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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 patrticularly 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 particular
clinical relevance since they constitute an important risk factor for the development of

atherosclerosis and subsequent vascular diseases such as coronary heart disease.
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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 “metabolic syndrome” which is defined as
the linkage between several diseases (also referred to as syndrome X, insulin-resistance
syndrome, or deadly quartet). These often occur in the same patients and are major risk
factors for development of diabetes type Il and cardiovascular disease. It has been
suggested that the control of lipid levels and glucose levels is required to treat diabetes
type I, heart disease, and other occurrences of metabolic syndrome (see e.g., Diabetes
48: 1836-1841, 1999; JAMA 288: 2209-2716, 2002).
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In a further embodiment of the present invention the compounds and compositions of the
present invention are useful for the treatment and/or prophylaxis of hematopoetic disorders
and their consecutive complications and disorders such as acute myeloid leukemia (AML),
Morbus Hodgkin, Non-Hodgkin's lymphoma; hematopoetic disease, acute non-lymphocytic
leukemia (ANLL), myeloproliferative disease acute promyelocytic leukemia (APL), ‘acute
myelomonocytic leukemia (AMMoL), polycythemia vera, lymphoma, acute lymphocytic
leukemia (ALL), chronic lymphocytic leukemia (CCL), Wilm’s tumor, or Ewing's Sarcoma.
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Inflammatory diseases like rheumatoid arthritis, inflammatory lung diseases like COPD,
inflammatory bowel disease and psoriasis afflict one in three people in the course of their
lives. Not only do those diseases impose immense health care costs, but also they are

often crippling and debilitating.

Although inflammation is the unifying pathogenic process of these inflammatory diseases
below, the current treatment approach is complex and is generally specific for any one
disease. Many of the current therapies available today only treat the symptoms of the

disease and not the underlying cause of inflammation.
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Sjogren’s syndrome, neuroinflammatory disease, sepsis, conjunctivitis, keratitis,
iridocyclitis, optic neuritis, otitis, lymphoadenitis, nasopaharingitis, sinusitis, pharyngitis,
tonsillitis, laryngitis, epiglottitis, bronchitis, pneumonitis, stomatitis, gingivitis. oesophagitis,
gastritis,  peritonitis, hepatitis, cholelithiasis, cholecystitis, glomerulonephritis,
goodpasture’s disease, crescentic glomerulonephritis, pancreatitis, endomyometritis,
myometritis, metritis, cervicitis, endocervicitis, exocervicitis, parametritis, tuberculosis,
vaginitis, wvulvitis, silicosis, sarcoidosis, pneumoconiosis, pyresis, inflammatory
polyarthropathies, psoriatric arthropathies, intestinal fibrosis, bronchiectasis and

enteropathic arthropathies.

Moreover, cytokines are also believed to be implicated in the production and development
of various cardiovascular and cerebrovascular disorders such as congestive heart disease,

myocardial infarction, the formation of atherosclerotic plaques, hypertension, platelet
5
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In a further embodiment the compositions of the present invention may be used for the
treatment and prevention of infectious diseases such as sepsis, septic shock, Shigellosis,
and Helicobacter pylori and viral diseases including herpes simplex type 1 (HSV-1),
herpes simplex type 2 (HSV-2), cytomegalovirus, Epstein-Barr, human immunodeficiency

virus (HIV), acute hepatitis infection (including hepatitis A, hepatits B, and hepatitis C), HIV
6
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mflammatltbleaasmataddW(ih pytoising eproéucdfort hie ssueti mea diseases such as
ent nv ntion

d h
aingivitis A} REFHARTRE B ATotRH A TompEeiaf RETNRY be used

to treat |nflammt|on associ ated with aut oi nmune

I
Fely 1 SERVES/ITE OPYGEp ST ) o BYSLRE b rovr

neurodegpoby@lvanm@sedusemg@d (tbso Admbeimer's alisesiseruRarkinson's disease,

y | ar sndro ner ul hritis
amyotropifet NaRgPh Srfas o ElnuPoBF e, SBRRGRI ¢ CHGPa: drhemia  or
neurodegeherftive dlse8as6aussd By l’f@uﬁfatﬂﬁﬁ}drytglﬁtanﬁ’ét@b@@étoxmlty or hypoxia.
aut oi nmune henol ytic anem a, glomerul onephritis,

rheumatoid arthritis autoi nmune neutropeni a,
In a preferred embodiment the compositions of the present invention may be used to treat

or prevent a disease selected from 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.

Protein kinases are important enzymes involved in the regulation of many cellular
functions. The LK6-serine/threonine-kinase gene of Drosophila melanogaster was
described as a short-lived kinase which can associate 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

7



t hronbocyt openia, atopic dermatitis, chronic active
hepatitis, nyasthenia gravis, nultiple sclerosis,

w0 ndosaossat ory bowel di sease, ul cerative col i tiBCT/EP2007/006109
Crohn's di sease, psoriasis, and graft vs. host
di sease. In a further enbodi nent the conpositions of

eytoplasryfinBs &€ AheishpI4(aR s37ihe 162 e kBlesbB &SP E R and the pas.
MAP kindsia! I1<h|§ pekphSiaRIN BSirg ﬁe?étﬁld'@ feRPBASE &b gcrbbmﬁ ifactors, phorbol

viral diseases i'ncluding herpes sinplex type
esters ar(d—|gvcggene@rqy@§ as eras;ﬁr\dyMosg qr}qg\b.yzytress S|gnalmg molecules and

cytokmes v r%%ﬁ%%é&ﬁai@pggﬁwl{] ch?\g ﬁ@ %%%é %%Wlty towards

eukaryotlbﬁﬁlﬁbtlblh Saé‘torthDQélFﬂE) EéEI\@O Jle}D@t ﬂ90§-19}20 1997; Mol Cell Biol 19,
Vi nf ection r rmllgn

1871- 1889&I1§|99a M%@b@&'eﬂ a?43r ﬁ%c?pgh) ﬁmwﬁ@ﬁesagmdlgwﬁmﬁ both, the
Mnk1 ancPl\/ﬁ{?(z ecjl{rlél deIr é‘iimhi'%‘é {t/)g@?ﬁaréﬂ M&Iété&%ﬁ?«! iSphorylation (Mol

arr
Cell Biol mmamw,vzmmy @HdsﬂrlﬁoﬁylatldwnmelﬁeEpmwlts um-& regulation of the

. (HHV- 7 human her pesvi rus-8 (HHV-8), pseudorabi es and
protein trénaplint IMALEEH §10 A2 BEORRRt 1 2000 0! 't he. pr osont

invention may al so be used topically in the treatnent
or prophylaxis of topical disease states nedi ated by
There arerdifferardr bypattebys elasesibinge thy trodd e eofpthed stimubatjors wf the protein

translatioﬁl ﬁq:y: IQI%"E . Owag’%ﬁtﬁ@ﬁhg %Eg%ﬁ%ésﬁtg\(ﬁ ﬁ{' mLIatory effect on the
cap-depehBEhRPFBiei Yrahedatfd AgonC Betivavidrt &f nMA@%Hé‘Q—! Irﬁéﬁdoﬁng kinases.
yresis, pain and other conditions associated with

Thus, thei antivatinntof dnk peoteinsosamleadi tocars indirest stimullatiasror regulation of the

protin dRERFT B, ' G CHHEE B BB R 2 b (o4

1488: 124PT33‘~@G00|) nvention to control the inflammation
associ ated with cytokine production in such peroral
di seases such as gingivitis and periodontitis is

7o) 03/03%%‘5‘8{3 R3esd rﬂ{ Réﬁ\?ee‘?{ GSR3h MAK gﬁhbeh%ar't: pPAriy%he‘J%?gnts of the

OSI I ons esent 1 nven

human Mhhz igemas, and plimasets wtacln adegeseclated/wmd |tlseas@1|atad>reof bddy weight
rom Al zhei ner' Ertdl sease, Parki ?‘I on's di seas

or thermqgﬁ»@ﬁfsodhfscppaw gt taal BpeensMn lﬂﬁangtqﬁﬁt'%u'améé%%év'nm variants
are invol&Y e Hisda36le8Ueh O8s e.g. metabolic diseases including obesity, eating

disorders, cachexia, diabetes mellitus, hypertension, coronary heart disease,
hypercholesterolemia, dyslipidemia, osteoarthritis, biliary stones, cancer of the genitals
and sleep apnea, and in diseases connected with the ROS defense, such as e.g. diabetes
mellitus and cancer. WO 03/03762 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
8



neur odegener ati ve di sease caused by traumatic injury,

gl utamate neurotoxicity or hypoxia. In a preferred
wepiedossent t he conpositions of the present i nPENEP®NT7/006109

may be used to treat or prevent a disease sel ected

fromchronic or acute inflammuation, chronic

i o RSPl 4 BT T og s o s
Apart froRPCkoeplideBn 'peplideanamtics] Centihbveacias) t iaginoul Atigl eanalogues,

sclerosis and asthma. Protein kinases are inportant
polynuclestigdgse Palynusieaiife mnalegyesgunuglieetides anshhuctaqtigea@nalogues, 4-
ons. = [ r.aonl Nes :
nydroxybpHE8E AT metfl k5 fTe AR APaiddnc Hih Binds, the human
Mnk2 prokgéinase whi ch can associate with mcrotubules (J. Cell
Sci. 1997, 110(2): 209-219). Cenetic analysis in the
devel opnent of the conpound eye of Drosophila

torsSYORGR PO S SRR (RT3 RS Sebichercrmea (o
Mol. CellhBMnZhoﬁﬁnglmH;dﬂoIDCeB@jhli Res [Gmin Ba2@5,22@00;hBenomics 69, 63,
2000). CGEPEEE s RisinasnoRAx Sefvatie RARDR A oh{ Bl forighibition of i
vitro kina&é B@ﬁﬁtgﬁ@lﬁﬁki) CAP570 B JowHR6RElilar Wit ddI6@RRS non-cytotoxic

are no ocalized in thecytoplasm WNhkS are
inhibitor gfH\dakd ¢Mynkaa et Mipk2bleopabMukp: Kheaadstitich kfl C&RO6E8(Rto cell culture

and t he - P.kinases. ,Thi h orylation is .
cells, tragistr afih ke, 87 naniee), B VPR SRy siipng reduction of
phosphor§fiitéd eIFgEd oncogenes such as Ras and Mps, and by

Stress signaling nol ecul es and cytoki nes. The

phosphoryl ation of Mk proteins stinulates their

SR L RN P —.
activationl§f MhRT byl 8ifnfldrBRfitofyostirkali.| THe eytokines THBuw/ Hhd IL-1B trigger the

Si'mul t aneous di'sruption of both, the Mkl and

2001) .
activationmfkbz?ngérie vitio i ukunage mindhidunteas EMBQ@ W) 46(81.N924d1933, 1997) and

induce th%%p?%ﬁ@éﬁ(ﬁ@@ﬁé%ﬂ\@ﬂ&%ﬁbgﬁ&%b&%hﬁ t%nglll'%?rg %‘l\ﬁ)%‘lgeda et al., Mol

Cell Biol 248):2833936849 t 2804)" ¢ additibhaadmiisteatidrivbf ligegddlyRicgharide (LPS),
22: 5500-551. 1, 2001). There are different hypotheses .
a potent gtirgelangiof¢he inflarpanateny '1eﬁ§0§$¢,rfﬂﬁaﬁ$%ﬁCBYatlQHTeOpréi?\”d Mnk2 in
: t,60 b el Ng. S i i
rice, cord RN sDén RS M BYE SfF400eca ot ., ol Con
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 lymphocytes, 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 proposed mechanism is

mediated by a regulatory AU-rich element (ARE) in the TNFa mRNA. Buxade et al.
9



cap-dependent protein translation upon activation of

MAP ki nase-interacting kinases. Thus, the activation
w@booklobespT ot ei ns can | ead to an indirect stinmuPEt/EP00D006109

regul ation of the protein translation, e.g. by the

effect on the cytosolic phospholipase 2 al pha (BBA

1488: 124- 138,. 2000) . 3/ 0 2 discloses.a |ink
demonstrafiy RElANs HIRHInBr R, GABCONR ARE diaRIg 16,88 RiibeRhPyajpd by Mnki
and Mnki.%pét_élﬂ@élgl\mﬁﬁ-rﬁéﬂi%%d pREsphesRRH dhihehARESbinding protein hnRNP
associated wth the regul ati on of body wei ght or
A1 has beenrsuggrsiedite enhance tngpslaticatafdhe HNFh Mk genes,
particularly the Mk2 variants are involved in
di seases such as e.g. netabolic diseases including

TNFa is ri@hé only €gbking régaRritele by, arc ARE Huhctioh8bRRES are also found in the
mel litus, hypertension, coronary heart di sease

transcripts of seypl drtededkiagi intedganesi hemekinesihabat.i ; Interf Cytokine

. kK s i1 al -
Res 25: 210 06y B SAREE I UMATELD R AR IS protins s hus
the potentigicio coht®! biosyhthesiesf cptbkinessn additioartodhat ¥ NBG03762
nor eover di scloses the use of nucleic acid sequences
of the MAP ki nase-interacting kinase (Mk) gene famly
Current e 88 oREERS S DGRy WhSed Y iSoA sinaling
as well ap maxhatppe pf thke iflapanatarylrespongden K Heairhinbolvemerdiinl the production of

v, AU Er e GHR5e R ToSBEA Bipiefbu bR v o
svamgyfEfaﬁ@ﬁﬁﬁﬁ&ﬂBﬁﬁ&$he BBt idARhtigasCr i bes the use of

I nases 2a and”2b (Wnhk2a and Mik2b) interacting with
the human MAP ki nase in assays for the identification

f _pha colggically active ingredien t,i rhy.,.
The probira PTG A WesdnCivelfion LB bBYds pRRGY 684 Fesgtive Mnic
and/or MNR2 siarBitors/\VHigh kAay tdifalitivelyoand @éf@g: beeups®@ by ltikei theatment of
and/ or therapy of diseases associated wthinsulin

metabolic: diseasasec einflainmaigny «diseases amd behr coaseeuthie tgaeplication and

disordersactivity of Mhk2a or WMhk2b. Apart from pepti des,
peptidom nmetics, am no acids, am no acid anal ogues,

pol ynucl eoti des, pol ynucl eoti de anal ogues, nucl eoti des
and nucl eoti de anal ogues, 4- hydroxybenzoic acid
It has nowebpgn Sugprsingly doHBd dhabsaTiald RYEQPYERIANGHFAIAPEHAR are potent

inhibitors [d1&h8 Wif¥ke 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 Mnk1 and/or Mnk2 (Mnk2a or Mnk2b) and/or variants
thereof.
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Mhk2 protein. Inhibitors of Mik (referred to as

CGP57380 and CGP052088) have been described (cf. Ml.
w@edosooBupl . 2 1, 5500, 2001 ; Mol Cell Biol ResT/©P1o07/006109

3, 205, 2000; Genom cs 69, 63, 2000). CGP052088 is a

staurosporine derivative having an 1C50 of 70 nM for

inhibition of in vitro kinase activity of Mkl .

CGEP57380 is a | ow nol ecul ar wei ght sel ecti ve,

t r rrentibl 2 Mpotiiisobf ®he general
Pyrrolopyﬁﬁﬂdiﬁ:lé '?’%g?ﬁggjgrjtgrgﬁlt%? pé%%%@{g% tgmge?fleoggl ture gel l's, J
formula (1) ansfected with Mik2 (Mik2a or Mik2b) or Mkl showed

a strong reduction of phosphorylated el FAE. First
evidence for a rol e of Miyks in inflamation was
provided by studi € denpnstrating activation of Mkl

by proi nfl li. The cytokines TNFa and
IL-1 b tri ggg 2

va‘tgpn of Mkl in vitro
(Fukunaga and EMBO J 16(8): 1921-1933, 1997)

and i nduce the juQsphqryl R4 on of the Mk-specific

substrate eRFAE iTyvivoN(Ueda g al., Ml Cell Biol

24(15): 6539-6549,! 2004]. ddition, adm nistration

of |i popol ysacchaﬁ%l potent stimnulant of the

i nflanmat ory respons pyation of Mkl and

Mk2 in mce, concom’t [

their substrate el B4E al., Ml Cell Biol

24(15): 6539-65492 2004). Furthernore, Mkl has been

shown to be involved in regulB#®¥ng the production of

proi nfl ammat ory cyt oki nes. Mkl enhances expression of

t he chenoki ne RANTES (Ni kol cheva et al., J din Invest
whmejn X1i9 a2gngeobend, RANSES O3, £hwt @hiR1ehddiBt sRen.abi(halogen),

cytes, eosinophils, basophiles_ and, natural
C(lkalpgén)zc&fgl Q(@)HBnava{Fégr :M%lm nMR®IN e ARG Rat 8fe C1-6 alkyl,

C 1 A G50 § HE 0N 1 Goady KPR Cach Asphid 46 10° membered
he%wloggglé%n%ﬁﬁﬁﬁg @ast%Heeﬁ&%rfgtbm@elgE%% ﬁgr‘ﬁ)d Sand O, 3to

10 membered heterocycloalkyl comprising at least one heteroatom selected from N,

S and O, wherein R and R4p, are optionally substituted with one or more Rg;

R1 is hydrogen, Cq_g alkyl, Cq.g alkyl C3.1¢ cycloalkyl, C3.1g cycloalkyl, C1_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, Cg_.1g aryl, C1_g alkyl Cg.1g aryl, Cs.10
heteroaryl comprising at least one heteroatom selected from N, S and O, C1_g alkyl
Cs.10 heteroaryl comprising at least one heteroatom selected from N, S and O,

wherein R4 is optionally substituted with one or more Rg;

or if X is NRqg, CHR15, C(O)NR45 or CR43R1p, Rq may form a carbocyclic or
heterocyclic ring with R45 and the N or C atom to which they are attached, which
may contain one or more additional heteroatoms selected from N, S and O, which

may be substituted with one or more Rg;

11



WO 2005/ 00385 and Buxade et al., Imunity 23: 177-189,

August 2005 both disclose a |link between Miks and the
weemwsnas4pf TNFa bi osynt hesis. The proposed neR¢EHBPRNT/006109

is nediated by a regulatory AU-rich element (ARE) in

the TNFa nRNA. Buxade et al.denonstrate proteins

bi nding and controlling ARE function to be

phosphoryl ated by Mkl and Mhk2. Specifically

RMHd rRedirattré sahfs Bhamerant 41t afe indepbiEiemiyséiBeted from hydrogen,

prote| n hnRNP A 1 has been suggested to enhance

C1lg ahkyl, L 4_grllof Chey EhtlealkNE 3 {hlegcloalkyiCd. g aoyil €4.6 alkyl Ce.10

cyt oki ne regul ated by an ARE. Functional AREs are al so
anfl,0Ggd i etetoarylrcomsprisipg ait idast enerhiteioatemn| seledtad from N SandO,
i nterferones and chenoki nes (Khabar, J Interf Cytokin

C1realkyb Cs1101 beteroary) compsismaahie@shong hatematom selectss “from N, S
ARE- b t t h
ang ot 151 e'b?n'ggl?%t B A raemBetesk MislaroproRalYT omArismaat least one

nerpRleT: STRUED o o aimBl0r 3-<PoRal 10 peRLRef | Niterocycioaliy

coﬁ‘lp‘ﬂlbmgoétsleﬁfst bhe Hdﬁéﬂo@mtwyctéesmw SHWI O, or together with the
i nvol venent in the production of TNFa, RANTES,

C plones thatl they are @ﬁt@mﬂd t3 R ReS3queydaalkyl Whab'f 2@ d® membered

of Miks as strate for _anti-i flarmator t he
heteﬁ?@fq}%{ ylogroup, Whgrg) Re glﬂq{é% )ﬂr%é)gtlﬂg by gggﬁ{ftuyeé with one or

mdg i SRy e B8 o8 R B BB BRI el v e

safely be used for the treatnent of netabolic

R 50T, 53 4 AR 05, 35855 A kbl S8Rt omo o

motdY-i singly found that certain pyrrol opyrimdine
Junds are potent inhibitors of the kinase enzynmes
Mhk1l and/or Mk2 and/or variants thereof and as such
may be useful in the hyl axi s and/ or therapy of
or Rugeay &mmaier eam\er@beredp hetereexelipyingnwith Rqi bi ti on of
the kinase activity of Mkl and/or Mk2 (Mk2a or
Mhk2b) and/or variants thereof. Pyrrol opyrimdine

c r
R5f %Pmaﬁ ' r@%@ br fe?Bhi 7Y aFEirfdRPRAHBASY Sblected from H

ormul a
or Rg;

Rg is independently halogen; CN; COORqq; OR11; C(O)N(R11R11a);
S(0)2N(R11R11a); S(O)N(R11R11a); S(O)2R11; N(R11)S(0)2N(R11aR11pb); SR11;
N(R11R11a); OC(O)R11; N(R11)C(O)R11a; N(R11)S(0)2R11a; N(R11)S(O)R11a;
N(R11)C(O)N(R11aR11b); N(R11)C(O)OR114; OC(O)N(R11R11a); oxo (=O), where
the ring is at least partially saturated; C(O)R1; C4.¢ alkyl; phenyl; C3_7 cycloalkyl,
or heterocyclyl, wherein Cq_g alkyl; phenyl; C3_7 cycloalkyl, and heterocyclyl are

optionally substituted with one or more Rq;

R4p is independently halogen; CN; OR{4q; S(O)2N(R11R113); S(O)N(R11R11a);
S(0)2R11;  N(R11)S(O)2N(R11aR11b);  SRq1;  N(R11R{1a);  OC(O)R1q;
N(R11)C(O)R11a; N(R11)S(O)2R11a; N(R11)S(O)R11a; N(R11)C(O)N(R11aR11b);

12



wherein X is a single bond, O S SO, CH2, CHR| a ,
CR a R-|b, CH(halogen), C(halogen)2, CO C(ONR-| a
W0 20d810ass4NR-| a , wherein R-j a and R are C\.BrBER3007/006109
C|_6 alk y C3.-10 cycl oal kyl, C3.10 cycloal kyl, C
al kyl 3 to 10 nenbered heterocycloalkyl conpri sing at

N<E§?ﬁ%@ﬁ£€aﬁ‘?®%ﬂbﬁﬂeﬁ%& G0y wiprd i fng e ot 1€t partially
saﬁﬁ%fer (?gﬁinal k{ll Eﬁbh&d &a&g}/‘% Y&gle()?'h@téﬁgl:@l?‘%erein C1-

e ISy S Ao 0l e o

or hﬁjrgr%)ycl oal kyl conprising at |east one heteroatom
selected fromN S and O 3 to 10 nenbered
het erocycl oal kyl conprising at | east one heteroatom

RﬁequgeRﬁ”; are Mdepeadently s€fecléd from the griéup corssistinlg ¢ hydrogen,
C5.10 heteroaryl conprising at |east one

C1t@tmkyiat®meseilla¢t6g 1for oyciNalkgl,afiy @ <yclodlkyl) Chglalkyl 3 to 10
heteroaryl conprising at |east one heteroatom sel ected

memberex, h&lerorycoalkil sosiprising at deashanenketeroaionsselecteddrom N, S

an@(g) I@[ﬁ? ] g@rﬁg {%% h%legbfz%foél?kyf\lgo}n nsg‘l??at Qeast Lne heteroatom

seleetert fr@m:N S bhd@)ﬂ%fﬁéﬁatyl asaodm h@nﬁbmd&@témarylmompnsmg at
whi ch they are attache whi ch nay contain one or nore

leasticind betdrobtwnersedectad freine b, 63l afrrcbﬁ) NvheraandRQ, RhighRq1p are
may be substituted with one or nore Rg; R2 and R3 are
optiprallysHbsditutgd it eme oaAPrarRaii ndependent |y sel ect ed
from hydrogen, C|_6 alkyl, C1 6 alkyl C3 . 10
cycloalkyl C3 . 10 cycloalkyl Co6 i oaryl, ClL 6

R1? & tyd@enh%%l G, OI-(I:5NI]12 tg%mﬂ fdf'cf@@m#w ng at

et eroat om'sel O C|
al kyl C5.10 heteroaryl conprising at |east one
het eroatom sel ected fromN, S and O C-i .6 alkyl to
R1z0isnbydresen. Geatede).cCaas @%y%wﬁ@rmogvhgcan ol @a&xyéﬂ@onyl Ce-10
cted fromN, S and O 3 to 10 menbered

et er oat om sel
arqr] %y&a‘f' g?”@hﬁfﬁgylng at | east one heteroatom

selected fromN, S and O or together with the
or a metabolite, prodrug or a pharmaceutically acceptable salt thereof.

