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( CenBankrhBTRZ628K) or 2 and “Kp" are binding constants, which describe the binding of an

inhibitor to and the subsequent release from an enzyme. Another measure is the “ICsy” value,
which reflects the inhibitor concentration, which at a given substrate concentration results in
25 50 % enzyme activity.

The term “DP IV-inhibitor” or *dipeptidyl peptidase IV inhibitor” is generally known to a person
skilled in the art and means enzyme inhibitors, which inhibit the catalytic activity of DP IV or
DP IV-like enzymes.
30

"DP IV-activity” is defined as the catalytic activity of dipeptidyl peptidase IV (DP 1V) and DP
IV-like enzymes. These enzymes are post-proline (o a lesser extent post-alanine, post-
sering or post-glycine) cleaving serine proteases found in various tissues of the body of a
mammal including kidney, liver, and intestine, where they remove dipeptides from the N-



The term"QC activity" as used herein is defined as intranol ecul ar
cyclization of N-term nal glutam ne residues into pyroglutamc acid
(pd u") orwof20iduenm nal L-honogl ut am ne or L-phonogl utrmiimeoedodsAss
cyclic pyro-honogl utam ne derivative under |iberation of anmonia. See
therefore schemes 1 and 2. 25 Scheme B Cyclization of glutam ne by
QC WO 2010/ 026212PCT/ EP2009/ 061453 4  Scheme 2: Cyclization of
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terminus of biologically active peptides with a high specificity when proline or alaning form
the residues that are adjacent to the N-terminal amine acid in their sequence.

The term “PEP-inhibitor” or “prolyl endopeptidase inhibitor” is generally known fo a person
skilled in the art and means enzyme inhibitors, which inhibit the catalytic activity of prolyl
endopeptidase (PEP, prolyl oligopeptidase, POP).

"PEP-activity® is defined as the catalytic activity of an endoprotease that is capable to
hydrolyze post proline bonds in peptides or proteins were the proline is in amino acid position
3 or higher counted from the N-terminus of a peptide or protein substrate.

The term “QC” as used herein comprises glutaminy! cyclase (QC) and QC-like enzymes. QC
and QC-like enzymes have identical or similar enzymatic activity, further defined as QC
activity. In this regard, QC-like enzymes can fundamentally differ in their molecular structure
from QC. Examples of QC-like enzymes are the glutaminyl-peptide cyclotransferase-like
proteins (QPCTLs) from human (GenBank NM_017659), mouse (GenBank BC058181),
Macaca fascicularis (GenBank AB168255), Macaca mulatta (GenBank XM_001110995),
Canis familiaris (GenBank XM_541552), Rattus norvegicus (GenBank XM_001066591), Mus
musculus (GenBank BC058181) and Bos taurus (GenBank BT026254).

The term "QC activity” as used herein is defined as intramolecular cyclization of N-terminal
glutamine residues into pyroglutamic acid (pGlu*) or of N-terminal L.-homoglutamine or L-B-
homoglutamine to a cyclic pyro-homoglutamine derivative under liberation of ammonia. See
therefore schemes 1 and 2.

Scheme 1: Cyclization of glutamine by QC
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NH3 QC NH2 The term "EC' as used herein conprises the activity
of QC and QC-1i ke enzynmes as glutamate cyclase (EC), further defined
as EC actiwiotzg10/0Bbmzt erm "EC activity" as used herein iscidahonesias

i ntranol ecul ar cyclization of N-termnal glutamate residues into
pyroglutamic acid (pGlu*) by QC. See therefore schenme 3. Schene 3:
N-term nal cyclization of uncharged gl utanyl peptides by QC (EC

The term"QC-inhibitor"” "glutam nyl cyclase inhibitor" is generally

known to erson skilled.in the art and neans enzyne inhibitors,
whi ch in“rﬁafﬁ’ﬁle‘{S-r{vg’@ﬁﬂ%fgﬂqi%“%?s!'vmnﬁgyaﬁ aminyl “cycl ase (QC) or
its glutanyl cyclase (EC) activi t%/t, 15 Potency of QC inhibition In
light of the correlation with Bhi bi tion, bddiqPr ef erred
enbodi nents, the subject nethod aand nedical ugse utilize an agent with
an 1C50 for QC inhibition ?If 10 pMor |ess, Hﬂ%g suitably of 1 pM or
| ess, even nore suitably o 2NO\& or less or 0=t pM or |ess, or
most suitably 200.001 pMor |ess. |ndeets i nhibitors with Ki val ues
in the | ower mcronol ar, sui tabl y the ngnombl aryagnd even nore
suitably the piconolar rang ar e, cont—errrp’rat%\d; I\hus, while the
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The term “EC” as used herein comprises the activity of QC and QC-like enzymes as
glutamate cyclase (EC), further defined as EC activity.

The term “EC activity” as used herein is defined as intramolecular cyclization of N-terminal
glutamate residues into pyroglutamic acid (pGlu*) by QC. See therefore scheme 3.

Scheme 3:  N-terminal cyclization of uncharged glutamyl peptides by QC (EC)
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The term "QC-inhibitor” "glutaminyl cyclase inhibitor” is generally known to a person skilled in
the art and means enzyme inhibitors, which inhibit the catalytic activity of glutaminyl cyclase
(QC) or its glutamyl cyclase (EC) activity.
15
Potency of QC inhibition
In light of the correlation with QC inhibition, in preferred embodiments, the subject method
and medical use utilize an agent with an {Cs for QC inhibition of 10 uM or less, more suitably
of 1 uM or less, even more suitably of 0.1 uM or less or 0.01 pM or less, or most suitably
20 0.001 pM or less. Indeed, inhibitors with K; values in the lower micromolar, suitably the

nanomolar and even more suitably the picomolar range are contemplated. Thus, while the



WO 2010/ 026212PCT/ EP2009/ 061453 5 active agents are described herein,
for convenience, as "QC inhibitors"”, it wll be understood that such
nonmencl at uwe a0s/nex12i ntending to limt the subject of trE/EMV@AGidEN
to a particular mechani smof action. 5Mol ecul ar wei ght of QC
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500 g/ nole or |less, 400 g/nole or Iess suitably of 350 g/ nol e or

| ess, and,.ev nor e 300 nDIe or.
o ol o TS 8SeS RS Bl OGS 1565 BRI el L% Wrdgptood
ani mal , tbat $uzblnpmendamals, natbgending toaliphiy the dubjeehof thb dnveatorb®@en petieular
Obj ect qf éhr ﬁfgf” {t; observati on or experinent. The term

therapeu I ca t?ectlve anount” as used herein, nmeans that anount
of active conpound or pharmaceutical agent that elicits the
bi ol egi GakieQliar iﬁbﬂ@buﬁﬁﬁﬁﬂﬁse ina 15 tissue system aninal or
human beil ng sou% researcher, veterinarian, nedical doctor or
ot her cllpsieaerah, hQ/\ﬁpdhhlb'FRﬁ atihe sableeimethpdar prdicalcussyyihbe smatmadsales,

d' sease &f., #its ﬁfo%ﬁlap\ﬁ@?&stof 9@6&/910]3 or 1683, W%nﬁ%r&'lébs éth@bl%/%f 830 g/mole
pharnacei%ﬁcally acceptabl e" enbraces uman and erinary

use: ForOresSEnIoeVERE A pyiiablyiphPReanle @é?ﬂ%“ﬁ@&@"p?faﬁf’p@’m@ﬁﬁf I28®s a
veterlnarlly accept abl e conpound or a conpound acceptabl e in hunman
medi and health care. Thro out. the de tion and al
e 0 pr HECPh hiogy o8 Wi PRieE SGSitp B A T4 g malBivgh BOE fgbiy 2

al kyl griomn, wtlohadaﬂ)genahﬁbj&ta)fk@fdtmgntoutp}ser\emgn olGxpbriraéy| group, e.g.
C 4 alkyl 25 group. Al kyl groups may be straight chain or branched.
Sui t abl e al kyl groups include, for exanple, met hyl, ethyl, propyl
(e.g. n-Theolsyh “tecepestinelio pfféctive otopht’ (ae. uped -hetaity | medrsathBluambynt of active
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the definition of Exenplary 30 al koxy groups include
met hoxy,teé‘feﬁjoxy, propoxy (e g. n-propoxy), butoxy (e.g. n-butoxy),
pentoxy (e.g. n- pentoxy) hexoxy (e. g n- hexoxy) heptoxy (e.qg.

- hept ct. t t hi oal k
et ide AReRe et o Ser PRy SRR btk PruonRRR e
e.g .200F3:etermym¢ommamzmme EPRODBAOBEAERAIE &2eitabikkenlybogs @ ugerirearity.

a C2 4 c%g %tkle g&ﬂ#ﬁmdv&] rgggmoaéc@gptgtl}l n%anorﬂfdlg%lgn %ﬁﬁgart any

desired 1TocCation a not ‘contal n an kenyl
groups may be straight chal n or branched Exerrpl ary al kenyl groups
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doubl e hndand Brtkyony), pEtAUSS. n-pentyl), hexyl (e.g. n-hexyl), heptyl (e.g. n-heptyl) and octyl
(e.g. n-octyl). The expression "alk", for example in the expressions "alkoxy", "haloalkyl" and
"thioalkyl” should be interpreted in accordance with the definition of "alkyl". Exemplary
30 alkoxy groups include methoxy, ethoxy, propoxy (e.g. n-propoxy), butoxy (e.g. n-butoxy),
pentoxy (e.g. n-pentoxy), hexoxy (e.g. n-hexoxy), heptoxy (e.g. n-heptoxy) and octoxy (e.g.
n-octoxy). Exemplary thioalkyl groups include methylthio-. Exemplary haloalkyl groups
include fluoroalkyl e.g. CFs.

35 The expression "alkenyl", unless specifically limited, denotes a Ca.12alkenyl group, suitably a



10may be straight chain or branched. Exenplary al kynyl groups include
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30benzof uran, benzthi ophene, qui noline, isoquinoline, indazole,
benzi m dazol e, benzthi azol e, quinazoline and purine. The expression
"-al kyl ar yWwo,20umi2ens specifically limted, denotes an afylEre®idiues:
which is connected via an al kyl ene noiety e.g. a 0l1l4al kyl ene noi ety.
WO 2010/ 026212PCT/ EP2009/ 061453 8 The #&xpressi on "-al kyl heteroaryl ",
unl ess specifically imted, denotes a heteroaryl residue which is
connected via an al kyl ene nDiety e.g. a G _aal kyl ene nolety The term
"hal ogen’ or "hal o"

“C uor| ne . c¢chl orine ron ne
(B OO e e i, RGBT o nblet SpRATaI UM oda (51110 7 SPrHROY EPLP
substit ut/rmﬂelby)nphaemyir & (g.¢f e 2sortd) riag pttﬁ:ﬁwhére rdfldded ByedRroa dtbinﬂsbfgbﬁé%rom
denot es e bond ere t stere em s ot define
bonot m dESpHOT & GRRF ORI 5 RiFRSEH SRR ¢ Y plr RilloritE et Eirapg o
as: R140r rmné mdrmqimhysn'nlobdmyl)l\mbrem dnkeeorambrewield. 1a@pored.i ;airﬁa:uldniaﬂ or 2,

benzigm d&?ygélalszu trmlg"g%rﬁga}e reF)EB oeﬁyﬁﬂétg%a?o%%%h%ctédsﬁ}rﬁ%% ?l’rb Exemplary

equi val e erel
benzi ni dﬁ@pwclyhrgeoww@n@m"tgf ontﬁ@eteem ratdhendliidel derpabibling. {etrahydrofuran and

Ster ol SaRRidie, 24HY lexBiRSiENDhBIRIGEIACLRATE! Sorlinihd!twe! ALHES AHRDANG

are included I n the prese I nventio e conpou s accor
to this ’PWPBWH‘POF\”%&Q%@T%”GI eAstuntbgie seefificapxareme eaf | at dgr group s &

cycloalkenyl group (e.g. a cyclohexenyl group) wherein one or more ( g 1, 2 or 3,
10  particularly 1 or 2, especially 1) ring atoms are replaced by heteroatoms selected from N, S
and O. An example of such a group is dihydropyranyl (e.g. 3,4-dihydro-2H-pyran-2-yl-).

The expression “aryl”, unless specifically limited, denotes a Cq.12 aryl group, suitably a Ce.qo
ary! group, more suitably a Ce.g aryl group. Aryl groups will contain at least one aromatic ring

15  (e.g. one, two or three rings). An example of a typical aryl group with one aromatic ring is
phenyl. An example of a typical aryl group with two aromatic rings is naphthyl.

The expression “heteroaryl”, unless specifically limited, denotes an aryl residue, wherein one
or more (e.g. 1, 2, 3, or 4, suitably 1, 2 or 3) ring atoms are replaced by heteroatoms
20  selected from N, S and O, or else a 5-membered aromatic ring containing one or more (e.g.
1, 2, 3, or 4, suitably 1, 2 or 3) ring atoms selected from N, S and O. Exemplary monocyclic
heteroaryl groups having cne heteroatom include: five membered rings (e.g. pyrrole, furan,
thiophene); and six membered rings (e.g. pyridine, such as pyridin-2-yl, pyridin-3-yl and
pyridin-4-yl). Exemplary monogcyclic heteroaryl groups having two heteroatoms include: five
25 membered rings (e.g. pyrazole, oxazole, isoxazole, thiazole, isothiazole, imidazole, such as
imidazol-1-yl, imidazol-2-yl imidazol-4-yl); six membered rings (e.g. pyridazine, pyrimidine,
pyrazine). Exemplary monocyclic heteroaryl groups having three heteroatoms include: 1,2,3-
triazole and 1,2,4-triazole. Exemplary monocyclic heteroaryl groups having four heteroatoms
include tetrazole. Exemplary bicyclic heteroaryl groups include: indole (e.g. indol-6-yl),
30 benzofuran, benzthiophene, guinoline, isoquinoline, indazole, benzimidazole, benzthiazole,

quinazoline and purine.

The expression “-alkylaryl”’, unless specifically limited, denotes an aryl residue which is
connected via an alkylene moiety e.g. a C14alkylene moiety.
35



accordingly exist as enantioners. \Were the conpounds possess two or
nore chiral centers, they may additionally exist as diastereonmers. It
is to be uwoewsaadzt hat all such isonmers and 25m xt ur ecTntrRI®®514335 €
enconpassed within the scope of the present invention. WO

2010/ 026212PCT/ EP2009/ 061453 9 Prepardti on and isol ati on of

stereoi soners: Where the processes for the preparation of the
conpounds according to the invention give rise to a m xture of

stereoi sqners, these isoners pmay be separated b onyent i onal .
Cechni qUIE SREFFR0 BRSPS REBLr ool IR B Rhye e
pr epar edwvhich is @oemactdivia @ alkyledendbigiydunla Guakfleraresoistyray be prepared
either by enantiospecific synthesis or by resolution. The conpounds
may, for exanple, be resolved into their conmponents enantioners by

st andar dihtegetmihglogsn” & litdio"aemptigesffoprime (Frehtofinel {Glsérer womieei(Br)pai rs by
salt sformation with an optically active acid, such as
(-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p- 10

t ol uoyl -Thettgim @mieo” aefecs 1 Hiel wowrr-Nblz. fracti onal crystallization and
regeneration of the free base. The conmpounds may al so be resol ved by
formation of djastereoneric esters or amdes, followed by

chr omat of¥edpit ehew srkstituiRd yRbhepdnisiess tagtirher¥. chiral auxiliary.

Al ternatively, the conpounds may be resolved using a chiral HPLC

col . AoPharmaceutically acceptaple sglts: In view of the close

rel QWonéﬁtﬁmbet weend?’}’i’ée%ar%@‘ég %%@%ﬁdﬂf?ﬂ@em%mmge B8 he form
of their salts or solvates, whenever a conpound is referred to in

| nt enaed i) sy PaiaE BT RERVER: Bee g K P SR RUB ot °°

circunstances. 20 Salts and solwates of the conpounds of fornula (1)
and physi ol ogi ly § i opaB~derivatives thereof which are suitable
for use in nmedicin se rein the counter-ion or associ ated
sol vent R r accept abl e. However, salts and sol vates
havi ng non- phaxmac acceptabl e counter-ions or associ ated
solvents are wiNhain t cope of the 25present invention, for
exanpl e, for usE as intervediates in the preparation of other
conpounds and their pharnﬁgguticaLly acceptabl e salts and sol vates.
Suitable _salts r.dipng ta.the invention.include those fornmed with
bot h- or G e SRS b hroML et S balm BRa e i da ppeentet =5
acceptabl e acid,addition salts€%:clude those 30 fornmed from

hydrochl ori c, dr obr ric, nitric, citric, tartaric,
phosphoric, |agtic pyru , acgtic, trifluoroacetic,
triphenyk (C, sullfam c,| sul fanilic, succinic, oxalic, fumaric,

mal eic, malic, ndel i c | utam c, aspartic, oxal oacetic,
met hanesul f oni cN”et ha | fonic, arylsulfonic (for exanple
p-tol uenesul foni c, benzengsul foni c, naphthal enesul fonic or
naphshal enedi sul f oni ¢), séﬂ?cylic% glutaric, gluconic,

tricarballylic, cinpamc, .substituted. 35cinnam c (for exanple,
Dhengl - g pyfivaica BRET S ASERTRO Ve et et R A PehiWBraY eheycaered
WO 2010/t§262 teAP@Idnzird @9l-961453 10

Stereoisomers:

20  All possible stereoisomers of the claimed compounds are included in the present invention.

Where the compounds according to this invention have at least one chiral center, they may

accordingly exist as enantiomers. Where the compounds possess two or more chiral centers,

they may additionally exist as diastereomers. it is to be understood that all such isomers and
25  mixtures thereof are encompassed within the scope of the present invention.



met hyl and 4-net hoxyci nnam ¢ acid), ascorbic, oleic, naphthoic,

hydr oxynapht hoi ¢ (for exanple 1- or 3-hydroxy-2-naphthoic),

napht hal engacoylozez1t f or exanpl e napht hal ene-2- acryl i ¢)pcTXmEDI061453
4- met hoxybenzoi ¢, 2- or 4-hydroxybenzoic, 4-chlorobenzoic, 4-

phenyl benzoi c, benzeneacrylic (for exéhple 1, 4- benzenedlacryllc)

i sethionic acids, 5 perchloric, propionic, glycollc
hydroxyethanesulfonic, panoi ¢, cycl ohexanesul fam c, salicylic,
saccharinic and trifluoroacetic acid. Pharmaceutically acceptable
base salts include amoniumsalts, alkali nmetal salts such as those
of sodi WArepardtigradnaidsolation o&étb@bisnmegart h netal salts such as those of

cal ci um nesium a salts ni ¢ base
G evel on@ReRe REREUI Wng Araodealied Be SeBMPSyGR Fetofititna TR invention pive
accept ablse @cadmestlme tqfoa’nersajtsomérer tresefiserhers croep dgn depandted by poneseivhal

‘ ; i on.
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conmpounds nay form sol vates w t rates) or conmmon
or gani ¢ 8nidmars by&??d‘dﬁ?ctﬁdsf‘dﬂ‘&?ét %@haﬁséh‘aﬁ%’@at'?ﬁ @fn‘éieﬂefﬁgmﬁ'eﬂ pairs by salt
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20 Pr od ﬂU@SCorﬂ'ﬂbﬁnﬂH e&@rﬁlsd by easdhven By fdrietion BCHibsteommietidietters or SRS,

prodrug t hi.s ent i ener al ch .

bt o ugao et B TR T Lepaf S ey Bl orvd oD ity Al B the
readi | y coomwoeendsi rhdiebe reselivadusing achitabHEES coleaint her apeuti cal ly active
compound. Thus, in 25 these cases, the rret hods of treatnment of the
present invention, the term"adm nistering"” shall enconpass the

t r edBnerRhagnagayécalis erespiablsi sssder s descri bed with prodrug versions of
one or Wb%w@ftﬂé@os%'r@biﬁ%hﬁ%ﬁ%éN% fréd EonituRtls Mﬁ@"c&rﬁp&ﬂmd& ﬂﬁh@hﬁ??ﬁe

specified conmpound in vivo after admnistration to the subje
Convent i BHEI SgitHeptyeles, Wopneyvprea eumrasnd seterad fa ia dhis sente: Eb¢orr§ﬁpwmge

prodrug S@ﬂré-df@tté ¥EBoldhSpHes kb tﬁﬂé’r‘ideﬁobroﬁlﬂ@d@h@} |s|d%55|5]@5dr@5pr%bnate under
Pr odr ugj ed E@ 30Bundgaard, Elsevier, 1985. Protective G oups:

Duri ng R‘%/ B BREPt ocesses for preparatl on of the conpounds of the
pre2ént invention, it may be necessary and/ or desirable to protect

This oo 258 ol SREVEY 8106 2ReORs Morlin (D ond PR EPYEY 4G5 fSMavsn
2010/ 02 6r2fICWhieP290 988 hl4 5B r Ikesinc medising hars ethdess ovhiclsial then dBuoieeiohi are

Groups i Q@E“s@( %ﬂwq'%?eu‘ﬁgﬂy%cge Wone e@er E&Efﬂa@sﬁhﬁtﬁ ‘having Ron-

and T. W eene ot ective
Synt hesupbarruaqehﬂqaﬂy agceRtaBlisnepUNtEOBDS of a$aogzlatemicaﬁvgotsaetrewthlert@ scapg of the

r ef e5eNnGResehh endhkdie Clot Qﬂaﬂlb%uﬁér By a@em&&meueesarn eecefa-;\bs@h tof other

subsequent stage using nethods known fromt used her ei
t he ter ri°™®8 s"ﬂl”ﬁ“@ﬁﬁ" pflasf“??ﬂ%‘iﬁﬂéacqe@taé’!%ﬂfbaﬁ%SQVG}S?SGduct conpri SI ng
the clained conmpounds in the therapeutically effective anbunts, as

f
\é\ﬁlnLI natﬁauﬁ}%lgl Osaﬂgﬁ%:c\é%h]%gﬁo{ﬁieg#&gﬁwgyng@%e thc?sre %‘orgr?wlecri ev(\r:l%hl %bth gr%%ic and

inorganic acids or bases. Pharmaceutically acceptable acid addition salts include those
30 formed from hydrochloric, hydrobromic, sulfuric, nitric, citric, tartaric, phosphoric, lactic,
pyruvic, acetic, frifluorcacetic, triphenylacetic, sulfamic, sulfanilic, succinic, oxalic, fumaric,
maleic, malic, mandelic, glutamic, aspartic, oxaloacetic, methanesulfonic, ethanesulfonic,
arylsulfonic (for example p-toluenesulfonic, benzenesulfonic, naphthalenesulfonic or
naphthalenedisulfonic), salicylic, glutaric, giuconic, tricarballylic, cinnamic, substituted
35 cinnamic (for example, phenyl, methyl, methoxy or halo substituted cinnamic, including 4-



Carriers and Additives for galenic formulations: Thus, for liquid
oral preparations, such as for exanple, suspensions, elixirs and

sol uti ons, weubitahtrzcarri ers and additives may advant agemusizyosioaakiide
wat er, glycols oils, alcohols, flavoring agents, preservatives,
colorlng agents and the i ke; for sol 18 oral preparations such 15
as, for exanple, powders, capsules, gelcaps and tablets, suitable
carriers and additives include starches, sugars, diluents,

granul at | agent s ubricants |nder dlslnte at i ents _anpd
e T g QM O T L e b
necessarexagpi: nnmﬂapmromaamhtlﬁxmt n2Phtealengacafit Sfori @amptd mgphthateneidt
limted c@/hc u'bteﬁPom 9&' ﬂgt% efAL ?c.p er}dl %ng g%eanégybeagcgé 'nfcfa aﬁ%{{)ﬁ%mc 4-

fl avoran SWEET ENeér s, pre ervatrvés, coat? e
agent s, Rﬂrﬁeﬂbmwcobmn@%@pen(fm Saalrmﬂrk e1gdleyranesiaaylit)ar igethimbice adidag

carriser Syer@ihicn @A"ﬁgﬁ}‘ﬁp@%ﬁé n}'«%r%ﬁ}eﬁ@neglﬂﬂﬁm PR cydon AR MR, salicylic,

pol yhydrioxypr op
pol yhydr&?ﬁ‘}f@'wl ag?Jaiﬂf'me@F@ilph@m@I Ph@mnq@@utyceﬁmyacemﬁbde degssl Rty gnclgle
subst i t WrgHorirh sale! dR i Mvdtalr &5k dU6h aE‘tHo%Q%‘F g@&lﬁ’m dn epo?éa%gﬂﬁ'r %ﬁélirﬁf edrpe

present invention may be coupled to a class of bio g e polyners
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pol yaCtldicyaﬁ)héxyléhﬂhyﬁrmﬁNlrwhﬁ-@él@&amﬁ@ne pol yhydroxy butyeric acid,

pol rth ters acet pol dr rans,  30pol yc noacryl at es
P 18 o8 PiatRate BRa Hr Rt B R ol SRS B CoRPHger ahe Presen
Sui t abl emmnndeam mtamdeudebemibmw bl thal dcape Ofthis fivantdn, gel atin,
nat ural sugars such as glucose or betal actose, corn sweeteners,

natural and synthetic guns such as acacia, tragacanth or sodi um
ol eat e, Rahamarph stystalfatres: magnesi um st earate, sodi um benzoate, sodi um

acet at e,
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Prodrugs:
The present invention further includes within its scope prodrugs of the compounds of this
invention. In general, such prodrugs will be functional derivatives of the compounds which
are readily convertible in vivo into the desired therapeutically active compound. Thus, in
25  these cases, the methods of treatment of the present invention, the term “administering” shall
encompass the treatment of the various disorders described with prodrug versions of one or
more of the claimed compounds, but which converts to the above specified compound in vivo
after administration to the subject. Conventional procedures for the selection and preparation
of suitable prodrug derivatives are described, for example, in “Design of Prodrugs”, ed. H.
30 Bundgaard, Elsevier, 1985.

Protective Groups:
During any of the processes for preparation of the compounds of the present invention, it
may be necessary and/or desirable to protect sensitive or reactive groups on any of the

35 molecules concerned. This may be achieved by means of conventional protecting groups,



(CH2) . CR5R6( CH2) bhet eroaryl wherein a and b i ndependently represent
integers 0-5 provided that a + b = 0-5 and R5 and R6 are al kyl ene
whi ch, togwoiero/oestih t he carbon to which they are att achemEP2b@v001433
C3-05 cycl oal kyl group, or a bicyclic heteroaryl group; in which any
of aforesaid heteroaryl groups may opflilonal |y be substituted by one
or 15 nore groups selected from Cral kyl, C2.6al kenyl, C2.6al kynyl,

Cl. 6hal oal kyl, -C1. 6thioalky| -SOClaIkyI -S02C1 4a|ky| Ghalkoxy-
-0-C3. 8c oal kyl, C3..
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- C(0) OCAeiah IBress, GDGA] kodky-\W1 Gadiey B P.GIM niuts hatadertine Grpapeojn Organic

mé?g;) )Iil%/ néh%%/?%&@%ﬁ IS)OHN_%) m 1nco%§%@‘§%ﬁb e%org%p{rpéF)The potecting

- C( 0) NH(gmeups0m gy be a¢rkguep; at angbnivenieisohseamgntctagef wmmetﬂodsakmwmrylthe
grougs npy optionally be substituted by one or nore groups sel ected
from Cl4al kyl, oxo, hal ogen and Gmal koxy; R2 represents Cl_8al kyl,
aryl, heteroaryl carbocyclyl, heterocyclyl, -Cmalkylaryl, -Cl.

aal kyI h%@ﬁ&s@r%‘rem tho®dr ‘Icﬁﬁb@é?ﬁdﬁckéflhteﬂﬁed @%rﬁ:@h'ﬁX&s‘“@bﬁfdﬁEN&%sm%@é‘

whi ch adg of aforesajd aryl and heteroaryl groups nay optionall
substit %’Beﬂ))?(’@ﬁ%u%’ﬁ intfisethgrapgpicale piedlivq) ampuits.cs wall ry RNy prOdUCt which

C2. 6al kesyillts, Gchpbiibdkly, BaRedoadidelibns of@le cifiBl @ahlsyiinds- SOCL4al kyl
-S02C14al kyl, Cmal koxy-, -0-C3.8cycl oal kyl, Cs.acycl oal kyl, -

SQ2 _80yc|oalky|, - SCC3. 6¢cycl oal kyl C3_6alkenyloxy-,
C3. 6al kyCartiers pnd Addi@)sEar. gatdrlio/formulatiod® 2010/ 026212PCT/ EP2009/ 061453

13 C(0 : . 6al -Cl. t
odr oyl Moty il ofelfber R (e Bt e Sienflic 1S snh oy 4R Soutions,
- C( 0) N( Gty |cp(rieisd ahdk pliYiifivesChey NdgantagegLey Nleqt(d:ezlmtkylg)lycalsd oils, alcohols,
0) NH
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nonocyclic heteroar group, phenyl substituted by benzyl oxy, phenyl
fused t PEAEFIENS ! ', phenyl fused to heterocyclyl, -G _4al kyl (phenyl
substituted by phenyl), -C1l.4alkyl (phenyl substituted by a nonocyclic

ret o 02ttt Wb o8 TELA ISR Rt S0t harhieo
?Ub?c?i ': Lﬁxemleotsﬁlhrmllgchﬂgylb;bmo’e @hited &d, kgditélnjgtmmmeel Isasseutdstgl agﬁrﬁl lprieants,
us (}E%)r%h@ ?&vg%teﬁéjrg éeggllvgg' E %gartlﬂéy +¥ Jﬂ)e aHs]g nge S n%?dl colgrlng

af or esai eny enzyl ero

substltuw@d$by one or nore groups selected fron1GhaIkyI halogen and
amal koxy, and in which any of aforesaid carbocyclyl and heterocyclyl
groups nay optionally be 15substituted by one or nore groups sel ected
from Gretdylle roREerhaAsoduactabld drug4eariery carranglusigr eglgvingpyrolidone, pyran

- C1 o4l Kﬁbbol?ﬂheﬁrWdlyhyb%x%bﬁh@tﬁ@érﬂﬁ%ﬁdépﬁédﬁ PEYhya Rk QRAAdp%rtBBide-phenol,
substi tuc;[re%olygthyleneoxndepolyl!ys%eOgugstltsu?éde w1th palmitoyl residue. Furthermore, the
compounds of the present invention may be coupled to a class of biodegradable polymers
useful in achieving controlled release of a drug, for example, polyactic acid, polyepsilon
caprolactone, polyhydroxy butyeric acid, polyorthoesters, polyacetals, polydihydropyrans,

30  polycyanoacrylates and cross-linked or amphipathic block copolymers of hydrogels.

Suitable binders include, without limitation, starch, gelatin, natural sugars such as glucose or

betalactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth or

sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium acetate,
35  sodium chloride and the like.



from G _sal kyl, Cmal kenyl, C2.6al kynyl, Cl4hal oal kyl, -C1. 6t hi oal kyl,
-S0Gmal kyl, - SO2Clal kyl, G _sal koxy-, -0-C3.8cycl oal kyl

C3. 8cycl oawoydo10/02802C3 _8cycl oal kyl, -SOC3. 20 scycl oal kndT/EP2009/061453
C3. 6al kenyl oxy-, C3.6al kynyl oxy-, -C(0)C _6al kyl, -C(0)0CL. 6al kyl,

Cl. 6al koxyCl_sal kyl -, nitro, hal ogen, 1éyano, hydroxyl, -C(0)O0H, -NH2,
- NHamal kyl, -N(Cl- 4al kyl) (G 4al kyl), -C(0)N(Cl4al kyl) (Clal kyl),
-C(O)NH2, -C(0)NH(Cral kyl) and, - C(0)NH(C3_10cycl oal kyl); or R2
and R3 are joined to forma carbocyclyl ring which is optionally
substituted by one or 25nore Cl.2al kyl groups; or R2 and R3 are

j oi ned tisihtegmters draniusiec withgut limitatiprwistacdh, insetiiyl seltlidse, pdwenpéntonidee karitman
af or esai ng:gﬁ&){ﬂgyiﬁéyl and/ or phenyl may optionally be substituted by
one or re groups selected fromamal kyl, hal ogen and anmal koxy; or R2
and R3 are joined to forma carbocyclyl ring which is fused to

nmonogy ¢l g smahesORE veniGiher ei n af oresai d carbocyclyl and/ or
heteroaryl nmay optionally be substituted by one or nore groups

sel ect equCPEﬁ'ﬁQGﬁﬂ?%Wan'ﬁ%ﬂ@gﬁé@fe@mi"d@ﬁ campRdsof Ramulefesent s H,
-Cl43a-C(0) Cl, 6al kgl or -NH2; X represents O or S; and Y represents O
or S. WD 20%Q/ 026212PCT/ EP2009/ 061453 14 There are a number of
docunent s whi cixdi scl gge conpounds sinmilar to those of formula (I),
but thesgs_are Mot #d to have QC inhibitory activity. For exanple,
US 6, 235, 786N 99/ 06361 both relate to MW inhibitors; 5

W2008/ 076754 \rel afes to cannabi noid inhibitors; W2008/ 028032
relates to co which are said to be useful for treating ocul ar
hypert ensi on ) d. Chem, 20(12), (1977), 1569-1572 (Werbel et
al) relates Yo conpounds for treating Shcistosoma mansoni. Bri ef
description of the drawi ngs 10 Figure 1 shows the pd u-A3-42
concentration iffyformc acid extracts of transgenic (tg) mce, which
over express A303-42. The mice were either treated for two nonths with
exanmpl e ¥ehpitimacetieally aseentakle) salb sabpleci PRIVISTRICIEBEPT iInphilingr alllewemers
W t h t hexrdetdrahisdrhdrother@swhb®th: 1 N a significant reduction of the

Ap-cancentration, the cqoncentration was 15 owered below the limt of
dot dti df AFREFONS eSeerE CW'%‘ﬁefteH@ntbc:i%hﬁﬁsm\f"ﬁ?teﬁﬂﬁw{.h-e%?'ésr'ﬁlrg?f@ﬁwh A3
vvasl _no'([j (ae%)gcmam:t(ctm_)br\éﬂgcbaw pﬁgen@irpzeand)? md'ﬁﬂ@jdehw @p@eieﬁztiin\:/t\%gers 0f5 grbvided
applie Deta €ription of . iaventi.on n..

cor bocyc 1o A e dhy BgirSraiRi e Ry PanPé Rl Ra aBH B whiph ey are
subst i t watiedhdsy farmar C2Cseyobrikyligenmips of @bigyclid heletrstyl gwept ) . Typi cal |y

the substit %%.&%%'&Yéreséﬁégﬁe{&éﬁ’ééﬁdﬁ & ARG e &tituted by one or

het er ocycl yl groups”are uns
15 more groups selected from Cisalkyl, Casalkenyl, Casalkynyl, Cishaloalkyl, -C,.

sthicalkyl, -SOC.4alkyl, -SC.Ci4alkyl, Cisalkoxy-, -O-Csgcycloalkyl, Cs.scycloalkyl, -
S0,Cs.scycloalkyl, -SOCsecycloalkyl, Casalkenyloxy-, Casalkynyloxy-, -C(Q)Cy.ealkyl, -
C(0)OC.galkyl, Cqgalkoxy-Cysalkyl-, nitro, halogen, cyano, hydroxyl, -C(O)OH, -NHa, -
NHC 4alkyl, -N(Cisalkyl)(Ciaalkyl), -C(OIN(Ciqalkyl)(Ciqalkyl), -C(ONH,, -

20 C(O)NH(C14alkyl) and -C(O)NH(Cs.ocycloalkyl);
and in which any of aforesaid carbocyclyl groups may optionally be substituted by one
or more groups selected from Cq4alkyl, oxo, halogen and Cysalkoxy;

R? represents Cigalkyl, aryl, heteroaryl, carbocyclyl, heterocyclyl, -Ciialkylaryl, -Ci.
salkylheteroaryl, -Cq4alkylcarbocyelyl or -Cy4alkylheterocyclyl;

25 in which any of aforesaid aryl and heteroaryl groups may optionally be substituted by
one or more groups selected from Cygalkyl, Casalkenyl, Cogalkynyl, Cishaloalkyl, -Cs.
sthicalkyl, -SOCi4alkyl, -SO,Ciualkyl, Cisalkoxy-, -O-Csscycloalkyl, Cs.scycloalkyl, -
S0,Cagoycloalkyl, -SOCsgcycloalkyl, Cagalkenyloxy-, Casalkynyloxy-, -C(O)Cy.salkyl, -



Wien aryl and heteroaryl are substituted, they are typically
substituted by 1, 2 or 3 (e.g. 1 or 25 2) substituents. Substituents
for aryl awe toevmsnaryl are selected from G . 6al kyl (e.gmHebivyks)dss
C2. 6al kenyl (e.g. buten-3-yl), C2.6al kényl (e.g. butyn-3-y1),

Cl. 6hal oal kyl (e.g. fluoronmethyl, triflBuoromethyl), -Cl.6thioal kyl
(e.g. -S-nethyl), -SOC _aal kyl (e.g. -SOnethyl), -S02Cil4al kyl (e.g.
-S02net hyl ), Cl. 6al koxy- (e.g. nethoxy, ethoxy), -0-C3 8cycloalkyl

LS03ca. Goy ol GG & ot h g ek unibyitiogh et tieye FY .
(e. Igk - Sgid‘lmuem) N3, Gy EnligRyY - C@Oml(crégfkiglxp@%@ﬂyl) C(O)NHz, -
G0y et hyl) yc(ogﬁ'é@oﬁk@ ﬂb“lléyﬁ&l %'Héég 1°°(¥{5'§§"831 thyl)) i

6al koxy- Cl. Galdky Iwhicheany. ofrmrhwq/cebhwmy) andhhétemeydidlgogea njay. gptionally be

ELUSrBO_ Nﬁhl %Bf%tﬁé@ﬁ?érle lﬁé}glg{%% %éi\,’t rS)rQl(CQZ;QHII oﬁ%ﬁe’#‘é@‘bﬁ éﬁlydxy
ZC(0) N( X, ge;p(rygsgr‘(tm}xgmk%ub);tltpt@d &y phgy@)mgmlsh@qn)@gd by rONdRlc heteroaryl

- C(0) NH( 314%_@6 %)hg'rﬁﬁ §ut95t|tuteq Q) DT, |p]19nyl %s@i NBICEBodRY. ChRaHKNE to
(e.g. -C(0) gr&g % retéﬁlca
2010/ ozezlzﬁeﬁeiﬁfwz borostpbeny subgidtied %ﬁ*ﬁ%\yw Lrahylslgratsubatitiied fy a

ClL.. 6al kyl (Bor@cy dﬁet hytedoan®l g@hi\ ), oad szlkyl(oﬂe sthtu%%yklslanzy%xm -C1

CF3 Cl. 6al k
C 0, o art Rttty sibetbited Shaip flsdd o @ ma@ ST GAROYM Prre
5 bi cyclic hekd@ptsndily gmhstlm&-dlpmhyldimedft@bptmalmuastﬁuted hét@roapaaer ed,
bt part ) Sy S SR BN ) AR AR
Par ti cul ary ssbstiteted by biegrahire grmmeselactydi fronnrcgsalkyimatug;en an® Cpmaitosy.ed
h I

Corcarst AR ARARr B SO R DORTH S

het er oaryl group t1ona
sel d@ted fr @H’Pwut@d Y O1%> oruere iSEUPE seleelpd {ros.Cialkyl.Suot keidgen atnﬁ@malkoxy

