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prolyl oligopeptidase inhibitors, and to their
phar maceutical ly acceptable salts and esters thereof,
as well as to pharmaceutical conpositions containing

t i mﬂ:?ﬁ- ﬁ;ﬁgﬁ%;
Og%gqthlﬁlgﬁﬁflh%‘(li%gﬁl?ﬁg% g%ge pti dase %& )
(RODIVIANYso known as prolyl endopeptidase, is the
only serine protease that catal yses the hydrolysis of
peptides at the C-term nal side of 15 L-proline
residues. It is widely distributed in mammals and can
b‘f)u“ fied fromvarious organs, including the brain.
D QFdHE BYYENTTOMNortant role in the breakdown of
pr ol i ne-contai ning neuropeptides related to |earning
and nenory functions (WIlk, S., Life Sci., 1983, 33,
20he?3raent ivéntidd fe®ids\to nBw phb gl 61& E‘;ﬁﬁfase Bhibitors, and to their
Neurochem , 1995, 65, 953-96 ounds capabl e of
i maquuﬁgalbmpgptah# F?étspé{étefitdlaéberm asWelbas foyphafoaceutical

p ammesi a i ndu

LRI coftRlg BB LAY KPRRGHE i MG et

ol i gopepti dase inhibitors have functions in the

al l eviati on of mMmenonic sfunctions (Yoshinmoto, T.,
BOCKGROUNDGBAIE IRVENGOMm N,  Kaneto, 1
Tsuru, D., J. Pharnmacobi o-Dyn., 25 1987, 10, 730-735).
In recent years it has been found that (3-anmyloid

pProlyé bligsuptiBase §BCO3. 921 C6RHOP) alls@ kh(b"wn ¥4 pro®y1 8Rdbpeptidase, is the
vivo experinments and that it may play an 1 nportant

Qﬂllé sqriethhRteasaithas gé‘ﬁb@‘?ssth@hydfm}’ﬁﬁéhf peptidss @i the §sterminal side of
{
TR YR Dk 3yl PRAARGR R pRAR PR varions

AWrgarBEﬁicludMgtEebraBUSCI glio, J., Duffy, L. K

Yankner, B. A, Proc. Natl. Acad. Sci. USA, 1991, 88,
7247-7251), it is speculated that prolyl

RSEERL 3 L g BRI A kR =
R€ldpt 20t/ relaRa @d leathing and memory functions (Wilk, S., Life Sci., 1983, 33,
2149-2157; O'Leary, R. M., O'Connor, B., J. Neurochem., 1995, 65, 953-963).
Compounds capable of inhibiting prolyl oligopeptidase are effective for preventing
experimental amnesia induced by scopolamine in rats, inferring that prolyl oligopeptidase
inhibitors have functions in the alleviation of mnemonic dysfunctions (Yoshimoto, T.,
Kado, K., Matsubara, F., Koryama, N., Kaneto, H., Tsuru, D., J. Pharmacobio-Dyn.,
1987, 10, 730-735).

In recent years it has been found that -amyloid protein shows neurotoxic action in in
vitro and in vivo experiments and that it may play an important role in the pathogenesis of
Alzheimer's disease. In view of the hypothesis that substance P can suppress neurotoxic
action of B-amyloid protein (Kowall, N. W., Beal, M. F., Busciglio, J., Duffy, L. K.,
Yankner, B. A., Proc. Natl. Acad. Sci. USA, 1991, 88, 7247-7251), it is speculated that
prolyl oligopeptidase inhibitors that inhibit also metabolism of substance P will be
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di scovered to be an effective drug for the treatnent
of Al zheinmer's di sease. SUMVARY OF THE | NVENTI ON 5

wabe4psmsEnt i nvention relates to novel prolyl PCT/FI2004/000001

ol i gopepti dase i nhibitors having the general fornula
(1): Rz. RL XN(~ R3 OOwxwhereinin the formula, X
is Nor C the dotted line répresents a single or a

etnSed fkean Orecbiotfo G Bub Sty SRR Flipesse: o

10 carbon atons, a straight or branched,

unsubstituted or substituted al kenyl chain having 2 to
SUMMARY OEIHE INMENTHEONo 7 nenbered, saturated or

unsat urated, unsubstituted or substituted carbocyclic

ring, a 3 to 7 nenbered, saturated or unsaturated,

Ui \esseht il @flioArelsted 84 hdvel pdly1 8ligs Epiaddednhibitérg hading the general
substituted or unsubstituted al kyl or al kenyl group as
defmled)above i ncorporating as a group nenber a
substituted or unsubstituted carbocyclic ring or a
heterocycpgc ring as 20 _defined above, hydroxy, |ower

al koxy, al koxy, am no, ami no | ower
al kyl , aryl am_no or aryl |ower

al kyl (d al ky¥ aryl or am no
subgr oups , Substituted; 25 R2 is:

H a strai nched, unsubstituted or
substitutedal kyl cKain having 1 to 10 carbon atons,
WO 2004/ 060862 PCT/ F12004/ 000001 3

wherein in the formula, X is N or C;

the dotted line represents a single or a double bond,;

R, is:

a straight or branched, unsubstituted or substituted alkyl chain having 1 to 10 carbon
atoms,

a straight or branched, unsubstituted or substituted alkenyl chain having 2 to 10 carbon
atoms,

a 3 to 7 membered, saturated or unsaturated, unsubstituted or substituted carbocyclic ring,
a 3 to 7 membered, saturated or unsaturated, unsubstituted or substituted heterocyclic
ring,

a substituted or unsubstituted alky! or alkenyl group as defined above incorporating as a
group member a substituted or unsubstituted carbocyclic ring or a heterocyclic ring as
defined above,

hydroxy, lower alkoxy, aryloxy, aryl lower alkoxy, amino, amino lower alkyl, lower alkyl
amino, aryl amino or aryl lower alkyl amino, wherein the said alkyl, aryl or amino

subgroups are unsubstituted or substituted;

R, is:
H,
a straight or branched, unsubstituted or substituted alkyl chain having 1 to 10 carbon

atoms,
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a straight or branched, unsubstituted or substituted
al kenyl chain having 2 to 10 carbon atons, or a
W@ keoaiogist2 or branched, unsubstituted or substipait/@r004/000001
al kynyl chain having 2 to 10 carbon atonms; 5 R3 is:
H, cyano, hydroxy, oxo, hal ogen, |ower alkyl, |ower
aI koxy, aryl, aryloxy, aryl Tower alkoxy, am no,

g?ll(ggf %@/ra% g‘dﬂu&sgl;séé}g? Qr sy \Aﬁtlet;ﬁge}i rz}xll{ ﬁgﬁghaﬁol@(z ﬁqonl(b carbon

uﬁggoups are unsubstituted or substituted, 10 or

is COOR4, COR4, CR4A(OR5) 2 or COCH2OR6 V\herel n R4

ldr alstreaght exl U{%Chﬂl @ngpbsng‘tmyspbstgwtéql g]éﬂynxhcham havmg 2 to 10 carbon
c%flqalkenyl heterocycl e, aryl, am no, |ower alKkyl

, aryl amno or |ower al kyI am no, wherein the

said | ower al kyl are unsubstituted or substituted, R5

is lower alkyl, |Iower alkenyl, cycloal kyl,
Rsdboal kenyl , aryl or aralkyl and R6 is |lower acyl or

ii-?l gﬁ:“on (érg)é tog&ﬁa %j%e %@J&r) n%y%%lﬁo%y,r'}r?’f Efyl(gg Iaﬁfplower

\Mﬂﬁﬂy&mﬁo Qowfehﬂkﬁlcﬁrﬁlﬁd dryInenine,pirddewtsaliayl anitd &yhiomlﬁyl or
and R2 is H 20 The present invention also, r

tm@rwaknﬁh@em theFaig a&d&@&gwpé argAnpubsHied @%tltaffed
d i
aCC (}?8@@% ép?fs,, ég‘?gﬁ} & l&%%(glg% R@%{e?a QUL ﬁaLol\%r a(rlfyl lower

I"e” 5a |6n ts w {

Qiligani, eytﬂtmlkylj’l@rcg)aH&eﬁylahétd@cWi@ angd) dm1lnnphmver allkyhz&mno aryl amino

field of _pharmaceuticals. exanpl es of . 5.

I T e A o gk ﬁ’f%‘@%u B4R & gibstituted, R i
b&R T8 GfalkyH @hd Réisel% 1

2%%@3?@@1m@@fgggghﬁgcgﬁgg 22, Z%Dig&¥cylatéi and weraey

astalogei;es. Pharmaceutically acceptable esters, when

applicable, may be prepared by known net hods using

pharmaceutically acceptable acids that are

& g&;HE@aI in the field of pharmaceuticals and that

eta

rn't phar macol ogi cal properties of the free
fad mihien Noin N, ithe ddtted lime aegresestsafsinghebendemiddtosis nocHude

Rty s he S e FnEspr At RERRgpnd Radiffi 1

sec- 30 butyl and tert-butyl esters. A further obJect
of the invention is a pharmaceutical conposition
chirtpaesennigvettionalsotrelates to the pharmaceutically acceptable salts and esters of

the compounds of the formula (I). Pharmaceutically acceptable salts, €.g. acid addition
salts with both organic and inorganic acids are well known in the field of
pharmaceuticals. Non-limiting examples of these salts include chlorides, bromides,
sulfates, nitrates, phosphates, sulfonates, formates, tartrates, maleates, citrates, benzoates,
salicylates and ascorbates. Pharmaceutically acceptable esters, when applicable, may be
prepared by known methods using pharmaceutically acceptable acids that are
conventional in the field of pharmaceuticals and that retain the pharmacological
properties of the free form. Non-limiting examples of these esters include esters of
aliphatic or aromatic alcohols, e.g. methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl and tert-butyl esters.

A further object of the invention is a pharmaceutical composition containing at least one

pharmaceutically acceptable diluent, carrier, and/or excipient, as well as a therapeutically
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pharmaceutically acceptable diluent, carrier, and/or
excipient, as well as a therapeutically WO 2004/ 060862

weevspa@en4/ 000001 4 effective amount of a corpPDERA4000001

the formula (1) as the active agent. Still a further
object of the invention is the use of the conpounds of
the formula (1) as a prolyl oligopeptidase inhibitor,

f le.ip the t f | %&:
ieaeEPo G oFe bbbl M or R A6 U5 PREERELE SFi g fugter
QBJERNGS the irB@niEH Is tRSude@F thegdnipounids dfahé firfmgla(lpasm prolyl
menory functions. Furthernore, a nethod for the

toligepeptidasegnhibiter, Susxamplsnn thecreagpen of apuspdegsnergtive diseases, such
condi i pn_wher o] wl i [ i.7Hi hi - -
SRRl SRh A b A SIRSEL 35 7] 00 g n
nfie@adriyEiMctiohs. FRrhadegenanahod fordhseasasnt cdadisesastor the

the 1inprovenent of | earning and nenory functions, is

sRbancamant afig condition “flﬂ@qualyg°11g%13'é‘§?é9fflhét§mr§/ are indicated to be

f tiv f NV LN

ALl 8 R O RO G o o

tim@asvieridht of Te@ning @nd neifvey Gowrions) ikprovided én suvhenmethod a

for the npmanufacture of a nedicanent to be usedq for

ithesapaysieally effrcug arpount of 3 capeyKl A idagnventionds admgitiered to a
far.: i I .

SuteOY 8 St REHEL TR WS\ BDRSERGEIE bf B ventiop for the

hednafacage bfie meditamentds befus¢dfer thrvabote tudjcation essaso provided.

ot herwi se 15 indicated. The invention includes wthin

its scope all the possible stereoisoners of the

G

HERE1 o r ATLITR ob ot oo M NSRRI b ebtable slfs and esters

ahgteap tieaeferred animlew aethy.codipasthdsraf timeingerdtivg, unless otherwise

enantioners. Furthernore, the invention 20 includes in

ilhdicafedpe both the individual isomers and any m xtures

thereof, e.g. racemc mxtures. The individua

i somers may be obtained using the correspondi ng

i Bherieveantion fireludss wfithirhiés ssope all thy peasibleistarecdsomere of g gompounds

BRI FPB AR OBRTS biat “SLEdr R DI B somers).

A6 obhiSal SRR el OBiatbredRietCAM enh SRS, FuthBrmore, the invention
enantioners, fromthe m xture thereof the conventi onal

rieclodestin is scopetvotisthe 25livdual isonzes anghexly mixtures thereof, e.g. racemic

yst al Li satj.an, b d. . DETAI LED DESCRI PTI.ON .OF .

IR 8 P i TR ST o B eI e SR g qraT ifmeric

Sl\flxﬂ@@d&ﬁha a4 RirgNBatEdl lof el SndyBRNepattted aflé: the pRPEAESA DS the end
or .

compound according to conventional separation methods. For the separation of optical

isomers, e.g. enantiomers, from the mixture thereof the conventional resolution methods,

e.g. fractional crystallisation, may be used.

DETAILED DESCRIPTION OF THE INVENTION

In the above-mentioned formula (I), the symbols have the following meanings:

X represents N or C.

The dotted line represents a single or a double bond.
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The dotted line represents a single or a double bond.
WD 2004/ 060862 PCT/ F12004/ 000001 5 A straight or

worenaohed2 al kyl chain in the nmeani ng of RlL haspPaT/rod4n00001

carbon atons. Such a group is unsubstituted or
substituted with 1 to 3 subs{ituent(s) each

i ndependently being COOR4, COR4, CR4(OR5)2, COCH20RS,
cyano, hydroxy, oxo, hal ogen, |ower al koxy, 5 aryl,
aryloxy, aryl lower alkoxy, nitro, am no, |ower aIkyI

Mtﬂaﬁ’ t%&lﬁfan@ﬁ@dﬁlkyl%hé&h ih feefieanilgof R &k Qo IO)tsﬂbOﬁlbk)yﬂs Such a
or heterocycle, wherein R4 is H_|ower alkyl

owe
sm«:@ny nnsubstjigtedzr Isybstltlﬁ%wﬁhll ke ﬁ;ﬁubstweﬁtné@bwbu@epmwﬂy being

(?%g:(%ﬁl( C(%qu)lgglf SELVE a r’y ano ﬁgc{ro&%ggyﬂa logen, lowef_‘alkoxy,

@'xyydril lbﬂﬂﬁlk@@y hm@[ alhﬁlloQEﬁJbr alk1 Anﬁlb[ @yg:htnner aryl lower
ranc ed al chain in the rrealng of R has
u

pkyt amingn cxal loshetﬁrocrép yrdieein & anEulesier ﬁklftvbéo%frr alkenyl
Sﬁ&%él}(ilu%fc%a%etn 1, k%c?cl%%iltdb Hﬁ%fl(ﬁs 1SET§wgtedzlkﬁelgwfe951kenyl

rou OVG rrng

@E@lealﬁgl oiclwkengr ar}m OﬂﬁlﬁMyBﬁI&tR%ns H lewa ahkyfelmwer adylh or halogen.
the alkyl 15 or al kenyl group, is a saturated or
unsaturated 3 to 7 menbered ring with only carbon

%@%1# Q)tr Bgﬁl ‘%Cﬂﬁlien?ij&% qg? #)?ﬁllélﬁ% %F;iu ) Louf(?garl%n atoms. Such

largd@nﬁ@ aesubsyitubel orgubsditerted aitkiyii to drsuhstltdaft(sm eslddfomed tfdrehe alkyl
al kyl group above. A heterocyclic ring in the neaning
GFOUR12bO¥S- | ncorporated as a chain nenber in the al kyl

20 or al kenyl group, is a saturated or unsaturated 3

to 7 nmenbered heterocyclic ring containing 1 to 3
Retabagihotiad irsthk antasing fof 8 @& inddrpaged ast ohgin axembey gethe alkyl

ato d/ or . sul phur atom The et rocyclic.gro

0% a@ﬁgﬁ@??&, inated Ob SR REd ip ¢ pretegedint Wi oy carbon
mgg ip_ttﬁeghg.@ucﬁ agboqpngﬁﬁs%gﬁmembr Q@ésﬁ%té@%ﬁh 1% @xhbaﬁuem(s)
as or th

efi ne kyl group above.

leychr mdypendentbrbemglowygr alkylydr @x defimadyfor tho\atk'yl gtdup )&?ove
am no, am no |lower alkyl, |ower alkyl am no, aryl
amino or aryl |ower alkyl am no, the said al kyl, aryl

¢ h&@o@?céw%ﬁ%ﬁ%?ﬁeﬁﬁ é’ﬂ@ﬂ;‘ BSincbipbRfledds SdHaft ﬂnEI’ﬂB&Cin the alkyl

uent each independently being
Ioomﬂqenyill gkqup, ox a sasurdiefl Dnembaﬂmateql Ao dnkephberrdogteratysiie ring

ggnt@??lﬁéﬁ t(ggI ilgte%%g)gg%gﬁa%%@ Cfﬁ%n ag gollggléla orrg Qllel o%:“;gen atc%n and/or
sulphur atom. The heterocyclic group R; is unsubstituted or substituted with 1 to 3
substituent(s) each independently being lower alkyl or as defined for the alkyl group

above.

When R is hydroxy, lower alkoxy, aryloxy, aryl lower alkoxy, amino, amino lower alkyl,
lower alkyl amino, aryl amino or aryl lower alkyl amino, the said alkyl, aryl or amino
subgroups are unsubstituted or substituted with 1 to 3 substituent(s) each independently

being lower alkyl or as defined for the alkyl group above.

A straight or branched alkyl chain in the meaning of R; has 1 to 10 carbon atoms. Such a
group is unsubstituted or substituted with 1 to 3 substituent(s) each independently being

hydroxy, oxo, lower alkoxy, amino, lower alkyl amino, halogen, carboxyl or lower acyl.
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group is unsubstituted or substituted with 1 to 3
substituent(s) each independently being hydroxy, oxo,

wo ceanembkoxy, am no, |ower al kyl am no, hal oge@T/F12004/000001

car boxyl or |ower acyl. WO 2004/ 060862

PCT/ F12004/ 000001 6 A straight or branched al kenyl
chain in the neaning of R2 has 2 to 10 carbon atons.
Such a group is unsubstituted or substituted with 1
to 3 substituent(s) as defined for the al kyl group,

| Asthdight 58 BiinBRedofIk il clahioinethe 'Ene&uﬁg bﬁRg hﬁs 2)1‘0 m mbchﬁ‘zdoms Such
al kynyl chain in the neaning

AtEHORP i sn@}bstlﬁltf(jirqmgbstéuteﬁh %ﬁbslt tp t3lﬂlbﬂlt6‘?m4§b B%fh?firl?é é‘ér the alkyl

th defined for the alkyl
Sy R BB RS % hove! 10 Vihen 3 i 8 H

cyano, hydroxy, oxo, halogen | oner al kyl, Iomer
al koxy, aryl, arylox aryl | ower al koxy,

|AostEaighy ok ranghﬁq»fgk thxaua}ﬁ the meaqni)g of BWE?S %Fq(w caéhqrh%toms Such
C%’%&&) %Ll%b% 1tu{t1e%1t d&'rsﬁﬁéfﬁgt%%l witha %' ﬁbﬂkttﬁé’r{t Zgggéfﬁféesfor the alkyl

or su Itute

s, i the Rcatiinga$ Rgedboned for the al kyl group, in the
nmeani ng of R1, above. 15 Wien R3 is COOR4, COR4,
CRA(OR5)2 or COCH20R6, R4 is H, |ower alkyl, |ower

%@rﬁ& Sl!n‘ﬂf Eg#ox%ct}%l Ra% Mblwer Qﬁ(&/le 'i&ﬁéf%lllgoxgla%il, aryloxy,

am no, am no | ower

anyl rlwenrdﬂejxm amirbelo&wr dlkb'bammoadryl;dmme arpislotyst alkylt asqino,
or substi tuted

%igﬁlg)ﬁldgﬁ{efeyo V\ien@eé@g M@%%ﬁ%&ﬁ%ﬁﬁ%ﬁ Bﬁ substituted with 1
t9 %ﬁbs@l{t\@)@) as (%;i/'x?ﬁlsd f@id QK 29 )Vl )ﬁrﬁf% ﬂh@‘fﬁé’anﬁﬂ KR ; above.

am no ower” al am no, aryl Iomer al kyl
20 am no, cycloalkyl or heterocycle R5 is | ower

ca})lyﬁyl By {g%é dgéﬂ )9§£§?S|C 2 c% h—%q{)]%r!a{ zﬂ@ly ower
aa*ﬁ&‘ﬁ?l’ Gﬁ%dl@ﬁe%cf&[ﬂ?ﬂ&lahétk%c%élé‘ %rﬁ}’dmfﬁbslo%ifﬁl gh:ﬁmno aryl amino

meanf Ngs as describ provi sos t hat
vl dowex aﬂlgfl Amindy svheretin the shudrl@wereqﬂf)é sewmnsybstiteted gr eub@bw(tied with 1
dott ed

wg% SEuiriere) eshinarbataNsReinasying, RarsRe oEuslasoger atkony

68 tdrﬂno%yaﬂasxy: SRR, L aildyl SRFio! B8] amiHoD atyDRiwer alkyl
celtically acceptable salt or ester form usi ng

raatlhmd::yclmllkyl dristatodyales Reisdpwer dkyl lopss eikend, eviglgiolip
cyclogl‘le(enyq nﬁ?luc;}darﬁfcy anEl Iﬂd llSalO(V]é} acy? or haﬁ rgj ound wherein

In the above-mentioned formula (I), the symbols have the meanings as described with the
provisos that
a) when X is N, the dotted line represents a single bond and R; is not H;

b) when X is C, the dotted line represents a double bond and R; is H.

