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WO 2006/114093 PCT/DK2006/000212 PRO-DRUGS OF
WOI?\?é})léll@lglggL-2-YL-BENZAMIDE DERIVATIVES. FIELD OF TH| T@szﬁ/ 00212

I N 5 The compounds of the present invention are pro-drugs of a

class of N-thiazol-2-yl-benzamide derivatives having affinity for the

adenosine 2A (A2A) receptor. The compounds revert into

A2A-antagonists, which are useful in the treatment of neurological and

psychiatric disorders where an x2A-receptor is tmpucarea. Examples of
PRO-DRSEGHS SRWIGTE BA 20D -1eVE pRIE N/ MIFINEEIRIY REIRESHN's Disease

(PD), Alzheimer's Disease, Huntington's disease (HD), epilepsies,

cerebral ischemia, haemorrhagic stroke, neonatal ischemia and hypoxia,
FIELD b THEh INMENETONhage, traumatic brain injury, brain damage following

cardiac arrest, and for the treatment of depression and psychosis

disorders. 15 BACKGROUND OF THE INVENTION Adenosine is present
The conipaihdeld, rchreiegneveotisramd ghedofign arhacliias of datlisms Bhareerivamide

N I ' [ [ ical T ' .
e ST AP PU R R . L A0 S o
Agp-ant@pristeirwbiuphkrd rscéptinsheOresment edosinregisplomsdhpss et disorders

oned . racterized, At ARA AZB apd A3 (Fredhalm BB et al.. oo o
where %‘lgﬁﬁ‘aco gé%.?ﬁgé%eﬁgéi&%-f% } %e%ﬁéfr%?%?ﬁace‘%%? S|gn§T§r§‘g © pz);;)
implicatpdthvealerkimsos thistosmioh dtlehanpengitiscansd Aeniaeprorglisease )
epﬂepsi&é}‘%%é};%?é]'biﬁeﬂeﬁii&deﬁﬁ’éﬁi&rﬁg@%ﬂl&éﬁ%&ﬂaﬁzﬁdﬁ&ﬁﬁm%.%d hypoxia,
activating it (Olah M., Stiles GL., Pharmacol. Ther., 2000, 85: 55-75). 2
subaraciipist brereeshesinEsucabobsimiriwEchr e siendgafelionpg cardiac arrest, and

for the tﬁ@ﬁ%ﬂ%’f"%@@éﬁ&&%g Mosid kol aegets, 2000, 4: 635-644; Rosin
DL. et at, J. Comp. Neural.,” 1998, 401: 163-186). The receptor of interest

here, A2A, is predominantly found in dopamine-rich areas, such as the

BACKCRSAUREN SR SeraPpgoRisiNgtriatum and the globus paliidus, in various
mammals, 30 including humans. The basal ganglia, with the striatum as a

central component, are involved in integration of cortical, thalarmic and

AdenosHPRiGiRIgENRlIgN L1 oduRRMOIRLRANCMUIBL T FMSNAEEE organisms where
) Svenningsson P. et al., Prog. Neurobiol., 1999, 59: 355-3962‘. WO L
it mod%%/glmp@ﬁmgmmg@ogmﬂ processes. The action of adenosine is

mediated by specific receptors, which belong to the family of G protein-coupled receptors.
Four adenosine receptors have been cloned and characterized, Ay, Asa, Agp and Az (Fredholm
BB. et al., Pharmacol Rev., 1994, 46: 143-156). The main mtracellular signaling pathways
involve the formation of cAMP, with A; and Aj receptors causing inhibition of adenylate
cyclase and Az and Agp receptors activating it (Olah M., Stiles GL., Pharmacol. Ther., 2004,
85: 55-75).

All of the adenosine receptors have been located in the CNS (Impagnatiello F. et al., Emerg.
Ther. Targets, 2000, 4: 635-644; Rosin DL. et al., J. Comp. Neurol., 1998, 401: 163-186).
The receptor of interest here, Aga, is predominantly found in dopamine-rich areas, such as the
basal ganglia components; the striatum and the globus pallidus, in various mammals,
including humans. The basal ganglia, with the striatum as a central component, are involved
in integration of cortical, thalamic and limbic information to produce motor behaviours (for

review see Svenningsson P, et al., Prog. Neurobiol., 1999, 59: 355-396).
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2 In the striatum A2A and dopamine D2 receptors are found closely

co-localized on the striatopallidal GABAergic neurons, formin%the
OL8%aMé8% hdirect output pathway from the striatum, which isERbaRERYf{ 000212

motor inhibition. A2A receptors is believed to contribute to control of
motor behaviour by modulating the neurotransmission of GABA,
dopamine, 5 acetylcholine and glutamate in various ways. Currently, the

In the iRiRARGHOAS,DehNCEFpARMMBND, DR cEpeaplai, doshid RRISK ascthecalitiahson the
. A2A gonists, are of great interest in the treatment for Parkjnson’
striatop L AT R O O 5 88 T A eV AR from the
striatun CRARMIArSs iniesRaiddniealibanshiitRgonisticaltepilts thetaRewgk piotsntiribute to
causing a decrease in affinity of, the D2 receptors fqr dopami n .
control G Rl PR ol RIETRIGE 108y BRCTRERFRERS oottty fgpamine.
acetylcHbiént eangot-ehilaikinesivssdiesasCufdiathatie jntéddtiantabemists Mgyand D,
be capable of enhancing the effect of clinically used dopamine agopis
receptor ot L DB L A o BB EREIGe O S Ly fhs Sretment
for Parkamdniefdisnse sROY evhishérvgvaR chectsen i# Sopenaine Tesmbds The A4 receptors

. Pharmacol. Sci., 199.7,.18; 338-344: Svenningsson P..et al., Proq. . .
meract sl Riogeegrsusly il B DS R R aceifbe ggpfnts of
the D, 8&eptns358) dpBelectiveA3mebsjior Aonists anttaguaginisty hbwaseful as
been widgly described | I olegi ioural and .
! 1 b
monom%rgg?’oﬁér%?é%t?\rl%aexB%triﬁeﬁ%@%@?&eﬁ%ﬁd Qngo% %??n{’ﬁ” p%f rﬁg?é%gﬁglrs S mmay be
capableref/mbsrsieg MicheffdsonfRJinétadly, TsehdoPnznnagohissi anborrase the time-

. -344. Rjhei |, Prog. wohial ' -g;nq@éhd
i G B e BG5S, ST P e
PJ. et Bhafnenblofiaeoot5453131998). The BiSHititciuctomesoe Encch2h. Prog.
Neurobl&C eﬁ@ﬁ? £ ?g“:g B%a;r%%(?@cl %EC}’E}”%%% gis?ﬂ%ﬁ%ﬁl‘f@@:@@%s 3).

receptor antagonists as well as AZA receptor agonists induce ‘catalepsy,

which is counteracted by A2A receptor antagonists and D2 receptor
SelectivAIORISISLESPRCIVEN (REe ZRaSVERINRARION Fnk! Bbedh 00 ORIl rbed 1
Selec 1999?"’59’:r 352%96%nd Refs therein)g%’&%)mising anti-;arkinsol?q\lzi?a%‘rll effects oo
pharmaesflpgnate hebi el geris e WAPECIEe R\ CRRRIReRS rddTesiEAlaepd non-human
primated MESUIRHORR: 0! RXABRISoIPPIN 2 Gt1SB2BYs Pharmacol. Sei., 1997, 18: 338-344;

. (2-(2-furangp-?-(z-phenyleth )-7H- o
Ribeirogyragbrifa & 1{‘@@%@@%{%@@%@&&% Enati@py-Gobgrmaco, 2001,
56 87-48: MNP A 3ish J. Pharmacology, 2003, 54: 313-326). _

dimethoxyphenyl)ethenyl]-1,3-diethyl-3,7-dihydro-7-methyl-1H-purine-2,6-d
ione), enhance contralateral rotations, elicited by a subtreshold dose of
The cld§YQHRPRHBH RIS IODALRptors can be clearly exemplified in models of

catalepsy, where D, receptor antagonists as well as Ags receptor agonists induce catalepsy,

W

which is counteracted by Aza receptor antagonists and Dy receptor agonists, respectively (see
Svenningsson P. et al., Prog. Neurobiol., 1999, 59: 355-396 and Refs therein).

Promising anti-parkinsonian effects of Aja receptor antagonists have recently been reported
by many investigators. For example, both SCH58261 (2-(2-furanyl)-7-(2-phenylethyl)-7H-
pyrazolo[4,3-¢]{1,2,4]triazolo[1,5-c]pyrimidin-5-amine} and KW-6002 (8-[(1E}-2-(3,4-
dimethoxyphenyl)ethenyl]-1,3-diethyl-3,7-dihydro-7-methyl-1H-purine-2,6-dione), enhance
contralateral rotations, elicited by a subtreshold dose of levodopa, in unilateral 6-OHDA (6-
hydroxydopamine) lesioned mice and rats (See Ongini E. et' al.,, Drug Dev. Res., 2001, 52:
379-386 and references therein). Furthermore, KW-6002 significantly improves motor
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hydroxydopamine) lesioned mice and rats (See Ongini E. et at., Drug Dev.
,.2001 52: 379-386 and references therein). Furthermore, KW-6002
Wgs%%ﬁf‘c%‘rg Y improves motor WO 2006/114093 PCT/DK2006/56851%2146/000212
impairment induced in non-human primates by MPTP, without causing
dyskinesias, that is commonly described for long-term treatment with the
dopamine agonist L-dopa (Kandaa T. et al., Ann. Neurol., 1998, 43: 507-

impairhdst 000NN nehaludieureleayesl BY NPT PLe/RhbaY CavkiaBddydiiiféahs, that is

Exp.,Neurol.,, 2000, 162: 321-327). 5 Thus, A2A receptor gntaggnist
commoaifmea?s&?gf?éﬁﬂmg%ﬁﬁataﬁ@s i EaRRISNL kP (Kanda T. et

al., AnRalients’ singesthey: TN TGt TAlyHEHER S et ENBRISIOERP ARSI UE73-1677;
Iso to slow down or, Rrogress of the disease by promoting cell
Kanda ?uﬁi 1.%roﬁﬂ\l‘g'ﬁ%ﬁ{’o@é%e%@fgggagF&ZA receptor antagonists have
recently been reported in in vivo and in vitro models of different
eurodegenerative.diseases (for review see: Wardas J., Pol. J. L
Thos, ASp At SOREBOIN 3 8 d AL A RTR RS ISy Bgietion
of PD bdferd 080k th2f saatagohisidyhavecbesn shownts henpdrireprdtectiieim siow
different PD models like.in MPTP (1- methyl- .
down of B e SO oh the e, P OERE e BPEbHD A lesioned
rats. Here, is KW-6002 prevented functional loss of dopaminergic nerve

terminals in the .striatum as well as prevented gliosis normally induced .
Neurop R T A e BRGSO SR g v and
in vitr 6®@30; Hidithet. mabddhductdbveafist@es, Bor S18yKsaddMardssal., Pol J.

Ann. , 4 5 13; bl . I
Pharm g A P a e ST e e B TR b 1S5 R0,
antagomigjsehiehesimsbdets of beunringronts 20 disedistr ntr ST HDodWslélse in MPTP (1-
mety 1 B e il DAL Y g, Hler,
KWéQ@ﬁd?mmtec}ﬁmg‘égnmqunf du;@ﬁ!@inpmiaineﬂa@stc?m@ggi,@g;h@ $6ig08: as well as
prevent':e)&)pgﬂtfsi§tiﬁ) "Lﬁ%%dZg%n%z:dég%%fégzg)n%%%%g't'gﬂe&z . et al, J

receptor antagonists have shown to decfease neuro ell death after

NeurocgerebrdlideBBnA83r7 neorimshdid. &8 bt rdvadggerbikPiad . VHilisanda T. ot
al., Anr%\gg%zjrg?o ) -19’9%}29@555@;5%,6%éid\é_’f&ﬂ%‘?'éfal?tﬁ'wé&%ﬁéﬁﬁ%&s, B4(6):
, 9(17): 3955-9). A2A knock out animals have been reported to be
1398-4 hpdtetiadlffo A HEE nAERF hYpoxie YsERed iR apipaumsiEnt ToedelscHefpptington's
ciiseaseg?l?@% ErrehaldNeyioRRatRA5a 00 K- a% indbRY 341338 feheriFa®ls using
adenosine Ags receptor antagonists, with a decrease in striatal cell loss and motor changes
(Reggio R. et al., Brain Res., 1999, 831: 315-318; Popoli P. et al.,, J Neurosci., 2002, 22:
1967-1975). In addition, Aga receptor antagonists bave shown to decrease neuronal cell death
after cerebral ischemia in neonatal and adult rats and gerbils (Gao Y., Phillis I'W., Life Sei.,
1994, 55(3): PL61-5; Monopoli A. et al., Neuroreport, 1998, 9(17): 3955-9). Ay knock out
animals have been reported to be prdtected from neonatal hypoxic ischemia and transient
focal ischemia (Bona E. et al., Neuropharmacology, 1997, 36(9): 1327-1338; Chen JF. et al,,
J Neurosci, 1999, 19(21): 9192-9200) and from 3NP (3- nitropropionic acid) .induced,
presynaptic, neurotoxic glutamate release (Blum D. et al., J Newrosci, 2003, 23: 5361-5369).
The protective effect of Ay, antagonists against neurodegeneration by glutamate release has

already been shown in a rat model of ischemic damage to the cerebral cortex (Simpson RE., J
Neurochem, 1992, 58: 1683-1690 and O'Regan MH. et al., Brain Res, 1992, 582: 22-26).
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J Neurosci, 1999, 19(21): 9192-9200) and from 3NP (3- nitropropionic
id) induced, presynaptic, neurotoxic glutamate release (Bl .etal.
wo %@l%élrgﬁggl 2003, 23: 5361-5369). 30 The protective effect FURKiB 00212
antagonists against neurodegeneration by glutamate release has already
been shown in a rat model of isghemic damage to the cerebral cortex
(Simpson RE., J Neurochem, 1992,58: 1683-1690 and ORegan MH. et
Protectign byrdin RBELLGTS Bavalzo BEN WD R60 GiliAAA8/ RETIDIA)66/H08hade] of

bFGF ishirioiegianh '%::F‘é}ﬁg i en-reported in primary. .
astrocytes, In %S%gt mode gfﬁ g‘ﬁ%@%ﬁ?&%ﬁﬁfﬁ%ﬁg n aorgay oﬂ&ybléjtac erebrgl
granule selgidEG5-95mddmaseineilibtoidiyan cevetnal aplthdetalicallsfQEGapanit shce
ultur QA induicegng | gellidgath jn pic slice culiyres
s Brambilla R, g? %ﬁ.’?%I@?ﬁéggc?é%s%%ag%z{%gﬁ%rﬁg%Egaeﬁt’ca%' gjr armacol.,
2003, 138, 43R 209 sTebene ME: spalz-£809/ PhisamaddT, 2603) 284257).
Pharmacot, 2002, 253-257). Adenosine is involved in modulation of
_sei;u%Drag.unow M. et al., Epilepsia, 1985, 26: 480-487), and
AdenosiggiscBHRiKsY defradylatiemn i meizwssi de siacy. M2 Ataitagpiigtsiant 985, 26:
480-487MmoshHatafiesspiarsivteragtian (QKangfM 64T W BUr- L Pharm., ;
?998, 362; 17-25)Sto and an A2A-antagonilslg§c&§§§jdth\g{?et%}Unﬂr}ﬁﬁgﬁ g?gdmst can
modulate ¥seanign IRICEREIRY (VebiepiMpSoand &-cfun. EEATPNIMBGAZ: 17-25)

and an ALY htSr 3Rt 2huld thb Ay QRAHRNIEB RN, Neridead, S -ﬂeé»r?g[g%te%o G. et

Al B 29-4%%Collectivel?y, A2A receptor antagonists can efficiently
» Bur. ol HEARTITERrors Trom Adfious L thims e Uk ifkitleedrmelirSdbenst Ston 1997,
825: 30-@8bbracchio MP., Cattabeni F., Ann N YAcad Sci., 1999, 890: 79-92;

Ongini E. et al., Ann N YAcad Sci., 1997, 825: 30-48). Adenosine and its

analogues induce "depressant-like" effects in animal models of psychiatric
Collectivhibgrdgisrdvipnir BitagbalstBehaviaurasChrotd84:itRB.A0R908s from various
forms Oﬁ/}/é)o tsoréJC. et at.,é%ehav, 20 Neurosci,, 1998, 112: 399-409). Moreover,

ReSE BRUCRE arSSREre i ARt B M B ettt bR b He Kofad Sei.,
1999, 89(e KRR, dntagdMsts 4V ider MC gtal SBeheoBms BesgR001, 120:

203-212). Further studies have shown that treatment with adenosine or 2-

. chloreadenosine increased jmmobility time in.the mouse forced swimming_
ﬁfdcnosn%gs ,gﬁgst ef amma 88efi8¥”i?§mt§i§§6‘?1 5&78?%1?1’9 wRnEhsedele iy chiatic
disordery Pikisoit RE). ettadl, Bxfely fieu2esHhaenacotybher el W éodad: B2 eB26) Behay
Neuroscis Y868, PIAPURIRN AR R MG Aot "SRRI S B 1o be
reversed by adenosine Aj, receptor antagonists (Minor TR. et al., Behav. Brain Regs., 2001,

120: 203-212), Further studies have shown that treatment with adenosine or 2-

chloroadenosine increased immobility time in the mouse forced swimming test, another
animal model of depression generally considered reliable (Porsolt RD. et al., Arch Iz\et
Pharmacodyn Ther., 1877, 229: 327-336),

Several compounds with dual affinity for Azs and A, receptor subtypes, known as the 4-
aminof1,2 3}triazolof4,3-a]quinoxalines, has been shown to be active in the rat forced
swimming test (Sarges R. et al., J Med Chem, 1990, 33: 2240-2254) indicating antidepressant
activity of the substances. Most recently, Aga receptor knockout mice were found to be less
sensitive to “depressant” challenges than their wildtype littermates (Bl Yacoubi M. et al., BrJ
Pharmacol., 2001, 134: 68-77). Consistent with this data, the Agy receptor antagonists
SCHS58261 and KW6002 reduced the total immobility time in the mouse tail suspension test
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amino[1,2,3)triazolo[4,3-a]quinoxalines, has been shown to be active in
t ed swimming test (Barges R. et at, JMed Chem,
WOZ%%(@ %254) indicating antidepressant 30 activity of the subst{;%%%Kﬁﬂ%‘g?%m
recently, A2A receptor knockout mice were found to be less sensitive to
"depressant” challenges than t@elr wildtype littermates (El Yacoubi M. et
al., BrJ Pharmacot, 2001, 134: 68-77). Consistent with this data, the A2A
(El YacmabeMoreaata@nxérBhﬁﬁh&ﬂzaﬁfbndlWﬁ@%eme%t@mw SCH58261 and

I OB e (R Sh AP oA ot B 2o}

etbyi)phﬁﬁe?ﬁefEhém@gndlsts ﬁﬁidSSﬂﬁDbddyMl%ﬁhﬁstered to mice previously

e N A IS S T s o

were selpitiwabyebiodsior sbrde fbelibrsbrasriginighisrmudielliEliMecodtileM. et al., Br. J
mmobility of mice that 5 were selectively bred for
Pkama%%l Jfessnes?,%ln this model (El Yacoubi M. et at., Br. J. PharmacolL,
2001, 134 68-77). Studies using A2A knock- out mice suggest that these
Studies SIS SO A DIUPIEHLESAONSE iy PRICDIIANIS 5
e amp etan?% and coca?negg spi téﬂ% agct that helrgéégfregs%ﬁﬁgﬁ&e%ome o
psycho-$iinuilsgtamirdbias enbhaambe m@@pmgea@mmé@b(@aéﬁm expatssion and
binding NAHASCr B900nT 2 Axdfios MOLRAMRLIARHAN 9P oL AP R80PI 2000, o7:

has been shown to selectively attenuate amphetamine-indiic

195-204heMipvraryeal deafivativonafChenrsrenior hascbeopsyshvpiarsakectveip Go@nuate
mphemaﬁné%&éémﬂmoeeﬁ%&%amac@&mﬁ hoyy reguees i, é@:ﬁﬂgm

| of the acoustic startle (Wang JH. et al., Behav. Brain Res.,”20

2003, 2814@%&%#)%@%@% Stterkaaskgusmisa dr v ivdvsydraitio end Pl of the
acoustic SHFNErWHRROHISfQuUNg in stusligs, WhereaRarmacelogissh) hiockade Bhen used

A2A recerp()tors with a selective antagonlst completely abollshed pre-pulse

to deteciHRmRhpts agings Fusthsr sapppipde foved Jagstpdissyppre pharmacological
blockadd HChOstimudantssSuEmhas MK=8RL aﬁﬂﬁr&ﬁ@@t BhRiRe-{ale R KUBEPLhre-pulse
n

startle and PPl in A2A KO mice éWa § et al., Behav. Brain Res.,

inhibition (BB Npesh 1. 567 Syrese, TRESa 08 A0k e herrhogiaslantsapuch as MK-
801 andadBPRSINEIAL AalRCERICHISIRUARISES alY PRPRGHCAlY IMOdUIBENWang TH. et al,

mesostriatal or mesaocorticolimbic dopaminergic pathways, may possess

Behav. Brginkate < dfdidVamipeychotic properties,

Thus, the available evidence suggests that adenosine Ajs receptor antagonists, by specifically
modulating mesostriatal or mesocorticolimbic dopaminergic pathways, may possess

antidepressant and/or antipsychotic properties.

Bastia et al. describes in Neurosct Lett. 2002 Aug 16;328(3):241-4 a study of the effects of
A(1) and A(2A) adenosine receptor ligands in a mouse models of pain. Several publications
concern the relating between the A2A recepior and sleep, e.g. Gallopin T. et al,, 2085,
Neuroscience 134, 1377-1390 and Huang Z.L. et al. 2005, Nat. Neurosci 8, 858-859, and
Methippara MLM. et al., 20605, Am.J Physiol Regul. Integr.Comp.Physicl 289, R1715-R1723.

In the following, examples of publications concerning different uses of Apa receptor
antagonists are given. US 20040138235 suggests use of A, receptor antagonists for treatment
of restless leg syndrome (RLS). WO 02/055083 suggest use of Aza receptor antagonist for
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25 Bastia et al. describes in Neurosci Lett. 2002 Aug 16;328(3):241-4 a
study of the effects of A(l) and A(2A) adenosine receptor ligands in a
mouse models of pain. Several publications concern the relating between
the A2A receptor and sleep, e.g. Gallopin T. et al., 2005, Neuroscience
134, 1377-1390 and Huang Z.L. et al. 2005, Nat. Neurosci 8, 858-859,
Atteratth WeflippHiap&haMivetyalliz0er AMIIHRNysBénefits of Adenosine A,, receptor

gRe%%l'-- te r.C.o.mi).Phﬁgipl 289, Rijl -RleéﬁZ?Q 0 IntpzeAéo lowin Ph :
anta g & B AtGHSESS IS TN g st Useys 8F Al Brddpiy Pharmacology
2005aiap 0nists are2oiven USSP Ba40d38R 3D s8ggeats BskaofAdABeteescarch 2005,

nists for trreatmenpt of restless leg,syndr RLS), WO 02/055083

159, TR B KA B P b o Sr & AnevlsFeCifyss. DPig Discovery.
2006H g ractidty Disormé4téA i R)eBehefits@hAde nosing A2Aikecaptas, and suggests

antagonjsts for cqgnition is suggested in: Prediger R, D. S. et al.,
among G PR T A AR oTSE) SO EOBI SN Do i Sh BT R RS

D. S. et al. Behavioral Brain Research 2005, 159, 197-205. A review by
SUMNCORSOD K I BANGENT I0Ature Reviews, Drug Discovery, 5 2006, Vol.

5, 247- 264 relates to adenosine receptors as therapeutic targets, and

suggests ong other the use of A2A receptor antagonist for, migraine
The Rt A 2ot At REE. 'RURARY BFTHETNVENTON 1 HapIo el aqucous
solulehjectiveabthadresbivhi avemtiapasi i prokeda preedmpigs. with improved

agueous solubility of compounds, which are antagonists at the A2A

receptor. Accordingly, one embodiment of the present disclosure relates
AccoatmglompeundadimtotniiiadpeSeAt Bikldsuwhestie Yiisaacgropmpundtivith formula 1

formulallROSOR'20R2R8~NO R3HR5 R4 2511

A-B-Z
I

wherein 7 is a group with formula II

Re
/}\S O R?
2
R N/\Q\N R

R3 Re®

4

R4

It

or Z is a group with formula ila

1

Rg
38T .
AN Y Yo
l]il/u\
R4
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or Zis a group with formulallaR9 30 SOR1 R8IR2ZNNOR3HR5

35 R4 7 lla wherein R'-R4 are independently selected from hydrogen,
halogen, C-6-alkyl and C1.6-alkoxy; RS5 is selected from the group
consisting of C.8-alkyl, C3.8-cycloalkyl-C-5-alkyl, C3.8- cycloalkyl and
C1.6-alkyl-phenyl; 5 R8 and R9 are independently selected from the group
consisting of hydrogen, halogen and @4. 6-alkyl; * indicates the atom

attached to B; Ais sotlati g group; B is a linking moiety or a bond; 10 _
whe g e et e B D L PSR OPOLTE L s e Crccalkoxy:
R® ithesteisdaravigediaecoroppusshwithriorotula, |, AHBAZ ¢igWhareing-is,a-alkyl, Cs -
grpup ng&formul IIh RO.SORRz R8*~-NR3HRS5 R4l
cveloalkyl and C.-alkyl-phenyi;
R® and R’ are independently selected from the group consisting of hydrogen, halogen and C,.
s-alkyl;
* indicates the atom attached to B;
A is a solvating group;

B is a linking moiety or a bond;

or pharmaceutically acceptable addition salts thereof.

In a first aspect, there is provided a compound with formula |

A-B-Z
1
wherein Z is a group with formula II
RS
~ R?
REINT 0
N/Lk 5
R? H R
R4
I

wherein R'-R* are independently selected from hydrogen, halogen, C,.¢-alkyl and C,_¢-alkoxy;
R’ is selected from the group consisting of Cig-alkyl, Csg-cycloalkyl-Cg-alkyl, Csg-
cycloalkyl and C,_¢-alkyl-phenyi;

R® is selected from the group consisting of hydrogen, halogen and C,;.¢-alkyl:

R’ is selected from the group consisting of hydrogen, halogen and methyi;

* indicates the atom attached to B;

A is a solvating group selected from the group consisting of: N-unsubstituted or N-mono-, N-
di-, or N-tri-substituted amino acids, di-amines, mono-, di- or tri-phosphates or esters and/or

salts thereof, sulfonic acids or salts thereof, di-carboxylic acids or salts thereof, aldonic acids.
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wherein R'-R4 are independently selected from hydrogen, halogen,

Ci.6-al.kyl and C,.6-alkoxy; RS5 is selected from the group consisting of

C.8-alkyl, C3-cycloalkyl-C16-alkyl, C3.8- 20 cycloalkyl and

C7.6-allcyl-phenyl; R8 is selected from the group consisting of hydrogen,

halogen and CI -6-alkyl; R9 is selécted from the group consisting of

hydrogen, halogen and methyl; * indicates the atom attached to B; Ais a
keto3@bAUNGaQURselpCtod fromithe 9rouPcQNRIBling Ghatinaulsituted Oteols; or

N-mono-, N- 25 di-, or N-tri-substituted amino acids, di-amines, mono-. di-

combipgH NI JEBTsale SUSH SStEFECARRIR Istmenth apiht 08 iBPRE ARTer Rrasahates: and B is
a linkheyaeli&i-eatbeuylic.acids o saltathereaforidonigacidsuibarkstqgidonic

acids, 0- or N-glycosides, polyalcohols including alditols and ketols; or

combinations thereofr ugh’as glycosylated a{ﬁinq:dci@s or glycosylated

phosphates; and B is adinking moiety or a bongwheséip B is a linking

moiety with formula 11l r N2 Re R7 R5 R' O ~0#0%# 5111 IV wherein

R6-7 are independentlyiﬁ['elected from hydrogen angd Ci_6-alkyl, e.g.

methyl; and * indicates’the atom attached to Z, and # indicates the atom
wheraltaRMedrtoAichatbet erahoditngois, the-@resent disglosune dglatesiiora

compounds with formula | as defined. 10 above, which co und revert

ond R ST SRul e b B BBIRUSLIE AT HETAF trivuia v.
ROSORR2 I5RNHR3/NR5 R4HV 20 wherein R'-R5 and R5-R9

In otlihaverthedsanes meaptagasidelinedaheieies for Gompounds withalbetheh | as defined

aspect, there is provided a salt of a compaund as.defined according to t
abOV%TS\Pi’gl(gh compom?cg revert under p%yszo ogzgaq congitions PIHO a compou%(]i Wptg general

formula V,

RQ
pBP!
2
R N/)\i?i RC,)
H o ijJ\RS
R H
v

wherein R'-R® and R®-R” have the same meaning as defined herein for Compound 1

In another aspect, there is provided a salt of a compound as defined according to the first
aspect.

In a further aspect, there is provided a compound according to the above for use in medicine.

In another embodiment, the present disclosure relates to the use of a compound with formula |
as defined above, for the manufacture of a medicament for the treatment of a disease where an

Aga-receptor 18 implicated.
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aspect. In a further aspect, there is provided a compound according to the
above for use in medicine. 25 In another embodiment, the present
disclosure relates to the use of a compound with formula | as defined
above, for the manufacture of a medicament for the treatment of a disease
where an A2A-receptor is implicated. 7b In another aspect, there is
provided the use of a compound according to the first aspect for the
manufacture of a medicament for7the treatment of a disease where an
A2A-receptor is implicated. 5 In still another aspect, there is provided the

In angeh PR niBEEHY RIEUHERHG T 1R & b VRO e AALTE St St aspect for the

maniMedicaraent ferethestreatnient:nt adisaase sglecteddiom e grauP A, -receptor is
consjsting of Parkinson's Disease, Alzheimer's Disease, Huntington's

impligpladse, epilepsia, cerebral ischemia, haemorrhagic stroke, neonatal
ischemia and hypoxia, subarachnoid haemorrhage, traumatic brain injury,
brain damage following cardiac arrest, depression and psychosis 10

i sif gariere aFRSTE BRBHRPRS I, e I8 It G RIBAYRES Arsardine dBrtisathinye for the

mandEERKding daipcabrwe far thardmanstastu ot americamsihiehdNBoup consisting
) consisting of Restless Leg

treatment of a disease selected from the group less |
of Pg{fﬁ%%we (REE5eschizBpREnta, [AsERE; gf&fmem ablisEahigFAifes s cerebral
ischesgin)nolenee:hnaicelefisy, MaitAteohon P eldtiyyperaciivii Lisdefacmorrhage,
(APHD), neurodegenerative diseases, cognitive deficits, and memory )
Hraun g BHE: o P9 BrévidEdth A TSE of EPEeRFEBURS Psychosis
disordegording to the above for the manufacture of a medicament for the
treatment of one or more of the following conditions in 20 patients with
Parkinson's Disease: RLS, depression, cognitive deficits and memory
In yeprobldstsasireanaiber iemhkodtisteni be presentgisalaswerélaies @aabove for the

armaceutical.composition comprising.a gompound with formula | as .
AU S 0 i O BERL AAISFEE ISGTARTgm e group consisting

of RphdssnaleytisahcanRoSRIDR)ComIEHS G LoaHRENE accsliding tashe:firstigraine,

aspect. In a further embodiment, the present disclosure relates to a .
SOmIQERE ] GFTEATRE = (HEBAse WREHS SR e CaMRSFAET icaiatgrder  (ADHD),

neurcipprising aditmisitateniol adbecapeiticalbhaseentabiens.

In a further aspect, there is provided the use of a compound according to the above for the
manufacture of a medicament for the treatment of one or more of the following conditions in

patients with Parkinson's Disease: RLS, depression, cognitive deficits and memory problems.

In another embodiment, the present disclosure relates to a pharmaceutical composition

comprising a compound with formula I as defined above.

In yet a further aspect, there is provided a pharmaceuticai composition comprising a

compound according to the first aspect.

In a further embodiment, the present disclosure relates to a method of treating a discase where
an Aps-receptor is implicated, comprising admunistration of a therapeuticallv acceptable

amount of a compound with formula 1, as defined above.
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30 amount of a compound with formula I, as defined above. WO
200@%/114093 PCT/DK2006/000212 8 DETAILED DESCRIPTION OF
WOERIRER TION WO 2005/039572 describes N-thiazol-2-yI-BETZX g/ 000212

derivatives having affinity for the adenosine 2A (A2A) receptor, The

inventors have now found that some N-thiazol-2-yl 5 benzamide

derivatives having high affinity for the A2A receptor as A2A antagonists,
DETABREIF mrscteirat OwW oF agie ausyImNbinand that these compounds

can be prepared as bio- reversible pro-drugs with significantly improved

agueous solubility. Limited agueous solubility of potential drug candidates

WO 20054y398ver absdrtippatitien! 10 elapnidatintiomedidavieptsiingy for the

adenosi g A& oaS Lot 5 BB Hh S ALIPE IBGLIS A TR

benzandfiestrBiogies Mainbyihamfiared foy théon, sobdafity af the, dmtggcaidicate.