9- menbergde gg{tg)ﬂr;dugkﬁg,-g,gnprl ses a benzene or pyridine ring fused
to a 5 ne ring containing one or two nitrogen atons. Mre

suitably, itn E’BWBﬁf%r%%a'daarcYbWﬁV |°§%%”aﬁy Be Aylsibited by OngQe@Ofeargups selected

fhrregberreTg iofg G:Qaky) rng?kemsre @{salkwm nC‘;_gngtélkylat-@F&hltbélleO?SOGﬁMI -
e 5-menber, i SO ai additio roat o

sel ected fro'ﬁj ﬁ‘““agg’b Sana(l ggfn”ﬁcéai)ﬂgﬂl 8@%‘?'?%8’@% &I T@’uflsg)&i*e

]E:orrmﬁld JEdS, tsts@Idaéweo@ambdnylgxseumﬁ&siWynec @Ondatidyh (306)®0H&1ky| O Edﬂeﬁ(?—
used heter syst )it tta i S, No

t hr ough thece%1 %I!%her§5§mﬁalob dirne¥ hg O%[nl g‘%erﬁ'—bonz@“ﬁ “téy?

groups Wil | salksylClaplkpk, u@@)ﬁﬁimaiiﬂléﬁdalwl )maG (@ NiHE.abCH0 NE(C14alkyl) and -

20substi t ut e substituents, suitably 1 or 2
substltuent;tq Z\Yﬁl@g‘f(’g I?ﬂgr‘)n alkyl (e.g. alkyl such as M), al koxy-

(e.g. CErRAnddRyaredeieed @sfocuv@)cashmycﬁmr@gmlqhels @ptignally subsgjséast iy ene or

exanypl es of nlgjrgm é”%ﬂ @tgd;0aryl groups conprising a phenyl group
fused to a,5- ered ring which nay be ﬁresent i n the conpounds of

general &% ﬁﬂﬂ§ @r%JOinﬁeF%@ém afcéFbOQYﬁ')éfd& sh igfused tgphenyfiyenaeeig ptorgssid
may be substchibaball %dﬂﬁs;ﬂfehiﬂe&aﬁbiﬁfﬁnally be substituted by one or more groups

selected from Cysalkyl, halogen and Ci4alkoxy;
or R? and R® are joined to form a carbocyclyl ring which is fused to monocydclic heteroaryl,
30 wherein aforesaid carbocyclyl and/or heteroaryl may optionally be substituted by one or
more groups selected from Ci.salkyl, halogen and Cqalkoxy;
R* represents H, -C.galkyl, -C(O)C1.salkyl or ~NH;;
X represents O or S; and
Y represents O or S.
35



WO 2010/ 026212PCT1EP2009/ 061453 16 Exanpl es of particularly suitable
bi cyclic heteroaryl groups include 1H benzi m dazol yl,

i m dazo[ 1, ®oappynéxdene and benzo[c][ 1, 25]thi adi azol yl . pPCT/EP2009/061453
1H benzoi m dazol -5-yl is especially suitable. 5In an alternative
embodi ment, IRl represents -C3 8carbodfclyl-heteroaryl, -C2_

sal kenyl heteroaryl, -Cl.6al kyl heteroaryl, or
(CH2)8CR5R6(CH2)bheteroaryl Cbnpounds in whi ch Rl i's

-G _sal kyl het er oar art cul suitable. In this

e et e 58 B G uterof Sedl el ik poRed cofhegpos Saii @ 1hiE SolorHe o
groups desthesbect radboxid to kowel@ nhibitonyacthiityt abl e het eroaryl groups are
nonocyclic, especially 5 or 6 nenbered rings and nore particularly 5
menbered rings. Typically they are nitrogen-containing heterocyclic
groups drmd resampleyplBald.385ci8h6t aind WOB9/8636 1t rimdfenreddtente BIMR alphipitors;
the et aeshodio 78l Rels S MahndRIR niibford! 008004 mAL: e%ntlsdc ounds
het eroaryl groups nay e be unsubstituted of nmay suitab BE
subst i t u¥feeh Bie eaié t%tberﬁﬂe@‘ derpleaating eatlar hyestansierbiapd V. éfed? Chem 20(12),
substi t L{wm ﬁsaben%tr@@v&rber@t%hl%tegeo &m&%ﬂd@ﬂok%atﬁ?@ﬁc@ﬁs&@% maﬂ%&?@xy -
(e.g. Cl4 alkoxy- such and hal ogen ( Particu
exanpl es of suitable nnnocycllc het eroaryl groups include a

5- nenbermibfldeBérigtivn 6fitAe degawlngé 3 ni trogen atons, which ring may
optl%nally be substituted (e.g. in particular 20by one or two groups,
such™as nethyl, for exanple: r--( NJ- or A particularly suitable

het er oarBiguigr bwpows theTpGRZAR3-42 xadmcemmﬂbh ieERyrnp acianédirayts R transgenic (tg)
substituted as. set out above methyl is a particul arl

sui t abl émg%rbg/ﬁlpﬁ ﬁﬁfexﬂﬁw&ﬁ@%i% ﬂm (@nt'vgre either treated for two months with

- C3. 80ard3:am)blé| yoming r ® aF bceiv§angmes cidw qabEaRY.CYhe ltr@ﬁtlmédﬁ with the QC-

giglng?;l: bl%@ %’i”&?%%bg‘gﬁ?ﬁflﬁ)éf‘ gatl(::téﬁlcgﬁéég\glcgnéentrgtlon the 8?%@%%’“021 was
3- i Misdaz@herdd Yelow)eé mhmwdietecnow\@taqae@frﬁ)é’rﬁ%hﬁmdum% Pahkd brinkten\xgn

Rl represe het er oaryl , exa aIkenyI i ncl ude
C24" a1 KTRANG! BE{STaR 11 6 U BRBRAYIG MR SORRIHPAPS SoaleREtThe er oar y
group is 3-imdazol-1-yl-prop-2-enyl-. 5Wen Rl represents

(CH2) aCR5R6( CH2) bhet eroaryl wherein a and b i ndependently represent
integers 0-5 provided that a + b = 0-5 and R5 and R6 are al kyl ene

whi ch t d¥ataifesk desicriptiomef theribbeamtivo whi ch they are attached forma

C3- G Cg}ghgﬁkﬁ@%@%h&éﬁﬂwﬁ% GheHflfeq, &%Pa#' Lﬂéaﬂsbsxbs%&éaamorz

conpoun I ent are ose In resents -
6al kyl heubstiizanid (ejgn 5 ustibsiEuenib uhcalle xthapbelstiventCls gnethyy IMaraclypigeally

G- sal ki@, A48k Kitbrocgaemiabloi ufdhifdd, or C24 alkyl . The al ky

group may be st rai ght ranched and exanpl es where the al kyl group
i s branched include

When aryl and heteroaryl are substituted, they are typically substituted by 1, 2 or 3 (e.g. 1 or
25  2)substituents. Substituents for aryl and heteroaryl are selected from Cqsalkyl (e.g. methyl),
Cagalkenyl (e.g. buten-3-yl), Cyealkynyl (e.g. butyn-3-yl), Cighaloalkyl (e.g. fluoromethyl,
trifluoromethyl), -Cs.sthioalkyl (e.g. -S-methyl), -SOC4alkyl (e.g. -SOmethyl), -SO,C;4alkyl
(e.g. -SOzmethyl), Cy.salkoxy- (e.g. methoxy, ethoxy), -O-Cascycloalkyl (e.g. —O-cyclopentyl),
Csecycloalkyl (e.g. cyclopropyl, cyclohexyl), -SO.Cs.scycloalkyl (e.g. -SOzcyclohexyl), -SOCa,.
30  scycloalkyl (e.g. -SOcyclopropyl), Cssalkenyloxy- (e.g. -O-buten-2-yl), Casalkynyloxy- (e.g. -
O-buten-2-yl), -C(O)Cialkyl (e.g. —C(Q)ethyl), -C(O)OC,salkyl (e.g. -C(O)O-methyl), Ci.
salkoxy-Ciealkyl- (e.g. methoxy-ethyl-), nitro, halogen (e.g. fluoro, chloro, bromo), cyano,
hydroxyl, -C(O)OH, -NH;, -NHCi4alkyl (e.g. -NHmethyl), -N(Ci4alkyl)}(Ci4alkyl) (e.g. —
N(methyl),), -C(O)N(C14alkyl)(Ci4alkyl) (e.g. -C(O)N(methyl),), ~C(OINH,, -C{OINH(C1.4alkyl)
35 (e.g. -C(O)NHmethyl), -C(O)NH(Cs.1ecycloalkyl) (e.g. -C(O)NHcyclopropyl). More typically,



15 Most suitably, the alkyl group is -CFl2-, -(CH2)2 or -(CH2)3-,
with -(CH2)3- being particularly suitable. A particularly suitable

- al kyl het ewoanyliozgnoup i s 3-im dazol -1-yl -propyl -. | n orererhodssnt
R1 represents R13 20 wherein A represents an unbranched d _sal kyl ene
chain (e.g. an unbranched Cl1_5al kyl endSchain, e.g. an unbranched

C _al kyl ene chain, e.g. an unbranched Cl. 3al kyl ene chain) or A WD
2010/ 026212PCT/ EP20091061453 18 represents a branched G _sal kyl ene

chain (e.g.. wherein the one or r .g. _ope o two ranche

consi st Pl Ml aeipae 1Ot Ereiot (gl mEy IC ghaiale’ 46 0 Pesueagy
di f f er end.g.peRs), tG, gallgxy ¢¢.g AOMe halsgert snd IGidax@CRSR6( CH2) b and R11, R12
and -13 1-t independently represent Hor Cl..2alkyl. 5 In a further
enbodi ment, Rl represents Ra / N------ %1-1 RL5 wherein B

repr eserihona dntmdjmenCia the in@kitioCHR', rep@isels)e- bicydBHpbejoadHroum.  Suitable

52 Bk MRS BB, B by BRI patcuiony o

membered heteroaryl groups. Suitably, these groups contain nitrogen atoms, for example. 1

or 2 nitrogen atoms. Particulary suitable bicyclic heteroaryl rings include a 8-membered

heteroaryl ring containing 1 or 2 nitrogen atoms. In some cases, he heteroaryl group may

optionally contain an additional hetercatom selected from N, O or S, but particularly S.

10  Suitably, the 9-membered heteroaryl ring comprises a benzene or pyridine ring fused fo a 5-

membered ring containing one or two nitrogen atoms. More suitably, it comprises a

comprises a benzene ring fused to a 5-membered ring containing one or two nitrogen atoms

In some cases, the 5-membered ring may also contain an additional heteroatom selected

from N, O or 8, but particularly S although in more suitable compounds, the heteroaryl group

15  does not contain S atoms. In these fused heteroaryl systems, the point of attachment is
most suitably through the benzene or pyridine ring.

The aforementioned heteroaryl groups will usually be unsubstituted but may suitably be
20  substituted by one or more substituents, suitably 1 or 2 substituents, selected from alkyl (e.g.
Ci«alkyl such as Me), alkoxy- (e.g. Ci alkoxy- such as OMe) and halogen (e.g. F).

Specific examples of bicyclic heteroaryl groups comprising a phenyl group fused to a 5-
membered ring which may be present in the compounds of general formula (1) include, for

e N . /N\._ = :
s H

O o

or

25  example:

These groups may be substituted as described above.



[ \k R17 wherein C represents a bond, -CH2-, -CH2-CH2-,

-CH(Me)-, -CH(Me)-CH2- or -CH2-CH(Me)- 1 5 and R16 and R17

i ndependenwioyzorogpeagent H or Cl. 2alkyl. |In anot her enboriTmERI09/0RLS3
represents R' 20 wherein D represents a bond, -CH2-, -CH2-CH2-,
-CH(Me)-, -CH(Me)-CH2- or -CHrCH(Me)-18nd WO

2010/ 026212PCT/ EP2009/ 061453 19 R18 and R18 i ndependently represent H
or Cl.2alkyl; In particularly suitable conpounds Rl represents R15 5

I n one R resents.H an 15 represent n_anot her
L one SURIETE o a0 B Ty R ReRt el PER Pk 1 Beegiet
enbodi nemidaRi[4,2rgpyrigientsd Gen2adiKy25]taadiaRiP. regreasamidazek5-y Ok nespaciblly
conmpoundg;; %%éepresents a bond, -CH or -CH2CH2-. In a particularly

sui t abl e enbodi nent, B represents a bond. In another enbodi nent, B
represents -CH2-. In a third embodiment, B represents -CH2CH2-. Rl11

sui t @bl yinr egy esa‘ﬁ@ntnétn}'e' Bﬂr%oﬁﬁ’Heh?‘bl w " e % dﬁ&érbB@HWﬁetetloW

suitably represents H . 20l n one epmo

i nvent i cﬁﬁ’keM@t?r@Wbs‘&ﬂrﬁ%kwlq'e&ﬁ@larﬂl?f r €SB {Chimkhpigroaryln §ﬁ0‘lphémds in
embodi mepion R12 ¢ ARKGRERITEId ARy Bliauleepr esents H. - In a third

enbodi ment, R12 represents H and R13 represents H.

In this embodiment, the heteroaryl group of R' may be bicyclic, for example one of the

10  groups described above. However, more suitable heteroaryl groups are monocyclic,
especially 5 or 6 membered rings and more particularly 5 membered rings. Typically they
are nitrogen-containing heterocyclic groups and more typically contain 1 to 3 nitrogen atoms.
Suitably, the heteroaryl group does not contain S atoms. Aforementioned heteroaryl groups
may either be unsubstituted or may suitably be substituted by one or more substituents,

15 suitably 1 or 2 substituents selected from alkyl (e.g. Ci.4 alkyl such as Me), alkoxy- (e.g. Ci4
alkoxy- such as OMe) and halogen (e.g. F).

Particular examples of suitable monocyclic heteroaryl groups include a 5-membered ring
containing 2 or 3 nitrogen atoms, which ring may optionally be substituted (e.g. in particular
20 by one or two groups, such as methyl, for example:

~\ N(
N\/N}L ! N .‘.%/N-f-.

- N
NWNf‘ NVN?{- or
N VN?{..

A particularly suitable heteroaryl group is imidazol-1-yl, which may optionally be substituted
as set out above, although methyl is a particularly suitable substituent.

25  When R! represents -Cs.gcarbocyclyl-heteroaryl, examples of carbocycyl include cycloalkyl
(e.g. cyclohexyl) and cycloalkenyl (e.g. cyclohexenyl). An exemplary -Csscarbocyclyl-
heteroaryl group is 3-imidazol-1-yl-cyclohexyl-.



WO 2010/ 026212PCT/ EP2009/ 061453 20 -(CH2)2-. In anot her enbodi ment, A
represents -(CH2)3-. In a third enbodi nent, A represents -(CH2)4-. In
further enWodmMs212A represents -(CH2)5-. Mre suitablBCPERepPresient s
-(CH2)2-, -(CH2)4- or -(CH2)3-. In one_enbodi nent, A represents
-(CH2)3-. In another enbodi ment, A reﬂ?esents -(CH2) 4-.
5Alternatively A represents a branched 02.5 al kyl ene chain. In one
enbodi nent A does not represent -(CH2)3-. Wien A represents a 02.5
al kyl ene chain, which is substituted by two al kyl ene substituents at
10t he same position wherein the two al kyl ene substituents are joined
to each WhereR' représanta «.G3kSypétemacycixemiples|of gheafkeny frelude Ca. alkenyl, in

R0 1 opr drchoit BippShy et Sk R Rl B I PR

represents H. I n another enbodi mrent R16 represents H and R17

represe 1 i6 i 16
b §5"WRR) bl CRRORE(h TberLE h , SAPL ARl At
- CH2 CH2-integers On@ Pervisisd itha it + € 7 B &t %”‘EREQW@'kMenW@%iQSGWGF with the

enbodi mefvbonGo WARK _thi i ] i sents
bon Rh @SS HrS attdeid formih &, @%%a%ﬂ]ﬂf\@/fgmplé ih&deL

-0H20H2-. Alternatively Rl re nt
2010/ 026\2@%061453

10  Particularly suitable compounds of this embodiment are those in which R represents -C.
salkylheteroaryl. In such compounds, examples of Cys alkyl include Ci.salkyl or Cyqalkyl,
especially Casalkyl or Co4 alkyl. The alkyl group may be straight or branched and examples
where the alkyl group is branched include

P i 9

Most suitably, the alkyl group is —CHz-, -(CHz). or -{(CHz)s-, with ~(CHy)s- being particularly

15
suitable. A particularly suitable -alkylheteroaryl group is 3-imidazol-1-yl-propyl-.

In one embodiment R' represents

N\N(
R12

20 R13

wherein A represents an unbranched Cigalkylene chain (e.g. an unbranched Cisalkylene
chain, e.g. an unbranched C;.4alkylene chain, e.g. an unbranched Ci.salkylene chain) or A



I n one enbodi nent R18 represents H and R19 represents H [In another
enbodi mrent R18 represents H and R19 represents Cl1_2alkyl. In a third
enbodi nrent wRlB1wemesent s Cl. 2al kyl and R19 represents mT/ESwoabsy D
represents a bond, -CH2- or -CH2CH2-. | n one enbodiment D represents
a bond. In another enbodinment, D repréd8ents -CH2-. In a third

enbodi ment, D represents -CH2CH2-. Mire suitably Rl represents
(CH2)3.4 O (CH2)3-4 10or Most suitably Rl represents 15 WO

2010/ 026r%%r2esgr%s a t?rzrancrﬁ%d Cisalkylene chain (e.g. wherein the one or more (e.g. one or two)
branches consist of one or more (e.g. one or two) methyl groups at the same or different
positions) or A represents (CH.),CR’>R%(CH,), and
R", R™ and R™ independently represent H or C.,alkyl.

in a further embodiment, R' represents

<0

wherein B represents a bond, -CH,-, -CH,-CH,-, -CH(Me)-, -CH(Me)-CHz- or -CH,-CH{Me)-
and

10 R and R" independently represent H or Cy_alkyl.

In a yet another embodiment, R" represents

N\ \ c

wherein C represents a bond, -CHy-, -CH,-CHz-, -CH(Me)-, -CH(Me)-CHy- or -CH,-CH(Me)-
16 and
R and R" independently represent H or Cy.alkyl.

In another embodiment, R’ represents

20  wherein D represents a bond, -CHy-, -CH-CH-, -CH(Me)-, -CH(Me)}-CHz- or -CH,-CH(Me)-

and



NN )c X R4, or N N-ci \ , or WD 2010/ 026212PCT/ EP2009/ 061453 23
When R2 represents -Ci . Bal kyl, exanples include nethyl, ethyl, propyl
(e.g. n-premydojoszenpropyl), butyl (e.g. n-butyl- sec-bukyl/Erommauisy!
and tert-butyl), pentyl (e.g. n-pentyl, 3,3,- 5dinethyl propyl),

hexyl, heptyl and octyl. Wen R2 reprd8ents optionally substituted
aryl, aryl may typically represent phenyl. Exenplary substituted
phenyl groups include 2,4-dichlorophenyl-, 2,4-difluororophenyl-,

2,4- di hoxyphenyl - 4-di net hyl pheny]| -,

2, 4-bi s%@??éor'%@%’?ﬁ?ﬁﬂ%ﬁﬁ%‘ﬁ%eﬁ% 'qé’,r ﬁ?‘@%l’i f1 uor ophenyl -, 10
2,4,6-trinmethyl phenyl -, 2,6-dichl orophenyl -, 2,6-difluorophenyl -,

2, 6-di ) = - 1 - 6- net hyl phenyl -,
3-(cycrﬁbgﬁﬁ%ﬁ§§€¥bﬁ?ﬁé?ﬁg§§gSgﬁé @?S ,%HS-trinethoxyphenyl-,

3, 4-di net hoxyphenyl -, 3, 4-di chlprophenyl -, 3, 4-di net hyl phenyl -,
3,4,5-trifluorog ~§(trifl wuororonethyl)phenyl -,

3, 5-di nmet hoxyp hoxy nyl-, 4- (trifluoronethyl)phenyl-,
4-bronn-gg4l;{€?iun phenyl -, 4-bronophenyl -, 4-chl oro- 3-
15(trifl uor omenhyl ) 4-chl orophenyl -, 4-cyanophenyl -,

4- et hoxyphenyl - N"4- et henyl -, 4- fl uorophenyl -,

4-i sopropyl phenyl -, 4-nmetkRoxyphenyl-. Alternatively, R2 may represent
unsubsti tut ed phenyl-.Furﬂ%@r exenpl ary substituted phenyl groups
inclyde 2,3,4- trifl u

or opfienyl , 2, 3-di f | uor o- 4- net hyl phenyl , 2- br ono- 4-f | uor ophenyl -, 2- brono
-5- in one embodiment R™ represents H and R' represents H. In another embodiment R™

represents H and R' represents Cqoalkyl. In a third embodiment R™ represents Cialkyl
and R represents H.

10 In such compounds B represents a bond, -CH,- or -CH,CH,-. In a particularly suitable
embodiment, B represents a bond. In another embodiment, B represents -CH,-. In a third
embodiment, B represents -CH,CH,-.

Alternatively R' represents

R’H

=

R" suitably represents H,
R' suitably represents H or methyl.
R* suitably represents H or methyl.

20  In one embodiment of the invention, R' represents H and R represents methyl. In another
embodiment, R" represents methyl and R™ represents H. in a third embodiment, R™
represents H and R™ represents H.

Suitably A represents an unbranched C,s alkylene chain. In one embodiment, A represents



fl uor ophenyl -, 2-chl orophenyl -, 2-fl uoro-5-(trifl uoromet hyl)phenyl -, 2-h
ydroxy-3- 20 net hoxyphenyl -, 2-hydroxy-5-net hyl phenyl -,

3- chl or ophwiydoros028212 | uoro-4- (trifluoronethyl)phenyl -, pCT/EP2009/061453
3- hydr oxy- 4- net hoxyphenyl -, 4-brono-2-fl uorophenyl, 4-chl oro- 3-
(trifluoromethyl)phenyl -, 4-chloro-3-@Bthyl phenyl, 4-chlorophenyl -,
4-f| uorophenyl - and 4- propoxyphenyl-. 25Wen R2 represents
optionally substituted aryl and aryl represents naphthyl, exanples

i ncl ude bstituted naphthyl (e,qg. naphth n-1-yl, . .
e e ST I A SRen ar et A Jiepaprts ni et I 2 Birdnambrdipent, A
(e.g. 4-replchynts negithhal enfidihgd -embodirainhy A - epriémtal €0HIs-y 1More suitably A

20101 02303 eI OGS 204 Hhen TRBP P ERUFY: Bp{ePERTaTFy CHas- I
ZubstitLﬂnamehembmﬁmBMiA;qxampﬁ%ﬁ?ﬂﬂelude nnnocycagc rngs ée.g. 5)or
nmember ; : or menbered rings
whi ch@)na@%gidtnioggglr?@g%%tés:%?sétn??%dtg%%'@grgrﬁr%nB menbered rings include
E{Iro!él (E.Z. ggrrol-Zééjilizd 5 |nldazolyll(g.gi)lktlnldafoL-Z-onr
i m dazQhe 4mbddimeRVA ¥t o WV razol -3-yl), furanyl (e.g.
Iﬁ_ranhz-y%)?l thi E{?gl 1 a(g. gi;tpﬁ?ﬁ%@gin  thiophenyl (e.g.
i ophen-2-yl, i ophen-3-y1). anmpl e menbered rings include
pyri di NWyhéreAGepriddntsth B LalkdertGhalty Whidh s drb¥itlited BP @%b bikPefd@bkitl RO L
t hat, ;may, be nenti ne or roups sel ected

oned are nore e.qg. 1, 2 or 3
f roriChal BEERMS RyEHeAYNerei 5w alkylenstipiuenis e JpinasiP-cach sgper to form
met hoxy -Qassfixacyploalkgiwpain, thatspito-Bydealkyegiaep Rhulthbing Ssdpié-oysicalky.
4, 5-di net hyl -furan-2-yl1-, 5-hydroxynethyl-furan-2-yl-,
5-met hyl furan-2-yl- and 6-nethyl-pyridin-2-yl-. An exanple
subst i t LAlecheBivete Rbeapestenisng i s 1- oxypyri din-4-y1-. Exanple 9 nenbered
rings include 1Hindolyl (e.g. \1Hindol-3-yl, 1Hindol-5- yl),
benzot hi ophenyl nzo[btﬁigfphen-s-yl, particularly

2- benzo[ b]thio nzo 2, 5] - oxadi azol y1 (e.qg.

benzo[ 1, 2, nzo[ 1, 2, 5] -t hi adi azol y1l (e.g. 15
benzo[ 1, B 5]~ |, benzo[1l, 2,5]thiadiazol -6-yl). Exanple
10 nmenbered ri qui nolinyl (e.g.quinolin-3-yl,
quinolin-4-yl, quinolin-8yl). Specific substituents that nay be
mentioned are one or norerg. 1, 2 or 3 groups selected from

hal ogen, hydroxyl, alkyl (e.g. nethyl) and al koxy- (e.g. nethoxy-).
Exarfi3l e I8 upet érbbddirderd -R& nbgresehts Hngsd Rctepdsents it IhydnofHer iendodingny IR™
10" monpep ety BLant Ky BBl Cored PRANTAL YnopdmiBRFR® SUSERN bLhGH
8-hydro%¥ﬂdﬂfﬁmﬁﬁﬁn@iyl, oxo- chronmenyl (e.g. 4-o0xo-4H chronen-3-yl)
and 6-net hyl - 4- oxo-4H chronen-3-yl. Wien R2 represents carbocyclyl,
exanpl es_incl ude cycl oal kyl and cycl oal kenyl. Exanples of cycl oal kyl
i ncl ude Wably St piasents \achautGHz; otydi6Pentnyone eleadiprnt{ regregents a bond.
cyclogheph Yhoth&vaiaterd.C E%ré‘sﬁéﬁis‘lél—% YA thir EMBEEmMENC b%ﬁéﬁéwé -oH3ch,-.

cycl ohex-2-enyl, cycl ohex- i

e

-enyl). Exanpl es of substitute

car bocycl yl include 2-nethyl-cyclohexyl-, 3-nethyl-cycl ohexyl -,
4- met hy | Aeel 0t Rl repreden®t hyl - cycl ohex- 2- enyl

2- et hyl - cycl ohex- 3-enyl, 3-nethyl -cycl ohex- 3-enyl,

3- et hyl - cycl ohex- 3-enyl . SOV?e R2 represents heterocyclyl (which
may optionally , rexanpl es include

t et rahydr of ur yl, pid perdi nyl, 3, 4-di hydr o- 21- 1- pyranyl , pyr
rol i di nyR'® drpfuranyl - (e.g.

5-net hyl tetrah ﬁi\\ 1-). WD 2010/ 026212PCT/ EP2009/ 061453 25



al koxy (e.g. nethyl, trifluoronethyl, tert-butyl, chloro, fluoro and
nmet hoxy) and, for exanple, alkyl is Cl.4 alkyl. Another specific
group is -wkglodenyclic aryl) e.g. wherein bicyclic arptT/ir009/061453
optionally substituted naphthyl. A further specific group is benzyl.
5Wien R2 represents -Cnalkylheteroary21|n whi ch heteroaryl is
optionally substituted, exanples include nethyl heteroaryl and

-et hyl heteroaryl (e.g. 1- heteroarylethyl and 2- heteroaryl ethyl-),
-propyl et er oar Butyl heteroaryl ,d n which hetero | is .

obt | onal TyE RGP ST o =8P BRoNS Ty RIDRIb S gTegl RS
i ncl ude mpprebehitany anet RYA reprebbn‘temydlmr ok -tRirdredbydiment R represents C,.palkyl
N- net hyl VE£16 hyl -, N-met hyl - pyrrol - 3- net hyl -,

N- net hylar@yé r oelpr%eﬁ'%ﬁyl -, 10 2-nethyl-pyrrol-1-nethyl -

2-met hyl - pyrrol - 1- ethyl , 3-nethyl -pyrrol -1-nethyl -

3- metzhyl , Py d hy

2- (1 tk?l az%.?ft_%é?ngep@s Mt{s a bo%d 3@&4 %)ngﬁh I one erﬁtyordﬁn%rﬂ% r%bré\é!ants a bond.
2-et hyl -In ﬁd@t!nerlen@ttqdwent @r@rmht& ﬁUollnpthm hmbodlment D represents -CH,CH,-.
3-et hyl -indol-1-ethyl-, 4-nethyl-pyridin2-nethyl -

4-met hyl - pyridin-2-yl-ethyl-, 4-nmethyl-pyridin-3- nethyl

4- et hyl¥ ‘Ef?rSPEﬁbf'V@ EPIPFEIS 15\When R2 represents -d Aal kyI carbocycl y1
(whi ch mayyqQptionally be substituted), exanples include

- et hyl - é%%ﬁtntyl, - et hyl - cycl ohexyl, -ethyl-cycl ohexyl,

- propyl -&ycl ohexyl, - nmethyl -cycl ohexenyl, -ethyl-cycl ohexenyl,

-nmet hyl (4 cycl ohaxyl) and -propyl (3- nethylcyclyohexyl).
20When R2 pepresents,)s al kyl heterocyclyl (which nmay optionally be
substituted); exanples/include -nethyl-tetrahydrofuranyl (e.g.

-met hyl -t ét rahydrof uran-2-g7l, -nmet hyl -t etrahydrofuran3-yl),

-et hyl -tetrahydrof uranyl, -nethyl-piperidinyl. Wien R2 represents
phenyl substi by phenyl or phenyl substituted by a nonocyclic 25
het er oar y!l in whi ch any of aforesaid phenyl and heteroaryl

groups may Op\ O be sgﬁitltuted typically the phenyl ring

connected direttly \b~@M% rogen atomis unsubstituted and the
term nal phenyl ring or H nonocyclic heteroaryl ring is optionally
subd®i tuted by one, two or’threee substitutents (e.g. one or two, e.qg.
one). Typically the term nal phenyl or nonocyclic heteroaryl group is
unsubsti t ut ed. Typlcal & term nal phenyl or nonocyclic

30het er oaryl ' Hfes the ot her phenyl group at the
4-position '
phenyl substi(

pnocyclic heteroaryl group, in which any of
af oresai d phend£ and._heter oaryl groups nay optionally be substituted,
exanpl es inclu 4- (o0Xazol -5-yl)ph enyl-. 5Wien R2 represents phenyl
substituted by benzyl oxy in which any of aforesaid phenyl and

benzyl oxy groups may optionally be substituted, exanples include

4- benzyl\@xy @% yFk‘ regéﬁérﬁs net hyl benzyl oxy)phenyl and

4-(4- nethyl enzyloxy phenyl - When R2 represents optionally
substituted phenyl fused to optionally substituted carbocyclyl,
10exanpl es i nchude inds €. g. indan-4-yl1-, 2-nethy|-indan-4-y1-),

i ndenyl and t ¥ R2 represents optionally substituted
phenyl fuseddo opu substituted heterocyclyl, exanples include
benzo[ 1, 31cli | d 2, 3-di hydro-benzo[ 1, 4]dioxin-4 yl . 15Wen

R2 represents - wW(phenyl substituted by phenyl), exanples
i ncl ude bi phenyl-4-yl- nethyl-. Wien R2 represents -C _aal kyl (phenyl
subgti tuted by a nonocyclic heteroaryl group), exanples include

4- hyl -. W - Cl4al ky| (pheny!
Cubst 1t b &l UBRS BRIl AF SoRyPon o GYBAIHS FEmI

benzyl oxy groups may optionally be substituted, exanples include



30When R2 represents -Cnmal kyl (optionally substituted phenyl fused to
optionally substituted heterocyclyl);
exanpl esi nglodalesan| 1, 3] di oxo-4-yl - met hyl - and2, 3-d i hysbwEP2009/061453

benzo[ 1, 4] di oxi n-4-yl -nethyl -. WD 2010/ 026212PCT/ EP2009/ 061453 27
aforesaid aryl, heteroaryl, phenyl, hé2erocyclyl and carbocyclyl
groups optionally being substituted. More suitably, R2 represents

aryl, heteroaryl, phenyl substituted by phenyl or phenyl fused to
5het erocyclyl, the aforesaid aryl, heteroaryl, phenyl and

het er ocycl ¥l groups optionally belng substltuted I n one enbodi nent,
R2 repres s._ 0P \\nally substituted heteroaryl. When R2 represents
opt i onal y su% tityed heteroaryl, R2 suitably represents

benzo[ c] 2, Bl thi adi azakZ 6-yl . 10 In one enbodi ment, R2 represents
phenyl suN R3the af oresai d phenyl groups optionally
bei ng substi tut ed, 'e by one or nore substitutents which may
be the sanme or differght and are chosen fromhalo, OH C1l.3al kyl,

Cl. 3 hal oal kyl, C1.3 ¥ 3 hal oal koxy. When R2 represents
phenyl substituted yl, R2 suitably represents -

15bi phenyl - 4-yl . | ¥ one eybodi ment, R2 represents optionally
substituted phenyl fused @ optionally substituted heterocyclyl. Wen
R2 represents optionally substitut@8 phenyl fused to optionally
substituted heterocyclyl, RZ2,suitably represents

2, 3-di hydr o- benzo[ 1, 4] di oxi Ny 4- y% 20 In a further enbodi nent, R2
represents optionpally bstit aryl especially optionally

substi t ut eﬁp\\\i¢€u%ﬁﬂ I congounds of this type, R2 represents
phenyl tion IIy substituted b or nore substitutents. In

general , ,en R2 is OptIZQ;LLY substituted phenyl, it is
unsubstltﬂked or has oneZtwo three substltuents whi ch may be the
same or different 25 and are ¢ en fromhalo, OH Cl.3alkyl, Cl1.3
hal oal kyl, C1.3 al koxy, Cl1.3 haI al ko®y. Specific exanples of these
substituents include F, Clg2 Br, OH nethyl, trifluoronethyl, ethyl,

n- propyl , \nmet hoxy, ethoxy a d nﬁpropoxy A particularly
sui tabl e grgyﬁ\%i/phepyl bstitututed by n-propyl oxy,
particul g¥l y M- n30propox WO 2010/ 026212PCT/ EP2009/ 061453 28

When R3 epre#ents optionally /Substituted aryl, aryl may typically
representy nyl . Exenpl bstituted phenyl groups include

2, 4-di chl or ophenyl -, 2, 4-di fl ¥ororophenyl -, 2,4- di net hoxyphenyl -
2. 4-di met hyl phenyl -, 2, 4-bi s(tRf f| yaronet hyl ) phenyl -
2,4,6-trifluorophenyl-, 2,4,6-trinmethylphenyl-, 2,6- dlchlorophenyl-
2, 6-di fl uorophenyl -, 2, 6- dlne$ oxxghenyl-, 2- 5

i sopropyl - 6-net hyl p enyI 3-( pent yl oxy) - 4- met hoxyphenyl -,
3,4,5-trinmet ptrenytes" 3, i net hoxyphenyl -, 3, 4-di chl or ophenyl -
3, 4-di phenyl -, 3,4, 5- fl enyl-, 3,5-

bi s(trifluor thyl)phenzglhk /5-d i net hoxyphenyl -
3-nethoxypheﬁ9l-, 4- (trifJ4oronet hyl) phenyl -,
4-brono-2-(trifluoronethyl)phenylr4 4-bronophenyl-, 4-chl oro- 3-
(trifluoromethyl)phenyl-, 4-chlorophendyl-, 4-cyanophenyl -
4-ethoxg%?eqy X 4- ethﬁephenyl-, 4- 10 fl uorophenyl -,

4-1 soprog@yl phenyl |- t hoxyphenyl -. Alternatively, R3 may

r epr esent i 9Jég phenyl -. Further exenplary substituted
phenyl groups rncl ude gao- 4- fl uorophenyl -

2- br ono- 5- quoroP | -/, 2-chl orophenyl -,
2-fluoro-5-(trifluofongthypphenyl-, 2-hydroxy-3-methoxyphenyl -

2- hydr oxy- 5- nethyIBﬁeny -, 3-chl orophenyl -, 3-fluoro-4-
(trifluoromethyl)phenyl-, 3-hydroxy-4-nethoxyphenyl -

4-chl oro-3-(trifluoronethyl)phenyl-, 4-

Most suitably, the compound of formula (1) is represented by



15chl or ophenyl -, 4-fl uorophenyl - and 4-propoxyphenyl -. Wen R2 and R3
are joined to forma carbocyclyl ring, which is optionally
substi t ut edolzgreme21or nore Cl. 2al kyl groups, exanpl es ipc/Erer9/061453
cycl oal kyl (e.g. cyclopropyl, cyclopentyl and cycl ohexyl) and
cycl oal kenyl (e.g. cyclohexenyl). 20 Yen R2 and R3 are joined to
forma carbocyclyl ring which is fused to phenyl; exanples include
i ndanyl (e.g. indan-2-yl) and tetralinyl. Wien R2 and Ware joined to
forma carEocycIyi ring which is fused to nonocyclic heteroaryl; 25
exanpl es i ¢l ude 5-nmenbered carbocyclyl fused to 6-nenbered
het er oar 3gr ed carbocyclyl fused to 6-nenbered heteroaryl,
5- menber d ca'bocyc yl fused to 5-nmenbered heteroaryl and 6- nenbered
‘ nbered heteroaryl. The nonocyclic heteroaryl
3contains at | east one heteroatom (e.g.
a e.g. one or two, e.g. one heteroatom.
30 Suitably R3 represgnts R2 and R3 are joined to forma
carbocyclyl ring whi i ® to phenyl. Mst suitably R3
represents H WO 2010/ 026212PCT/ EP2009/ 061453 29 When R4 represents
- Cl4al kyl exanpl es incIud& met hyl, ethyl, propyl (e.g. n-propyl,
i sopropyl), butyl (e.g. nfﬁutyl- sec-butyl, isobutyl and tert-butyl),
pentyl (e.g. n-pentyl, 3,3,- dinethylpropyl), hexyl, heptyl and
octyl. 5When R4 represents -C(0) G 6al kyl ; exanpl es incl ude

0) G Q) et t |
L0 LS it S by S o B e,
Nor e sunwmpy')Rhufvl e Sidihg- secdyutyl.gsobudy [arg | tert ugl) pend (engt rpentylVBsk-

sui t &bl ygifRdthii oXatn tdOnd Hergne enbodi nent X represents 0. In an
alternative %§g§§§nedﬁt§&9ipreseﬁts S. In one enbodi nent Y represents

0. In an alternative enbodi nent Y represents S. 15In one enbodi nent X
r epr eseni/Ber) RENELpYedeRRr Opitkly Subdtitutéd @il %rrflaﬁwlagetyﬁlﬂﬁgdlr dPrdteniX phenyl

Voot et eERar rope e Bl R e oRphedse b gy 2

dimethoxyphenyl-, 2,4-dimethylphenyl-, 2,4-bis(trifluoromethyl)phenyl-, 2,4,6-trifluorophenyi-,

one, two or three heter

10  2.4,6-trimethylphenyl-, 2,6-dichlorophenyl-, 2,6-difluorophenyl-, 2.6-dimethoxyphenyl-, 2-
isopropyl-6-methylphenyl-, 3-(cyclopentyloxy)-4-methoxyphenyl-, 3,4,5-trimethoxyphenyl-,
3.4-dimethoxyphenyl-, 3,4-dichlorophenyi-, 3,4-dimethylphenyi-, 3,4,5-triflucrophenyl-, 3,5-
bis(trifluororomethyl)phenyl-, 3,5-dimethoxyphenyl-, 3-methoxyphenyi-, 4-
(trifluoromethyl)phenyl-,  4-bromo-2-(triflucromethyl)phenyl-, 4-bromophenyl-, 4-chloro-3-

15 (trifluoromethyl)phenyl-, 4-chlorophenyl-, 4-cyanophenyl-, 4-ethoxyphenyl-, 4-ethylphenyl-, 4-
fluorophenyl-, 4-isopropylphenyl-, 4-methoxyphenyl-.  Alternatively, R? may represent
unsubstituted phenyl-.  Further exemplary substituted phenyl groups include 2,3,4-

trifluorophenyl, 2,3-difluoro-4-methylphenyl, 2-bromo-4-fluorophenyl-, 2-bromo-5-
fluorophenyl-, 2-chlorophenyl-, 2-fluoro-5-(trifluoromethyl)phenyl-, 2-hydroxy-3-
20  methoxyphenyl-, 2-hydroxy-5-methylphenyl-, 3-chlorophenyl-, 3-fluoro-4-

(trifluoromethyl)phenyl-, 3-hydroxy-4-methoxyphenyl-, 4-bromo-2-fluorophenyl, 4-chloro-3-
(trifluoromethyl)phenyl-, 4-chloro-3-methylphenyl, 4-chlorophenyl-, 4-fluorophenyl- and 4-
propoxyphenyl-.