The compounds as defined in claim 3 are particularly preferred.

Further preferred embodiments are:

- Compounds, wherein X is a single bond, O, S, SO,, CH;, CHR1s, CR1aR1p,
CH(halogen), C(halogen),, C=0, C(O)NR4a, NH or NR1,, wherein Ry, and Ry are
Ci6 alkyl, C4 alkyl Cs.19 cycloalkyl, Cs.19 cycloalkyl, C4¢ 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 R1; and Ry, are optionally substituted with one or more Rg;

R, is hydrogen, C45 alkyl, Cq6 alkyl Cs.10 cycloalkyl, Cs.19 cycloalkyl, C1¢ 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

13



C atons that they are attached to forma C3.7

cycloal kyl or a 3 to 10 nenbered heterocycl oal kyl
w@ragposswnerein R2 and R3 are optional ly substpP¢TERI07/006109

with one or nore Rg, R2 may al so be R and R3 may al so

be RIQ R4 is hydrogen, Cl1 al kyl, urea, thiourea or

sof P ofEN, B b PSS b Bl o724 Refpaff comprisig
at ffdast Bhe I%?er&éloﬁﬂ%efécﬂé@ fréva Narg and ctbfbasean(yamgm heteroaryl
are i ndependently sel ected fromH or

compdisiigh @ rieast paroheteroaiam catyeted 1fr0moN1 § and;(@) N(rerein Ry is

opforalty Suliugs Wif oty i Re i & 1515 Ry sma 10

N(RL IRL 13 ) ; OQOR11;: NR1 1)QOR1 13 ; N(Rl
150) 2RL 13 . N(RLNS(OQR 1,13 ; N(RllC(O)N(
or 1 yNRiy. RC ﬂ& RO ONRI= 197 CReRo), NRR may ebcarbocycllc or

) t h [
hef@f c cgge dnd"g{igg STH tﬂ%llkls% alit?ﬁ;ﬂopm&? ﬁlléc%ase attached, which
mawcdmtairkyhe arrmboed addnmbyhetemmommséllactﬂd(f,rbm phé&ahd O, which
7 cycloal kyl.. and heter clyl are optionally

maé’u@%ﬂ‘ %HtHE?J;Nth O@ﬁeordf‘ofﬁ)&éyl?l R10 i s independently

hal ogen; CN;, OR1 1 ; S(O2 N(RL 1R113 ) ; S(ONR 1

1RL 13 ) ; S(O 2RL 1 ; N(RL 1)S(O 2 N(R 1 13 RHb);
R, &Rt R3 are\I(rFe $ame10r1@ff)arent@r(@ne imdepenMrRIylsel¢cKeO)fR)m hydrogen,

me]llﬁyll( BFII I %ﬁﬁﬁ N‘%Flﬂqgr %% g .M(Itﬁ(f;ﬁelC atoms to

whidfr thely a?e)atta‘éh@d(a—@memb%h% bﬁ#bdcgélil: fisg;at | east
partially saturated; C(OR y'; phenyl;

C3.7 cycloal kyl; or heterocyclyl, wherei n, Cj. 6
a X enyh; ( cycl oal kyl ; and het er ocycl yl are
&6%53;@%%:%&3%@%& ed with one or nore Rg; 11 11a> i

1b are independently sel ect ed fromthe group

conS|st of hydrogen, C|_6 alkyl, G _6 alky 10
aqgg Rgcgelm%?@qn@aprkgﬁer@t @pq)()are 3n@%pqr[¢ently selected from

hydrogen, CONH,, COzH, CO,CHg3;, Cland F,
or a metabolite, prodrug or pharmaceutically acceptable salt thereof.

Compounds, wherein X is a single bond, O, S, SO,, CH,, CHR1;, CR1aR1pb,
CH(halogen), C(halogen),;, C=0, C(O)NR1,, NH or NR1,, wherein Ry and Ry, are
C16 alkyl;

R; is hydrogen, methyl, ethyl, propyl, butyl, difluoromethyl, bromoethyl, 1,1,2,2-
tetrafluoroethyl, 1,1, 1-trifluoropropyl, perfluoromethyl, cyclopropylmethyl,
cyclopentyl, cyclohexyl, adamantyl, norbonanyl, tetrahydrofuranyl,

tetrahydropyranyl, phenyl or pyrrolidin-3-yl substituted at the nitrogen with Rg;

or if X is NR1a, Ry forms a morpholino group, a pyrrolidino group or a piperidino
group together with Ry; and the N atom to which they are attached, which may be
substituted with -CH3 or -C(O)OC4Ho;

Rz and Rj; are the same or different and are independently selected from hydrogen,
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menber ed heterocycl oal kyl conprising at | east one

het eroatom sel ected fromN, S and O, 3 to 10 nenbered
whedosnasyt| oal Kyl conprising at | east one het ePOBERIN07/006109

selected fromN, S and O C6-10 aryl, 5 to 10 nenbered

het er oar yl conpri sing at | east one heteroatom sel ected

me9 sitieni, Shraif st fuBierofinyi on fofin teéthe? tn the C atoms to

wHiyl tesiesre éteécsve@rb 5Ghen¥dzed Cafdddyioringl al kyl; R-1 3
i s hydrogen, C alkyl, C al kyoxycarbonyl, C -io

aryl oxycar bonyl , CQ<\Q ar al koxycar bonyl car banoyl or

6\53” f‘%ﬁngos F?Qﬂﬁ(ite prodrug or a pharmaceutically

acc éreof. The conpounds as defined in
cla|n13 are particularly preferred. Further preferred

enbodi ments are: Conpounds, wherein X is a sin
Rspdted R7cands Regare, thesamer differept andiase indepen hr),selected from

hygﬁdgfé&f;%‘tﬁ‘ﬁmz, G_Qar‘:%q@'mté'@” or NRla , wherein Ria

b are C3-10 cycl oal kyl ,
C3-10 cycl oal kyI C -6 al kyl 3 to 10 nenbered
het e cl oal k conpri sin | east 0 het er oat.om
or SaNBIARAIE PERNG & BRI o8I BCTRRIBREART thereor
het erocycl oal kyl conprising at | east one heteroatom
selected fromN, S and O wherein Rla and R-i b are
Camppoundsd, Iwheres Rt and Rinateh themsaore oo diffarent Rbdiare selected from

d Cl-6 | kyl C3-10 I | kyl
meW§¥t B9 Giaerariy Perfiberamstil: 5 Vo 10 membored

het erocycl oal kyl conprising at | east one heteroatom
selected fromN, S and O 3 to 10 nenbered
Carapeunsts, cwbaraiy| Xcisms isinglg honde&t S5n802, CHz, CHRta, CRiaR1p,

CARIFBETERE. ST HQRERIT S i b o o

C,le&fiRyjl; one het er oat om sel ect ed from N Sand O C -6
al kyl C5-10 heteroaryl conprising at |east one
het eroatom sel ected fromN, S and O wherein R is

R.OR h0BRIdeh, SEPS tIky! 8L My 98§, Lty 8BakyROC,10 cycloalkyl, 5 to 10
membered heterocyclyl comprising at least one heteroatom selected from N, S and
0O, Ce.10 aryl, Ci6 alkyl Cg.190 aryl, Cs.q9 heteroaryl comprising at least one
heteroatom selected from N, S and O, C4 alkyl Cs.1o heteroaryl comprising at least
one heteroatom selected from N, S and O, wherein R is optionally substituted with

one or more Rg;

or if X is NR15, R1 may form a heterocyclic ring together with R4, and the N atom to
which they are attached, which may contain an additional heteroatom selected from

N, S and O, which may be substituted with one or more Rg;

R2 and Rj are the same or different and are independently selected from hydrogen,
C14 alkyl which may optionally be substituted with one or more halogen atoms, an
acetyl group, a urea, a hydroxyl, a phenyl group and an amino group or form
together with the C atoms to which they are attached a Cs. cycloalkyl group;

R4 is hydrogen or C14 alkyl;
15



or if Xis NRL, CHR a, CCONR ao CR aRt" R nmay
forma carbocyclic or heterocyclic ring wth R a and

wo b@sboasn7 C atom to which they are attached, wdTEPIRY006109
contain one or nore additional heteroatons sel ected
fromN, S and O which nmay be substituted with one or
nore R9; R2 and R3 are the sane or different and are
i ndependent|y sel ected from hydrogen, nethyl, phenyl,

Rs€RRY R, #PRy arePgief bapeostifterentoand Ard ih@eséhdntiy $dlected from
the C atons to which they are attached a 5-nenbered

hydeagene eOzHd, QR 1c. FEANHAYAOHYIR100andi halagen.kyherely. Rr and Rigq
ar R7 @R‘d Re are the same or different and are

Gi!ﬁ’d%ﬁ dently selected from hydrogen, CONH2, CC2H,

CO2CH3, d and F, or a netabolite, prodrug or

phar maceutically acceptable salt thereof. Conpounds,
or girael@abelite, psodrugi i pharmacgutieallysacesptablergalt thepgofa >

CRi aRi b, CH(hal ogen), C(halogen) 2, GO C(ONR , NH

or NR a, wherein R a and R b are Cl1-6 alkyl; R is

Conypburgis) wheeeinyR, isdiyaybgemr opyl , butyl,
di fl uoronet hyl, bronoethyl, 1, 1 ,2,2-
tetrafluoroethyl, 1,1,1 -trifluoropropyl,

glm%tr VARV yl, cycl opentyl,
C c@c(%dowe%:’(y , g’ﬁaﬁi?ﬁ@%méoﬁgﬁ% , tetrahydrofuranyl,
t et rahydr opyranyl, phenyl or pyrrolidin-3-yl

T WL SR UG -

cy@bpehtyfli no group together with R a and the N atomto
whi ch“they are attached, which may be substituted with
-CH3 or -C(OCC 4H9; R2 and R3 are the sane or

oy S SEAHF R Yt e

perfluoronethyl, or formtogether with the C atons to

whi ch they are attached a 5-nmenbered carbocyclic ring;
Compounds, wherein Rs, Rs, R7 and Rg are hydrogen.

Compounds, wherein at least one of Rs, Rg, R7 and Rg is F, CONH, or CO,CHj.

Compounds, wherein R4 is hydrogen, methyl, ethyl, propyl, butyl, difluoromethyl,
bromoethyl, 1,1,2,2-tertrafluoroethyl, 1,1,1-trifluoropropyl, perfluoromethyl,
cyclopropylmethyl, cyclopentyl, cyclohexyl, adamantyl, norbonanyl,
tetrahydrofuranyl, tetrahydropyranyl, phenyl or pyrrolidin-3-yl substituted at the

nitrogen with Ry, wherein Ry is as defined in claim 1.

Compounds, wherein R4, R7 and Rg are hydrogen.
Compounds, wherein Rg is C(O)NH».
Compounds, wherein R4, R7 and Rg are hydrogen and Rg is C(O)NH>.

Compounds, wherein Rg is C(O)NHo, R4 is selected from C3_7 cycloalkyl, Cq_g
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R4 is hydrogen or Cl-4 alkyl; R5, Re, R7 and R are the

sane or different and are i ndependently selected from
whyasogsn? CONH 2, CO2H, CO2CH3, d and F; or BCT/EP2007/006109

net abolite, prodrug or pharnmaceutically acceptable

salt thereof. Conpounds, wherein R2 and R3 are the

iR i L e BB g R UG, Bppiing gt st one
hetefdar@inesdiocted flam B, SR OGEd RGBS badrogeRl. aRit >.

CH( hal ogen), C(hal ogen) 2, C=0 ONR 1, NHor NRi
a, wherein R and Rlb are Cl-6 alkyl; Rl is hydrogen,

B N N O - R
o 5699 776 5" GARRIR GG P i o st one

hetergtomi selected|fean tN,Srend €t &rid Ry RS BgeaiceR 1 5 aeehid fogen .
and O Cl-6 al kyl C5-10 heteroaryl conprising at |east
one heteroatom selected fromN, S and O wherein RL is

tionall,y substituted with one or nore R9; or if Xis
Preferreci&gring,ouﬂgﬁlﬁ? S?tﬁcﬁﬁé\ﬁﬂgi'er ocyclic ring together with R

-ia and the N atomto which they are attached, which

tain an additional heteroatom selected from N,
ot th one or nore RO;

and are

"W . Cl-4 al kyl which
or nore hal ogen

at ons, group, a urea, a hydpgoxyl, a phenyl
group a o group or formtole&fh \th the C
atons t hey are attached a - 6llcyc)oal kyl

gr oup; RaN's hydrogen or Cl-4 al kyl ; Ry N R7 and R8

are the sane or different and are i ndependently
sel ected from

O._-CH,
H,N
N N
N =~
g8 g8
N N \N N
0
O Cl
HO
HO
N
N
N N\
L TN
N N l\//
N N
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hydr ogen, CO2H, CO2Ri c¢, CONH2, CONHR1d and hal ogen
whereby R ¢ and Rld are G -balkyl; or a netabolite,
w@e@doug4dr pharmaceutically acceptabl e salt tPer/gpfon7/006109
Conpounds, wherein R4 is hydrogeg. Cgnpounds, wherein
X'is Oor a single bond. Conpounfs, erein the
" pQnanyl ,
erein the
d, F. Cbnpounds,

8clopentyl. Co
selected fromd,

? di f | uor onet hyl ,
2,2-tegtr ugroethityl, 1, 1, 1- trlfluoropropyl,
perfluordﬁethi? cyclopropylnethyl, cycl opentyl,
cycl ohexyl adanantyl, nor bopanyl , tetrahydrofuranyl,
tetbahydropyranyl phenyl or yrrolldln 3-yl
etltuted at &he n|tr03g Hn RO is as

or ool conp ’Pﬂds, R4,""R7 and R
npounds, where

R4, R7 and R are en and RQis
s, mherein RQis i
7 cycl oal kyl, C |

® "0

,a 3 to
10 menber gd Nsing at | east
one heteroaktmBel ected fromN, S and O and R12 is

hydr ogen. Conpounds, wherein Qis C(ONH, R is
selected fromC3.7 cycloalkyl, CG|.6 alkyl and a 3 to
10 nenbered heterocycl oal kyl group conprising at | east
one Qeteroatom sel ected frompyN S and O and R4, R7, R

and 2 e hydrogen . o
D 0D
N

AN
N'k\ N o, Nl N\
N/ N N/ N
and
o)
o)
N ~
N
w ~
LAy

18



w@r@BmosseandTypi ca

Preferred conmpounds are selected fromand The
foll ow ng conpounds are particularly

of the invention are described belowin the
experinmental section. The potent inhibitory effect of
t he conpounds of the invention may be determ ned by in
vitro enzynme assays as described in the Exanples in
nore detail. Pharmaceutically acceptable salts of the
conpounds of the invention of formula (1) can be
formed with nunerous organi c and inorgani c acids and
bases. Exenplary acid addition salts including
acetate, adipate, alginate, ascorbate, aspartate,
benzoat e, benzenesul fonate, bisulfate, borate,
bufyrate, citrate, canphora e rsul fonate

cy#l opaqt anepr opi onat e, onatle, decyl sulfate,

persul f at e,

Hot half€ sjil fonat e, fumar at noat e,

gl ycegophosphat e, hemnisul fate, Neptangate, hexanoate,
hydr ochl or Nde, hydrobroni de, hydr oi odi de,

2- hydr ox ane sul fonate, | | eat e, nethane
sulfonat%,Q nayht hal ene sul f gnat CHpat e,
nitrate, €, panpate, pe B N

3-phenyl sMIfonate, 3-phenyl propionate, phosphate,
picrate, pivalate, propionate, salicylate, succinate,
sulfate, sulfonate, tartrate, thiocyanate, tol uene
sul fonate such as tosyl ate, undecanoate, or the |ike.
Basi ¢ nitrogen-containing npieties can be quaternized
wi t hOsuckl agents as | ower allkyl halbdes such as
propyl, ap@~ bo . 'gé, brom de and
: sul fates 1ike gt hyl, diethyl,
d di anmyl sulfates, T g-ahaﬁhcﬁlkyl hal i des
0 , lauryl, nyristyl and|stegryl chloride,
brom de and jodi de, or aral kyl hali \;ke benzyl and
phenet hyl Nf om , or others. Vatler @hor
di spersi bl & peadufts are thereby obnal
Phar maceut i cBl | y“accept abl e basic addition salts
include but are not limted to cations

o o
o
CH, H,N \\[:::>
CH,
N CH, N CH,
NT N\ N N\

N
P 0
N~ N ZZaY

and
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based on the al kaline and al kaline earth netals such

as sodium lithium potassium calcium nagnesium
w@beosioossnt salts and the i ke, as well as non tBPXI/EP2007/006109

amoni um quarternary amoni um and am ne cati ons,

including but not limted to anmoni um

Typical n%ﬁ%hé&%tf %ﬁ%rmlrr%] hue:%?%ﬁoi{ﬁﬁ%gﬁltﬁ%\?}%{gg@%agé&m&ebelow in the

experimeftdlgeafibme and the like. Qher representative amnes
useful for the formation of base addition salts
i ncl ude benzazet hi ne, dicycl ohexyl am ne, hydrabi ne,

The potemgwﬁg}#ﬁ%tﬁgzc%bﬁ@mﬁ@%lbg %ir?\geﬁigﬁbﬁngx]%ﬂetemined by in
vitro enzyth&bBeayd agdescrilfedP iy thel BrarApRstinendrieksetaind salts with
am no acids such as arginine, lysine, or the I|ike.

Compounds of the formula (1) can be present as

Pramack Y520 Bl5e SSREF nd UG ABRSFIREL8PPh ottt (1) can e

formed withsouergus segarit larst roegasioraids eindt basexrxemgiary acid addition
according to the invention, including its enantioner

: . s

salts  inghiling asaestatmer @dinala; vi Agate: erassotAter s @$Pariale.  benzoate,
dg; dj 0 inveant.ian

venzone AERBCRISRbOBEP (el 8", et camphersutonate

cyclopentadeprdpiomatehedighficamates dedexsyht ssifate, astisamecselfonate, fumarate,

atuconepBFarS. §0FiophaSBndRe ot e il Shen B arnate nyarochiorice,
hydrobromite r@gt@béid@dzﬂﬁyﬁ%%@thahbi )suiBnafibIs@ate imyrLKed methane

In et Ism(either as a product of netabol'ismor as
sulfonatenet-oaphthaléne swfenade gnigotinate initrateangxalatst paceoate, pectinate,

roguced or used duri net aboli s In rticul ar | .
persulfate'? efg-rpﬁe.pglot ﬁgﬁ epr ggﬂra(?n)flwgtplqréf]gi nghg%eliqt%, plcra{e, pivalate,
propionatBEsalRgildte Msudsinaee dulfgtes isIfohatel irfratd)rthidcyanatestdiiéne sulfonate

to (i) an inactive formof a drug that exerts its

such as tegylale; yndeeanoate: abiie likepr ocesses wit hin the body
convert it to a usable or active form or (ii) a
substance that gives rise to a pharmacol ogically

Basic nit@genveontainhirgp hidietiesiichhobg lquatérmizezk Withasticly @geints asalower alkyl
i nacti ve precur herein the term™"

_ sor). As used n"C3- 10 _
halides, sych @8l RENYlr et3fls PrepyloRBd briyhehierida, i rogids oagd lipdide; dialkyl
sulfates IiRE iinethyl, diethyl, dibutyl, and diamyl sulfates, long-chain alkyl halides such as
decyl, lauryl, myristyl and stearyl chloride, bromide and iodide, or aralkyl halides like
benzyl and phenethyl bromides, or others. Water soluble or dispersible products are

thereby obtained.