Derivatisation of a drug, as.a bio-reversible pro-drug is a means of .
characigfya G I A" T RAITEATROPA SGer ETBREITES S B Riperetiar B
reversilgjepesadirefe withesi seidichiebigmpfoRed-anugsysediwbilByndgaard, Elsevier,

Amsterdam, 1985; also see Ettmayer P. et al., J. Med. Chem., 2004, 47:

2393-2404). Derivatisation of an insoluble drug as a water soluble,
Limitediaqeveusibdelylridigrugf ispateat@imgtef thisisbhee pigFeistverdly, dramtper their

Advanced Drug Delivery-Reyi 1996..19: -7 0] Hidies of
el R R D) Heit i RUed EaretogPOlp S, Plcis of o
drug cqudidphosqunie, deishasvidatidin ke ohtagn Migh Sposurdistelta and . therefore, these

._.Pharm. Sei. 73; -8 ' ent to the drug or
studies grll% gc%ér%?%%%%%%%% %igwé%%%%g g.%gtye al. %?#lntaég%{t?ﬁcal Research
1998, 15:7, 1012-18) to improve their solubility and bioavailability.

Derivat{li;%éﬁ%f%fgiuﬁ%? &0 gﬁgz?af&%ﬁﬁ@??gﬁﬁ%’ivﬁ 9 %ﬂngfeﬁﬁgoming various

sorption ¢ cteristics (Mizuma T. ochemical Pharmacology
barriers 892 439100RTIBNS Kisofanis Ao agrnguhritrasiam JaBBeN Lro-drugs,

ed. H. ﬁ%ﬁ%ﬁ! s@@éﬂ%ﬁﬂs@t@ﬂﬁ{; @9@;%0'\4@9 E@Q%xzﬁogb ég’; ﬁf4ﬁféft§)Chem.,
Accordingly, t

e present invention relates to compounds with formula las
2604, Hefrd 246de. Duivepstionlaf ambsairidadinaesiarionsrimiss pip-reversible
pro—dn%og' %%&&Mého@ﬁw&ﬁé@d&ﬁéﬁﬂemr%@ WVNEBIMEANE DB Reviews,
1.6-a|kox§, e.g. methoxy. The invention also relates to compounds with

1996, BirhifalBhs dommrdmardth diterandidaiss Bavschsarndi wisgiqpsters of amino
acids ofONRISHRGric acid, either vig a linker (e.g. Varia S.A. and Stella V.J. J. Pharm. Sci.

1984, 73:8, 1080-87) or by direct attachment to the drug or drug candidate (see e.g. Chan H.
O. et al. Pharmaceutical Research 1998, 15:7, 1012-18) to improve their solubility and
bioavailability. Likewise, glucose conjugates have been shown to have increased absorption
characteristics (Mizuma T. et al Biochemical Pharmacology 1992, 43:9, 2037-39. Also, an

Ass antagonist has previously been derivatised as a prodrug {Sauer R. et al J Med Chem
2000, 43, 440-48), |

Accordingly, the present invention relates to compounds with formula I as defined above.

In particular embodiments, the invention relates to compounds with formula I as defined
herein, wherein R! is hydrogen or a C;.¢-alkoxy, e.g. methoxy. The invention also relates to
compounds with formula I as defined herein, wherein R* is selected from the group consisting

of hydrogen, halogen, e.g. fluoro, chlore or bromo, Ci¢-alkyl, e.g. Crs-alkyl e.g. methyl, and
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of hydrogen, halogen, e.g. fluoro, chloro or bromo, Ci-6-alkyl, e.g.

Cl-3-alkyl e.g. methyl, and WO 2006/114093 PCTIDK2006/000212 9
WOC?P%%?@ e.g. methoxy. The invention also relates to comd’&ﬂﬁ%ﬂﬂw{mz
formula | as defined herein, wherein R3 is hydrogen. The invention further
relates to compounds with formyla | as defined herein, wherein R4 is

hydrogen or halogen, e.g. fluoro or chloro. s In another particular

Cyc-alkmpedimeahdhe. MesaRlaMGNERD ralatesdceappenndsitoionnilad defined

. as defineg herejn, wherein R1-R4 are independently selected from
heren, RTageR, FRIBQER ol RGP UPROIEM eSS £ g i formua L s
definedGér@a e RiathydandCdr Gabdkexy c @ oflimethaxyhldrofurther
embodiments, R1 and R3 are independently selected from the group
consisting of to hydrogen and C1.6-alkoxy, e.g. Ci.3-alkoxy, e.g. methoxy.

In anothn@&tithddimabbaftieatinie piorntdiaiestiorcaspaudscaifonmisavithsformula

defined herejn wherein hoth R1 and R3 are hydrogen. In further
s defig Ao TECERE O Bt Pt BT o S Cre Ry, A eaes g o
fluoro, etdpranetharoybijle-diih, R2 dhd-Ritvire lny diotienh, 4kl The-rikeryionglsethoxy.
relates to compounds of the invention, characterised in that R2 and R4
are independentl¥ selected from the group consisting of hydrogen,
In furthentageniimentshRtarat Riieroindeti@ieBlnlislewag, Hinsthtkyioepgommstiy of
In father embodiments,, R2 and R4 are, | e t . .
s B SRS EN AT B DI AREEIRO pycuion

r chloro, a Kyl, e.g. methy
relates wnchRpamttiRE drerhybirdge defindgd it mhodimbnts, Hothd & archRdregen. In

hydrogen. 20 In a ic NLOHIme S tigﬂﬁ@ io
further Fe%%%gx% %%féggu%%ﬁﬁgrmﬁg{? %bsa gelﬁr%e@g&r?gr’g r% \?v%éreln RS;]’. igég'
methox@Ivéhidkenth B g IRS atkdwyireggnmethoxy, and R4 is selected from the

group consisting of halogen, e.g. fluoro or chloro, and C,.5-alkyl, e.g.
C1.3-alkyl, e.g. methyl. The invention also relates to compounds of

The invertinnalbasalefndd peraimumdaiieRnientos Chezmiesigddrthat R and R are
indepengle'rgc}gll E}é}lé&e%' %6(%?%1_9 %@%p gR4d52 I&@'Hﬁ%zg%rg HHQE8rOE GNIKR8TR fiuoro,

e.g.aCl_ yl,’e.g. methyl, and RZ"and R3 are hydrogen. In_,
and Canolhdr pagicHaseiiBbdmtenmiEprebenfurisntismbodieenis. R and R are

- : gefipe) beraithasgin R MG SrkoXIs, e
e ol 3 . SHISAtae. 10 TP gy Al e

methylcombRARCR L BErase. A Sretsr SribRs e DBt FIs R reatigeen.
e.g. methyl.

In another particular embodiment the present invention relates fo compounds with formula I
as defined herein, wherein R'is Cis alkoxy, e.g. Ci.3 alkoxy, e.g. methoxy, and R* is selected
from the group consisting of halogen, e.g. fluoro or chloro, and Cy.¢-alkyl, e.g. Cz-alkyl, e.g.
methyl. The invention also relates to compounds of formula I as defined herein, wherein R'is
a Cy.¢-alkoxy, e.g. Cr.a-alkoxy, e.g. methoxy, and R? is a halogen, e.g. fluoro or chlore, or a
Cig-alkyl, e.g. a Cy-alkyl, e.g. methyl, and R? and R® are hydrogen.

In another particular embodiment the present invention relates to compounds with formula I
as defined herein, wherein R! is Cyg-alkoxy, e.g. Cj.3-alkoxy, e.g. methoxy and R® is selected
from the group consisting of halogen, e.g. fluoro or chloro, and Cy¢-alkyl, e.g. Ci3-alkyl, e.g.
methyl.
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WO 2006/114093 PCTIDK2006/000212 10 In another particular

WOembodiment the present invention relates to compounds Witr{)%‘:ormula I /%{?0212
ag?fﬁgé%grein, wherein R is Ci_6-atkoxy, e.g. Cl-3-alkoxy, e.g.jr:ﬁ)éIﬁ%g%

and R2 and R4 are independently selected from the group consisting of
halogen, e.g. fluoro or chloro, q@d C,_6- alkyl, e.g. C1.3-alkyl, e.g. methyl.
5 In a more particular embodiment the present invention relates to

In anothe®Hatidals witbdormuinthapreietinatvbation relbrteio Rinipaaideteitfrimmula I

t rqQup consisting.of Cl_g-alkyl, preferably C3.8- alkyl and eve e, 4
as dfing A ORGP Sy BT ed B LA, oo R e
indepen€ediBy syleiaadk il theadkylprofaisiy G8 kkyrnatkyl-fiwihylor chlore, and Ci.6-

C3.8-cycloalkyl and. C,.6-alkyl 10 phenyl, preferably methylphenyl. In
alkyl, e'%%é?%?ﬂob&éh{gﬁ%%%f the invention, RS is a C4.8-alkyl branched at the

(3-position, e.g. neopentyl or isobutyl. In a particular embodiment the

resent invention.relates to compeunds.with formula | as. defi '
i

2 o B R R A R s R A e e
defined herbiygmigeeinhBidy elcpreddrablyiitgrouproonisstingrd Cilg-6liyiyhrefexably Ca.e-

3-alkyl | hvl. In. anqt ' imentthe. ...

s L R Y A SRR i, o
cycloathyhErejrlipthiREanbl ROaresarbybmab fhis-evelialiaritend i€ atsdle -
phenyl, C%Pe?%ﬁqn%ftﬁ%@r%ﬁ% ItI—%;‘%Qrse%%&(%ﬂgﬁﬂr&'ﬁé%@ggﬁgrﬂr%yhec%-’aikyl

roup of"‘comp aving formula Il, wherein:

branche®at f2-fiRpesRip:REeREcpeand R3sehdphentyl; R'=R3=R4=R8=R9 =

H, R2 = Cl and RS = cyclopentylmethyl; 25 R'=R3=R4=R8=R9=H, R2= Br

and RS=neopentyl; R=R3=R8=R9=H, R2=R4 =F and R5
In a pariisopeneybodinRat fip- REIRO-BY RACH ARAS =it panEArR= R Sula 1 as
defined RER vinbleR2 RERENYL ad Bend AeoPr salicR &3 :LI'BA'gﬁ)Bg T3S sting of
H, R2 = methoxy and R5 = neopentyl; 30 R2=R3=R4 =R8=R9 =H,
hydroger; halnetmxprafeeRyy Lhaggrapyshloro, and Cie-alkyl, e.g. Cia-alkyl, preferably

methyl.

In another particular embodiment the present invention relates to compounds with formula ]

as defined herein, wherein both R® and R® are hydrogen.

Within the invention is also a compound of formula I, wherein said compound is selected
from the group of compounds I with Z having formula II, wherein:
R!I=R?=R*=R*=R¥=R’ = H and R® = neopentyl;
R!=R*=R*=R¥=R%=H, R*= Cl and R® = cyclopentylmethyl;
R'=R’=R*=R} =R’ =H, R?*= Br and R® = neopenty};
RI=R*=R*=R’=H, R*=R*=F and R’ = neopentyl;
R!=R3=R*=R*=R’=H, R*=F and R® = neopentyl;
R!=R?=R*=R¥ =R’ = H, R? = methyl and R’ = neopentyl;
R!=R¥=R*=R*=R*=H, R* = methoxy and R’ = neopenty};
R2=R}=R*=R%=R®=H, R' = methoxy and R’ = isopropyl;
RZ=R3=RE¥=R"=H, R = methoxy, R*= Cl and R’ = phenylmethyl;
R2=R?=R®=R"=H, R! = methoxy, R*= Cl and R’ = cyclopenty!;
R!=R3=R*=R}=R"=H, R*=F and R’ = isobutyl; and
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R2 R3 =R8 =R9 = H, R' = methoxy, R4 = Cl and R5 = phenylmethyl
= R3 = R$ = R9 = H, R'= methoxy, R4 = Cl and R5 = cyclopentyl;
W%Q‘ﬁé‘lﬁ%—Rs R9=H,R2=Fand RS=isobutyl:and WO 2006/1%4 6/000212
/DK2006/000212 11 R1=R3=R8=R9=H, R2=R4=Cl and R5 = neopentyl.
In preferred embodiments, the kqventlon relates to compounds of formula |
with Z having formula Il, wherein RI=RZ =R3 =R4 =R$=R9 =H and
= R'RERE netipeblyR’in Rirthall Grerdbodlimeptasghe invention relates to
compounds of formula | with Z having formula Il, wherein Rl = R3 =R8 =
R9 = H, R2 = R4 = F and R5 = neopentyl. In further embodiments, the
In prefdn@érﬁ;iﬂbm@n&e‘s tﬂ}cdnwpntinni seddtiarinwankpoitingg bﬁfmmmm [¥, having
3 R9£| gRZ R'— dRS—neo ntyl he
fomu}gé?f:‘rgi%gn ?C-)R also relates t%\ colir{npounds ofa%{ﬁthu ?Wﬁ’ﬁrﬁyhg\ﬂ 8Fmula
embodithantsethinRintiRB relRds toRSrapROdsidf R2muladnd R E iqamg;ﬁmmmﬁ,
Wheren{rigncafgad_f}gelﬁsth.e}? matlﬁg o8 dﬁﬂs _algerg%é) §,§pable of supplying
Improved aqueous ‘solubility of sa compou ompared to the
corresponding compound with formula V as 1s defined herein. As

In ﬁmh%éﬂﬁ%%ﬂ&%%?'&? 18@&1?{&99&%4 {:3 éol %'?%r\%{h %%&vmg

invention also reIates tO compoun soft |nvent|on

formulacBnetheeein B =R sai8.” pr&dradloformitlx FiewhBabiaainmyidiy invention
also rei%@@vc%% gHGRHSTIQIRILDE OfiRie LAMROMAt i, GpropRLSH, R 10, 3 RS =
es!oondn}g compound with formula V-as de#]ae "herein, and in wh|§1
ddt A=pegnamizleontext of Compound I, one or more bonds will be
cIeaved under physiological conditions, to release said compound with
formula V. In further embodiments of the invention, A-B- of formula | is a

As indigped Bt theisiaire BTeuR /Ay Pasaucanabinof Gurpkrine iisever afucous

lubiliBhesphat
so Hﬁghosphorglf:ﬁgg%n@m%cr%% 2- ! E}ﬂ% q%%(%%gr%ﬁ%%ﬁlﬂ%%%mm@f%%évas

defined figrsipiaiifeyaR 9@:@@@ PaHZo6RepRIa |

is, e.g., a group Wlth formula Il as deflned herein. In another particular
mbodiment the present invention relates to comgounds with formula | 30

. em
The invgrienplsy ThHShIAMRERERTALS of SHnARTRE EFoUSSERR I fRRATuct A-B- of said
pmdmgc‘@m@@gﬂ@i mmﬁala@ﬂpmaﬂlﬂyﬁﬁyﬂ%%ﬁ@ﬁmwbmﬁm% Sh$idnpound 1,

nctl%lalltles is aAonlsabIe functlonallt and
compare ¢ corresponding compound with formula V as defined herein, and in whick

construct A-B- in the context of Compound I, one or more bonds will be cleaved under

physiological conditions, to release said compound with formula V.

In further embodiments of the invention, A-B- of formula I is a phosphoric acid mono
methylenyl ester [i.e. 2 mono methylenyl ester of phosphoric acid, e.g. as A-B- in the
foHowing compound of formula I: "Phosphoric acid mono-{2-[(E/Z)-4-(3,3-dimethyl-
butyrylamino)-benzoylimino]-thiazol-3-ylmethyl} ester"] and Z of formula I is, e.g., a group

with formula IT as defined herein.

In another particular embodiment the present invention relates to compounds with formula I
as defined herein, wherein A is a solvating group selected from compounds containing at least
two functionalities, wherein one of said functionalities is & ionisable functionality, and
another of said functionalities is a functionality which can form a bond to B; or A is selected
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another of said functionalities is a functionality which can form a bond to
O‘B' or A is selected WO 2006/114093 PC IDK2006/000212 12 from
w c%%%’()]dﬂ%}s containing a suitable number of hydroxy functiongﬁggga?ﬂf"ngn
functionality which can form a bond to B. The invention also relates to
compounds with formula | as defined herein, wherein A is a s solvating
group selected from the group consisting of: N-unsubstituted or N-mono-,
from cobdhpdim@¥ chhtbhspsiituietbRMIBAMREINS hlhainRmcaRHidl 01 a functionality
., tri- hosp%ate or_esters thereof and/or salts thereof, sulfonic acids or
which cgpyform-a 8??%79 tboxylic acids or salts thereof, 0- or N- glycosides,
polyalcohols including alditols and ketols; or combinations thereof, such

. __as..glycosylated amino acids, or osylated phosphates. 10 In. another,
The iy AR O ERE E r Cahy RUE o R RSt b ST RS s
solvatinfpgruip serstdéfinen thergronpbarsnidgisfa Savatibghigradpsalante fromii-, or
. -unsubstituted, N-mpno-.or N-di-substituted aming acids (e.g. selecte
-t R S R A SO P R Bl S g andlo
salts thereiefs sod trimarids or dhiltidiletesf,alialedhwey he redds 4rcatbotagtisof, O- or N-

.piperidine, ar (x-methyl valj monaq-phosphate mong esters. or.salf
syeost g L B A R e R i
glycosyigtebamininaidher gmbssintehhtsehmtesent invention relates to

compounds with formula | as defined herein, wherein B is a linking moiety
with formula lll, IVorIVa20' 06 70 RRRe RR R ~0# 0" # #\el 0 25 11l
In anotivr hvatiniereimiREimand, itidapesditysslovted fiontohyeinggendsigith formula I
s il Rl 5o s IO APERE 8 £ BAIER IR monc-
as deﬁn&t%%%ttﬁ{a{cﬁg o A, g%tﬁen %ar%%%?%%m oé}lment%he preseﬁveh%roﬁwm o

N-di-substitigedorognipecidds(with felenisih frasn dbfinempwieretnsistingedd Bus2) naturally
occurridlRRELRICRNIN Joramule .Gl E U ARG RIS LN RIGE arboxy-

ention relates to compounds with formula I"as defined
piperidine, or o-methyl valine), mono-phosphate mono esters, or salts thereof, or A is a

polyalcohol (e.g. glycerol) or a carbohydrate (e.g. giucose).

In further embodiments the present invention relates to compounds with formula I as defined

herein, wherein B is a linking moiety with formula ITL, IV or IVa

R® R’ R® R"'F R® R™ D
|

K o NS R
I 1A IVa

wherein R®7 are independently selected from hydrogen and C;¢-alkyl, and * indicates the

atom attached to Z, and # indicates the atom attached to A.

In a particular embodiment, the present invention relates to compounds with formula I as
defined herein, wherein B is a linking moiety with formula I or I'V.

Further embodiments of the present invention relates to compounds with formula I as defined

herein, wherein Z is a group with formula I
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herein, wherein Z is a group with formula Il WO 2006/114093
P 6/000212 13R9INORIR2 RBNO *R3NR5R4 I, *
Woirzidd éRtk}]%ggfhe atom attached to B, wherein R'-R5 and R8-R9 ggérggcm%/ooom
defined herein. 5 In a further embodiment, the present invention relates to
compounds with formula | as defined herein, where B is a linking moiety
with formula 1ll or IV R6 R7 R6 7 0 0 Il IV, * indicating the atom attached
to Z, and # indicating the atom attached to A, preferably Z 10 being a
group with formula Il. RPparticular embodiments, the present invention
relates to compounds with formula | as defined herein, wherein Z is a
group with formula Il an & a linking md#éty with formula Il or IV,
provided that when B-&/a lin 1Qg mpiety with fornaga 11l, A is attached via

a 15 carbonyl or Rheteraward T groyd, okas an ggetal or ketal; and
provided that when B is & linking moie formula IV, A is attached via
a nitrogen or an oxygen atom; whereifl R@Zare- dJe'gﬁr%gntly selected
from hydrogen and C1,6-alkyl, pidferably ethyg and *‘ihdicates the atom
attached to Z, and # indicates the atom agtached to A. 20 In yet another
particular embodiment the present gpvention relates to compounds with

formula | as defined herein, wherein B is a linking moiety with formula Ill
or IV and both R6 and R7 are hydrogen or R6 is hydrogen and R7 is

* indicafeihe MR 2006H34 4083 WEFRIPORGBNORIR "I as defined herein.

In a further embodiment, the present invention relates to compounds with formula I as defined

herein, where B is a linking moiety with formula Il or IV
6 7 & v O
R \f R \<R J
>4 # * g #
i IV,

* indicating the atom attached to Z, and # indicating the atom attached to A, preferably Z
being a group with formula IL

In particular embodiments, the present invention relates to compounds with formula I as
defined herein, wherein Z is a group with formula II and B is a linking moiety with formula
I or IV, provided that when B is a linking moiety with formula I, A is attached viz a
carbonyl or a hetero carbonyl group, or as an acetal or ketal; and providecf that when B is a
linking moiety with formula IV, A is attached vig a nitrogen or an oxygen atom;

wherein R®7 are independently selected from hydrogen and C,.¢-alkyl, preferably methyl;

and * indicates the atom attached to Z, and # indicates the atom attached to A.

In yet another particular embodiment the present invention relates to compounds with formula
I as defined herein, wherein B is a linking moiety with formula I or IV and both R®and R7
are hydrogen or R® is hydrogen and R is methyl.
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In yet another particular embodiment the present invention relates to

WOcomﬁ%oi%(r})éjs with formula | as defined herein, wherein B is a linkin moie(t,é{{m12
IR ot Mtta 11l or IV and R6-7 are hydrogen. 5 In a further eﬁﬁ)%ék%g?ﬁ/

the present invention relates to compounds with formula | as defined

herein where B is a linking moi]eJy with formula IVa 7 O [Va, provided that

A is attached via a nitrogen or an oxygen atom; lo wherein R6-7 are
In yet aﬂsﬁwgab&ejtﬂl a‘#‘@h@@l tﬁﬁ:dﬁiﬁéﬂlbxﬁw@mla&fﬁﬂlﬁﬁz&ﬂﬂt%k ©.go8asBmalkytith formula

referably methyl, pravide R6 and R7 are, nat bot rogeq, and %67

Ias deﬁ“i’@ﬁ%a&@?ﬁe‘ﬁ%ﬁﬁ%&cﬁeﬁ Tbg%%g’ ﬁlﬁtgi%esg rénél%rz%gtf)a% da%gAR are
hydrogel) yet another particular embodiment the present invention relates to

compounds with formula 15 | as defined herein, wherein B is a linking

moiety with formula IVa and R6 is hydrogen and R7 is methyl. In yet
In a furtheothssodatiien aheprbatinent-thenprasastinventgonrddait ormula I as defined

. compounds.with formula_l.as defined.herein, wherein B is a bond,
herein ‘%}%\%eﬁ %ié’\fl‘\{ﬁné %l%lae%gﬁg%é e au%a%:t?f%d via the 20 anomeric carbon
atom. In a more particular emegdimgnt the present invention relates to
compounds with formula | as défirfed hgrein, wherein Z is a group with
formula Il and B is a bond, prmﬁde @hat A is a carbohydrate attached via

the anomeric carbon atom. 25 In particular, the present invention relates
to a compound with formula | as deYied above, wherein one or more

provide@ PR OfSRISE0MAL WNdAsecragasladyged. #pgymatically or chemically,
ungslar physiological conditions, and that upon said de rabdatio

a
whereings g FgE RAFRER SR FE90 G SB0R SIS PE TR S G122 i R
prefem%ﬁr@tﬂ}‘i%fd%’?d@dfﬂl% RSand R7 are not both hydrogen;

and * indicates the atom attached to Z, and # indicates the atom attached to A.

In yet another particular embodiment the present invention relates to compounds with formula
I as defined herein, wherein B is a linking moiety with formula IVa and R® is hydrogen and
R’ is methyl.

In yet another particular embodiment the present invention relates to compounds with formula
I as defined herein, whersin B is a bond, provided that A is a carbohydrate attached via the

anomeric carbon atom,

In a more particular embodiment the present invention relates to compounds with formula I as
defined herein, wherein Z is a group with formula II and B is a bond, provided that A is a

carbohydrate attached via the anomeric carbon atom.

In particular, the present invention relates to a compound with formula I as defined above,
wherein one or more bonds of said compound are degraded, ¢.g. enzymatically or chemically,

under physiological conditions, and that upon said degradation a compound with formula V,
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4 E-1V wherein R'-R5 and Rx-R9 have the same meaning as defined
' ompound I, will be io released. In preferred embodiments, the

W{%{Eﬁ%}%ﬁ%ﬁ of the invention with formula | as defined herein, r%ggﬁ}ﬁ%ﬁgg{ﬂoonz

physiological conditions into a A2A receptor antagonist with the general

formula V, preferably having a;human A2A binding affinity (K;) of 200 nM

or less, more preferred of is 50 nM or less, and most preferred of 10 nM

or less. In a broad aspect, the invention relates to compounds with

formula | asRfefined herein, which revert under physiological conditions
digandgwith the general formula V, preferably having a
human A2A ﬁdin affinify (ICi)jof 20Q_.3M or less, more preferred of 50

aferfethg or less. In specific
embodiments, the com ounformu | as defined herein has an
agueous solubility whi hF'& ateast 2 st 5 or at least 10 or at least
20 times higher than comparedito the corresponding compound V. 25 As
indicated above it is understoodthat thé various embodiments of
compound | described herein with respect to R'-R5 and R8-R9 also
applies to compound V. In specific gmbodiments of Compound |, V is
_selected from t};le group consisting of. 4-(3, . )
whereingRiR ctRg| i ok iz e panemaewNns A debardiberegpfor compound 1, will be
releasedd-Chloro-4-(2-cyclopentyl-acetylamino)-N-thiazol-2yl-benzamide;
3-Bromo-4-(3,3-dmethyl-butyrylamino)-N-thiazol-2 yl-benzamide;
4-(3,3-Dimethyl-butyrylamino)-3,5-dii luoro-N-thiazol-2 yl-benzamide;
In prefdebd SrRMNBHMHBUNEYBMIRRLS foene-Mibinze! Rk heRzamide; W.lned herein,
2006/114093 PCT/DK2006/000212 16 L.
revert under PhHLaRHHAb GRMIAIORS RS- b FREHIRIAHBepRIE sk i general formula
V, preférfbRlaigvarmnethinnndai2-metivi-hemzry aanng Mdhinzel- 2y beozapidened of

5-%:hloro-4-(cyclop ntanecarbonyl-amino)-2-methoxy-N-thiazol-2
>0 nM o7 Igsh AR RIeSt BTBIERFE-9L (L ARG BBy rylamino)-N-thiazol-2

yl-benzamide;

In a broad aspect, the invention relates to compounds with formula I as defined herein, which
revert under physiological conditions into Aps receptor ligands with the general formula V,
preferably having a human A, binding affinity (K} of 200 nM or less, more preferred of 50
nM or less, and most preferred of 10 oM or less.

In specific embodiments, the compound I with formuia I as defined herein has an aqueous
solubility which is at least 2 or at least 5 or at least 10 or at least 20 times higher than

compared to the corresponding compound V.

As indicated above it is understood that the various embodiments of compound I described
herein with respect to RI-R> and R%-R” also applies to compound V. In specific embodiments
of Compound I, V is selected from the group consisting of:
4-(3,3-Dimethyi-butyrylamino)-N-thiazol-2-yl-benzamide,
3-Chioro-4-(2-cyclopentyl-acetylamino )-N-thiazol-2-yl-benzamide;

3-Bromo-4-(3, 3-dimethyl-butyrylamino)-N-thiazol-2-yi-benzamide,
4-(3,3-Dimethyl-butyrylamino)-3, 5-difluoro-N-thiazol-2-yl-benzamide;

4-(3, 3~-Dimethyl-butyrylamine)-3-fluoro-N-thiazol-2-yi-benzamide;
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5 4-(3,3-Dimethyl-butyrylamino)-3-methoxy-N-thiazol-2 yl-benzamide;

wosi BLA rsylamino-2-meth9xy-N-thiqzoI-2 yI-ben_zamide; and P 0
4- 3,3-D%methyl-butyrylam|no)-3,5-d|chloro-N-th|azoI-Z yI-benz%?nﬂl) e, 8?’%00212

salt thereof Particular compounds of the invention are a compound of
formula | or a salt thereof selegigd 1o from the group consisting of.
Amino-acetic acid

4-(3, 3-Dirphyllnn @ Batirgh el Ml pbénZdgmmmedahiazol-3 yimethyl

5-Chior§SSShe bR BHRBIDY BONICARI) -N-thiazol-2-yl-benzamide;
' 0r2-[(E/%)-%%hl§?§-4-?§-)cyclop_é;ntyl-ac)et Iar#izﬁ%)- b%nz%n)ﬁéizrrf?ilng\]-thiazol-:%

3-Chlorgithéanglopstaane gy bayod-uit-3- Az 2enzpyides
3-.quorsms%@#}é%Emm%ﬁ%ﬁ%@)gngm%g-thiazo|-3 ylmethyl

ester; 2-Amino-3- -butyric acid. .
MiS"I%iwehz&@éwlﬁmm%gmﬁw@eﬁyﬂmﬁﬂ&ﬁw{o@ﬂm@yﬁminoJ-thiazol-s
4-Isobul DRI £ e Br8o (R ARINRs A-ARRIBML B acid 2-[(E/Z)-3-

romo-4-(3,3-dimethyl-butyrylamino)-benzoyliminoJ-thiazol-3 ylmethyl
4-(3,3-Digefo bbNAHSSE tﬁyi: 1 ﬂanéfid’Q%@ )y,i—;%gfqzamide, or a salt thereof.
3-dimethyl-butyrylamino)-3, 5-difluoro 20 benzoyliminoJ-thiazol-3 ylmethyl
. ester, e.g. (S)-2-Amjno-3-methyl-butyric acid 2-[(E/Z)-4-
Partwuleg,@W@ﬂ%ﬂ%wmm&@s%%ﬂa%%ﬂ PRS- IR Fotad ety pelected
from thézég[isE'Z)aaﬁgggﬁg?cmeﬁhlytbutyrlic a_cid) 3FI b liminoJ-thiazgl
. -[(E/Z2)-4-(3,3-dimethyl-butyrylamino) -3Fluoro-benzayliminoJ-thiazgl-
oG A g ) T P R P - mesy
ester, 3-dimethyl-butyrylamino) 25 -3 fluoro-benzoyliminoJ-thiazol-3 ylmethyl
_ester; 2-Amino-3-methyl- ri¢ acid .
it A G A RES eSO 013
benzoylRNHasse!3-SlthB) e ieni R SNty pbriS ienatig] DG E) ebid 2-[(E/Z)-3-
3,3-dimethyl-butyrylamino)-3-methyl-benzoyliminpJ-thiazgl-3ylmethyl
“géﬂ%ﬁﬁgﬂ{%‘_{é,% KW%)G fﬁgogzgl%zno?#%&zoh?—ylmet 3% ester;

chloro-4(e
2-Amin@ibElpA-k3iS-imehg\fHIg)ySabninn)-defS; dyliminbl BathielzeliBoyimethy|
S T e e
bromo-RCHRK2E0 602 2eriifid)-Benmagd Brinethwhibetyric)dniethy! ester;
T
benzoylimoink:2-[HETLS-vimethyl ester, e.g. (S)-2-Amino-3-methyl-butyric acid 2-[(E/Z)-4-
(3, 3-dimethyl-butyrylamino)-3, 5-diflucro-benzoylimino-thiazol-3-yimethyl ester;
2-Amino-3-methyl-butyric acid 2-f{(E/Z)-4-(3, 3-dimethyl-butyrylamino)
-3-fluoro-benzoyliminoJ-thiazol-3-yimethyl ester, e.g. (5)-2-Amino-3-methyl-butyric acid 2-
[(E/Z)-4-(3, 3-dimethyl-butyrylamino)

-3-fluoro-benzoylimino [-thiazol-3-yimethyl ester;

2-Amino-3-methyl-butyric acid 2-[(E/Z)-4-(3, 3-dimethyl-butyrylamino)-3-methyl-
benzoviimino]-thiazol-3-ylmerhyl ester, e.g. (S5)-2-Amino-3-methyl-butyric acid 2-[(E/Z)-4-
(3, 3-dimethyl-butyrylamino)-3-methyl-benzaylimine[-thiazol-3-ylmethyl ester;
2-Amino-3~-methyl-butyric acid 2-[(E/Z)-4-(3,3-dimethyl-butyryiamine)-benzoylimino |-
thiazol-3-ylmethyl ester, e.g. (S)-2-Amino-3-methyl-butyric acid 2-[(E/Z)-4-(3,3-dimethyl-
butyrylamino)-benzaylimino J-thiazol-3-yimethyl ester;
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chloro-2-methoxy-4-(2-methyl-benzoylamino)-benzoylimino]-thiazol-3ylmet

waw, 2l 2 -Amino-3-methyl-butyric acid
61 #PE% ?chloro 4-(cyclopentanecarbonyl-amino)-2 5 PCT/DK2066/000212

methoxy benzoyliminoj-thiazol-3ylmethyl ester, e.g.
(S)-2Amino-3-methyl-butyric acid 2-
[(E/Z)-5-chloro-4-(cyclopentanecarbonyl-amino)-2-methoxy-benzoyliminoJ

