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Thus, it has been shown that GSK-3 is inhibited by serine phosphorylation in response to in-
20 sulin and growth factors such as IGF-1 and EGF via activation of the MAP kinase cascade or
via PI3 kinase dependent activation of protein kinase B.

Compounds that inhibit GSK-3 activity are useful in the treatment of diseases, disor-
ders, syndromes and conditions, wherein such an inhibition is beneficial, eg in diseases, dis-
orders, syndromes and conditions related to GSK-3, in diseases, disorders, syndromes and

25  conditions related to a dysfunction of GSK-3, in diseases, disorders, syndromes and condi-
tions in which growth factor induced inhibition of GSK-3 is insufficient, in diseases, disorders,
syndromes and conditions in which glycogen synthase is insufficiently activated and in situa-
tions wherein GSK-3 inhibition could counter-regulate unwanted cellular events.

Type 1 diabetes, also known as insulin dependent diabetes mellitus (IDDM), is

30 caused by an autoimmune destruction of insulin producing cells in the pancreas, leading to a
lack of insulin. Thus, individuals with type 1 diabetes require daily injections of the hormone
to sustain life. Current methods of insulin administration, however, cannot reproduce the

normal B cell’s ability to precisely control blood glucose and other metabolic variables.



| ack of insulin. Thus, individuals with type 1 diabetes require daily

I njections of the hornone to sustain life. Current nethods of insulin

adm ni st reDioso11showever, cannot reproduce the normal (3 eemiDE2abEBIty to
precisely control blood glucose and othQher netabolic variables. WO 03/011843
PCT/ DKO2/ 00508 2 Hence, the type 1 di@abetic remains susceptible to the

| ong- teH@h@ﬁn (F?I %89 (itidetirenfim élfs%epﬁtilé)f&sthé’fo glt@r*ﬁ@él%de\%éfé’dmg%omphca-

cardi ovascu sease, retinopathy, hropathy and neur opat h e 2
di abet egonSarpfﬁﬁheutﬁmucéasasn@ml@\r@ewahdla@qﬁ@nt%lﬁ@pqi B@P@@pﬁ@wamw@ur@nﬁ%m is

the nost Comy}yp&é dRbéteSRYSPRHMA Y SALASIH R Pgndlé?ﬁG%béte%éﬂﬁué"ﬁﬂbbhﬂ)%om em
wor | dwi de di abetes results fromdefects in both insulin secretion

and i nsthei rnosi@prrmpn 95 gl mefabalig disprdefmaitt PFER G MaeHRAAIE preblen yyeelnide: e

di seqs eT?kSeez 'a%be{é@(?é‘!“uits ABME VA in%tl‘i’fnsblﬁpé‘gcféilog Ia\"ld irfsf® abied bGttth@ Bxact
contributes significantly to causing fasting hyperglycem a, wher eas de-

cr easedunggglyinormeshanisinés) cgusina e digragrare o §wneA'aﬁ vatign qf hepaticglen
contri bgtQry rBELédgi‘BﬁtcontHBlﬁQéjé@hlﬂ rtcgk:éﬁfs‘ﬁ@ @stﬂWﬁ@chnﬁé‘QvH@?éa%Q@-' C fate

of glucose tal u muscle I s not normal” i'n people with type
di abet esreapeg méwmmfe@am:g&cesg Hptalse) By 'T%?ﬁ'? g éatdz@ MMAIQryFopfigutog F%fb%en
Zgg} lh?sb%nﬁ%\’ﬁy&é?@?ce%h&%br&@vé?ethé%Y&él?dh)é fét%%l[xé‘&se' tBkdVRELE @B gt- The

e treatnents do not | ow for a conplete normalisation of the
net Hhol nermal it keaplwitolype gdiabefrsnt ar exagpie Mustie glyapaan syniase ey @ndThe

met abol {;Eycé’g‘é’r@é@ﬂﬁ{é@@t}ﬁv& b&SH %Wtomé%o&lemmpamoﬁm t ;segzeaiasaew Tﬂb &a- strong
associ alon bet'ween type di abet es, ObeSIS@}/lorp B%r/fg enS| on and

hyper | i phladieatimentede n@t@"aw fara eangplete narmal e matapclie siate era% m@ﬁ@f
i ncl udi R gl &Qo&iﬂé@ \A/RF\ md%egﬁ‘ébtgvﬂ%h”eﬁdboﬁ@@érgnégﬁ‘eﬁté)cr%‘éfé%' W?ﬁfb@l@lyce-

at heroscl erosi s, as as typi cal npl 1 cati ons di_ abetes such a
reti nopm'm)iogﬁbﬁfm"@ﬂb@ ﬁ@OWrﬁfSﬁ@ﬁﬁ'Qib%ﬁWWen yRe 2, d'%h%ﬁseobgsr%’t hynertgnsion and

congq deﬁ%arr?p.a@ﬁg k8d toné?mvélter?swyle%heﬁg %épmtdoﬁﬁeﬁ.cabagqmdmga feVof it has
been found t GSK- 3 expression is elevated i n nmuscle of 20 with

type 2 aarémwaamathw tp Recatgsted %P&@P% asgﬂfq"rﬁﬁetve'ealfomwpaﬁ 8 with

bot h gl Y5Be@83uslY B RAAGHASY, 'n\égﬁrﬁpétﬂga%Hé%ﬁatﬁ!,13p033| Thus, an increased
GSK- 3 expression may con- tri to the inpa gl ycogen synt hase

activity and Th‘éﬁjfther'ie isestill acqnsiderahiginesd defrnovekappiRREhds tafreal diabstesay ner

recent experi RRALRIyNENS FeEBG8IPHaPCERIFeipPéssiontis dlelated in ﬁfmuaé oNgedpisul i n
action via its phosSphoryl ation of insulin receptor substrate 1. 25 Recent

st udfl eswilBitypg 4 ‘i"@'Pﬁt%? ihakthg| GH<-3 @xpisesion F?e'“YﬁS?EFlb RO plated with tl?i”i ahyeP-of
GSK- 3 E)ﬂwt%ebﬁﬂﬁfy' eﬁid%}ludo@e Hﬂﬁoéél SRiuzesh ln@feagé@@%k% expresdigPmagepnknown

for a | Ong me that |ith- iumhas a stinulatory fect on glucose
nmet abol tr@pﬁe tedhe u’@,qadfﬁq g[yﬁ@ge)n %’Hﬂ'@p? @GEQ‘@M agg ,lﬂngn reS|stance that occurs in type 2

diabetes. Other recent experiments have suggested a role for GSK-3 in attenuating insulin
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25 Recent studies using lithium salts also support the notion that inhibition of GSK-3
would be beneficial in the treatment of diabetes. It has been known for a long time thét lith-
ium has a stimulatory effect on glucose metabolism, most prominently on glycogen synthe-
sis. Treatment with lithium salts has also been shown to alleviate the diabetic state in both
type 1 and type 2 diabetic patients. The molecular mechanism for these effects of lithium has

30 until recently been unknown. However, it has now been found that lithium inhibits GSK-3. Al-
though lithium might also have effects on other molecular targets than GSK-3, this finding
contributes to explain the molecular effects of lithium and supports that inhibition of GSK-3
leading to activation of glycogen synthase has significant effect on stimulation of glucose me-

tabolism.
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increase the survival of neurons subjected to aberrantly high levels of excitation induced by
the neurotransmitter glutamate. Glutamate may also be implicated in mediating neurodegen-
eration following acute damage, eg in cerebral ischemia, traumatic brain injury and bacterial,
25 viral and prion infection. Excessive glutamate signalling has also been implicated in the
chronic neuronal damage seen in diseases such as Huntington’s chorea, Parkinson’s dis-
ease, amyotrophic lateral sclerosis and multiple sclerosis. Consequently, GSK-3 inhibitors
may be useful in the treatment of these and other neurodegenerative disorders. In connec-
tion with this it should be noted that lithium has a variety of biological effects that, if mediated
30 through the inhibition of GSK-3, could provide an even broader application of GSK-3 inhibi-
tors.
Furthermore, GSK-3 has been shown to phosphorylate the transcription factor NF-
AT, which participates in the activation of early immune response genes. Phosphorylation
prevents translocation of NF-AT to the nucleus and thus blocks early immune responses.
35 Thus, GSK-3 inhibitors may prolong and potentiate the immunostimulatory effect of certain
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In view of the art’s interest in GSK-3 inhibitors and the great potential thereof, the
identification of potent and specific GSK-3 inhibitors would be a highly desirable contribution
to the art. The present invention provides such a contribution to the art being based on the
finding that the 2,4-diaminothiazole derivatives of the general formula (1) potently and specifi-

20 cally inhibit GSK-3.

The present compounds are accordingly useful in the treatment of a wide range of

disorders, syndromes, diseases and conditions in which an inhibition of GSK-3 is beneficial.

DEFINITIONS
The following is a detailed definition of the terms used to describe the compounds of

25  the invention.
“Halogen” designates an atom selected from the group consisting of F, CI, Brand .
The term "Cs-alkyl” in the present context designates a saturated, branched or
straight hydrocarbon group having from 1 to 6 carbon atoms. Representative examples in-
clude, but are not limited to, methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-
30 butyl, n-pentyl, isopentyl, neopentyl, tert-pentyl, n-hexyl, isohexyl and the like.
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sentative examples are pyrrolidinyl, piperidyl, piperazinyl, morpholinyl, thiomorpholinyl, azirid-
inyl, tetrahydrofuranyl and the like.
The term "aryl” as used herein represents a carbocyclic aromatic ring system such as
phenyl, biphenyl, naphthyl, anthracenyl, phenanthrenyl, fluorenyl, indenyl, pentalenyl, azulenyl,
25  biphenylenyl and the like. Aryl is also intended to include the partially hydrogenated derivatives
of the carbocyclic aromatic systems enumerated above. Non-limiting examples of such par-
tially hydrogenated derivatives are 1,2,3,4-tetrahydronaphthyl, 1,4-dihydronaphthyl and the
like.
The term “heteroaryl” as used herein is intended to include heterocyclic aromatic
30 ring systems containing one or more heteroatoms selected from nitrogen, oxygen and sul-
phur such as furyl, thienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, isoxazolyl, isothiazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, pyranyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,2,3-
triazinyl, 1,2,4-triazinyl, 1,3,5- triazinyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
35 tetrazolyl, thiadiazinyl, indolyl, isoindolyl, benzofuryl, benzothienyl, indazolyl, benzimidazolyl,
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tially Hydbliogeoarelitinibraxazelinyk oxagepinyl ahd3hetliteet r ahydr onapht hyl ,

1, 4- di hydr onapff byl _ ' & LK®e. _ e ~het e LY i einis
intended to i n@ﬂ%@a ﬂ@ér%@?ﬁ'ﬂé@ 15??:2&? Fé%@%%%‘@%td gws?eﬂcégﬁfégisﬁﬁ?g one
or nor e thied by emayher heidroanybas dafioed atavedgegkanpigigen and sul - phur such as
furyl, thienyl, pyrrolyl, oxazoly], thiazolyl, imdazolyl, isoxazolyl,

i sot hi azol yl 3-triazolyl, X4-triazolyl, pyridyl,

pyri dazi nyl, pj dinyl, pyraz [ , 1,2,4-triazinyl,
1,3,5- triaziny 2, Z<'oxadi azokyt, ) B |, 1,2, 5-oxadiazolyl,
1, 3, 4-oxadi azolyl, 1,2,3-thiadiazolyl, 1,2, 4-thiadiazolyl,

1, 2,5-t hi adi lyl, .1, 3, 4-thjadi lyl, 35 tet | vyl thiadi.azinyl

ThadBy 1 sor fuastey of e abee Aefned s piadBaymoR B BicA I BerB Y1 1

\é\D 03/ Olrﬂxlaéela, dﬁgﬁb@ﬁ@aéme&%l Ienée badh a:mi. izl bd defiliiﬁﬂz}dﬁpéﬂiﬂelm?bWe olther.
enzoxazo , €nzl soxazol , rrnyl,. quin olln 1 NOIL | Z

qui nol i nyl y i JOGUEHHIGIHS, gﬁﬂ?%ﬂﬁwm nAg W??%ﬂﬁ%@#‘? a[}?’g?#ﬁ%& ,

carbazol yl, az@pigy itredtmemZePishy herdif ficdh8He rAafaddhtertt bke cardelf ampadsntl i s

also intended to include the partially hydrogen- ated, derivajives, of the
het er ocyelthe PE%?%%CW‘F@BQ‘(@%E’Q&SOQ)# d‘i’%ﬁy"l e PRGN, | Q"s%eHP BNz uch

par t1i53: !t&nclte\ddb _ﬁ?ﬁﬁéﬁi@?tﬁélldd@yihy@f %hfé _ogﬁdléé%icﬂm &-tﬁk% btﬁélésﬂ?arsbﬂfe\u,_rs‘yml}'r‘ome?r{cﬁﬁl : 'nﬁl :
pyrazolinyl, indalinyl, oxazolidinyl, oxazolinyl, azepin n e |like.
"Aryl - c1dlt@nathﬁ>a"ev'aﬂmré%%fp;ﬁyr@atp@génﬂwmpléanPX%@aﬁéf@ff) -r%Prk‘am'%%“OHefi ned
above, siflafd disedsd! @8ora¥r, @Pndtbink of EorttioR! PR phtiehs taled irestdd asrererablyod

exanple: S 10 Certain of the above defined terns may occur nore than once

in the dram@eal,igparficifar a human being.

DESCRIPTION OF THE INVENTION
20 The present invention relates to a compound of the general formula (1):

wherein
25
A is a valence bond or C,s-alkylene,

(i) R" and R?, together with the nitrogen atom to which they are aftached, form a 5 to 7 mem-
bered non-aromatic ring, which ring may optionally contain a double bond, and which ring



mul ae, and upon such occurrence each termshall be defined independently of
the other. The term "GSK-3" as used herein is intended to mean GSK- 3a
and/ or G3KoOb3/01iBh® term "treatnment” as used herei n neans trh#/nDrRRAgwsENt and
care of a patient for the purpose of conbating a disease, disorder,
syndrone or condition. The termis in 15 tended to include the del ayi ng of

the pro?{aglno%grBHal coh{é?n é’fuﬁﬁéﬁﬁtrﬂgéé&gﬁmeénd \@g@fo S‘%r attaefkd {oldrolibs RNE

al l evi a I7e conp and/ or the cure or

el i m naghdR® whiichtdre lrdieserata@ﬂydelsdedélom syndrone or condition. The patient
to be treated is preferably a mammal, in particular a human bei ng.

DESCRI PTI ON OF THE | NVENTI ON 20 The present invention relates to a conpound
of the generalydiogemul a (1): HRLI~"ANNNYyY\ / N2 (I) RSz B/D
whergin 25 Ais a val ence bond or Cl_6-al kylene, (i) RL and R2, together
with“the nitrogen atomto which they are attached, forma 5 to 7 nem bered
non- ar omat<¢ c oxo,ng, which ring nmay optionally contain a double bond, and

whi ch ring WO 03/011843 PCT/ DKO2/ 00508 7 may optionally contain a further
nitrogen atom and to which ring is attached two groups R4 and R5 which
ar e i ndepeadenilaskys €, patkendylf Coralkymyllr ogen, 5 oxo, Cl.6-al kyl,

C2_6-al kenyl, C2_6-al kynyl, 10 which nay optionally be substituted with one
or two substituents independently se- |ected from hydroxy, hal ogen, cyano,
ni tno, - NRE6RhichGhahpiRBRE; be SHESHOIIIRGIR one ordEbia(stif)REiRdepandebtiinsdcoxy,

Gronrs, - el fomiion Heladen, vl 1o, BRCR', “CEDINRIEE =0 NRR TS
-OCH,C(=O)NR®R’, C,.¢-alkoxy, -C(=0)OR?, -C(=O)R®, -NHC(= O)R®, -CHF, -CFs,
-OCF3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCF3, -SR?, -S(=0)R®, -S(=0),R°,
-S(=0)2NHz,
15
wherein R® and R’ which may be the same or different independently are selected
from hydrogen and C,-alkyl, or R® and R’, together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,
20
e aryl, Css-cycloalkyl, heteroaryl, Cs.s-heterocyclyl, aryl-Cy¢-alkyl, Cs-cycloalkyl-
Ci.s-alkyl, heteroaryl-Cy¢-alkyl, Css-heterocyclyl-C,.¢-alkyl, aryl-C;.¢-alkoxy, Css-cyclo-
alkyl-C1.¢-alkoxy, heteroaryl-Cy.¢-alkoxy, Cs.s-heterocyclyl-C,.¢-alkoxy, -C(=0)-aryl,
-C(=0)-Ca.g-cycloalkyl, -C(=0)-heteroaroyl, -C(=0)-Cs.s-heterocyclyl, -O-aryl,
25 -O-Cs g-cycloalkyl, -O-heteroaryl, -O-Cs.g-heterocyclyl, -S-aryl, -S-Cs g-cycloalkyl,
-S-heteroaryl, -S-Cs.g-heterocyclyl,

wherein the ring moieties may optionally be substituted with one to three substituents
independently selected from hydroxy, halogen, cyano, nitro, -NR®R®, -C(=O)NR°R®,

30 -OC(=0)NR®R?, -OCH,C(=0)NR®R®, C,4-alkoxy, -C(=0)OR®, -C(=O)R?, -NHC(=O)R®,
-CHF,, -CFs, -OCF3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCF3, -SR?, -S(=0)R?,
-S(=0);R?, -S(=0),NH,,

wherein R® and R® which may be the same or different independently are selected
35 from hydrogen and C,¢-alkyl, or R® and R®, together with the nitrogen atom to which



-S(=0) 2NH2, 15 wherein R6 and R which nmay be the sanme or different

i ndependently are selected from hydrogen and Cl1_6-al kyl, or R6 and R7,

t oget her wiDtob/o113e3 ni trogen atomto which they are attachedr/mmemms3 to 8
menbered cyclic ring optionally containing one or two further heteroatons
sel ected from oxygen, sul phur and nitrd&gen, 20 aryl, C3$-cycloal kyl,

het er oaryl , %gﬁa' |, 2 Are/ k- - ; = eyl =

Cl_6-al kyl, het errggﬁtgf%fdé¥§ 3[(§)| é;lhsgr}gﬁdgéty?rﬁo%nﬁciiy: i %ﬁgﬂglrﬁ% ?ne or two
aryl - C1_6- al fasher heleraptems selected frpm-agygen, sulpbuyandwitregasar y| - C1_6- al koxy,
C3_8-heterocycl yl -Cl1_6-al koxy, -C(=0-aryl, -C(=0-C3_8-cycloalkyl,

-C(=0O -heteroaroyl, -C(=0-C8_8-heterocyclyl, -0-aryl, 25

- O C3_gapg &’ dmhydrpgen, 0- het eroaryl, -O C3_8-heterocyclyl, -S-aryl,
-S-CG3_8-cycloal kyl, -S-heteroaryl, -S-C8_8-heterocyclyl, wherein the ring
noi eties may optionally be substitut eﬁ wth one to three substituents

i ndependidmr iRy isleydsegasd -G EFNPRY didxP)R hebacpiif], asylra:ality, tGae-Cyclnmigrko,

- C(=0) NRBK o =©) N - C =) NRS| Cl_6-al koxy, -C(=0) ORS,
-Q( =0 %&'@ﬁﬁggﬁr%?'@&%@i 8'1%?3i,igfg-'8é@,'w b CooRoR3. - OCF2CHR2,
-SCF3, -SR8, -S(=OR8, -S(=0 2R8, -S(=0) 2NH2, wherein R8 and R9 whi ch may
be the OR1diL A er in | ; g and
CL. 6 al RTroioR s Ci g, C-p aRBRDGE o kAT P Spicfily be SO il

03/ 09 1848¢e PCOKOBIDEBEaNdependrnly selecigdfohed, forma 3 to 8 nenbered
cyclic ring optionally containing one or two further heteroatons sel ected

from oxygen, sul phur and nitrogen, and is hydrogen, 5 (ij).or RL is
hydr ogen, - Chydip&R @logeqy %@)’@1’%{ Q@NR&R&&‘}(:,O)H&&IR %1@05-@)9\!%14'%2,

C3_8-cycl oal kgky NRU ¢ Nelkor 3L Ulkelii: 6. 24Ky, @, .-alkoxy, -C(=0)OR"
C3_8- heterocyclyl- :@6- al kyl 111'6\/\/?1(Zr'ei2'?1 Rl'gi’l 52'6C1k%ﬂyél Il'zla, S, 6S al)keny’ or
G 6- al kyny! ~CRDBH, AYCEIRY TRy, 6 oo BET tQREER wPEHCRio-ORECHHF2t o
subgti tuent s _spgepgpderyly el eeBkRkf remdyduoxy. hal ogen, cyano, nitro,
-NR11R12, -C(Z0 NRllng( -&(’zo N mlg’,(ué%ocﬁzc( =O) NRL1R12, Cl.6-al kyl ,
C2. 6-al kenyl, C2.6-al kynyl, C1.6-al koxy, -C(=0 OR11,

wherein R"" and R"? which may be the same or different independently are selected

from hydrogen and Cys-alkyl, or R and R"?, together with the nitrogen atom to which

they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two

20 further heteroatoms selected from oxygen, sulphur and nitrogen,

and R?and R® are connected to form, together with A and the nitrogen atom and carbon
atom, respectively, to which they are attached, a 5 to 7 membered non-aromatic ring to
which ring is attached two groups R™ and R which are independently selected from

25
e hydrogen,
e 0XO,
30 o Cis-alkyl, Cos-alkenyl, Coq-alkynyl,

which may optionally be substituted with one or two substituents independently se-
lected from hydroxy, halogen, cyano, nitro, -NR"°R™, -C(=0)NR"R'®,
-OC(=0)NR"™R, -OCH,C(=0)NR"R®, C,¢-alkoxy, -C(=0)OR'®, -C(=O)R",



-C(=O R11, -NHC(=O) R11, -CHF2, -CF3, -0OCF3, -OCHF2, -QOCH2CF3, -OCF2CHF2, 15
-SCF3, -SRl11, -S(=0 R11, -S(=0 2R11, -S(=0) 2NH2, wherein Rl1l and R12 which
may be thwosamweises di fferent independently are selected fPramrdomgen and
Cl. 6-al kyl, or R11 and R12, together with the nitrogen atomto which they
are attached, forma 3 to 8 nenbered cyclic ring optionally containing one

or two 20 funtherpet tC S ct e en ur d_gpié r ogen,
and R2 and RA léléreg_oc)(%nhg(?:ﬁ%d%?%’ fscgdr:ﬁai (?g}ag{’ﬁgpgg\nd?%rgcg%&ﬁ%escﬁﬁ rg(g%én at om
and carbon a3@E@RYeSFEQELRVPetS(=0)bHahi ch they are attached, a 5 to 7
menbered non-aromatic ring to which ring is attached two groups R13 and
R14 which are i ndependently selected from 25 hydrogen, oxo, 30

Cl- 6-al kyl , @GReiraRKemdIR'"® @GRich-redkiyantie samiice Wifiesgnt dysiependantly apseseleated i t ut ed

Wi t h.one or Stit S tehiy < ; f ¥ ;

hal o%en, cya&f\éﬁ] hﬁ/lﬁforgfgb a{ﬁ %%éﬂ@pwa%gﬁﬂéﬁﬁg%@t%%y WWhtl\(:lh

- OCH2C( =0O) NRiteRHbe attdched afokayd to-80fe gyclicging@rtieaally\yontayinm arg4y two

PCT/ DKO2/ 005 - = - i 2, -OCH2CF3,

- OCF2CHF2, - %%Pﬁ?h?tgg%&r@ g%%c:t%} E@E?UXY%E%E%?'BE@@%?: SNH2, wherei n R15

and R16 which nmay be the sane or different independently are selected 5

from hydr ogen Cl _6-al k 5 th it i t rogen

atomto vvh?c ﬁryzﬂ'[%%éipyﬁlf)@ﬂyalt %{%85?%@'%’ ?h%%gog%ﬁb @%ﬁ%@&é?a ;}(Y,‘Igl?%kﬂi ng

oplt hgnal I ydcmfalkyi, hgtemaEylfmetqul, Geumetemclz/hligt-@{.@dkxdn@'yb@l.eedk@d, Es.omcxygen,

sul phur and n ge a - par’ (=)

C3_8- heter oc;?h(ty (7&91;6'%{‘%3'1 ﬁ%‘%o-aﬁ'l?ﬁf%}k%?& %ﬁ%a&?@f ei‘f)w&)iy&%q l%) iakd g

ggt gr ga(r: IylO C%%%Oéic%cg: *G(‘r'ﬁgg?gfdyi,Gﬁgﬁ@%ﬁemwyle@;mhl koxy,
D AT o c A kil R drerodi C et RO8L, -5 Carcyoloalkyl,

C3_8- het er ocy T T8 G KORY o (=0 ~Hr Y1 - o =0 _%-Schoa yl

- C( =0 - het er e&+hetgroaryl(S=0O).-8edchdyler ocycl yl, -0-aryl, -0-C3 3-cycl oal kyl,

