been reviewed by Brand (Comp Med 55(2):114-122, 2005).
Specifically models of antigen-induced arthritis (Dumonde and Glynn, Br J Exp
Pathol 43:373-383, 1962), adjuvant arthritis (Pearson, Proc Soc Exp Biol Med
91:95-101, 1956), antibody arthritis (Terato et al., J Immunol 148:2103-2108,
1992) or collagen-induced arthritis (Trentham et al., J Exp Med 146:857—
868,1977; Courtenay et al., Nature 283:666-668, 1980) may be employed to
select specific compounds of the invention.



Pat hol 43:373-383, 1962), adjuvant arthritis (Pearson,

Proc Soc Exp Biol Med 91:95-101, 1956), anti body
woaetwsgnes (Terato et al., J Immunol 148: 2103P2THP2007/003186

1992) or collagen-induced arthritis (Trenthamet al.

J Exp Med 146:857- 868, 1977;f{ourtenay et al., Nature

283:. 666- 668, 1980) nay be enployed to select specific

conmpounds of the invention. WO 2007/115822

PCT/ EP2007/ 003186 57 Animal Model s of |nflammuatory

ArfRie IMSHEIRSEARfIRRTMBES 3L BAwl DRSEsESs aﬁﬁ Aelhtd® Bidorders

i nfl ammat ory bowel di séases such as di sease
and ul cerative colitis have been revi evved by Wrtz

gbj’" u‘jﬁq%toé 'I"ﬂ%?\”é%ghg&%m D?Cfﬁ?&eﬁé@ &5 &@N?Bn‘?'ﬁease and

uldehraieg coitls havé Ib@@ﬁ&tew@vvéﬁaby lWeirizngn@ MeURAth (Int J Colorectal Dis
adm ni strati on of fornmal dehyde in conbination wth

15(PiiAfe60.0 M908k e Statasd (efiastiog He paammgerteswsnfzgaromc intestinal

| ; : o

BRI 08 SRnppEy oy Sadisudtiegy o iibeEn gl fhggpbination

wmhnudnﬂendammplémeneﬁq)@gscnndt fet@ub19Q2265-23218688;1%eé. et al., Gut
flapmati on 17:641-662,

205ohs 497901 Bbtic S Gaicln RS RIgon oand] Plaifter, ' Digestion 17:135-
15GarTY ekiB RN WBahted Und ﬁ@r%@%\B Sgﬂsha@wn $384,00;

trinitrobenzene ic acid di ni froberzene
Yagadaat al. doflamhnnBss) 11 BB +662,e1998), dexts sulatrtsediln@kayasu

et 9%:77 %%%aﬁg%ggg%%iﬁb@al 195390;1 Iom‘gng%g&swgge trinitrobenzene
sultSaic 1 a8k Y28MBS) l9§htrd€fém@ﬁeetsuﬂbmc @@E)HBNBS)" OdM&Ys et al,
102: 1524- 1534, 1992 hi et al. Exp I\/Ed 189:

Gaﬁi@@“l%Q@QVlQﬁJ@?5tﬁo%>d£9§8l one (Ekstrom Scand J

e 7 G873, ol At B, R (@ ', o o
1 88h|(284 —AQQOﬁH 9g6d¥amarfa sepl.| GatektesReye10Ra6R481534 1992;
0SS el Y151 AL R v, cand

X 20 8
AN S, N SeRgH O e, S T -

1988d&98pf cecal ligation and puncture (CLP) resenbles
t he

Animal Models of Septic Shock

Animal models of septic shock expose specimen to lipopolysaccharide (LPS),
gram-negative or gram-positive bacteria, or combinations thereof (Wichtermanet
al., J Surg Res 29:189-201, 1980; Fink and Heard, J Surg Res 49(2):186-96,
1990). The rodent model of cecal ligation and puncture (CLP) resembles the
situation of bowel perforation and mixed bacterial infection of intestinal origin
(Baker et al., Surgery 94:331-335, 1983).



situation of bowel perforation and m xed bacteri al

infection of intestinal origin (Baker et al., Surgery
wO0240733382335, 1983). WD 2007/115822 PCT/ EP2007P003P2®7/003186

58 Animal Mdel of Psoriasis To invest the

suitability of conpounds for éhe treat ment of

psoriasis, the human psori a%l c skin

xenot ranspl antati on nodel (N ckol off, Arch Der mat ol

135:1104- 1110, 1999; N ckoloff, J Invest Dernat ol
AnPHA? Wé@&ﬁ’ Pdoriasis2000) may be utilized. Aninal

Model of l'ergic Asthma In a commonly enpl oyed rodent

nodel of allergic asthnma ani mals are sensitized to an

t l.b d

Top Fehel Sttty i Tt o e HERARE L pgriagi. the human

psaﬁémfs@k.r{ &eﬂotrEHsplhﬁthloﬁt niddel (N%kbl(ﬁ?sméh @érhéfar 835:1104-
90- 1894, 1997; Kanehiro et al. Am J

11R@sﬁ|999DNl@k@Qﬁe IMnyest Dermmtol: Symp Foae 5:67c83.58808k may be
lnl ed. AmJ Respir Crit Care Med 165:108-116, 2002; Oh

al., J I'munol 168: 1992-2000, 2002). The in vivo
pharnacological activity of conpound 15 has been
determined in mce. Material and Methods Aninmals
BKS. Cg- mt/ +Leprdb/J (Charles Ri ver Laboratories) male

AWCI&WA"%E&E%%E, to as db/db mice) are

ent 1nt Ine Leptin due to a
spont aneous point mutation. They are maintained on the

In EksEemy; T pioves! tient Hindel i 2fpidi pethiyt pomae dre sensitized
to @@/ 8tk (19U bvalbdmiRPaha: 46 %%enﬁ@%h@h&ﬁ@éﬁ with the same

st andar d chow and tap vvater M ce are

anfiged Wy dnhajation of aﬂ@eﬁ@s@h Adg- aFrwtam\et ﬁbnﬁﬁh\ﬂ ReaspiriQrit Care Med

1582%00-1Bb8 1587° RIRAAEE AUD PARE 13RESHr Y Care Med 163:173-

184, 2001; Henderson et al., Am J Respir Crit Care Med 165:108-116, 2002; Oh
et al., J Immunol 168: 1992-2000, 2002).