2-Amm€t¥ﬂazalh3l—§rm)mhWcmétér[(ﬁt’%ﬁmﬁlanmé’m@étfsemmmﬂyl-benzoylamfno)'—
t
benso e B Y RO, et ccid 475

chloro- @mg&m%@e@lwbenzoylammo) -benzoylimine[-thiazol-3-yimethyl ester,

uAmmH-Eﬁ’/Qe zc @cﬁy g Im %ﬁ?y@@ @Zﬁﬁ%ﬂé@&%’éﬁpﬂ Sy n%ylyet

hyl est ntanoic acl
metkoxg-@@gzyfﬁmgﬁntjme@? S-pilrserillastgry Bgnifigy<-Amino-3-methyl-butyric acid 2-

[(E/2)-DDESPHIN0): JE;E%PA&X&PEHM G510 BB 03 e o VN RSa AU 3-

pentanoic aci
yimethy{g9:2y.3-bromo-4-(3,3-dimethyl-butyrylamino)-benzoyliminoj-thiazol-3ylmet

2~Ammlay§ %?é%ggéﬁmmc%ﬂ?my ARGIG,ACIH (%_—&FLI o tyl-acetylamine)-

ffuoro-4-(3-methyl-butyrylamino) 15 benzoyliminoJ- hlazol -3ylmethyl ester,

benzoyigmined Shmnb avhnes3l eyt Be Moo admrofdErmthyl-pentanoic acid 2-
[(E/Z)- Ff Larg-4- 43(1’11819 FJQHMQQ@S@WQEQSPE%@EE}H%HJ'?ﬁﬂzﬁﬁﬁ%@iﬁ?&%r

Amino- 3-methy ntan0|c aC|d2 E/Z

2- Ammg &%ﬁj‘}tﬂﬁmﬁ?@ﬁﬁmﬁ' 358t éﬂr@mﬂMW)
benzoy&%ts% effga@ﬁs%&m R érgetkm pfjlmgi%cgd;ﬁemyz_penmmw acid 2-

1%3 % ,3-dimeth Ibutyrylamlno )-3
[(E/2)-ubremeehddyndinest Tt m@%;ﬁ%@#lm]ptﬁfﬁgfsim@mw ester;

2-AminBS VRO BEHl bl dord 43, LY SVIRERRR Y3 S P Rrino)-
benzo I|m|noJ thlazo@jylmethy ester, e )D% 2S, 35)-2- Amlno 3-methyl

benzoylﬁg sihiozpde ?/fegt S(gr:ge 'téf?fgﬁ‘f gie8wi-pentanoic acid 2-
[(E/Z)-BYRIer-benzoy)] DbWﬁMWMﬁFﬁfmo?—ﬁﬁ&Mﬁpm@mw pRAtanoic

acjd 2-[( Z) 4-(3, 3- d|m tyrylamlno) enzoyliminoj-
2t SR ] (e Hoy RGN e doro-
benzoyﬁn{ﬁ&fﬁ)iﬂa@ﬁszﬁmmﬁmwmwwm I %ﬁ)—be&hﬁ@wmlﬁw@@@itﬁﬁm&i&ﬂ 2-
[(E/Z) %é’eé/; rﬁe%}% W&gp %YF aé?‘q;lfﬁ}&%l%/mno]—thmzai 3-ylmethyl ester;

2 Ammbehwyhﬁmmtaf@b&yﬂ MEBYERSLES, leddnigdtp BBy PrHminined-Faeiyb-

t
bemoy R A A, R B RAr TS R g i
[(E/Z)- mﬁiﬁyﬂmﬁéﬁiiwmne@mhbm@hmma [ -thiazol-3-ylmethyl ester;

2 Amin Rl e B bugyrdamino)eraaylimino]-

thzazol-éqﬁ;ﬁfﬁ(ﬂ/@ﬁé}t e.g. (25,38)-2-Amino-)-3-methyl-pentanoic acid 2-[{(E/Z)-4~-(3,3~
dime thyzste 316% ?%glgn%’? ﬁénmg 036 9% %gn r}oJ -thiazol-3ylmethyl
2-Amino- 3~methy£~penranozc acid 2-[(E/Z)-4-(3, 3-dimethyl-butyrylamine)-3-methoxy-
benzoylimino]-thiazol-3-yimethyl ester, e.g. (25, 35)-2-Amino-3-methyl-pentancic acid 2-
[(E/Z)-4-(3, 3-dimethyl-butyrylamino)-3-methoxy-benzoylimino ] -thiazol-3-ylmethyl ester,
Pyrrolidine-2-carboxylic acid 2-[(E/Z)-3-bromo-4-(3, 3-dimethyl-butyrylaming)-
benzoyliminoJ-thiazol-3-yImethy! ester, e.g. (S)- Pyrrolidine-2-carboxylic acid 2-{(E/Z)-3-
bromo-4-(3, 3-dimethyl-butyrylamino)-benzoyvlimino [-thiazol-3-yimethyl ester;
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18 Pyrrolidine-2-carboxylic acid
= -3-chloro-4-(2-cyclopentyl-acetylamino)-
ngz)zegr%@ﬁ%%o}thiazoleylmethyl ester, e.g. (S)-Pyrrolidine-Z-géCrEfg}ﬁf}gmwm

acid 2-[(E/Z)-3-

chloro-4-(2-cyclopentyl-acetylamjno)-benzoyliminoJ-thiazol-3ylmethyl

ester; Pyrrolidine-2-carboxylic acid 2-[(E/Z)-3
PyrroZieﬂm@m=éaf3méihﬂchﬂﬂyfymméhiefd@yw@lbﬁeﬂij&ﬂieaymﬂ@yl ester,
benzoyl?hmgmﬁjg%g y{%rgyﬁ e '%s?%%'i'%ha@[ﬁ%z%@%f 1O a3 acid 2-[(B/Z)-3-

ylamino) benzoyl Y me't?"lyl ester;
chloro-Pyiraiidioeedodanbayidiemojdbenzoylimino [-thiazol-3-yimethyl ester;

ol B o IS i o gyl

enzoylimin

thiazol-Acith@iHE I Zyet; 63 IS infetiylibingttaenino)lic acid 2-[(E/7Z)-3~fluoro-4-(3-

{fluorosbenzoyliminoJ-thiazol;3ylmethyl ester; yrrolidine-2-carboxylic
L O R e L
Pyrrolidispzbyintimodittiaizdl-YhrigtdyBétdimergykSypyriatidhng-2fbaaboxylic
bensoy NG Faime e G i
(3, 3-dimgiior-bRgrmoiwie > efimorytieracidimino [ -thiazol-3-ylmethyl ester;

AT EY  BVIOB NG AN o Lo - 3-methosy-
BT B e llamine)-S methoy
benzoyliwinddF{Bazyl5 8methyl ester, e.g. (S)-Pyrrolidine-2-carboxylic acid 2-[(E/Z)-4-

(3, 3-di%@tﬁjﬂi%wwﬁ%ﬁyﬁﬁ%ﬁw?éﬁ:Wéxﬂﬁ%ﬁ%ﬁ%@k@%ﬁﬁﬂ%ﬁthy'

estér; Amino-2-methyl-propionic aci

Pyrroligingelzoprbezyiieipatd Ry Bud) rfdbaindinmindthusyylaming)-3-methyl-
bemoyl?@%@%@%?%ﬁgjmﬁwﬁﬁhwﬁ?ﬁ?@%@dﬁi@-@%&%ﬁ%BE?%P'QQWE/Z}I,L
(3, 3-dinpgt Buiribrbiriiriegry e Daremerasénbispaniimeaiial sE5imethyl
ino- e RelR YL proRiRRie Beid: B/ ryiamino) - 3-methosxy-
Amino ﬁﬁﬁ%%%hﬁ-butyr e %5 benzjz%‘ﬁijmirﬁ%%r?t)hcilgzzzgﬁéylr’rnig{hﬁ%ster;
benzoyf'g‘fﬁﬁﬁ]nglzgqﬁe%wm GETa&E 2-Amino-2-methyl-propionic acid 2-{(E/Z)-4-

(3, 3-dirReltl Dafrk A rHB R Y Y YRR Qriaz ol 3-yImethyl ester;
benzoylimino]-thiazol-3 Imeth%I ester; Piperidine-4-carboxylic acid

2-Aming g e R OB At A B 263 TR RSB ety
benzoylBRioh; 2iRHpERGINR MR OXYic acid

2 dming BTG 08 At 2t PR 4 e
benzoylRrlif LYaeblagithémneliaylehexanoylamino-benzoyliminoJ-
Pl:pe?'fd%g%gg%%‘%%ﬁé?%ﬁ?g?{QM%%?{%?Q%%@%%&%:an%!e?h%jjgggfgégyfimino [-thiazol-3-
yimethyl ester;

Piperidine-4-carboxylic acid 2-[(E/Z)-3-bromo~4-(3, 3-dimethyl-butyrylaming)-
benzoylimino[-thiazol-3-ylmethy! ester; |
Piperidine-4-carboxylic acid 2-[(E/Z)-3-chloro-4-(3-ethyl-hexanoylamino-benzoylimino |-
thiazol-3-yimethyl ester; |
Piperidine-4-carboxylic acid 2~[(E/Z}-3-fluoro-4-(3-methyl-butyrylamino)-benzoylimino]-
thiazol-3-ylmethyl ester;

Piperidine-4-carboxylic acid 2-[(E/Z)-4-(3, 3-dimethyl-butyrylamingc)-3-methyl-
benzoylimino]-thiazol-3-ylmethyl ester;
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30 thiazol-3-ylmethyl ester; Piperidine-4-carboxylic acid
WOZZ&E/ )fé 3,3-dimethyl-butyrylamino)-3-methyl-
benzoy |m?(noJ thiazol-3ylmethyl ester; WO 2006/114093 PCT/DK2006/000212

PCT/DK2006/000212 19 Piperidine-4-carboxylic acid

2-[(E/Z)-5-chloro-2-methoxy-4-¢2-methyl-benzoylamino)-

benzoyliminoJ-thiazol-3 ylmethylester; Piperidine-4-carboxylic acid
Piperiding(BiZgrEechltr ocdd(Sy/oEeitahbuardomerizaning) 2-mrestirbkygnzoylamino)-
bemoyzgﬁ['zé?zsl%%t ;% mgthyl ester; 5 3 Amino propionic acid

utyrylamlno) -3,5-difluoro-benzoyliminoj-

Piperidinest st A ARG b R Yoyl amino)-2-methory-

benzoyl fﬁ-}h‘}aﬁi%qlml@m g%)nylamlno) -3,5-difluoro- enzoylimino]-thiazol-3
yl ester, & -2-Methylamino-propionic acid 2-[(E/Z)-4-(3,3-

*Amm@fmemyrzmmM@«?%ﬁdﬁmm@ﬁi@wﬁﬂﬁm a2e-BRMITSHhEaertimino] -
-dlmethyl butyric acid

(A
(E/2)-4- (3 3 ‘dimethyl-but rylamino)-3,5-diiluoro- benzoylimino]-thiazol-3
Mooy ET PSS G OSBRSS 3~ oro.

enzoylitHA) hikBob: ﬂlymyayﬁ%wba@ (sg)ﬁzéaﬂiwﬂfhswﬁwa QbhiAzE:)-4- 13, 3-

ylmethyl ester; 2-Dimethylamino-3-methyl-pentanoic acid

dimethy eSS KRBTGS 5 oo B BB o -thiazol-3

2-Aminy VD SIBhESHI b RS &R BRI B IE B YA IBREN AR R NIBB QI RGK-
2-[(E/Z)-4-(3,3-dimethyl-butyrylamino)-3,5-difluoro-benzoyliminoJ-thiazol- 3
bemoyl:w;mﬂmg@wwa%@ (R,S)-2-Amino-2, 3-dimethyl-butyric acid 2-

(/208 SRk Ay S R nesk Ak ester:

ylmethyl} ester; Phosphorlc acid

2-Dimethya @{W[@Emfﬂ’-@%‘f&m&ﬁﬁ%&wgﬁﬁn@ S Airer ol B AHBY 2o
diffuordiBerehdimmeihyihaster, heornaris, acitl mONes(2 &kt Bylamino-3-methyl-

penrancgﬂ(gggé’oégﬁé% A ethy@i%mmo) %b; %dg-ég Inygz‘])zgr@ylzmmo}thzazol-}’-

yimethyddmethyl- butyrylamlno) -3, 5-dii luoro- benzoyllmlnoJ thiazol-3ylmethyl}

Pkospk%? S 4;?{)%% mf%&gﬂy %:e%% a%?;go) benzoyliming ]-thiazol-3-

vimethyl} ester;
Phosphoric acid mono-{ 2-[ (E/Z)-4-(3, 3-dimethyl-butyrylamino}-3~fluoro-benzoylimino J-

thiazol-

thiazol-3-yimethyl} ester;

Phosphoric acid mono-{2-[(E/Z)-3, 5-dichloro-4-(3, 3-dimethyl-butyrylamino)-benzoylimino -
thiazol-3-ylmethyi} ester;

Phosphoric acid mono-{2-[{(E/Z)-4~(3,3- dtmeﬂ'lyi—butj)fj)iammo) 3.5-difluoro-benzoyliminof-
thiazol-3-yimethyl} ester;

Carbonic acid 2,3-dihydroxy-propyl ester 2-[(E/Z)~-4-(3, 3-dimethyi-butyrylamino)-3,5-
difluoro-bernzoylimino-thiazol-3-vimethyl ester, e.g. (R,S)-Carbonic acid 2, 3-dihydroxy-
propyl ester 2-[(E/Z)-4-(3, 3-dimethyl-butyryiamino)-3, 5-diftuoro-berzoylimine [ -thiazol-3-
yimethyl ester; -

4-(3, 3-Dimethyl-butyrylamino)-3, 5-difluoro-N-{3-{3,4, 5-trikydroxy-6-((R)-hydroxymethyl)-
tetrahydro-pyran-2-yloxymetiyl]-3 H-thiazol-2-ylidene }-benzamide, e.g. 4-(3,3-Dimethyl-
butyrylamino)-3,5-difluoro-N-{3-[(18S, 38,48, 5R)-3, 4, 5-trihydroxy-6-({R)-hydroxymethyl)-
tetrahydro-pyran-2-yloxymethyl]-3H-thiazol-2-ylidene }-benzamide; and
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d4uoro-benzoyliminoJ-thiazol-3 ylmethyl ester, e.g. (RS)-Carbonic acid
g Xy- propyl ester 2-[(E/Z)-4-(3,3-dimethyl-butyrylaming)-3,>-dii
wo%@’r@%%%?oyliminoJ-thiazoI-3- ylmethyl ester; 4-(3, %88)13{20{)6/00{}212
3-Dimethyl-butyrylamino)-3, 5-d fuoro-N-(3-[3, 4,
S-trihydroxy-6-((R)-hydroxymethyl)- 30 tetrahydropyran-2
yloxymethylj-3H-thiazol-2 ylidene}-benzamide, e.g. 4-(3,3-Dimethyl-
4-(3, 3-Iputgtiphdadruipo¥@noraudrd-RIBT LG [ 33, 45 B G, dxy-6-hydroxymethyl-

-tri 0 - -t opyrap- , ,
e BN X R Rt plgprotamine)-
3, 5-difleF B KR00BIGB0E ISHR 133, 3-Ditvetoyl Hufprgtamimel e Sattichydro-pyran-2-

_arr N-[3:(3.4.54411 -6-Irydroxymethyl- tetrahydro
Y)-3H )&/%%%%Egﬁ%ﬁéé%%@?ﬁne]-benzamide, e.g.
4-(3,3-Dimethyl-butyrylamino)- 3, 5-difluoro-N-[3-((2R, 3R, 45, 5S, 6R)-3,
One embodimimj@iche-Brygrtionymersictdirarsrd aseamround) arptAiag s the present
inventiofl BENG :0ERFAMILE o PRSSRRRAIRSNEATHBe IMANTION JRIIGSIRINER A, ,-
use of a compound according to the present invention for the
receptoyinpaphicaied. 6% msrearsicrdiothbaidiatment of a disease where an
A2A- receptor is implicated, e.g. a disease described herein. 10 Further
embodiments relates to the use of a compound according to the present

Further ipipbatisperse rHatasdauhscureod R rmapmsah artrotintk e dberatsseat mvention for
the marfiSRASE 6F fisRiflenselactedfOmLAg A1 QR CRASISIIRG SLRALIRSRBIS from the

Disease, Alzheimer's Disease, Huntington's disease, epilepsies, cerebral
SIOUD  [HTETTRE, rﬁeﬁmﬁﬁ%tr%aﬁ%o qg@ﬁ’éﬁ*‘ni?ﬁﬁ@ﬁﬁy Wptington’s  disease,
epilepsitibaiachnoidfarmeirhagdexisaumadic frair iInjseynbain daneags fallawigoxia,

cardiac arrest, 15 depression, Restless Leg Syndrome (RLS), abuse, €.g.
subarachfiqighdi 138y rgmgpgsvnhmw@}ﬂﬁar%@r@p faliavirm mefieg arrest
depressiodPREREVYIY BisordardnAP RS emiedegenaisting gisRasassfaasEdemolence,

eficits, memory problems and psychosis disorders, e.q. schizophrenia or

d
narcolepsy.e A% cORHUT COGHRIbN PSS o HAER < iRGarRftgenerative
diseasefIcopitintegdiadhe, usentdra gosbosnaral feciventiDanfaet)e manitastitienia or
of a medicament for the treatment in g patient with Parkinson's disease of
for enhag%%ﬁgmgﬁ@gggga %%atﬁ%u@?gﬁﬁeggﬁgisting of RLS, depression,
cognitive deficits and memory problems. The invention further relates to a

The invalos B8 HPA YA e F R S as S Pl SV SR B e manufacture of a

medicament for the treatment in a patient with Parkinson’s disease of a condition selected

from the group consisting of RLS, depression, cognitive deficits and memory problems.

The invention further relates to a method of treating or preventing a disease or disorder where
an Aga-receptor is implicated, comprising administration of a therapeutically acceptable

amount of a compound of the invention.

In particular, the invention relates to a method of treating a disease or a disorder selected from
the group consisting of Parkinson’s Disease, Alzheimer's Disease, Huntington’s disease,
epilepsies, cerebral ischemia, haemorrhagic stroke, neonatal ischemia and hypoxia,
subarachnoid haemorrhage, traumatic brain injury, brain damage following cardiac arrest,

depression, somnolence, narcolepsy, pain, Attention Deficit Hyperactivity Disorder (ADHD),
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25 an A2A-receptor is implicated, comprising administration of a

Wotla&{gn,&) A}éggally acceptable amount of a compound _of the ipv?,%ﬂoﬁmom
particular, the invention relates to a method of treating a disease or a
disorder selected from the group consisting of Parkinson's Disease,
Alzheimer's Disease, Huntingtopy's disease, 30 epilepsies, cerebral
ischemia, haemorrhagic stroke, neonatal ischemia and hypoxia,

and psysoaindismaiittsaerBosthizephreniecatmipribivg edinisiridemade fbiowingically
i gﬁﬁp’ , harcolepsy, pain, Attention
accepta %%8%85&&%%% Dlsoégéﬁfg(?\g,%D WO 2006/114093
PCT/D_K_2006/OO_O_212 _21 and psychosis_disorders, e.g. schizophrenia,
In partiE&fé}l?%&‘ﬁ\%‘i’ﬁﬂé’ﬁ'%U@El%’“t@faaxﬁgﬁf&f’%?%U%xé‘ﬁ?ﬁ:?é@@iﬁiﬂg‘?%&foﬂ’s Disease

compound of the invention. In particular, the invention relatés to a method
comprigngremnigiskpienerfing themaaubradl Disesssanec ompHBingladrammneagenof the
inventi®} @ therapeutically acceptable amount of a compound of the invention.

Further embodiment of the invention relates to the use of a compound of

the invention for symptomatic treatment of early Parkinson's disease as

Further BRMBHIBIARYoT R iRVention e (d WeieDiothemssnliccE aBRavattion for
of the invention as adjunct to another medicament for Parkinson disease,

symptogigtiqetreraiat infehn Sedkbsaaistiseasisanseonntiamsyy e Hheidryegdnsy further

relates %%@Sﬂ%d@ﬁﬁmiﬂﬁf% JrerieSRORSEd RNt e bASHREREARment for
invention relates to_the use of a compound V, wherein V, i.e. including 1s

Parkinsgh B5easty wE-RYOWB FeARERPHYE S RHRRO5M SHAM1, Re5e8Yy F&AARRRavng the
time-pelRiddlo? @ dpdiftndrefe rifg fREpBRsmanufacture of a medicament for the
treatment of a disease selected from the group 25 consisting of RLS,
schizophrenia, abuse, e.g. alcohol abuse, migraine, pain, somnolence,
A furthBegspiepsyiRivniaurodeganalative diseasemoand YQaridyend®f¢its including

RI-R ag]de Ek?ﬁé,%oabslgg}fngé herein for compound I,

RQ
IS ] R’
2
R0 sl
H o2 NTOR?
R* H
v

for the manufacture of a medicament for the treatment of a disease selected from the group
consisting of RLS, schizophrenia, abuse, e.g. alcohol abuse, migraine, pain, somnolence,
narcolepsy, ADHD, neurodegenerative diseases, and cognitive deficits, memory problems or

for enhancement of cognition or as a neuroprotective.

The invention also relates to the use of compound V as defined above for the manufacture of a

"~ medicament for the treatment in a patient with Parkinson’s disease of a condition selected

from the group consisting of RLS, depression, cognitive deficits and memory problems.
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for enhancement of cognition or as a neuroprotective. The invention also

wo'S088S dgethe use of compound V as defined above for the mapufactiire.
a 30 medicament for the treatment in a patient with Parkinson%;if |seasef%0212

of a condition selected from the group consisting of RLS, depression,

cognitive deficits and memory groblems.-WO 2006/114093

PCT/11K2006/000212 22 Further embodiment of the invention relates to
Further grahesiro¢nt géshefinvestifgorriaies 4e thsfinsdoferein trasqommonmstiyy as defined

herein ﬁ?%ﬁ%&%&%ﬂ%@&ﬁ i?ﬁﬂﬁ%ﬁ'%@@é@@ @%Dggﬁé@ﬁmﬂfé invention

furtherrelates to the use of a Compound of the invention as adjunct to
further pigfgfeionterliesned i Ferpavas sorikrseasatienascadivopaiol 2ooibay, medicament
for Pari@f¥ANARARarKigSRN S UL S dPR C afinocd PEERSIABRIRERRAM, c.q.,
) _of dopaminergic drug response. In’specific embodiments of the invention
mcrea%ééhﬁ@@@ﬁ@ﬁéﬂéﬂﬁ%ﬁ%@%ﬁ%@%ﬁmmnd V, the compound V is
selected from the group consisting of
4-(3,3-Dimethyl-butyrylamino)-N-thiazol-2 yl-benzamide; io
In SPGC@WBMQ%%M%&?IMW-%?F%ﬁ@ﬁh%éﬁ%@ﬁﬁb@?e of compound

V, the corhORid {3 sd1dinRathvhbiiyyamineitisihiazgl-2 yl-benzamide;
4-(3,3-Dimethyl-butyrylamino)-3,5-difluoro-N-thiazol-2 yl-benzamide; 4-(3,

4'(3*3‘@%%@%@%&%%&%%%%&%@-@%benzamide; 4-(3,
3-Chlord-Ripetiuibperyyyassimamnda)sthyibksniazolsivl-bangamide; 15

5-Chloro-2-methoxy-4-(2-methyl-henzoylamino)-N-thiazol-2 yl-benzamide;
3-Brome- ¢ flotetdneditic ARG PRETABYGEN -thiazol-2
4-(3, 3-IVirRB REPBUSRY LAt P AdiBwprstyl-diysyl apirieybinhiazol-2

' I-benzamide; ' 4-(3,3-Dimethyl-pytyrylamino)-3-methoxy-N-thiazol-2
(5,5 A At D R GJRER0 y1-bonsamide;
4-(3, 3-CHnsk B 1463y ByLomiathy3-meynlaribiaed, 3-gichéaradéiazol-2
yl-penzamide,; or a salf thereof. As u grein the term tregtment include
S-Chionh B o7 AR e B P s AR KRBT cerm
5-Chiordigeaselmrymernrashsbseno)-diseaneaeNhbioeskIndpbedatdshen
- Fruor SRS 5SRO0 SRR 91 s yventon it s understood that
4-(3, 3-Dimethyl-butyrylamino)-3-methoxy-N-thiazol-2-yl-benzamide; '
4-Isobutyrylamino-2-methoxy-N-thiazol-2-yl-benzamide; and
4-(3, 3-Dimethyl-butyrylamine)-3, 5-dichloro-N-thiazol-2-yl-benzamide,

or a sait thereof.

As used herein the term treatment include prevention or treatment or relief as the case may be.

Also the term disease may mean a disorder or disease as the case may be.

When referring to the uses of the compound of the invention it is undersiood that the

Compound may, e.g., be in the form of a salt.

The compounds of the general formula I and V may exist as enantiomers thereof and such
enantiomers are also embraced by the invention. Throughout the specification and claims,
reference to specific compounds with formula V refers to the racemates unless otherwise

indicated.
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Compound may, e.g., be in the form of a salt. The compounds of the

W(Qﬁﬂﬁ)ﬁh{@ﬁmu'a | and V may exist as enantiomers thereof an
enantiomers are also embraced by the invention. Throughoutq:tﬁ!(lalﬁﬁ(gﬁ%6"00'02i2

specification and claims, reference to specific compounds with formula V
refers to the racemates unless.gtherwise indicated. WO 2006/114093
PCT/DK2006/000212 23 The term CI-6-alkyl refers to a branched or

The terrdnDrardketralieyd gooubriaashied frommbrenthesixakkathoowidmeinpclisiveyne to six

uch as methyl, ethyl I-propyl, 2-propyl, I-butyl, 2-butyl,, 2- I ) }
cerbon S48 S SR Py s O sy el ST pupgh 2-methl
2-propyhranghetimethyiblapropet dlkyl geomp Bavhatkfromefmme tamiddricaidoranched or
t inclusive, 5 The.term C3 8-cycloal | onocyclic or
unbranc@?cy%ﬁ?%&?gg@lﬁ%\% ﬁglt %%%Otg%%r%%@%%%r%ggsﬁégﬁ}%ﬁycIopro pyl,
cyclopentyl, cyclohexyl, etc. Halogen means fluoro, chloro, bromo or iodo.

1Q-The I-6- : - I -al j . :
T ter e s e 10 cigh
C-atomglefinkdatinieppylacitlageiinh salstskesdompounds of the invention

are pharmaceutically acceptable is salts formed with non-toxic acids.

Exemplary of such organic salts are those with maleic, fumaric, benzoic,
Halogempwansidhswecishigroxatiemsistiatpylenesalicylic, methanesulfonic,

ethanedisulavmc, acetic, propionic, tartaric, salicylic, citric, gluconic, lactic,

malic, mandelic, cinnamic, citraconic, asé%a;rtic, stearic, palmitic, itaconic,

The tergly dolicapaminEbernzsloabivitiricallih Asstsochngrees phyiieh the Cie-
alky] anRGRHC 2GS RRNE 5D 8.8 Dadeiropkydines. for example 20

8-bromothéophylline. EXxemplary of such inorganic salts are those with
hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids.

The acid NRIBARR addilign sRISLHIPRRFRMAPIHEdaRELISIRYE HIRR-MEeutically acceptable

pharmaceutically acceptable salts formed with non-toxic bases.

salts formedniiiRy RSTSIRACHRUE A dH GBI BAT i SRt ARG G AR 575 KBRS iy maleic,
fumaric(€-BeSRAUMRABISURIccRAlS Wikiakaliie eemyinrialidaie, calsiimesulionic,
magneﬂsium); ammonium salts; salts with organic aimine,s and the like. )
ethanedisulionic, acetic, propionic, tartaric, salicylic, aitric, gluconic, lactic, malic, mandelic,
cinnamic, citraconic, aspartic, stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic,
benzenesulfonic and theophylline acetic acids, as well as the 8-halotheophyllines, for example
8-bromotheophylline. Exemplary of such inorganic salts are those with hydrochloric,

hydrobromic, sulfuric, sulfamic, phosphoric and nitric acids.

The base addition salts of the compounds of the invention are pharmaceutically acceptable
salts formed with non-toxic bases. Exemplary of such base addition salts include salts with
alkali metals (e.g. sodium, potassium); salts with alkaline earth metals (e.g. calcium,

magnesium); ammonium salts; salts with organic amines and the like.

The term solvating group means any group, which can supply improved aqueous solubility 1o
a compound with formula V, upon conjugation to a compound with formula V as described

above,
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The term solvating group means any group, which can supply improved

lubility to a compound with formula V, upon conjugation to a
chgbr%%%%?r{%?with formula V as described 30 above. WO 2006/’%2’6’5%"006/0%212

PCT/DK2006/000212 24 The term linking moiety means any construct,
which can serve to connect A apd Z as defined above, characterized in
that upon conversion of a pro-drug with formula | under physiological
The tereoiiidionmcety mpannshwithriaroet) svhioki bdreseeteasechrmddi e\ tenth”Z as defined

above, 8@%&%%@ I C.%aq Igotr)] 3 CORCeISion OF & %Pg—ngmﬁgﬁlx ?51%‘11?%‘%% er physiological
conaitions, WHICH: Can be encounteretin a |vﬁ19 mammalian orga 1S,
conditidisemplanpochsuetticiemidald widinzy/mbtisebnditions are the chemical
and enzymatic conditions of the gastro-intestinal tract, i.e. the stomach,
intestinal lumen and at the gut wall; in blood; or various tissues or organs

The tersuphy sioltei daleondiiiine eemoamjnsebelfdhesdosl anyrtemitaendipos thich
can be HRISHERIANS Eﬁggbx%%ﬁafﬁ% R%Qﬁi&%@é%&%%@ﬂo%@ﬂ upshonaliy

such as an a-Ccyclic or mine, or an atic ring containing a

emmaﬁwg@gﬁm;ﬁw@mmm@aﬁﬁ@umfdm @avitvichtestinal tract,
i.e. the SROBE §i%§éﬂg1qdﬂ&ﬁt%%égégg@mﬁnfm@ RPRd18.B RRLER: organs

ionisable amino functionality. Theterm hétero carbonyl means any
such asgbgiligbnt of the carbonyl group; such as a carbon atom connected to a
heteroatom other than oxygen via a double bond; or a heteroatom, such
as 20 phosphorous or sulphur, connected to an oxygen atom via a double
The tegsorfanTRearifhi(EARY, e FEFRECRh GERaVEthvSishdepatRiaifgeboxylic acid
functionBIEY SBRNAAchiAYSAIMERSABR aPuReHOHRIE Bond SiereRi3omefor an
unknown geometry, or a mixture of stereoisomers in any ratio. 25 The
aromatig HHYE B RE ECHIFREIAGHE™DT this invention, may be administered by
any suitable route, for example orally in the form of tablets, capsules,
powders, syrups, etc., or parenterally_in the form of solutions for injection.

The termodinpming) Hocans FE6 ANSETEHS MHHEth GoIRIGHRY 1 8WAgrvHetionalisy waich can

form a bSOt ARI RAANBHRASRUIsRIracaeRiakle carriers, diluents, excipients
or

The term hetero carbony! means any equivalent of the carbony! group; such as a carbon atom
connected to a heteroatom other than oxygen via a double bond; or a heieroatom, such as

phosphorous or sulphur, connected to an oxygen atom via a double bond.

The term (E/Z), wherein E and Z have the standard meanings “entgegen” and “zusammen”,
means a pure double bond stereo isomer of unknown geometry, or a mixture of stereoisomers

in any ratio.

The pharmaceutical compositions of this invention, may be administered by any suitable
route, for example orally in the form of tablets, capsules, powders, syrups, etc., or parenterally
in the form of solutions for injection. For preparing such compositions, methods well known
in the art may be used, and any pharmaceutically acceptable carriers, diluents, excipients or

other additives normally used in the art may be used.

Conveniently, the compounds of the invention are administered in unit dosage form

containing said compounds in an amount of about 0.01 to 100 mg. The total daily dose is
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30 other additives normally used in the art may be used. Conveniently, the
woSRHRRYRs of the invention are administered in unit dosage gg%mo%mﬁzm

containing said compounds in an amount of about 0.01 to 100 mg. The

total daily dose is WO 2006/114093 PCTIDK2006/000212 25 usually in

the range of about 0.05 - 500 mg, and most preferably about 0.1 to 50 mg

of the active compound of the invention. The pharmaceutical formulations
usually of the iaveniSraboay GBSpraiky seehprd medithraEirabiyndst G teefring of the
active c{F"! [ gie‘l'ig%%téo@ay be prepared by mixing the active ingrediept
with ordinary adjuvants and/or diluents and subsequently compressing
the mixture in a conventional tabletting machine. Examples of adjuvants
The phAh LGRS SOMRLISAo50 SRIED RAIA (P priBaRIC YR cRIRGARSM methods
) stearate, gelatine, lactose, gums, and the like. Any other adjuvants or
in the ardditives usually used for such purposes such as colourings, flavourings,
preservatives etc. may be used provided that they are compatible with the
active ingredients. Solutions for injections may be prepared by dissolving
For exwiaa%bh%@réa@htb&narsséz%@ylsﬁa‘é@aﬁv@{eiﬁ%mﬁﬁrt%%f e ViR opdinary
adjuvantdieslion REelsrablRickissanientadistingtim sofhtionitatae desireshventional
volume, sterilising the solution and filling it in suitable ampoules or vials.

tabletting achipsnRXagthlRrel HTBFARSR STy T (HERRE R 4yOHR SHatRle POERIR starch,

talcum, 3840Ri6IASRAIGIe PIRESIVEIRSo RN tiaNdANISd atte ZRe YRISAIs@MIdiRSants or
.. of recipes for the formulation of the invention are as follows: 1) Tablets ,
addmveéaf»ﬁeé%ﬁw% 1 Bl BYFRBEIITIER (e TRV cAR METE P SsPREfrettves ete.

may be R3S RbHEEIAGIE teaNROURE BBl gith BeontROimgederiaize starch 30

mg Hydroxypropylcellulose 2.4 mg Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 2.4 mg Magnesium stearate 0.84 mg

Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the solution
to the desired volume, sterilising the solufion and filling it in suitable ampoules or vials. Any
suitable additive conventionally used in the art may be added, such as tonicity agents,

pregervatives, antioxidants, etc.