25 When R? represents optionally substituted aryl and aryl represents naphthyl, examples
include unsubstituted naphthyl (e.g. naphthalen-1-yl, naphthalen-2-yl, naphthalen-3-yl) as
well as substituted naphthyl (e.g. 4-methyl-naphthalen-2-yl-, 5-methyl-naphthalen-3-yl-, 7-
methyl-naphthalen-3-y- and 4-fluoro-naphthalen-2-yl-).



WO 2010/ 026212PCT/ EP2009/ 061453 31 wherein R2 and I R3 are as defined
above. The conpounds of the present invention have several

advant ageswouhioshéarake t hem especially useful for the treatrrentsoss QC
rel ated disases in the CNS, i.e. the corrpounds of 5the present

i nvention are potent QC inhibitors and4have a favourable | ogBB as

wel |l as reach a high concentration in brain. Particularly suitable
conpounds of general fornmula (1) are selected from 1.

5- (benzo[c][1, 2, 5]thiadiazol -6-yl1)-1-(1H benzo[dli m dazol - 5-yDi m dazo
| i di ne-2, 4-di one 102. 1-(lI

H benzo[\d’]werdeazm’eséS'mybphcﬁmamheubdtitumajaaeduadd rmea&pksdnau&e thonocyclic rings

L R b e nABRleangY) st bieydl¥ W3S te.o g YRR il Bk oy

H- benz o[ afipmalid deciubstityte) .- ExgRplel uewbsretrings inshudeglygly)) (eloe pylrdli2mil daxio
lidi

H be%go% %az&g: §I 3 lmlf?ZOI = ygorbf%%d%zo I t\jlc))rpgr%owy(i )q 1Hcf)z¥raZP d”efu?nﬁl
di one 13@9 j[ur@|1-2 yl), thlazolyl eg thiazol-2-yl), thiophenyl (e.g. thiophen-2-yl, thiophen-3-yl).

;F binfo[ﬂah{ﬂéiézrﬁém%%&)nnés (R ORPEMPh@RY | pyHdkh 287 Shb diyRGin 4-yly. dspEGC

H benzo[YPFHYMMS &1at may0e meptioned 359 808 .Of FMore ¢k dnBtMyd PioHBREIREAd draro
| i di ne- Zhafogefl] IW@O)@I a!kyl (e.g. methyl) and alkoxy- (e g. methoxy-). Exam le substltuted 5

d azél:a_ 33’&%’91%95 rmgan @cyggy} )5 d5 métﬁyl-furan-2-yl-4 é I'rnlldfr(l)xlffor cf1y! IIu n- 2 ?I- ym&hy._

1- (1H befomofefli andlanedthyB-pyddin-3-y(-3- Ay dranple subsithiex Bphendrid Mg ag oloxg
ne- 2 4

o bonaol Ry Fxame a?*@er%%e% AP Dele, SOl sty Pk TS

, 4-di oneyl )11benzothiophenyl (e.g. benzo[bjthiophen-3-yl, particularly 2-benzo[b]thiophen-3-yl),

1- (11 1-dasndh Dt8sRliazdny Yo dnbdn DM Zofs Y BeRRERL sRZ0 .8
1- ( 18 berepatldpisiitipgiancl- Syl 1 bergof1R, Bfliasiazehe iy JExamelez old dherabered- digsn
€ include &@nolmyl eggumolm 3-yl, quinolin-4-yl, quinolin-8-yl). Specific substltuents that

1- (1H benzogd I m dazol - 52 (4-chl or ophenyl )i m'dazol i di ne- 2, 4-di on
e 2514 may be mentioned are oné or more e.g. 1, 2 or 3 groups selected from halogen hydroxyl,

1- (1 éH ?em@o[(dbl Miethey alndSalikdiy= Be.g2meloRy-pp Eapld sitdamld oimdenbredr Ahddn
e

H benzo['HiY95 daT§IYEHTNIES-H. ¢ 2 MsysAEHRA R YH 2 Sas Ry E-1Bdol3aH! o frxegle

1-020 substituted 10 membered rings include 2-chloro-quinolin-3-yl, 8-hydroxy-quinolin-2-yl, oxo-

- benzol | A20) 4 8K ds S hndh 2L PYHE BREIRPLELL Al 95 Y01 m dazo

i di ne

When R? represents carbocyclyl, examples include cycloalkyl and cycloalkenyl. Examples of
cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. Examples

25  of cycloalkenyl include cyclohexenyl {(e.g. cyclohex-2-enyl, cyclohex-3-enyl). Examples of
substituted carbocyclyl include 2-methyl-cyclohexyl-, 3-methyl-cyclohexyl-, 4-methyl-
cyclohexyl-, 2-methyl-cyclohex-2-enyl, 2-methyl-cyclohex-3-enyl, 3-methyl-cyclohex-3-enyl,
3-methyl-cyclohex-3-enyl.

30 When R? represents heterocyclyl (which may optionally be substituted), examples include
tetrahydrofuranyl, morpholinyl, piperdinyl, 3.4-dihydro-2H-pyranyl, pyrrolidinyl,
methyltetrahydrofuranyl- (e.g. 5-methyltetrahydrofuran-2-yl-).

When R? represents -Cyalkylaryl, examples include —alkyl{substituted phenyl) e.g. in which
35  phenyl is substituted by one or more groups selected from alkyl, fluoroaikyl, halogen and



17. 1-(3-(1Him dazol -1-yl)propyl)-5-phenylim dazolidi ne-2, 4-di one
3018. 1-(3-0

H i m dazol wb-i¢qénpyl) - 5- (2- br ono- 4- f | uor ophenyl ) i m daari/Erdboyeszsst- d
ione 19. 1- (3 0

H i mi dazol - 1-yl ) propy1) - 5- ( 4- pr opoxypReényl )i ni dazol i di ne- 2, 4- di one
20. 1-(3-0

H i m dazol - 1- yOpropyI) 5-(3-fluoro-4- (trlfluoronethyl)phenyl)
|n1dazoI|d|n? I f% % ; q

Hi m dazdfod- %pmw igore el ARRHY HUDOTOER AR B ing g speme

1- (-0 alkyl is Ci4 alkyl. Another specific group is -alkyl(bicyclic aryl) e.g. wherein bicyclic aryl is
H i m daz I di ne-2, 4-di one WO
2010/ 026 '8@?%%%%&3 @E‘hgéps%ggﬁ%pohmsd"%%%

1- (3-(1H i m dazol -111) propyl) - 542- chl or ophenyl )i m dazol i di ne- 2, 4-di on

€ 245  When R? represents -Cialkylhet | hi t I tifut
1-(3-(5- me?nh 1- 1I—F|)-(|3m 01148 Y eema{y m w Iﬁenyﬁ ?rﬁ?rc\iazolopdona y S,Uz??cliygﬂ’e

25. examples include methylheteroary! and -ethyl eteroaryl (e.g. 1-heteroarylethyl- and 2-
3a§ g | Pagr@eréar&lfemgpgggﬁggﬂéterﬂeaéﬁ dna- %&Mteréaﬁw m q,ﬁ%ﬁl eterdan/PlsOBtlohhip
azol - @5@&59 1JRESITIE £XHPBIEDRY ﬂi@wref?armaa%|mqmqerfyﬂgmwwmyheN methyl-

25 143@@92 g dhylk e thgR®)rrolk 23609 O dthybp{rotBEmEnyl, eeity - pyiol-3-ethyl-,
i daz

5( 3181 o BERGYPL Sl e TR R el - SRR T s o
2, 4- d| ormfnﬁm -ethyl(,34{pgridied-mekhylk, 4-pyridino-ethyl-, 2-(thiazol-2-yl)-ethyl-, 2-ethyl-indol-1-

Iizl:J,T4Ej?re %}th% ?p{ﬁ%{?%d)al efﬂplelrb_yt%ltbg% g&%i{ﬁegw %%thahlngcﬁyl 3th¥lﬁ é methyl- p%l('l)dln-

azol i di rﬂamgthaL d-meihyleoytidig L-yi-ethyl-, 4-methyl pyridin-3-methyl-, 4-methyl-pyridin-3-ethyl-.

5( 3- chlorophenyl) 14344- met hyl - 1H-i m dazol - 1-y1) propyl )i m dazol i di ne-
2, 4-di one 32.

H bd&zi nVbery Bf IW?/SFP$1‘C1@IKY&PW§’G¢Y§LYQMW ®pY eeianaihdbe sLbdlituted) 4eEmplesd

ene] - 2, Gncigded Nfhethdl-cyclopentyl, -methyl cyclohexyl, -ethyl- (gclohexg pro%yl c3iclohex¥l
i m dazal - hi o

5- benzo cl]l[1, 2, t hi adi azol - 1)-141 benzo
xoi(m' dai%?‘][‘\ghcﬁéﬁh 8% IB@X’ cycloh enyl -methyl{4- methylcyc[ohexyl) and —propyl (3-

1-(1H bmﬁb{ld}ciyﬁha@gpl 5-y1) - 5- pheny1l- 2-t hi oxoi m dazol i di n- 4-one 35.
141H benzi m dazol - 5-y1) - 541, 1- bi pheny1- 410- 2- t hi oxoi m dazol i di n- 4- one
36. 1-(1H benzo[d]i m dazol -5-y1)-543- hydroxy-4-neth oxyphenyl)-2-th
i ox@0 mWhlerz 8f refiresedts -GasmlidTheterocyclyl (which may optionally be substituted); examples

1-(1H-b qﬁcﬁi?({ed:?ﬁe'myﬁj-?&r%yéofwa)nyﬁ(e@ %’ﬂ&?‘nylﬂeﬁ%y@&ﬂlréﬂg@f ern't-:-ﬁ!n'yptegar%'a%furan—

3-yl), -ethyl-tetrahydrofuranyl, -methyl-piperidinyl.

When R? represents phenyl substituted by phenyl or phenyl substituted by a monocyclic
25  heteroaryl group, in which any of aforesaid phenyl and heteroaryl groups may optionally be

substituted, typically the phenyl ring connected directly to the nitrogen atom is unsubstituted

and the terminal phenyl ring or the monocyclic heteroaryl ring is optionally substituted by

one, two or three substitutents (e.g. one or two, e.g. one). Typically the terminal phenyl or

monogyclic heteroaryl group is unsubstituted. Typically the terminal phenyl or monocyclic
30  heteroaryl group substitutes the other phenyl group at the 4-position.

When R? represents phenyl substituted by phenyl in which any of aforesaid phenyl groups
may optionally be substituted, examples include -biphenyl-4-yl.



2038. 1
- (1H- benzi m dazol - 5-y1)-541, 1' - bi phenyl - 4-y1) - 4-t hi oxoi m dazol i di n- 2-

one 39. WO 2010/026212 PCT/EP2009/061453
3-(11-1-benzi m dazol - 5-y1)-5-thi oxo-1',3" -di hydro-2H spiro[im dazolid
ine 4,2 -inden]-2- one 40. 26

1- (1H-benzo[ d] i m dazol - 5-y1) - 544- chl or opheny1l) - 4- t hi oxoi m dazol i di n-2
-one 41.

gi-l- f,_lgt gﬁ&ﬁ%&%lr&)rgge%%l the]ﬁgl_ sSUAI:')%ﬁtﬁ’feﬁ_t}yrelx Hngéy%f?chﬁagr]c')aFyf'brtonb? fr(lo\}vr%hdgr%y()lo
1- ( 1H- beafaregald iphemdzod heéteyaby Sdetob muayoeptiondlly dreoqpibetitytd)l - ékatripleaxiotlnded 4z
ol i di n- A, _

1-(1H bg(ﬁzgokﬁhf?%hgg\zddl -5-y1)-5-(2, 3-di fl uor o- 4- net hyl pheny1l) - 4-t hi oxo
i m dazolidin-2- one 44. _ o
|1a§ g:BT giﬂﬁ%g{ glr: (H;éBré’éé%&' ﬁféh%is)gbéﬂé‘té& Bl ¥eRzyRndyGh WAIRNRDYH bigtadald SREPLI SHLC
1- ( 1H- beIPPayIonyi 4P\ s vay. antignally e sebsiyteds sxaraplos insluda 4nenndd@henyk di(@n
e 3046. methylbenzyloxy)phenyl- and 4-(4-methylbenzyloxy)phenyl-. )

14Him dazo¥ 1, 2-a] pyridin-7-yl)-5-phenylimdazolidine-2,4-dione; or a
phar maceutically acceptable salt, solvate or polynorph thereof,

i ncl udi nghed R? tepudseni roptieially stistit@idsshzayiSuddaas epfionalV¥dbstituted carbocyclyl,

201Q/026212PCT1EP20091061453 33 tjcul arl i tabl d of
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1-(11-1- benzo[d] i m dazol -5-y1)-5-(4- propoxyphenyl )i m dazol i di ne-2, 4-d

i one, j ! , ; I
nave o Lot RplcREns BTN iosilicn charkitsEOTRAUBAD Rpd ¥ detotlom,
at t achedexamdles lingludapenzabt. Sldieae-d-yband @eddibydrorberas] btdidingndadh of t he
enantioners in conpounds of formula (1). For exanple in the case of
the compound of Exanple 6, the . . )

10i Avent¥hamByErwsea cabelkn(ARpo spastituechbopheny sramsles gy bipheayl-4-yl-
pr opoxyph&hyl. ) i m dazol i di ne- 2, 4- di oneand( S) - 1- (1H benzo[ d] i m dazol - 5-
yl)-5-(4-

When R? represents -Ciialkyl(phenyl substituted by a monocyclic heteroaryl group),
examples include 4-(oxazol-5-yl)phenyl-methyl-.

20
When R? represents -Cyalkyl(phenyl substituted by benzyloxy) in which any of aforesaid
phenyl and benzyloxy groups may optionally be substituted, examples include 4-benzyloxy-
phenyl-methyl-, 4-(3-methylbenzyloxy)phenyl-methyl- and 4-(4-methylbenzyloxy)phenyl-
methyl-.

25

When R? represents -Cq4alkyl(optionally substituted phenyl fused to optionally substituted
carbocyclyl), examples include indanyl-methyl- (e.g. indan-4-yl-methyl-, 2-methyl-indan-4-yl-
methyi-), indenyl-methyl- and tetralinyi-methyl-.

30 When R? represents -Csqalkyl(optionally substituted phenyl fused to optionally substituted
heterocyclyl), examples include benzo[1,3]dioxo-4-yl-methyl- and  2,3-dihydro-
benzo[1,4]dioxin-4-yl-methyl-.

Suitably R? represents aryl, heteroaryl, phenyl substituted by phenyl, phenyl fused to
35 heterocyclyl or R? and R® are joined to form a carbocyclyl ring which is fused to phenyl, the



propoxyphenyl )i m dazol i di ne- 2, 4-di one. Processes 15 A conpound of
formula (1) IRB RL (1) wherein R, R2, R3, X and Y are as defined
above and WO waynedents H nay be prepared from a conpourdd/Eroefesnsd a
(1) WD 2010/ 026212PCT/ EP2009/ 061453 34 (I1) wherein R, R2, R3 and
Y are as defined for forrmula (I) and RY represents al kyl (e.g. butyl).
When X represents 0O, the conversion of (Il) to (I) conprises

conver si on of the Imne to a 5carbonyl under aqueous conditions (e.g.

aqueous trlfl | prese t he conyersiqn.
canpr | selopeat ordn ety bl RaRE e STl PieS SRISTDb dine
sul fi de.subbtduteg@acti on is suitably carried out at el evated
tenperature, suitably under m crowave conditions. The reaction is
typically carried qut in a polar, protic solvent 10(e.g. nethanol) in
the predderesuitdbhai’ senresents. ayl, h@tdloewhlpbem sufistitijed by nf@md@mnhbrtyf fused to

Formgl a ehdrdoydBY theaBFRRRTFH, h&teBaR, SPRERAURY relerd QBN Buds ddtibndly Bothg

substituted.

In one embodiment, R? represents optionally substituted heteroaryl. When R? represents
optionally substituted heteroaryl, R? suitably represents benzo[c][1 .2,b]thiadiazol-6-yl.
10
In one embodiment, R? represents phenyl substituted by phenyl, the aforesaid phenyl groups
optionally being substituted, for example by one or more substitutents which may be the
same or different and are chosen from halo, OH, Cq.aalkyl, Ci3 haloalkyl, Ci; alkoxy, Ci.3
haloalkoxy. When R? represents phenyl substituted by phenyl, R? suitably represents -
15  biphenyl-4-yl.

In one embodiment, R® represents optionally substituted phenyl fused to optionally
substituted heterocyclyl. When R? represents optionally substituted phenyl fused to
optionally substituted heterocyclyl, R? suitably represents 2,3-dihydro-benzo[1 A]dioxin-4-yl-.
20
In a further embodiment, R? represents optionally substituted aryl especially optionally
substituted phenyl. In suitable compounds of this type, R represents phenyl optionally
substituted by one or more substitutents. In general, when R? is optionally substituted phenyl,
it is unsubstituted or has one, two or three substituents, which may be the same or different
25  and are chosen from halo, OH, Cqzalkyl, C13 haloalkyl, Cy3 alkoxy, C.3 haloalkoxy. Specific
examples of these substituents include F, Cl, Br, OH, methyl, trifluoromethyl, ethyl, n-propyl,
methoxy, ethoxy and n-propoxy.

A particularly suitable R? group is phenyl substitututed by n-propyloxy, particularly 4-n-
30  propoxyphenyl.

When R? represents -Cisalkyl, examples include methyl, ethyl, propyl (e.g. n-propyl,
isopropyl) and butyl (e.g. n-butyl- sec-butyl, isobutyl and tert-butyl).



/C=N R3 (I11) wherein R1, R2 and R3 are as defined above for
formula (1); by reaction with a conmpound of 15forrmula (IV) Nlr NV
(1'V)  wherworzod/a2e212s defi ned above for fornula (1) anddWEmRepnesent s
a counterion (e.g. Ky and a conpound of formula (V) -C=-Nr-R (V)
20wherein Ris as defined above for féfmula (11). WD

2010/ 026212PCT/ EP2009/ 061453 35 The reaction is suitably carried out
in the presence of an aci d catalyst (e.g. pyridiniumhydrochloride).

(oo, anbbPl” sl obusit pbuliba o A oy PPFPegBes il opamec

by reactbemptary aubstiimtﬁdmnyifgrcbtmsnndluﬁe(zm YicRRropBelyR2,4CAilorovhphieniyin, P

and R3
f ormul a

().

5

10

15

20

25

30

U I L L R
2,4,6-trimethylphenyl-, 2,6-dichlorophenyl-, 2,6-difluorophenyl-, 2 6-dimethoxyphenyl-, 2-
isopropyl-6-methylphenyl-, 3-(cyclopentyloxy)-4-methoxyphenyl-, 3,4,5-trimethoxyphenyl-,
3,4-dimethoxyphenyl-, 3,4-dichlorophenyl-, 3,4-dimethylphenyl-, 3,4,5-triflucrophenyl-, 3,5-
bis(trifluororomethyl)phenyl-, 3,5-dimethoxyphenyl-, 3-methoxyphenyl-, 4-
(trifluoromethyl)phenyl-, 4-bromo-2-(trifluoromethyl)phenyl-, 4-bromophenyl-, 4-chloro-3-
(trifluoromethyl)phenyl-, 4-chlorophenyl-, 4-cyanophenyl-, 4-ethoxyphenyl-, 4-ethylphenyl-, 4-
fluorophenyl-, 4-isopropylphenyl-, 4-methoxyphenyl-.  Alternatively, R® may represents
unsubstituted phenyl-. Further exemplary substituted phenyl groups include 2-bromo-4-
fluorophenyl-, 2-bromo-5-fluorophenyl-, 2-chlorophenyl-, 2-fluoro-5-(trifluoromethyl)phenyl-,
2-hydroxy-3-methoxyphenyl-,  2-hydroxy-5-methylphenyl-,  3-chlorophenyl-,  3-fluoro-4-
(trifluoromethyl)phenyl-, 3-hydroxy-4-methoxyphenyl-, 4-chloro-3-(trifluoromethyl)phenyl-, 4-
chlorophenyl-, 4-fluorophenyl- and 4-propoxyphenyl-.

When R? and R? are joined to form a carbocycly! ring, which is optionally substituted by one
or more Cyzalkyl groups, examples include cycloalkyl (e.g. cyclopropyl, cyclopentyl and
cyclohexyl) and cycloalkenyl {e.g. cyclohexenyl).

When R? and R? are joined to form a carbocyclyl ring which is fused to phenyl; examples
include indanyl (e.g. indan-2-yl} and tetralinyl.

When R? and R® are joined to form a carbocyclyl ring which is fused to monocyclic heteroaryl;
examples include 5-membered carbocyclyl fused to 6-membered heteroaryl, 6-membered
carbocyclyl fused to 6-membered heteroaryl, 5-membered carbocyclyl fused to 5-membered
heteroaryl and 6-membered carbocyclyl fused to 5-membered heteroaryl. The monocyclic
heteroaryl to which carbocyclyl is fused contains at least one heteroatom (e.g. one, two or
three heteroatoms, e.g. one or iwo, e.g. one heteroatom).

Suitably R® represents H or R? and R® are joined to form a carbocycly! ring which is fused to
phenyl. Most suitably R® represents H.



The reaction may be carried out under conventional conditions for
imne formati on known to the skilled person. R4 (1) wherein Rl, R2
and Y are wodafazemdel above, R3 represents H, R4 represatTBERN09/061453
-01.8allyl or - C(0)O01. 6al kyl and X reglresents 0 may al so be prepared
by reaction of a conpound of forrrula [11) WO

2010/ 026212PCT/ EP2009/ 061453 36 (VII1) wherein RL and R4 are as

defi ned above for general fornmula (I); with a conpound of formula
(X : in.R2.is as eflndforfr la (1), The

react i oFﬁl“éA typlr%Déﬁe)?Fca?‘r“gléyloﬁfam‘ﬂes ! lﬁ?teup"gﬂyg %Ii R&?&M' (&R RPRY-
A conpousapbradyl)f buigufes. (Niutyl) seralyutyieispivudy samd detvputybapdntdrie gf ndentyl, 3,3,

corrpoundd(i%thh?%wﬂ),wﬁg%{llelégﬁt@@dlgdﬂef| ned above with a conpound of

formul a L& independently represent |eaving
groups (e.g. LG and L& both represent imdazol-1-yl); and a

conpgundypkn hOFéHrléén(stIO}d% DA e]xéﬁnfﬁe)s iMREEL )84_4&1"%/! Q@chdé’sf ARG Idh, -

formul a reaction is typicall ycarr|e out I’'n a pol ar aprotic

sol vent é})@thylm%ﬂlﬂrwwﬁé%y yl.

Suitably R? represents H, -Cygalkyl or -C(0)Cysalkyl. More suitably R* represents H or -C;.
salkyl, e.9. H or methyl. Most suitably R* represents H.

10
In one embodiment X represents O. In an alternative embodiment X represents S.

In one embodiment Y represents O. In an alternative embodiment Y represents S.

15  In one embodiment X represents O and Y represents S. In an alternative embodiment X
represents S and Y represents O. Suitably X and Y both represent O.

Most particularly, the compound of formula (1) is represented by

§
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S H , or



WO 2010/ 026212PCT/ EP2009/ 061453 37 zN=-Cy -n- R4 (XI|) wherein R4
is as defined in fornmula (1). The reaction is typically carried out

i n a pol arwamomnize21gol vent (e.g. tetrahydrofuran). 1\ RAPCT/RP209®6E5N
Rl, R2 R3, R4 and Y are as defined above and X represents 0, may al so
be prepared by reaction of a conpound3Bf fornula (XII11) NH2 (X I1I)
10wherein Rl, R2 and R3 are as defined for fornmula (1); with a
conpound of fornmula (XIV) (XIV) wherein either J and K both represent
H or J and K both represent Leavi ng groups (e.g. J and K both
represent imdazolyl or J rBpresepts al koxy (such as ethoxy) and K
represents hal ogen (e.g. chl 15 WO

2010/ 0262 When J and K both represent | eaving
@rried out at elevated tenperature

groups, e rgaction is typical
inthep ;s&n e of a base (e.g./triethyl am ne). 5A compound of
formula ( ) may be pr retNby hydrol ysis of a conpound of fornula
(XV) O , or

wherein RZ and R? are as defined above.

Most suitably, the compound of formula (1) is represented by

Oy
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o R



R2 (XV) wherein R, R2 and Ware as defined for formula (1). 10 A
conpound of forrmula (XV) may be prepared by reaction of a conpound of
formul a (Wp aittthsazconpound of forrmula (VI1) and a sowdmERiOyRES de
(e.g. trinethylsilylcyanide). 15A corrgound of formula (1) R3 (I)
wherein W R2, R3, X and Y are as defBhed above, and | R4 represents
-NH2 may be prepared by reaction of a conmpound of formula (I) wherein
R4 represents Hwith a nitrite ion source (e.g. sodiumnitrite). The

reaction jis .sujptablLy carr in the presence of water and acid
20(e. g. %%eé?“g 58‘?% areﬁ‘?df‘ﬁp%cg%h %Bn is foll owed by reduction (e.g.

usi ng zinc dust). The two steps may suitably be carried out as a

one- pot 0 A 6
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ei t her kasoasialynsefubfdithey treptmptad) G mlatedigisbeespin $saCia, iy theotorepmundnal
met heds | ¢
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(11- 40 aﬁw@gmgqnca@yatlonmtpramADan Gastrin, Neurotensin, FPP, CCL 2, CCL
7, CCL 8, CCL 16, CCL 18, Fractal kine, O exin A,

[GI n3i - |g_:uca n(3 29), #GlnS] subst ance P&S 11) and the peptide
QYNAD. I Feifabifetoainosndedf geagrpEomulea({are saigeiEA §8Mand/ or

conbl nati ons sa@emdofd]n .4 @lla'fdhﬁolFEr A5 eQfH- bmmlmZamylm’ﬂ@émmw £dibne

Gselth t or 2 Hel Bz HERP s B R DB P B ¥roat od by
nodul at I on3of1-(@B- mtm[ﬂjlmixdgonab'I)es (2:hyArxpb-racthyiprsaglliaiizesidofke-2,4- -dione
o eh 3! 820 ARtk Eo BAREALE a0 Bl LB Moy frdh ARGz R 2
dione
5. 1-(1H-benzo[d]imidazol-5-yl)-5-(2-bromo-5-flucrophenyl}imidazolidine-2,4-dione
15 6. 1-(1H-benzo[d]imidazol-5-yl)-5-(4-propoxyphenyllimidazolidine-2,4-dione
7. 1-(1H-benzo[d]imidazol-5-yl)-5-(4-chloro-3-trifluoromethyl)phenyl)imidazolidine-2,4-
dione
8. 1-(1H-benzo[d]imidazol-5-yl}-5-(3-fluoro-4(trifluoromethyl)phenyl)imidazolidine-2,4-
dione
20 9. 1-(1H-benzo[dlimidazol-5-yl}-5-(3-hydroxy-4-methoxyphenyl)imidazolidine-2,4-dione
10. 1-{1H-benzo[d]imidazol-5-y1}-5-{2-hydroxy-3-methoxyphenyl)imidazolidine-2,4-dione
11. 1-{1H-benzimidazol-5-y|}-5-(1,1'-biphenyl-4-yl)imidazolidine-2,4-dioneg
12. 1-{1H-benzo[d]imidazol-5-yI}-5-(3-chlorophenyl)imidazolidine-2,4-dione
13. 1-{1H-benzo[d]imidazol-5-yl}-5-{4-chlorophenyl)imidazolidine-2,4-dione
25 14, 1+ (2
15. 1-(1H-benzo[d]imidazol-5-yl)-5-{4-fluorophenyl)imidazolidine-2,4-dione
16. 1-{1H-benzo{d]imidazol-5-yl)-5-(2,3-dihydrobenzo[b][1,4]1dioxin-7-yl)imidazolidine-2,4-

dione

1H-benzo[d]imidazol-5-yl)-5-(2-chloraphenyl)imidazolidine-2,4-dione

17. 1-{3-(1H-imidazol-1-yl)propyl}-5-phenylimidazolidine-2,4-dione
30 18. 1-(3-{1H-imidazol-1-yl)propyl
19. 1-(3-(1H-imidazol-1-yl)propy!
20. 1-(3-(1H-imidazol-1-yl)propy!)-5-(3-fluoro-4-(triflucromethyl)phenyl) imidazolidine-2,4-

)
)3-5-(2-bromo-4-fluorophenyl)imidazolidine-2,4-dione
)-5-{4-propoxyphenyl)imidazolidine-2,4-dione
)
dione
21. 1-[3-(1H-imidazol-1-yl)propyl]-5-(4-biphenyl)imidazolidine-2,4-dione
35 22. 1-(3-(1H-imidazol-1-yl)propyl}-5-(3-chlorophenyl)imidazolidine-2,4-dione



15 Peptide Ami no acid sequence Function Abeta(1-42)

Asp- Al a- @ u- Phe- Arg- Hi s- Asp-Ser- dvy-Tyr-Qd u-Val - H s-Hi s-d n-Lys-
Leu- Val - PhwoPlerodbaz A u- Asp- Val - d y- Ser - Asn- Lys- A y- AlrGTiEr6doloerSS V-
Leu-Met-Val-Ay-dy-Val-Val-lle-Ala Plays a role in

neur odegeneration, e.g. in Al zhei mer' 82Di sease, Fanmilial British
Denentia, Famlial Danish Dementia, Down Syndronme Abeta(1-40)

Asp- Al a-GIu Phe Arg- Hi s- Asp-Ser- @y-Tyr-d u-Val -Hi s-Hi s-G n-Lys-

L Val - |le-1le-dy-
Lou Wet - vaPr G & mGaredaieispae B B e st Adtianeon. o g
i n Al zhei ng4. 15 (3B sesisg 1 Himidakolalyl Brapyi)SkphBeyheriddzalidideaZiddicak Dani sh
De ti P - Hi S¢ . - - Ty -
G ueval -+ e HPRE BB BT (bt T R B R R Sl A
Asn- Lys- d y- Alieoe] | e- IIe A y-Leu-Met- Val-Ay-Ay-Val-Vval-lle-Aa

Plays a robg 1' (BWtWQQ%%%I 10ﬁ)§ 0?’525 hﬁ) nﬁggﬁ)é%bﬁﬁﬁm%ognégé%% ~dione

Famlial Brit Denenti a, Fam

WD 2010/ oz@éﬂzﬁ@wﬁﬂmwu@@@a@ﬁ leJgrqpélﬂyﬁﬂ’érehmm@nwaa@é@neﬁ&dwne
Function Abst@&%hﬂo%phanw{ﬂ(@( 8th ﬁ-r-rﬁﬁ@ézgﬁf-yl rMpyT))fﬁldazolldlrétle—24dlone

G u- Vval - ngs ﬁ; ){ y- Ser -
Asn- Lys-d § Ara-(Freathy éH@”WEE@J WBpryQ/‘éTph@‘XJ‘ %ZC’%{PG 2/4199PPays a rol e
| n neur odegenepat-intthyl-eHgmidarolALDbRIpyE5- &b@hér%ﬂi)ﬁﬁdaiﬁﬁ(ﬂihé paldiddel ti sh
AT f@%ﬁ%gﬁf&-@%@?methﬁﬁﬁh%ﬂmw&rapvm e 3 igne
Asn Lys- A 92 A-@dHHeaziidzzGH5yl |- 8-MaydroZal, 5HE ylroimjdavalidingad, 2lin dené)- B5-
dione
33. 5-(benzo[c][1,2,5]thiadiazol-6-yl}-1-(1H-benzo[dlimidazol-5-yl)-2-thioxoimidazolidin-4-
one
15 34. 1-{1H-benzo[d]imidazol-5-yl}-5-phenyl-2-thioxoimidazolidin-4-one
35. 1-(1H-benzimidazol-5-yl)-5-(1,1-biphenyl-4-yl}-2-thioxcimidazolidin-4-one
36. 1-(1H-benzo[dlimidazol-5-yl}-5-(3-hydroxy-4-methoxyphenyl)-2-thioxoimidazolidin-4-
one
37. 1-(1H-benzo[d]imidazol-5-y1}-5-phenyl-4-thioxoimidazolidin-2-one
20 38. 1-(1H-benzimidazol-5-yl}-5-(1, 1-biphenyl-4-yl}-4-thioxcimidazolidin-2-one
39. 3-(1H-benzimidazol-5-yl}-5-thioxo-1',3'-dihydro-2H-spiro[limidazolidine-4,2"-inden]-2-
one
40. 1-(1H-benzo[d]imidazol-5-yi)-5-{4-chlorophenyl}-4-thioxoimidazolidin-2-one
41. 1-(1H-benzo[d]imidazol-5-yI}-5-(2,3.4-trifluorophenyl)-4-thioxoimidazolidin-2-one
25 42. 1-(1H-benzo[d]imidazol-6-yl}-5-(4-bromo-2-fluorophenyl)-4-thioxoimidazolidin-2-one
43. 1-(1H-benzo[d]imidazol-5-yI}-5-(2,3-difluoro-4-methylphenyl)-4-thioxoimidazolidin-2-
one
44. 1-(1H-benzo[d]imidazol-5-yl}-5-(4-chloro-3-methylphenyl)-4-thioxoimidazolidin-2-one
45. 1-{1H-benzo[d]imidazol-5-yl}-3-methyl-5-phenylimidadzclidine-2,4-dione
30 46. 1-(H-imidazo[1,2-alpyridin-7-yl)-5-phenylimidazolidine-2,4-dione;
or a pharmaceutically acceptable salt, solvate or polymorph thereof, including all tautomers
and stereoisomers thereof.



Plays a role in neurodegeneration, e.g. in Al zheiner's D sease,

Fam lial British Denmentia, Famlial Danish Denentia, Down Syndrone
Abet a( 11- 4@p 2@ wn2¥abk - Hi s- Hi s- @ n-Lys- Leu- Val - PCT/EP2009/061453
Phe- Phe- Al a- 3 u- Asp-Val -A@ y-Ser- Asn-Lys-Gy-Ala-lle-Ile-3y-Leu-Met-
Val -d y- Gly Val -VvVal Plays a role in n@érodegenerati on, e.g. in

Al zheinmer's Disease, Famlial British Denentia, Famlial Danish
Denentia, Down Syndrone ABri EASNCFAI RHFENKFAVETLI C SRTVKKNI | EEN

Pyr ogl ut anat.e orm plays a rol |nFmI|aI British Denen ADan
EASNCF A RPR BRI MR R o Ryrceeseci oo i toari B SRR EE e 6
i n Fam | 1-@lH- Mb[slﬂmlﬁamm-yl)aB @asropoxypiehyBiniidez olitlirat-2 4 8@b850which  has  the
QCPWL EEEREAY QAWDE (am de) Gastrin stinulates the stonach nucosa to
produce And Secret e hydrochl oric acid and the pancreas to secrete its
di gestive enzynmes. It also stinulates snooth nuscle contraction and

i ncreases blood circul ation wat er secretion in the stomach and

intestine. WD 2010/026212 / EP2009/ 061453 41 Peptide Amino acid
sequence Function

(0,

The compounds of formula (1) have a chiral centre at the carbon atom to which R? and R® are
attached and the inventors have succeeded in isolating each of the enantiomers in
compounds of formula (I). For example in the case of the compound of Example 6, the

10  inventors have isolated both (R)}-1-(1H-benzo[d]imidazo!-5-yl)-5-(4-
propoxyphenyljimidazclidine-2,4-dione and (S)-1-(1H-benzo[dlimidazol-5-yl}-5-(4-
propoxyphenyl)imidazolidine-2,4-dione.

Processes

15 A compound of formula (I)

RZ R3
X
Rl—
N
N
Y \R4

()
wherein R', R?, R, X and Y are as defined above and R* represents H
may be prepared from a compound of formula (II)



Neu rotensin Swi ss-Prot: P30990 QLYENKPRRP YIL Neurotensin plays an
endocrine or paracrine role in the regulation of fat nmetabolism It
causes conwoaoiwweidf snooth nuscle. FPP QEP am de PCT/EP2009/061453
Atripeptiderelatedto thyrotrophin rel easi ng hornone

(TRH), i sfoundi nsem nal pl asna. Recent evftdence obtained in vitroand in
vi vo showedt hat FPPpl aysan i nmportantrol ei nregul ating spermfertility.
TRH Swi ss-Prot: P20396 (QHP am de TRH functions as a regul ator of the
bi osynthesis gf TSH,in the anterior pituitary gland and as a

neur ot r ansmi tY uronodul ator in the central and peripheral
nervous systensdGiRH Swi ss-Prot: P01148 QHWSYG. RP(G am de

Stinmul atRS_t he~se ; of gonadotropins; it stinulates the
secretion of Nboth IfGtei ni™gi ng and follicle-stimulating hornones.

3

NH

(1

wherein R', R?, R*and Y are as defined for formula (1) and R represents alkyl (¢.g. butyl).

When X represents O, the conversion of (II) to (I) comprises conversion of the imine to a
5  carbonyl under agueous conditions {e.g. aqueous trifluoroacetic acid).

When X represents S, the conversion comprises reaction of (i) with a source of sulfide ions
e.g. sodium sulfide. The reaction is suitably carried out at elevated temperature, suitably
under microwave conditions. The reaction is typically carried out in a polar, protic solvent

10  (e.g. methanol) in the presence of an acid (e.g. hydrochloric acid).

A compound of formula (II) may be prepared from a compound of formula (HI)

R2 R’
N
R3

(1
wherein R', R? and R® are as defined above for formula (1); by reaction with a compound of
15  formula (IV)

N——Y M*
(V)

wherein Y is as defined above for formula (1) and M* represents a counterion (e.g. K)

and a compound of formula (V)
‘C=——=N" R
(V)

20  wherein R is as defined above for formula (11).



WO 2010/ 026212PCT/ EP2009/ 061453 42 Pepti de Ami no acid sequence
Function CCL16 (small QPKVPEW VNTPSTCCLK Shows chenptactic activity
for induciwoetoyrzekzne YYEKVLPRRL VWGYRKALNC | ynphocyt eCTERI009/061453
nonocyt es A16) HLPAI | FVTK RNREVCTNPN but not neutrophils. Al so shows
DDW/QEY! KD PNLPLLPTRN pot ent myel osuppPessi ve Swiss-Prot: 015467
LSTVKI | TAK NGQPQLLNSQ activity, suppresses proliferation of nyeloid
progenitor cells. Reconbi nant SCYA16 shows chenotactic activity for

onocyt e&eape%ction is suitably carried out in the presence of an acid catalyst (e.g. pyridinium
hydrochloride). The reaction is typically carried out in a polar, protic solvent (e.g. absolute
ethanol).

5 A compound of formula (lll) may be prepared by reaction of a compound of formula (VI)
R2

AN

/C:O

RS

(V)

wherein R? and R are as defined above for formula (1); with a compound of formula (V1)

HN—R!

(Vi)

10 wherein R'is as defined above for formula (1).

The reaction may be carried out under conventional conditions for imine formation known to

the skilled person.

15 A compound of formula (1)

R2 R
X
Rl
N
N
Y \R4

U
wherein R, R? and Y are as defined above, R® represents H, R* represents H, -Cy.galkyl or -
C(O)Cy.salkyl and X represents O

may also be prepared by reaction of a compound of formula (V)



THP- 1 nonocytes, but not for resting | ynphocytes and neutrophils.