The in vivo pharmacological activity of compound 15 has been determined in

mice.

Material and Methods

Animals

BKS.Cg-m+/+Lepr®/J (Charles River Laboratories) male mice (commonly
referred to as db/db mice) are deficient in the adipokine Leptin due to a
spontaneous point mutation. They are maintained on the C57BL6/J strain.

Mice are housed four by cage at a temperature of 22-24 °C and a day/night cycle
of dg7014/10 hours (05:00-19:00-05:00), and obtain standard chow and tap water
ad libitum. Mice are allowed to adapt to housing and environment for 14 days

prior to substance administration.



Subst ance adm ni strati on Conpound suspensions in 0.3%

Met hyl cellul ose in saline are prepared freshly just
wopne7onsg20 adm ni strati on. Substances will be PCI/EP2007/003186

adm ni stered by oral gavage in the norning at 07:00,

one hour before determ ningsded blood glucose |evels

and body weight. In the evening, substance is

dm ni stered. hetweenn 17: 00 and 18: 00. Aninals are
SJ@%’&&?@#&M@ for 1 hour after the
CoripdUHB sUSperfsidns Y. 8% N@?I?%%ﬂldléséW%ﬁﬁn@%?rédpr@ﬁa?é@freshly

. results of pharnmacokinetic and dose tolerability
jusd prigr ks admprisirationsubst ances Rosi gl it azone (Avandi ae)

SuBSIRES wif ph ot B BTV Rofaf % Roralpl 7. one hour
befdré eddterrainingnied \nloed ighscdgen levefnahtli ody weighity P8 tRe evening,

di abetes with marked effects on gl ucose honeostasis ,

subsiance) igc sgminigtased nbetwesinidy 7:€dtheand d 82 manémalseare visually
' | i ce to allow for

m%ﬁfggﬁwgﬁhlfh)%dafﬁéo}ﬁg}éﬁ%?g'h&t%ﬁéﬁrgonment . During that

time, body weight and fed bl ood glucose are neasured

daily. The prenonitoring phase (body weight, bl ood
Dgl.ucose, food, water, ITT, oGIT) starts at day -12.

and control substance adm ni stration begins at

Do%ﬁ')é; Gs cHAsinnBakBE 6hUhe rédats @F OprlMthckirkaidy (PR} HHd dose

and fed bl ood glucose is continued one hour after
tole@bidyistudieBri ni stration in the norning. Oral gl ucose

tolerance tests as well as insulin tolerance tests

are perforned. The study ends at day 14, where the

animals are sacrificed and organs, tissues, and fluids
Comteolssuhdtadcésr further anal ysis. WO 2007/ 115822

P,C'l',/ EP2007/ 003186 . 60 Readouts =
Rosiglitazone (Avandia™) belongs to the thiazolidinedione class of PPARgamma

agonist drugs, which exert their main therapeutic effects by improving insulin
sensitivity in type 2 diabetes with marked effects on glucose homeostasis and

glucose tolerance.

Study schedule

Animals are being supplied one week in advance to allow for adaptation to
housing and environment. During that time, body weight and fed blood glucose
are measured daily.

The premonitoring phase (body weight, blood glucose, food, water, ITT, oGTT)
starts at day -12. Test and control substance administration begins at day 0.
During the study, the recording of body weight and fed blood glucose is continued
one hour after compound administration in the morning. Oral glucose tolerance
tests as well as insulin tolerance tests are performed. The study ends at day 14,
where the animals are sacrificed and organs, tissues, and fluids are sampled for
further analysis.



Bodywei ght and bl oodgl ucose were neasured three tines

a week. At the end of the study pancreatic insulin
wocottast22zand pl asma paranters were det er nmi ned PCOERR007/003186

gl ucose tol erance test Over night fasted animals (14 h

fasted), receive an oral gl u&?se bolus (2 g

gl ucose/ kg body weight) 2 h atter the norning
I:‘aEEIiC_ation_. Shortly before (t=0 mn) and at the

ng time points blood glucose values are
: 6

BOERARL] ArblbBgLEEhe i FERIARY hrke fihesid walk, Atdfle end of
the etudy\pareréaticainsulirs odbmtent apd pilaq‘mapaoam(drs Were detértnined.

U kg; dilution with 0,9% NaCl) 2 hours after the

norni ng application. Food is withdrawn after Insulin

gift. Shortly before (t=0 mn) and at the foll ow ng
Oral Gludtsatclerdrisedtedtucose val ues are neasured by the

tail tip nethod: 15, 30, 45, 75 and 135 min. Results
Ovarirnight fasted: avipnalnd18obyiasiagh: rogaiveran wragiusose bolus (2 g

t

ocoBERE046] ueidh 2 SO T AIAMG nplficaul - SEERF gisre (0
minn aadsa‘tghéffbhanagvglmne qodretd bloo@@bcosei(@lnisgr@mmahred by the

vehicle fro todl4 In contrast WMhk inhibitors show
taihp H?efﬂf’%(i’:e{w%gq’ &0 §8 1P ARAd 80 @it-ed ani mal's, Mk

i nhibitors are bodywei ght neutral (Fig. 1). Figure 2

shows the random fed bl ood gl ucose during the study.

There is a rogressive inprovenent in blood glucose
In tol hi bi tor conpound 15. |Insulin tolerance

e RGP I, sk AT o i
0,9%| rea@r)czehwstaftedeth@mﬁ@rrnm ag pldationnFbeds€ Withagalh Aifter Insulin
sensitivity (Fig. WO 2007/ 115822 PCT/ EP2007/ 003186
9if Pharky Pﬁf%{ﬁéh%mé” aqnot attherfallowingriime pgints Hiepe glycose values
aré hRRIsFERBY hO it fh Fletiiet a8, 45! 76 lapeerdglimn by Mk
i nhibitor treatmne I'n"addi’'t1ont here was
significant reductl on of NEFAs (Fig.4).