Typical examples of recipes for the formulation of the invention are as follows:
1) Tablets containing 5.0 mg of a compound of the invention calculated as the free

base or free acid:

Compound I - 5.0mg
Lactose 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 24 mg
Microcrystatline cellulose 19.2 mg
Croscarmellose Sodium Type A 24 mg
Magnesium stearate 0.84 mg
2) Tablets containing 0.5 mg of a compound of the invention calculated as

free base or free acid:
Compound 1 0.5 mg
Lactose 46.9 mg



30 2) Tablets containing 0.5 mg of a compound of the invention calculated

ree e or free acid: Compound | 0.5 mg Lactose 46.9 mg WO

W@%%‘Iéfﬁ‘&ggs PCT/OK2006/000212 26 Maize starch 23.5 mgpﬁg&ﬂﬁf&%‘éﬁ“’““m
1.8 mg Microcrystalline cellulose 14.4 mg Croscarmellose Sodium Type
A 1.8 mg 5 Magnesium stearatg .63 mg 3) Syrup containing per millilitre:
Compound | 25 mg Sorbitol 500 mg Hydroxypropylcellulose 15 mg to
Glyddeirssgatel Methyl-paraben | mg P&b§lmparaben 0.1 mg Ethanol
0.0k felavour 0.05 mg 15 Saccharin gqdilm 0.5 mg Water ad | mL
4) Solution for injection containing per millilitre: Compound 1 0.5 mg
Sorblisrewy piling latrsacid 0.05 mg Shéaharin sodium 0.5 mg Water
ad ki NE-NeRRNES, qugbe Anvention may he prepared by the
5

following general methods:

Magnesium stearate 0.63 mg
3) Syrup containing per millilitre:
Compound I 25mg
Sorbitol 500 mg
Hydroxypropylcellulose 15mg
Glycerol 50 mg
Methyl-paraben 1 mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mL
Flavour 0.05 mg
Saccharin sodium 0.5 mg
Water ad I mL
4) Solution for injection containing per millilitre:
Compound 1 0.5 mg
Sorbitol 51mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg
Water ad 1 mL

The compounds of the invention may be prepared by the following general methods:

a) Deprotection of a compound with formula VI
A-B-Z

VIII

r

wherein 7 and B have the same meaning as described above, A’ is a suitably protected form

of A, and A is as described above, to release a compound with formula I as described above.
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a) Deprotection of a compound with formula VIII A'-B-Z VIII 30 wherein Z
the same meaning as described above, A'is a sujt bz)_x
W‘%?(@é%&%\ﬁ%rm of A, and A is as described above, to release %88“ ngg%ﬁﬁ(g)ﬂzzz
with formula | as described above. WO 2006/114093
PCT/DK2006/000212 27 Deprgtection of compounds with formula VI
may be performed by standard procedures known to chemists skilled in
Deprotdtagoartf Thiapoedieside frotedt A b iegnipquerdsrmid Syrstaridand poredures
known Y B0 SAIS SRS REZESRAORURIEA A ASKLIARNIGe PAISRIIE Wi e
Suitable™acid in a suitable solvent at a suitable temperature, such as i.e.
VI, inkbich shedhyieifenac@0ti4g 5raydgstriftuarchlediils deydienttichibvdthethateble

., . at 20- foll ' -agIch
acid in %ﬁ%gﬁg%vge%\f%é%gﬁ) gt %f%%&%%?&ges%\éﬁ% A fﬁ?ﬁlgﬂ\lghfther at 20-40

pounds with formula VIII, in ch sal

°C, or tsifiitaide quittecih ggtvbiis)marthivasa Rbi#e; 05 fu Esvrd dyrenperistica of solvent
suitahl %zj e such as sodium.methoxide in methanal at 20- f ed. .

wnd xS B0 IO, SR R LR RS M

suitablelfrdtpReactiamofsh aervoeUalb kyithdodnsitachtmddiZvith 4 svltebdérbZsamaB as

. __are as described,above, and, A j -unsuybstituted. or. . . . .

sodtns S BB 2t U PR i bl acd

such asalddhyide extherpesesine of a reducing agent such as sodium
cyanoborohydride (NaCNBH4), in a suitable solvent such as methanol
(MeOH), at a suitable temperature such as room temperature. 20

ompounds with formula VIll,may be prepared by the following general
b) Reac%%qh%%sgog}pﬁggé?%@]ﬂo gnctgfg}]gound with formula V 25 R9 0 R

A-B-Z
H
wherein Z and B are as described above, and A is an N-unsubstituted or N-mono-substituted
amino acid, with an alkylating agent such as an aldehyde in the presence of a reducing agent

such as sodium cyanoborohydride (NaCNBHy), in a suitable solvent such as methanol

(MeOH), at a suitable temperature such as room femperature.

Compounds with formula VIII may be prepared by the following general methods:

a) Reaction of a compound with formula V

RQ
L3 ST
2
R N/)\ITI RO
BROEGW
R* H
\

wherein R' - R® and R® - R® are as described above, with a compound A’-B-E under basic

conditions, wherein A’ is a suitably protected from of A, and A and B are as defined above,
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R/~N'OR2030HRNJ~R5 R4HYV 35wherein R'- R5 and R8 - R9
r rlbed above, with a compound A'-B-E under basic_conditions
wi ﬁ%‘?@ﬁ |s a suitably protected from of A, and A and B are BS YA b00212
above, WO 2006/114093 PCT/DK2006/000212 28 and where E is
attached to the atom in B with laQel *, and E is a leaving group such as
e.g. chloride. The reaction of compounds with formula V with a compound
and wikrBIEimaatiedesfaioewinyinsindar hped CedukE knavieatonghgraigisuch as e.g.
chl .Cf%(illed in the art. This includes deprotonation of 5 compounds with
rmula V by reaction with a suitable base such as sodium hydride (NaH)
The rebvidosuntbienpolveist witbhias:dilméthyltforcamisei(d M@Ebcﬁamm&blgerfonned by

eragure ch asZO O C,or.1.8-diazabicyclo| 4
Standmi% E?) i tetra ydwnfura eﬁ\ ﬁE) alftl lg?)g ?Bﬁova\}éd n#(‘)%r:égbta%p%t%mmn of
compoi:ﬁdx)vﬁﬁrafcumukaf‘d bpmyaoting with ﬁmuﬁa]&e\haséede&@Riuﬂi RIS (NaH) in
IR 3 )
2 Sultag]g’ Si?ew‘a\:/ixp}ittﬁua com Bnt?ﬁdy %\ff‘i?i{ gﬁere@fxﬁ? §r€3§§ 31; §reot ctgﬁ%%rsgn{%‘ea 820-60
°C, oxA,iﬁqu&aﬁmydﬂﬂﬁn@ﬂ]&bd@@’bndeH(EIﬁLbramrteﬁ@iﬂykieofewtmr('Eﬁ‘IF) at 60 °C,

C S Wi la VII with a compound A'-H may be performed by
foHowg&%&P §groce¥1ure hown to chemists skilled in the art. This includes

deprotonation of

b) Reaction of a compound with formula VI

-
VZ-)\ R?
Ci R N™ "R

Vi
wherein R! - R® and R® - R? are as described above, with a compound A’-H, wherein A’ is a

suitably protected form of A, and A is as defined above and His a proton.

The reaction of compounds with formula VII with a compound A’-H may be performed by
standard procedures known to chemists skilled in the art. This includes deprotonation of
compounds A’~-H by reaction with a suitable base such as diisopropylethylamine, in a suitable
solvent such as THF, followed by addition of a compound with formula VII, at a suitable
temperature such as 20-50 °C, or by reaction of compounds A’-H with a compound with
formula VII in the presence of a suitable catalyst such as silver trifluorosulphonate (AgOTH),

in a suitable solvent such as dichloromethane, at a suitable temperature, such as -78 °C - 20

°C.

¢) Reaction of a compound with formula V
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compounds A'-H by reaction with a suitable base such as

diisopropylethylamine, in a suitable solvent such as THF, followed by
WQ&&&?@M P4 compound with formula VI, at a suitable 25 temgdrh{fi006/006212

such as 20-50 C, or by reaction of compounds A'-H with a compound with

formula VIl in the presence of a suitable catalyst such as silver

trifluorosulphonate (AgOTf), in‘4 suitable solvent such as

dichloromethane, atgesuitable temperature, such as -78 C - 20 C. 30 ¢)

Reaction of a compoutd with forngyla V MO 2006/114093

PCT/DK2006/000212 9&0 Rl \R2Q5HR/NAR5V, R4 H

wherein R’ - R5 agé‘z . p-a5descriied-aboye, with a compound

A'-E wherein A'is a sui{gbly photected of A, ghd A is as defined

above, and E is a leaving grould sugh’as g4 Loi&e 10 The reaction of

compounds with formula V with a@ompo nd AYE may'be perform&d by

standard procedures known to chemistsgkilledin the art. This includes

reaction of compounds A'-E with a compound with formula V in the
whereipSerict milarduiRblecatalystribeh anrg @th incampiahte Ablierbewth A’ is a

.. +,as dichloromethane, at a suitable tempetature, such.as 78 C-20 C. 15

suitab O s S Er BRI ity Shch as
chloridgeneral procedure as outlined below. Coupling of a compound with

formulaVl 20R9 SORR/NONR2 25

The reaction of compounds with formula V with a compound A’-E may be performed by
standard procedures known to chemists skilled in the art. This includes reaction of compounds
A’-E with a compound with formula V in the presence of a suitable catalyst such as AgOTH,

in a suitable solvent such as dichloromethane, at a suitable temperature, such as —~78 °C-20 °C.

Compounds with formula V were prepared according to the following general procedure as

putlined beiow.

Coupling of a compound with formula VI

Rg
IS 0o R
~ R?
o N)\i?
H s
R NH,
R4
VI

wherein R! - R* and R® - R? are as described above, with a carboxylic acid R*-COOH or

carboxylic acid chloride R*-COCI, wherein R is as defined above.

The coupling of compounds with formula VI with carboxylic acids R>-COOH may be
performed by standard procedures known to chemists skilled in the art. This includes coupling

in the presence of a uronium salt coupling reagent and diisopropyethylamine (DIPEA), at
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H R NH2 R4 VIwherein R'- R4 and R8 - R9 are as described above,
with a carboxylic acid R5-COOH or 30 carboxylic acid chloride R5-COClI,

WOHUPAN'EE is as defined above. The coupling of compounds Rt EHHAEf£00212

VI with carboxylic acids R5-COOH may be performed by standard
procedures known to chemists skilled in the art. This includes coupling in
the presence of a uronium salt 88up|ing reagent and diisopropyethylamine

temperdRWREAbREW 80614003 RERIRKZORE/QR04kAaBJRAMEIAUIQS N-methy!
between 20-80 C, in a suitable polar gr apolar solvent such as N-meth

I
pyrrolidineaa AR (Rivib3-dichisrarthftto eihsneo Wl ing tfp inger wylh s dermula. VI

with cafiti{arendas Vhivviteahoxtic acid whindasBS yQkhmay poaairimedwn to
by standardggﬁrocedures known to ch,emis%sﬁskil!ed in the art. This inC|Lid

chemistSIoH] 5 g THER AL AP BB AR BT S BRI i Apramila VI with
carbox $INOHERS REEQRE RN UM Prasensrkansyitable basshr chsassoyridingpidine at
temperatures between 20-60 C in a suitable solvent such as

tempergtures bsfgrerindnt’ Comdotiab R AR YsAhR s A Were LR etaReording

to standard procedures known to chemists skilled in the art as outlined
below. Suitably substituted 4-nitro benzoic acid 1o chlorides were either

Compogmdimeithafiravinable Brisraphasdypertstingiln seidedonessahghdnown o

chemisGAGRYNC RACigs With axalviiEhierislay seienyiechionsenaad NereCouRieit acid
with suitably substituted 2-aminothiazoles in g %l;lita le solvent such as

chloridgs yfoiGRSE HIRD ALY RIS B RS Y gREcRending
carboxﬁlﬁllﬁéﬂgl@ @ﬂfﬂﬂﬁ@%@iﬂ%&&@%@ %@?ﬁ&f-cﬁﬁ@:i@ﬁé}@dﬁ&wﬁé@oﬁh}ﬁ@d with suitably
. reduced to the corresponding. anilines by procedures knpown to chemists
substit G A S TR ol ch S A E ) B TS B P ROGR fcpaesence
of a suBbHRIRCAAYSiSHERESe1 800 fdHbltanspéialleestivepisnohsas €tharobroducts

Alternatively, suitably substjtuted 4-amino benzojc acids were coupled

were thgpedeadStissHRReR R e MmBIISSIBE profedyresdtodBrtg chemists skilled in
the art CAIBRARNBIALIFOY BYASERABEHNE SWBIEasS drogen and a suitable catalyst such as 10%

R Lo N e N
acids suitablesplv@ntstichsaisabi-dishidrorihapeainithehprasencofia syitelelece of a
carbodgranslgesuccohup 1nglprgapé’en%t gu%git%glelt-e@l&ex{laett rﬁatﬁ%%%?gpgrﬂ:gpet%jﬁ—carbodiimide
hydrochloride in the presence of a suitable additive such as I-hydroxybenzotriazole in a
suitable solvent such as 1,2-dichloroethane in the presence of a suitable base such as DIPEA,

at a suitable temperature between 20-60 °C.

Compounds A’-B-E in which A’ is a suitably protected amino acid, E is chlorine, and B is a
structure with formula III, wherein B is attached to the atom with label *, and R*7 is
hydrogen, were prepared according to standard procedures known to chemists skilled in the
art as outlined below. Suitably N- and side chain protected amino acids were saponified using
a suitable base such as cesium carbonate in a suitable solvent such as mixed water and
ethanol, or tetrabuty! ammonium hydrogen sulphate in a suitable solvent mixture such as a
mixture of water and dichloromethane. The amino acid salt thus formed is next reacted with a
suitable reagent such as bromochloromethane or chloromethylene chlorosulfonic acid in a

suitable solvent such as dimethoxyethane at a suitable temperature such as room temperature,
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Compounds A'-B-E in which A' is a suitably protected amino acid, E is
chlorine %nd B is a structure with formula Ill, wherein E is attached to the
WOt8h Wffﬂ fabel * and R6-7 is 25 hydrogen, were prepared a’éEESfB%ﬁ@“%/“““m

standard procedures known to chemists skilled in the art as outlined

below. Suitably N- and side cha}ip protected amino acids were saponified

using a suitable base such as cesium carbonate in a suitable solvent
or undespbhsasarixid cvatitiondirethaitablosttteab uiykmmenrodivmdydrogen water and
dichl sulphate in a suiét Ietgr%lvee}n%urpeix%e sur%ré as%gmmirg%rl% of water and

o S A T R HIRTAD A Cia SaIfthuS Tormed 1S next reacted with a

30 suitable reagent such as bromochioromethane or chloromethylene

chlporqQs ic agid in 2, suitable,soly h.as di h - .
Compo gl e TamBb T A i i Lo bE AR Ak dma B i
structurP GIiD KBAAGIOAN2 1% hatior Bnitentded ttansferatomditidis lrbel stitafe R®” is

solvent mixture X i e Blled in th
yarog G TS PHE DA T WAL A AR RO B AR Rled in the

art as whibihedl' ibcdosuitdbiitahitepetdqiesdy pitplaltoBols chiornecasitv Bvidth 8 suitably
substimZ%% 8&%@%@;%@3%%%21%%@ BF4512URRGH R e aiom i{ahehe presence

rogen, were prepared according to standard procedures
of a suilabdevbrte shdmisty skilieddnatieitaitedsopeiinadedubyees dlabfly Brotected
poly-alcohols were reacted with a suitably substituted chloroalkyl
chloroformate in a suitable solvent such as chloroform in the presence of

Compoarsisitablfbast s\ith adpyikiRe, alka suidaBie teRiperatasedoseiewsh stp6o were
prepareg a%&%?é’é%%%ﬁ?ﬂ%&e‘f%&@@u}@&1&5‘48&&?%81&@%&?98}%% 1 RA4R 3Fhis includes

escribe ove, were prepared according to standard procedures

reactioknbweamphierdistithifiretia Heveeraini&incRiderd RacRorst 25 deaspbahabove,
with chiﬁﬁrk%'% A rhierein B'thﬁﬁr@%é%aof R2arspsies i d aRaye inWithitable

orométhylchloroformate in the presence of a suitable base such as
solvent/Nath as Ddlitablesisadk/empmehesspi Rt &@liteble temperature such
AlternaBy %% gge% ﬁlﬁ%ﬁﬂﬁ%\/ﬁyfob ¢ @E? %e%fi fﬁm_uﬁa X&l\h ‘f(herﬁma%la's Ridscribed
and “R9 afe as describe above, can be prepared by reac_tlonlof a, o
above, camipopraavith Sormuttion eiiteseinmRuniRy dndoRBulRY ardesiad’crifecnd R -

R? are %)bgé’&nwgg asvubstancs GIGHZE (beien Bisastiiahlg leavng Wa%¥Ry group,

r example bromine or chlorosulfonate, in the presence of a suitable base_
for exampdh broming v ghizoosyifaprses dh/din BissAgS PiFsHitabiftatesuch as NaH in a

suitabld SHIPEIALYLR PN 2% 0 Gble temperature such as 20-60 °C.
EXAMPLES

Analytical methods

Analytical LC-MS data were obtained by either of two methods: (method A): on a PE Sciex
API 150EX instrument equipped with an IonSpray source and a Shimadzu LC-8A/SLC-10A

LC system. Column: 30 X 4.6 mm Waters Symmetry C18 column with 3.5 um particle size;
solventsystem: A =  water/trifluoroacetic  acid  (100:0.05) ad B =
water/acetonitrile/trifluoroacetic acid (5:95:0.03); method: Linear gradient elution with 90%
A to 100% B in 4 min and with a flow rate of 2 ml/min. or (method B): on a Micromass LCT
instrument equipped with a 4-way MUX ElectroSpray source, a Micromass Waters MUX-
2488 UV-detector, a Sedex 754 4-channels LT-ELS-detector, a CTC Analytics HTS-PAL
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EXAMPLES Analytical methods 25 Analytical LC-MS data were obtained
elther of two methods: (method A): on a PE Sciex APl 150EX
r¥sﬁ equped with an lonSpray source and a Shimadzh¢T/PK2006/000212
LC- 8A/SLC IOA LC system. Column: 30 X 4.6 mm Waters Symmetry C18
column with 3.5 m particle size;_solventsystem: A = water/trifluoroacetic
acid (100:0.05) and B = 3o water/acetonitrile/trifluoroacetic acid
autosan(ﬁl%é);ﬁl@)nememmddrLiﬁyeati@&a@ki@mseluﬂd)mmm&%m5&50}315)@% BIHL pumps.

with a flow rate of 2 ml/mi ethad B): on iGro
co}um’?nsgr(il nt-8qiEbed M a B Way%}’ug gectr% pray stc%ul:%g |c C%In%z;lises size;
solventé&/f%ﬁts MUX- 2488 U¥atiatadfticadsedex 754i4-chafiigt9.05) and B

Water/a S}L&% (v;ltgcg%a;f TC a%ysggnﬁp}qg Athcycy OL? t?%@/ %ﬁ'aﬁ?e%?t elut on with 0%

equ ped with 4 Tnjection va ves,
A to 10808 Watais 46E 5 BinafoWPRE plinpdmo Bimity 30aX deiSmmined hrcigegration

of the L%y éf ‘}%}i cﬁﬁc acg&%ﬁ%ﬁ%ﬁ%&%ﬂﬁ& (fﬁ*‘f%?é%@z%&eé in minutes,

water/acetonltrlIe/trlfluoroacetlc acid (5:95:0.03); method: Linear gradient

'H NMEI uﬁtlgo \é\"\;vré %Or%%grc’?é%)ag’g%/oﬁ %@W&%M&WA@QR&% feed {Hyt%'ﬁ‘lent or at

etermined by Integration of the UV (254 nm) and ELS
250.13 mséﬂesaﬁrhe%mmwﬁ e sngrTrgns. Rprtssaied WWM&H@KW @9 8%D) was

t
o oFISARLFELY P, HAARL RO G 0 AMEREF AT s
Chemicimetify | ilifoxides (98189sBlwias PR udhs abBowing ahlusyistinsgyie used for
muihpl?cqﬁj%fﬁq}/lm gseg{@gqépt@mgb(g;ggepgqﬁfggparg deheenicat shiffintet, h =

es are expressed "The following abbreviations are used for

heptet, dﬁm.éq@hgp@mméﬁgn @@&%ﬁgte@qf gublsispartelfbratripletpldriatets, m =
multlplgy'br AQuigistahim Ié%la}ﬁib‘iidcm‘aﬁa@iglﬁ@ublet dt = double triplet, dq =
doéuble quartet, tt = triplet of triplets, m = multiplet, br s = broad singlet
and br = broad signal. 15 For column chromatography silica gel of the type

For colﬁﬁ?@fﬁgh@l@miﬁ Eﬁgﬁgﬁ‘g‘éﬁ%@’%é@@@seﬁw PAEsh RREPASIA KA used.

EXAMPLE 1 PREPARATION OF INTERMEDIATES

Chloromethylen chlorosulphonic acid was prepared as described in
Binderup, E. and Hansen, E.T. Synthetic Communications 1984, 14, 857-64.

Preparation of compounds with formula A’-B-E

A compound A’-B-E in which A is a suitably protected mono phosphate, E is chlorine and B
is a structure with formula III, wherein B is attached to the atom with label *, and R* is
hydrogen, was prepared as described by I.P Krise et al. J. Med. Chem. 1999, 42, pp. 3094~
3100. (Di-tert-butyl chloromethyl phosphate).

Compounds A’-B-E in which A’ is an N-blocked, and optionally side chain protected amino
acid, E is chlorine and B is a structure with formula 111, wherein E is attached to the atom with

label *. and R%7 is hydrogen, were prepared as described by P. Gomes ef al. Synthetic

H
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Chloromethylen chlorosulphonic acid was prepared as described in
Binderur, E. and Hansen, E.T. Synthetic Communications 1984, 14,

WhEIEHBreparation of compounds with formula A-B-E 25 A RoRpBi#g/000212

A'-B-E in which A is a suitably protected mono phosphate, E is chlorine
and B is a structure with formula Ill, wherein E is attached to the atom
with label *, and R6'7 is hydrogen, was prepared as described by

COmmuhrﬁadﬁ&s@, ??Bﬁﬂg@),%?%m%@%& Qmex%@aEee@Jf_Qiﬁ@%i_tz%ﬁﬂumbrada, N, et
. ~Chloromethyl phosphate). 0] unds A'-B-E In which A'is an
. in SYE Al eSS ﬁ@ééﬁﬁ%&@%@%ﬁiﬁ%ﬁm gtk ifprrethylens

esters) and B is a structure with formula Ill, wherein E is attached to the atom with
label *, and R6"7 is hydrogen, were prepared as described by P. Gomes
et al. Synthetic WO 2006/114093 PCT/DK2006/000212 33

The folloonnpwitatieparaDARIS2Ud9), pp.1683-1693, or alternatively as
: described by Harada, N. et al. in Synthetic Communications, 1994, 24,

767-772. (N-blocked amino acid chloro methylene esters) 5 The following
3-tert-Butrey preparedanslogopilyic ddiet tBatoxyeaybestglamino-propionic acid

0 ester; - : ! 9H);. 2,5 2H). 3,1
H NM%',{W%@B é%&%@%‘ %é%) ?5, a%q%%)l § @ S5k L8N 3 1,
(S)-2-tert-Butoxycarbonyl-methyl-amino propionic acid chloromethyl ester:
-2 BRGSO IR 5 SR G B Pk
TH NMB)-DrebtBbitiycafon NI X3 -dipehiA-RAR2riG Heidt Aot ethy); 5.84-5.94
(2HD). ester: 15 111 NMR (D6-DMSO0): 0.82 (d, 3H); 0.89 (d, 3H); 1.29 (s, 3H);

1.36 (s, 9H); 1.99 (m, 1H); 5.85 (br s, 2H); 7.19 (br, 1H). (R,S)-Carbonic
acid chloromethyl ester 2,2-dimethyl-[],3]dioxolan-4 ylmethyl ester:

-Di -[1..3]1d -A-yvl)- | issolved
R o

1H NMEn(GroRth{e idrotdribits 0139 rtndbliwds28d@eddiopifsés, iBiHe?? (m, 1H);

5.85 (birastignymixie pps stirred at ambient temperature for 4h. The reaction
mixture was washed with water, the organic phase was dried over MgSO4
and evaporated. The crude product was purified by flash chromatography

(R, S)~COPbSIRELRING IS0 ethyl ester 2, 2-dimethyl-[1, 3] dioxolan-4-yl methyl ester:
(R,5)-(2,2-Dimethyl-[1,3]dioxolan-4-y1)-methano! (8§ mmol) was dissolved in chloroform
(100 mL) and pyridine (8 mmol) was added. Chloromethyl chloroformate (15 mmol) was
added dropwise, and the reaction mixture was stirred at ambient temperature for 4h. The
reaction mixture was washed with water, the organic phase was dried over MgSO4 and
evaporated. The crude product was purified by flash chromatography on silica using 10%
ethylacetate in heptane as eluent.

Yield: 30%

1H NMR (Dg-DMSO): 1.28 (s, 3H); 1.34 (s, 3H); 3. 72 (dd, 1H); 4.05 (dd, 1H); 4.18 (m, 1H);
4.30-4.35 (m, 2H); 5.93 (s, 2H).
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ethylacetate in heptane as eluent. 25 Yield: 30% 1H NMR (D6-DMSO):
1.28és, 3H); 1.34 (s, 3H); 3. 72 (dd, 1H); 4.05 (dd, 11-1); 4.18 (m, 1H);

WQ BN, 21-1): 5.93 (s, 2H). WO 2006/114093 PCT/DK2DEERISHP#00212
34 Preparation of the intermediates with structure VII li
N-(3-Chloromethyl-3H-thiazol-2
yIidene)-4-(3,3-dimethyl-butyryl%\‘?nino)-3,5-difluoro- benzamide s NaH (20

PreparBioyas SHAASRAG A PME00mband _
4-(3,3-dimethyl-butyrylamino)-3,5- difluoro-N-thiazol-2-yl-benzamide (17
mmol) was added and stirred at ambient temperature for 1.5 h, then

1i N-(ChiRmosimiesershiaseiorymiedd Lapsmnlimesadeeganghine reactighoro-
mixture was stirred overnight at room temperature. The solvent was
benzanigéoved by evaporation and the crude reaction product was partitioned

NaH (Reivesn WHhasekatal antwaterod ke pegdnic(plragankehyiabunashedwils,s-

) NH4CI (aqg., sat,) x 2 and water x 1, dried pver MgS04, filtered and
ciluorg BSOS S BN Dy A SHREH G grap et
for l,Sfﬂ'ljiﬂfbhlSmglr@H@tﬁ?l@ﬁE nasickofmie: 20Vaatvl) ?ﬂﬁs’ta&éﬂ hepthaecasion mixture
.eluent. Yield: 86% 1H NMR (D6-DMSOQ): 1.05 (s, 9H); 2.26 (s, 2H); 6.30
was S RYTER! G DO OREELTEL T 18VEB0 G SHOLT e P g he
crude rEAYEDAQRo(ME WaPpenatatiahbettaen ntasnadiate sudtiv s (ftseokfarlo fhiase
4-Amino-N-thiazal-2-yl-benzamide: 2-Amingthiazole (10 was
was Vg SRl MG TR G T8 NS By e LIo0 b0l s
evaporaddethd bedeiiduwasagdddqobtidinshi shrionea s gppinsion silfi ¢k nitngg a
. _benzoi [ oride (150 mmol). in 1.2-dichjoroethane (500 mL) and
gt adle%tt%?r% ;@gt? (gg\/}% F g}ﬁ% ﬁﬁe%eel?e)l}fﬁ%erﬁxw}}%naas cooled and filtered.
Yield: ¥b& filtrate was washed with 1,2- 25 dichloroethane and dried in vacuo to

1 N DR L T G S v D15y Sy o 7 LT
7.92 (d, 2H); 9.75 (s, 1H).
LC/MS (m/z) 402 (MER),

Preparation of the intermediates with structure VI

1a: 4-Amino-N-thiazol-2-yl-benzamide:

2-Aminothiazole (100 mmol) was suspended in 1,2-dichloroethane (200 mL) and pyridine
(100 mmol) was added. The mixture was added portion wise to a suspension of 4-nitro
benzoic acid chloride (150 mmol) in 1,2-dichloroethane (500 ml) and stirred at 60 °C over
night. The reaction mixture was cooled and filtered. The filtrate was washed with 1,2~
dichloroethane and dried in vacuo to give 4-nitro-N-thiazol-2-yl-benzamide.

Yield: 96%

1H NMR. (De-DMSO): 7.33 (d, 1H); 7.60 (d, 1H); 8.26-8.41 (4H); 12.96 (brs, 1H).
4-Nitro-N-thiazol-2-yl-benzamide (28 mmol) was suspended in abs. EtOH (400 mL) and ethyl
acetate (200 mL) and glacial acetic acid (50 mL) was added followed by 10% Pd/C (0.5 g).
The mixture was hydrogenated for 72h at 3 bar Hp. The hydrogenation mixture was filtered,
and the solvent was removed under reduced pressure. The crude product was added NaHCO3

(sat.) and ethyl acetate, the remaining solid fraction was removed by filtration and dried in
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4-Nitro-N-thiazol-2-yl-benzamide (28 mmol) was suspended in abs. EtOH
(400 mL) and ethyl acetate (200 mL) and glacial acetic acid (50 mL) was

WO HHsd ¥éfifSwed by 10% Pd/C (0.5 g). 30 The mixture was hyd¥63EHa18¢5/000212
for 72h at 3 bar H2. The hydrogenation mixture was filtered, and the
solvent was removed under reduced pressure. The crude product was
added NaHCO3 (sat.) and ethy°15acetate, the remaining solid fraction was

vacuo. r?HéQY@Q@%ﬂgg&t'ngﬁn&ﬂﬁ%%w WO00BLL 1403 RE:TdRKABPBINN0Z12d over

35 vacuo. The liquid phases were separated, the organics were washed
MgSO4 filpemhand reepsiaerdiryseld aneliddiissdid feritersi Sie kPEEBIE: The
Yield: §9¥5B@gtigngaligre combined. Yield: 83% (80% overall). 1H NMR
I\/§D6-DMSO§: 5.93 (s, 2H); 6.50 (d, 21-1); 7.18 I%d, 1H ;.7.49 %d, 1H , 7.84 .
IH NME. BD¥900s &t 651450 G54 8n s /ndérigh-Methid /6180 1H); 7.84 (d, 2H);

12.05 (¥k-Bergginide: 4-Nitro-3-methyl-benzoic acid (83 mmol) was suspended in
1,2-dichloroethane (500 mL) and dimethylformamide (DMF) (5 mL) under
an argon atmosphere. Oxalylchloride (2M in 10 dichloromethane, 62.3

1b: 4- AW oNATRAeVSImy Lo YTebstirige aispension. After stirring at room
. temperature for,Ih, the solvent was removed hy. ev ration under
N SR PRSI ARSI TRRSRESHAS foAg UGB GEEF Hane (500 mL) and
dimeth}iReighete oihamne) (460mmil)). vhdispensigmotin aspinethidzale/[@doridwl2M in
) and pyridine (83 mamol) in 1,2-dichloroethane (100 mL) was ed  partio
cichlongRe i D2t MR L SHIvel B 8B RO L1 URR U room
tempers@roiad hothodelvigd ucad pressid dppdaeaidid swderercdusadpeadeckinnd the
._ethyl acetate (500 mL).and Na sat.), {500 The.soljds were .,
ractof HSTHEE o) AT A DRASC R LARACAIE) s Bigen of 2
aminothhask \(§3sniash)echdvithridaid G ER3nisad]), idrig?l-did ddgSiade filt6fentandas added
. ted. T duct v - llized f I tat d
pOI'thDteﬁ\’/\ga ?gg{?&eﬁ‘%e?fgﬁige %ce)‘%%:n%ﬁ%d(;%o%rg/is? over m@ﬂ% eltﬂc},/ soRrent wvas femoved
under “editial Sprasiing-bhthiteokdkidk beazamidespdéeé|dn kil ladehbdR 500 mi) and
D6-D : 258 (s, 3H). 7.33 (d, 1H); 7. H); 8.10 2H): 8,20 (d
NaHCéaE%ﬂ&“Qfé@(g@ﬁs.Sﬁléa ’ Fn{sm%fﬁﬁz% %9%6‘@#3&’&%@“&830%% wete
S&p&'&tﬁ&fﬁhﬁW@ﬁi@ﬂ%dWﬂ&h@ﬁi [ROOGA); (26 jadd etlvylcaddist® L fl@red and
evaporé?elfl). %g %&éazlar%%%g \ﬁafglsdr J‘c%y@é?l%’zveac? i?gnqequﬂlgc%%eb%gl% 51%/(%% fractions
were combined to give 4-nitro-3-methyl-N-thiazol-2-yl-benzamide.
Yield: 76%.
1H NMR (Ds-DMSO): 2.58 (s, 3H); 7.33 (d, 1H); 7.60 (d, 1H); 8.10 (d, 2H); 8.20 (d, 2H);
12.92 (br s, 1H).

