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to new prolyl oligopeptidase inhibitors, and to their
pharmaceutically acceptable gsalts and esters thereof,
as well as to pharnmaceutical conpositions containing
t ICOMPOUNDS HEVING PROSYB OEIt
OF THE | NVENTI ON Prolyl oli gope%??ggggA%%&sﬁ?.ﬁW%& '
(AEHVHYso known as prolyl endopeptidase, is the
only serine protease that catal yses the hydrol ysis of
peptides at the C-termnal side of 15 L-proline
residues. It is wdely distributed in manmmal s and can
b P! jous organs, including the brain.
Tﬁgﬁghzé*‘neﬂﬁt‘ ?i@ghm&b&portant role in the breakdown of
proline-containing neuropeptides related to |earning
ag_g menory functions (WIk, S., Life Sci., 1983, 33,
202 RYERNS inyentiqn nelajes (o naw pmoly! oligapsptidsse inBibjtors, and to their

rRe OS8R capabl e of
iNﬁhi bi ti ng“‘bf%?%‘abgﬁ“ﬁ%gﬁp%ﬁ’gi%s%ﬁgg ‘E’?‘? 3.0 phamagptical
p Fempsitiong corixipmgitimenaral to dimesk as b nddicatehy
scopolamne in rats, inferring that prolyl
ol i gopepti dase inhibitors have functions in the
a BAOKGROUNDIOFTHEINVENYEONNCt i ons ( Yoshinoto, T.,
Kado, K., Matsubara, F., Koryama, N., Kaneto, H.,
Tsuru, D., J. Pharmacobi o-Dyn., 25 1987, 10, 730-735).
| Prol A% ' - lpid.. .
pr ot}gi ggg%eg\ﬁgi sﬁé%‘?’o%]‘ggli %)@gg?li)g%&gr%& P‘g{’ as\(/grto W‘é“ﬁ‘)’aeﬁtwm is the
v PRI serqsanrptese that aatelysel dte hiytraiysis qfipaytides af thpQrtemdinal side of
role i esis.of . .Al zheiner's djsease. In _
P e B BRAEH7 iR s B e tab e Bl din various
nengany, oclwlii@thabtaimon of a-anyloid protein (Kowall, N
W, Beal, M F., Busciglio, J., Duffy, L. K,
Yankner, B. A, Proc. Natl. Acad. Sci. USA, 1991, 88,
T2He ent layk bn InSpobRft . .
ol gopgé'téi)pdayge TR ol B HreiowRborkline-containipe |
ofcuERRsBtidesrelated f@ jeprning and meniory funptions (Wilk, $.| Lifd Sdil 1983, 33,

' 2145L215770'ebey R. M., O'Connor, B., J. Neurockem., 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).

_Inrecent years it has been found that B-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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*000002* 2 discovered to be an effective drug for the
treatnment of Al zheiner's di sease. SUWARY OF THE
I NVENTION 5 The present invention relates to novel
prolyl oligopeptidase inhibitors having the genera
formula (1): RZ R X NR3 O wherein in the
formula, X is C the dotted Tine represents a double
ﬁlscovere%p Sffecf?} e?&]fug leGhe Qeat eﬂpg{‘ﬁgﬁg%f’s GRals
Car b tons unsubstituted or
substltuted mnth 1 to 3 substituent(s) each
i ndependent |y bein COR4, CR4(OR5)2, COCH20Re,
o@gwEdﬂg’ElﬂH%e | oner al koxy, aryl,
aryloxy, aryl |ower alkoxy, nitro, am no, |ower alkyl
am no, aryl amno, aryl |ower alkyl am no, cycloal kyl
dihe Poeskat iavatipolrelatentren@ichpiddlyl iodigbheplidaserintabkgrs haviagwdte general
31%§ﬂ§ cycl oal kyl, cycl oal kenyl, heterocycle, aryl
(Qy R5 is Iomer al kyl, | ower al kenyl,
cycl oal kyl , cycl oal kenyl, aryl or aralkyl and R6 is
H, | ower or hal ogen, a straight or
br anchedal ke g 2 to 10 carbon atons

unsubstg t ut edor | ed mﬁthgﬁ to 3
substit U fp d the al kyl group above,
20 a 3 to saturaf%ﬂ or unsaturated