The compounds of the invention may be converted, if desired, into their pharmaceutically

acceptable salt or ester form using methods well known in the art.

A possible subgroup of the compound of formula (I) is a compound wherein
X is N;

the dotted line represents a single bond;
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XisN, the dotted line represents a single bond; WO
2004/ 060862 PCT/ F12004/000001 7 R is: a straight or

woreaaobmd2 al kyl chain having 1 to 10 carbon at B@BFI2004/000001

unsubstituted or substituted with 1 to 3
substituent (s) each independﬁntly bei ng COOR4, COR4,
CR4(OR5) 2, COCH20R6, cyano, hydroxy, oxo, hal ogen,

I ver al koxy, aryl, aryloxy, aryl 5 |ower alkoxy,
ni'tto, amno, |ower alkyl anmino, aryl amino, aryl
lacstvafghebkbtanehizt atkyl cleychodhdy to DU cdrkdreatomy ahsubstifuéadairn

?ﬁeétfsg?qt i orcebiihon b cachdepghac e LR, CORY
OSSO, LA B SRAApv

Qowbledlbcg@nmtm sthind| piter alkybaraimohagll mhengryl lowar alkyl amino,

havi n to 10 carbon atog bs 0
SapeR R A R cA VR geR R b oy Alpdsoser Skendtdcioghirt

t E@logllkgﬁf 1, I%E&Ugyr Ebggr‘ﬁf?or &alk f R {s IFREPSIK ?Ij 1ov§c§taﬂfeﬁgllegy&6alkyl

sat ur cyclic r ng unsubsti tuted or
syblshikenyl eatyl anardikyl and RS isHpbwier aldspl, {syereagior halogen,

ST S g
UAI58IEA LAY 1 351 SBORKEL(SS of WeithoBoHtRE Liky L BBovk

stitute to 3 Substituent(s) each
|an3jmp'Emdmlbbﬂe;l staalratgd bowwesatusdted; (cabocyadicdigiuneebstifused errabstituted

group..above, bsti t d uns itute
Sy 1 85 SufuBisgit s bRt T MRt B fgr the iy
aiPeup member a substituted or unsubstituted
arbocycllc ring or a heterocyclic ring as defined
aobtoe] membknedy sagyrated owensamrmci;hetemqvpmsmg unspbstitaied or

0 PR U B D B gt

abkitle-alldll ¥louplabésd, N0 subgroups are unsubstituted or
substituted wwth 1 to 3 substituent(s) each
wrmubptetmg:ém uysubbtétinted alkyher alken igrayp ag defirsd abore fnsprpopating as a

mgwgcﬁlﬁa \(5) Ytﬁfgedfr ugsuf)ag (1:133 r %1( cqn:tnn orkfnb &F«f}ghc ring as
QUefins¥isdviet uted with 1 to 3 substi t uent (s) each
Ih@%fo&??gsvgtr Lf{(og}fla?y Oth¥ ?nty(l) )l(c}/wer%i(k%xy,l a?nV\lgg amino lower alkyl, lower alkyl
amino, aryl amino or aryl lower alkyl amino, wherein the said alkyl, aryl or amino
subgroups are unsubstituted or substituted with 1 to 3 substituent(s) each independently
being lower alkyl or as defined for the alkyl group above;
R, is:
a straight or branched alkyl chain having 1 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) each independently being hydroxy, oxo, lower
alkoxy, amino, lower alkyl amino, halogen, carboxyl or lower acyl,
a straight or branched alkenyl chain having 2 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) as defined for the alkyl group, in the meaning of R,
above,
or a straight or branched alkynyl chain having 2 to 10 carbon atoms unsubstituted or

substituted with 1 to 3 substituent(s) as defined for the alkyl group, in the meaning of R,

above;



al koxy, am no, |ower alkyl am no, hal ogen, carboxyl or
| ower acyl, a straight or branched al kenyl chain

woavi/ewgs2 t o 10 carbon at ons unsubstituted or PCT/FI2004/000001
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substituted with 1 to 3 substituent(s) as defined for

the al kyl group, in the neanigng of R2, 30 above, or a

strai ght or branched al kynyl chain having 2 to 10

CRf lon atons unsubstituted or substituted with 1 to 3
substituent(s) as defined for the al kyl group, in the
nHagyang, idrexy, oxgﬂ)@kgen W@(P@ldylﬂﬁwﬁﬂlkoxy, aryl, aryloxy, aryl lower

P [ FE12004/ 90000 dr oxy, o0xo,

PR AR, Y St i, e 9T ey RO i e toalky or
akigtbrob oI wheddik ‘ﬂ"}%ysalcﬁdlkﬁ Qubér@ﬂ}%rar@hllf%bstﬁmeg%r s@s¥iluted with 1 to 3

am no, aryl |ower alkyl” amno, cycl oal kyl

h%{béi*@élyéﬂ as defiraddprithefabkyb giodp.ah ityd msarting ofRs aboe,

DR RRokC G Ok TR Qo FCOLHRERE WhrPineuis Heowanabiot, lower

nflﬂéﬂ}mg:yelbalﬁiyl c§416MRen ﬂleB%c'yS,leC%Rﬁml er% %ﬁ?oz aryl amino

0 wherein R4 is H | ower al kyl, 1 ower
e alkrslwsmam Whygrein élw:qau!alpr«@nylkyl il snmbengacddear sabsyityted with 1

anln or al k
2 st BURLS Tt na BBy Rt ST Ry et haiBegtlpwer aoxy
caryls H]kyfkd)dyt iy tbwadr tilkoity, aﬁﬁncg I@N&faﬂk)ﬂ WRiMd, Syl @aRMb, aryl lower alkyl
[ ndependent I ){Obel ng c){e hydr oxy, oxo, Hhal ogen,

| BHEP GI° Iyl onleterpgycle, By gﬁi IQWT alliyly IOW@\A@WnﬂL leqalkyl
eS8 i Bt BT PG

Iacmmalﬂé kel tyd estazylﬁraﬁ“i foy kxamplycl oal kenyl , aryl or
aral kyl and R6 is | ower acyl or hal ogen, or a
pharmaceutically acceptable salt or ester thereof;
f X e 15 wherein R is a straight or branched
V%e;ﬁ qﬂg%n having 1 to 5 carbon atons unsubstituted

ar stsughs bf bnaheitbd alliyll bhdiin bavidg $ S tarbog Blohs)ure@sstituted or substituted
[ enge ei ng hydroxy, hal ogen, | ower al koxy,
SOhsHueni el Sheh Fsea an BB By, hiloaen. ot deyalkoxy, aryl,

aa@lﬁg}t' ear?}gg{)/vgﬁrﬂl% ﬁ{ngm lo Wﬁlk@o%%ﬁég a?[&ln‘}%?}{l%’? gl lg\%larkéﬂ(yl amino,
wwdaﬂkyhndwnxcamhpcycllc ring unsubstituted or

B e 0L el LIS (2) Soch ke bt
ity] or @ E%Ettﬁﬁﬂé’)eeach independently being lower alkyl or as defined for the alkyl
group above,

a 3 to 7 membered, saturated or unsaturated, heterocyclic ring unsubstituted or
substituted with 1 or 2 substituent(s) each independently being lower alkyl or as defined
for the alkyl group above,

a substituted or unsubstituted alkyl or alkenyl group as defined above Incorporating as a
group member a substituted or unsubstituted carbocyclic ring or a heterocyclic ring as
defined above,

hydroxy, lower alkoxy, aryloxy, aryl lower alkoxy, amino, amino lower alkyl, lower alkyl
amino, aryl amino or aryl lower alkyl amino, wherein the said alkyl, aryl or amino
subgroups are unsubstituted or substituted with 1 to 3 substituent(s) each independently

being lower alkyl or as defined for the alkyl group above;
Rz is
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a 3 to 7 nmenbered, saturated or unsaturated,
heterocyclic ring unsubstituted or substituted with 1

worod/osesest i t uent (s) each i ndependently bei ng POWEI2004/000001

al kyl or as defined 25 for the al kyl group above, a
substituted or unsubstituted,al kyl or al kenyl group as
defi ned above incorporating as a group nenber a

B e SRS S BB oy o susive
%'&PM; 2 améhﬁeéms)aeram lddemaeﬁlm hy@6:30 ox&ToWer d1RNE/, amino,

al kyl, | ower alkyl am no, aryl am no or aryI | oner
abed allgytiamano, \hhk@gem,matmeylsmlw@rlal@yll aryl or amino
§§ groups are unsubstituted or substltuted with 1 to 3
H8tit uent (s) each independently being |ower alkyl

and&f CORY WRdrefnlF' id K Ydw @ afkyR) c5E10¥IRY], ldxﬁk heterocycle or
20’003/ 060862 PCT/ F12004/ 000001 mg' as)?t ra?/ e 8,

kmdnwhgdmathk sdid tdvedralkyhis umgulﬁtltl@e@rcsab%ﬁteém%l or 2 substituent(s)
or s tltute
b Ly SR e el Taeion ey gy arv ower
|a‘11¥&§('jf kAl oPRatéYacycld; @wer al kyl ami no, hal ogen,
carbox?k o?wigmer agﬁ ; R3is: 5 H cyano or COR4,

wherein R4 is H, |ower alkyl, cycloal kyl,
Qﬁ&%oglkenyl, heterocycle or aryl, mherein the said
al kyl is unsubstituted or substituted with 1 or
RSybstituent(s) each independently being hydroxy,
oxo, hal ogen, |ower al koxy, aryl, ar ony aryl

 stgiaht alkykehgin hayingok tor%@aébw}ﬁeméun stiigteghs rsab%ﬁltutf:&wﬂh lor2
AL SLh AP BE b 3o 5L R
Salnﬁﬁ@ Jdrylentifs,)argdcer aikid paiehs nYdlg!albﬁldn@emrqdyclear yl oxy,
| ower al koxy, | ower alkyl rg

AN B e S e AR R RERNSH T
elm%e{)fﬁltcg L ﬁ&l arﬁﬂltou fﬁﬂmg %Wr%‘ amino;
unsu ute erocyé Cc rlng, ower al"koxy, '| ower
Ky b sadiightoor banchedomsubstitnted niklyl ¢havehavahg i ko dwanbon atgghs;
is a straight or branched unsubstituted al kyl chain
Hsfng 1 to 4 carbon atons; R3 is:

H, cyano or COR4, wherein R* is H or lower alkyl, wherein the said lower alkyl is

unsubstituted or substituted with hydroxy.

Another possible subgroup of the compound of formula (I) is a compound wherein
Xis C;

the dotted line represents a double bond;

R, is:

a straight or branched alkyl chain having 1 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) each independently being COOR*, COR*,
CR4(OR5)2, COCH,O0R®, cyano, hydroxy, oxo, halogen, lower alkoxy, aryl, aryloxy, aryl
lower alkoxy, nitro, amino, lower alkyl amino, aryl amino, aryl lower alkyl amino,
cycloalkyl or heterocycle, wherein R* is H, lower alkyl, lower alkenyl, cycloalkyl,
cycloalkenyl, heterocycle, aryl or aralkyl, R’ is lower alkyl, lower alkenyl, cycloalkyl,
cycloalkenyl, aryl or aralkyl and R® is H, lower alkyl, lower acyl or halogen,

a straight or branched alkenyl chain having 2 to 10 carbon atoms unsubstituted or
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H, cyano or COR4, wherein R4 is H or |ower alkyl,
wherein the said |ower alkyl is 20 unsubstituted or
weabssisdt ed Wit h hydroxy. Anot her possi bl e subgrempo4doooot
t he conpound of fornula (1) is a conpound wherein
XisC the dotted line repres ts a double bond; 25 R1
a stralght or branched a chain having 1 to 10

SRR U AT e W

@R%bx%ber@@@l&%’@d oﬁMﬁSﬁﬁrat&i/ dadBYyclioXidg uhé\llﬁﬁﬁifed or substltuted
| oner al koxy, aryl, yl oxy, aryI | ower al koxy,

avitmbto 3 swb@tltuanu(§3|ea@tmndwené¢ryly beifglowenalizyl qr@ﬁépﬁ%ﬁd@r the alkyl
amnozib 30 cycl oal kyl or heterocycle, wherein R4 is H,
IE6EY 208 ﬁ’y , | ower al kenyl, cycloal kyl, cycloal kenyl,

het @ros¥mbered 3Ja}ﬂrat@d oRirhitydted, R&ef@yblm/\ﬁﬁg @is&béhtuﬂed)mr
al kenyl, c cIoaIk (cloalkeny or aralk
gnbstmgeql i stgpqay eqc@Mepggciqnth eﬁgﬂ@\@@'rplk or as defined

r hed al kenyl chain having 2 to 10
?551 %S%Hé’ g‘rms Gﬁ‘g‘ﬁ stituted or WO 2004/ 060862

RGhb&kRA ot QA8 tuted AISUbSALkényl gebuplat Hefinddabdve 1ncorporating asa
substituent(s) as defined for the al kyl group above
Ereup memh ?Fc?e?“ééﬂtu§ﬂtoﬂ ipgubetigfed sAbRe YRl ring of adetsaesyelie png as

ri stituted or substituted with 1 to 3
sdﬁﬂlg?#%b%gg’t (s) each independently being | ower al kyl or

aydal] loedr Alkoxy, eyledyk syl logved afkoapameno, mnand ldveer alkyl, lower alkyl
wmmaed sﬂurﬂed(n wBMUrMed het er ¥d|cr|n
ARERD Y ARIBRIOTATY] lgwsga Y\ Araow hegein thegsaid alkyl, aryl or antino

%Hﬁ)%to#qlgsﬁ%g {lﬁé.l)o F@%ﬂﬁﬂ%&hﬁﬂ t58 'sﬂgstingélﬁ%%) @Jchﬂdeﬁéndently

group above titut
Geingrlswbsilkylwr as deﬁdeyllfomhe alkiybgrplip gbowgp as defi ned
above incorporating as a group nenber a substituted
e iRsubstit uted car bocyclic ring or a heterocyclic
H.Ng as 10 defined above, hydroxy, |ower alkoxy,
aryloxy, aryl |ower al koxy, am no, am no |ower alkyl,
IH}\wandaIh‘ygtﬂoxy,amonhnlomylomna]kgl dewa‘raWOXIym]r a/fldey, aryl lower

am no, wherein the said alk ar

S ooty e AR oo Hide v AW Mingy cyelpgiy or

Shlé{:é%dy{cléealhér%)n facdid 'aﬁt?f—‘ﬁﬁ?ﬁﬁ% b un@@dsﬂ&té@&ﬁhbﬁhtlﬁﬁéh with 1 to 3
efined for the alky group above;

substltuent(s) as defined for the alkyl group, in the meaning of R;, above,

or R; is COOR*, COR?, CR¥(OR®), or COCH,OR®, wherein R* is H, lower alkyl, lower

alkenyl, cycloalkyl, cycloalkenyl, heterocycle, aryl, amino, lower alkyl amino, aryl amino

or lower alkyl amino, wherein the said lower alkyl is unsubstituted or substituted with 1

or 2 substituent(s) each independently being cyano, hydroxy, oxo, halogen, lower alkoxy,

aryl, aryloxy, aryl lower alkoxy, amino, lower alkyl amino, aryl amino, aryl lower alkyl

amino, cycloalkyl or heterocycle, R’ is lower alkyl, lower alkenyl, cycloalkyl,

cycloalkenyl, aryl or aralkyl and R® is lower acyl or halogen, or a pharmaceutically

acceptable salt or ester thereof] for example

wherein
R1 is
a straight or branched alkyl chain having 1 to 5 carbon atoms unsubstituted or substituted

with 1 or 2 substituent(s) each independently being hydroxy, halogen, lower alkoxy, aryl,
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15 R is H R3is: H cyano, hydroxy, oxo, hal ogen,
| oner al kyl, |ower al koxy, aryl, aryloxy, aryl |ower

wa@abkéoawgoseam no, | ower al kyl am no, aryl am no, Paryi2004/000001

| ower al kyl am no, cycloal kyl or heterocycle, wherein
the said al kyl subgroups are unsubstituted or
substituted with 1 to 3 20 su stituent(s) as defined

vy Eplicr PP b B el Dl BT ot amine

'c§clbhlk%d%ﬁﬁfete@d>dy)t1e, | ower al kenyl cycl oal kyl ,
cycl oal kenyl, heterocycle, a%({ am no, | ower alk
fegib

anm tgd mgmypredﬂqaﬁ@ate@ pr uRsARIFat ogyellg @ngm@tﬂlsp};ptqc}fg substituted
3, DS o e AR ARSI A e

Igy@l{ byeOXO hal ogen, | ower al koxy 25 aryI aryI oxy,
I ower al koxy, am no, |ower alkyl am no, yl
smﬁ ted, mamperefoiatiiratad ansa%mat% he@ww@w 8 mbﬁubstltuted or
|
sﬁﬁﬁ?ﬁxﬁ% wlt% "1 §52 (Illtg Jﬁyh epgl?&%?lgﬁ)kg‘%qg\hgr z?_.géyliog as defined

IﬂmNhEa&@ygnopaBGMQgen or a pharnaceutlcally
acceptable salt or ester thereof; for anpl e 30 )
AP githed Ry upsyibgtitter aikyhpr alkenyl groun 83 dgh & abe kg gorporating as a

Rk S SRS 8 et g

ideflegbatdent | y bei ng hydroxy, hal ogen, |ower al koxy,
aryl, WO 2004/ 0608?2 PCT/ 12004/ 000001 11 ay %}{z XY kvl
Mwoxmw KRB ATYIaTH, B [ReIkoRV PN A0 10ty alkyl, lower alky

h . t o, 5“@ a?ﬂlné) 81\’\%5/1 RBlkY legbmnﬁﬁo witeY&h R 4a¥d a1RY1, aryl or amino

to 7 menhbered, saturated or
sos@bupsaire dnsubati tntedyor silbostinitetgwith § ub Stsibsiitesnt(e) each independently

Rt R LAY o B8RP R Rt A1) S8 ¥het | ned for t he

Kyl 5 group above, a 3 to 7 menbered, saturated or
unsaturated heterocycllc ring unsubstltuted or
dleyind mt(é@Rwl whertindt* 12 Hs idver iatkyd myQ]g)lkg]agyploalkenyl heterocycle or

é‘Fﬁ;\Bﬁgrg’gﬁ l gadg\ié”‘g ghg'm?r allﬁ/hﬁo({)? h% ﬂ'}t £8r2 substituent(s)

ahéy ind@%enﬁlax'ft%ém@ﬁﬂt‘&c}aﬁx@ ehides! lé‘&b@ﬁ’zﬁké)@ﬁ Qﬂ'yp th%)t}n @ryl lower

as a group menber a substituted or unsubst’i tut ed
atraxycgyeldatkyt bnigetenoccldior er ocyclic ring as

wherein

R, is

a straight or branched alkyl chain having 1 to 3 carbon atoms unsubstituted or substituted
with 1 or 2 substituent(s) each independently being, aryl, aryloxy, aryl lower alkoxy,
lower alkyl amino, aryl amino, aryl lower alkyl amino, cycloalkyl or heterocycle,

a 3 to 7 membered, saturated or unsaturated, unsubstituted heterocyclic ring,

lower alkoxy, amino lower alkyl, lower alkyl amino, aryl amino or aryl lower alkyl
amino, wherein the amino subgroups are unsubstituted or substituted with lower alkyl;
Rjis:

H, cyano or COR?, wherein R* is H or lower alkyl, wherein the said lower alkyl is

unsubstituted or substituted with hydroxy.
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defi ned above, hydroxy, |ower al koxy, aryloxy, aryl

| oner al koxy, am no, amno | ower al kyl, |ower alkyl
w@pronoeosaz yl am no or aryl |ower al kyl am no, PYEFRDO/000001

the said alkyl, aryl or am no subgroups are

unsubstituted or substitutedipth 1 to 3

substituent (s) each independently 15 being | ower al kyl

%gﬁ"%ngﬁsf%ﬂugn %r}c{]e oﬁﬁ%ﬂﬂed %@a&%@gﬁﬁn ‘TRéefiir?éd aSfollows.

cycl oal kyl, cycl oal kenyl, heterocycle or aryl,
wher ein the sai d | ower aI Kyl is unsubstituted or
L,,@yyp; alkyld meang #straight op beanghad; qaﬁ;@:ﬁ@ct gy rogezigarbon chain having 1 to

Egﬁﬁ)rf}d ‘le % 363}88{1 P%nggfi h%éﬁ%ésein?ﬁgle eQ%JSﬁ’lgF Lhchlcf%mﬁﬁt are not limited to,

Gﬂahﬂaéth)dl px@pylh Ebpfo@(yy bLsl, see-bulyk teat- hutyRIpentyl and the like.
strai ght or branched al kyl chain having 1 to 3 carbon

atons unsubstituted or substituted 25 with 1 or 2

S o ]

aﬁg b ﬁlﬂgrg/fl Iﬁé?ﬂ%%%agﬂk H&{ég blv)e{sra?tgiagg hygrrr%élra]% carboxil (|3hall’1 having

Nl 79 po:&l‘tw 2 i@$esrbah h;dmsamdkmnta:mng (}aldoybleduond(s) Representative

heterocycle, a 3 to menber ed, aturateg or

(Frramples Hckle, B cRmae ltrme@do eyl prenenyl, Pytspyls pegiyl, and the
oxy, am no | oner al kyl, |ower al kyl am no, aryl

amno or aryl lower alkyl amno, wherein the am no

subgroups are unsubstituted or substituted with | ower

Pobet alkwwl’ g At @Pﬁl@ﬁ%ﬂ&rﬁﬁw Fagen carbon cfin having

U " R ntative

2047 BRSSP R s A G G o). Representa

subsiples irehtde, butdirgnat psitadstedethynyl, iprepyaph birtyayl, pentymyd, and the

a fined as follows. "Lower alkyl" neans a straight or
nched saturated hydrogen carbon chain having 1 to

7, possibly 1 to 5 carbon aton(s). Representative

exanples include, but are not limted to, 5 nethyl,

é‘ﬂ_byvler alboxmyals sucphsqarpn dimygrouth Lm'yl| lowgle%dk@m" yls an alkoxy group having 1

tent - "Lower, al k

odnaosly PSR @R REretsm s PR Fiph By re notimited
Ct@ﬁﬁ@t’ﬁoﬁh _iHdxPpEbHSKy, ?soin%pgxy, Bﬁﬁﬁg ey bﬁtdx? RrCt®8and pentoxy,
atoms, and contaihi ng (a) double
Fﬁpn}dmhm pkenybgthoyy, @sd th¢d1k@de but ar e not linited

to, ethenyl, propenyl, butenyl, pentenyl, and the

"Lower alkyl amino" is an alkyl or dialkyl amino having 1 to 7 carbon atom(s) in the
alkyl group(s). Representative examples include, but are not limited to, methyl amino,
ethyl amino, propyl amino, isopropyl amino, butyl amino, pentyl amino, dimethyl amino,

diethyl amino, N-ethyl-N-methyl amino, and the like.

"Lower acyl" is an acyl group having 2 to 7 carbon atoms. Representative examples
include, but are not limited to, acetyl, propanoyl, isopropanoyl, butanoyl, sec-butanoyl,

tert-butanoyl, pentanoyl, and the like.

A "cycloalkyl", a "cycloalkenyl group" or a "carbocyclic ring" is a saturated or
unsaturated cyclic hydrocarbon group containing 3 to 7, possibly 5 to 7 carbon atom(s).

Representative examples include, but are not limited to, cyclopropyl, cyclobutyl,
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10 I'ike. "Lower al kynyl" nmeans a straight or branched
unsat ur ated hydrogen carbon chain having 2 to 7,

w@oagioblgg2 2 to 5 carbon atons, and contai ni ng PEj/F12004/000001

triple bond(s). Representative exanples include, but
are not limted to, ethynyl, propynyl, butynyl,
pentynyl, and the 15 |like. "Lower al koxy" as such or

' h y |, | I Y el | k
PRgpet &forsRlef oo b PR nd BTkl ey O

Represent ati ve exanpl es include, but are not limted

to, nethoxy, ethoxy, propoxy, isopropoxy, butoxy,

e thdteroepelic ring or hHlhetsxgcysled Spuiptivg gaturagey g5 papapprated 3 to 7,

nmet hoxy; en e X . t ! P

e s ot APy Ik Gplalf L i S B slectd fom
%Qﬁﬁ@%‘bnae&&ﬂl & odygert ftom aldkot Isulphatiés) Refregpnesionieairhpyles include,
exanpl es include, but are not Iimted to, _nmethyl .

Ant s, not Haitpel toy pyele, RIRG, PRAMHBNC, ARG SR FHT 3l OXepine,

‘ o ot v, o di | ! o _
oo RN Rickin G iBte, ML (R0 or i Cotbinding
agMtated & partialigHyd@teduferinainiesnd tholile. car bon at omns.
Representative exanples include, but are not limted
to, acetyl, propanoyl, isopropanoyl, butanoyl,

Sv < b y , tl |n, || vi i
STy BAing o e oL B BIRHE, coBETNRREY o Aer M b6, orasa
"raardieay slyloxy! bnGityliagmiao"sia b aminedic groupuwsiat te 42 eatbon atoms, and
cycli ¢ hydrocarbon ?roup cogtain#q&ls to 7, possibly 5
{1 PsSERlY BHWNQEHE YT 2rovBptuch @5 # RNFIHL BBl es i ncl ude,
but are not limted to, cyclopropyl, cyclobutyl, WO
2004/ 060862 PCT/ F12004/ 000001 13 cycl opentyl,
C'Hallapea atoailtheans yhlodhe brominghBungrine anadinhe | i ke. A
"heterocyclic ring" or a "heterocycle" group is a
saturated or unsaturated 3 to 7, possibly 5to 7

ld | | i ] m compounds 1a
TERLRES) uhohfl QY0700 e Ao o comy
axydénndicompamdis@f thetdepéral staictire 2 Regrding he Schiomes 1 and 2.
exanpl es include, but are not limted to, pyrrole,
pyridi ne, pyrimdine, azepine, furan, pyran, oxepine,
tf}ie%iﬂgﬂﬁndst T4 SRy ke s%\h@s‘i’ie@%c&rbin%&@ INgsteblet, BRZPAIECS. Med.
tetrazole, or their correspondi ng ydrated or
Ghdn. 2009, 43y HTeH-EH 3dleri vatives, and the |ike. 10
"Aryl" as such or as a part of an "aral kyl ",
especially an "aryl |ower alkyl" group, or as a

Compounds of structure 2, with varying R2 groups and with or without varying
protecting groups PG, are synthesized according to known synthesis methods described
in the literature by for example Beausoleil, E. et al. (J. Org. Chem 1996, 61, 9447-9454),
Collado, I et al. (J. Org. Chem. 1995, 60, 5011-5015), Gershon, H. et al. (J. Org. Chem.
1961, 26, 2347-2350), Ho, T. L. et al. (J. Org. Chem 1986, 51, 2405-2408), Ibrahim, H.
H. et al. (J. Org. Chem. 1993, 58, 6438-6441), Overberger, C. G. et al. (Macromolecules
1972, 5, 368-372), Pyne, S. G. et al. (Tetrahedron 1995, 51, 5157-5168), Sanno, Y. et al.
(Yakugaku Zasshi 1958, 78, 1113-1118), Van der Werf, A. et al. (Tetrahedron Lett. 1991,
32,3727-3730), Wei, L. et al. (Org. Lett. 2000, 2, 2595-2598), and Wistrand, L.-G. et al.
(Tetrahedron 1991, 47, 573-582).



part of an "aryloxy" or "aryl am no" is an aromatic
group with 6 to 12 carbon atons, and is possibly a
woeaoymskt ¢ aryl group, such as a phenyl gr oupPCT/FI2004/000001
"Hal ogen atonf means chl orine, brom ne, fluorine or
iodine. 15 In general, the f npounds of fornmula (I)
can be synthesized starting fromconpounds 1 a and |Ib
%nﬂ conpounds of the general structure 2 according to
€ 1 and 2. The conpounds la and I b are
synt hesi zed according to Noteherg, D. et al. (I Med.
20 Chem 2000, 43, 1705-1713 npounds of structure
2, with varying RZ group®i i Hor wi t hout varyi ng
prote ng groups—PG~ are syntheki zed E@é&g}lingto
kn|9vvn te)gqsis nmet hods destTri be in the Nter Q Q
npl e Beausoleil, E. et al. (J. Og. i
61,09447-92584), 25 Collado, I. et al. (J.

bg.
Chem 1995, 60, 501™5015) r% H_8e=al . (3.
Org. Chem 1961, 26, 2847: ON T. L. et al. (J.
Org. Chem 1986, 51, 2405-[2408) Ibr%?nm H H et al/

(J. Org. Chem 1993, 58, ®438-©441), Overberger, C. G
et al. (Macronol ecules 1972, 5, 368-372), Pyne, S. G
et al. (Tetrahedron 1995, 51, 5157-5168), Sanno, Y. et b
al . (Yakugaku Zasshi 1958, 78, 1113-1118), Van der
werf, A et al. (Tetrahedron Lett. 1991, 30 32,

3727-3730), Wi, L. et al. (Org. Lett. 2000, 2,
2595- and Wst rand, L.-& et al. (Tetrahedron
Wﬁé - SSM 2%(%4/ 060862 PCT/ Ff2gO4/ OOQQ% OH
che O YL A O OMBbra

OQaHCRB OOb HO\bo o]

Scheme 2
R2 R2 R2
[ [
N Opg =~ pc Opg ™™  pe™ OH
0 o) o

R2 b R2 Q b R2 Q
N
R1-N o —— gV NNgs = N R3
o] o) o]
1

The reactions in Schemes 1 and 2 can be of the following types: a) formation of ketones
from aldehydes and organometal reagents such as Grignard reagents, b) formation of
amides from carboxylic acids and amines, and c) deprotection of protective groups such

as esters and carbamates. All of these reaction are well known in the field of organic



10

15

20

25

30

bRL\ OB c RLAOH OOOOOO 1b Schene 2 R2 C R2
CR NHOPGPG-NO PG- PG-NOH O0O 2bb
WOR200RB608RL' N O PG PG N NR3 |co 1c R2 b R2 bPr&2FRb4@60001
RI-NNREB HVNR3 OO0 O 5 The reactions in Schenes 1

and 2 can be of the follow ng.types: a) formation of
ketones from al dehydes and organonetal reagents such
B nard reagents, b) formation of am des from

& ?Bﬁ?%ilc aci ds and am nes, and c) deprotection of
protective groups such as esters and carbanates Al
of these reaction are well known in the fie

f
diog thei fornndion0i 4y s 8 2hempourde af hedomaula 115 any suitable,

gem St {ﬁca&ly afgﬁggpagb qm- b'(a?e'j"ca%fbeausség,ltsggl? ¢ B di@toric, hydrobromic,

@U@hﬁﬁ@ %b!gﬂ@hh Yr AR6S i dJran dedMicOdcid)36¢h Soelieadia ,@ilopionic,
such rochl ori c, hydrobrom c, 5 sulphuric

pn@sxphoglmlwr laptic, maleie.gnalonigy tarkaric cijani famans.danethaspulfgic, p-
?t&%ér}ecsu?@g} gé)otr 1C aglti atc's%gli %yr salts %Jfl%%%h& amh?cs{léti:as aspartic and

rtaric,

phithanesid. fSQ[thl@le 11{br%dniﬂ lblﬁéwars Ubf exunfmlégnﬂe alkalq),relanh alkaline metal
acid, as well as salts with am no acids, such as
DE Iggmgqn@urg dgdroxides and carbonates, as well as organic bases, such as organic

amines, for example trialkyl amines, pyridine etc.

It has been found that the presence of the substituent R, in compounds, wherein X is N
and the dotted line in the formula (I) represents a single bond, and the presence of the
double bond represented by the dotted line in the formula (I) in compounds, wherein X 1s

C, result in increased inhibitory activity.

The novel compounds according to the invention may be used to treat any condition,
which responds to a treatment with a prolyl oligopeptidase inhibitor. The compound
according to the invention can be administered for example orally, parenterally, topically
or rectally by means of any pharmaceutical formulation useful for said administration,
and containing the said compound in pharmaceutically acceptable and effective amounts
together with pharmaceutically acceptable carriers, adjuvants or vehicles known in the

art. The manufacture of such pharmaceutical formulations is well known in the art.

Thus the pharmaceutical composition may be in a dosage form suitable for oral use, such
as tablets, capsules, liquid dosage forms, e.g. as suspensions, emulsions, syrups etc. All
such formulations are made using per se known formulation techniques and carriers,
adjuvants and additives. The compounds according to the invention may also be
administered parenterally, e.g. for infusion and injection, for example using aqueous or
oily suspensions, emulsions, or dispersions containing the active agent in combination
with conventional pharmaceutically acceptable excipients. Formulations for rectal use are
e.g. suppositories containing the active agent in combination with carrier substances

suitable for rectal use.



10

15

20

25

30

glutam c acid. Suitable inorganic bases are, for
exanple, the alkali, earth al kaline netal or amoni um

whyarnozisdes and carbonates, as well as organi CPOBEERS8(4/000001

such as organic 10 ami nes, for exanple trial kyl

am nes, pyridine etc. It hasybeen found that the
presence of the substituent i n conmpounds, wherein X
is N and the dotted line in the formula (1)
represents a single bond, and the presence of the

dgiehh@ang db&o s eiedo BYpatidit iinddded tlehthgent will Rery depending on
formula (I) in conpounds, wherein Xis 15 C, result

ithe bottyrvecightqnil age oi the pytient:the parjiculatrondiins) bengnipratade as well as

cordin the j.nventi -A0Y:
T 68 BB B REE EpbE TG in e
Prypladlly @ldogep erin thaveal ushidaitdiging 0Xemg copgiaygically 0.1mg to 500
according to the invention can be adpministered . fo
ERGAACEVE RZANt {0 boadnaintsisred | {0 3 Hss dail yos s suitable 4o most
gmqggéps of any pharmaceutical fornulation useful for

al"d adm ni stration, and containing the said conpound
i n pharmaceutically acceptable and effective anmounts
toget her.  with pharmaceutical ly accepta Ie.cakriers,
ddiedolewiag sxarpiss Hlusuatg fsdnvriionyathoyt imitifgdhe same in any way.
manuf acture of such pharnmaceutical fornulations is
wel | known in the art. 25 Thus the pharnaceutica

BPNERAL SYNEYESE PROCEDVRES f orm suitable for oral

use, such as tablets, capsules, |iquid dosage forns,
e.g. as suspensions, emulsions, syrups etc. Al such
FRGINE A PR RE&rd e abgilifd vART ESIEMISNeNRg b PidReba MAT LCQ

tecﬁﬁlques and carriers, adjuvants and additives. The13
auagropold Soratapmdssapettoomdter dquippad wath amgiSIaberse daecoupled ~C

adm ni st ered parenteral e.qg. far infusio
A Bpro s resine BkegAinr SHL Seiet3iyet {458 MHz for *C)
SRR AN 408 EHE R RRer (960,61 VBRE G I @YSCORN Whdthddd ab BSlvent and

active agent in”conbination wth conventional
phemimat sufts aralekyressed épppibirelagyaciogeteanashylsitanmab sntpopalsstandard.

for rectal yse ar . 0. suppositori ai_ni

(mStGs e R SRV ihia DR A L0 Pl 2
SHéthanes él&ﬁeﬂt@l%@iysé@ﬁ AlVReRIOM £fQ862nts were of commercial quality
PCT/ F12004/ 000001 16 The therapeutic dose to be given

tapd avepapureiad if neasesady followingstansard mip¢gduresr orae peeraiedipte

on .the hody ight and age.of, the patient. the s
p A e ar i e A peLn B SRt Fbyraltl opygg m St
NRORRTaSH, Ta0MaRES Witktd QitableRBieAl € easily determ ned by

a person skilled in the art. 5 Typically a dosage form

for oral use containing 0.01 ng to 5 g, typically O.

e S0 Ry B S S sbopen -
ene-carboxylic acids
A solution of 2-formyl-cyclopent-2-ene-carboxylic acid (1.0 mmol) in anhydrous diethyl
ether was added to the alkyl magnesium bromide (prepared from the corresponding alkyl
bromide (2-4 mmol) and magnesium (2-4 mmol) in anhydrous diethyl ether using a
crystal of iodine as the initiator) at rt. After 2 h the reaction mixture was poured into cold
saturated NH,4Cl. The solution was made acidic with hydrochloric acid and the product
was extracted with dichloromethane. The dichloromethane layer was dried and

evaporated.
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purposes. The foll ow ng exanples illustrate the
invention without limting the sane in any way. 10

WOEENERAIS6SYNTHESI S PROCEDURES Posi tive i on masBCERROM/@0001

were acquired with ESI-Ms, using a Finnegan MAT LCQ
quadropol e ion trap nmass spegjronmeter equi pped with an
ESI source. Decoupl ed 13C 15 NWR spectra were recorded

Piofedtsy 8 P05} RESRANE S 2l iy Pl carboxyiic

h3fds, CDCl1l3 was used as solvent and chem cal shifts
are exiressed in ppmrelative to tetranethylsjla

iDimethyh puléexdrm@r immodows added e aspingan of gxglyl el Fle0-1.5 mmol)
ISR Bafy 00 bf S0 MERENS Bl SSobBh BPTE hdary s

@fclopeed-@ieddartspxalic hoid (RO nanel) wediehlpromdthae (2 fml) was added. The

necessary follow ng standard proced es. So ) .
irpRcEPAER K e Wanhpllsrdite repqton ! b angp .ﬁ Stlifus aliezpigthyl amine (4-6

%bp :“g“g ﬁaa‘aj !—Fﬁé% E Wr"gﬁgﬁﬁ‘g E'FEQ F dﬂelﬁ'a{ LgPeC Bbre it was

Rilowed tr warn tdienﬁfeairgqjﬁoplm.‘iel was Extractadwitle §i% NafOH. The aqueous
2-(1-hyd |.kyl '
EP@%‘%?SW%/? ég«ﬁ(q)jqc?(gﬁ ¥Vbt¥1 hyg chloric ac1?i g %hee}?rgdl(l:c{;rl gv%(s) )éXtrzlrc?ed with

I
{111‘?6 r ous e(fém ?naﬁ@ Qﬁéﬁ“eé 9{12& ?ﬁdeéx;apgra@@ ) in

nagnesrunrbronrde (prepared fromthe correspondlng

aI kyl ‘H’gr§:0 é,qprg[: uel ) andpi?gg;;‘%“&? a. ca% uégcld with

\kgealb 'Jh'l @) at rt. After 2 h the reaction mxture
oured 1nto cold 30 saturated NH4Cl. The sol ution
vlhsalqydd:hkmlrecﬂl .6 mnolh \May dddedtb ersplutign pf theredrbokelipead (@ mmol)

srabaE RSt Wl SUUSARRLIRAE 0 ot bppetpamine 1
%91%/09 SO86 ZmbfeTis R0 %QQ@QQ@I oftfifllbREEE Ridsali@ELS.3/mmol)

procedure for synthesis of
2nd dhd aroipe|(bpent mnadheascaddedyhdre aﬂqdh@@a@rqmnﬁgture was allowed to

et g et e iR St o RaHa AR A Rt

s%&ra@ed NhtesindlsaniFhiBd Nas@OL! rr@@dleﬁloi?mﬁéchzmeqih@sefwad &36d)and

5 cycl opent - 2-ene-carboxylic acid (1.0 mmol) in
divepdratednet hane (2 ml) was added. The

Procedure D: Procedure for hydrolyzing a methyl or ethyl ester group

Lithium hydroxide (1.5-6.0 mmol) and carboxylic acid ester (1.0 mmol) were dissolved
in a small volume of water-methanol. After the reaction was complete the solvent
methanol was evaporated and water was added. The aqueous phase was washed with
dichloromethane. The aqueous phase was then made acidic with hydrochloric acid and
the product was extracted with dichloromethane. The dichloromethane phase was dried

and evaporated.