Results

During the study the bodyweight was measured three times a week. The
PPARgamma agonist Rosiglitazone was used as a control. Rosiglitazone
treatment resulted in a significant increased in body weight compared to vehicle
from d1 to d14

In contrast Mnk inhibitors show no difference to the vehicle treated animals, Mnk
inhibitors are bodyweight neutral (Fig. 1).

Figure 2 shows the random fed blood glucose during the study. There is a
progressive improvement in blood glucose with the Mnk inhibitor compound 15.

Insulin tolerance test were performed at the end if the study. Treatment with Mnk
inhibitors resulted in an improved insulin tolerance test, demonstrating an

increased insulin sensitivity (Fig. 3).



Treatnment with Mik inhibitors also resulted in reduced

plasma insulin and elevated pancreatic insulin
WOCZOWVHMZZ(FI g. 5). This is consistent wth thecomPeerowse

i mproved insulin sensitivity. WO 2007/ 115822

PCT/ EP2007/ 003186 62 C ainsg; 1 A conpound of the

general fornmula (1) R5 R6 )(6]Rl R7T N---R4 (1) R8 S

N R3 R2 wherein Xis a single bond, 0, S, SO, CH2,

CHRi a, CRlaRi b, CH(hal ogen), C(hal ogen)2, C=0

Plﬁrﬁh'ﬁa@rs@"’c\t%e%@m Wherstiidy Bhawang b ﬁérd%cﬁ‘én ein circulating
C3-10 cycl oal kyl, C3-10 cycl oal kyl,

kyl
tﬂgmcemdﬁ&ﬂy Mnko inibitee teateenheirerasidjiorodheig was a significant
ast one heteroatomselected fromN, S
recﬁcg% "?FR%# er ed heterocycl oal kyl conprising at
Tro&@ssnt WitR N'B’tkel’mﬁbmssﬁls%ctréwlfdd)ﬁm Nedﬁcéﬂdp&sma |nsuI|n and
wherein Ria and Rib a Iptlonally substituted wt
eleypéed pappieatirgns yin ?@”tﬁ%f dged). Chisgisgangistertiwigh émck)gapserved
C3_10 cycloal kyl, C1-6 alkyl 3 to
'm%\#{%ﬂﬁé@g{é%@h\ngﬂcl oal kyl conprising at |east one
het eroatom sel ected fromN, S and 0, 3 to 10 nenbered
het erocycl oal kyl conprising at | east one heteroatom
selected fromN, S and 0, C6-10 aryl, Cil1-.6 alkyl
C6-10 aryl, C5_10 heteroaryl conprising at |east one
het eroatom selected fromN, S and 0, Cl-.6 alkyl
C5-10 heteroaryl conprising at |east one heteroatom
selected fromN, S and 0; wherein Rl is optionally
substituted with one or nore R9;



WD 2007/ 115822 PCT/ EP2007/ 003186 63 or if X is NR a,
CHRla, C(ONR,,, or CRlaR, b, R, may forma 5 or 6
worseased sat urat ed, unsatured or aromati c caPoO@®PHN7©®03186
or heterocyclic ring with Rra and the Nor C atomto
whi ch they are attached, whi rings may contain one
or nore additional heteroatons selected fromN, S and
0, which may be substituted with one or nore R9; R2
and R3 are the sane or different and are independently
selected from hydrogen, C1_6 alkyl, Cl1_6 al kyl C3_10
cycl oal kyl, C3_10 cycl oal kyl, C6-10 aryl, Cl--6 alkyl
C6_10 aryl, C5_,0 heteroar@laiosprising at | east one
heteroatom selected fromN, S and 0, Cl1-6 al kyl C5_10
heteroaryl conprising at |east one heteroatom
selected fromN, S and 0, C1 6 alkyl 3 to 10 nenbered

11t 8 05HSoRh Y BORE PR (f)2251 one heter o2 o

het erocycl oal kyl comprising at |east one heteroatom
selected fromN, S gnd 0, or together with the C atons
that they argsattae orma C3_7 cycloal kyl or a
3 to 10 nenber ed ocycl d& kyl group, wherein R2
and R3 are optio ubstituted with one or nore
R9; R2 may al so _be and_ R3Apay al so be ?;Iogen CN;
OR11; S(O 2N( R ; N(R11R1 a); (( 2R11;

N(R11) S(O)2N(R11aR> R11; N(R11R1,a); OC(OR1,;
N(RI1)C(ORiia; N S N(R')S(O R, 1a;
N(R11) C(O N(R'aR, 1b); la; OC(O NR
Rlla); oxo (=0, where E at’3| east partially
saturated; C(OR11l; C1 = phenyl; C3_7

cycl oal kyl ; or heterocycly ; gin CL.6 al kyl ,
phenyl, C3_7 cycloal kyl, and heterdcyclyl are
optlonally “substituted with one or nore RO; R4 is
hydrogen, Cl1_4 al kyl, urea, thiourea or acetyl

opt wiheadinyX Mstrigiejbedd @, Bh S@he Cbt,, ﬁib‘t%aR@R@RmR@H(halogen)

O R (BB RGN SRS HL an P are .

alkyl, Cie¢ alkyl Cs.4o cycloalkyl, Cs.+10 cycloalkyl, Cis alkyl 3 to 10

membered heterocycloalkyl comprising at least one heteroatom selected
from N, S and O, 3 to 10 membered heterocycloalkyl comprising at least
one heteroatom selected from N, S and O, wherein Ry; and Ry, are
optionally substituted with one or more Rg;