4-Nitro-3-methyl-N-thiazol-2-yl-benzamide (63 mmol) was suspended in abs. EtOH (200 mL)
and ethyl acetate (100 mL) and glacial acetic acid (10 mL) was added followed by 10% Pd/C
(1 g). The mixture was hydrogenated over night at 3 bar Hy, The hydrogenation mixture was
filtered and the solvent was removed under. reduced pressure. The crude product was added
NaHCO; (sat.) and ethyl acetate, the remaining solid fraction was removed by filtration and
dried in vacuo. The liquid phases were separated, the organics were washed with brine, dried
over MgSQOy, filtered and evaporated to yield the product as a solid.

Yield: 95% (72% overall)
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(1 g). The mixture was hydrogenated over night at 3 bar H2. The
hydr%genation mixture was filtered and the solvent was removed under

WOIghUEH ik ssure. The crude product was added NaHCO3 (SBET/RiWigp0212
acetate, the remaining solid fraction was removed by filtration and dried in

vacuo. The liquid phases were separated, the organics were washed with
brine, dried 30 over MgSO4, filtéred and evaporated to yield the product

NMR b 95%:( ovef 2005/0d14093 7.17 (d, 1H); 7.39 (d, 1H
tH @qugg 00%251 36 HNMESQ(E%%@DMSO) 2%?(5 3H() 5%) (s, ( 5

7.69-7 5145%2&9, (b fu§bmsa P, 1H): 7.39 (d, 11-1); 7.69-7.81 (m, 211): 11.96
(br s, 1H). The following compounds were prepared analogously: 5 1c: 4

Arnino-3-niethoxy-N-thiazol-2 yl-benzamide: Yield: 17% 1H NMR
The follgyipgrempoynss Y%f’f%ﬁﬁes%‘@y’- @BRPOBE7 (d, 111); 7.19 (d, 1H);
7.48-7.65 (3H); 12 17 (br s, 1H). 10 1d: 4-Amino-3 fluoro-N-thiazol-2

I- ben e: 4-Nitro-3-fl enzo aC|d (535 mmol) was dissolved in
Le: 4- 8%?8 E%JFJHL 479k 153?@&%? TER%THF) (75 mL). SOC12 (930 mmol)
Yield: WA% added and the mixture was heated at 65 C for 5h. The reaction
' Xtur oqled and the sal y e
1 R SR Gt S arbiaia e, THE LR aades o
12,17 @¥opWibe to a suspension of 2-aminothiazole (480 mmol) and DIPEA (370
mmol) in 1,2-dichloroethane (1L) with mechanical stirring, while the

temperature was kept at 45 C. Upon complete addition the reaction
id: 4-An&i¢w¥é-ﬁza$m%mﬁmxl@)@lfamz’bﬂdahen allowed to cool to room

eratute and stirre n he reagtion ture ergd t
4'N1tm%{ﬁ%)§m\fvoeré Waslﬁegcﬁéjvglétlﬁg ﬁg ﬂoroéethgn%e é{r}% dh{jed\%i}¥l§ vgéuﬁggr:\%el”) and
tetrahydrnﬁrrmﬁ&{fli}ﬁ?})(Iiﬁtmaaoﬁa(ylzt(éa Barmiaid) Wae kel RE4nEHER MiRcture was heated at

65 °C (B'PE Js_ltf Niﬁ%ea tﬁ%ﬁ?x{b \?[7 LG B0 M ik §188 € eddiiration. The
residue was re-dissolved in 1,2-dichloroethane. This solution was added dropwise fo a
suspension of 2-aminothiazole (480 mmol) and DIPEA (370 mmol) in 1,2-dichloroethane
(1L) with mechanical stirring, while the temperature was kept at 45 °C, Upon compiete
addition the reaction mixture was heated at 60 °C for 1.5h, then allowed to cool to room
temperature and stirred over night. The reaction mixture was filtered, the solids were washed
with 1,2-dichloroethane and dried in vacuo to give 4-nitro-3-fluoro-N-thiazol-2-yl-benzamide.
Yield: 35%

1H NMR (Ds-DMSO): 7.34 (d, 1H); 7.61 (d, 1H); 8.10 (m, 1H); 8.23 (m, 1H); 8.31 (m, 1H);
13.00 (br, 1H). '
4-Nitro-3-fluoro-N-thiazol- 2—y1-’oenzannde (7.5 mmol) was suspended in EtOH (abs., 60 mL)
and ethy! acetate (30 mL), glacial acetic acid (5 mL) and 10 % Pd/C (30C mg) was added, and
the mixture was hydrogenated for 12 days under 3 bar H,. The reaction mixture was filtered
and evaporated, and re-dissolved in ethyl acetate (100 mL) and NaHCO; (sat., 60 mL). The
aqueous phase was adjusted to basic pH with NaOH (1M) and the phases were separated. The
organic phase was washed with brine, dried over MgS80,, filtered and evaporated.

Yield: 85% (30% overall) -

1H NMR (Ds-DMSO): 6.00 (s, 2H); 6.80 (t, 1H); 7.21 (d, 1H); 7.51 (d, 1H); 7.74 (m, 1H);
7.81 (m, 1H); 12.19 (s, 1H).
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4-Nitro-3-fluoro-N-thiazol-2-yl-benzamide (7.5 mmol) was suspended in

EtOH (abs., 60 mL) 25 and ethyl acetate (30 mL), glacial acetic acid (5
WORNHRHYS % Pd/C (300 mg) was added, and the mixture w&€T/DK2006/000212

hydrogenated for 12 days under 3 bar H2. The reaction mixture was

filtered and evaporated, and re-dissolved in ethyl acetate (100 mL) and

NaHCO3 (sat., 60 mL). The aneous phase was adjusted to basic pH

with NaOH (1M) and the phases were separated. The organic phase was

washed with brine, dried over MgSO4, filtered and evaporated. 30 Yield:

1e: 4-Agrng-oblosvar sy NmRbEsIMIdE0): 6.00 (s, 2H): 6.80 (t, 1H): 7.21

4 Amir831dnforolehdblc Jebid) mbird1(Rid{1 1 6 8oy 14k 32pdRifRdli MR (25 ml)
2006/114093 PCT/DK2006/Q00212 37 le: 4Amino-3-chloro-N-thiazol-2 .
and Na%éh%r%ﬁj@lham%-@&ﬁhrglﬁewmae%vm&ﬂgﬂsmw% FHfhBlY adivsted

to 4. TNASSARANIRGdM&EIEAH LT Ml oaN L NBEHAIM vileidhatdedxfondb to give 4-

_ The organic solvent was evaporated and pH adjusted 5 to 4. The product
amino- ol BB I5fitkation, washed with water and dried in vacuo to give 4-
Yield: @99gn0-3-chloro-benzoic acid. Yield: 92% 1H NMR (D6-DMSO): 6.15 (s,

2H): 6.79 (d, 111); 7.59 (dd, . 7.71.(d, 123 1H).
151 NN R DR A R ke 1 s o il e B 8255
1H). and 1,2-dichloroethane (80. mL). DIPEA (19.8 mmol),

. 1-(3-dimethylami N)-3-ethyl- carbodiimige hydrochlor; 9
A SRy eH It onte (P58 idh e 2 b 2ie (16, g7L) and
1,2-dichenediwas a@dednbnd Di@ERacibm Snixturel wad-idadedt @ OnGropeopy!)-3-ethyl-

o R TRERSHBELL D FRE SR 9K RSO B o 2

e, the'organic*phase wa
aminotiaskled With MéG hiagaddatl), dethoveichbaSOiterad atitted at 60 °C over

T L
extract@V&Fal) st NIRa{E) 6hD MB &) c phas¢swai-aE1a (elith D, T12hdd 41 1Jried over
MgSOZ, 'gﬁ:eg%’dlaq . gvgg’oggt%ti.l ;l'h]é) ;crlzlgespggdsl%’t %vha'% é@rﬁ:é%&sﬂ%s@éhromato graphy on
silica using gradient elution (heptane/ethyl acetate).

Yield: 42% (39% overall)

1H NMR (Ds-DMSO): 6.19 (s, 2H); 6.83 (d, 1H); 7.21 (d, 1H); 7.52 (d, 1H); 7.83 (dd, 1H);

8.07 (d, 1), 12.24 (br s, 1H).

1f: 4-Amino-3-bromo-N-thiazol-2-yl-benzamide:

4-Amino-benzoic acid (100 mmol) was dissolved in DMF (50 mL) and N-bromosuccinimide
(100 mmol) was added. Stirred at ambient temperature for 18h, the reaction mixture was then
poured into water (100 mL). The product was removed by filtration, washed with water and
dried in vacuo to give 4-amino-3-bromo-benzoic acid. |

Yield: 70%

1H NMR (Ds-DMSO): 6.10 (s, 2H); 6.78 (d, 1H); 7.63 (dd, 1H); 7.89 (d, 1H); 12.39 (br s,
1H).

4-Amino-3-bromo-benzoic acid (18.5 mmol)' was dissolved in DMF (10 ml) and
1,2-dichloroethane (80 mlL). DIPEA (18.5 mmol), 1-(3-dimethylamimopropyl)-3-ethyl-
carbodiimide hydrochloride (18.5 mmol), I-hydroxybenzotriazole (18.5 mmol) and 2-



10

13

20

25

30

If: 4-Amino-3-bromo-N-thiazol-2 yl-benzainide: 4-Amino-benzoic acid (100
min(éli)3 was dissolved in DMF (50 mL) and N-bromosuccinimide (100

WO\ added. Stirred at ambient temperature for 18h, th&S&4UGgH6/000212

mixture was then 25 poured into water (100 mL). The product was
removed by filtration, washed V\éith water and dried in vacuo to give
4-amino-3-bromo-benzoic acid *¥ield: 70% IN NMR (D6-DMSO): 6.10 (s,

aminoﬂ%'i%l@-z%(g’x%ﬂﬁil R3(Adddd Bhd 88 Wadidod) ndizedR (Fas sthibd 39 60 °C over

] 4-Amino-3-bromo-benzoic acid (18.5 mmol) was dissolved in DMF (10,
night. The)veheme »afdsdirstiane 8o, Mg, TEsE ASQ &b hifsipdded. The mixture was

extractel i ’EK%EIYAE‘@B&EQ REQRYR:3ie ik arhodinnida hyetochleridaq18:8), dried over
mmol), 1- édroxybenzotrlazoleé(l&S mmol) and 2 WO 2006/114093

Mg8O4piitiorsik s 6 smsaiod sBhSRMetRoBRe (TS BT M3 dlad sy anatagsarhy on
silica ndéRACHARIGHKHIME MG SR EQ etaug Night. The volume was reduced

i in vacua and water (60 mL) was added. The mixture was extracted with
Yield: ﬁ%ﬁ/f%?té’tgi’é‘?% organic phase was washed with NH4CI (aq., sat.), dried

1H NMREDMaIO3) fittered are)e v (atedl Ireaeraglel produst \i@s! poyifiesd iiyd, 1H);
flash chromatogr 51y on 5 silica using gradient elution (heptane/ethyl

8.22 (dgldiated 2416053394 (23% overall) IH NMR (D6-DMSO): 6.14 (s, 2H): 6.82
(d, 1H); 7.21 (d, 1H); 7.51 (d, 1H); 7.86 (dd, 1H); 8.22 (d, 1 H); 12.24 (br

s, 1 H). l.g: .4-Amino-5-chloro-2-methoxy-N-fhiazol-2-yl-benzamide:
lg: 4"‘4{1"-5&%%6%—‘2‘3’6%1&}5‘5-ﬁf@’tﬁé@fggﬁ%&f SEFTEE mmol)) was dissolved in
4-AminoM ik ovit-pautichxdy-Delieblorasdhd 9el (BOnwll: ). B4R Hiss(18:8 mMM; (FH03nL) and
. ~dimethylamigapropyl)-3,= I- odiimide hydrochloride, (19.8 mmol),
1=2'd‘°’iﬂﬁ98§£x ebe@?otﬁ%%ﬁile%&%%xm oly an Cﬁim}lfné ﬁ|5n£8#%yeé&§?ﬁmgﬁlg-g'emﬂ"
carbodiivaigl@ dideitcuhdotiiésr e tid nonoix)r e Mliagi stispetratobifa@obe e 23 nightolfhend  2-

TS AT 2

LR VR TR oo
night. THdAGhag. vaatJediiied overndig S0d, villeretbandlcvapsradded Theanigire was
extract«% %91%? tet ?f e[gé%%é?t gi%}%gag%r%fatpg Iﬂzfia%extvae;[sﬁiecy !v%igx %%)Cl (aq., sat.), dried over
MgSOQy, filtered and evaporated. The crude product was re-crystallized from ethyl acetate.
Yield: 32% ‘

1H NMR (De-DMSO): 3.94 (s, 3H); 6.30 (s, 2H); 6.56 (s, 1H); 7.23 (d, 1H); 7.4% (d, 1H);
7.76 (s, 1H); 11.05 (br s, 1H).

The following compound was prepared analogously:

1h: 4-Amino-3, 5-difluoro-N-thiazol-2-yl-benzamide:

Yield: 27%

LC/MS (m/z) 256 (MH+); RT = 1.9 (method A).

EXAMPLE 2 Preparation of the A ligands with formula V

Examples

2a: 4-(3,3-Dimethyl-butyrylamine)-3-methoxy-N-thiazol-2-yl-benzamide



10

15

25

30

1H NMR (D6-DMSO): 3.94 (s, 3H); 6.30 (s, 2H); 6.56 (s, 1H); 7.23 (d,
11-1); 7.49 (d, 1H); 20 7.76 (s, 11-1); 11.05 (br s, 1H). The followin
WREMNE3EHY as prepared analogously: Ih: 4-Amino-3, 5-dii  FCT/PK2006/000212
luoro-N-thiazol-2 yl-benzamide: 25 Yield: 27% LC/MS (m/z) 256 (MH+);
RT = 1.9 (method A). EXAMPLI% 2 Preparation of the A2A ligands with
_ 9
formula V. 30 Examples 2a:

o 400 P TID00BI0007 1. 30 To 200 oL ot 4 02 VEStogle e o 1
. 0] ofao, sto .
ichlosgGHIABH GV oG A ek R (LRSS B B e hory-N-tiezol-

2-y1~bdﬂ§é3{ﬁﬂé€tﬁa§l%@w0mhfﬁiﬁmgoi.Z,Bn@ihﬁhﬂwldbne_;ﬁeramm@hloride. The reaction
i SRS R el 2 oo R R Rl fes v
prepar@MBEMUEMNRrature for 2h. Purification was performed by 5 preparative
A RIS AT S S ARl A
7.71 (d&, IIEE-));’/.L”ZQQH_,(tH}s,8I.I-9.(&,OMDSS(MZOSB%)(WQ;(&TSQHB8 (method A).
n i oy 2
318 (MH_+); RT =2.54 (me_thod A). 2c: _ _
The f”?%%ﬁ%%?ﬁé%%%%ﬁ%%ﬁ%@ hlzzz:ol-z yl-benzamide: LC/MS
2b: 4-3BiDineA(3Bidivhettivbbityhjtmida)Neardarei2 yl-benzamide: LC/MS
LCM%%?@%%%%_ Tm;eﬁi%é( -Iélt-}%%a%iée)}l-benzamide: LC/MS (m/z)
2¢: 4-(3RDimdwyIriuier 2laitojefawdt iyl-DFthiazol-2-yl-benzamide:
LC/M??’ ) rggzé( H:)@)EngTlrt:;Muzﬁy% mﬁkﬁ%a?& ;l.la20|-2 yl-benzamide: 20 LC/MS
2d: 3-Bromo-4-(3, 3-dimethyl-butyrylamino)-N-thiazol-2-yl-benzamide:
LC/MS (m/z) 397 (MH+); RT = 2.85 (method A).
2e: 4-Isobuiyrylamino-2-methoxy-N-thiazol-2-yl-benzamide:
LC/MS (m/z) 320 (MH+); RT = 2,20 (method A).
28 3-Fluoro-4-(3-methyl-butyrylamino)~N-thiazol-2-yl-benzamide:
LC/MS (m/z) 322 (MH+); RT = 2.41 (method A).
2g: 4-(3,3-Dimethyl-butyrylamino)-3-fluoro-N-thiazol-2-yl-benzamide:
LC/MS (m/z) 336 (MH+); RT = 2.74 (method A).
2h: 4-(3,3-Dimethyl-butyrylamino)-3, 5-difluoro-N-thiazol-2-yl-benzamide.
LC/MS (m/z) 354 (MH+); RT = 2.5 (method A).
2z 5-Chloro-4-(cyclopentanecarbonyl-amino)-2-methoxy-N-thiazol-2-yl-benzamide.
LC/MS (m/z) 381 (MH+); RT = 3.09 (method A).
2j: 5-Chloro-2-methoxy-4-(2-methyl-benzoylamino)-N-thiazol-2-yl-benzamide:
LC/MS (mv/z) 403 (MH); RT = 3.15 (method A).
2k: 3-Chloro-4-(2-cyclopentyl-acetylamino)-N-thiazol-2-yl-benzamide.
LC/MS (m/z) 365 (MH+); RT = 2.92 (method A),
2L 3, 5-Dichloro-4-(3,3-dimethyl-butyrylamino)-N-thiazol-2-yl-benzamide:

The reaction mixture was heated in a microwave oven at 120 °C for 2.5h.



10

15

20

25

38

29: 4-(3,3-Dimethyl-butyrylamino)-3 fluoro-N-thiazol-2 yl-benzamide:
LC/MS (m/z) 336 (MH+); RT = 2.74 (method A). 2h: 4-(3,

WOLBIEHAMVR butyrylamino)-3, 5-diwuoro-N-thiazol-2-yl-benzanBG&/PEEIEL 00212
(m/z) 354 (MH+); RT = 2.5 (method A). 25 2i:
5-Chloro-4-(cyclopentanecarbopyl-amino)-2-methoxy-N-thiazol-2
yl-benzamide: LC/MS (m/z) 381 (MH+); RT = 3.09 (method A). 2j:

LC/MSF/hloyg7dangtho riF4= (@ e etvthbenzpylamino)-N-thiazol-2 yl-benzamide:
LC/MS (m/z) 403 (MH+); RT = 3.15 (method A). 2k:
3-Chloro-4-(2-cyclopentyl-acetylamino)-N-thiazol-2 yl-benzamide: 30

General g 02 Y36t Nktphfifion 2O2otjathadsAyidhlformula I
3,5-Dichloro-4-(3,3-dimethyl-butyryla/nino)-N-thiazol-2 yl-benzamide: The
reaction mixture was heated in a microwave oven at 120 C for 2.5h. WO

ExampB806/114093 PCT/DK2006/000212 40 LC/MS (m/z) 387 (MH+); RT =

3a: Am%&?}f Srqr%tlc:z]é% 5\ )[Eg(/gz{?r %lv’ g’?c [%rei Eor tZy[IC 1 g@%@%@oﬁ[zm%gﬁ(QHzng'cs)l—S’ -

(AL
yimethy2 d{EiZpdr@Bdatisethyl-butyrylamino)-benzoyliminoJ-thiazol-3- yimethyl

ester hydrochloride: H 10 p N NaH (3m was weighed into a
flamedried flask in an argon@t@m suspended in DMF (12 mL).
4-(3,3-Dimethyl- butyryl?xﬁph&) zol-2-ykhenzamide (2,5 mmol) was
added and the mixture stlrred?[or 1 h at room temperature.
tert-Butylcarbonylamino-glycine 15 choromé’thyl ne ester (2,5 mmol) was
added and the reaction mixture was stirred at room temperature over

NaH (3 BITQ%SSQII&EHEH\’&T ooy ?ﬂﬁ{@&ﬁ@cﬁﬂ%@ﬁl% Mﬁfé‘?gmféﬁ%ended in

romatography on silica gel using 20% - 50% EtOAc in heptane as

DMF (éRJenL)Yuémi,sé%mféhbdmtméﬂmmst thigzodsZotltpenzzmide ofd) omprmol) was
added #%d 7Y midarsibd 824 (B £ Hdom temperature. ferf-Butylcarbonylamino-glycine

choromethylene ester (2,5 mmol) was added and the reaction mixture was stirred at room
temperature over night. The solvent was evaporated and the product was purified by flash
chromatography on silica gel using 20% - 50% EtOAc in heptane as eluent.

Yield: 59%

1H NMR (Ds-DMSO): 1.02 (s, 9H); 1.33 (s, 9H); 2.22 (s, 2H); 3.73 (d, 2H); 6.24 (s, 2H);
7.00 (d, 1H); 7.27 (t, 1H); 7.57 (d, 1H); 7.69 (d, 2H); 8.12 (d, 2H); 10.03 (s, 1H).

tert-Butoxycarbonylamino-acetic acid {[4-(3,3-dimethyl-butyrylamino)-benzoyl}-thiazol-2-
yl-amino}-methyl ester was suspended in ether saturated with HCI gas and allowed to react
for 15 min. The solvent was removed and the product was dried in vacuo.

Yield: 100%

1H NMR (Dg-DMSO): 1.02 (s, 9H); 2.22 (s, 2H); 3.91 (m, 2H); 6.35 (s, 2H); 7.03 (d, 1H);
7.60 (d, 1H); 7.71 (4, 2H); 8.14 (d, 2H); 8.32 (m, 2H); 10.11 (s, 1H).

The following were prepared analogously:

3b: (S)-2-Amino-3-methyl-butyric acid 2-{(E/Z)-3~chloro-4-(2-cyclopentyl-acetylamino)-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:
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20 7.00 (d, 1H); 7.27 (t, 113); 7.57 (d, 1H); 7.69 (d, 2H); 8.12 (d, 2H); 10.03
(s, 1H). tert-Butoxycarbonylamino-acetic acid ‘
WO 30T hethyl-butyrylamino)-benzoyl]-thiazol-2- yl-amino}-FettRia¥epoo212
was suspended in ether saturated with HCI gas and allowed to react for
15 min. The solvent was removed and the product was dried in vacuo. 25
Yield: 100% IH NMR (D6-DMS@): 1.02 (s, 9H); 2.22 (s, 2H); 3.91 (m, 2H);
6.35 (s, 2H); 7.03 (d, 1H); 7.60 (d, 1H) 7.7%d, 2H); 8.14 (d, 2H); 8.32
(m, 2H); 10.11 (s, 1H). Fhe follow} gﬂ;zs\gared analogously: 30 3b:
(S)-2-Amino-3-methyl- iciaci
2-[(E/Z)-3-ch|oro-4-(2-cyclopenFyI- etylamino)d bepzoyliminoJ-thiazol-3
ylmethylester hydrochloride: WO 2006/114093 PETIDK2006/000212 41
O~JNI Cl 0~N Prepared from
3-chloro-4-(2-cyclopentyl-acetylamino-N-thiazol-2-yl-benzamide and (S)-2-
Preparefefiobuioxyrahonglamiredimeiteiauntirie Seldichibbyidtbytastde and (5)-2-
followed by deprotection. , LC/MS (m/z),493 (Ml31);;RT, = 2. .
fert bty SR A PR AL L Ol 8 P g R M bnecton.
LC/MS 3naitpetty (diy)y R )t benezdwlihBiho-thiazol-3 ylmethyl ester
hydrochloride: 156r I N} HEN\N o O 20 Prepared from
3-'uromo-4-(3,3-dimethyl-butyrylarnino)-N-thiazol-2-yl-benzamide and
, S)-2- terf-butoxycarbanylamin € _I)}gj icaeid. I 1Ny
e 2T S e L ) LB AP i
benzoyldhinoe]-thiazol-3-ylmethyl ester hydrochloride:
Br. Nj\/!\l\>
L
Prepared from 3-bromo-4-(3,3-dimethyl-butyrylamino)-N-thiazel-2-yl-benzamide and (5)-2-

tert-butoxycarbonylamino-3-methyl-butyric acid chloromethy! ester followed by deprotection.
LC/MS (m/z) 525 (MH"); RT = 2.1 (method A).

3d: 2-(S)-Amino-3-methyl-butyric acid 2-[(E/Z)-4-(3,3-dimethyl-butyrylamino)-3, 5-difluoro-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

Prepared from 4-(3,3-dimethyl-butyrylamino)-3,5-difluoro-N-thiazol-2-yl-benzamide and (5)-
2-tert-butoxycarbonylamino-3-methyl-butyric acid chloromethyl ester followed by

deprotection.
LC/MS (m/z) 483 (MH"); RT = 1.92 (method A).
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3d: 2-(S)-Amino-3-methyl-butyric acid
2-[(E/Z 3,3-dimethyl-butyrylamino)-3,5-d.i luoro-
RLF e

oJ-thiazol-3 ylmethy! ester hydrochloride: 30 F / [ R¢KP 38600212

N 35 Prepared from
4-(3,3-dimethyl-butyrylamino)-3,5-difluoro-N-thiazol-2-yl-benzamide and
(S)- 2-tert-butoxycarbonylamino-3-methyl-butyric acid chloromethyl ester
followed by deprotection. LC/MS (rn/z) 483 (MH}); RT = 1.92 (method A).
WO 2006/114093 PCT/DK2006/000212 42 3e:

3e: 2-(3 @)zﬁdrﬂnﬁe%jﬂeihzg}rmlwt@,B«Qf(E/Z)E(AE(Z)%iiﬁeﬂrryfmﬁjthfbmmymylamlno)
«3-ﬂuorg3 glﬂu%%%%z? oA {{%‘go Jr?;% iazo éﬁglgﬁkyﬁo ster hydrochloride: 50 1 HEN

4-(3,3-dimethyl- butyrylamlno) 3 -fluogo- -_L%azol -2-yl-benzamide and
(S)-2- tert-butoxycarbonyla Lgid utyric acid chloromethyl ester
followed by deprotection. L,C/ m/zN) 46\ W); RT = 2.14 (method A). 15
M. 2-(S)-Amino-3-methyl-butyric acid 2-((E/ %) -4-(3,
3-dimethyl-butyrylamino)-3 hyl- benzay |m'noJ-thiazoI-3 ylmethylester
hydrochloride: o -~ 20 H-GTr 25 Prepared f
4-(3,3-dimethyl-butyrylamino)-3-methyl-N-thiazol-2-yl-benzamide and

Prepare(dQ" %fgfn 4-(3 3-dimethyl-butyrylamino)-3-fluoro-N-thiazol-2-yl-benzamide and (S)-2-

tert-butoxycarbonylamino-3-methyl-butyric acid chloromethyl ester followed by deprotection.

LC/MS (m/z) 465 (MH); RT = 2.14 (method A).

3f: 2-(S)-Amino-3-methyl-buiyric acid 2-[(E/Z)-4-(3, 3-dimethyl-butyrylamino)-3-methyl-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

ONi}

Prepared from 4-(3,3-dimethyl-butyrylamino)-3-methyl-N-thiazol-2-yl-benzamide and (S)-2-

tert-butoxycarbonylamino-3-methyl-butyric acid chloromethyl ester followed by deprotection.

LC/MS (m/z) 461 (MH); RT = 1.88 (method A).

3g: 2-(S)-Amino-3-methyl-butyric acid 2-[(E/Z)-4-(3,3-dimethyl-butyrylamino)-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

Prepared from 4-(3,3-dimethyl-butyrylamino)-3-methyl-N-thiazol-2-yl-benzamide and (S)-2-
teri-butoxycarbonylamino-3-methyl-butyric acid chloromethyl ester followed by deprotection,
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tert-butoxycarbonylamino-3-methyl-butyric acid chloromethyl ester
foIIowed b deprotection. LC/MS (mlz) 461 (MW); RT = 1.88 Igmethod A).
-Amino-3-methyl-butyric acid CT/DK2006/000212

2 [(E/Z) 4 -(3,3-dimethyl-butyrylamino)- benzoylirninoJ-thiazol-3

ylmethylester hydrochloride: o0 s-:\ I N XAN 35 ON Prepared from

4-(3,3-dimethyl-butyrylamino)-3-imethyl-N-thiazol-2-yl-benzamide and
LC/MS$hZ) 4@ tenstroxycarhepytasiine 3gmethyl-butyric acid chloromethyl

ester followed by deprotection. WO 2006/114093 PCT/DK2006/000212

43 LCMIS (m/z) 447 (MH); RT = 1.83 (method A). 3h:

3h 2—@)(5%9@@@7&%&;&1@&1@6% 2dgi (E/Z) 5~chloro~2~methoxy~4~(2~mez‘kyl—

-5-chlor, hox
bemoy%‘é&%? TRAHGY 8{{720 ([ Hgazo re}t g é’lrl%ygrochlorlde 00 N
O 10 H CI Prepared from
5-chloro-2-methoxy-4-(2-meth
and (S)-2-tent-butoxycarbonyla
ester followed by is de prot tio

en O)F/l?:%o) -N-thiazol-2-yl-benzamide
I butyrlc acid chloromethyl

IMS (/%) 531 (MH+); RT = 2.2

(method A). 3i: (S)-2-A <3Anethyl-butyricaci
2-[(E/Z)-5-chloro-4-(cycio dhecarbonyl-ami
methoxy-benzoyliminoJ-thiazol-3 ylmethyl ester hydrochloride: 20p0I N
N/N CIO25

Prepared from 5-chloro-2-methoxy-4-(2-methyl-benzoylamino)-N-thiazol-2-yl-benzamide
and (S)-2-tert-butoxycarbonylamino-3-methyl-butyric acid chloromethyl ester followed by
deprotection. LC/MS (m/z) 531 (MH"); RT = 2.2 (method A).

3i: (5)-2-Amino-3-methyl-butyric acid 2-[(E/Z)-5-chloro-4-(cyclopentanecarbonyl-amino)-2-
methoxy-benzoylimino J-thiazol-3-ylmethyl ester hydrochloride:

37
MUy

Prepared from 5-chloro-4-(cyclopentanecarbonyl-amino)-2-methoxy-N-thiazol-2-yl-
benzamide and (S)-2-tert-butoxycarbonylamino-3-methyl-butyric acid chloromethyl ester
followed by deprotection. LC/MS (m/z) 509 (MH"); RT = 2.09 (method A).

3j: (28,38)-2-Amino-3-methyl-pentanoic acid 2-{(E/Z)-3-chloro-4-(2-cyclopentyi-
aceylamino)-benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

o
QL
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Prepared from
5-chloro-4-(cyclopentanecarbonyl-amino)-2-methoxy-N-thiazol-2-y1-
WRANBMEE and (S)-2-tert-butoxycarbonylamino-3-methyl-butyfc Agp006/000212
chloromethyl ester followed by deprotection. LC/MS (m/z) 509 (MW); RT
= 2.09 (method A). 30 3j: (28,3%)-2-Amino-3-methyl pentanoic acid
2-[(E/Z)-3-chIoro-4-(2-cyc|open?yl- acetylamino)-benzoylamino]-thiazol-3
ylmethylester hydrochloride: 35 O-J ~ N~NY N CION 40 WO
2006/114093 PCT/DK2006/000212 44 Prepared fr .
Prepared R B L5 IR PER BT P A e am dagnd 25 39-
2-tert-BRSxIRArEHgtnBinesyaathohyaminscaoé thibpentandiesaaidollowed by
chloromethyl ester followed by deprotection. 5 LC/MS (m/z) 507 (Mt); RT
deprotection 7 (method B). 3k: (2S, 3S)-2-Amino-3-methylpentanoic acid
LC/MS2r()203-voiip HI(3; B dirgettybdRitveylamino)-benzoyliminoJ-thiazol-3
ylrnethylester hydrochloride: 10 o s--p BrIN~ N N1IN O O 15 Prepared
from 3-bromo-4-(3,3-dimethyl-butyrylamino)-N-thiazol-2-yl-benzamide and

s 25 e R R Lo A bl v

butyryliiTive RHda{onEthiad |Aiazol-3-vimethyl ester hydrochloride:

Prepared from 3-bromo-4-(3,3-dimethyl-butyrylamino)-N-thiazol-2-yl-benzamide and

(25, 38)-2- tert -Butoxycarbonylamino-3-methyl-pentanoic acid chloromethyl ester followed
by deprotection.
LC/MS (m/z) 539 (MH"); RT = 2.16 (method A).

31 (28, 35)-2-Amino-3-methyl-pentanoic acid 2-[(E/Z)-3-fluoro-4-(3-methyl-butyrylamino)-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

N Senat

Prepared from 3-fluoro-4-(3-methyl-butyrylamino)-N-thiazol-2-yl-benzamide and (25, 35)-2-

tert -Butoxycarbonylamino-3-methyl-pentanoic acid chloromethyl ester followed by
deprotection.
LC/MS (m/z) 465 (MHY); RT = 1.88 (method B).