Procedure E: Deprotecting a Boc protected amine
The Boc protected amine (1.0 mmol) was dissolved in dichloromethane (5-10 ml) and
trifluoroacetic acid (2-4 ml) was added at 0 °C. The reaction was stirred at 0 °C for 2 h.

The solvent was evaporated, yielding the trifluoroacetic acid salt of the amine.
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reaction m xture was allowed to react for 1 h at -80
C, where after triethyl amne (4-6 mmol) was added.

wabe4nemeti on m xture was stirred further 5 ni PCBEFI2080000001

C before it was allowed to warmto rt. The organic
phase was extracted with 5 %NaOH. The aqueous phase
was made acidic wth hydroch? oric acid and the product
was extracted with 10 di chl oronmet hane. The

di chl or onet hane phase was dried and evaporat ed.

RrecQRtE F: HydFesi df aR'Re&Igolipr coupling an anine

to a carboxylic acid with pivaloyl chloride Pivalo

daCeki(Hé ngrmob wns@m}edm@ sahp@ea of -a¢etyd compenddil .G In@o}/) in water-

car.box C.a triethy
RSO 16 BO3R Dt T reliBon el olchin) B AT d0min acrt.
ﬂ'ﬁ'e@@lv@ﬂt rﬂlethﬂi’lfdl wallevagoritbd® Dichlo@®meshand ahd) eatﬁﬂteml I@efClazvere added
or trifluoroacetic acid salt then 3.3 mmol

t2h@ therpheses(vierg sapatateghdihy dighloremetbane Rlee gagma@l}edtq%e with
trt.
RO ERrG S Rulond kel e ARE TR ST o

citric acid, saturated NaC and saturated NaHCO3. The
di chl or onet hane ghase was dried and 20 evaporated.

Fﬂree%hu e &€ opiesting)a cartioxylie;geid 4o 9 sarRpxyligacid amigde
oxgq%f%n%gv "?”8#51 %gg@yrﬁ%p;é'sgﬁue& PiHR-d 9 uagyhé a&@@ 0

i ¢ acl wer e |sso
Siimbl) aM@ trioteyl @inixe( 160 mimiianohydréds tetraliydeofumacat km’GA/aM'ter 20
conplete the sol vent 25 net hanolggps evapor.at ed and.

vRines A A P08 mbrmas adlrd bzl Upltadac frpstiomEREYr Y astirred at it
s

élitxbrcﬁdﬂ@dmeﬂtahe ghask wais ovastiddamich safimeted iNaH ©Oo bk ldaohéoromethane
phase was dried and evagorat ed. 30 Procedure E:
[B@ﬁ?eo‘t’%sctb?%@“%fl@@cevﬁl’@@@ ted ani ne The Boc protected

amine (1.0 nmol) was di ssolved in dichloronethane
(5-10 M) and trifluoroacetic acid (2-4 m) was added
dtroBediire theComacting n cacbxglic acidanstie o £cyaro @romp The

%%OQ%C%@%?&yﬁES%@T i@m%@%ﬁg%&%g&uuér{ gfo car%%g(()e/flc acid amide
g%/xﬁﬂa%ﬁ%é %&%Jamlﬂpggprﬁﬁl‘éﬁqﬂ b€hydroddtetk gﬂﬁif&aﬁf AR 2-3 h water

acetyl” group nmol ) 'was added to a
K0 utl) was sfdedand ﬁte;ﬂolvcohwmvdpmted ‘Hotepidnewas tlisselved in

r,}}%ﬁ%gg{gﬂéggwet(ﬁgﬂorg@emzﬂee gcglgt?cﬁ:& Vlvgsnwas Séd S\’h":l h goe ‘% c]mc acid,
saturated NaCl and saturated NaHCOs. The dichloromethane phase was then dried and

evaporated.
PREPARATION OF STARTING MATERIALS

L-Proline methyl ester HCI salt
Thionyl chloride (16 ml, 220 mmol) was added to a solution of L-proline (10 g, 87
mmol) in methanol (200 ml) at 0 °C. The reaction mixture was refluxed for 1 h. The

solvent was evaporated, yield 14 g (86 mmol).

Boc-2(S)-(acetoxyacetyl)pyrrolidine
Ethyl chloroformate (3.14 ml, 33 mmol) was added to a solution of Boc-L-proline (6.46
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5 The sol vent net hanol was evaporated. Di chl oronet hane
and saturated NaCl were added and the phases were

wae@anaisezrl. The di chl or onet hane phase was washedr/8no&/000001

with saturated NaCl. The dichl or onmet hane phase was
dried and evapor at ed. Procedrge G Converting a
carboxyl ic acid to a carboxylic acid am de 10 Et hyl

f (L0 ) dd | ut i f
B30 B b o B0 P ben o
t) Qt OL) The reABiotPmdHSre tvlils sBRY@E 0RO PE T30 mi®) Then a dlethyl ether

er 20 mn 25 % NH3 (0.068 m) was added at -10 C.
'Shbltlpe af diagomethane(pecpaeed asedrdingdo Addrich Teshuica); %lﬂtetmﬂc{ewo from

ven of at ed,.and .th
TR D e AL eSS BRmitf o G Mol S d L He reaction
Wik RRE atnt RCSTheFeabtash Madieevas EHigedlatcD oC av®Et hawRere dfer the
phase was then dried and evaporated. Procedure H

@omen mm@reawe%leﬁcmﬂmué stieing a0 de avermghty Belgerg @gp ml) was

T B BV 5T R3S G T

/Evhla@t W drivdiang e(/éi)diﬁtedl )Thic Residieyiois@issotvet mamccbrcuf (30anl) and the
fter 2-3 h water 20 (10 m ) was added .and the sol vent

veabitien ayse strrediat RS Criox | Qjmin.ldhs repciion migiyrs Was evaporated. The

0
RSB STRRAR8 B AEGRL EARELIANS 5LV Wit
PEHCOF adl WakiCTBe efhiybadtiatdiplorowas backamhaaporates. Theproduct was
dried and evaporated, 25 PREPARATI ON 8: STARTI NG
SR MQaSILQ}P?@P‘iOB@PhﬁtWﬁW &died/-2moda| t  Thi onyl
chloride (16 m, 220 mml) was added to a solution of
L-proline (10 g, 87 mml) in nethanol (200 m) at O
GYNTHESES OF THE/PRODECTCOMPOUNES for 1 h. The 30
sol vent was evaporated, yield 14 g (86 mmol).
Boc- 2(S) - (acet oxyacetyl ) pyrrolidi ne Ethyl
m[\,ﬂf pate (3.14 m, 33 mml) was added to a

Ion of Boc-L-proline (6.46 WO 2004/ 060862
PCT/ F12004/ 000001 19 g, 30 mml) and triethyl am ne
(ﬂgmzsxlcarb’i%dym@cmmnwkmdrcamoﬁyﬁb aoldyidethyliester (100

-20 C. The reaction m xture was stirred, at

-20
Dieyotznylenmodinids (3 0digsd #§mmael) sis addndjeasalugion of cyclopent-2-
% : Z%IEICQ‘}E)?VI5chch%1?th)§‘%§9{@'6§% 59 AN 6th ) PEARES b2 m1, 14.8

Mnﬁﬁt)hb&drd\k—ybbﬁzfoﬂ@db—(&(ﬁﬂge meSuhxﬁolr)aml thietifyd ashing (2307 ml, 14.8

nmol ?) was added to the reactio
mmol)‘in acetonitrile at 0 °C. After 30 min the reaction was allowed to warm to rt and it

was left at rt overnight. The solvent was evaporated and the residue was dissolved in
dichloromethane. The dichloromethane solution was washed with saturated NaHCOs,
saturated NaCl and 30 % citric acid. The dichloromethane phase was dried and

evaporated. Purification by flash chromatography, yield 2.58 g (9.9 mmol).

2-(Benzylcarbamoyl)-cyclopent-2-ene-carboxylic acid
The methyl ester group of 2-benzylcarbamoyl-cyclopent-2-ene-carboxylic acid methyl
ester (2.58 g, 9.9 mmol) was hydrolyzed according to procedure D. Yield 2.19 g (8.9

mmol).

2-(Benzylcarbamoyl)-cyclopent-2-ene-carboxylic acid (L-proline methyl ester)
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5 mxture at -20 C. The reaction m xture was stirred
at -20 Cfor 1 h, where after the reaction m xture
woae4loedss2 Wi t hout stirring at -20 C overni ght. PODIFI2e6¥000001
(120 M) was added, and the organic phase was washed
wi th saturated NaHCO3 and ®r- The organic phase
was dried and evaporated. The residue was dissol ved
acehic acid (30 mM) and the solution was stirred at
fﬂ@ € for 10 nin. The reaction nixture was evapor at ed.
chPylEABAH)-BRSopths 3 @hyestbbRylRtdid (22106, BtEmail) dnderoline

ution was vvase with saturated NaHCO3 and wat er.

thétehw (ladfeg, & 2mpredkwersggupied aetording topipesdared. Puriication by

Hagh oy i e B T £ BT GV aNDS
15 EXAMPLE 1

2- (Benzyl car banoyl ) - cycl opent - 2- ene- car boxyl i c acid
nmet hyl ester Dicycl ohexyl carbodiimde (3.06 g, 14.8

TR L i e,

MR nethyiesey groaﬁloﬂe-(ﬁémzﬂZaﬂbhmoﬂcH-c@clﬁpmit)z ene- carboxyhc ac1d (L-
hydr oxybenzotri azol e éz 27 14. 8 nnnl& and trjeth

areline methyizester) amide .64 80f4 mmplbw Bfirelyzedeacgprdingto procedure D.

?ﬁ%ﬁh?gﬁgr&?‘?) reaction was allowed to warmto it

rt overnight. The sol vent was
evapor at ed and the resi due was dissolved in
di chl or onet hane. The dlchloronethgne sol uti on was

vadtcaaylspihamopsyslopen kdoesarbexylic agid-h-prolylamidg amide)
. _ d
T
)caﬂiodyli’c &ftd (2.3Dg,%.8mmigl) as the starting material. Purlﬁcatlon by flash

2- (Benzyl car ba cl opent - 2- ene-car boxylic acid
Theemaip#pph yegtegi% g.g % b

2- benzyl car banoyl - cycl opent - 2- ene- car boxyl i c acid
methyl 30 ester (2.58 g, 9.9 mmol) was hydrol yzed
de(cBBndylngrlimqyflbq&thpent-ID-en‘dJ}oai”bb)@lm 9cx§ 2(8)- Gyanumh)olidine amide

(2P_E€(, Ben l [ DANO ﬁ %Q{ﬁé% ogﬁg g-d% a%l%?ﬁ clyclzl%pg % 2-ene-
P%oﬁ%ﬁ@%ﬂ 20000 midlamARI(98 g, 6.8 mmol) Purification and separation of
zyl car bandyl ) - cycl opent™- 2- ene- car boxyl i ¢ aci

(d2as]ldiecgner8 b9 flastodhroraatdgraphy,iyiedd ofieneyf] the sliaster¢omerg042 g, (0.37
') were coupl ed according to procedure C

8.9
BmeDi cation by
BC NMR: § 25.22, 27.88, 30.00, 33.04, 43.43, 46.47, 46.76, 48.99, 118.73, 127.41,

127.64, 128.69, 137.80, 138.27, 139.45, 165.06, 173.96.
Anal. (C9H2,N;0; - 0.3 H;0) caled C: 69.41, H: 6.62, N: 12.78; found C: 69.51, H: 6.54,
N: 12.58.

EXAMPLE 2

2-Benzylcarbamoyl-cyclopent-2-ene-carboxylic acid 2(S)-(acetoxyacetyl)-pyrrolidine
amide

2-Benzylcarbamoyl-cyclopent-2-ene-carboxylic acid (0.86 g, 3.5 mmol) and 2(S)-
(acetoxyacetyl)pyrrolidine trifluoroacetic acid salt (prepared from Boc-2(S)-
(acetoxyacetyl)pyrrolidine (0.95 g, 3.5 mmol) according to procedure E) were coupled
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flash chromat ography, yield 2.64 g (7.4 mol). 5
2- (Benzyl car banoyl ) - cycl opent - 2- ene- car boxylic acid

wao 2enobisae am de The net hyl ester group of PCT/F12004/000001

2- (benzyl car banoyl ) - cycl opent - 2- ene- car boxyl i c acid
(L- proline nmethyl ester) amgde (2.64 g, 7.4 mmol) was
hydr ol yzed according to procedure D. 10 Yield 2.32 ¢

(6.8 nmmol). o s .

FCQEAIngG 9 ?9%9&5%9- Purificatigp by dlash ehamatogrphyy yield 9§28 (2.1 mmol).
L-prolylam de anmi de Prepared according to procedure G
usi ng 2- (benzyl car banoyl ) -cycl opent - 2- ene- carboxylic
2eBenzykatbamoylcy8lapent--ene-cattwxylie acid 24 Shehtydroxyacetyl)-
Purifjgcati on by flash 15 chromat ography, yield 2.3 ¢
P3rEeliding gmi

Zl‘h@: %ea;yg@aﬁ Bﬁ%&ﬂ@yi&bﬁ‘ahfb@ﬁﬂj?dcﬁyeﬂflz -eﬁabméyyud:aoa@z@

(S)-cyanopyrrolidi'ne anm de ~ Prepared accor

;ﬁmue@meeylwpmoln@n@arwe 69:57 gat barrngl) yag iazzqir@b@m? a@orm@g to

bgx | 6 .
GHORRR o aB S 8 P8l el B BB BorBlony, vt
fg)kgg}ggeégaﬁeﬂfi @ﬂét@&hh‘wr wg@cdo 88 nahel). of t he

SOIR 02503, TA DAY sh S, 4G 41 0G0, 6hg0,965 0%, 127,40,

1346451288 1952415 20 PN 053 BPEARZ0 265 o)

WIMan/Z%MMﬂﬂ* 6.62, N 12.78; found C. 69.51, H:
54, 25 12.58. EXAVPLE 2

Mér(ﬁiydfbaNM1 HeQ¢adqslelrit 670G i Ocls Do Xy#2; £ouadiCq 66.98, H: 6.86,

%i? acet oxyacetyl)-pyrrolidine 30 amde
e%z‘yl car banoyl - cycl opent - 2- ene-car boxylic acid
(0.86 g, 3.5 mol) and 2(S)-

acet oxlgﬁcetyl Ypyrrolidine trifluoroacetic acid salt
M 3from Boc- 2(S)- (acetoxyacetyl)pyrrolidine
(0.95 g, 3.5 mmmol) according to procedure E) were
coupl ed WO 2004/ 060862 PCT/ F12004/ 000001 21 according

OB A TI@Eb AR o A-cyRlupehi-2-@he-@ariukylit asid myirrelidihe gmigdy
yi el d

él%@rﬂﬂﬂa&b&wﬁsxﬂlon?mﬁ%%ﬁ%rngséWe%&b@m|1 Emgol)pnd pyrrolidine
%&%25 n(ll,q y.@rrﬁé}éﬁ%@etré/ LaupleqyarcE&}Jdln%'tQ %r&@hlﬂ% C. Purification by flash

chromatography, yield of the racemic product 0.39 g (1.3 mmol).

BC NMR: § 24.36, 26.13, 28.12, 32.75, 43.36, 45.93, 46.90, 49.50, 127.21, 127.64,
128.57, 137.55, 138.60, 140.05, 165.61, 173.22.

ESI-MS: m/z 299 (M+H)".

Anal. (C13H25N,0; - 0.2 H>O) caled C: 71.59, H: 7.48, N: 9.28; found C: 71.43, H: 7.55,
N:9.19.

EXAMPLE 4

2-(1-Hydroxy-2-phenyl-ethyl)-cyclopent-2-ene-carboxylic acid

Prepared according to procedure A using 2-formyl-cyclopent-2-ene-carboxylic acid (2.1
g, 15.0 mmol) and benzyl bromide (7.2 ml, 60 mmol) as the starting materials.
Purification by flash chromatography, yield 0.80 g (3.5 mmol).
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5 The acetyl group of
2- benzyl car banoyl - cycl opent - 2- ene- car boxylic acid

wQ@ e@preasaret oxyacetyl ) - pyrrol i di ne anm de (0. 82prgr/FRod/000001

nmmol ) was hydrol yzed according to procedure F.
Purification and separation ¢f diastereoners by flash
chromat ography, yield of the nore active diastereoner

HhenhapoaphPhlobnc ZndiitoaRvitadt, of °75, %%

D2( -18¢droty 8-phenyl le3®yl RéycldpdBt-Bone- &ﬁBoﬁ)&lc al:ﬁE(O% g, 1.1 mmol) was
174.21, 209.28. ESI-Ms. nmfz 357
(xittizedaeeerdinggo progedyre B Putifiation ydhish Fiuoma@qsranby, yield 0.074 g
032 ind C. 66.98, H 6.86, N 7.62. 15 EXAWPLE 3
éﬁ H??? ‘ar banoyl - cycl opent - 2- ene-car boxylic acid
pyrrol i di ne am de

BenziF car banoyl - cycl opent - 2- ene- car boxylic acid

ar!zmy/lmlopeah%fep«;rﬁar&onﬂh%cld Pyrradidige amidg

PO LRI Bl RBG Hetdid 818 LB thfiol and pymoligine
(@08, 6D ehmadl) G/eﬁﬂ:onged aacolﬂdmg Jo prbB@uM/B P&if2¢htidh by flash

26. 13, 28.12, 32.75, 43. % 90 4 50
chrometography, gield ofjthg r@?mlqm?d% 1?.3%8(

i 514 g 20 . gty

32980 f3088) 145.20,1146372, 172.83,995.4625 N. 9. 19. EXAMPLE 4

Hydr oxy- 2- phenyl et hyl) - cycl opent - 2- ene- car boxyl i
cESgéYIa ’Béstﬁé%r}Qd according to procedure A using

%«Ja?)f(ﬁglﬂ& @ym@mgcwh og. f%h@l 276117 i 7360, R 4.94.

starting naterlals Purlflcatlon by flash

chr omat ography, yield 0.80 g (3.5 nmmol). WD

Jo%a 82 PCT/ F12004/ 000001 22

2- Benzyl car bonyl - cycl opent - 2- ene- car boxylic acid

2- (1- Hydr oxy- 2- phenyl - et hyl ) - cycl opent - 2- ene- car boxyl i
Q-deHgd{dxy26phenyl- bhtylbmyc)lopm-z- 'cﬁrben{ylhmmﬂ ding to

&[r%}caged _rcgqrgi Pt%Ep'@é aL! oniln 2ff|0rmy -cyc oper:n% Pl (Pa%/dxyhc acid (2.1
g, 15 mmol) and 1-brom-3-phenylpropane (4.8 g, 31.5 mmol) as the starting materials.
Purification by flash chromatography, yield 1.31 g (5.0 mmol).

2-(4-Phenylbutanoyl)-cyclopent-2-ene-carboxylic acid
2-(1-Hydroxy-4-phenyl-butyl)-cyclopent-2-ene-carboxylic acid (1.31 g, 5.0 mmol) was
oxidized according to procedure B. Purification by flash chromatography, yield 0.39 g
(1.5 mmol).

2-(4-Phenylbutanoyl)-cyclopent-2-ene-carboxylic acid (LL-proline methyl ester)
amide

2-(4-Phenylbutanoyl)-cyclopent-2-ene-carboxylic acid (0.58 g, 2.3 mmol) and proline
methyl ester (0.37 g, 2.3 mmol) were coupled according to procedure C. Yield 0.64 g (1.7

mmol).