R, is hydrogen, Ci.s alkyl, Ci.s alkyl Cs.10 cycloalkyl, Cs.19 cycloalkyl, Ci.g
alkyl 3 to 10 membered heterocycloalkyl comprising at least one
heteroatom selected from N, S and O, 3 to 10 membered heterocycloalkyl
comprising at least one heteroatom selected from N, S and O, Ce.1o aryl,
Ci-6 alkyl Ce.19 aryl, Cs-1o heteroaryl comprising at least one heteroatom
selected from N, S and O, C alkyl Cs.1¢ heteroaryl comprising at least
one heteroatom selected from N, S and O; wherein R; is optionally

substituted with one or more Rg;



R5, R6, R7 and R5 are the sanme or different and are

i ndependently selected from hydrogen and R9; WO
WO0200r7v13823822 PCT/ EP2007/ 003186 64 or R6 and RZTARP007/003186

forma 5 or 6 nenbered saturated, unsatured or

aromatic carbocyclic or hetegpcyclic ring wherein the

heterocyclic ring conprises at |east one heteroatom

sel ect, frch&?1 Cﬁé% y\@@ﬁﬂ{é)’} ’Ej@(ag} NE} ha# or%en 5o0r6

3( OdrRBdRid gatursied) aﬁﬁkbiur@ﬁ%rl)a%rghﬁﬁ(dﬂrbé&&@ or heterocycllc
SR11;, N(RLLR 1a) OC(O)R11 N(R 1) C(O R

N( RNy gyith i rad t e i oy & ejamn it which they are attached which rings

R@#ﬁ%ﬂgbg%ﬁ %ﬁﬁ*‘*f”wﬁéﬁé@ﬂéﬁomaelegt%q frogydy, S and

par O, alhigh sedyub@sadstitt{dd With oneloromatekRb;, phenyl ) C3-
7 cycl oal kyl; or 5 or 6 nenbered saturated, unsat ur ed

or aromatic heterocyclyl conprising at Ieast one

gleLﬁ %(ﬁmﬁsﬁbe@%%rféé ﬁ?qoal ?(rélnf"%ﬂd darﬁewg &(;\?rﬁ‘hrrwgelected from

opt hydmge}n Cs,u;balkyl; LﬁﬁdaIWylt 63 aneyaoalkpl; ngRE,Q:ch:HIkyI SCs-10 aryl,

[ nd%ﬁ IA b\gyygl r@( g)ﬂsﬂm%\eltew ‘3@%@%‘92 %t: '?Rﬂ Bf‘e heteroatom

N( L8 I)egg a %’?ﬂ ? N(nglfd%Q'Gd)ﬁhKyR'Os SHek&idaRjl comprising at least
N( anyecl:qu)emawlmawleg kpm&l) & NdrO; &1-6 alkyl 3 to 10 membered

o AR BT 4, 5L B PRl st o .

cycladl KM 3 W 10hehembeysd YheteRIchcldailkyd, cdrrprising at least one
i ndependently selected fromthe group consisting o

hydh@tﬁ‘ﬁatoﬂl Sglegteq froneN, 6Seﬁﬂdyp @3 togethpe vath kg ¢ atoms that
N et_er Cyc%o%]'tzﬁéfied td_ford '?'ayb §&0%IQ%I”BW§r§qo 10 _membered

conpri si ng PERT " ¥ne" heterdat om
sel betexdcycloatki, grBupnavidreid B@ ahd Reg e ropdionally substituted with

col BB PGty % Ty 8lstihe Toe A Ps Sha Hlp b halbgen; CN;
ggrg%g@gspkw RQWE)CS@%N(SR@En f?(g%n% i ajﬁéRE(ng(gWaRnb),
opt Sthail | yNﬁﬁbﬁﬂat),ut e®G{Q)R10ne NER11)C(O)R11a;  N(R11)S(0)aRi1a;
N(R11)S(O)R11a; N(R11)C(O)N(R11aR11b); N(R11)C(O)OR11a;
OC(O)N(R11R11a); oxo (=0), where the ring is at least partially saturated;
C(O)Ry4; Cis alkyl; phenyl; Cs.7 cycloalkyl; or heterocyclyl; wherein Cy.g
alkyl, phenyl, Cs.; cycloalkyl, and heterocyclyl are optionally substituted

with one or more Rg;

R4 is hydrogen, Cq.4 alkyl, urea, thiourea or acetyl optionally substituted

with one or more Rg;

or Ry may form a 5 or 6 membered saturated, unsatured or aromatic
heterocyclic ring with X;

Rs, Rs, R7 and Rg are the same or different and are independently selected

from hydrogen and Rg;



nore R9; or a netabolite, prodrug or a
phar maceutically acceptable salt thereof, with the

woexerenss2en of WO 2007/115822 PCT/ EP2007/ 00318&CTAR200%/083186

N N 2. Conmpound according to claim1, wherein Xis a
single bond, 0 or NRia. 3. npound according to
claim2, wherein Xis 0 or a. 4. Conpound accordi ng
to claim3, wherein Xis O 5. Conpound according to
any of clains 1 to 4, wherein Rl is Cl_6 al kyl

opt pPMAY lahds Wsrﬁéyﬂ?&% W t?@?n@n@én;ﬁ"ﬂgrﬁer@tﬂﬂﬁé‘ ﬁE"é ured or

C3_10 cycl oal Ky to 1 terocyc
conpromsatiy carbecynlicadomedeldoeycled rlfnlgomhe@:anthel\l I"@meiocycllc ring

|O1I‘O t &8{1@' : betl '%SSUbSES{%ﬁ%%?WBéIQBt%ﬁ%r& Ripat ed,

unsaturated or aromatic heterocyclic ring vvlth Ri a
and the N atomto which they are attached. 6. Conpound
acc&dﬂﬁg'ﬁ@p@ﬁﬁeﬂm& balogeai neN1 COBR uhdédBimn QZOMN(BHRHa)