3m: (25, 38)-2-Amino-3-methyl-pentanoic acid 2-[(E/Z)-4-(3, 3-dimethyl-butyrylamino)-3,5-
difluoro-benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:
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31: (2S, 3S)-2-Amino-3-methylpentanoic acid 2-[(E/Z)-3

fluoro-4- %3 rnethyl-butyiylainino)- 25 benzoyliminoJ-thiazol-3 yIrnetthester
W(Pi%(}%fﬁ tide: N,-N HF ON 30 Prepared from PCT/DE2006/000212

3-fluoro-4-(3-methyl-butyrylamino)-N-thiazol-2-yl-benzamide and

(2S,38)-2- tert -Butoxycarbonylgmino-3-methyl-pentanoic acid

chloromethyl ester followed by deprotectlon LC/MS (m/z) 465 (MH) RT =

1.88 (method B). 35 3m: (2S, 38) -2-Ami

2-[(E/Z2)-4-(3,3-dimethyl-butyrytai

diiluoro-benzoyliminoJ- MB-

2006/114093 PCT/DK2006/00021

Prepared from

4-(3,3-dimethyl-butyrylamino)-3,5-difluoro-N-thiaZgl-2-yl-benzamide and

(2S, 39)-2- tert - Butoxycarbonylamino -3-methyl-pentanoic acid

Pmparecmégrg% eﬁﬁgﬁ?{}f% o Ssqf%r%ﬁﬁ}&&}f%}é%oi@/@ 6%@41&%&

22Amino-3-methyl penténoic acid
(25, 38225(@2)&qu3ch9@me@@5010 acid chloromethyl ester followed
by dep{g{%ﬁolﬂgnzoyllmlno] -thiazol-3 ylmethylester hydrochloride: 0 F/I N, H, O
O~N O

45FNN /}g¢- v _ NHF50

LC/MS (m/z) 497 (MH™); RT = 1,98 (method A).

3n: (2S, 35)-2-Amino-3-methyl-pentanoic acid 2-[(E/Z)-4-(3, 3-dimethyl-butyrylaming)-3-
Jluoro-benzoylimino J-thiazol-3-ylmethyl ester hydrochloride:

F b

Prepared from 4-(3,3-dimethyl-butyrylamino)-3-fluoro-N-thiazol-2-yl-benzamide and

(25, 38)-2- tert -Butoxycarbonylamino-3-methyl-pentanoic acid chloromethyl ester followed
by deprotection.

LC/MS (m/z) 479 (MH); RT = 1.97 (method B).

30: (28, 3S)-2-Amino-3-methyl-pentanoic acid 2-[(F/Z)~4-(3, 3-dimethyl-butyrylamino)-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

Bhenn

Prepared from 4-(3,3-dimethyl-butyrylamino)-3-methyl-N-thiazol-2-yl-benzamide and
(28, 35)-2~ tert -Butoxycarbonylamino-3-methyl-pentanoic acid chioromethyl ester followed
by deprotection.
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20 Prepared from
3,3- dlmethyl butyrylamino)-3-fluoro-N-thiazol-2-yl-benzamide and %

W%% Ug/1 §aps *Butoxycarbonylamino-3 -methyl-pentanoic acid cHi&dHEt 000212
ester followed by deprotection. 25 LC/MS (m/z) 479 (MHF); RT = 1.97
(method B). 30: (2S, 3S)-2- Amigéo-S methyl pentanoic acid 2-[(E/Z)-4- (3
3-dimethyl-butyrylamino)- benzoylimino]-thiazol-3 ylmethylester

LC/MShysho oD NET JORIT N9 OiNetBEAA@pared from
4-(3,3-dimethyl-butyrylamino)-3-methyl-N-thiazol-2-yl-benzamide and (2S,
3S)-2- tert -Butoxycarbonylamino-3-methyl-pentanoic acid chloromethyl

3p: (. 23?3%?775*@%955")&7%@@“ Wid 2@@@143934@?4?%2@9@0@02&@)-3‘
p:
methors PR B e denh R0

3-dimethyl-butyrylamino)-3- 5 nsethox -benzoyliminoJ-thiazol-3
ylmethylester hydrochloride: 0 s ~\/&) 10 H O\ O N Prepared from
4-(3,3-dimethyl-butyryldmi 3-méthdky-N-thiazol-2-yl-benzamide and 15
(2S, 3S)-2- tert -But bopylamino- methyl pentanoic acid
chloromethyl ester followed ®y deprot : LC/MS (m/z) 491 (MH+); RT
= 2.05 (method A). 20 3qg: (S)- Pyrrolidine-2-carboxylic acid
2-[(E/Z)-3-bromo-4-(3, 3-dimethyl-butyrylamino)- benzoylimino]-thiazol-3
ylmethy! ester hydrochloride: Br /I N H,N \ lo 25 O 0~....."NO

Prepared from 4-(3,3-dimethyl-butyrylamino)-3-methoxy-N-thiazol-2-yl-benzamide and

(28, 38)-2- tert -Butoxycarbonylamino-3-methyl-pentanoic acid chloromethyl ester followed

by deprotection.
LC/MS (m/z) 491 (MH); RT =2.05 (method A).

3q: (S)- Pyrrolidine-2-carboxylic acid 2-[(E/Z)-3-bromo-4-(3,3-dimethyl-butyrylamino)-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

e Yo
i P,
oo

Prepared from 3-bromo-4-(3,3-dimethyl-butyrylamino)-N-thiazol-2-yl-benzamide and (5)-
pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester 2-chloromethyl ester followed by
deprotection.

LC/MS (m/z) 525 (MH"); RT = 2.02 (tmethod A).

3r: (S)-Pyrrolidine-2-carboxylic acid 2-[(E/Z)-3-chloro-4-(2-cyclopentyl-acetylamino)-
benzoylimina]-thiazol-3-ylmethyl ester hydrochloride:
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N Prepared from
3-bromo-4-(3,3-dimethyl-butyrylamino)-N-thiazol-2-yl-benzamide an

d (S)-
W%aoig?/r’rﬁ?alsne-l,2-dicarboxy|ic acid 1-tert-butyl ester 2-ch|oror?1‘é?ﬁ9f(§é?gflﬂmm

followed by deprotection. LC/MS (m/z) 525 (MH); RT = 2.02 (method A).
35 3r: (S)-Pyrrolidine-2-carboxyjic acid
2-[(E/Z)-3-chloro-4-(2-cyclopentyl-acetylamino)- benzoylimino]-thiazol-3
ylmethylester hydrochloride: - ~/ 1 N 40 c o~..,.N N WO 2006/114093
PreparcB Gibid K 2006080218y AipPrgparadyfianino)-N-thiazol-2-yl-benzamide and (5)-

. 3-chloro-d-(2-cyclopentyl-acetylamino)-N-thiazal-2-yl-benzamide and.(S)-
pyrmhgpu)}reréﬁ iﬁlé:f%%%{ﬁul:ar lo%?é”zg %“?Lq-teesrt)i-%ty ij}e;'rs(%er %‘lcvﬁlogr%met@y estegr}S
deprotefallewed by deprotection. 5 LC/MS (m/z) 491 (MI-1); RT = 2.04 (method
. 3S: )-ﬁﬁ[{ lidine-2-aar, lj id 2-[(E/Z)-3
LC/MS%%%?—%%-metﬁ?&lﬁuet_y%@ﬁ%ggﬁioyliminoJ-thiazoI-3-y|tnethylester

hydrochloride: 10 g-, NiNFjg H ]50 %' ,,N Prepared from

3s: (S)-%ngif_}gfiﬁé@i%%Byyfﬂi‘@g}%@ﬁmﬁ:@ZPEW@@W§§t)

rrolidine-1,2-dicarboxylic aci rt-butyl ester 2-ch|c;romethyl ester
benzoyfivhivabdhbodenybredudes 2o bahashienidy 449 (MH+); RT = 1.93 (method
A). 3t: (S)-Pyrrolidine-2-carboxylic acid

2-[(E/2)-4-(3,3-dimethyl-butyryla ig{g\ﬂ-’%ﬂuoro- benzoyliminoJ-thiazol-3
ylmethyl ester hydrgchlerid 0 N\
o

N
|
H

Prepared from 3-fluoro-4-(3-methyl-butyrylamino)-N-thiazol-2-yl-benzamide and (S)-
pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester 2-chloromethyl ester followed by
deprotection.

LC/MS (mv/z) 449 (MH); RT = 1.93 (method A).

3t: (S)-Pyrrolidine-2~carboxylic acid 2-[(E/Z)-4-(3,3-dimethyl-butyrylamino)-3-fluoro-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

Eeaad

Prepared from 4-(3,3-dimethyl-butyrylamino)-3-fluoro-N-thiazol-2-yl-benzamide and (5)-
pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-chloromethyl ester followed by

deprotection.
LC/MS (m/z) 463 (MH"); RT = 1,86 (method B).

3u: (S)-Pyrrolidine-2-carboxylic acid 2-[(E/Z)-4-(3, 3-dimethyl-butyrylamino)-3-methoxy-
benzoyliminoJ-thiazol-3-ylmethyl ester hydrochloride:
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F/1INN N,NO30N Prepared from

W 4&3 3-dirQethyI-butyryIamino)-3-f|uoro-N:thiazol-2-y|-benzamide and %}S)-
Op %/ﬂ&i‘ﬁqe% 1,2-dicarboxylic acid 1-tert-butyl ester 2-ch|orome])tﬁ§(%r§?3 6/008212

followed by deprotection. 35 LC/MS (m/z) 463 (MW); RT = 1.86 (method
B). 3u: (S)-Pyrrolidine-2-carbo>g?§ic acid 2-[(E/2)-4-(3,
3-dimethyl-butyrylamino)-3-tnet OoXy- benzoylinzinoJ-thiazol-3
ylmethylester hydrochloride: 40 WQO 2Cﬁ@7§14093 PCT/DK2006/000212
480 NH O~ Onj.,.... Nrt“—:dfom
4-(3,3-dimethyl-butyrylaming)-33imethoxy-Nghiazol-2-yl-benzamide and
(S) pyrrolidine- 1,2-dicarboxylic &cid 1-tertButytester 2-chloromethyl ester
followed by deprotection. 10 LC/MS (m/z) 47 W); RT = 1.9 (method
B). 3v: (S)-Pyrrolidine-2-carboxylic acid 2-[(E/Z)-4-(3,

Prepare 'H”i R eﬂlgér'r 5 %%%?’?%@g%%&g —qﬂéﬁ%lwiﬂpt]dfﬁ@@:ﬁ YeeimR SRS (S)-

8)11]
ydrochl -NHo~....NN 20 Prépared from
pyrrolidings Raditivethykilioyagid rhiteol-i3tvkestpr R-chiszomzthvbesioniltevaa dYs)-
d epmte%{%rrglidine- 1,2-dicarboxylic acid 1 -tert-butyl ester 2-chloromethyl ester

owed by deprotection.
LC/MS (m/z) 475 (MH"); RT = 1.9 (method B).

3v: (S)-Pyrrolidine-2-carboxylic acid 2-[(E/Z)-4-(3,3-dimethyl-butyrylamino)-3-methyl-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

) 0 ) i /N\> :
3uss S
H = ‘Q

Prepared from 4-(3,3 —dimeﬂlyl-bu;tyrylalnino)-B -methyl-N-thiazol-2-yl-benzamide and (S)-
pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester 2-chloromethyl ester followed by
deprotection.

LC/MS (m/z) 459 (MH"); RT = 1.81 (method A).

3w: 2-Amino-2-methyl-propionic acid 2-[(E/Z)~4-(3,3-dimethyl-butyrylamino)-3-methoxy-
benzoylimino]-thiazol-3-ylmethyl ester hydrochloride:

i 3
NP 2
A N
y
e i#
Prepared from 4-(3,3-dimethyl-butyrylamino)-3-methoxy-N-thiazol-2-yl-benzamide and 2-
tert-butoxycarbonylamino-2-methyl-propionic acid chloromethyl ester followed by

deprotection,
LC/MS (m/z) 463 (MH"); RT = 1.92 (method A).
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zs LC/MS (m/z) 459 (MH); RT = 1.81 (method A). 3w: 2-Amino-2-methyl
ropionic acid 2-[(E/Z)-4-(3,3-dimethyl-butyrylamino)-3-inethox(y‘-
W(g%(}%g)}ﬂﬂ%o}thiazole ylmethylester hydrochloride: 30 X J1 7¢I Pippge/000212
O~ 35 Prepared from
4-(3,3-dimethyl-butyrylamino)-BJ ethoxy-N-thiazol-2-yl-benzamide and 2-
tert-butoxycarbonylamino-2-methyl-propionic acid chloromethyl ester
followed by deprotection. LC/MS (m/z) 463 (MH4); RT = 1.92 (method A).
3x: 2-A4BND 20061344003 RGTIDKZO0BIODA20P0-40(3xnethyl-butyrylaming)-

-Aming-2-methyl-propionic acid, 2-[(E/Z)-3
benzoy fm&’?%?jﬁ( '?%}g%ﬁ%}lﬂ%ﬁt‘%@r@%%ng% %één%fézy ?fnino]-thiazol-B ylmethyl ester

hydrochloride:o 5:'N NN FOJQ 10 I Prepared from
3-fluoro-4-(3-methyl-butyrylami o);ﬁ-ﬁwiazol-z-yl-benzamide and 2-tert-
butoxyearbonylaminos2-nyéthy -6p| nic acid chloromethyl ester followed
by deprotection [{R/2 ); RT = 1.76 (method A). 15 3y:
2-Amino-2-methyl-propibnice acid 2-[( -(3,3-dimethyl-butyrylamino)-3
fluoro- benzoylimino]-thiazol-3 ylmethylester hydrochloride: F N 20

Prepared from 3-fluoro-4-(3-methyl-butyrylamino)-N-thiazol-2-yl-benzamide and 2-fert-
butoxycarbonylamino-2-methyl-propionic acid chloromethyl ester followed by deprotection.
LC/MS (m/z) 437 (MH™); RT = 1.76 (method A).

3y: 2-Amino-2-methyl-propionic acid 2-[(E/Z)-4-(3,3~dimethyl-butyrylaming)-3-fluoro-
benzoylimino]-thiazol-3-yimethyl ester hydrochloride:

C
& A
N

Prepared from 4-(3,3-dimethyl-butyrylamino)-3-fluoro-N-thiazol-2-yl-benzamide and 2-fers-
butoxycarbonylamino-2-methyl-propionic acid chloromethyl ester followed by deprotection.
LC/MS (m/z) 451 (MH"); RT = 1,84 (method B).

3z: Piperidine-4-carboxylic acid 2-{(E/Z)-4-isobutyrylamino-2-methoxy-benzoylimino -
thiazol-3-ylmethyl ester hydrochloride:

28
YE.L OJ\ON

Prepared from 4-isobutyrylamino-2-methoxy-N-thiazol-2-yl-benzamide and piperidine-1,4-

dicarboxylic acid 1-tert-butyl ester 4-chloromethyl ester followed by deprotection.
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HN.J N O O 25 Prepared from

{’ 3- dlmethyl butyrylalnino)-3-fluoro-N-thiazol-2-yl-benzamide and

wa,z gﬁfl%ﬂ?gxycarbonylamlno 2-methyl-propionic acid Ch|orom5ﬁ{/fP§§ﬂé’P"000212
followed by deprotection. LC/MS (m/z) 451 (MH+); RT = 1.84 (method B).
30 3z: Piperidine-4-carboxylic %id
2-[(E/Z)-4-isobutyrylamino-2-methoxy-benzoylin2ino]- thiazol-3 ylmethyl
LC/MS €ater) dgdrodiibyidel o N935mEthb® .40 Prepared from

4-isobutyrylamino-2-methoxy-N-thiazol-2-yl-benzamide and piperidine-1,4-
dicarboxylic acid 1-tert-butyl ester 4-chloromethyl ester followed by

s PSRRI O 2000 L A0 P IDK2O0Y000RA PO M )

eri c acid

benzoyl@eﬁ(ﬁﬂh&%mbmpbﬂe@ﬂ-@hwdb}wm&my@mno) 5 benzoylimino]-thiazol-3
ylmethylester hydrochloride: o N\~ BrN {N 10 0 oN ~~~---]l]------

Prepared from P

3-bromo-4-(3,3-dimethyl- butyr indﬁ-N%iazol-Z-yI-benzamide and
piperidine-1,4- dlcarboxyllc 1d"T-tert-butyl &ster 4-chloromethyl ester
followed by 15 deprotectiop:£/MS (m/z)fﬁg?@,—('); RT = 2.06 (method
A). 4b: Piperidine-4-car ic acid N
2-[(E/Z)-3-chloro-4-(3-ethyl-hexanoylamino-benzoyliminoJ-

Prepared from 3-bromo-4-(3,3-dimethyl-butyrylamino)-N-thiazol-2-yl-benzamide and
piperidine-1,4-dicarboxylic acid 1-fert-butyl ester 4-chloromethyl ester followed by

deprotection.
LC/MS (m/z) 537 (MH"); RT =2.06 (method A).

4b: Piperidine-4-carboxylic acid 2-{(E/Z)-3-chloro-4-(3-ethyl-hexanoylamino-benzoylimino -
thiazol-3-ylmethyl ester hydrochloride:

PSS
sSTenad

Prepared from 3-chloro-4-(2-cyclopentyl-acetylamino)-N-thiazol-2-yl-benzamide and
piperidine-1,4-dicarboxylic acid 1-ter-butyl ester 4-chloromethyl ester followed by
deprotection.

LC/MS (m/z) 505 (MH); RT = 2.04 (method B).

d¢: Piperidine-4-carboxylic acid 2-[(E/Z)-3-fluoro-4-(3-methyl-butyrylaming)-benzoylimino |-

s O

thiazol-3-ylmethyl ester hydrochloride:
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20 thiazol-3 ylmethylester hydrochloride: 0 ~ JR~/1INN 'N" Y \1 O 25

Cl O~- N Prepared from
W%-Zgﬂ%lr'é;-%g’(zcyclopentyl-acetylamino)-N-thiazol-2-y|-benzam?§é”%0%/ 000212

piperidine-1,4-diearboxylic acid 1-tert-butyl ester 4-chloromethyl ester

followed by 30 deprotection. LG{MS (m/z) 505 (MH"); RT = 2.04 (method

B)..4c: Piperidine-4-carboxylic acid ) )
Preparegl f(@f?ﬁﬁﬂﬂ&-&ﬁ@ﬁ%ﬂ%%mmﬁ&&%ﬂ%&zwmm piperidine-
1,4-dicxiBmiityt asten hyareonjosder 321N PPN 2RI 49WR protection.
0212 51 Prepared from

PCT/DK2006/
LCMS#‘FI’Z@%%@ iy EBulydy RN hiazol-2-yl-benzamide and
piperidine- 1,4-dicarboxylic acid 1-tert-butyl ester 4-chloromethyl ester
s PR LS S 5 s »
benzoy Rl LY HddB3dimmeitiyl-buby aimipah&methyl- benzoyliminoJ-thiazol-3
ylmethyl ester hydrochloride: 0 01~ N O N Prepared from
4-(3,3-dimethyl-butyrylamino)-3-m [-N-thiazol-2-yl-benzamide and 15
piperidine-l,4-dicarboxylic acid -ti@;tyl ester 4-chloromethyl ester
followed by deprotection. Xm/z)}.473 (MW); RT = 1.77 (method A).
4e: Piperidine-4-carboxyliciack
2-[(E/Z)-5-chloro-2 th&g(y- -(2-methyl-beinzeylamino)-

Prepared from 4-(3,3-dimethyl-butyrylamino)-3-methyl-N-thiazol-2-yl-benzamide and
piperidine~1,4-dicarboxylic acid 1-fert-butyl ester 4-chloromethyl ester followed by
deprotection.

LC/MS (m/z) 473 (MH"); RT = 1.77 (method A).

de: Piperidine-4-carboxylic acid 2-{ (E/Z)-5-chloro-2-methoxy-4-(2-methyl-benzoylamino)-

benzoylimino J-thiazol-3-ylmethyl ester hydrochlovide:

7

Prepared from 5-chioro-2-methoxy-4-(2-methyl-benzoylamino)-N-thiazol-2-yl-benzamide
and piperidine-1,4-dicarboxylic acid I-tert-butyl ester 4-chloromethyl ester followed by
deprotection.

LC/MS (m/z) 543 (MH"); RT = 1.89 (method A).

4f: Piperidine-4-carboxylic acid 2-[(E/Z)-5-chloro-4-(cyclopentanecarbonyl-aming)-2-
methoxy-benzaylimino J-thiazol-3-ylmethyl ester hydrochloride:

5

cl
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20 benzoyliminoJ-thiazol-3 ylmethylester hydrochloride:o N O1/0 25 e
I Prepared from
W@Cﬁiﬁgrlg 3 methoxy-4-(2-methyl-berizoylamino)-N-thiazol-2-yl- PhEAsRga00212
and piperidine-1,4-dicarboxylic acid | -tert-butyl ester 4-chloromethyl ester
followed by 3o deprotection. LGIMS (m/z) 543 (Mt); RT = 1.89 (method A).
4f: Piperidine-4-carboxylic acid
2-[(E/Z)-5-chloro-4-(cyclopentanecarbonyl-amino)-2- 35
Preparedn@tmfyehémpedvinopthitreba o thylasip2hydtbekioiediaob Nydi
02 06/11 PCT/D P r
benan e eyt et
followeB éryzéapidtectnehpiperidine-1,4-dicarboxylic aC|d 1 -tert-butyl ester

Lo PSR SR IM daproiecton. 8 LOIMS (mlo) 521 (k)

2-[(E/2)-4-(3,3-dimethyl-butyrylamino)-3, 5-d4uo ro-
dg; 3- A%ﬂ%}y@}éﬁ Shigzol ety lestnL IYAmEoNssiH9) %G ey N F ~ N
benzoylimiB@- -e‘}’mqé@h‘rﬁ b&mﬁb}éﬁﬂﬁéﬁzdsog{r ABi¥-N-thiazol-2-yl-benzamide and 3-

tert-butoxycarbonylamino-propionic acid chioromethyl ester followed by
deprotection. IH NMR (D6-DMS®): ’: (s, 9H); 2.25 (s, 2H); 2.75 (t, 2H);
3.03 (m, 21-1); 6.31 (s, 2I;|) 1A kl) 7.70 (d, IH); 7.86 (d, 2H); 9.76
(s, 11-1). 20 4h: (S)-2- nino propignic acid
2-[(E/Z2)-4-(3,3-dirRthylL ry armno) -3,%940i uoro-

Prepared from 4-(3,3-dimethyl-butyrylamine)-3,5-difluoro-N-thiazol-2-yl-benzamide and 3-
tert-butoxycarbonylamino-propionic acid chloromethy! ester followed by deprotection.

11 NMR (Dg-DMSQ): 1.05 (s, 9H); 2.25 (s, 2H); 2.75 (t, 2H); 3.03 (m, 2H); 6.31 (s, 2H);
7.14 (d, 1H); 7.70 (d, 1H); 7.86 (d, 2H); 9.76 (s, 1 H).

4h: (S)-2-Methylamino-propionic acid 2-{(E/Z)-4~(3, 3-dimethyl-butyrylamino)-3, 5-difluoro-
enzoylimino J-thiazol-3-ylmethyl ester hydrochloride:

0
+] F " L .

Prepared from 4-(3,3-dimethyl-butyrylamine)-3,5-difluoro-N-thiazol-2-yl-benzamide and (S)~
2-tert-butoxycarbonyl-methyl-amino-propionic  acid chloromethyl ester followed by
deprotection.

1H NMR. (Ds-DMSO0): 1.05 (s, 9H); 1.42 (d, 3H); 2.26 (s, 2H); 2.54 (m, 3H); 4.20 (m, 1H);
6.42 (m, 2H); 7.16 (d, 1H); 7.76 (d, 1H); 7.86 (d, 2H); 9.83 (br s, 1H).

4i: (R,S)-2-Amino-2, 3-dimethyl-butyric acid 2-{(E/Z)-4~(3, 3-dimethyl-butyrylamino)-3,5-
difluoro-benzoylimino J-thiazol-3-ylmethyl ester hydrochlovide:
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enzoyliminoJ-thiazol-3 ylmethyl ester hydrochloride: N J-NI FN N F N

Wé%&yaﬁ@ red from /000212
|methyl butyrylamino)-3,5-difluoro-N-thiazol-2-yl- _benzBiridEERY

(8)- 2-tert-butoxycarbonyl-methyl-amino-propionic acid chloromethyl ester
followed by deprotection. 1H NMR (D6-DMSO): 1.05 (s, 91-1); 1.42 (d,
3H); 2.26 (s, 2H); 2.54 (m, 314); 4.20 (m, 1H); 30 6.42 (m, 2H); 7.16 (d,
111); 7.76 (d, IM; 7.86 (d, 2H); 9.83 (br s, 1H). 4i: (R, S)-2-Amino-2,
3-dimethyl-butyric acid 2-[(E/Z)-4 (3,53/-%imethyl-butyrylamino)-3, 5- dii
luoro-benzoyliminoJ-thiazgl-3=y|me #ﬂ"{ster hydrochloride: WO

2006/114093 PCT/RK2Q06 @’ 12 53 FS, F N 5 Prepared from
4-(3,3-dimethyl-b mmo)-B3,5-difluore“N-thiazol-2-yl-benzamide and

(RA-2-tert-butoxycarbonyl&mino-2,3-dimethyl-butyric acid chloromethyl
ester followed by deprotection. 1H NMR (D6-DMSO): 0.83 (d, 3H); 0.85

Prepardd 2114193 (FinSiM) l_ffﬂ-lﬂﬁ)&%ﬁléﬂ})ﬁ @85 (madded i Eﬁlgzgﬁisﬁlzﬂé)rz%l%c and
(dd, 2H 716(d 1H): 775ng 1H)’ 7.86 (d, 2H): 8.63 (br, 3H); 9.79 (s

(R,S) Equrjz‘-}g]l pxEcay Iglgmr%, @#@{Wﬁgﬁﬁ%@%@hﬁ ester followed by
deprotetida/Z)-4-(3,3-dimethyl- butyrylamino)-3,5-dii

luoro-benzovliminop-thiazol-3 ylmethyl ester: 15 o0 N
1H NMR (D5~DMS¥)) 0.83 (d, 3H); 0y85 {(d, 3H); 1.05 (s, 9H), 1 43 (s 3H); 2.04 (m, 1H);

2.25 (s, 2H); 6.42 (dd, 2H); 7.16 (d, 15D); 7.75 (d, 1H); 7.86 (d, 2H); 8.63 (br, 3H); 9.79 (s,
1H).

4j: (25, 35)-2-Dimethylamino-3-methyl-pentanoic acid 2-[(E/Z)-4-(3, 3-dimethyl-
butyrylamino)-3, 5-difluoro-benzoylimino J-thiazol-3-ylmethyl ester:

IQ)L .

(28, 35)-2-Amino-3-methyl-pentanoic acid 2-[(£/Z)-4-(3,3-dimethyl-butyrylamino)-3,5-
difluoro-benzoylimino]-thiazol-3-ylmethyl ester hydrochloride (3.3 mmol) was dissolved in
MeOH (100 mL), and sodium cyanoborohydride (7.4 mmol) was added followed by

formaldehyde (37% in water, 8.3 mmol). Stirred at room temperature for h. The reaction

mixture was evaporated and the residue partitioned between ethyl acetate and water. The
organic phase was washed with water, dried over MgSQ,, filtered and evaporated. The crude
product was purified by flash chromatography on silica usig 40% EtOAc in heptane as eluent.
Yield: 26%

THNMR (Ds-DMSO): 0.73 (d, 3H); 0.77 (t, 3H); 1.05 (s, 9H); 1.28 (m, 1H); 1.57 (m, 1H);
1.75 (m, 1H); 2.13 (s, 6H); 2.25 (s, 2H); 4.30 (d, 1H); 6.32 (m, 2H); 7.13 (d, 1H); 7.75 (4,
tH); 7.86 (d, 2H); 7.92 (s, 1H).
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HIN O F O 20 (2S, 3S)-2-Amino-3-methyl-pentanoic acid
Z-ﬁ[ﬁ’EE/Z -4-(3,3-dimethyl-butyrylamino)-3,5-

WOith18r5 498k zoylimino]-thiazol-3-ylmethyl ester hydrochloride FE3/RER8i/000212
was dissolved in MeOH (100 mL), and sodium cyanoborohydride (7.4
mmol) was added followed bysformaldehyde (37% in water, 8.3 mmol).
Stirred at room temperature for4h. The reaction 25 mixture was

4k: Pho aied Apddhe residue paditonedNaiweerieiliyb pdetaliambwater.
The organic phas%é\@s washed with water, dried over MgSOA4, filtered
benzoyligigodvaried UF¥ product was purified by flash chromatography

on silica usig 40% EtOAc in heptang, as eluent. Yield: 26% 1H NMR
(D6-DMSO): 0.73 (d, 3H); 0.77 (t°81-1); 1.05 (s, 9H); 1.28 (m, 1H); 1.57
(m, 114); 30 1.75 (m, 1H); 2.13 (S, 6&-1); 2.25 (s, 2H); 4.30 (d, 1H); 6.32
(m, 211); 7.13 (d, 1H); 7.75 (d, 11-1);}7-86 (d, 2H); 7.92 (s, 1H). WO
2006/114093 PCT/DKZOOG/,QOOZlZN%ét : Phosphoric acid

inono-{2-[(E/Z)-4-(3,3-dimeth lamino)-3,5-dii luoro-
benzoyliminoJ-thiazol-3 ylrnéthyt) ester: P 5 N%\S H,ON-" F 10
Prepared from o F

4-(3,3-dimethyl-butyry ] mo)-3,5-difluoro-N-thiazol-2-yl-benzamide and
phosphoric acid di-tent-butyl ester chloromethyl ester followed by

rotection using 5eq.  trifluoroacefic acid | qﬁ'@f’ffﬁ?@@&@ﬂ%@aﬁm%ﬂﬁ
Pmpam?e%%ﬁér%@ rg*gi\%?%rll%ﬁ\%%%%%‘ yejlig %yopﬁ?ﬁsation. LCIMS (m/z) 464
phosphdiiti taiRTizetrBlitghetieodhigromethy] ester followed by deprotection using 5eq.
trifluoroacetic acid in dichloromethane at ambient temperature over night, followed by
Iyophilisation.

LC/MS (m/z) 464 (MH); RT = 1,91 (method A).

41: Phosphoric acid mono-{2-[(E/Z)-4-(3,3 ~dimethyl-butyrylamino)-benzoylimino [-thiozol-3-
vimethyl} ester

Prepared from 4-(3,3-dimethyl-butyrylamino)-N-thiazol-2-yl-benzamide and phosphoric acid
di-tert-butyl ester chloromethyl ester, followed by deprotection using Seq. trifluoroacetic acid
in dichloromethane, at ambient temperature over night, followed by Iyophilisation.

1H NMR (Dg-DMSO): 1,03 (5, 9H); 2.23 (s, 2H); 5.99 (d, 2H); 7.02 (d, 1H); 7.55 (d, 1H);
7.70 (d, 2H); 8.18 (d, 2H); 10.05 (s, 1H).

4m: Phosphoric acid mono-{2-{(E/Z)-4-(3, 3-dimethyl-butyrylamino)-3-fluoro-benzoylimino[-
thiazol-3-ylmethyl} ester
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41: Phosphoric acid
mono-{2-[(E/Z)-4-(3,3-dimethyl-but)4ylamino)-benzoyliminoJ-thiazol-3-
WO i Ester 200 OY aoN's H. 1JAONi O 25 Prepared frifpi2006/000212
4-(3,3-dimethyl-butyrylamino)-N-thiazol-2-yl-benzamide and phosphoric
acid di-tert-butyl ester chloromethyl ester, followed by deprotection using
5eq. trifluoroacetic acid in dichloromethane, at ambient temperature over
night, followed by lyophilisatig. 830 1H NMR (D6-DMSO): 1.03 (s, 9H);
2.23 (s, 211); 5.99 (d, 2H); 7.0@‘“(5!, 1H); 7.55 (d, 1H); 7.70 (d, 211); 8.18
(d, 2H); 10.05 (s, 1H). 4m: Phosphoric acid
mono-{2-[(E/Z)-4-(3,3-dimethyl-bu @amino)-S fluoro-benzoyliminoJ-
thiazol-3ylmethyl) ester ¥
pO FNry' r\O 5 O}Ered rom
4-(3,3-dimethyl-butyrylamin®)-3-fluoro-N-thiazol-2-yl-benzamide and
phosphoric acid di-tet-bityl ester chloromethyl ester, followed by
deprotection using 5eq. io trifluoroacetic acid in dichloromethane, at
ambient temperature over night, followed by lyophilisation. 1H NMR

Preparefg%?{x% MO 24151 3y r9136R) A DR N Y 598 e ddhlidé RS,

phosphoric acid di-ters-butyl ester chloromethyl ester, followed by deprotection using Seq.

trifluoroacetic acid in dichloromethane, at ambient temperature over night, followed by
lyophilisation.

1H NMR (Ds-DMSO): 1.04 (s, 9H); 2.32 (s, 2H); 6.01 (d, 2H); 7.06 (d, 1H); 7.59 (d, 1H);
7.98-8.10 (3H); 9.74 (s, 1H).