I nduces a calciumflux in THP-1 cells that were desensitized by prior
expressi onwoiRAES. CCL8 (smal |l QPDSVSI Pl TCCENVI N Cheamat r20d91061453
factor that attracts inducible cytokine RKIPI QRLES YTRI TNI QCP
nmonocytes, |ynphocytes, A8) KEAVI FKTKR8GKEVCADPKE basophils and

eosi nophils. May RWRDSMKHL DQ FONLKP play a role in neoplasia and
Swi ss-Prot: P80075 inflanmmtory host responses. This protein can
bi nd hepari n. \QD 2010/ 026212PCT/ EP2009/ 061453

R1\ JJ\ /R4

N
N b
(VI
wherein R' and R* are as defined above for general formula ([); with a compound of formula
(1X):
Q 0
H R2

(1X)

5  wherein R?is as defined for formula (I)
The reaction is typically carred out in a mixture of HCIVACOHR (1/40 v/v).

A compound of formula (VIIl) may be prepared by reaction of a compound of formula (VII) as
10  defined above with a compound of formula (X)
Y

LG1)J\ LG

(X)

2

wherein LG; and LG; independently represent leaving groups (e.g. LG; and LG, both
represent imidazol-1-yl);

and a compound of formula {XI)

H,N—R*

15 (X1
wherein R* is as defined in formula (I). The reaction is typically carried out in a polar aprotic
solvent (e.g. dicholoromethane).

Alternatively, a compound of formula (VIIl) may be prepared by reaction of a compound of
20 formula (VII) as defined above with a compound of formula (Xil)



43 Peptide Am no acid sequence Function CCL2 (MCP-1, snmall inducible

cyt oki ne A2) QPDAI NA PVTCCYNFTN RKI SVQRLAS YRRI TSSKCP KEAVI FKTI V

AKEI CADPKQVRMY@RBsIRIL DKOQTQTPKT Chenopt actic factor thatep@ytme®iosi4ss
nonocyt es and basophils but not neutrophils or eosinophils. Augnents
nmonocyte anti-tunor Swiss-Prot: P13508/ activity. Has been inplicated

in the pathogenesis of diseases characterized by nonocytic

infiltrates, |like psoriasis, rheumatoid arthritis or atherosclerosis.

May be inv%ua _dn.the recruitnment of nonocytes into the arterial

wal | duri the di sease process of atherosclerosis. Binds to CCR2 and

CCR4. 8(small QVGINKELC CLVYTSWQ P Chenotactic factor that

attracts induci bl ecyt oki ne KFI VDYSET SPQCPKPGVI | ynphocytes but not

monocyt es ALEKI)LLTKRGRQ C ADPNKKVWQXK or granul ocytes. May be
YI SDLKLNA involved in B cell migration into Swiss-Prot: P55774

wherein R” is as defined in formula (). The reaction is typically carried out in a polar aprotic

solvent (e.g. tetrahydrofuran).

5  Acompound of formula ([)

RZ R3
X
Rl—_
N
N
Y \R4
)

wherein R", R* R, R* and Y are as defined above and X represents O,
may also be prepared by reaction of a compound of formula (XIII)

NH;
N
R(// o)
Rs
Rz
(X1
10 wherein R', R? and R? are as defined for formula (1); with a compound of formuia (XIV)
Y
J)j\K
(XIV)

wherein either J and K both represent H or J and K both represent leaving groups (e.g. J and

K both represent imidazolyl or J represents alkoxy (such as ethoxy) and K represents

halogen (e.g. chloro)).
15

When J and K both represent H, the reaction is typically carried out at elevated temperature.



B cell follicles in |ynph nodes. Attracts naive T | ynphocytes
toward dendritic cells and activated macrophages in | ynph nodes, has
chenot act i woaotd/eestty for naive T cells, CD4+ and CD8+ TeEmEn2809A6L453
thus may play a role in both hunoral and cell-nmediated i nmunity
responses. WO 2010/ 026212PCT/ EP2009/ 881453 44 QHHGVT KCNI TCSKMT
SKI PVALLI H YQQNQASCGK RAI | LETRQH RLFCADPKEQ W/KDAMOHLD RQAAALTRNG
GTFEKQ GEV KPRTTPAAGG MDESVWVLEPE ATGESSSLEP TPSSQEAQRA LGTSPELPTG
VTGSSGTRLP PTPKAQDGGP VGTELFRVPP VSTAATWISS APHQPGPSLW AEAKTSEAPS
TQDPSTQAST ASSPAPEENA PSEGORVWEQ GQSPRPENSL EREEMGPVPA HTDAFQDWGEP
GSVAHVS\WReN/$ SRGKRBRErcphABSBIVIRIG iR, METhEROR GMhlTRarROAQAAT R ated

QAVGLLAR %P %Mﬁ\ . RYl PRSCGSN SYVLVPV The
sol ubl e tkﬁP%#‘ﬁ’%@]{e c[eg%(lﬁ@to orag%'@:@l S )Erg?am%nocyt es, but not for
neut rophi |l s. The menbrane-bound form pronotes adhesi on of those
I eukgcytﬁgo,;,ﬁblﬁggpfohﬁmg?rjf”,?:el |'s. May play a role in regulating

{ de i ul at

| eukocyt e adhesi on an ation processes at the endot helium bi nds
t o CX3CRIay be prepgred Srhydrolysis gt pererapndef Remulg{X\owi ss- Prot : P80098
QPVA NT STTCCYRFI N KKLRKQRLES YRRTTSSHCP REAVI FKTKL DKElI CADPTQ
KW/QDFMKHL DRKTQTPKEZThenot actic factor that attracts nonocytes and
eosi nophiL87 b ot neutrophils. Augnents nonocyte anti-tunor
activity.'Also ifn ges the rel ease of gelatinase B. This protein can
bi nd hepari n. BiRnds {o CCR1, CCR2 and CCR3.

(XV)

wherein R', R? and R® are as defined for formula ().

10 A compound of formula (XV)
may be prepared by reaction of a compound of formula (V1)
with a compound of formula (VI!)
and a source of cyanide (e.g. trimethylsilylcyanide).

15 A compound of formula (1)

RZ R3
X
R'—
N
N
Y \R4

(I
wherein R', R%, R%, X and Y are as defined above, and R* represents -NH, may be prepared
by reaction of a compound of formula (I} wherein R* represents H with a nitrite ion source
(e.g. sodium nitrite). The reaction is suitably carried out in the presence of water and acid
20  (e.g. acetic acid). This reaction is followed by reduction (e.g. using zinc dust). The two steps
may suitably be carried out as a one-pot procedure.



WO 2010/ 026212PCT/ EP2009/ 061453 45 dutamate is found in positions 3,
11 and 22 of the anyloid 6-peptide. Anong themthe nutation from

gl utam c awiodo(EpRet1® gl utamne (Q 1n position 22 (cor rESpRING1ED
anyl oi d precursor protein APP 693, Swi _ssprot P05067) has been
described as the so called Dutch 5typ§9cer ebroarterial anyl oidosis
nmut ati on. The 6-amyl oid peptides with a pyroglutamc acid residue in
position 3, 11 and/or 22 have been described to be nDre cytot oxi ¢ and

200 nedraroud o REelPd, 8! CABTALLERE iR 83 ot eE e known

2010/ 026tz egly BPZRO0R/D 6y He pidhatdtebyndniéniioeal dtterdsiknewn parseat i ons,
e.g. Abeta(3-40), Abeta(3-42), Abeta(ll-40) and Abeta (11-42) can be
generated by the p-secretase enzyne f3-site anyloid precursor

pr ot ei n-dlesapautig usagyme (BACE) at different sites (Huse J.T. et al.

2002 5J. Iﬂ’ly@iolo @%Ubs@eztgs 6A8L: (EEP R/ RarhRa dre. ¢ ﬁda/nglo@lﬂiaﬁrﬁegﬁ’d?aﬁ%'zlg?'i@

or dipeptid "am nopept | dase proceSS| ng
pept i deéZAdéﬂ"&@ff‘%‘V -ShdAR AN Caghin, NWF%IB'PS'@ifé’s CCye CCLAL Gt BICCL

the t hemgNcoer 18, FdctaGss! rdregn ¢, trdamg%c@gbmb@fl[@mq shﬁstgﬁcteai(saqsiamthe
QC. Transe |t2)allal ransduci ing cells, particularl gastrln

cel |, cdeBidf HHNALyaSeT fU&th%{cPata%é%tt@% i the P?{BP%”P?\P& foafcorr@mtw
the st Of&e&dlnB&GWernKmSQrﬂm(ﬁnﬁ pabrmiaceltical eonassitives é&nmfsmgl&t@s%r%

LoniPol i o A 229 UsPRE T ARt Thentod i IEh B Gl e o py

i nt er nednedusdiof pf QGastivityn and GI ygastrins) are putative growh
factors; their products, the am dated gastrins, regulate epithelial
cell proliferation, the differentiation of acid-producing pari etal
cel I s anigblg 3t a«min@agbi:mquemge%nf @hueinmm faictive pkptidesCwith el Ndernzingl
the expresaife ms.mn%.&sa?e |.£udst5&rqan gitp synthesis and
storage in ECL cells, as well as acut 'y sti Ing acid secretion.
Gastl®in al so sti rrul ates the productl on of menbers of the epidermal

growt h Lmﬁ,gg (EGH) Tanhy,oggyggquép,céur m T Dl EudRbhet al cef i

functiopn but stimilatelthe growmh of surface epjithelial cells Plas

gast ri n|ASHEEALY at i ons Aa?rpeﬂ'é@wrﬁf\@&rs Hisshpr &8t s | RipYse 198 incobact er
gyl ori, whg ar et known ®lylTeMeu-vaeasRdsIkiL & of mmggﬁga%erétloﬁeég in

| Sease| an asiri c ca Cer

15315- 3p4) . The pepti de eHo‘Fag‘rgﬁE%sé‘ﬂ?giPA?Fb das iy %ﬁ%‘ﬁ??%ﬁ cgmilial
fceI |'s, Ci S kln?)vvn_ to ﬁtl Gil-See-Abheys Bt Aedesie-Bng @iteammhtxd_?_ﬁshﬁm ne
romECL cells in the 0 ceptors. ..
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receptors 25 | ocated on parl etal cells. Recent ﬁymd'rcem suggest t hat

gastring h—ts—f Wp 118

(pr ogasthbEeFlé(gﬁ jgI yci ng ég(tenéﬁejd astri n) S aﬁgiaﬂé’rléo'\%t h factor
for the| gastrointestingblytlyactu- VaHHI?;wH@-CEieé{WS-est pisurasiegenardtion, ¢.pen

mej or tjrophic effect OfLe%maql-%s-fﬂ)hg G?mAépSV5lor Al lrﬂér)'sq.{)lbé:asguﬁé}ﬁlﬁalc’f

stomach, where it causes i ncrease eratioh astric stem

el T B ool 1 8 ERSerAG L Yo Bk de bt Qe | Bitsh LA iaF Srap)
nmass. On the 30 ot her h_@lﬂdmeti\}b@gm@rvdwphl C taqf)gﬁagh mdrig, b&ss

processled gastrin (e.g} glycine-extended gastri ﬁ)’ appears to be the
col oni ¢f nucosa (Koh, T J. and Chen, D. 2000 Reg{®YMBEJH® 9337- 44).
Abeta(3-42) Glu-Phe-Arg-His-Asp-Ser-Gly-Tyr- | Plays a role in
Glu-Val-His-His-GIn-Lys-Leu-Val- neurodegeneration, e.g. in

Phe-Phe-Ala-Glu-Asp-Val-Gly-Ser- | Alzheimer's Disease, Familial
Asn-Lys-Gly-Ala-lle-lle-Gly-Leu-Met- | British Dementia, Familial
Val-Gly-Gly-Val-Val-lle-Ala Danish Dementia, Down
Syndrome




WD 2010/ 026212PCT/ EP2009/ 061453 47 in this disorder.

i n which cerebrospina

drug treatnent.

Clinical studies

fluid (CSF) NT concentrations have been
measur ed reoealdérnzsubset of schi zophrenic patients wgrdr/Eiecmeasss
CSF NT concentrations that are restored by effective antipsychotic

Consi der abl e evi dence48l so exi sts concordant with the

i nvol venment of NT systens in the mechanismof 5 action of

antipsychotic drugs.
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Substance P
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Belongs to the tachykinins.
Tachykinins are active peptides
which excite neurons, evoke
behavioral responses, are
potent vasodilators and
secretagogues, and contract
{directly or indirectly) many

smooth muscles.

QYNAD

GIn-Tyr-Asn-Ala-Asp

Acts on voltage-gated sodium

channels.

Glutamate is found in positions 3, 11 and 22 of the amyloid B-peptide. Among them the

mutation from glutamic acid (E) to glutamine (Q) in position 22 (corresponding to amyloid

precursor protein APP 693, Swissprot P05067) has been described as the so called Dutch

type cerebroarterial amyloidosis mutation.

The B-amyloid peptides with a pyroglutamic acid residue in position 3, 11 and/or 22 have

been described to be more cytotoxic and hydrophobic than the amyloid B-peptides 1-
40(42/43) (Saido T.C. 2000 Medical Hypotheses 54(3): 427-429).
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synthesis and storage in ECL cells, as well as acutely stimulating acid secretion. Gastrin also
stimulates the production of members of the epidermal growth factor (EGF) family, which in
turn inhibit parietal cell function but stimulate the growth of surface epithelial cells. Plasma
gastrin concentrations are elevated in subjects with Helicobacter pyfori, who are known to
have increased risk of duodenal ulcer disease and gastric cancer (Dockray, G.J. 1999 J
20  Physiol 15 315-324).

The peptide hormone gastrin, released from antral G cells, is known to stimulate the
synthesis and release of histamine from ECL cells in the oxyntic mucosa via CCK-2
receptors. The mobilized histamine induces acid secretion by binding to the H(2) receptors

25 located on parietal cells. Recent studies suggest that gastrin, in both its fully amidated and
less processed forms (progastrin and glycine-extended gastrin), is also a growth factor for
the gastrointestinal tract. It has been established that the major trophic effect of amidated
gastrin is for the oxyntic mucosa of stomach, where it causes increased proliferation of
gastric stem cells and ECL cells, resulting in increased parietal and ECL cell mass. On the

30 other hand, the major trophic target of the less processed gastrin (e.g. glycine-extended
gastrin) appears to be the colonic mucosa (Koh, T.J. and Chen, D. 2000 Regul Pept 9337-
44).

Neurotensin (NT) is a neuropeptide implicated in the pathophysiology of schizophrenia that
35  specifically modulates neurotransmitter systems previously demonstrated to be misregulated
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MCP-1 levels are increased in CSF of AD patients and patients showing mild cognitive

impairment (MCI) (Galimberti, D., et al., (2008) Arch.Neurol. 63, 538-543). Furthermore,

MCP-1 shows an increased level in serum of patients with MCI and early AD (Clerici, F., et
25  al., (2006) Neurobiol Aging 27, 1763-1768).

Several cytotoxic T lymphocyte peptide-based vaccines against hepatitis B, human
immunodeficiency virus and melanoma were recently studied in clinical trials. One interesting
melanoma vaccine candidate alone or in combination with other tumor antigens, is the
30 decapeptide ELA. This peptide is a Melan-A/MART-1 antigen immunodominant peptide
analog, with an N-terminal glutamic acid. It has been reported that the amino group and
gamma-carboxylic group of glutamic acids, as well as the amino group and gamma-
carboxamide group of glutamines, condense easily to form pyroglutamic derivatives. To
overcome this stability problem, several peptides of pharmaceutical interest have been
35  developed with a pyroglutamic acid instead of N-terminal glutamine or glutamic acid, without
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sodium channels resulting in the promotion of axonal dysfunction. Sodium channels are
expressed at high density in myelinated axons and play an obligatory role in conducting
25  action potentials along axons within the mammalian brain and spinal cord. Therefore, it is
speculated that they are involved in several aspects of the pathophysiology of inflammatory
autoimmune diseases, especially multiple sclerosis, the Guillain-Barré syndrome and chronic
inflammatory demyelinizing polyradiculoneuropathy.
Furthermore, QYNAD is a substrate of the enzyme glutaminyl cyclase (QC, EC 2.3.2.5),
30  which is also present in the brain of mammals, especially in human brain. Glutaminy! cyclase
catalyzes effectively the formation of pEYNAD from its precursor QYNAD.

Accordingly, the present invention provides the use of the compounds of formula (1) for the
preparation of a medicament for the prevention or alleviation or treatment of a disease
35 selected from the group consisting of mild cognitive impairment, Alzheimer's disease,
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30 Parkinson’s disease and Chorea Huntington, comprising the administration of a
therapeutically active amount of at least one compound of formula (1) to a mammal, suitably

a human.

Even more suitably, the present invention provides a method of treatment and corresponding
35  uses for the treatment of rheumatoid arthritis, atherosclerosis, pancreatitis and restenosis.
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EP 3%5 793; qudgpﬁﬂgse pat ent applications JP 06116284 and JP
07267988. ESS crallTy Suitabl e NPY antagoni sts include those conpounds
that are sped)Netgapbdopedi scl osed in these patent docunents. Mre
preferred 30 @oqpups@rd ncl ude amno acid and non-peptide-based NPY
antagoni sts. Am no acid and non-peptide-based NPY antagoni sts which
may be menti S YirReaniridoandssNPYiagenigs etantaomisispean pat ent
applications EP 0 614 911, EP 0 747 357, EP 0 747 356 and EP 0 747
378; international patent applications WO 1994/17035, WO 1997/19911,

WO 1997/,1991 WD, 1996/ 1248 WD 1997/19914 1996/ 22305, WO
1008 P200B3 ST POSRITEAG e QsrIgeTIeR o B 6 XM T8RS 0400 Seigosts crug

1997/ 2082kcted@oird®E grROP22nsisbBg®97/ 20823, WO WO
2010/ 026212PCT/ EP2009/ 061453 62 1997/19682, WD 1997/ 25041, WD

1997/ 34843 : ¢ 3 N
1998/ 03494% %V%%?@%*?ﬁ%@y%%f{'ﬁ%g?@@Qﬁ%@ﬁ%@éﬂt &ifhnoffide. MNa715,
5,552, 411, 5 8¢3125b(symdo SMEBT7 1h1 MNAxY®)Japanese pat ent application
JP 09157258 dtshhRlhEslpprasiantash dagiimp@n- pept i de- based NPY

ant al%oni sts include those conmpounds that 5are specifically disclosed
in tRese p@ SRS uments. Particul arly preferred conpounds incl ude

am no aci depasssbddey e aninagoni Hitigrandlicite-ntddrébha e $eIdnE SN A Factyhicn

may be nenti i ncl ude, t hose discl osed in internati |, pat ent

appl i cati ons 19879 65@,”9%y195€??/°1§§i‘1t?r \méfgﬁ?’lé‘gi%,mvéemmzumab

1997/ 19914 onCAMEBTHYianditdXA0 siEbd&9 INBAIB75, e €21, edtatizdnmad (syn. to AN-

aci d- based NR LSt $4 WDC e .1h r i

i scl osed i n PERs AR, YusXCUHEE dbii23a) (Gh, B AGBRRESSSENS, swaRT

esp&dial |y, ERI-TRR): (@Pphwiliyimabdsy jo CRytar, CENQDOGZGL Y4 1hERYL Pantes,

ethyl ] argi ni;ggamgd@idobyanpl e 4 of international patent application

WO 1999/ 15498). 15ML receptor agonists and conpositions containing

such i nhi be} eestidgrsicigicsacid () peepgrations. ¢ EHoUPT87158, WO 1991/ 10664.

Sui tabl e M} nR6@RE®BIPARL &FORKFEPNné HurtdhCalpht REIRr& (shN&oRFRSIRIN, Alpha

i nvention ar %f or e>3arrp| e CDD- 0102 (Cognitive Pharnaceutical s);

Cevi nel i ne ( E§EETS ) Snow Brand M1k Products 20 Co. Ltd.): NGX-267

ELOESGEQ tF;i nf)s Efwrams(utgg e.g) gro(&%:)iﬁ@f_ér:or rlﬁ:te(-{go meoﬁ\n/fi&b&r%ét%@)(Rear)ya@#eidae
undbec ) - i, Li / ) ) - ertex

Phar naceut i CQF@?'}?&;"Q& n ?EOPS%%'gaTWﬁ? E‘ﬂs‘%%fo@fn-' 1%”‘}35%(1{35?9[@1@3%t3-

(Pfizer Inc.)blikeBettpbarhol i nest erase i nhibitors and conpositions

cont ai ni ng@sgﬁ&w%gl tors are described, 25 e.g. in WO 2006/ 071274,

WD 2006/ 070394, 06/ 040688, WO 2005/ 092009, WD 2005/ 079789, WD

2005/ 039580, PABIdRE0SH0RTOUS, AnAti Z 0I5/ D8W88dne (APh20GHUDBKIRSHINSAB), cyclic

20040032929, p%d%@@@i@- 28§, WO 2003/091220, WD 2003/ 082820, WO

2003/ 020289, WO 20027 32412, WD 2001/ 85145, WD 2001/ 78728, WO

2001/ 66096)) \EraEols eNSSs, sApD PHYE QP BEDSWO 2000/ 15205, WO

2000/ 23057y VWti0 YR A& A5 po Vi 30ut8ARBER BAGRINgVVB AP/ 230 2¢tokiNencoding
plasmid, e.g. BHT-3008;
l) inhibitor of TNF-alpha, e.g. BLX-1002, thalidomide, SH-636,



WO 2010/ 026212PCT/ EP2009/ 061453 63 Suitabl e acetyl cholinesterase
inhibitors for the purpose of the present invention are for exanple
Donepezi | Wlisa262 Ltd.); rivastigm ne (Novartis AG ;PCT/EP2009/061453
(-)-phenserine (TorreyPi nes Therapeutics); |adostigil (Hebrew

Uni versity of Jerusal en); huperzine AS8Mayo Foundation); gal antam ne
(Johnson & Johnson); Menoquin (Universita di Bol ogna); SP-004
(Samaritan 5 Pharmaceuticals Inc.); BGC 20-1259 (Sankyo Co. Ltd.);

physostigmn orest . Laboratori Inc.);:, NP-0361 ur gphar SA) ;
O et BB A STisrs A SURISTEL A (i 1 ROt Pt A BAl Ao gt
Corp.) and | NBFNFFSH)(®Oa0bd) . NVDA receptor antagoni sts and
conpositiop ini uch i.nhi bitors cribed, e.g. 10 in WO
2006/ 094670 5848 roesY Fe‘?}\%s%t%?’t%%oég,"g 2006/ 010965, WO
2005/ 000216) GN28200%o1BRE36.9, abAR@PD5/ 079779, WD 2005/ 079756, WD
2005/07270 . M0 2005/ 055996, WD 2005/ 035522, WD
2005 00942@, L%@t‘é‘gsg@@%%%ﬁ'b' 2004/ 092189, WD 2004/ 039371, WD
2004/ 028529), cpibepg0if/iTogver, WO 2003/ 010159, WO 2002/ 072542, WD
2002/ 34718y \YD,R00 1 §8282ronWelgf AL mBABZHe trhR 2R IP AR -
2001/ 81295 \/\0_2@01/ 3,26_40,"?"\/\092@%1/ 70833, GisEfs D 1?)%'33%;% fprtdtho plant
2000/ 56711, \WBrasReIPaGYPbitopdsUPERiK 81 DFUOdD 1990/ 53922, WD

1999/ 488915y \WbrhORM 286131 WEZ R DUMAFbAid0 e VXK U999/ 07413, WO

1999/ 01416, %%98/50075, WO 1998/ 50044, WD 1998/ 10757, WO
1998Po5337Y JYAGOMEES WD 1997/ 23216, WD 1997/ 23215, WO

1997/ 23214y) \WMAD 9 fdckaBi 8 antdGdrid9,6/ G4 G5R-18¥R88985/ HHOFER-OWRASI0 E-2007,
1995/ 26352, 995/ 26350, WD 1995/ 26349, WD 1995/ 26342, WD

1995/ 12594, B9El02602° WO 1995/ 02601, WO 1994/ 20109, WO
1994/ 13641y) \WotatSiom/ Dok blenikeri\®.d $98¢rRi5E34. Sui t abl e NVDA recept or

ant agoni st s, fQh, 0 t i L.0n ar Oh, 8X
25 Nomant | b Fmé”%ﬁ“gf"%%%%gg?; FARhGRER, PBKRBLLE" &) hn ooy ATERR
AVP1923 ( Neurderestion; &8ntBe-3B44. Neur ol ogi ¢ Study): EN 3231 (Endo

Phar maceut jC abf adilsh MetedultCinBibitddeAgrasa0eyr 2 MRZ- 2/ 579) (Merz and
Forest); S-5161 (CeNeS Pharmaceuticals Inc.); dexanabinol (HU211;
Si nnabi dol ¥) BAISKyS4 ejaoppHeetides)e.o-EN-tht NP- 1 (Dal housi e University);
i ndant adol z)( \4aBGdnisteNIPrés Fmuh dSsouamin it cﬁﬁh&gﬂﬁpbmhiﬁé feMiadPEbIl receptors,
VWAY- 126090, EAA-F%S%) (Weth); RGH+ 30 896 (Gedeon Richter Ltd.);
traxoprodi | €& 101606), besonprodil (P0-196860, Cl-1041) (Pfizer

| nc2p); CGXad)@paptosiogaatingantiyeny,,e.depoganuge ( NPS- 1506) ( NPS

R RATHEN - N R MRS b e

AV- 101 ( 4- Cl Sigalud.agvionidingX- Cl - KYN)), 7-chl orokynurenic acid

(7-C-KY i . = 140; P$_ tjcal K -
55 vaupon TREPRLT oA Ly RESe e -QUBRER GRS BTl BIhRE; b, dad G
(hydr ochl or i @estriedsyn. {Q@>omxone L2 FoppiFmeobd/ 061453 64
(adaBant | yya)heeaaRicmsanbdliAg), & RAMBNant Ry BEId AR- R- 15896)
(Astrazenea) o BVIT0D. Roo b 2ol oand Ho Bs- agEh DI f mann-La Roche
AG | Evot e8§)adenpsingefieaspinase; HBibHpre Satht Cladiibiygt syt foel-aistating diylinax, RWJ-
conmbi nati on thegppi es useful for the treatment 5 of atherosclerosis,
restenosis.or arthritis, admnistering a OQC inhibitor _in conmbination
wi th anot hir | tﬂLﬁﬂE‘ﬁé& & %Eﬁ?q‘"'é yde gﬁ”‘f"%ﬁ“ﬁhﬂ#ﬁgﬁéj&consi sting of
i nhi bi t or sg@fintedeakiand oitjosists, e gniseiiling gsyanoYOTR1 {0ARE) SF apghainensi n | |
recgpt or bl ers..diuretLes: iU (CCB);
bet 3801 ockPETRERRrL % 57 Ea 83 B R R Pales NSERSAEE o
absor pt i onimidmbatroediatéisiGe Go -SRI IK-AE) RS-0 56804 ipharfstpproteirh pdptitei (AFP),
| i poprotein ( ) increasing 10 conpounds; renin inhibitors; I1L-6
inhibitors; anti’inflammtory corticosteroids; antiproliferative
agents; nilir irelingidireeertv raprists| ;i asiepalene in.dx Pifiedel AT, mat ri x
kk) TGF-beta, e.g. GDF-1 (growth and differentiation factor 1),
35 Iy TGF-beta-2, e.g. BetaKine,



25 (EP 253310), candesartan (EP 459136), eprosartan (EP 403159),

i rbesartan (EP 454511), ol nmesartan (EP 503785), tasosartan (EP
539086), twomosemtAan (EP 522314), the conpound with thercestonabien
E-41 77 of the formula WD 2010/ 026212PCT/ EP2009/ 061453 65 t he
compound with the designation SC 5245840f the following formula 5and
t he conpound with the designation the conmpound ZD- 8731 of the fornula
10or, in each case, a pharmaceutically acceptable salt thereof.
Preferred AT -recWr g)rgt agoni §ts are those agents that have been
approved ald"reac PR Ry % &tIYRBEE: preferred is valsartan, or a
phar maceut noghbypledissietasb|4gPBaK] inhibitore,af.g. REFFN228181 er r upti on of the

Ci , , g . Sl owith ACE
Yo b SRR 8l RILRIRS) RobRIPh NS Byl g Fouanine
pressure and Pefdigginaksyo- oe@e3av&l-2eMl e a therapeutic method for the

t r eatgrent 8{))&%?{]&?%2'irﬂQgrirf%n’%é&oEi%E', tg_gﬁg‘.—‘s_w‘{yglg! tor to be enployed in

t he conbi nation o resent 1nventron is, e.g. a 20 conpound
sel ected fﬂ@rﬁ”i'?@sgﬁ@bpf intaesin §6PHY) 8- @ dBISr 171044 JEFZEISH | |

benazepri | ac; cyRIAEMuking aﬁ&ﬁt@,"é?gf.rnhbleos?&és?@@ﬁ?éGﬂ, del april, enalapril,
enaprilat, tfosinopril, rmdapril, lisinopril, noveltopril,

peri ndopr i FS) YGRS FRIOS api pri |, spirapril, temocapril and

t randol apr it ,he@f shobk piatdh ¢asRes,&.QMHERFEed|ti cal |y acceptable salt

t her,eof . 2010/ 026212PCT/ EP200 453 66 Preferred ACE.inhibitors
are Dhose HAnREOHEe N OB LR Onla Pk ST Rt oSpl Gl QR 461 2.
benazepri | vardthepsih 8pfinhibitods,di uretic i s, for exanple, a thiazide

derivative | ect ; r i ST chl or ot hi azi de,
hydr ochl or gﬁ’ﬁi azi g%ﬁ”ﬁ@%ﬁ%ﬁt%ﬁ%’?@%&%\gﬁg’ﬁ%?g‘t hal i don. The nost
preferred wMatordei ghemyditsetehb mottbingz iintébitors, di.ow eenzimidezaldse fikerCP-1

conprises a pOfiASA, LRSSRAE F‘lﬁo@id’o‘%?ﬁbﬁséi%*)gpﬁ)aﬂli’%d,@ﬂ%o@{, PD-172386.
trianeterine, or a pharnaceutically acceptable salt thereof. 1 e
class of CCBs essentially conprises di hydropyridines (DHPs) and

non-! Ps, such as diltiazemtype and verapam | -type CCBs. A CCB

usef ul iRurther, dhe @rddenainvemtionSpravitiéa bhymcEiiRar efngsridbhald ¢ Gos pheaierd,
fromt heen rraud[? oral administration, comprising at least one QC inhibitor, optionally in combination

with at least one of the other aforementioned agents.

20  These combinations provide a particularly beneficial effect. Such combinations are therefore
shown to be effective and useful for the treatment of the aforementioned diseases.
Accordingly, the invention provides a method for the treatment of these conditions.

The method comprises either co-administration of at least one QC inhibitor and at least one
25  of the other agents or the sequential administration thereof.

Co-administration includes administration of a formulation, which comprises at least one QC
inhibitor and at least one of the other agents or the essentially simultaneous administration of
separate formulations of each agent.
30
Beta-amyloid antibodies and compositions containing the same are described, e.g. in WO
2006/137354, WO 2006/118959, WO 2006/103116, WO 2006/095041, WO 2006/081171,
WO 2006/066233, WO 2006/066171, WO 2006/066089, WO 2006/066049, WO
2006/0565178, WO 2006/046644, WO 2006/039470, WO 2006/036291, WO 2006/026408,
35 WO 2006/016644, WO 2006/014638, WO 2006/014478, WO 2006/008661, WO



consi sting of am odi pi ne, fel odipine, ryosidine, isradipine,

I aci di pi ne, nicardipine, nifedipine, 15 niguldipine, niludipine,

ni nodi pi newoosal2édipi ne, ni trendi pine and ni val di pi ne, FUTER2609/061453
suitably a non-DHP representative selected fromthe group consisting
of flunarizine, prenylanine, diltiazefP fendiline, gallopanil,

m befradil, anipam |, tiapam | and ver apaml and in each case a
phar rraceutl cally acceptable salt thereof. these CCBs are

or ot oBgelA 30l 20Ber0f el @PB%{ES%@ESW%?BP%%*BJ%“%%P@%% b

dilti azewno |m05mame WO caoeh/prasas, rivoed2qoiboR5518, mvld poes/023858, WO

i sol di ,
Cbec 11 citBh3 B0 o8, PO, 66 SRR s, vty BpofifAEASC o QRodiien,,
preferr S o OHIBD Sl BPORIOTIM08, PNEY NROPEEDTRT, | YVQAC COPY/RATISET S ANVD
t her eof , s RIRREIG 'vyo%ﬁdglﬁﬁsaﬂ/@‘o 2664/6§P@6 Hd léoﬁ /656360 ) 20041029629,
I S ver apam Or

25represent ative o rmaceut |
accept ablVe s20¢/02¢&iflec VP | YORH@240H0 d&’@l 02006504%3?er &GP . 2@@3’1!’%%5&0%@3

sui t abl ezd‘o@fosé:%ﬁ) 'v@o@@@sﬁe?ﬁ?s%“ifvd) %sﬁybvmﬂ D vigs/ maﬁfcﬁaﬁcﬁm&?eo
bl ocki nq@agen %bet a-b éﬁi 2r:rgpet e Wt \Aé(gl nephri ne for

bet a- adr ¥Rer4108/0pedpt WQ; 39@13" 37‘?‘rt eWper OO R2Q4n e VR t RBYB/QFS128, WO
epi nephrzamexozté‘wat; b 2008/089487t avd 120080184681 WG begdisse1f WO bbE/014162,

o381 ool bl 55, oS 2GR o RO ShEE PP wo

Sui t ab | GZGQQIDAGZHTQ(W(@ I’E)OQM%M@ VD IA002/0413426 WD 126(11 IDﬂSZBmI AnEhao®/o2598,

at enol ol p rt.eal i ,

| abet al o\fvobe}O% j 63I \,\?lcgd(%ﬁ 4?672(9)%% e‘&@l g%qooé)gé%‘c’ﬁ)?olb\gcb, 1%%0@%? wo
propr ano19@B/02§Qﬁ4aWﬂ) 190/0449551 YO 108025430 Wi t1884/3BHIRACEr 1930/ 840,
acid or j phar maceutical |y

accept ab@?@gﬁ@g%%wgoﬁoﬁggﬂg\g %@g%E&?gGMSS 67 or prodrugs,
thed® forns are considered to be enconpassed herein, and it is

under st ogg 5&1@%@#&&1 §|Qlﬂé9|'¢=}§"i|1$ay”§é’ sa@ctaslmom %leé)?aqndlé‘ ﬂorgf%%nglorrrmneéloﬁﬂ

theformof a pharmaceutical |y acceptable salt or a prodrug, such

a physi GGEErEaPY GurRles) rdedids- dvnelEoem ozis wibaties mapge kluhdy develop
met opr ol kivé ?d;pusélaalmmd Qlaﬁbgrl%dv@ﬁlnﬁlé snd ﬁhbhdﬁ(ﬂérﬁl &ﬁibgdle@r opr aﬂol ol
is suit adm ni stered as t roc so fort

bi at ol orSUGHP ST B of R TS Sr iR e Ry S bRy b BicuBEp b pr-
bi s@0f at43p0363, RIAD(4,) Rk A10p Bt-60D IRN-ARTD ¢Ripatr NeuroshidGhe [Cess ¢pfabr Inc)); the
absorpti u I T1 A LM

(Kot opulEheRs BleBbucsy 6 JSdeeklibder GRS g e airé Mumaniced
i nhi bi ton@ﬂchhslcﬂrtbmd@jofdete&edhmmsyzem@tsa%mz@ﬂ 266 Rr (Eli Lilp -SeBa ;AR

reduct a !?H?rgiabaéézu% 35(%%% mg{cﬂl(%%l\g:rtl?eve@s&tgnééep. Jhﬂéﬁ 185 {AB6gen

agents € use Inclu

chol est é?*@lrmﬁ |$DBD 27, Hfel2 (kakedaf R dBoghen; e fft-a 6% (BSRf NIk 6E3: AZD-

ConMpisi S e 0p QARRE B aNANd maﬂmﬁlfoﬁrarmgocﬁégém;%%k BloPRAMREuticHRInc.
exanpl e, nmention may be made of the conpounds, which are selected

fromthe group consisting of at or vastatin, cerivastatin, fluvastatin,
| ovast atE@ec:&l@psﬁltabﬂésératddﬁbodl’ésf;lw&ﬁéhaﬁdcﬁgnai@wvﬂﬂérﬁ{mu% @\'ntﬂe AB peptide. A

ts Ih?rlgi]E fistulltgltjle tubogy veh gh rgeacggrhze% tﬁg ?‘\ -IW- er%r%t?sallsl r g)?a(%rﬁa é 3%'-2% (?B\%l Itmmune
SA).

30 A monoclonal antibody against beta-amyloid peptide is disclosed in WO 2007/068412.

Respective chimeric and humanized antibodies are disclosed in WO 2008/011348. A method

for producing a vaccine composition for treating an amyloid-associated disease is disclosed

in WO 2007/068411.



Preferred HVMG Co- A reductase inhibitors are those agents, which have
been marketed, nost preferred is atorvastatin, pitavastatin or

si mvast at | wo 20r0/@éphar maceutical |y acceptabl e 25sal t t herrexH2009/061453
HDL- i ncr easi ng conpounds include, but are not |imted to, chol esterol
ester transfer protein (CETP) inhibit8fs. Exanples of CETP inhibitors
I nclude J11705 di sclosed in Exanple 26 of U S. Patent No. 6,426, 365

i ssued July 30, 2002, and pharmaceutically acceptable salts

30t here on of interleukin rredlat d i.nf.l

sohi evec iRy PBo A Bloys ik RokidF St Bgerib s MlGpec hbests &
synt hesiandagwinpositipnse oaritalinidg sl inbibitors dry désa:r&:eti e.ghinbWC 2o06ss60l NE WO

si gnal g @r%‘ilﬂﬁdd Wo%bﬁ)ﬁ@é!qd%t Wb@gﬂé’mb%?b ‘épélﬁ‘%fﬁ%go NQ BA9RI097103,

|nh|b|tor ant I'nterTeukin rece
i nt er | elOn- @WﬂWé%sM@EOWB@otW@h eorswsos VOVO  2004/026851, WO

2010/502%135,%1&@"%&9%(6%538 t@@g@@éﬁ@z%‘b@t\ﬁm Qgﬁ}bz;@éégo rv(zg%éégg%s.

tyrosine kinase inhibitors/an I es, serine/threoni he
i nhi bitors/antibodi es, mtogen-activated protein (MAP) kinase in

hi bi t or %)@W&Qﬁ' 's@i?ableoﬂai@ﬁpé\ﬁahgéﬁ b ROFD- érﬁhozﬁgﬁélﬂlﬁtﬁﬁerﬁzﬁl BKkepines described

i nhi bi tors/(gntl Nucl ear factor

i nhi bi t d? YA 1@8&? @gd WEB3{0PAZ e f%ﬁpﬁﬁ)"e@nﬁi"ﬁﬁfélﬁgﬁlg?ﬁqom tegthe present

act i vat anveplion &ieinddulafits &) PIMT Adtitityickerbet anividoambisgso7 BT AT
traq%crl ption factors inhibitors/antibodies, altered IL-6, partial

pepti‘des of IL-6 or IL-6 receptor, or SOCS (suppressors of cytokine
si gnal i nghibiprodidiaty sdeRARSgaNiMBMROsitiars dMaRidyeduah tkititars are described, e.g. in

I f
actt vat og L igandsat 1360008k | \BTSRGRDEERY i SHaBEe, o
antipr oIHODéﬁOéYQ&'Be V¥ X008/ 087 5¢ MK 12006/0864 34 a pEIN2 60610444191 c WG RD0620341266,
taxol . Ayguijpp g@c&ﬁh' b\{)(? 05065/02@8% aGgyl ‘50%6/05?&[(' 4 Xyiy ”"25'&?61%9@ WO

hal of ugi none. Sui t actor or c I ne si

tr aﬁéduc&qoéfmﬁﬁ% WY@ @P06/802 4gUSt7ht09r2a1§ V¥ihi2g 5’6)134@1,1!?3@7?005;6\1 030#3.aM0e

tyrosi ne,zd@snag@zm o l%ob@}besﬁast wcp@@@smmmzom bobd/8445301 WO BHOPEINTS,
are describ 435. A preferred renin inhibitor i's

al i ski ré’HO &W?@Bg@ﬁ% nV\fCPleZQQﬁJQH"@pS’t H¥0h SP00AR2at &VQ aPP04PR2680F WO
MCP- 1 arg0agonssies Way200eH@13008 B @6l0ed202, ON0a0s/043687; Wentd/tepdsss s

ZEHZ%? e R los BB IR RSk ont 1 Podt s Mo

Suitable examples of beta secretase inhibitors for the purpose of the present invention are
WY-25105 (Wyeth), Posiphen, (+)}-phenserine (TorreyPines / NIH); LSN-2434074, LY-
2070275, LY-2070273, LY-2070102 (Eli Lilly & Co.); PNU-159775A, PNU-178025A, PNU-
17820A, PNU-33312, PNU-38773, PNU-90530 (Elan / Pfizer); KMI-370, KMI-358, kmi-008

25  (Kyoto University); OM-99-2, OM-003 (Athenagen Inc.); AZ-12304146 (AstraZeneca / Astex);
GW-840736X (GlaxoSmithKiine plc.), DNP-004089 (De Novo Pharmaceuticals Ltd.) and CT-
21166 (CoMentis Inc.).

