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4- Oxadi azol yl - pi peri di ne conmpounds and use thereof 1.
Field of the Invention [0001] The present invention
WOr2007416832t o 4- Oxadi azol yl - pi peri di ne Conpound®CT/EP2006/011220
conposi tions conprising a 4-Oxadi azol yl - pi peri di ne
Conpound and net hods for preventing or treating pain
or diarrhea in an animal conprising admnistering to
an animal in need of such prevention or treatnent an
effecti ve anount of a 4-Oxadi azol yl - pi peri di ne
Metho@@?%&agﬁwos&aé}?@ﬁ?é%@{t dft@ar\l/j\ﬁz‘(/%%ulgp DiSkls Pain
he nmost common synpt om f or I ch patients seek
rredl cal adV| ce and treatnment. Pain can be acute or
ronic. e.ac [ sual ly self-Lim.t
The pEReghinveplPR s o pahetnodDr Yidryite 3 MegipGios of
cardiovB8€ulbP dRie@8k$ | iR iGN ERM BlBod pPé’ééu?é‘tsténosm vessel occlusion
personality, lifestyle, functional ability or overall
and/onjathier thyroofbadticf evefits, Whételirethe madlaotidenatipesitiom &p0d sknucleic acid

codinggnihe e ARk SRS ¢k RGoEImaL PaFiP Gga gtyhe human

ARK2BRGS O f Bysa%%@f%tséﬂsaa |§d@£€inﬂrﬁ>éd3b§ \nﬂﬂlaééaﬁﬁth% usei6hARK? for
as acetylsalicylic acid, choline nmagnesi um

the deveiapahéntyarad/er pessictian r@zﬁ@h@ﬁdwnamqm relneatingha pasdievascular
di di fl usi nal and naproxen; or an opioid anal gesic, such
ISeasfs nor phi ne, hydr onor phone, nethadone, | evorphanol,
fentanyl, oxycodone and oxynorphone. Id. [0004] United
St ates Patent No. 6,576,650 Bl, United States Patent
The agrorg &imaes alREAEUANERALTEE fanaly Pfamtﬁtlc N@rlne/ﬂsr&@nmkmeées that are

overe¥65Ped it a dlirhét ol BRI E A Bovelornd o8 ¥t QH3 Bbecutar

Cancéﬂﬂ%‘@ iticts &, 28304 eOrigheilig] bspantdneduardhiromosomal
pera sic opiates. [0005] United States Patent No.
segregatmdg%gt gput@@t 403@phé{4a wasgdgepiifipdsand designated aurora (Shindo,
[ vat i
o 0 SN 3 Y WA e 1
ARKZCAﬂQd iAAN- PaindrS TIRUD Herdin thre fdom AFRQ@G@ wskedCARKhsedll play a role
al.. describes piperidine deri vaé)l ves peari

in mitagis,ssRaafisaly itacqumlatesp the peidbediss %rwatmgeeszsﬁhwgd'\/' etal.

(1958} oA CBRCIEL AR 08T 4t by coness

defectdg®asichrpsl& Prigebs (200M)e8cipiSTétk,di A% 1gohpegeds of RRK2 is located
are allegedly useful as an antihyperal gesic opiate.
on chmmeﬂ skract of International Publication No.
WO 01/70689 Al al so discloses piperidine derivatives
carrying substituents at the 1 and 4 positions that
In OrderéOéJdt@emdﬁriﬁteBdLﬂ patertﬁ'qail mwml@memfepft ARI@;;imtra gccurrence and
‘Jfﬂ%oorﬁ—b Tradi ti.onal htg exert b
Progressithiat BHBK %'ﬁeae?% \H%'&P }6‘?1%8 He pﬁa%ﬁé"ﬁﬁ'é‘?@oart%‘%ﬁfgﬂa"e een

carriell Ut i -WelRchRa kRS i Rd F&Vénttgrbapmaﬁaé@édﬂrt@tégc;m/anauon at
bl ood-brain barrier can to undesirable central

positiere 8608 thpsABRmeterened aﬁqd@neefm&mghe@ wexeaghe reference number

NM_ORP L S VRN SRt I VBT A Ao tpreonine to

methiGMRBATha> M&%D]heT@@*@sﬁcﬁm@pogu@he@s ineRd ARIK2 pedtein. Different
drugs that are useful for treating or preventin

genetisr vaiants Hefathen ARMAIganed ate: abieagy okPvohaso SN 28@9&% nucleotide
associ ated w tradi ti onal for
polym fr”%ﬁ%%%é pai n or di arér ea. [0011] G ?l on dof any under
http: //Wvéhehmoﬂm mh&‘@Wt/SNﬁ’/s?hp)frefdi\gu?lo@ppldagat‘IQQn is not an
dm ssion that such reference is prior art to_the
http: //ww%eﬂﬁeraabmgélapma,saelenecgﬁftﬁsyp&ew%@ ﬁr.Eé‘ﬁGOOOOM 78999.
[0012] The present invention enconpasses conpounds
having the fornmula (1): (I)and pharmaceutically
acceptable salts thereof, wherein: [0013] Ar 1 is
-C3-C8 cycl oal kyl, phenyl, naphthyl, anthryl,
phenant hryl or -(5- to 7-nenbered) heteroaryl, each
be| ng unsubstltut ed or substltut ed W|th ~one, tvvo, or

S —~ ~Nr~aAa a1 s
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-(5- to 7-nenbered) heteroaryl, each being

unsubstituted or substituted with one, two, or three
WORRBO683PS; [0024] G = H, -C(O (CH2)nC(O)q r 2CI/EPR®6/011220

1-C5 al kyl ene) COOR 4, or -(C 1-C5 alkylene)R 5 ;

[0025] R1 = -H, -C(ONH2, -C(O NHOH, -CO2R4, -CHO,

-CN, -(G-C4 alkyl), -C(ONHC 1-C4 alkyl), -C(ONC

1-C4 alkyl)2, -CF3, -CHF2, -CH2F, [0026] R2 and R3 are

each i ndependently hal ogen, -G -C3 al kyl, -0(C 1-C3

surprfyihy e foyathgin g ing ot oo 056trom

cytosiakkyIthymidih& M & nlicledc atilyddding éor th@l-l'lﬁnwé:@A(RI@ ptdtgin)or the

corresgig VRGP LA CR2AN Gig) 3t SEPEPRSEITER BIAgne to
e PR Y A

phenant hryl, to 7-nmenbered) heteroaryl each
- C3- cl oaI hen napht.h
Thereipen arfgat maf{%r or¢Be PhvasmidR el ttiuie s K nijavi or in vivo
d.agnHQéL&%faka.Hbﬁ&mér §|§Q§§é§ Wit t‘h'é e dRY somon 950 of a
groups; m= an integer ranging fromQo 4; n
nucleicragg eodingrfor tie humanIARK24profein-ootre amlmacq! at pg$|t|on 289 of

the nueREFcE BTGP0 F P14 81 A permcat pRUPR T BeRIgPhr

salt thereof (each being a "4-Oxadi azol yl -pi peridi ne
Conpound”) is useful for treating or preventing pain
In a peefetiedrambedimentof e regsent gosotiomibe caidinvasayian dsease is high

blood}%ﬁ%ﬁ%ﬁ%n@? ?/%ééél IGLFS%WE}A(%)E %gﬁed' thrombotic events.

phar maceut i cal I y acceptable carrier or excipient. The
present conpositions are useful for treating or |
In Parﬁ%l@édf Fhﬁgmﬂﬁd?ﬁt'(iﬁ abpasitiar #50Ms dgteiminad as[tgyj@ﬂlnqmethe
chrorﬁ&%%l'@NAac;rslﬂaFfé ﬁ'{ﬁ\% hRNA Bftﬁ%;gm inc A8 & foicH 568 is
containing an erfective anount of a
deterdhirathals aa—nhl}ohfrm there eixists Gdniglrarmiskaofchigh dloadpresssre and/or
using it to treat or prevent pain or diarrhea. [0032]
steno$ige i nvention further relates to methods for
preventing pain or diarrhea in an animal, conprising
admnistering to an animal in need ther eof an
Accorirfietet theepresentinveitien, 4h©terin a%BKQFCSﬁ@@r referseto the group of

persoRSRBHE Myr YEDE ] HTEAIHICL P! e HEROR AR AR positon

950 of e RFErerRBRdgRienad NN 5042 1@hith lRRHS &6 ithe ariiRy Atidthreonine at
an opi od anal gesic, a non-opioid anal gesic, an

positiam298&fihe @oagénendlag paotedmbi hese RETSOR® eé@hon[cmvggys with

respeﬁgﬁthgs\r/ ﬁ&k{%‘?ﬁi@iﬁ ﬁgéﬁé(i%%&s tﬁe %aﬁﬁ} Pr%fc%Sdf er%?érg % the

group?6ipdisshe Whathdve eidaie 6ﬁ|oriena|re@df tH&g@rﬁé cd@mg for ARK2 which
effective anount of a 4-Oxadi azol y| -pi peridin

leads ¢p thyeonine @trpqsmrh398@w&f>§rra$pqnﬂ@g OFPIEH) ﬁemhymﬁaeeon the

other%ﬂé![éoéjfsthgg{) Erceo%tlﬁ £brRRR2 Unih Mddd Btl‘ﬁ@mﬁ@'df?)los%tlon 298 of
hercompr I se nlsterlng an effective anount o

the cafesponathgpptgiest Thes@ peesoraparei tktarudygeas witharespect to this ARK2

variarghacs Ut [RMeSE b 4P BUOT he R ShREZ- FOSOT TeTers to the group

of per‘éog’é%mléﬁ Lvd 1 rﬁﬁﬁﬁéj{m%oﬁ?%ﬁé’@%f ke aéﬁe%un@ fr ARK?2 at
anen use 1o at or prevent or

positidin @50hefahe [réf@%jceTmuenoerNNbﬂOéQnVlwmdn iehaeis todheatassino acid

to nmethods. fo [ atin oi d-recept or function in
methignng 4t pq,%tmﬁ%g 5'%?%%?9%@'% RERtFI, A hEsp #egFoNS are
th a
“°m°§?%x‘§%?"§§3‘ﬁ§‘?b%f‘82’r"? 4§§96”%%85“nd [0036] The
invention still further relates to nethods for
preparing a pharmaceutical conposition, conprising the
step of adm xing a 4-Oxadi azol yl - pi peri di ne Conpound
WI t h a phar maceutl cal I y accept abl e carrl er or

NN o o
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1, 3-di et hyl hexyl , 3, 3-di net hyl hexyl
1, 2-di net hyl heptyl, 1, 3-di nethyl heptyl, and
WOR0B7@ssRt hyl heptyl . [0043] "-G -C 5 al kyl en@CTrRP26I5/041220
strai ght chain or branched, non-cyclic, divalent
hydr ocar bon having from1 to 5 carbon atons.
Representative straight chai® -G -C 5 al kyl ene groups
are -CH2-, -(CH2)2-, -(CH2)3-, -(CH2)4- and -(CH2)5-.
Representati ve branched -C2-C al kyl ene groups incl ude
-CH(CH3) -, -C(CH3)2- -CH(CH3)CH2-, -CH2CH(CH3)-
-CH2C(CH3) 2-, -C(CH3)2CH2-, - CH(CH3) CH(CH3) -
The nu€lERCACHIZERGERee of (feHR e oemence(wﬂﬂjy(mg homamARK2

protein Resier iy @) BITUEISIG APELABIRRAT ar PRPS frapdifid Bmino acid

seque‘h%étl??'ihé'hﬂﬁ‘fan Rﬁd@@eél%'ﬂéﬁtﬂréféra!ﬁ? I'Fésct}‘@' AAInNEYA&d 8E§uence of SEQ
-cycl opropyl, -cyclobutyl, -cyclopentyl, -cyclohexyl,
ID NO: &y Hovever ythegurésentinveotiery encompasses atss.ot er variants of human

e TR S BRI ET A han A
homo@g@rBer\eWFWZ 'h6ﬁwdl§<};§ fBhRORGsOMHiIMB, @é@h@ﬁmﬁdi&m}s ele ans, mouse or
i ndependently sel ected fromnitrogen, oxyge

rat, providedrthatrinere jsa nugleptideraxshanye dtam cutiging to .thxgmdlne at the

ot BTl 8o S SR RPN o iaming

acid etxbhéﬁﬁ@mbh tmybnmby(b méthiuhiag at tHe poﬁtldﬁlz:ol'mbpondmg to position
thi azolyl, pyrazolyl, isothiazoly R yridazi ny
298 opgaififetarapee sggw%rm@nd tﬂnﬂﬂ%ronrax@mt abihe @er%%nofﬁgdung protein
]
ras oG E b RRee BRI S el calnd Rl by
kinas€ assayEplenowm ik aypersbn skidled ée thebaticomi/ohas descridezkip, the present
fp@g chi cken, turkey, quail, cat, dog, nobuse, rat,
SPecCiiiG@yeNt | gui nea pig and human. [0048] The phrase
" phar maceuti cally acceptable salt,” as used herein, is
a salt formed froman acid and the basic nitrogen
Genegaﬂqumeoépemiflb ﬁuelebﬁde)hypeg'tipm%@ gan bbnlptﬂmdned by a nucleic acid

IIlustr esaItS|nIud but, are ted,, t gy
sequenenod 4 Reiss Snegfiatistric Alipuls ofde quiclfié SEidyia ypridisation
methddPdhd@r ahi érﬁéﬁﬂ%)atl@h Hethake Exﬁﬁfb@éﬁ & nueki¢lasiaasEfieheing

I soni cotinate, lactate, salicylate, acid citrate,
methachate pyresequenaing andfotsesuepsingovite the belpmftradioegtive and/or

roore§S5RL AbE1ed BN PR o TPV ERERan HEREA g St

blot afhlytiRMNoethef bl R@alysidand/er adiybaidestiohanatiod on a DNA-
benzenesul f onat e,/ >t ol uenesul fonat e, and panoate

microairap, Examples. ofamgmpkficatigrametnad arehay 2aMalpAnmigsises differential
o Gl gt o L RESHBGRY @B BB Rso . . cono

Am J Ehapoasdgdorniog ., (3Hci9T-205 ukazian BaKirgehbgum $t11999)a'§reads
. carboxylic_acid functional group, and a
Biotegh wd €64 Y881 y acceptabl e i norganic or organic base.
Illustrative bases include, but are not limted to,
hydr oxi des of alkali metals such as sodi um potassium
Furthemabriei, ttre amindgdidesaquiescefat @bk'ﬂib’nrﬂa%aaan bherdetaimised by a method

meas?ﬁe&é\gg%}%ﬁl%ﬁ{hﬁ I CQP cheroq%l Er /gr? 3 gﬁ%thgfjgﬁé@%ﬁmg fhie activity of
c f }hegé'r*?n%h'nf ot B ifi
the s;?éafﬂ,eﬁvoééH’ Bx&% ple a?‘tbﬁfdac%'wﬁggo%?g%g uﬁ% gt | specific
proteinrarba W%mmdqlopqmalyjslaandwrrm EyISN Exampmfne measuring the
triet
actlwttyrq?gﬁ% §pﬁ9lﬁp (95( el”bﬁfﬁY arém( ﬁfoaﬁ?ﬂ@%ay grllﬂjﬂr gg /r%/%o whole cell test
bi sor tris-(2- hydroxyethyl)am ne, 2-hydroxy-ter
-butyl am ne, or tris-(hydroxynethyl)nethylam ne, N,
N-di -1 ower al kyl - N-(hydroxy | ower al kyl)-am nes, such
as N, N-di met hyl - N- ( 2- hydr oxyet hyl ) am ne,
ortri-(2-hydroxyethyl)am ne; N nethyl-D-glucam ne; and
am no aC| ds such as ar g| n| ne, I y3| ne, and the [ ke

F A/ AT —r o, . o o, .
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[0063] In another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of fornula (I) are
wotheseswerein Gis -C(O (CH2) nC(O OR4 and R4 PET/EP2006/011220
-CH2Q(G -C4 al kyl). [0064] In another embodinent, the
4- Oxadi azol yl - pi peri di ne Conpounds of fornula (I) are
those wherein Gis -C(O) (CH2%nC(O) OR4 and R4 =
-CH2NH(C-C 4 al kyl) or -CH2ZN(C,-C 4 al kyl)2. [0065] In
anot her enbodi ment, the 4-Oxadi azol yl - pi peridi ne
assayoRTtR Gluntkn 6élld, @hfmhlace(lls) bacteriaheslis shgsasit eells, al-KridwrClo a
al kyl ene) C(O OR4, 0066] .1 n_ anot her enbodi nent, the
persos. sbtlm inAbe\Art aneyer ﬂasﬁ@%wﬁbermgsem arpligatien-(1) are
those wherein G = -CH2C(O) OR4. [0067] In anot her
enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
Examiptesiod :ins(ah'bpleifcn;]r thé @mee%ﬂwr@f ithe @ﬁspedﬂv@@(a@,a@f:aﬂca&en a tissue or
[ 0068]. I n anot her I ment, the
a bodzz fb&t%dﬂ RAGNGH] arp'npf@‘f "Eﬁfﬁ@nmﬂm akthsrblpgd nemdptoehal geds or
! ]
smoolf RRRAHIEEIR. Pretefany S safeg e rodPa by riRatRS pethods
knowh do mpeﬂsorh xkidled in Iﬂusartmher@ento@sdate( anPp8 EualydRe. nucleic acids or

ano her nbodi_.nent, the :
chromhosgyach RIAY 9T U PRSEv s a6 Te SABRIIOT e fthRT A0S ar o
those wherein G = -(CH)4C(OQ OR4. [0071] In another
enbodi ment, the 4-Oxadi azol yl - pi peri di ne Conpounds of
Inan bptlnualafu(thyer alep theaisk affecpeisant suffeCiireacaydipdascular disease
1l n _another e odi ren t he
can b% %Z%d‘i“&?‘éh%ﬁsﬂ%’éﬂ n%xa&éllﬁaunds of fornmula (1) are
those wherein Gis -C(O (CH2)nR5 and R5 = - NHSO2R4.
[0073] In another enbodi nent, the
In anathex aBtienalIfyrthey slepian arPropAptaPRRMACEUYEaLS Sejadted pethe

cossb 985 ABTFSLR B pELTTS o1 T, 0 02

al kyl')2. [0074] In another enbodinent, the
oot TR b B SABEHEYS el ST by St
: 3 | 7
with tg%?t?%%%rﬁ' érg%edfgi%nké@ é-gteﬁétlﬁﬁgk%ﬁo?tﬁe Lk¥sddss d‘thQt, He §Bnetic

I ment I azol y - pI peri
charaCterjmatiod or aladsifroatiba o(f la) persen tAndéar thia grephyl&tictreatment of a

R5 d R5 NHSO2 | ot h
cardiQyAsG AR IRC R 2150, KRR 350FgINANLEFF A HIRSRERp SLARKICHler of high
b|00df[9'5gyl],ll% 6lonRl vEBaSIBH MR Qn@or othds th%rﬁbdﬁﬁ’& BNtR 5.