Pharmaceutically acceptable basic addition salts include but are not limited to cations
based on the alkaline and alkaline earth metals such as sodium, lithium, potassium,
calcium, magnesium, aluminum salts and the like, as well as non toxic ammonium
quarternary ammonium, and amine cations, including but not limited to ammonium,
tetramethylammonium, tetraethylammonium, methylamine, dimethylamine, trimethylamine,
triethylamine, ethylamine and the like. Other representative amines useful for the formation
of base addition salts include benzazethine, dicyclohexyl amine, hydrabine, N-methyl-D-

glucamine, N-methyl-D-glucamide, t-butyl amine, diethylamine, ethylendiamine,
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substituent or group having 3 to 10 ring atonms, such

as cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,
waeymsobapt vyl , cycl obutenyl, cycl opent enyl, PCT/EP2007/006109

cycl opent adi enyl , cycl ohexenyl, cycl ohexadi enyl,

cycl oheptenyl, cycl oheptadi enyl, cycl oheptatri enyl

v AR RSaRRE G o Ve SR My b suen s

arginine, VR, brah@iReOr i n conbination with other terms such
as in alkoxy or acyl refers to a G _6, preferably G _4

strai ght or branched aIkyI/aIkoxy group such as

thyl, ethyl . propyl (i t n- . .
Compourﬁsco\{ tpgrforgfuﬂ?) (ﬁ? %@n hBe )Hres%tt ﬁ8xt%"’¥%{‘%63x h% %rﬁgﬁgt invention
ompnseé'élptautﬁn”)erlcbfﬁrﬁi@( Euﬁl@ermcﬁ}‘e; tR€CpreskRt imbentl@ﬁnél%ycompnses all
exo>(()¥w nmoreover, the term"C _6 al kyl" al so includes

stereoisogeraiok e gPBREURRF EecaEding dathe ﬂanenmowdclm@ itgefiamtiomers and

dlastereo %%@\Eﬁ.ﬁl%gé}e{% ggs%fp {he.l.%!)r‘ﬂgggwﬁg ggco,t;;r'alr@toe gﬂbe[nventlon can

be substdmraﬂy rprésérﬂrmrtetbfmtﬁ‘ed isomeps cineadraixiure- t]'lere‘bf&'lrl%)é racemates or as
car baonyl group. The term "hal ogen" refers to a hal ogen

selected gteFpRis@Nett-ed from fluorine, chlorine, brom ne,
i odi ne, preferably fluorine and chlorine, nore
preferably fluorine. The term"aryl" refers to a nono-
As used drerbinciti itermar ‘ometabolitgl aefersato iy 6 pgroddét bhchétabelism, including
rbon at

. .C erelnotlonall e of th rin
intermedigfoapd EeqgS i myu? Fenct Bivalved etabisih GIMeE as a product
of metabél?érﬁ%y% r‘nécl s y Béll;ﬁh?%ﬁ" i rf}PEP%@tléhce ﬁr?duced or used

2- napht any azu uor en

during metabolm- Ineparahglar drratfms g the ehd ptredtmt that reneaips kafter metabolism.
refers to nonocyclic saturated or unsaturated
heterocyclyl groups with 1 to 4 hetero atons sel ected

As used hERSH the SeARdpfddrigt Refehs t6 qryvémqﬂrea”ctuoé foRf of agjrag QRBt exerts its
bei ng carbon atons and having preferably a total

effects aftarmetabslic rnrﬂge%&asnwnbm thet body cosverh itlo awisphls phactive form, or

(ii) a sub#hﬁ(géz gﬂ}{B{V?Snﬁ%‘?ﬁI d#ﬁr]#ﬂgéazécﬁf% fd,% c}'x%(% gzﬁcfﬂe%l?}}flte, although not itself

active (i.et ahrinactivel prepmrsot).nyl , triazolyl, thiophenyl or
furanyl. The term "heteroaryl" refers to a nono- or
bi cyclic aromatic group with 1 to 4 hetero atons

” t
As used ﬁ&te?ﬁétll?% rtérrnggb g0 %g@@)%#@ét }(‘)@%Fé %d“ﬁcfn%”%r%{/cﬁhc bocyclic alkyl
substituent or group having 3 to 10 ring atoms, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclobutenyl, cyclopentenyl, cyclopentadienyl,
cyclohexenyl, cyclohexadienyl, cycloheptenyl, cycloheptadienyl, cycloheptatrienyl

perhydrated naphthalene or indene, adamantyl or norbonanyl and the like.

The term “C4_5 alkyl” as used herein alone or in combination with other terms such as in
alkoxy or acyl refers to a Cq_, preferably Cq_4 straight or branched alkyl/alkoxy group such
as methyl, ethyl, propyl (iso-, n-), butyl (iso-, n-, sec-, tert-), pentyl, hexyl, methoxy, ethoxy,
propoxy (iso-, n-), butoxy (iso-, n-, sec-, tert-), pentoxy, hexoxy; moreover, the term “Cq_s
alkyl” also includes an alkyl group which may contain oxygen in the chain and may be

substituted with halogen to form an ether or halogenated ether group.

The term “acyl” as used herein refers to a C4.g, preferably C4_4 alkyl carbony! group.
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havi ng preferably a total nunber of ring atons of 5 to
10. Exanples without limtation of heteroaryl groups

wae@ssushy as benzofuranyl, furyl, thienyl, PCT/EP2007/006109
benzot hi enyl , thiazolyl, imdazolyl, oxazolyl,
oxadi azol yl, thiadi azolyl, benzothiazolyl, triazolyl,
tetrazolyl, isoxazolyl, isothiazolyl, pyrrolyl,

pyranyl, tetrahydropyranyl, pyrazolyl, pyridyl,

The termqqidwd;érﬂ"y}efetssﬁﬂw ﬁéllogew atoﬁh”s'e!édted qﬁtfrhafﬁmmle,, chlorine, bromine,
benzoxazol yl , benzam dazol yl, indol i soi ndol yI

iodine, prefarablyrfluoringi and elylpringymere neefefablm)f/luayner i azi ne,
tetrazinyl, tetrazolyl, benzothiophenyl, benzopyri dyl
and benzinidazolyl In a further aspect the present

The term Mat§NtrefstsPiood i MeRoP bR BiBgEidt esthali® Pesp tha@iiy 6 to 10 backbone
conprising a {Jyrrol opyrim dine caonpound of the present

carbon aﬁom/%nfvherﬁlrhﬁg inAllyoeng of the pRas @éélé@thw&lw 3§tra§t%9ﬂ%@r@natlc and
the otherq%lr rbfr'bociw% @%"& MRGEH T 6¢ r‘f)?ﬂ]g?ﬁ i i g&%@hﬂ%ﬁgmﬁgnyl, indanyl,

rese tlon may

azulenyl, ﬂddrény@n‘aﬁ,&mmﬂronamm. Particularly preferred
are conpositions, wherein the additional therapeutic

agent is selected from anti di abetics |ike insulin,

The terrn!;ﬁgféort@ﬁgcrlﬁhﬁ)éffe d’@&i)et thdc H& thu.ﬁQ@oo&uﬁﬁsatﬁl-ﬂtEQ'Hé't%%?élyl groups

anti er| ved from
with 1 to #hiheteod iatbmslisetexted Ifiqon dN,| Seerd Oy vatl;‘eﬂﬁ&sresrumhdasof the ring atoms

being cargeﬁwg\%{d %@ﬁg Z’)(e#gﬁélexctﬁ%gugﬁe& fo?'rtaé 5“ 8 to 10, such as
morphollrfcijIlr 9ir5§f§§ﬁ9l| apipeR8rAPe Wyria§l, S pgAmRRni ttrh’l’éz‘?j?yl _indolyl, imidazolyl,

hypertensive such as b- bl ockers,” ACE i nhi bitors,
oxadlazolgzhiemm;ﬂl piazinidrtsiazeliylitbiophenyl on furam{tpt or
ant agoni sts, diuretics, thronbocyte aggregation
i nhibitors, or antineoplastic agents such as

The term ah&rGargB, reﬂdrgyd) athGoagemcs;cncaatdrha@é gfcsu wrth 1 to 4 hetero atoms
anti nmet abolites, or anti-obesi t%/%agents urt her

selected fpt Ny Seand EImpwih the femairderophthsi Bng aéomp dieing carkon atoms and

having pr%?éi?ébﬁog%taﬁ Iﬂ%ﬁ?&?gc%f' ﬁnaﬁ‘%?é}h s'F 5% 98 @(afn'ipﬂgg vithout limitation of

ne ant agoni I'Ki'ni n~ant agoni
heteroarys egr@upsi mransagionast behmfﬂmriylerferyl,arthmntyl behbothieryl, thiazolyl,

|m|dazolygnrqxg§éllfy{,,c§1(gd§qu_t éq%g%ilggolyla (éF\tgle@ga;qtq rotlglgagﬁg/? tetrazolyl, isoxazolyl,

lsothlazolghw ?%Hﬁlf te %rogi&r@"i&yﬁ%&?l ’E‘)@@B I, q@unollnyl isoquinolinyl,

purinyl, cattmazmlyl, benzekazmiyWy demaamidazolyl, indolyl, |somdolyl pyrazmyl diazinyl,
pyrazine, triazinyltriazine, tetrazinyl, tetrazolyl, benzothiophenyl, benzopyridyl and

benzimidazolyl.

In a further aspect the present invention provides pharmaceutical compositions comprising
a pyrrolopyrimidine compound of the present invention and optionally a pharmaceutically

acceptable carrier.

The pharmaceutical composition according to the present invention may further comprise
an additional therapeutic agent. Particularly preferred are compositions, wherein the
additional therapeutic agent is selected from antidiabetics like insulin, long and short acting
insulin analogues, sulfonylureas and other antidiabetics derived from thiazolidindiones,

lipid lowering agents such as statines, fibrates, ion exchange resins, nicotinic acid
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i nhi bitor, an imunosuppressive agent, a |eukotriene
antagoni st, a cytostatic agent, antibodies or

wo cagnessts t her eof agai nst cyt oki nes and sol ubbPer/pP2ODF006109
(fragnents) of cytokine receptors. Mre particularly
preferred are conpounds such as human NPH i nsulin,

derivativqhszrsrgqn ilh%—&o%trueldt&% lsrenghﬁhlhqsu N rﬁi’énvsag‘,.tcg[%l" Sé)l'aptéutlcs such as

nitrates, @rﬁlﬁpb@h@hswﬁeﬁ@rﬂ" 049! B-bRsdKers) AGE' irpitsitars, Ca-channel blockers,
tal i hol ol , oxprenolol, pindol ol | pr opanol ol ,

anglotensmpﬂomt@] am@@mjstﬂ, oqiluremgg; ntagprabocggt gggregatlon inhibitors, or

antmeopl%?ﬁ gﬁéﬁi& ﬁu&g%‘s o%k% l@ll Op%gﬁfaﬁ% gcwlg:otlca or antimetabolites,

or anti-oBésity agerits.eFatther I;ireferm@mwm;wad Qﬂém:d)mposmons wherein the
qgui napril, captopril, lisinopril, benazepril

addltlona} 4hﬁgﬁpqutlcp@gpabﬂp, |selqc@)gq nf&omi |a mpmapagmqgomst a bradikinin
antagonlét Qgr%‘i’él’?gnar'ltggglﬁlgf"Wﬁ:u%ﬁh%ﬁ%ﬁ%@ g%}sﬂ%@gg& a8 NSAID, an antipyretic,

a cortlcosberrom am dntibibtiorar ahalgetie, a weitoswiclagenty cbemdthlerapeutic agent, an
bendr of | unet hi azid, trianterene, dehYdraI azi ne

anti gout ggent; askiionehedifatgr aicyqlopigenaesanhitlios, @ steraid a S-lipoxygenase
inhibitor, tefd QHPIQUI'% up dréég?\r/é’sé%ﬁr{t '?tléﬂ‘l%tgeﬁét éﬁﬂa%@fwiéi‘e’a cytostatic agent,
opi dogrel’, "piratecam abcixi mab, trapi
antibodies iomfragerits eteher‘eet againshtgokinesandsaluble parts (fragments) of cytokine
etofyllin, clofibrate, etofibrate, fluvastatine,
receptorsi oy ast atine, pravastatin, col estyranide,
col estipol -HCI, xantinol nicotinat, inositol
ni cotinat, aci pi nox, nebivolol, gl ycerol nitrate,
More partigdsdy mre@rmﬂnerﬁ compeuUndsBuphbagidiuman NRid dnsulin, human lente or

ultralente |?1§%\a %t ’brl-ég%rtﬂe grguq ?\%é%% %d%%gm&d(ﬁlglr@hlea%?&{dl&’ bisoprolol,

metoprolcﬂombh cd’li@i@lbﬂotfalﬁhﬁlol nexeneaoldl, p&&ﬁi%!t Q@repanolol, bupropanolol,
prazosi ne, trapidil cloni di ne, vinca al kal ol ds and

penbutolqnam@gu@s) Qucsotaloly i sartealel nnadplebr icaryvediloli matesipin, nitrendipin,
amlodipi V'H‘&E?AP nlggﬁfﬂFyHlﬁ%QéhneelqglﬁP}’Pt{/é( antl, Oﬁgﬁ%d%mll quinapril,

agent's 0s0 u eas,
captopril, analhogules benazépmil onampm dpeadbpmlustosmopm,l nl'aa1cm1apnl irbesatan,

losartan, 54 4 am,ﬁ Iﬂs{a&%&té&gagégﬁgg é%:?{’taraa yq;,%gbhofhla2|de piretanid,
chlorotal@cFHé "Rk |dé eﬁu%'s',élthl Béhéfcﬁﬁl'rﬁbthféziéprﬂ}éﬁ@réne dehydralazine,
oroara gencitabi’'n, tioguanin, capecit

acetylsalicylithacidt |t|omfﬂ)aml:|ﬁ)l,ad|pa!chmamycimlomdmollobrast-rhrometanol eptifibatide,
clopidogrel, piratecam, abciximab, trapidil, simvastatine, bezafibrate, fenofibrate,
gemfibrozil, etofyllin, clofibrate, etofibrate, fluvastatine, lovastatine, pravastatin,
colestyramide, colestipol-HCI, xantinol nicotinat, inositol nicotinat, acipimox, nebivolol,
glycerolnitrate, isosorbide mononitrate, isosorbide dinitrate, pentaerythrityl tetranitrate,
indapamide, cilazepril, urapidil, eprosartan, nilvadipin, metoprolol, doxazosin, molsidormin,
moxaverin, acebutolol, prazosine, trapidil, clonidine, vinca alkaloids and analogues such
as vinblastin, vincristin, vindesin, vinorelbin, podophyliotoxine derivatives, etoposid,
teniposid, alkylating agents, nitroso ureas, N-lost analogues, cycloplonphamid, estamustin,
melphalan, ifosfamid, mitoxantron, idarubicin, doxorubicin, bleomycin, mitomycin,
dactinomycin, daptomycin, antimetabolites such as cytarabin, fluorouracil, fluoroarabin,
gemcitabin, tioguanin, capecitabin, combinations such as adriamycin/daunorubicin,

cytosine arabinosid/cytarabine, 4-HC, or other phosphamides.
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cyt osi ne arabi nosi d/ cyt arabi ne, 4-HC, or other
phospham des. Gt her particularly preferred conpounds
wae@somspounds such as cl enasti ne, di phenhydr aP€TEP2007/006109
di menhydri nate, pronethazine, cetirizine, astem zol e,
| evocabastine, loratidine, terfenadine,
acetylsalicylic acid, sodoum salicylate, sal sal ate,
di flunisal, salicylsalicylic acid, nesal azine,
Other p‘éﬁhd‘lﬁé@ ab'ré\‘%rreﬂsab@#ip@)@lnd§ceér@m B6MPB0NdS NAUERt hasi Nelemastine,
sul i ndac, etodol ac, tolnmetin, ketorolac,
diphenhydeamiage tdimenhydrinates opiatieetharinemmsityiging, castemizole, levocabastine,

Ioratidinegi:géﬁ{gi[nggﬁ%e %&:gg&%%&gﬁc gg br gkgﬁﬂrﬁn aﬁ%g@k@ prsaanéeﬂate diflunisal,

salicylsali§hi® Ricif, efesdlagive, Burhealazire) tyaiAne, sxatamidophen, indomethacin,
nef enani ¢ aci d, mecl of enami ¢ aci d, phe | but azone,

sulindac, @tg%@ﬁbt@@zaﬂeket@zglapopgmﬁ@ethﬁsmsm RRONIGR ehfPmagiycinic acid,
dlmetlcorleefslid‘lgﬁfar% ’dog'ftuﬁéﬁd: *?nefo‘?:ﬁ%gghﬁ& n?é’t%fﬁ%t % aceprol, ibuprofen,

cecl ot enac eLoxi B par ecox

naproxencdkbmmaifdm ﬂpbﬂpmibﬁnfmmprof@ndeb(aprcmmnnefemamiamm meclofenamlc
predni sone, predni solon, triantinolone, deXIbquf

acid, PW@H@FW&%W@WWW%BF?% QIZBB'EQBaéPr‘esaIWPE metamizole,

Ieflunaml&ﬁ?r RS AdXib Fd?ﬁ%%@ﬂ | H‘§‘o r6&fol e EEaCéFQrHBFXSEecIofenac, valdecoxib,
ucosam né su eta ercept et oprofen,

parecoxntadxellecmxrtamropyphenamnc cadeih, oxapozint daps@), prednisone, prednisolon,

tnamcmo&memdgé tuﬁgcl)fgﬁn Ex3 e teécg}%c;@m‘%@al orm%rlqgﬁq{me&ﬂo& terbutalin,

theophylllh§24 Sl UpapRhRIN, de?lubbé%ﬂ{cﬁn's‘hlfﬁfé d, etanercept, ketoprofen,
dexket opr of 'en(t r omet anmo cl oprednol Sodi um

adalimumaly, ot hihyalwrenie aumlsidi ogllmmmgetacum chi reglumetacine dimaleate,

nyclroxycRlgrXBH DA IEA S fkAPn BLOTP B AL, caifanofin, gold, [224Ralradium

chloride, gbgﬂﬁsmﬁté&&m gkétbgfcﬁeﬁﬁ]rorﬁét%lrﬁﬁyr%@pre‘dﬂ%f U§Bcﬁuﬁ‘| aurothiomalate
orubi cin actino

aurothiogtimoisenycolohicmg, aaﬂbpmrmcﬁl] umod»enacudl, , sﬂlfmpymnab; nbenzbromarone,

carbama nﬁ%ﬁ;gﬁ%@hg Hg%ogqo}pn Ecﬁ?lg r}%:gn ‘efalizumab, idarubicin, doxorubicin,

bleomycird' Wtd’iﬁféaﬁ/ Qdcihahiyem, Aaplemin OlchiraBiROSIABUERS, fluoroarabin,

penicillamne, a hyal uroni c aci d reparation,
gemcutabm,tepatlogua@nucosaﬁamcltm sol la@ydﬂa/glﬁynowmmt he cytosine

arabinosig b dsBRFR, Lier a6l ARe” ERERNEROETT PRRlibr g 2 bygluronic acid
preparatidt@t ateFaroRb glubsakiing, MTK,astabbleufiadmehtsTof 89 TNF-receptor (such

as etanercept (Enbrel)) and antibodies against TNF (such as infliximab (Remicade),

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.
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It wll be appreciated by the person of ordinary skill

in the art that the conpounds of the invention and the
wadashocaal therapeutic agent may be fornul at eBCT/RPOB006109

singl e dosage form or nay be present in separate

dosage forns and may be either adm ni stered

The comBRIRATY BB Hh et B ARBChiER S ASRLTRHE A, suo as

bronchopuliiénaryon sibBrutdfeblsigny ifteivensuslyablimtrdrausédigry,ntintrdpdritoneally,
met hod of adm ni stration. The conpounds of the present

intrathecallyy effansdefmgllve Harsmusosalby osuhdusallyyarlosally alary, topically  via
iontopher?%fsp sﬁﬁli@i@@hggﬁbﬂag%x'ﬁpi?)?,;é'érlggﬁfgls l'é/ct?l(ljyngggltt))e like in dosage

aven ramuscu peri

unit forrholatieh®eaptionally acsawsrisiig', conaastioreds gHaymaceutically acceptable
. subdurally, locally or topically via iontopheresis,
excipientgyp| i ngual | y, by inhal ation spray, aerosol or rectally
and the like in dosage unit formnulations optionally
conprising conventional pharmaceutically acceptable
Excipientstcatomaytke usad ipiten fearmidiatiomay thee phaadaceutidab compositions of the

present IVEBERTT GARTAS SATIAa S bsy dlupsR aeHSasuch ds fnonohydric
i . | ; _
alcohols gﬁwsgféhaﬁ&, Pé%gl;oﬁaoaﬂdﬁ RindSp ﬂ%ﬁ’@élc@:h&s@hﬂi 8s ghgrdgg@nd edible

anol, 1sopro I and po ric al cohols su
oils such gsysybeanrail, edconyt ail, Iddive wilh safflowey milacottonseedmilbwily esters such

ojl. olive oil, safflower, oil_cottgonsee il, ojl .
as ethyl Bleale o ORI TgIS P BLEE: EOLPERy OIS sy Mitkening agents,
stabilizerd! WiEhrgrafts!V ahéantss Olubbchiife ! gentdi ChEMirivg a8RIHLS, emulsifiers,
) stabilizers, disintergrants, glidants, lubricating
wetting agerist syuspriidiag aggntsy simesteringlagentsreplorasts, iflayorsy cipading agents,

resea LSO s EHFG' 55008, 960 Gl P H BB, s onnancer
such as REEERS pRosHERB! Snaghegudelstate] talepdhdhesacohatdes, disaccharides,

enhancers such as cal ci um phosphat e, magnesi um st at e,
starch, gelatipe, asHg9sec HRethylcellulnsea mgearboxymedyl cellulose, dextrose,

oo RV AAEIORA ST HAE A ¢, ol isge, fon exchoncs

resins. b-cycl odextrin, polyvinylpyrrolidone, |ow nelting

waxes, ion exchange resins.
Other suitable pharmaceutically acceptable excipients are described in Remington's
Pharmaceutical Sciences, 15™ Ed., Mack Publishing Co., New 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.