carbocyclicyring unsybstituted or substituted wth 1
to 3 substituent(s) each i ndependently being | ower
al kyl or as defined for the al kyl group above, a 3 to
7 .menbe . Satur te - or unsaturated, heterocyclic
Pﬂﬁﬁﬁﬁﬁéﬁfg???Q] e’ substituted with 1 to 3
shb&dtiddupRirésipsepacdddubtepmagdent |y being [ ower al kyl or
as defined 25 for the alkyl group above, a
dubstituted or unsubstltuted al kyl or al kenyl group as
r

esb a[%%? Italprg}(&lehglﬁ Z1‘ialv{}% a@g?)bcgg{;)glrﬁ?%ﬂfﬁ)s‘ﬁﬁstﬁuted or substituted
lvetlet acy shtisatuentis) @Sh 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 branchedalkenyl 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
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,
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defi ned above, 3 hydroxy, |ower al koxy, aryloxy, aryl
| oner al koxy, am no, amno | ower al kyl, |ower alkyl
am no, aryl amino or aryl |ower alkyl am no, wherein
the said alkyl, aryl or am no subgroups are
unsubstituted or substituted,with 1 to 3
substituent(s) each independently being |ower alKkyl

%%droxy, ef b T_flelgo{yg% cb)ﬁ/ al giowego)(o?y,hagrlrolo aﬁllnt?Rg%ef alky'l_| lower alkyl

ahkiyd, ,ar}H Qwhitio &l df?bqkbweﬁdilkyl an@ihy,| \Ol%éfem Qllie/éald SRR aryl or amino
al koxy, am no, | ower al kyl am no, am no,

SEREPURS 365 nsRstityted oy é!lllféiﬂ}%?fl wish 1 tﬁétSébSéW@rt(é) ea;% éndspgndently
| ted
§g§§§?$%ie%h%rai&%ﬂ{g%%%h @?fgiﬂgﬁ@?ég :s ggflned for

the al kyl group, in the neaning of R, above, or R3 is

COOR4, COR4, CR4A(OR5)2 or COCH20RG, wherein R4 is H,

Re&r al kyl, lower 15 al kenyl, cycl oal kyl,

qycloalkenyl het er ocycl e, aryl, am no, | ower al kyl

am no, aryl anino or lower alkyl am no, wherein the

said | ower al kyl are unsubstituted or substituted with
.0or 2 substituent(s) each independently being cyano,

*v ?oxy, oxo, hal ogen, |ower alkoxy, aryl, aryloxy,

3 y:!yaﬂd)W?dro %' Kﬁ%)’hal nIbwelr 21178 l(ﬂbéﬂé'lkcﬁg' 491, afiMy, aryl lower

am no, ower am no, cycl oa

ﬁBqOéVow@peIOWRsalksl 41@1%@{%&11 4aino, arﬂvleweraalﬁ)émmmo cycloalkyl or
%gf“e o()c?/cllélevhet%%htﬁ%! %18 %lky l%grou L Xre u%[sul%sg %r Sgp%btl%%d with 1 to 3

ogen. ee 83 it
rs&ﬂ;smmeaﬁt(&pastdeﬁnedn SrRELKYl ggalp, Yn aﬁmhaiglcﬁm@iﬁo&e and
esters of ,th ngp nds of the foymula (
PR&s HREO0R’ cQQFy @R OB &mr&%ﬁit%R éwlgerela " ds Hallomer alkyl, lower

Sideh 1, X‘ﬂlél&%l@}qt a'c ggégﬂllch@( qunélﬁmgclo%'\é%l?(?ll %ﬁi{nlb,n%ryl amino

kno naceutlcals
®X krwﬁrtaﬁ(yd)ﬁmil’mesélewm ths sauddbwcieallqﬂ lager urdebstitited or sibstituted with 1

sul.fates, nitrates hpsphat.es, sul at es, mat es,
PP b dtenllsh ¢ rater PR TUPLEE cri, haLy, oke MdEs P lpier alkoxy,
apﬂ ;ﬁ@mF bﬁﬂqgweﬂlﬁ&aﬂﬁﬁw w&ﬁu@@%%amyﬁaxﬁﬁfoew lower alkyl
when appli cabl e, be prepared by known net hod

agiing cmﬁaalimlccerdtetec@ﬂylckﬁ B wpwamlbylabMS alkbrptl, @n@alkyl
uti cal s and that