2-(4-Phenylbutanoyl)-cyclopent-2-ene-carboxylic acid L-proline amide
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5 2-Benzyl car bonyl -cycl opent - 2- ene-car boxylic acid
pyrrolidine am de

wQ@2@anamyt - cycl opent - 2- ene- car boxylic aci d (0. BdT/812004/000001

0.61 nmmmol) and pyrrolidine (0.051 m, 0.67 mmol) were
coupl ed according to procedu C. Purification by
flash chronmat ography, yield of the racem c product

Syt ds e oB obz- 4 %@&u'\f'%@y&fﬁ@ﬁ% e, bl aid (L-

SlirkAnethpiostB) anlidd (864 g 18P mirol) Wa2hyiBolyz&backtbrding t dure D.
? : :et 7 S%? I\/H-I(—|)+ gAnal ()C18H2}:?1&N%2) cgl clr nz-lg 0 procecite

7i6et310)5&g(176wnolm 4.94; found: C 76.17, H 7.69, N
4.94. 15 EXAMPLE 5
2- (1- Hydr oxy- 4- phenyl - but yl ) - cycl opent - 2- ene- car boxyl i

?cmen?nﬁnaﬁeﬁ)-aya@pamgema%mﬁ%m B-pﬁ)l)flﬂmnde amide
cycl opent - 2- ene- car boxylic ac )’5?)1 15
C

rﬂmaye orxhrtat@mr@c ey psing pd Arphenylkutano .wlqﬂ%Q-é‘-ea%

Ecﬁxﬁ)gzig?%%érlg ﬂ e Aerﬁ{g% {O%ﬁ% Q,gfiz* Er%élﬁno t%ﬁn@ Yndtd: 23 Purification by

Z}aéﬂclﬂbﬁfa;dgbam@myld)(}.ﬂygtlozpﬁfmtoljz- ene- car boxylic acid
2- (1- Hydr oxy- 4- phenyl - but yl ) - cycl opent - 2- ene- car boxyl i
c acid (1.31 g, 5.0 mmol) was oxidized according to

&r @Cgﬁeglrygbtﬁangygg 'c%é{&@etn't(% %éycafri)@ﬂnlc%f@f'@‘) Q%Wrohdme amide
ZPréphreElmwdmg tarpwde)iuxeﬁ hsipgP t(4-2>haqébnﬁmdyb)x%lclqpemez-dne-
(L-proline pneth ester)

SRy bOTSOPE Epide DO béamaobRusiiepHpe axbiogapration of
(éf?asgeé%&nn?% Pg ﬂ%fpéﬂroﬂ%gﬁgﬂil gﬁﬁgd PRI hetBRt cﬁﬁstérgorﬁzr 190 mg

were coupfFe rding to procedure
Y0Sbaufolp4 g (1.7 ol ).

RO E Lt 23008 bR 88T O thPE FoBARPBOOBAES 4400, 11831,

;1*2? 47e i‘zyé ,§5% 0K OHPl@AflO 145.86, 173.20, 197.84.

bhenyl’but anoy cyc opent-2-ene dar boxylic acid
(BSI-NI8 Ohizr38 7 0eMisi) 'est er) anmide (0.64 g, 1.7 nmol) was

(A{qa@o'ghéﬁ%@?&ﬁ;&% SRR 958947 B N8 b Coad®: 9a.28, 1. 7.53,

23:(AoPhenyl but anoyl ) - cycl opent - 2- ene- car boxyl i ¢ aci d
L- prol yl am de am de

EXAMPLE 6

2-(4-Phenylbutanoyl)-cyclopent-2-ene-carboxylic acid pyrrolidine amide
2-(4-Phenylbutanoyl)-cyclopent-2-ene-carboxylic acid (0.23 g, 0.89 mmol) and
pyrrolidine (0.074 ml, 0.89 mmol) were coupled according to procedure C. Purification
by flash chromatography, yield of the racemic product 0.21 g (0.69 mmol).

BC NMR: § 24.45, 25.68, 26.15, 28.07, 33.56, 35.19, 37.99, 45.82, 46.89, 47.84, 125.84,
128.31, 128.53, 141.80, 145.27, 145.39, 172.92, 198.28.

ESI-MS: m/z 312 (M+H)".

Anal. (C20H25NO,) caled C: 77.14, H: 8.09, N: 4.50; found C: 77.09, H: 8.30, N: 4.38.

EXAMPLE 7
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Prepared according to procedure G using
2- (4- phenyl but anoyl ) - cycl opent - 2- ene- carboxylic acid

wah2gmobisee am de (0.58 g, 1.6 mml) as starti NBCT/FI2004/000001

material. Purification by flash chromatography, yield
0.50 g (1.4 mmol ). 10
2- (4- Phenyl but anoyl ) -cycl open‘% 2-ene-car boxyl ic acid

18 Sh5 BRI Bl 82 BT anfinSRRL SR SERF eI bfer
42%@*6W[M%@Ewk}m%ggmﬁho BeunOic L& (3oyE, 1Q.3a6HbI)

L- prol yl am de am de Purification

dpetparep agroading to b, po xéuk 2@ éirer @hewy 139365511 2405-2408)) was

e CER AT HO
Zﬁecﬂl%cal@ﬂféﬁn A3314®),in 3dhRZousIdtrabhgdrofira® 4t 0 46. Pk reaction mixture
47.00, 118.31, 125.41, 127.84, 127.98, 141.10

a2 1ef at 4 %G ogenighte 3T12@solnengaaeva|es1am®n the regsipe gvas dissolved in

50l s RANRER BB 68 slfeplico, o

EXAMAbfheBphase was dried and evaporated. Purification by flash chromatography, yield
2- §4 Phenyl but anoyl ) - cycl opent - 2- ene- car boxyl i c acid

pyy 8631 ameD-ani de

2- (4- Phenyl but anoyl ) - cycl opent - 2- ene- car boxylic acid

(0.23 g, 0.89 mml) and 25 pyrrolidine (0.074 m, 0.89

erLS(R)\eﬁahypumreunamar)diemrt o procedure C.
Purification flash chromat Qgr aphy,

. d
rByeraredh m@m& 8)-5-0xg-2lV-Grsnpigrvearb ngl . ]&@EO%M methyl

Facts 5 Limdfully P3G gty 41 2318t 19 rac

102839 in héthafdl, unl®B4 2ith pieSiurdE Hydvernd gt Thé-bdlutiorB@as filtered

At E5Tte anggvaartgd. o gt teflash QR RErppigyIeH 0.90 € (5.7
6)060862 PCT/ F12004/ 000001 24

?rg%) -'5- Ox0- 2- [ N- (benzyl oxycar bonyl ) - am no] hexanoi ¢

aci d net hyl ester

e Pl Ibuangy R IO PO BB L Secor di ng o to.
P Ehoychrid e Fom CPny hanSRAIAEDS 4, ihmol) and
(throapba‘hﬁﬁ@c(@@#diﬂn 8.9tromAl)jiwasddded to a solution of the 5(R)-methyl-L-
proline ethyl ester trifluroacetic acid salt (prepared from Boc-5(R)-methyl-L-proline ethyl
ester (0.90 g, 3.7 mmol) according to procedure E) and triethyl amine (2.1 ml, 15.0
mmol) in dichloromethane at 0 °C, where after it was stirred at rt for 3 h. The
dichloromethane phase was washed with 30 % citric acid, saturated NaCl and saturated

NaHCO:;. The dichloromethane phase was dried and evaporated. Purification by flash
chromatography, yield 0.74 g (2.6 mmol).

4-Phenylbutanoyl-5(R)-methyl-L-proline
The ethyl ester group of 4-phenylbutanoyl-5(R)-methyl-L-proline ethyl ester (0.74 g, 2.6
mmol) was hydrolyzed according to procedure D. Yield 0.67 g (2.4 mmol).

4-Phenylbutanoyl-5(R)-methyl-L-prolyl-pyrrolidine
4-Phenylbutanoyl-5(R)-methyl-L-proline (0.67 g, 2.4 mmol) and pyrrolidine (0.22 ml, 2.7
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5 Technical Bulletin AL- 180) in anhydrous
tetrahydrofuran at 0 C. The reaction m xture was |eft

wa@tood/o@seyer ni ght. The sol vent was evapor at ed POTFLR20&4/000001

resi due was dissolved in diethyl ether. The diethyl
et her phase was washed wi th yater and saturated
NaHCO3. The di et hyl et her phase was dried and

PR Sy Eouplatileitnffe  Braolas £ B AR SRR SHigmasggranhy,
?Fé@mlﬁ%smeym}?{ogpar ed by reacting

S) - 5- 0x0- 2-[ N- (benzyl oxycar bonyl ) - am no] hexanoi
ac@mmw SIB?étlér 26.2%, 29.1% 26. 85,3289, 35.21, 46. 02 46.35, 54.28,

e [ mmol) with 10 %
%glg% E%%Q(géxﬁg)ﬁ nﬁ‘?ﬁg%gﬁsﬂ? l%ﬁogm pressure of H2
QWAL TCGH,sN e 0S0HA0) datcdves7 194, H318&3<3 N5 81830r fough CCaRiueH: 8.76,
and evaporated. Purification by flash chromat ogr aphy,
Wid-3#.0.90 g (3.7 nmml).
4- Phenyl but anoyl -5(R)-net hyl - L-proline ethyl ester
4- Phenyl but anoyl chl ori de (prepared from
&AMPBILID8t ancic acid (0.73 g, 4.4 nmmol) and 20
thionyl chloride (0.64 m, 8.9 nmol)) was added to a
sol ution of the 5(R)-nethyl-L- proline ethyl ester

Y Pﬁﬁ%ﬂ%ﬁ{)ﬂcﬁ(ﬁi 'npetlgﬁ g“f)’lﬁfﬁ E{.})r) ?gcse%%gyg Opyrrolédu}e
rmﬂhe)myliﬂltmbyﬂl-f(g) h&:th)ﬂ{lspdhne ((E23 g,lﬂ:i84 minme anld Z{S) (eectoxyacetyl)-
;(mrekdmt: tlv@sorng? é<a'd alt gxrcﬁhalaq%r fgorg. a?r’zs)%cgtogf’/ac@%[p%rmlidim |

09!?' 0p QTR cd%P%ﬁE c%?@@wgeggu%g%&i%go procedure C.

Ci d saturat saturate

d’lu@lﬁilcammnlnt fha&;hehmmas@gmﬁsz gielde@2hp 0.64 apuolat ed.
Purification by flash chronmatography, yield 0.74 g

(2.6 mml ). 4-Phenyl but anoyl - 5(R) - net hyl - L- proline
e
(Y Lol 2 (i droxyacetyD-pyrrolidine
(Pdepatedyaccrdng3o pmmdl)re\ﬁalslﬁg/@pmrwﬂmﬂatmwb&dﬁfmqhyl&-pr01yl -2(S)-
rocedure D. Yiel.d Q. 67 .4 ). . . . .
Recofprabur myiss @2y e ol sting meigripk Pifcation by fash
%th?ﬁaﬁ érgﬁﬁﬁ%}doﬂg X008y .L- proline (0.67 g, 2.4

pyfrolidine (0.22 m, 2.7 WO 2004/ 060862
ﬁh:rmom@ 69,000H, 2@53;&&383 2\8@6;332:8)4;;3!2&9) 3%eor4i. Wy 5830, 58.56,

)%rlégggéﬁgl%@gigm%% P &6, 35028 AR 968 gBNY-

ESI-MS: m/z 387 (M+H)".

Anal. (C2H3N204 - 0.5 H,0) caled C: 66.81, H: 7.90, N: 7.08; found C: 66.82, H: 7.83,
N: 6.83.

EXAMPLE 9

Boc-5(R)-tert-butyl-L-proline methyl ester

Prepared according to Lubell, W. D. et al. (J. Org. Chem. 1996, 61, 9447-9454), with the
small modification that the 9-(9-phenylfluorenyl) protecting group was replaced by the
trityl protecting group in the synthesis procedure. The major diastereomer was isolated by

flash chromatography.
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"3C NMR 8 20.51, 24.16, 26.21, 26.22, 26.99, 32.85,
32.89, 35.21, 46.02, 46.35, 54.28, 58.87, 125.80,

WA 28486086128. 52, 141.75, 170.69, 171.03. 5 AnaPCT/FI12004/000001

(C20H28N202. 0.3 H20) calecd C 71.95, H 8.63, N
8.39; found C. 72.14, H 8.7 N: 8.34. EXAMPLE 8 10
4- Phenyl but anoyl - 5( R) - net hyl ?_ prol yl -2(S)-(acetoxyace

?’%@%’%ﬁ'{bh%{ﬁp&z‘w net hyl - L-proline (0.23 g, 0.84

M phetAN skt Soup 3¢ Bb%mp@r«tywtyl IDpFolidk nthtig ester (1.14 g, 4.0 mmol)
trifluoroaceftic acid salt Br ared from
¢

Boas- 130l yzed @econding teprpryduse 14088 g B2 mmal). 0. 84
nmol ) according to procedure E) were coupl ed according
to procedure C. Purification by flash chromatography,

&J—S{R@-t&&bﬂq(li ﬁ%lmﬁrollaﬁe4 Phenyl but anoy|
prol yl -2(S)-(hydr oxyacetyl()1 pyrrolidine

FBcep%(RéderaékarmglmedO o dduneop andipygyolidine (0.27 ml, 3.2 mmol)
h i
(vgegrgt%(g )P)}ac ect%nﬁn rpr oﬁeﬁ'gxlte% P(u%tﬁgét%ry lLyoﬁés?chror?z}to%aphy, yield 0.87
@tmaglraterial. Purification by flash
SgEﬂomato raphy, vyield 0.11 (3% 29 mT}%IZg 20 13C N
OB 5280896 35 3395, b 35 Basnss, Wileats S6oi0s, 0100, 66.69,
4.30, 58.56, 61.27, 66.96, 125.88,
%ﬁ%Sé&’sﬁé(}% 141.66, 171.21, 171.33, 209.05.

ES1-NES: mYH3ZZSCi'M7FH)IVI+H)+ Anal . (C22H30N204 0.5 H20)

cal cd C 66. H: 90, N: found C H:
A ( 1@32@2@3%12@%@4_@ %94 863 ufound(’l 666 28 1 9.95, N: 8.57.

Boc-5(R)-tert-butyl-L-proline nethyl ester Prepared
according to Lubell, W D. et al. (J. Og. Chem 1996,
EXAMBIZTEQQ54), with the 30 small nodification that
the 9-(9-phenylfluorenyl) protecting group was

repl aced by the trityI protecting group in the

T

PXCktic habyikide 0.0 inl, 26 mrBol} wa Rldadao ta-sblutigh of therS¢R)- ree-butyl-L-
prolyl-pyrrolidine trifluoroacetic acid salt (prepared from Boc-5(R)-tert-butyl-L-prolyl-
pyrrolidine (0.25 g, 0.77 mmol) according to procedure E) and triethyl amine (0.40 ml,
3.1 mmol) in dichloromethane at 0 °C. The reaction was stirred at rt for 3 h. The
dichloromethane solution was washed with 30 % citric acid, saturated NaCl and saturated
NaHCOs. The dichloromethane phase was dried and evaporated. Purification by flash
chromatography, yield 0.17 g (0.65 mmol).

BC NMR: § 22.74, 23.17, 23.94, 24.08, 26.25, 26.29, 26.42, 27.61, 27.95, 28.12, 29.65,
36.62, 36.64, 45.97,45.98, 46.01, 46.31, 60.78, 61.81, 65.64, 68.18, 170.30, 170.46,
172.00, 172.02 (all except one carbon give double peaks).

ESI-MS: m/z 267 (M+H)".

Anal. (CsHz6N,0,) caled C: 67.63, H: 9.84, N: 10.52; found C: 67.79, H: 10.16, N:
10.68.

EXAMPLE 11

4-Phenylbutanoyl-5(R)-tert-butyl-L-prolyl-pyrrolidine
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The nethyl ester group of

Boc-5(R)-tert-butyl-L-proline nethyl ester (1.14 g,
wd204mpm36) was hydrol yzed according to procedp€EFDR004/000001

Yield 0.88 g (3.2 mmol). 5

Boc-5(R)-tert-butyl-L-prolylpyrrolidine

Boc 5(R) - tert-butyI-L-proIine (0.88 g, 3.2 mmol ) and

BBl Brmeted o sV GrO B T8 & 24 mmol) e
Cﬂ%ﬁ @qu v, 29dnBoBywagadded fo ﬁrﬁ@lhblon dﬁtﬁe BI(\IB tef$-butyl-L-

24.09, 26.35, 27.08, 27.59 28.38, 28.85,
480lybpyualidine trifrageticwidslt (prapared fam sté(&hterﬁwylﬂs prolyl-

ki1 53 S2P0EED dcpoMB o SRBLEPREAR) gl Bl 089 m, 64

8111531 ) in Bx6AMTbAeth@neld 0 °C The reaction mixture was stirred at rt for 3 h. The

Acet yl R)-tert-butyl -L-prol I-pyrrol i dine Ace
w@norr@éha{le phaseyyas “@slsedm*mb 0 Yosiirigrarids saiorateci N l%‘rﬁamrated

6, ARt ErbriRtENL pirase ag’ld)’iled W bx%e'aerﬁcatlon by flash
USroaceteoacrd s W par e ‘%

&hﬁorﬁz(t&’grapleytyrdlwoﬁllgl(ipnﬁﬂnyl) pyrrol i di ne (O 25 g,

Q,77 g mcedure E) and t %/
rﬁhEMBoSzé% 2. 0%@ 824926k 2P 390 2647 r%‘}lo%@ﬁa% %2892, 29.60,
Th a S I t T

O SR He RS o, S BRI 46,17, 6082, 6099,

o7, 6384 urZt B 13B8H, 12855 528.3@1188.51 NSN3 14 TS, 142 03 170.34,

di_chl oromet hane phase was dried and evaporat ed.

PP é?ﬁ?%rﬁﬂ)%fl ash chromat ography, yield 0.17 g

g‘g,qq MR 8 22.74, 23.17, 23.94, 24.08,
2@1%8“@?9@( )Z:'Z 27.61, 27.95, 28.12, 29.65, 25
b AC,364840, 462 BIZO) diicd8; 734&40192&751\817 496®oui’lﬂc 73.91, H: 9.35,
61 81 65. 64, 68.18, 170.30, 170.46, 172.00, 172.02
( %xcept one carbon give double peaks). ESI-Ms: mz
267 (MrH) +. Anal . (C 5H26N202) calcd C. 67.63, H
9.84, N 10.52; found C 67.79, H 10.16, N  10.68.
IXANMNPERE211 4- Phenyl b

utanoyl -5(R)-tert-butyl-L-prolyl-pyrrolidi ne WO

2004/ 060862 PCT/ F12004/ 000001
4-Phenylbutanoyl-5(R)-tert-butyl-L-proline methyl ester

4-Phenylbutanoylchloride (prepared from 4-phenylbutanoic acid (0.76 g, 4.6 mmol) and
thionyl chloride (0.50 ml, 6.9 mmol)) was added to a solution of the 5(R)-tert-butyl-L-
proline methyl ester trifluroacetic acid salt (prepared from Boc-5(R)-tert-butyl-L-proline
methyl ester (1.1 g, 3.8 mmol) according to procedure E) and triethyl amine (2.1 ml, 15.3
mmol) in dichloromethane at 0 °C. The reaction was stirred 4 h in rt. The
dichloromethane solution was washed with 30 % citric acid, saturated NaCl and saturated
NaHCO;. The dichloromethane phase was dried and evaporated. Purification by flash
chromatography, yield 0.73 g (2.2 mmol).

4-Phenylbutanoyl-5(R)-tert-butyl-L-proline
The methyl ester group of 4-phenylbutanoyl-5(R)-tert-butyl-L-proline methyl ester (0.68

g, 2.1 mmol) was hydrolyzed according to procedure D. Yield 0.58 g (1.8 mmol).