4n: Phosphoric acid mono-{2-[(E/Z)-3, 5-dichloro-4-(3, 3-dimethyl-butyrylamino)-
benzoylimino J-thiazol-3-ylmethyl} ester

Prepared from 4-(3,3 -dimethyl-butyrylamino)-3,5-chloro-N-thiazol-2-yl-benzamide and
phosphoric acid di-fert-butyl ester chloromethyl ester, followed by deprotection using Seq.
trifluoroacetic acid in dichloromethane, at ambient temperature over night, followed by
lyophilisation.

JH NMR (Ds-DMSO): 1.08 (s, 9H); 2.26 (s, 2H); 5.92 (d, 2H); 7.04 (d, 1H); 7.69 (d, 1H);
8.18 (s, 2ED); 9.81 (s, 1H).

do: (R,S)-Carbonic acid 2,3-dihydroxy-propyl ester 2-[| (E/Z)-4-(3, 3-dimethyl-butyrylamino)-
3 5-difluoro-benzoylimino[-thiazol-3-ylmethyl ester:
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7.98-8.10 (3H); 9.74 (s, 111). 15 4n: Phosphoric acid
W rr%%lé(?i 26g(3E/Z)-3,5-dich|oro-4-(3,3-dimethyl-butyrylamino)—

%enzoyﬁm|noI-thiazoI-3yImethyI} esterepo O\Q 20 ciH\/ OP G ¥g/000212
Prepared from
4-(3,3-dimethyl-butyrylamino)-3,5-chlgro-N-thiazol-2-yl-benzamide and
phosphoric acid di-tert-butyl egter chliromethyl ester, followed by
deprotection using 5eq. triflugz?ﬁgé’tic cid in dichloromethane, at

ambient temperature over nigtit, followetkby lyophilisation. 1H NMR
(D6-DMSO): 1.08 (s, 911); 2.2F6 (s, 2H) (d, 2H); 7.04 (d, 111); 7.69

(d, 1H); 308.18 (s, 2H); 9.81 ( 0: (RS)-Carbonic acid

2,3-dihydroxy propyl ester 24 -(3%-dimethyl-butyrylamino)- 3,5-dii
luoro-benzoyliminoJ-thiazol-3ylmethyl ester: 35 WO 2006/114093
PCT/DK2006/000212 5 r8 FNX I\ON 5p F Prepared from
4-(3,3-dimethyl-butyrylainino)-3,5-difluoro-N-thiazol-2-yl-benzamide and

Prepare&%’xﬁaéf— QQMML%ERWEM & 5-difluoro-N-thiazol-2-yl-benzamide and
2,2-dimethyl-[1,3]didoxolan-4-ylmet yl ester, followed b%’deprotectlon b

(R.S)-cogbonniy SraehlprTEtih SR Himsaa fe Kb B e yhetee Bloved
by depr%@f%!?%%?%@% ofagidiclonexchangs: 1esly RAVMECEA:WXA:tQ gttt in

mixture was filtered and evaporated to give the product.
the presence of acidic ion-exchange resin DOWEX 50 2-100 af 30 °C for 3 h. The

mixture was filtered and evaporated to give the product.

1H NMR (Ds-DMSO): 1.05 (s, 9H); 2.26 (s, 2H); 3.28-3.32 (m, 1H); 3.33-3.38 (m, 1H); 3.62-
3.70 (m, 1H); 4.02-4.09 (m, 1H); 4.18-4.24 (m, 1H); 6.30 (s, 2H); 7.13 (d, 1H); 7.69 (d, 1H);
7.88 (m, 2H); 9.76 (s, 1H).

4p: 4-(3,3-Dimethyl-butyrylamino)-3,5-difluoro-N-{3-{ (1S, 38,45,5R)-3,4,5-trikydroxy-6-((R)-
hydroxymethyl)-tetrahydro-pyran-2-yloxymethyl]-3 H-thiazol-2-ylidene}-benzamide

N-(3-Chloromethyl-3 H-thiazol-2-ylidene)-4-(3,3-dimethyl-butyrylamino)-3,5-difluoro-
benzamide (1.2 mmol) and acetic acid (2R, 3R, 45, 5R, 6R)-4,5-diacetoxy-6-acetoxymethyl-2-
hydroxy-tetrahydro-pyran-3-yl ester (1.5 mmol} was combined in a flamedried flask in an
Argon atmosphere and suspended in dry dichloromethane (15 ml.). The mixture was cooled
to —60 °C and AgOTf (2.9 mmol) was added. The reaction mixture was allowed to slowly

heat to —20 °C and stirred for 1h, then the mixture was slowly heated to rcom temperature and
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1H NMR (D6-DMSO): 1.05 (s, 9H); 2.26 (s, 21-1); 3.28-3.32 (m, 113);
3.33-3.38 (m, 1H); 3.62- 3.70 (m, 1H); 4.02-4.09 (m, 11-1); 4.18-4.24 (m
WORNSELIUE o) 7.13 (d, 1H); 7.69 (d, 1H): 7.88 (m, 2H): 9. 76 TOKRYo/pgo212
4p: 4-(3, 3-Dimethyl-butyrylamino)-3, 5-dii luoro-N-{3-[(1 S, 3S, 4S, 5R)-3,
4, 5-triliydroxy-6-((R)- hydroxymethyl)-tetrahydro pyran-2
yloxynaethyl)-3H-thiazol-2ylidene}-benzamide 0 2000 00 6 NI) 25 F
stirred JVEMNiEHE T8O crude reaction mixture was cooled to 0 °C and NaHCO3 (aq., sat.) (15
N-(3-Chlaoromethyl-3H-thiazol-2-ylidene)-4-(3,3-dimethyi-butyr. inQ):
L) v G A 6. DSy 0 A B e e Y HEP O e

The orgtaiR, PRa&SiaR BR)rdiG! dintetoshed eite NxjIGERYLE- sat.) until the washing were
. hydroxy- hydro-pyran-3-yl ester. (1.5 mmol) was combined in a
basic, dﬁggw@aﬁiﬁ%sﬁ%réga&ag%ﬁ%%%%gphere and suspended in dry ‘
The crudichiodamethaper{fiSdri)fl ahechrixute svashyostieg 33 tedient ofdniOkgTPH n
i .9 ol) was added. The reaction mixture was allowed to slowly heat
L1 e A

Jf:?’é?i?rsee h, then the mixture was slowly heated to room
Yield: t&¥aperature and WO 2006/114093 PCT/DK2006/000212 57 stirred

vernight. The,cr ' i \ 2,
e T AR ST SRR B o
NaOMan(t66 andedthyhacerationabaagatas Thsast guamishhabrons Sopmsmiar. Acidic

DOWE%%%E%%%%&%%&%@@%M@ theNASHINWRER PRSIt ket on

and evaporated. .
mixture was neutralized. The resin was removed by filtration and the product was recovered

by evaporation of the solvent. The isolated product was of the beta configuration.
Yield: 98%

1H NMR (Dg-DMSO): 1.05 (s, 9H); 2.26 (s, 2H); 2.97-3.18 (4H); 3.49 (m, 1H); 3.62 (m,
1H); 4.51 (4, 1H); 5.74 (d, 1H); 6.07 (d, 1H); 7.10 (d, 1H); 7.71 (d, 1H); 7.85 (d, ZH); 9.84 (s,
1H).

4q: 4-(3, 3-Dimethyl-butyrylamino)-3,5-difluoro-N-{3-((2R,3R,4S,55,6R)-3,4,5 ~trihydroxy-6-
hydroxymethyl-tetrahydro-pyran-2-yl)-3H-thiazol-2-ylidene/ ~benzamide

4-(3,3-dimethyl-butyrylamino)-3,5-difluoro-N-thiazol-2-yl-benzamide (1.4 mmol) was
suspended in hexamethyldisilazane (8.1 mmol) and chiorotrimethylsilane (1.7 mmol) in a
sealed container, and stirred at 160.°C for 14h. The excess silylating agent was then removed
under reduced pressure, and the crude was used directly without further purification. The

crude silylation product and acetic acid (2R, 3R, 45, 5R, 6R)-4,5-diacetoxy-6-acetoxymethyl-2-
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5 The crude product was purified by flash chromatography using a
W Eadi?ﬂﬂ(%f 1-10% MeOH in 1:1 ethylacetate/heptane as eluent. Yield: 11
Ie1Re progluct (0.14 mmol) was deprotected by dissolution inPlﬁgl(gﬁZflgﬁmmn
mL) and addition of NaOMe (0.56 mmol). The reaction mixture was
stirred overnight at room tempg ature. Acidic io DOWEX 50W ion
exchange resin was added and the mixture was stirred until the reaction
hydroxyEAHEMNRE ISkITAlZederTel esin )y asrecoaveid/filtrdtonsdriediesk in an

product was recaovered hy evaporation of the ent.. The isolate .
Argon o AR BTGB ot RIS Gt Foedgn fee
and trimitgilégy%ﬂ??% %ﬁ.'(&n%‘fg)). %&%733;&?: I—(flh% riﬁﬁ?gﬁﬁ&?r?v% éﬂp\.&@ii k) warm to
room e (80 7Y QAL D et it R nane
(2 mL) RO I 2R, 38 1S SRd6R ) Bhl Loetiftydroxydled to separate the

phases 490 R TERE S o P B R e Ra v NARS: RRgrarmiee 20
evaporated 3Tl hutyrytifvini)-8/6iriuonsghiplzo ba-yibensing s (eOH in

) mmopol) was suspended.in hexamethyldisilazane (8.1 mmol) and
73 hept@ﬂ?ﬁéﬁﬁ@?ﬁ#%ﬁgﬁgl?f mmol) in a 30 sealed container, and stirred at

Yield:19%0 C for 14h. The excess silylating agent was then removed under
reduced pressure, an [ : ireeth Withoul fdh8kion of NaOM
The Py AR, Vs (oL Lo DA A GO R Ay dafion of NaOMe
(4 eq.). DR SR AB;5RER)Goivibky Goase torppaivye. A worodissian sdmnge resin
powERSHRSA0610008 2 i detalaenRy amaA aRler e doniats
were combined in a flamedried flask in an Argon atmosphere and
filtered diftaddheattahvet(winroseredibBgvarrRaiprehrasobsdied on ice, and

Yield: 9tgLPJethylsiIyltriflate (1.7 mmol) was added. The reaction mixture was
" "allowed to warm to
1H NMR (Ds-DMSO0): 1.04 (s, 9H); 2.25 (s, 2H); 3.27 (m, 1H); 3.45-3.57 (2H); 3.64-3.75

(3HD); 6.05 (d, 1H); 7.10 (d, 1H); 7.71 (d, 1H); 7.86 (d, 2H); 9.76 (s, 1H).

List of reagents

Reagents used for the preparation of compounds 1a —4q:

Name CAS no. Supplier Catalog no.
2-aminothiazole 96-50-4 AVOCADO 12026
4-Nitro benzoic acid chloride 122-04-3 AVOCADO Al12543-0B
4-Nitro-3-methyl benzoic acid 3113-71-1 ALDRICH M6,060-0
4-Nitro-3-methoxy benzoic acid 5081-36-7  ALDRICH 18,430-6
4-Nitro-3-fluoro benzoic acid 403-21-4 SYNCHEM-INC SH-10091
4-Amino-3-chloro benzoic acid

methyl ester 84228-44-4 AVOCADO 22519
4-Amino benzoic acid 150-13-0 AVOCADO Al12673-0B
4-Amino-5-chloro-2-methoxy

benzoic acid 7206-70-4  ALDRICH 34,087-1

4-Amino-3,5-dichloro benzoic acid  56187-37-2  ALDRICH 54,598-8
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room temperature, and stirred overnight. The crude mixture was diluted
with dichloromethane 5 (2 mL) and cold NaHCO3 (aq., sat.) was added.
W%ﬁ?ﬁf’&%‘éﬁ%ﬁe was added to separate the phases and the orggﬁiyww 006212
was washed with water, dried over MgSO4, filtered and evaporated. The
product was purified by flash ch Eg‘)matography on silica using 7% MeOH in
7:3 heptane/ethyl acetate as eluent. Yield:15% io The purified product
4-Amiveds Slapnatestbehbyisuspension in McOH BRI aRKaddition 66/4a0Me

. (4 eq,), The, mixtyre was stir rpight mperatur agidic
3 ’S'Dl%‘ﬁ%g%ﬂ%% ?@é;ﬁ%BB%EQ V %\'/gs adzg)té 0 ngjtralize thggrggggg
3-Methylibdyey\derideeutral the rd<ig-i2a8 filteréflOREME the produdtyag-2

b ti f t. Yield: . 98% is 1H NM
Cyelong ARSIV S0y, 2 Pt Sty 5 A PR, 3,453 57 1A
2~Meﬂi&lﬁﬂe§ai5yl3h{9mﬁi@5 (d, 11179-330 (d, IHKVCRIADAH); 7.86 @2%}3;.22
2-Methg’g7%6%$§8pl{g'g)hﬂ§'r§§9f reagent,?,gé(}g@_%agentgﬂ the prepar?ilagglc_»;

g: Name CAS no. Supplier Catalog no. 25

N-tert-Baaphinoythidgoigl 36valing AVOEHMO -32028LBRItb benzoic adiéh&Mobide
Noter t_éZ%gM-% AVO%DO A12543-OB 4-Nitro-3-methyl benzoic acid

PP3oA- R?_IB/ ICH M6,060-0 4-Nitro-3-methoxy benzoic acid
L-isolcB0BE-36-7 ALDRICH 18,430L81 32N #rd-3-#didbehkoic acid 483284

| - 1 ino-3:chierg zoic acid |

Nreﬁésﬁ%ﬁ&%%%’%&@%%@%Dé%&?g rill-Amino beﬁiﬁgic acid 158?%5-% 0
N-tert-BugicDobngbgzds 4-Akto26-Ehlord: RIfttabky benzoic Befd3-3

N—rerp%%ﬁ&gfc%bgg'c"' 34,087-1 35 4-Amino-3,5-dichloro benzoic acid
56187-37-2 ALDRICH 54,598-8 WO 2006/114093 PCT/DK2006/000212

Piperidige-4-carboxylic acid 84358-13-4 APOLLO OR5410

N-teri-Butyloxycarbonyl-2-amino

isobutyric acid 30992-29-1 NOVABIOCHEM  0412-0203

N-tert-Butyloxycarbonyl

beta-Alanine 3303-84-2  NOVABIOCHEM  04-12-0100

N-methyl-N-tert-Butyloxycarbonyl

Alanine 16948-16-6 FLUKA 15549

N-tert-Butyloxycarbonyl

o-methyl valine 139938-00-4 BACHEM A-4145.0005

Phosphorous acid di-terr-butyl ester 13086-84-5 JOHNSON - X00455G0025

MATTHEY

Glycerol dimethylketal 100-79-8 ALDRICH 12,269-6

Chloromethy! chloroformate 22128-62-7  JOHNSON- X09527G0010
- MATTHEY

Caesium carbonate 534-17-8 ALDRICH 44,190-2

Tetrabutylammonium hydrogensul-

phate 32503-27-8

Chlorosulfonic acid 7790-94-5  ALDRICH 18,630-9

Bromochloromethane 74-97-5 ACROS 15913-0010

Chloroiodomethane 593-71-5 ALFA 31155
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4-Amino-3,5-difluoro benzoic acid - BUTTPARK 35/03-09
W3,3-{Dimeth I-butyric acid chloride 7065-46-5 ALDRICH B8,880-2
G IRMYHRyryl chloride 108-12-3 ALDRICH 15,742-2 PCT/DK2006/000212
Cyclopentanecarbonyl chloride 4524-93-0 ALDRICH 32,831-6 5
2-Methylpropanoyl chloride 79-30-1 AVOCADO B24472.22 2-Methyl
benzoyl chloride 933-88-0 ALDRICH 12,201-7 N-tert-Butyloxycarbonyl
Tetramétﬁﬁﬂlﬂ&l&ﬁﬂﬁﬁérl}r%ﬁﬁ@mﬁkﬁg&WZ-G AN-RRIEHityloxycarb8Ryl63-5
. L-ispoleucine 13139-16-7 ALDRICH 35,965+ -fert-Butylo I
S‘)dl“mh!is %"re 15761-39-4 ALDé}léﬁ"@js7-£mg&%tyloxycyaré%ﬁ’g%?§c¥ne
N-brond530:20:Hidd DRICH 13,45328-08-t®rt-ButyidaRdaiionyl B8,125-5
Piperidine-4-carboxylic aci -13-4 O OR5410
1"Hydf‘i{i‘ﬁ??%ﬁ%%%?%arbony|-2-22r§§% "ilsobu%t@ﬁ({ﬁetlséid 30992-29-1 202
1-(3-DiN@YABIRGCHEN 4120203 N-tert-Butyloxycarbonyl beta-Alanine

3303-84-2 VABIOCHE =12= 0
carboalk’f‘}hﬁ%g‘mfﬁl%i?f%%tyloxycg/r&bggr%%?ﬁneA TS 6 FLuka TBERS %20
FormaltibletteBbigtonytarbonyl a-nféiid-0aline 1808881GHL4 BACHE®5,254-9

. A-4145.0005 Phosphorousyagcigedidert-butylesieh13086-84-54QkHNSON
Sodiun 3?88%88%6%HT\/|ATTHE G yc(:ztlsr%?iolimethylketa}liL 100-79-8 A%DR|C§H
Thionyl2hR68i6 25 Chloromethyl cHldPbPriate 22CRE82-7 JOHNSONI49-0010

9527G0010 MATTHEY um car -17-8 AL
Oxalyl % 793@siim carignsia SR BRIEH. 0
xay ?A%% 2 Tetrabutylammonium hydrogensul phate 32503-27-8 30

Trifluohistisatidnic acid 7790-9476-Ai-bRICH 48B3 (G 16,220-0
1,2-Dimethoxyethane 110-71-4 ALDRICH 30,743-2
Hexamethyldigilazane 999-97-3 ALDRICH 37,921-2
Chloromethylsilane 75-77-4 ALDRICH C7,285-4
Trimethylsilyl trifluoromethane-

sulfonate 27607-77-8 ALDRICH 22,564-9
Silver trifluoromethanesutfonate 2923.28-6 ALDRICH 17,643-5
2,3,4,6-Tetra-O-acetyl-p-gluco-

pyranose 10343-06-3 TORONTO T280000
DOWEX 50 W 12612-37-2 ALDRICH 27,881-5
EXAMPLE 3 PHARMACOLOGICAL TESTING

The ability of a compound with formula I to release a compound with formula V under
physiological conditions can, e.g., be assessed by administering a compound with formula I to
a mammal and subsequently analysing the blood of said mammal for the corresponding

compound with formula V.

in the following a general method is exemplified of assessing the conversion under
physiological conditions of a compound with formula I, to release a compound with formula

V, i.e. verification of the conversion of pro-drug to parent compound in vivo in rats.
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Bromochloromethane 74-97-5 ACROS 15913-0010 Chloroiodomethane

W 593-7/1-5 ALFA 31155 WO 2006/114093 PCT/DK2006/000212 60
FEWSHERYIammonium hydroxide 75-59-2 ALDRICH 33,163-8304faf{6/000212
hydride 7646-69-7 ALDRICH 45,291-2 hr-bromo succinimide 128-08-5
ALDRICH B8,125-5 1-Hydroxy benzotriazole 2592-95-2 FLUKA 54802 s
1-(3-Dimethylaminopropyl)-3-e il]yl carbodiimidehydrochloride 25952-53-8

ASSESSINR el GO0V RSTOM Ay $ROGDRAN,) TOFARENRICORELBAND IV
Ivo 1 Sodium cyano borohydride 25895-60-7 ALDRICH 29,681-3 Thionyl
RHRMGE 7719-09-7 ACROS 16949-0010 10 Oxalyl chloride 79-37-8

Dosing: Ab DRIGH 32, 0¢2-proTdifigotimasitiedadid 26i06- bALIRICH-Fet@2gdodextrin is

. 1,2-Dimethoxyethane 110-71- DRICH 30,743-2
admmls’ﬁ@fﬁﬂe‘f Igéﬁ?gfafﬂé:%}@%?i%ﬁ%tH 37,921-2 Chloromethylsilane
Blood sl BIIIRIGHHTE, R8G5t Tinfelhyisilg tiffuprint el s Witma et

. 276Q7-77:8 ALDRICH 22.564-9 , Sijver.frifl t |
dosing: 9056 5 M DAIC L3 B s 24 4 Tt B bt s pyranose

Sample pEGA3a06r3 AORQNT f F2350e0n2MDOWH0ScavplesEranguged at 15000 x

o for 10%%%: 9‘2;8;3 %%%@gﬁ%‘%"\?% Eféa'?x MACQLDGICAL TRSTING 23°C until

R
orm%%rﬁ to release a compoung with
quantitai@Featalisignder physiological conditions can, e.g., be assessed by

. dministering a compound with formula lto, a m u .
i ane R R R A B A o
plasma Witiplesmisa bé. ROftntied tolliguiid chgenarmiapsth sth s aikeniiphfiet ghass
asses i%ﬁg version under
spectrometry (i = [)1

The compounds with formula V may be characterised in vifro according to the following

methods:

Aoy EFFICACY ASSAYS

Cloning of the human ¢cDNA encoding the Ag, receptor:

¢cDNA was obtained by random primed reverse transcription of human fetal brain RNA
(Clonetech). A subsequent polymerase chain reaction (PCR) was performed using the cDNA
as template and the oligonucleotides TTTACGCGTGGCCATGCCCATCATGGGCTCCTC
and TTTCTAGAATCAGGACACTCCTGCTCCATC as primers for the amplification. The
amplification was performed using Pfu polymerase (Stratagene, in accordance with the
manufactures recommendation) with an annealing temperature of 54°C. The reaction mixture
was analyzed by an agarose gel electrophoresis and a band of 1.2 kb was excised and the
DNA ecluted. The eluted DNA was digested with the restriction enzymes Miul and Xbal and
ligated into a vector, pClneo, cut with the same enzymes. DNA was isolated and sequenced.
CHO cells was transfected with the pClneo clone expressing the Ag, receptor and cells with
stable integration of the plasmids were isolated after 2-3 weeks growth in the presence of

either 5 mg/ml or 10mg/ml G418.
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physiological conditions of a compound with formula |, to release a
compound with formula V, i.e. verification of the conversion of pro-drug to
WO 8% pound in vivo in rats. WO 2006/114093 PCT/DK 2868 /883343000212
61 ASSESSING THE CONVERSION OF PRO-DRUG TO PARENT
COMPOUND IN VIVO IN RAg’S Dosing: 2 mg/kg of the pro-drug
dissolved in saline or 10% HP-%eta cyclodextrin is administered by oral
CHO ccHRVRIRAQANRKIRIAY,SRcEterS BlaescsialitgyBloedsgmmptesisidrawnirient

i at the following time points, relatiye to time of ing-~Qre- in, 0
misture (A5 AASSFEIPR, P 1RGN I0 b Ao st A e 1%
penicilliSRESAsyexPaIiMenty/the Giiad samples is centrifuged at 15000 x g for

10 min, and the plasma subsequently transferred to fresh vials and frozen
at -80C until quantitative analysis. 10 Bio analysis: The blood samples )
24 h prisfeanalsegdidopianded G000 patbvitelmpoardednblypstosirpiasiall plates in
_ sample b formed by liquid chr, '
medin WD OB (L) e D 045,
final coreRaragien Fachiv visarapoadingeativatfSnaggniss ¢Herrdids: A2A
EFFICACY ASSAYS Cloning of the human cDNA encoding the Ala

receptor: cDNA was obtained by random primed reverse transcription of
The celiftiadian JeiatdraiveRbAl BO ¢clorvesty IntintsEyBeAC R AmILseLRS and

: reaction (PGR).wag pert | g emplala Gad 48 sotution of
incubateg) &%ﬂ:ﬁié%%&’gm@c%gg%é%%%%%é%XTCATGGGC(?%CCTCSOOa%cliOH
test compbEaT AG AMTEAGGABAGT CENGOVE GndeasysrifpeAdiarimat 25 °C before
tion2P4fication. The ificgy AR CHSIng BituBNREES20 min in
addmon(ér)%fag eﬁngr,%i% gg%%%nceggv%%fb?ﬁggﬁéggures recommendation) Wit?}m
darknessnTirenphiiesy venmperalysedofGOCHTH o cneRBRIABEI ST YHHEh kARPhascreen,

. an r Leglectrgphoresis and a band of 1.2 kb was excised and
Perkin Eﬁwxéeb(%%aé%i%sT e ellged DNA was digested with the restriction
enzymes Mlul and Xbal and ligated into a vector, pClneo, cut with the

The acct%r%’%?ﬁ SeQNAWASIIRIatedANdiRanvaneeds BNOMENESyast % BSA in

nsfected with the pClneo clone eéqressin the Ala receptor and cells
Hanks lyelgmced salt pH 7.4 w/o phenol red (Gibco). Tt

lysis buffer (the stimulation buffer with 0,3% Tween 20 and biotinylated cAMP) according to

e donor beads were suspended in a
manufacturers instruction (Alpha screen, Perkin Elmer (Pachard Biosciense)).

The data were fitted with non-linear regression, and ICsp and Kj values were calculated from
the equations:

1Cso = ( [ T}/ (100/(100-%INH))/(1+([agl/ECs0)

and

K= ICs0/(1-[ag}/ECso),

where [ I ] is the inhibitor concentration, [ag] is the assay agonist concentration and ECso is

the agonist concentration required for half maximal effect.

- Aza BINDING ASSAY

Membrane preparations for A,4 binding analysis:
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stable integration of the plasmids were isolated after 2-3 weeks growth in
theulg esence of 30 either 5 mg/ml or I0Omg/ml G418. WO 2006/114093
/('5%%%)6/000212 62 CHO cells transfected with A2A recgém)ﬁ%%/ 060212
described above were grown in F12 nutrient mixture (kaighs modification,
Life technologies) with 10% FGS, 1% glutamin and 1%
penicillin/streptomycin and 1 mg/mL G418. 5 24 h prior to assay
Expressip@@imaeces160000 cells/well were seeded in costar 96-well plates in

The h unﬁgdla witho @%tﬁgﬁﬁ (o] v?eor 8QX%C|on uenaﬁ)g@n%glléo éeﬁﬁﬁ(%lﬁg%w Wit bal

& EShe &Rt correspon out 80%
and subamﬁms‘li@ﬁlG:aeprhS’EBlkﬁiédnaJWaqum@ﬂed(éﬂH ahé &’Q@Wa%@d@eﬁs were

recomh18 elif?rslgé ba Hr vggtlglb rasl%%‘ d a%ntg ngﬁggﬁﬁgtmn i ﬁ )Tﬂgﬂ'nggelratmn

nsion” of acce S an

and isolgnpgindulo stansiaras wnﬁqnmmdjaﬁoiiﬂwmmamﬁ é@iﬂbﬂ@@ ﬂﬂﬁlﬁpg@t High
Five cel% cIuP rZFidﬁd on.of 3100{2\1?{ %%‘f@eﬂsﬁﬁa% Qqube?agﬁsﬁ?do@ﬁh@(’ and infected

in'in ness. T ates were analysed accordin
with a M@mffm;saathw@!msmmﬁsm ﬁﬁé&m@énfeﬁmmnmm@mhwg@ﬁmpm

Biosciense)). 15 The acceptor beads were suspended in a stimulation
buffer (5 mM HEPES, 0.1 % BSA in Hanks balanced Salt;fH 7.4 wlo
High fivpheHolerqa(Gibpo): T HRemspioisa dowesanizegh #haa v Arif Bdfsy gE} 7.4 in an

ultra Tullag 5 d@gﬁ?ﬂ%@ﬁ%&%éﬁég weehidQeadbictiniatadiANPY.6 mg/ml and

accor 0 manufacturers instruction (Alpha screen, Perkin Elmer
U AdefReiivartaiosaiendtgyhelimheeriane rEsReRFINRNNaHIEdr fdigrselian was

7\ calculated from the equations: IC50 = ([ I ]/
Premcu%gg/%%%g%ﬁ))/(1+@(?é¥§]e}{5§bso) and 25 K; = TTC50/(1-[ag]/EC50),

where [ | ] is the inhibitor concentration, [ag] is the assay agonist

Ao bin§ on and EC50 is the agonist concentration required for half
2A ma%x‘lmalseffect A2A BINDING ASSAY
Binding assay was performed in 96 well flat bottom plate and initiated by mixing 10.6 pg

protein/well with solutions of standard compounds or test compounds (final concentrations 0-
10 pM) and 1 oM final concentration of SH-ZM?241385 (R1036 from Tocris). All test
compounds were diluted in 50 nM trisbuffer from DMSO-stocks (2 mM or 10 mM). The
reactions (final volume = 200 pl) were incubated for 30 min at 25 °C and washed on
Unifilter-GE/B with water. The filters were dried 20 min (37 °C) before addition of 35 pl

Microscient-0 or Optiphase supermix and counting in a Trilux counter for 1 min.

The data were fitted with non-linear regression, and ICsp and K; values were calculated from
the equations :

1Cso = ([T ¥ (100/(100-%INH))/(1+([L1/Kp)

and

K= 1Cs0/(1-[LFKp),

where [ 1 ] is the inhibitor concentration, and [L] and Kp are concentration and dissociation

equilibrium constant of the radiotracer, respectively.

The exemplified compounds with structure V are Ay receptors antagonists having a human
A, binding affinity (K) of 200 nM or less.
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PCT/DK2006/000212 63 Expression in insect cells The human A2a
encoding DNA were excised from the pClneo constructs by Mlul and Xbal
and subcloned into the pFASTBACf‘%/ector cut with Xbal and BssHII. The
inserts were recombined into the baculo vector using the Bac-to-Bac(D
CLAI@SStem (Invitrogen). The generation 5 and isolation of baculo virus was
performed as described by the distributor (Invitrogen). High Five cells
(Invitrogen) was grown at 27C in suspension to a density of 1*106 and
1 igfected ngwmtlh/l% of The cells are harvested 72 h post infection and
' Membranes prepare |gh five cells expressing A2A receptors were
homogenized in 50 mM tris-bufférfd 7.4 in an io ultra Turrax
homogenisator. The membranes were diluted to a concentration of 0.6
mg/ml and 2U Adenosine deaminase (Roche)/ml membrane suspension
whereinds aglgeshpRhais@ldiiaiz Wias preincubated 30 min at 37 C before use.
A2A binding analysis:_15 Binding assay was performed in 96 well flat
bottom plate and initiated by mixing 10.6 g protein/well with solutions of
standard compounds o&e\st compounds (final concentrations 0- 10 M)
and 1 nM final concent fioh of 3HZM241385 (81036 from Tocris). Al test
compounds Weri% in 5Q nM MSO-stocks (2 mM or
10 mM). The reattions {fnal vbiime ¥ 200%) werincubated for 30 min
watey. The filters were dried
20 min (37 C) before addition of sciep<0 o tiphase supermix
and counting in a Trilux counter for 1 m|n The dthta were fitted with
non-linear regression, and IC50 and K; VEI'Ues were calculated from the
equations : 25 1C50 = ([ I ]/ (100/(100-%1NH))/(1+([L]/Kn) and K;=
ICSO/(1-[LI/KD), where [ | ] is the inhibitor concentration, and [L] and KD
WhereiﬂrE lcrherninatpmanttigissieciatidrore guiliéen) sapsantofthikradiatracealioxy:

R’ is se dc gr\(l)zeﬁyﬁle group consisting of C;g-alkyl, Cs.g-cycloalkyi-C;g-alkyl, Cs.g-

- cvcloalkyl and C;¢-alkyl-phenyl;

R? is selected from the group consisting of hydrogen. halogen and C;_¢-alkyl;

R’ is selected from the group consisting of hydrogen, halogen and methyl;

* indicates the atom attached to B;

A 1s a solvating group selected from the group consisting of: N-unsubstituted or N-mono-, N-
di-, or N-tri-substituted amino acids, di-amines, mono-, di- or tri-phosphates or esters and/or
salts thereof, sulfonic acids or salts thereof, di-carboxvlic acids or salts thereof, aldonic acids,
ketoaldonic acids, O- or N-glycosides, poivalcohols including alditols and ketols; or
combinations thereof, such as glycosylated amino acids or glycosylated phosphates; and

B is 2 linking moiety or a bond wherein B is a linking moiety with formula III or IV,
R® R R: R
L, R,
I v

wherein R®” are independently selected from hydrogen and C;.s-alkyl, e.g. methyi;

and * indicates the atom attached to Z., and # indicates the atom attached to A.
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antagonists having a human A2A binéjg'ng affinity (K;) of 200 nM or less.
64 CLAIMS 1. A compound with formula | A-B-Z 5 | wherein Z is a group
with formulall R9 1 S Q RT R8 { RZ N kR5 Rs H R4 Il wherein R'-R4

2. aredndappndeniivsaiasted fem Nydigs-haladensGe-Ad 8t fom the group
C_6-alkoxy; 10 R5 is selected from the group consisting of C1.8-alkyl,

consistey of (yeiddii-EL 6 atkyilie B CycivkkyPrangicd oL alle RsiitnREsis-cycloalkyl-
Cre-alRglected framdhaeroURRVSIBUNG AL IBYAAGRR: @eégﬁﬁﬁ)l%&’[?éﬂkﬂéth?ﬁphenyi.