Inhibitors of gamma secretase and compositions containing such inhibitors are described,
30 e.g. in WO 2005/008250, WO 2006/004880, US 7,122,675, US 7,030,239, US 6,992,081, US
6,982,264, WO 2005/097768, WO 2005/028440, WO 2004/101562, US 6,756,511, US
6,683,091, WO 2003/066592, WO 2003/014075, WO 2003/013527, WO 2002/36555, WO
2001/632565, US 7,108,217, US 7,101,895, US 7,049,296, US 7,034,182, US 6,984,626, WO
2005/040126, WO 2005/030731, WO 2005/014553, US 6,890,956, EP 1334085, EP
35 1263774, WO 2004/101538, WO 2004/00958, WO 2004/089911, WO 2004/073630, WO



25al pha inhibitors, VCAM 1 gene expression inhibitors and anti-05a
nonocl onal anti bodies. MCP-1 antagoni sts and conpositions containing
such i nhi bwoaor/aéxr2 descri bed, e.g. in WO 2002/ 070509, P4D/EP2009/061453
2002/ 081463, WO 2002/ 060900, US 2006/ 670364, US 2006/ 677365, WO
2006/ 097624, US 2006/ 316449, WD 2004/ 686727, WD 2003/ 053368, WO
2000/ 198289, 30 WD 2000/ 157226, WD 2000/ 046195, WO 2000/ 046196, WO
2000/ 046199, WO 2000/ 046198, WD 2000/ 046197, WD 1999/ 046991, WO

2003/ 03 ZVHOOHE%2 e A0R509 S ook BBEO81 VU S083/ 80455 5.7 W US
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Suitable acetylcholinesterase inhibitors for the purpose of the present invention are for
example Donepezil (Eisai Co. Ltd.); rivastigmine (Novartis AG); (-)-phenserine (TorreyPines
Therapeutics); ladostigil (Hebrew University of Jerusalem); huperzine A (Mayo Foundation);
galantamine (Johnson & Johnson); Memogquin (Universita di Bologna); SP-004 {Samaritan
Pharmaceuticals Inc.); BGC-20-1259 (Sankyo Co. Ltd.); physostigmine (Forest Laboratories
Inc.); NP-0361 (Neuropharma SA); ZT-1 (Debiopharm); tacrine (Wamer-Lambert Co.);
metrifonate (Bayer Corp.) and INM-176 (Whanin).

NMDA receptor antagonists and compositions containing such inhibitors are described, e.g.
in WO 2006/094674, WO 2006/058236, WO 2006/058059, WO 2006/010965, WO
2005/000216, WO 2005/102390, WC 2005/079779, WO 2005/079756, WO 2005/072705,
WO 2005/070429, WO 2005/055996, WO 2005/035522, WO 2005/009421, WO
2005/000216, WO 2004/092189, WO 2004/039371, WO 2004/028522, WO 2004/009062,
WO 2003/010159, WO 2002/072542, WO 2002/34718, WO 2001/98262, WO 2001/94321,
WO 2001/92204, WO 2001/81295, WO 2001/32640, WO 2001/10833, WO 2001/10831, WO
2000/66711, WO 2000/29023, WO 2000/00197, WO 1999/53922, WO 1999/48891, WO
1999/45963, WO 1999/01416, WO 1999/07413, WO 1999/01416, WO 1998/50075, WO
1998/50044, WO 1998/10757, WO 1998/05337, WO 1997/32873, WO 1997/23216, WO
1997/23215, WO 1997/23214, WO 19896/14318, WO 1996/08485, WO 1995/31986, WO
1995/26352, WO 19985/26350, WO 1995/26349, WO 1995/26342, WO 1995/12594, WO
1895/02602, WO 1995/02601, WO 1994/20109, WO 1994/13641, WO 1994/09016 and WO
1993/25534.

Suitable NMDA receptor antagonists for the purpose of the present invention are for example
Memantine (Merz & Co. GmbH); topiramate (Johnson & Johnson); AVP-823 (Neurodex)
(Center for Neurologic Study); EN-3231 (Endo Pharmaceuticals Holdings Inc.); neramexane
(MRZ-2/579) (Merz and Forest); CNS-5161 (CeNeS Pharmaceuticals Inc.); dexanabinol {HU-
211; Sinnabidol; PA-50211) (Pharmos); EpiCept NP-1 (Dalhousie University); indantadol (V-
3381; CNP-3381) (Vernalis); perzinfotel (EAA-090, WAY-1260980, EAA-129) (Wyeth); RGH-
896 (Gedeon Richter Ltd.); traxoprodil (CP-1016086), besonprodil (PD-196860, CI-1041)
(Pfizer Inc.); CGX-1007 (Cognetix Inc.); delucemine (NPS-1506) (NPS Pharmaceuticals
Inc.); EVT-101 (Roche Holding AG), acamprosate (Synchroneuron LLC.); CR-3991, CR-
2249, CR-3394 (Rottapharm SpA.); AV-101 (4-Cl-kynurenine (4-CI-KYN)), 7-chloro-
kynurenic acid (7-CI-KYNA) (VistaGen); NPS-1407 (NPS Pharmaceuticals Inc.); YT-1006
(Yaupon Therapeutics Inc.); ED-1812 (Sosei R&D Ltd.); himantane (hydrochloride N-2-
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(adamantly)-hexamethylen-imine) (RAMS); Lancicemine (AR-R-15896) (AstraZeneca); EVT-
102, Ro-25-6881 and Ro-63-1908 (Hoffmann-La Roche AG / Evotec).

Furthermore, the present invention relates to combination therapies useful for the treatment
5  of atherosclerosis, restenosis or arthritis, administering a QC inhibitor in combination with
another therapeutic agent selected from the group consisting of inhibitors of the angiotensin
converting enzyme (ACE); angiotensin Il receptor blockers; diuretics; calcium channel
blockers (CCB); beta-blockers; platelet aggregation inhibitors; cholesterol absorption
modulators; HMG-Co-A reductase inhibitors; high density lipoprotein (HDL) increasing
10  compounds; renin inhibitors; [L-6 inhibitors; antiinflammatory corticosteroids; antiproliferative
agents; nitric oxXide donors; inhibitors of extracellular matrix synthesis; growth factor or
cytokine signal transduction inhibitors; MCP-1 antagonists and tyrosine kinase inhibitors
providing beneficial or synergistic therapeutic effects over each monotherapy component

alone.

15
Angiotensin Il receptor blockers are understood to be those active agents that bind to the
AT1 -receptor subtype of angiotensin Il receptor but do not result in activation of the recebtor.
As a consequence of the blockade of the AT1 receptor, these antagonists can, e.g. be
employed as antihypertensive agents.

20

Suitable angiotensin Il receptor blockers which may be employed in the combination of the
present invention include AT, receptor antagenists having differing structural features,
preferred are those with non-peptidic structures. For example, mention may be made of the
compounds that are selected from the group consisting of valsartan (EP 443983), losartan

25 (EP 253310), candesartan (EP 459136), eprosartan (EP 403159), irbesartan (EP 454511),
olmesartan (EP 503785), tasosartan (EP 539086), telmisartan (EP 522314), the compound
with the designation E-41 77 of the formula

30
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the compound with the designation SC-52458 of the following formula

5

10  or, in each case, a pharmaceutically acceptable salt thereof.

Preferred AT 1-receptor antagonists are those agents that have been approved and reached
the market, most preferred is valsartan, or a pharmaceutically acceptable salt thergof.

15  The interruption of the enzymatic degradation of angiotensin to angiotensin Il with ACE
inhibitors is a successful variant for the regulation of blood pressure and thus also makes
available a therapeutic method for the treatment of hypertension.

A suitable ACE inhibitor to be employed in the combination of the present invention is, e.g. a

20 compound selected from the group consisting alacepril, benazepril, benazeprilat; captopril,
ceranapril, cilazapril, delapril, enalapril, enaprilat, fosinopril, imidapril, lisinopril, moveltopril,
perindopril, quinapril, ramipril, spirapril, temocapril and trandolapril, or in each case, a
pharmaceutically acceptable salt thereof.
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Preferred ACE inhibitors are those agents that have been marketed, most preferred are
benazepril and enalapril.

A diuretic is, for example, a thiazide derivative selecied from the group consisting of
chlorothiazide, hydrochlorothiazide, methylclothiazide, and chlorothalidon. The most
preferred diuretic is hydrochlorothiazide. A diuretic furthermore comprises a potassium
sparing diuretic such as amiloride or triameterine, or a pharmaceutically acceptable salt
thereof.

The class of CCBs essentially comprises dihydropyridines (DHPs) and non-DHPs, such as
diltiazem-type and verapamil-type CCBs.

A CCB useful in said combination is suitably a DHP representative selected from the group
consisting of amlodipine, felodipine, ryosidine, isradipine, lacidipine, nicardipine, nifedipine,
niguldipine, niludipine, nimodipine, nisoldipine, nitrendipine and nivaldipine, and is suitably a
non-DHP representative selected from the group consisting of flunarizine, prenylamine,
diltiazem, fendiline, gallopamil, mibefradil, anipamil, tiapamil and verapamil, and in each
case, a pharmaceutically acceptable salt thereof. All these CCBs are therapeutically used,
e.g. as anti-hypertensive, anti-angina pectoris or anti-arrhythmic drugs.

Preferred CCBs comprise amlodipine, diltiazem, isradipine, nicardipine, nifedipine,
nimodipine, nisoldipine, nitrendipine and verapamil or, e.g. dependent on the specific CCB, a
pharmaceutically acceptable salt thereof. Especially preferred as DHP is amlodipine or a
pharmaceutically acceptable salt thereof, especially the besylate. An especially preferred
representative of non-DHPs is verapamil or a pharmaceutically acceptable salt, especially
the hydrochloride, thereof.

Beta-blockers suitable for use in the present invention include beta-adrenergic blocking
agents (beta-blockers), which compete with epinephrine for beta-adrenergic receptors and
interfere with the action of epinephrine. Suitably, the beta-blockers are selective for the beta-
adrenergic receptor as compared to the alpha-adrenergic receptors, and so do not have a
significant alpha-blocking effect. Suitable beta-blockers include compounds selected from
acebutolol, atenolol, betaxolol, bisoprolol, carteolol, carvedilol, esmolol, labetalol, metoproiol,
nadolol, oxprenolol, penbutolol, pindolol, propranclol, sotalol and timolol. Where the beta-
blocker is an acid or base or otherwise capable of forming pharmaceutically acceptable salts
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or prodrugs, these forms are considered to be encompassed herein, and it is understood that
the compounds may be administered in free form or in the form of a pharmaceutically
acceptable salt or a prodrug, such as a physiologically hydrolyzable and acceptable ester.
For example, metoprolol is suitably administered as its tartrate salt, propranolol is suitably
administered as the hydrochloride salt, and so forth.

Platelet aggregation inhibitors include PLAVIX® (clopidogrel bisulfate), PLETAL® (cilostazol)

and aspirin.

Cholesterol absorption modulators include ZETIA® (ezetimibe) and KT6-871 (Kotobuki
Pharmaceutical Co. Japan).

HMG-Co-A reductase inhibitors (also called beta-hydroxy-beta-methyiglutaryl-co-enzyme-A
reductase inhibitors or statins) are understood to be those active agents which may be used
to lower lipid levels including cholesterol in blood.

The class of HMG-Co-A reductase inhibitors comprises compounds bhaving differing
structural features. For example, mention may be made of the compounds, which are
selected from the group consisting of atorvastatin, cerivastatin, fluvastatin, lovastatin,
pitavastatin, pravastatin, rosuvastatin and simvastatin, or in each case, a pharmaceutically

acceptable salt thereof,

Preferred HMG-Co-A reductase inhibitors are those agents, which have been marketed,
most preferred is atorvastatin, pitavastatin or simvastatin, or a pharmaceutically acceptable
salt thereof.

HDL-increasing compounds include, but are not limited to, cholesterol ester transfer protein
(CETP) inhibitors. Examples of CETP inhibitors include JTT705 disclosed in Example 26 of
U.S. Patent No. 6,426,365 issued July 30, 2002, and pharmaceutically acceptable salts
thereof.

Inhibition of interleukin 6 mediated inflammation may be achieved indirectly through
regulation of endogenous cholesterol synthesis and isoprenoid depletion or by direct
inhibition of the signal transduction pathway utilizing interleukin-6 inhibitor/antibody,
interleukin-6 receptor inhibitor/fantibody, interleukin-6 antisense oligonucleotide {ASON),
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gp130 protein inhibitor/antibody, tyrosine kinase inhibitors/antibodies, serine/threonine kinase
inhibitors/antibodies, mitogen-activated protein (MAP) kinase inhibitors/antibodies,
phosphatidylinositol 3-kinase (PI3K) inhibitorsfantibodies, Nuclear factor kappaB (NF-kB)
inhibitors/antibodies, kB kinase (IKK) inhibitors/antibodies, activator protein-1 (AP-1)
inhibitors/antibodies, STAT ftranscription factors inhibitors/antibodies, altered IL-6, partial
peptides of IL-6 or IL-6 receptor, or SOCS (suppressors of cytokine signaling) protein, PPAR
gamma and/or PPAR beta/delta activators/ligands or a functional fragment thereof.

A suitable antiinflammatory corticosteroid is dexamethasone.

Suitable antiproliferative agents are cladribine, rapamyecin, vincristine and taxol.

A suitable inhibitor of extracellular matrix synthesis is halofuginone.

A suitable growth factor or cytokine signal transduction inhibitor is, e.g. the ras inhibitor
R115777.

A suitable tyrosine kinase inhibitor is tyrphostin,

Suitable renin inhibitors are described, e.g. in WO 2006/116435. A preferred renin inhibitor is
aliskiren, suitably in the form of the hemi-fumarate salt thereof.

MCP-1 antagonists may, e.g. be selected from anti-MCP-1 antibodies, suitably monoclonal
or humanized monoclonal antibodies, MCP-1 expression inhibitors, CCR2-antagonists, TNF-
alpha inhibitors, VCAM-1 gene expression inhibitors and anti-C5a monoclonal antibodies.

MCP-1 antagonists and compositions containing such inhibitors are described, e.g. in WO
2002/070508, WO 2002/081463, WO 2002/060900, US 2006/670364, US 2006/677365, WO
2006/097624, US 2006/316449, WO 2004/056727, WO 2003/053368, WO 2000/198289,
WO 2000/157226, WO 2000/046195, WO 2000/046196, WO 2000/046199, WO
2000/046198, WO 2000/046197, WO 1999/046991, WO 1999/007351, WO 1998/006703,
WO 1987/012615, WO 2005/105133, WO 2003/037376, WO 2006/125202, WO
2006/085961, WO 2004/024921, WO 2006/074265.
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Suitable MCP-1 antagonists are, for instance, C-243 (Telik Inc.); NOX-E36 (Noxxon Pharma
AG); AP-761 (Actimis Pharmaceuticals Inc.); ABN-912, NIBR-177 (Novartis AG); CC-11006
(Celgene Corp.); SSR-150106 (Sanofi-Aventis); MLN-1202 (Millenium Pharmaceuticals Inc.);
AGI-1067, AGIX-4207, AGI-1096 (AtherioGenics Inc.); PRS-211095, PRS-211092 (Pharmos
Corp.); anti-C5a monoclonal antibodies, e.g. neutrazumab (G2 Therapies Lid.); AZD-6942
(AstraZeneca plc.); 2-mercaptoimidazoles (Johnson & Johnson); TEI-E00526, TEI-6122
(Deltagen); RS-504393 (Roche Holding AG); SB-282241, §B-380732, ADR-7
(GlaxoSmithKline); anti-MCP-1 monoclonal antibodies(Johnson & Johnson).

Combinations of QC-inhibitors with MCP-1 antagonists may be useful for the freatment of

inflammatory diseases in general, including neurodegenerative diseases.

Combinations of QC-inhibitors with MCP-1 antagonists are preferred for the treatment of

Alzheimer's disease.

Most suitably the QC inhibitor is combined with one or more compounds selected from the
following group:

PF-4360365, m266, bapineuzumab, R-1450, Posiphen, (+)-phenserine, MK-0752, LY-
450139, E-2012, (R)}flurbiprofen, AZD-103, AAB-001 (Bapineuzumab), Tramiprosate, EGb-
761, TAK-070, Doxofylline, theophylline, cilomilast, tofimilast, roflumilast, tetomilast,
tipelukast, ibudilast, HT-0712, MEM-1414, oglemilast, Linezolid, budipine, isocarboxazid,
phenelzine, tranylcypromine, indantadol, moclobemide, rasagiline, ladostigil, safinamide,
ABT-239, ABT-834, GSK-189254A, Ciproxifan, JNJ-17216498, Fmoc-Ala-Pyrr-CN, Z-Phe-
Pro-Benzothiazole, Z-321, ONO-1603, JTP-4819, §8-17092, BIBP3226; (R)-N2-
(diphenylacetyl)-(R)-N-[1-(4-hydroxyphenyl) ethyl] arginine amide, Cevimeline, sabcomeline,
(PD-151832), Donepezil, rivastigmine, (-)}-phenserine, ladostigil, galantamine, tacrine,
metrifonate, Memantine, topiramate, AVP-923, EN-3231, neramexane, valsartan, benazepril,
enalapril, hydrochlorothiazide, amlodipine, diltiazem, isradipine, nicardipine, nifedipine,
nimodipine, nisoldipine, nitrendipine, verapamil, amlodipine, acebutolol, atenolol, betaxolol,
bisoprolol, carteolol, carvedilol, esmolol, labetalol, metoprolol, nadolol, oxprenoloal,
penbutolol, pindolol, propranolol, sotalol, timolol, PLAVIX® (clopidogrel bisulfate), PLETAL®
(cilostazol), aspirin, ZETIA® (ezetimibe) and KT6-971, statins, atorvastatin, pitavastatin or
simvastatin; dexamethasone, cladribine, rapamycin, vincristine, taxol, aliskiren, C-243, ABN-
912, SSR-150106, MLN-1202 and betaferon.
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In particular, the following combinations are considered:

- a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor

selected from any one of examples 1-46, in combination with Atorvastatin for the
5 treatment and/or prevention of artherosclerosis,

- a QC inhibitor, suitably a QC inhibitor of formula (I), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with immunosuppressive
agents, suitably rapamycin for the prevention and/or treatment of restenosis,

- a QC inhibitor, suitably a QC inhibitor of formula (), more suitably a QC inhibitor

10 selected from any one of examples 1-46, in combination with immunosuppressive
agents, suitably paclitaxel for the prevention andfor treatment of restenosis,

- a QC inhibitor, suitably a QC inhibitor of formula {I), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with AChE inhibitors,
suitably Donepezil, for the prevention and/or freatment of Alzheimer's disease,

15 - a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with interferones, suitably
Aronex, for the prevention and/or treatment of multiple sclerosis,

- a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with interferones, suitably

20 betaferon, for the prevention and/or treatment of multiple sclerosis,

- a QC inhibitor, suitably a QC inhibitor of formula (I}, more suitably a QC inhibitor
selected from any one of examples 1-48, in combination with interferones, suitably
Rehbif, for the prevention and/or treatment of multiple sclerosis

- a QC inhibitor, suitably a QC inhibitor of formula (I), more suitably a QC inhibitor

25 selected from any one of examples 1-46, in combination with Copaxone, for the
prevention and/or treatment of multiple sclerosis,

- a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with dexamethasone, for
the prevention and/or treatment of restenosis,

30 - a QC inhibitor, suitably a QC inhibitor of formula (I), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with dexamethasone, for
the prevention and/or treatment of atherosclerosis,

- a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with dexamethasone, for

35 the prevention and/or treatment of rheumatid arthritis,



C15H16N402 284.313 18 I (I) Br ey.-N,...--.0 N-----/ C15H14Br ENAO2
381.2 19 rcS N--"--N-N Nrj ON al8H22N1403 342.392 20 F.,irS\1107j-r
Cl6H. 14FANAQ208/36A02 21 (1/-Th \ ---9%2 PCT/EP2009/061453

10

15

20

25

30

35

71

a QC inhibitor, suitably a QC inhibitor of formula (), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with HMG-Co-A-
reductase inhibitors, for the prevention and/or treatment of restenosis, wherein the
HMG-Co-A-reductase inhibitor is selected from atorvastatin, cerivastatin,
fluvastatin, lovastatin, pitavastatin, pravastatin, rosuvastatin and simvastatin,

a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with HMG-Co-A reductase
inhibitors, for the prevention and/or treatment of atherosclerosis wherein the HMG-
Co-A-reductase inhibitor is selected from atorvastatin, cerivastatin, fluvastatin,
lovastatin, pitavastatin, pravastatin, rosuvastatin and simvastatin,

a QC inhibitor, suitably a QC inhibitor of formula (I), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with HMG-Co-A reductase
inhibitors, for the prevention and/or treatment of rheumatoid arthritis wherein the
HMG-Co-A-reductase inhibitor is selected from atorvastatin, cerivastatin,
fluvastatin, lovastatin, pitavastatin, pravastatin, rosuvastatin and simvastatin,

a QC inhibitor, suitably a QC inhibitor of formula (), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with amyloid-beta
antibodies for the prevention and/or treatment of mild cognitive impairment,
wherein the amyloid-beta antibody is Acl-24,

a QC inhibitor, suitably a QC inhibitor of formula (I), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with amyloid-beta
antibodies for the prevention and/or treatment of Alzheimer's disease, wherein the
amyloid-beta antibody is Acl-24,

a QC inhibitor, suitably 2 QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with amyloid-beta
antibodies for the prevention and/or treatment of neurodegeneration in Down
Syndrome, wherein the amyloid-beta antibody is Acl-24,

a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with beta-secretase
inhibitcrs for the prevention and/or treatment of mild cognitive impairment, wherein
the beta-secretase inhibitor is selected from WY-25105, GW-840736X and CTS-
21166,

a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with beta-secretase
inhibitors for the prevention andfor treatment of Alzheimer's disease, wherein the



7 /(1" -N----
318.758 23 1)

---N\ Ncj N C21H20N402 360.409 22 Cri C151-115CI N402

\ - (7-.---,..."-N",a 1ro .-"----- N OYH

CL5H15CI N4@D B1817h8 81 Exanpl e Structure Formul a PCT/EP2009/061453

10

15

20

72

beta-secretase inhibitor is selected from WY-25105, GW-840736X and CTS-
21166,

a QC inhibitor, suitably a QC inhibitor of formula (I), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with beta-secretase
inhibitors for the prevention and/or treatment of neurodegeneration in Down
Syndrome, wherein the beta-secretase inhibitor is selected from WY-25105, GW-
840736X and CTS-21166,

a QC inhibitor, suitably a QC inhibitor of formula (I}, more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with gamma-secretase
inhibitors for the prevention and/or treatment of mild cognitive impairment, wherein
the gamma-secretase inhibitor is selected from LY-450139, LY-411575 and AN-
37124,

a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any one of examples 1-46, in combination with gamma-secretase
inhibitors for the prevention and/or treatment of Alzheimer's disease, wherein the
gamma-secretase inhibitor is selected from LY-450139, LY-411575 and AN-37124,
a QC inhibitor, suitably a QC inhibitor of formula (1), more suitably a QC inhibitor
selected from any dne of examples 1-46, in combination with gamma-secretase
inhibitors for the prevention and/or freatment of neurodegeneration in Down
Syndrome, wherein the gamma-secretase inhibitor is selected from LY-450139,
LY-411575 and AN-37124.

Such a combination therapy is in particular useful for AD, FAD, FDD and neurodegeneration

in Down syndrome as well as atherosclerosis, rheumatoid arthritis, restenosis and

25  pancreatitis.

Such combination therapies might result in a better therapeutic effect (less proliferation as

well as less inflammation, a stimulus for proliferation) than would occur with either agent

alone.

30

With regard to the specific combination of inhibitors of QC and further compounds it is

referred in particular to WO 2004/098625 in this regard, which is incorporated herein by

reference.

35
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Pharmaceutical compositions

To prepare the pharmaceutical compositions of this invention, at least one compound of
formula (1) optionally in combination with at least one of the other aforementioned agents can
be used as the active ingredient(s). The active ingredient(s) is intimately admixed with a
pharmaceutical carrier according to conventional pharmaceutical compounding techniques,
which carrier may take a wide variety of forms depending of the form of preparation desired
for administration, e.g., oral or parenteral such as intramuscular. In preparing the
compositions in oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for liquid oral preparations, such as for example, suspensions, elixirs and solutions,
suitable carriers and additives include water, glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the like; for solid oral preparations such as, for example,
powders, capsules, gelcaps and tablets, suitable carriers and additives include starches,
sugars, diluents, granulating agents, lubricants, binders, disintegrating agents and the like.
Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are
obviously employed. If desired, tablets may be sugar coated or enteric coated by standard
techniques. For parenterals, the carrier will usually compriée sterile water, though other
ingredients, for example, for purposes such as aiding solubility or for preservation, may be

included.

Injectable suspensions may also prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. The pharmaceutical compositions herein
will contain, per dosage unit, e.g., tablet, capsule, powder, injection, teaspoonful and the like,
an amount of the active ingredient(s) necessary to deliver an effective dose as described
above. The pharmaceutical compositions herein will contain, per dosage unit, e.g., tablet,
capsule, powder, injection, suppository, teaspoonful and the like, from about 0.03 mg to 100
mo/kg (preferred 0.1 — 30 mg/kg) and may be given at a dosage of from about 0.1 — 300
mgfkg per day (preferred 1 — 50 mg/kg per day)} of each active ingredient or combination
thereof. The dosages, however, may be varied depending upon the requirement of the
patients, the severity of the condition being treated and the compound being employed. The
use of either daily administration or post-periodic dosing may be employed.

Suitably these compositions are in unit dosage forms from such as tablets, pills, capsules,
powders, granules, sterile parenteral solutions or suspensions, metered aerosol or liquid
sprays, drops, ampoules, autoinjector devices or suppositories; for oral parenteral,
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intranasal, sublingual or rectal administration, or for administration by inhalation or
insufflation. Alternatively, the composition may be presented in a form suitable for once-
weekly or once-monthly administration; for example, an insoluble salt of the active
compound, such as the decancate salt, may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions such as tablets, the principal active
ingredient is mixed with a pharmaceutical carrier, e.g. conventional tableting ingredients such
as corn starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium stearate, dicalcium
phosphate or gums, and other pharmaceutical diluents, e.g. water, to form a solid
preformulation compaosition containing a homogeneous mixture of a compound of the present
invention, or a pharmaceutically acceptable salt thersof. When referring to these
preformulation compositions as homogeneous, it is meant that the active ingredient is
dispersed evenly throughout the composition so that the composition may be readily
subdivided into equaily effective dosage forms such as tablets, pills and capsules. This solid
preformulation composition is then subdivided into unit dosage forms of the type described
above containing from 0.1 to about 500 mg of each active ingredient or combinations thereof

of the present invention.

The tablets or pills of the compositions of the present invention can be coated or otherwise
compounded to provide a dosage form affording the advantage of prolonged action. For
example, the tablet or pill can comprise an inner dosage and an outer dosage component,
the latter being in the form of an envelope over the former. The two components can be
separated by an enteric layer which serves to resist disintegration in the stomach and
permits the inner component to pass intact into the duodenum or to be delayed in release. A
variety of material can be used for such enteric layers or coatings, such materials including a
number of polymeric acids with such materials as shellac, cetyl alcohol and cellulose acetate.

This liquid forms in which the compositions of the present invention may be incorporated for
administration orally or by injection include, aqueous solutions, suitably flavoured syrups,
aqueous or oil suspensions, and flavoured emulsions with edible oils such as cottonseed oll,
sesame cil, coconut oil or peanut oil, as well as elixirs and similar pharmaceutical vehicles.
Suitable dispersing or suspending agents for aqueous suspensions, include synthetic and
natural gums such as tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose,
methylcellulose, polyvinylpyrrolidone or gelatin.



N C22H22N402 374.436 31 Cl |'IM 7---- _ 27-N'------ N- 4\
-%-1 011 ci6H, 7ci Ndo2 332. 785 82 Exanple Structure Fornmula Ml
Wi ght 32 wo*2o0in/2dfg] 14N1402 318. 329 33 HN--\\ PCT/EP2009/061453

10

15

20

25

30

75

The pharmaceutical composition may contain between about 0.01 mg and 100 mg, suitably
about 5 to 50 mg, of each compound, and may be constituted into any form suitable for the
mode of administration selected. Carriers include necessary and inert pharmaceutical
excipients, including, but not limited to, binders, suspending agents, lubricants, flavorants,
sweeteners, preservatives, dyes, and coatings. Compositions suitable for oral administration
include solid forms, such as pills, tablets, caplets, capsules (each including immediate
release, timed release and sustained release formulations), granules, and powders, and
liguid forms, such as solutions, syrups, elixirs, emulsions, and suspensions. Forms useful for

parenteral administration include sterile solutions, emulsions and suspensions.

Advantageously, compounds of the present invention may be administered in a single daily
dose, or the total daily dosage may be administered in divided doses of two, three or four
times daily. Furthermore, compounds for the present invention can be administered in
intranasal form via topical use of suitable intranasal vehicles, or via transdermal skin patches
well known to those of ordinary skill in that art. To be administered in the form of transdermal
delivery system, the dosage administration will, of course, be continuous rather than

intermittent throughout the dosage regimen.

For instance, for oral administration in the form of a tablet or capsule, the active drug
component can be combined with an oral, non-toxic pharmaceutically acceptable inert carrier
such as ethanol, glycerol, water and the like. Moreover, when desired or necessary, suitable
binders; lubricants, disintegrating agents and coloring agents can also be incorporated into
the mixture. Suitable binders include, without limitation, starch, gelatin, natural sugars such
as glucose or betalactose, corn sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride and the like. Disintegrators include, without limitation,
starch, methyl cellulose, agar, bentonite, xanthan gum and the like.

The liquid forms in suitable flavored suspending or dispersing agents such as the synthetic
and natural gums, for example, tragacanth, acacia, methyl-cellulose and the like. For
parenteral administration, sterile suspensions and solutions are desired. Isotonic
preparations which generally contain suitable preservatives are employed when intravenous
administration is desired.
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The compounds or combinations of the present invention can also be administered in the
form of liposome delivery systems, such as small unilamellar vesicles, targe unilameltar
vesicles, and multilamellar vesicles. Liposomes can be formed from a varisty of
phospholipids, such as cholesterol, stearylamine or phosphatidylcholines.

Compounds or combinations of the present invention may also be delivered by the use of
monoclonal antibodies as individual carriers to which the compound molecules are coupled.
The compounds of the present invention may also be coupled with soluble polymers as
targetable drug carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamidepheno!, polyhydroxyethylaspartamid-ephenol, or polyethyl
eneoxidepolyllysine substituted with palmitoyl residue. Furthermore, the compounds of the
present invention may be coupled to a class of biodegradable polymers useful in achieving
controlled release of a drug, for example, polyactic acid, polyepsilon caprolactone,
polyhydroxy butyeric acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block copolymers of hydrogels.

Compounds or combinations of this invention may be administered in any of the foregoing
compositions and according to dosage regimens established in the art whenever treatment of
the addressed disorders is required.

The daily dosage of the products may be varied over a wide range from 0.01 to 1.000 mg per
mammal per day. For cral administration, the compositions are suitably provided in the form
of tablets containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200,
250 and 500 milligrams of each active ingredient or combinations thereof for the sympitomatic
adjustment of the dosage to the patient to be treated. An effective amount of the drug is
ordinarily supplied at a dosage level of from about 0.1 mg/kg to about 300 mg/kg of body
weight per day. Suitably, the range is from about 1 to about 50 mg/kg of body weight per day.
The compounds or combinations may be administered on a regimen of 1 to 4 times per day.

Optimal dosages to be administered may be readily determined by those skilled in the art,
and will vary with the particular compound used, the mode of administration, the strength of
the preparation, the mode of administration, and the advancement of disease condition. In
addition, factors associated with the particular patient being treated, including patient age,
weight, diet and time of administration, will result in the need to adjust dosages.
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at least one of the other aforementioned agents and a pharmaceutically acceptable carrier.

The compositions are suitably in a unit dosage form in an amount appropriate for the relevant
daily dosage.

Suitable dosages, including especially unit dosages, of the the compounds of the present
invention include the known dosages including unit doses for these compounds as described
or referred to in reference text such as the British and US Pharmacopoeias, Remington's
Pharmaceutical Sciences (Mack Publishing Co.), Martindale The Exira Pharmacopoeia
(London, The Pharmaceutical Press) (for example see the 31st Edition page 341 and pages

cited therein) or the above mentioned publications.
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and the resulting urea was subjected to chromatography. The
t+hi-ourea—was—di-sselved—th—a—m-xture—of —HI-{AcOH (1/40 v/v)
gRamhgrpondi nosmltaeedl was| adgggndhe armwﬂl of gl yoxal was

F espondi|ng of the 20anmount| of the urea. Whighim xture was kept

Py

£ 1 2\, £ A Af + + hat + nn
ﬁ..u;\ fo—4h—AfHterthat—the—selvent—was—reroved and t he

product was gus i+ ed byl neans of prieparative HPLC. WO
6212PCT/|EP2009/ 0614 7 Method 5: 1 equi yal ent of the
e wWag dilssohved=i’n AcOH (Snlg i RAgss of gl |starting
) and 1.1 #£q i\pgl et s\of fthe zief{‘lﬁn‘gﬁswereé‘sad ed{ Into that
1 equi vial elt” o 51}2@%&1 wer e added. Thie mixtur¢ was stirred
hat r.t. After that,thel mxture was| poured ¢n ice/ amonia

Hhrg—12——ef—a-25% NH3 s ol starting
). The |aqueous | was lextracted 3 ltimes by|means of CH2C 2
ani ¢ phgses were ¢ ned,| dried, filtrated ang the sol vent
pveds The r ins were re-di $58l, 080, N @opeeotfated HCl and
40C ovdr ni . t was fadded 10and [t he sol ution was

zed by [adding NaOH The aqueous phase was extfacted three

LA

46 NH 292,292
(/‘\m) \\% CieH12N4O2

5

10

In the table above, “n.d.” means “not determined”.

General synthesis description:
Method 1 (examples1-32):

R~ R2 -‘\ R R
1™ NH» ,C=O (j R K:BN
+ Ry N NT TR
=0K \Rs Ll #—NH
o 0
Ct
RZ R3 /
Ri-n"\zo
J—NH
(o]

The corresponding amine (1eq) was dissolved in abs. EtOH (25mL in case of 0.01 mol
starting material). The aldehyde (1eq) or ketone was added and the mixture was stirred
overnight at. 25-30°C. (reaction control for completeness of the Schiff-base formation by
TLC, eluent: 10% v/v methanole in CHCI3, on Alugram® SIL G Silica -Gel 60, R; 0,2mm).

Ethylene glycole (25 mL in case of 0.01 mol starting material) was added and the solution
was cooled down to 0-5°C, then the corresponding isonitrile (1eq), KOCN (1eq), and



times by neans of CH2Cl 2 after that the organi c phases were conbi ned
and dried. The solvent was renoved and the remaining oil was

subj ect ed wo omm26fizt he foll ow ng alternative nethods: m)yr/ERNeEsOEsICt
was taken up in dry CHClI3 and EtQ(CO Cl and triethylam ne were added.
The 15 mixture was kept under reflux8bor 12h. After that the sol vent
was renoved and the remaning oil was dissolved in dry EtOH and
NaOEt, was added. The sol ution was kept under reflux for 10h; or

b) The prodyct di ssol ved in to]luene and carbonyl diin dazol e and
C11 et hy 1R ERerleg g Serm Sadtly Fanmiice QiR Sinrdelor et Gk TP dasy
or 20c) dMemightatitict was taken up in formam de and kept at 200C for
2h.  Sem znr P sj.em consi st f . ,
Mer ck- Hi '%fgéc E'%?ég%‘}c(%“? 5@ ecfm(#f !rirl?’ VZ‘éU%l%pnéldmvﬁa t% Ofe&%g?gb%ﬂn%m}f( 'P5
100- 7 Cmas@iﬁedmndpjm aitwre wmlailrmd (EPEreigohainik60° Ce AQerithat2be Bt and TFA

di amef eryedloy ]ggc% anthrH@ V\S&Fﬁ%w gtf.leﬂﬁg %?I%rﬁr’ €4y ét@@ t&, s‘g&ﬁgﬂ-eeﬁél}%tri] !

aflowrate o ere ent was ac onltrl
(B) was WRlier both contal ning 0.1 Vo (v/v) trifluoro acetic acid

app! yi Ngried Plde MiRIoBEad WBRtsy Aded i #9tePbig 14Quivdentr(MoH
2010/ 0262 121/ e e s Spent o8 In teltofTuil 1 g% M rﬁab gequs

5- ( benz oloipA) wassddRg- aW&EM'Q'BW?%%O@“(aI'F'LSH@ﬁ@% ] 'V(Pﬁhgﬁ%%i'm 511)i m dazo

I i d| ne2 4- di one The conpound was synt hesized starting from

zol (40 mol ),
5be 5‘?‘% ‘g&gﬁ pi‘”ﬁ%& - car bal dehyde 6.56g (40mol ), n-butyl
|son|tr| le 4.24m. (40 mml) and% KgI:N 3.28g (40mmol) as described in

met hod 1. Yield: 27%%45% 1(M1 H)R, 1H NMR ( DVSO- D6,
400 M) 6: 619(sﬂh22%7-775 8.02 (d, 1H J
9.13 Hz) 8.08 - 8.1 *9.09(sN 1H)N L(;/__(df\ B 214 nm [A]):
rt 8.87 mn (96%. 10Exarrp|e 2
1- (1H benzo[ d] i m dazok=5s¥1) - tE:-Np’ﬁenyl i m dazol i di ne 2, 4-di one The
conmpound was synt hesi zed starting from 5-am nobenzi m dazole 1.331g
(10 mmol ), benzal dehyde 1.02nL (10mmol ), benzy) isonitrile 1.22nL
(10mml ) and KCCN 0.84g (10mmol ) as descrihed”in nethod 1. Yield:
1.01g (34.4%; MS mz 293.0 (M:H*; 1HAWR}.(B00 Mz, DVSO-D6) 6:
6.04 (s, 1H), 15 7.24-7.45 (m 5 H)rr<\7 N\IC g, 3J=8.7 Hz, 4J=2.1 Hz,
1 H, 7.63 (d, 3J=8.8 Hz, 1 H), 787\(, 44=2.0 Hz, 1 H), 8.14 (br.
s, 1 H, 8295 (s, 1 H), 11.45 (s, 1 H, HLC (A=214 nm [A]): rt
8.34 mn (100%9. 3H,),
5-Aminobenzimidazol (1eq) was dissolved in abs. EtOH (25mL in case of 0.01 mol starting
material). The aldehyde (1eq) was added and the mixture was stirred overnight at. 25-30°C.
15  (reaction control for completeness of the Schiff-base formation by TLC, eluent: 10% viv
methanole in CHCl3, on Alugram® SIL G Silica -Gel 60, R, 0,2mm).
Ethylene glycole (25 mL in case of 0.01 mol starting material) was added and the solution
was cooled down to 0-6°C, then the corresponding isonifrile (leq), KSCN (1eq), and
pryridinium-chloride (1eq) were added. The mixture was stirred for 2.5h at 0-5°C, then
20  overnight at r.t.
After that an aqueous solution of TFA (10% v/v), 150 mL in case of 0.01 mol starting material
was added and the mixture was stirred overnight at 50-60°C. After that the EtOH and TFA

were evaporated and the remaining aqueous solution was subjected to preperative HPLC,

25  Method 3: (Example 37 - 44)



5.89 - 6.01 (s, 1H), 6.56 -6.67 (d, 1H, 3J = 7.88Hz), 6.83 -6.90 (m
1H), 7.01 -7.10 (s, 1H), 7.49 - 7.54 ( d, 1H 3J = 8.71 Hz), 7.64
-7.68 (d, wH208026218. 71 Hz), 7.82 - 7.85 (s, 1H), 9.09 r@vEoss143H) ,
9.68 - 9.73, (s, 1H), 11.27 - 11.31, gs, 1H); HPLC (A = 214 nm [A]):
rt 8.23 min (98%. Exanple 4: 6

1- (1H-benzo[d] i m dazol - 5-y1)-5-(2-fl uoro-5-

(trifluoronethyl)phenypi m dazoli di ne-2, 4-di one 30The conpound was

th d t f b 21 1.6mol), 2-
e S B S RSP iR SR anlh: SRR mdi
n- but yl lscmltnlletmdl}@fm 468¢dcribain REHA0R6212PCT/ EP2009/ 061453 89

1.6 I L di.ni ' , and,. 0. .
(1" el 192k ol 4 B8 Qe hodko BNEE dned RS 8 1 oy,
( MtH) +; ImethanqVRdry( 400 fvHa, 0.2D30DY! startidg 2Batedal) BRY oBHe 1.5 eq. Bpdiumsulfide
7.33+%7. Y4
7 765( %nfa"’ﬂmg%s&éﬁf)onés;a(gc%d 1r?to§:5ﬁ%(a|sb n:l'lg@rva gg%%?l Tﬁg% nlr?)x urg Isliﬁated
HPLC (A mammwme pr?Qmmraﬁ 46C24 min (1009 .