4-Phenylbutanoyl-5(R)-tert-butyl-L-prolyl-2(S)-(acetoxyacetyl)-pyrrolidine
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27 4-Phenyl but anoyl chl ori de (prepared from

4- phenyl butanoic acid (0.39 g, 2.4 mol ) and thionyl
w@bdoansmse2 (0.21 m, 2.9 nmol)) was added to a BOI/ERDEWD00001

of the 5(R)-tert-butyl-L- prolyl-pyrrolidine

trifluroacetic acid salt (prgpared from

Boc-5(R)-tert- butyl L-prol yl~ pyrrolidi ne (0.63 g, 1.9

P B BRI AR g oo
1id28 nﬁﬂ%&b‘i&tl&\@&d silt (preghradt frorh Boor2(8)-(acetdkgacetyl)-pyrrolidine
I chl or onet hane phase was washed with 30 %-citric

40i58 g, éétmmat)@gcq@mg teprgcednre Exwere conplada@gcorqyiag to procedure C.

e R T
(1.6 nmmol ). 13C NI\/R 8 23. 90, 24 09, 25.92, 26.18,

26.34, 26.78, 27.41, 27.68, 27.93, 28.12, 29.60, 10
AoPlrenyllyatanuyl -5(R)gert-batylb-prolyl- 2¢5)-(hgduexyacelyly-pyrrolidine

s a8y A5580015, 0o BITE BR300 S 1y

Iéélet(ﬁ@acelﬁli pORolidid® (033D g, 0160mbid]) db%Bur@9 matédial? Burification by flash
“MB: nlz (C23H34N202 0.2 H20)

@arcmatqgrarﬂy s'wldﬁg@ﬁ@(%ln}mﬁ 49: found C 73.91, H

& 29.1
F?eMnylﬁz 3%0251125(25%@ ()Lfﬁr _%§t76 27_15rzg|57n%7 82&18 06,28.07, 29.15,
asmc 3201483 '5339‘95“3591\4338594& 86. Sﬁe46(fpi)r 4639 06D .44, 6m63 61.24, 61.30,
4- phe but anoi ¢ aci d

' I
G P80 e 50 6O, B3 vt 91 A2 oaatiod 0 d0s YA S 64,
£ I t
SALETEI R TR Bl PO 1 s R e, oot
-MSR)a/ztm(Nb'rtH)yJ -L-proline nethyl ester (1.1 g,

e, st ™ ol 5P9) FLCCRT B R4 RE et Bl RT3 .08,

rl@qplyj on was stirred 4 hin rt. The 25 dichl oronet hane
sol ution was washed with 30 %citric acid, saturated
NaCl and saturated NaHCO3. The di chl or onmet hane phase

mﬁ@@g Snd evaporated. Purification by flash
ddphy, yield 0.73 g (2.2 mol).
4- Phenyl but anoyl -5(R)-tert-butyl-L-proline 30 The

nmet hyl ester group of
Bepzpiegimmeyl SER)-ErRyutybLtpivlylypyrioliding i ne net hyl

‘é?t S uisPiate @il 4 Saam él) i gﬁﬁ;ﬁf D bftioR 7 Ue S R rdPbutyl-L-
HrbiRmbthyt RRe i flioietit 8¢l sAY (ﬁﬂapa|1=e@ﬁ&h)ﬁcczi(ﬁ)-térﬁﬁﬁfypﬁ-prohne

yacetyl)-pyrrolidine
methyl ester (1.46 g, 4.5 mmol) according to procedure E) and triethyl amine (1.9 ml,

13.5 mmol) in dimethylformamide at 0 °C. The reaction was stirred 3 h in rt. The
dimethylformamide solution was poured into ice-water and the product was extracted
with dichloromethane. The dichloromethane phase was washed with 30 % citric acid,
saturated NaCl and saturated NaHCOs. The dichloromethane phase was dried and
evaporated. Purification by flash chromatography, yield 1.24 g (3.5 mmol).

*C NMR: & 23.90, 26.34, 26.84, 27.54, 29.32, 36.46, 44.96, 46.16, 46.33, 62.56, 66.51,
127.07, 127.41, 128.54, 139.56, 160.29, 171.54.

Anal. (C;;H3;N30;,) caled C: 70.55, H: 8.74, N: 11.75; found C: 70.72, H: 8.85, N: 12.08.
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WD 2004/ 060862 PCT/ F12004/ 000001 28
4- Phenyl but anoyl -5(R)-tert-butyl-L-proline (0.58 g,

wa 284m0m86) and 2(S)-(acetoxyacetyl)- pyrrolidi PET/FI2004/000001

trifluoroacetic acid salt (prepared from

Boc- 2(S) - (acet oxyacetyl ) - pyrE%I idine (0.50 g, 1.8

mmol ) according to procedure wer e coupl ed

mﬁo‘ga to procedure C Purlfication by flash
4phy, yield 0.30 g (0.64 mml). 5

4- Phenyl but anoyl

-5(R)-tert-butyl-L-prolyl-2(S)-(hydroxyacetyl)-pyrroli

(Bacé(Sanniwldd-pmlbmﬁhyﬂgestem procedure F using

bbrtolardetyn .t St (@b g 8948, ol -49) Purifcation

ShitHolut aﬂﬁh "tﬁead tE26ibhérs 67 laSHIcHRYmblogBdphy. Thi d 1ds th
i 1r oma%%gr apg ;?Se T 26?9 a( oc 61mm%%lﬁi)ib - 1381‘006 ure y1e s the

ﬂ&ssmast@somgr asaBe &zthe z@m@rocmt 76, 27.15, 27.57,
27.82, 28.06, 28.07, 29.15, 29.43, 33.01, 33.79,
34.97, 35.24, 36.43, 36.53, 46.50, 46.79, 60.44,

G0PRehyIfitag dyl-53)-RfdthylGSpPolinet@hAQste®6. 97, 67. 08,
125.77, 125.91, 128. 3% 28, 33, 128.49, 128.865,

Mhe@ylbutagnxlcbtpndg_ Qmep%@ed frgm 4@g_hen11'bgta1pq1c aqu4(134g g, 8.6 mmol) and

AeBatseigatls g2 17 ) enff &gl bA ety QIR 39 metny1-

BrSiie dtipy RetefirifbPodetic 4did ShlhPBrepafdd ffont BocEKB'}M?étEleBp?d]me ethyl
Benzyl car banoyl -5(R)-tert-butyl-L-pral yl-pyrrolidine
Bétﬁtz// $%g>c7y%m<é) aqgorskingyo, prqceslumﬂ and (aethylraage (40 @l 28.7

%1%%18%) 1? fic (or&ggth logy gh ﬁa@gtﬁ{égrﬁeh ek Pitle

uroaceti c acl repared from

B@dh-l&()ﬁ)etliaﬁé phdze twas Washh“dcxinlt}nﬁo ‘thﬁtydeu&stxtarate(d]Nd@l apd saturated
4.5 mmIT)h accordi ng to procedure and triethy
e

(NaHC@4. The diehdpramsinpng phage was dgied Wﬁp@éteét Pw%aﬂ% Ey flash
' The 25
&%ﬁ%ﬁ%@ﬁﬁﬁ%ggg% %t F%ﬂr]lgl\?vas pou?ed into i ce-water

and the product was extracted wth dichl oronethane.
The di chl or onet hane phase was washed with 30 %citric

AcPhenylbutapey: §)-rasthyldnpraliie r at ed NaHCO3. The

SIS 0P R R S 0y pRRRRE ) e 13455

(18mb1) s lhy drolyxed hbdRrdifig R3proGdusD 3% el 5.36 4, (4 9mma)).
29.32, 36.46, 44.96, 46.16, 46.33, 62.56, 66.51, 30
127.07, 127.41, 128.54, 139.56, 160.29, 171.54.

4-Phenylbutanoyl-5(S)-methyl-L-prolyl-pyrrolidine
4-Phenylbutanoyl-5(S)-methyl-L-proline (0.67 g, 2.4 mmol) and pyrrolidine (0.20 ml, 2.4
mmol) were coupled according to procedure C. Purification by flash chromatography,
yield 0.64 g (2.0 mmol).

BC NMR: § 21.72, 24.15, 26.25, 26.51, 26.54, 31.72, 32.99, 35.11, 45.87, 46.22, 53.72,
58.06, 125.76, 128.26, 128.64, 141.95, 170.53, 171.70.

Anal. (C0H2sN;0, - 0.2 H,0) caled C: 72.34, H: 8.62, N: 8.44; found C: 72.08, H: 8.86,
N: 8.55.

EXAMPLE 15

4-Phenylbutanoyl-5(S)-methyl-L-prolyl-2(S)-(acetoxyacetyl)-pyrrolidine
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Anal . (C21H31N302) calcd C 70.55, H:. 8.74, N 11.75;
found C 70.72, H 8.85, N 12.08. WD 2004/ 060862

weOsed@en4/ 000001 29 EXAMPLE 14 PCT/F12004/000001

Boc-5(S)-nethyl -L-proline ethyl ester Prepared
according to Collado, I. et % (J. Og. Chem 1995,
60, 5011-5015). Purification” 5 without separating the

raee] frerane prese i € PP B P A8 ey TALS RURFEFBfctine 0.0
Y, Q%Liﬁﬁlog ohd Ehﬁ)f(%é&é%biﬂl@&?ﬂb pHirSidifetrtlordachti®hdia @ale@beﬂared from
ester henyl but anoyl chl or i de éprepared from

Bask{S) (doetoayasetyDapyiredlidine40.6§ g, 8.5gnmab [aycesdiag ta procedure E).

aorBEaqn e fishPeras St it OB RLntiERY ot er ©

trifluroacetic acid salt (prepared from
Boc-5(S)-nethyl-L-proline ethyl ester (1.85
rﬁthgnyéhlct@nwlné(&anﬁhwbbmmlylﬁls)amdmxy@myl) na/mr@ieime

rPég)Ca{eFH %ccg\fglén%&o%ceeg ri? 195'119 h‘l‘ ?fl@d}ﬁh&ﬁ'@?’l- {‘% Qnén l-@ﬁré)lyl-Z(S)-

RSk yhestyl\Vpshrekidine ((hz63g> (% 1Cinirioll as aGirting ﬁqatet:lﬁlal’ﬁfiﬁ&hﬁh by flash
and saturated 15 NaHCO3. The_ di chl or omet hane phase was

dhreseptagrapiy skt @d &4.(0B8mmelpat i on by fI ash

IS P95 8BV Y4 82100 R 9815, . AOlos, 35 14, 4699, 53.81, 57,69,

EB‘S)IQW 606U S5E3, 42hDenpekisy! p1034,13(.8) - thBOQ_{?Jr ol i ne
ester (1.54.9, 5.1 20 mmol ) was hydrol yzed
&%6\431’?1 3t86’(M+6'9edure D. Yield 1.36 g (4.9 mml).

TR B oI Bl 8 YOS 0,15,
mr.95.and pyrrolidine (0. 20 m, 2.4 mol) were

coupl ed according to procedure C. Purification by
flash chromat ography, 25 yield 0.64 g (2.0 mmol ). 13C

W@i 2, 24.15, 26.25, 26.51, 26.54, 31.72,
. 99, .11, 45.87, 46.22, 53.72, 58.06, 125.76,
128. 26, 128. 64 141 95, 170.53, 171.70. Anal.

(C20H28N202 - lcd C 72.34, H 8.62, N
B (S)-fritButyl- L?E“d'ale eﬂlﬁss% N. 8.55. 30 EXAMPLE 15

CuBr-Me;S (4.11 g, 20 mmol) in anhydrous tetrahydrofuran (40 ml) was cooled to -80 °C
and 1.5 M tert-butyllithium (13.3 ml, 20 mmol) was added. After 30 min BF;-Et,O (2.5
ml, 20 mmol) was added and after further 20 min a solution of Boc-5-methoxy-L-proline
ethyl ester (1.28 g, 4.7 mmol) (prepared according to Collado, I. et al. (J. Org. Chem.
1995, 60, 5011-5015)) in anhydrous tetrahydrofuran (10 ml) was added. The reaction
mixture was stirred for 15 min at -80 °C, where after it was allowed to warm to room
temperature during 3 h. A mixture of 25 % NH; (12 ml) and saturated NH4Cl (12 ml) was
added and the reaction was stirred 1 h at room temperature. The tetrahydrofuran layer
was separated and evaporated. The residue was dissolved in diethyl ether. The remaining
aqueous layer was extracted with diethyl ether. Both diethyl ether layers were combined
and washed with saturated NaHCQO3, dried and evaporated. Purification by flash
chromatography without separation of diastereomers, yield 1.27 g (4.2 mmol). This

procedure yields the (25,55)-diastereomer as the major product.

Boc-5(S)-tert-butyl-L-proline



4- Phenyl but anoyl - 5(S) - et hyl - L-prol yl -2(S) - (acet oxyace
tyl)-pyrrolidine WO 2004/ 060862 PCT/ F12004/ 000001 30

weEe@pasma2 accordi ng to procedure C using PCT/F12004/000001
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4- phenyl but anoyl -5(S)-net hyl -L-proline (0.69 g, 2.5
mmol ) and 2(S) - (acet oxyacet ygl) -pyrrolidine
trifluoroacetic acid salt (prepared from

P Db S S BRPLORL ST SRy BePp 3§ 4.1 mumoD was

fHyaslly A8 hedmRding E@Bx'@))éedu‘x‘é Bl wittPprdforged Rabtlomimk) Yiehl 0.62 g (2.3
4-Phenyl but anoyl

w8l net hyl - L-prol yl - 2(S) - (hydr oxyacetyl)-pyrrolidine
Prepared according to procedure F using

4- phenyl but anoyl - 5(S) - net hyl - L-prol yl -2(S) -
W(WM&B&M-L-PV&%%yﬁanéO 26 g, 0. 61 mol ) as

startlng mat er i urification by fla

WyL-pyeleed062 8524 n(ﬂooléanﬁirﬁﬂmhdln@(%%nhw mmol)

St i gyl o
32rﬁm01)28 55 141. 79, 171 01, 171 79, 209 19

Sl-MS: mz 387 (MrH) +. (11 0N204
c#F DMK 8@4713,225 43, 26. 3g927 jx@ 2{} 24929. 6@@,@&9@45@? 416906 ﬁO 18, 66.25,

15 EXAMPLE 16
gggﬁs %i\H ’er?{b%ljtyl -L-proline ethyl ester CuBrMe2S

(EBIMSQn/zZQSI(NDHH) i n anhydr ous tetrahydr of ur an (40 m)

was cool ed t Mtert-butyl

AL ECHED S NS Gl ORI ATt S it @5 4830, N: 875,
(2.5 m, 20 mmol) was added and after further 20 mn

a solution of Boc-5-nethoxy-L-proline ethyl ester
(EXA®IRLE477 mol ) (prepared according to Coll ado, 1I.

et al. (J. Og. Chem 1995, 60, 5011-5015)) in

anhydrous tetrahydrofuran (10 m) was added. The

\%%Z—E-tﬂo? l'@é{’bj&ﬁ- A cﬁf'HJ gaélﬁr l#?olmlﬁ‘e Qﬁudégo C

re a to room 25
tzeﬁqnﬁr}a!cwlepaﬂlwremgcﬁbdmyhé\amdm Lif) &, 06 rﬁxﬁol%anﬂl:pyl(ralidlm §0.30 ml,

oLt} -8 coupled doropns Iparare f dPurifaton by MSfiroRiography,

_Pr‘fgla@% (tgf%)l ayer was separat ed and evapor at ed.
he residue was ‘di ssolved in diethyl ether. The

remai ni ng aqueous | ayer was extracted with diethyl
eZt-PI%[droE)?-tpgrl meth?l? cylclgl een gx?erczelrboxy ic acgl pyrrolidine amide
To a solution of 3-iodopyridine (0.29 g, 1.4 mmol) in 10 ml of anhydrous THF was added
1 M solution of ethylmagnesium bromide in THF (1.7 ml, 1.7 mmol) at rt. After 30 min,
(+)-2-formyl-cyclopent-2-enecarboxylic acid pyrrolidine amide (0.25 g, 1.3 mmol) in
anhydrous THF was added and the mixture was stirred for 4 h. The reaction mixture was
poured into cold saturated NH4Cl and the solution was acidified with hydrochloric acid

and washed with DCM. Purification by flash chromatography, yield 0.17 g (0.62 mmol).

2-Nicotinoyl-cyclopent-2-enecarboxylic acid pyrrolidine amide
2-(Hydroxy-pyridin-3-yl-methyl)-cyclopent-2-enecarboxylic acid pyrrolidine amide (0.17
g, 0.62 mmol) was oxidized according to procedure B at -20 °C. The reaction mixture
was washed with 5 % NaOH. Purification by flash chromatography, yield 55 mg (0.20

mmol).
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and washed wi th saturated NaHCO3, dried and

evaporated. Purification by flash 30 chromat ography
wowndowisesepar at i on of di astereoners, yield 1.PFT/gn20e4/a0001

nmmol ). This procedure yields the (2S,5S)-diastereoner

as the mpjor product. Boc-5(5)-tert-butyl-L-proline

V\D 2004/ 060862 PCT/ F12004/ 000001 31 The ethyl ester

91048 s B ks G A A8 FL A of s, s,

?r&%dwsewmtlh Pos@ngedoreassion time. Yield 0.62 g
BRRI-MIB Sp/2t23t(MydH)y! - L- prol yl - pyrrol i di ne

S0 00 U ol A4 T, s e 89,1 o,

agapgeli ng to procedure C. Purification by flash
chromat ography, yield 0.43 g (1.3 mmol). 13C NVR 6
24.19, 25.03, 26.33, 27.52, 28.24, 29.66, 36.89,

Sty ShioS ot dnplrEfmy HRERor A8 i S s on

GROBYIHOI IGOPEPIINASE A CTIVIA YCOFOBIG BRAIN 10. 30, N
8.75. EXAMPLE 17 15

()-2-Fornyl -cycl opent - 2- enecar boxylic acid pyrroli d| ne

ofhe v S o U hORF Bmen AREGEERR LIy BFRE trshn 3

GletRadd a4 dlleﬂ@dtbasddrdiﬂﬁﬁhde@crﬁed Bt Toldeca tal. dMoldy, K, Iwamoto,

flash chronatography, yi e 0.50 2.6 nnog%. 20

2Y(EwowmyT ppPe.diln/Eh 9’(’”‘?15@{ Eyr ﬂ%ngéiye%?fh BIhEYS) fthe rat
ncgggl d pyrrolidine amde To a solution of

f— opyridine (0.29 g, 1.4 mmol) in 10 m of

anhydrous THE was added 1 M solution of

et hyl magnesi um brom de in THE (1,7 ni vy I
r?heyvﬂ?qlgplgmalﬁf igxcluding cerebellum (and most of ﬂ}e brammrst,%erzl oaiI three pigs

( r | i .
her& P X RRERE ARG n SEh et o
dioehdgesized. Tthe beaings eethontogenibat with b gla'ﬂnﬁaﬂoa&mtﬂcxgnnisator in3

m xture was _ poured into cold saturated NH4C]l. a he
SeNEReS e g5l 01l SRAtRn- POtATSHER P ?%pbatgiﬁugfer (1 3.8 and the
homogenates were centrifuged for 20 min at 4°C at 10000 g. The supernatants were
collected, pooled and stored in small aliquots at -80°C until used. The supernatant was

thawn in ice just before activity assay and diluted in a ratio 1:2 with homogenisation

buffer (= enzyme preparation).

In the microplate assay procedure, 10 pl of enzyme preparation was preincubated with
460 pl of 0.1 M sodium-potassium phosphate buffer (pH 7.0) and 5 pl of a solution of
novel compound dissolved in DMSO and diluted with 0.1 M sodium-potassium
phosphate buffer at 30°C for 30 min. The controls contained 10 pl enzyme preparation
and 465 pl of 0.1 M sodium-potassium phosphate buffer (pH 7.0). The reaction was
initiated by adding 25 pl of 4 mM Suc-Gly-Pro-AMC (AMC: 7-amido-4-
methylcoumarin) dissolved in 0.1 M sodium-potassium phosphate buffer (pH 7.0), and
the mixture was incubated at 30°C for 60 min. The reaction was terminated by adding

500 pul of 1 M sodium acetate buffer (pH 4.2).
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and washed with DCM Purification by flash
chr omat ography, yield 0.17 g (0.62 mmol).