Dosage forms for local/topical administration comprise insufflations, aerosols, metered
aerosols, transdermal therapeutic systems, medicated patches, rectal suppositories,

and/or ovula.
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O her suitable pharmaceutically acceptabl e excipients
are described in Rem ngton's Pharnmaceutical Sciences,
wda Baok/oaed47 Mack Publishing Co., New Jersey (198Q¥/EP2007/006109
Dosage fornms for oral administration include tablets,
capsul es, | ozenges, pills, wafers, granules, ora
i qui ds such as syrups, suspensions, solutions,
enmul si ons, powder for reconstitution. Dosage forns for
The amobAf enitRé aiorﬁﬁ@:rid I ItAb | reseRc inieatioaunati snsy bel s@edifed with the
sol utions or emulsions for infusion, agueous or
excipients tagleomylaie| atsingls, d@mrﬁ@mnwllovarynup@n dhe hest treated and the
ed syringes, and/or powders for
particular 'ﬂé%r%tgk gﬁﬂﬁélgﬁgl'&'sage fornms for | ocal/topical
adn1nistration conprise insufflations, aerosols,
tered aerosol s, transdernal therapeutlc stens,

The pharfageuiieal $OpaRAAHANS PLDBINVATRguEN bf PERdUcasting manner known per
se to thé’véﬂll??d-rgt?ersﬁgué‘é &4 Jrfﬂ)%dcqug%&qn@E EeR@ gfbtns Pharmaceutlcal

e cotbrn e exclplients
Sciencesf wtﬁﬂda,tMaakEubgklmngc&aguemuenswyl(ﬂggh)ry upon the host
treated and the particular node of adm nistration. The

phar maceuti cal conpositions of the invention can be

In a furthéy 9%5@"&% tHe fhveRAbR rthéf‘r&%@”bf%en%Yﬁ&oanHtﬁné It r?’cﬁhnd of the present

person as descri bed exa Rem ngt o
invention Rirathegweducticn oS p@acmapeutmah cBrhposhrkfoPirhibi§ihgribe actuwty of the

cnass oyt R EBET o6 AP, MR gl o, n

partlculartfble thé %@?ﬁylhﬁ‘é%ﬁ tﬁé?faf)?roftrhéta‘bbﬂgl&iééé@ésom&nato oietic disorders,
har maceut i cal conposition for inhibiti n%ﬁt e activity

cancer amﬁ theie crnaeewiveceompligatismsivand. disorgars2 Whekehy, thenrmphylaxis and

erapy P AAARSARAE0 ORIl B T s

herrat opoi etic disorders, cancer and their consecutive

nplications and di sorders Wer eby .t he g};gh yl axi s
Dlseases;gﬁ dh‘F HB@&’E?”dhah%ﬂedBﬂP@’&CQﬁ 91’3&%5‘@'“@% of IORvE raé‘»tt'é'ty of Mnk1

and/or Mrlﬂ@lg\ﬂm(%én %{ a@@a@géﬂdré mdé‘%ceg (ﬁEISFI fﬂ’rer%ﬁ&?l?@%n&%?é%%ereIated to
the reguldtiomasfematdbolictdisedsdghslich as obeS|ty, 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.
Thus in a more preferred embodiment of this invention the use of a pyrrolopyrimidine

compound for the production of a pharmaceutical composition for the prophylaxis or

therapy of metabolic diseases is provided.
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and/ or Mik2 (Mik2a or Mhk2b) and/or further variants

t hereof include diseases related to the regul ation of
woredoalomdskt di seases, such as obesity, eating dPGDEERENF(06109

cachexi a, diabetes nellitus, netabolic syndrone,

hypertensi on, coronary heart diseases,

. hyper.chol gst er ol em dyslipidem a tegarthritis,.
As discusse afiove i Gmpiinds acticearagnbars, sty Bksedt invatip pre useful
for the tictm@AE tandPoropYEISHYISEPEU RemdtbiSetite dait@ersSuhl Bifeir consecutive
di abetes nel |1 tus,” neurodegenerative di seases and

complicatienscand diserdsiarsuateasi acutecaypleid dewremier (AME), Morbus Hodgkin,

j nt,| e, Leul ar | ful f r ' .
Non-Hodgf & ILAPrEhT P HerbgtorBblit Hielte | Ao’ HRIMARPAE teukemia
(ANLL), nlelproliferdtiveasdiseqset hecutar hsroptietdoytiondelkeint  (APL), acute

nmet abol i sm as stated above, in particular di abetes .
myelomonggytic: ippkemtiaotidMal), palkcytheraianyeea, plyeirharead, acute lymphocytic

leukemia gﬂPEjﬂicﬁ%ﬁic ?gr'af)ﬁ%&ti&)éﬁﬁéfn@g?@ﬁ%ﬁmq tufnor, or Ewing’s Sarcoma.

yrrolopyri conpound e production o

In accordahee withetht iimad ntioonthescdrmpouridy and eompositivns>of shepresent invention
y. of metabol i ?I i seases i s provided. As di scussed

t her a d
are Usefuh@d"\@ﬁ?t?é’o@Bﬁﬁéﬁlﬁd‘@ dR8rYrposi ti ons of the present

i nvention are useful for the treatnent and/or
prophyl axi s of hematopoetic disorders and their
In a furthepasbodimeet obthe present inventiondhe aodepcursiscandsompatsdions of the

| i d | eukeni M), Morh Hodgki n, Non- Hodgki p'
present /BB arhehUbJET | Lie CeAtTentaeIoTm SRORIRIGc L i Gancer and
consecutivE EepipiRatiohd- Bhd dRGders 8lieh as@ah¥er 8f theaisherGstrointestinal tract,
pronyel ocytic | eukemi a (APL), acute nyel ononocCytic

pancreatit @areinbma; Akeast) Ganeery eqlonerangen.co\arany easihama,.aeeivix carcinoma,

I h i¢ l.eukem a.,. L ic | AR .
corpus R RERS Ybed tGHHSEy Ik bl s TR b, ostgocarcinom.
prostatic az@eetansithoblddtoi2e liveredhidiiorBe lIangPearsés, aidliroblastoma, renal

conpositions of the present invention are useful in

carcinomachiiQip sarGiromae aeeriMaged eape!. soff tisspgsareema, cachexia, or pain.
enbodi nent of the present invention the conpounds and
conpositions of the present invention are useful for

In yet a funihet ragpeoeof the ddventipnofiey Usaicf @fpymratupgrinddithe compound of the

invention for the production of a pharmaceutical composition for treating or preventing a

cytokine mediated disorder such as an inflammatory disease.

The pharmaceutical compositions of the invention are thus useful for the prophylaxis or
therapy of inflammatory diseases, in particular chronic or acute inflammation, chronic
inflammatory arthritis, rheumatoid arthritis, psoriatic arthritis, osteoarthritis, juvenile
rheumatoid arthritis, gouty arthritis; psoriasis, erythrodermic psoriasis, pustular psoriasis,
inflammatory bowel disease, Crohn's disease and related conditions, ulcerative colitis,
colitis, diverticulitis, nephritis, urethritis, salpingitis, oophoritis, endomyometritis,
spondylitis, 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,
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consecutive conplications and disorders such as cancer
of the upper gastrointestinal tract, pancreatic

w@ a008/0mswB, breast cancer, col on cancer, ovariBCI/EP2007/006109
carci noma, cervix carcinonma, CcOrpus carcinom, brain
tunor, testicular cancer, |aryngeal carcinoms,

0st eocar ci.no static, c Iy t as i
tenosynof g o ReRGRl” b ER . hEdfias SRR tendonits or
bursitis, &S ipselido §owt Vadcaktidds) anfamesnonadreasessfethe &Hfrdid selected

ti ssue sarcomm, cachexia, or pain. In yet a further

from grampaatows thyreiditis, dympbwcytie thwwidifis ainyasivel Erprs thyraiditis, acute
: 4i: CO : vl ¥ ti fhe ct |
yroiiis; o TRAMARORY o R oREE! | RweBa {7 BBl FaIngligd  pgenomenon.
Sjogren’sa  eyhdioinie, nrelirdthnimacsrger disease,assepsis Nf tanjubtivitis, keratitis,
di sease. The pharmaceutical conpositions of the

iridocyclitisn\QRilG BRUBHS eHiRs lyawhaadesitis; MasopapATNGiiss skiusitis, pharyngitis,

onsits, BSFERS, SidBHNEDRFRENSSEPERFRTYS NGRELE LBt oesopagt,
gastritis, ar périfonits, r Inepatitis] d emdlblithiasss, pschaledystitisy t hglomesulonephritis,
osteoarthritis, juvenjle rheumatoid arthritis, gout .
goodpastiia e | (V8ass or PSRN, , RTGHEISHEPTEGS: | emacredits,” dermatiis,
endomyoﬁ'l%ﬁt'i’é, Fhy SR fritas nietriti®) | RIS TohdBe¥R/cifE, S8@&=erviEhi® NParametritis,
s di sease and rel ated conditions, ulcerative colitls,
tuberculosis| i vaginitisi, veulvitisul silicesisnepdncoidasjs, upeebmadosjosis, inflammatory

sal.pingitis,. pophorjtis. endonyongtriti spondylitis, .
polyarthrQztRiety . Pfatice: FrthisRtbESs dtfeofanls: (Boas orylnehiettasis - and
enteropatfiid ftiMopafifibsr osi s, asthma, meningitis, nyelitis,

encephal onmyelitis, encephalitis, phlebitis,

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

As alreadgﬂé}%mbﬁé’s’thggkt%ég#r@sgﬁtﬁrﬁ gﬂl’g{@ﬁéﬁ%ﬁt Eﬁ@g\f’fgﬁ are particularly useful

for treatinghet pedventingra cidedisel selectedufidin chreniboeradute Bflammation, chronic
rheumatic nyocarditis, rheumati¢ mtral val ve di sease,

inflammatory awtiritie, W@O{ﬁbﬁﬂbri@ﬁ,%@&%r%{:’g},iilﬁﬁ|q;[pmatow bowel disease,
sopic hAUCTHAELAALS, I HINE O R0l Esninon gt e
pharyngitis, polynyal gia rheumatica, shoul der
. tendonitis or, bursitis, t, .pseudo gout, L
Thus, in §J8e(H PeaEEd STPPYRRILtort s sbhlion Jfie: yie of @ BYr@zolopyrimidine
compound efo? cihed Pfddi]’&ti%aaﬁ loBREANBCEONER EdrhbSsitibX MR Okt bFophylaxis or
thyroirditis, invasive fibrous thyroiditis, acute
therapy of ipflaingtatory, disesisesosalestedhifoni ¢htanic akaaeigekinflammation, chronic
inflamma%'rf %%%tis,%e@%lgto% Bﬂﬁﬁﬁsms Es%r}iasis, COPD, inflammatory bowel disease,

septic shock Crohn's disease, ulcerative colitis, multiple sclerosis and asthma is provided.

For the purpose of the present invention, a therapeutically effective dosage will generally
be from about 1 to 500 mg/day, preferably from about 10 to about 200 mg/day, and most
preferably from about 10 to about 100 mg/day, which may be administered in one or

multiple doses.

It will be appreciated, however, that specific dose level of 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
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Sjogren' s syndrone, neuroinflammatory disease,

sepsi s, conjubctivitis, keratitis, iridocyclitis,
w@piosoodseuritis, otitis, |ynphoadenitis, PCT/EP2007/006109

nasopaharingitis, sinusitis, pharyngitis, tonsillitis,

laryngitis, epiglottitis, bronchitis, pneunonitis,

. stomatitis. ginaiyitjcs, gitis, WLlsS, I
apptcd. SH0RU it BBHY, 41 AEPRPAPIATE: SORBHEIRAE ecipton. The
therapeutitaMyesfEEctive Rithblhisfor @0 gieASiliation will teadinsBe determined by routine
crescentic gl onerul onephritis, pancreatitis,

experimegtationtand is, wighia dhg slillsand jydgmentef the prlingrytlinician or physician.
cervicitis, endocervicitis, exocervicitis,
paranmetritis, tuberculosis, vaginitis, vulvitis,
silicosis, sarcoidosis, pneunoconiosis, inflammtory
pol yart hropat hi es, psoriatric arthropathies,
intestinal fibrosis, bronchiectasis and enteropathy
arthropathies. As already stated above, the
conpositions of the present invention are particularly
useful for treating or preventing a disease sel ected
fromchronic or acute inflammtion, chronic
inflammatory arthritis, rheumatoid arthritis,
psoriasis, COPD, inflanmmtory bowel disease, septic
shock, Crohn 's disease, ulcerative colitis, multiple
sclerosis and asthma. Thus, in a nore preferred
enbodi nent of this invention the use of a
pyrazol opyri m di ne conpound for the production of a
phar maceuti cal conposition for the prophylaxis or
therapy of inflamuatory di seases selected from chronic
or acute inflanmation, chronic inflammtory arthritis,
rheumatoid arthritis, psoriasis, COPD, inflammtory
bowel disease, septic shock Crohn' s disease,
ulcerative colitis, nultiple sclerosis and asthma is
provi ded. For the purpose of the present invention, a
therapeutically effective dosage will generally be
fromabout 1 to 500 ng/day, preferably from about 10
to about 200 ny/day, and nost preferably from about 10
to about 100 ny/day, which may be adm nistered in one

or nultiple doses. It wll be appreciated, however,
that specific dose |evel of the conpounds of the
i nvention
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for any particular patient will depend on a variety of
factors such as age, sex, body weight, general health
wa@ oovdiovésen, diet, individual response of the peCT/P100t/006109
be treated tinme of adm nistration, severity of the
di sease to be treated, the activity of particul ar
conpoundappl i ed, dosage form node of application and
8oncomi tant medication. The ther apeutically effective
anmount for a given situation will readily be
determ ned by routine experinmentation and is within
ExampletiExamples ahprepargtion ogthq sempaynds of the invantionr
physi ci an. Exanpl es Exanple 1. Exanpl es of preparation
of the conpounds of the invention General synthetic
General &yhtistic fméetidus Fornthenéemplourts iof\ibet irventidii their derivatives
derivatives and precursors In the follow ng a general
and precyy$@Ffet i c nethod is described. Route AE Ref: J. Med.
Chem 1996, 12, 2287 Pyrrole Formation
3- Hydroxy-2-but anone ( 1.0 eq) and benzylamine ( 1 .0
In the folle@ing’&® gendrat sghthedicimetheldusdeschibedol ) and c. HCl (5
vol). The m xture was heated at 1050C, under
Dean- Stark conditions, for 3 hours. The reaction was
Route AE hen left to stand at roomtenperature for 16 hours.
Malonitrile was then added and the reaction heated at
reflux for 16 hours. The reaction was all owed to cool
to roomtenperatur and the sol vent renoved in vacuo.
ggL resi s purified by col ugh

0 ? pg?' y to gife\the desired produ
)H/Ol-Pvr i mi dondN-orwét i on Tﬁ@’"ﬂi?/?‘%i%oLej'(\ POCl,

wasmslbn@hived in formie agid (i@cysh) and e m\ifbon?eﬂux 2hr
heat@daeatux 1460C for 16 s. The reaction was ‘s @
to cool to roomtenperatpgs, diIuted wWth water a

extragted three tines with ethyI "x¢@f at e. The organics

wer e gonmbyned, dried over magnesi um sul/fate and the

sol VentYT edin v EUHz The re AN I esi due
wasd E‘ hot then n \Tsed with
acet i am\d_@ e sol ven

Ref: J. Med. Chem. 1996, 12, 2287

Example

o
-

Pyrrole Formation

3-Hydroxy-2-butanone (1.0 eq) and benzylamine (1.0 eq) were dissolved in toluene (50
vol) and c.HCI (5 vol). The mixture was heated at 105°C, under Dean-Stark conditions, for
3 hours. The reaction was then left to stand at room temperature for 16 hours. Malonitrile
was then added and the reaction heated at reflux for 16 hours. The reaction was allowed
to cool to room temperature and the solvent removed in vacuo. The resultant residue was

purified by column chromatography to give the desired product.
Pyrrolopyrimidone Formation

The pyrazole (1.0 eq) was dissolved in formic acid (10 vol) and the reaction heated at
110°C for 16 hours. The reaction was allowed to cool to room temperature, diluted with
water and extracted three times with ethyl acetate. The organics were combined, dried

over magnesium sulfate and the solvent removed in vacuo. The resultant residue was
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removed in vacuo and the resultant solid taken forward

to the next step without purification. Chlorination
weysoanadsepyri m done ( 1.0 eq) was di ssol ved i NnPCT/EP2007/006109

phosphor ous oxychl oride (18 vol), N, Ndinethylaniline

(3 vol ) added and the reaction heated at reflux for 5

dissolved @M 1&] %UZ@%IT‘EHH\A@%@W& \Aéec??gtc%&ff |I8¢1t?<gt ﬁ'ﬁlgvs%r\}ent was then

removed fl?ﬁU)a"c@Bt ah@sthitlgesdifgntagoR@Utaken! fivaitd \Was thst hagt edep without
with 3 portions of diethyl ether, the organics

purificaticfonbi ned, dried over magnesi um suI fate and the sol vent
renmoved in vacuo to give the desired product. SNAr
Chlorinatteact i on The anmine ( 1.0eq) and the 4-Cl-pyrimdine
derivative ( 1.0 eq) were heated at 6Q0C in IPAin a
Pyrazolomﬂ%ﬂdnéumofe:q) wat8dissolved ithehospledrioas wmdriim (18 vol), N,N-

dt [t t t dt
dimethylapying: Vel (a00Psh St iOR BRI NGRIGI L GRS 7.5 hRurs. The reaction
was aIIoW&?%t é‘(%lt Wﬁ@‘-ﬁéo‘i\}érﬁ‘gr%n’ﬂﬁ\fed $9!\Rice® S¥d fdrhéﬁﬁd Cliég] poured onto the
h wat er led on the sinter
resultant cbsadthryl Teehequecanssaduticdwias exdacted mt@&potﬂmsom‘sjletwl ether, the

organics BhPSEL B0 Bk oAt e LS RURRESEARLES i vacuo o

give the o%rs‘i-‘reﬁfﬁbeéét'y carried out on a 50 ng. scale in 2-3 ni
to give >10 ng product |If the reaction does

ield a precipitate, solvent is renoved and the
SNArRed?ﬁforg is triturated with water to give the desired

. pr o
The aming! @02 18 41-RrEnEING.ERYYA0G ()9 o0 eSS eqie At GO°C in IPA
in a seafd1@ub@sfopr £018" BBuRsS fWhermﬁ&oﬁEwa@bmwaﬁbW idecool to room
benzyl at ed_pyrrol opyri m di ne was suspended
temperatyng, tand, drasifeds te pH "9+ ﬂOawbthegéﬂ/g @mmonlum 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.
General Notes:
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 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.

Route AF
Cl

Cl NH
le N\ AICI, _ NHY\@* Ar-NH, N/%,
N/ N Toluene, 120°C kN/ N IPA, 120°C l Z~N
) H N H

7-Benzyl-4-chloro-5,6-dimethyl-7H-pyrrolo[2,3-d]pyrimidine was prepared as for route AE.

Y
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tube, alum niumchloride (7 eq) added and the reaction
heated at 1200C for 4 hours. The reaction was all owed
wo o00s0as4and the sol vent renoved in vacuo. ThePCT/EP2007/006109
resultant residue was then purified by colum
chr omat ogr aphy. SNAr Reaction As for route AE Exanple
Ki nase Fl uorescence Pol ari zati on Assays Assay
Debenzyéarqcm:l ple: Inhibitory potency of conpounds agai nst

The benzilztéd pyHbIb%@nﬁﬂdm@t(hEU elf) WaserispeAdes wessieéna(1%5 vol) in a pressure
assays based on a format known to those skilled in the

tube, alurawu'ascftl%de fhbiead @dded Amskthe re\a@;lon|f@@t@é@éﬂé’@°0 for 4 hours. The
T G
reaction \Q%a ?[Ib\??é é(? g:o O?féd ﬁ%@ﬁ \%ﬂi ﬁ %d EIZ g{a&gﬂé ﬂﬁ( t@e Fés?ﬁl%nf‘resndue was
then puriﬂécghyldbluhwourdimtagpﬂmgpho speC| fic antibody. The
product generated by the kinase reaction conpetes wth
SNAr Reddtpd 1 gand for anti body binding. Based on the |arger
nol ecul ar vol une of the bound |igand, which results in
f lagver rotation rate in solution, its emtted |ight
As orrmﬁe a hi gher degree of polarization than the one from
the free ligand. Description of the specific
honogenous ki nase assay Exanple 2a. Mkl and Mik2a in
j zyme, human Mkl
Example\gﬁg{lﬂa%n Eﬁ[(g é:ﬁggagfiégi;o‘eiﬁAgéagT fusi on proteins
in E. coli, purified to >80% honpogeneity by
Assay pﬁh@i;ﬂbhllnhmlt@hfIrmtbucyéf‘rbfoﬁah'wmﬂbyagalﬂsﬁd‘tllhkﬂ,t thza and other
Vitro W|th pre-activated ERK2. In brief, the op

kinases was,a$se§Sed M agsayr hasedor1a fermaitiomnig Ehoawlsﬂfqdem the art as

the indirept (AR RAHES o R B T8 ARG R R Bl Sy comerises

a small fldorepbdfalabeECpEASHT-PEPpEdSHEECEEedalighriar®dundNG a phospho-specific

' ACAG TCC GT %AAA GCcC /
antibody.5T e produc genera%c?%A klnase reaction competes with the ligand for

antibody binding. Based on the larger molecular volume of the bound ligand, which results

in a lower rotation rate in solution, its emitted light has a higher degree of polarization than

the one from the free ligand.