After evaporation of the solvent. the crude reaction product is extracted with HoO/EtOAc. The

organic phase is dried with Na;SO,, filtered and removed. The resulting reaction product is

purified by means of semi-preparative HPLC.

10
Method 4 (Example 45, 46):
b Y
R1\NH2L R1\HJL”—R4 Y=0,8

HIO
Ry V0

Ri- J{

e

The amine (1 eq) was dissolved in CH,Cl, and di-(1H-imidazol-1-yl) methanone (1eq) was
added at 0°C. The mixture was stirred for 4 hours at room temperature. After that 1 eq of the
15  corresponding amine was added (if the hydrochlorides were applied 1 eq of TEA was added
additionally). The mixture was then stirred for additional 12h at r.t. The solvent was removed
and the resulting urea was subjected to chromatography.
The urea or thiourea was dissolved in a mixture of HCIWACOH (1/40 viv) and the
corresponding glyoxal was added. The amount of glyoxal was 1eq coresponding of the
20  amount of the urea. The mixture was kept under reflux for 4h. After that the solvent was
removed and the resulting product was purified by means of preparative HPLC.



Exampl e 5:

1- (1H- benzo[ d] i m dazol - 5-y1)-5-(2-brono-5-fl uorophenyl )i m dazol i di ne-
2, 4- di onewOrzerocmegipund was synt hesi zed starting from PCT/EP2009/061453
5- am nobenzi m dazol e 0.213g (1.6nmmol), 2- brono-5-fl uorophenyl

car bal dehyde 0.325 (1.6mml), n-butylSfsonitrile 0.169m (1.6mmol),

10 pyridiniunchl oride 0.185g (1.6mmol) and KOCN 0.13g (1.6mmol) as
described in nethod 1. Yield: 0.047g (7.5%; Ms mz 391.1 (M+tH) 389.1
(MtH isgﬁotﬁg' 1H NV\R. (DWVMSO Ds, 400 MHz) 5: 6.21 -6.35 (s, 0.3H),
6.35 - 6. " 0.7 H, 7.10 - 7.17 (m 1H), 7.36 - 7.67 (m 2H),
7.67 - 7.76 (m 2H), 7.& - 7.85 (s, 4H),_9.10 - 9.15 ( k), 11.54-
11.63 (s, 0.7H, g:;?"be . 65-—11. §2. N CO 3|=l-—-a-mde) ngA = 214
nm [A]): rt 9.80 nfn(99% . 15Exanpl e

1- (1H benzo[ d] i m dazol -5-y1)-5-(4- prop&%yphenyl )imd zoI |Re|| he- 2,4-dio
ne The conpound was synt hesized starting from Wbenm m dazol e
0.213g (1. 6mmol ), 4- propoxyphenyl car b@ detityd . 253k (1. 6mmol ),
n-butyl isonitrile 0.169nL (1.6nmol), py dém:hl oride 0.185g
(1.6mmol) and KOCN 0. 13g (1.6mmol ) as desw in nmethod 1. Yield:
0.285g (50%; MS mfz 351.2 (M+H)+: 1H mﬁo MHz, CD30D) 5:
0.94-0.98 (t, 20 3H), 1.66-1.75 (m 2H), 3.8%-3.85 (m 2H), 5.81 (s,
1H), 6. 81 eqé@vaént(af)the dijehydd was dissbhva8 it McCH I(-Bml_ Tn 6;83& o? 46|9m(0d ,sta]ihbg

(oooy - EEieh) 71\ el of Wil B Aadkh )Gy riguis Sgullaat o

(tri Bl udMdseN were astdedyThel mikdter whs dimed for, 145 hlablrte 25The conpound was
synt hesi

Syt e gl atd el O ST OBRIRAAIREAL R, 0 d b BT oo
n-butyl 88 efrd W@Obstmﬁlgwa(tqn R $9uegys iayprr\wemema@tfadcﬁetlroeqlas@eans of

(() 1222150 | OHz@l}dheKé@Bh[Q pﬂé’&s W@%lﬂecﬁﬁr@fﬁﬁﬂéb@%d'tﬁb méﬂpﬁaérem\evgé dl'he

389
(s, 1H), (r rgg/?i?s wETe. re-}dZ nglv?qidn @npﬁl_r?trat;edg-iCI(aﬂd kgpt,q)t 40 Ky @.@rr(lgpt fq)er wgs g@pd
(d, 10 H)and Hﬁﬁ.ﬁbllﬁﬁ%nwé%unﬁﬁzeblﬁh)adding I\[bbkﬁ?rhmaﬁué&@’@hase WEY extracted three
io%ggggﬁéﬁgfﬁpggggéﬁlﬁ thg? r%\g;r@aﬁes were combined and dried.
(trifl udthensthient )A{abefambyedraddutm |rei~nanmﬂg ofl-wasosehjdhied ¢® wpe wh dhavddlowing
synt hesijﬁi a ﬁ%%g& from 5-am nobenzi m dazole 0.133g (1mmol), 3-
f

fluoro-4-(trifluoromet hyl)phenyl carbal dehyde 0.192g (I mo!), n-butyl
i soni t rid) éhe pEg8e vEs|taken!up, in dyrGhiCinanthER{60)C &nd trikd%tpn(ide @mmdd)deaﬁdhe

qu:mggg(?ﬁ}tgﬁ@m& uﬁ&arqgfﬁ&rfbrb% AerBERY sdivent Wak fomBret2hd tlé&Haniny®

1- (1H b@H%@Fd*ﬁSﬁW@thW Et%)angN@@Eﬁwﬁ@dyedL -ThetsRlyiighNankant Lnded seflofefi
ne2, 4- d|1cgﬁeor10The conmpound was synt hesi zed starting from

5-am no zi m dazol e 1. .. 3-
%?‘Fhe product was glssglved (n foluene gnd carbonyldiimidazole and triethylamine were
added. The solution was kept under reflux for 18h or
20  ¢) The product was taken up in formamide and kept at 200°C for 2h.

Semi-preparative HPLC-method

The system consisted of Merck-Hitachi device (model LaChrom) equipped with a SP250/21

Luna® 100-7 C18 semi-preparative column (Phenomenex. length: 250 mm, diameter: 21
25 mm). The compounds were purified using a gradient at a flow rate of 6 mL/min; whereby

eluent (A) was acetonitrile, eluent (B) was water, both containing 0.1 % (viv) trifluoro acetic

acid applying the following gradient: 0 min — 40 min. 40 -95 % (A)



hydr oxy- 4- met hoxyphenyl carbal dehyde 0.244g (1. 6mmvl), n-butyl
isonitrile n-butyl isonitrile 0.169nL (1.6nmmol), pyridiniunchloride
0. 185g (1.womnoioje2émzi KOCN 0. 13g (1. 6nmol ) as descri bed ar/ereédooeh4ia
Yield: 0.107g (19%; M5 mz 339.2 (MtH; 1H NVR (CD30D, 400MHz) 6:
3.73 - 3.80 (s, 153H), 5.71 -5.77 (s,88H),6.77 -6.92 (m 3H), 7.68
-7.75 (m 2H), 8.00 - 8.05 (s, 1H), 9.16 - 9.22 (s, 1H), HPLC (A =
214 nm [A]): rt 6.09 mn (98%.

Exanpl egﬁg & g 1I—I—F Eenzol d!! i mdazol - 5-y1) - 5-(2- hydr oxy- 3-

met hoxy ne- 2, 4-di one The conpound was synt hesi zed
startin 0 33 1 npl),, . 2- . -
S0hydr ORI ha BRI o ﬁvffcﬁ B ot RS2l Spydipiazolicine-
i sonitrid,sddng06 nL (1mmol) and KOCN 0. 0829 (I'mmo!) as described in
method 1. Yield: 0.0509 (14%; M5S mlz 339.2 (MrH + 1H NVR (400 Mz,
CD300) 5 heg,compc(ugd 39 syrgheﬂe@sstaqtlpg frogn Geamingbepginyiggzolep.32¢ (49 mmol)
6. 855( mbeafa[e]g:z Q]&ladlgzoﬁ@- C&Brbadddhydd -6255 (%(()rrﬂwﬁﬂ)l) rQbLiItﬁ isSnitrife- .24 FPL Qo

A =
(1 (1H bé?f?g}ﬁ‘ pN53 %}349)(4%"“('?’@& dB?%'ﬁ%‘ﬁS? naetwrg)? i dazol i di ne-2, 4-di one

The conpaelgd. Y@(S14sa%’l)t mrln&esmst @MH hgHfNMRN Bmsmm@b@m\nm)dazs)h@(s 1H),
0. 133g Imml% 4-y1 car bal deh de 0.183 (I
n-butyl 7&onf-{? irr'e?h*% %QQyIS q2§8n1+ﬂ rd T 818 Heoé: OﬁL 8(1I3n(1'ﬁ)4 3H aﬂaewotw HPLC

0. 0829 (Aemak hmapajdessd Mpdoesn).met hod 1. 30Yield: 0.1179(31%; M5 mz
3690 WH); 1H NMR (400 MHz, CD30D 596(s 1H), 730 7.31 (m

1y 19 é‘ b, 133‘6"5%29@ f"ﬁéaZ“}%ﬁ@"{'&?‘?@éﬂ gazopilsp Zadfagg (01"
7 581;_1) Wh@%dﬁﬁﬁoxa@)waﬂsymheslz@d)736ar{1 fr8m45-bbmno§e|917mld§z<9§ 1(3®1g]{|1ﬁ11mr90I§-4
010 0L BSTHEY o0 1BEO%) beseicaitde 12210 (1Chinoh ‘and KOCN 0.84g

H benzo[(t)rhmbll ag dkschbadlihneti@ ©hl or ophenyl ) i mi dazol i di ne- 2, 4- di one

Rrediceakictainn= mf%&%@%ﬂ‘ A e
1. 69AL (71BRTHS \m, KEEN.51 8iyl, { @itk 4Ja21(ﬂ &p:ymm; ABar,es.Bdiz, 1.H858.87 (d
(W c: ST Phofies: Bkt @5! %45 €3 P8 I AgpiZigy

(s, 1H) 8.3 mp (100%E5 (m 1H), 7.66 - 7. 68 (m 1H), 7.90 (s, 1H), 9.10
(s, 1H), 11.53 (s, 1H), HPLC (A = 214nm [A]): rt 9.76nin (100 A).

Exanpl e EM@mple 3: 1-{1H-benzo d]lmldazol-5-yl) -5-(2-hydroxy-5-methylphenyl)imidazolidine-
1- (1K 5- (4-chl orophenyl )i m dazorl di ne- 2, 4-di one

b ‘Eﬁﬁl m dazol - 5-y1) -
The con%o ] S synthesized starting from 5-am nobenzim dazol e
0.2%89 (ThebBMolind 4vas synthesized starting from 5-aminobenzimidazole 0.4g (3.0mmol), 2-

hydroxy-6-methylphenyl carbaldehyde 0.409g (3.0mmol), n-butyl isonitrile 0.316mL

(3.0mmol) and KOCN 0.244g (0.2mmol) as described in method 1.

Yield: 0.188g (19%); MS m/z 323.2 (M+H)"; ("H NMR: DMSO-Ds, 400 MHz) &: 2.06 - 2.11 (s,

3H,), 5.89 - 6.01 (s, 1H), 6.56 - 6.67 (d, 1H, °J = 7.88Hz), 6.83 - 6.90 (m, 1H), 7.01 - 7.10 (s,
25 1H), 7.49 - 7.54 (d, 1H, °J = 8.71 Hz), 7.64 - 7.68 (d, 1H, 3J = 8.71 Hz), 7.82 - 7.85 (s, 1H),

9.09 - 9.13 (s, 1H), 9.68 - 9.73, (s, 1H), 11.27 - 11.31, (s, 1H); HPLC (A = 214 nm, [A]): rt

8.23 min (98%). :

Example 4: 1-(1H-benzo[d]imidazol-5-yl)-5-(2-fluoro-5-
(trifluoromethyl)phenyl)imidazolidine-2,4-dione

30 The compound was synthesized starting from 5-aminobenzimidazole 0.213g {1.6mmol), 2-
fluoro-5-(triflucromethyl)phenyl carbaldehyde 0.362mL (1.6mmol), n-butyl isonitrile 0.169mL



10 chl orobenzal dehyde 0.224g (1.6mmol ), n-butyl isonitrile 0.169nL
(1. 6mml ) pyridiniunchloride 0.185g (1.6mmol) and KOCN 0. 130g

(1. 6mol ) we 2dmarézibed in nmethod 1. Yield: 0.327g (62%pciy200086138% . 2
(MtH): 1H NVR 1H NWR (400MHz, CD30D) 6:5.93 (s, 1H), 7.32 - 7.39 (m
4H), 7.67 - 7.73 (m 2H), 8.04 (s, 1HBY 9.21 (s, 1H), HPLC (A = 214
nm [A]): rt 8.43 mn (99 % . 15Exanple 14:

1- (1H benzopi pm dazol - 5-y1) - 5- (2 chl or ophenypi m dazol i di ne- 2, 4-di one

0. 2130 (LB prroigiesRE e Al hemaL H‘MQQEE%W 35 3ptppa n
i soni trirhehéd 169nL (1. 6nmol ) pyridini unchloride 0. 185 1.6mmol ) and
KOCN 0. 6 9

VB 2 39905 (e f@mm@m TR MeteS 093%939 @%H—
20 7. 40 N)Y.38-7t46) (m, 74 BF, 7.83 73.65mm, 2Hy), 7&70472 ﬁnOﬁ-l(WBJ-H)TG@n?I@-Ié(?Sm-l

i beRzoldH W d&ld @T%?%Wié-ﬂ?ﬂﬁ?;%ﬂ‘wﬂﬂﬁ BT B e g ke

The conpound was synt hesized starting from 5-am nobenzi m dazol e

0. 134g (Examni¢ §: 1-giH-bénroidieidazdlder) 662-0rands§-fitb ropdienyl)imidarolitline-2,4-

i sonitridignd- 106nL (I nmo!), pyridiniunchloride 250.116g (1mmol) and
KOCN 0. 082g (1mmol) as described in nethod 1. Yield: 0.332g (100%;
MS nif z 3Thk. chr{plokthi) WaiHyhﬂv/&ze(d4ﬁ9ﬂuh@41rprr®3&[ﬁbbﬁiz:ﬁdSﬂole( 9.2134r1(1.6nnbM), 2-

7 02 - brgrg %g}u roph%,pﬂ Carﬁ%ﬂ@yfiﬁ%%% @rﬁ]pnm A':] ? Utyl |§0r§tn§0(5nrlﬁ%rﬁ% &17%@/510]

V\D 2@10/@2@2@2@@@#“@@@@(0@34'83) @ KOCN 0.13g (1.6mmol) as described in method 1.

Exanpl elﬁelé'n (é(i'ctz'}’gb(?ﬁ[ QI}S r?z?@?ql I\frl_:} 138951' % I-?‘lsgfogé{d”ﬁt}@rﬂéowdééﬁlﬁoo

Xin-7- ypi I one nd wasS ‘synt hesi

st ar t i ngMi#)éin 852 an-Ad (e AAH &R 0B 84 G5, 954@) Mﬂmi’“? m21ﬁ) 7.36-7.67 (m, 2H),
di hydr obyegyzot g Erila; ﬂ&ﬂlmo ﬂ? §5)(sl 1<|‘—9r§3¢d) d@h#ﬂ@ 1’f3|5514 ( 4’(@@%5) 0.7, BHfidd),

isonitrile O é di ni unchl ori c); mmol ) and
KOCN 0. déftj’ (1|1rﬁ?ds)0% Bdi@%%)ﬁ N2 Tt Tt 95?@61"6(99% 185g (52%; NS
mz 351.0 (MtH)+; 1H NVR (400 MHz, CD30D) 43: 4.16 (s, 4H), 5.76 (s,

1H) 156. Ekampbe 841- (1|11 bé]H))[d]'?nlBﬁzc(Im—yl)'Zﬁxt} -ppoyieenybifidasolitthe(2 4-diddhe,
HPLC (A= 214 nm cort 8.37mn (100% . 10Exanple 17: 143-0
H- i i daZor- Ompﬁﬁ%wﬁ)smh%@ﬁ*yﬂ’rt?rfm o6 § amﬁ@b@m'aamofﬁ%g Ebbpeahdt-

z\gsggyntdﬂ@ﬁxﬁgﬂ@nﬁlt aérbialﬂ@wyﬁég%fs&rﬁl_l lemnetﬂ)zq{-blkylylsbrlﬂfrnaoxd wghw{ne 116r9ﬂol
enz Isonitri|e
(7. 98nmﬂy§’d'"'5 f?%@ﬁﬁegd %L @%d‘@ﬁ'g%ﬁé)@(ﬂ gméw 58@?8@ RA) ryetag
descri berclemmmgmm%n MS m/fz 351.2 (M+H)"; "H NMR: (400 MHz, CD30D) &: 0.94-0.98 (t,
20 3H), 1.66-1.75 (m, 2H), 3.81-3.85 (m, 2H), 5.81 (s, 1H), 6.81 - 6.86 (m, 2 H,), 7.25 - 7.28 (m,
2 H), 7.68 - 7.69 (d, 1H), 8.01 (s, 1H), 9.18 (s, 1 H), HPLC (A = 214 nm, [A]): it 10.71 min
(100%).

Example 7: 1-(1H-benzo[d]imidazol-5-yl)-5-(4-chloro-3-
{triflucromethyl)phenyl)imidazolidine-2,4-dione
25 The compound was synthesized starting from 5-aminobenzimidazole 0.213g (1.6mmol), 4-
chloro-3-(trifluoromethyl)phenyl carbaldehyde 0.23mL (1.6mmol), n-butyl isonitrile 0.169mL
(1.6mmol), pyridiniumchloride 0.185g (1.6mmol) and KOCN 0.13g (1.6mmol) as described in
method 1.
Yield: 0.242g (38%); MS m/z 395.1 (M+H)"; "H NMR: (400 MHz, CD30D) &: 6.09 (s, 1H),
30 7.56-7.78 (m, 5 H), 7.51 (d, 1 H), 8.06 (d, 1H), 9.107 (d, 1 H), HPLC (A = 214 nm, [A]): rt
11.82 min (99%).



Yield: 0.557g (25%; MS mz 285.4 (MrH)+; 1H NVR (400 MHz, CD30D)
6:1.84-2.08 (m 152H), 2.90-3.01 (m 1H), 3.45-3.54 (m 1H)),

4.15-4. 28 Wm200kip6215. 14 (s, 1H), 7.29-7.37 (m 2H), 7. 3T17EM609(061453
3H), 7.51 (s, 1H), 7.58 (s, 1H), 8.85 (s, 1H); HPLC (A = 214 nm
[A]): rt 6.64 min (100% . Exanple 18:9

1-(3-(1H i m dazol -1-yl ) propyl) - 5- (2- br ono- 4- f | uor ophenypi m dazol i di ne
2, 4-di one 20The corrpound was synt hesized starting from

3-

4- 1£ Iltljg)lr 0 )%%ipa?aehwcﬂe %’X@gnnﬂ(jgﬂgﬁ'ﬁ?ﬁg%ﬂévn%om tr2| Ibreogo365rrL

(3mmol ) (tr,jwqrdnaihNITerM)lmaaeolBiﬂﬁgzeaimmE}) and KOCN 0. 2439 (3rrrm|) as
descri b in nmet hgd 1. Yield: 0,057 % mz

1H NVR (FofPiRpnd cyssoynthesized glartingy O'%’rﬁ ”Obenzﬂiﬂﬂf’? §d3§9 élmfmﬁﬁ
lH) 3. 45103)—5(lr|ﬂumrordé1&yl)pﬂeriy5 derBdiddhytie 26M92P . (BAmON3 h-huryl Rbhitrile’ . (5@839

% l_a)lllhfﬂ g gdllsﬁ 1%\%73 5%?&4’5165#%@ andBEO&ﬂ 0. 8@9 (1mm0% gs descrlg'ed in

1 (3 ( 1Hkethodidzol - 1- yppr opyl ) - 5- (4- pr opoxyphenyl )i m dazol i di ne- 2, 4-di

one The arting from
3-(1Hi rﬁﬁ%azoﬁﬁ%-wﬁ %é};{v :‘?zlngne&% 58nmL (3mmmol ), 4-propoxyphenyl

car bal dehyde 0. 492 (131 (b;mmldi n-butyl isonitrile 0.315nL (3mmol),

pyri di nifkaemIe S deTH-benzefdlimidazol-5 A hd-Rdoroxydmethicwnbenyllimidazolidine-
descri begdsgwnget hod 1. 30Yield: 0.065g (6.3%,; M5 mlz 342.9 (MH)+,
1H NWVR (400 MHz, CD30D) 6: 0.99-1.03 (m 3H), 1.74-1.79 (m 2H),

1. 8402, Othe(eomm@kd w2s $PntBedded( startingfrom35-4Gir®benkiridazalddp.213g 906Bm3, 3-

}/\S 2%%{;)/ r@é%}%P é&P ﬁ}p&%_&)&ﬂéééggé 0( i}ﬁirg %1)1@bﬁl¥?|?0r(l{HfF§B%t¥I {g%rﬁt le
1H), 8. d5169L mmmmﬂbmn(iwumcﬁmdmﬁ]18?9]() 5"‘!"10| NaBBERCHN ¢.98041 GmeaSe

20: 1- (%reeértﬁeumﬁle%hﬂ y0pr0pyl) 5 (3 fl uoro 4-
(trlfluoronet m dazol

Syt hos, aa Gittd BREMS s S388 0t 0S 61, 5 Rn oA o S0 (5
(3nrt8l ) 3H3 $. lruoscr74(s(1m)16 moe ememhmh) phesnyt.7s ah baldebyde.ds &/769), 9.16 -

0.347 (51 ) aHEER Bk Sl 13%&%”@%&59{ bed i n ot hod 1.

Yield: 0.017g (1.5%: MS mfz 371.1 (MrH)+ 1FL NVR (400 MHz, CD30D)
8: 1.84-BExap®lgm 102H), 2090-3.01 (m 1{H:bedzdg]itidarol-hyl)BHR:hydroxy-3-

4.15-4. P 34740m2 7.51 (s, 1
758 (s Zﬁetﬁ&y@{%gl_)n;ﬁugé?zoqlﬁmelfh dto?ue 5 (s 1I(-I) Hll;DLC (A= (214 nlr;]D

[A]): r tThiaOcdhﬁ'Jo[mcm w(a@%theﬁxedmtaﬂirﬁlfrom 5- ammobenZImldazoIe 0.133g (1mmo|) 2-

.}.ﬁg?@é;”p g?égéeﬂi‘o Ioc%)éb degé(éet ? t‘?gipgr ﬁ grYWC}| n- bu %lo}ugrltenﬁ 186 mL ('1 Pnrr]i%l)
3- (1H | mndd@ﬁN mngzg (dmml] ardeserit®d3s 8wthod 1.
Yield: 0.050g (14%); MS m/z 339.2 (M+H)" 'H NMR: (400 MHz, CD30D) &: 3.77 (s, 3H),
5.98 (s, 1H), 6.69 - 7.73 (m, 1H), 6.82 - 6.85 (m, 2H), 7.68 - 7.69 (m, 2H), 7.95 (s, 1H), 9.18
(s, 1H), HPLC (A = 214 nm, [A]): rt 6.60 min (98%).

25

Example 11: 1-(1H-benzimidazol-5-yl)-5-(1,1'-biphenyl-4-yl}imidazolidine-2,4-dione

The compound was synthesized starting from 5-aminobenzimidazole 0.133g (1mmol), 1,1-
biphenyl-4-yl carbaldehyde 0.183 (1mmol), n-butyl isonitrile n-butyl isonitrile 0.106 mL
(1mmol) and KOCN 0.082g (1mmol) as described in method 1.

30  Yield: 0.117g (31%); MS m/z 369.0 (M+H)"; '"H NMR: (400 MHz, CD30D): 5.96 (s, 1H), 7.30-
7.31 (m, 0.3 H), 7.31-7.32 (m, 0.3 H), 7.36-7.37 (m, 0.5H), 7.38 - 7.39 (m, 1H), 7.39-7.41(m,
0.5H), 7.45- 7.48 (m, 2H), 7.51 - 7.54 (m, 2H), 7.58 - 7.62 (m, 2H), 7.71 - 7.76 (m, 2.4 H),
8.07-8.08 (m, 1H), 9.14 (s, 1H), HPLC (A = 214 nm, [A]): rt 12.41 min (98 %).



15(3mmol ), 4-phenyl benzal dehyde 0.546g (3mmol ), n-butyl isonitrile
0.315nmL (3nmol ), pyridiniunchloride 0.347g (3mmol ) and KOCN 0. 243g
(3mmol ) aswdemovizkme in nethod 1. Yield: 0.23g (21%; NETERB®E1433
(MtH); 1H NVR (400 MHz, CD30D) 8: 1.84-2. 08 (m 2H), 2.90-3.01
(m 1H), 3.45-3.54 (m 1H), 4.15-4.289{m 2H), 5.31 (s, 1H),
7.31-7.44 (m 5H), 7.53 (s, 1H), 7.59-7.61 (m 3H), 7.67-7.69 (m
2H), 8.85 (s, 1H), HPLC (A = 214 nm [A]): 20rt 11.65 mn (100%.

Exanpl
T 1 BamRls 7 s glAlimidarol Sy S35 rRAe TV SR R4 dien; on
g Z?ﬁl— fmgﬁo'fﬁpdﬁﬂﬁ Wﬁﬁﬁﬁgﬁgﬁggrm }&d 55|9moben2|m|dazholeoi2018% 16mmol) 3
o bl G Br 2ty (ﬁmm{)'ym t?%n’ﬁ?riqf'lee e O BHORVCN 1.3
pyri dlt Rl(uemhioqgahdqaygd.a.g&gmeadmg?% o@s&%g.r(raama)ias descri bed
in

i erade 200 Vet sgak 307 25 w@% S0t oSO B 25 bt 152
%Hlu 171 1o, 8H287 4905, 2H), 7521?5( m, J:H)) 7.86 23:68. ( 2@16—{;}7 s, 1TA),38( 5 { Sa@c
(A = 21412‘n‘=1€%{Ta ﬁ*kg HBFE?‘Q?&“WWW@P@@;B i%% 25? (s 11,

1-(3-(1Him dazol 1-yl) propyl)-5-(2-chl orophenyl )i m dazol i di ne- 2, 4-di
one 30THexampie d3t(iakerzpld] ingdazod-d-w)k-2fa- cMgrdnhenyl)lmldazolldme -2,4-dione

0. 420g (HTPotRd Wi FPNRETFAY SPHIED Gom SATTCSHAHSTR DA heHIa: e
(ZJO%I/D%Zgd&mnmﬁe)qzagdnyK@/CNOIfz@ngﬁ(ﬁ\B{nm)) asbudﬁscisbdﬂmw i 1. mﬂlod (1.6mnD)
(it +. ERHARGRe P 0 PR (gl ek oy B0l oml e raei*hm

1H), 3. 46eld: BGA2AGB2LH)MS 4v/4 3272 28+()T) "HNIMR: SH-BMR esgoonnﬂ)z CIDe,GB)B S8 (s

ff] ): 4, 17 %ﬂgﬁé 7@@?2% 4Hg%a e‘}%, 2&?4),8305 ?s, ﬂl-lkf)gfﬂ“, fHPL% (A= PUn nm,

1- (3- (5-[Apihp L3 hiih (98 Wazol - 1-y1) propyl ) -5-phenyl i m dazol i di ne-2, 4-di o
ne 5The conpound was synt hesi zed startl ng from

3- }gﬁ.]p

E)eng!g’l dehy e-lé%'lﬂrL 2 zﬁf%?m%%? >) gom?c‘%ﬁggg %‘h{gﬁlég ﬁﬁ"one
gyrl di BI'l[héCddnt}:foUﬂd&(\jn@i%@ﬂiges(lihﬂmhd[g%md?w@w@ﬁésﬁﬁﬁldégoglgmh,’Bg @fﬁgmmoi ), 2-
escri be e N ; .

NVR (4 Iopesne %E%HE’)? 5&%’ (7351 ’ “{%%ﬂ), isoni of’g%'\ﬂ* (i
3 02 3. Q@ridimumthprides0. 585031 Brrgat) arﬂ:jHEQCM.OOIBOQ(ﬂ&nmm aﬁﬁazscnsedm riethod 1.

1H) HPLZCﬁ? % 82500 Eh0 8 i ﬁ’ {3272 %Wz'm"’nm%gga}éo.a'@a%@ﬁg%%'ﬁ(s?%”ﬁ 732

5- ( 20br orAGrh,| AIH[)OPBERY TB- (i, 81, (S64TLIS) (v, i) 9120 ¢z dl HYLHPLC (A = 214 nm,

y1) pr opyhpi ' i -2,4-di one The conpound was synt hesi zed
starti nghbrrg%%?é% y1 1H i m dazol - 1- yOpr opyl )am ne 15 0. 278g

(2mol ), _ 2- brono- 5- quoro henyl carbal dehyde 0.406g (2mol),
benzyl i So@MAle & 10(12'41%50? mﬁ%ol-éwrfd(%ﬂmnhml)u@ld@zqm -¢.drlione

RO 5508 B SBEAEh TELhed a
fluorobenzaldehyde 0.125g (1mmol), n-butyl isonitrile 0. 106mL (Tmmol), pyridiniumchloride
25 0.116g (1Tmmol) and KOCN 0.082g (1mmol) as described in method 1.
Yield: 0.332g (100%); MS m/z 311.1 (M+H)"; '"H NMR: (400 MHz, CD30D) &: 5.91 (s, 1H,
CH-N), 7.02 -7.08 (m, 2 H), 7.38 - 7.43 (m, 2H), 7.67 - 7.72 (m, 2H), 8.04 (s, 1 H), 9.22 (s,
1H), HPLC (A = 214 nm, [A]): rt 9.20 min (97 %).




CD30D) 5: 1.87-1.99 (m 2H), 2.29 (s, 3H), 3.02-3.09 (m 1H),
3.50-3.57 (m 1H), 4.08-4.18 20(m 2H), 5.31 (s, 0.5H), 5.76 (s,
0.5H), 7.0worotdnz¢zre 1H), 7.29 (s, 1H), 7.43 (s, 1H), 7eCIIEXzm9/08HS)
8.86 (s, 1H) HPLC (A =214 nm [A]): ii 8.80 mn (1009 . Exanple 26:
1- (3- (5-net hyl- 1H i mi dazol - 1- yOpr opyl $25- (4- pr opoxyphenypi ni dazol i di n
e2, 4-di one The conpound was synthesized starting from
(3-(5-nmethyl-1Hi m dazol - 1-yl) propyl )am ne 25 0.278g (2mmmol ),

4- h I bal d Q. m., (2 , ' | trd I
0. Shont BEURHN) ° 3P ol ARiHBeRzotafEas SR buz AREN R RS Figionip 7-
mol ) asylieitzezplidde2@-dienérod 1. Yield: 0.08g (11%; MsS miz 357.3

MrH) t; 1H NVR: (400 MHz, GD30D) 5: .1.01-1,05 (m. 3H), 1.77-1.81
E m H?zl—l) The %‘3@“5% Wa, sypipsizes %‘)9”'08 ,from—f?',amﬁioééf-(‘z’:"}‘%z‘{'%@@ﬂﬂ (1mmol), 2,3-
3. 45- 3. Sdihydrabed2dbi)1,4]8i098-73¢ YarHamehddd 0.165d Q4AmbD, GmButy? Honitdie 0B146S mL
12 o5 o P ' b
2010/ 02684BRCT/ EP2009/ 061453 95 Exanpl e 27:
1- [ 3- (5-gethyl 2 1 Himi.daz0l - 1zl 1L+ B4+ | i di
oo ar DR nEo Tt R e A LN e PaRREb) 1L 1R )
(3- (5- mes.7ey fs; IH), 817 daz@4- (@, BORIOPY (mh 2IA)NE.08 (& 73D, .200|1H), HPLC (A = 214
4- phenyl be _§+ %_e:{?ﬁje @ 3649 (2mmol), benzylisonitrile 0.245nL
(2mmol ) f%ﬂrp- U 9Pi%e 0. 2319 (2mml ) and KOON 0. 165g (2 mol )
as described in nmethod 1. Yield: 0.115g (15%; MS mz 375.2 (MtH); 1H
NVR:10( 4O0Bxavmile 1COB(ER)HEmidaze i1 y1)p®pyh5-phdnylidikinzolidingR)4-dign@2- 3. 09
(1), 17 % aopie SHjs hisaSshas e S NS Tz Pispyamigegd 05
(s, 1H) (HRBGNON, Dbedzddetyde [ BBYTmiL t (7XBribdolyyi engPiESpitrilel MEX2A €7 8&nmol),
5-(3-ch

o e Bl 020 onc kOGN 0,648, (7 Bmmal) a5 deseribed i methad i The
conpoundYields0.5§7y (25%6)zE6 raizad8sidn@4HHoid NMR: (400 MHz, CD30|D) 5 1.84-2.08 (m,

_ (5. - imd | -1-vy] 1 0, 27 ,
BT R o B A a2 D lerat ) STkaae (i catd, bidgm: 18 7299 Fathe
(2ol ) 2¥)r 7 8p4TiasEh 1360 181 (s, ABLL07 6@ (sy0H), S88I(sKOBN HRLIBAG= 024 Mp[A]): @S
descri beeqlﬁjr rpqin]émpod 1.

Example 18: 1-(3-(1H-imidazol-1-yl)propyl)-5-(2-bromo-4-fluorophenyl)imidazolidine-
2.4-dione

20 The compound was synthesized starting from 3-(1H-imidazol-1-yl)propylamine 0.358mL
(3mmal), 2-bromo 4-flucrobenzaldehyde 0.610g (3mmol), benzylisonitrile 0.365mL (3mmol),
pyridiniumchloride 0.347g (3mmoal) and KOCN 0.243g (3mmol) as described in method 1.
Yield: 0.057 g (4.9%); MS m/z 381.2 (M+H)"; 'H NMR: (400 MHz, CD30D) &: 1.84-2.08 (m,
2H), 2.90-3.01 (m, 1H), 3.45-3.54 (m, 1H), 4.15-4.28 (m, 2H), 6.89-7.37 (m, 2H), 7.51 (s,

25  1H), 7.69 (s, 1H), 7.588 (s, 1H), 8.85 (s, 1H), HPLC (A = 214 nm, [A]): 1t 8.08 min (99%).

Example 19: 1-(3-(1H-imidazol-1-yl}propyl)-5-{4-propoxyphenyl)imidazclidine-2,4-dione

The compound was synthesized starting from 3-(1H-imidazol-1-yl)propylamine 0.358mL
(3mmol), 4-propoxyphenyl carbaldehyde 0.492g (3mmol), n-butyl isonitrile 0.315mL (3mmol),
pyridiniumchloride 0.347g (3mmol) and KOCN 0.243g (3mmol) as described in method 1.

30 Yield: 0.065g (6.3%); MS mfz 342.9 (M+H)"; "H NMR: (400 MHz, CD30D) §&: 0.99-1.03 (m,

3H), 1.74-1.79 (m, 2H), 1.84-2.08 (m, 2H), 2.90-3.01 (m, 1H), 3.45-3.54 (m, 1H), 3.90-3.93



Yield: 0.113g (17.2%; M5 mz 333.0 (MrH)+; 1H NVR (400 MHz, CD30D)
6:1.87-1.99 (m 2H), 2.29 (s, 3H), 3.02-3.09 (m 1H), 3.50-3.57 (m
1H), 4.08-wobl8igfors212H), 5.15 (s, 1H), 7.28- 7.29 (m 1HCT/EP28B/068I53
1H), 7.42-7.46 (m 2H), 8.84 (s, 1H), HPLC (A =214 nm [A]): it 8.96
mn (96% . 20Exanple 29: 1

-(3-(4-met hyl -1H i m dazol - 1- yOpr opyO- 5 phenyl i m dazol i di ne- 2, 4-cl i one
The conpound was synt hesi zed starting from

benzal adhy GEV0. 1EEAE (Ta2 P BOreGFPaB FAL - BBA0M 1. Bkt

pyri di niudR{El o), 885@s, 2H)gHPLCGhrah 3 nen (A]KECN.3Bmirb@§%().1. 8ol ) as
described in nethod 1. Yield: 0.065g (12%; Ms mz 299.2 (M+H) +;, 1H

NVR. (4 1.97-2.04 1H). 2.30
(s, 3I(—|) %‘%eﬁggg%ﬁmﬁgﬂgﬁ J)Prl s %Wf%‘”f) ESOR T (mH) 2H) |

5.15 (s, triflyorometyl)p Be"vi)ﬂy"da?olzﬁner%sﬂ?mﬁ 3H), 7.40-7.45 (m 2H),
T {352 TR R, b SyBhe s sbahbi 18 PRl Ty Mo BT of vt

4- di ond3@0Mhe 3dlonpotitidivaasnatiyipheni zadbakiebydei G.§76g (dmmol), n-butyl isonitrile
3- (4- netg H 5

4- E)hegl %ier@‘ al i’gﬂhg@,e%nd%-%rhél—?&%%yb 3??& r\tgenzﬁ I ?@o%ﬁmé?%%’wd
2010/ 026EsoET/inEpe 9/1061453 96 (1.8mml), pyridiniunchloride 0.210g
(1. 8mm|9[e|an@ioﬁ<ﬁd @A)lﬁf@mﬁzlsﬁmwm)wmmﬁr t4?@%m£ d@éd%gh 1.84%3.68 fin,

0.135¢g (19.99 m'z 375.1 (M 1H NWR
5 1194 12F9,12(9f313 01 (bH) 1H)1393-35404n,(1H). 2Hp-4.28. 30 3, 53H)(s, 134)9363@433 (rm

110 7. 39 0 R (o a0 4 40708 P o T YD oy Pl HALEE = 2484 P o
1H), HPLUO.98amis (93%4).nm [A]): it 11.55 min (98% . Exanple 31:
5-(3-chl orophenyl) - 1-(3-(4-nethyl -1H i m dazol - 1-yl) propyl )i m dazol i di

ne2, 4- diBenplé 21 onfsp(ourlﬁlumal BYNbRRYI]Zd-Hipleeniyl) el dbZDiNine-2,4-dione
3- (4 met hyl - 1H-i mi dazol - 1-yl ) propyl am ne 10 0. 250g (1.8mm|)

3- chl or oipieepgmpaad bkl shytbesiged2 ganing (florg rﬁrﬁlwlmld@énlzwlimwamlm é.358mL
0.23@nL éaan%mmi ahemgmbﬁlzameﬁml @546@9 é}m%a@g nlbht dﬁ "?aht}nearbdaﬂéﬁ@N (@ml:hé@g

(1. 8mm|) as descri 333
( MH) +; PyAdiRiyRehloddr0-REL9 3@5@(‘9@“6‘010'\!32213@@(%(5; mescr'bedin gretheddaq

1 9 .
El m09 Zl) 1Y|&e(j§]@2$2 (21%} MSZsz(338?1 @?M(Lm7 %y%sﬁ(?o b C@ibt%*d) 1.84 2?_?)