O FERR T SOIN T RSP ML PTG e SR

6, W{B; A1) Rz)@(rw)ms Nr(le1ﬂ)oc@mngaﬂ(FkM)S(@LRﬁgeN R 98(O)R11a;

hydr ogen and Cl. accor i ng_t

cla ﬂc&\@wﬁmﬁub)anﬂ(@s)g@ da’o deéa( B\I(thﬂpahnéxo (=0),
aCCWh@ré‘%é Hn@”é’aﬂé%s? aﬁiaﬂgg'éttﬂrafe?id%a ﬁgﬁ'ed} Gf%kyflsﬁ)henyl Ca.

hydr ogen. acc
1te @yclmwylelmr FEB ars GSehembedad fsanmnalt@twlrugeatwed or aromatic

ComPBIERRoH GAgIRILE 109 2L 43Sk e NIERTR Seipcisd Hom N, S and O;

hy divpgest |
hy dpgesin m%ﬁ? SW@ Se c?bl@ﬁlktyp éﬁB’h@f@ro@)f/cI?I &'e"Bptionally

substituted with one or more Rm,

R0 is independently halogen; CN; OR1; S(O)2N(R11R11a); S(OIN(R11R112);
S(O)2R41;  N(R41)S(0)2N(R11aR11b);  SRi11;  N(Ry1Ri1a);  OC(O)Ry4;
N(R11)C(O)R11a; N(R11)S(O)2R11a; N(R11)S(O)R11a; N(R11)C(O)N(R11aR11b);
N(R11)C(O)OR11a; OC(O)N(R11R11a); oxo (=0), where the ring is at least
partially saturated; C(O)Ri1; Cie alkyl; phenyl; Cs; cycloalkyl; or
heterocyclyl;

R11, Ri1a, Ryp are independently selected from the group consisting of
hydrogen, Ci. alkyl, C1¢ alkyl Cs.1o cycloalkyl, Cs.1o cycloalkyl, C.¢ alkyl 3
to 10 membered heterocycloalkyl comprising at least one heteroatom
selected from N, S and O, 3 to 10 membered heterocycloalkyl comprising
at least one heteroatom selected from N, S and O, Cg.10 aryl, 5 to 10
membered heteroaryl comprising at least one heteroatom selected from N,
S and O, wherein Rq1, Ry1a, Ry1p are optionally substituted with one or
more Rg;

or a metabolite, prodrug or a pharmaceutically acceptable salt thereof, with
the exception of



from hydrogen, hal ogen, -C(O N(Rl1Ri,a), -COOR11l, and

WO

2.

3. whe GO

4.

a 5 or 6 nenbered saturated, unsaturated or aromatic
lrea7ris82gcl i c ring conprising at |east one aPCI/EP2007/003186
het eroatom sel ected fromN, S, and 0, or together with
R7 forms a 5 or 6 nenbered gaturated, unsaturated or
aromati c heterocyclic ring conprising at | east one a

het eroatom sel ected fromN, S, and O 13. Conpound
according to any onep\pf claims 1 to 12, wherein R7 is
hydrogen or tegeths th R6 forns a 5 or 6 membered
sat ur at ed, g : aromati c heterocyclic ring

i Sj Na het eroatom sel ected from N,

N, hydrogen. 15. Conpound

to 14, wherein R6 is
selected from hydrogen pgen, -C(ON(R'R'a), and
- COCR11. 16. Conpound acsgrdi ng to claim 15, wherein
R6 is selected fromfluorine, COOH and C(O NH2. 17.

Co L8R B A AR SRy S S

clains 1 to 17, wherein R5, R7 and R8 are hydrogen.
19. Cons)ound accord| ng to any of clains 1 to 15,

@] BERArAING 1R GIAINRZ. WhereiR XaisHO oF NRwenber ed
saturated, unsaturated or aromatic heterocyclic ring
conprising at | east one heteroatom selected fromN, S,
and CompurDacedriibRP®D dhaim BPRO6EIN03IEEB. 67 20.
Conpound according to claim19, wherein R6 together

wth R7 forns a 5 or 6 menbered saturat ed,

two N atonms. 21. Conpoun

10.

unsw@é@m %rcc@fd?ﬁgttbcargs?t&r@&w% Ctd '4”9Nhé°r%m3rn Sig, 4 alkyl
accor di n%; to claim1

sel optieaaliy supstituted with gnexar maahalpgen a®me,$Cs.10 Cycloalkyl, a 3

to 10 membered heterocycloalkyl comprising a heteroatom selected from

O and N and optionally being substituted with one or more Rg; or if X is

NRia Ry may form a 5 or 6 membered saturated, unsaturated or aromatic

heterocyclic ring with Rq; and the N atom to which they are attached.

Compound according to any one of claims 1 to 5, wherein R, and R3 are
independently selected from hydrogen, Cy.¢ alkyl and Ce.10 aryl.

Compound according to claim 6, wherein R, and Rz are independently
selected from hydrogen and C1.¢ alkyl.

Compound according to claim 7, wherein R, and R; are hydrogen.
Compound according to any one of claims 1 to 8 wherein R, is hydrogen.

Compound according to any one of claims 1 to 9, wherein Rs is selected
from hydrogen and halogen.
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11,

12.

13.

14.

15.

16.

17.

18.

19.

2 NN NSi S N

66

Compound according to claim 10, wherein Rs is hydrogen.

Compound according to any one of claims 1 to 11, wherein Rs is selected
from hydrogen, halogen, —C(O)N(R;1R11a), —COOR4y, and a 5 or 6
membered saturated, unsaturated or aromatic heterocyclic ring comprising
at least one a heteroatom selected from N, S, and O, or together with R;
forms a 5 or 6 membered saturated, unsaturated or aromatic heterocyclic
ring comprising at least one a heteroatom selected from N, S, and O.

Compound according to any one of claims 1 to 12, wherein Ry is hydrogen
or together with Rg forms a 5 or 6 membered saturated, unsaturated or
aromatic heterocyclic ring comprising at least one a heteroatom selected
from N, S, and O.

Compound according to any one of claims 1 to 13, wherein Rg is hydrogen.