- O-H teroaryl, -O C8 _8-heterocyclyl, -S-aryl, -S-C8 _8-cycloal kyl,

-S-heteroaryl, -S-C8_8-heterocyclyl, 15 wherein the ring noieties my
optional | y bevhswirsthietringedbiefiesrmaneptiooaltyressubstifiutad witheonesto three substituents

independently selected from

hydroxy, halogen, cyano, nitro, -NR'R™, -C(=O)NR"R"®, -OC(=O)NR"'R™®,

20 -OCH,C(=0)NR''R™®, C-alkyl, C,c-alkenyl, Cos-alkynyl, Cy¢-alkoxy, -C(=0)OR",
-C(=0)R"", -NHC(=O)R", -CHF,, -CF3, -OCF3, -OCHF5, -OCH,CF3, -OCF,CHF,
-SCF3, -SR'7, -8(=0)R"7, -S(=0),R", -S(=0),NH_,

wherein R'” and R'® which may be the same or different independently are selected
25 from hydrogen and Cye-alkyl, or R" and R, together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two

further heteroatoms selected from oxygen, sulphur and nitrogen,

(iii) or R' and R? which may be the same or different independently are selected from hydro-
30 gen, -C(=0)OR™ -C(=0)R" and C,.s-alkyl,

wherein R' is Cy.s-alkyl, Co.s-alkenyl or C,e-alkynyl, which may optionally be substituted with
one or two substituents independently selected from



i ndependently sel ected from hydroxy, hal ogen, cyano, nitro, -NR17R18,
-C(=O NR17R18, -0OC(=O) NR17R18, 20 -OCH2C(=0O) NR17R18, Cl1_6-al kyl

C2_6- al kewglo3/oOB46- al kynyl , CL. 6-al koxy, -C(=0) ORl7, - C(2OrRiKo02/00508

-NHC(=O)R17, -CHF2, -CF3, -OCF3, -OCHF2, -OCH2CF3, -OCF2CHF2, - SCF3,

-SR17, - ( O)Rl? -S( =0 2R17, -S(=0) 2NR2, V\,herein R17 and R18 which may be

t he sane I 1S 22 -Q??PW ogen and
Cl_6-al kyII %P&%%{?%Ogleﬁzld(g@ﬁ?q%é hbélﬁwvl:\ft hé{ rogce)?(a om ﬂ% Wwhi ch they
are attached,; OCbi’z@F@ )SRERZS Qmﬁtb(edeéﬂsQ)DI%" I"CG"F@ )BFt iNMG(EG)RE O R i ng one
or two furth ro, y ) XYe p

(iii) or RL aégs ? 6%‘9?%5?&2?@ ‘s??n':g@'q?ﬁ’ TTferent’ @#do%\gdde{\—q)ﬁ ar e
sel ect ed fro@@@fl‘dﬂz, 30 gen, -C(=0)OR19 -C(=0)R19 and Cl1. 6-al kyl, wherein
R19 %s Cl_6-al kyl, C2_6-al kenyl or C2_6-al kynyl, which rmay opti onaIIy be

subsfituted with one or two substituents mdependently selected from WD
03/ 011843 PCWhBKHR RFOGERY Mbichhyalr bexthe saalecmelifferent intependéntly are M@(ﬁ&?l

C( =0) NR20R2 al kox
GL=0) Roo, - oK B 8 16 Gy opRE - Jo8cliEthecifucpom il
- SCF3 - SR20 theyFHre Gjikded, foBH=CQ @F&mgmbeﬁ(d:@):lmm o;ﬁonaﬁyametawﬁ@@namdtmﬂﬂ
whi ch may be j ected from
hydr ogen and f@%@g@ﬁﬁ?@ms’;g%ﬁ%@ﬁ%@ (%gqgn gg’n hée/nrde}{v'\nﬁ?ieq\’ he nitrogen atomto
whi ¢ they are attached, forma 3 to 8 nmembered cyclic ring optionally
cont ai ni LAY R;anseil)g{m furt her heteroatons sel ected from oxygen, sul phur

and nltrogen d’R3 is hydrogen, B is a valence bond, -C(=0-, -S(=0 -
or -S(=02-, 15 Dis hydroxy, halogen, cyano, nitro, -NR22R23,

o o BN sty T R 2oy o e ea. - o,

- OCHF2, - OCH2CF3, -QCF2CHF2, -SCF3, -SR22, 20 -S(=0 R22, -S(=0) 2R22,

- S(79) 2.

e hydroxy, halogen, cyano, nitro, -NR*R?%, -N(R®)OR?, -C(=0)NR?*R%,
-OC(=0)NR#R?, -OCH,C(=0)NR?**R%, C,¢-alkoxy, -C(=0)OR?, -C(=0)R%,
-NHC(=0)R?, -CHF,, -CF3, -OCFj3, -OCHF,, -OCH,CF;, -OCF,CHF,, -SCF;, -SR%,

20 -S(=0)R?%, -S(=0),R?, -S(=0),NH,,

wherein R# and R® which may be the same or different independently are selected

from hydrogen and C,.s-alkyl, or R* and R%, together with the nitrogen atom to which

they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
25 further heteroatoms selected from oxygen, sulphur and nitrogen,

o Cyg-alkyl, C,g-alkenyl, Cos-alkynyl,

which may optionally be substituted with one or two substituents selected from hy-

30 droxy, halogen, cyano, nitro, -NR*R%, -C(=0)NR*R?, -OC(=O)NR*R%,
-OCH,C(=O)NR*R%, Cy.¢-alkoxy, -C(=0)OR*, -C(=0)R?*, -NHC(=0)R*, -CHF,,
-CF3, -OCF3, -OCHF 3, -OCH,CF3, -OCF,CHF,, -SCF3, -SR?, -S(=0)R*, -S(=0),R*,
-S(=0)2NH,



wherein R22 and R23 which nmay be the sane or different independently are
selected from hydrogen and Cl1_6-al kyl, or R22 and R23, together with the
ni trogen Woasoi4hi ch they are attached, forma 3 to 8 mempxewdyClicC
ring optionally containing one or two 25 further heteroatons selected from
oxygen, sul phur and nitrogen, Cl_6- ali< C2_6- al kenyl , C2-6-al kynyl,

whi ch may opt| ¥ b5 t cted
fromhy- 30 Mh%ﬁe% |Ph4 ?ﬁggn%ﬁépa'ﬂ%fge ﬁ@ﬁ%@ﬂﬁ%}%ﬁ%@%mé&b&

- OC( =0) NR24 RI®M hydDRHICGEndTy J\MIQRZIBR‘CancBRéL togriner with #@) riFegen atapieyvkizh,

- NHC( =0) R24,

Sras, S soRgETe aLedl o5 o miren ol B SRugl SPGB 1
wher ei n R24 dutheRbBtenpatoms salgctod fromeoxygem soifphyr amadpigagen,ndependent |y are
sel egt ed from hydrogen and Cl_6-al kyl, or R24 and R25, together with the

nitrogen atomto which they are attached, forma 3 to 8 nmenbered cyclic
ri ng opti onaldryl, Contyaioalkyly heteeoanyl, Cyweheténocydidr arile® eraliat (Pe-ayeloslisyled from

&5 B et or ooyeiron APoRT Bt s Bl S By U Cu R

ggt gr gar IyI l(:kngf-%tlbalk% CE;EE eﬂkdxaiﬁ Izt?eroywl Gl e—élkmﬁ,lL% ?E)g%gtermyylvl-@h @kedykoxy,
ycloa ( I e C(=0)-Cs.g-heterocyc

s gt

- O C8_8- I

S G5 oyl ontsenyldkciEhaat. S heRE Bl ottt N Ty |

- NH- het eroaryl , wherein the ri ng noieties may optionally be substituted

o T B G 0

Cl. 6- al koxy, selct@)f@Re6, - C(=0) R26, - NHCO(=O) R26, - CHF2, -

CI:I—1| OCH2CF3, -OCF2CHF2, -SCF3, -SR26, -S(=0) R26, -S( O)2R26,
-S( = 8)2NH2 20 wherein R26 and R27 which may_be the sane or different
i ndependent | y ape hydroxy, halogen, cyano, nitro, -NR*R?, -C(=O)NR*R¥, -OC(=0)NR*R?,

~OCH,C(=0)NR®R?, C,¢-alkoxy, -C(=0)OR?, -C(=0)R%, -NHC(=O)R?,
-CHF,, -CFs, -OCF3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCF3, -SR?,
-S(=0)R?, -S(=0),R?, -S(=0):NH,

20
wherein R% and R¥ which may be the same or different independently are se-
lected from hydrogen and C,.c-alkyl, or R® and R¥, together with the nitrogen
atom to which they are attached, form a 3 to 8 membered cyclic ring optionally
containing one or two further heteroatoms selected from oxygen, sulphur and
25 nitrogen,

o Cis-alkyl, Cog-alkenyl, Cae-alkynyl,

which may optionally be substituted with one or two substituents selected from

30 hydroxy, halogen, cyano, nitro, -NR®R?, -C(=0)NR®R?, -OC(=O)NR*R?,
-OCH,C(=O)NR®R®, C,¢-alkoxy, -C(=0)OR?%, -C(=0)R?, -NHC(=0)R?*,
-CHF,, -CF3, -OCF3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCF3, -SR%,
-8(=0)R%, -§(=0);R%, -S(=0),NH,,



| ected from hydrogen and Cl_6-al kyl, or R26 and R27, together wth the
nitrogen atomto which they are attached, forma 3 to 8 nenbered cyclic

ri ng optiwpaBloyis4xont ai ni ng one or two further heteroat onecyaieedsf rom
oxygen, sul phur and 25 nitrogen, o Cl_6-al kyl, C2_6-al kenyl, C2_6-al kynyl,
whi ch may optionally be substituted wi TR one or two substituents sel ected

Lo =0 Nrosreo. MBS RB Rt e f*igkox e iR g esy
-NHC(=0O) R28, - CHited p51B,hyd©QEB and OckBlKYl, o RE; .tqggtlz@mzrm the gitiegen
SR8, S(=0) R8s S Ty st AR B 34 %mﬁa UG 12

wherein R28 and sahe or d erent

se- lected from hy:dntagwng majorctwoﬁummneter@tomeselaﬁgd If@m OXYQg@tSW&HhUWﬁ% t he
nitrggen atomton\(m{g%n they are attached, forma 3 to 8 nenbered cyclic
ring optionally contalhing one or two further heteroatoms sel ected from
oxygen, sul phur and 5 nitrogen, o aryl, C3_8-cycloal kyl, heteroaryl,

C3_8- het erocycl yl r | 1 I ;
heteroaryl - C1_ X Iﬂ?@ % @@Q@[ lgrg{oe(r:oaﬁ_é B(%&%BCY@&/% é: TQR% @% oglchgoxy,
C3_8-cycl oal kyI Clallﬁ'l-@h deabkyl, hélatoand&y-la“@l%e heﬂemcyclyleg £a|l<1‘é,t%'l¢|o 10
cycl yl - Cl. 6- al kox r |

-C(=0O) - het eroar oyl e %{9& Céyc%?aw teV)).al é’t&%%:ﬂf?bk%’alkog& Qe’&;%l oal kyl ,
-0-Hét eroaryl , - Oopaylec: dﬁk@yod&(e@-laryl -S(=a3)y¢as-cysloeikytg CFe)bafersaroyl,
-S-heteroaryl, -S n S
optionally be subsﬁi_éi?t ?'%Xgén% I)é){’:ree 3§uga§%hgt-?% ﬁ%ﬁf&sa'r}geg% ed from
hydr oxy, hal ogen, he;eimyclym Sfemyl &%ﬁmmalkyk €3-26)erRBY RSCa o Trtetocy IR 0 R31,

- OCH2C(=0) NR30R31, C1_6-al kyl, C2_6-al kenyl, C2_6-al kynyl, Cl1_6-al koxy,

(=0 OR30, -C(=0)R30, -NHC(=O)R30, -CHF2, -CF3, -OCF3, -OCHF2, - OCH2CF3,
_ OCF2CHF2, - SCF3, WeRS0 the rirgy( mojeteomay Sptianpihae subsifutey withene toihigeessubr n R30

vt onen g SEobiSRan fom st Bgh R SRRRIRR et B2 | LS,
-C(= O)NR3°R31 -OC(=0)NR¥R®', -OCH,C(= )NR3°R Ci.e-alkyl,
Ca.c-alkenyl, Co.g-alkynyl, C¢-alkoxy, -C(=0)OR®, -C(=0)R¥, -NHC(=O)R*,
-CHF, -CF3, -OCF3, -OCHF,, -OCH,CFs, -OCF,CHF,, -SCF;, -SR¥,
-§(=0)R™, -8(=0),R*, -§(=0):NH_,

20

wherein R* and R® which may be the same or different independently are se-
lected from hydrogen and Cye-alkyl, or R*® and R*, together with the nitrogen
atom to which they are attached, form a 3 to 8 membered cyclic ring optionally
containing one or two further heteroatoms selected from oxygen, sulphur and

25 nitrogen,

with the proviso that the compound must not be

H
/\/N\(/N NH,
S%F
o

as well as any optical or geometric isomer or tautomeric form thereof including mixtures of

30

these or a pharmaceutically acceptable salt thereof.



atomto which they are attached, forma 3 to 8 nenbered cyclic ring
optionally containing one or two further heteroatons sel ected from oxygen,
sul phur awo 03@b18m3 t rogen, with the proviso that the conpowad/DR®R0FSt be H
N*~NYN NHZ F O 30 as well as any optical or geonetric isomer or
tautoneric formthereof including m xt i es of these or a pharmaceutical ly

accept a her 3P 1L e odi nment
of 't he- Thoss Erbel e R ne tintin Kb R e bainaigen and R HIcRdRS

wher ei nWRegein K'4s ag defimesdor formdla (halh an @mbodinmend theseaf R17 ivehrts-alkybr eof R19 is
Cl_6-al kyl. In another enbodi nent of the invention R3 is hydrogen, and Rl
and R2, together with the ni- 5 trogen atomto which they are attached,
form a fi agotRer erbdimeRpf BB iIRBEBIORR’ GN)ydxogsn, and R anhBf dbgetirer withdh&bi-ar e as
defi ped : . i it thereof R4 and R5 are in- 10
depeﬁdertl'{o%n ée r@%:gt@g% ?hg%aﬁby%rp"éggﬁﬁg@ﬁgﬁ‘%| kyl, phenyl-Cl_6-al kyl and oxo.
In a further em bodinent thereof R4 is hydrogen or Cl _6-alkyl, and R5 is
hydrogen or oxo. In yet anotfher enbodi ment of the invention R3 is hydrogen,
and Rl and R2, together witft the nitrogen atomto which they are attached,

forma ring 15 N O In stil N another e i ent of the invention R2 and RS,
t oget her angd the nitrogen atom
R R R R
or N

] T / ,

wherein R* and R® are as defined for formula (1). In an embodiment thereof R* and R’ are in-
10  dependently selected from hydrogen, Cy¢-alkyl, phenyl-C4¢-alkyl and oxo. In a further em-
bodiment thereof R* is hydrogen or Cys-alkyl, and R%is hydrogen or oxo.

In yet another embodiment of the invention R® is hydrogen, and R and R?, together with the
nitrogen atom to which they are attached, form a ring

15
Q
/o
In still another embodiment of the invention R? and R®, together with A and the nitrogen atom
and the carbon atom, respectively, to which they are attached, form a ring
20
R :
N RN
13 14 13 14
R R" o R JR

wherein R', R" and R are as defined for formula (1).



and the carbon atom respectively, to which they are attached, forma ring
20 RL N R13 R14 or R13 R14 wherein Rl, R13 and Rl14 are as defined for
formul a (WP.o30s@8/ 011843 PCT/ DKO2/ 00508 14 In an enbodi memiDRpoef R2
and R3, together with A and the ni trogizg atom and the carbon atom
respectively, to which they are attach formaring RL 1 N RI3 R14 5
wherein nt
het et I%n Iegfbﬁsg e é girl?/r‘e% f? 6a<’f\8 '{;ﬁt’b&ﬁ%e‘&'ﬁ Aféii& gﬂ%aﬁgéﬁﬁén athm e?Ha tﬁé@%bﬁm
wher ei n atzmrespeﬁlvemftpméwphthexcarauaﬁﬁag_hedafmmmmgand R14 are i ndependent |y
hydr ogen, C9_6-al kyl, 10 phenyl-Cl. 6-al kyl or oxo. In a further enbodi nent
thereof Rl is hydrogen or -C(=0 O Cl1_6-alkyl, and R13 and R14 are hydrogen.
In a further ggbodi ment of the invention RlL, R2 and R3 are hydrogen. 15 In

still a further enbodi ment of the invention Ais Cl_6-alkylene. In an
enbodi nent t of Ais methylene or ethylene. In yet a further enbodi nent
t her eof g3 rife. In yet a further enbodi ment of the invention B is
-C(=0-. 20 ill a further enbodi nent of the invention Dis

C3_8-cycl oal kyf, heteroaryl or aryl, which nay optionally be substituted
as defined for| formula (1). In an enbodi ment thereof D is C3_8-cycloal kyl,
heteroaryl or aryl, which may optionally be substituted as defined for

formdla (1), but not in the positions adjacent to the point of attach- 25

ment of 1 hAa 1h i reof D is cyclopropyl, thienyl or
phenyl , el}ég?lﬁrfaé gglt?:ﬁongtlrela%q%gqédslﬁgiot@p%t@d as defined for formula (1). 30

In still another enbodi nent thereof D is cycl opropyl.
In an embodiment thereof R' is hydrogen, Cys-alkyl, phenyl-C¢-alkyl or -C(=0)OR',
wherein R is as defined in claim 1, and R'™ and R™ are independently hydrogen, C,¢-alkyl,
10  phenyl-C;.s-alkyl or oxo. In a further embodiment thereof R’ is hydrogen or
-C(=0)O-C,.¢-alkyl, and R™ and R are hydrogen.

In a further embodiment of the invention R, R? and R® are hydrogen.

15 In still a further embodiment of the invention A is C.¢-alkylene. In an embodiment thereof A is
methylene or ethylene. In yet a further embodiment thereof A is ethylene.

In yet a further embodiment of the invention B is -C(=0)-.

20 In still a further embodiment of the invention D is Cs.g-cycloalkyl, heteroaryl or aryl, which
" may optionally be substituted as defined for formula ().

In an embodiment thereof D is Cj.s-cycloalkyl, heteroaryl or aryl, which may optionally be
substituted as defined for formula (1), but not in the positions adjacent to the point of attach-

25 mentof D to B.

In another embodiment thereof D is cyclopropyl, thienyl or phenyl, which may optionally be
substituted as defined for formula (l).

30 In still another embodiment thereof D is cyclopropyl.



WO 03/011843 PCT/ DKO2/ 00508 15 In yet another enbodiment thereof Dis
thienyl, which is substituted with hal ogen. |In yet a further enbodi nent
t her eof DwvD93pIdAYy |, which is optionally substituted w thPCI/DRIpaoIRY,
hal ogen, heteroaryl-Cl_6-al koxy, aryl- g& 6- al koxy, wherein the ring

noi eties are optionally substituted as’defined for formula (I). In one

enbodi mq,t;lt, t{)g}]%ﬁ% Embodi eHPfF\@Véof#elé Hied fmm ! Igggl%étﬁ/utédjmﬁ ihalobeh.ed with

hal ogen o enzy oxy, ereln t rrn benzyl oxy T's optionally
substi 10 tuted as defined for fornula (1). In a further enbodi nent thereof

Dis ph‘?ﬁ‘\get’a WRh&TEhiso Q’?ttﬂ‘lereBt%%‘rj% Iy NwRRR Yo RKally b stRfgaamMids of the

pr esent venti on nmay ave one or re’asymmetric céntres and it is

i ntended that any optical isoners, as separated, pure or partially purified
optigal igo mc mxtures thereof are included within the scope
of the |nven?&@%xyf?k%%ﬁthernnre when a doubl e bond or a fully or
partially saturated rlng systemis pre- sent in the nolecul e geometric

i soner s p£§ . & argll 4)5 al%ﬁfng/ﬂgre rhﬂ& ri %cﬂ&%@%tré bﬁtlon'am%tﬁfsﬁtut

separate eorre IC Isonmers or tures thereof
are i masmmd/\iorfurmuler(é mmpeermOdtrheﬁtutharecpftD isrphenylvévighsie optienadly guksii- havi ng

bond I
"t endeq P8 W TakbEh e BbR). kiR ARy denvb BB onalfeitaur © 21 =
Fur tlBer rtuted as slefineddbr fphnulecﬂltﬂomfdehetemb@@llnpﬁrémﬁeofuDwe:ttenwnwt’rlﬁp isestbst- i n
di ffereqlt]tedthﬁthbg I&grforms and it is intended that any tautomeric forns,

whi ch t he conpaoun e able to form are included within the scope of the
present i nventThewom';ﬁhmqﬂQﬁ@tpreSWewelnmn @mly baehenhpavswsagynuneiiceantiesal | y

accept abj.g |tS§In|tteSnd8& tﬁﬁ%nﬁﬁgtlc%r Egﬁtehsd%ggg Qfeﬁtpucl‘@%t] SebiPplrtieh pﬁc

pharmaceutically acc Ition ar neceut 1 ca
accept aMc&nmpatacsmlqmnxttammﬁranﬁamdclade@wdtleﬂteaﬁma pliedryengon. ACI d

addiyti on sal t g nghide va?énoafdatmé &Y fnps rﬁjait A é\fsitréteaﬁngrsgﬁahqs grel ds.

Repr esentative exam ples sul t e inorga I nclu rochl oric,
hydr obr ¢entin tmg/mpbpwdugeomptt@swrsway tﬁfptﬁmd itds Intﬁrtdleﬂdh%tcanmgeamatﬂphe li ke.

Repr es er;% i Cfg]easegggame%e pBife uor gguﬁﬁ&iade'oﬁte% |Q<§*nér@¢db riRuR thOeHi dre

acetic 1 oroacet | é cetic propironic enzol c, Ci nnam C,
citric, |mqlmdaad|vathlrgmysceraﬂ t)fdhe rvevtian, Likawiseomoleeules having ahiond with resdiigted

oxal i c, Ptaﬁ&ﬁ fhay P&fﬁtlt%’éoﬁtet%gbﬁe I $hestisrs 'a@b%tgnd@ft@%%&h itHin fhe

et hanes! oni C, aric, ascorbic, panoic, bisnethylene salicylic,
et haﬁedlssglbqahﬁihé presghiunyantien. cit raconi c, aspartic, stearic, palmtic, EDTA,

glycolic, p- arﬁuﬂﬂermore, some of the compounds of the present invention may exist in different
tautomeric forms and it is intended that any tautomeric forms, which the compounds are able
to form, are included within the scope of the present invention.
The present invention also encompasses pharmaceutically acceptable salts of the
25 present compounds. Such salts include pharmaceutically acceptable acid addition salts,
pharmaceutically acceptable metal salts, ammonium and alkylated ammonium salts. Acid
addition salts include salts of inorganic acids as well as organic acids. Representative exam-
ples of suitable inorganic acids include hydrochloric, hydrobromic, hydroiodic, phosphoric,
sulphuric, nitric acids and the like. Representative examples of suitable organic acids include
30 formic, acetic, trichloroacetic, trifluoroacetic, propionic, benzoic, cinnamic, citric, fumaric, gly-
colic, lactic, maleic, malic, malonic, mandelic, oxalic, picric, pyruvic, salicylic, succinic,
methanesulphonic, ethanesulphonic, tartaric, ascorbic, pamoic, bismethylene salicylic,
ethanedisulphonic, gluconic, citraconic, aspartic, stearic, palmitic, EDTA, glycolic, p-amino-
benzoic, glutamic, benzenesulphonic, p-toluenesulphonic acids and the like. Further exam-
35 ples of pharmaceutically acceptable inorganic or organic acid addition salts include the



benzoi c, glutam c, benzenesul phonic, p-toluenesul phonic acids and the I|ike.
Further exam 35 ples of pharmaceutically acceptabl e inorganic or organic
aci d addiwpag/osmhs s i ncl ude the WO 03/011843 PCT/ DKO2/ 005@8T1/mi8)2/00508
pharmaceutically acceptable salts i stiéi] inJ. Pharm Sci. 1977, 66, 2,
which is incorporated herein by refer Exanpl es of netal salts include

L thi umgy, I‘P%\ E}(‘:ﬁ(“g éHE séi@%?e%'n’r‘ﬁ‘ Pﬁé'}ir? gciaﬁ'é'ﬁ 86, 2,\iffich EW&HP&&éteef

anmoni u anmoni um salts inc e ammo- ni um meth | anmoni um

di met hy lIheraihy t:ﬁfqarenw frxamples ehinetal saltssinakide hthisim. sagiupy pgtassium, magneSIum
dr oxyet %éité‘é‘ﬁ@me%g% @&%gbé'&mdm% Seth'a}eryl%@@éthBhlan"ée{It@’md?w BN UM

salts a I ntended a maceutically acceptable acid
addi ti orﬁutmmmethﬂa@mqmm]@unetméemmqwmHrlmﬁt@ylprre@,@mm CmpdNResiuaL 8Yabl e to

formg gﬁox%i Iaﬁqq%ﬁlurﬂ”dlétﬁhéﬁﬂ{&gn?gu%rﬁhﬂﬁg Fetrram’etlﬂllérﬁﬁlbnlgfrpéﬁ%bﬁd of

conpoun Si's lve e free ‘base may be dissol ved
in a suithelikee sol vent containing the ap propriate acid, and the salt

S0l ated by exapanhlifad b abUARNlccBbRBNCPaRRRAGHL B HBhyaRll and
sol vent. The conpoun rese ention may ormso vat es wth
st andar dvhnabwwhﬁ@reseet@nr@noumésmabé%to\fems usi ng met hods well known to the
person skil| eq'hle%cfd@ddﬂl% sallt?%g)( B8 botahred BIAS i pRiesCRRLAEBLAY SRS

being within the scope o esent | nventi on. e invention al so

encdfpasikein tbe@ﬂemngﬁvebfthetfrﬁ@ t;ﬂseseau be-diapRivads a suitalin seivenironiaining thear on
under go f@ﬁﬂ&g& QURE S41080! léd ’Bgte%&%rbﬁn@f'h@%%%ﬁﬁor%é?%%e%ﬁé‘r’éhﬁ@tf@ct ive
g gl ca n génera

phar mac stances such prodrugs w il be functi onal
deri vat |sak§§n@ﬁolvmt present conmpounds, which are readily convertible in

vivo into the, @%UHggﬁncfsWsQ{t lﬁ\)éﬁtlgrpmfa?’ﬁ%"’ s%h[a'te)s w@PQ&ﬁ‘d&rH Wiho-

procedures for the ection and preparatioh of suitable E\eo rug
der i vat ileasiar aveighd selventdp &sing mﬂthQﬁﬁdYﬁdil'@OWnrﬁO ﬂ'@e‘%ﬁrﬁ;ﬂﬁ' Willepiny L?g%'Suciéaol-

Bunqlgaarvgteslgr all %Bntem;p asTtlS@n%WgﬁH%é}ﬁbo%E%@twgsg?ﬁﬁ%ﬁtlcﬁpt lve

nmet abolites o present co resent conpounds are useful for
the treat nent T@ﬁ lm@pe@rgalf;@emompaseqs prsngsesﬂt@rnfﬁsenkcompwdf, whishenad: type

2 di abetrﬁiﬁlstr&l%?ﬂhﬁj Jahear%ks%rfi@wneebeﬁé b‘r@bé‘é%e&' baford bécomiisg b@nveem a,

and obesity. Furt may be usef ul he treat nment of

al buni nwhaanacalgl %wataﬂces; an gewﬁb pusteprogriigs “@Jb%esf@upt@nahﬁisrea@@e e as
cardi ac gtr‘é(s%ﬁf &&HWS hWREN ér‘%r}eatﬁly%n?é}ﬁblérﬂ ) Pﬁ&ihﬁrr&%.!u%d' doflpethdef the

at her osclerosi s; gastrointestinal disorders; acute pan-
formula (1). Conventional procedures for the selection and preparation of suitable prodrug
derivatives are described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
1985.
The invention also encompasses active metabolites of the present compounds.
The present compounds are useful for the treatment of hyperglycemia; 1GT; Syn-

25 drome X; type 1 diabetes; type 2 diabetes; conditions with dyslipidemia including diabetic
dyslipidemia; and obesity. Furthermore, they may be useful for the treatment of albuminuria;
polycystic ovary syndrome, cardiovascular diseases such as cardiac hypertrophy, hyperten-
sion and arteriosclerosis including atherosclerosis; gastrointestinal disorders; acute pan-
creatitis; and appetite regulation or energy expenditure disorders.