[ n anot her enbodi nent,
4- Oxadi azol yl - pi peridi ne Corrpounds of fornmula (1) are

Furthi 5, 1 DEh Sy araieiiedl pp detin et BRRLCE i, e respnt
mvenfl@ﬁ fé%'é‘%éﬂ\étlo?‘rﬁw%rké‘r%ﬁth@@d@tﬁtl& of tﬁéﬁﬂéa@e%r gérﬁ&iﬂg} of

I n anot her enbodi nent, the 4-Oxadi azol yl - pi peridin
increasing HimeaBeelivengsef an(afiective thergpeutin agenhfoethe treatment of a

pors R 9, AISRATSo SECGRATRRU i oy

identifibatich shiadidudls being@itet- dRS;eIeE@@éBld bémnaleot:hmcal tnal studles with
enbodi ment, the. 4- Oxadi azol yl - pi per.i di ne, Co ci ng

an ingrepned &sk for eardiovasewandiseass. i particwinpethig g%? qussure and/or

stenoéf.%ﬁp%ggtr%zfeg?rﬁ%g?%ﬁ gh? Ieil&? b&kadh %\ﬁ:ﬁbﬁdan‘&b%ﬁfﬂ me?f%esent

are those erel
invenfieSorthk\dvahatidntofahd teteranceCsajdtiHand-efficddyHiits pharmaceutlcally

actlvq %g%? Hée?fo‘;rﬂ)g@%#{ %h%ib\ﬂq?{ﬁlrﬂqfoz ﬁédtify%g4thael ilr%l\) dztjal suitable for a

e Conpounds of formula (1) are
particldtAHMERt BT sluRféedtade orpound _C(O NH2, - C{O) NHOH,

-C(ONH(CGC 4 alkyl), or —-C(ONC-C 4 alkyl)2. [0084]
I n anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne
Conpounds of fornula (I) are those wherein G =
-CH2C( O N(CH3) 2. [0085] In another enbodi ment, the
4- Oxadi azol yl - pi peri di ne Conpounds of fornula (1) are
t hose wherein G = CH2C(O) NH2 [0086] I n anot her

S - . - ~ I Y
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[0098] In another enbodi ment, the
4- Oxadi azol yl - pi peri di ne Conpounds of fornula (I) are
wothormwsswberein p = 1, R3 is -G -C3 al kyl, andPCEaEP2006/011220
carbon atomto which R3 is attached is in the (S)
configuration.[0099] In another enbodinent, the
4- Oxadi azol yl - pi peridi ne Corrﬁounds of formula (1) are
those wherein p =1, and Ris -CH, and the carbon
atomto which Ris attached is in the (S
The meﬁérhignvemﬁm?carﬁ é&b&ﬁéd used &nmdm&gy ﬂslif)fafﬂ:itasrerf?r sa(uu)edlseases for
4- xadi azol yl - pi peri di ne Conpounds o ormula (I) are
eachindjvidughter kg trealed oradhisedyl . [ 00101] I n anot her
enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formul a (I) are those wherein m= 0. [00102] In
In geaemi hearitabieb mdivictureals arehéi) mddalawdhqdemqmexhﬂuitrthe symptoms of a

cardl?mrg‘@% dqs o F.)glﬁé@ ﬁ\ﬁpgn}tﬁg risk fdeveligplng a cardiovascular
dlsea@e%dél%agyse& @@khf&&&ut@ﬁ@%ﬁﬂﬁ a/@i e&ﬁ.bmthé s?l"n)pté\‘hg of the

hose wheréin m = In ano
dlseasabadd I(rrehmdmdmlamuam prqmloqalpreemdmgmgcamw@mg from a
d h‘élg are those wherein m= 1 and p = 0. [00105]
car '?Yiasé:h’&ﬂ P*%thodi nent, the 4- Oxadi azol y! - pi peri di ne
Corrpounds of formula (I) are those wherein m= 0, and
00106] In another enbodi ment, the
A preger@(amem@d Jor-theshagnnsie ota wasliavaseiian diseasain  agcosdance with

the oot iR Ih e Blame i LRS! 2 oty ol per i dine

(a) oﬁﬂﬁﬁ@lwnﬁbtanfmé Qrsmﬂuﬂe(in)pamembha?&lly\hﬁw oty FIuld, gpcellular
0 and wherein Ar4 is phenyl. [00108] |In another
cermreientat theyhleod. th&ajmﬂs 6F §B1Qth RUsSH BB dwnp A person or

rein m= 1, 0 and wherein
p%ﬁéml“t'gﬁbéléc}&l?b%[ bg%@*@ﬁ anot her errbgdl nment, the
(b) Iw@@a aucleyt apidperobd] ingpatticgauad3NAfprobe lfmhatl(d Sarapke;
€ erein is -Br, -d, -1, or.-F_ _[00110] | .
(©) amIag A BREr HerIion ROCATBRsSIE RSO 5RO HARKS gene with
f [
BRI, 1 PG I PRICISBS spREITRLn e Fxamples:
(d) seqﬂkmingim ymmlflpérregilone Con'pounds of formula (1) are

ﬁ& q\ﬁ{g} ! al kyl. [00112] In another
(e) apAYSH ﬁtse%ﬁé‘cﬁ &%'SPaQB?y - pi peri di ne Conpounds of
f Qfsgé%siné the Aslefdripsardid\iseurar d&dase; MPafitutaPf@drhigh blood
[00113] Tn another enbodi nent, the
pressur@@tang&lm vgssei pﬁralulﬁonear@liﬁrp@thmB\r@fnmilprﬂme@tq 1) are
those wherein R3 is -CF3 or -OCF3. [00114] In another
enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
An alfe?rhmll\lr@rr(dﬂ)odifc& thémﬁgmdw of a cBrliowasdiH(rdis€ase il dodoydance with
or -N(G -C 3 al kyl) {qOOllS] I n anot her enbodi nent,
the pr?@”&"@@ﬁHPﬁmeﬁmi)I llgwing #§RBounds of fornula (1)

[
(a) o?ﬁ@g%lgpﬁﬁawﬁég ds%ﬁt t%%lﬁl-”& egzté?s?/{ ‘F?I%d [f@giua%ellular
cEopomenti of thie Iﬁloodmmqthéllairoells loo smoatie naisctldrBeliss froBf @ person or
-C3 al kyl ). 0117] [ n . another enbodi nment, the
pﬂ'@ﬂ”a@?g%@f/]h%ﬁ 'Bé%?tlﬂ"’ﬁ%d(:onpounds of formila (1) are
i e [00118] I n another
(b) 'm wn%néﬂkgﬁétf"g(rgﬁ? gg?ﬁ"bbg i peri di ne Conpounds of
(c) determihiag(thg amisotaciskat positien B9RDS the ARMAProteip; andtyl ),
or. -N(Ci-¢C 3.alkyl)?2. 00119 n._anaqt her nbdi nt
@ ;peseonaihend i3 fucastieashsai D ke iRiRkiT e plood
pressir€, $tBRESs MRl Betllision dmd/bO8thePthrbmbdtietdvents.
enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formul a (I) are those wherein Rl is -C(O NH2,
-C(ONHOH, -C(ONH(C-C 4 alkyl), or —-CCON (C1-C4
al kyl)2. [00121] In another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of fornula (1) are
those wherein RL is -C(ON(CH 3)2. [00122] In another
enbodi nent , the 4 ()<ad| azol yI pi peri di ne Conpounds of

o o, o
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[00138] I n another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of fornula (I) are
wotheswswaerein Ar2 is phenyl. [00139] |n anot IRE€T/EP2006/011220
enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formula (1) are those wherein Ar2 is -(5- to
7- menber ed) heteroaryl. [OOl@O] I n anot her enbodi nent,
t he 4- Oxadi azol yl - pi peri di ne Conpounds of formula (1)
are those wherein Ar2 is substituted with one or nore
The d@s@ﬁtouw@tldrﬂ@émér]ally refersalserto eninethod:for detdrenining the risk of a
eri di ounds of ornula
persorvgSuan 6081 A R DIovanciIar SSERS pHastain Hmeusd pdmprises the
steps ot her enbodi ment, the 4-Oxadi azol yl - pi peri di ne
npounds of forrrula (1) are those wherein Ar4d is
(a) detarstiningttieel genotyperaf the ARIK2 gRae gpf auparson @0 ¥43j o in vivo, and

(6) cRRUOALEE Brta BPmied PP it 6138 8 Bedkiiogs R said person's
nQIE‘%FMbveIBB%ti‘)ébﬁdlé\Fﬁé&lﬂrdlééad%henanthfy| [00144] In

anot mbodi nent, the 4- Oxadi azol yl - pi peridine
wher@ﬁmnmscmn pHanARK2 Meta%Mteh yadatigreissamingicatorfor an increased

h 00
isk 1 RARIOO A i iy Bs P Ak et Ty af hikiaod presuse.
stenosiR0$8sdIIcRIUSic 4ndr ofifer thRomboRNEesRe)
het er oar yl . 100146] In anot her enbodi ment, the

4- Oxadi azol yl - pi peri di ne Conpounds of for mula (1) are

Anotﬁ%%iﬁ%%ﬁ{e%g%ﬁf é‘r%esé'f'nl? rh\/%ﬂg fggéggfﬁlgl Qf‘épé lio 4l rgg{#b@ for selecting

pi peri
a phafﬁtwmeuﬁ@bilycécti/erdm;ﬁbddd ordeétetrniriieg Whaedesageﬂof 4 pharmaceutically
cycl ohexyl . [00148] In anot her enbodi nent, ¢the

activerteRRaHAY (f)‘P'W psrsm suffernadsapa raiouascylandisease) inparticular
high tE gg_&jﬁ‘éﬁ@ 'ﬁtg %l% {é%%é-‘éé %lcerb‘rl]itg?@ﬁlt %@Gr bfrer tifroPhBStE events, or for
deterrhiting dhe pffeylivarigssrofdi nher@mmicummm bbamairdllo(/a$0ldaled|sease, in

. those rein G=H and.p = O. 150] I n,an
particulR RN BIRO] RiRSSueBIaTIba® ps S8 5 andisih gl dbrepbotic
eventsormula (1) are those wherein G=H, and gq = 0.

00151] In anot her enbodi ment, the

wherﬂnmam@hodwonmrﬁaslthﬁéeF(amfpounds of formula (1) are

@ SbfEia e sBngvpetar s A3 o3pe A mihe ta FRRLATY of
(b) sél@bﬂh%% fHariceutibaiBeastver &impéurid bk déedmiing the dosage of a

I n anot her enbodi nent, the
p amaza@ﬁlarp@lly acbvep@omowad@md PSS of detanminipg the effectiveness
f%gﬁ%ﬁ’gﬁ{f%a {-| and Ar 1 and Ar2 are phenyl.
e anether " enbodi ment, the
wheréaﬁt@#bmniadeuncaw a@tmeecdﬁnppmm issaléctedramd/or mb)dcmage of a

t hose wherein G =
phafmﬁc%kﬁ@?H)éPCBYﬁ)GENP@Hf‘d améomtha@etércmn%f ?Jp %Q}ﬁ' %Pﬁ!ét'c reatment

o s IR olr g8 gl At (Rommbstaaton - 1 @ -

4- Oxadi azol yl - pi peri di ne Conpounds of fornula (I) are

stil agafiaremaoitnvonte plsoat inaffian geppiallgefatag Method for

|dentlg?ﬂg93%?§or9f1af/ PignaH icféz)sét‘f sk fb?%ecé’iﬁ%ﬂlﬁbéhlﬁf disHas®, wherein the
are phenyl. [00158] In another

methedrisodipmsas the kteps-aixadi azol yI pi peri di ne Conpounds of

formul.a (J) are, tho in G =_H = 4 j .
(@) dpfRifiiino theoRnBpR I dae ATk Sefib it dedligalt klis'e’ fiivo. and
(b) cén@mﬁg ¥ Wata 9bﬂ@ﬁ{éodinr@) ﬁpmm&maﬁ.fi fHepérgonl ) are
hose Wherein = 0, Ar4 is phenyl, and m= 1.
[00160] I n anot her enbodl ment, the
4- Oxadi azol yl - pi peri di ne Con'pounds of formula (I) are
those wherein G=H, p =0, Ar4 is phenyl, and Ar 1
and Ar2 are phenyl. [00161] In another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of fornula (1) are
those wherein G=H, p = O Ar4 |s phenyl m = 0, and

NN A ST oy
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excessi ve anounts of Cortisol and other
11b- hydroxysteroids. Thus, 11b- HSD1l is a potenti al
wot2asyessekor t her apy associ ated with numerous @CTEPAE6S11220

that may be aneliorated by reduction of glucocorticoid

action. Therefore, the inhibition of 11b-HSDl can be

used to prevent, treat or coftrol diseases nediated by

abnormally high | evels of Cortisol and other 11b-

hydr oxyst eroi ds, such as di abetes, obesity,

wheréa/spﬂ!fet detection of adyYsRKDiMEaDaMet nbridtidn snaroindiddteHBDAN increased

t|V|ty in the brain such as to I oqwer Cortisol |evels

risk f%q;evg Qing @ cRidiaypsewar Aisgassr inrRafticwan Righeplpod pressure,

rel at ed
e g S bR B RER O PveE. Ceri nol ogy.,
2001 , 142: 1371-1376). Cortisol is an |rrportant and

Il reco ed anti-infla S0
The difetningliot o e ganotpe b ton BRKEH deme GARBeLcITiRd Byt bR@ny
methbd Kﬁbwn%@pér@%ﬁ ék‘ﬂ@d‘ lhﬂhé%'i‘fs'lﬁ b#ichlar Dy aﬂWJﬁ%%od described
resulting 1n increased gl uconeogenesi s and “el evat ed
hereihevel s of glucose in the liver. Patients who al ready
have i npaired glucose tol erance have a greater
probability of devel oping type 2 diabetes in the
In ad@lhéﬁ eRRK?éncﬂBﬂﬂfeWﬂR'K}E VHridhts ¥ deScibedpEtdif @an(Heotged in
al . Exp. Med. 1936, 63: 465-490; Houssay,
accorgange wlthbﬂh@gqreagmiznvemt1orsﬁzt the prodyatioadefia meslicamentder treating a

cardlg\f&?gpﬁrélsgc%%sﬁgéfﬁ K ?aég%{i‘alp %%I éﬁ?@%%@#ﬁ%f e present invention

refersgidlm@Q.@et ot AR pﬂite@ﬁﬁbrﬂém(ﬂglmamlm adiak:seqmeme ddeerding to
live 9&Jam eson et al. . Endocrinol. 2000,

16
SEQ H38@ pr of anyiRK variapt an the aming aqid pea@eera%o?ndlor the

t
correé@grﬂﬁng t}\%%[i_'l% %9 Sf%@%ﬁﬁgr@g’b" Cfo \f‘@éémggm ﬂé\{?rfa'ﬁ? thereof for
the proaiuetionxd banedicamdrit éor treatinga caaﬂo*ammﬂar@seanﬂ iimparticular high

sensi ti vi in huma ns Furt her h t hesi zed
bloodeRaiHes SN0k LPERE OO RenaIar theldh SBBPRE RVERE. In
partichiz#0 (ﬁb’?ﬁ iP5 MDY Wtk/%ﬁah%f"ﬁ"e‘@ﬂ@%@@ih Eﬁ%ﬁlngt to SEQ ID

conduct e m ce an rats. These studi es showed
NO: % bea 84T rind ohithe ARK2/hu¢leis arfid aecondiyg tn2k6eD N®: 6. In

partic@%?rg%ibéﬁg :@ggg%(e baé&&lfogl on%pﬁggliﬁmh%egq{tséﬂ vat edescrlbed herein

can be@2RBD)id¥Rfi rﬁ@&’&l‘éﬁﬂ‘s U QN adtatdisSI |ﬁhlbilt6r§fof lH@AWproteln
i nhibitors. I'n addition, bl ood@gl ucose | evel s and

and/andhe ARKY vadarte inppadicular dhe AEHZ-MeiddBMet variantduced i n
11b- HSD1 knockout mice. Additional data gathered using
this murine knockout nodel also confirmthat

Conskfiémtiyt, IARK2fandidr-thENRME variants deicsibet )hHerginysanaleo be used in .
si nce the basal |evels of PEPCK and

accordagge yidtherriepenidementonas @laﬂ&f@ow%fwhput-screemng assay for

the aghShn SRR plefirceialy 448 oorfiooyidiiiol o reatment o

said dlheasmse%ecabrey, arf hdditional embadimentt ofithd presdBbinvention refers to a
inhibitor is effective ating, . co [1in n

metha@f Sereaniieya Phe B ke iAly Ace sUenb T he Feaainfofa

cardl&?’cﬁchfb?%ééb%ewsfﬁtth@' el dripriddd thEYdisp @ofi' abet es

admnistration of a ther apeutl cal |
(a) pedvidingiancARKZprotain cantdiningHdsDaminthadidtsequence aceguing to SEQ

30573 6F aPYARRS vBAHEA thelainiRracy rpitEN At Spelng o
c@fre%ﬁdnﬁ@'nu'c%n@béi@ é&ﬁr&‘l’cﬁQhé AR E%’(bm Y earitiit ehereof,

Cushi ng' s~ Syndr on®e, I's a netabolic disease

(b) leagtaeieStedﬂWUhdgh | evel s of Cortisol in the bl ood
stream Patients with Cushing' s Syndronme often devel op
NI DDM Excessive | evels of Cortisol have been
associated with obesity, perhaps due to increased
hepatic gl uconeogenesis. Abdomi nal obesity is closely
assom at ed WI t h gl ucose [ nt oI erance, di abet es,
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suggests that glucocorticoids play a role in pronoting

food intake and that inhibition of 11b-HSDl1 in the
WOlei/ 853,y i ncrease satiety, thus resulting i RCa/EP2006/011220

decreased food i ntake (Wods et al., Science 1998,

280: 1378-1 383). Another possible therapeutic effect

associ ated with nmodul ation o8 11b- HSD1 is that which

is related to various pancreatic alinments. It is

reported that inhibition of 11b-HSD1l in nurine

(c) nisdsEriRgtdrddiestild thel infli@mseesf mbttéglsébrﬁbbﬂmﬂ ah@Be ARK2 protein or
i nsulin secretion (Davani et al. . Biol. Chem 2000,

ARIR vadator oguwworrqsﬂoydmg nev&ewfa%% ank precedi ng

(d) .st‘?ilaigug;"srcx *&% Bfe%tr fQ AR tMER Fof? SX#Q‘?ékféﬁ)éu [ Ykase, in

resp nS| or re uce pancrea I'c I'ns

patticederehigim bldodOpr@Bshiealsdaioﬁs wissel diplusiovandlor dRasr thrombotic
1979, 11: 555-560). Thus, it is suggested that
evamtSbi ti on of 11b-HSDL woul d yiel d ot her benefici al
effects in the treatnment of diabetes other than the
predicted effects on the liver and of fat reduction.