Compound according to any of claims 12 to 14, wherein R® is selected
from hydrogen, halogen, —-C(O)N(R1R11a), and —COOR}yj.

Compound according to claim 15, wherein Rg is selected from fluorine,
COOH and C(O)NH..

Compound according to any of claims 13 to 16, wherein R; is hydrogen.

Compound according to any one of claims 1 to 17, wherein Rs, R; and Rs
are hydrogen.

Compound according to any of claims 1 to 15, wherein Rg together with R,
forms a 5 or 6 membered saturated, unsaturated or aromatic heterocyclic
ring comprising at least one heteroatom selected from N, S, and O.
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20. Compound according to claim 19, wherein Rg together with R; forms a 5 or
6 membered saturated, unsaturated or aromatic heterocyclic ring
comprising two N atoms.

21.  Compound according to claim 1 selected from:
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22. Compound according to claim 1 selected from the group consisting of
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Conpound according to claim 1l represented by the

foll owi ng formnul a:
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O NN\ S N 24. Pharnmaceutical conposition

conprising a conpound according to any one of clains
woXoem12822and optionally a pharmaceutical ly aceeptrebéog/003186

carrier. 25. Pharmaceutical conposition according to

claim24 further conprising fn additional therapeutic

agent. 26. Pharmaceutical conposition according to

claim25 wherein the additional therapeutic agent is

Eelected ggon1an antd di abetic agent, a lipid | owering
0 | ar agent, arnyantihypertensive
age a diureticlagent, a thropbo¢yte aggregation

an ant Fneopl astic ageqt af_an _anti-pobesity
agent™” 27.NPhar maceuti cal conposi N on f
claim?25 o 26, wherein the additiona

agent i d fromhuman NPH i nsul iR e
or ultr ’ igH. i nsulin Lispro, insul
Aspat ar lin %dargine, atenolol, bisghrolo

met opr ol olN” esnol ol , celiprolol, talinolol, N~ X
oxprenol ol , pindolol, propanolol, bupropanolp
penbut ol ol , nepi ndolol, sotalol, certeolol,
carvedilol, nifedipin, nitrendipin, am odipin,
ni cardi pin, nisoldipin, diltiazem enalapril

verapam |, gallopam |, quinapril, captopril
sk (D) nazepril, rampril, peridopril,
f pri |, dol april, irbesatan, |osartan,

i sartan, eprosartan, ol nesartan, WO
208 T5R22 PCT/ EP2007/ 003186 80 hydrochl or ot hi azi de,
piretani chi orotal i done, nefruside, furosem de,

bend r gi azid, trianterene, dehydral azi ne,
acetyl'§al i 1§ acid, tirofiban-HC , dipyram dol,
triclobpidi [ oprost-troﬁet @ol , eptifibatide,

cl opi dogneél , piratecanp_alch%?nab, trapidil

si mvast ati ne, bezafibrate nofi brate, genfibrozil

etofyllin, clofibrate, etbfib Bte, fluvastatine,

O
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O
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y CH,
N
H
0 t/ Y ama®
0] N
0
N

and u\ P /
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| ovast ati ne, pravastatin, col estyram de,
col estipol -HCI, xantinol nicotinat, inositol

worremtissat e, aci pi nox, nebivol ol, gl ycer ol ni t PET&P2007/003186

i sosorbide nononitrate, isosorbide dinitrate,
pentaerythrityl tetranitrate;gindapam de, cilazepril,

urapidil, eprosartan, nilvadipin, netoprolol,
doxazosin, nolsidorm n, noxaverin, acebutolol,
prazosine, trapidil, clonidine, vinblastin,

23Vi NConfiduhd ¥édHiERigito YAIRPY $éprelen fHé' foRbRif

240 RoimarA

. ' ﬁgﬂ%nnma:
derivatives, etop0Osid, teniposid, alKylating agents,
nitroso ureas, N-|ost anal ogues, cycl opl onphanid,
estamnustin, nelphalan, ifosfam d, mtoxantron,

i dar ubi ci n, doxorubicin, bleomycin, mtonycin,

dacti nomycin, daptonycPn, cytarabin, fluorouracil

fluoroarabin, gentitabln, tiogugnin, capecitabin,

adrianydin/daunorubgmln, 7t ogf ne

ar abi nosi d/ cyt ar abi ne, 4- or other O phosphani des.

28. Pharmaceutical conpos [ cordi ng to any one of

claims 24 to 27, for oral, pargnteral (e.gqg.

bronchopul monary), local, or tgpical gadm nistration.

29. Pharmaceuti cal conpositioﬂE rirgi ng a conpound
ti

as defined in any one of cl ai 3 for inhibiting
the activity of the kinase ac y of Mkl or Mk2
(Mhk2a, Mk2b) or variants thereof. 30. Pharmaceutica
conposition conprising a conpound as defined in any

Bl g o S B B o
canofclamnsl 1ttb @Marﬂbﬁﬁmliy\laa‘)ﬁ@ﬂﬁéémbhﬂsﬂ acéépstable carrier.

di seases. 31. Pharmaceutical conposition according to
claim29 or 30 for the prophylaxis or therapy of

25met Pﬁﬁimﬁc&it&%ﬁ%ﬁﬁnﬁsitﬁﬁeaE@JrBS'@/gj; %%\‘?r.naf)@l./fBFthe}a hg}wﬁgrising an

26 car PRaNAaESRicaP EBRPOSRIBNAASEIr8Rlg! toCOBTE S Wherein t
conplications and di sorders sel écted frominpaire

gl ubesapreuiceagerieis selected from an antidiabetic agent, a lipid lowering

27.

met abol 1 sm and therr consecut | I'cations

di sadditiosal tierapeatic agedR2 PCT/ EP2007/ 003186 81 32.
Phar maceuti cal conposition according to claim31 for
the prophylaxis or therapy of diseases of the

Qe additional

agent, a cardiovascular agent, an antihypertensive agent, a diuretic agent,
a thrombocyte aggregation inhibitor, an antineoplastic agent or an anti-
obesity agent.