30 They may also find use in the treatment of bipolar disorder (manic depressive syn-
drome), mania, Alzheimer’s disease, bipolar disorder, Huntington’s chorea, Parkinson’s dis-
ease, amyotrophic lateral sclerosis, multiple sclerosis, leukopenia, anxiety, movement disor-
der, aggression, psychosis, seizures, panic attacks, hysteria or sleep disorders. Furthermore,
they may be useful as contraceptives, cf WO 97/41854, and for the treatment of cancer, hair-

35 loss and neurotraumatic diseases, such as acute stroke, cf WO 00/21927.



creatitis; and appetite regulation or energy expenditure disorders. 30 They
may also find use in the treatnent of bipolar disorder (manic depressive
syn- dromwp,o3oexsin, Al zhei nmer's di sease, bi pol ar di sorder PCHDKRO200308N" S
chorea, Parkinson's dis- ease, anyotroE?ic | ateral sclerosis, multiple
sclerosis, |eukopenia, anxiety, novenent disor- der, aggression, psychosis,

Sei zur esy hu?,ﬁiﬁ L fofhkh t th@MﬂeﬂEiBﬁreﬁ&t@%oSﬁ? H% Eﬁé g@ﬁgm#r{:d’éfttﬁbeééﬁé% for- L hey

may be use as contraceptives, c or the treatnent of
cancer, dafk): 35 |1 oss and neurotraumati c di seases, such as acute stroke, cf
WO 00/ 21927. WO 03/011843 PCT/ DKO2/ 00508 17 Thus, in another aspect the
invention relates to the use of a conpound of the general for- mula (1'): 1
H R -- N,A-Ny INENHR (1') R2 ~\ Sz B-D 5 wherein A is a val ence bond or
Cl_6- al kyTa\fe, 6\1 i Nend RAJ) together with the nitrogen atomto which
they are at,&zachéd, Qﬁa 5to 7 mem bered non-aromatic ring, which ring
may optionally contai nn\g-Dloubl e bond, and which ring may optionally
contain a further nitrogen atom and to which ring is attached two groups
R4 and R5 which are independently selected from15 hydrogen, 0Xxo,

Cl. 6- al Ig,%/ ereiff2_6-al kenyl, C2_6-al kynyl, 20 which may optionally be
substituted W th one or two substituents independently se |lected from
hydr oxy, hal ogen, cyano, nitro, -NR6R , -C(=0 NR6R , -OC(=0) NR6

OS2 =R B iencEhefiadt KNt ) G AR HICIRE, (O S

-S(=0 2NH2, wherein R6 and R7 which nay be the sane or different
: ndq@enctsrag laY\d ﬁz,etoagtlhgrc\;vm‘flthe nitrogen atom to which they are attached, forma 5 to 7 mem-

bered non-aromatic ring, which ring may optionally contain a double bond, and which ring
may optionally contain a further nitrogen atom, and to which ring is attached two groups R*

and R® which are independently selected from
15 e hydrogen,
* 0XO,

o C,galkyl, Cys-alkenyl, Cos-alkynyl,
20
which may optionally be substituted with one or two substituents independently se-
lected from hydroxy, halogen, cyano, nitro, -NR°R’, -C(=O)NR®R’, -OC(=O)NR°R’,
-OCH,C(=0)NRPR’, C,¢-alkoxy, -C(=0)OR®, -C(=0)R®, -NHC(=0)R?®, -CHF,, -CFj,
-OCF3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCF3, -SR®, -S(=0)R®, -S(=0),R’,
25 -S(=0).NH,,

wherein R® and R’ which may be the same or different independently are selected

from hydrogen and C,g-alkyl, or R® and R’, together with the nitrogen atom to which

they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
30 further heteroatoms selected from oxygen, sulphur and nitrogen,



from hydrogen and C1_6-al kyl, or R6 and R7, together with the nitrogen atom
to which they are attached, forma 3 to 8 nenbered cyclic ring optionally
cont ai ni ioan@iwa3two 30 further heteroatons sel ected fromcamigpenpsosul phur
and nitrogen, WD 03/011843 PCT/ DKO2/ 00?%8 18 aryl, C3_8-cycloal kyl,

het er oaryl , CS 8- heterocycl yI aryl - al kyl , C3_8-cycl oal kyl -

Cl_6-al kyl, |8 Cé} ,ﬁ yl ;

aryl - Cl. 6- al k éa %’H a@é J% ?38 %’Iaa?(@{l)x etagﬁacggﬁyg%élkyl | kox

C3_8- heter ocﬁz1axalkyt:he@r@arw&m-alkyt(ea@heéarycyclyl CC( ai&yl ayl-G. c%@é)aﬁaypycb-

O S ooy B oG el R ARG Meteroll .ty afony Cregran

-S- C3_8-cycl o@(#@l—% a-cygoalévleffaaowheter@r@ﬁ @(*@f@x@%qxemvclylm%am n the ring
o BT s e 808, S3BEy DO SIS, bRyl Bb S8 AR

- C(=0) NR8R9, -Stetercay=c3- thgteroomwzq —0) NR8R9, Cl_6- al koxy, - C(=0) OR8,
-C(=O R8, -NHC(=O R8, -CHF2, -CF3, -Q0OCF3, -0OCHF2, -OCH2CF3, -COCF2CHF2,
-SCF3, -SR8, -S(=O R8, -S(=0) 2R8, -S(:O%2NH2,_ wherein R8 and RO whi ch may
be the sane orhemin therringtmoiatikgreayeplianglinbe suhstibitadawith ame tor threersplsiBgens and
Cl. 6- al kyl, ot ot hey
are attached df(%é ég?ec%a% @der y;?alf)?éh r&},é,{ gg’?ﬂ?ﬁm (bcxé??rgﬁsﬁrﬁn one
or filio furth@ﬁ(*@ﬁ\@ Ba 0@k S EQNREE’ ml@xygSg-O)Q!ﬂ p’rﬁiroﬁﬁd -WE=8)Bn, and
Co_o-alkyl « s e QPR -OCHE S RO DA LG R T SEOR:

het er oar yl - ClS(?@bFP(y’rS(e@)szle het erocycl yl -Cl_6-al kyl, wherein R10 is
Cl_6-al kyl, C2.6-al kenyl or C2.6-al kynyl, which may opti onal Iy be
substituted with 25 one or two substituents independently selected from

hydr oxy, hal owrein & andR® mhighonay hrtherseme ordiffergriimiderepdentipere-sylafed R12,

)C(O??)l NR]ﬁJd@i 66 %@fﬁarﬁi&‘y Lal%?@ngﬁwbgetﬁgr @T@%ﬁﬁ%gen%%ﬁ 'té‘l/vh&&jﬁﬂ cFa.

OCFZCHFZ 30he3&19:attacrad1fprmesq teC) Remberegy e;@)@mcptloseummng RRePEW? R11
and R12 whic i ERts gmlqig rY are selected from
hydr ogen andh%-hgﬁk%@no?ggi@ h{@ é)m ﬁer Wﬁt the nitrogen atomto
whi ch

and R®is hydrogen,

20
(i) or R' is hydrogen, -C(=0)OR", -C(=0)R", C,s-alkyl, aryl-C,.¢-alkyl, Cs.¢-cycloalkyl-
C1.s~alkyl, heteroaryl-C, s-alkyl or Cs g-heterocyclyl-Cqs-alkyl,

wherein R is Cy¢-alkyl, Cz.c-alkenyl or C,¢-alkynyl, which may optionally be substituted with
25  one or two substituents independently selected from

hydroxy, halogen, cyano, nitro, -NR''R'?, -C(=0)NR''R"?, -OC(=0)NR"'R",

-OCH,C(=O)NR''R'?, Cy.¢-alkyl, C,5-alkenyl, C,¢-alkynyl, Cys-alkoxy, -C(=0)OR",

-C(=0)R", -NHC(=O)R", -CHF,, -CF3, ~OCF;, -OCHF2, -OCH,CF3, -OCF,CHF»,
30 -SCF3, -SR™, -S§(=0)R", -S§(=0),R", -S(=0),NH;,

wherein R"" and R'? which may be the same or different independently are selected

from hydrogen and C,.¢-alkyl, or R' and R, together with the nitrogen atom to which

they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
35 | further heteroatoms selected from oxygen, sulphur and nitrogen,



they are attached, forma 3 to 8 nenbered cyclic ring optionally containing
one or two 35 further heteroatons sel ected from oxygen, sul phur and

ni trogen, wo@308188311843 PCT/ DKO2/ 00508 19 and R2 and R3 areTmxmmeioed t o
form together with A and the nitrogen atom and carbon atom respectively,
to which they are attached, a 5 to 7 mé¥rber ed non- ar omati ¢ ring to which
ring is attached two groups R13 and R14 which are independently sel ected
fromb5 hydrogen, oxo, 10 C1_6-alkyl, C2.6-alkenyl, C2.6-alkynyl, which
may opt iaoddiand RS aseibenriectedde forimn: tegsther with Avandshe sitiogeratom anstiedsedmient | y

*o0=0) %85@0“%%%‘*@?““&“%&%?;%@@@58 R R A T

- NHC( =OMR1dh, ringlsiEffacheCr@o grapER'™ a@oR Mhlcmazmendmﬂﬂ'éaqp@d fro8CF3, - SR15,
- S( —9) R15, -S(=0) 2R15, -S(=0 2NH2, wherein R15 and R16 which may be the
same or different independently are selected from hydrogen and Cl_6-al kyl,
or R15 ande Rhydrogeget her with the nitrogen atomto which 20 they are
attached, forma 3 to 8 nenbered cyclic ring optionally containing one or
two further heteroatons sel ected from oxygen, sul phur and nitrogen, aryl,
C3_8-cycl oal loxb, heteroaryl, C3_8-heterocyclyl, aryl-Cl.6-alkyl,

C8 8-cycl oal kyl - Cl1_6-al kyl, heteroaryl-Cl_6- aI kyl ,

C3_8-heterocycl yl -Cl1_6-al kyI aryl - C1_6- al koxy, C3$ cyclo- 25

al kylb- C1_6e altk@sykyl, f@te%nmylybzgl_ﬁryal koxy, C3_8-heterocyclyl-Cl_6-al koxy,
-C(=0-aryl, -C(=0-C8_6-cycloal kyl, -C(=0O) -heteroaroyl,

-C(=0) - C3%- heterocyclyl, -0-aryl, -0 C8_8-cycloalkyl, -0-heteroaryl,

- O C3_8- het enifighcingy optidhiadly yé subsBtuER] Bitrcyiod ortivo)dubstitudhtt pideperadeptly se-

5, et roi SRS, e A SR A o b
hydrO)&/ O?%l?(]? 0O NRIFR', -IG)GHQG( G)NREM&L ggl-e(ll(c»(@)-I‘Gll@a.‘@)?llg1 —C@ﬁﬂ)mall\lRl;RlS,
CrHl -0 R, o S b, o8, KRR oot bbb, S0 1408

) OR17,
-S(=0)R", -S(=0),R"®, -S(=0),NH,

wherein R'® and R'® which may be the same or different independently are selected
from hydrogen and Cye-alkyl, or R* and R, together with the nitrogen atom to which

20 they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,

e aryl, Czg-cycloalkyl, heteroaryl, Cs.g-heterocyclyl, aryl-Cs¢-alkyl, Cs.s-cycloalkyl-
C,.¢-alkyl, heteroaryl-C,s-alkyl, Cs.s-heterocyclyl-C,.¢-alkyl, aryl-C,.-alkoxy, Css-cyclo-
25 alkyl-C1_¢-alkoxy, heteroaryl-C,¢-alkoxy, Cs.s-heterocyclyl-C,.s-alkoxy, -C(=0)-aryl,
-C(=0)-C,s-cycloalkyl, -C(=0)-heteroaroyl, -C(=0)-Cs.s-heterocyclyl, -O-aryl,
-O-Cs.s-cycloalkyl, -O-heteroaryl, -O-Css-heterocyclyl, -S-aryl, -S-Cs g-cycloalkyl,
-S-heteroaryl, -S-Cj s-heterocyclyl,

30 wherein the ring moieties may optionally be substituted with one to three substituents
independently selected from

hydroxy, halogen, cyano, nitro, -NR'R", -C(=0)NR''R", -OC(=0)NR''R",
-OCH,C(=O)NR"'R", C,¢-alkyl, Coc-alkenyl, C,¢-alkynyl, Cy.¢-alkoxy, -C(=O)OR",



-C(=O R17, -NHC(=O) R17, -CHF2, -CF3, -0OCF3, -OCHF2, -QOCH2CF3, - OCF2CHF2,

-SCF3, -SR17, -S(=0 R17, -S(=0 2R17, -S(=0) 2NH2, wherein Rl7 and R18 which
may be thwosaweises di fferent independently are sel ected 5PCmT@RMpESgen and
Cl. 6-al kyl, or R17 and R18, together with the nitrogen atomto which they
are attached, forma 3 to 8 nenbered c§ lic ring optionally containing one

t furt hgr-dat | 2 ' )
or two TurtNe-diReheatABRTeLEAE L0k AREANIUSCHF, SUCROLE, A0BF LMK, 000N

(i) or RL an whi y_be the sanme or ferent I'ndependently are
sel ected fronBEFdroR” 1B(FOIR" —-S(=RRIG(=QND.R19 and C1. 6-al kyl, wherein
R19 is Cl.6-al kyl, C2_6-al kenyl or C2_6-al kynyl, which rmay optionally be
substituted with one or two substituents independently selected from 15
hydr oxy, hal ogersin & aansi R ivthich mayme trsame. ardiftey ertindependentiy;

arpelFgteR 1,
Pt A o ES AR, Gy i 2

-S(=0) 2R20, they(aropfinpird, fom ak tor & menkeedaydlicing entiosallnepntaiking Ree QLM or
di ff t i Cl_6-al kyl , R20
ifferent i nc}@ﬁgagﬂgm%éfgﬂg eeuaalea%ﬁﬂoxtygére@umm{%mtr _6-alkyl, or

and R21, toge e nitrogen atomto ich 'they'are attached, form
a 3 to 8 nmenbered cyclic ring optionally containing one or two further

het er oat €, ; ; | i
nyclr ogerf ) o RerEAYSphibh BE, BERE Same i Btiogfifirdb e se oAy
hy dilxy ,g9ehatGgeiOR e yar®)RAI anddGe=alRb2R23, - N( R22) OR23, - C(=0) NR22R23,

- OC(=0) NR22R23, -OCH2C(=0) NR22R23, Cl1.6-al koxy, -C(=0 OR22, -C(=0 R22,
-NHC(=0) R22, -CHF2, -CF3, -OCF3, -OCHF2, -OCH2CF3, -OCF2CHF2, -SCF3, -SR22,
- S( =0) RathereisRE0p Dra-2lkyl, SeraikenHDr Cas-alnyd.ariich Bws optimatkde/sobsitiged with
wherein G t r different independently are
sel ect eéﬁ%f?orrgpngﬁy ﬁ%jgg{ﬁqghng é.dL_ b’aslié%ﬁ%rfg)r”pmz and R23, together with the
nitrogen atomto which they are attached, forma 3 to 8 nenbered cyclic

rings0pti opaly ¥ G0 HafidahNE2ABENiRb, -NEPR!, -C(=0)NR®R?, -OC(=0)NR¥R?,
_OCH,C(=0)NR®R?", C4¢-alkoxy, -C(=0)OR?, -C(=0)R?, -NHC(=0)R®, -CHF,
-CFs, -OCFs, -OCHF,, -OCH,CFs, -OCF,CHF, -SCFs, -SR%, -S(=0)R®, -S(=0),R?,
-8(=0)2NHa,

20 o wherein R®® and R?' which may be the same or different independently are selected
from hydrogen and Cq¢-alkyl, or R® and R?', together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,

25 and R®is hydrogen,
B is a valence bond, -C(=0)-, -S(=0)- or -S(=0).~,

Dis
30
e hydroxy, halogen, cyano, nitro, -NR®?R%, -N(R*)OR®, -C(=O)NR#*R?,
-OC(=0)NR*R?, -OCH,C(=0)NR*R?, C, g-alkoxy, -C(=0)OR?%, -C(=0)R?%,
-NHC(=0)R?%, -CHF,, -CF3, -OCF, -OCHF,, -OCH,CF3, -OCF,CHF, -SCF;, -SR%,
-S(=0)R%, -S(=0),R?, -S(=0);NH,,
35



further heteroatons selected from oxygen, sul phur and nitrogen, 5
Cl 6-al kyl, C2 _6-al kenyl, C2_6-al kynyl, which nmay optionally be substituted
wi th one WD oBxisgabsti tuents sel ect ed from hy- droxy, hal @geEmKopesws,
nitro, -NR24R25, -C(=0 NR24R25, - %NR24R25, 10 - OCH2C( =0) NR24R25,
Cl. 6-al koxy, -C(=0 OR24, -(C(=0 R24, C(=O) R24, -CHF2, -CF3i -QOCF3,
- OCHF2, -

S( =0) 2NH2, V\WEF%,%R ggfa:\%laﬁ%%\%ﬁ thg%% or E%‘f‘ @nﬁ%ﬁe rﬁ%ﬁ@ gr%?s‘éiected

i ndependent | frommydsgerane €, o-alkyl ooﬁzta}nderbémgeimﬂi \Ad‘m tk;e pitlegen atﬂm Pzﬂhlﬁhd
R25, togethe t tbﬁﬁ?e&’ dranwen a 3
to 8 rrenbereﬁ]ecvﬁk? ?tigb?’F@gf%g ?’g?él éyn%%ﬁp@}'ﬁ'?rﬁmb%ﬁgoﬁﬁf \?\ﬁb rth Ser

het er oat ons fuethechetdrobtooms selectpeifrors okydem; splur@ingd ndpgen, aryl, C3

8-cycl oal kyl, heteroaryl, C3-8-heterocyclyl, aryl-Cl_6-al kyl,

C3%$-cycl oal kyI 20 Cl_6- al kyl, heteroaryl - Cl 6- al kyl ,

C3_8- het ereocgel-5ikylOC,; Salkérgy, IGo. 6a;ll§yhle1 6- al koxy,

C8_8-cycl oal kyl - C1_6-al koxy, heteroaryl -Cl. 6-al koxy,

C3_8-heterocycl yl -Cl_6-al koxy, -C(=0O-aryl, -C(=0 -C3_8-cycloal kyl,

- C( =0) - het er waichyhay opfiordlly-be3uBsiiteted moibyarke\dr fwo si@bséitughis se@cEal fBeraygd oal kyl ,

-0-heteroaryl, - 8- heterq b SAal S- l | kyl ,
- S heteroary firoxy, a%eé; W@Pg’r%ﬁé‘ N/%AGRZS (?‘C}SNBZ“R? I—éﬁg%(ri\}#;ryl 25 wherein
t helgi ng noi emcag:(nr@yN?ﬁR?Sp@ag -hligotye -GEDYORE t@(do\)Wf hNGHR(=OMRY hGHE .
substituents el 0 0, 7,
* 020 NRoBRO TS tf‘fﬁbd?\éégﬁz‘gcp'y‘gﬁ %8%@%)%6% ﬁqjdé rkoQB%W
-C(=0 OR26, -S{EOUNRRHS, - NHC(=0) R26, -CHF2, - - OCHF2, - OCH2CF3,
- OCF2CHF2, -SCF3, -SR26, -S(=0) R26, -S( O)2R26, -S( O)2NH2 wherei n R26

and R27 which may be the same or different independently are se- 35 |ected
f rom hydr ogewhareth RY ehdd*kwhich onayR6thesdmB2T diffetené independently ateesaigatecbgen WO

03/011843 PCJ/ DKO2/ 00508 2 whl to 8

rontr ed cychPR NPFERaATe Shariy BBl b i B REEEH stdp e, (0

sel ect ed fr otheyxygetiached) foimia 3aod memberedepglic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,

e aryl, Cas-cycloalkyl, heteroaryl, Cs.s-heterocyclyl, aryl-Cy.-alkyl, Css-cycloalkyl-

20 C..s-alkyl, heteroaryl-Cy¢-alkyl, Css-heterocyclyl-Cqs-alkyl, aryl-C,.¢-alkoxy,
Ca.g-cycloalkyl-C,.c-alkoxy, heteroaryl-C,.¢-alkoxy, Css-heterocyclyl-Cy¢-alkoxy,
-C(=0)-aryl, -C(=0)-Csg-cycloalkyl, -C(=O)-heteroaroyl, -C(=0)-Cs.s-heterocyclyl,
-O-aryl, -O-Cgg-cycloalkyl, -O-heteroaryl, -O-Cs.-heterocyclyl, -S-aryl,
-S-C4s-cycloalkyl, -S-heteroaryl, -S-Cs s-heterocyclyl, -NH-aryl, -NH-heteroaryl,

25
wherein the ring moieties may optionally be substituted with one to three substituents

selected from

o hydroxy, halogen, cyano, nitro, -NR*°R¥, -C(=0)NR®R¥, -OC(=O)NR*R?,
30 -OCH,C(=0)NR®R?, C¢-alkoxy, -C(=0)OR%, -C(=0)R%, -NHC(=0)R*’,
-CHF,, -CF,, -OCF3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCF3, -SR%,
-S(=0)R%, -§(=0):R*, -S(=0)zNH,

wherein R? and R*” which may be the same or different independently are se-
35 lected from hydrogen and Cy.s-alkyl, or R® and R¥, together with the nitrogen



5 o Cl.6-al kyl, C2_6-al kenyl, C2_6-al kynyl, which may optionally be
substituted with one or two substituents selected from hydroxy, hal ogen,
cyano, niwo3/0118R28R29, -C( =0) NR28R29, -0OC(=0) NR28R29, - CCHAGK2ONR28R29,
Cl_6-al koxy, -C(=O OR28, -C(=OR 28, %C( =0 R28, 10 -CHF2, -CF3, -OCF3,

- OCHF2, -OCH2CF3, -OCF2CHF2, -SCF3, -S -S(=0 R28, -<( O)2R28

- §( O)2NH2 wher ei grg?%ga

i ndependent |y areagorﬁ{?c?\évﬁf[&g Lg%egg%ﬁrhgn%ﬁe&%-ﬁ%e%dlé% rﬁ{lggcgﬁlonﬂly
together with the conteinigeene qrawatfw‘rherbei@maécm ﬁ@y&adérommm@ulphamcb 3 to
8 nenbered cyclic nrthb‘é opt| onal Iy containing one or two further heteroatons
sel ected from oxygen, suI phur and nitrogen, o aryl, C3_8-cycloal kyl,

het eroaryl, C3_8- heterocyclyl aryl-Cl_6-al kyl, C3_ 8- cyclo- 20

al kyls- C1_6-al kyj3 cpe 34 '@’if'GCa' v C3_8- het er rocycl yl - C1_6-al kyl ,
aryl -~ C1_6-al koxy, é?ﬂ{éﬂ) 23é al eil %nyal koxy, het eroaryl - Cl_6-al koxy,