7.37 (s, 2"!1)1—9 203 012(0‘7 B, 8A4b-389) (m 8lH54(16:4.28Hm, WDG’D@A = 121)47r$ﬁr7 4401y

it 8.64 g0\ 6980 H), 7,50-7.61 (m, 3H), 7.67-7.69 (m, 2H), 8.85 (s, 1H), HPLC (A = 214 nm, [A]
Exa Ie32 é— enzimd az(c??-S-)yl ém )hydrc()SZH)Sl-l-spﬁro[lnqn(]ia{zg)l

i di 48-4 11 Bgr‘l’ﬁi%h@f’/@ 5- di one
Example 22: 1-(3-(1H-imidazol-1-yl)propyl)-5-(3-chlorophenyl)imidazolidine-2,4-dione
The compound was synthesized starting from 3-(1H-imidazol-1-yl)propylamine 0.358mL
(3mmol), 3-chlorophenyl carbaldehyde 0.42g (3mmal), n-butyl isonitrile 0.315mL (3mmol),
pyridiniumchloride 0.347g {(S3mmol) and KOCN 0.243g (3mmol)as described in method 1.

25  Yield: 0.220g (23%); MS m/z 319.1 (M+H)"; "H NMR: (400 MHz, CD30D) §: 1.84-2.08 (m,
2H), 2.90-3.01 (m, 1H), 3.45-3.54 (m, 1H), 4.154.28 (m, 2H), 5.16 (s, 1H), 7.23-7.26 (m,
1H), 7.35(s, 1H), 7.41-7.42 (m, 2H) 7.54 (s, 1H), 7.62-7.63 (m, 1H), 8.90 (s, 1H), HPLC (A =
214 nm, [A]): rt 8.53 min (99%).

Example 23: 1-(3-(1H-imidazol-1-yl)propyl}-5-(2-chlorophenyl)imidazolidine-2,4-dione

30 The compound was synthesized starting from 3-(1H-imidazol-1-y)propylamine 0.358mL
(3mmol), 2-chlorobenzaldehyde 0.420g (3mmol), n-butyl isonitrile 0.315mL (3mmol)
pyridiniumchioride 0.347g (3mmol) and KOCN 0.243g (3mmol) as described in method 1.



The conpound was synt hesi zed starting from 5-am nobenzi m dazol e 0. 4g
(3mmol ), indan-2- 20one 0.4g (3mmol), n-butyl isonitrile 0.316 nL
(3mmol ), pwoidionzserzhl ori de 0.347g (3mmol) and KOCN 0. 2Agerz89welsys as
described in nmethod 1. Yield: 0.044g é .6%; M5 mz 319.3 (MtH)+; 1H
NVR. (400 MHz, CD300): 3.46-3.50 (d, 29#H, = 17.2 Hz), 3.63 - 3.68 (d,
2H, 17.22), 6.97 - 7.02 (m 4H), 7.47 - 7.59 (d, 1H, J 1= 7.2 Hz),
7.59 - 7.63 (d, 1H, 7.2 Hz), 7.71 (s, 1H), 9.2 (s, 1H), HPLC (A =214
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benzo[ c]4H); 253(8t Hlldchthisol Hls 839 (%éﬁbé'PH@H d 16“0‘1 (13- 3rmB1(§4%h- but v
isonitrile 0.010nL 30(0.1mmol ), pyridiniunchloride 0.012g (0. 1nmol)

and KSCNexantplg 24:01-(3Fahethgs1 Hipfidazdladyl)propi)-bplerylimitigddidire-DA4ithe
(12%9;, MS mz 367.2 (MtH)+; HPLC (A = 220 nm [B]): it 1.91 mn
(9499, e cumrpeLd 67as PEThesized 0gatiea 458 §3(SEnathpt &i-mridazol-1-yl)propyljamine

L (1H banzakld milag oberatibysd: DROMHL -@- X Yerbisamliedopadnonentinn

conpound was synt hesi zed startin % rom 5- am nobenzi m dazol e

(0. L ol PYIIBHERNI9EAG 8125 13 GTIONEIRRIIN 9-1650 AMPH) 28 ascripsd B r@ettmoﬁL

0. 1mmol 008l PiswYTIEaR 1Q. NNVIRD
EO 1mm|9lelggwde§bcgl beUeIg in ﬁe(t?ﬁgdw%gn el d: 4))0069 %[9 P BT 1 99

300. 3 ( MK 2.2848, GH).&.02-209 (myit H)| BFG-3571(m1 18R 4rt. (aam)zH mw a5 g:28
1- (Y be(QZMlj‘ dazal 335(rrY )57 6d-7 k4B BRe Y/d2 &; Xﬂi) HPLENA @BlTHsgAR! k&

4-one The cg oun was synt hesized starting from 5-ani nobenzi m dazo e
0. 013g (ON{¥&v 4- phenyl benzal dehyde 0.018g (0. 1mmol), n-butyl
isonitrile O. 010nL (0. 1Imol ), pyridiniunchloride 0.012g (0. 1mol) and
KSCN 0. BEhvginidde 25m5{2-bramodBAasriophenyl) 1@ {daadthal-1AMidakel-1-0. 00346 ¢

(8.9%: M3 (07388, 5 (M) HPLC (A = 220 nm [B]): it 2.93 nin

(96%)
Exarrpl e 3fhelcdrdube nesl Q}dtrﬁasek@a dtarfing tbnd(d- @'ﬁé’tﬂf{l%ﬂﬁddﬁﬁf-hﬂww M-

fr Or:hl?)l Oglnéﬁgb@rzﬁrpﬂl? dgffﬂ %fl%%@ce{r)xgp (%gﬁrt}g S%QE)Q esIZr%‘\(randol)StbaeF\zyllsgnltrlfe
0.245mL (2mmol) pyridiniumchloride 0.231g (2mmol) and KOCN 0.165g (2 mmol) as
described in method 1.
Yield: 0.015g (1.8%); MS m/z 395.2 (M+H)"; 397.2 (M+H, isotope)’ 'H NMR: (400 MHz,
CD30D) & 1.87-1.99 (m, 2H), 2.29 (s, 3H), 3.02-3.09 {(m, 1H), 3.50-3.57 {m, 1H), 4.08-4.18
20  (m, 2H), 5.31 (s, 0.5H), 5.76 (s, 0.5H), 7.01-7.16 (m, 1H), 7.29 (s, 1H), 7.43 (s, 1H), 7.71 (m,
1H ), 8.86 (s, TH) HPLC (A = 214 nm, [A]): rt 8.80 min (100%).

Example 26: 1-(3-{6-methyl-1H-imidazol-1-yl}propyl)-5-(4-propoxyphenyl}imidazolidine-

2.,4-dione

The compound was synthesized starting from (3-(5-methyl-1H-imidazol-1-yl)propyl)amine
25  0.278g (2mmol), 4-propoxyphenyl carbaldehyde 0.316mL (2mmol), benzylisonitrile 0.245mL

(2mmol), pyridiniumchloride 0.231g (2mmol) and KOCN 0.165g (2 mmol) as described in

method 1.

Yield: 0.08g (11%); MS m/z 357.3 (M+H)"; "H NMR: (400 MHz, CD30D) & 1.01-1.05 (m,

3H), 1.77-1.81 (m, 2H), 1.86-1.96 (m, 2H), 2.29 (s, 3H), 3.02-3.09 (m, 1H), 3.45-3.51 (m,
30  1H), 3.92-3.95 (m, 2H), 4.10-4.15 (m, 2H), 5.08 (s, 1H), 6.96-6.98 (m, 2H), 7.21-7.32 (m,

2H), 7.28 (s, 1H), 8.83 (s, 1H), HPLC (A = 214 nm, [A]): rt 10.85 min (96%).



hydr oxy- 4- met hoxyphenyl carbal dehyde 0.015g (0. 1mmol ), n-butyl
isonitrile 0.010nm 15(0. 1mmol ), pyridiniunchloride 0.012g (0. 1mmmol)
and KSCN Owobgiod@eézipnol ) as described in nmethod 2. Vi elm1/Er2000061259
(3.5%; Ms mz 355.3 (MtH)+; HPLC (A =220 nm [B]): it 0.81 mn
(929 . Exanple 37: 95

1- (1H-benzo[ d] i m dazol - 5-y1) - 5- phenyl - 4-t hi oxoi m dazol i di n-2- one
The conpound was synthesized starting from1-(1

H benzo i m da - 4- t.hyli m no) - . .
05 pherbtTRa.g0) 1348 etk TR oo LB DBromutisy ¢ ntwayiRkisny missagicine-
(0. 375mmmédica described in nethod 3. Yield: 0.0092¢g (129@ M5 iz
309.5 (MrH); HPLC (A = 220 nm %j it 2.61 min (649 . npl e 38:
1- (1H bel# APTBROMS - was, gynthesized jsta P%H@ﬁyl (3-{p-pethylalh- Wi'@ﬁ?@l W%ﬁ@ﬁl‘)ﬁﬂmw@
2- one 18@; afbh\éﬁ\ﬁbeﬁwal&éﬂ?di@@@e&gg (’:Efnﬁmélg b%ﬁan%&rntkué o 245mL (2mmo[)
H be I.)m daz t hyl i mn ? % yl -4- ?
i i d oll? P'H'UTCBWEd%)OéégbZ n@ N3850 Con gh BdQSP@H%'f)m%{% d
descr i befleldno.mesd 06 %3; M$| rﬁﬂzdst @Mﬁﬁ '8 MI‘@R3(71%) MBS aB50B 85 187(VEd (m
HPLC (A = 220 nm 5@]9(3 3.02 min (979 .
2010/ oz@iﬂ)zb?ﬂ%ﬁiz‘ 23%@%’3 B, ERERPH7dmM3oH), 408-4 18 (m, 2H), 5.15 (s, 1H), 7.28
3-(1H be(@zw;\ wl@zalareS(nvsm F-6007 .6 0n,12H)37 e o7 e dR0 21 T8 (5 OfH)ARIRZ QI ign
e4,2' -i nde ? g, conpound was synt hesi zed starting from
3(1I—I—bé'ﬁ'2 %15“ P?M(mathynmno) 1,3 -
di hydro-21- 1 spiro[im dazolidine-4,2" -inden]-2-one 0.082g (0 25mml )
and 1Ga2 $»&nﬁﬂeg2zﬁ( G-(3-:brovodheny!)de@eSinettyli- TH-mitiazs-13y1) promiiimi daz Oidife g
(1.9% |q % 335.2 (MrH)+; HPLC (A = 220 nm [D]): rt 2.81 nin
(84@@ e 40:
1 (1H belméo&@ihpdnndazsé sﬁnués)zeé s(télmﬁ@If@ﬁpmagmméﬂwymmmmpwmﬂamhmw

1- ( gnl_l_ebeq.l%%{%e COINEE%[%O&I%\@%% rhiaé 7hege %tﬁ%mll_ gmmoﬂ%enzyltsmﬂnle 0.245mL

10chl or dpmemwy)l gyridin{umehloyite mzmgu (Emohal) Glnid KOER - @ 1&5g0{20843)) (43. A&srTiiRdd) in
and {§a23, 4 0£99
Yield: 0.113g (17.2%); MS m/z 333.0 (M+H)"; "H NMR: (400 MHz, CD30D) &: 1.87-1.99 (m,
2H), 2.29 (s, 3H), 3.02-3.09 (m, 1H), 3.50-3.57 (m, 1H), 4.08-4.18 (m, 2H), 5.15 (s, 1H), 7.28~
7.29 (m, 1H), 7.38 (s, 1H), 7.42-7.46 (m, 2H), 8.84 (s, 1H), HPLC (A = 214 nm, [A]): rt 8.96
min (96%).

20 Example 29: 1-(3-(4-methyl-1H-imidazol-1-yl)propyl)-5-phenylimidazolidine-2,4-dione
The compound was synthesized starting from 3-(4-methyl-1H-imidazol-1-yl)propyl amine
0.250g (1.8mmol), benzaldehyde 0.182mL (1.8mmol), benzylisonitrile 0.220mL (1.8mmol)
pyridiniumchloride 0.210g {1.8mmol) and KOCN 0.150g (1.8mmol} as described in method 1.
Yield: 0.065g (12%); MS m/z 299.2 (M+H)*; '"H NMR: (400 MHz, CD30D) &: 1.84-1.91 (m,

25 1H), 1.87-2.04 (m, 1H), 2.30 (s, 3H), 2.93-2.99 (m, 1H), 3.47-3.59 (m, 1H), 4.09-4.18 (m,
2H), 5.15 (s, 1H), 7.27 (s, 1H), 7.27-7.38 (m, 3H), 7.40-7.45 (m, 2H), 8.71 (s, 1H), HPLC (A =
214 nm, [A]): rt 6.93 min (99%).

Example 30: 1-[3-(4-methyl-1H-imidazol-1-yl)propyl]-5-(4-biphenyl)imidazolidine-2,4-
dione

30 The compound was synthesized starting from 3-(4-methyl-1H-imidazol-1-yl)propyl amine
0.250g (1.8mmol), 4-phenyl-benzaldehyde 0.220g (1.8mmol), benzylisonitrile 0.220mL



(0.375mMmmv1l) as described in nethod 3. Yield: 0.00088g (1.0%; M niz
343.8 (MtH) +; HPLC (A =220 nm [D]): rt 2.73 min (99%.

Exanpl e41: wo(2bid/daenizo[ d] i m dazol - 5-y1)-5-(2, 3, 4-tri f | uar@ptyemph) 443
15t hi oxoi m dazol i di n-2-one The conpound was synt hesized starting from
1- (1H benzo[ d] i m dazol -5-y1)-5-(2,3,4
trifluorophenyl)-4-(methylimno)imdazolidin-2-one 0.090g (0.25muol)
and Na25 0.029g (0.375mpl) as described in nmethod 3. Yield: O 00613g

287(?/;/() (JY%mmcﬁ yrldlnlu&chlgpde 6_“2:)+DC &%mmcﬁ)zan({'%Ck% 509r ?nngo 29 Jescribed
20Exanplie4isttiod(11H benzo[ d] i m dazol - 6-y1) - 5- (4- br ono- 2- f | uor opheny1) 4-
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Exanpl e4s; 1H) HiPL@@thﬂd]wmmﬁql)aﬂthsSﬂyﬂ.I%%bz 3-di fl uoro- 4- net hyl pheny1)
4- thioxoi mdazolidin-2- one The conpound was synt hesi zed starting

from 1-(dH; QZ% d]5'( %ﬁ%yﬁj‘p Qi{g%ﬁetﬁyld‘ll-i Iﬁﬁgéf)%-ééyl)p(%pyigmld lidiner

nmet hyl pheny one and
Na2S 0. (2%9¢i®g( 0. 375mm1) as described in nmethod 3. Yield: 0.0055g

f/\?) %(())/()10 / 6%@@%%%@@@%&%@& frzogn0 3nmmJtR]I)‘[H :mldazolj’lzylpropyf am/r?
Exarfipl ed42309( A H8emt)o[ 8chlntophell - Sarbdijettydé 40 20kt o{ B8mmbhy | egheyligdnitrike-
hi = Lidi s N ] . .
oo, TERBD L 30Ranm G ROPR G ST 6 RSN BBl 1 bl e
met hyl prﬂmyfil)edﬁln (etoryl i M no) i m dazol i di n-2-one 0.088g (0.25mmwl) and
Na2S 0. G2 h

1522 9 038 R STRIIS byeso gD of RSO o8] 1 A, 8025,
(80% . BxemphDeé (dh5:1H), 2.30 (s, 3H), 2.93-2.99 (m, 1H), 3.47-3.59 (m, 1H), 4.09-4.18 (m, 2H),
1- b d h d di

o TS conbobndr s ey R REL L T By %”.*%5? Pl HARGHS I wPeaTs e
0. 2660 (HRHEM)= 2t nm, A]: 1 8.64 min (@2%).

Example 32: 3-(1H-benzimidazol-5-yl}-1',3'-dihydro-2H,5H-spiro[imidazolidine-4,2'-

indene]-2,5-dione

The compound was synthesized starting from 5-aminobenzimidazole 0.4g (3mmol), indan-2-
20 one 0.4g (3mmol), n-butyl isonitrile 0.316 mL (3mmol), pyridiniumchloride 0.347g (3mmol)

and KOCN 0.244g (3mmoal) as described in method 1.

Yield: 0.044g (4.6%); MS m/z 319.3 (M+H)"; '"H NMR: (400 MHz, CD30D): 3.46-3.50 (d, 2H,

J1=17.2 Hz), 3.63 - 3.68 (d, 2H, 17.22), 6.97 - 7.02 (m, 4H), 7.47 - 7.59 (d, 1H, J 1 = 7.2 Hz),

7.59 -7.63 (d, 1H, 7.2 Hz), 7.71 (s, 1H), 9.2 (s, 1H) , HPLC (A = 214 nm, [A]): rt 9.20 min (97
25 %)

Example 33: 5-(benzo[c][1,2,5]thiadiazol-6-yl)-1-(1H-benzo[d]imidazol-5-yl)-2-

thioxoimidazolidin-4-one

The compound was synthesized starting from 5-aminobenzimidazole 0.013g (0.1mmol),

benzo[c][1,2,5]thiadiazol-6-yl carbaldehyde 0.016g (C.1mmol), n-butyl isonitrile 0.010mL
30  (0.1mmol), pyridiniumchloride 0.012g (0.1mmol) and KSCN 0.01g (0.1mmol) as described in

Method 2.

Yield: 0.0045g (12%); MS m/z 367.2 (M+H)"; HPLC (A = 220 nm, [B]): it 1.91 min (94%).



(1H i m dazol -1-yl) nethanone 0.324g (2nmmol ), nethyl am nehydrochl ori de
0. 135g (2mmol) 10 TEA 0. 255nL (2nmol ) and phenyl gl yoxal hydrate 0.102g
(0. 67mvol ) wacooretsnig to method 4. Yield: 0.045g (7.5% ;pduErmb®oszs 4
(MtH) +; 1H NWVR (DMSO, 400 MHz): 6 3.00 (s, 3H); 6.05 (s, H;
7.23-7.32 (m 3H); 7.36-7.39 (m 2H) 97.54-7.56 (dd, H 3J=8.9 Hz
4J=19Hz) 7.65- 7.68 (d, H, 33J=8.9 Hz); 7.91 (d, H 4J=1.9 Hz);
9.05 (s, , HPLC (A = 214 nm [A]): rt 8.45 min (99 % . 15Exanple
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report|ng way el e conpo nds were 5 anal yzed using’a gr adi ent
at a flduethed2 of 0.6 nUmn whereby eluent (A) was acetonitrile,
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applying the follow ng gradient: Tine mn % Sol vent B % Sol vent

90 5 Example 37: 1-(1H-benzo[d]imidazol-5-yl)-5-phenyl-4-thioxoimidazolidin-2-one

The compound was synthesized starting from 1-(1H-benzo[d]imidazol-5-yl)-4-(methylimino)-
20  5-phenylimidazolidin-2-one 0.076g (0.25 mmol), and Na,S 0.029¢g (0.375mmol) as described

in method 3.

Yield: 0.0092g (12%); MS m/z 309.5 (M+H)"; HPLC (A = 220 nm, [B]): rt 2.61 min (64%).

Example 38: 1-(1H-benzimidazol-5-yl)-5-(1,1'-biphenyl-4-yl)-4-thioxcimidazolidin-2-one

The compound was synthesized starting from 1-(1H-benzo[d]imidazol-5-yl)-4-(methylimino)-
25  5-(1,1-biphenyl-4-yl) imidazolidin-2-one 0.095g (0,25mmol) Na,S 0.029g (0.375mmol) as

described in method 3.

Yield: 0.00036 g (0.37%); MS m/z 385.4 (M+H)"; HPLC (A = 220 nm, [B]): rt 3.02 min (97%).
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Yield: 0.00088g (1.0%); MS m/z 343.8 (M+H)"; HPLG (A = 220 nm, [D]): rt 2.73 min (99%).

Example 41: 1-(1H-benzo[dlimidazol-5-yl)-5-(2,3,4-trifluorophenyl)-4-
15  thioxoimidazolidin-2-one

The compound was synthesized starting from 1-(1H-benzo[d]imidazol-5-y!}-5-(2,3,4-

trifftuoropheny!}-4-(methylimino)imidazolidin-2-one  0.090g (0.25mmol) and Na)S 0.029g

(0.375mmol) as described in method 3.

Yield: 0.00613g (6.7%); MS m/z 363.2 (M+H)"; HPLC (A = 220 nm, [D]): rt 2.02 min (97%).

20 Example 42: 1-(1H-benzo[d]imidazol-6-yl)-5-(4-bromo-2-fluorophenyl)-4-
thioxoimidazolidin-2-one
The compound was synthesized starting from 1-(1H-benzo[d]imidazol-5-yl)-5-(4-bromo-2-
fluorophenyl)-4-(methylimino)imidazolidin-2-one 0.100g (0.25mmol) and Na;S 0.029¢g
(0.375mmocl) as described in method 3.

25  Yield: 0.00071g (0.6%); MS m/z 406.2 (M+H)"; HPLC (A = 220 nm, [D]): rt 2.94 min (90%).

Example 43: 1-(1H-benzo[d]imidazol-5-yl)-5-(2,3-difluoro-4-methylphenyl)-4-

thioxoimidazolidin-2-one

The compound was synthesized starting from 1-(1H-benzo[dlimidazol-5-y1)-5-(2,3-difluoro-4-

methylphenyl)-4-(methylimino)imidazolidin-2-one 0.088g (0.25mmol) and Na,S 0.029g
30 (0.375mmol) as described in method 3.

Yield: 0.0055g (6.1%); MS m/z 359.2 (M+H)"; HPLC (A = 220 nm, [D]): rt 3.12 min (97%).



i mmedi atel y evaporated in a vacuum chanber (Hew ett-Packard G2024A
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crystal |l i zani2om/026:2 | ong-termtesting of G ul-cycli zatrCImEP2009/061453
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10  TEA 0.255mL (2mmol)and phenylglyoxal hydrate 0.102g (0.67mmol) according to method 4.

Yield: 0.045g (7.5%); MS m/z 307.4 (M+H)"; 'H NMR (DMSO, 400 MHz): 5 3.00 (s, 3H): 6.05
(s, H); 7.23-7.32 (m, 3H); 7.36-7.39 (m, 2H); 7.54-7.56 (dd, H, 3J=8.9 Hz *J=1.9 Hz); 7.65-
7.68 (d, H, 3J=8.9 Hz); 7.91 (d, H, J=1.9 Hz); 9.05 (s, H), HPLC (A = 214 nm, [A]): rt 8.45 min
(99 %).

15 Example 46: 1-(H-imidazo[1,2-a]pyridin-7-yl)-5-phenylimidazolidine-2,4-dione
The compound was synthesized starting from 1-(H-imidazo[1,2-a]pyridin-7-yl)urea 0.03g
(0.170mmol) and phenylglyoxal hydrate 0.028g (0.20mmol) according to method 4.
Yield: 0.021g (42%); MS m/z 293.2 (M+H)": 'H NMR (DMSO, 400 MHz): & 6.05 (s, 1H), 7.31-
7.51 {m, 5H), 7.58-7.67 (m, 1H), 7.89 - 7.94 (m, 1H), 7.97-8.00 (m, 1H), 8.09 - 8.13 (m, 1H),
20 8.69-8.76 (m, 1H), 11.92 (s, 1H), HPLC (A = 214 nm, [A]): rt 8.36 min (95%).

Analytical methods

HPLC:

25 Method [A]: The analytical HPLC-system consisted of a Merck-Hitachi device (model
LaChrom®) utilizing a LUNA® RP 18 (5 pm), analytical column (length: 125 mm, diameter; 4
mm), and a diode array detector (DAD) with A = 214 nm as the reporting wavelength. The
compounds were analyzed using a gradient at a flow rate of 1 mL/min; whereby eluent (A)
was acetonitrile, eluent (B) was water, both containing 0.1 % (v/v) trifluoro acetic acid

30  applying the following gradient:: 0 min - 5 min > 5% (A), 5 min - 17 min 2> 5 - 15% (A), 15
min - 27 min 2 15 - 95% (A) 27 min - 30 min > 95% (A), Method [B]: 0 min - 15 min > 5 -
60 % (A), 15 min - 20 min = 60 - 95 % (A), 20 min - 23 min < 95 % (A), Method [C]: 0 min -
20 min = 5 - 80 % (A), 20 min - 25 min > 60 — 95 % (A). 25 min - 30 min = 95 % (A).
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hQC (pH8) 1soQC (pHB) hQC (pH8) hQC (pHE) hQC (pH8) hQC (pHE)
Exanple 6 38 4 4.87 15.9 537 n.d. WD 2010/ 026212PCT/ EP2009/ 061453
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Method [B]: The analytical HPLC-system consisted of a Agilent MSD 1100 utilizing a Waters
SunFire RP 18 (2,5 pmj), analytical column (length: 50 mm, diameter: 2.1 mm), and a diode
array detector (DAD) with A = 254 nm as the reporting wavelength. The compounds were
analyzed using a gradient at a flow rate of 0.6 mL/min; whereby eluent (A) was acetonirile,
eluent (B) was water and eluent (C) 2% formic acid in acetonitrile applying the following

gradient:

Time min % Solvent B % Solvent C
0 90 5
2,5 10 5
4 10 5
4,5 90 5
6 90 5

The purities of all reported compounds were determined by the percentage of the peak area
at 214 nm.

Mass-spectrometry, NMR-spectroscopy:

ESI-Mass spectra were obtained with a SCIEX API 365 spectrometer (Perkin Elmer) utilizing
the positive ionization mode.

The 'H NMR-Spectra (500 MHz) were recorded at a BRUKER AC 500. The solvent was
DMSO-Dg, unless otherwise specified. Chemial shifts are expressed as parts per million
(ppm) downfiled from tetramethylsilan. Splitting patterns have been designated as follows: s
(singulet), d (doublet), dd {doublet of doublet), t (triplet), m (multiplet) and br (broad signal).

MALDI-TOF mass spectrometry

Matrix-assisted laser desorptionfionization mass spectrometry was carried out using the
Hewlett-Packard G2025 LD-TOF System with a linear time of flight analyzer. The instrument
was equipped with a 337 nm nitrogen laser, a potential acceleration source (5 kV) and a
1.0 m flight tube. Detector operation was in the positive-ion mode and signals are recorded
and filtered using LeCroy 9350M digital storage oscilloscope linked to a personal computer.
Samples (5 pl) were mixed with equal volumes of the matrix solution. For matrix solution
DHAP/DAHC was used, prepared by solving 30 mg 27,6 -dihydroxyacetophenone (Aldrich)
and 44 mg diammonium hydrogen citrate (Fluka) in 1 ml acetonitrile/0.1% TFA in water (1/1,

viv). A small volume (= 1 pl) of the matrix-analyte-mixture was transferred to a probe tip and
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The inhibitory potency of the separate enantiomers was determined as follows:

Ki

K; racemate [nM]
enantiomers [nM]

E2 E1
hQC IsoQC hQC hQC hQC hQC

(pH8) (pH8) (pPH8) | (pHB) | (pHB) | (pHE)
Example 6 [ 38 4 4.87 16.9 537 n.d.




I nhi bitor assay 10For inhibitor testing, the sanple conposition was
the sane as descri bed above, except for the putative inhibitory
conpound avaedio/d@eriza rapid test of QCinhibition, sanp@ESER0MI8iHed
4 rril?A of the respective inhibitor and a substrate concentration at
1 Km For detailed investigations of ¢ inhibition and determ nation
of Krvalues, influence of the inhibitor on the auxiliary enzynes was
investigated first. In every case, there mas no i nfluence on either
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I nhibition using GaFit software. Results: Exanple |IC50 Dam K1

[rinf 1 0.0697 0.00607 2 0.741 0.0413 3 0.0349 0.048 4 0.56 0.0516 5
Biological examples

5
Activity screening
Fluorometric assays
All measurements were performed with a BioAssay Reader HTS-7000Plus for microplates
(Perkin Elmer) at 30 °C. QC activity was evaluated fluorometrically using H-GIn-BNA. The
10  samples consisted of 0.2 mM fluorogenic substrate, 0.25 U pyroglutamy! aminopeptidase
(Unizyme, Hegrsholm, Denmark) in 0.2 M Tris/HCI, pH 8.0 containing 20 mM EDTA and an
appropriately diluted aliquot of QC in a final volume of 250 pl. Excitation/emission
wavelengths were 320/410 nm. The assay reactions were initiated by addition of glutaminyl
cyclase. QC activity was determined from a standard curve of B-naphthylamine under assay
15  conditions. One unit is defined as the amount of QC catalyzing the formation of 1 pmol pGlu-

BNA from H-GIn-BNA per minute under the described conditions.

In a second fluorometric assay, QC was activity determined using H-GIn-AMC as substrate.
Reactions were carried out at 30 °C utilizing the NOVOStar reader for microplates (BMG
20  labtechnologies). The samples consisted of varying concentrations of the fluorogenic
substrate, 0.1 U pyroglutamyl aminopeptidase (Qiagen) in 0.05 M Tris/HCI, pH 8.0 containing
5 mM EDTA and an appropriately diluted aliquot of QC in a final volume of 250 pl.
Excitation/emission wavelengths were 380/460 nm. The assay reactions were initiated by
addition of glutaminyl cyclase. QC activity was determined from a standard curve of 7-amino-
25  4-methylcoumarin under assay conditions. The kinetic data were evaluated using GraFit

sofware.

Spectrophotometric assay of QC

This novel assay was used to determine the kinetic parameters for most of the QC
30  substrates. QC activity was analyzed spectrophotometrically using a continuous method, that

was derived by adapting a previous discontinuous assay (Bateman, R. C. J. 1989 J

Neurosci Methods 30, 23-28) utilizing glutamate dehydrogenase as auxiliary enzyme.

Samples consisted of the respective QC substrate, 0.3 mM NADH, 14 mM o-Ketoglutaric

acid and 30 U/ml glutamate dehydrogenase in a final volume of 250 pl. Reactions were
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started by addition of QC and persued by monitoring of the decrease in absorbance at 340

nm for 8-15 min.

The initial velocities were evaluated and the enzymatic activity was determined from a
standard curve of ammonia under assay conditions. All samples were measured at 30 °C,
using either the SPECTRAFIuor Plus or the Sunrise (both from TECAN) reader for
microplates. Kinetic data was evaluated using GraFit software.

Inhibitor assay

For inhibitor testing, the sample composition was the same as described above, except for
the putative inhibitory compound added. For a rapid test of QC-inhibition, samples contained
4 mM of the respective inhibitor and a substrate concentration at 1 Ky. For detailed
investigations of the inhibition and determination of Ki-values, influence of the inhibitor on the
auxiliary enzymes was investigated first. In every case, there was no influence on either
enzyme detected, thus enabling the reliable determination of the QC inhibition. The inhibitory
constant was evaluated by fitting the set of progress curves to the general equation for
competitive inhibition using GraFit software.

Results:
ICso K;
Example
[uM] [uM]
1 0.0697 0.00607
2 0.741 0.0413
3 0.0349 0.048
4 0.56 0.0516
5 0.182 0.0348
6 0.234 0.0038
7 0.43 0.0655
9 0.00308 | 0.00324
11 0.048 0.00413
12 0.523 0.036
13 0.298 0.0428
14 0.173 0.0217
15 0.54 0.0585
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ICso Ki
Example

[uM] [uM]

16 0.128 0.0136

32 0.821 0.1589

40 0.256 0.0459

41 0.485 0.0853

42 0.024 0.00649

43 0.326 0.0177
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15

logBB screen

Screening for brain compound level and logBB was done in mice. Compound was applied by
a single i.v. injection. A dose of 10 mg/ml in PBS containing 10% DMSOQ and 5% Tween80
was applied to each animal. At least 3 animals were analyzed per compound. Animals were
sacrificed 1 h after compound application and blood was collected by heart puncture. Serum
was prepared from blood. Animals were perfused with PBS and brains were collected.
Compound level in serum and brain were determined by HPLC-MS/MS analysis. LogBB
were calculated as foilows:

log BB =log Lorain,

SETUm

Results:
Example No. logBB mouse 1h after i.v. Brain concentration 1 h
injection after application (ng/g)
1 -0.67 117.7
3 -1.42 17.1
6 -1.6 126.1
7 -2.5 38.2
13 -1.4 31.4
14 -1.6 20.2
32 -1.2 11.7
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concentration 1 h after application (ng/g) 1 -0.67 117.7 3 -1.42 17.1
(tg) mice, which overexpress human ABQ3-42 neuron-specifically, which is cyclized by QC to
APpE3-42, and which mice develop a severe neurodegenerative phenotype, were treated

5  orally with the example compound no. 6 (1-(1H-benzo[d)imidazol-5-yl)-5-(4-

propoxyphenyl)imidazolidine-2,4-dion). Example compound 6 was implemented into the
chow and the transgenic animals were treated orally. The freatment is specified in the table

below. The mice used in this study were produced as described in WO 2009/034158.

Group Treatment | Specification Analysis
1.) negative | vehicle 1 month old tg mice receiving | Evaluation of  pGlu-Ap
control ssniff R/M, 10 mm; 19% |concentration in the SDS-

protein for two months ad|and formic acid brain

libitum homogenate fractions

2.)  QC-inhibitor| Example |1 month old tg mice receiving | Evaluation  of  pGlu-Ap
low dose compound |ssniff RM, 10 mm; 19% |concentration in the SDS-
6 protein containing 4.8 g/kg|and formic acid brain
example compound 6 for two | homogenate fractions

months ad libitum

10

Following treatment, tg mice were sacrificed, the brains were removed from the skull, flushed
with ice cold saline and placed shortly on filter paper. Brain tissues without cerebellum were
homogenized {Dounce homogenizer) in 2.5 ml 2% SDS in distilled water (SDS wash
fraction), sonificated and centrifuged at 75,500 x g for 1 hour at 4°C. The supernatant was
15 removed and the pellet resuspended in 0.5 ml 70% formic acid (formic acid fraction) and
neutralized by addition of 9.5 ml 1 M Tris sclution. The formic acid (FA) is considered as the
homogenate containing the highly insoluble AP peptides, including pGlu-Ap species
(Kawarabayashi et al., (2001), J. Neurosci. 21, 372-381). ABy0, ABx42 and ABaeya2 specific
sandwich ELISAs (all from IBL, Hamburg, Germany) were performed according to the
20  manufacturer's manual. Samples were diluted to fit within the range of the standard curve
using EIA buffer, which is supplied with the ELISA Kits.
The analysis of the brain homogenates of the formic acid fraction is shown in figure 1. The

treatment with the inhibitor led to a reduction of the pGlu-AB concentration below the limit of



6 -1.6 126.1 7 -2.5 38.2 13 -1.4 31.4 14 -1.6 20.2 32 -1.2 11.7 WO
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m ce devel op a severe neurodegenerative phenotype, were treated 5
orally with the exanpl e conpound no. 6

ooy SHBTDTCRIH, S T ERST8a 2 o aiarest @Siroshd % Rmgound. The
| mpl enertteatiéemerpdrimeent theveiers dlebesiowartsgeni ¢ ani mal s were treated
o TG o SR bl ot e 1o Py ot
onle expressed in neurons and only brain tissue was analysed,
5 2. the QC-inhibitor reduces the pGlu-AB concentration by inhibition of QC in the brain
tissue, because the concentration of pGlu-modified Ap was significantly reduced and
3. the QC inhibitor inhibits QC within the cells, since it has been shown that the pGlu-
modification of AR is an intracellular process (Cynis, H. et al. (2008) Biochemistry 47,
7405-13)
10
By use of the presented treatment scheme, it is possible to test the efficacy of QC-inhibitors
for preparation of a medicament to treat neurodegenerative disorders, like Alzheimer's
disease.
The treatment scheme might be applied in general for reduction of the production of
16  amyloidogenic peptides, such as ABpE3-40 and ABpE3-42 in models of sporadic Alzheimer's
disease and neurodegeneration in Down’s syndrome, as well as other pGlu-modified
amyloidogenic peptides, e.g. ADan or ABri, in models of Familial British or Familial Danish
Dementia.

20  The first QC inhibitors were disclosed in WO 2004/098591 and WO 2005/075436. Further
QC inhibitors are described in WO 2008/055945, WO 2008/055947, WO 2008/055950, WO
2008/065141, WO 2008/110523, WO 2008/128981, WO 2008/128982, WO 2008/128983,
WO 2008/128984, WO 2008/128985, WO 2008/128986 and WO 2008/128987.

25 Compounds and combinations of the invention may have the advantage that they are, for
example, more potent, more selective, have fewer side-effects, have better formulation and
stability properties, have better pharmacokinetic properties, be more bioavailable, be able to
cross blood brain barrier and are more effective in the brain of mammals, are more
compatible or effective in combination with other drugs or be more readily synthesized than

30  other compounds of the prior art.