Pharmaceutical composition according to claim 25 or 26, wherein the
additional therapeutic agent is selected from human NPH insulin, human
lente or ultralente insulin, insulin Lispro, insulin Aspatart, or insulin
Glargine, atenolol, bisoprolol, metoprolol, esmolol, celiprolol, talinolol,
oxprenolol, pindolol, propanolol, bupropanolol, penbutolol, mepindolol,
sotalol, certeolol, nadolol, carvedilol, nifedipin, nitrendipin, amlodipin,
nicardipin, nisoldipin, diltiazem, enalapril, verapamil, gallopamil, quinapril,
captopril, lisinopril, benazepril, ramipril, peridopril, fosinopril, trandolapril,
irbesatan, losartan, valsartan, telmisartan, eprosartan, olmesartan,



di abetes nellitus type I, LADA, diabetes nellitus
type |, obesity, netabolic syndrone, eating

woadbewrisees, chachexia, osteoarthritis, biliar PCItRPR@S/003186

28

29.

30.

31.

di abetic conplications such as diabetic gangrene,
di abetic arthropathy, diabeyjc osteopenia, diabetic
gl oneroscl erosi s, diabetic nephropathy, diabetic

der at i. abeti c_.neuropat hy, diabetic cataract and .
di a g&riognﬁrgﬁ pat r@){e%aﬂlé‘gef?%fﬂtéﬁ?%at m,ﬁuaid&bewresem'de,
f eepefyfAUABNiadiRPafibmteRMe, WdhydRilathbNOWcetylsalicylic  acid,

ket oaci dosi s, di abetic hyperosnol ar cons,
hy ptiggfipaadnict  dipyramidgipe triglopidieni doprasi-tromietasol, ¢ eptifibatide,

aci i i a ' et ogci dosis,, intracapillar .

gl og@ﬁﬂ%@ﬁ%phgﬁae%?hki HdTag, - ppiin ¥ @P}:ﬂiﬁ%' bezafibrate,
di atmtdfibrat@ny@bhﬁl@iﬁ&zil,dieﬁbs{ﬂlirﬁ plbFLare, C aeHbREt hiluvastatine,
di abeti ¢ nononeur opat hy, i abetic pol yneur opat hy

pa ; g I
di alovasiating: MiavasiatieuFeleatmgmids, serlestpoldig opatinpk gicotinat,
di apef.i:G) Pekd I Tol! th j.abet i I . .
i ARl PHGIRElS | SERLAOE KepfoRl” ik dffirate,  isosorbide
Phamumosittate aisosonpidei dinitrate,c pentdienghtityl eéwamitrale, fintlapamide,
t he treatnent angd/or rophyl axi s of netabolic ,
di s& ”EF prrPid. i gP b i sSAHVECIRIN, | jmetgprolol,  doxazosin,
di spigkaE8IMIANd hERAV: NSEIHU c h&aki O i
di sorders slef_ecr?gd ferr@?n hypelrt(?(:I Ic’)I g@?é?%ﬁé’m gﬁap?tﬂﬂ clonidine,
di svinplaséini avinerigitin, avindgpiar clindredhiey qiasiviphyilotoxine derivatives,

Fredri 'S, rij roteinem a,.

o EloGBEETGBARE! HAORERS' SUB8E, Mresnrgas. Nost anaogues
| ovegdsiohphainpr @stariustite [mhédbhalan, ifosfamid,  mitoxantron,
hyper | i poprotei nem a, pure hype rglyceridema, .
end@@éﬁga@, IPXErYRITin c Blaaeyain, Miteplystreddactinomycin, daptomycin,

chr ey SORET MEORFALE, (LORIFER, ML, NoBLa  fapectavin,

i scadnaraydinddunmsebicii, oytosieg i avabinosidicytarabing @arkiC, or other
cor gnar he%rt di sease, angi na pectoris, mnyocardi al

i nf%'?%ﬁ%ﬁ')' €8t enocardi a, pul nonary hypertension,
congestive heart failure, glonmerul opaty,

tubul ointestitial disorders, renal failure,

angPbateagsiitical cempesitionaaengirdingdiosamydene, ofatlaioes e4rtal 27, for

apo 0Q7 2 PCT/ EP2007/ 003186 . 82 34. . .
T R N o A L,
t he prophyl axi s or

Pharmaceutical composition comprising a compound as defined in any one

of claims 1 to 23 for inhibiting the activity of the kinase activity of Mnk1 or
Mnk2 (Mnk2a, Mnk2b) or variants thereof.

Pharmaceutical composition comprising a compound as defined in any one
of claims 1 to 23

for the prophylaxis or therapy of metabolic diseases, hematopoietic
disorders and cancer and their consecutive complications and diseases.

Pharmaceutical composition according to claim 29 or 30 for the
prophylaxis or therapy of metabolic diseases of the carbohydrate and/or

lipid metabolism and their consecutive complications and disorders.
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33.

conposition according to claim29 or 30 for the
prophyl axi s or therapy of heé1iatopoi etic disorders. 36.
Phar maceuti cal conposition according to claim32 or 33
for the prophylaxis or therapy of diabetes nellitus
type Il and its consecutive conplications and
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Pharmaceutical composition according to claim 31 for the treatment and/or

prophylaxis of metabolic diseases of the lipid metabolism (i.e. lipid
disorders) and their consecutive complications and disorders selected from
hypercholesterolemia, dislipidemia  familial hypercholesterolemia,
Fredrickson's hyperlipoproteinemia, hyperbetalipoproteinemia,
hyperlipidaemia, low-density-lipoprotein-type [LDL] hyperlipoproteinemia,
pure hyperglyceridemia, endogenous hyperglyceridemia, isolated
hypercholesterolemia, isolated hypertroglyceridemia, cardiovascular
diseases selected from hypertension, ischemia, varicose veins, retinal vein
occlusion, coronary heart disease, angina pectoris, myocardial infarction,
stenocardia, pulmonary hypertension, congestive heart failure,
glomerulopaty, tubulointestitial disorders, renal failure, angiostenosis,
cerebrovascular disorders, or cerebral apoplexy.
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Phar maceuti cal conposition according to claim4l
wherein the pharmaceutical conposition is to be
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obesity agent.