C3_8-hetero- cyclyl-Cl_6- aI koxy -C(=0)-aryl, -C(=0)-C8_8-cycloal kyl,
-C(=0) - het er oar oyI Ve kyl ,

C0-heteroaryl w&ch rﬁé%@%t‘é;%.u@r ol b%]g Hasrhfﬂgé/og\lrvﬁ'f} oné %r o éubst‘t% F% ft&&lfr@ﬁﬂ'

-S-heteroaryl, - Shggrosy, HﬁlQQGOcys@ln?l nitro,2BRAHRET e CLF Q) NR%IR X’\ﬁ%sq

optionally be subs 20 hr_ 28 Syt et S from
hydr oxy, hal ogen, bbyjn% |tF4r'2gk @Nﬂg&%ﬁ @%C%?PO NRg %2 Nlﬁé-%%)hﬁl%soml
- OCH2C( =0) NR30R31,-C Ez.GCEh kQICFs, @@F@e,ag@'hﬂ:;s, FaCHnyﬁQFg, 6- al koxy,
-C(=O OR30, -C(= O)g@!b) I-Q(:Oggos( F2 - CF3, -OCF3, -OCHF2,
CF3

- OCH2CF3, - OCF2CHF R30 -S(=0) 2R30, -S(=0 2NH2,
wherein R30 and R31 which nay be the sane or different independently are

se- |ected from hX:ﬂ{Pél %@M&MW be &‘Wﬁéﬁﬁtm&c—%ﬂﬁ&&ﬁgéﬁé&@ the

nitrogen 35 atomto are actache orma 3 to red cyclic
ring optionally Weadsi fDQmSWQFQQ@TﬁmK@Zé -aligloer REanddt.dpanther Wihdhe pitiogen

furtyfger heteroat o, = GhicR ”é{é}g?ame%nﬁwso mffberdd dyeRAGHY Ry, Jﬁ@nwl as

any optical or geonetric 1so tautomeric tormther eof
m xt ures of containing one or two further heteroatoms selected from oxygen, sulphur and

nitrogen,

o aryl, Cag-cycloalkyl, heteroaryl, Cs;.s-heterocyclyl, aryl-C,¢-alkyl, Cs g-cyclo-
20 alkyl-Cq¢-alkyl, heteroaryl-C,.s-alkyl, Cs s-heterocyclyl-C,.¢-alkyl, aryl-
C,¢-alkoxy, Csg-cycloalkyl-C,¢-alkoxy, heteroaryl-C, ¢-alkoxy, Css-hetero-
cyclyl-C,s-alkoxy, -C(=0)-aryl, -C(=0)-Cs.s-cycloalkyl, -C(=0)-heteroaroyl,
-C(=0)-Cs.g-heterocyclyl, -O-aryl, -O-Cs s-cycloalkyl, -O-heteroaryl, -O-Cs.g-
heterocyclyl, -S-aryl, -S-Cs.s-cycloalkyl, -S-heteroaryl, -S-Cs s-heterocyclyl,
25
wherein the ring moieties may optionally be substituted with one to three sub-
stituents selected from hydroxy, halogen, cyano, nitro, -NR¥*R*,
-C(=0)NR*R®!, -OC(=0)NR*R?', -OCH,C(=O)NR*R®, C,¢-alkyl,
Czs-alkenyl, Cae-alkynyl, Cy-alkoxy, -C(=0)OR®, -C(=0)R*, -NHC(=0O)R®,
30 -CHF,, -CF3, -OCF3, -OCHF2, -OCH,CF3, -OCF,CHF,, -SCF3, -SR¥,
-S(=0)R¥, -§(=0);R™, -S(=0),NH,,

wherein R* and R*' which may be the same or different independently are se-
lected from hydrogen and Cy.¢-alkyl, or R® and R*, together with the nitrogen
35 atom to which they are attached, form a 3 to 8 membered cyclic ring optionally



5 these or a pharmaceutically acceptable salt thereof for the preparation
of a pharmaceutical conposition for the treatnment of diseases, disorders,
syndr omeswerud/ocsasli ti ons, wherein an inhibition of GSK-3pPcI/mxmediosi al. I n
a further preferred enbodi nent of the E%ention t he conpounds of the
general fornula (1') are used for the nuf acture of a pharnmaceuti cal

conposi tion for tRgyhiy Mrmé%rﬂferﬂhe%‘fcﬁﬁs sélbied ﬂ@ﬁﬁoxy@é@%ﬁ%‘ﬁﬁﬁanﬂﬁd

conditions related to K-3. In a further preferred enbodiment of the

i nvention the preséfgeBonpounds of the general fornula (1') are used for
t he manufacture of a pharmaceutical conposition for the treatnent of

di seases, disorders, syndromes and conditions, wherein growh factor

i nduced asiwahiasi any eptiesl ogRaMStrie SRy PF fagiomeric farg thereh Bchusinggnixiuses efd

enmbogli ”Qﬁlésecgr a%?%rhé’éé%ﬂ&éll?%c&&ﬁaﬂé %§ﬁ%r&9 Rasep 91’5.51t|é|"|1 %f a gﬁé}ﬁ{a%leutfc‘éf nul a

(I") are used for preparation of parmaceutlca )osition for the
treat mﬁanSGO@@a&@rea@ngmmérs@aS%eyﬁ@p&% syitiomes and p jtiongnwherei an

gl ycogemmﬂa@gﬁgg@ iS¥diiclep abnornalities. In another preferred
enbodi nent of i nvention the present conpounds of the 20 general

formula (1) ém e ftu‘é@dprrefﬁrretdrﬁm ipenntaf theninegntign gesearerainds ebihe gspPdsi t i on
for theg, ycogZEFét useh f6’r' tRE ﬂw%‘ﬁﬁfacﬂlré Gf Qﬁﬁémaé&ﬁlﬁépéﬂ?ﬁp&ﬂ@nqgﬂﬁé freQfifont

wherein synthase I1s 1nsufficiently activated. In a further

pr ef @r r & disapeas diserdets; synseomes/and cedlitions r?i@fég&ﬁst‘o?rpounds of the general
formula (1) r’#isfmgpie@érréo*@nwﬁaaﬁ@mmn@nnan m@ém%mhnmltlon

for the 25 treatnent of diseases, disorders, syndronmes and conditions

i nvol vi egnerebipanela (bl ase ysel for thesmanufaeiureditgainatBacauical cpmpesifien for theower i ng
both f a%ﬁebﬂﬁeﬁ%@dn@éﬁe@ﬂ%&ﬂ@ﬂs SRS &l SPSRditiohd) vﬁérélltw fovitHiAdieindiceer red

enmbodi ment. of the invention the present conpounds of e general fornula
(1') ar dnhikjien efdpSiKds ippulfigieat i on of a pharmaceutical conposition for the

tregsnment of hypesRdr&ahed eﬁngoblﬂwéﬁ%fﬁeiM@ﬁWth@b?és%hf@&nﬁdﬂﬁ@Qbﬁﬁ@t of the

invention the present conpou eneral formula (1") are used for

t he pre@ensfel mglp (B a5¢ Heemoeths Qfﬁpaféﬂﬁﬁo@fﬁ rhapnaeeiticalipempasiign fesike of | GT.
I'n anot *ﬂr%?trﬁérﬁfo?&%@é)eésdqg&r&er’sh@yrid?dfﬁéE &t cdnBRioRs, SRAdIn §RIBGSH S 8taBblisnh e

gener al or mul a are used for the preparation of a pharmaceuti cal
conposi €Xbkits gbnarmalittebeat ment of 35 type 2 di abetes. Such treatnent

IDEEI:'} ‘5&82/ 63 SBhﬁaﬁtﬁhé%ré\‘Grr@ﬁ elBBdiRicng b E irRBnidnait fesehPediptin¥@oPe 011843

20  general formula (I') are used for the preparation of a pharmaceutical composition for the
treatment of diseases, disorders, syndromes and conditions, wherein glycogen synthase is
insufficiently activated.

In a further preferred embodiment of the invention the present compounds of the
general formula (I') are used for the preparation of a pharmaceutical composition for the

25 treatment of diseases, disorders, syndromes and conditions involving elevated blood glu-
cose. The compounds are effective in lowering both fasting and postprandial blood glucose.

In stilf a further preferred embodiment of the invention the present compounds of the
general formula (I’) are used for the preparation of a pharmaceutical composition for the
treatment of hyperglycemia.

30 In yet a further preferred embodiment of the invention the present compounds of the
general formula (I’) are used for the preparation of a pharmaceutical composition for the
treatment of IGT.

In another preferred aspect the invention the present compounds of the general
formula (I') are used for the preparation of a pharmaceutical composition for the treatment of

35 type 2 diabetes. Such treatment includes ia the delaying of the progression from IGT to type



24 2 diabetes as well|l as the delaying of the progression fromnon-insulin
requiring type 2 diabe- tes to insulin requiring type 2 diabetes. In a
further pwefienimds aspect of the invention the present conpamrd€2006508he
general fornula (1') are used for the Agreparation of a pharmaceuti cal
conposition for the treatnment of 5 ty% 1 diabetes. Such treatnent is
nornal | 'y AGCH 'd%?éﬁ | RESBED disygounds
of the s nera‘%g:)%nowgl(p??}h(e I [’rr‘,grbf be %’?Q%S?'gﬁ?'rt" e %pg%grrgﬁlonﬁ? a

phar mac ées todagulio oeqronyia type 2 disbetee treat ment of obesity. In another aspect
of the inventi thd aa y be
used for the pl)rfgpf)%r?%{ Pée‘r?]ég @Qﬁ%%@‘éﬁt@gqﬁﬁﬁt%ﬁﬁﬁw& egtr}eégi?rrent
of Al z fomhs Maresusﬁds‘eatbepremraéunopherpha@mutw cempositiondar thetreateenioésent
conpgun ed\6d K preparation of a
phar rnatcgi)telof:%l &eg NposI htatlec?fr[{ﬂ%rﬂﬂ'g ﬁ%Ha" ac r?tlﬂfég]fb?ﬁﬂthﬁthér i'sorder. In a
further aspecfudheme,ltheerﬁsenimmrmut)d%@féhe gemrpb‘gmﬂaélr)én@ohﬁ wiedtferthe i n

com 15 gmﬂéﬂétloﬂ%fw eﬁhtérrqé@uu@é?géﬂgoﬁw def 8- trdafn¥ tof Bbé ther aspect of the

i nventi e pres nt conpoun re admni stere i nati on with one
or nore furthér amﬂaerrmecfmjﬂwnve)ntlaetthwegﬁrﬁ@m@w@daqftfamgemltf%rmtéa r)
ratios. ééﬁ%%e%?%da\f&:oﬂ%?a:@aﬁﬁé’ceﬁﬁc %bﬁ?&ﬁﬁon“ fBPfﬁ‘e"’Hétairﬂ(?l RRERAIL
agents, antihyper em c age anti obesity agents, anti hypertensive

agefs aeihergatiseaseor the treatment of 20 conplications resulting from or
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complications resulting from or associated with diabetes. Furthermore, they may be adminis-

tered in combination with one or more further pharmacologically active substances selected
from agents for the treatment of Alzheimer’s disease and agents for the treatment of bipolar
disorder. Such combined administration may be in separate preparations or in a single
preparation, as appropriate.

25 Suitable antidiabetics comprise insulin, GLP-1 (glucagon like peptide-1) derivatives
such as those disclosed in WO 98/08871 (Novo Nordisk A/S), which is incorporated herein
by reference as well as orally active hypoglycaemic agents.

The orally active hypoglycaemic agents preferably comprise imidazolines, sulpho-
nylureas, biguanides, meglitinides, oxadiazolidinediones, thiazolidinediones, insulin sensitiz-

30 ers, a-glucosidase inhibitors, agents acting on the ATP-dependent potassium channel of the
B-cells eg potassium channel openers such as those disclosed in WO 97/26265,

WO 99/03861 and WO 00/37474 (Novo Nordisk A/S), which are incorporated herein by ref-
erence, or mitiglinide, or a potassium channel blocker, such as BTS-67582, nateglinide, glu-
cagon antagonists such as those disclosed in WO 99/01423 and WO 00/39088 (Novo Nord-

35 isk A/S and Agouron Pharmaceuticals, Inc.), which are incorporated herein by reference,
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20  orthe compounds disclosed in WO 97/41097, WO 97/41119, WO 97/41120, WO 00/41121
and WO 98/45292 (Dr. Reddy’s Research Foundation), which are incorporated herein by ref-
erence.
In still another embodiment of the invention the present compounds are adminis-
tered in combination with an insulin sensitizer eg such as Gl 262570, YM-440, MCC-555,
25  JTT-501, AR-H039242, KRP-297, GW-409544, CRE-16336, AR-H049020, LY510929,
MBX-102, CLX-0940, GW-501516 or the compounds disclosed in WO 99/19313,
WO 00/50414, WO 00/63191, WO 00/63192, WO 00/63193 (Dr. Reddy’s Research Founda-
tion) and WO 00/23425, WO 00/23415, WO 00/23451, WO 00/23445, WO 00/23417,
WO 00/23416, WO 00/63153, WO 00/63196, WO 00/63209, WO 00/63190 and
30 WO 00/63189 (Novo Nordisk A/S), which are incorporated herein by reference.
In a further embodiment of the invention the present compounds are administered in
combination with an a-glucosidase inhibitor eg voglibose, emiglitate, miglitol or acarbose.
In another embodiment of the invention the present compounds are administered in
combination with an agent acting on the ATP-dependent potassium channel of the B-cells eg

35 tolbutamide, glibenclamide, glipizide, glicazide, BTS-67582 or repaglinide.



WD 00/ 50414, WD 00/63191, WO 00/63192, WD 00/63193 (Dr. Reddy's Research

Founda- tion) and WO 00/ 23425, WD 00/23415, WO 00/ 23451, WD 00/23445, WO
00/ 23417, wWo03001828416, WO 00/ 63153, WO 00/ 63196, WO 00/ 632¢9/DRM0EDE 63190
and 30 WD 00/63189 (Novo Nordisk A/S), which are incorporated herein by
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mone, growth factors such as prolactin or placental lactogen, growth hormone releasing
compounds, TRH (thyreotropin releasing hormone) agonists, UCP 2 or 3 (uncoupling protein
2 or 3) modulators, leptin agonists, DA agonists (bromocriptin, doprexin), lipase/amylase in-
25  hibitors, PPAR (peroxisome proliferator-activated receptor) modulators, RXR (retinoid X re-
ceptor) modulators, TR B agonists, AGRP (Agouti related protein) inhibitors, H3 histamine
antagonists such as those disclosed in WO 00/42023, WO 00/63208 and WO 00/64884
(Novo Nordisk A/S and Boehringer Ingelheim International GmbH), which are incorporated
herein by reference, opioid antagonists (such as naltrexone), exendin-4, GLP-1 and ciliary
30 neurotrophic factor.
In one embodiment of the invention the antiobesity agent is leptin.
In another embodiment the antiobesity agent is dexamphetamine or amphetamine.
In another embodiment the antiobesity agent is fenfluramine or dexfenfluramine.
In still another embodiment the antiobesity agent is sibutramine.
35 In a further embodiment the antiobesity agent is orlistat.
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desi2fr armgarts aré litbive, ivalprodte, wivalpawax, carbamazepine, antipsychotic drugs such as halop-

eridol and perphenazine, antianxiety agents such as lorazepam and clonazepam, antide-

pressants such as bupropion, fluoxetine, fluvoxamine, paroxetine, sertraline, mirtazepine,
phenelzine, tranylcypromine, nefazodone, amitriptyline, desipramine, imipramine, nortrip-
tyline and venlafaxine.

25 It should be understood that any suitable combination of the compounds according
to the invention with diet and/or exercise, one or more of the above-mentioned compounds
and optionally one or more other pharmacologically active substances are considered to be
within the scope of the present invention.

PHARMACEUTICAL COMPOSITIONS

30 The compounds of the invention may be administered alone or in combination with
pharmaceutically acceptable carriers or excipients, in either single or multiple doses. The
pharmaceutical compositions according to the invention may be formulated with phar-
maceutically acceptable carriers or diluents as well as any other known adjuvants and ex-
cipients in accordance with conventional techniques such as those disclosed in Remington:
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20 pot injectable formulations are also contemplated as being within the scope of the present
invention.

Other suitable administration forms include suppositories, sprays, ointments,
cremes, gels, inhalants, dermal patches, implants etc.

A typical oral dosage is in the range of from about 0.001 to about 100 mg/kg body

25 weight per day, preferably from about 0.01 to about 50 mg/kg body weight per day, and more
preferred from about 0.05 to about 10 mg/kg body weight per day administered in one or
more dosages such as 1 to 3 dosages. The exact dosage will depend upon the frequency
and mode of administration, the sex, age, weight and general condition of the subject
treated, the nature and severity of the condition treated and any concomitant diseases to be

30 treated and other factors evident to those skilled in the art.

The formulations may conveniently be presented in unit dosage form by methods
known to those skilled in the art. A typical unit dosage form for oral administration one or
more times per day such as 1 to 3 times per day may contain of from 0.05 to about 1000 mg,
preferably from about 0.1 to about 500 mg, and more preferred from about 0.5 mg to about

35 200 mg.
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20 Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous
solution and various organic solvents. Examples of solid carriers are lactose, terra alba, su-
crose, cyclodextrin, talc, gelatine, agar, pectin, acacia, magnesium stearate, stearic acid or
lower alkyl ethers of cellulose. Examples of liquid carriers are syrup, peanut oil, olive ail,
phospholipids, fatty acids, fatty acid amines, polyoxyethylene or water. Similarly, the carrier

25  or diluent may include any sustained release material known in the art, such as glyceryl
monostearate or glyceryl distearate, alone or mixed with a wax. The pharmaceutical compo-
sitions formed by combining the novel compounds of the formula (1) and the pharmaceutically
acceptable carriers are then readily administered in a variety of dosage forms suitable for the
disclosed routes of administration. The formulations may conveniently be presented in unit

30 dosage form by methods known in the art of pharmacy.

Formulations of the present invention suitable for oral administration may be pre-
sented as discrete units such as capsules or tablets, each containing a predetermined
amount of the active ingredient, and which may include a suitable excipient. These formula-
tions may be in the form of powder or granules, as a solution or suspension in an aqueous or

35 non-aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion.



of a free base of the fornmula (1) with a chem cal equivalent of a

phar maceutically acceptable acid, for exanple, inorganic and organic

aci ds. Repoasentsat i ve exanpl es are nentioned 10 above. Physiraikigiocz| y
acceptabl e salts of a conmpound with a ggdroxy group include the an- ion of
sai d conpound in conbination with a surtable cation such as sodi um or

ammoni um ionlfé:&ghg%ﬁqself%ld f@rdéFéerd%ﬁléﬁfétfbﬂ th%iﬁ rQfh by b @iplbRke!

conmpounds of the terile aqueou u I on,” agueous

propy! erpdﬁcgﬂyft@ ha@#g@@tmm@pwle memmter or pelbhﬁprm@retmambepm thederm sfaHogheueous
sol uti OQ,? %&%@%n%dunft apécﬁdl?,'ahf %P\va@ahf W|'a %?@vﬂlyusﬁgﬂl 6élﬁor{1'aHHuth5qh{;Ju' ent
first ren i sotonic I cl ent sa ne or glucose. The aqueoUs

sol uti one aacpté Tadta liquidicarrienjs geed, sl mepamtwrnmﬁa\b@ﬂmti@ foinm of 2xghlide AN~

subcut a [ [ ter qBESIRANS
ITEdIg %ﬁﬁbé%fgaﬂ?{é aﬁ%g %é)té:grb??el ) all%lhéhlg% uglﬁ gﬁ gnfg%l%h(ﬁlngh%s kno%n to
t hose skiid susgension pesaiytion. 20 SUI tabl e pharmaceuti cal carriers include inert
solid dlluent [ t ' ni c
ol vent's. ExanpyBerdPHEL R IES) nEnBRAEA LY coffR HbhTa Y RERSR IS
cycl odexipﬂiain,- taI c, gel at| ne, agar, pectin, acacia, nagnesium stearate,
stearic acid @lower alkyl ethers of cellulose. Exanples of Iiquid
carriers are syrup, peanut oil, olive oil, phospholipids, fatty acids,
fatthp acid amwgecmpwyesfmmmmdmwhthese larly, t he <,5anger 25 or
di luent may ipgLidde B gHst ai ned rel ease material known in \%t such
as glyceryl nonostearate or glyceryl distearate, alone or mxed th a
wax. The phar @dﬂ@lgse dﬁlpfo@bﬁb(ﬁg ieglk i ons fornmed by conbining t & -fEgel
conpounds of @ pagt!) and the pharmaceutically acceptap carriers
are then read m ni stered in a variety of dosage fornms suitable for the
di scl osed routl\wnesu sidatiagiRy Egt.i on. The fornmul ati ons may conwehi ently be
presgnt ed in unit 30 dosage form by methods known in the art of pharmacy.
Formul ati ons of the present invention suitable for oral adm nistration nmay
be pre- sentedoaingli screte units such as capsul es or tablets, each
containing a of the active j} £di ent whi ch may
i ncl ude a sui té’gfjo%'@rogwﬁ Yleg@wgée formul a- ti on nay be |ngalﬂ f or m of
powder or gr aMWm;ett@sMhT’é‘ol ution or suspension iappaeK.aqueoud)-HMY35

non- aqueous liquid, or as an oil-in-water or water-in-oil l|iquid enulsion.
WD 03/011843 PCT/ DKO2/00508 30 If a solid carrier is used for oral

admi2fi st r at i ofi, Polaeilljsr egtassium bifr, tablet bisintegranit Relan andiHeeed in a hard

gel atine capsul g i%teR PSRy REridRalskE bs bHshiZE: bl filhddalify.! N the formof a

troche

If desired, the pharmaceutical composition of the invention may comprise the com-
pound of the formula (1) in combination with further pharmacologically active substances
25 such as those described in the foregoing.
The present invention is further illustrated by the following representative examples
which are, however, not intended to limit the scope of the invention in any way.

EXAMPLES
The compounds used as starting materials are either known compounds or
30 compounds, which can be prepared by methods known per se. NMR spectra were recorded
on a Bruker 300 MHz instrument. Flash chromatography was carried out on Merck silica gel
60 (Art 9385).



or | ozenge. The ampbunt of solid carrier wll vary widely but will usually
be fromabout 25 ng to about 1 g. If aliquid carrier is used, the
preparat iwp ogmyishe in the formof a syrup, emul 5 sion, seCu/ngakadiose
capsule or sterile injectable liquid such as an aqueous or non-aqueous |ig-
uid suspension or solution. A typical #hbl et, which may be prepared by
conventi Ms ifnng techniques, may contain: Core: 10 Active conpound
(as freel-ﬁ{:Le%npounlaﬁ'tgr 'lgalt thereof) 5.0 ng Lactosum Ph. Eur. 67.8 ng

Cel | ul ose, m dnsyumests; (Avicel) 31.4 ng Anberlite(r) IRP88* 1.0 ngy

Magnesii st earg@s, Rip 155%,”2% @agﬂe}o@rﬂéés”%egtrwgt%gxypr opyl nethyl cel | ul ose

approx. 9 ng wacet ppr ox Pol acrillin potassium
NF, tablet di #ippliesyBiasiisiermon®oablll dateptor, ** AcyI at ed nonogl yceri de used as

pl asgi ci zer f%red&% Bérbx%fﬁtrétﬂlg hghtfscgﬂén‘lrf?ﬁ&%eét e pharmaceutical conposition of

the 1nvention “the fornula (1) in_conbination
with further MMHCWGQOE&AWM S\re59u(l5§traﬁbl'§s3 pansidy hGeaglientio®% d88%r i bed

in the fe&eqmu&gnn%sw 3%%+§Z%%mhonvldatefc%¢]§emArhustrat ed by the

foll ow ng repre ative exa ich are owever, not intended to
limt the scope of the invention in any way. EXAMPLES The conpounds used
as st ar typi&-W Abindds:ar € ei ther known conpounds or 30 conpounds, which
can be prepared by nethods known per se. NMR spectra were recorded on a

Bruker 300 MEalum: WiaterstXtern hCclirb g it étﬁ’ﬁ?r gradieph i 0oed 0B% IndrP WSy ck
Z' I'hga %%tonﬁlﬂe (9 F% F8Bow Vs 9% RilhR BeBetdP AR og Sdtputifdralyie Vet hod

I nst runent
array detector) MS-detection ionisation mode API-ES, scan 100-1000 amu step 0.1 amu.

In the examples and assays the following terms are intended to have the following
meanings:
Boc: tert-butyloxycarbonyl
15 DMF:  N,N-dimethylformamide
DMSO: dimethyl sulphoxide
EtOAc: ethyl acetate
HCI: hydrogen chloride
M.p.:  melting point
20 TFA:  trifluoroacetic acid

General procedure (A)

The preparation of the compounds of the formula (la) according to this invention
wherein B is —C(=0)- may be illustrated in the scheme below and may be achieved using the
method described by Gewald K. et al (J. Prakt. Chem., 35, 1967, pp 97-104). An isothio-

25 cyanate of formula (lll) is reacted together with a bromomethylketone of formula (V) to give
products of the general formula (la) (step C). When not commercially available, the starting
materials of formulae (1ll) and (V) are prepared using literature procedures, as cited under
the individual examples and as illustrated in steps A and B below.