W@ 20dsoaissnoyl - cycl opent - 2- enecar boxyl i ¢ acid PCT/FI2004/000001

pyrrolidine am de 30
2- (Hydr oxy- pyri di n- 3-yl - met h%é ) - cycl opent - 2- enecar boxy
lic acid pyrrolidine amde (0.17 g, 0.62 muvol) was
oxi di zed according to procedure B at -20 C. The
reaction mxture was washed with 5 % NaOH.
%&ﬂl&@&ﬂ ﬂﬂnﬁw 4- 1600 FARER Wag ldeRRyined ifRbebnRridly with
mol ) . 2004/ 060862 PCT/ F12004/ 000001 32 13C
rrmrop&teﬂumzscema reader gxcatLioBY, 3@9 nrmaicta@mssnen 9460 nm). The final
%gaée}lﬂ'a &115%12 rgaélellwss goglgdél nge gSgay tﬂ\?%'arl n? %rogﬂ_o 2Mto10* M.
(I\/H-H) +. Anal. (Cl16H18N202 0.6 H20) caI cd C 68 36 H:
88, N. 9.96; found C. 68.70, H
Démmlvmrgomtdasq ngmvawwlﬁ}ihﬁl@}ﬁmmm the

pﬁ%seg?et var1 S cgéf:r?ggf %Bkl@ﬁ‘ag By 61 nly %ugﬂ'_s. ?c@e@% 1%b;¥9& potency

Qﬁ‘tthé/mdv)él @fmﬂlﬂu@d JelcBilv it c¥ess of deﬁtﬁrl)rwe&cblwddmgamﬁeﬂlh b
based on that described by Toide et al. (Toide, K
logaeantration of the pRpoRIda andrthe IQgyvalyg was determined by non-linear

}]rggh%r(;mﬁﬁim@}g %ﬂﬂd\,ﬁﬂﬁ]’gg&wﬁ 4, 1370 1378) for the’

enz pi'g brains, excluding
cerebellun1and nost of the brain stem of three pigs

laced in liquid nitrogen within 30 mn from
k‘?‘qtlvﬂtﬁé/ﬂa‘}f&ogﬁr‘b‘? s/ 1080thei%it i | honmogeni zed. The

ra [

Y H0SSHSEC, ROOEH GEPLALR of, Ghatpoblhar |
S04 ﬂummhesmtamsm;o%hmhm rmvbwcmqrou(lqb ktontr0)) and t he
honogenates were centrifuged for 20 mn at 4C at 10000
g. The supernatants were 20 coll ected, pooled and

SEAMIET: InRibfBH df p?% hﬂi‘dpﬁﬁ) rﬁ%hé&%g‘n&'ﬁy | used. The

super nat ant was awn i t before activity

aGsmpowittbfd| | uted in a ratio 1:2 with honpgeni sation
buffer (= eni@szrénl‘ﬁi gparation). In the microplate assay
preé%féﬂlﬁ ; 0 | of enzyme preparation was preincubated
W 72546D 158§ 0] 1 M sodi um pot assi um phosphat e
buffer (pH .0 S) and|5 1 of a solution of novel
conpognd di ssop.g2d in DMSO and diluted with 0.1 M
lsodi um potassium

3 9

4 7.7

5 0.21

6 1.3

7 0.71

8 0.15

9 2.2

11 1.6

12 0.24

14 1.4

15 0.17

16 9.2
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phosphate buffer at 30C for 30 min. The controls
contained 10 | enzyne preparation and 465 | of 0.1 M

w6 oaitiensppt assi um phosphate buffer (pH 7.0). TPeT/F12004/000001

reaction was initiated by adding 25 | of 4 nM
Suc-d y-Pro- AMC (AMC. 7-am d? 24 30 nethyl coumarin)
di ssol ved in 0.1 M sodi um pofassi um phosphat e buffer

d bat d oC f
R nbvRlcopitingd LRl iR RS Hsialbie iy )
N1 C%ege 1 AC Tha te@u b 8mbaHzdd ) Tabl8Q. 2004/ 060862
PCT/ F12004/ 000001 33 Formati on of

7-am do- 4- net hyI coumarin was determn ned

bRy b il e SRR Bt it T e e

final concentration of novel conpounds in the assay
m xture varied from10"12 Mto 10-4 M_5 The_proly]
) egwemnmed%wpre\ieqtgd f%gpe@sﬁcetwogtr%blm HCttVWé’ against formation

(BAcENeP 2B GH fy 0% oR B8 RREaftg o BUISE R ing specifi

bh@&s&@fn}/{h@ foesigii. of the novel conpound, activities
(pO% Yo of contro ) were plotted against the | og

concentration of the conpound, and the |IC50 val ue was

e .n {7 B}‘ilﬂﬂﬂ 'y &?Jct&‘pn et ﬁ sl dipep iyl peptldaseII
ap{{giag rlsmso!ftv?lg (¥|V|(§ﬁ?®{hf Coh?%

alceivity bOPig bvadi e a = fI uor escence i nt ensi ty in the
presence of a novel conmpound b = fluorescence
intensity without a novel conpound (control) 15 Table

g%y foit Wgtot#n? p@%d{ﬂe %flbc[egé){gn 185%%%&531%9}32@&5 ggﬁgvel comgounds on
lbralyYoh@p@pt?dlase but initiating the reaction by adding 25 pl of 0.4 mM H-Lys-Ala-
AMC dissolved in 0.1 M sodium-potassium phosphate buffer (pH 7.0), and incubating
the mixture at 30°C for 30 min, the formation of 7-amido-4-methylcoumarin was
determined. The dipeptidyl peptidase II inhibition was calculated with the following

formula in the presence of a novel compound (10 M).

Percent inhibition (%) = (1 - ¢/d) x 100, where
¢ = fluorescence intensity in the presence of novel compound

d = fluorescence intensity without novel compound (control)

The novel compounds did not exhibit any inhibitory effect against pig brain dipeptidyl
peptidase II.

Determination of inhibitory effect of novel compounds on dipeptidyl peptidase IV

activity of pig brain

By following the procedure for determination of inhibitory effect of novel compounds on
prolyl oligopeptidase, but initiating the reaction by adding 25 ul of 2 mM H-Gly-Pro-
AMC dissolved in 0.1 M sodium-potassium phosphate buffer (pH 7.0), the formation of
7-amido-4-methylcoumarin was determined. The dipeptidyl peptidase IV inhibition was



6 1.3 70.71 80.15 92.2 11 1.6 12 0.24 14 1.4

15 0.17 16 9.2 WD 2004/ 060862 PCT/ F12004/ 000001 34
wabe4nenger conpounds exhi bit high inhibition pPCERRYL/000001

agai nst pig brain prolyl oligopeptidase. The results

are summarized in Table 1. Igpibitory activity agai nst

ot her proline specific proteases 5 The novel

;g@&?&g@%@%ﬁﬁﬁﬁ%ﬁ%ﬁfl%%a 256 i 10%'prdkefle o MHo¥ef @ntpound (10
%nﬁnido-4-nethylcounarin from specific substrates of

other proline specific peptidases in the pig brain.

10 Determ nation of inhibitory effect of novel

npounds on di pepti dyl, . ti.dase || ctiviiy of .pi .
VB erBer AR ot R RO Forre e denlo tie iR gfbertiay
igRpiidist vy effect of novel conpounds on prolyl
ol 1 gopepti dase, but initiating the reaction by addi ng

251 of 0.4 MM HLys-Ala- 15 AMC dissolved in 0.1 M
sodi um pot assi um phosphate buffer (pH 7.0), and

i ncubating the mxture at 30C for 30 mn, the
formati on of 7-am do-4-nethyl coumarin was deternined.
The di peptidyl peptidase Il inhibition was cal cul at ed
with the following formula in the presence of a novel
conpound (10"6 M. 20 Percent inhibition (%9 = (1 -
c/d) x 100, where ¢ = fluorescence intensity in the
presence of novel conpound d = fluorescence intensity
wi t hout novel conpound (control) The novel conpounds
did not exhibit any inhibitory effect against pig
brai n di pepti dyl



25 peptidase H Determ nation of inhibitory effect of
novel conpounds on di peptidyl peptidase IV activity
woboogiogosbz ai n 30 By foll owi ng the procedure foPCT/F12004/000001
determ nation of inhibitory effect of novel conpounds
on prolyl oligopeptidase, byt initiating the reaction
by adding 25 pl of 2 MM Hdy-Pro- AMC dissolved in
%g%godlun}potaSS|un1phosphate buffer (pH 7.0), the
fJf ron of 7-am do-4-nethyl coumarin was det ern ned.
The di peptidyl peptidase IV inhibition was WO
2004/ 060862 PCT/ F12004/ 000001 35 calculated with the
flor fafompeusd of seauladbve in the presence of a novel
conmpound (10-6 M. The novel conpounds did not
exhibit any inhibitory effect against pig brain
di pept gdyl 5 peptidase |V. WO 2004/ 060862
PCT/ F120 AIMS 1. A conmpound of formula
(1) R2 R3. O ereinin the formula, Xis Nor C
t he B tte X ts a si@ble or a doubl e bond;
10 R1 a strafpght or b ched al kyl chain having 1
to 10 c bon ato unsubstituted or substituted with
1 to 3 Swbstitue(s) each independently bei ng COOR4,
COR4, CR4(OR5)2, COCH20R6, cyano, hydroxy, oxo,
hal ogen, | ower al koxy, aryl, aryloxy, aryl 15 | ower
atheony in thietformulan{ Y of ©wer al kyl ami no, aryl am no,
aryl |ower alkyl am no, cycloal kyl or heterocycle,

wherein R4 is H, |ower alkyl, |ower alkenyl,
QH@H&%NM‘JE: repr@ééﬁ{s‘hadu@a ¥ta d&ﬂﬂ@ﬁ&ﬁﬂ cle, aryl or

aral kyl, R5 s lower alkyl, |lower alkenyl, cycloalkyl,
R, is:

a straight or branched alkyl chain having 1 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) each independently being COOR*, COR?,
CR*(OR?),, COCH,0R®, cyano, hydroxy, oxo, halogen, lower alkoxy, aryl, aryloxy, aryl
lower alkoxy, nitro, amino, lower alkyl amino, aryl amino, aryl lower alkyl amino,
cycloalkyl or heterocycle, wherein R*is H, lower alkyl, lower alkenyl, cycloalkyl,
cycloalkenyl, heterocycle, aryl or aralkyl, R’ is lower alkyl, lower alkenyl, cycloalkyl,
cycloalkenyl, aryl or aralkyl and R® is H, lower alkyl, lower acyl or halogen,

a straight or branched alkenyl chain having 2 to 10 carbon atoms unsubstituted or

substituted with 1 to 3 substituent(s) as defined for the alkyl group above,

a 3 to 7 membered, saturated or unsaturated, carbocyclic ring unsubstituted or substituted
with 1 to 3 substituent(s) each independently being lower alkyl or as defined for the alkyl

group above,

a 3 to 7 membered, saturated or unsaturated, heterocyclic ring unsubstituted or

substituted with 1 to 3 substituent(s) each independently being lower alkyl or as defined
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cycl oal kenyl, aryl or aralkyl and R6 is H, |ower
al kyl, | ower acyl or halogen, 20 a straight or

worenohed2 al kenyl chain having 2 to 10 carbon BCDER004/000001

unsubstituted or substituted with 1 to 3
substituent(s) as defined fog;the al kyl group above, a
3 to 7 nenbered, saturated or unsaturated, carbocyclic
riqg u&ygbstltg‘%d or substituted with 1 to 3

S8 PEYERPIRFOQ%eh i ndependent Iy being | ower al kyl or
as defined for the alkyl 25 group above, a 3 to 7

menber ed, saturated or unsaturated, heteroc%cllc ring
@ﬁgbﬁgﬁﬁefl gt Bepubstituted gyl @rlﬁllg@y\l,\gqop}p s defingd above mcorporatmg asa

T

tdefin&d dyolvegr oup above, a substituted or unsubstituted
al kyl or al kenyl group as defined above incorporating
as a group nenber a substituted or unsubstituted
y .
SRUER5VRYSF kLA pffnds B5) RORFUOLF, iR Apo | S0, lower alky
QMMMIM1M)M ani lowet aik&elrarrahk,yizherém\l\lm said Migyl, alzylrmrwmno
amno or aryl |ower a wher ei

arﬁérpupwy R R R AN F%%H‘%ﬁ%gﬂglﬂgb B i hdently
5%5%%%5 gw%h%gdéélngévgag%&l?Bﬁﬁagikagagef|ned for

the al kyl group above; R2 is: H 15 a straight or
branched al kyl chain having 1 to 10 carbon atons
Redbibstituted or substituted with 1 to 3
substituent (s) each independently bei ng hydroxy, oxo,
| ower al koxy, am no, |ower alkyl am no, hal ogen,
dir boxyl or | ower acyl, 20 a straight or branched
al kenyl chain having 2 to 10 carbon atons
unsubstituted or substituted with 1 to 3

SUaSight Hﬁ%ﬁéﬁed%ﬁ(yﬁﬁfdnﬂﬁﬁnﬁgl td N@cabdtyhtoss AHubstifatddne
meaning of R2, above, or a straight or branched
ahhstiyted avmu Intotfesnbstijuent(sh each indapsadensy baing hydroxy, oxo, lower

b d ubst d 3
RS T e A R £

meani ng of R2, above;

a straight or branched alkenyl chain having 2 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) as defined for the alkyl group, in the meaning of R,,

above,

or a straight or branched alkynyl chain having 2 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) as defined for the alkyl group, in the meaning of R,,

above;

R3 is:

H, cyano, hydroxy, oxo, halogen, lower alkyl, lower alkoxy, aryl, aryloxy, aryl lower
alkoxy, amino, lower alkyl amino, aryl amino, aryl lower alkyl amino, cycloalkyl or
heterocycle, wherein the said alkyl subgroups are unsubstituted or substituted with 1 to 3

substituent(s) as defined for the alkyl group, in the meaning of R,, above,
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R3 is: 30 H, cyano, hydroxy, oxo, hal ogen, |ower
al kyl, | ower al koxy, aryl, aryloxy, aryl |ower

wa@bkdoangasean no, | ower al kyl am no, aryl am no, Par/yi2004/000001

| ower al kyl am no, cycloal kyl or heterocycle, wherein

the said al kyl subgroups are; $nsubstituted or

substituted with 1 to 3 substituent(s) as defined for

the al kyl group, in the neaning of Rl, above, WO

2004/ 060862 PCT/ F12004/ 000001 38 or R3 is COOR4,

P4 is CBHRCRBDR® C’(ERWGR@O@H;UEQ Rviidfein R* It Hl oW alkyl, lower
al kyl , | ower al kenyl , cycl oal kyl, cycl oal ken

dteaylo eycd«baéky1a¢yyloa1k@nfylnbetenoewé¢, agy @ ning o Wer a&t/lﬁmmo aryl amino

é)'rm&%/ er.a@(yL]] ﬁ.rgln%r %l rk n %@glruﬁgo%é\?ai l% tlégudﬁsnﬁ%tﬁl?tlig gl %gtuted with 1

i DSsubdtitedit (P ach Mpbﬁﬁéﬁﬂ? belag E:i/aho beydiexys 36&61,(11310 gen, lower alkoxy,
hydr oxy, oxo, hal agen, Iomer al aryl, aryl ox

éirxl; ary ,rargh RYKE/A % ARLNO, kaNest K@xpl ammoypryhower alkyl
LB i R B SISl o

@yclbalablkwj aryl aryeedliog lakié RY lis loavey heyd or Balagday | and R6 is

| oner acyl or hal ogen; 10 provided, that a) when X is

N, the dotted line represents a single bond and R2 is

gﬁ dtﬁ& when X is C the dotted line represents a
e’bond and R2 is H or a pharnaceutically

aj oph abis&N, skd dotted lims repredehiassirfgle bdrfsl dhd R4 is aopldund

according to cla 1, wherein dline
og phea gnis L, éh%@qﬁtjaqémsamesemé@ @L\s@oné 4?*&.1 t or
car bon atons
e e S S AL o
substituent (s) each independently being COOR4, COR4,
25 CRA4( OR5) hydr oxy, oxo, hal ogen,
IZowerCORINOYR accﬁﬂﬂ’g g‘sy%ﬁ)}”me&?’ﬁ}l | oner al koxy,

nitro, amno, |ower alkyl amno, aryl amno, aryl
| ower al kyl am no, cycloal kyl or heterocycle, wherein

Rdisils; H, | ower al kyl, |ower al kenyl, cycloal kyl,
cycl oal kenyl, heterocycle, aryl or aralkyl, R5 is
| ower al kyl, |ower al kenyl, cycloal kyl, cycl oal kenyl,

Qﬁé/hot%rd lﬁ{e%ﬁ%ien%rhdsu@e bénd" | ower al kyl, |ower acyl
or hal ogen,

R1 1s:

a straight or branched alkyl chain having 1 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) each independently being COOR*, COR?,
CR*(OR?),, COCH,0R®, cyano, hydroxy, oxo, halogen, lower alkoxy, aryl, aryloxy, aryl
lower alkoxy, nitro, amino, lower alkyl amino, aryl amino, aryl lower alkyl amino,
cycloalkyl or heterocycle, wherein R*is H, lower alkyl, lower alkenyl, cycloalkyl,
cycloalkenyl, heterocycle, aryl or aralkyl, R’ is lower alkyl, lower alkenyl, cycloalkyl,
cycloalkenyl, aryl or aralkyl and R® is H, lower alkyl, lower acyl or halogen,

a straight or branched alkenyl chain having 2 to 10 carbon atoms unsubstituted or

substituted with 1 to 3 substituent(s) as defined for the alkyl group above,
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30 a straight or branched al kenyl chain having 2 to 10
carbon atons unsubstituted or substituted with 1 to 3

wangsdseent (s) as defined for the al kyl grouprab®i2e)4/000001

WO 2004/ 060862 PCT/ F12004/ 000001 39 a 3 to 7
menbered, saturated or unsatiyg ated, carbocyclic ring
unsubstituted or substituted wth 1 to 3

supsti tuent (s) each.ind i-ng. | ower, .
S HBBL R0 RSB ot g0 AT B oMot
RATHEICTsubsatuehted) @actoindeptaaénilydicatd loWet SlkPicorak defiiddfgr the alkyl
unsubstituted or substituted wwth 1 to 3

gupwptabovant (s) each i ndependently being | ower al kyl or

as defined for the alkyl group above, a substituted

or unsubstituted al kyl or al kenyl group as defined

ABONE hBGBERES Aturfted aSurdatutdled) hotdfocyelidnglg @nsubstituted or

substituted or unsubstituted carbocyclic ring or a

lsubssitwied withd teidragbstuenies) pachdndapendently peinglgwer aigd or as defined
| kox aryl | ower al koxy, am no, am no | ower

g?@?,xrklyg%pgé?{?(vyef am no, aryl amno or aryl | ower

al kyl am no, wherein the said alkyl, aryl or am no 15

subgrpups are unsubstituted or substituted with 1 to 3

SunBttitvigd At paspbekutd ialkabpieniemi g5PupBe AriinadaRere Meriperating as a
o Byl e R i i e

aefin®l abosepstituted or substituted with 1 to 3

substituent(s) each independently being hydroxy, oxo,
| oner al koxy, am no, |ower al kyl am no, hal ogen,

Vi I j ; I. |
SRBRRIY 2 B o, s SR, D At
uind, iatyl taednowot drylliotver Ak glidnsine,twieentifi she ssd akyli amytiorf gmino
the al kyl group, in the neanjn f , bo of .a
SebgPYt TS Angibstituied gt a‘veqépﬂw W o ﬁém%ue@\f@keafé independently

[t iJeuted with 1 to 3
g’ g@gﬁ ??géég??s# gigp%% if%gggfa gklrsll %Iﬁgpgls%ﬁ group, in the

meani ng of R2, 30 above; R3 is: WO 2004/ 060862

PCT/ F12004/ 000001
R, 1s:

a straight or branched alkyl chain having 1 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) each independently being hydroxy, oxo, lower

alkoxy, amino, lower alkyl amino, halogen, carboxyl or lower acyl,

a straight or branched alkenyl chain having 2 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) as defined for the alkyl group, in the meaning of R,

above,
or a straight or branched alkynyl chain having 2 to 10 carbon atoms unsubstituted or
substituted with 1 to 3 substituent(s) as defined for the alkyl group,. in the meaning of R,

above;

R;is:
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40 H, cyano, hydroxy, oxo, hal ogen, |ower alkyl, | ower
al koxy, aryl, aryloxy, aryl |ower al koxy, am no,

wo ovenembkyl am no, aryl am no, aryl |ower al kKpCT/aZDOUN00001

cycl oal kyl or heterocycle, wherein the said al kyl
subgroups are unsubstituted gf substituted with 1 to 3
substituent(s) as defined for the al kyl group, in the