FRED TR oAt cpg e db RusP BRABEPAPRST0 " he 1 1 oa

form Non-limting exanples of these esters include

esters of
The present invention also relates to the pharmaceutically acceptable salts and esters of

the compounds of the formula (I). Pharmaceutically acceptable salts, e.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.
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aliphatic or aromatic al cohols, e.g. nethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec- butyl and
tert-butyl esters. 4 A further object of the
invention is a pharmaceutical conposition containing
at | east one pharnmaceuticadly acceptable diluent,
carrier, and/or excipient, "as well as a
therapeutically effective amobunt of a conpound of the
formula (1) as the active agent. Still a further 5

Adbitbertobisct ke inygaiian i pharnaeetisdl comnorition SAPGRIAE aldeast one |
phagﬁaé%%’fa&%ﬁt:{lﬂé difudit, f&ﬁa\‘eé]?r d/gxgége;% lé&g%sgvrvg i 194 Q'tﬁe?z{peutlcauy

effdcti¢a ampuntofaRompsuridof the f6enuie (I) as tﬁesaase agem dStsleal firther
denentia, as well as for inproving |ea :

objestof fherinyentiop fsthe peg phtbesampoundspfithe Sorfrts'? (Ihes a prolyl
o0 TRRE By KR BB e PR RE GBI Al dgeass,such

as foflA¢&iefrflerisalisease] Shdisonileldemenga, aa wetltdsdfdr fmproving leaming and
treat nent of neurodegenera(ﬁ{J e di seases, fglrr:cg/or for

memery fupphienscFurermere; a msthqqytos the FRaBEYt of A flisesasnor the
rﬁ%ﬁé’énﬁj&lg ofd Eorﬁiﬂﬂ?l é?@ Ppﬁgl @11 @a@@ i{HiBiRdrS ¥re indicated to be

ect1ve anmount oun the I nvention IS
useflllj e1g.st methdd fay the trsamqeet:d)f nmmﬂ@gmmnmmheﬁese andvenfor the

G 3 B BB Rk, SRR i B

th%ﬁ?é&ﬁ:rall? Bffetive |a§1%u9f od e’&ﬂ oubd offife HYEREMHHSdRfinistered to a
as well as t he phar maceutical ly

swb;m;em mu ef suchttezatment sEheuss oftthemmpoumls @f thsfigyensiontfor the

maRHBr s LB Do e 37 e BRHH sfaridh 380 pravidedt

its scope all the possible stere0|soners of the
conpounds of fornmula (I i ncl udi ng geonetric

Thcsmgmdeogfonzular@ £ Vel ge the I{ierrga calhysrsepiablgsplyand esters

gﬁ?a?é leféted't ‘Bgﬁcvsas the gom?hﬁr?&setffm ntidH; gpleas othcrw1se

ONer's. urthernnre e I nvention
indicatedcope both the individual isoners and any n1xtures
thereof, e.g. racemic mxtures. The individua
i somers may be obtained using the correspondi ng

ng)é&%ﬁtidﬁ inck a&&rﬁﬁhlﬂfltstsegpesa{lﬁﬁk' ;J?)gmmts?érbﬁ'sorﬂérstol?% déhpounds

e separated after the preparation of the end
oftformolar(D, mchdmg; gegmemmmmerst, egnéland épiaomeisdoisand trodsisomers),

AP SRS, 4 SRR Bl R enapriipisss. Furficarss feiinysrion

ey infitsR Jlﬁ@lfemdﬁ'uﬁlal {dondrs aiPdnyciisind Hetddf] O racemic
‘“Eﬁ‘a% usegﬁ@%o DETAI LED DESCRI PTI ON'OF THE | NVENTI
mxxtures The individual isomers may be obtained using the corresponding isomeric

forms of the starting material or they may be separated after the preparation of the end
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:

AMENDED SHEET



10

15

20

25

30

In the above-nentioned fornula (1), the synbols have

the foll owi ng neani ngs: AMENDED SHEET 5 X represents

N or C. The dotted line represents a single or a

doubl e bond. 5 A straight or branched al kyl chain in

the nmeaning of R has 1 to 10 carbon atons. Such a

group is unsubstituted or substituted with I to 3

substituent(s) each indepeddently being COOK4, COR4,

CR4(OR) 2, COCH2OR6, cyano, hydroxy, oxo, hal ogen,

Xlrepsegenasl Mox¢, aryl, aryloxy, aryl [ower alkoxy,

nitro, amno, |lower alkyl am no, aryl am no, aryl

I ower al kyl am no, cycloal kyl or heterocycle, wherein
qtt%d'ﬁndr i6¥entdlalsitigle dron@dubdd bandy| , 10 cycl oal kyl,

cycl oal kenyl , heterocycle, aryl or aral kyl, RS is

| oner al kyl, |ower al kenyl, cycloal kyl, cycloalkenyl

A&%gg? ar glgarzliclhiéihkﬁpal gﬁ{)'tﬁe #ﬁ?llé{ﬁ%%r gﬁa h#sﬁi&loyi (P(:!:fgclnﬂﬁ?ﬂgs Sucha