Description of the specific homogenous kinase assay

Example 2a. Mnk1 and Mnk2a in vitro kinase assay
As a source of enzyme, human Mnk1 and human Mnk2a were expressed as GST fusion

proteins in E. coli, purified to >80% homogeneity by glutathione affinity chromatography
and activated in vitro with pre-activated ERK2. In brief, the open reading frames of human

Mnk1 and Mnk2a were amplified from cDNA using the forward/reverse primer pairs

SEQ ID NO: 1 STTTAGGATCCGTATCTTCTCAAAAGTTGG /
SEQID NO: 2 5 CTGGGTCGACTCAGAGTGCTGTGGGCGG and
SEQID NO: 3 5’ ACAGGGATCCGTGCAGAAGAAACCAGCC/
SEQID NO: 4 5GATGGTCGACTCAGGCGTGGTCTCCCACC
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SEQ ID NO 4 5' GATG GICGACTCAGGCGTGGTCTCCCACC(uti |i zed

restriction sites underlined), respectively, and
w@basmdadsint o the BanHl and Sail sites of the vECL/@P2007/006109

pCGEX-4T1 (Amersham Sweden, cat. no. 27-4580-01).

These constructs all ow prokaryotic expression of Mkl

or Mhk2a as fusion protein with a N-term nal

gl utathione S-transferase (GST) tag, referred to as

(utilized rESthiclibi Lites uﬁﬁ@riM@lﬁ?aresEBthféW | &vd Bloned mitehe BardFd and Sall sites
purification aoce ure was identical for GST-Mk1l and

of the ve:mrwnﬁ;_@wféf Merghan, Saveslen, cad. c8TAMME8%Adh hbese constructs

allow pr@%%@@&%rﬁ%‘“ﬁﬁﬁﬂ % 1&/!?@% % g{josm &@Eﬁ?%ﬂp aOfN-termlnaI

glutathiorfeerSransfetase (BSTPI4dO)referrld tovias eGBfrOthrl nor GST-Mnk2a. The
LB- Boui |l I on (Merck, Germany, cat. na. ﬁrﬁ
following saxppeesiemtany wurificatinn rpg¢@ﬁdtaﬁpwe$|'¢¢ﬂth%| fgre3ST-Mnk1 and GST-

Mnk2a, r%?ér?ﬁgym erfP 10 A8 BMAK. WHhén W%li@@%ﬁ%_%@%n the two

ensity corresponding to an
isoforms.dExpbssioh WK ST-Mnle wad ih EBCakmBiLen | (Merckdiosciercks, t(hermany, cat.

culture transferred.to di uced for 4 h with 1
no. 694431 i oy TP PUGaI R SHRIBIT Moo GETREMITaRGL. N, 1.10285)
t Rinf
suppleméiftéd with: 1é’@éﬁgfe¥gjarin dnﬁ r&@?qﬁﬁﬁ?’é‘ég'n?ﬁy, Sgbhﬁﬂgsﬁspat 37°C. When

were resusp ysi s fer
the culturerhad rqaumnwdehyity amraepemdilagdoh‘zyrdAm tdf &.8 dan equal volume of ice

cold LB/ Ao ﬂ{ﬂkﬁzﬁ ado%ﬁa aléeGe (ohg!é{]é/ trgc"’lf;?'lgrergj‘()gzr ﬁél ggcg?ngq%d POCI)'O 4 h with 1
mM |sopr§£gl5t%)oga5%t6§\i/d\é _ljllgT@CGFEcﬂh G@rﬁiéﬁ [ HRNP316af). Cefls harvested by
3 mM DT dlthlotreltol ELI'T Si gma, Ger nany,

centrifugafion nwer®977©)syspemd@¢ aminet #Bi ghml cellysipel |kyffer (50  mM

ris(hyaroRYRRHADRMEGBIfERR, CRyocHlotEen i K, Pt iy, cat. no.

T5941) pBBOE) 300 eiM4sodiumm hlofide (NHEH Bigha, @érnwm ic2t. ho. 87653), 5%
GSTPrep FF 16/ 10 colum (Aners
(Wiv) glyqerol @gmam@e@aany. et GEBTON %nﬂwb@rmthwﬁwa«w Sigma,

Germany Pnﬂ?(g Pg ur?!g(r)ér(]m\?v\évgi Vﬁ ﬁhé@ﬂlrﬂ% I¥P|L5{E%? &}ﬁrge?repared by

dlsruptlor( 5ﬂC®|M Wrthsa( HﬁihlﬁpHaﬁd Sub3equeM dleéling By demtrfugation at 38000 g for
45 min at&gerol 20 M gl ut at hi one (Sigma, Gernmany, cat. no.

The lysate was applied to a GSTPrep FF 16/10 column (Amersham, Sweden, cat. no. 17-
5234-01) equilibrated with lysis buffer. Removal of unbound material was with 3 column
volumes (CV) lysis buffer. Elution was with 2 CV of elution buffer (50 mM Tris/HCI pH 7.5,
300 mM NaCl, 5% (w/v) glycerol, 20 mM glutathione (Sigma, Germany, cat. no. G4251)).
Peak fractions were pooled and the protein transferred into storage buffer (50 mM Tris/HCI
pH 7.5, 200 mM NaCl, 0.1 mM ethylene glycol-bis(2-aminoethylether)-N,N,N',N'-tetraacetic
acid (EGTA, Aldrich, Germany, cat. no. 23,453-2), 1 mM DTT, 10% (w/v) glycerol, 0.5 M
sucrose (Sigma, Germany, cat. no. S0389) by gel filtration on a PD10 desalting column
(Amersham, Sweden, cat. no. 17-0851-01). Aliquots were shock frozen in liquid nitrogen
and stored at —80°C.

Activation of Mnk1 and Mnk2a was at a concentration of 2.5 pM of either purified GST-

Mnk1 or GST-Mnk2a by incubation with 150 nM pre-activated NHis-ERK2 (see ERK2
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Peak fractions were pooled and the protein transferred

into storage buffer (50 MM Tris/HCI pH 7.5, 200 nM
wNa@B/00d34L MM et hyl ene PCT/EP2007/006109

gl ycol - bi s(2-am noethyl ether)-N,N,N ,N -tetraacetic

acid (EGTA Al drich, Germany, cat. no. 23,453-2), 1 nM

assay foryPRRl O 20 S NES b o ThOURS TaTE, Sl s o A2509) i

a bufferdﬁém h*sifhg 0) uﬁM (M2 ﬂﬁ/ﬂa@&yeﬂﬁﬁgeﬁlpeﬁéﬂinew(z ethanesulfonlc acid)
1) quots were sh frozen in |i

(HEPES, rﬁluka)gféﬁrr@aw wérrw%%%not@@sm%hydr@tX!dm(@Hmeh dagrmany, cat.

vo 751. MR A58 BRI D gl SALB! GRHERY. oo zo70)

0.25 mM DM RIO8% ( wm pdlybk?éth?l@lﬁé 26 eteanlKdws BYij 78 Sigma, Germany, cat.
nM adenosi ne tri phos hat e

arat i orf? ééTp

no. P4018) éﬁMD%zhu q&bfor/%@w Atn3Q Guitter ﬂteom@.u ation, paration was
I

aluquoted'\f'n %&Eﬁ%%hp&:sp% F‘,ﬁ;ﬂhcglkféngﬁa ﬁ&un@t@ﬁggy / fs?@t?gésalltanSO C and

utilized fdrrymlnbx areMOKZh, klrFé:ﬁehasmsmsWetaﬂa&d belows 7THie pte)semfte of activating

kinase ha@at?eem@s%@%t S chI r deMél\‘%S‘%"(W% Ger nmany,

pol yoxyet hyl ene 20 st earyl ether (Brij 78, Sigma,
Germany, cat. no. P4019) (HVDB buffer) for 45 mn at
SUBSTRATE&CA cdrbexy-téreninalcarnitated 1 2ner papdiderwith te seguence

iguoted int anpl es, shock frozen in

SEQID 'ﬁji)q@u d ni trogiﬁ‘%‘%ﬁgﬁ@i 80 OC and utilized for

derived fFdMs ther atiHe?acid Bag@erass arsum® sépihal 269 dPaheveukdifotic translation
resence of activating kinase has been tested to not

initiation fagtesr 4k (elR4E)hhashbeensyathesizaed and RuyifiedunshighTperfarmance liquid

ch romato@?%:ﬂ-uyﬁls I%Eg{qn%bi%r'e@%mpi’hg %e\m\é t}?% gﬁ]et osphorylated

by Mnk kiaeis89 iaghderfisgdence around serine 209 of the
eukaryotic translation initiation factor 4E (el F4E)

has been synthesized and purified by high performance

LIGAND:l(:_[';eh;érlj'%%g/t;ﬂ.?er ?ﬁgk?g ﬁ%g?‘rfégﬂdﬁ%orﬁ ngﬁ %?5%‘& arﬂﬁﬁy -terminus and

conjugatéd abdiles dminoFtéenlnuseWIthLﬂr@AbIE}azﬁﬁhedq:mmd ﬂeorophore depicted below
TATKSG R$ TTKNR, coat ai ni ng an am dat ed

was synthesizRegnd usrd Asdiozn
N_- |
eosse
N-c-"' o o - J
HOOC a-

ANTIBODY: SPF New Zealand White Rabbits have been immunized according to
standard protocols with the peptide NH2-CTATKSG-pS-TTKNR-CONHZ2, 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
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conjugated at the am no-term nus with the oxazi ne

derived fluorophore depicted bel ow was synt hesi zed and
wais@d/oas4t | gand. ANTI BODY: SPF New Zeal and Whi PET/EP2007/006109

Rabbi t s have been inmuni zed according to standard

protocols with the peptide NH2- CTATKSG pS- TTKNR- CONH2,

. cou d to,keyhole |i t, he yanin ._The. i mmune .
ammoniu§ Bl PISEAIEL LA TRBL RS S e ik WBL Spropriate
for use iNISWRIEseAbER aSshY wWitholbfuitiy dffigen-dpecifitepificatibA.

brief, serumwas Subjected to protein A affinity
chromat ography. Eluted material was precipitated at

assay ETDEEITBRGH 4, ERATRAVI SRk P arBelaRs A sRbyEcha win e
same as§&y sySrh ubﬁingWré’—%&ﬂvétbddGﬁku\M bh TS TIMRKDET respectively. The
anti gen- speci Ili(l:lt/cu“ fication. ASSAY SETUP. I nhibition

kinase regetign egptaing S0viMysstiair PepidenrR2dMATPa§0seMdigand; and one of
either 25@@_ mcﬁ\?é@}ﬁ iﬁsg} ﬁﬂfﬂg Qfe@éé’t?\}dtéf@tlﬁﬂkgTTﬁFgeer@ion buffer

a, respec inase reéaction co
conditionSGreM 6 uwhst HERE$AOHdAeH 26, VidIPMg@l,, rdvédl mparDITHNG.08 % (w/v)

bovine sqriEn UG9S AnSHAMBTIRSTEAA (G BRr AT058nGiAAghSwAY) Pluronic
; E / . 3 :
F127 (Slggﬁggéo%n?i%by) E: m’f@f?&%m é;ﬁ Eﬁ%’%@i@p&héﬂgm [Bdrmany, cat. no.

A3006). Ther kimage reactionds aABIBA) for Al ABAL The KinddeureadtionHs2Aerminated by

addition o 81 Feaien GINiRsR T M aREPodAeR) MMIHERERIKOH pH 7.4, 50 mM

ethylenedi&fictOfaacett! adf OGisbaiurt Ealt (goﬂﬂ,es_lg SGefrRaRY] 8. Ind. E5134),
termnated by addition of 0.67 reaction volunes of 1

0.5 mM BWITarR.068%d (W) RolyokyethpEBerE@Mbian Tonokureale (Tween 20, Sigma,

GermanyZRY 8" )R RHEL R RGeS HGHD b, Samptes are
subjected( bV flubpdscexyet pulfixationr Mdurement aameatiRiordyssaite2 Golarization
Si gma, Germany, cat. no. P7949). After 1 h

readout w@gsi IgepeEtEdn oni AN AnalyemARnpuitimade, readgn dMolgaular Devices,
i t . | i ti. ; .

sunnyvalf BRFIISA] diBBedPARACE, PERIGSE diBR e AR TOmeag, Opticals,

Brattlebo@) VANaUBHA, &id. mol. IXFaGB5); @aa6B0AFS0! leamd pasbiliet g@©mega Opticals,

Brattlebor,%?%}lgé&ggg’ﬁ&o% eébtj)icPrP (tahde \ém;(ct:iltqat%n%rf{g %SQQEAE% obia%d pass filter

on the emission side (Omega Opticals, Brattleboro, VT, USA, cat. no. XF3076).

Example 2b. ERK2 in vitro kinase assay

KINASE: As a source of enzyme, human ERK2 was expressed 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 5AGCCGTCGACGCGGCGGCGGCGGCGGCGGGC/

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
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Brattl eboro, VT, USA, cat. no. XF2035), a 630AF50 band
pass filter (Orega Opticals, Brattleboro, VT, USA,

W@ 2008/006347 XF1069) on the excitation and a 695APGHEPBNT006109
pass filter on the em ssion side (Orega Opticals,
Brattl eboro, VT, USA, cat. no. XF3076). Exanple 2b.

supplemegﬁ%r\pig{lll %g ro/réh{é%‘?qﬁgﬂ‘%& Iﬁgélg\lA \&ﬁggﬁi@a e %dor%ached a density

correspor'i‘di?igtb'a‘htA&b'bffOJs' an e@.ﬁ@t ebmm@oﬁcecg&w Lmam idifil W&s added, the
0% honogenei ty I_w%lmml ized netal ion affinit

culture transf@mdogw aphiC (a duged fart4 vamd it i dPEGu @ﬁﬁ/Sa harvested by

centruo BB HERE R 1 TURER SR o il P A5, 300 i
NaCl, 5% %&gﬁyé&ot heo %r&ﬁﬁﬁf &thapiol gs /gnﬁ’e’rl' Geﬁﬁ% DedOrfo. M3148)

per gram W'MWPGMAWAMM&BCK bﬂ dlsrlz[etmn of cells with a sonifier
ana subsiiens e By EBBvTSger SERAI LB Fplgen =

Gernmany, cat. no. 32923). This construct allows
prokaryotic expression of ERK2 as fusion protein with
The lysatg was appliad| torr xeluins tqamtaintngg25 mek Ni-Ndd Suipgeflow matrix (Qiagen,

Germany, Hég ﬁ%r@@?e@ I?rﬂ'a%rg gnlh ansuppr emengvaclcé)fI ?n% material

was with ngdmmﬁrwmmlebl(@\@twﬁﬁﬂﬁuﬁwlﬁo iV TeigV QI pHNAG, BeaahRINaC, 5%
a density corresponding to an A60o of 0.8, an equal

(wiv) glyeasplintd 1M Benersaata sthanal c 201 mM umidazel é8igreae Germany, cat. no.

12390 it 278). T Vel sk 2. VP EbHAARS bR TisHCT it 7.5, 300

mM NaCl es%s N)legzl ¢érol,0300 MMumnduzfoi)erPéeﬂ@fr@Muam ahéi@l pbbled and the
00 nMI\IaCI 5% ( \N/v)@sﬂyrce rol., 10
protein tr@nﬁﬁﬁ'@ﬂ Insr gtaragedyften(50c @/H@{am's!ﬂ §e|208r'5'M JvéaCl 0.1 mM

EGTA, 1 ﬁﬁ\gr jagi }égﬁ\é)eﬁpcerjo}’ Bgﬁggﬁfcﬁez[&%é %ﬂr:ﬂg)g on a PD10 desalting

column. Adiqeuats wgrdghoelfrozén galiquid rtrogS0a0ad gtdred a45~8|®1°6 at
40C. The lysate was applied to a columm containing 25
m  Ni - NTA Superflow matrix (Q agen, Cernmany, cat. no.

The opeil\01=§§é13§) frt%‘ilHél bPr REPAnWNEKHY S Pathbffied RRERY 2DNA using the
forward/reuvr:a_rgéJ r;])nmrcr; pearnl i

SEQ ID NO:8 5'GTCCGGATCCCCCAAGAAGAAGCCGACGCCC

SEQ ID NO:9 5 TCCCGTCGACTTAGACGCCAGCAGCATGGG

(utilized restriction sites underlined) and cloned into the BamHI and Sall sites of the vector
pQES8OL (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 yM of purified enzyme by
incubation with 1 uM NHis-MEK1 SSDE and 100 pM 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 (HMDB buffer) for
20 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 ERK2 kinase
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was Wi th 3 colum vol unes (CV) wash buffer (50 mM
Tris/HO pH 7.5, 300 MM NaCl, 5% (w v) glycerol, 10 nM
wh20m8n00aEpt 0 et hanol, 20 nmM i m dazol (Sigma, CeP@BEER2007/006109
cat. no. 12399)/HCI pH 7.5). Elution was with 2 CV of
elution buffer (50 MM Tris/HCI pH 7.5, 300 mM NaCl, 5%

sssy as bl RS B PSR o8 5 Rt v, T

presence(o'?_fcMENH BIDEHEs e tested &9 noMnbrfdre \Ditrltﬁé\Eﬁﬁ'ﬁAactﬂnthsay
DIT, 10% (w v) glycerol, 0.5 M sucrose) by gel

filtration on a PD10 desaltlng columm. Aliquots were

suBsTRARE® ArBp&itrhjnelhibeed HORRT MtteR P hefteq il
SEQ ID NOaD CDgFKNIV$m%l&L€VEfSG pri et pair SEQ 1D

(synthesis b@d&bqgr@gﬁgmrmm (rm acid seguence around threonine

98 of the Eg%H{m gc‘)@ra {;uhe(ﬁqée#gﬁﬁéé pﬁgﬂ)s [m?s?ie&%gc{b g?e& Bg HPLC to >95%.

The relev@ﬁtl‘@idhe phadsphrylattPBE ERKY is entderlinggs known in t he
art, the serine codons 212 and 214 were nutageni zed to
encode aspartate and glutamate. The resulting

LIGAND:_erIm%L ﬁ%éﬂrlgl?m Pﬁ“gﬁ' F"FSPSechhfa?ﬁnboar?érTM{ét%d'\%ﬁﬁéﬁg&mmus and

ws prokaryoti c expression
conjugateals aattm)afmmm-lt&muausf wdttt theefluarophore Sddasbdyictratsetbyishedamine (5-

v R RS S8 B B s e e

concentration of 11.3 nM of purified enzyme by
i ncubation with 1 mM NHi s- MEKL SSDE and 100 nM ATP in
ANTIBO&Y:bwfrﬂieph@sp’rmMﬁFh rtibady KelpRs/ RAR) pwas. purch@seW from Upstate,

0,2 05% ( vv/v) Brij 78 (HVDB buffer)
Waltham,'f\fgg, g’@ ‘arl)o égf%ngter t he i ncubation, the

preparation was aliquoted into single-use sanples,
shock frozen in Iicgwd nltrogen stored at -80 0C

ASSAY SRTUP;&herkinaserreactionacentais 68 4:Maubstrate peptide. ami uM ATP and
50 v prb Hor e HPERKR M A A on oo aans BiS' BHMNF repESIKON

pH 7.4, 8 niMeMIgCB, 014 MNMTERBDS 4 i(wiv)yBBAS 8Y008% (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 (Molecular Devices, Sunnyvale, CA, USA, cat. no. 42-000-0130) on the excitation and
a 580/10 nm band pass filter (Molecular Devices, Sunnyvale, CA, USA , cat. no. 42-000-

0034) on the emission side.

It has been shown that the particular preferred compound of the invention exhibit ICgq

values below 10 micromolar in in_vitro bioloaical screening assays for inhibition of Mnk 1
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SUBSTRATE: A carboxy-term nal am dated 17nmer peptide
wi th the sequence SEQ I D NO 10 FFKNI VTPRT_PPPSQGK

W@ 2008006337 s by Therno, Cernmany), derived from pIEERPZOOTG06109
aci d sequence around threonine 98 of the nyelin basic
protein (MBP) has been synthesized and purified by

PLC.t o >95%. The rel evant residue phosphoryl ated by
and/or M@h?%ﬁ‘%%ﬂ%@’ﬂﬁyi ned. LI GAND: The peptide

KNI VTPR- pT- PPPS, cont ai ni ng an am dat ed

. car boxy-term nus and conjugated at the am no-term nus
Without bging exhaustiver dhe Folowingappogiples randematheds daay nee (@nployed to

R N T - O

condition?b%)cdmémplaltédlbg@lde pressrivhaiartion ddéfeed abbve Bisdin the claims.
(cat. no. 05-429). ASSAY SETUP: The kinase reaction

contai ns 60 nmM substrate peptide, 10 mM ATP and 30 nM

s @ conflf G £ R R RLBER BB gy st
is exposetMdISich SIS and\the BSAdidate AREhapaltE dampaurid: SUCsystem may

. 3% (v/v) DMSO. The Ki nasfe reactiion is at 30cC for 4& .
comprise guitureggells, 98 semrosientoar calls: oF isqlaledPrapna gatissees tipm animals.