In paficakzs stheevdriant issa dlet29B8Med aviariant oftbebkRKA pmtjelralascordlng to SEQ

ID NGiof ke b vasTan 108 AR PUslaih srid atgpriing B SELFID NO: 6.
In geﬁ%ﬁa?%é‘ﬁﬁ?@fﬁ?&blrpfthé‘%lﬂﬂi)vm érﬂhetﬁutcﬂeﬁc BeRIUEdding ?br the ARK2

e reduct anel i oration, control pr evention of
proteogiariant is prowidetbeg. asaocasaayeeysmenhaaguhngugmcdmﬁctly or indirectly

. neyr onal sf nction nit has bee

into CRBtACE Wik nt ERTIRACAS: ThHAioblEE sLTPROGIERL o BBe ke fest

compointine. gPirptHe fbﬁ‘ﬁeof\]a chemies kb nB-libRaryVh&g! the influence of the
Endocrinol ogy, 20 ., 142: 1371 1376, and references

test compaindren thené\RKﬁwommpr Ahe uElsinacit @odid fos dee ARKR arotein is

meadf ¥ o V80, B0 R FBLE D4l romor gt

can bélandbeait asd/ofisolatbl CFoethéostresning cf@Pemiddl:coffpaid libraries, the
Stress and/ or glucocorticoids are known to influence

use of Highy-HiroeghriH @ssaus e p(?f@ﬂ@ﬁl"\’h'@'i‘ agg knowaita tie slsdgd person or
whiclP9% ¢ (irﬁ%e??g v afSihgigpubl i shed results indicate
srgnitican n)em)r I mprovenent in rats treated with a
non-specific 11b- HSDl i nhi bitor. These reports, in
addi t othe own effects of glu ticoids jn
In gefsial ghmlvencgudhe teaticormmednd on e ARKAspsoten Grifhe ARK2
variaf¥ & the TRIIEUBIdOCIAIRG Torifie ARK 2 RRSHeIT ofiHe drictd W\é&ﬁbe any
anxi ety, depression and related conditions (Tranche et
physiaél, chémical er Qbaaotyos: effost, of Be compbuBy. uporhtheHgdtein or nucleic
id react | vatE deh @r ocot t.icoste one totcoré t%F one
acld 'R GE ﬁﬁﬂ]p”&ﬂ et of o leit At s ‘ng a

compo8HH A Qe lliMted BRUblOtEIE drihureRE abiit WtH@éﬁe‘ébﬁﬂcase it is
i npai rments. Therefore, selective inhibitors of

preferabie emeastee pefetect the nflyebce of tfmg@ishgpmppypa@éhﬁb@ kinase

actlwfxc&ghe ghﬁf é&@%@lﬁ"e 8%?(2(\2%% ni%ﬁ %escrllﬁeﬂ’ %el h as

been hypot hesi zed that inhibition of 11b-HSDl in the

uman brain woul d protect agai nst del eterious
The Qﬁf@é@ié‘&ﬂcﬁéb%@ msetaé&aafl$ g&téh% Kinasgrteha anqlnsed.diere the

ARKPAERB SRR Y 5. TR TP o SMES Sy sl o or

peptide cphta)mag aadeginenor thmeorine desidue evhidtasan berphdsphorylated by the

kmasgener a g%potf Lpﬁcgfietéar@tg A%Ilr#oﬁg %{:}hlﬁ@%}l&?ﬁa qrfgrs %Iy E1e substrate
178 R
is a dk/ﬁ)} ﬁe‘g‘l %s@%&‘f&ﬁ?t %F'E'%'; r en?d?é‘axtl?és'ﬂe@g%ﬁtﬁ% R\ a fluorescein
labelIBdipIeIptlde Sehe/Threondoe kinasie, asdgayalare 2zooonerclly available, e.g. the
576-581), and gl ucocorticoids hel p bal ance between
cell -nedi at ed responses and hunoral responses.
I ncreased gl ucocorticoid activity, which nay be
i nduced by stress, is associated with a hunoral
response and as such the |nh| biti on of 11b- HSDl nay
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125). Additional reports suggest that 11b-HSD1 maybe
responsi ble for providing increased | evels of active
wogberwssret i coi d i n osteocl asts, and thus in akrgrEPRGH11220

bone resorption (M S. Cooper et al., Bone 2000, 27:

375- 381). This data suggests that inhibition of

11b-HSD1 nmay have benefici al %effects agai nst

ost eoporosis via one or nore nechani sms which may act

in parallel. 11b-HSD1 i nhibitors are known e.g. from
H.thmmﬁ%omWAssméﬁeAﬁp&d BloGy8RI3SAnc., California,

USA oL heatidn ST G BRING.(NgsS Assay fiom RiSier Ealpchgology, Inc.

G e [ Ives
iniSEUSXC O e 8BS A0 s oot

The di scl osure of these publications, however, does

ool R BRSRe! 5eRaa R R ke Ry Hers o

pIuraﬁl?'H?%Héﬁﬁcél%o%dﬂ%@]thbﬂﬁé% b@éﬁ as$8bledfrof@iEof multiple
remai ns a continuing need in advant ageous

sourceseingfusing ceemicaly systhasizeshinelacuigs and ngturekproducts, or that
nave pS dsnacatE B fruRbeleif AR BRERMIES Y 1ot Ve

di abetes, obesity, glaucona, osteoporosis, cognitive

di sorders, immune di sorders, depression Uﬁﬁerten5|on

In geagral shadnfiuenteofdhe é@stmr@womom &Rt ribe ARKR yagant or the
nuclegc?fptlglri %g?iir@for?hm RIS ﬁ'ngg?t \?aé‘ﬁné?ﬁ g ’adshﬂ,?q 5?ﬁ8fe%f&)eln' a

heterbgémttusmﬁnmmbgen@@hs/asskay MUéethdrehrined héterogemgousnaksay is an
of the present invention re vermctlve 11b- HSD1

assay Whighy 'ﬂewgesm@r@frapee vashinglapéetbersasina heraegppeous assay

such w%\ég[]@ 1ﬂepg'ra‘f'e ﬁBF%%ge@s%r?.fsT%@or %ﬂ%ﬁgscomﬁfnﬁd%y% drily mixed

and medsuredr i sopropyl, or R2, Y and the N to which they
are attached forma saturated Cs-Cs ring, optionally
substituted by R3, R4 and/or R5; Y is a direct bond or

Swta@'eCfuﬂéildffYél a%%a@ ﬁ;la%J tey baxyd thhé g%e@@p‘{ééé?éh Y ARK2 or its
aryl, heterocyclyl "or heteroaryl,” optionall

sering/threphinet kivass acthityRIN gaoeal, RENMRBGIaljavaiablg kinase assays

systeé]fgq?t%en g% n‘}ell%gﬁ%ﬁ%g%%tg 8&9&0%9Hr’%—<§rp8 alfgéj in g substrate.

trifluoronethyl, d|fluoronethoxy, trifluoromethoxy,
trifluoronethyl sul fanyl, dinet
Hetergg@pﬁpm;mqgare@for@mple; Ekﬁ&,rlgghﬂ,& $PA and flashplate assays.
CAal kyl car bonyl or R6R7NC -C4al kyloxy, nis 0-2, mis
1-3, R6, R7 are independently fromeach other CrC
ELIS,ﬁEQéKWmemPk@d rmtrm@etehﬂbem adsdybabledtassaps asd vffateeiby various
eterocyc iC ri

-8 C atons, R8 i
compgniey; ¢y Ripssays ee%nb?m@ Pefﬁé“’?% that f@rtb%ahgmhwcfa%d by a
I
klnas%( %%W Ki g%ée) rcgéglagdnb dpléﬁ%rél {152]8' N cg |r‘|t9 a reaction
buffercarepinihg e.gs AT and eequnatte w;etlon:p aod mmgas added vapkate avealls.

ey 53 SOEERA S B TG i B o s ar
washeBVf—‘ﬁé 'ré’ébtﬁ‘fneis(frﬁlﬂﬁfé@lr@% 9%2 Qdﬂﬁoh%ffa%lﬂﬁhﬂgined suhbstrate to the

wherein RL is H, is Hor neth
klnasph&ﬁeotl‘@gnecaatlw aspegfiabntibedy issaddrst. iThe samples are usually

ransfE g AP B ReR 2 TR IR slinG R pistipigyicinHRP is

added! Phé&rehRer, /RGN TR pbd wa.h%RPe?ﬁPéerba}sﬁmer@fa.dase) is removed,
conmpounds according to formula wherein R1L is OH or

F, Zis O R2is Hor nethyl, and the physiologically
acceptable salts, derivatives, prodrugs, solvates and
stereoi soners thereof, including mxtures thereof in
all ratios. A further preferred enbodi nent of the
present invention are conpounds according to formula I
mhereln Rl |s CR8 and the phyS|oIog|caIIy acceptable

I .

— g
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A further preferred enbodi nent of the present
i nvention are conpounds according to fornula I wherein
wowooBoshsser ocycl yl or heteroaryl, optionally PCI/EP2006/011220
substituted by R3, R4 and/or R5; and the
physi ol ogi cal |y acceptable salts, derivatives,
prodrugs, solvates and st er et soners t her eof ,
including mxtures thereof in all ratios. Anot her
preferred enbodi nent of the present invention are
the pemxmas&dmlmcreadtlmg ig mtfacbedrbyaaddltlon/\hfetheiperWidase substrate and

I perjdin oljdin furan dazol yl ,
the O&'flr%?&'reﬁ?'lt)y'st ’I"i'f‘% '@ﬁ{/‘[’ a ¥l|" table den: 't%ﬁ{z%l oxi nyl or
i soxazol yl, and the physi ol ogi cal |y acceptabl e salts,

derivatives, prodrugs, solvates and stereoi soners
DELFIAddissbciation lenbiangedilantbaridetfluore shmunozdsayxbased assays are

solis ARSSE 55t i AP SR St BBl
|anth&h.aé%dhﬁe%uraﬁmnﬁ hao@@séh@é pHsRcted afsemd iR WasAklaway un-

derivatives, prodrugs, solvates and stereoisoners
bound ffmirepitim- lab©|||ad|aﬁ1@bﬁﬂb85ur es thereof in all

rati os. Anot her especially preferred enbodi nent of the

present invention are conpounds according to formula I

SPA &scﬁﬂlll@ﬁbﬁ@ré){ ﬂﬂ?/td?s%agf angp th?é)ﬂésth?ﬁlafégass‘aya)suall exploit blotln/awdm
Adamant an- 2 nmet hoxy- 2- met hyl - henylgl urea

mteraphmgf@rrﬁamumgjradaolebetled ﬁula@f%tﬁét ﬁynewwrtpe)reafﬁtw m)xture

mclud}e Adam _agpl}ﬂ m@_gﬂg&h eu%@c}qne )anHF}F@D%TP r'oéfgeret e reaction,

the blbtlﬁglampemdbsyére&za(p&u rfédgby:hilrept?ivmnm Ithe L‘Bf-hiaﬁébectlon

1- Adamant an S5-bis-tr] or e
strepiayidiyy '%b?@%eaﬁ&mﬂéntchntawr@ e%ggwﬁ a§y %ectﬁe fﬂﬁhi)late
detec?ﬁﬁgét ntta\a/llrc]i! is tr émd(tg, tge o\?tr%'to 8§< ;[/he ﬁglrl] )c/)r‘ sglgpl(leant csontalnlng
mmrop#a@elar@nceannmojolihzed( thectddiolabeliad sdbsiate nﬁaclbyeqmiwgyltp the

. .-urea |. o ,
scmtllia_r)gggrgghué%tgzthg|e_n§_5%|§’nlefélgm.i net hyl - phenyl ) - urea k)
1- Adamant an- 2-yl - 3- (4- but oxy- phenyl )-urea I)

4- ( 3- Adamant an- 2-yl - ur ei do) - benzoi ¢ aci d butgl ester
Altern@tlvg hmmnemtszasﬂaysqgﬁ,ef@epp@nm eH?ﬁ)RET FP, ALPHA and gene
( 3- Adamant an- 2-yl -urei do) -i sophthalic acid dinethyl

assayé':'ster 0)

1- Adamant an- 2-yl - 3- (2- et hyl sul f anyl - phenyl ) -urea p)

1- Adamant an- 2-yl - 3- bi phenyl - 4-yl -urea
TR-F@EKd@'ﬁ%t’%QJV@(%U@e(SQeWﬁ aﬁwﬁngeﬁne&mzrawsfgnetaaﬁqd assays are
assa);ls' @mﬂﬁﬂy% éioltgh%gfu%ﬁ Lok er8¥ Aaﬁjd'ee @Pl)transfer tf%tween

amant an-= hyI
Eurodnu%rdaAPm)-aZﬁmeﬁéd(éiloﬁh?cua}dmm opbﬂ'rerlcl)yesrvam oyerlapping spectra

ntan 2-y hen ea V),
such 85 KgaNae & CYoev A (Sah o oBest 1998l Siaeingrte Ry 0. 1107-
1114)’1?{&%‘?‘ e%lt%iﬁﬁg 19 Eﬁgf}mﬁh‘] \f?glﬁl‘ﬁ ?PSZW‘F‘IHV kpe Hidiécuie fluoresces at
620 nin.Aatribthisaflu@ophoss (S3closeienoudh mQNﬂG -tpe eEnybptum will transfer its

vt S TR eh T R N THE S5 ST uouany

a b.otin I%%waafsaas#aﬁé' Adter théd kitakb Yea&idH) Wbbrukﬂ %éﬂ)éh -(P)-specific

1- Adamant an- 2-yl - 3- (4- benzy onyg ) - urea
antibadiesl anaadded 2l/1g Gith Btreptavicin-Ad th¢ nhlpgab@r)ylated peptides bring

the EqicRaRp R it Sia b RichtaU ARG plisbyagt’ The close
proxirhit SR IFRNARC: t%ﬁhlle Eiurbgnﬁh frabrophdre Rl BAESY b)quéneRingof the

1- Adamant an- -3 trifluoronethylsul fan I-phenyl)
Euromu@aﬂqqrysqem@e@iehﬁ it pf meéP@sﬂu@ﬁﬁwnqee Thurea' jj)

1- Adamant an- 2-yl -3-(2-fluoro-3-trifluoronethyl -phenyl)

-urea kk) 1-Adamantan-2-yl-3-(2, 4-di brono-phenyl)-urea

1)

1- Adamant an- 2-yl - 3- (3, 5-di chl or o- 2- hydr oxy- 4- et hyl - ph

enyl ) - urea nm 2- (3 Adamant an- 2-yl - ur ei do) - benzoi c

e
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ppp) 1-Adamant an-2-yl - 3-( 3-net hoxy- phenyl)-urea qqq)

1- Adamant an- 2-yl - 3- (4-fl uor o- 3- net hyl - phenyl ) - ur ea
wor200)063seddamant an- 2- yl - 3- (4- net hyl sul f anyl - ph@aI/BP2006631220

sss) 1- Adanmant an- 2-yl - 3-(4- et hoxy-phenyl)-urea ttt)

3-(3-Adanantan-2-y|-ureido)-PFnzoic acid nethyl ester

uuu)

1- Adamant an- 2-yl - 3- ( 3- net hyl - 5- phenyl -i soxazol -4-yl)-u

rea vvv) 1-Adamantan-2-yl-3-(1 -phenyl-ethyl)-urea

wmbl/mmmManZyIS[l

-(4-ne n et hyI urea X
Fluorgsqesicare aﬁgﬁ)ﬁt %ﬁ%aa\@ ¢! aﬁ%?Yﬁ)W ich ysg Rylarigad light to
)
excﬂé_“%wﬁerre])s/i:’é i3 d}@lé;(réur géﬂ?ﬂg{ %a%{a thae%%ZﬂUﬁéQé@ﬁt ?eﬁ_tlclies are free in
solutiey landrtambdaamusing thel emltteet light 40 bergimecdepglarised. When the

subst&%a%a b%n%é:rﬁx ¥ bbgggleg,lllg rc|>v9<|a\peer %ucar b?ﬁyl'l"yr ifsY tumbllng

rates %’ré’@?ébﬂ dedrehsel, rlﬁleth‘“eaétﬁﬁ?@d' light #&héins highly polarized. For a
ad armntan 2-yl amde dd)

klnas&aASayrﬂmrararg-gelneBal(yqu th’l_’QrIﬁ triazol -3-yl)-urea eeee)
(a)A ﬁu?%asggpf spgy%ﬂepgggs %ééa Ilsegowq }o) a (P)-specific antibody.
Phosﬂhér%ra(téd ge@dmné it éombete Rl ydreseentgNosphbpaplideRBADIhe

acid

antlbari»{ @syﬂmgdar?ammezowhemi@ﬂwlmm@ndugh & I%y] - benzoi
(b) A ghggﬂ)}io ttg% Eusgt?&% ﬂwﬂgotamgs to ﬁ)h%s&pzogpgclgg .antibody resulting

in achahgé oﬁpé&ﬂédﬁdmﬁbﬂmd\’rv;d highei do) ben20| c acid jjjj)
&H_aAdamant an-2-yl - urei do) - benzoi c i d kkkk)
ALPHA ﬁlﬁ(fﬁdalezD%Qe\Su P&OHW&Q}“Q@%& 1 %ﬁ@rﬂﬁsﬁyﬁr%@ assays

which Hé;lQ ?ﬁoxymgﬁ%% r eawélwé?ﬂgggg Fg R8'dcEeprot beads

brougm ir(t6 Proxdmitytbyya phiopphonyiated peptideodpon exoitatadn at 680 nm,
photoggﬁg? %@nm%eaﬁééﬂgge\@%{ ler?g1 g)z(y%%%ct%rs?r%%{ stcatea %Ix§/jgen which
dlffusééru%%ld ail’sﬁéﬁc@(ﬂf %ﬂﬁﬁﬁntﬁﬁh%lwlhe%érﬁrgreeﬁé’)n the acceptor beads
di et hyl - propi oni c aci d

transfer poe@y ®-fluarageentigeeeptiiraavithin the bead, which then emits light at