1§'E§Qﬁb§hﬂnéﬁ orfSubktitated with 1L b lmﬁsbtueat(@rmch ddependently being
i S,uns itu substituted wt
gwé*f CORRAPRS), HOEHRORCT Srne iy po. haloger igver alkony,
ar?ﬁ g%’fo:g‘/'\a.{}'?ws £ ¥fkbk§, rited) Qumao,tlbﬁemyl' d?tﬁn@farﬁ am1ﬁ6 aryl lower

a chai n menber i p the al kyl
alnyllmnylb gycivaliyl orsheterecycle; whertinoR " isd deweraliy, !9“(66 alkenyl,

d t h I
S bl el 5 AT M Bt e .
ianf}at reddliyli and RO e H fow 1,igwemanyt or hal
c% y ’odrﬁlggmglg?%ar{ggofor tlr?g al kilﬁi{egroeﬁsu?bogve" 1oa:y or hosen
heterocyclic ring in the meani ng of R, or

i n%‘lﬁi‘y oF gr?n&e’ﬁﬁuéng@%bxﬂ 5 Bf‘ﬁ Rs’9/lo 10%arbon atoms. Such

saturate unsa urated 3 to 7
?iﬁlibei afkubstitered oy sutistitutedngith ¢ m«mBaubﬁtngenl(S) a8 $fined for the alkyl
eteroatom(s) selected froma nitrogen atom an oxygen
grouBAPAY/ or 25 sul phur atom The heterocyclic group R
IS unsubstituted or substituted with 1 to 3

substituent (s) each independently being | ower
Axarbbetling ioithe meaning of ﬁgr"é iiFoTRATRFE a5 9 a8 b ge ‘?§¥m the alkyl

r
on ket bimppris & st YRRy (57 HlendRHRL iy Vitdnly sarbon
afdHisife t]w rirg. Wuch & geiupad \ln)dubsmutnd or suhstiggediwith Ryto, 3 sabgutuent(s)
or am no_, sub ro s are unsu it Q
eaghtipndepepdently EFeaH}f’(lgf a‘t‘eg%h‘edﬁlar %8 RQQE %o ub a%el %9
| ower al kyl or as defined for the al kyl group above.

AMENDED SHEET
A heterocyclic ring in the meaning of Ry, or incorporated as a chain member in the alkyl

or alkenyl group, is a saturated or unsaturated 3 to 7 membered heterocyclic ring
containing 1 to 3 heteroatom(s) selected from a nitrogen atom, an oxygen atom 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,
Jower 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.

AMENDED SHEET
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6 A straight or branched al kyl chain in the nmeaning
of R2 has 1 to 10 carbon atons. Such a group is
unsubstituted or substituted with 1 to 3 _
substituent(s) each independently being hydroxy, oxo,
| ower al koxy, am no, |ower alkyl am no, hal ogen,
carboxyl or lower acyl. 5 A straight or branched

al kenyl chain in the neanlﬁg of R2 has 2 to 10 carbon

atons. Such a group is unsubstituted or substituted
Awmghﬂortbmr@hshtllsyll cheiarin (kg meaning.pf Rebpst bio ki rarkgnappms. Such a

eriprsinetrbilt FRBERSE Wi oY Sty R Pllicpdenty being
hydfbx§26%6) %ﬁér&ll&)xysdiﬁxho lbezeaalgybalmnbsha]ognnbsarbom et lawer acyl.

subsfltuted Wi th to 3 substituent(s) as defined for
the alkyl group, in the neaning of R2, above. Wen R3