R9 is selected from the group consisting of hydrogen. halogen and methyf;
* indicates the atom attached to B: 15 A is a solvating group selected from

3. teaiompRoRsisipgiRls Ny unsHPSIt e arN-109R0-, Andi-pRlched at the p-
.. N-tri-substituted amino acids, di-amines, mono-, di- or tri-phosphates or
POSItiORSEG NS ABFBHY Sfits ®RERSL, sulfonic acids or salts thereof, di-carboxylic
acids or salts thereof, aldonic acids, ketoaldonic acids, 0- or
lv-glycosides, polyalcohols including alditols and ketols; or combinations

4 hBRRATERER% ARG R AR GHEBY JiyeshmmeariRaspHitR and R’ are
indepediéht RO:Ba ) N DOIB 1 Qb ARG WNSFEIE BilSAdIKINgmQIety Withle, oy

formula lll or IV, R\R'R\R
5. The compound according to claim 4, wherein R' and R’ is a Ci¢-alkoxy, e.g. methoxy

and both R” and R* are hydrogen.

6. The compound according to any one of claims 1-4, characterised in that R* and R* are
independently selected from the group consisting of hvdrogen, halogen, and C¢-alkyl, e.g.

methyl.

. . . > .
7. The compound according to claim 6, wherein R and R* are independently selected from

halogen, fluoro or chloro, and Cy.¢-alkyl, e.g. methyl and wherein R' and R? are hydrogen.

8. The compound according to any one of claims 1-7, characterised in that R®%-R® are

independently selected from the group consisting of hydrogen, halogen, e.g. finoro or chloro, and

methyl.
g. The compound according to claim 8, characterised in that both R® and R® are hydrogen.
10.  The compound according to claim 1, wherein said compound is selected from the group

of compounds I with Z having formuia II wherein:
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I IV wherein R6-7 are independently selected from hydrogen and
C1.6-alkyl, e.g. methyl; and * indicates the atom attached to Z, and rt
indicates the atom attached to A. 65 % The compound according to claim
1, characterised in that R5 isselected from the group consisting of

R!= pClgalkyk.e CRs. &-@i c4 é?}!) | branched at the G-position,

1 3C3-8-cycéoa{g |- Cl.q-a%cf%.g.% -léé:t)%oalkyl-methyl, C3.8-cycloalkyl
R'= Ran&C-B aiyl-piénkl, = Gl mdthyIpraniopseyMtshsdmpound according to
Rl= REQK@;RWQQ{emI@' isa 8 ﬁgl:bﬁ%%ggﬁgi?t 'the j3- position, eg.

: 3neop?gentygl or |sok3u’ty . 4. The compound according to any one of claims
R' = RY=R chdtacteridediR traf RrdRd R3enpeindependently selected from the
R! = ROLOpH_CPRSIgHNG of Rydregen and CLO- Y, .9. methoxy. 10 5. The

: 3.comg)ounsd acgcorg’ng?to %%?lm 4, W%éf&%%ﬁand R3is a Cl.6-alkoxy.. e.g.
R’ =Rnvebhoxdt arid both R2amtR4l ars! ydrogenestythe compound according
Ri= Rigw;gqge:ng;l_aﬂﬂiiﬁ Al gtgﬁ@?ggh and R4 are 15

" ;nde%;ndgently selectqd frrlggr]h tI:%é groupﬁcon%@t%r%%f hydrogen, halogen,
R = RandkCt B- a8/l k. Rire thgthox T heddBrip taemeogtording to claim 6,

R* = RUBIRIEINRZ ankRA amprlenendenty selected fom.dialagen. luoroor.

chloro, and C1-6-alkyl, e.g- methyl and. wherein
R™=R20 B T corhpgounhadesidifg To-ampdRe sicekdinsntyy, characterised in
R' = R1baR RER qre-independeniiyrselactad fiam the group consisting of
. 3hydr§)ger&, halogzeri, e.g. fluoro or. chioro,"and methyl. 25 9. The compound
R"= RgedordiRg Torbl&inT & charaerdrided heehartybth R8 and R9 are hydrogen.
10. The compound according to claim 1, wherein said compound is
selected from the group of compounds | with Z having formula Il wherein:
66 R'=R=R3=R=R'=R9=H and R5=neopentyl; R'= R3 = W= R'=k=H, R2
= Cl and R5 = cyclopentylmethyl; R'=R3=R=R'=R9=H, R2 = Br
andR'=neopentyl;
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R'=R3=R'=R=H, R2=R'=F and R5 = neopentyl; R'=R3=R4=R'=R9=H,
R2=FandR =neopentyl R'= R3 = R = R'=R9 = H, R2 = methyl and R5 =
neopentyl; R"=R3=R4=R'=R9 :?-71, R2 = methoxy and R5 =
neopentyl; R2=R'=R4=R'=R9=H, R'=methoxyand R5=isopropyl; R2 = R' =

11. . I?‘h& E%gnpcﬁng accg}g Hg)&f 3%4 ongbf"g%%:s_l P{F%gpae %SB& ci)naﬁat fB ;'35 2 solvating

= methoxy, clopenty
group F@EF@BQF@E@RI—N%HIM%QR@&MQtybanM@ﬂsﬁmﬁﬂbzﬁmo acids or salts
thereof%oﬁ)df fob %Bér é@%&@% i % i[ X CGR4ging to any
one of clalm}%pdl 10, csharacterlseéSSQ nyia?A%sog?gg payt{f] r5;%1rc()?f%goéselected
from N-unsubstituted or N-mono- or N-di- substituted amino acids or salts

12, t@ﬁé%wma@mﬂ?ﬁﬁ hss hereq P‘?M%'C&E‘a‘?é?{e%se% in that B is a linking

N-glycosides. 5 12. The compound according to any one o

moiety shibalstersledlth onddB mmm ieptrdiety Bvithefdimiirla thodetivvstofideala 11, A is
attachelN LN ERB IR A AW%'H&W'&?&M@ E’J&H Iao}l Iaéa‘a}? 5&% %?Cf(é/‘r.@ aan ov1ded that

carbonyl or a hetero carbonyl group, or san acet etal; and pr
when Bigg Wikdreniel oty ntivg sroiaey Witk fisratiarbai/via asnam@gmve@rm{acygen atom
nitrogen or an oxygen atom. 10 13. The compound according to any one
of claims 1-12. characterised in that both R6 and R7 are hydrogen or R6
3. Ehsyenemenhecrordinmiaispy one Pheleimnipburd decerdgingdommhabhetoR” and R’
are hvdg@lgﬁ%;ﬁézrsqm%@{@%ggm {bat i a linking moiety with formula Ill or
IV'and R6"7 are hydrogen. 15 15. The compound according to any one of
claims 1-11, wherein B is a bond. 16. The compound according to claim

14, FReWBRISHAY 8-2RAIRORY t the r .
20668 17. The com\zou%d géﬂ}émqr)(l?é gg%%?éﬂr%%%g of%g1 g{ryn%&%%% Hv{\?r?égrtte%% a linking

moiety ABL GrrBRkUR 94 % 2pA S pHsEdETagENnomethylenyl ester. 18. The
compound according to claim 1, characterised in that it is selected from
the group _
15, The compound according to any one of claims 1-11, wherein B is a bond.
16.  The compound according to claim 15, wherein A is a carbohydrate attached vig the

anonmeric carbon atom.
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5 consisting of 2-Amino-3-methyl-butyric acid
2-[(E/Z)-3-chloro-4-(2-cyclopentyl-acetylamino)-benzoyliminoJ- thiazol-3
ylmethyl ester; 2-Amino-3-methyl-but§? c acid
2-[(E/Z)-3-bromo-4-(3,3-dimethyl-butyrylamino)-benzoyliminoJ- thiazol-3
t -3-methyl- |
17. gf?lzé /%_Ll ) (]j'" ltﬁgfég%ty ar%;l&\éo i %a ulgrlc‘){ wherein A-B- of formula [ is a
phospmmzawdmﬁmmmbzbnslwmthw ester; 2-Amino-3-methyl-butyric acid
2-[(E/2)-4-(3, 3-dimethyl-butyrylamino) -3 fluoro-benzoyliminoJ-thiazol-3
ylmethyl ester. 2-Amino-3-methyl-butyric acid 2-[(E/Z)-4-(3,
18.  lhnvemplbodyaptamding) {8-paty l-bemragtarined) il Sthidzol-S)emetHydm the group
conszstﬁ‘?%% +2-Amino-3-methyl-butyric acid
(E/Z2)-4-(3,3-dimethyl-butyrylamino)-benzoyliminoJ-thiazol-3- ylmethyl
2-AminsstemI X reds3craetiy bt atditbro-4-(2-cyclopentyl-acetylaminoj-benzoylimino ] -

thiazol S {EIZY1GRIgr0-2-methoxy-4-(2-methyl-benzoylamino)-
benzoyliminoJ-thiazol-3 yimethyl ester; 20 2-Amino-3-methyl-butyric acid

2-AminpRETRYIBLSMONG4E) Sld etapeeartonty amifivpdhbtontaming)-benzoylimino)-
rhzazo[pﬁﬂﬁﬂé’) flgprgrthlazol -3-vimethyl ester, 69 2-Amino-3-methyl pentanoic

acid S{MZ) -3-chloro-4-(2-cyclopentyl-acetylamino)-
2-Ami e dutFiaEsi 3yl et -€stedimaminbus et pehtardifieacid

benzoyt?zr[&ﬁ@)fﬁl@&r@gﬁngﬁ% dimethyl-butyrylamino)-

benzoyliminoJ-thiazol-3ylmethyl ester; 5 (2-Amino-3-methyl pentanoic
-Aml@cﬁd@ef(ﬁizfaumm@@%(é’iﬁﬁ%ﬂf&l@étﬁmamﬁ@ywmmnoJ-

3 ﬂuo}@'%%ybﬂmﬁéwh%%%ﬁ{é‘dﬁﬁ 3methyl pentanoic acid
2-[(E/Z)-4-(3,3-dimethyl-butyrylamino)-3,5-difluoro-

~Amrr4§>eﬁm§/|!rm ot rol Byl retingl-63 v mawinki B etiplpshueibid-aeigoylimino -

thiazol B ltedif G@dimethyl-butyrylamino)-3 fluoro- 10
benzoyllmlnoJ -thiazol-3ylmethyl ester; 2-Amino)-3-methyl pentanoic acid

2-Aminp-epgshmliudinathitibhtpyafirsmehbyiminddnind gy tietng) -thiazol-3-
yimethS8er,

2-Amino-3-methyl-butyric acid 2-{(E/Z)-5-chioro-2-methoxy-4-(2-methyl-benzoylamino -
benzoylimino/-thiazol-3-vImethyl ester;

2-Amino-3-methyl-butyric acid 2-{(E/Zj-3-chioro-4-(cyclopentanecarbonyl-amino j-2-methoxy-

benzovlimino]-thiazol-3-vimethyl ester;
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2-Amino-3-methyl pentanoic acid
2-[(E/2)-4-(3,3-dimethyl-butyrylamino)-3-methoxy-
benzoyliminoJ-thiazol-3ylmethyl estelﬁ,915 Pyrrolidine-2-carboxylic acid
2-[(E/Z)-3-bromo-4-(3, 3-dimethyl-butyrylamino)-benzoyliminoJ-
- 1hi - ter. Pyrralidine- ic.agid :
2 e oy BB lamino)-
benzoviftzal-Byeaelsyl etdry/Pytelidine-2-carboxylic acid

Amivarl§E f -4-(3-met ino), benzaylimingJ- 20 .
2-Amirfy §§%)h§l Wgn%z@amc? ﬁ% ?{ggg% 0)4 ﬁ%%%%@hy?%u%zrylammo)-

thiazol-3ylmethyl ester; Py xylic aci

bemoyﬁl{ﬁ@Eﬂ)WéWmﬁyﬂﬁmlamino)-3-fluorq-ber!zoyliminoJ-
(- Z—Ami@%%ﬁ%%%%e&ﬁﬁ@%?ggﬁ?— %}@—Of-}‘ y -n@e?h(}f ~butyrylamino)-benzoylimino]-

)-4-(3,3-dimethyl-but 0)-3-methox
thiazolewresfimdiaggrthiazol-3ylmethyl ester; 25 Pyrrolidine-2-carboxylic acid

2-Amz'n%ﬁ—&%?ﬁﬁ[@e?lf%‘?tl?é’zla@‘ﬂz)@@@—Q??Bsﬂ%m%k%ﬂé?ﬂm%%i 5-difluoro-

thiazol-3ylmethyl ester; 2-Methylamino propiohic ac
bem@yﬁ%Eﬁ)@@éWW@WWlamino)-3,5-d?fluoro- _ o
2~Amir%??9ﬂ9%‘1?éi}ﬂ%‘8lzﬁiﬂmf@ﬂ’ﬁﬁ?f@aﬁﬁ&:ﬁ:gngﬁtﬁggﬂﬁm%ﬁy%%r%gd

ly
2-[(E/Z)-4-(3,3-dimethyl-bu yrylamino)-3,5-difltoro-
benzoylimireliiraol-thiazeiBlyiftsthy| ester';

2 Amird- DT \UN055 4 0iCAGITy; I 1o~ imino -
mmg?_ (%E{i%g%%ﬂiﬁ%ﬁ%?gfuﬁm%Oggggi_:gfﬁﬁhgrlolfutywlammo) benzoylimino]

thiazolSeWpeRfiinBHthiazol-3-yimethyl ester; 70 Carbonic acid 2,3-dhydroxy
2-AmirndLORAL BRI AilkEhR) S4B 3 AmE DY DUV amINg): 3. SrifON s e ey -

benzoyliminoJ-thiazol-3 yimethyl ester;

benzoyljupnalpipdethyl-pitsHiraaiiao)-3,5-di
Pyrrol 1%@2%‘6@5%@55‘2'&5@-2(_39’2@:&(5)69@59@mggwﬁ)}ﬁyﬁtg}yﬂ{gnmo; ~benzoviimino]-

__pyran-2-yloxymethyl]-3H-thiazol-2 ylidene}-benzamide; and
thiazol4-3metihetsyl-butyrylamino)-3.5-difluoro-N-[3-(3,4,5-trihydroxy-6-hydrox

Pyrroli¥EIRN ARSI AR PYI AR 2 VD=3 iiazor-2 idens; %QM%) Jb%ﬂ?ﬁz imino -

compound according to claim 1, characterised in that it is selected from
thiazolfralgieliy e¥tisisting of. 10 Amino-acetic acid
Pyrrol zgfﬁé@ﬁb@oﬁig et @H@% [XLWQ)ZD@J%YWJM@U%f»ﬁ 'Zyé%}bwﬁno /-
thiazol-3-yimethyl ester; _
Pyrrolidine-2-carboxylic acid 2-[(E/Z)~4-(3, 3-dimethyl-butyrylaminoj-3-fluoro-benzoylimino -
thiazol-3-yimethyl ester;
Pyrrolidine-2-carboxylic acid 2-[ (E/@~4-.(3,3-dimethyi-bulyry!aminb}-3-mez‘h0)qy-
benzoviiminoJ-thiqzol-3-ylmethy! ester,
Pyrrolidine-2-carboxylic acid 2-[(E/Z)-4-(3, 3-dimethyl-butyryiamino)-3-methyi-benzoylimino -
thiazol-3-yimethyl ester;
2-Methylamino-propionic acid 2-[(E/Z)-4-(3, 3-dimethyl-butyryiamino)-3, 5-difluoro-
enzoylimino/-thiazol-3-yimethyl ester;

2-Amino-2,3-dimethyl-butyric acid 2-[(E/Z)-4-(3,3-dimethy}-butvrylamino)-3,5-difluoro-
benzoylimino}-thiazol-3-ylmethy] ester”;
2-Dimethylamino-3-methyl-pentanocic acid 2-[{(E/Z)-4-(3,3-dimethyi-butyrylamino)-3,5-difluoro-

benzoylimino]-thiazol-3-ylmethy! ester;
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ester; (S)-2-Amino-3-methyl-butyric acid
2-[(E/Z)-3-chloro-4-(2-cyclopentyl-acetylamino)- benzoyliminoJ-thiazol-3
ylmethyl ester; (S)-2-Amino-3-methyl7 utyric acid

_ 2-[(E/Z)-3-bromo-4-(3,3-dimethyl-butyrylamino)- 15 _

\ lisinaJd-thiazol: | estep £5):2-Aming-3-methyl-butyric acid . )
Car borg? ;&(gé}fz)ﬁ]i %%%@ﬁgﬁ%g%&?% Ia%:ﬁﬁi?l%/g ,4 %’oﬁé{]ﬁ%ﬁh@e])u ? yt’fx%moﬁ%‘% difluoro
benzoylieinelylitiRel3 ianahg yiisathyl ester; (S)-2-Amino-3-methyl-butyric acid

/2 3. 4 ' vi-BL 1100); -3 fluerg: liminnJrthiazol-3 i
bt e A e St
tetrahygrf(pIT a3 Braimas iyl -B ity kanitA o) Blanetiidn venizoy lmin o J-thiazol-3
(3.3~ ] A Ng-3-methyl-butyric acl _6- _teir ]
e en o S T oy G gepmetyfenandro
pyran- &3t SRRy igervdthyisumydic acid
2-[(E/Z)-5-chloro-2-methoxy-4-(2-methyl-benzoylamino)- 25
benzoyliminoJ-thiazol-3 ylmethyl ester; (S)-2-Amino-3-methyl-butyric acid

19 ﬂ@¢gp5%@@m{@md@éﬁ@ﬁeba¢bmtqﬁﬁﬁ%§nzhat it is selected from the group

consist{'ﬂggpxy-benzoyliminoJ-thiazoI-3-yImethyI ester; (2S,

3S)-2-Amino-3-methyl pentanoic acid _

Amino-partts 2yl ekt 2 oy ey aeatylaming)-senooinnbdiimiatSrgmethy!

ester; YlImethyl ester; 30 (2S,3S)-2-Amino-3-methyl pentanoic acid
2-[(E/Z)-3-bromo-4-(3,3-dimethyl-but))rylamino)- benzoyliminoJ-thiazol-3

(3)-2-Aymrethyredidrb B B9 Aditad 33nebinyd e tatisioneity-acetviamino) -

benzoyBikiks a@gpg}__;ﬁ,;{g, hyl-butyrylamino)- benzoyliminoJ-thiazol-3
ImetZyI ester; 71 (2S, 3S)-2-Amino-3-methyl pentanoic acid
(S)-Q-A%t{l(@r YIHe(By B tgrisutyifiamindy-amdifiGot odimethyi-buryrylamine -

benzoyﬁ%ﬂ@f%ﬁ%ﬁ@%%%@?&{hy' ester; (2S,3S)-2-Amino-3-methyl
entanoic acid 2-[(E/Z)-4-(3,3-dimethyl-butyrylamino)-3 fluoro-

(5)-2 *Agéﬂ%éym?ﬁhﬁjbﬁﬁg%pgiﬂ thyfledtét; Bdimethyl-butyrylamino}-3, 5-difluoro-
b (253 B h2-Amino):3smethylpentanoic acid
oo GRS AN AR

)-4-(3,3-dimethyl-butyrylamino)- benzoyliminoJ-thiazol-3ylmethyl

{5)-2-Agapgr3-methyl-butyric acid 2-{(E/Z)-4-(3, 3-dimethyl-butyrylamino)

-3-fluorc-benzoviimino-thiazol-3-yimethyl ester;

(S)-2-Amino-3-methyl-butyric acid 2-[(E/Z}-4-(3, 3-dimethyi-butyrviamino - 3-methyl-
benzoylimino]-thiazol-3-yimethyl ester;

(S)-2-Amino-3-methyi-butyric acid 2-[(E/Z)-4-(3, 3-dimethyl-butyrylamino)-benzoylimino -
thiazol-3-yimethyl ester;

(S)-2-Amino-3-methyl-butyric acid 2-{(E/Z)-5-chioro-2-methoxy-4-(2-methyi-benzoyiamino)-
benzoviiminoJ-thiazol-3-vimethvl ester;

(85)-2-Amino-3-methyi-butyric acid 2-[(E/Z)-5-chioro-4-(cyclopentanecarbonyi-amine)-2-
methoxy-benzovlimino [-thiazol-3-vimethy! ester,

(25,35)-2-Amino-3-methyi-penianoic acid 2-[(E/Z)-3-chloro-4-(2-cyclopentyl-acetviamino)-
benzoyiimino/-thiazol-3-yimethyi ester;

(2S,35)-2-Amino-3-methyl-pentanoic acid 2-[(E/Z}-3-bromo-4-(3, 3-dimethyl-butyrylamino)-
benzoylimino/-thiazol-3-yimethyl ester;

(28, 35)-2-Amino-3-methyl-pentanoic acid 2-[(E/Z}- 3-fluoro-4-(3-methyl-butvrylamino -

benzovlimino]-thiazol-3-ylmethyl ester,
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(2S,3S)-2-Amino-3-methylpentanoic acid
2-[(E/2)-4-(3,3-dimethyl-butyrvlamino)-3-methoxy-
benzoyliminoj-thiazoI-3-ylmethylester;7fS)- Pyrrolidine-2-carboxylic acid
2-[(E/Z)-3-bromo-4-(3,3-dimethyl-butyrylamino)- 10
enzoyliming,)-thiazol- thyl - k5)-Pyrrolidine-2-carboxylic.acid, . ..
(25, 3%?@?%_ -gf?lfg)er}(?ﬁ-%o fzgé%%% gﬁ%?ﬁﬁg@rﬁi% d)a_-dgme%hyl—cbauzt})/r ji%mzno)gj,.v»d;ﬂuoro—
benzoyferinojtirinrol-tnibmetidyhrrethyl ester; (S)- Pyrrolidine-2-carboxylic acid

)3 fluora-4-(3- I i liminoJ- .
B T ————
benzoyBrdinegtiyikbelegrylamraiing)edséiioro- benzoyliminoJ-thiazol-3ylmethyl ester;

‘ ) liding; , | C-z' ~[(E/Z)-4-(3. 3-dim -butyrviamino)-
S o et E et i)

benzoyherizayifrinroj-thidesiBylmethy| ester; (S)-Pyrrolidine-2-carboxylic acid

s RAEIZA3, Zlimethyl-butyrylamine) 3-methyls 20 . |
S R i hqmethoss-
benzoypinipezyaiqa08-tiviretHyt Isstg/rylamino)-3-methoxy;-

i} il 18Z0l-3yIm¢ ster, 2-Aminp2-met _rfi,oicaciq
R e L U e oA M e B
benzojmistiviiisest- 5imaniresiazmethyl propionic acid

_ = -4- -(i t ) N .__ l;l _r 2 _ .
e L b ol ot B resclprens e lanino
benzoyhimipe7taiasebétyiinihe2rmethoxy-benzoyliminoJ-thiazol-3- yimethyl

' Z)-3-bromo-4-(3,3-dimethyl-butyrylamino
thiazoltRixbesiByiraeeny| ester; Piperidine-4-carboxylic acid
(S)-Pyr#dlifald:3-C b Besiy e anoyiaming henzoimingl:, s muoro-
> ythiazol-s Imethyl ester; 72 ZPig(?ridine-4-éarbo&yﬁca§i}§%&fﬁ@/£)@ ore
benzoyﬂﬂ%’ﬁé]ﬂ%%ﬂéﬁwf%fw@%f?ﬁho)-benzoyliminoJ- thiazol-3 yimethyl ester;
S)- Py RN A0RONYIG 201G 7 4. (3 3-dimethyi-bunrvigmino)-3- N
Rak 2-[(E/Z)-4-(3,3-d.methy|-bu?§ry|émirfd)-s-?%"éftfi’f/’f-bé’ﬂ’%ﬁfﬁ%?ﬁéﬁ methox)
berzoyliminoJ-thiazol-3-ylmethyl ester;

(S)-Pyrrolidine-2-carboxylic acid 2-[(E/Z)-4-(3, 3-dimethy! -butyrylamine j-3-methyi-

zoy

(S)- Pyg?ggz%z%%ygmﬁﬁfﬁa&g%ﬂﬁﬁ? -3~ﬂuoro-4.—(33?/gé}ﬁylubﬁ%%i&1y§1éy) benzoylimino]-

benzoylimino]-thiazol-3-ylmethyl ester; |

2-Amino-2-methyl-propionic acid 2-[(E/Z)-4-(3, 3-dimethyl-butyrylamine)-3-methoxy-
benzoylimino]-thiazol-3-yimethyl ester;

2-Amino-2-methyl-propionic acid 2-[(E/Z}-3-fluoro-4-(3-methyl-buryrviamine)-benzoylimino ) -
thiazol-3-yimethyi ester;

2-Amino-2-methyl-propionic acid 2-[(E/Z)-4-(3, 3-dimethyl-butvrylamino)-3-fluoro-
benzoviimino]-thiazol-3-yimethyl ester;

Piperidine-4-carboxylic acid 2-[(E/Z}-4-isobutyrylamino-2-methoxy-benzovlimino J-thiazol-3-
vimethyl ester; .
Piperidine-4-carboxylic acid 2-[(E/Z)-3-bromo-4-(3, 3-dimethyl-butyrylamino-benzoylimino] -
thiazol-3-vimethyl ester;

Piperidine-4-carboxylic acid 2-[(E/Z)-3-chloro-4-(3-ethyl-hexanoylamino-benzoylimino ] -

thiazol-3-vimethyl ester,
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thiazoI-SyIméthyI ester; 5 Piperidine-4-carboxylic acid
2-[(E/Z)-5-chloro-2-methoxy-4-(2-methyl-benzoylamino)-
benzoyliminoJ-thiazol-3 yimethyl este?, Piperidine-4-carboxylic acid
2-[(E/Z)-5-chloro-4-(cyclopentanecarbonyl-amino)-2-methozy-
PiperidSPZOVIPN0IANIBZOR3 MM, SSIEL BrAmIng BIapIonis acid minoj-
)4~ .3z-dimeth32-(§lut§ry amino)-é%S YN ﬁmﬂz’g’;}ﬁ” hegzepbimine]
thiazolRiadsrady méthylester; (S)-2-Methylamino
PiperiBVRPIORICAGIIR (Rl 4r(B 3, dimetyin fx'z?&%i&%- Aeiluorn:
wert enzovlimﬁ%g- i [@ 4 T R%)-Z L%zgcgd? e

_ iInoJ-thiazol-3-ylmethyl ester; -Amino- imeﬁ%’,ﬂiﬁﬁ’ﬁ%lmmof -
thiazolgtiyrpel(el 2yiaz(3,3-dimethyl-butyrylamino)-3,5-difluoro-

P@eri&ﬁ@zﬁgﬂm%ﬁl’iw&gg biﬁ?—t@gﬁggfﬁﬂe%§ vi-4-(2-methyl-benzoviamine -

3S)-2-Dimethylamino- hyl-pentanoic aci
benzoylinume7 a3 e HYIL s6is/y/lamino)-

iperidm-Aiuos0; i iazol;3-ylm ; ic.851d, . -
T e e
benzoy{dyal-Byraettynestsy! prigsphoric acid mono- {2-[(E/Z)
AmindSR3igimety-bubyrylamino): IO iRzl 32 Mmet L eS80 7
i
fklazogf%@%%ﬁ%f%inoJ-thiazoI- 3ylmethyl} ester; Phosphoric acid mono-

0. i D51 #AB3rdimethyl-bul NGz iminad-;. .
- A T AT
enzoyiipeejAfiascs:3-siretayiesistyrylamino)-3,5-

difl - iminaylsthinzgl:3-vi estard; i, ino)-3.5-di -

S Bmein Byt S oo N 5 (155, 8 G g0 or

benzoyhHRAYL#BIAFE-{RIDRHGEMFethyl)-tetrahydropyran-2

loxymethylj-3H-thiazol-2-ylidene)-benzamide; and 4-(3, _
(25, 3S&%ﬁﬁﬁ@ﬁw@wﬁm&%@aﬁmw&m@:E(E#@}sﬂa@a4(-’s@g@mkézwrylmno>-
3, 5-diflordFnYeROY) )b S0 hrtEaymathvliet@pydropyran-2 yl)-3H-thiazol-2

ylidene]-benzamide. 20. The compound of formula | according to claim 1

Phospiselecied o ihe group coRsising:ok-»RheTannis) ack R s-benzoylimino ] -
4 Zg_ E/Zf)f%-(B.3:dimethyl-butyrylamino)-3,5-dii luoro-
fhiazo e%g“ %eyt Md¥thiazol-3 yimethyl} ester;

Phosphoric acid mono-{2-[(E/Z}-4-(3, 3-dimethyl-butyrylamino)-benzoylimino J-thiczol-3-

vimethyl} ester:

Phaosphoric acid mono-{2-[(E/Z)-4-(3.3 ~dimethyl-butyrylamino)-3-fluoro-benzoyiimino J-thiazol-
3-vimethyl} ester;

Phosphoric acid mono-{2-[(E/Z)-3, 5-dichloro-4-(3, 3-dimethyl-butyrylamino)-benzovlimino ] -
thiazoi-3-yimethyl} ester;

(R, S)-Carbonic acid 2,3-dilydroxy-propyl ester 2-[(E/Z)-4-(3,3-dimethyl-buryrylaming)-3,5-
difluoro-benzoviimino ] -thiazol-3-vlmethyi ester;

4-(3,3-Dimethyl-butyrylamino)-3, 5-difluoro-N-{3-{(18,35,48, 5R}-3, 4, 5-trihydroxy-6-((R)-
hydroxymethyl)-tetrahydro-pyran-2-vioxymethyl]-3 H-thiazol-2-ylidene ) -benzamide; and _
4-(3,3-Dimethyl-butyrylamino)-3, 5-difluoro-N-{3-((2R. 3R, 45.55,6R)-3,4, 5-trihydroxy-6-
hydroxymethyl-tetrahydro-pyran-2-yl)-3 H-thiazol-2-ylidene ] -benzamide.

206.  The compound of formula I according to claim 1 selected from the group consisting of:
- Phosphoric acid mono-{2-{(E/Z)-4-(3, 3-dimethyl-butyrylamino)-3, 5-difluoro-

~ benzoylimino/-thiazol-3-yimethyl} ester;
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73 Phosphoric acid
mono-{2-[(E/Z)-4-(3,3-dimethyl-butyrylamino)-benzoylimino)-thiazol-3-
ylmethyl} ester; Phosphoric acid mon89(2-[(E/Z)-4-(3,
3-dimethyl-butyrylamino)-3 , fluoro-henzoylimino]- thiazol-3ylmethyl) ester;

- PR RSENG 39T B 7 i3 3. dimety- inoj- mino l-thiazol-3-
mogo-O{IZ-[(E/Z)-S,5-3%2;&0-)4 (3(,3fdﬁirlnmeet hg})llt%tt W{gmfﬁg))-bemoy limino]-thiazol-3
Vieerrvijiesies]-thiazol-3 yimethyl} ester. 21. The compound according to

R o ST OB

administering the com to a mamma
lsonoeftednethe es@Compound of formulaVRISORR/N~NIR20H

I ein R'-R5 -R9 he,sam
B B AT R DA o
bignzavéinyretieotietdidsimatvl Isirsalt according to claim 22, wherein the
salt is a pharmaceutically acceptable addition salt. 24. A compound
according to any one of claims 1-21 for use in medicine. 20 25. Use of a

2L chrsemmeErtaramding anpronet slates daithovbatifolbtheompeiufdctiferofula I
when a@rﬁﬁﬁ@&%@%ﬂé EH&BS&%%%&%&P E%?@%S%\g})%ﬁiqg d%?é%lﬁ%%gf%%%@veﬂed to the

implicated. 26. Use ‘of a compound according to any one of t
Compoppd gbfomatiaanufacture of a 25 medicament for the treatment of a

disease selected fronpatehe group consisting of Parkinson's Disease,
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Formula V

wherein R-R’ and R®-R” have the same meaning as defined for formuta II

22. A salt of a compound as defined in to any one of claims 1-21.

Z3. A salt according to claim 22, wherein the salt is a pharmaceutically acceptable addition
salt.

24. A compound according to any one of claims 1-21 for use in medicine.

25, Use of a compound according to any one of the claims 1-21 for the manufacture of a

medicament for the treatment of a disease where an Azs-receptor is implicated.

26.  Use of 2 compound according to any one of the claims 1-21 for the manufacture of a
medicament for the treatment of a disease selected from the group consisting of Parkinson’s
Disease, Alzheimer’s Disease, Huntington's disease, epilepsia, cerebral ischemia, haemorrhagic
stroke, neonatal ischemia and hypoxia, subarachnoid haemorrhage, traumatic brain injury, brain

damage following cardiac arrest, depression and psychosis disorders.
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27. Use according to claim 25 or 26, wherein the disease is Parkinson's
disease. 28. Use of a compound accgrding to any one of the claims 1-21
for the manufacture of a medicament for the treatment of a disease
selected from the group consisting of Restless Leg 5 Syndrome (RLS),
27,  0NZRRbreniabuse, B BralcoRntARYER SUGRAING ISPRAQIF G sease.
narcolepsy, pain, Attention Deficit Hyperactivity Disorder (ADHD),
neurodegenerative diseases, cognitive deficits, and memory problems.
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manufacture of a 10 medicament tor the treatment of one or more of th
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Syndrod@PIRSHONsGaasyensielidisand ety RIANEMS: 3808 somnolence, narcolepsy.
. pharmaceutical composition Cqmprlsm%a compound according to any of
pain, Afentien Ianicit Hyperactivity Disorder (ADHDY), neurodegenerative diseases, cognitive

deficits, and memory problems.
29, Use of a compound according to any of the claims 1-21 for the manufacture of z
medicament for the treatment of one or more of the following conditions in patients with

Parkinson's Disease: RLS, depression, cognitive deficits and memory problems.

36. A pharmaceutical composition comprising a compound according to any of claims 1-21.