Sci ex APl 100 single quadropol e mass spectroneter, Applied Biosystens 785A
WV detector, 5 Sedex 55 evaporative |ight scattering detector. Colum: YMC
ODS- A 12009340183 (50 M x 3 nmid). Gradient: 5% - 90% &cemmxmoioBe (W th
0.05% TFA) during 7.5 mn. WV detection at 214 nm HPLC- M5 Met hod B:

Col urm: Waters Xterra M C-18 X 3 nmi®® Linear gradient 10%- 100%in 7.5

m n, 1@ gtonitrile, 0.01 % TFA, flowrate 1.0 m/mn. Detection 210 nm

(anal og ut fromdiode array detector), MsS-detection ionisation node
APl - ES, scan 100-1000 anmu step 0.1 amu. In the exanples and ass t he
foll ow tern:g ar Ii_|ntended to have the foll ow ng! mea inQS'/oc:

t ent - but' Yoy 2 15 DMF: N, N-di met hyl f or mam dep i met hyl

sul phoxi de |Ft OAQ., ethyl acetare HCIT nydroden chl orilde $.: nelting
poi nt 20 TFA: triRBI uoroacetic acid GCeneral pr ocedur K (A Rhe preparation

of the compounds of the fornula (la) according to this invention wherein B
is -C(=0) - rrgngbe illustrated in the schene bel ow and 11):8% be achi eved using
e

t he method cribed by Gewald K. et al (J. Prakt. em, 35, 1967, pp
97-104) ¢ jsothio 25 cyanate of formula (I11) is reacted together with a
br onone etone of forrmula (V) to give products of the general fornula
(la) (styc.C) . DWhen not commercially avail abl e, e sDarting materials of
formulae (1)) and (\M—are preparedsusing |it8faturf§ procedures, as cited
under the i@dividual exanples and as illustrated iy steps A and B bel ow.
WD 03/011843 PCT/ DKO2/00508 32 Step AA°' S RAN,-ANH2 RNA NI Y
(IV) (V)
5 StepC:
NH, p

1 ///S b NaOMe, NCNH,
L - U
R ° >_ S

R1\N/A NH
(i) (V) ||R2 e (Ia)

When R'and R? are both hydrogen the amino group formed should be protected

with a suitable protecting group, such as Boc, before carrying out step A. After step C the

10  protecting groUp can be removed in a conventional manner to form the compounds of the
formula (la) wherein R' and R? are both hydrogen.

Example 1
[3-(4-Amino-5-cyclopropanecarbonylthiazol-2-ylamino)propyl]carbamic acid tert-butyl ester
CH,

0
H307< /ZA N NH,
He © NN /QM
H
o

15 The method described by Gewald K. et al (J. Prakt. Chem., 35, 1967, pp 97-104)
was employed using 2-bromo-1-cyclopropylethanone and N-Boc-isothiocyanatopropylamine.
2-Bromo-1-cyclopropylethanone was itself prepared using a slight modification to the



211213 RR3 RR (Il) (l1ll) Step B HHCYDBr D ~ 0O (lV) (V) 5
Step C S DNaOve, NCNH2 N2 D RN N+ Br N~-S O | YR2Z R3 ORN A Y.
(H) (V) woB18kn) When R1 and R2 are both hydrogen the aearmxogooeisp for med
shoul d be protected wth a suitable pggt ecting group, such as Boc, before
carrying out step A. After step C the O protecting group can be renoved

ina COWM&Q&;P&&%&%@@Q@&%& fogxda\ferléy GOTRGERSFed?bn, WA 20 [ s Uddoldedb) Wrer ei n

R1 and R2 are rogen

[ 3- (4- AriPmBenstuss ef Hbﬂ@p%@@aasg@ﬁngmwztbeagdwaﬁf bremiteapyl ] car bami ¢ aci d

tert-butyl est £&Bm H?tf’\f;ﬁs %&a& hod
descri bed b;{/ T% nlﬂd_r&ﬂ li\btg@ km@leld_éf?%g hg)f?) %@ %%%‘ﬁ%
enpl oyecﬁcé’@l%@epiaf!ﬁ@nﬁﬂf-edﬂ&ﬂltopr opyl et hanone and f
N- Bo h i tsel
or opdr cdhel BEHEG MTNAR CH NE pERCL T S P TR SE SRR B 63%0508 33
| i terat urg (@H)s ) el 68 EH, infyeH ynd@Hl )y 21908¢3H M, TH,f, Be23 @ik dd,aTH,) 4887 20,
1987, 4608- g1y, 781 @M, br s, NH,), 8.48 (1H, t, NH).
The following compounds, unless specified otherwise, were prepared as described
in Example 1 using the appropriate starting materials.

10 Example 2
[2-(4-Amino-5-cyclopropanecarbonylthiazol-2-ylamino)ethyl]carbamic acid tert-butyl ester

HC V\AW

"H NMR (300 MHz; DMSO-ds): "H NMR (300 MHz; DMSO-ds): §0.75 (2H, m, CH,), 0.82
(2H, m, CH,), 1.40 (9H, s, “Bu), 1.64 (1H, m, CH), 3.12 (2H, dd, CH,), 3.28 (2H, br, CH,),
15 6.94 (1H, brt, NH), 7.62 (2H, br s, NH,), 8.49 (1H, t, NH).

Example 3
3-[4-Amino-5-(5-chlorothiophene-2-carbonyl)thiazol-2-ylamino]propylcarbamic acid terf-butyl
ester

CH, O

: N
3 | \
H3C/'\O/U\PN{/\/\N/LS

3 H

20 "HNMR (300 MHz; DMSO-dg): &1.39 (9H, s, “Bu), 1.68 (2H, ddd, CH,), 2.98 (2H, dd, CH,),

3.30 (2H, br, CH,), 6.87 (1H, br t, NH), 7.18 (1H, d, Ar-H), 7.32 (1H, br d, Ar-H), 7.85 — 8.55
(2H, br s, NH,), 8.88 (1H, t, NH); HPLC-MS (ESI): m/z 418 [M+H]"; R; = 5.73 min (Method A).



tenperature of 10-15 C was used throughout the addition of brom ne. The
title conpound was obtained in 32%yield after chromatography using ethyl
acet at e/ hwptoaoelsg®: 1) as eluant. 5 MP. 144-146 C, 1H NVRPCIMXoRleas0s
DMSO-d6): 50.75 (2H, m CH2), 0.82 (2H, m CH2), 1.39 (9H, s, t-Bu), 1.68
(3H, m CH2 and CH), 2.98 (2H, dd, CHZ:} 3.23 (2H, dd, CH2), 6.87 (1 H, br
t, NH, 1%1;42“ br s, NH2), 8.48 (1 H, t, NH). The follow ng conpounds,
unl ess speci'tied otherwi se, were prepared as described in Exanple 1 using
t he appregrAnine-5styaiopiapgnenstriaanykihiazol-Loylaxinn)pireridine-1-carboxylic acid fert-butyl

[2-(4- Arér'g Q- 5- cycl opropanecar bonyl t hi azol - 2-yl am no) et hyl ] carbam ¢ aci d
tert-buty ester NH H3C~ CH30 HNS H3C O//N~ H O '"H NWR (300 MHiz;

DVSO- d6) : @D@ MHz; DMBO d6) 50 75 (2H, m CH2), 0.82 (2H m
CH2), 1.40 (9 Bu) 1.64 (1 H, 3.12 (2H, dd, CH2), 3.28 (2H,
br, CH2), H, br t NNH) ~ 7. 62 (2H br s, NH2), 8.49 (1 H, t,

NH) Exarrple 3

3-[4- Am no- 5- ( 5- chI orot op bn = car bonyl )t hi azol - 2- yl am no] pr opyl car bam ¢
acid tert-butyl ester™NHNCS S HOKON-\NS 3 CH3 HH 20 1H NWR

(300 MHz; DMSO-d6): 51.39 (9H, s, t"Bu) 1.68 (2H, ddd, CH2), 2.98 (2H, dd,

?fz) : b? 30 ,(Ar EDSQW}‘Q%QQZ‘”@ %%&té%ﬁnﬁc%g&mﬂ%ﬁmaém%g c(% ﬂerpout)hﬁ)sfa)r HPZ C?Z
(ESI): mag fiust@repawed, fromphe comespending afmina by m)Z-pW\GyUl@pmcmmate
i a- AR aneio o meRETRGHS, ond 1 10, (Ttafedion et 20(13) 1985, PRIASES )
acid t er1664b)uﬂ'p$ itle compound was obtained after chromatography using ethyl acetate/heptane
(1:1) as eluant.
10 "H NMR (300 MHz; DMSO-d;): §0.75 (2H, m, CH,), 0.82 (2H, m, CHy), 1.34 (2H, m, CH,),
1.39 (9H, s, “Bu), 1.62 (1H, m, CH), 1.81 (2H, dd, CH,), 2.88 (2H, m, CHy), 3.73 (1H, br, CH),
3.88 (2H, dd, CH,), 7.64 (2H, br s, NH,), 8.52 (1H, d, NH); HPLC-MS (ESI): m/z 367 [M+H]";
R: = 4.95 min (Method A).

Example 5§
15  4-[4-Amino-5-(3-benzyloxybenzoyl)thiazol-2-ylamino]piperidine-1-carboxylic acid tert-butyl

CH, O

Ho-[ I vy
o) N N N\
CH A

The starting material, 1-(3-benzyloxyphenyl)-2-bromoethanone, was first prepared,

ester

from the corresponding ketone using copper (1) bromide, according to the method of King, L.
20 C. et al (J. Org. Chem., 1964, 29, pp 3459-3461). The title compound was obtained after
chromatography using ethyl acetate/heptane (1:1) as eluant.
"H NMR (300 MHz; DMSO-ds): §1.34 (2H, m, CH,), 1.39 (9H, s, “Bu), 1.88 (2H, m, CH,),
2.88 (2H, m, CH,), 3.73 (1H, br, CH), 3.87 (2H, dd, CH,), 5.65 (2H, s, OCH,), 7.07 — 7.48
(9H, m, Ar-H), 7.70 — 8.50 (2H, br, NH,), 8.62 (1H, br d, NH); HPLC-MS (ESI): m/z 509
25  [M+H]"; Ry = 7.08 min (Method A).




ester '+ 3 HC( Fi 3 3CONH2 ONINI ~HS OS5 The starting materi al,

4-i sot hi ocyanat opi peri di ne-1-carboxylic acid tent-butyl ester, was first
pr epar ed, wbhrosmitshe correspondi ng am ne using di-2-pyridyl tParamiaeanissnat e,
according to the nethod of Kim S. and_Yi, K Y. (Tetrahedron Lett., 26
(13), 1985, pp. 1661- 1664). The titled onpound was obt ai ned after

chr omat qgy. ¥eusing ethyl acetate/heptane (1:1) as eluant. 10 1H NWR (300
MHz; DMBO-dob): 50.75 (2H m CH2), O.82 (2H m CH2), 1.34 (2H m CH2),
1.39 (9HB-[4-Amingsy3-benatoxybenzoybiiagely2-yiaminplpropylicatharisagid tar-Baylester m
CH2), 3.73 (1 H br, CH), 3.88 (2H, dd, CHZ) 7 64-(2H, br s, NH2), 8.52
(1 H d, NH; HPLC-I\/IS(ESI) mz 367 5 m'n(l\/bthod A) .
Exanple 5 15 0

4-[ 4- Am no- 5-( 3- E%i‘l; oxybenzoyl ) azo)=2yl am no] pi peri di ne-1-carboxylic

acid tert-butyl ste Fgf\%Q ~O-N NG H3 S H The starting
material, 1-(3%8enzyl oxlfpheniyl N 2- l§‘rom)et hanone, was first prepared, from
t he correspond| ngCH@tone u5| ng copper (I'l) brom de, according to the nethod
of King, L. 20 C et al . Chem, 1964, 29, pp 3459-3461). The title
conmpound was dWtiatereadiate; (3 b@ﬁ?M@WB@?tWENn@/@PWf propucarbamicasidine

( 1: 1B a&e@-bugf‘ésterﬁgbt%&?&% iMbBted AMER 1RO forettentibnéd MetiBd FFdewaldlk 38 4 OH,
2.88 (2H, m CH2), 3.73 (1 H, br, CH), 3.87
(2H ddWaél-ﬁPZ‘)‘P'OlE?dESS (2H, s, OCH2), 7.07 - 7.48 (9H m Ar-H), 7.70 - 8. 50

(2H br, 1HW??\%§‘20 @I;I'é BM3o- ). 81.38485, $BaG; MBs(&S! hi clt)Z298%2H 2%, T +

= 7.08
2.90 (1H, m, CH), 3.19 (1H, m, CH), 3.70 (2H, AB, dd, SCHy), 5.63 (2H, s, OCH.,), 6.71 (1H,
t, NH), 7.05 — 7.48 (9H, m, Ar-H), 7.63 (1H s, NH).

SO y@ ~

The crude intermediate was refluxed overnight in ethylacetate with 2 equivalents of

10

triethylamine. The title compound was obtained on cooling and addition of water.
'H NMR (300 MHz; DMSO-d;): 6 1.41 (9H, s, "Bu), 1.70 (2H, ddd, CH,), 3.03 (2H, dd, CH,),
3.28 (2H, br, CH,), 5.20 (2H, s, OCH,), 6.85 (1H, br t, NH), 7.08 — 7.48 (9H, m, Ar-H), 7.81 —

15 8.4 (2H, brs, NH,), 8.60 (1H, br t, NH); HPLC-MS (ESI): m/z 483 [M+H]"; R; = 4.23 min
(Method B).

Example 7

1-{3-[4-Amino-5-(5-chlorothiophene-2-carbonyl)thiazol-2-ylamino]propyl}pyrrolidin-2-one

N NH, I Ny—Cl
Q/\/\N/Qs\ °
o : o

20 The starting material, 1-(3-isothiocyanatopropyl)pyrrolidin-2-one, was first prepared,
from the corresponding amine, using di-2-pyridylthionocarbonate, according to the method of
Kim, S. and Yi, K. Y. (Tetrahedron Lett., 26 (13), 1985, pp. 1661-1664). The product was



WO 03/ 011843 PCT/ DKO2/ 00508 35 Exanple 6

{3-[ 4- Am no- 5- ( 3- benzyl oxybenzoyl )t hi azol - 2-yl am no] propyl } carbam ¢ acid
tert-but yWoaswersa3NH2 O CH3 0 N_ H3C+O N' '~N S O CH3 HPHTAK02/00508

i nternmedi ate, S-(3-benzyl oxybenzoyl) ne{sg -cyano- N'- propyl carbam c acid
5 tert-butyl ester isothiourea was isoPated when t he af orenenti oned net hod

of el ppsclars B HBIRYRG, S i PRI i gl

H m ub;eforswaon(lt!natlom éradtheamlﬂgmmlr( @ld OCH2), 6.71 (1 H t, NH,
7.05 - 8 N X013 HC
H~/ ~N~SMé 2éél&gk_tll'irm cru errred}s%-ée[%é Iﬁflélﬁgelﬁ%%erm g%jt I n

et hyl acé\ﬂlamoenaWSImeZCeﬂﬂvN@.zSﬁts of triethylam ne. The title conpound was
obt aigne CQOl,j amn t water. 1H NVR (300 MHz; DMSO-d6): 81.41
(OH Og) C&Eaf')%u)??“b%‘) 5&43‘%%”3142%/% 03 (2H, dd, CH2), 3.28 (2H br. CH).
5.20 ( 2Housd: m«a.)s;s%ksg%%,rm 1r36%. NH), 7.08 - 7.48 (9H, m Ar-H), 7.81 -
15 8. 4 (2H br s, NH2), 8.60 (1 H br t, NH; HPLC-MS (ESI): niz 483

[ MtH] +; 4.23 min (Method B). Exarrple?
1-{3- [4anamnje§ (5-chl or ot hi ophene- 2-car bonyl ) t hi azol - 2-yl am no] propyl } pyrr

ol i d i n+2-x0RRo-208-WHhethyipifdraRfi-1/1)propylamino]thiazol-5-yl}-(5-chlorothiophen-2-yl)-
methanone
NH, ( Xy—Cl -
N \ S

O/\/\ﬁis

H,C.

0]
10

The starting material, 1-(3-isothiocyanatopropyl)-4-methylpiperazine, was first pre-
pared, from the corresponding amine, using di-2-pyridylthionocarbonate, according to the
method of Kim, S. and Yi, K. Y. (Tetrahedron Lett., 26 (13), 1985, pp. 1661-1664). The crude
product obtained by precipitation from water, was dissolved in ethanol and treated with an

15  excess of HCI gas in diethylether (ca. 2 M) to give the title compound as a hydrochloride salt
in 13% yield.
M.p. 210-212 °C; HPLC-MS (ESI): m/z 401 [M+H]"; R; = 1.65 min (Method B).

Example 9
{4-Amino-2-[3-(4-methylpiperazin-1-yl)propylamino]thiazol-5-yl}-(5-chlorothiophen-2-yl)-
20 methanone

. s
O

The reaction was performed according to Example 6, with the ring-opened interme-
diate first being isolated after addition of water to the reaction mixture. This was dissolved in
hot ethanol and treated with 1.2 equivalents of triethlyamine. After 2 hours, reaction was

25 cooled and filtered to furnish the title compound in 32% vyield as a white solid.
M.p. 184 °C; "H NMR (300 MHz; DMSO-ds): 61.73 (2H, ddd, CH,), 1.92 (2H, ddd, CH,), 2.20
(2H, t, CHy), 3.23 (4H, m, 2 x CH>), 3.38 (2H, t, CH,), 5.15 (2H, s, OCH,), 7.08 — 7.48 (9H, m,



HS OO 20 The starting materi al,

1- (3-isot hiocyanat opropyl )pyrrolidin-2-one, was first prepared, fromthe
corr esporong/oarsiene, using di-2-pyridylthi onocarbonate, a®ecemikmngoios the
method of Kim S. and Yi, K Y. (Tetraghedron Lett., 26 (13), 1985, pp.
1661-1664). The product was WO 03/0118?!?3 PCT/ DK02/ 00508 36 found to

pr eci pi r pdpspiLred in
hot et h}éﬁ%l? ;%efo vﬁﬂ?ﬁ]&?\‘kfzyr%%(gno ’er H "?ﬁée ti {Ef&éf ﬁﬁggir[l@ ﬁ]n '3

yi el d. M4P.m|l2Meﬁ®E BY, HPLC-M5 (ESI): mz 385 [MrH] +; Rt 3.31 mn (I\/bt hod
B). Mcroanalysis for CISHI7TNAO2SCI: 5 Calc: C, 46.81 % H, 4.45% N,
14.56% Found: C, 46.83% H, 4.46% N, 14.36% Exanple 8

{ 4- Ami nBxample {0- net hyl pi per azi n- 1 yl ) propyl am no] t hi azol -5-yl }-(5-chloroth
i ophen et ha 5= b ehtA® starting
mat er i afzf @Tﬁfjgﬁﬁl ogy%gatzgpl ?yléﬁﬁo!tNgﬁgﬁyg}r_(gzt}éﬁy \Q/;y/ap(sﬁ ??}st pre-

par €, methanphe correspondi ng am ne usi ng di-2-pyridylthionocarbonate,
according to the nmethod of Klm S. and Y, K Y. (Tetrahedron Lett., 26
(13), 1985, pp 1661- 1664) . /—p’ct obt ai ned by precipitation
fromwater, di ssol ved i @nd eat ed with an 15 excess of HC
gas in di ethyl écfltcelr/ (ca. 2 give the title conpound as a hydrochl ori de
salt in 13%yiel NIVI\P/\g 21200 HPLC-M5 (ESI): mz 401 [MH +; R =
1.65 min (Method B). Exanple 9

{ 4- Am no- 2- [3=r(1étréa%tld5wbrm \p@kam Weré-petbpnearpad descriodd iniExanipleb8.yTHe-titlB- chl or ot h

i ophen- 2 th
P gun wasngbtalﬁg as a%ydrol\ﬁonde salt.

"H NMR (300 MHz; DMSO-ds): 62.04 (2H, ddd, CH,), 2.85 (3H, s, CH3), 3.22 (2H, br, CHp),

10  3.41 (6H, m, 3 x CHy), 3.70 (4H, m, CHy), 5.17 (2H, s, OCH,), 7.08 — 7.48 (9H, m, Ar-H), 7.81
—8.35 (2H, br d, NH,), 8.81 (1H, br t, NH), 11.88 (1H, br s, NH); M.p. 99-100 °C; HPLC-MS
(ESI): m/z 466 [M+HJ"; Ry = 2.30 min (Method B).

Example 11
[4-Amino-2-(3-aminopropylamino)thiazol-5-yi]cyclopropylmethanone

NH,
n\
AV
HZN/\/\HAS S

The product from Example 1, [3-(4-amino-5-cyclopropanecarbonylthiazol-2-yl-

15

amino)propyl]carbamic acid tert-butyl ester (100 mg; 0.30 mmol), was dissolved in ethanol (5
ml) and treated with a three-fold excess of a solution of HCI gas in diethyl ether (ca. 2M).
White solid was filtered off and washed with ether giving the title compound as the hydro-

20 chloride salt in 80% yield.
"H NMR (300 MHz; DMSO-ds): 0.75 (2H, m, CHy), 0.82 (2H, m, CHy), 1.64 (1H, m, CH),
1.88 (2H, ddd, CH,), 2.84 (2H, dd, CH,), 3.34 (2H, dd, CH,), 5.20 — 6.0 (3H, br s, NHs), 8.03
(2H, br s, NH,), 8.75 (1H, t, NH); HPLC-MS (ESI): m/z 241 [M+H]"; R; = 0.43 and 2.68
(Method B).



OH I - SO O' i The reaction was perfornmed according to Exanple 6, with
the ring-opened internme- diate first being isolated after addition of water
to the rewotisomsas xture. This was dissolved in hot ethanecTtax2iooat ed
with 1.2 equivalents of triethlyamne. After 2 hours, reaction was 25
cooled and filtered to furnish the tit3% conpound in 32%yield as a white
sol i d. g&f %8,{2 C, 1H NWR (300 MHz; DWSO-d6): 51.73 (2H, ddd, CH2), 1.92
(2H, dda; "BR; , 2.20 (2H, t, CH2), 3.23 (4H m 2 x CH2), 3.38 (2H, t,
CH2), 5[4tAm{ndk2-(Zamibokthylaniing)Biazol7a-gifcycopropyimere®e011843 PCT/ DKO2/ 00508
37 Ar-H), 7.81 - 8.4 (2H, IQ NH2), 8.58 (1 H, br t, NH); HPLC-MS (ESI):

r d,
mz 451 [MrH + Rt = 3. 47 %ips(Method B). Exanple 10
{4- Am no- 2-[ 3- (4- net hyF‘}pl erZzi n-1-yl ) propyl am no] t hi azol - 5-yl } - (3- benzyl ox
yphenyl)- 5 m¢tMapen OWF13C, N NN S O The reacti on and work-up were
perforned as describgd in ExSmple 8. The title conpound was obtained as a
hydrochloride salt. "H NVR (300 MHz; DMBO-d6): 52.04 (2H, ddd, CH2), 2.85

(3H, s, CH3), The fiik ¢akbound wasked)ginedias B hydro¢detidergalt3startiogipod27d-aping- m

2oy SHiobo iy Biamfybbarle i Koty Blor iyl 87

HPL C- MSmefHe@l descriiex ind&afnpleH]+; Rt = 2.30 min (Method B). Exanple 11

[ 4- A nQs R 108 VST SIAELAT). 0 17 (RE B, iy 0 G BT, ), TR ARORE cHZ N
3.04 (2H, dd, CH,), 3.49 (2H, dd, CH,), 4.42 (3H, br s, NHs), 8.13 (2H, br s, NHy), 8.75 (1H, t,
NH); HPLC-MS (ESI): m/z 227 [M+H]"; Ry = 0.47 min (Method B).

10 Example 13
[4-Amino-2-(3-aminopropylamino)thiazol-5-yl}-(5-chlorothiophen-2-yl)methanone

NH, ( Xy —Cl
java
HZN/\/\m S
The product from Example 3, 3-[4-amino-5-(5-chlorothiophene-2-carbonyl)thiazol-2-
ylamino]propylcarbamic acid fert-butyl ester (51 mg; 0.12 mmol), was dissolved in dichloro-
15  methane (1 ml) and treated with TFA (0.5 ml). After 2 hours at room temperature, solvents
were evaporated to afford the title compound as a TFA salt.
"H NMR (300 MHz; DMSO-ds): 6 1.86 (2H, ddd, CH,), 2.88 (2H, dd, CH,), 3.40 (2H, br s,
CH,), 7.18 (1H, d, Ar-H), 7.33 (1H, d, Ar-H), 7.76 (3H, br s, NHs), 8.1 and 8.45 (2H, br, 2 x s,
NH,), 8.95 (1H, br t, NH); HPLC-MS (ESI): m/z 317 [M+H]"; R; = 1.82 min.