F&Yég am no] -adamantan-1 -yl ester and the
app’%‘ﬂp@ & P@én [ly acceptable salts, derivatives,

prodrugs, solvates and stereoisomers thereof,

i ncluding mxtures thereof in all ratios. The
EFC (epapms agmenbeomplamentation)-pasediassaysy euHylantiassays can be
h
used ﬁgB{fﬁlcelealﬁé?r; I{ﬂ as%ﬁi ﬁér%r%gll @S&Q?Jrﬁﬂéuﬁdé MREFC hssay is
based bRAG: @ﬁgiaee@altﬁ-_gala‘owsidéwenaymemhmmtam two fragments - the

3Bl B SR o T
sepa%rf%%gr%ﬂlgglo % ﬁ%@g aég’é’ﬁcﬁ\hﬁ) Bt W?n%aﬁﬁhg%gﬁ?erkds fétogether

ranche I'nations "t hereof, unle
they assooate ¢(tarnplensentpio foeoh adtiver enzyme. BwnipFEsassfayaltitiges an ED-

s SR R i B B i
proteI?ICtsMJ:h ag%'hyéntl 6rr}%cébﬂ6‘? In\@héra%sbhée oPed EpesifiaBINeg protein,

carbon atons permts, e.g., fromC3-Cl0, the term
the EE)I-axryanyaI m;ugmeweapalylemfa:onwlemeotmg EAutedform active B-

i hati ons .o ar_or bra hed a
galactiiHAsta ar e o pHBIVE, Prip P Seba e GO gs copjugate is
bound By RPEpiIfRETBindgSPREEiRI @&np@‘néﬁtatlén withelaas prevented, and there
Especially preferred CrC 4al kyl. A Cl-CAal kyl radi cal
is no pignabf fesa apalyteisnpronided @n a;gamgjebpty\mll qwtgwth the ED-
butyl, isobutyl, tert-butyl. C4-C8cycloalkyl is a
subset of al kyl and is understood as neani ng a
saturated nonocyclic hydrocarbon having 4 to 8 carbon
atons. Exanpl es of cycloal kyl include cycl opropyl,
cyclobutyl cycl opentyl, cyclohexyl cycloheptyl

T o a1 - o o o o o o
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tetrazolyl, furanyl, triazinyl, thienyl, pyrimdyl,
benzi soxazol yl, benzoxazol yl, benzothi azol yl,

wokeez@sszadi azol yl , di hydr obenzof uranyl , i ndolPCAyEP2006/011220
pyri dazinyl, indazolyl, isoxazolyl, isoindolyl,
di hydr obenzot hi enyl , |ndoI|Z|nyI C|nnoI|nyI

pht hal azi nyl , qui nazol i nyl, thhthyrldlnyl
carbazol yl, benzdi oxi nyl benzod|oxolyl qU|noxaIinyI,
purinyl, furazanyl, thiophenyl, isobenzylfuranyl

analy@@éhj[]l];éiﬁézfékbindl ftiﬂ'fe%p%diﬂlc bhﬁﬁ@p@t@ﬁyﬁee}@mﬂ ey\}\ull release

i ndol |sogU|n di benzof uranyl, and the |l
ED- amaivten@@ruu@@ty pypor@mﬁrﬂet\@m@awth éAoewuqmgwgssmﬁi dﬁpﬁgdent

upon P hffRirf SEHE Mo Bl R I R PR C, <" T orf e

chlorine, bromne and i odine. Chlorine and fl uori ne
are generally preferred. Flugrine is nopst p

Anothm@xamrée RhREsResassAY I8 @nchional @ssay avheaﬁwy‘ﬁecﬁctw'tv of the

I r
i BSR40 B oo ST B 82 rouy rounarst
dlﬁeremﬁatiderfapmﬁomé Ednethlmtyberofcs‘cr@anbguyeastmm particularlgsuitable

e.g., -6 al kyl sulfo nmber wt this
mode) §gle. Fos BTN a0 AS veRrh BBLON TR LM Fsmﬁu tured on
glucogé %Bh&ﬂaﬁhg %ééﬁﬂ ,th&Sy JARKDS/daRE Héllscgr'mpﬁké hennan Vst cells.

arnaCeuti ca corrp03|t|on I's I nténded
Whererrquyesbemgaexnamd togglacteosagtherintracellular expresswn of ARK2 is

e G5 aest L BSdp ISP Ak provent e

cell ddhfteintthié @sel ndirectly, from conbination, conpl exation

or aggregation of any two or nore of the ingredients,

or fromdissociation of one or nore of the

ingredients, or fromother types of reactions or
Anothertassay is basedbn soéid qnhaseftmmffd pMepemgiesoBLmhtaﬁ ARKZ and the

inter B YT (e AT BR T B s ity T o eet PRGN cAftains 2

detec?&lﬂé*hé‘rﬂeﬁ%ﬂ@%ﬁleﬂfthé Bénﬁfoﬁﬁﬁﬁanl be BitibadtiveRdiadelled,
phar maceut'i cal | y acceptable carrier. The terns

fluoresgenterdahelledicsiuminessencedabellest as aligpdy exdaipedrapove.

Funhgﬁﬁgéqi &gmq%&%%rgf’ctaﬁo%e %@yﬂga '}? %&&g!)n%p\gﬁﬁg Oe?ﬁﬁtg Haﬁe&fdetectlon

for exaRys18byafiebls bhenzyidatic dagdlysis enpiskinga péreidldh% @ssay which
the term"effective ampunt” neans that anount

of
uses grafifomedphigrsbstiate erbY mrans ehkinding a deiqcattlem@body Another
I f |
possnBlllﬂ) g%ﬁ%f |ﬂ(/e§[§3nﬁg thé%@)ﬂ& Eﬁﬁ s%ubg tntd @%’t@t{\ r??t rl}%)gg,s by means of
masses;fee&emeﬂye(rsmmk)l Chaggesiin ﬂﬁerctdwéonnmntmn ofhegt ARK2 or the ARK2
"therapeutically effecti e anoun

Ry
varianjsdaschagd bera sdne Gosult of MUSHEHon RUTG bt sLDRIAICh gan be
detecﬁ‘é’d fB?é?éMBﬁe QHe%ﬁBH & in 4SS HlibrestBndd Bf é’rY%ﬂdogenous tryptophan
tr éat ment ea | ng, vent| on, or anelioration”of
residae seteeolgpeptidier or si de effect or a decrease in
the rate of advancenent of a di sease or disorder. The
termalso includes within its scope anobunts effective
to enhance normal physiol ogi cal function. Conpounds of
The sHlifl YHaseH ourl polySeptidEYcdiPalkaibe P4t of an@iay. Methods for
asyrmetric centers and can thus occur as racenates and
preparingestch avuveing solid phaserrhemistieasd piioielakile BrRIPFING groups

e B By 4478 3055 AP T BB brovgnt

contdcPWith teét damepeTPorbempotingtibrarias aid testedifar ihteraGmre for
of the conpounds described herein contain olefinic

doubl e bonds, and unl ess specified otherw se, are
meant to include both E and Z geonetric isonmers. Sone
of the conpounds descri bed herein nay exist as

taut omers such as keto-enol tautoners. The individua
tautonmers, as well as mxtures thereof, are
enconpassed mnthln the conpounds of structural fornula

~ . o o o o,
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R2, R3, R4 and R5 are as defined above, is reacted
wWth to give the correspondi ng phenol and the phenol
woi»otdssseal kyl ated with a di al kyl am noet hyl chlpemiEPe906/011220

wherein R6 and R7 are as defined above, orVil e) a

residue Rl, R2, R3, R4, R5, R6 and/or R7, as defined

above, is converted in anoth® residue Rl, R2, R3, R4,

R5, R6 and/or R7 by e.g. introducing an al kyl group,

or f) a conmpound of formula | is isolated and/or
examipiehbindihgwt changirg cdnformatibas8uitalnledoimaats dafitbe asalalys are currently
. thereqf. AlLl__crude products. were subjected to standard
i the. S o 3Bt o0 ARP 1AL QoPohiNeR TR aPeR G SRERTATGereens.

met hanol , et hanol, isopropanol, n-hexane, cycl ohexane

or petrol ether, respectively. For a further detailed
In andthec enmhadimeot of the presantioveniiony the metbodds cairiesiseutdusing whole
cells. lél{%llitygrt%llg)lé?% #nﬁ?@%ﬁggo&%pig# I@gwm?qq‘ ;glﬁgeesr%\rle fixed and
permBAYifiz&d Aslbekdd And fifcebaddd Rithad §. %briﬁna??!(flppgﬁ%ciﬁc antibody against

according to formula | can al so be obtaine

y
the subsirateiof intarast.ofhen. @i hgrapimdabelader AR epnjugated secondary

a8 S SRR P obtances
e.g. &l deddribedradovel atesufilideditogjenepatenthedigdl. B combihation with the
prepared by nmethods as described in_the exanples or by

use of@tRisEessaprs ety the amouabet(R)rwmedific antibadiesean heauantified
f i : - Moy
on S AT 8 RS B R iR % HEHDBRaUAK of a substare

or mdtphologioay thatgpey of fhiei eulis. Ver | ag, Stuttgart; Organic
Reactions, John Wley & Sons, Inc., New York), to be
preci se under reaction conditions which are known and
| th@mé&thBd ¥ itHe bPESrt Aentibhas €aRtic 8t iR% Mddtics syst
Advaﬁgﬁgﬁg%gbarfgnts aﬁicﬁF%reanomﬂ1bersse,' ut ére notICSSysem
e.g. ingdudingrretiotie plating andearebotiteliquiid tramkfer syatenn,negyg. using
. terials for the glained process may, if desired,
mlcrogﬁﬁc%é.ef 8&%@'%‘? é‘H“de ‘not isolating themfromthe
reaction mxture, but instead inmediately converting

themfurther into the conpounds of the formula I . On
In aneother emtndimentiof the presgokisvention, dhe amethodig catiied out in form of a

. eact i | S€ f I .
nigh-fr§icn, il SorEBHInB s vale 8L e n sV atPul B GBeglal e spipening
meth6&@ i/ 8iomatBd aihdi rRindtefigedbihypdriicular wnges niih@aturized wells and

) reiﬁggtive reacti on conditions. Exanples of suitable
microflyjdjemeentgrliediya 6ek@tebns, such as hexane, petrol eum
et her, benzene, toluene or xylene; chlorinated

. S i t.
n viel &f GRSl dnfiler P it B0 YRS retsre aieg s mpthod or
produbifd b phédieamane forahé aritment ot a cardiowidoriar diseddea o particular
i sopropanol, n-propanol, n-butanol or tert-butanol;

high klppd psessyienstesosisevasse! Ochlisionsand/gpeH)ey thrompatic events,

-Whef‘é@tté?%%ﬁél%?@%{éﬁg@%ﬁ%ﬁ%‘?ﬁ?ane; gl ycol ethers, such

or nonoet hyl ether or
(a) catr’gz\bemﬁ thé }scnderﬁhngtdtlyd)d etslwpleﬂngbcgbbm,;] aricet ones,
such as acetone or butangne; am des, such as ,
(b) forgediadaihe apiaRd GPREBbaR VI Ot RETIRFF RORRERFaktqabgCoeptable
cQﬁkﬁ%%F%UXWgBV§ﬂ$#%§$ one (NMP); nitriles, such as

acetonitri es, such as dinethyl sulfoxide

(DVMSO); nitro conpounds, such as nitronethane or

nji.t robenzene; .esters, sucgh e |, acetate, or ..
Accofing i SRS pr e g e Siefand e WpielB5LE GinpRlng i poualy
formUted wiliP bME 't $n G HANRRBAISAIYi@JeptasiE adaneB! # auxlary

sul tabl e polar solvents are chlorinated hydrocarbons,
substance$isdush ag plysiolegisal buffen selutien; e.ganserigm chloride solution,

andsul foxi des or m xtures thereof. Mre preferred are

am des, especially dinethylformamde (DWF). _ As

stated above, the reaction tenperature i s between

about -100 OC and o 3000C, depending on the reaction

. o o - ~—~ 4 "
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netal salts, or into the correspondi ng anmoni um sal ts,
usi ng bases (for exanple sodi um hydroxi de, potassium
worgear@giede, sodi um carbonate or potassi um car [PematPe)06/011220

Suitable salts are furthernore substituted anmoni um

salts, for exanple the dinethyl-, diethyl- and

di i sopropyl ammoni um sal t s, oet hanol -, di et hanol -

and dii sopropanol ammoni um salts, cycl ohexyl - and

di cycl ohexyl ammoni um sal ts, di benzyl et hyl enedi anmoni um

demisalalized waté stabilizers fsoaminaogpreic axid bspeapstatiargonseguestering

r lysine. O If desired, the free bases of the formul a

0
agenfs e ﬂ%@@é frmuylatirns, sueh a8 whitg)yaseling: lawnvisgesity paraffin
ﬁ%ﬁéﬁ assi um
andkﬁb@ﬂ@%p@ , n1é@i%gﬂg?gqg?yggggggﬁﬁéﬁgérbonate SO
| ong as no further 5 acidic groups are present in the
ounds o

. | ecul e. In the cagses e co
suitaB fifiRe" aciflved Bré doLsrampl aisie rg&a [DUEH 2t fasisremple. Triton
d Wht hﬁ%ﬁ%
x-m%ggggﬂgmeeﬁﬁmﬁf& %@ﬂ%?ﬁ i de aldkgal I ne ea@t hbémet-’nylene
glycoiret glycasodrsugadessunh as, gamexamaleesucr@serm dlaconey zwitterionic

sec ndar tertia Every react.iagn .
compg BB s F5. R Redple cing s iy A% ahEie dhio e A taurine
or befife Qhd/BRLprREiKI §190H193 oPERAMDRS LRNTHeOHr h@rﬂbﬁ@e‘i‘@‘n albumrn

procedures. Suitable such procedures are known in
Detergents, frolyals anglos zivitterianie aampounds lase psefereds
Houben- Wyl , Met hoden der organi schen Chem e [ Met hods
of Organic Chem stry], Georg-Thiene-Verl ag,
The phygidiggical) buffer JoRitRh rﬁr@fer&bﬁ/fha&f A peHof SproRct 0d8.0, Bupecially a

are not limted tg evaporating a sol vent, distillin

pH ofcanpsoxi 6 B248i @rparr%l@f A 9B aPRfayKs ¥ Iangken ajhosmolar%y of approx.

200- zﬁiﬁﬂhﬂ déérRBMR Eﬁﬁy} gglrd(}é? LN Hﬁrﬁé%mGI/ﬂsﬁtTr{éng of the
roceaures tra ures, ronat ogra

medr@drnenﬁrbogrgepb;allaﬁmﬁ’e@uam@ aiswtatgermrgamdwrersorganlc buffer, such

as, qrceggcr al L}%\/rggerr%lggt&%ﬁ?c%pgaﬁpvﬁ%’g?’%%&r aclraleevat ed
(trrs(héfa ?@ﬁh&ﬁw\/gﬁ"{@oﬁ@’; e n%? el-tlsét5 oé]{?u QE? 'E?‘F‘?ﬁ%xgg?r@g,ﬁf? §zino]-

ethanefsutphonpr asrd)mr MO thiuffier §3- nﬁauphohrm Bipropgnesidphonic acid). The

choicgé)giﬁCt oSt a F S‘fé“rbgen%ra} Eéae)rh re? iggsi{e]%buffer molarity.

PhospRAES Ffefis Qﬁrtélﬂéti‘o‘i @examriple, GoF tdjééﬂon dieintddlohi8Blutions.
inhibitors of structural fornula | generally have an

i nhi bition constant 1 C50 of | ess than about 500 nM .

The rﬁﬁ@c?&&? gfr %%l %dfh%iéﬁ%bfﬂ %E@ﬁ&}%@%ﬂg?ﬁ%nﬁp NS gl %9’ means of oral

dosagé faraRs sugh @il forwxafipleDableteod capsiles aby meamuif th€ mucous
greater. Even nore preferred are conpounds with an

memlp@r@sr tariexample thaynpgsor the oral capubnin gre fauef Qrgpgsprtorres
524 8P anE OTRAUANS ikl Eng o R contin e
medrd:ﬁéntsgancosdmglh{héiﬁsDéngoaaEenthemmTeatmeeéiﬁMtWh bmdarrred out

r ef e abl reater than 5000 n resent invention
by mg %ﬁae”%%l B‘Pr amumyﬁrem (Tﬁg R? igh "?Qhestﬁ%ss'b'e a
tempéra%tc%ﬁ%neq?éléégé fﬁféarln'eGL Gits. ﬁrS\éer@tkhewn f@?lei‘é(hw’b% from
onset or re uci n eris devel opi ng the
EP 0 4438841 alnB cHBHEIBBH K EH’r@t8&9 €23 Aadoori e 8%2 498 Atas
nmedi at ed by excess or uncontrolled anounts of Corti sol
and/ or other corticosteroids in a manmmalian patient,

InjectRﬁf $61GHORS e ﬁWal sed m%n%@léﬂv%bf %bﬂ%nﬁﬁurﬂ@ of a solution or

fective anou a conpound of structural formula I
suspensren fhaexample abeut| ytm@mﬁt%bm arelte beradrpinisteeed to the body.
thereof. Inhibition of the 11b-HSDl1 enzynme limts the
conversion of cortisone, which is nornmally inert, to
Cortisol, which can cause or contribute to the
synptonms of these diseases and conditions if present
i n excessive anDunts Therefore ~a preferred

Y T LT Y a1 e o - " S Y o
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that is effective to treat said condition. In another
aspect of the invention, a nmethod of delaying the
womnerics®m2 a condition selected fromthe groupPCT/EP2006/011220

consi sting of hyperglycem a, |ow glucose tol erance,

insulin resistance, obesity, lipid disorders,

dysli pi dem a, hyperlipi dem a1,5 hypertriglyceri dem a,

hyper chol esterolema, low EML |evels, high LDL

| evel s, atherosclerosis and its sequel ae, vascul ar
Infusicessodutasissarepngenesaliuses, if atbarger aeiounb e$ atsplution or suspension,

or R BIEESH ol Uit 555 B SR SR o

infusi®f %@J'Idtldh”%nﬁné; fell fﬁ‘ﬂﬂlﬂﬁé§ arb aHminiBREH Th fl@béé@@ﬁﬁjéc‘ﬁoﬁ

conponent | manmal | an patl ent 1 n need such
solutipneasmat diffesenicascirometiie pﬂ;npdufmmgh@oammtlstp@%stgetai the blood or