Atomat 840 53R LA SHIBRY €] o NSRS 39K i compeunc.
DTT, 0.05% (wv) Tween 20. After 30 min equilibration

Speciﬁcaﬁ)lf,g@ég@?&gbbg%ﬂ%% {kgpwslég%@bﬁghgﬁ%ﬂ%%ae%rﬁ %tirtn%lus. Treatment

groups a% HRPESSEE RS thePShATd dRIJUAR of SHIHMAMGS SRABIALSE Wl & aliquots of

Anal'yst AD mul ti nmode reader (Ml ecular Devices,
the candigatentheaapeut@acompapndqinfiamematery trespesse inmedchgroup are detected

by convelfignia] ety Gtk Yo IRaberTisi BN AR Fng Comaarey- °

(Mol ecul ar Devi ces, Sunnyvale, CA USA, cat. no.
. 42-000-0130) on the excitation and a 580/10 nm band
In particulggstherfpllowingagsiaysunay bpaisedes, . Sunnyval e, CA, USA ,
cat. no. 42-000-

Assay utilizing peripheral blood mononuclear cells (e.g. Newton, J Leukoc Biol
39:299-311, 1986)

Human peripheral blood mononuclear cells are prepared from the peripheral blood using a
ficoll-hypaque density separation (Hansell et al., J Imm Methods 145:105, 1991). Cells are
cultured in appropriate medium and at appropriate density. Such density could be 10° to
108 cells per well of a 96-well plate. An appropriate culture medium could comprise RPMI
1640 supplemented with 10% fetal calf serum. Cells are incubated with serial dilutions of
test compounds for a given time. This incubation is followed by an inflammatory stimulus
applied to the cells. This stimulus could comprise LPS, or another agent, or a combination
of agents. After yet another incubation, supernatant is withdrawn from the compound
treated and control cells and analyzed for molecules useful for monitoring the inflammatory
response. This analysis may comprise detection and quantification of cytokines (e.g.,

interleukins, interferones, tumor necrosis factors, chemokines), or leukotrines, or
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0034) on the em ssion side. It has been shown that the
particul ar preferred conpound of the invention exhibit

w0 gB8/ovaEkues bel ow 10 micronolar in in vitro bPOI/BRI00Z006109
screeni ng assays for inhibition of Mk land/or Mk 2
ki nase activity. Wthout being exhaustive, the

fqllown rine Jes t hod
prostagianlisy o, gt LEAES, Fiteliin Fieie B wilf 8 oforiie Pty avaitable
enzyme-linkeatimpsundydroentasyaysqELEAag)s and conditions as
contenpl ated by the present invention as defined above
and in the clains. As a general principle, a system
whi ch has not been exposed to an inflamuatory stimul us
is exposed to such stinulus and the candi date
Assay forliahibsitiohi 6f CytdkinedPrédection dhdlipopylysagoharide Stimulated Mice
cultured cells, or conponents of cells, or isolated
orRats organs or tissues fromanimals. Aternatively, aninals
can be exposed to an inflammatory stimulus and the
conpound. Specifically, a control group is given a
Injection shiipopaclysasthaotei (lh.PlS!)rmm atige oriratd inkluceés entapidtrelease of soluble

are exposed t he sanme a nt tor
cytokmesgmo,ﬁpbgerggme\m??ep 9a 'shﬁeam@pset@' 5?1%”’85%% 8§t11@6é 1580 Beutler

1992. Tu%?rr\%%%glé‘?a&BFQ’QIC’IBqnoie'&Ue%”Qﬁ& Phelir e rdl@ |ﬁ§‘ﬁ§d|0lne Raven
group are detected by conventional neans Known
Press, Navwoek,d¥.Yski | | | n the art and conpared. In partl cuI ar,

oo 10 5 LS QBRI e OB U e 4y or . or .
Compourldd4kag H@ ineﬁ%cﬁﬂ@n?]sub aé&gG)\ftHH EB@V@I@“IIHR‘D@F %'t s@b@n‘é‘l’ given time

nononucl ear s are repar ed fromthe peri p er al
points after ¢&$ uneetg)ra bl0@@||$ withssawe faemsanignale gadaisi aﬁalysed for cytokine

evels. SR ot roajhel 817 Fipd RBaredriind s A imefic

density. Such density could be 105 to 106 cells per
well of a 96-well plate. An appropriate culture nedi um
coul d conprise RPM 1640 suppl emented with 10% f et al

AssayfoFfAlﬁ. 6H%‘fAQ§hg§an?tHﬁ’t?§‘ LAk, 'fﬁ}?g%bé"izx%m&l '3 91:95-

a gl is 1ncu
101, 1956)ol | owed by an inflamatory stinul us

Adjuvant arthritis is an acute inflammatory disease induced in certain rat strains by the
administration of heat-killed mycobacteria dispersed in incomplete Freund’s adjuvant. The
disease is manifest by severe joint swelling, mainly of the ankles and feet.

Treatment groups and control groups of rats, e.g. Lewis rats, are immunized with heat-
killed mycobacteria tuberculosis emulsified in incomplete Freund’'s adjuvant. Thereafter,
the control groups receive mock treatment, while the treatment groups receive compounds
of the invention. Administration may be either orally, or s.c., or i.v. Treatment may be acute
or sub acute. During the treatment phase the arthritis progression is determined by scoring

the swelling of limbs.

The following animal models may be utilized as described above by the general testing
principle to identify and select compounds for the indicated inflammatory diseases and

conditions.
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applied to the cells. This stinmulus could conprise

LPS, or another agent, or a conbination of agents.
w@bdosnosset anot her incubation, supernatant is PCT/REIAMN6109

fromthe conpound treated and control cells and

anal yzed for nol ecul es useful for nonitoring the

i nfl ammat ory response. This anal ysis may conpri se

detection and quantification of cytokines (e.g.,

Animal Modé&ls! sRikAammiaté sy ivd RifsumbtoidrArRetiesi s factors,
chenoki nes), or |eukotrines, orprostaglandins, or

their derivatives. Detection rmy be with, e.g.

Animal @@é@g;@?%{ti@’@;@é@bé%ﬁaéﬁ i bP‘FE%rh%%"%ﬂipﬁé‘ﬁmatoid arthritis
have bedry psli@vé® by Brand ¢Qomys Muaxh 86(2)el 13t-122)) 2@@51) Mpm:lfmally models of

antigen-inglucesh SR CQATROPA, &Y LoBiGe B & Pathoh GRrHEL383, 1962),

adjuvant ?gﬁliiggqgggﬂdrﬁggﬁg\é %eu?’? ﬁ@g@%@1 05 ﬁgl il %@‘ﬂréﬁt@%ay arthritis
(Terato et ak{ dimmurivt 148:2108-2408n 499 )eor cca!fagegn-lngupedi arthritis (Trentham et
al. 3 Exq Rfosk #6457 cRBAaTdS Gy, ot Nefiia, A5 4R00, 11980) may be

employecgl;@éé%ct cﬁl&corﬁbobnds oPHBRVEAGorBY be given acute

ute. After a given tine or at several given
time points after LPS injection, blood is wthdrawn
fromaninmals and i s anal ysed for cyt oki ne | evel s.
Ef fects in conmpound treated and shamtreated ani mals

Animal Médels BTATIAFhmAESSYBbWel DiSéhsds aRdRelated Digérders
Arthritis (Pearson, Proc Soc Exp Biol Med 91:95- 101,

1956) Adjuvant arthritis is an acute inflammtory

poimal rRREBE BINEST WATB! PSS BT BIBN fspane apa uiceratve

colitis havebess eevie®ed By Wind andadeurain(int JreoldreutalsBisi 135(3) 144-60, 2000).
mani f est by severe_joint swellin mainly of th

States refiagiing: the @athagenesisaf ﬁBFﬁ”'@r‘B@ég”%'n'ﬂ'ﬂémﬁE‘@t&" grdups induced by
admlnlstr%{é%rﬁ %tfﬁ?rngalgehgg%"'ér?eérl aﬁipa@térr?(%l Ny S erru 4 ‘Blexgs (Hodgson et al.,
Gut 19:226c232| 49€8 Fh&mdétsaladpuﬂam 1-8hdP&8j,t ecetic acid (MacPherson and
Pfeiffer, Digestion 17:135-150,1978), indomethacin (Banerjee and Peters, Gut 31:1358-
1364, 1990;

Yamada et al., Inflammation 17:641-662, 1993), dextran sulfate sodium(Okayasu et al.,
Gastroenterology 98:694-702, 1990), or haptens like trinitrobenzene sulfonic acid (TNBS)/
dinitrobenzene sulfonic acid (DNBS) (Morris et al., Gastroenterology 96:795-803, 1989;
Elson et al., J Immunol 157:2174-2185, 1996; Neurath et al., J Exp Med 182:1281-1290,
1995; Yamada et al., Gastroenterology 102:1524-1534, 1992; Dohi et al., J Exp Med 189:
1169-1180, 1999) or oxazolone (Ekstrom, Scand J Gastroenterol 33:174-179, 1998,

Boirivant et al., J Exp Med 188:1929-1939,1998).

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
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the control groups receive nock treatnent, while the

treatnment groups receive conpounds of the invention.
w@\dous0oaT ati on may be either orally, or s.c, BCT/EP2007/006109

Treatment may be acute or sub acute. During the

t r eat ment phase the arthritis progression is

2ovtos- 355 SSEDIE IR FRALAS) S EL525: 2548 g THe ot model o

cecal Ilga%?éﬂVQ'ld)buhBl%rélS@EP?|re§&%blé%9th@rélﬂ}‘dtlbh%fttfbvt/éi%‘érfdrﬁtlwQ‘Jnd mixed
sel ect co for the indicated inflanmmator

bacterial infeetinneef intastivehaiigindBakenehal., Swgers 96133(1 nBBénir%@%)r y
and Rheumatoid Arthritis Animal nodels reflecting
di sease progression of inflammtory and rheumatoid
arthritis have been reviewed by Brand (Conp Med
55(2):1 14-122, 2005). Specifically nodel s of
Animal el Psariasisd arthritis (Dunonde and Gynn, Br J Exp
Pat hol 43:373-383, 1962), adjuvant arthritis (Pearson,
Proc Soc Exp Biol Med 9 1:95-101 , 1956), anti body
To investathiehsuitabdlity of rcehtparinds! for the Itreatmeint b#&saﬂléé’isZMthuman psoriatic
1992) or coll agen i nduced arthritis (Trentham et al

skin xenojrqggplqvé@nqu@ogigb Nigkolpdf; Arcleiarmatal 13513041140, 1999; Nickoloff,
J Invest BEHABPSH8R. prbad0hy IRy R0y bPYEgese! ect speci fic
conpoun f the T nvention I

del s of
I nfl ammat ory Bowel D seases and Rel ated Di sorders
Ani mal nodel s of inflammatory bowel diseases such as
Crohn's di sease and ul cerative colitis have been

Animal M&déled’leﬂllé’b%é!vﬂétﬁn%‘d Neurath (Int J Colorectal Dis
) : 0, 2000). States reflecting the

pat hogenesi s of chronic intestinal inflammation may be

o conp T By RSB A B i soniess o o
antigen (&%. 285al8§|2un)1838 af&%u@beéuentl;ﬁd:haﬁ&wée& wﬂfﬂﬁé same antigen by

acetic acid (MacPherson and Pfeiffer, D gest
inhalatiom of apsaeres0l1@7®) Fujitadbatehalih J( RasRiF i Céar@ M@tdeiféS 1890-1894,

T L

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

41



Gastroenterol ogy 98:694-702, 1990), or haptens |ike
trinitrobenzene sulfonic acid (TNBS)/ dinitrobenzene
W@ oBomise7 aci d (DNBS) (Morris et al., GastroenP@r/BPwgy006109
96: 795- 803, 1989; Elson et al., J Inmuno
157: 2174- 2185, 1996; Neurath et al., J Exp Med
182:1281-1290, 1995; Yanmmda et al., Gastroenterol ogy
102: 1524- 1534, 1992; Dohi et al., J Exp Med 189:
1169-1 180, 1999) or oxazol one (Ekstrom Scand J
Gastroenterol 33:174-179, 1998; Boirivant et al., J
Exp Med 188:1929-1939,1998). Ani mal Mddel s of Septic
Shock Ani mal nodel s of septic shock expose specinmen to
| i popol ysaccharide (LPS), grammegative or
gram positive bacteria, or conbinations thereof
(Wchtermanet al., J Surg Res29:189-201 , 1980; Fink
and Heard, J Surg Res 49(2'a8'88-96, 1990). The rodent

nodel of cecal ligation and puncture (CLP) resenbles
the situation of bowel perforation and m xed bacteri al
infection of intestinal origin (Baker et al., Surgery

1. R4o }Ep]m@%goft 28 Dnerdiormbl of Psoriasis To invest
t he |I§Ht of conpoundv@qfor the treatnment of

psoriasis, the hum psoriatic skin

xenot ranspl antation rmdel (Ni ckol of f, Arch Der mat ol

135: 1 104- 1R% 29; mné loff, J Invest Dermatol
00) i

Synmp Proc 5:67- be uti lized. Animal Mbdel
of Allergic Ast a copgonly enpl oyed rodent nodel
iMRt's are_sensitized to an
subsequent |y

en by inhal ation of an
aerosol (e.g. Fujita et \AmJ Respir Crit Care
Med 155:1890-1894, 1997, neh rofet al.,. AmJ Respi r
Crit Care Med 163:1 ﬁ gll ; Henderson et al., Am
J Respir Crit CHi® I\/Ied 165: 108- 1 16, 2002; Onh et al -
J I mmunol 168: 1992-2000, 2008)3C ai ns A conpound of
the general fornmula ( 1)
wherein X is a single bond, O, S, SOy, CHy, CHR14, CR13R1p, CH(halogen),
C(halogen)o, C=0, C(O)NR14, NH or NR44, wherein R15 and Ry are C4.g alkyl,
C1.¢ alkyl C3.1g cycloalkyl, C3.1g cycloalkyl, C1.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, wherein Ry5 and R4 are optionally substituted with one or

more Rg;

R4 is hydrogen, C4.g alkyl, Cq.g alkyl C3.1g cycloalkyl, C3.1g cycloalkyl, C1_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, Cg.1¢g aryl, C4.g alkyl Cg.1g aryl,
Cs.10 heteroaryl comprising at least one heteroatom selected from N, S and O,
C1.g 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;
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wherein X is a single bond, O S, SU2, CH2 , CHR 1la ,

CRi Rlb, CH(halogen), C(halogen) 2 , CO C(ONR 1 ,
WORDOSI0AIRZ ] a , wherein R] a and R1L are Cl al RgI/EP2007/006109
C|.6 alkyl C3.-10 cycloal kyl, C3.10 cycloalkyl, C|_6
al kyl 3 to 10 nenbered heterocycl oal kyl conprising at
| east one heteroatom selected fromN, S and O 3 to 10

rrerrbered het er ocycl oal kyl conprising at |east one

A FENGTGer S35 Clig BV 8 e onBT Ghe gt doarbocyciic or

Iﬂetbrd@/chdﬂhg%ﬂw R@ larfel thlekivlor @ai&n% Mlc%épare attached, which
cycl oal kyl, "C3. 10 cycl oal kyl, C\.Qalkyl 3 to

m@m@@lnh@ﬂ@r@cmﬂf@aﬁi(ﬂ@ltlo@@n’ﬁﬂ%@@i@m splegted éf@én N, S and O,

WEeE/B8) BRI e BB “one neteroatom
seI ected fromN Sand O CQ-\Qaryl, Cl.g alkyl

Qaryl, C5.10 heteroaryl conprising at |east one
*ﬁ@t@?‘ba‘?&rﬁ@e“’@ctséﬂﬁ r%nﬁlﬁef@taﬁﬁdCﬁfeo'nd?ﬂﬁﬂ%n“msqued from

WRLRRE B A Gty 2! BTG c3BBaMEL O TR Fo-10 2

Oy ghatkye Cy.4goaml, R@sqro lrfetémasyll\EbdnpasmnglR lgast one heteroatom
ar bocyglic

NR- f
fcc?r(' ‘%f@tﬂefh%y'& Scafléi é Goit 6 a@vh rC{‘.aiiy;o hRISTRADH COMRTSNG @t least one
t t
NEfhelciass, IRICH, 4 Y SR RIS " P famberec
hﬁigrdwcmalﬂgal cnmpa;lslng athleastone heamE;reaRgn sERemenﬂ friegn &k, S and O, 3
tpr Qnsrﬁ?/nrgnpggeéﬂ he erFJggélgng\ 86%Plnggqgg9f esﬁet%roaetom selected
feoral Naské/ﬂd Cﬁ%rk@gébﬁ‘e‘r%%ﬂ%e ClatbrmhaitnAt. thgy lar® aMakhbd Go form a

-i0 . 1 het er oary conprl Si ng at | east one
Cﬁg,vewmzﬂhylsm@@t tod 19 meemieresl Awterocyatoalgybgioup, @herein Ry and

F?q? i R gl SBOL R B 78y 3R Pl by 8805 #p anat Ry

f/@lsm:yglpq%} kyl conprising at | east one heteroatom
ected fromN, S and O 3

R4 is hydrogen, C1_4 alkyl, urea, thiourea or acetyl optionally substituted with

one or more Rg;
or R4 may form a 5 or 6 membered heterocyclic ring with Rq;

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

Rg is independently halogen; CN; COORjy4; ORj1; C(O)N(R{1R11a);
S(O)2N(R11R11a);  S(O)N(R11Rq11a); S(O)2R11; N(R11)S(O)2N(Ry1aR11p);
SR11;  N(R11Rq1a); OC(O)R1y; N(R11)C(O)R11a; N(R11)S(O)2Rq1a;
N(R11)S(O)R11a; N(R11)C(O)N(R11aR11p); N(R11)C(O)OR114;
OC(O)N(R11R11a); oxo (=0), where the ring is at least partially saturated;
C(O)Rq1; C4_g alkyl; phenyl; C3_7 cycloalkyl; or heterocyclyl, wherein C1_g alkyl;
phenyl; C3.7 cycloalkyl; and heterocyclyl are optionally substituted with one or
more Rqp;
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to 10 nenbered heterocycl oal kyl conprising at | east

one heteroatom selected fromN, S and O or together
waowaok/00d¢se7 C at ons that they are attached to foroT/&P1087/706109

cycloal kyl or a 3 to 10 nenbered heterocycl oal kyl

group, wherein R2 and R3 are optionally substituted

with one or nore Rg, R2 may al so be Rg and R3 may al so

be Rk Q R4 is hydrogen, Cl.4 aI kyl, urea, thiourea or

%ﬁcﬂ%‘ﬁ%ﬂ%‘ﬁ%@'ﬁﬁ%ﬁéh@ DB AL AN Y (RN
Ngﬁﬁ_e@)QNB? aER#1 7 Saﬁ%?r deF({P?ERNa)a”dOC(O)Rn,
areln egﬁn ently selec romH o
t1a hal ogen; O{R10SHR)aR 11;9?1 1; (O M(R111S(O)R11a;

%12%? Wﬁf‘%;’g( %Y%N?%O)l%%ﬂo @b@f‘m%ﬁ%ﬂz 20X0 (=0),

ihdrelthe) ring @(eD)&ast fartial Batdrh@EDRO)RL; ; ’\%%kyl phenyl; C3.7
1)5(02 Rl 13 ; N(RL 1)S(OR 1 13 : N(RL 1)
cygl . o Reteyegyofdr Vihersin Ges opiigyiz ahqm 37 cmlgalkyl and

*&T%E%VW% bpfioayi el vt O@BE‘@%Y%QZ?LS{ or
heterocyclyl wherein CG\.Q aI kyl; phenyl; C3.7

LkYIR¢ AndEreineieperabiily asetestptii fropm |the roup consisting of
sfﬁgét ed %nt h oneregr nor y RI1IQRLO is i ndegen ently 9

o regRm; C o allor, £1i6 alkgl €pa orq(vnioaim @a-1p cyckpatiyl R15 alkyl 3 to

ﬁeﬁérﬁpﬁt%y%ﬁkyl %Eﬁ@%ﬁ)&aﬁk %(511?%( %M sje_gected from

N, IS{Féhdl)CSi(G) t@ R h@émbaveB1 hadeBo&)dPdlk3 comirising at least one

B el N B D S B 1 SR R neteroary
d&‘ﬁér‘ls?lh%y atS@hy _%h%dh%eté?ltghw %elt;ﬂ:’t@d drork. N, (Sllag@"@kwherem Ry1,

| oal k erocycly wher ei n’
ﬁbhfgmm 1b@ebmmladyalslap*stltutedjwnh one or more Rg;

R42 is hydrogen, halogen, OH, NHo, C(O)NHy or C1._g alkyl;

R43 is hydrogen, C4.g alkyl, C4.g alkyoxycarbonyl, Cg.1g aryloxycarbonyl, Cg.19
aralkoxycarbonyl, carbamoyl or acyl:

or a metabolite, prodrug or a pharmaceutically acceptable salt thereof.

2. A compound of claim 1, wherein
R4 is hydrogen, Cq4_4 alkyl, urea, thiourea or acetyl optionally substituted with
one or more Rg.
or a metabolite, prodrug or a pharmaceutically acceptable salt thereof.