20 Example 14
[4-Amino-2-(piperidin-4-ylamino)thiazol-5-yl]cyclopropylmethanone

NH,
N Nw
SPs

H o)



H2N~'~H 1 S 0 15 The product from Exanple 1,

[ 3- (4- am no- 5- cycl opr opanecar bonyl t hi azol - 2-yl - am no) propyl ] carbam ¢ aci d
tert-but yWoaswers4g 100 ng; 0.30 mmol), was dissolved in etramakoe®ososi ) and
treated with a three-fold excess of a solution of HCl gas in diethyl ether
(ca. 2M. Wite solid was filtered of$9 and washed W|th et her giving the

title corrpoun 0 I MV 00 MHz;
DVBO- d6) : ?B E@_&&n\_ﬁ%ﬂ%& ?Pq@ g‘{ éf? TER %hz%ia'%gg@? %ammoh‘%@ﬁ (03 1.88

( 2H, ddqbropﬁh@()arb&yﬁmataa-yldnhmo@ﬂer;dlr@ ’Gdar()@kyllc adid t@ﬂb}ltyl esteg and gsiog theH, br
s, NH3), 2 [ S,. 845 (1 H t, NH); HPLCG-MS (ESI): mz 241

[ MeH] +; "ﬁtﬁ%ﬁ?ﬁsgﬁb%%'ﬁ%@'el /et hod B). WD 03/ 011843 PCT/ DKO2/ 00508 38
Exanpl e HRLO-MSABBHDmZ= Z67- [vhiH] o & Fyd.&mino) t hi azol - 5-yl ] cycl opr opyl net hanone
2 1~"" H2 NS O The title conpound was obtained as a hydrochloride salt,
starting from[2-(4-amno- 5

5- cyBl ofsxepwieet@r bonyl t hi azol - 2-yl ani no) et hyl Jcarbami ¢ acid tert-butyl

o0 oA S P e R MR "o ™ 0

(2H, dd, CH2), 3.49 (2H, dd,CH2), 4% (3H, br s, NH3), 8.13 (2H, br s,
NH2), 8.75 1H t,  NH)NHHf Ae: mz 227 [MH + Rt = 0.47 nin
S

(I\/Et hod B) I a \3

[ 4- Ami no- % ' no) t hi azol - 5-yl]-(5-chl orot hi ophen-2-yl) et hano
ne NH2 \ \ CI |N | H2NG"~N S 0 H The product from Exanple 3,

3-[ 4- am no- 5- (5-chl orot hi ophene- 2- car bonyl )t hi azol - 2-

yl am no] pr opy Toatiteoompawridivasobtaibed g a dEAaalt( Sarting frotn 4-p4-aminoy5-(3nas

ORI Cr%‘z},oggﬁqnghg&@gﬁ%ﬁgs&nﬂa B olfiRHcF oMl L6 o By

10  the method described in Example 13.
HPLC-MS (ESI): m/z 409 [M+H]"; Ry = 2.33 min.

Example 16
[4-Amino-2-(3-aminopropylamino)thiazol-5-yl]-(3-benzyloxyphenyl)methanone

&5}?@
N

1N

HzN/\/\ﬁ/‘\s 5

15 The title compound was obtained as a TFA salt, starting from {3-[4-amino-5-(3-
benzyloxybenzoyl)thiazol-2-ylamino]propyl}carbamic acid tert-butyl ester, and using the

method described in Example 13.
"H NMR (300 MHz; DMSO-ds): 6 1.85 (2H, ddd, CH>), 2.83 (2H, dd, CH>), 3.33 (2H, br, CHy),
5.18 (2H, s, OCHy), 6.58 (3H, br s, NH3), 7.11 = 7.49 (9H, m, Ar-H), 7.95 (2H, br s, NHy),

20  8.80 (1H, br t, NH); HPLC-MS (ESI): m/z 383 [M+H]"; R; = 2.30 min.



were evaporated to afford the title conpound as a TFA salt. 1H NVR (300

MHz; DMSO-d6): 81.86 (2H, ddd, CH2), 2.88 (2H, dd, CH2), 3.40 (2H, br s,

CH2), 7.180(okoH843l, Ar-H), 7.33 (1 H d, Ar-H), 7.76 (3H, Pam/pxKo2bidy, 8.1
and 8.45 (2H, br, 2 x's, NH), 8.95 (1. H br t, NH; HPLCG-Ms (ESI): niz
317 [MtH +; Rt = 1.82 mn. 20 Exanple

2'S 0 w0 0a/ B TP RTIPE Sl oS Bl o PR MIBREE e s

a TFA sdfAmige-ar(1-meghylylchd S-teuahdraro- 5- [cideAmino-2-(1- benzylplperldm-4-yl-

Ceter anone iR RERezs AV BTRIRL Y] Doa R Eeineraue mayfbrEly ) 1Y

267 [ Hpetharmne— 0.65 nmin. 5 Exanple 152-yl)methanone

[ 4- Ami no- 2- (pi peri di n-4-ylam no)-thiazdl -5-yl]-(3-benzyl oxyphe I)dlrret ha
none H2 O H H S ONHg | e conpound was obtained as a ;
' 3- N N
- 2 yl am no] pi per e- 14{car oxylu idtert- butyl

starting fr

benzyloxyb t -

ester, th met hod descri hed™¥'n Exanpl e N3. SHPLG M5 (ESI): mz
Rt

409 [IVHH]+ 2 33 mn. Exanple 16
[ 4- Am no- 2- (3-am nopropyl am no)thi azol -|5-yl ] -(3-benzyl oxyphenyl ) net hanone
NH2 / @ [N-Anhlno HZNbenzylbipéﬁﬁ-@-yléiniﬂfh)e t 1 ({3442 onine-8Aa,Mdifucrbberizogil as a| TFA

salt, staetl r;"o'%ll] (38 n&%&%fb—hae%lprgétﬁérgo%b thiazol-2-ylamino]propyl}carbamic acid

U)

tert-butyl ester

NH,
N S Y H,C (o} I\II \ (@]

HC 1 O

(3-{4-Amino-5-[3-(2-chlorothiazol-4-yl- 1-{3-[4-Amino-5-(3-hydroxybenzoyl)-
methoxy)benzoyl]thiazol-2-ylamino}propyi)- thiazol-2-ylamino]propyl}pyrrolidin-2-
carbamic acid ferf-butyl ester one

Y Q
CH, O N . O/\<\/S _\"\ NH,

\ N— |
L PN X Q1
e B TS Y o

(o)

N-{3-[4-Amino-5-(3-benzyloxybenzoyl)thia- 1-{3-[4-Amino-5-(5-chlorothiophene-2-car-
zol-2-ylamino]propyl}acetamide bonyl)thiazol-2-ylamino]propyl}pyrrolidine-
2,5-dione

H,Cc N
NH,
8 N
(0] ° 4\_\ N NHz
/\© ° ﬁ%sj%ﬂm
)

(o)




benzyl oxybenzoyl )t hi azol - 2- yl am no] propyl }carbam c acid tert-butyl ester,
and using the nethod described in Exanple 13. 1H NMR (300 IVHz; DWMSO d6):
81. 85 (2Hyvodddis@H2), 2.83 (2H, dd, CH2)03.33 (2H, br, CHPCI/DK2085082H, s,
OCH2), 6.58 (3H, br s, NH3), 7.11 - 7. ﬂ? (9H, m Ar-H), 7.95 (2H, br s,
NH2), 20 8.80 (1 H, br t, NH); HPLCGMS'(ESI): mz 383 [MtH +; Rt = 2. 30
m n. WO BRARUMACEHL OSITANRNETPORS 40 The foll owi ng conpounds are al so

wi thin the scope of the present invention:

[ 4- Amino-2-(1-nethyl -1, 2,5, 6-tetrahydro-

[ 4- Ami ndAssayYhbenzyl pi peri di n-4-yl - pyridin-3-ylam no)thiazol -5-yl ] phenyl -
am no)t hi azol - 5 &5 chl or ot hi ophen- net hanone 2-yl)nmethanone NH2 P\ NHz
\ "SClL ~N- %@% BoK-Bbyatast gempeund yas s@w?ﬁwﬁ@gﬁmmm SK3hiand)a
{3-[4- A I 5n éﬁwtﬁlaéél derived Q@ﬁ%@/\l\/&h the followmg amino acid sequence:

thlazol b on éPé

t hi a?ol - 2 yI a Q%EQOEDEEEH‘@TH butyl ester NH2 O _ N N -
NH2 \ / H3C (91 brié? Glsﬁ éﬁ@a%lnkub#@&'@ﬂ%%l\ﬁﬁb iat%'ér/d OaQF rz%g%ncantratlo sof

( 3- { 4- A no- 5- 3q(12 chl orot hi azo m no- roxybenzoyl ) -
met hoxy)iBEreeEpPPYRctinag liffer contaimingd)- ]me) P)labele ATP, 10 mM magnesium acetate, 8

thi azol -@rnhieps PRl 26003 D, 0% eR dithiothreitol and 0.03% Triton-X100 for 60 min at
room temperature. The reaction was performed using 96-well plates. The reaction was ter-
10 minated by adding 13 pl 2% phosphoric acid to each well, and 10 pl was spotted onto P30
paper which was washed 4 times in 0.5% phosphoric acid to remove non-incorporated
%p_jabeled ATP. After drying the radioactivity was counted in a Wallac. Dose-response pro-
files were generated, and the ICs, value for inhibition of GSK-3 by the test compound was
calculated using a four-parameter logistic function.
15 The following compounds inhibited GSK-3 with an IC5, value lower than 1 pM:
Examples 3, 5, 6, 7, 9 and 10.
From the foregoing, it will be appreciated that, although specific embodiments of the
invention have been described herein for the purposes of illustration, various modifications
may be made without deviating from the spirit and scope of the invention as defined by the

20 appending claims.



carbamc acid tert-butyl ester one \YCI NNH2 O-~\\-S NNH2 ¢ H3 O~\ N
HI O~px hHSHI CC HHSOO O

N { 3- [ 4- ANDroABI8EB- benzyl oxybenzoyl )t hi a- PCT/DK02/00508
1-{3-[ 4- Ami no- 5- (5-chl or ot hi ophene-2-car- zol -2-yl am no] propyl }acet am de
bonyl ) t hi azol - 2-yl am no] propyl } pyrrol i#ne- H2 5-dione NNNH O HSN
0 O-N H-</ S1 / S\ C 0 W 03/011843 PCT/ DK02/ 00508 41
PHARNMA L METHODS Assay (1) Inhibition of GSK-3 by a test conpound
was evalluAtcecthposnagf thegamer@dkrmygld (ind a gl ycogen synt hase derived
substrate with the follow ng am no acid sequence: 5

YRRAAVPPSPSL SRHSSPHQS( P04) EDEEE- NH2. In brief, GSK-3(3 was incubated with

35 pM substrgt d varying concentrations of test conpound in a buffer
cont ai nifgp@’ %& | ed AYP, 10 nmM magnesi um acetate, 8 mM MOPS pH
7.0, 0.2 2ED 1//% di't hi ot hrei tol and 0.03% Triton- X100 for 60 nin at
roomterrperature eaction was perfornmed using 96-well plates. The

reaction was ter 10 m nat ed by adding 13 pl 2% phosphoric acid to each
wel 15 and 10 pl was spotted onto P30

wherein
A is a valence bond or Cs-alkylene,

10 (i) R" and R?, together with the nitrogen atom to which they are attached, form a 5 to 7 mem-
bered non-aromatic ring, which ring may optionally contain a double bond, and which ring
may optionally contain a further nitrogen atom, and to which ring is attached two groups R*
and R® which are independently selected from

15 e hydrogen,
® 0XO,

e Cy¢-alkyl, Cas-alkenyl, Cos-alkynyl,
20
which may optionally be substituted with one or two substituents independently se-
lected from hydroxy, halogen, cyano, nitro, -NR°R’, -C(=0)NR°R’, -OC(=O)NR°R’,
-OCH,C(=O)NR®R’, C,.¢-alkoxy, -C(=O)OR®, -C(=0)R®, -NHC(=0)R?, -CHF;, -CF3,
-OCFs, -OCHF5, -OCH,CF3, -OCF,CHF,, -SCF;, -SR?, -S(=0)R®, -S(=0):R’,
25 -S(=0)2NH,,

wherein R® and R’ which may be the same or different independently are selected
from hydrogen and C,.s-alkyl, or R® and R’, together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two

30 further heteroatoms selected from oxygen, sulphur and nitrogen,



paper which was washed 4 tines in 0.5% phosphoric acid to renove
non-incorporated 33P-1abeled ATP. After drying the radioactivity was
count ed iwoasMadshac. Dose-response pro- files were gener atred/pknmoioke | C50
value for inhibition of GSK-3 by the t ét conpound was cal cul ated using a
four-parameter |ogistic function. fol |l owi ng conpounds i nhi bited

GSK- 3 t h d 10.
From t\rllme fo?endgmcésl3 B-&%[déﬁ(% ﬂ@%@oag)bac?se%h eq‘%ﬂ"&y @a%wl aﬁ%lg/uq?f 6‘38@?'?‘%‘ o
enbodi nents ¢ etﬂH@’l hetarearyt-Gr-aligw, b dwterdeysiy-Caedlkle api- 61 $akoxyh € poygoses
f illustrat t ng from
Che spi it e tPEREH’ nERMC iRy, CipheitrotRiFCiiraltel) -CEM BN
clai ms. WO 03CGQ) WODBIBKOEQ(B@%&HOQOVLGQ@@'BC% -heteropgyidant, the
| f I \Y S
8glngﬁge bg;g“gfcsgl&ygloa{ﬁw éh&e%l%&l C%B h@e@%@l fsog h%r('el %Y%ééhg ni trogen

atom to whi chSthﬁ&é%m%Wle %@&bh@wcwlﬂrm a5to 7 nem bered non-aromatic
ring, which ring may optionally contain a double bond, and which ring my
optionally contain a further nitrogen atom and to WhICh ring is attached

two groups RavhegginittRIiIngtneikties ray optiopelhtlemsubstitéedwittednd todhmegSubstitderdgen,

oxo, Cl_6- alr{ﬁ\éhen%ﬂg s@lleE%BWoglsl%{&gﬁ éﬁgégﬂd g arfo? nitfdl %R@ylcgp(?}e ! y be

substituted wt endentfTy se-

hyddBxy, hal 0geFONRIRG,-OfiH-EFOINRIRRE; e-atkpmyﬂkmm" Le 25T NFN}HU(—O)RB

To0rs, O P BRE O S Reh R §OHAR 0B G %%%"%%% o,

'S(— )2R?, -S(= O)zNHz,

wherein R® and R® which may be the same or different independently are selected

15 from hydrogen and C,-alkyl, or R® and R®, together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur ahd nitrogen,

and R®is hydrogen,

20
(i) or R" is hydrogen, -C(=0)OR'"?, -C(=0)R", C,-alkyl, aryl-C,.¢-alkyl, Cs.s-cycloalkyl-
Ci¢-alkyl, heteroaryl-C,g-alkyl or Cs-heterocyclyl-C4_g-alkyl,

wherein R is Cy-alkyl, C,¢-alkenyl or C,¢-alkynyl, which may optionally be substituted with
25  one or two substituents independently selected from

hydroxy, halogen, cyano, nitro, -NR''R"?, -C(=0)NR''R"?, -OC(=0)NR"'R?,

~OCH,C(=O)NR"'R", C,¢-alkyl, Co¢-alkenyl, C,¢-alkynyl, C;-alkoxy, -C(=O)OR",

-C(=0)R", -NHC(=O)R"", -CHF,, -CFs, -OCF3, -OCHF,, -OCH,CF,, -OCF,CHF,,
30 -SCF;3, -SR", -S(=0)R", -S(=0),R"", -S(=0),NH,,

wherein R"" and R which may be the same or different independently are selected

from hydrogen and Cy-alkyl, or R"" and R, together with the nitrogen atom to which

they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
35 further heteroatoms selected from oxygen, sulphur and nitrogen,



25 -S(=0)2NH2, wherein R6 and R which may be the same or different

i ndependently are selected from hydrogen and Cl1_6-al kyl, or R6 and R7,

t oget her wiDtob/o113e3 ni trogen atomto which they are attachedr/mmemms3 to 8
menbered cyclic ring optionally containing one or two 30 further

het er oat ons sel ected from oxygen, sul p‘f‘l‘hr and nitrogen, WD 03/011843

PCT/ DKO2/ 00508 43 aryl, C3_8-cycloal kyl, heteroaryl, C3_8-heterocyclyl,
aryl - Cl. 6- al kyI C3_8- cycl oal kyl - C1_6-al kyI heteroaryl Cl_6-al kyl,

C3_ 8- hetasd Réyand W ag1c@ngttedto fanmy togetheswith A@nyl thecgitregery etom and carbon

aI kyI C h r \V al koxy,
]akﬁrry %L‘ﬁ%ﬁve q@fhgﬂ by %ﬂoal a?ﬁéﬁoé{a t%%ﬁgmt ggrrggr %ﬁ drbibiicngto

0) @hich ringtie AlaShEH VO grcwpaﬁ/l” anGRY @hih a}emdﬂp@adww selegteddtont oar y| |
-O “8-heterocyclyl, -Saryl, -S C3 8-cycloalkyl, -Sheteroaryl,
-S-CB_8-heterocyclyl, wherein the ring noieties may optionally be
substituted Wydilogeme to three substituents independently selected from
hydr oxy, hal ogen, cyano, nitro, -NR8R9, -C(=0) NR8R9, 10 -OC(=0) NR8R9,
- OCH2C(=O) NR8R9, Cl_6-al koxy, -C(=0O)OR8, -C(=O R8, -NHC(=O) R8, -CHF2, -CF3,
- OCF3, - OGHF2xo0,- OCH2CF3, -COCF2CHF2, -SCF3, -SR8, -S(=OR8, -S(=0) 2R8,
-S(=0 2NH2, wherein R8 and RO which may be the sane or different
i ndependently are selected 15 from hydrogen and Cl_6-al kyl, or R8 and R9,
t ogedher wt IC LakyhiCLe-atkenylaCopalkynwwhi ch they are attached, forma 3 to 8
menbered cyclic ring optionally containing one or two further heteroatons
sel ected from oxygen, sul phur and nitrogen, and R3 is hydrogen, 20 (ii) or
Rl i s hydr ogevhjch- rﬁéy:@)tra'%n}/ be ﬁibsﬁi)mﬁd)mtlﬁneﬁerawmsbbstamgﬁts ([teperalekiy se-

g g (r:\)e/:f L?glzi%it‘iﬂ ﬁggrgr%ﬂalo%gy%ﬁﬁy Néﬁglé(y&ﬁl(&b{)'ﬁwpéz 6- al kenyl or
czbe a|t kyn%/l ~OBtH@)NRTR/®, ooomcadd))wm?v%tmg:amouye¢(=v®;0R15,2-E(@m)R1br tvxf
NI R1S " o MBE RRIRG DM oty i PGP R PR e “HEE Ry

C2 6-al kenyl -S(@E)B“aJS(yO)@R,”, GEOAHoxy, - O(=0 OR11, - (=0 RL1,
-NHC(=O R11, -CHF2, -CF3, -0OCF3, -OCHF2, -OCH2CF3, -OCF2CHF2, 30 - SCF3,
_SR11, -S(=OR11, -S(=0 2R11, -S(=0) 2NH2,

wherein R'® and R which may be the same or different independently are selected

from hydrogen and Cs-alkyl, or R" and R, together with the nitrogen atom to which
20 they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,

¢ aryl, Csg-cycloalkyl, heteroaryl, Css-heterocyclyl, aryl-Cys-alkyl, Cs.s-cycloalkyl-
C,.¢-alkyl, heteroaryl-C.s-alkyl, C;s-heterocyclyl-Cqs-alkyl, aryl-C4s-alkoxy, Css-cyclo-
25 alkyl-C,¢-alkoxy, heteroaryl-C¢-alkoxy, Cs.s-heterocyclyl-C, s-alkoxy, -C(=0)-aryl,
-C(=0)-Cs s-cycloalkyl, -C(=0)-heteroaroyl, -C(=0)-Cs.s-heterocyclyl, -O-aryl,
-0-Cjg-cycloalkyl, -O-heteroaryl, -O-Cj.s-heterocyclyl, -S-aryl, -S-Cj.s-cycloalkyl,
-S-heteroaryl, -S-C;s-heterocyclyl,

30 wherein the ring moieties may optionally be substituted with one to three substituents
independently selected from

hydroxy, halogen, cyano, nitro, -NR''R®, -C(=O)NR''R™®, -OC(=O)NR''R'®,
-OCH,C(=O)NR''R®, C,.¢-alkyl, C,¢-alkenyl, Ca.g-alkynyl, C,¢-alkoxy, -C(=0)OR",



wherein R11 and R12 which nmay be the sane or different independently are
selected from hydrogen and Cl1_6-al kyl, or R11l and R12, together with the
ni trogen Woasoi4hi ch they are attached, forma 3 to 8 mempxewdyClicC
ring optionally containing one or two 35 further heteroatons selected from
oxygen, sul phur and nitrogen, WO 03/ 014843 PCT/ DKO2/ 00508 44 and R2 and R3

are connect ed-toLor el t tr ar bon
at om respecﬁ(\/gl){;,’{nyd gﬁ{ g‘fza:éelﬁatta Iebgzmié 5(9@|qu7 Q?% dp:

non- ar onat i c-SCgy-SRY7, WHO:)R1 |-$(g0);§R ét—S(f@)@di‘ld;V\o groups R13 and R14 whi ch
are independently selected from5 hydrogen, oxo, 10 Cl1_6-alkyl,

C2_6-al kenyl, C2_6-al kynyl, which may optionally be substi t ut ed vmth one or
t Wo subst i t uehesi ROepeRitwhich nsy-bd e seuhefor diffetend insiependentiy gesselegietho,

P o R ARy,
OCHF2 - OCHR @ 2ire alROR2GHBE a-33GR3NembREd cyclicsing Opkamally-cgitaiyirrarmss or two

S IHRER GBS MR s ety O Terent

together with the nitrogen atomto which 20 they are attached forma 3 to

8 mnbe{ii@?{)g%“ igfﬁzr i n(fq} lﬁﬁ)? 58 ﬂ%l 4a¥nec QMIﬁér@hﬂﬂ%éb%ﬁga{tgtéw selteUtreP ti‘l%Fn hydro-

het er oa oxygen, sul phur

C3 39cygémaCl@;(D)ORi%tCHFGaR‘ﬁlandCie—alldybt erocyclyl, aryl-ClL.6- aI kyl ,

C3_8-cycl oal kyl - Cl1_6-al kyl, heteroaryl-Cl_6- aI kyl,

C3_8-heterocycl yl - Cl. 6- al kyI aryl - C1_6- al koxy, C3.8-cyclo-

aI kyI Qlhé6rein REXy C1.hratkgr Opg- qikerfyloBCaA allsyayy, mmmomqmwbqsumt@edawmxy,

%gé{ g Wq%u'b@tuéﬁs%d%}%ﬁ&% I}K%Iect&%% het er oar oyl ,

eroc cycl oal kyl, -0-heteroaryl,
-OC8 8 heterocyclyl -S—aryl -S-C8 8- cycl oal kyl, -S— het er oaryl ,

- S heteo 30 whe n o1 kly be

sub |tut ed \E/\W‘f'ﬁ %‘3'%8“1%(?@%%2@005@lﬁtzoti}gn?% %eogehcri%%s _Q@Nsr\‘emlf%ct ed from

hydr oxy, hal eQeH.CEPINRTRA] Cy galkemcﬁmoaz‘t:ee(@pwfymﬂp(- -1 7R18,

- OoH2(=0) NR?&']' 8 66F3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCF3, -SR%, -S(=0)R%, -S(=0),R®,
-S(=O)2NH2,

20 e wherein R® and R?' which may be the same or different independently are selected
from hydrogen and Cy.s-alkyl, or R® and R?', together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,

25 and R®is hydrogen,
B is a valence bond, -C(=0)-, -S(=0)- or -S(=0)~,

Dis
30
e hydroxy, halogen, cyano, nitro, -NRZR?, -N(R®)OR?%, -C(=O)NR*R?,
-OC(=0)NRZR?, -OCH,C(=O)NR*R?, C-alkoxy, -C(=0)OR?, -C(=0)R%,
“NHC(=0)R%, -CHF, -CF3, -OCF3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCFs, -SR%,
-S(=0)R?, -S(=0),R%, -S(=0),NH,,
35



, Cl1.6-al kyl

, C2.6-al kenyl, C2.6-al kynyl, Cl.6-al koxy, -C(=OOR 1 WO

03/ 011843 PCT/ DK02/ 00508 45 -C(=O R17, -NHC(=O)R17, -CHF2, -CF3, -OCF3,
- OCHF2, -WOHM3@FB43 - OCF2CHF2, -SCF3, -SRl17, -S(=0O R17, - SPeDm&2/DH0508
-S(=0) 2NH2, wherein R17 and R18 which g@y be the sane or different

i ndependent |

y are selected 5 from hydr

en and C1_6-al kyl, or R17 and R18,

toget her i t fyrbhsin REX 4RORS WRidhThéPoiMeGimd SUTAER fidhBRAEKlY osdbated to 8

menbered cyclic ring optiona

| y contal ni ng one or two further heteroatons

sel ected fr offoBxysEegensandPusralivh @ IR anshRH, togethey with thenitseaenriomie whickay be

the sane or

_C(:O)mlg -

C2_6- al kenyl

erern

i Ff i t - .
i/ O AR AL SBR t Sery i Ooses
figthechereataps gelectas frem aagend sulpbHaaNdNiFedubst i t uted with

or tywo substituents independently selected from 15 hydroxy, hal ogen,
cyano, nitro, -NR20R21, -C(=0O NR20R21, -0OC(=0) NR20R21, -OCH2C(=0) NR20R21,