.t he atle a.c ound j n _acgordan ructural
the ti§gfe B i e, PSRN ol MaRE e ARRREs Ntice Bb i gfif matce
themé’éﬁéé neficsab€ t6 aRdhéigAficatt ExEhDRTth RESHEEtRE Pain sensation. Dilution
enbodi nent of the present invention is a
of thepleamuiadiont acsardiog i dlae invention heferet use isdbereaforeniatggneral not

neco S g SRR Mg Hi8) RERARYE IR e RO, e
formtﬂaﬁmﬂamﬂlr@ftotthé ivertRnt sHowe beiditddbrefly before admlnlstratlon to
phar maceut i cal ngom tion, characterized in that it

such ﬁOrQ"iﬁ%’i‘t tbéh@%uaﬁ? éPBFOWm?Eel&atﬁﬁt@”@%M'@ﬁﬁ%@b&%ned An example
of an%&étSﬁ"c lutfo‘?{“std"ﬁ 9@/ ‘%’t’r@néf?ﬂ?ﬂacﬁbhﬁ&l%%@EXE&BI’\OFH R dake of
accept e exci laries
infusidn) thendikitionaani tm samerdi @itaforexauiple ahswg atdrile evadgrewhie the
ot her than the conpoijgds acco[dl ng to taﬂe i.nvention.
adminigtratien P?Blt?&lca&'%‘ﬂ OME. AT BXHBRIEWYI @ SP-GaHIEd VPasAt
invention is a set (kit) consisting of separate
packets of a) a therapeutically effective anmount of
More qurefesrednsteps acerpulividealiconcallectjvely spieeifiedvisrthe bxamples and are
. b r al | ffec Y& anmount one ore nore
mcorq%ﬁf‘q.ftﬁ &%&et}yarcei n%ﬁﬁ?)‘?agbtsl% agents other than the
conmpounds according to the invention. Conpounds of
structural formula | nay be used in conmbination with
one or nore other drugs in the treatnent, prevention,

. o | iorati , o
The BRRRGT ISt ES: SShakb PR At &3 BREE 0oy SEPET ¥ Bresent
inventibh avithdut gmitiravheldddpiet of.thd Yierlohy t he conbi nation of
the drugs is safer or nore effective than either drug
al one, or the conbination is safer or nore effective
than would it be expected based on the additive
properties of the individual drugs. Such other drug(s)
DESORIPTHOMNOFA THEIEIHIREBY a route and in an anount
comonly used cont enporaneously or sequentially with a
compound of structural forrmula I . Wen a conpound of
Figuré YAUCENERS tﬁ@hﬂb‘lteﬁ: émﬂ%e’d%@ﬁc@ %FE@P%@HWR@QeWet\Mth the NCBI
or nore other drugs, a conbination product
cont ahumbgr NMhO@421et. drug(s) and the conpound of
structural formula |I is preferred. However,
conmbi nation therapy al so includes therapies in which
Flguré he ceﬁmg PArf the CHFEHb3bmMEPAIBIER dcidREqA8Rcebf ARKR with the
er drugs are adm nistered on different overl apping
scheduumber AC1351d8nTTbamrimers usesk fonaaplifisation af the genetic

compotiacatwith s 8ef8fs T8haiih bonT SErERRSaghdio pesitpg 950 of
| ngr efdferincersdepiehcEMbe04S T afd freekéd B oldfat@whl underlined
doses than when each is used al one. Accordingly, the

phar MK?T%RW@Q&G@TQQAQQQ\M@?& i nvention
i nclude those that contain one or nore other active
ingredients, in additionto a conpound of structural
formula | . Exanples of other active ingredients that
may be administered in conbination with a conpound of
structural forrrula I and elther adm n| stered

o T | o o . L T



those acting on the angiotensin or renin systens, such
as angi otensin converting enzyne inhibitors,

woangi/ws®nsi n || receptor antagoni sts or reni nPCT/EP2006/011220
i nhi bitors, such as captopril, cilazapril, enalapril
fosinopril, lisinopril, quinapril, ramapril
zof enopril, candesartan, cilBxetil, eprosartan,

i rbesartan, |osartan, tasosartan, telnisartan, and
val sartan; and inhibitors of chol esteryl ester
t r ansARK 298 R+ G OCKEIRGCABGTF TAIBBAGAIBAGYL | ons
i ncl ude a conpound of structural fornula or a
pharmaceutical Iy acceptable salt or solvate thereof,
. .t h N
Fiud 2 P8R g Biind 5kl st SRABRARET ARRG, dédldd fbm the
st r uchucleic écﬂd rsmhaehca\wlth thedtNOBI numeeadiv Ve042017h divecsmino acid

sel ect ed fron1b|%uan|des su] f onyl ur eas q&g} CoA

5 r educPasiion #984n e ARKSPRFOtgHGI IR beld underlined.
inhibitors, DP-1V inhibitors, and anti-obesity
conpounds. | n another aspect of the invention, a

Figurest hoshos tleelnacled atid seiqsienoé ofl theshomiancARK2 geaiet T@S0T variant.
selected fromthe group consisting of hyperglycem a
| ow gl ucose tolerance, insulin resistance, obesity,
Flgur% l4pi dsﬁbﬁ?ﬁt‘?@é%m@'&%ld ;ﬂédl%ﬁc@ oth@ﬁbHaﬁ‘l ﬂR’I’QZaMetZ%Met variant.
ertriglyceridem a, hyperchol esterolema, |ow H

10 | evel s, high LDL | evels, atherosclerosis and its
sequelae, vascul ar restenosis, pancreatitis, abdom na
obesity, neurodegenerative di sease, retinopathy,
nephr opat hy, neuropat hy, Metabolic Syndrone,
hypertensi on and ot her conditions and di sorders where
insulin resistance is a conponent in a mamal i an
patient in need of such treatnent is disclosed,
conprising adm nistering to the patient a conmpound in
accordance with structural fornula I in an anount that
is effective to reduce the risk of devel opi ng said
condi tion.In anot her aspect of the invention, a nethod
of treating a condition selected fromthe group
consi sting of hyperglycem a, |ow glucose tol erance,
insulin resistance, obesity, |ipid disorders,
dysli pidem a, hyperlipidem a, hypertriglyceridem a,
hyper chol esterol em a, |ow HDL | evels, high LDL |evels,
at herosclerosis and its sequel ae, vascul ar restenosis,
pancreatitis, abdom nal obesity, neurodegenerative
di sease, retinopathy, nephropathy, neuropathy,
Met abol i ¢ Syndronme, hypertension and other conditions
and di sorders where insulin resistance is a conmponent,
in a manmal i an patient in need of such treatnent,
conprising admnistering to the patient an effective
anmount of a conpound as defined in structural; formula
| and a conpound sel ected fromthe group consisting
of : di peptidyl peptidase-IV (DP-1V) ; inhibitors;
insulin sensitizing agents selected fromthe group
consi sting of PPARg agoni sts, PPARa agonists, PPARa/g
dual agoni sts, and bi guanides; insulin and insulin
m nmetics; sul fonylureas and other insulin
secr et agogues; a-glucosidase inhibitors; glucagon
receptor antagonists; GP-1, GP-1 anal ogs, and G.P-1
receptor agonists; G P AP mnetics, and G P receptor
agoni sts; PACAP, PACAP m netics, and PACAP receptor 3
agoni sts; chol esterol |owering agents sel ected from
the group consisting of HMG CoA reductase inhibitors,
sequestrants, nicotinyl alcohol, nicotinic acid and
salts thereof, inhibitors of chol esterol absorption,
acyl CoA: chol esterol acyltransferase inhibitors, and
anti - oxi dants; PPARd agoni sts; antiobesity conpounds;
ileal bile acid transporter inhibitors;
antllnflannatory agents, excl udi ng glucocort|00|ds

. T A PFSN 7 T~ A [T L -
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formula | include those disclosed in WO 03/009847; WO
02/ 068388; WD 99/ 64002; WD 00/ 74679; WD 01/70708 ; and
woDWbA6A337 as well as those disclosed in J. PCTHPeaic®11220

et al., "Recent advances in the devel opnent of

mel anocortin-4 receptor agonists, Expert Opin. Ther.

Patents, 12: 1631-1638 (200217 1n another aspect of

the invention, a nethod of treating a condition

sel ected fromthe group consisting of
DESCORFETION OIS THECSEQUENGE!®r oscl erosi s, | ow HDL | evel s,

hi gh LDL | evels, hyperlipidema, hypertriglyceridem a,

and dyslipidema, in a manmalian patient in need of

ire . : e o . _

SEQ . 1 o o e Ry e A8 R rauFCR o A AR 2 1oy with the

conpoundNEBldafmbedNM) 094ldct ural forrmula | and an

HMG- CoA reductase inhibitor. Mre particularly, in

anot her aspect of the invention, a nethod of treating

e ¢ o .

SEQ D MY PABE Faeortte ChRb BB ALBCR AR SlBEnR oL ARK2 with

hi gh LDLtHesnainber AQISSII7Bi demi a, hypertri gl ycerideni a

and dyslipidema, in a manmalian patient in need of

such treatnent is disclosed, wherein the HVG CoA
SEQ IBNGI 2S8hbWE itk BRTind BicRl $ddiidrite dFMRE hiliRigh ARK2 derived from the

particularly, in another aspect of the invention, a

met hod ofhucleaacid gegquener withdhe NC BE neaber Bl 1 044k oup

consi sting of hyperchol esterol em a, atherosclerosis,

| ow HAL | evels, high LDL |evels, hyperlipidem a
SEQ IV MD14 | ghyws the! first prieist sBepicinge GeRK2-.298R. 2 mammal i an

patient in need of such treatnent is disclosed,

wherein the HMG CoA reductase inhibitor is a statin

SEQ f5'NRS1 € d§£é\ﬁg‘tﬁ@ ge%rﬁfﬁﬂﬁ%‘?@eﬁhéﬂ?% ?{Rnli,?-??g:%lﬂg? Ic%r,nplementary

Sstnvast at | prava , ceri'vas uvast
at or vast séquendd. avast ati n and rosuvastatin.|n anot her
aspect of the invention, a nethod of reducing the risk
of devel oping a condition selected fromthe group
SEQ IONOY | BHoWs the ABERRCAGAISRALAES Bf R REMBRARK Yehe TO50T
fow HDL [evels, high LDL |levels, hyperlipidenia
hypertri gayamtr i dem a and dyslipi dem a, and the
sequel ae of such conditions is disclosed conprising
adm nistering to a mamal i an patient in need of such
SEQ I NONENEhSwS s BRANG heRd deqRIcefitNE haFRNARKR Met298Met
conpound as defined in structural formula | and an
HMG- CoA va@i@nit ase i nhibitor. In another aspect of the
i nvention, a nmethod for delaying the onset or reducing
the risk of; devel oping atherosclerosis in a human
patient in need of such treatnent is disclosed
conprising admnistering to said patient an effective
anmount of a conpound as defined in structural fornula
EXAMPRRS @n HMG CoA reductase inhibitor. Mre
parttcularly, a nethod for delaying the onset or
reduci ng the risk of devel oping atherosclerosis in a
SNP DETEC DTN 8Y 5L RUGHEASE ASSAYS @AOMAN")s di scl osed,
wherein the HMG CoA reductase inhibitor is a statin
Even nore particularly, a nethod for delaying the

OIigoﬂ{]ﬁQﬁi@é; {%Bigigoﬁﬂ&'qihé&i&{ | devel opi ng
tient in need of such
treatnment is disclosed, wherein the HM&G CoA reduct ase
inhibitor is a statin selected fromthe group

The f6Rding torimgerefwereqysst ik ite detadtianictithé nubleatias exthange from C to
cerivastatin, fluvastatin, atorvastatin, itavastatin,

T at positionod2f isthetARK2 seanenee avithaihei refgrapcs nupbas MY 094217:
del ayi ng the onset or reducing the risk of devel opi ng
at herosclerosis in a human patient in need of such
treatnent is disclosed, wherein the statin is
simvastatin. In another aspect of the invention, a
nmet hod for delaying the onset or reducing the risk of

o o s e -
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one or nore conpounds according to the invention and

one or nore conpounds selected fromthe group
woeoeriesiezng of solid, liquid or semliquid ex®CpiErR006/011220

auxiliaries, adjuvants, diluents, carriers and

pharmaceutically active agents other than the

conpounds according to the i fention, are converted in

a suitable dosage form The pharnmaceutica

conpositions of the present invention nmay be

adm ni stered by any neans t hat achieve their intended

Primdel Bt G CAS R T GBABAT S| @iiliNias 1766053 70584 of the
referéﬁgersaé%x% F%mﬁm% F4. E‘I?a§9b ID NU ” icular,
aspl na ea

ntr transtrac transocul ar, subcutaneous,
|ntraperitoneal transdernmal , or buccal routes

prmd - R S o CARE AL D A BN RS of bases

1795?@3?@@59%%@@%%%&9@9%@\%@@13‘5‘1j78’*ﬂ1|@h180$Ed1|® NO: 4).

reci pient, kind of concurrent treatnent
frequency of treatnment, and the nature of the effect
esire Par te.al_adntnistration is preferred. Ora
2 ARH! pecially preferred. Suitable
dosage forns i-nclude, but are not limted to capsules

tablets, pellets, dragees, semn -solids, dggmde
The rgagenisaisedswpisosemaipriied Biosystemss(Fastermity, USA).dihg PCR

reacttgﬂgvgéé‘cérilleldt cFUbtﬁr? ta' @%Hg%@a@%ﬁeﬁnal%ﬁé WésBlo?é/csft AG,

SOI’]

Gerrr@liﬁvb # 8 fotaMidlaheceins bemh(mBWSuped%thastetrMimmada GmbH,
known in the art, for exanple as descri bed

Germagty).&- $25 W Ashay-by- %e&!gvé\ﬂlwdépet%ﬁtqséﬁms Eustrla) 0.375 pl H,0
|
and ZHOUACThEeaRTPASEItBle S ool 1 81 inlictal 68 2, ©

of m xture before conpression. capsul es: m xi ng of
ctive | red| nt/ nd auxiliaries to obtain a
Amp'?PﬁU%PéOQ% eoﬁp KERACONSr anul ati ng powder,
filling pomders/granulate i nt o opened capsul es,
cappi ng of capsules. sem -solids (ointnents, gels,
94°C doctmih: di ¥dotydeng/ di spersing active ingredient/s in
ueous or fat carrier; subsequent m xi ng of
92° Cgﬁ @%ﬁg?fat§ tﬁﬁéé%thh conpl enentary fatty/ aqueous
60°Cpa,a1semnhonoge|n¢@q>é| on (creans only). suppositories
(rectal and vaglnal) di ssol vi ng/ di spersing active
|ngred|ent/s in carrier material liquified by heat
e r terial normally a wax; vaginal
Analysis i'tt i ﬂFSHo l{Jc{gaheat ed solution of a geI ling
agent), casting said ntxture into suppository forns,

| d wthd t f the fo
annea |ng an W r awal OSI ori es rom e el’a{ﬁVD Life

The fluorescanse was detestetinm élé%T Flugrescanceeate Read

SC|en%%9pﬁh%t"f‘|5§1W|tlﬂo"§ﬁ Jeka&lt%ﬁ'/étnfs% iferidi4@s Pthrﬁef r FAM-marked
routes for the production

probq:s‘t(algﬁﬁheaﬂeleaAmﬁ%Mm (@ths) BANY- BCQQGTGGQGAC@)I and 530 nm/572

preparati o ces abl e
nm forrré}jﬁa'ﬁ‘?éﬁﬂ (éhg@ﬁ? el?hé'ﬁ&( iéﬁgi (Wa)ns@“%r one or
CTC@@?-\ETG@?@NG@E 'ﬁ’fé@é@ Werd expdtfed MVEMS-EXceMoPmat and analysed

dosage formsuitable for admnistration to a patient
with dcatteepbbtef such a treatnent. Usually, the transfer of

one or nore conpounds according to the invention into

such a dosage form conprises the addition of one or
RESWPTE conpounds, selected fromthe group consisting of
T carriers, excipients, auxiliaries and pharmaceuti cal

active ingredients other than the conpounds according

to the invention. Suitable processing steps include,

but are not limted to conbining, mlling, mxing,

granul ating, dissolving, dispersing, honogeni zing,

casting and/or conpressing the respective active and

non- actlve |ngred|ents N@chanlcal ~neans for

Y S .