3. A compound as defined in claim 1, with the exception of the compounds of

general formula (1), wherein,

- R> and R3 are CH3, Ry and Ry3 are H, R4 is H, each of Rg to Rg is H, X is a
single bond and Ry is H;
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het erocyclyl are optionally substituted with one or
nmre Rg; R1, RI1 i 3, Rub are independently
W@ ei08ooesd7 f rom t he group consi sting of hydr ogePCT/€22007/006109
al kyl, C|_6 alkyl C3.10 cycloal kyl, C3.-10
cycloal kyl, Cl1.6 alkyl 3 to 10 nmenbered
het erocycl oal kyl conprising at | east one heteroatom
sid} anddes aneoGHbL R& and R3; aBe t+h ROistbnBgrBgand Rs are H, Rg is CHs,

teroc q ?) 5 HSI ng at | east one heteroatom
'%@tsé%g? SHCNE Ce-io aryl, 5 to 10 menbered

hﬁg aheatayérecen%r RS V\%Eﬁd %alaeéfﬁ RIB mehgéﬁat%@eheﬂg%d Ry are
fromN erein . 11a> 11b are

dptsionis Bﬁlmlﬁﬁdndmnﬂjﬂwlslﬂ one or nore Rg; R12 is

%g%ﬁgwa%ﬁ%eﬁm r&ﬁwﬁré EC@(B)&NE %ﬁ%% Bgi{g{sfr@le bond, R

-iECHY, )dr@xlyga:{()b@mlg?ﬁe H:i o aral koxycar bonyl,
carbanoyl or_acyl: or a mstabollte rodru%or a

PRarfd Ferreds, yRac%LdpRaxba'@ HaRe is HereeMs, R, Ry are H;
gﬁggh‘ﬁé’r ﬁgls CALMdnd RNELELR |B4bdrgq ONGIERORY, SfRd is H and X is a

ure urea or ace I'ona Iy S

véihgledruhdoandrdy; s ByHsor a netabol i te, prodrug or a
phar maceutl c&l |y acceptabl e salt thereof,

BnBBd e ake bt Foe and Bizadie Hl, Raile il t%'SeQdéqa?PGrﬁaafR% Rs and
the, fai formula ( 1) , wherein, - R2

aﬁd are %H?%g @B%g{ 3 are H R4 is H, each of

8, and R% are CH; Risard §ingreHydhds dRHs n-€4Hy and2Rg iR, Rg and
ﬁare HZangciRlSwareHMlsH R5, R7 and RS

eaig HRd X igasingle; single bond and R is H - R

-"’F?Qaﬁ@ %{55 ﬁJrZaﬁadq,RJ&earl eR4 is B4 Hgs|s"(|3l ET| ﬁngE{SR7 and R;
are are CH3; a single bond and R1
Hre H and X is a smgle bond;

- R2 and Rj3 are CHs, Ry2 and Ry3 are H, R4 is H; Rs is Cl and Rs, R;, Rs and R;
are H and X is a single bond;

- R, and R3 are CHs, Ry2 and Ry3 are H, R4 is H; Rsis Cl, Rgand Ry are H and X
is a single bond, and one of R5 and R7 is Cl and the other is H;

- R and R3 are CH3, Ry2 and Ryz are H, R4 is H; Rg is F, Rs, Rg, Ry and Ry are H
and X is a single bond;

- Rz and R are CH3, Ry2 and Ry3 are H, Ry is H; Rg is F, Rs, R7, Rg and Ry are H
and X is a single bond;

- Rz and Rs are CHg3, Ry2 and R,3 are H, R, is H; one of Rs and Ry is CH3 and the
other is H, Rs and Rg are H, R, is H and X is a single bond;

- R2 and Rj together with the C atoms to which they are attached form a Cg-
cycloalkyl; Ry and Ry3 are H, Ry is H; each of Rs to Rg is H; Ry is H and X is
a single bond;

- R2 and Rj together with the C atoms to which they are attached form a Cg-
cycloalkyl, R12 and R43 are H, R4 is H; one of Rs to Rg and R1 is —CHg, the
remaining are H and X is a single bond;

or a metabolite, prodrug or a pharmaceutically acceptable salt thereof.
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- R2 and R3 are CH3, R12 and R13 are H R4 is H R8 is
CH3, X is asingle bond, RL is CH3, and R5, R and R7
W@r@sies47 R2 and R3 are CH3, Rl12 and R13 are HCREP1087/006109

H, and R5, R6, R7 are H, and either R8 is C2H5 and X

is a single bond and R-| is H or Ris Hand Xis a
single bond and R is CH5;, - R2 and R3 are CH3, R12

and R 3 are H RAis H R6is CH5 and R5, R7, R8 and

Rl are Hand X is a single bond; - R2 and R3 are CH3,

R12 and R13 are H R4 is H R6 is n-C4H9 and R5, R7,

cl?an@@dnala@:roed: anh bﬁcﬁlmsnlgkﬁSbWh@rem)R?séfEin bond, O, S,
are CH3, R12 aﬂg Rlsﬁslare H, R4|sH R8 is @3

¥0;. RizafdiRe, &%aﬁuar@Hihﬂ@Q%n)suQ@Ia@g%\%d CvOR,@(Q)NRm, NH or

%‘a’R‘?h%n Iﬁwgre Myl %;’rfsglaRg'I oﬁﬁ’o nggalkyl Ca-10

@mdbdﬁ@yl@C%@rB/I 3%21@mﬂeﬂﬁb§r@d hetérochlO@lkyi cd?ﬁpl@n@lat least one
R8 and R1 are Hand X is_a sin Ie bond, and one of

heigragtoms sejeciqdy frama b narand ¢ 3. taol Gy fpemberad r@ierocycloalkyl

5t 3 5 B g, iy ¥, 50, 0 .

Iﬁmobr@]cﬂ)tm)nally-lsuB@tltued—wnﬁE@n%oﬂ:moRSR9R7 R8 and R-)
are H and XIS a S|ngle bond; - R2 and R3 are CH3 R12

and R13 are is H one of R5 and is
Rhis BYCFf@eensCHs aﬂi@'aﬁ@re ik (Ces- HcyRLpa"@/l rpmdcwcpajkﬁ Ci6 alkyl 3

3! W'n??rﬂBBPeadr Qe%g@@ﬂo%ﬁ%?@h gﬁ%"‘é k g}sE%ng t%tgpg’até% selected
fRirﬁ I‘dr S ahdF@ BstoI-HOGaemtm‘re(ﬂ?Ehdtero%@clloalldyll cBinprizing abtdeast one
heteroatom selected from N, S and O, Ce.10 aryl, Ci alkyl Cs.10 aryl, Cs.1o
heteroaryl comprising at least one heteroatom selected from N, S and O, Ci¢
alkyl Cs.1o heteroaryl comprising at least one heteroatom selected from N, S and

O, wherein R is optionally substituted with one or more Rq;

or if X is NRya, CHR1a, C(O)NRja or CR1,R1s, Ry may form a carbocyclic or
heterocyclic ring with R14 and the N or C atom to which they are attached, which
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, methyl, phenyl, ethyl, propyl, perfluoromethyl, or form together with
the C atoms to which they are attached a 5-membered carbocyclic ring;

R4 is hydrogen or Cy.4 alkyl;

Rs, Re, R7 and Rg are the same or different and are independently selected from
hydrogen, CONH,, COzH, CO.CHg;, Cl and F;

Rois as defined in claim 1;
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a single bond; - R2 and R3 together with the C atons

to which they are attached forma CQycloal kyl, R) 2
WQ@rWsMds48 are H R4 is H one of RS to R and RWEP®07/006109

-CH3, the remaining are Hand X is a single bond; or a

nmet abolite, prodrug or a pharnmaceutically acceptable

salt thereof. Conpound according to any of clains 1 to

3 wherein X is a single bond, O S SO, CH2, CHR a,

aRi b, .. CH hal ogen oge 1
3 oS BB S5 3 ke hleb e certnd s POeF
al kyl C3-10 cycl oal kyl, C3-10 cycloal kyl, G -6 alkyl
3 to 10 nenbered heterocycl oal kyl conpri si ng at | east

&5 nggﬁhgrﬁ%bg%gqéwgf {:l%ﬂﬂ)sl\f ors4a\?/ﬂe§% eas:falé?ngle bond, O, S,

ere conprising a one

$OL.eCo OHRAI @Rﬁma‘ f©lﬂ7(ﬁ¢|0§era)m‘3 (Baloged) £ 0= 61&3(®7N1R1a, NH or
F% are optionally substituted with one or nore RO,

N1 yiesgenRacand R idie Cre@leylal kyl c3-10 cycl oal kyl ,
C3-1Ccycl oal kyl, C1 alkyl 3 to 10 nmenbered

eGSR SR B B B RTS8, 1122

tbehftuo@ethal ky|1, cmmdrs t | tiofgethgt, er ropylmethyl
sel ect ed f}?om N, S and pf%g&l 0 Fg?ﬂl Cl ‘ah?k %wp Py v
@elapentd. 10 ¢l %{iw @&amaryylng aﬂOTWYbne tetrahydrofuranyl,

tEﬁ%ﬁ{, ng'@ﬁn‘g‘% ,-5)@' bgm) %f one%‘tﬁéggélf%% sﬁ@%&twﬁh Ro;

fromN, S and O vvhereln Rl is optionally substltuted
I's NRla

O X B BRy i Tarindy TP RPN 570y PYEORING Group or'a piperiding
d18hi agyHer ‘?N'fH P, Uhi BN 0K {Eninothel AbCMMddhed, which may

ey are att whi ch may contarn one or nore
bdslii Stiduteld widh e@UaDon@(@k@@d‘tlged fromN, S and O which
may be substituted with one or nore R9; R2 and R3 are
the sane or different and are independently sel ected

RJ @Md R; are the same or different and are independently selected from
hydrogen, methyl, phenyl, ethyl, propyl, perfluoromethyl, or form together with
the C atoms to which they are attached a 5-membered carbocyclic ring;

R4 is hydrogen or Cy.4 alkyl;

Rs, Re, R7 and Rg are the same or different and are independently selected from
hydrogen, CONH,, CO.H, CO,CHj3, Cl and F;

Rg is as defined in claim 1;
or a metabolite, prodrug or pharmaceutically acceptable salt thereof.

Compound according to any one of claims 1 to 5, wherein R, and Rs are the

same or different and are selected from methyl, hydrogen and perfluoromethyl.

Compound according to any of claims 1 to 3, wherein X is a single bond, O, S,

47



hydr ogen, nethyl, phenyl, ethyl, propyl,

perfluoronethyl, or formtogether with the C atons to
waohiosiodshey are attached a 5-menbered car bocycPCT/EPI00Y006109

R4 is hydrogen or Cl-4 alkyl; R5, Re, R7 and R8 are

t he sarre or different and are independently sel ected

fromh en, CONH 2, CO2H, CO2CH3, d and F; RO is
%@z,dG ’Bna, &Il%iaﬁm. GH(faalﬁgera)oc@(iha@,Q%T)moEa@, d#(O)NR1a, NH or
It thereof. 5. Compound
é"o%eﬁg"} % %ﬁ' r 4, wherein Xis a

single bond, O S SOZ CH2, CHR1 , CR aRi b,
CH( hal ogen), C(halo en 2, CO C(ONR 13 NH or
R1 i dweregen Candl wealkyl E3ad k:ycloaltyl,u = my@v@gaﬂsyl 5 to 10

yp‘gé?gﬁ'féw Pcy?&?%éﬁé‘ipr?“ﬁ'é} |e%g§ c%‘f‘éhgﬁ/tbgm selected from N, S

o %%ofwcwa'kﬁ%‘ﬁﬁfwregiby E?tfﬁcéiryf O Ay st one
RIPERa, Relopiad gtikorS Pl D, Giet Alkvyar spbe g comprising at
lBQ?ﬂ%aeohe@%?% ?%é\ﬁéff?' fr%&?sr%l'oﬁéﬁéa‘?‘gi %rgﬂﬁir@int "M% optionally

s;mmmteavpmommmmeg%g)up or a piperidino group
together wwth R13 and the N atomto which they are
attached, which nmay be substituted with -CH3 or

orGE QiSRS ﬁnﬁg%ﬁf’ aM&el cﬁ@'ﬁﬁ é’t'hfef' Wlﬁﬂﬁmaé‘ﬁ’d the N atom

are mdependent selected from y
tphm‘mgzh they A attpcmlwhipbmawoomiam aly Iaddduorfabhateroatom selected

c h hed
RSPl Qarbyed o¥ Tustndgofud 08 ofsioB s 3
alkyl; R5, R. R7 and R8 are the same or different and

are i ndependent ly selected from hydrogen, CONH2, CO2H
RsCarerihersamg s difecastti ard are md@pmnﬂently selected from

hydrogen, Ci.4 alkyl which may optionally be substituted with one or more
halogen atoms, an acetyl group, a urea, a hydroxyl, a phenyl group and an
amino group or form together with the C atoms to which they are attached a Cz¢

cycloalkyl group;
R4 is hydrogen or Cq.4 alkyl;

Rs, Rs, Ry and Rg are the same or different and are independently selected from
hydrogen, CO,H, CO,R;;, CONH,, CONHR14 and halogen, whereby R;; and Rygq

are c-¢ alkyl;

Rg is as defined in claim 1;

or a metabolite, prodrug or pharmaceutically acceptable salt thereof.

Compound according to any one of claims 1 to 7, wherein R, is hydrogen.

Compound according to any one of claims 1 to 8, wherein X is O or a single
bond.
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10.

11.

12.

13.

14.

15.

16.

17.

or a nmetabolite, prodrug or pharmaceutically
acceptable salt thereof. 6. Conpound according to any

wor®snieset ains 1 to 5, wherein R2 and R3 are tPeT/ERIo7/006109

or different and are selected fromnethyl, hydrogen
and perfluoronmethyl. 7. Conpound according to any of
clains 1 to 3, wherein Xis a single bond, O S, SQ2,
CH2, CHR1L , CRlaRi b, CH(hal ogen), C(halogen) 2 C=0

Ghipountiadegriipdiage orta SECTRS 1 tod Vihlpl Hecaielagy aroup is
&yrhantykpt no%nh@ryp)t‘?bweb’(w or §cldpeHyyinenber ed

het er ocycl yl conprising at” | east one ‘heteroatom
selected fromN, S and O C6-10 aryl, Cl-6 alkyl C6-io

Gopoybi AetobfbErE Y o A et B +0r Bk Ses hpgpgen atom s
dwiteteddrorh GIOBpahdimg at | east one heteroat om sel ect ed
fromN, S and O wherein RL is optionally substituted

with one or nore R9; or if Xis NRla, R my forma
%t}nﬁ)ﬁﬁﬁﬁe‘afcgrélhgg? %ﬂg%trﬁeéf é’l’é{rﬁs li-urg 1a}ngxhte|?<§n%5,tﬁ%”ﬁ %nd Rg are

dtogemnal het er oat om sel ect ed from N, S and O which
may be substituted with one or nore R9; R2 and R3 are
the sane or different and are independently sel ected

(géalgl?omﬁer |n o &y bhet g mﬁ?)f th‘H ORRbIen 8 IeastI one of Rs,

titute one ‘or nore hal ogen at 'ons, an ac

I@g,d:m;panmﬂgnsaﬁ C@NI;:I@IDOQ(DQCH@ phenyl group and an ani no
group or formtogether with the C atons to which they
are attached a C3-6 cycl oal kyl group; R4 is hydrogen

eoripbuhdehéddrdinds to By e adtdciRna2td NS, S@re R, is hydrogen,
different and are indépendently selected from

methydgethyl, goepyl, topy diflucoomethyl Comraethgin d , ha tgstrafluoroethyl,
Y\ﬂ?{ -‘FIJ%YUOR&SFO% Fl d%]rﬂugrrom&hyl, cyglloléyépylmethyl, cyclopentyl, cyclohexyl,
adamantyl, norbonanyl, tetrahydrofuranyl, tetrahydropyranyl, phenyl or
pyrrolidin-3-yl substituted at the nitrogen with Ry, wherein Rg is as defined in

claim 1.

Compound according to any of claims 1 to 3, wherein R4, Ry and Rg are

hydrogen.

Compound according to any of claims 1 to 3 or 15, wherein Rg is C(O)NHo.
Compound according to any of claims 1 to 3, 15 or 16, wherein Rg is C(O)NHo,
Ry is selected from Cg.7 cycloalkyl, C1.g alkyl and a 3 to 10 membered

heterocycloalkyl group comprising at least one heteroatom selected from N,S

and O and R4 is hydrogen.
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RO is as defined in claiml;, or a netabolite, prodrug
or pharnmaceutically acceptable salt thereof. 8.
w@opowsd? according to any one of clains 1 to FCT/EP2007/006109
wherein R4 is hydrogen. 9. Conpound according to any
one of clains 1 to 8, wherein Xis Oor a single
bond. 10. Conpound according to any one of clainms 1 to
18. ©@ompedngiascording ye claimkly Belgctashiro’: adamant yl  or
nor bonanyl, cycl ohexyl or cyclopentyl. 11. Conpound
according to any one of clalns 1tg 10 wherein the
hal og atomis selected from/<Q
.ccording to any on

dlng to any one of
ogen, nethyl, ethyl)

wherein is
di fluoro f onoet hyl, 1, 1
,2,2-tertraf uoroethyl 1, 1, 1 -trifluoropropyl,

perfluoronethyl cyclopropylnethyl, cycl opentyl,

cycl ohexyl, adanantyl, nor bonanyl , tetrahydrofuranyl,
tetrahydropyranyl, phenyl or pyrrolidin-3-yl
substituted at the nitrogen with Rg, wherein RO is as
defined in claim1. 15 . Conpound according to any of
clainms 1 to 3, wherein Rf R7 and R are hydrogen. 16.
Compound according to any of claims 1 to 3 or 15,

wherei gR is C(O NH2- 17. o@ Qm,eh’ to any of

cl ai ms to 3, 15 or 16 , whe Ris CCONH , Ri
IS sehected Krom C3.7 cycl oal k l@ al kyl and a 3
to 10 me
N
N | N\
NZ L\
k\ l \ \N N
N N
0 cl
o)
Ho HO
N N
D L0
o o cl
S QO
N CH, N
NT N
lk/ > s L )
N N~ N
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het erocycl oal kyl group conprising at | east one
het eroatom sel ected fromN, S and Oand R) 2 is
whyasogsm? 8. Conpound according to claiml sel PCT/R2007/006109
from19. Compound according to claim 18 sel ected
from 20. Pharnmaceutical conposition conprising a
conpound according to any one of clains 1 to 19 and
optionally a pharmaceutically acceptable carrier.2 1.
Phar maceuti cal conposition according to claim20
further conprising an additional therapeutic agent.
22. Pharmaceutical conposition according to claim?2 1,
whergin the additional theragpeutic agent is selected
fromjan anti di abetic agent, I|p|d | owering agent, a

cg ent, an ap yagent, a
di@ur et gent, a thronboéyte egat i on 1nh|b|tor
an ant| Nag%l agent or an Qﬁﬁki&y agent .

Phar maceut i @hp05|t|on accordin Ffaim2 1 or
22, wher ei ddi ti onal therapguty gent is

sel ected flf o hu HNPH i nsul i n, ﬁgqg £/, or

ul tral ente™NAsuNin, insulin LisproonTn3Nilin Aspatart,

or insulin & argine, atenolol, bisoprolol, netoprolol
esnolol, celiprolol, talinolol, oxprenolol, pindolol,
propanol ol , bupropanol ol , penbutol ol, nepi ndol ol ,
sotal ol, certeolol, nadolol, carvedilol, nifedipin,
nitrendi pi n, am odi pi n, nicardipin, nisoldipin,
diltiazem enalapril, verapam|, gallopaml,

qui gapril, captopril, |isiqmopril, benazepril
eridopril, f osi i1, drandol april

HIN tan, valsar? el hisart an,
epr 0sg sartan, hydrlg i a2i de,
pi retanrd, rthlogwtalldone

bendr of | ung hi gzi’d, trlanterene,
acetyl sallyc 'c\ac , tirofiban-
trlclop|d|n/ pr -t ronet anol
cl opi dogr elN plratecan1 abci xi mab,N trdbldl
sinvgstatine, bezafibrate, fenofibrate, genflbrozil

etOf‘||I n, cloflbrate etofi brate, fluvastatine,
| oyastaine; Opratvastatin, col estyrani de,
col esti HCl, xantinol nicotinat, inosito

ni coti nate,; ﬂcipinnx, nebi vol ol , glycerolnnitrate,
i sosor bi de nonitrate, isosorbide dinitrate,

N\\

|
LA

19. Compound according to claim 18 selected from:

0
N
N/ HO
\
N N
7 N7
N l \ t/ A\
N VN
N N
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pentaerythrityl tetranitrate, indapam de, cilazepril

urapidil, eprosartan, nilvadi pin, netoprolol
walovamesitn, nol si dorm n, noxaverin, acebut ol ol PCT/EP2007/006109
prazosi ne, trapidil, clonidine, vinblastin,

vincristin, vindesin, vinorel bin, podophyl!| otoxine
derivatives, etoposid, teniposid, alkylating agents,
nitroso ureas, N-|ost anal ogues, cycl opl onpham d,
estamnustin, nelphalan, ifosfam d, mtoxantron,

i dar ubi © n, cdoxor ubi ci n, bl eomyci nomtonycin

dacti nogycin, daptonycin, cy i n, uwr our aci |

f | uorHoAr aly gentitabin, tigpg i n, capgcitabin,
adri anydi nor ubi ci n, cyt3§ e >N
ar abi nosi d/eyt anabi ne, 4-HC, or otHer
24. Pharmaceuti ¢gal conposition a
clains 20 to R3, or al , parent gr al . CH
bronchopul monary) | | gcal, or topigal_ ¥'ni st Pati on.
25. Phar maceut i'sal donposition com¥isi g a conpound
as defined in any one of clains 1 to 19 for inhibiting
the activity of the kinase activity of Mkl or Mk2
(Mhk2a, Mk2b) or variants thereof. 26. Pharmaceutica
conposition conprising a conpound as defined in any

one of glaiggs 1 to 19 for the %yophylaxis or therapy

ph Qphanides.
[ to any one of

of netabolil di seases, hen3£ﬁee rs and
cangef eir consecut i ns and
di sedases or the use in hemat dd*%ten1ceH

t her apy. gr maceuti cal conpositiognh ac¢osding to
claim25 or 26

or the prophyl axis
met abol i ¢ di f the carbohydr%if

met abol i sm an@ t hei r) consecutive co
di sorders. 28. arMmaceuti cal conposition according to
claim 27 for the prophylaxis or therapy of diseases of
t he carbohydrate netabolismand their consecutive
conpl i cations and di sorders selected from i npaired

gl ugose tol erance, diabetes nef 1 itus type
o) o]
H,N \\r//\\CHS HN \\[:::>
N CH, \
CH,

CH,
N7 N7 X
u\ P A CH, u\ P N CH,
N~ N N~ TN
Q 0
o o)
D O
N N
P U
z §
N~ N N

20. Pharmaceutical composition comprising a compound according to any one of
claims 1 to 19 and optionally a pharmaceutically acceptable carrier.
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21.

22.

23.