AN Shrof o Bl fen ger R By LGty bl arvigyy, oyt lower

|aﬂwi!’y, angincloyer algylcdntiab, l@yyl andiye,| avﬂl lk'&ﬁyallkyl htﬁ’[lﬁdi Gtgylohlkyl or
, amno, |ower alkyl am no,
gp|e cygl§i W@prewﬁég &31¢h al[kmles@g{oapf Ws@s&%teq Qr substltuted with 1 to 3

Qt?etnlt(éﬁ cﬁi-:‘)f REd ? li’l?et zgfé}g gﬁ%g)mlf {Ee Jmeaﬂ{ng%f R1, above

eac In bel ng “cyano
hydroxy oxo, hal ogen, | ower alkoxy 10 aryI aryloxy

r (I)S!SVQ\BIO;W&%:M)/C%Q%@) 05&% (i![%,ep’ggqrqg qﬁ %Wer alkyl, lower
t&ﬂ&e éFi‘?/ E,ﬁkyl’?g}'cr 05 Eﬁgﬁ{}?t’@ﬂok}\’dle ahqv‘ﬁfnn@l TRy blkyl Ra.émno aryl amino

cyc aryl aralk
Io@Weraﬁyyll amind) athegpanthe @aiddomhmikgﬂmmtsubﬂitmyd or substltuted with 1

eptabl e salt or ester ereof. 1 A co
g pbﬁ Wéeﬂ(té) gachiipdependgptly E?lﬂg CY§no; gydgogi, OXp oggp lower alkoxy,
qﬁg%ﬂ ut e w&hzﬂk{}?‘? At lovek AIK31 &rﬁfrﬁoé}yﬁﬁrﬁ% aryl lower alkyl

tuted wth
surtisd, |ctyclemllkyb<)r mmcbnyclndaiasnd\em al}yylblemg alhymbrl,oowloalkyl

hal o 20 ar 0X

498 Siytrirer FURE AR o 01 SENg ek pF hagpf Sically
laevBkabid Ml ordBlePfhercoty Cl 0al kyl or heterocycl e, a3dto

7 menbered, saturated or unsaturated, carbocyclic ring

unsubstituted or substituted with 1 or 2
ubsti t uent each. i ndependent|y. being | ower al kyl or
deF%ﬁ@ﬂp&ﬁbi?ﬁggggﬁgfﬁnﬁgoﬁblggbve 25 a3to7
nenbered, saturated or unsaturated, heterocyclic ring

unsubstituted or substituted with 1 or 2
dubstituent (s) each i ndependentl y bei ng I ovver al kyl or

bl B R LTl DU PRSP MBS s

N E o DE@WsHAICA s)re@cmﬁldapenaéxﬁmdﬁ@mrm@ salbgén, law&dlkoxy, aryl,
or unsubstituted carbocyclic ring or a heterocyclic

raryigxsagryl Q@N@@ﬂk%oa@b@,\/l@weh%ﬂcﬁwno,l asyleamigp kagyhylower alkyl amino,
ég%ﬁﬁ %fhaénw oper al koxy, am no, am no |ower alkyl,

a 3 to 7 membered, saturated or unsaturated, carbocyclic ring unsubstituted or substituted
with 1 or 2 substituent(s) each independently being lower alkyl or as defined for the alkyl
group above,

a 3 to 7 membered, saturated or unsaturated, heterocyclic ring unsubstituted or
substituted with 1 or 2 substituent(s) each independently being lower alkyl or as defined
for the alkyl group above,

a substituted or unsubstituted alkyl or alkenyl group as defined above incorporating as a
group member a substituted or unsubstituted carbocyclic ring or a heterocyclic ring as
defined above,

hydroxy, lower alkoxy, aryloxy, aryl lower alkoxy, amino, amino lower alkyl, lower alkyl
amino, aryl amino or aryl lower alkyl amino, wherein the said alkyl, aryl or amino

subgroups are unsubstituted or substituted with 1 to 3 substituent(s) each independently
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am no, aryl amno or aryl |ower alkyl am no, wherein
the said al kyl, aryl or am no subgroups are

waoin@udlosiss: ut ed or substituted with 1 to 3 PCT/F12004/000001

substituent (s) each independently WO 2004/ 060862

PCT/ F12004/ 000001 41 being ipwer al kyl or as defined
for the al kyl group above; is a straight or

ran I Y bon at ons
SrERIOF fld: of SOl BatB I Rup bR 0D 3
substituent(s) each independently being hydroxy, oxo,
| oner al koxy, am no, |ower alkyl am no, hal ogen,
&aboxyl or lower acyl; R3 is: H, cyano or COR4,

\A@?rfl%hrﬁx%dfadl&leﬁ PUEHin ﬁ'zlvlﬁﬁ 1ty 9&8@1}1 Mﬂ? unsubstltthed or substituted

rocyc 10 ar ere
Sﬁthdl bm\afbsﬁ{déyﬂ(s)leacwmﬂeﬂmﬁeﬁtl}t‘mhgﬂy(hm@s bkd,Udeer alkdry, amino,
1 or 2 substituent(s) ch_ i ndependent|y belng
IeMBeT kY] agwip, halopery SAtD OP‘Q\%FO‘%@FTI@GX aryl, aryl oxy,
aryl |ower al koxy, cycloal kyl or heterocycl e. 4. A
conpound according to any one of clains 2 or 3,
Bhesein 15 Rl is a straight alkyl chain having 1 to 3

car bon at unsubs I4t.u stituted w 1 2
%htswotq;ég@%s)w%%ﬁ o s Al kel apyCateryf byrocyele or

Ay w é}mrth@%fﬁ@fiﬁ(v {s uﬁlslméhtut&mrrb‘&bstﬁﬁﬁéh watH N 2 substituent(s)
ar y1 ower a cyc oal kyl or heterocycle, 20

aach mdep‘/sndembebemg h;siatxyr; axt e dhalogen iewenallsaxedaryl, aryloxy, aryl lower

bSthf @:? teroc clic ring, |ower alkoxy, |ower
B‘i?ff OReY! G RACIARCHS or aryl | ower al kyl amino; R2

is a straight or branched unsubstituted al kyl chain
having 1 to 4 carbon atonms; 25 R3 is: H cyano or
@GORA comipenid accRdlingtoHnyont ofigpinad ket 3, witeegini n t he sai d
| ower alkyl is unsubstituted or substituted with
hydroxy. 5. A conpound according to claim1l, wherein
R iKisC the dotted line represents a doubl e bond;

a straight alkyl chain having 1 to 3 carbon atoms unsubstituted or substituted with 1 or 2
substituent(s) each independently being aryl, aryloxy, aryl lower alkoxy, lower alkyl
amino, aryl amino, aryl lower alkyl amino, cycloalkyl or heterocycle,

a 3 to 7 membered, saturated or unsaturated, unsubstituted heterocyclic ring,

lower alkoxy, lower alkyl amino, aryl amino or aryl lower alkyl amino;

R; is a straight or branched unsubstituted alkyl chain having 1 to 4 carbon atoms;
Rjis:

H, cyano or COR®, wherein R* is H or lower alkyl, wherein the said lower alkyl is
unsubstituted or substituted with hydroxy.

5. A compound according to claim 1, wherein

XisC;

the dotted line represents a double bond;
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WD 2004/ 060862 PCT/ F12004/ 000001 42 Rl is: a
strai ght or branched al kyl chain having 1 to 10 carbon

wateamesnsubstituted or 5 substituted with 1 POI/BI2004/000001

substituent (s) each independently being COOR4, COR4,
CR4(OR5) 2, COCH2OR6, cyano, Jjwydroxy, oxo, hal ogen,

| oner al koxy, aryl, aryloxy, aryl |ower al koxy, nitro,
am no, |ower al kyl am no, aryl am no, aryl |ower alkyl
am no, cycloal kyl or heterocycle, wherein R4 is H,
Igwer al kyl, |ower al kenyl, cycloal kyl, cycloal kenyl,
heterocycle, aryl or aralkyl, R5 is |ower alkyl, |ower
alkenyl cycl oal kyl, 10 cycl oal kenyl, aryl or aral kyl

P bR Ry o
@amme@m tumssmbstttuém@ehohnnd@ummu»mg GOOR’, LOR",3

substitue defined for the al kyl group above
feR £0 E e oC@&hﬁ 1Yan0, SHUAOK Kt WA, Rlogrns Lower atkoyy any, aryloxy, aryl

Qg)t ﬁltt %?l(ng)n ﬁ)gvka%z %fk?ff%g‘ﬁgn tj b ﬁr?f l%q'er Xﬂ(%l'hn%no

abl&y&hlkplror&&tdﬂedybned'hémm Rhie Hallcbwér allg,ﬂ,duweaﬂhmgd @c]:éalkgl
7 nmenber ed, saturate?

Lerte s et et RSl
%gagﬁl;(&wf 2&:& %ra?f} N ahﬁ %’; REAIRNel ¥ 919 1Bkl OVIRSr Halosyh, or

gt oup a ove, a substit Ut éed
or unsubstituted aIkyI or al kenyl group as defined

gf’s?réfgétgéﬁrﬁﬁﬁwaa evidelpae ot Sty Gyt Eied or
it@8d wath ldt%fj srﬁ%gtltﬁgﬁéé? as Q@Y the GNST %rghﬂfﬁ‘ifd/vi

C
ary oxy, aryl |ower alkoxy, am no, am no wer al kyl ,
| ower al kyl amino, aryl amno or aryl |ower alkyl

s el ne aet Gl Sl e S vt oo
sHBst td Y asliflen®9ac ﬁqgﬁ%ﬂgﬁf}me‘{ng?’lguké? hlﬁgl ércb)éﬂéﬁﬁ’é&ﬁbk the alkyl

or as defined for the al group above; H;
2004 60862 PCT/ F12004/ 000001 43 R3 is: H, cyano
hydr oxy, oxo, hal ogen, |ower alkyl, |ower alkoxy,

aryl, aryloxy, aryl |ower
a 3 to 7 membered, saturated or unsaturated, heterocyclic ring unsubstituted or

substituted with 1 to 3 substituent(s) each independently being lower alkyl or as defined

for the alkyl group above,

a substituted or unsubstituted alkyl or alkenyl group as defined above incorporating as a
group member a substituted or unsubstituted carbocyclic ring or a heterocyclic ring as

defined above,

hydroxy, lower alkoxy, aryloxy, aryl lower alkoxy, amino, amino lower alkyl, lower alkyl
amino, aryl amino or aryl lower alkyl amino, wherein the said alkyl, aryl or amino
subgroups are unsubstituted or substituted with 1 to 3 substituent(s) each independently

being lower alkyl or as defined for the alkyl group above;

R;is H;
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al koxy, am no, |ower alkyl am no, aryl am no, aryl
| ower al kyl am no, cycloal kyl or 5 heterocycl e,

wok@n o636t he sai d al kyl subgroups are unsubst i pCr/8r2o@w000001

substituted with 1 to 3 substituent(s) as defined for
the alkyl group, in the nmeanjfig of RI, above, or R3 is
COOR4, COR4, CR4(OR5)2 or COCH20RG, whereln R4 is H,
égmer al kyl, lower. alkenyl, cycloal kyl,

fc?oalkenyl het er ocycl e, aryl, am no, Iomer al kyl

am no, aryl anino 10 or lower al kyl am no, wherein

the said | ower aIkyI IS unsu&atltute or su stituted
\H,tcualp, bydroxy, axe; halpgssy tosyer alkyh 19wy #vh g Y gyl lower
r r Y

HHGRS, e, [0ty k3P 0 inG 6 1?%&%@@2 wifie Kirloatior or
&fe}éroo?ymenwhelafrydhe bmd@lkyhkdbgi‘oupa menmsubsylult&hbﬂ(gulbsmmted with 1 to 3
het er ocycl| e, is | ower | ower al ke
Sylstiseankly) as deé%‘li Sodltk%ﬁ‘iiyl gr%n‘f%r i e mgagme n%POR‘S is
| oner acyl or hal ogen, or a pharmaceutically 15
acceptable salt or ester thereof. 6. A conpound
at ®alidCOPR 0 CORY] ﬁR@'(DRR/hmré]OCHR]R? sviRgein Ro'tis Hi toiwer alkyl, lower.
o anggg}qqlgeltléﬂl @?ctl]cg\lal!}@gn 9]ia %}E aycl%mo %1%{5120 waetr ﬁ%:’/l amino, aryl amino

HiBGkdt alﬂSn 1bfnido, gﬁ;eﬂmﬁ fh@%@i%rlg\%ll A1y ){1 @@ﬁﬁhﬂb&ﬁ%a %Y substituted with 1

halogen I ower aryl oxy, aryl [|ower
alr Rmmbstltmnt(mbeachom@penddnﬂy bemg apgnoahydrosyyiono, haéwgch lower alkoxy,

?rﬁ’viw@w“y' Bne ke S e T LSS bF o ) g ot
Subst | ?Ibl()b!lﬁ(?ﬁorq{ete%@ﬁe' Rﬁlisqgwelzaﬁkwaobve; aHk%nyq cycloalkyl,

ent each |ndependentl ein ower “al kyl" or
agcldatkiemd dary/loor alrﬁbylaﬂnﬂﬂ is lpmet pc>é boh@log@, 8r 2 pharmaceutically
nenb I sat u unsaturated, heterocyclic ring

‘Tfa\!lttcg(fs{ﬂ he&ﬁ? 'st ituted with 1 or 2

substltuent(s) each i ndependently being | ower al kyl or
as defined for the al kyl group above, 30 a
Jubdtdomponnd a¢ccondisg selpinud.evhesgiRyl or al kenyl group as
defi ned above incorporating as a group nenber a
substituted or unsubstituted carbocyclic ring or a
hetigrocyclic ring as defined above, hydroxy, |ower

al koxy, aryloxy, aryl |ower alkoxy, am no, am no |ower

a nght Dbbvenclt@ﬂla%yl Vigin bwmg)susé patboIT AIEOmanlObBed or substituted
3}?{1&1}? oth‘s%bg,lilgugngn)] qagh rndeg nt C}pbw“?riﬁﬁ %l(ﬁg)ty, %Qfo@é’n lower alkoxy, aryl,

aryloxy, aryl lower alkoxy, amino, lower alkyl amino, aryl amino, aryl lower alkyl amino,
cycloalkyl or heterocycle,

a 3 to 7 membered, saturated or unsaturated, carbocyclic ring unsubstituted or substituted
with 1 or 2 substituent(s) each independently being lower alkyl or as defined for the alkyl
group above,

a 3 to 7 membered, saturated or unsaturated, heterocyclic ring unsubstituted or
substituted with 1 or 2 substituent(s) each independently being lower alkyl or as defined
for the alkyl group above,

a substituted or unsubstituted alkyl or alkenyl group as defined above incorporating as a
group member a substituted or unsubstituted carbocyclic ring or a heterocyclic ring as
defined above,

hydroxy, lower alkoxy, aryloxy, aryl lower alkoxy, amino, amino lower alkyl, lower alkyl
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subgroups are unsubstituted or substituted with 1 to 3

substituent(s) each independently being | ower alkyl
wreooa®emsef i ned for the al kyl group above; 5 R3PCEHFI2b{)4/000001

cyano or COR4, wherein R4 is H |ower alkyl,

cycloal kyl, cycl oal kenyl, heggrocycle or aryl,

wherein the said | ower alkyl Is unsubstituted or

t t .
yrg 1% é‘ﬁg aﬁ"ﬁpg\"o{)gﬁyﬂloWer ékg %ﬁi}lg X\gﬁ&% g l‘ct%egsea?@glfl%l\?\éxpll or amino
&luK $hps @€ yihsub@ﬁmldd)()y ,Sulﬁﬂtlwted witkl to 8lskibstituent(gy tavhlikddpendently
or heterocycle. A co ound according to any one
dreing IQW%algylcﬂf ag defk&f?@rf@ﬁ' the apyl group aB9¥es; ght or
branched al kyl chai n havi ng 1 to 3 carbon atons
unsubstituted or substituted 15 with 1 or 2
Ruldsti tuent (s) each i ndependent l'y being, aryl,

i'inyclbfgé(oy%rr@bﬁh, wﬁ%’\r%é ?Q(qvmg aﬁ%@&p’@g%y %{anlcr)] cikany )fleterocycle or
hel1SWRG¥H Re sitd ok & aﬁcﬂ?s%@ﬁl%ﬁtut&?&%ﬁgtﬁgteg with 1 or 2 substituent(s)

unsat ur at e unsubsti tuted heterocyclic ring, |ower
aala&omylepademtw bedmghydadrkyy bxo,halegen,dbyt alkoryn aryl,arylbxy, aryl lower
ami no | ower al kyl ami no, wherein the am no

or_a

é@ﬁ&ydaﬁgmggéoﬁh§ﬂﬁgﬁﬁ?uted or substituted with | ower
alkyl; 20 R3 is: H cyano or COR4, wherein R4 is H or
| oner al kyl, wherein the said |lower alkyl is

Uhs Aetripouté decoordisg tesanytant efl clainihs byGlrwbeyein25 8. A
phar maceuti cal conposition conprising at |east one
conpound of formula (1) according to any one of
@®akms 1 to 7 and a pharmaceutically acceptable

di'l uent, carrier and/or excipient. 9. A conpound of
faﬁtnalghao( rpnched atlgil nlgalm baving 1 tn cabor pigmsgingubsiituted @rysubstituted

d58h B3 susRpBofey et g Rted 5 g = bRl anlidpudifteon,
gfs&grlpié?% aﬁlllﬁ? tae}l;l a@fino %@91 How QISP hmaks; eydlbA1kyltoR halbocOele,

for the manufacture of a nmedi canent
fagy toiOnembared 5086 e omumsandad, angdst tutegcheterecyglic sing,

q(r)v(\)/(lﬂy alkcg)xI I, g3 opltolw(f‘éra %Eyl ﬂ)r\}\}e? aﬁ(yf dmino, aryl amino or aryl lower alkyl
Y

amino, wherein the amino subgroups are unsubstituted or substituted with lower alkyl;

Rj i1s:
H, cyano or COR®, wherein R* is H or lower alkyl, wherein the said lower alkyl is

unsubstituted or substituted with hydroxy.

8. A pharmaceutical composition comprising at least one compound of formula (I)
according to any one of claims 1 to 7 and a pharmaceutically acceptable diluent, carrier

and/or excipient.

9. A compound of formula (I) according to any one of claims 1 to 7 foruse as a

prolyl oligopeptidase inhibitor.

10.  The use of a compound of formula (I) or a pharmaceutically acceptable ester or

salt thereof according to any one of claims 1 to 7 for the manufacture of a medicament for



11. The use of a conpound of forrmula (1) according to
any one of clains 1 to 7 for the manufacture of a

worrediicessent for the treatnent of neurodegener RCITFEE004/000001
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di seases, and/or 5 for the inprovenent of | earning
and nmenory functions. 12. Thesuse according to claim
11, wherein the neurodegenerative disease is

Al iapeslyBoltiopeReRsOmhiit.l € denentia. 10 13. A
met hod for the treatnent of a di sease or the

enhancement of a condition where prolyl

o SSPIRE o7 MRl Bt RELSBLER, B O 580 37 o

t fhe nidnG Rt ARObf fmecaithneiti fetha fleathiien0df Mlurd Ra&ierfR diseases, and/or
compound of fornula (1) according to claiml1. 15 14.

Tioe thee ey eaeaboide#gingand mamary Binclipith conpri ses

treati ng a neurodegenerative disease, and/or

i mproving | earning and nenory functions. 15. The

EX. hodTigcwseradtoiding @ clakh M Idhervih elicehdrdd@enerative disease is
neur odegener ative disease is Al zheiner's disease or
salhpimeg's dissasepr senile dementia.

13. A method for the treatment of a disease or the enhancement of a condition where
prolyl oligopeptidase inhibitors are indicated to be useful, which comprises administering
to a subject in need of the treatment an effective amount of at least one compound of

formula (T) according to claim 1.

14.  The method according to claim 13, which comprises treating a neurodegenerative

disease, and/or improving learning and memory functions.

15.  The method according to claim 14, wherein the neurodegenerative disease is

Alzheimer’s disease or senile dementia.