Agﬁggw’%g&@pé‘m ¥halﬁ¥&mefﬁ?§aﬂagbf$%'2 18'16)6hrboh A¥ths. Such

oxy, kox am no,
%rewp is @stbstinaed acsubanytedawﬂnbto hsgbsuttm&s) asl defihedafor th, alkyl
5 cycl oal kyl or het erocycl e, the said al kyl subgroups
growm, in thegpeanme AT BOVeubstituted with 1 to 3
substituent(s) as defined for the alkyl group, in the
meani ng of RI, above. Wien R3 is COOK4, COR4, CR4(OR)2
A@ﬁmmmhemwl ehain dnhe meanjng of Rafas 2 tg| ILQé‘ﬁ;hon atoms. Such

cycloalk Ioa witlel
s g o st ppAbfliea it © S5uslientids qeBihd for the aloy
grotp, qgmm%grbﬂmz@@ed | ower alkyl is unsubstituted

or 'substituted with 1 or 2 substituent(s) each

i ndependent|y bei ng cyano, hydroxy, oxo, hal ogen,
SRR L o YR, SRt L s,
a.r?ﬂb%r alkyxy, anlino] Ilomr aligtl amm;y cr)é amiRe, iaryl lomerralkyl |a.y1mo
c)@}%\é]wr gqm%%lq, Gz m ?P%}%{’%%{elég'g‘#m%w J)r st?lhstltuted with 1

to%‘ﬁ?ﬁﬁ@rﬁ(sb Qﬁ&&ﬁﬂeﬁ Iforitha alidy) group cindherehsinp af R, tabove.
meani ngs as described with the provisos that a) when

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

Wigp G GOl GOl ERIOKS Sy GRS 16er o fower

alﬁﬁfw Qybldalksl, Bjatloalkenyl heterocycle, aryl, amino, lower alkyl amino, aryl amino

- et hoxycar bonyl - enz X I
ordamBL AT T, R RS (R A ass esbhfied HEMBREARL wih 1
or2 gl'bgﬁfufzﬂté) dhareiaepeniently beingdsaflo, Hydfolky, oxo, halogen, lower alkoxy,

pyrrolidinyl carbonyl)-, 1- ( phenyl net hyl) ester. ANENDED
argliEfyloxy, 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 aralky! and RS is lower acyl or halogen.

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 compound is not 5-ethoxycarbonyl-N-benzyloxycarbonyl-2-[(2’-(S)-benzylcarbonyl)-
1’-pyrrolidinylcarbonyl]pyrrolidine or 1,2-pyrrolidinedicarboxylic acid, 5-(1-
pyrrolidinylcarbonyl)-,l-(phenylmethyl) ester.

AMENDED SHEET
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7 The conpounds of the invention may be converted, if
desired, into their pharmaceutically acceptable salt
or ester formusing nethods well known in the art. A
possi bl e subgroup of the conpound of fornula (1) is a
conpound wherein 5 Xis N, the dotted line represents
a single bond; Rl is: a straight or branched al kyl
chain having 1 to 10 car borl at oms unsubstituted or
substituted with 1 to 3 substituen

. Thechepmvadsof e H’é’PW@P’mhe cqmg_te ,]_xg&gxﬁg% thxr pharmaceutically

acg%ﬁog% PFé(s?é? ?ond“%(ﬂﬁ%hoeé Qelli@oRE§h the #ver  al koxy,

oXV, al koxy, nitro, am no, |ower
al kyl am no, aryl am no, aryl |ower alkyl am no,
cycl oal kyl or heterocycle, . wherei i S
AgloRsible subgrew of the fompousLaffamnye () 1%%%3?'&1&1“%““
Xhebfrocycle aryl or aralkyl, R5 is |lower alkyl, |ower
enyl, cycl oal kyl, cycloalkenyl, aryl or aralkyl

the'adtt&blihsreprestmeesinglelophd; | ower acyl or hal ogen, 15 a

strai ght or branched al kenyl chain having 2 to 10
Rcisibon atons unsubstituted or substituted with 1 to 3

%gﬁtf‘r%ﬁn}té@é éﬁﬁ SMehinaesh f 1O 10h@riRintbme unstbstitceder a

saturate or unsaturated, carpo%¥q iC
sﬂUsﬁ@tddrmmbi;tto 3 substitusnt(s) sach indepentlently being GAPR', C

ybstd h dent
cRCb R SRl o o
E('bﬁ? nifELAHiAS, 96w er alkilSanditid a&ﬁmmhetﬁynewei alkylranfigo,
unsu tuted or substltut ed with

to
cyxildmtkyl oo beterosycle a'dwrm@epéﬁd &wwﬂ%ulﬂw %!'m’ryl sveioplkyl,
f f |
ok hEperisvde AhSh i ERe EloRREMRYL foriet §ichi bftoalicy
m@nynw@emamyanG B H,gbwupalkyhmVeracsdlﬂJsh’alogm,ed