PCR

" g,



Auxiliaries include, without [imtation,
flowregul ating agents and lubricants, for exanple,
wWOo007/@a562t al c, stearic acid or salts thereof, PEEFEP2605/011220

magnesi um stearate or cal cium stearate, and/or

pol yet hyl ene gl ycol. Dragee cores are provided with

suitabl e coatings, which, ifl%esired, are resistant to

gastric juices. For this purpose, concentrated

sacchari de solutions nmay be used, which may optionally
Charagietistios ¢fuhe @rabpaf Regbons pol yvi nyl pyrrol i done,

pol yet hyl ene gl ycol and/or titani um di oxi de, |acquer

sol utions and suitabl e organic solvents or sol vent
Table”i $hoEthe bRaRict&hstice d?ftﬁé*g?&;af?g%é&% IERliggant to

tric juices or to provi osage ornta fording
the advant age of prolonged action, the tablet, dragee

ot pill can conprise an inner dosage and an out er
5 sage conmponent ne latter being in the formof an
envel ope over the former. The TWo CONPONgRTS can be %
AR AR B0 £ 1 KA
Sex r-nnmnnagf to pass .'?G’lﬂ'] nto-the zuoden;\ ﬁrb‘?’. to be 29’07
del gved in release|MaIg | ety of material [14€hn be used |70.93

Age for such enteric | avers or coatings. suchbhst(riH.85)

BMI (Badyblasg ladex)nber |of pol yneric aci ds and28iixtn44) of

Blood®rgs®urec aci ds with such materials as sheéPiéc, acetyl |58,7

SmoRECONOl, solutions|of surtable cellulose|pggparati ons |66 41

Typelf Sfegcelyl ce||U|ose phthalate, CeI'Tibgpe acerare [17 46

Myoqgird Iélf'fﬁébilﬁn"“y”“ ARG §3 e s 140,59

nmhnt o
ST UT 19 Pyt o—TTay o auucu t Ut agT Ctr oS Ul

SUOQéagee coatings, for exanple, for idemtii tion or in 7,01

order to characterize conbinations of active conpound
doses. Suitable carrier substances are organic or
i norgani ¢ substances which are suitable for entera
Frequence.ama Biskritutiameofethedrariards of thiesARK2 Gener t opi cal
10 application and do not react with the novel conpounds,
for exanple water, vegetable oils, benzyl alcohols,
Tab|e0@lsust,§xh@ﬁ% abuﬁyhﬁd distiBlitioh of éyaaetrcata%nwsﬂh@smxz gene
actose or starc magnesi um stearate, talc and
at posptrom 8b0wuhtheréferernae sequeancel MM,_004B1 éirs thecpatierd group studied.
tabl ets, capsul es, syrups, suspensions, drops
of suppositories are used for enteral admnistration,
Tabbsglutions, preferably oily or aqueous sol utions,
furthernore suspensions, enulsions or inplants, are
used for parenteral adm nistration, and ointnents,

creams or powders are used|for topichl f}i on.
The novel ,onpounds can al g 88“$@b§1ﬂe%%§ha§% t he
| yophi li za ed can be used, for exanpld, for
t he produc é B@% on 2 epar at | aryg  The
preparatio be steril|zed and/ o can

contain ex;1p|ents Sucn as fubricantlp, preservctives,

stabi | i zer sAGHR-6O9Rdt t i ng|agpnts, efwpsidiers)| salts
for affect (@RKHeTthﬁﬁMQt) jressure, )u fer subgt ances,

col or ant S, prravourtigs ol o —ar oat [ Zer s %"E? can,
i f desired ARKQKEthhln 0 nor e er aqtive
conpounds, a,m(z tﬁhezgﬁThr))r :l e\ﬁ ani ns 9%{%2

phar maceut Ag = gsed=oral |y

i ncl ude pushflt capsules nade of gelatlne as well as
soft, seal ed capsul es made of gelatine and a
plasticizer such as glycerol or sorbitol. The push-fit
20 Influenae o thes Vaaant Dt28i8Methof ARK2ve conpounds in the form
of granules, which may be mxed with fillers such as
| act ose, binders such as starches, and/or |ubricants
such as talc or nmagnesium stearate and, optionally,
stabilizers. In soft capsules, the active compounds
are preferably dissolved or suspended in suitable
Iqu|ds such as fatty 0|Is or I|qU|d paraffln In

N N L I L s l__ _____ — I Y
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pol yet hyl ene gl ycols, or paraffin hydrocarbons. For use
i n medicine, the conpounds of the present invention
wovwob1oeb®s2i n t he form of pharmaceutical |y accepcaliPe006/011220
salts. Oher salts may, however, be useful in the
preparation of the conpounds accordlng to the
invention or of their pharnégeutlcally accept abl e
salts. Suitable pharmaceutically acceptable salts of
t he conpounds of this invention include acid addition
Tablesashewatthe influepncefod the variphEeT 2 SBMeted ARK2rorithg ogcurrence of
.. solytion of the co ound. accor to the i v |0 .
nigh GiBpH PSSl SRR Beaih aispaean LA Senesis i E0ubdieincidence
of moré ?ﬁ‘arﬁén@hﬂﬁd&%@f in@ar@ﬁ?ﬁan@@t%ﬁl%ﬁaﬂrﬂb (TIA = transitoric
met hanesul phoni ¢ aci d umahc acid, maleic acid,”
ischepuc aftack; F?RINJD -agretortgeaicnedermelazml’temlcr rteurobogioat deficit),in the
citric arlc a boni c
patierfidiohf shidiSt b Halde Esd v 00K REnsiieree Tp perstatisfially
relevafte i nvention carry an acidic noiety, suitable
phar maceutical ly acceptable salts thereof may include
al kali netal salts, e.g. sodiumor potassiumsalts;
Tabl kaline earth netal salts, e.g. calciumor nagnesium
Its; and salts forned with suitable organi c bases,

e g. quaternary ammoni um salts. The present invention
includes within its scope prodrugs of the conpgunds_of

the present i ARKRon abdVARKRn gendrARK2such prodr ugg P value
wi Il be functi|ck@80Tder i v4tGCARQT of t HeCRMPounds v%fl éhe adjuste
present i nventiMet298Meth |aFler208Mttl y Tho298Thr bl|e d

VARV Za) info thalroaamirad ecedmound nf tltha nracant

Highvf?fééﬂltﬁf%?ﬁu}éorv@ﬁ%ﬂ%%yp'fﬁ%dur es f@r & he s'éf a 0063

and preparatign of suitahlgsps %?% veg are
descri bed, for exanple, i( %e n of gs. |ed. H.

Cordsangpeartd, El SeMi €5,00%85.23Bhe phar rra&&&rt i cal 0.0286
disefse&par ati ons gan be enpl qy, medi|c t human
and veterinary mnedicine. Aggég%@)heré?zsﬂ'ak term

L Taceuti call abert that w11 eIt cilt e b1 bl dgi A"

infarBti

StoRRFRIRD | < TRERE s TR e R S| Otoos

researcher or clinician. Furthernore, the term
“"therapeutically effective amount”™ nmeans any anount
whi ch, as conpared to a correspondi ng subj ect who has
Resu t received suph amount , results in inproved
————Eﬁeatnent heal i ng, prevention,or anelioration of a
di sease, dlsorder or side effect or a decrease in
rate of advancenent of i sease or disorder.

The Raélf%ﬁisa\w% AR2-U 88T \ghowyed ?tsgat@tzlgﬁly B'%Sht@'dﬁﬁc@cfpf O@h blood
press@rﬁeeﬁﬂgi "?:Bf eﬂg g%%rt RoYSL ?Ig% ﬁﬂ#déﬁ&é%f‘ fdre ﬁs%'ndorﬁgryocardral

rapeu ctive and one or nore of
infaroﬁonmdruimkefﬁlNIRtN;Dto«nmwmedrto @atieots wih kifferant ARKR2egenotype at
g& artisan or can be easily determ ned by
”“Sp9§@ﬁa Q- met hods known in the art. The substances
according to the invention are generally adm ni stered
anal ogously to comercial preparations. Usually,
sui tabl e doses that are therapeutically effective lie
in.the range between 0.0005 ng and 1000 ny, preferably
Conc| en 0.005 nmy and 500 ny and especially between 0.5
and 100 ng per dose unit. The daily dose is preferably
bet ween about 0.001 and 10 ng/ kg of body weight. Those
The sitistically sighificastd@issgciatipnedhetweenhtie gesetic evasiants af the gene

coint ot (R ARG R AT SRR 3P i for e

subject to side effects. Sonme of the specific

conpounds are nore potent than others. Preferred
dosages for a given conpound are readily determn nabl e
by those of skill in the art by a variety of nmeans. A
preferred nmeans |s to nmeasure the physrologlca

. o 1. . "
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chromat ography on silica gel, by preparative HPLC
and/ or by crystallisation. The purified conpounds are,
woiZoodwsiozed, freeze-dried. Mass spectronetry @PREBJEP2&6I011220

(el ectrospray ionisation) (M-H) +List of Abbreviations

and Acronynms: AcOH acetic acid, anh anhydrous, atm

at nosphere(s), BOC tertbut ox%bar bonyl CDI

1,1 -carbonyl diimdazole, cone concentrated, d

day(s), dec deconposition, DVAC NN di net hyl acet am de,
|nvol\)3v5éhtlof3$aidrgﬁdetic-varlants in the occurrence of cardiovascular diseases, in

partiGuar gty PpPR AR SRR RIS REEHIOR AN ihsambotic events
| |
Consghﬂgﬁﬂ)’y l%ﬁﬂ&’?ggﬁr&% e)?}?dgﬁ g%glroé #Irrr}larclj(grs IfE(t>r S9 4 the y;rrognoss of

cardiovastcatay, d|§¢a§¢setlna1anilcqlaob@1 blebd (preéssutey Istendsis,, veEtseNoccluswn

and/%ébm%l %m%{]qe{gis) Mﬁqﬁ’%ﬁ@c’ﬁ%nﬁg %Veﬁ@tﬁ% bgggg 'on the present
fmdm?eéFBQfe%tchSd i HLFrtHe‘?tdeQéﬂéOﬁthﬁé géseﬁlf%ebfﬂcﬁhéﬁr 0ACcCH,

trifluoronethanesul fonyl. anple 1: Preparation
net hods The conpounds of t he present invention can be
Fi ur§1 ared by the general nethods A, B, C and D shown
UBdw. In all preparative nethods, all starting
material is known or nay easily be prepared from known
starting materials. General nethod A: By coupling an

ad aﬂ%ﬁ&@fﬁgﬂegta‘éﬁgé&jdq cRlgdasclefines: ascabovert Wdt Betaaggatg

anei speyaqaisg, agaerettd ¥ecdgcbd randsRyaar &yadefttrdadSggectyg
aboveygcaadeigcst anrdagahtc ondidggeas dagcgrgtsi drgcet drarobcttgtectce

o 8tiarebhyddoor reamtdecas gsotarentt ardcttyuceserreggbfataggagaatage
t éft iatgItrese et Hie adedrsEyt drcperdhfdr EIChbriddeIpsraggcat
usSeH)SctFBFI%R a géaa%%néﬁ‘é?aaﬁé %6&‘33“9‘38? r ERCER A 2apagccattte
a@§W@F??@Ey&E{P W@ T2 MNher gﬁﬁtaﬁfgﬁs WEPPHeY agrgcatcas
ca ga cca ccecac atc ccaacatcct gcgtctctac
g % % ‘é/g@ i‘t f Q%@gc tt &j}} g,agtatgcccc ccgcggggag
a @m‘iﬁf g % &ﬁ 8 W‘ttﬁ@jyg ; (jE&jagc cacgatcatg
ERel . 92199t g34ca 4 §dr A5 thﬂéﬂct:@c A+ g3 dA8a getdtaYcagagacata
R261 R3gcByaandatRagat &ctdefddiedaas @byt g ndenr t §éaadattbggctgg
canti tdtongcatGenercak caret bedhaGuByy coaptdtyggagraccctgga ctacctgece
adahwreyigafigaet taskdesein cRlgdasagefdepesb g I abFret gatiot hattggagtyg
céf*béﬁWF@‘FﬁaﬁEd%lgéW% aﬁgqaﬁé%a SEFVETRIR | KPR Pocaacgagace
T T T R R R s
lﬁ&% q ?Calgzez t\&lct i]t é‘ﬁ gn cglgr?éﬁct %ég %g EI' g%zcttcaa
ei'b@l‘{ec @g‘i g‘{@cct @@@Jtt%@@ &%8@'%3& §tit% Octgtgtatg
&%t%& j\%%gt a@a% gbdt PEESLNEEL O cc@t'&aecrc"tl;at[t\tt base tWheltctttgt
tihe1 atiaBEadiydr &cakgetde g used). For exanpl e: General
nmethod D: VIl By reacting an ani sole group by an agent
i ke pyridinium hydrochloride or boron tribromde to
gi ve the correspondi ng phenol and by al kylating this
phenol with a dial kyl am noethyl chloride, wherein R6
Fiquré™ R7 are defined as above, in a presence of base
Igure; e pot assi um carbonate in a polar solvent |ike
d| rret hyl f or mam de. Exanple 2: general met hod A
Adamant an- 2- 4- met hox meth | - hen I

1794 ;@qﬁp@c qu é/ | a3 é T% }f" CAGCCCTTCC

1795 ?& %% %GGG?GCCCAG
9 GGTC

:1L7/9241 T%&é TV&%C%}?@&% cé&é@&frdce é’é‘rcc @f‘r

I) of 4-net hoxy-2-net hyl phenyl i socyanate
was added and the m xture was stirred under reflux for
2 h. After cooling at roomtenperature the precipitate
was filtered, washed with ethanol and dried under
vacuumto give 4,2 g (61% a white solid. np 186C
HPLC- M5 ( MtH+) 315. 2HINWVR (DMSO d6) 1.5-1.9 (m 14H),
2.15 (s, 3H), 3.39-3.47 (m 1H), 3.67 (s, 3H),
6.59-6.71 (m 3H), 7.51 (s, 1H), 7.6 (d, 1H) The
foll ow ng conpounds were made in a simlar way as
descri bed in exanple 1Method for the Di agnosis and
Treat ment of Cardi ovascul ar Di seases The present
|nvent|on refers to a rrethod for the in V|tro or in

o s o - T T T




10

15

20

25

30

35

40

45

50

http://ww. ensenbl . or g/ Hono_sapi ens/ genesnpvi ew?db=&ge
ne=ENS@00001 78999. Surprisingly it has been found
wot2aeossse2parti cul ar the variation at positi onP@FEPReGON1220

cytosine to thymdine in a nucleic acid coding for the

human ARK2 protein or the corresponding variation of

the ARK2 protein at positi o298 from threonine to

met hi oni ne correlates with the occurrence of

cardi ovascul ar di seases. Therefore, a subject matter
Figure® the present invention relates to an in vitro or in

vivo di agnosi s of cardi ovascul ar di seases, wherein the

nucl eoti de at position 950 of a nucleic acid coding

MAQKER'SYW@Y&@ ﬁPé%'ﬁ%T@fP‘é}R@ﬁL’k@P\iﬁ%&mm@sP@S?N\ﬁ’Q@fAAPGQKVMENSSGT
pDILEﬁﬁHI‘I% 2RO, G NG Y \ﬁiﬂk\&}? @v QLRREIEI

oaHLAH iﬂﬂy QF?% %&%ﬂfi dEL Af E LADALMYCH
GKKVS L QMHNEKVDL
wcxsg& grq, é Q@’ﬁf’? LRHNPSERLPLAQ
VSAHBQVBA@ﬁB&VPPHSAHQ§VEUCIeotlde at position 950 is

determined as thymdine in the chronosomal DNA or

uracile in the nRNA or the amno acid at position 298
Figure 3 determi ned as nethionine there exists a higher risk

of high bl ood pressure and/or stenosis. According to

the present invention, the term"ARK2-CO50C" refers to

t hel grwoupseha pEregoastashrctodeavec egtidiasec orrcbbtirtc tctaaggatg

al Pelasscafaagher BeALCHEEdF PEF HO6FCc ARRIIFCIPO AR B F502 gftggccty

t hel rerereEitee geyr RIMC{‘F@&??? IRAT I EFR TS SR b t9Feacttatecte
g?E&tgegca:gf:ﬁ t?lt‘ec ctapcbtn gg té;‘gci: Hagaaggtgat ggagaatagc

g

é@g@a §§ch§g§iﬁ 8&5 cacaatt actttga gattgggggt
cC g ag c aagcca c
WI3§ alrltg J, dé @rptcaggfﬁr% gygcgtt &gagcatcag
tefMet. %Etcéﬁafa%r S,ciélchB@c GO Rk c pﬂaﬁeﬂ.scc\ﬁh@cgtctctac
have Lytidine &ya086;3 helwtefad hegganreagaditaggdd@c ccgecggggag
ARKR aihitaduabeats thocaddar ganitueaed tposidgaon RBFasfagcheacgatcatg
c6PY eppomuiitng Eroetedirtapdgtdthyhidicaesaratheaagtheytca cagagacata
aPfeloegetaashie Yeiiectddi AEIGF2ARRISHACER | ad591'92 cttegoetag
né?hltgﬁﬁgf@aéﬁ s zwaafza%éce%frgr% e Foge C;ggggggg
%?} L @é@@g%@"?@ ar & et er @%%%%’ B 00 S
t 0 h:la§c ggt c@ B ea% cccat gggagcccag

| By £ a'cgacatt:heccta%[a& c c(:@ at @ccg',rc@.u cccaggte
@bngrcsgé&a% &h Bé'lt\./gi:gt Bycmadlca@t Q@Bghedqh @;rg% oﬁ£ kescqrtk f}t&cttcaa
gemfaﬂb@gtdq@ctogatéﬁm&hditgtmﬁytbacn1c85§tgm@t§rugtteémat@ncetgtgtatg
sequencegdvik0t2bgggdticc hetazadst tt octhtemtahy o tactabct cctectttgt
Aef hitdnkrrRagt pogrgtiont 298 of the correspondi ng
protein. These persons are honbzygous with respect to
this ARK2 variant. The nucleic acid sequence of the
ref erence sequence coding for the human ARK2 protein
preferably has the nucleic acid sequence of SEQ I D NO
Fknu&4and the ami no acid sequence of the human ARK2
protein preferably has the am no acid sequence of SEQ
ID NO 3. However, the present invention enconpasses

MAQKal So B2 h%mé‘?xgg%rffsi&%f % ﬂzﬁi’%&;&wmssm
e e M e o

ORHLBHENGI BaluYé‘Y@Ré?{Pég%ﬁéEW&C@I&KFrIQKS FQIELAT RAFELADALMYCH
GKKVI H&Dd KPENG LAGEHKEHLIKI & D it SRk G?%D%LEEﬁMIEGRMHNEKVDL
WCIGNh?HE@LN@MBfHﬂ&éﬁﬂﬂﬁﬂYRﬂi%ﬁ%&kﬁﬁﬁﬁﬁﬂEEEAQD%E%#EL%#NPSERLPLAQ
VSAHPGORAN S&&IVA. PPSPEI0SVEe sequence and/or an amino acid

exchange fromthreonine to nethionine at the position

corresponding to position 298 of said reference

sequence and further provided that the correspondi ng

protein has a serine threonine kinase activity. Said

enzyme activity can be neasured by ki nase assays known

to a person skilled in the art and/or as described in

the present specification. Generally, the specific

nucl eotide at position 950 can be determnined by a

nuclelc acid sequenC|ng nethod a mass spectronetrlc

Y a1 - .
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In general, suitable individuals are (i) individuals
who do not exhibit the synptons of a cardi ovascul ar
wodwer®ms®2 (ii) individuals in whomthe risk ofPCT/EP2006/011220
devel opi ng a cardi ovascul ar di sease has al ready been
detected but who do not yet exhibit the synptons of
the disease, and (iii) indivd3uals who have previously
been di agnosed as suffering froma cardi ovascul ar
di sease. A preferred nmethod for the diagnosis of a
SEQ B Nt):ovascul ar di sease in accordance with the present
i nvention contains the follow ng steps: (a) optionally
obt higocegpoags agploezgtigr parddacat@rgatgekts dacssumtchbehpaggatyg
f1 &} dccearebb (dme ceatponeritoafce eceicweds adetdieli atctagecty
Cel} SUBRCITHEBLIFHESHE Ee19°9929F GATECTIEFR GIToERt %?ﬁtgtcctc
t 3t 2SARIAICheC I AV eIy aw&ca ) gg%ﬁ%ﬁ@%a ggagaatage
§§id aﬁt%%ge“iﬁna 5&22“' § g E""""Ft@m £ag aagaizgpiaegciiitic
(g 1 %@P E iééa[; ﬂi‘g gp § cgt ggagcatcag
Pes1 tl-QRy g ga aa%RKgcQﬁﬁc@céM tclag&zn,%a eldra@fatcct gegtctctac
pﬁ81“%%8taﬂd%t@aiﬁda@§ééﬂ§ theyRELIR S g@aS s peCftheghdcr R ggggag
Exanpltesicaady spgyensiangaddrgcanpltictdadanegicensadag) cacgatcatg
anal ysbogtthe sequencedazegiaohgc anto(dEpgasmessatigat fegagacata
r 66k shorcapagardichyaseil agodfitseds g9293vchar tdsetrertopogttcggctay
h|7 h t@F@)‘éi‘faﬁﬁe%&Fécc‘%t éﬁ%%aaﬂ/é‘%@lgtééﬁl%FBﬁtg&ﬁd?WCtgccc
preceHEpe o2y s o2 T ear e @@gﬁ%ﬂégﬁeﬁtﬁ&a‘: cggeggggggg
%%@aﬁcé Sf Ja dardl Sﬁﬁa%% 1ege ol Sease ) %é%sf €gggageccas
c[%lg &:taalagél &&QQ&@Icgété @ai CQW: t ggcccaggtc
§ ?pgcaé@aca@mé&@@bi%@@&@da@bﬂ& 29§84k 6c fddctcccte tgcccttcaa
past itcufergcat Celtdggt ddESYesathodyt fchydithcglg cRjckugtitg tctgtgtatg
conmpaneajggebat imabbeod, cendotbel icakbtteekls tworttsrmathecctectttgt
fastiteageddagy ¢qoeRvetyferson or patient that should be
i nvestigated; (b) isolating the ARK2 protein fromthe
sanple; (c) determning the am no acid at position 298
of the ARK2 protein; and (d) assessing the risk for a
SEQ m@Nth-oyascul ar disease, in particular for high blood
pressure, stenosis, vessel occlusion and/or other
17941t @HAREASE RYERHRcTNRELEANE tACRtdANGRERERATd YaccceTTee
179520 efRi®Tad A0 atordrnnet et cé tandeticataimg ctdmesceesk cataecceac
17958pecsarchoets ot AzcTheD maaGCARTAAIC OVAICAtANC dEGERASECT GGCCCAGGTC
17964nheeasicacadie CArECdEadCe CIPPEABES Tt BREASEETHS BECYIEFCTC TGCCCTTCAA
deternmi ning the genotype of the ARK2 gene of a person
invitro or in vivo, and (b) converting the data
obtained in (a) in order to give a prognosis for said
SEQ IS\ s risk of devel oping a cardiovascul ar di sease,
whereas the detection of an ARK2 th298th variation