Throughout the specification and the claims which follow, unless the context requires

otherwise, the word ‘comprise’, and variations such as ‘comprises’ and ‘comprising’, will be

understood to imply the inclusion of a stated integer, step, group of integers or group of steps
35  but not to the exclusion of any other integer, step, group of integers or group of steps.
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month old tg mce receiving ssniffR M 10nm 19% pr ot ei nf or twonont hsad
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Following treatnent, tg mce were sacrificed, the brains were renoved
fromthe skull, flushed with ice cold saline and placed shortly on
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fraction ,é@gﬁ?# %%{El%negggﬁagééeyﬁ ?’?ef’u%ggﬁ%yﬂ‘%%ﬁ% x g for 1 hour at
4C. The supernatant was

5 Theinvention embraces all combinations of preferred and more preferred groups and

embodiments of groups recited above.
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in which any of aforesaid aryl and heteroaryl groups may optionally be substituted by one or

more groups selected from Cqalkyl, Casalkenyl, Cogalkynyl, Cyshaloalkyl, -Cqgthioalkyl,
-SOC 4alkyl, -SO,C14alkyl, Cysalkoxy-, -O-Cs.gcycloalkyl, Cagcycloalkyl, -S0.Cs.gcycloalkyi,
25  -80C;scycloalkyl, Cssalkenyloxy-, Cssalkynyloxy-, -C(O)Cqsalkyl, -C{O)YOC, salkyl,
Cygalkoxy-Cygalkyl-, nitro, halogen, cyano, hydroxyl, -C(Q)OH, -NH,, -NHC.jalkyl,
-N(C/4alkyl)(C1salkyl), -C{O)IN(C4alkyl)(Cq4alkyl), -C{O)INH,, -C{O)NH(C,.4alkyl) and
-C{O)NH(C5.10cycloalkyl);
and in which any of aforesaid carbocyclyl and heterocyclyl groups may optionally be

30 substituted by one or more groups selected from Cy_4alkyl, oxo, halogen and Cyalkoxy;
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herein incorporated in their entiretyld® reference. 5The invention
enbraces all conbinations of preferred and nore preferred groups and
enbodi rmm2$emés@1’t@pne1yﬂ substietbdatinoptenyl, bﬁ&ﬁb@&%téﬂby & monocyclic heteroaryl

h t | | h th f

T RN S S BB e

r eC ?r gsleEt Is r?et@chtWGQQJaWyl(bﬁézr@r Qﬁfgﬂﬂuted gﬁprﬁg&gs—ghdlm(%m ?ubstitu;%ddb% a

- a etero a

i ndependgnt |<§P°Pé‘§f°é%‘?{?aw rgb@r'g?ﬁgg&gn&bﬁ&& Stlt‘ﬁtﬁfl%é bgn{yloxyg é’-and R6

?Bd f {?6 ﬁr 3 sakWidptioealtsubstitute 0 gaEmME fused td optimahas entite &dm?]aatsrcwrtﬁyc:?r e
attache 0 a c het er oar

aroup: 1 WRIEIoPRyA et e Bl usaan Poiorghe s e ety be

subst i t ut edh Bylichray of afssaidpHenpls beelyRxy add hé%aﬁiﬂlg@@]déyhay optlonally be

Goser aal kbsTgSd sl SBY of marg i up et te o Gtk haleaRRa e iaigy |

- SOC3 6cyC|aﬁa||rkwhz,ch @By 6&Jafléﬁkl§%¥|d®9)’bocyéﬁ31 Efi@' H@Y@Mbw ﬁx;olup%ﬁ)y@btl&ﬁ?dI[Wﬁb
- C(0) 0C1 Cl. 6al koxy- Cl -, a n, ¢ 0, _
nydBoxol . SEPEYEER by (b O more Bpua peler L0 TR ARk GO, PAPFER PUF 1 salkoxy;
-C(0) N(@lé@‘ek@ﬁté fplg,%a‘kkwdr)ang_ C(0) NH2,h - 0]2 NH]£ Cl4al _qu/l ) agd -
-C(0O)NH(C3.10 | oal c.oand ir i any. o oresai d carboc
or oups. 1y BB P3G e EBK Py be s Sates Biare Smamaodet teirder
fr olm c% _Aalfiem c:1 K, daaélmflw @QﬁkW&i#ﬁﬁaﬂﬁaleO@JGm%ﬂm seOS, @kyRL Kyl ,
ary eter cly etero
397 kY1 het rORPyI G AGDRG | AP reeger o ackaod kﬁ% @%@e%ﬁyﬁoqeﬂ
Wﬂgﬁh any Qéycﬂfawyﬁ@%ﬂk@fﬂdxyamsﬂﬁsﬁﬁmw YdZ(CQClel ”@&Omﬂw@lﬂﬂ' CYsald@xy-
substitute ne.or nore
& 8al keny Cr el 21y PSS S aa U -ClOMH G oAt kY, -NC,
SOCL_dal kylalkylRO2E148) I(OING: RATRE L1081k (O)10,, %WN%MW and, -
-802C3. 5cy§é‘8ﬂ\”5é 25- % 5c cl oal kyl', C3_6al kenyl oxy-,
Cmal kynyl o g -C(0) 001 6al kyl ,
or R? and R? are joined to form a carbocyclyl ring which is optionally substituted by one or
20 more C4alkyl groups;
or R? and R?® are joined to form a carbocyclyl ring which is fused to phenyl, wherein aforesaid
carbocyclyl and/or phenyl may opticnally be substituted by one or more groups
selected from C,.salkyl, halogen and C;.;alkoxy;
or R? and R® are joined to form a carbocyclyl ring which is fused to monocyclic heteroaryl,
25 wherein aforesaid carbocyclyl and/or heteroaryl may optionally be substituted by one or
more groups selected from Cy4alkyl, halogen and Cy.jalkoxy;
R* represents H, -Cygalkyl, -C(O)Cy.salkyl or —NH,;
X represents O or S; and
Y represents O or S.
30

2. A compound according to claim 1, wherein R? represents a bicyclic heteroary! group.

3. A compound according to claim 2, wherein R’ represents a benzene or pyridine ring
fused to a 5-membered ring containing one or two nitrogen atoms.
35



Cl. 6al koxy-C1_ol kyl -, nitro, hal ogen, cyano, hydroxyl, -C(0)OH,

-NF- 12, -NHC1. 4al kyl, N(C nmal kyl) (C1_4al kyl),

- C(0) N(Cl4al kyl) (CL. 4al kyl ), -C(0)NH2, -C(0)NH(C1.4al kyl) and

-C(0) NH( C3. 10cycl oal kyl ); and in whi cHllany of aforesaid carbocyclyl
and heterocyclyl groups nmay optionally be 30substituted by one or

nmor e gr4oups sedrepdued dceendinglo 4Btk B lwhersn thl abipgefatarimeht it &r@iythe
109 or rese henyl substituted by phenyl, phenyl substituted
by a nﬁﬁ@é?gfréwﬂgwgf Gryl group, phenyl substituted by benzyl oxy,
phenyl fused to carbocyclyl phenyl fused to heterocyclyl,

-G _al kyl t t 1 4alkyl (ph |
subs?it tgguggxgmﬂﬁ %E%%' qﬂé%ggg @%5r%ﬁ%) a-C%4ng§P{phenyl

substrtq}eﬁ/bﬁﬁbenzyloxy) - Cl. 54ahk) tionally substituted phenyl
fused tj9 0 t|09§#ly substituted ca{bo yclyls or -Cl. 4al kyl (optionally
subst i t uted nyl fused to optroné& sybdstituted heterocyclyl); in

whi ch any of aforesaid phenyl , benzyl oxy and heteroaryl groups nay

opt i onal ubstituted by one orgnore groups selected from
Cl. 4al (, pa and Cl 4a|koxy, |ch any of aforesaid
car bocycy eterocycl yl grou -oﬂally be 10substituted

by one oH nore groups selected from kyl, oxo, hal ogen and

Cl_4al koxy; R3 represents H, -Cl1 4a|ky| or aryI in which aforesaid
aryf may optionally be substituted by one or nore groups sel ected
from ClmRRkdy|2-a)pidiad desunkolcff2 26@lidyiaddiyl. C1. 6hal oal kyl ,

- Cl_6t hi oal kyl, -SOC1 4al kyl ﬁi JQ{C14aﬁkyl Cl 6alkoxy-

- 0- C3_8cyc|oa|ky| Chtycloalkyl - S02C3 60yc|oalky| - SOC3.

156c¢cYclgpal ky eon%u@ala%@cwlngwcram% PR kMY r@iSbésentsC( 0) ClL. 6al kyl ,
-C(0)0ClL. 6al kyl, C1. 6al koxy- Cl1_6al kyl -, nitro, hal ogen, cyano,

hydr oxyl, -C(0)O0OH, -NH2, C1_4al kyl, -N(Cl- 4al kyl)(C1_4al kyl),
- C(0) N(C1. 4al g > 7 -C(O)NH2, -C(0)NH(C1_4al kyl) and, -
C(0) NH( C3. 10¢¥cl 03 or R and R3 are joined to forma

car bocycl yl &ing optionally substituted by one or 20nore
Cl_2al kyl groups; d R3 are joined to forma carbocyclyl ring
which is fuse o phe , Wherein aforesaid carbocyclyl and/or phenyl
may optronaIIyHbe substrtuted by one or nore groups selected from
Cli4al kyl, hal ogen and Cl. 4al koxy; or R2 and R3 are joined to forma
car ocycIyI ring which is fused to nonocyclic heteroaryl, 25wherein
af or esdi d” cdrtswenating laceerdingrto hleine d pehgreinlyrepresents ail yalkyhaterostyi .t ut ed
by one or nore groups selected from Cl4al kyl, hal ogen and C1. 4al koxY;
R4 represents H, -Cl_6al kyl, -C(0)CL.6al kyl or -NH2; X represents 0
or S; &nd Yﬁrmmrgdtagc@rd@g t@cla{m? wherein the heteroary! group of R"is a 5-

membered ring containing 1 to 3 nitrogen atoms optionally substituted by one or more

15 substituents selected from C,4 alkyl, C,.4alkoxy- and halogen.

9. A compound according to claim 8, wherein the heteroaryl group is:
s H
~/ f , Nqb/Nf,
/—:_-'N
- N -~
NVN ;"" W or

Q@/Nf_

e



2. A conpound according to claim1, wherein Rl represents a bicyclic
het eroaryl group. 3. A conpound according to claim2, wherein Rl
represents a benzene or pyridine ring fused to a 5-nenbered ring
contai ning one or two nitrogen atons.111110 4. A conpound accor di ng
to claim3, wherein the point of attachnent is through the benzene or
pyri di n@. r i mgcompound acondingnd caie dr WhergintR' repaisentd; wherein Rl is:
5 imdazo[ 1, 2-a] pyri dll?\?\ﬁ or benzo[c][1, 25]thiadiazolyl. 6.A conpound
e

according to claim5b rein RL represents: 10 7. A conpound
according to zttcnr/ wherein al represents -Cl_6al kyl heteroaryl.
ere

8. A compoung accoitding to claim 7, wherein the heteroaryl group of
Rl is &R ring containing 1 to 3 nitrogen atons optionally
substituted by\a ny 15substituents selected from Cl_4 al kyl,
C- 1.4 al koxy- fand hal&ggn. 9. A conpound according to claim 8,
wherein the heteroaryl droup is: R113 wherein A represents an

unbr anched orRbranched Ci. 6al kyl ene chain or A represents a branched
C _6al kyl ene chain or A represents (CH2)aCR5R6(CH2)b and 5Rii, Rl12
and - 13Nereip AdBRISEME ) YBisnehether iepthed Lipalkygne chain or A repyesents a
CONPOUhearRHEQ CLAIRYIér Hatl Br A rBpreSbt (TH,),OHPRPEIHL),Rhdr epr esent s

5 R" R™and R™ independently represent H or Cy.alkyl.

11. A compound according to claim 2 or claim 7, wherein R' represents

wherein B represents a bond, -CH,-, -CH,-CHy-, -CH(Me)-, -CH{Me)}-CH,- or -CH,-CH(Me)-
10 and
R and R'® independently represent H or C;_.alkyl.

12. A compound according to any one of claims 1 to 11 represented by the formula:

S0 F
PR

Y N\

R4

X

, or



N--. ... ... /B/ N HR15 wherein B represents a bond, -CH2-,
-CH2-CH2-, -CH(Me)-, -CH(Me)-CH2- or -CH2-CH(Me)- 10 and R14 and R15
I ndependently represent H or Cl _2al kyl. 12. A conpound according to
any one of clains 1 to 11 representedl®® the fornul a: 112 NN R4,
O R4, or R2 (NN X R4, or Wierein R2, R3, R4, X and Y are as
defined in claim1l. 13. A ggnpound according to any one of clainms 1
to 12, wherein R2 representsyaryR? Sheteroaryl, phenyl substituted by

phenyl, p enyIWeter yclyl or R2 and R3 are joined
/TN N

R4 , or
R2
R3
J N/\/\N>;X
N; )\N
Y
R* ,or
R2
R3
‘@/\/\Nﬁx
" Y)\N\
R* , or

Wherein R?, R®, R*, X and Y are as defined in claim 1.

13. A compound according to any one of claims 1 to 12, wherein R? represents aryl,
5 heteroaryl, phenyl substituted by phenyl, phenyl fused to heterocyclyl or R? and R® are joined
to form a carbocyclyl ring which is fused to phenyl; the aforesaid aryl, heteroaryl, phenyl,

heterocyclyl and carbocyclyl optionally being substituted.

14. A compound according to claim 13, wherein R? represents pheny! substituted by
10 phenyl, the aforesaid phenyl groups optionally being substituted by one or more substitutents
which may be the same or different and are chosen from halo, OH, Csalkyl, C4.3 haloalkyl,

Ci.5 alkoxy, Ci.3 haloalkoxy.



to forma carbocyclyl ring which is fused to phenyl; the aforesaid
aryl, heteroaryl, phenyl, heterocyclyl and carbocyclyl optionally
bei ng substituted. 14. A conpound according to claim13, wherein R2
represents phenyl substituted by 10ph&t/l, the aforesaid phenyl
groups optionally being substituted by one or nore substitutents
which msy be\ ¢dmpamarcosrdingith elaant 4anrbraineR a8 assenyFom hal o, OH,

Cl. 3alkyl, C1.3 hal oal kyl, Cl1.3 al koxy, Cl1.3 hal oal koxy. 113 15.
A conpound according to claim 14, wherein R2 is -biphenyl-4-yl.

16. A c18POWNEbMSILAE HcBErding 16 RN 3 3whalbir raprdéerite heme Bporleny |
optionalh%gsugﬁtituted b¥ one, two or three substituents, which na
be t he SYGHEUET DYione R tyRE SUPELUeNH SdvF NP esamg or diferentapg ar
Cl_8 hahesdrkiydm helb, BHaIO Quyl, L. haldamynad, k @kbxy, C1-3l1§Ioa¥ko§€%”pound
according to claim 16, wherein R2 is phenyl substituted by

n- pr opyl oxy. 18. A compound according to any one of clainms Ito
17 whergi n R3cdrgiupdertérdig td Qlaird 96, whereimFus ghasf alisttified Yop9IdRy.
of clains 1 torﬁgrwherein %2 and R3 are joineg ?gﬁforn1a.c§%ggciglyr
ring which is fused to phenyl. 20. A conpound according to any
one of 18l ai MeconpdundQcciRBab Anyind BREIGRRN 1S 17.wHePein R*Zdprefert@ppound
ac%8rd|ng to any one of clains 1 to 20, wherein X represents O.
22*YA conpound according to any one of clainms 1 to 21, wherein Y

represegts O cotfbatiddAcEaRguddnp666 brkiaithst Coaywitr&is ¢¢iang F8laaé Bined to
MhEFEI? t he c%ngg?nd of K@nnFla glé iS represented by 114 wherein R2
and R3 'yfa §arogeyqyh 8ng ivhich)is fused to penXl-conpound of formula (1)
sel ected from

- 1,2 hi adi | -6-y1)-1-(1H im | -5-yl)im
gg I(gle%éo[zc]&[%ﬂ {2 E;la'cggrldiarllgz;?o aﬁy gn of clagims 1bt%%‘,’$vﬂ%r'em gﬁé%resgn S I-)I.I m da
1- (§H benzo[ d] i m dazol - 5-y1) - 5-phenyl i m dazol i di ne- 2, 4-di one;

L 2 Ol S mpoiAd Aoscratng o 3ng nd b Gis Tt T5, Whefin X Fedresenis a1
1- (1H-benzo[d] i m dazol -5-y1)-5-(2-fluoro-5-trifluoronethyl)phenyl)im
dazol i di.ne- 2, 4-di one; , ) )

1- ( 1H Bénzop dATRUAS Geeedingio g0y 906, PRS- o ¢dr WhErERyY TeRMeASP di ne-
2, 4- di one;

100 (L benzol T d320) et by poba g RO BRI e Tzl d S B8 0

represented by

e

o N

< R2

, or

, or



1- (1H benzo[ d] i m dazol -5-y1)-544-chl oro-3-trifluoronethyl)phenyl)imd
azol i di ne- 2, 4-di one;

1- (1H benzo[ d] i m dazol -5-y1)-5-(3-fluoro-4(trifluoronethyl)phenyl)im
dazol i di ne- 2, 4- di one; 114

1- (1H benzo[ d] i m dazol-5-yl)-543- hydr oxy- 4- met hoxyphenyl )i m dazol i di n
e- 2, 4-di one;

1- (1H—benzo[d]|n1dazol 5- yfa 5- (B3 hydr oxy- 3- met hoxyphenyl )i m dazol i di
ne- 2, 4- di ne

151- (1H— en <5- y (4, 1 8i phenyl - 4-yl )i m dazol i di ne- 2, 4-di
one;
1 (1H b ]i m dazol - 5- ‘:R“_f 3-chl orophenyl )i m dazol i di ne- 2, 4-di on

1 (1H benzo[d] i m dazol -8-y1)-5-(4-chlorophenyl )i ni dazol i di ne- 2, 4-di on
1 (1H behzo[ d] i mi dazol - 5- ¥¥{) - SF{;,Z chl or ophenyl )i m dazol i di ne- 2, 4-di on

1 ( 1H- begzof gH M daz6l ~Sg,

51 (1H eﬂd]lmdazol -5 1& 5- (2 3-di hydr obenzo[ b] [ 1, 4] di oxi n-7-yOi
m dazol i ¥ ne- 2, 4- di one; d

H i m dazol - 1- yI ) pr opyl? 5 phenyl i m,@azol i di ne- 2, 4-di one;

1- (3-(1H i m dazol - 1- Apr opyl ) - § (2-brono-4-fluor ophenypl m dazol i di ne-2
, 4- di one; 3

1-(3-(1H i m dazol - 1-yl) propyl) (R4- propoxyphenyl )i m dazol i di ne-2, 4-d

i one;

4 N N .
1- (3- (=31 m ddzol - 1- yOpr opyl ) - Qfluoro-4-(tr|fluororrethyl)phenyl
) imdazoli\di 2, 4- di one;

101- [ 3- (1H VT dazol - 1-yI ) pbpyl 5= (4- bi phenyl )i i dazol i di ne- 2, 4- di on
e: , or
1- (3- (1H-i mi

one; (N
1- (3- (1% i

one; N
1-(3-(5-nmethyl- %{+|n1d |l - 1- y1) propyl ) - 5- phenyl i mi dazol i di ne-2, 4-di o
ne;

5- (2- brono-5-fl uor phe
dazol i di ne- 2, 4-di
151- (3-(5- nethyl 1H—|n1dazol 1-yOpropyl ) - 5- (4- propoxyphenyl )i m dazol i
di ne- 2, 4- di one;

13 4<gwﬁ%wwﬂaféhh RELAAZObsrtiad PEGRY Y] - 5- (4-phenyl phenyl) i i dazol i di ne
5-(3-chl oropheny1) - 1- (3- (5- net hyl - 1Hi m dazol - 1-yl ) propyl ) i m dazol i di
ne- 2, 4

di on
1-(3- ( %y 0"1‘11"‘{1%1"5??8 fl) SFBeCted froB 5- phenyl i m dazol i di ne-2, 4-di o
ne:5 5- (benzo[c]['] 2 ,5]thiadiazol-6-yl)-1-(1H-benzo[d]imidazol-5-yl)imidazolidine-2, 4—d|one

L13- ( 4Rtz 082)1) 3-HARy ARk & lsBRenypi m dazol i di ne-2, 4-

di one

205- (3-1e(ﬁ Herevgoletipidazal-3-8)-64 2-mgdroyy-S ke thpipberybimidazoliflipe &pdrHiphei dazol i

3- (1 BT B Gliicgesl vy @ fuopers soromalpgen ol 24167 o1

- i ndend}d8: l&‘-ndo[dhl@Idazglf%ﬂhidgfbmrnq-z fBiptdpheolyl pmivkhz@idirk)2,4-djdbe;
L e T K

1 ( 1H- Belbhendalziinidazgl15-yI56{(4-chloro-3-trifluoromethyl)phenyl)imidazolidine-2 4-d|one;

.+ 11- bi ghepvikndopifhicazb -9 8! BB8AA LS ot bhenylimidazolidine-2,4-dione:

1-(1H-benzo[d]imidazol-5-yl)-5-(3-hydroxy-4-methoxyphenyl)imidazolidine-2,4-dione;

> -(4-f| uor ophenyl )i m dazol i di ne- 2, 4-di on

- l-yI ) propyl)-5-(3-chl orophenyl )i m dazol i di ne- 2, 4-di

/lQpropyl) 5- (2-chl orophenyl )i m dazol i di ne- 2, 4-di

d/l) 1-(3-(5-methyl -1H i m dazol - 1-yl ) propyl )i m

1-(1H-benzo[d]imidazol-5-yl)-5-(2-hydroxy-3-methoxyphenyl)imidazolidine-2,4-dione;
15 1-{1H-benzimidazol-5-yl)-5-(1,1'-biphenyl-4-ylimidazolidine-2,4-dione;



or a pharmaceutically acceptable salt, solvate or pol ynorph thereof,
including all tautoners and stereoisoners thereof. 25. A conpound
whi ch is the conpound of Exanple 6,

1- (1H benzo[ d] i m dazol - 5-y1) - 5- (4- 115

5propoxyphenyl )i m dazol i di ne- 2, 4-di one, which has the structure: ox
0 H or 1a(1phbernmtd$uﬁdazal-$~yl)meeqht@mr@nylahﬁdazsﬁdm@elza-cmsnepol ynor ph

h £ | udi d h f. 26. A
br ocess - (EFSatelizpe P A eSS PR rar o as cf ai med
i n any 1eféi- lmeinzo[dalmiﬂﬁ;ﬂ:l 5-9|f35(2 dhlmomfeaglaﬁmazomilegsﬁtgoﬁ t her: R R
ti I - - erein ,
3 oo b SRR A S A R ety (o, o
but §l) 1y I-k-:lmime[d]lhiitgazbh@-yi) 51 (2€3- cmmcao@arzbwm]dmderz y@mge@sz@emdclt tiiiof(i'é)s
conmpouna o ornmul a

\(I\:ﬁél’gél ﬁqée H fkﬂ%@%ﬁy 'r%hg'&ﬁ'}% 'ﬁ% 4"38’?repound of fornmula (I1)

as def |1p(eg(1alhmm1 hl)moﬁﬂ)dﬁ-(iﬂbﬂj‘m@mfrbbl@ﬁherwm&n|Gag)lldﬁ‘n@d3 4dicag) fide to

)1 cactr g o Bagek BRI PR wRNe B s e acp i 1 1)
1-(3-(1H-imidazo!-1-yl)propyl}-5-( 3-fluoro-4-(trifluoromethyl )phenyl) imidazolidine-2,4-dione;

10 1-[3~(1H-imidazol-1-yl)propyl]-5-(4-biphenyl)imidazolidine-2,4-dione;

1-(3-(1H-imidazol-1-yl)propyl)-5-(3-chlorophenyl)imidazolidine-2,4-dione;
1-(3-(1H-imidazol-1-yl)propyl)-5-(2-chlorophenylYimidazolidine-2,4-dione;
1-(3-(5-methyl-1H-imidazol-1-yl)propyl)-5-phenylimidazolidine-2,4-dione;
5-(2-bromo-5-flucrophenyl)-1-(3-(5-methyl-1H-imidazol-1-y)propyl)imidazolidine-2,4-dione;

15 1-(3-(6-methyl-1H-imidazol-1-yl)propyl)-5-(4-propoxyphenyl)imidazolidine-2,4-dione;

1-[3-(5-methyl-1H-imidazol-1-yl)propylj-5-(4-phenylphenyi)imidazolidine-2,4-dione;
5-(3-chlorophenyl)-1-(3-(5-methyl-1H-imidazol-1-yl)propyl)imidazolidine-2,4-dione;
1-(3-(4-methyl-1H-imidazol-1-yl)propyl})-5-phenylimidazolidine-2,4-dione;
1-[3-(4-methyl-1H-imidazol-1-yl)propyl]-5-(4-biphenyl)imidazolidine-2,4-dione;

20 5-(3-chlorophenyl)-1-(3-(4-methyl-1H-imidazol-1-yl)propyl)imidazolidine-2,4-dione;
1H-benzimidazol-5-yi)-1',3'-dihydro-2H,5H-spiro[imidazolidine-4,2'-indene]-2,5-dione;
benzo[c][1,2,5]thiadiazol-6-yl)-1-(1H-benzo[dlimidazol-5-yl)-2-thioxcimidazolidin-4-one;
1H-benzo[d]imidazol-5-yl)-5-phenyl-2-thioxoimidazolidin-4-one;

25 1H-benzo[d]imidazol-5-yl}-5-(3-hydroxy-4-methoxyphenyl}-2-thioxocimidazolidin-4-one;

3+(

5-(

1-(

1-(1H-benzimidazol-5-yl}-5-(1, 1-biphenyl-4-yl}-2-thioxcimidazolidin-4-one;

1

1-(1H-benzo[d]imidazol-5-yl)-5-phenyl-4-thioxoimidazolidin-2-one;

1-(1H-benzimidazol-5-yl)-5-(1,1-biphenyl-4-yl)-4-thioxoimidazolidin-2-one;
3-{1H-benzimidazol-5-yl)-5-thioxo-1',3'-dihydro-2H-spiro[imidazolidine-4,2'-inden]-2-one;
1-(1H-benzo[d]imidazol-5-yl)-5-(4-chlorophenyl)-4-thioxoimidazolidin-2-one;

30  1-(1H-benzo[d]imidazol-5-yl)-5-(2,3,4-trifluorophenyl)-4-thioxoimidazolidin-2-one;
1-(1H-benzold]imidazol-6-yl)-5-(4-bromo-2-flucrophenyl)-4-thioxoimidazolidin-2-one;
1-(1H-benzo[d]imidazol-5-y!)-5-(2, 3-difluoro-4-methylphenyl)-4-thioxoimidazolidin-2-one;
1-(1H-benzo[d]imidazol-5-yl)-5-(4-chloro-3-methylpheny!)-4-thioxoimidazolidin-2-one;
1-(1H-benzo[d]imidazol-5-yl)-3-methyl-5-phenylimidadzolidine-2,4-dione;

35  1-(H-imidazo[1,2-a]pyridin-7-y])-5-phenylimidazolidine-2,4-dione;



wherein RL and R4 are as defined in claiml1l;, with a conmpound of
formula (1 X): 00 HR2 (I X) wherein R2 is as defined in claiml1; 5 to
give a conpound of formula (1) wherein RL, R2 and Y are as defined in
claim1, R3 represents H, R4 represent® H, -C _aal kyl or

-C(0)CG _6al kyl and X represents 0; or d)Reacting a conmpound of

f or nul &r @Xihahhadddfcallcépthhle vhierssivate_dr, poR2ndrplil tHaBe dif inclasinglafl tdshérs
claiml1;, wth .a co und, of formula (XIV) (XIV) wherein either J and
K bothapgﬁﬁeég(@ﬁ?mﬂggﬁer\?oﬁnd K both represent |eaving groups (e.g. J
and K both represent imdazolyl or J represents al koxy (such as

et hoxy),.and K represents l15hal ogen (e. chloro),, . to give a conpo

of forfilta (‘\SO’U&E%PBWH“%&‘,S%@C PO 5?‘5??63'99 3 a@%‘éﬁ‘f&ﬂ@%g&'ﬁ%ﬂ%
I epb es erdoxPphanyl)indiddkoijineact-tioge, aviieimatnd seiicthes nul a (1) wherein R4
represents Hwith a nitrite ion source (e.g. sodiumnitrite),

foll owed by reduction (e.g. using zinc dust to give a conpound of

formula (1) wherein R1, R2, - X and Y are as defined above, and R4
represents -NH2. 527. A conppund according to any one of clains 1 to
25 for use as a nedi cane@t~ 28. A pharnaceutical conposition

conprising a conmpound agcording to any one of clains 1 to 25 in

conbi nat i_|on w th one /0r \gore pharnmaceutically acceptable diluents or

carriersy_10 __29. A g aceut i cal conposition according to claim 28

whi ch cgnprisesyaddi thendl |y at | east one conmpound, selected fromthe
group ¢ si of nguroprotectants, antiparkinsonian drugs, anyloid
prot ei n NéposigFron, iaki bitors, beta anyloid synthesis inhibitors,

anti depressants, ahxi g9AQc drugs, antipsychotic drugs and
anti-multiple scleragfs

or a pharmaceutically acceptable salt, solvate or polymorph thereof, including all tautomers
and stereoisomers thereof.

10

26. A process for the preparation of a compound of formula (I) as claimed in any one of

claims 1 to 25, the process comprising either:

a) reacting a compound of formula (II)

R? R3
R1 N
\N " \
R
NH
Y

15 (1n

wherein R', R%, R® and Y are as defined in claim 1 and R represents alkyl (e.g. butyl)

by converting the imine to a carbonyl under aqueous conditions (e.g. aqueous trifluoroacetic

acid) to give a compound of formula (I) wherein X is O and R*is H; or
20 b} reacting a compound of formula (I1) as defined above with a source of sulfide ions e.g.

sodium sulfide to give a compound of formula (1) wherein X is S and R*is H; or

c) reacting a compound of formula (VII)



15drugs. 30. A pharnaceutical conposition according to claim 28 or
claim 29, which conprises additionally at |east one conpound,

sel ected fromthe group consisting of PEP-inhibitors, LiCl,
inhibitors of inhibitors of DP IV or ¥ I V-1ike enzynes,
acetyl chol i nesterase (ACE) 20i nhibitors, PIM enhancers, inhibitors
of beta secret&ses, inhibitors of ganma secretases, inhibitors of
neutral endopepti dase, inhibitors of Phosphodi esterase-4 (PDE-4),
TNFal phg_i nhi biltors, rmuscarinic ML receptor antagonists, NVDA
receptor onisst.s7” sigma-1 receptor inhibitors, histanine I-13

ant agoni st i nmungnodul atory agents, i mrunosuppressive agents or an
agent selected fromthe group consisting of antegren 25(natalizumab),
Neurel an (fanpAilgi ne-SR), canpath (al entuzumab), I'R 208, NBI 5788/ MSP
771 (tiplinotide), paclitaxel, Anergix. M5 (AG 284), SH636, Differin
(CD 27 whemlaRipef &' areaydgimed iy claim i ewitteakpmpaynd of formula (IX):

mat ri x-dyet al | opgpot ei nase-i nhibitors, interferon-tau (trophoblastin)
and SAI K\MS. 3@31. A conmpound according to any one of clainms 1 to 25
or a pha i cal conposition according to any one of clainms 28 to
30 for he treatnment of a disease selected fromthe group
consi sting of Myt d cognitive inpairnment, Al zheiner's disease,

Fam lial British Denentia, Famlial Danish Dementia,

neur odegeneration in Down Syndrome and Huntington's di sease. 119
32. A conpofifd according to any one of claims 1 to 25 or a
pharnacgrthE#.co qsitioq ac?prding to any one of clainms 28 to 30
for use ‘R eﬁﬁ?%a?ﬁ@ﬂp1%?mh’disease sel ected fromthe group
conSisting of rheumatoid arthritis, atherosclerosis, pancreatitis and

restengsi s, .533. A nethod for.the treatit@ent or prevention of I sease
el ect oR st iR fF SLRMRURL W B Redtion 5L B B o dn B
cancer repreberts HWRE repuésered H c@hgaikye or pYIO)E | qaliyf et X oersesantd O ect al
cancer, Zolliger-Ellison syndrome, gastric cancer with or wthout

Hel i cobacter pylon infections, pathogenic psychotic conditions,

schi zoghr eniReaciing @ cémpoung, of fieroplas{iB), i nfl ammat ory host responses,
cancer, malign net st asi s, nelanona, psoriasis, 10inpaired hunoral
and cel | -nedi at ed ifnfune responses, |eukocyte adhesion and migration
processes i the endothelium inpaired food intake, inpaired

sl eep- wakefhness ~pai red honeostatic regul ati on of energy

nmet abol®&sm i tonom ¢ function, inpaired hornonal bal ance or
i mpai red regul R,0f body fluids, miltiple sclerosis, the

GQui Il ain-Barre gyndronme and chronic inflammatory denyelinizing

pol yr adi cul oneurzopat hy, the method 15conprising admnistering to a
patient in need of such treatnent an effective anount of a conpound
according to ggyyone of claims 1 to 25 or a pharmaceuti cal

comosi tion according to any one of clains 28 to 30. 34. A nethod
for t hevheraaRieRtarokRbarewerdefioed infclaimdi; swith seccsmlosiod etifoFmolm(Xh8 gr oup
20consi stigg of mld cognitive inpairnment, Al zheiner's disease,

Fam | i aI/BU: sh Denenti a,

J K
(XIV)

wherein either J and K both represent H or J and K both represent leaving groups (e.g. J and

K both represent imidazolyl or J represents alkoxy (such as ethoxy) and K represents
15 halogen (e.g. chloro);
to give a compound of formula (I) wherein R', R? R%, R* and Y are as defined above and X

represents O; or



Fam | ial Danish Denentia, neurodegeneration in Down Syndrone and
Hunti ngton's di sease, the nmethod conprising adm nistering to a
patient in need of such treatnment an effective anmount of a conpound
according to any one of clainms 1 to ZBl&r a pharmaceuti cal
conposition according to any one of clainms 28 to 30. 25 35. A nethod
for the)treatanting amonpoand of foonulef(l) avhdictre RS eepsadeatst i dith mariiteien gowrap
consi sting of rh tojd arthritis, .atherosclerosis,.pancreatitis and
oot ensePesih MER A1 Sl o eohiongRion FERE Frf SOUS B o R Fed
of suc ortriutsatlhendremrk'e RE 6% Kwemdafranerds daffined abageo aimndl R4 cappssdinteg-NH). any
one of clainms 1 to 25 or a pharmaceutical conposition according 30to
any one of clains 28 to 30. 36. The use of a conpound according to
any5on@7of & ammubdtocdbingito anpbee oldanisi 1ctal25donpesdstd prdizamenidi ng
to any one of clains 28 to 30 in the manufacture of a nedi canent for
the treatnment of a disease selected fromthe group consisting of
Kennedy8s diAsgesmacabidalagemakitioanc@prisihdg & compwdiridantbrdig] tocmyaticerf
pylori jnfectiqgps, col.orectal cancer, Zolliger- Ellison ro

hsr 1 ElaTRd o 2R s BRI SR earp 2 By ey apsbiedy e
pat hogeairiers. 120 psychotic conditions, schizophrenia, infertility,
ne?QI asia, inflammtory host responses, cancer, nalign netastasis,
mefanoma, psoriasis, inpaired hunoral and cell-nedi ated i nmune
responges, AepHeoeytaitiadlweaipositiandcedrgingtd AainP2®wRISE @8mbhsddwiditionally at

endot hel i inmpai red foqd,intake, inpaired sleep-wakeful ness,

et ¢ Rl bURERE. PSP S bras ey S e BB e+ e

aut onogntipdrkinsdriamndrupsEmyisid praeinaepbsitiad ianibRorey bdtapmyloisynegssisat i on
of body_ fluids, .multiple sclerosis, the Gujllajn-Barre syndrone and
chr ont ST Ry Rek, PG S ton aniraiihels et 7 Sha R LB SFeEtA o
of 1& cadrmaeund according to any one of clains 1 to 25 or a

pharmaceuti cal 10conposition according to any one of clainms 28 to 30

in the manufacture of a nedicanent for the treatnent of a di sease
sel ect 4. f r dmpHaeagrutivgl coaipekitivn agecaddingtd claieo2Boit ¢laign 29yPdichnEMprises

R R e s e L

di seaseiCllibBiBitdreef inbibitofs ¢ DFOIVPEUDR \alicosritymgs  scetyishobimsst@bse {ACEE 1

L9265 SR RATRR R SBOE b AE s B5ERE T e R

di seasihittHoerdfatiufralomdopeptigiaeeiinkibitss st PigspabdiesterasatiqiPOEMY, TNFhipEa

at her O?n Iil:%zi\tro(r)ss, imSUscgr‘?lnqg Rﬂqe}'teé:etpitgr aatl‘l?ecligormes%[, WA ?éceptor antagonists, sigma-1
receptor inhibitors, histamine H3 antagonists, immunomodulatory agents,
immunosuppressive agents or an agent selected from the group consisting of antegren

25  (natalizumab), Neurelan (fampridine-SR), campath (alemtuzumab), IR 208, NBI 5788/MSP

771 {tiplimotide), paclitaxel, Anergix.MS (AG 284), SH636, Differin (CD 271, adapalene),
BAY 361677 (interleukin-4), matrix-metalloproteinase-inhibitors, interferon-tau (trophoblastin)

and SAIK-MS.

30 31. A compound according to any one of claims 1 to 25 or a pharmaceutical composition
according to any one of claims 28 to 30 for use in the treatment of a disease selected from
the group consisting of mild cognitive impairment, Alzheimer’s disease, Familial British
Dementia, Familial Danish Dementia, neurodegeneration in Down Syndrome and
Huntington’s disease.

35
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32. A compound according to any one of claims 1 to 25 or a pharmaceutical composition
according to any one of claims 28 to 30 for use in the treatment of a disease selected from

the group consisting of rheumatoid arthritis, atherosclerosis, pancreatitis and restenosis.

33. A method for the treatment or prevention of a disease selected from the group
consisting of Kennedy's disease, duodenal cancer with or without Helicobacter pylori
infections, colorectal cancer, Zolliger-Ellison syndrome, gastric cancer with or without
Helicobacter pylori infections, pathogenic psychotic conditions, schizophrenia, infertility,
neoplasia, inflammatory host responses, cancer, malign metastasis, melanoma, psoriasis,
impaired humoral and cell-mediated immune responses, leukocyte adhesion and migration
processes in the endothelium, impaired food intake, impaired sleep-wakefulness, impaired
homeostatic regulation of energy metabolism, impaired autonomic function, impaired
hormonal balance or impaired regulation of body fluids, multiple sclerosis, the Guillain-Barré
syndrome and chronic inflammatory demyelinizing polyradiculoneuropathy, the method
comprising administering to a patient in need of such treatment an effective amount of a
compound according to any one of claims 1 to 25 or a pharmaceutical composition according

to any one of claims 28 to 30.

34. A method for the freatment or prevention of a disease selected from the group
consisting of mild cognitive impairment, Alzheimer's disease, Familial British Dementia,
Familial Danish Dementia, neurodegeneration in Down Syndrome and Huntington’s disease,
the method comprising administering to a patient in need of such treatment an effective
amount of a compound according to any one of claims 1 to 25 or a pharmaceutical

composition according to any one of claims 28 to 30.

35. A method for the treatment or prevention of a disease selected from the group
consisting of rheumatoid arthritis, atherosclerosis, pancreatitis and restenosis, the method
comprising administering to a patient in need of such treatment an effective amount of a
compound according to any one of claims 1 to 25 or a pharmaceutical composition according

to any one of claims 28 to 30.

36. The use of a compound according to any one of claims 1 to 25 or a pharmaceutical
composition according to any one of claims 28 to 30 in the manufacture of a medicament for
the treatment of a disease selected from the group consisting of Kennedy's disease,
duodenal cancer with or without Helficobacter pylori infections, colorectal cancer, Zolliger-

Ellison syndrome, gastric cancer with or without Helicobacter pylori infections, pathogenic
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psychotic conditions, schizophrenia, infertility, neoplasia, inflammatory host responses,
cancer, malign metastasis, melanoma, psoriasis, impaired humeoral and cell-mediated
immune responses, leukocyte adhesion and migration processes in the endothelium,
impaired food intake, impaired sleep-wakefulness, impaired homeostatic regulation of energy
metabolism, impaired autonomic function, impaired hormonal balance or impaired regulation
of body fluids, multiple sclerosis, the Guillain-Barré syndrome and chronic inflammatory

demyelinizing polyradiculoneuropathy.

37. The use of a compound according to any one of claims 1 to 25 or a pharmaceutical
composition according to any one of claims 28 to 30 in the manufacture of a medicament for
the treatment of a disease selected from the group consisting of mild cognitive impairment,
Alzheimer's disease, Familial British Dementia, Familial Danish Dementia,

neurodegeneration in Down Syndrome and Huntington’s disease.

38.  The use of a compound according to any one of claims 1 fo 25 or a pharmaceutical
composition according to any one of claims 28 to 30 in the manufacture of a medicament for
the treatment of a disease selected from the group consisting of rheumatoid arthritis,

atherosclerosis, pancreatitis and restenosis.