Cl_6- al koxy,

Cy.elky, Oz@lkenyl( SoyaRMY!.- NHC( =O) R20, - CHF2, - CF3, - OCF3,

- OCHF2, - OCH2CF3, -OCF2CHF2, -SCF3, -SR20, -S(=0 R20, -S(=0 2R20,

- S(=0) 2NH2,

20 wherein R20 and R21 which may be the sanme or different

one

i ndependent | whighgngepplicnelly be substitweth wifeoneerdwosubstiivengs seleetegRiromaing R21,
together wt e Al 1 15 C loh (— et dp2sf orma 3 to 8
A hé\béé@?ﬁ%hﬁgf]@?} INRARES !@;rg ORI E.GH( 6?5!& 2

menbered cyclic’ting

op contai’ning one or’ two

er heteroat ons

sel 88t ed fr onPEkyGERINRIIRGh Gr.c-atkaxni-CHYOR™, 26 MR RNHS(HRIB odeF2B i s a

cyano. i r o-CFReI5Ey 3O Gp DB} B OCRICHB5E3 7 OB SR

- OCH2C( =0) NRESRED;NIL. 6- al koxy, - C(=0) OR22, -C(=0)R22, - NHC(=0) R22, - CHF2,

- CF3, - OCF3,
- S(=0) 2R22,

15

20

25

30

35

- OCHF2, -OCH2CF3, -OCF2CHF2, -SCF3, -SR22, -S(=0O R22,
-S(=0) 2NH2, 35 WD 03/011843 PCT/ DKO2/ 00508
wherein R* and R® which may be the same or different independently are selected

from hydrogen and Cye-alkyl, or R?* and R®, together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,

aryl, Css-cycloalkyl, heteroaryl, Cs¢-heterocyclyl, aryl-C;¢-alkyl, Cs g-cycloalkyl-
C,.¢-alkyl, heteroaryl-C, s-alkyl, Cs.g-heterocyclyl-C4.s-alkyl, aryl-C.¢-alkoxy,
Cs.s-cycloalkyl-C,.s-alkoxy, heteroaryl-C,s-alkoxy, Cs.s-heterocyclyl-C4.¢-alkoxy,
-C(=0)-aryl, -C(=0)-Css-cycloalkyl, -C(=0)-heteroaroyl, -C(=0)-C;.s-heterocyclyl,
-O-aryl, -O-Cs.g-cycloalkyl, -O-heteroaryl, -O-C;.s-heterocyclyl, -S-aryl,
-S-C;.s-cycloalkyl, -S-heteroaryl, -S-Cs¢-heterocyclyl, -NH-aryl, -NH-heteroaryl,

wherein the ring moieties may optionally be substituted with one to three substituents

selected from

o hydroxy, halogen, cyano, nitro, -NR®R?, -C(=0)NR®R¥, -OC(=0)NR*R?,
-OCH,C(=0)NR*R?, C,.¢-alkoxy, -C(=0)OR?, -C(=0)R*, -NHC(=O)R?,
-CHF,, -CF3, -OCF3, -OCHF;, -OCH,CF3, -OCF,CHF,, -SCF;, -SR%,
-S(=0)R?, -8(=0).R**, -S(=0)zNH;,

wherein R? and R*” which may be the same or different independently are se-
lected from hydrogen and Cys-alkyl, or R® and R¥, together with the nitrogen



46 wherein R22 and R23 which may be the sane or different independently are
selected from hydrogen and Cl.6-al kyl, or R22 and R23, together with the
ni trogen Woasoi4hi ch they are attached, forma 3 to 8 mempxewdyClicC
ring optionally containing one or two further heteroatons selected from
oxygen, sul phur and nitrogen, 5 Cl_6-H kyl, C2_6-al kenyl, C2.6-al kynyl,

whi ch may opti onal *o% %ewﬁgﬁ)ﬁ%e tay%?ﬁc\g@&,[}@gagé §%%‘5%§%&|qub%pﬁgﬁﬂgt ed
- {e

from hy- droxy, ogen, cyan
- OC(=0) NR24R25, 10ontélﬁlﬂ©(3(ne®)rmmﬂMEr heterogtansksslgs mem@)xm sulplyr-andRo 4,
- OCF3, -OCHF2, -OCH2CF3, -OCF2CHF2, - SCF3,

- NHX(=0) R24, %Itr e ; .
- SRo4, - S(=0) Roa, MgEe 2R24 -S(=0) 2NH2, wherein R24 and R25 which may be
the sane or different |ndependently are selected 15 from hydrogen and

Cl_6zal kyl, or R2 a , t the nitrogen atomto which they
are 3ttached, form" Q%y@g ﬁ@ 8%603wa 'ic ring optionally containing one
or two further het eroat ons sel ected from oxygen, sul phur and nitrogen,

aryl, C3_8-cycloa :

C3y8 cycl oal iyl W‘% %3? ;{ﬁkﬁgﬁ%}] @g@;&ﬁ%&&?’&]tﬁ/izuﬁftﬁuen@séeif{fbm
C3_8- het erocycl yI hgmrogyenalggen eyanb-rdito, GNBF % yC(=0)NR*R? OC(-O)NR R
C3_8-cycl oal kyl - 2dp28 7 0 DX (=Q)R? 28
C3_8- het erocycl yI ?%Q%NR#@ % g[lﬁ}g(ycé%)@&q z CQA;R8 cyc (é)ﬁyf

- C(%0) - het er oar oyI—CHFQ(G@ -—Q@F&-Q@I‘E&O@ﬁd’lzﬁﬁ, -O0F-@k: -SCB. 3R cycl oal kyl ,

-0-heteroaryl, %Cﬁ ( 0) ryI -S- C8_6-cycl oal kyl ,
-S-heteroaryl, -S héet ero%l y : aryl - NH het er oar y! , 25 wher ei n
the ring noieties may optionally be substituted with one to t hr ee
“&(20 NReoRe7, - e %*w%"%%@%é@“@%%&%@@@e%r’“‘"ép@"ie”*‘%%*gé

- O(=0) OR26, - O =0)de&] fromiHgarsQpRand C:e-akpi20r RERBA Rixtpumsther @itrthe mtrmc:Fs
- OChgCHR2, - SCF3, Ouhich %ey@rg%ﬁ??heﬁféﬁ)\ 26 8 i ﬂe%wgghc r%%ﬁbﬁal@ZG

and 7 whi ch mayaltoo e sane-or erent i ndepen re sé- 35 | écted
from hydrogen and o@mtaﬁmagda(r}dt?rtwpfmraﬁférmﬂs sdg@tpﬁérpm/waem [sEIPALE a¥hen WO
03/ 011843 PCT/ DKog(tpo%ggs

o aryl, Csg-cycloalkyl, heteroaryl, Cs.s-heterocyclyl, aryl-Cq.e-alkyl, Csg-cyclo-

20 alkyl-C,.¢-alkyl, heteroaryl-C,.¢-alkyl, Css-heterocyclyl-C,.-alkyl, aryl-
Cy.c-alkoxy, Cs.s-cycloalkyl-Cy.c-alkoxy, heteroaryl-C,.¢-alkoxy, Cs.s-hetero-
cyclyl-C.e-alkoxy, -C(=0)-aryl, -C(=0)-Cs.s-cycloalkyl, -C(=0)-heteroaroyl,
-C(=0)-Cs-heterocyclyl, -O-aryl, -O-Css-cycloalkyl, -O-heteroaryl, -O-Cs.s-
heterocyclyl, -S-aryl, -S-Cs.s-cycloalkyl, -S-heteroaryl, -S-Cs s-heterocyclyl,

25 |
wherein the ring moieties may optionally be substituted with one to three sub-
stituents selected from hydroxy, halogen, cyano, nitro, -NR*R*,
-C(=0)NR¥R¥, -OC(=0)NR¥R®', -OCH,C(=0)NR*R*', C1.¢-alkyl,
Cag-alkenyl, Coe-alkynyl, Cy.e-alkoxy, -C(=0)OR®, -C(=0)R¥, -NHC(=O)R¥,

30 -CHF,, -CF3, -OCF3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCF3, -SRY,
-8(=0)R¥, -S(=0),R*, -S(=0).NH_,

wherein R® and R*' which may be the same or different independently are se-
lected from hydrogen and Cys-alkyl, or R* and R*, together with the nitrogen
35 atom to which they are attached, form a 3 to 8 membered cyclic ring optionally



47 atomto which they are attached, forma 3 to 8 nenbered cyclic ring
optionally containing one or two further heteroatons sel ected from oxygen,
sul phur awo o3pitssd®gen, 5 o Cl1_6-al kyl, C2_6-al kenyl, C2_6-rarkprugiopseshi ch
may optionally be substituted wth one or two substltuents selected from
hydr oxy, hal ogen, cyano, nitro, - NR28RD, - C(=0) NR28R29, - 0OC(=0) NR28R29,

- OCH2C( O)NR28R29 1. 6-al ko - = - =

_CHF2, -CF3, - Q %ﬁﬁ&&ﬁ%@&o&%@@%ﬁgw %Q'Sﬁ@i’g}m&
- S( :O) 2R28, -S( Ohﬁn‘dlgar,\, wherel n R28 and R29 which nay be the sane or
different independently are se- |ected from hydrogen and Cl_6-al kyl, or R28
and R29, together with the nitrogen 15 atomto which they are attached,
form a RithdhéSprorisb dat thecgarhpaundimgst opttheonal | y cont ai ni ng one or two further
het eboat ons sel ected from oxygen, sul phur and nitrogen, o aryl,

C3_8-cycl oal ?Kﬂq:etgr oaryl, C3_8-heterocyclyl, aryl-Cl_6-al kyl,

C3_8-cycto-N g NG, al kyl, heteroaryl-Cl. 6-al kyl,
C3_8- heterogycl yl
al

I'aryl - Cl. 6- al koxy,
C3_8-cycl kyl -Cl_6-a het er oaryl - C1_6- al koxy, C3_8-hetero-
cyclyl -Cl_6-al koxy, -@=0-aryl, -C(=0 -C3 8-cycl oal kyl,

-C(=0 - heteroaroyl -C(=0-C8 8 het erocyclyl, -0-aryl, -0O C3.8-cycloal kyl,
- 0- het het :
S het erbdiges ango%c%oag?% BB o G i B hee o

opti onalthe;selmamﬂasﬂad:amheailymcbéptauesalbthel'ﬂoée sub- stituents sel ected from

hydr1 xy, hal ogen, cyano, nitro, -NR3OR31l, -C(=0 NR30R31, -0OC(=0) NR30R31,
OCHZ2C(=0) NR30OR31, C1_6-al kyl, C2_6-al kenyl, C2_6-al kynyl, Cl1.6-al koxy,

- C( =0 ORB0, confpouhl) Eedhrdlngxlidﬁda@) RIDereB0R2 DR’ are O hydBRfe®), and RS2

- OCH2CF3 LHE2 O R30, -S(=0) 2R30, -<( O)2NH2,

wher ei n %TS) %‘ff% cHsﬁﬁg(%ﬁe%tﬂglaﬁﬁe or different independently are

se- lected fromhydrogen and C1_6-al kyl, or R30 and R31, together with the

G R B R Rl 2 o ¢ reered vl

4. A compound according to claim 1 wherein R® is hydrogen, and R" and R?, together with

the nitrogen atom to which they are attached, form a ring

Il?
N R
5
3w (Fe (e
N ’ N / ,
| |
20
wherein R* and R® are as defined in claim 1.
5. A compound according to claim 4 wherein R* and R® are independently selected from
hydrogen, Ci¢-alkyl, phenyl-Cs-alkyl and oxo.
25

6. A compound according to claim 5 wherein R* is hydrogen or Cy.¢-alkyl, and R®is hydrogen

or 0Xo.



48 containing one or two further heteroatons sel ected from oxygen, sul phur
and nitrogen, with the proviso that the conpound nust not be 5 H N-/N\
N~ NHZ F wOoam11se3 | as any optical or geonmetric isoner or PCamKm®oios form
t hereof including m xtures of these or a pharmaceutically acceptable salt
thereof. 10 2. A conmpound according td9%laim 1 wherein R2"and R3 are both

hydrogen,, and RL is -C(=0) , 3 | i } iiml. 3. A
conpounZ' ’%E%?%nﬂg?cf?)rd&%l%at?ﬁ%%ﬂ%ﬁ%ﬁ%&lﬁﬁoﬁlgﬁ%ﬁ%wﬁz’fgébﬂfﬁé%{”gﬁorrpound
accor di thg riiteogeh atom 1o whieh ¢hiay aR8 altscheddioogeartingand R1 and R2, together with
the nitrogen atomto which they are attached, formaring R&A NR4 R4 RS
RS 50or NR (NN 20 wherein R4 and R5 are as defined in claiml. 5 A
conmpound ording to claim4 wherein R4 and R5 are independently sel ected
from hydrogen, Cl_6-al kyl, phenyl-Cl_6-al kyl and oxo. 25 6. A conpound
accordi ngNto claim5 wherein R4 is hydrogen or Cl_6-alkyl, and R5 is
hydrogen/ or Oxo. WO 03/011843 PCT/ DKO2/ 00508 49

5
8. A compound according to claim 1 wherein R? and R?, together with A and the nitrogen

atom and the carbon atom, respectively, to which they are attached, form a ring

10
wherein R, R"® and R" are as defined in claim 1.

9. A compound according to claim 8 wherein R? and R?, together with A and the nitrogen
atom and the carbon atom, respectively, to which they are attached, form a ring

15

wherein R', R"™ and R™ are as defined in claim 1.

20 10. A compound according to claim 8 or 9 wherein R' is hydrogen, Cy¢-alkyl, phenyl-
Cys-alkyl or -C(=0)OR®, wherein R' is as defined in claim 1, and R™ and R"™ are inde-

pendently hydrogen, Cy¢-alkyl, phenyl-C4¢-alkyl or oxo.



7. A conpound according to claim4 wherein R3 is hydrogen, and R1 and R2,
together with the nitrogen atomto which they are attached, forma ring N
O 5 8. Avoaspoismzl according to claiml wherein R2 and R3pcramgaciesoswith A
and the nitrogen atom and the carbon gégm respectively, to which they are
attached, forma ring RL N R13 R14 or 3 R14 10 wherein R1, R13 and R14
are as dgf i ' Went it FOWR 1 b&Yoft T (cbFDHID, G abERRI R*MNd
R3, togcejf'hlé%?\%p? ﬂniggdr?? “ﬂ%teogﬂ?@r ogen%gﬁ%%gg%rg?he c-(abr(bgzgat%mm R

r espect iandIRy/; atedydfagen. t hey are attached, forma ring 15 Rl 1 N R13 Rl14
wherein R1, R13 and R14 are as defined in claiml1l. 20 10. A conpound
according to claim8 or 9 wherein Rl is pggro en, Cl.6-al kyl, phenyl -

Cl_6- al Khd AsempoyndyarRIdng ichelpiel hwherein B', &S ane R @ekihydogemi m 1, and R13 and
R14 ?re i nde- pendently hydrogen, Cl_6-al kyl, phenyl-Cl_6-al kyl or oxo. WD
03/ 011843 PCT/ DKO2/ 00508 50 11. A conpound according to claim 10 wherein
Rl i s hyld 8gempound axcoginy to1amy-eriesfithe pragedingclaimtowvharaing s Greliyifds:. 12. A
conmpound according to claim1 wherein Rl, R2 and R3 are hydrogen. 5 13. A
conmpound according to any one of the preceding clainms wherein Ais

Cl_6- al kil Arpempounyd agcosding tuelaimte whereingh tsdn%tlg“}ﬂﬁﬂ? onelfpler®in A i s nmethyl ene
or ethylene. 10 15. A conpound according to claim 14 wherein A is ethylene.

10  15. A compound according to claim 14 wherein A is ethylene.
16. A compound according to any one of the preceding claims wherein B is -C(=O)-.

17. A compound according to any one of the preceding claims wherein D is Csg-cycloalkyl,
15 heteroaryl or aryl, which may optionally be substituted as defined in claim 1.

18. A compound according to any one of the preceding claims wherein D is Css-cycloalkyl,
heteroaryl or aryl, which may optionally be substituted as defined in claim 1, but not in the
positions adjacent to the point of attachment of D to B.

20
19. A compound according to claim 17 or 18 wherein D is cyclopropyl, thienyl or phenyl,
which may optionally be substituted as defined in claim 1.
20. A compound according to claim 17 wherein D is cyclopropyl.

25

21. A compound according to claim 17 or 18 wherein D is thienyl, which is substituted with

halogen.

22. A compound according to claim 17 or 18 wherein D is phenyl, which is optionally substi-
30 tuted with

e hydroxy, halogen,

« heteroaryl-C,-alkoxy, aryl-C,¢-alkoxy, wherein the ring moieties are optionally sub-

35 stituted as defined in claim 1.



16. A compound according to any one of the preceding clains wherein B is
-C(=0-. 17. A conpound according to any one of the preceding clains
wher ei n DVvD3@BI8&83 cycl oal kyl, 15 heteroaryl or aryl, whi eaTmago2zopiosonal |y
be substituted as defined in claim1. 18. A conpound according to any one
of the preceding clains wherein Dis (;531_8-cycl oal kyl, heteroaryl or aryl,
whi ch may optionally be substituted as defined in claim1, but not in the
positions adjacent to the point of attachnment of Dto B. 20 19. A conpound
accor di 29. A compauinu dctomingli® aidirmr2s wheein  is pbeoy mbyshl is optionally ulstitugteny | |

whi ch ound
accor di R8s Bk b pE AR B g RS ot Zy'%égi@'?%"'a"zéﬁ?n%sg@rﬁé‘d’@
accor di dgfitea inlcRirm117 or 18 wherein Dis thienyl, which is substituted with
hal ogen. 22. A conpound according to claim 17 or 18 wherein D is phenyl,
which is optionally substi- 30 tuted with hy drox%/ hal ogen,

het er oalzﬂl A Campeuridancprding tpl cladh 23 witdcein P iswihenyi which is $Uhﬁ@tutﬁ§|%th| heszyr e

opti ona sub- 35 stituted as defined in claim1. WO 03/011843

PCT/ DKOQ)%OSOB 51 23. A conpound according to claim 22 wherein D is phenyl
which is opti onal |y substi tuted wth hal ogen or benzyl oxy, wherein the

(10 1018t e0br DS Beck S SNPLh oSl hY 446128 30 aifbiSthulek bAL ™ 1

5 24. A |ng erern Isp

subg0i tlpbendorwth benzyl oXy. 25. Use of a conpound according to any one of
the clains 1 to 24 as a pharmaceutical com 10 position. 26. A

phar maceuti cal conposition conprising, as an active ingredient, at |east
one com26pAlphdrnaaDeotlaial ngMmpasitimycapneising, ahan attiverimgredieot, aweasigv@emm-w th one

or nore p%nr% I8 F\g & Ayyoneaoq’(fﬁéa&lgm& ﬁ:)ai4rtb§étﬁer%|tl"%<ﬁé & 5BfeSohalmaceutically
acceptable carriers or excipients.

15
27. A pharmaceutical composition according to claim 26 in unit dosage form, comprising from

about 0.05 mg to about 1000 mg, preferably from about 0.1 mg to about 500 mg and espe-
cially preferred from about 0.5 mg to about 200 mg of the compound according to any one of
the claims 1 to 24.

20
28.Use ofa compound of the general formula (I'):

R\ A \( I ("

wherein
25
A is a valence bond or C,¢-alkylene,

(i) R" and R?, together with the nitrogen atom to which they are attached, form a 5 to 7 mem-
bered non-aromatic ring, which ring may optionally contain a double bond, and which ring
30 may optionally contain a further nitrogen atom, and to which ring is attached two groups R*

and R°® which are independently selected from

e hydrogen,



27. A pharmaceutical conposition according to claim26 in unit dosage form
conprising from about 0.05 ng to about 1000 ng, preferably from about 0.1
ng to abowD 03001843y and espe- cially preferred from about @®CHI/DRp20e508boUL
200 nmg of the conpound according to any_one of the clainms 1 to 24. 20 28.
Use of a conpound of the general formnu 2 (I''): 1T HRNNNHS (I') R IR
s-~ B-D wherein 25 Ais a valence bond or Cl1_6-al kylene, (i) Rl and R2,
together with the nitrogen atomto which they are attached, forma 5 to 7
mem ber edenaxearomatic ring, which ring may optionally contain a double
bond, and which ring 30 may optionally contain a further nitrogen atom
and to which ring is attached two groups R4 and R5 which are independently
sel ect ed f»org skafidi, Qyevalked, G34-8k18A3 PCT/ DKO2/ 00508 52 0Xxo0,

Cl_6+al kyl, C2_6-al kenyl, C2_6-al kynyl, 5 which may optionally be

subsﬁ tuted with one or two substituents independently se- lected from
hydr oxy, hal ageech may apiignatly be sybstiNRERNith o orMdRGBS jtueBS(ndepaiRBRTY se-

B e o O e

- s((]I =0) 23|Hzt | m@mcmmmna CRE-altkoixy, h Ofe) RS, {O(}eoyaegﬁ\lldﬁ(ﬂﬂw,eﬂéﬁ -Cga,R

i ndependen Yq m en 6 c%%e QL 6 an :
toget her with %{fe ?ﬁﬁggﬂcﬁdﬁ?’i td(?lﬁj\ﬁgﬂg S?E@y%r eng ached, )ggr’m a3to8
menti@€r ed cycl-8¢0)Mig,, opti onal |y contai ning one or two 15 further

het er oat ons sel ected from oxygen, sul phur and nitrogen, aryl,

C3_8-cycl oal kyl, heteroaryl, C3_8-heterocyclyl, aryl-Cl_6-al kyI
C3_8-cycl oal Wyﬂerem R® and R” which may be the same or different independently are selected

from hydrogen and C.¢-alkyl, or R® and R’, together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
15 further heteroatoms selected from oxygen, sulphur and nitrogen,

e aryl, Cag-cycloalkyl, heteroaryl, Css-heterocyclyl, aryl-C,¢-alkyl, Cs.s-cycloalkyl-
Ci¢-alkyl, heteroaryl-C,¢-alkyl, Css-heterocyclyl-Ci.¢-alkyl, aryl-C4.¢-alkoxy, Cs.s-cyclo-
alkyl-C,.s-alkoxy, heteroaryl-C;¢-alkoxy, Cs.s-heterocyclyl-C4.s-alkoxy, -C(=0)-aryl,

20 -C(=0)-Cag-cycloalkyl, -C(=0)-heteroaroyl, -C(=0)-Cs s-heterocyclyl, -O-aryl,
-O-Csg-cycloalkyl, -O-heteroaryl, -O-Cj s-heterocyclyl, -S-aryl, -S-Css-cycloalkyl,
-S-heteroaryl, -S-C;.s-heterocyclyl,

wherein the ring moieties may optionally be substituted with one to three substituents

25 independently selected from hydroxy, halogen, cyano, nitro, -NR°R®, -C(=O)NR°R®,
-OC(=0)NR®R®, -OCH,C(=O)NR®R®, Cy.c-alkoxy, -C(=0)OR?, -C(=0)R?, -NHC(=O)R?,
-CHF, -CF3, -OCF3, -OCHF,, -OCH,CF3, -OCF,CHF2, -SCF3, -SR?, -S(=0)R?,
-S(=0);R?, -S(=0),NH;,

30 wherein R® and R® which may be the same or different independently are selected
from hydrogen and Cj¢-alkyl, or R® and R®, together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,

35 and R%is hydrogen,



Cl_6-al kyl, heteroaryl-Cl_6-al kyl, C3_8-heterocyclyl-Cl_6-al kyl,
aryl - Cl_6-al koxy, C3_8-cyclo- al kyl-Cl_6-al koxy, heteroaryl-Cl_6-al koxy,
C3_8- het ewoapolaghs C1_6- al koxy, -C(=0 -aryl, 20 -C(=0 - C3_gcmpKoaabiogl ,

-C(=0O) - heteroaroyl, -C(=0-C8_8-heterocyclyl, -0-aryl, -0 C8_8-cycloalkyl,
-0-heteroaryl, -O C8_8-heterocyclyl, -%aryl, -S-C8_8-cycloal kyl,
-S-heteroaryl, -S C3 _8-heterocyclyl, wherein the ring noieties my

optionally be substituted w tn) one to t hree substituents 25 independently
sel ect ediifar Ghisipiregep, -GHEONIRN, -CFAIR" Gictale]. arxeBRrRaRIkY.Ga2yNRBIY;

- OC(=0) N8| 7O Clh&e =fEO OR8, - A(=0) R8,

- NHC( :q%%y!’%%lgéw 3 b‘%&@k@&&ﬁ%& - OCF2CHF2, - SCF3, - SR8,
-S(=O R8, -S(=0) 2R8, -S(=0) 2NH2, 30 wherein R8 and R9 which may be the
samegor \diff; i n e S i NEHAMG B8 sapstitddd Gl Ky .
or R ar\fg{e%ﬁ%%&ﬂg%%\j&?ﬁg{k%éylgj{r?r?ggg(ﬁwé’ﬁgﬂﬁ gﬁ%opcﬂ{ ?hef are attached,
form a dneersvarsutistituedtsdndapendentiygelsgiaddm | y cont ai ni ng one or two
further heteroatons selected from oxygen, sul phur and nitrogen, 35 and R3

i s hydrogen, WD 03/011843 PCT/ DK02/ 0(1)15928 53 (i i1) Lor Rl is hydrogen,
- C(=0) OR10, -hgdrogy,ethgeaicyanal e, -N& R % eCEINRGR - -CS(BONR R kyl -