MAQKER s¥BuipYEiR %@f ﬂ@%ﬁ%bﬁVﬂﬁKﬁ%ﬁ%E%ﬁL Aﬁ@é@K@MENSSGT
pp1nTRE &9%%%% KE?%Eﬁqukﬁﬁﬂgé W1, GVEHQLRREIEI
QAH LADALMYCH
GKKVIﬁggﬁgpgN ;§§§§ RMHNEKVDL
WCIGNREY bl GNEEAESAS QW%V%VM %SM%%?H%@It% RLPLAQ
VSAHFHWYRHE SERVE @utically active conpound for a

person suffering froma cardi ovascul ar di sease, in
particul ar high bl ood pressure, stenosis, vesse
occl usion and/or other thronbotic events, or for

SEQ etNedd ni ng the effectiveness of a therapeutic
treatment of a cardlovascular di sease, in particular

1 CRPFP e Hoelpr ERBAFEICst enosi s, vessel occl usion and/ or
ot her thronbotic events, mherein the net hod conpri ses
the steps of (a) determ ning the genotype of the ARK2
gene of a person in vitro, and (b) selecting a
pharmaceutically active conpound or determning the
dosage of a pharnmaceutically active conpound for said
person or determning the effectiveness of a
therapeutic treatnent, whereas the pharnaceutically
active conmpound is selected and/or the dosage of a
pharnaceutlcally actlve conpound and/or the

Y Y T o o " g . I L Y, 1
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(b) providing a test conpound, (c) nmeasuring or
detecting the influence of the test conpound on the
WOARK6pFRt ei n or ARK2 variant or on the corre®eormmong/ 011220
nucleic acid, and (d) isolating a conmpound suitable
for the treatnment of a cardbf ascul ar disease, in
particul ar high bl ood press stenosi s, vesse
occl usion and/or other thronbotic events. In
particular, the variant is a Met298Met variant of the
SEQ ARNOph ot ei n according to SEQ 1D NO 7 or a T950T
[ f cleic acid according to SEQ ID
Gh%&G%%%A%ﬁT gééﬁ%m?ﬁe ARK2 protein, the ARK2 vari ant
or the nucleic acid coding for the ARK2 protein or
variant is provided e.g. in an assay system and
SEQ qyghé directly or indirectly into contact with a
est compound, in particular a biochem cal or chem ca
t est conpound e.g. in the form of a chenical conpound
n he |n Iuence of t St conpou

l | {,ﬁﬁyﬁﬁg ISa c ccac FF tctaaggatg
g g. agaac ccta CC@ aC ¢ %%fc CtCC atctggcctg
g ol Sodreasie cpgcgésis%s@ct;‘fﬁsr E%&cgc acttgtocte
Slﬂbi ggg AR Src& Gecddabyat REScQgck YRk &% ggagaatagc
cam Iee;ta@@cﬂeacgaraeé@crt bs@ales: tkescddreqsoisaent @ @gttgggcgt
chem akt g@aposydchadtar j@sacthe tusetg@fctc gggagaagaa aagccattte
hidgh-dtkepoagaputcaassays arecgauetercredtagrige e @regkIwswagagcatcag
t 42 s gskitddea deqreEgere toFCaicCha@Ics SeaAREE cd @l Pgtect gegtetctac
a\‘}%? |aa6rcettt|tﬁ Herieregag ﬂﬁ‘égaitﬁFF%éﬁ@ettd%taﬂhaelttaé%?ccc cegeggggag
g@ 7829 h %99&@R§93@'8?%ﬁ5?c £2 t'h 7ﬂﬂiﬁc 9Gr cacgatcatg
t rﬁé

tt tac at a cagagacata
ng gé at t @gi.gt; §§Cttc %@é@ g% ggg ctgcggctgg
V% a’ggg gt% @Q a ctacctgccc
ef; @Q,tcaeggattla,e @r_Q;@B@ HQQﬁ:atc £t REQLEIN gBra MGt &G cattggagty
aghd k4 PRAgaathtt &RNPEdGHakgcd ke cptfagh NytQkatiklaet&Lacgagace
achd,tathereby tdenbadgti pga@ateampatindeddeat dmdutataesgggageccag
t Rél pragtetatcorcomrebtedd aegatathac tdget pra@sendgctasecdtt ggs-caggte
épé¥eﬁqa5¢%?ape PEITUF E D PIUREEET 1B I aeCEt Bfctichegcccttcaa
1884 ﬁ%ﬁﬂfﬁa BT PR ABSH t48FT PG E Ut e NP ARKER LI tetatgtatg
ot dien BS-Cne ARREI AT [ AT 48 UESEr T HEd Hel ericofnge<crt ot
génerar-concapt %5f9% ki nade assay is that the kinase
to be analysed here the ARK2 serine/threoni ne kinase,
is brought into contact with a suitable substrate or
pepti de containing a serine or threonine residue which
can be phosphoryl ated by the kinase in the presence of
SEQ [D&@rably ATP in a suitable buffer. Preferably the
substrate is a dye-labelled substrate, e.g. a
fluorescent dye-labelled peptide, e.g. a

MAQKENUS PRSP RAITARSIH 8t 1RIRVTHECE EReNF B 1l VitM SN ISP KA ABGEKVMENS SGT
PDIL@&%@%%D@%%I@%Pﬂ@ﬁéﬁ%d@W?ﬂﬁﬁéKﬁ%ﬁ?lﬁAEKVLFKSQIEKEGVEHQLRREIEI
onHLHiS ﬁ&ﬁi h%%@%@k Hfﬁﬁiﬂggﬁﬁ% f f@F* LADALMYCH
GKK K TANF rﬁﬁ IEGRMHNEKVDL
WCIGY, §§ﬁ§§é 5 |n |s (¥¢1 Iﬁg@@LRﬁNPSERLPLAQ
VSAHZE \@%scrlbed in detall below

According to the present invention the term"chem ca

conpound library" refers to a plurality of chem ca

conpounds that have been assenbl ed from any of

mul tiple sources, including chemcally synthesized

nol ecul es and natural products, or that have been

generated by conbinatorial chem stry techniques. In

general, the influence of the test conpound on ARK2,

the ARK2 variant or the nucleic acid coding for ARK2

protein or variant is neasured or detected in a

het er ogeneous or honobgeneous assay. As used herein, a

het er ogeneous assay is an assay which includes one or

nore washi ng steps, whereas in a honbgeneous assay

such washi ng steps are not necessary. The reagents and
conmpounds are only m xed and neasured. Suitable

functi onal assays may be based on the gene expreSS|on

o A N1 75N o -, o o .
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excite fluorescent substrate peptides in solution.
These fluorescent peptides are free in solution and
wot2aeralesse2causi ng the emtted |light to become PCT/EP2006/011220
depol ari sed. Wien the substrate peptide binds to a
| arger nol ecul e, however, such as (P)-Tyr, its
tunbling rates are greatly d%@reased and the emtted
light remains highly polarized. For a kinase assay
there are generally two options: (a) A fluorescent
Claimghosphopepti de tracer is bound to a (P)-specific
anti body. Phosphoryl ated products wll conpete the
fl uorescent phosphopeptide fromthe antibody resulting
1. A rﬂeﬁhdd 'ﬁ)‘f’@?e #f vﬁrB%é’@I@éﬁé %F‘Eéﬂfb\de%ﬁIé?'di%éS‘éS' Wﬁerélﬁ)the
osphoryl at ed subStrate peptide binds to
npblegpde:afbposmpo %&mfmndycleesamdmglngwfoatlme]hng@no%RKZ protein or

R AR SEHa AU 230 HEIRGyRALyTHAR BB ) & Sampje of a person

iPESRYPindy. ch reI y on the transfer of si ngl et oxygen
bet ween donor and acceptor beads brought into
proximty by a phosphoryl ated peptide. Upon excitation

N t 9S | 1] e : C

2. el G FoRSien B Sotdo R0l R SR N bipogipressure.
stéhdsts, ¥edsStarUsic ar@r tronibstid éventsiescent groups in
the acceptor beads transfer energy to fl uorescent
acceptors within the bead, which then emts |ight at

3. T‘I’IQ%\Q c%oYdlﬁg Q%'&IHImEFGr @em%nftﬁéﬂﬂpﬁbtide at position 950 is
conple ased assays or equivalent assays can
dbtemﬂmti as tI}D,antdnmIIramefmTomog;bmdhlDN;@bpmaGIerlaehe noRNA or the

ounds. The EEC a based on. an engi neered

am'ggesdw%%@ %%%iﬁ’ra ﬁ%mﬁtg'odf”e(wo fragnents
- the enzyne acceptor (EA) and the enzyne donor (ED).
When the fragnents are separated, there is no

4. Theguéethodexicdeding daanyidf yhe blaimatied, whereim thgsuclsicaacid coding for

s Byingn ARRZAroreIt B2 e PAREBLSE serbends of SECE Nifie
|n \/\,hl ch the anal yte may be recogni zed by a specifi c

bi ndi ng protein, such as an antibody or receptor.
5. Thednethedransordinglie asped the claimsdi-dgwperwstir the human ARKZ protein

eI Aig gCB S ofiRte SR80 0 Auci ng & posi tive

| um nescent signal. If the ED-anal yte conjugate is
bound by a specific binding protein, conplenmentation

6. Thetrretbad; %Ccﬁf@vﬁrﬁ@ aay ofie claims 14, Wherinythe nugleotide at posmon
o334 oo B BB be BBk b fra) LR Bt a e acd

segeending niethdd ng npasst spettrofmetec amalwsiseomhlel nucitieaca, a
D- anal on efor C Iement |on with EA,
hg?%%ﬁa'% @‘Pé}ﬁga %@é‘e‘?’meﬁ dapunt of free

anal yte present in the sanple. Anot her exanple of a

gene assay is a functional assay wherein the activity
7. Tok méthoki ofadaim €, whenein thednueleis acid sequéencing methpdlisiselected

T P8 GRLP RIS O0h BYOSBALENESE AT FSfenging with the help of
r&dibS8&NEnd/8PAlioreS can@fadbieet duclectides abl e nodel

system For exanple in an ARK2-yeast functional assay,

when cultured on gl ucose containing nmedium the e. g

o TR BN S, A PSIBA B et e

FOUY @@tfﬁél@tﬂw 6f S6ithers bldﬂ@n@\ is; MNisitHegn st aredddis aadlor a
gto di e. Cor?gounds t hat i nhi gﬁ ARK2 activity prevent

hyhedigation methed pA & RNA-BUe@arayot her assay i s based on
sol i d phase-bound pol ypepti des such as ARK2 and the
interference with the conpounds to be tested. Thus, a
test conmpound contains a detectable marker, for
exanpl e, the conmpound can be radi oactively |abelled,

fI uorescence- I abeI I ed or I um nescence- I abeI I ed as
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subst ances, such as physiol ogi cal buffer solution,
e.g. sodiumchloride solution,demneralized water,

wobetnesiezer s, e-anmi nocaproi ¢ acid or pepstati PCAEP2006/011220

10.

11.

12.

13.

14.

15.

16.

sequestering agents such as EDTA, gel fornul ations,

such as white vaseline, |owyviscosity paraffin and/or

yel | ow wax, etc. dependi ng #P the kind of

adm nistration. Suitable further additives are, for
exanpl e, detergents, such as, for exanple, Triton
TKeléthod of @thiom delanein Meaampllbcatmi metmm Uscdei;ected dtom the

f th
g?qsw)a?é)rgsétxa a%Tag&ia‘v $elgea gggalcﬁlgaq qﬁﬁpjgg analysis and/or a
r%dl‘bgéﬁt%he ICduf%‘QFBP\%lé%I ysiych as, for exanple, am no

S suc as glycine or In partlcular taurine or
betai ne and/or a protein, such as, for exanple, bovine

TR BRA oo U0 AW O 4TS B r 5 268 BrifghereM the Bmino acid
sBfySh& Q%péé?ﬂlorbﬂéé% déférﬁﬁmémb%%éml séleaédard?h'ﬂ@é group

approx , especially appr ox.
consipting ptalnaethad pneaﬁurmgotm@)@maum; ofatha/specélp, proteln and/or a

ieiBd e AR BBty bR B Ma protECefabelly thene o
s6finé/AifreBRMeOARESS abivifyn gener al adj usted using a

suitable organic or inorganic buffer, such as, for
exanpl e, preferably using a phosphate buffer, tris

f t I o8 f o
TR Stk AR AN B Y B PE A o B R gbl e s
nmigasMiRBb uf ethdd3setecteddromand gmlqpaoﬁsgﬂurﬁmoﬁa wvestérmh) blot

The choice of the respective buffer in general depends
apalysiscanstiar AR ELUNAf er nol arity. Phosphate buffer is

sui table, for exanple, for injection and infusion
solutions. The nedi canment can be adm nistered in a
Tbennehmbdmbrdiagm@claim 10, viherewathe adtivity aif tft&)sp@éﬁc protein is
forns, such .as, exanpl e,  tablets or c

RIS BY e MIE (st FSREY BRI HUR ‘BRGpioDe e ks a8¥ay with
hhﬁ%noééH's SﬁYﬁél)bellé NoadiBrihiiells r y&asPesiis or i es

I mpl ant ed under the skin, by neans of Injections,

i nfusions or gels which contain the nmedi canents

TR R Buting 10 BBy Sraf ciabs 12 MRhisi e $4mBlE Tetected
frbheﬂw@hp@mrsm@df’é@u ayisul drmfiesa pedgiflbie a

tenporally controlled rel ease of the nedicanents. TTS
are known for exanple, fromEP O 944 398 A 1, EP 0 916

THR o 533 64 4 o B 25t s o o

of elp@trsofetwsmfalﬂorﬁmmﬂb\@%calas disgaseris detamsmmsu on,

for exanple about 1 to about 20 m, are to be
adm ni stered to the body.Infusion solutions are in
THEMRERbdLREd dlhg o En%%?ﬁh@%ﬂﬂg 1943, awﬁé’t'e\*ﬁ PR fl?f’fher r step an
suspensi on, or exanple one or nore litres, are
appropniase phanna&@utical isi selectetd raighe dosage of afplftarmceuncal is
SO|#@%§£ only a fewmllilitres are adm nistered in

injection solutions, small differences

fromthe pH and from the osmotic pressure of the bl ood
or the tissue fluid in the injection do not nake
Theensibodascouding éabhy of the alaymadktd campsisingsthe following steps:

oticea to. an in A th ect
@aphESHy RS r FR0THR o BinsTs o Tatiron B8 ik thtes
(B)0isoiing 'y AlEIeRadl8 ppbise, URparticul8cs EINA protie B8Rethal sample;
not necessary. In the case of the adm nistration of

relatively | arge anounts, however, the fornulation
according to the i nvention shoul d be dil uted briefly
before adm nistration to such an extent that an at

| east approximately isotonic solution is obtained. An
exanpl e of an isotonic solution is a 0.9%strength
sodlun1chlor|de solutlon In the case of i nfusion, the

o - g, o o
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Germany) in a total volume of 5 mM wth 2.5 n
Super Hot - Master-M x (Bi oron GrbH, Gernany), 0.125 m

WOASEHGSIH- Desi gn- M x (Appl i ed Bi osyst ens, AusPCTa)P2006/011220

17.

18.

19.

20.