40. Pharmaceutical composition according to claim 38 or 39, wherein the
additional therapeutic agent is selected from human NPH insulin, human
lente or ultralente insulin, insulin Lispro, insulin Aspatart, or insulin
Glargine, atenolol, bisoprolol, metoprolol, esmolol, celiprolol, talinolol,
oxprenolol, pindolol, propanolol, bupropanolol, penbutolol, mepindolol,
sotalol, certeolol, nadolol, carvedilol, nifedipin, nitrendipin, amlodipin,
nicardipin, nisoldipin, diltiazem, enalapril, verapamil, gallopamil, quinapril,
captopril, lisinopril, benazepril, ramipril, peridopril, fosinopril, trandolapril,
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Pharmaceutical composition according to claim 41 wherein the
pharmaceutical composition is to be administered to a patient

concomitantly or sequentially in combination with an additional therapeutic
agent.

Pharmaceutical composition according to claim 42, wherein the additional
therapeutic agent is selected from a histamine antagonist, a bradikinin
antagonist, serotonin antagonist, leukotriene, an anti-asthmatic, an NSAID,
an antipyretic, a corticosteroid, an antibiotic, an analgetic, a uricosuric
agent, chemotherapeutic agent, an anti gout agent, a bronchodilator, a

cyclooxygenase-2 inhibitor, a steroid, a 5-lipoxygenase inhibitor, an
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conposition according to any one of clains 42 to 44
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infliximab, ~ etofenamate, auranofin, gold, [22 Ra]radlum chloride,
tiaprofenic  acid, dexketoprofen(trometamol), cloprednol,  sodium
aurothiomalate aurothioglucose, colchicine, allopurinol, probenecid,
sulfinpyrazone, benzbromarone, carbamazepine, lornoxicam, fluorcortolon,
diclofenac, efalizumab, idarubicin, doxorubicin, bleomycin, mitomycin,
dactinomycin, daptomycin, cytarabin, fluorouracil, fluoroarabin, gemcitabin,
tioguanin, capecitabin, adriamydin/daunorubicin, cytosine
arabinosid/cytarabine, 4-HC, or other phosphamides, penicillamine, a
hyaluronic acid preparation, arteparon, glucosamine, MTX, soluble

fragments of the TNF-receptor and antibodies against TNF.



goodpasture's di sease, crescentic gl onmerul onephritis,
pancreatitis, dermatitis, endonyonetritis,

worpaonmass2eti s, netritis, cervicitis, endocervi ®CTIEP2007/003186
exocervicitis, paranetritis, tuberculosis, vaginitis,
vulvitis, silicosis, sarcoiglosis, pneunpconi osis,
i nfl ammat ory polyarthropathies psoriatric
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according to for treating or preventing
chr tiiagaatiem.uehyonier Inflamimatony actritisj arthrifis arhmlmatyld arthritis,
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di spesKtasis e6tbHEMMROpSdridsis, PUStLIAY ?)S%ﬁh@ifsommarﬁrﬂﬁtory bowel
asthma. 47._ Phar maceut i cal conposi ti on accor di ng to

anydisgases Ceohn fedisease) and relaig@d cenditions, ulcerative colitis, colitis,

s SRER ShaBRE I SePEISS hBufrgb: ppgomyprmetiis

appbpaoradylitis, systemic lupus erythematosus and related disorders, multiple
sclerosis, asthma, meningitis, myelitis, encephalomyelitis, encephalitis,
phlebitis, thrombophlebitis, chronic obstructive disease (COPD),
inflammatory lung disease, allergic rhinitis, endocarditis, osteomyelitis,
rheumatic fever, rheumatic pericarditis, rheumatic endocarditis, rheumatic
myocarditis, rheumatic mitral valve disease, rheumatic aortic valve
disease, prostatitis, prostatocystitis, spondoarthropathies ankylosing
spondylitis, synovitis, tenosynovotis, myositis, pharyngitis, polymyalgia
rheumatica, shoulder tendonitis or bursitis, gout, pseudo gout, vasculitides,
inflammatory diseases of the thyroid selected from granulomatous
thyroiditis, lymphocytic thyroiditis, invasive fibrous thyroiditis, acute
thyroiditis; Hashimoto's thyroiditis, Kawasaki's disease, Raynaud's
phenomenon, Sjogren's syndrome, neuroinflammatory disease, sepsis,
conjubctivitis, keratitis, iridocyclitis, optic neuritis, otitis, lymphoadenitis,
nasopaharingitis, sinusitis, pharyngitis, tonsillitis, laryngitis, epiglottitis,
bronchitis, pneumonitis, stomatitis, gingivitis. ocesophagitis, gastritis,
peritonitis, hepatitis, cholelithiasis, cholecystitis, glomerulonephritis,
goodpasture’s disease, crescentic glomerulonephritis, pancreatitis,
dermatitis, endomyometritis, myometritis, metritis, cervicitis, endocervicitis,
exocervicitis, parametritis, tuberculosis, vaginitis, vulvitis, silicosis,
sarcoidosis, pneumoconiosis, inflammatory polyarthropathies, psoriatric
arthropathies, intestinal fibrosis, bronchiectasis and enteropathic
arthropathies.
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46.

47.

86

Pharmaceutical composition according to claim 45 for treating or
preventing chronic or acute inflammation, chronic inflammatory arthritis,
rheumatoid arthritis, psoriasis, COPD, inflammatory bowel disease, septic

shock, Crohn’s disease, ulcerative colitis, multiple sclerosis and asthma.

Pharmaceutical composition according to any one of claims 29 to 46,
wherein the pharmaceutical composition is adapted to oral, parenteral (e.g.
bronchopulmonary), local or topical application.