1, LADA, diabetes nellitus type I , obesity,
nmet abol i ¢ syndrone, eating disorders, chachexi a,

wo@sisoassshritis, biliary stones, diabetic conpPCT/aAP200TI606109

such as di abetic gangrene, diabetic arthropathy,

di abeti c osteopenia, diabetic glonmerosclerosis,

di abeti ¢ nephropat hy, diabetic dernopathy, diabetic
Reamoacautical dterpositiosanacarstingintd dilaibet 2@ further comprising an

r .'ﬁno%ghh di.abeti ¢ macul opat hy, di abetic feet
%‘% Prfrane p?b‘@f’lat,g ®Qbma with or without ketoacidosis,
di abetic hyperosnol ar coma, hypoglycaenic cons,

ﬂaﬁé’ﬁﬁ%éégﬁﬁf“&)rﬁ S&tion| rifn %de M 291 ahRdiet the additional

ket oaci dosi's racap| ary oner onephrosi's,
tikkierame Wici ageniiis selech@dwttocman adhitidtadtetic sgapndta bpidyowering agent, a

%ﬂ%ﬁéé&%‘%ﬁ:ﬁagﬁ (ﬂ%a%gtf ry?ppe%{ﬂ%h’@g‘%‘&%g: %}&iuﬁtig@éﬁn& a thrombocyte
o g&%ﬁ:ﬂ%ﬁ&%h%m@bﬁ%ﬁb g@ﬂgbpaﬁtdﬂu g%}b%tdtc

heral angi opat hy, diabetic¢ ulcer, dia et|
art hropathy, or obesity in diabetes. 29.
Piharmmaceedicat abmpositiosi dccandiagctor claing 2t corc22,i wheréih dhie additional

beranaute s foeaiareL oM Human NPH BEubT duirssn e or ultralente
ﬂhE@IH |ﬁ§GI$r?‘F_V§edréle|rfs%ﬂH|A§ﬁéJbﬁn%rq LI é?%ﬁﬁﬁ?ﬁ@h@ﬂ,e&soprolol,

fromhiyper chol esterol em a I slipidema
myp‘.mrolobl easreolol,emaipréiok drtalinaoly’ ©xprenolol, pindolol, propanolol,

Y REPROEIRE BRrb U marErqe pepBEcitertetiile Hadslgh carvedilol,
AIsERmpbih| pﬁi?r"eﬂﬁﬁjnﬁ‘erﬁrﬁlodibihe h%@ﬂilﬁinycﬁfs'oﬂﬁﬂha diltiazem, enalapril,
endogenous h & yceridem a, isol ated

vefpeariol egtlgmam m auinapel, atC@PtQIWieril$logp9be|’qaﬂ1@ﬁearll ramipril,

Tkl S5 h, BETRTRRC B Fleh, IRAMAE] LERGHER: reimisaran,

apToeaAANY, he@lhtesélnaaasehyartwwmonﬁétldél S, pirataary, di @hlorotalidone,
infarction, stenocardia, pulnonary hypertension,
rpgifyeige; veluresemides| | ge@droéhumfgh@z&pat {riamterene, dehydralazine,

AALRIGHE b NolhaRtael el Rifiool S8, oprgetrometano,
emrﬁlbbadg, clopidogrel, piratecam, abciximab, trapidil, snmvastatme, bezafibrate,
fenofibrate, gemfibrozil, etofyllin, clofibrate, etofibrate, fluvastatine, lovastatine,
pravastatin, colestyramide, colestipol-HCI, xantinol nicotinat, inositol nicotinate,
acipimox, nebivolol, glycerolnitrate, isosorbide mononitrate, isosorbide dinitrate,
pentaerythrityl tetranitrate, indapamide, cilazepril, urapidil, eprosartan, nilvadipin,
metoprolol, doxazosin, molsidormin, moxaverin, acebutolol, prazosine, trapidil,
clonidine, vinblastin, vincristin, vindesin, vinorelbin, podophyllotoxine derivatives,
etoposid, teniposid, alkylating agents, nitroso ureas, N-lost analogues,
cycloplonphamid, estamustin, melphalan, ifosfamid, mitoxantron, idarubicin,
doxorubicin, bleomycin, mitomycin, dactinomycin, daptomycin, cytarabin,
fluorouracil, fluoroarabin, gemcitabin, tioguanin, capecitabin,
adriamydin/daunorubicin, cytosine arabinosid/cytarabine, 4-HC, or other

phosphamides.

24. Pharmaceutical composition according to any one of claims 20 to 23, for oral,
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25.

26.

27.

28.

29.

30. Pharmaceutical conposition according to claim29
for the prophylaxis or therapy of diabetes nellitus

W 298/0065¢T di abetes nellitus type Il or LADA aPdI/ER20T/006109

consecutive conplications and disorders. 3 1.

Phar maceuti cal conposition according to claim?25 or 26
for the prophylaxis or therapy of henatopoietic
Qﬁreotedek& g.3wonchepuranary ) dncal.eropical sdmiristatiomg t o
claim 28 or 29 for the prophylaxis or therapy of

di abetes nellitus type Il and its consecutive

RigaPhaceAltican sompdsHionOsSHApFRising3a JIMBEETE k| @éﬂned in any one of
conposition according to claim?25 or 26 for the

Giaigphy | texi 8 fer Irtm@ﬂawh@faqstyég|qf;ﬁhe3ﬂna$¢1@40ﬁw&se9i M1 or Mnk2
WS'M@%E))%%%QH& GhkPedtny one of clainms 24 to 33,
efern the’p arnaceu rcal’” conposition is to be

adm nistered to a patient concomtantly or
sequenti al | Vﬁl n copbi nation with an additional

MAsaicar GeRROSItien, CERRARRGCRIGOFOWKhpsFefingd in 1 any one of
d ng-tgqcl 4, t o)
GRERL LR P90 08 R R EE, 4 AL N eabot aieases
Feayeatopoaetici nls«brdiemeamhg:ea@entanca theair cbomsesuWearcoagﬂmatlons and
a.diureti

(fn R Igyﬁzr%ggéﬁhg t‘??ﬁ’iPBﬁ: slgm Cgﬁ thy pP’feopl astic

agent or an anti-obesity agent.36. Pharmaceuti cal

etuin}?QIt ﬁtgrrﬁgbgitlﬁﬂ é&o‘?bl"f\'g"ﬂo?’&aﬁéczzbggr ofoﬁ"'tﬁ nﬂ&%phylams or

I't1ona eutic agent ¥is se

thlé’prneUfnetabd)iimdlseaees @f dhe ldalrbalh)&hate and,{drlllp,ld metabolism and
bnsum Li s Fl{ 3 , insulin @ argine,

TPk GeNgecut es%?iPB IGRUIONFABPYISPHHETS esmol ol, celiprolol,
talinolol, oxprenol oI pi ndol ol , propanol oI ,

bupropanol ol , penbut oI ol , nepi ndoI ol, sotalol,
Risarmagiesiticaheaioposition @aceodling it chaifme27 fomthe prophylaxis or therapy

ndi p ni sol di

03!4|§$a0§ze(§ng?fn t@ﬁa‘fao{ﬁPbYdfa\Fe%%aﬁg'|'So g”é’ldl tgﬁgnqqu%ecunve complications
4l B%I@"rdiérs SABERAr frdm imFdir@PgiucosBabrEgREe | diabetes mellitus type

IIr TRIS)A diabetes mellitus type |, obesity, metabolic syndrome, eating disorders,
chachexia, osteoarthritis, biliary stones, diabetic complications such as diabetic
gangrene, diabetic arthropathy, diabetic osteopenia, diabetic glomerosclerosis,
diabetic nephropathy, diabetic dermopathy, = diabetic neuropathy, diabetic
cataract and diabetic retinopathy, diabetic maculopathy, diabetic feet syndrome,
diabetic coma with or without ketoacidosis, diabetic hyperosmolar coma,
hypoglycaemic coma, hyperglycaemic coma, diabetic acidosis, diabetic
ketoacidosis, intracapillary glomerulonephrosis, Kimmelstiel-Wilson syndrome,
diabetic amyotrophy, diabetic autonomic neuropathy, diabetic mononeuropathy,
diabetic polyneuropathy, diabetic autonomic neuropathy, diabetic angiopathies,
diabetic peripheral angiopathy, diabetic ulcer, diabetic arthropathy, or obesity in

diabetes.

Pharmaceutical composition according to claim 27 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
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30.

31.

32.

33.

34.

35.

peridopril, fosinopril, trandolapril, irbesatan,
| osartan, valsartan, telm sartan, eprosartan,

wWokessedstan, hydrochl orot hi azi de, piretanid, PCTI/EP2007/006109

chl orotalidone, nefruside, furosemnide,

bendr of | unet hi azid, trianterene, dehydral azi ne,
acetylsalicylic acid, tirofiban-HCl, dipyram dol,
!nynercb@eataﬂpleunmeprohﬁudemwefamdjal hepel‘mot&&tewéemla Fredrickson's

Gy LA iine i k5PRMaaodikiremid. aRvgktipicaemipy low-density-

IRprutdin-fypec! of b pt eh pémbbFF&éﬁenﬁ|hUVa%h?é' Néhyperglyceridemia,
l'ovast atine, pravastatin estyrani d

%Wcmﬂ%lél - ihgperglyerridesmian c@plaiad hyreschelesterolemia, isolated

RUEROAR BRI, BlchERLlg] ot HORES e mypernsion

|sem1ém%r Waticos® | veliied, rretihal a¢in, odohéipantsionasy hagrpdiséase, angina
urapidil, eprosartan, nilvadipin, netoprolol,

maﬁ%smﬁocm@natwwiqn stenesatdian puiBeBaponyertension, congestive
RS OSfq E]ﬁre tr gﬂirﬁ'é ulor?ét?n' qbp@om\fé&mggswﬁpoczers renal failure,

vincris ndesi n hore phy oXi ne

ategiostehosies certtopeadallant dsurpas, af, caéklsdl apoplexggent s,
nitroso ureas, N-lost anal ogues, cyclophospham d,
estranustin, mel phal an, ifosfam d, mtoxantron,

Pl‘iléfrn’w%eqltl’%al g%gbgmbﬁ'efbco%ﬁgar aL 29 &Wé'd?cph){lams or therapy

dacti nomyci n, ptonycin, uor our aci
ofl djabeiesabemtusg'@rpel Itcukdlabetes mgqelhhmsrtype HpardiARAI and their

adri anmydi n/ da ubi cin t,0si ne
ﬂﬁ%?&? {ﬁ?ﬁsh%n Qsi‘%de@r ot her phosphani des.
37 Phar maceutl cal conposition according to any one of

Fsﬂ\é\‘n@ce%ﬁlcépcéﬁw %rneé%:bdre gof@ﬁar e(r?ger ‘?656 for the prophylaxis or

conposition Is al

tbempyfmmfbmatupoyet;c tlisordersr t opi cal appl i catl on 38.
Phar maceuti cal conposition conprising a conpound as
defined in any of clainms 1 to 19 for treating or

H”rﬁe?rﬁ%&éd%a%bmﬁoﬁﬁloh%éécﬁgl | RPERFNS28 39 29 for tge prophylaxis or

Phar naceut | cal nposi tion according to clal
thaeanyi @ftdlabpt&iar rraelhtm type dhpoxd tlisononsea;uil\/@e complications and
cgg nistered to a patient concomtantly or

gfﬁlally in

Pharmaceutical composition according to claim 25 or 26 for the prophylaxis or

therapy of obesity.

Pharmaceutical composition according to any one of claims 24 to 33, 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 34, wherein the additional
therapeutic agent is selected from an antidiabetic agent, a lipid lowering agent, a
cardiovascular agent, an antihypertensive agent, a diuretic agent, a thrombocyte

aggregation inhibitor, an antineoplastic agent or an anti-obesity agent.
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36.

37.

38.

39.

conbi nation wth an additional therapeutic agent. 40.
Phar maceuti cal conposition according to claim 39,

wWoL@BMGs4T he additional therapeutic agent is sSECEEPWA7/006109

froma histam ne antagoni st, a bradi ki ni n antagoni st,

serotoni n antagoni st, |eukotriene, an anti-asthmati c,

an NSAI D, an antipyretic, a corticosteroid, an

Rimarngesutical eemanaitigetaccordingrtocziaiot B¢ ergdmtwherein the additional

henot her apeut i ¢ n an _ant i . nt
BRGARAMIE U ye el noffpEac NBH infHET iypflan tente o uitratente
iAs@Miifsuli RidprdOmMsaRAaRspataRl b tiksulinaGlargine, atenolol, bisoprolol,
| Munosuppr essi ve ag_e%,@ua | eukotri ene anfagonist, a

egtapselal,i ccsgelat., i dalinglol r yptanciol heinsiplol, propanolol,

' t ki nd L P (f t :
o oBY . BEhPERIS JrRBd S, "hRlc 5B Hadtlpl, carvediol
rifeepid] nEitreadipini rardbdisin4 Onicatdipiel Nnisblipiddi dilttax@m, enalapril,
therapeutic agent is selected from clemastine, ) o
\arppaimty dealeramildi aewapdhi rrapiortyr ofiginAREL ndenazepril, ramipril,

Lzl : s end [ev i at, L di ;
RS  RinaTE T A Feptir R5GREh, Wsartdlf hplatfn, feimisartan,
egabsaitan.e, acnfdsaniasnal , hydtaotydretiliazigie) c picetdnid, chiorotalidone,

sul f asal a osal azi ne, acetam noph

mesal azi ne i ne, en, _
PREENEEhaciuFosaIdendabendiofugtetiiazich] niffamiergae.or gleydralazine,
S J \ - CiH . i d: )
g s, NOTESRIS GHYRIREIC V1G] g romotanc
eptidivatide; clepidogaelepiralecar wgirafieap, trapidilx simvastatine, bezafibrate,

REpNat. Oararbiode Bt So e ARl B et idksTatne, tovastatine,
[V RRENRUESRERRamIE PESIBSFSBIHC ERSHbI AROtREE, ARbERenicotinate,

| ef  unam de, eforicoxib, lonazolac, m soprostol, ) o
anpigses aebivolelcglycefanitiate,viapsbiia bnopanityatsiispsorbide dinitrate,

EFaER Sy BB RERBar PRt RrsBiE et T838Ran, nivacon.
rdetopisioh ag®rzosin, molsidormin, moxaverin, acebutolol, prazosine, trapidil,
clonidine, vinblastin, vincristin, vindesin, vinorelbin, podophyllotoxine derivatives,
etoposid, teniposid, alkylating agents, nitroso ureas, N-lost analogues,
cyclophosphamid, estramustin, melphalan, ifosfamid, mitoxantron, idarubicin,
doxorubicin, bleomycin, mitomycin, dactinomycin, daptomycin, cytarabin,
fluorouracil, fluoroarabin, gemcitabin, tioguanin, capecitabin,
adriamydin/daunorubicin, cytosine arabinosid/cytarabine, 4-HC, or other

phosphamides.

Pharmaceutical composition according to any one of claims 26 to 36, wherein
the pharmaceutical composition is adapted to oral, parenteral (e.g.

bronchopulmonary), local or topical application.

Pharmaceutical composition comprising a compound as defined in any of

claims 1 to 19 for treating or preventing cytokine related disorders.

Pharmaceutical composition according to claim 38 wherein the pharmaceutical
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40.

41.

flunisolide, albuterol, salneterol, terbutalin,
t heophyl I i ne, caffeine, naproxen, glucosam ne sulfate,

wer@nmoesept , ket oprof en, adal i mumab, hyal ur oni BCHEPZIN7/006109

i ndonet aci ne, progl unetaci ne di nal eat e,

hydr oxychl or oqui ne, chl oroqui ne, inflixi mab,

et of enamat e, auranofin, gold, [224 Ra]radium chloride,

téepposition ds e ibe, a@midiszte(gﬂ o @npatiemmmmitantly or sequentially in
aurothloglucose

g%qorﬁﬁﬁngfﬂ@ ’W'g]o‘%& %ﬁh ﬁb?’ %B%ﬁécc?gjen sul fi npyrazone,

benzbr onar one, car barmzepl ne, | ornoxi cam
fl uorcortol on, diclofenac, efali zunmab, i darubicin,

dokaimaseiitical isospasition ancosdipgi o dlriot i3%nyberein the additional
gg%%ﬂ[@(@ ’ag[%}ﬁgai%g%b%ct%gg@éﬁf;%.Chfstarmn ora%%élgﬁigt a bradikinin

adlithgonidt, Hetetomin abtajdhiste Jukditiiene, an anti-asthmatic, an NSAID, an
ar abi nosi d/ cyt ar abi ne, 4-HC, or ot her phospham des

pRHIRYreYand n%omﬁoﬁ%ﬂ'ﬁlf Gl @nélEM'CpraéngQiW; a uricosuric agent,
rfg?ﬂé’trh% péﬂthfcoﬁggb NT Xantf’°'¢§?}[t ment S pPhndtlilator, a
and I bodi es agaits . 42,

ecep

Rhetooygehasal cimhiliiorf | @an siecoiddi g Gdippxygenasef inhibitor, an
clains 38 to 4 1, wherein the cytokine rel ated di sease

'g"'@'éﬁ‘%%%eﬁ'kﬁ?n egeahi & d?“lé%tﬂ?ﬁel RNtagRRAisk oA, Cytostatic agent,
-a Eﬁild?eé Bf frégrﬂéag %hei%{)ﬂ“ééﬂélh& cyR6kiRES gl sIREBHAR Fragments)

trs, ti's, ‘osteoarthritrs,
Jcnf\m'mm'eelrmmatsoud arthritis, gouty arthritis;
psoriasis, erythrodermc psori asi s, pustular
psoriasis, inflammatory bowel disease, Crohn s disease

W’tﬁ’aﬁﬁc@&ﬁ@apﬁfﬁbbmﬂﬁﬁ acebRBhGtd RIMAY bi ﬁO #Abidih $he additional

diverticulitis, nephritis, urethritis, sal pingitis,
dbprapeutics, a@ﬁobnytsﬁetsellected sromly | clemstmst edipbenhydramine,

S‘yﬁ‘éi‘ggwﬁggnﬁ??@gﬁ]@{gengqeglt?%?n%n%@?%\ z?ie Ie\r/rgcl:atdé%tme loratidine,

a@ﬁ@naah@wyabewl@,ncﬁme@dsial | bGoudh| ellicyiate, salsalate, diflunisal,
roni c obstructive disease (COPD

t hronbophl ebiti s

ﬁ%‘“%ﬁﬁ@ﬁydipy acishg Mpsakaziee, aul@sglazingi @salazine, ace?ammophen
ﬁﬁgﬁ@%ﬁ%&ﬁ,s’ sOARRTY €htbbibhic, T NEIAEHA.C k&¥FSlac, bethamethason,
budesonide, chromoglycinic acid, dimeticone, simeticone, domperidone,
metoclopramid, acemetacine, oxaceprol, ibuprofen, naproxen, ketoprofen,
flubriprofen, fenoprofen, oxaprozin, mefenamic acid, meclofenamic acid,
pheylbutazone, oxyphenbutazone, azapropazone, nimesulide, metamizole,
leflunamide, eforicoxib, lonazolac, misoprostol, paracetamol, aceclofenac,
valdecoxib, parecoxib, celecoxib, propyphenazon, codein, oxapozin, dapson,
prednisone, prednisolon, triamcinolone, dexibuprofen, dexamethasone,
flunisolide, albuterol, salmeterol, terbutalin, theophylline, caffeine, naproxen,
glucosamine sulfate, etanercept, ketoprofen, adalimumab, hyaluronic acid,
indometacine, proglumetacine dimaleate, hydroxychloroquine, chloroquine,
infliximab, etofenamate, auranofin, gold, [224Ra]radium chloride, tiaprofenic
acid, dexketoprofen(trometamol), cloprednol, sodium aurothiomalate
aurothioglucose, colchicine, allopurinol, probenecid, sulfinpyrazone,

benzbromarone, carbamazepine, lornoxicam, fluorcortolon, diclofenac,
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pericarditis, rheumatic endocarditis, rheumatic

myocarditis, rheumatic mtral valve di sease, rheunmatic
wa@ooosioasswal ve di sease, prostatitis, prostatocyBCI/EPR07/006109

spondoart hr opat hi es ankyl osi ng spondylitis, synovitis,

tenosynovotis, nyositis, pharyngitis, polynyalgia

rheumati ca, shoul der tendonitis or bursitis, gout,

faliclongbut idavaycinl i dodeibiging | Rieamysiny dndemyeis, oflactinomycin,

[ DRROYER ¢ SRyRBIG: AL VEBRBHBi "PEaNi; ¢ fioguanin,
asaplerithbint @iddiahiyelin/Hashbmicin Scytbyinei sfabirfosidlayasatihe, 4-HC, or

di sease, Raynaud s phenonenon, Sjogren' s syndrong,
rthebiPhPERRamMIdes, RRnicHamIne epdiyaluresisj agidt Preparation, arteparon,

i, A TR SP AL B an s

EyEiystaiNFs, tonsillitis, laryngitis, epiglottitis,
bronchitis, pneunonitis, stomatitis, gingivitis,
oesophagitis, gastritis, peritonitis, hepatitis,

P A ddeimiast éomgggiltisﬁya%éotrcjjiﬁ tglé}?BHé%?ecWQHé 58:t0 41, wherein
s dI ent|

gooc[past ure sease, cres

gheneytokineeghatedi disepsends saledtied frammrctabnid sr acute inflammation,
SRR s & BERRToY s Fobtbid GFVAE. BBt aris,
LIHREESHARR S: juveaildl trh8umaibiv t%ﬁhriﬁé,' i 98§{y5' arthritis;  psoriasis,
sar col dosi s, pneunoconi osi's, I nf[ammat’or

oy iaodémupatpisodasispspustatari psariakisppaflaneeatory bowel disease,
intestinal fibrosis, bronchiectasis apnd enteropagthic. .. .
srefioy ataase. 203 ropiel FRedlbnsani R EOliEh Gots, Giverticuitis,
afepMris Ng uketheitial Ms4Birgiis, t rEsPHOMISOT ePUBURBInhéMbtis, spondylitis,
chronic or acute inflanmmtion, chronic infllammatory )
aystamici dupuseandhematasushrand gelaledr idiggrderscopmiitiple  sclerosis,

AR BB PSR T e BB hesE: o FrgRBnallis. ontevius
aRktdmBopHlébitishaghraarutdstuctiogPaRichisen (8ORDYi fgidn®matory lung
any one of clainms 26 to 43, wherein the pharnmaceuti cal )
Bitgrss. @llgroie shigdigpeadoeaydisalosteninyeiitisy sheyraatic fever, rheumatic
oRahARY! PRAFhYlic ditfilar@lis! PREGRLLEPRYLEA SR 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, ofitis, 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,

parametritis,  tuberculosis, vaginitis, vulvitis, silicosis, sarcoidosis,
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pneumoconiosis, inflammatory polyarthropathies, psoriatric arthropathies,

intestinal fibrosis, bronchiectasis and enteropathic arthropathies.

43. Pharmaceutical composition according to claim 42 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.
44. Pharmaceutical composition according to any one of claims 26 to 43, wherein

the pharmaceutical composition is adapted to oral, parenteral (e.g.

bronchopulmonary), local or topical application.
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