Cl.6-al kyl, h ) 5-al | Ca.8ahet e oy, - - 15
wherein R10 i g i@gfcﬁf\lﬁﬁﬁ ’%ﬁegﬂg,’%ﬁ%ﬁw’ %26 %I-Salst’gglga@o\i\(gi ck(lznjg?f ’

op][ i16naljl %/ beCéﬂ%))Rf1i, tNHEGQIR 'h -Cldine -©frs, tQRF=s fBSHF ¢ u ¢ CF?:?@%E et | 32/

sel ecte ro r , .da eNg(L 0, _opl -NR11R12, -C(=0O) NR11R12,
-0C(=0) NRllerI%,Bh’-%é(:giNi m?ﬁu@?”c&%%ﬁgf’, C2_6-al kenyl, C2_6-al kynyl,
Cl. 6-al koxy, -C(=0)OR11, 10 -C(=OYR1l1l, -NHCG(=OR11, -CHF2, -CF3, -OCF3,
-OCHF2, - OCHAGfeRein Rﬁﬁn%%l a“néﬁvmcﬁ%z V\glb% F\%&me‘ mc‘(dT‘@ra;lt]imdép%('\i:‘Q_)t R2ld selected

-S(=0) 2NH2, erein f émbe the same or different

i ndependent | yiroar kydsegascanscCrefalish anRIr arER “alpgetber it theymitrogan atem tawhicR1 2,

t oggkher wit i t i AR 3to
5 rasber ed oyl erRERAE RrRlEFE bt N MY ofichal) ttfaing ohoorid

het er oat ons dJetther hetgrdatoms sxipgied froguppyaen. safphunand Bifeaen.and R2 and R3 are
connected to form together with A and the nitrogen atom and carbon atom
respectively, to which they are attached, a 5 to 7 nenbered non-aromatic
ring to angRiand RS aré epnriestedtte farne thoethsr yito Aandrhe nilpgerePmMANe pargeR:

i ndependaq(%,l %sﬁ@clti@&ﬁqg thrié;hrfhey are attached, a 5 to 7 membered non-aromatic ring to
20  which ring is attached two groups R'® and R which are independently selected from

e hydrogen,

* 0XO,
25
e Cyg-alkyl, Cos-alkenyl, Coe-alkynyl,

which may optionally be substituted with one or two substituents independently se-
lected from hydroxy, halogen, cyano, nitro, -NR'°R'®, -C(=0)NR'R™,

30 -OC(=0)NR™R", -OCH,C(=0)NR™R'®, C,¢-alkoxy, -C(=0)OR"®, -C(=O)R",
-NHC(=0)R"®, -CHF>, -CF3, -OCF3, -OCHF,, -OCH,CF3, -OCF;CHF,, -SCF3, -SR™,
-S(=0)R5, -S(=0),R", -S(=0),NH,,

wherein R'® and R'® which may be the same or different independently are selected
35 from hydrogen and Ci.e-alkyl, or R™ and R", together with the nitrogen atom to which



hydr ogen, oxo, 25 C1.6-alkyl, C2.6-alkenyl, C2_6-al kynyl, which may
optionally be substituted with one or two substituents independently se-
| ect ed frwmodpdrsexy, hal ogen, cyano, nitro, -NR15R16, - C(2OrnRBRI®S 30
- OC(=0) NR15R16, OCHZC( O) NR15R16 Cl. §- al koxy, -C(=0 OR15, -C(=0 R15,
- NHC(=0O) R15, -CHF2, - - OCHFZ, 4 - OCH2CF3, - OCF2CHF2, -SCF3, - SR15,
- S(=0) R15, :

(=0 - 3haAre %%chedsfag)%@"fg8 e‘?éd"c;gﬂéruzg‘(é%tf&%@uy%ﬁéln an%rW

same or different ependent are ecte from hydrogen a

Cl. 6- al kyl, dwthr@wemtmﬂsglg@ Hé'iO"W\PXMQeE‘,WIWf pogaiyogedm t o whi ch WD

03/ 011843 PCT/ DKO2/ 00508 54 they are attached, forma 3 to 8 nenbered
cyclic ring optionall éﬁcont ai ning one or two furt her heteroatons sel ected

from oxygen, anl ghueycwatkyhinetesessyl, Cs.ahsterocrdyl sargh@l.crlkWy Cas-¢ystogikylar yi |,

C3_8gzhet erocygsl
hel efoar yl - yééyaufyl ‘We@rc&é}l—@ 62%'@0%3 ((:ﬁ% t% @Wé@zf E“ﬁk/' Qgﬂ% Gé%logyaq R C}édo'
C3_8-cycl o- &y @Ik%alhatexqawlk@teaimw@aﬂet@oeym,e-alkoxy, -C(=0)-aryl,
C3_8-heteroc 1 kyl
-C(=0) - het erga@r(é@lgr%fﬁgwwc%bﬁ&hte%%%B% q( OFg : gc@l%}g@]c;cl oal kyl ,
- 0- het er oar y|-O- C&@sloakhlet@metemryu —O-Css-hﬁtprocydﬂ 6%88'1 cPcTaayripalkyl,
-S-heteroaryl g @?48 )| 10 wherein the ring noieties may
?33 Q%Y&é Xlly ;
ettt ut

optionally be s to three substituents |ndependently

sel 48t ed from hydroxy, hal ogen, cyano, nitro, -NRL7R18, -C(=0) NR17R18,
- OC(=0) NRL7R18, 7 %f é E@l

C2_6-al kynyl &é@the le@% aﬁ%}b & ?Qie]d \%bﬂ lté(@%éﬁu'o-s t&:ﬁﬁgts

-CF3, - mC@QBFQent'y &]qg@iﬁ’mn CIZFZCHFZ -SCF3, -SR17, -S(=OR17,

-S(=0 2R17 -S( =0) 2NH2, wherein R17 and R18 whi ch may be the same or

di fferent mdependently are sel ected 20 from hydr 0gen and Cl 6-al kyl, or
R17 and R18, hydwyhalogsnt eyanhenitit NRJER aCGHRNR (RT.cRC(EQUYRARE, at t ached,

forgsa 3 10 SoERTBRIGRRNEH IE 1IN QRGLIRAR! EY.-SRANR A Lk BHE-QEOINRY,
-C(=0)R", -NHC(=0)R"", -CHF,, -CF3, -OCF3, -OCHF, -OCH,CF;, -OCF,CHF,
-SCF3, -SR"", -S(=0)R", -S(=0),R", -S(=0),NH_,

wherein R and R'® which may be the same or different independently are selected

20 from hydrogen and C,.¢-alkyl, or R' and R, together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,

(i) or R" and R? which may be the same or different independently are selected from hydro-
25 gen, -C(=0)OR" -C(=0)R" and C,.¢-alkyl,

wherein R is C,¢-alkyl, Cze-alkenyl or C.s-alkynyl, which may optionally be substituted with
one or two substituents independently selected from

30 e hydroxy, halogen, cyano, nitro, -NR®R?!, -C(=O)NR®R?!, -OC(=0)NR*R?,
-OCH,C(=0)NR*R?, Cy¢-alkoxy, -C(=0)OR%, -C(=0)R%, -NHC(=0)R?, -CHF,
-CF3, -OCF3, -OCHF3, -OCH,CF;, -OCF,CHF,, -SCF3, -SR%, -S(=0)R¥, -S(=0),R%,
-S(=0)zNH,,



further heteroatons sel ected from oxygen, sul phur and nitrogen, (iii) or Rl
and R2 which nmay be the sane or different independently are selected from
hydr o- 25woen/01188€& =0 OR19 - C(=0) R19 and Cl_6-al kyl , wher eiPeTRED2i08508
Cl_6-al kyl, C2_6-al kenyl or C2_6-al kyn , which may optionally be

substi t ut ed with one or two substltue S |ndependently sel ect ed from 30

oo =0 et REGAIRs R iy malse ‘zﬁ e e
-CF3, -OCF3, f:mmogemdz@%al yl R21 er wgm@ nltrger@tpm(jo which
- S(=0) 2R20, &8)A0bed %Qnoagé B%éﬁf’e?’ntf 2 Qﬁﬁ@wéﬁﬁna%cﬁ@ﬁh Io eB’F’{%vcﬁ”d

R21 whi ch may e the samg or erent 1nd are rom
hydr ogen and fmihqshatel@atomeselmdér@m pygent hend wirpgern he nitrogen atomto
which they are attached, forma 3 to 8 nenmbered cyclic ring optionally
cont ai ni ng gne or two further heteroatonms sel ected from oxygen, sul phur
and ni t rgdRi,is bydingerR3 i s hydrogen, B is a val ence bond, -C(=0)-, -S(=0)-
or -S(=0)2-, 10 Dis hydroxy, halogen, cyano, nitro, -NR22R23,

-N(R22) OR23, - C(=0) NR22R23, -0OC(=0) NR22R23, -OCH2C(=0) NR22R23,

Cl_6- al Kbisa valetice@paR22(=0)5(-SGPR 25 -S(=AMS( =0) R22, - CHF2, - CF3, - OCF3,

- OCHF2, -OCH2CF3, -OCF2CHF2, -SCF3, -SR22, 15 -S(=0 R22, -S(=0) 2R22,
-S(=0) 2NH2, wherein R22 and R23 which nay be the sane or different

i nddPendeist |y are selected from hydrogen and Cl1_6-al kyl, or R22 and R23,
together with the nitrogen atomto which they are attached, forma 3 to 8
menbered cyclic ring optionally contalnlng one or two 20 further

het er oat oms ey dbldgeoncysopgritro, NRIRIT-NERGARY, -RMNR?RE, 6- al ky! |

C2. 6- al kenyl y e 2t i4U wi th one or
two substi tuentgi'émﬁzéfg’dbﬁ%l(%w%ﬁd’r %y%g (’3 O%I'?:ya dé bﬁ@tzro
-NR24R25, - C- Nemm)ﬂééscHFeecE@)mmmHFg, -OCHECF5GOIRERES -SCEs, 6SBf?koxy,

ST B R 0 T 0 e e

wherein R* and R* which may be the same or different independently are selected

from hydrogen and C,.¢-alkyl, or RZ and R%, together with the nitrogen atom to which

they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
20 further heteroatoms selected from oxygen, sulphur and nitrogen,

e Cis-alkyl, Cos-alkenyl, Cos-alkynyl,

which may optionally be substituted with one or two substituents selected from hy-

25 droxy, halogen, cyano, nitro, -NR#*R%, -C(=0)NR*R?, -OC(=0)NR*R?,
-OCH,C(=0)NR*R?%, C¢-alkoxy, -C(=0)OR*, -C(=0)R*, -NHC(=0)R*, -CHF,,
-CF3, -OCF3, -OCHF,, -OCH,CF3, -OCF,CHF,, -SCF,, -SR*, -S(=0)R*, -S(=0),R%,
-S(=0)2NH,,

30 wherein R and R® which may be the same or different independently are selected
from hydrogen and C..¢-alkyl, or R* and R%, together with the nitrogen atom to which
they are attached, form a 3 to 8 membered cyclic ring optionally containing one or two
further heteroatoms selected from oxygen, sulphur and nitrogen,



-S(=0) 2NH2, 30 wherein R24 and R25 which may be the sane or different

i ndependently are selected from hydrogen and Cl.6-al kyl, or R24 and R25,

t oget her wiDtob/o113e3 ni trogen atomto which they are attachedr/mmemms3 to 8
menbered cyclic ring optionally cont alg ng one or two further heteroatons
selected from oxygen sul phur and nitr é} WO 03/ 011843 PCT/ DKO2/ 00508 56

aryl . C3_8; cyelioa] ké&‘gl'oa'kgt eRRaN), cg%ﬁ?eﬂae; fc}ylalkﬂr%'a-&éloémﬁl kyl,

C3_8-cycl oal K et’eroary
C3_8-heter oc@le';ﬂlkymle'@r%ﬂdﬂ1 e-a#wCs@ihe@arawcb'kQ; e-alkyl aryl-C,.¢-alkoxy,

C3_8-cycl oal kyl ycﬁ;l&%k@ O)é}koxi?q{e?éé?é‘%glb ecg-lf(@(yab QPﬁ%(’cerocyclyl -Crralkoxy,

C3_8- heterocycl | oal k ?/

-C(=0) - heter o@(-‘@/)l-aryl , Q(=0)- chﬂlm}ér-ﬁéﬁmﬂtemgr oyl =@(=A)-Ces- a-hetel’OCyC yl,
8-cycl qal . _ 3l If le. aryl

-S—% 8-cycl ogl I OCOB @aﬁ@@ o heterg @‘é cEetr%Féggé%iyy 5-d Tﬂl—l—

- NH het er oar y$-Ca. a\ﬁy@l@dk}ﬂ 131'@6t¢f0ﬁ§'l rrSrCéstsrl’@éefﬁWWbpMY'cﬁMl TN/H'BéteéQ?é)é't ituted

with one to three substituents selected from 10 o hydroxy, hal ogen, cyano,
nitro, -NR26R27, -C(=0) NR26R27, -OC(=0) NR26R27, -OCH2C(=0) NR26R27,

CL_6- al koxy, Whefeinjiering, moiefiesanap eptionaiiiche sytrgitited withme ta thres subgitpents

- OCHF2, - %g]: edfidfr2CHF2, - SCF3, -SR26, -S(=0) R26, -$§( O)2R26

- S( O)2NH2 V\}1ere| n R26 and R27 which nay be the sane or different
|ndé9endently are se- |ected from hydrogen and Cl1_6-al kyl, or R26 and R27,

together with the hga,tog(gtl R Bomw@l_ﬂlpazetr\heycp.rcgr\@tz@chgq;( =HNRPRe’3 to 8

menbered cyclic ri l cont ai ni n further he eroat ons

’
sel ected from oxygekH: G-lCﬁNBr & 12Ny -6t @Rg @(EQS)Raﬁ RYHC(RE™ al kenyl |
C2_6-al kynyl , whi CBHﬁHMchtogﬁ gmg w@bﬁ; Ubet,BHED -88F,, 05R®WO

substituents sel ected”f al ogen, cyano, nitro, -NR28R29,
C( =0 NR28R29, - OcB&0) Rﬁz@@@ 2R @ﬁa@dz(l\&@ NR28R29, " Cl1_6- al koxy, - C(=0) OR28,
%)) R28, -NHC(=0O R28, -CHF2, -CF3, -Q0CF3, -OCHF2, - OCH2CF3, - OCF2CHF2,
-SCII -SR28, -S(=0) R28, -S(=0) 2R28, -S(=0) 2NH2,
whereln R% and R% which may be the same or different independently are se-

lected from hydrogen and C,-alkyl, or R® and R¥, together with the nitrogen

atom to which they are attached, form a 3 to 8 membered cyclic ring optionally

containing one or two further heteroatoms selected from oxygen, sulphur and
20 nitrogen,

o Ciealkyl, Cos-alkenyl, C,s-alkynyl,

which may optionally be substituted with one or two substituents selected from

25 hydroxy, halogen, cyano, nitro, -NR*®R?, -C(=0)NR*R?, -OC(=O)NR*R?,
-OCH,C(=0)NR*R?®, C,_¢-alkoxy, -C(=0)OR%, -C(=0)R?, -NHC(=0)R?%,
-CHF,, -CF3, -OCF3, -OCHF,, -OCH,CF;, -OCF,CHF,, -SCF3, -SR?%,
-S(=0)R%, -S(=0),R?, -S(=0),NH,,

30 wherein R? and R? which may be the same or different independently are se-
lected from hydrogen and Cy¢-alkyl, or R® and R*, together with the nitrogen
atom to which they are attached, form a 3 to 8 membered cyclic ring optionally
containing one or two further heteroatoms selected from oxygen, sulphur and
nitrogen,

35



30 wherein R28 and R29 which may be the same or different independently are
se- lected fromhydrogen and Cl1_6-al kyl, or R28 and R29, together wth the
ni trogen watosmtses whi ch they are attached, forma 3 to 8 memacedogclic
ring optionally containing one or two urther heteroatoms selected from
oxygen, sul phur and nitrogen, 35 WO O%/011843 PCT/ DKO2/ 00508 57 o aryl,
C3_8-cycl oal kyl , Q .., -
C3_8-cycl o- al kyI %é}i% ac%lbialkﬁ?’%ég%gﬁ I-ch:gétéﬂxgcﬁ{/)dm@ﬂ i Oglscyclo

C3_8- heterocycl yl atkyl'@mallrow het@rpgwyl-C@&alsylackzowerocyclyl -C1¢-alkyl, aryl-

gjcﬁyfyg'log' o SaRPlR 6L dibakAR Mlaely Srebrstice, Sk et gherero-

- C(=0) - het er oar oylcyclg- 016(85‘@}(%6@(%9}1@13/&2r@b@’r@ale-cydealb)" 1C(-0) -heteroaroyl,
-0 G _8-cycloal kylg t%%%%’ié?@é%'yi -o%@-@c @&&JéH@YQbYAetemMr BlLCss-

-S-B_8-cycl oal kyl , eter ocycl yl rein the ring
moi eties rmay opti dwterecyclyle- S;;@B@L,t‘StQEaEQYCW—IkW sheetewanhr §eC@dEﬁter§P¥°(|¥J’ent s

sel ected from hydroxy, hal ogen, cyano, nitro, -NR3OR31, 10 - C(=0) NR30R31,

- OC(=0) NR30R31, -OCH2C(=0) NR3OR31, Cl1_6-al kyl C2_6- al kenyl 02 6- al kynyl
CL. 6- al koxy, - O =@heredvthe ring-rayietiss, mayprtiosafEpsubsTigtgdwith @F%to ®ersyb-

- OCHF2, - OCH2CF3, ufdehd 'R®) 2R30,
-S(=0) 2NH2, 15 vvhespel n %ﬁ%?ﬁét%ﬂzﬁydr ﬁRﬁQIWgen %S/a'r@ ﬁﬁ;b%vlglﬁgrﬁ di f f erent

i ndébendent | y ar e -6EO)NBREREY -PEGR r%ge@ci’hﬁ(@)f\@5kﬁ1 sa¥YL.R30 and R31,
together with the d taTk%Q a%l?yrﬁy‘i Wiy LPORIFS° AYAROY NHODRS Lo 8

menbered cyclic rlﬁ tal ni one or ther heteroatons

sel ected from oxyg@HFz,sGFethCFan@CHﬁz,t &gt Fs,Z@CEsC'VlEisI SﬁESyaﬁ'ﬁ optical or

geonetric isoner QgdPRwOr r.b RBoOL figof including mxtures of these or
a pharmaceutically gtcgept Ie?sal tgﬁljgr edf for the preparation of a
phar maceuti cal conposition for the treatnent of diseases, disorders,
synqlﬁgmes and congjye}GRR? ‘E\Afllncf’hr}n?y Qé‘lﬁé'srah%rbr‘?flﬁéi-\%gr'ﬁ n?dép‘én@&ﬁ@fdré:b@ 25

of a conpound as defined in claim28 for the preparation of
phar maceut i cal coﬁected from hydrogen and C,¢-alkyl, or R* and R*, together with the nltrogen

atom to which they are attached, form a 3 to 8 membered cyclic ring optionally
containing one or two further heteroatoms selected from oxygen, sulphur and

nitrogen,
20
as well as any optical or geometric isomer or tautomeric form thereof including mixtures of
these or a pharmaceutically acceptable salt thereof for the preparation of a pharmaceutical
composition for the treatment of diseases, disorders, syndromes and conditions, wherein an
inhibition of GSK-3 is beneficial.
25

29. Use of a compound as defined in claim 28 for the preparation of a pharmaceutical com-
position for the treatment of diseases, disorders, syndromes and conditions related to GSK-
3.

30 30. Use of a compound as defined in claim 28 for the preparation of a pharmaceutical com-
position for the treatment of diseases, disorders, syndromes and conditions, wherein growth
factor induced inhibition of GSK-3 is insufficient.



position for the treatnment of diseases, disorders, syndronmes and conditions
related to GSK- 3. 30 30. Use of a conpound as defined in claim?28 for the
pr epar at iwp oaform4phar maceuti cal com position for the treaCmaK0200508

di seases, disorders, syndrones and cong'ti ons, wherein growh factor

i nduced inhibition of GSK-3 is insuffitfent. WO 03/011843 PCT/ DK02/ 00508

58 31. Wseyof ofy E%B&}Ha,das%ﬁﬁ%g mﬁmﬂ HePréshrhiin drfpHRhARSSAEAIRNRT 2

pharmaceut| cal com  position r the treatnent of diseases, disorders,
syndr onPésitipr far driireatmast of Wirenpses, digioydess, syadromes apd CPRIAINSH Wheied glyco-

abnor ma'giehin?e"‘t?bg{isﬁexhkﬁ@a%orﬁnaﬁﬁw?ou”d as defined in claim28 for the

preparation of a pharmaceutical com position for the treatnent of
di seases, disorders, syndrones and conditions, wherein glyco- gen synthase

I's ipgsulshi gkeptl Xorﬂﬁ&%n\ﬁgatsg%ﬁng@in diSifh ﬁ; fo?tl‘%cﬂ?@éﬁl’%n?@f.aqﬂ{ef;crt‘ﬂﬁé’edti@alcdo?ﬂ-m 28

for the preparation o armaceuti cal com 10 position for the treatnent
of di se&osifon firdhe tieatmentssf direoness disatrass RindreEs and genditieny, whereinglye bl ood

gl ucose yo34yntHs&e %ﬁnéﬁﬁfb@ﬁ’ﬂ?'&l&ﬂa?@rﬂ.defi ned in claim28 for the preparation

of a pharmaceutical com position for the treatnent of hyperglycem a. 15
35. Use of a conpound as defined in claim28 for the preparation of a

phar nmac éa,g'g Ug@b; Qgg@p@ﬁﬂiﬁsi RAink@In A %ge f%E‘EH@EﬂFépaﬁétidncﬁ%a %%rﬁgé&ti%l ®m-

conpound as defin aim28 for t reparation of a pharnmaceuti cal
com1020 pesi§pr fasrihe Beatngat of diseeses diserders, syngrogies Bad sgnditigns ipxalvipg elg-

conpoung, d fBchsen claim 28 for the preparation of a pharmaceuti cal
com pos?ﬁ%otﬂ&; o@ ﬁ]e treatnent of type 1 diabetes. 25 38. Use of a

conpound as defined in claim28 for the preparation of a pharnmaceuti cal

com  posgist ;08 of ? Ef)ﬁ@&éﬁéﬂreﬁg&egg% inlaj iof Yhe preharkih GeeH=nB8etial@dyn-one of

the preceding cla I'n conbination wth one or nore further
active @geitios fardhetreatonentafiyaerolyge@iset i ¢ agents, anti hyperli pi demic
conggunds, 30 antiobesity conpounds and anti hypertensive conpounds. 40.

Use of a conpound as defined in claim?28 for the preparation of a
phar mac &8t Veaf @ eampeissi asi dafinedin claim 2§ foathegerasation of pophasmase dicaless.

position for the treatment of IGT.

36. Use of a compound as defined in claim 28 for the preparation of a pharmaceutical com-

20 position for the treatment of type 2 diabetes.

37. Use of a compound as defined in claim 28 for the preparation of a pharmaceutical com-
position for the treatment of type 1 diabetes.

25  38. Use of a compound as defined in claim 28 for the preparation of a pharmaceutical com-

position for the treatment of obesity.

39. Use according to any one of the preceding claims 28 to 38 in combination with one or
more further active agents selected from antidiabetic agents, antihyperlipidemic compounds,
30 antiobesity compounds and antihypertensive compounds.

40. Use of a compound as defined in claim 28 for the preparation of a pharmaceutical com-

position for the treatment of Alzheimer’s disease.
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conbi nation with one or nore further agents for the treat- nent of

Al zhei merwe odiossase. 42. Use of a conpound as defined in ecair280308r t he
preparation of a pharmaceutical com 55€osi tion for the treatnent of

bi pol ar di sorder. 43. Use according to“claim42 in conbination with one or

more fuiy .hgg?l 88800 Frdéﬂ?mﬂ@ i BRibinaiBR With fonBioP Rlofd futhEPAGERMs fot thettfbatA

met hod for the treal ner di seases, disorders, syndrones and conditions,
wher ei n mant of Agheimersfliseasessk- 3 i s beneficial the nmethod conpri sing

adm nistering to a subject in need thereof an effective anmount of a
compound as defined in claim28. 45. The nethod according to claim44,

wher ei n 4Ehdsepfaepmpelngdasdefined intdrimchigbtivPrerargiian of  ghafeaceuticalicamn 28 i s

in the 8GH6n W tihd PEARBRLUT bR diSBrder, about 2000 ng, preferably from about
0.1 ng to about 1000 ng and especially preferred fromabout 0.5 ng to about

500 ng per day.
43. Use according to claim 42 in combination with one or more further agents for the treat-

ment of bipolar disorder.

10  44. A method for the treatment of diseases, disorders, syndromes and conditions, wherein an
inhibition of GSK-3 is beneficial the method comprising administering to a subject in need
thereof an effective amount of a compound as defined in claim 28.

45. The method according to claim 44, wherein the effective amount of the compound as de-

15  fined in claim 28 is in the range of from about 0.05 mg to about 2000 mg, preferably from
about 0.1 mg to about 1000 mg and especially preferred from about 0.5 mg to about 500 mg
per day.