0.375 M H2O0 and 2 m DNA. The reaction m xtures were
overlaid by 15 m mineral oil. Anplification Program
of the PCR reactions: 94C fo#71 mn x 1 cycle 92C for
15 sec x 45 cycles 600C for 1 min x 1 cycle; Analysis
of the PCR Products The fluorescence was detected in a

() empRfyihg theespedifie rddian enBoarbpassing\Jositidre9St oetheeARK2 gene
Austria) with an excitation/em ssion filter of 485

nnivithdha helR of PINDeRSr ked probes (298Thr al | el e;
Q’%%W? GGECACG and 530 nnf 572 nm
(@R@ - e é@%é?nﬁﬁ%?%t allele; ARK2-298V1 (Met)
(N Wﬁﬁ@%ﬁﬁ@ceamgldatandvere exported in a
- Excel, nd an 5%/sed with scatter

r m ots .
® s&m o il RSB bR S6r nkarbible” Toriigh plood
gP@ & ﬁéé&tx%és%i b&éu@.Bntd?ﬁ/&rmwn%u@eVé%s
d| e e Frequence and Distribution of the
Varl ant s of t he ARK2 Gene Table 2 shows the frequency

nd dj st,ri buti.on,of,the ariants o e Al
THE it AePtdind Sty 1 R s 8 iReR e el Tom sEQ 1D
NMPGAd/bF SER IDN@asi ent group studied. Table 2

| nfl uence of the Variant Thr298Met of ARK2Table 3
shows the influence of the variant Thr298Met of ARK2

n ceur | u r :
THR hERGREHERSRE T By B e RBEAY 25 8305 FR 8 Rking e
fdllowitg8Rpsof nore than one nyocardial infarction and
stroke/ TTA/PRIND (TIA = transitoric i schem c attac
(BReRtiR2llyr tainigia samRe; 'BI@’T'@‘H%%C@"n@iﬁU@l QQF’M&'IU'd a cellular
Crbfpohghlol hE 185 e b et Bl fhodth RSl o -
Taperson (ﬁqsatlemma'lﬂshopai bem’c\tesmgaiedARKZ T950T showed a

tatisticall her i Cld nce for hi gh bl ood pressure
(Rintgotaiing ﬂ'ﬁ&%’of&lﬂg 8% € $3BPIenci dence of more

h
(&) BRUAAITY MEGLHiRS sl & S 208 P HOARKD okt o
(d)hassepmi;rilg thenrigefor aGzardiayasoular tﬁlseasealnl particalar for high blood
nflcan associ ati ns bet ween qﬁ[{g’“ etic v rlants
ﬁ?é”{f‘e CRGUT nFSPE OSA%@'OB@&’F&W B?‘é‘i gYen E\RKz
shomn above are a clear indication for theinvol venent

of said genetic variants in the occurrence of
Adaethoshfes detesmining dae éisk of @ prisen tusuffenirgm arawtovascular

oBESER st B Bl CER- RSB 970 7 LPromooti

()i aer@mirsihg i béhétyberofeh@ AR}@gene@maqme?sorﬁ in vitro, and
cardi ovascul ar di seases particul ar high bl ood

(tar 6aR\ATNg hedata ebianedsia (abeP@ﬁfé?]QB’ﬁo@ Brognasénisssaid
gQFs%)n F%l{ ?P&évquﬂﬂg'al@ gl'%?di \vgption based on
t he presen I nding are descri

rther details
wherédwether detectiors peamn ARK2 Met298Mgtivaridtionlisgyrindggdorafor an

RSt el o H e R TSEhE G B AEMEh Biooo
p ARG GtEfosi AREEFbECIdSiOn AHAGIARSIRbSGE BR&HaT!

cctccggaaa gagcctgtca ccccatctge acttgtcctc 181
at gagccgcet ccaatgtcca gcccacagct gcccctggecc agaaggt gat

PRI P fdad S PR AR 55 ATt e
dasagie 88 phattideadicdllg dcive ceefgdundFona FrISEn 8aBeMa) frof a

361" at cgt ggcgc tcaaggtcct cttcaagtcc cagat agaga
cawipxpsgolgt dngageniropartionlor digft joad ayesurec sieaasis, vessel
ccaggcccac ctgcaccatc ccaacatcct gcgtctctac 481
aactattttt atgaccggag gaggatctac ttgattctag agtatgcccc
ccgcggggag 541 ctctacaagg agctgcagaa gagctgcaca
tttgacgagc agcgaacagc cacgatcatg 601 gaggagttgg
cagatgctct aatgtactgc catgggaaga aggtgattca cagagacata
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361 atcgtggcgc tcaaggtcct cttcaagtcc cagatagaga
aggagggcgt ggagcatcag 421 ctgcgcagag agat cgaaat

woQoergsiseac ct gcaccatc ccaacatcct gcgtctctac #81/EP2006/011220

21.

22.

23.

aactattttt atgaccggag gaggatctac ttgattctag agtatgcccc
ccgcggggag 541 ctctacaagg agctgcagaa gagctgcaca
tttgacgagc agcgaacagc cacgatétg 601 gaggagttgg

cagat gctct aatgtactgc catgggaaga aggtgattca cagagacata
661 aagccagaaa atctgctctt agggctcaag ggagagctga
oaglationcdritiocthrempotic @vérts, be fartditainginirgribet effmttlveness of a
gaggaggaag acaatgtgtg gcaccctgga ctacctgccc

e aDadH G GeY GRS cHeR BIsegaga kR gHAl B Bged
pFédsl as%ﬂoﬁ% é%ste 88&8&%%/8%8%10?9?aeéﬁt%camerem the method
ccct 'gaga gty caca caacgagac at cgccgcta
congiriceatiyd stppaasft aaag ttccccgett ctgtgcccat gggagcccag

T O A
tg)ggé%%ﬁ%"a A LEEall f&&%"&irﬁ poGHS 6F Bét%ff‘mmgétthe dosage of a

t'ct gt'cgctt 'gatggtccct dtcattcact cgggtgcgtg tgtttgtatg
t cpgagnad:e;ptn:zan)l activeaggmpaa nddaagajdaiersart badetagtrining the

cccg a%ct acct ctccttt tt 1201 ttaat aaagg

8 v(qr\% ia ig treatme
%&QP%FW&WM Rt eRY&RheSsage of a
pha:rrnamult'rma[by)aetiwmmnmmﬁmimmM@Q@KE@mc

trg}é'f?ﬁ%& Eﬁ@ﬂ%@%RE%YDRRRn mEMZQSMet variation.

GKKVI HRDI KPENLLLGLKGELKI ADFGWSVHAPSL RRKTMCGTLDYLPPEM E
GRVHNEKVDL WCI GVLCYELLVGNPPFESASHNETYRR

AvmvtqudﬁpAsithtw)@ pEEoRpAPiNERAPINgreased risk for a cardiovascular

AXRAEE WRANSIRA FRMLCEYASHOL B Mool Jf 09ccaggaga

gtagcagt gc cttggacccc agctctcctc ¢ tctc tctaaggatg
(;@1 degterairting dlge ggaatybeatf'czthe ARK2gene df aqwsoga‘m vitro, and

agac ctcc atct cct 121 caccct
(lagt:e \gegaas t@%aegqg @@f@?n aa@e& wcgq arson,
mmtegé&&ﬁﬁcaetggq@aaef SHARIES W@gsmeg 95&&6&9&%@%@6%@ an

ggagaat agc gt gggacac ccgacatctt aacgcggcac
utdreaxmiajtlstlgfoattd@aetdpu@agmdlgggsxgﬂa&measﬂ an gagticular high blood

PRE Ut CUP RO AoeRL AT RPN A LR v aaa.

aggagggcgt ggagcat cag 421 ctgcgcagag agat cgaaat
ccaggcccac ctgcaccatc ccaacatcct gcgtctctac 481
Usemnfan ARKZ2xrgteic ggatpining ga amie wg seguenee ageandingtcSEQ ID

N2 09000 ARG AR RIS SRRL M AR BET LA R e

cﬁﬁf@@éé}fdlﬁg naglelt aciiFequiehod ¢ediyy f@ﬂﬂiegARﬂ@pmgﬂgﬁW@nt
661 aagccagaaa atctgctctt agggctcaag ggagagctga

thegaet ige thpipradustgn o @ medicameitt derireating.e cardigyascular disease, in

pS AR} bfb%%gﬁr%%r% Qe Y88 S ARISHGT Gndfdt other thrombotic
ccagaga tgaggggcy’ ca cadaa gagaaggt gg atctgtggtg

egattsggagt g 841 ctttgctatg agctgctggt ggggaaccca

ccctttgaga gtgcatcaca caacgagacc 901 tatcgccgca

t cgt caaggt ggacctaaag ttccccgctt ctgtgcccac gggagcccag
TRE}, s3arEhfd@h tto%Fa"i‘tﬂaEé e@ﬁgﬂ%ﬂ;é}%t%émgéma variant of the
ggctgcccct ggcccaggtc '1 1 tcagcccacc cttgggtccg

ARIKZ pteiataccogdigg do $SEQ@ @bd‘i@cim at TACk vanantiaddhe ARK2 nucleic
tct gt cgect t _gtcattcact cgggtgcgtg tgtttgtatg
aF@t%@?‘in tg%@%ﬁéﬁi‘égggaa agaagggatc cctaactgtt

cccttatctg ttttctacct cctcctttgt 1201 ttaataaagg

ctgaagcttt ttgt SEQID NO 2 17 94 61 TCCAAACAGA
ATGGGTAGIC AAGGAAGATG TAGCCAGGGT GAAACTAATG CAGCCCTTCC
179521 ATCTCTTCAC ACCTGCAGGI GGACCTAAAG TTCCCCGCTT
CCGTGCCCAT GGGAGCCCAG 179581 GACCTCATCT CCAAACTCCT
CAGGCATAAC CCCTCGGAAC GGCTGCCCCT GGCCCAGGTIC 17 9641
TCAGCCCACC CTTGGGICCG GECCAACTCT CGGAGGGTGC TGCCTCCCTC
TGCCCTTCAA SEQ I D NO 3

R AR 7N\ 7R 1/ ZF™\1 AIPNN 771"\ N"T" A NS 2N A N"T"1 NSt /1 NI ZF=r=t 7T <N A1 N\ 71 R A ISR R 77NI"\"T" A A ™\ 7~
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MAQKENSYPWPYGRQTAPSGL STL PQRVL RKEPVTPSAL VL MSRSNVQPTAAPG
QKVMVENSSGT

WORDVLObR¥dR T1 DDFEI GRPL GKGKFGNVYLAREKKSHFI VAL KVL PKS@PEIIEGY1220

EHQLRREI EI QAHLHHPNI LRLYNYFYDRRR

YLI LEYAPRGEL YKEL QKSCTFDEQRT. VEEL ADAL MYCH

GKKVI HRDI KPENLLLG-KGELKI ADFGNSVHAPSLRRKTMCGTLDYLPPEM E
GRMHNEKVDL WCI GVLCYELLVGNPPFESASHNETYRRI
VKVDLKFPASVPMGAQDL | SKLLRHNPSERLPLAQ

24. AaaHRW/ESSERVINEREph BV utically active agemntddr the treanént of a

25.

26.

27.

28.

29.

chidibvancrBfisedss wistr G5 ToeBoR cdhRGeRe siary ok
(&P Pré\ddihgrart RR@%&iﬁ%ﬁ?\té}ﬁ%ﬁmaﬁﬁnd B@idasléiq%@n@lé iea‘égféﬁding to

position 298 of the human AR rotein of a sanp

a &R d1 NQ: JaareARKZvariant atthe amina@gicopositien 28 and/or the
wherein the cardjovascul ar._disease,d i gh. bl ood.

o SbbPenEnd RbE|Y A5 kTR ARk 2 RS o PaliaRy threot
(1) pFdviding-a tERe comipbafdaccording to claim1 or 2,

wherein the nucl eotide at position 950 is determ ned

(e)s meagstirinp s deteeting beribtiecngeef thrdesk carpaeundonthe ARK2

nR 1 N9 _aci t [ 08 i i,nad

s PrBln SRRR2 Vitehf of oBtnB Rl BOndig rubiclE eI iR

(@) &omting 3 comippiuadrsuitablefit ltike treatmednicofch bgrdicvasichiar disease, in

human. ARK2 protein has the nucleotide sequence of SEQ

| DPREticuar high plpod picssHre te)IRih g/ assekesrletion gadQrather

1- Wil human ARK2 protein has the am no acid
segbrgnce“gf&gﬁge'l DNO 7. 6 . The nmethod according to

any of the claims 1-4, wherein the nucl eotide at

ositjon 950 is determned by a pethod sel ecte .

THRNSOA Ao b gk 24 IRTER) Penend & A ggMe variant of
tHEARSD prdtéiREEcORARG 1O SEQ 15 NO2Y Yo7 aSTRI0T P&ridHUfehé ARK2

acid, a hybridisation nmethod and/or an anplification
nueleimacid accomhieg teShEA IBNQ@I&i m 6 , wherein the

nucl ei ¢ acid sequencing nethod is selected fromthe

group sel ected from pyrosequenci ng and/ or sequenci ng
Thetriethd® dtRLRIIAG t6 2MHiIMAE4 b 25 WHERIN ﬁﬁ@f&s@‘%@ﬁ?@@nd is provided in

| abel | ed nucl eotides. 8. The nethod of claiméo ,
thenhtarel of a geemiasd campaundribi@®hod i s sel ected fromthe

group consi sting of Southern blot analysis, Northern

bl ot anal ysis and/or a hybridisation nethod on a
ThVmeihodarcosding to anpef e Blaimef24c26 whéreimtier iBfloehdee of the test

anplificatjon nethod i s sel ected fromthe group ) )
ceawoLadiaiytherARKZ Ririgin ahARNE ¥ariantgranetneriaregsperaing nucleic
ol : : :
<P RaRRRY 7 R P E0kRRaR o Sl sy
claims 1-3 and 5, wherein the am no acid sequence at

it 298 1. termned b t.had | ected fror
ThRENEHOE Aecaring i9 SIBr2 4 WRRTRBUNRREI9R5E0HS assali an ELISA
(Ezyr e [ SIRREIN TGN B'sBH e it AARE{PTa aer_rﬁmgaét?g?ém%ﬁhgshéh&d

activity of the specific protein, pre y t

lardhamide fluoemimmenkiassey), st BRAL (gcintilatiorhpraxmityassay) or a
ﬂac'i@r% ng.to claim10, wherein the anount of the

apRe %&ﬁryotel n is neasured by a nethod selected from
the group consisting of a western bl ot anal ysis and/or

an ELI SA. 12. The nethod according to claim 10, )
Threnethedtacsording o claimf27, wheypicihe horpegenreeys assay is a TR-FRET

RS Glol BBt e i ARIEY I 4R 3.2 (Borescence
pbReisatibd) asslyl an®LPeAhmplifies lurbihesdont prekimity homogenous
according to any of the clainms 1-12, wherein the

agsgy)l an -G éenanes) fregmant gemplemgntalies) assayobf ggne assay.
cell, a tissue and/or a body fluid. 14. The net hod
according to any of the clains 1-13, wherein in a
further step the risk of a person to suffer froma

cardi ovascul ar disease is determ ned. 15. The nethod
according to any of the clainms 1-13, wherein in a

. o, oy s o T |
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conprises the steps of (a) determ ning the genotype of
the ARK2 gene of a person in vitro, and (b) selecting
woaophmssaceuti cal |y active conpound or det er mPaTrEP20d6811220
dosage of a pharnaceutically active conpound for said
person or determning the effectiveness of a
t herapeutic treatnent, wher t he pharnaceutically
active conmpound is selected and/or the dosage of a
pharmaceutically active conpound and/or the
effectiveness of a therapeutic treatnment is determ ned

or person havin RK2 Met 298\et varla i on.
30. TheFREHEA SGPr9I B Ayt Ghe CIATS 24 R eim e dietiacs carried
olit 8K ahMrrdy.car di ovascul ar di sease, mhereln the met hod
conprises the steps of (a) determ ning the genotype of
the ARK2 gene of a person in vitro, and (b) converting
he dat a obt ai.ned in n, ord entl th . .
31. The sl EpBBS In ety eh ot B 24sn0. w8 INboipiod is carred
oVtlisinhivibleé Tefd! | ndicator for an increased rlsk for
devel opi ng a cardi ovascul ar di sease, in particular

32. Thegnethiodcatcording e any of dhe slaims\2ds3 & whereinitheometias isrcarried
. 22. Use of an ARK2 protein
égﬁ‘t%p%dﬁésesx{g% no acid sequence according to SEQ ID
33. Thekméthed @cordingRKany af itled tlairhs tAae32nvhereat thié peshdd Brcarried
298 and/ or the corresponding nucl ei ¢ aci d sequence

ogbusiAg MISFOMMHCRRK2 protein or variant thereof for the
production of a nedicanment for treating a
cardi ovascul ar di sease, in particular high blood

34. Theansthod, acsbeding its any ef $tee clairok 2:1-83), winerieon thet imethod is a method

&E %ggotl events. 23. The use according to claim 22,
¢ pWéFF%ﬁW”Qs a Met 298Met variant of the ARK2
protein according to SEQID NO 7 or a T950T vari ant
of the ARK2 nucleic acid according to SEQ I D NO 6. 24.
35. Aanathdadior pfod;mir@aimgdiaapm fmdbattiemme;nt ataicaediagasaular

for the treat,nent a,cardi ovascul ar di sease,, where
disReshonnRAr UL Pabdtody SRESuRe Sofs, el e IRy Adlor other
tHNﬂﬁ%oﬁbQﬁ@h&;QﬂﬁﬁémﬂhBGnéﬁmﬂﬁhﬂﬁ ﬁ%ééih%%ﬂéﬁ@@ﬁ
according to SEQID NO 7, an ARK2 variant at the

(antawyiagiaut tees meatbed 2ggorsling tor anyief ther elaipe Adiddgand

(M e Rg i BRI et PELAT BB o, Bty

Oradtepestilé aarridts or alkiliancsutsstanbes.t est conpound on the
ARK2 protein or ARK2 variant or on the correspondi ng

nucleic acid, and (d) isolating a compound suitable
f f V.
36. Aprgré r'H?:e 550?@53‘?8%@/ o(fl‘hé gg%@%eﬁggtgé%@g ?@c?‘?nat:lé} as described in

tmmemﬁlcmtloandéludlrrgtmere)dahnmmot ic events. 25. The

nmet hod according to claim?24, wherein the variant is a
Met 298Met variant of the ARK2 protein according to SEQ
ID NO 7 or a T950T variant of the ARK2 nucleic acid
according to SEQID NO 6 . 26. The nethod according
to claim?24 or 25, wherein the test conpound is
provided in the formof a chemi cal conmpound library.
27. The nethod according to any of the clainms 24-26,
wherein the influence of the test conpound on the ARK2
protein or ARK2 variant or on the correspondi ng
nucleic acid is neasured or detected in a

het er ogeneous or honobgeneous assay. 28. The net hod
according to claim 27, wherein the heterogeneous assay
is an ELI SA (enzyne |inked i muno sorbent assay), a
DELFI A (di ssoci ati on enhanced | ant hani de fluoro i mruno
assay), an SPA (scintillation proximty assay) or a
flashpl ate assay. 29. The nethod according to claim
27, wherein the honbgeneous assay is a TR FRET
(tinme-resol ved fluorescence resonance energy transfer)
assay, a FP (fluorescence polarisation) assay, an
ALPHA (anpllfled Iun1nescent prOX|n1ty honngenous

S —— o T