unsubstitute a hetero
a sirsightcar b branshebHkeroA CREB D é"mﬁ&o‘ngfafW&ﬁé?m% §¥§C} thféd or
11?0 ku?é%i/ itA1th 3 ls@Ytuedk( fa@/detﬁeam&th@mpgrbw@usov@ kyl
T"k amno, aryl amno or aryl _ |ower alkyl
a3b I’Tonembm'edglsututah&;i eraindatatdtsd, cashogyclig ringHngepstituted or substituted
subgrou are

withpkto ﬁtllt(.lgljt&gg St ?\%%tﬁgﬂ}ﬁ@;‘ﬁ“lfﬁb'%{”é} %g %rkﬁdlaﬁf]lﬁc{/ f?) r the alkyl
glq;up%ogéfl ned for the al kyl group above; 30 R2 is:

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 lov_ver 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 havihg 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,
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a straight or branched al kyl chain having 1 to 10
carbon atons unsubstituted or substituted with 1 to 3
substituent (s) each independently bei ng hydroxy, oxo,

| ower al koxy, am no, |ower, al kyl am no, hal ogen,

car boxyl or Iomer acyl ANéNDED SHEET 8 a straight or

a br anl](;g)?d{aglﬁ@n enylscilslg‘{ l?lr%%\géé t‘%\}é gar 91! gt%rglbs url]lsu%s{){[ﬁed or

gt 2 thl i1 B thé inédieng of Ry,
SY gﬁ%&g‘“@ﬁ %ﬁ Sﬁ%o;ﬁgmggdgﬁéﬁg ght %* %ﬁche 8oL %
abdv&ynyl chain having 2 to 10 carbon atoms

unsubsti t ut ed r 5 substituted,w l.to 3 .
or BB QL RS 208 Sretan o 7 b O RgT gPmssnsyringd or
suﬁ?:?:me'&%ﬂf 1 B3 sub@ﬁﬁ&ﬁ(s)@g dbﬁned‘?or &eAIRy] gt Xthe rAedhing of Rz,

al'ogen, [ ower ["ower al koxy, aryl, aryloxy
abovy] |ower al koxy, am no, |ower alkyl am no, aryl

am no, aryl |ower alkyl am no, cycloal kyl or 10
Rh’éterocycl e, wherein the said al kyl subgroups are

u Sthyldk Qxcp'h R4S lower Ay INoWer AlkoRyaryl, aryloxy, aryl lower
H{}E’Htgl}%}} d&{ye S |neda?%)r, t he alkyr roup, in the
alkeay,) mgno;ﬂo\m aﬂa’b@mmo aryl mping; apddwuer atikykamiggreyeiraliyl or

4 s H
nipeerR. e et ol ubdabe af kBt of lntegwitn 1 o3
sibditaent(d) AVREfimdKpt thamkg@ oabyin t&mm&amrtgroflmy\ﬂfoveJ kyl
am no, vvherel n thg sa ower al kyl is ungubstituted
onoR; BUBRORY, GRR’, (R m )ier Gpcﬁ&}%stwhea@n& d§ Helopyer alkyl, lower

gy&ﬁg@q&%y&gﬂﬂ%ﬁ él%){}z‘?o?jz éj aﬂé,ly @%oko%?k&gleﬁnmo aryl amino

oﬁW&P alklyPatinoaketkinahe suid lewer alleytiisnansubstithted (ombsahkydl with 1
am no, cycl oal kyl or het erocycl e, is | ovver

of z)sghsng;en@)}qach gx)dgp@g emg f}maﬁ%gﬁw’ 0XgQ, ogﬁn, lower alkoxy,
aI l%;qéw a?kch Wethin® Cdowe? 2l bRk ary? amno, aryl lower alkyl

ce table salt or ester thereof

alfnﬂ’fo eyaoqnm ozmemy@e,rm:as lwe:aausyls v alkenyl eyoleatley),

| kyl h b
I ETENIRCERCRIE o e
age}gﬁsmﬁ%}weﬁﬁaeef . Rdex@ipie hal ogen, | ower al koxy,

aryl oxy, aryl |ower al koxy, am no, |ower alKkyl
am no, aryl amno, aryl lower alkyl am no, 25

w%erloﬁl e/l or heterocycl e,

a straight or branched alk}?l chain having 1 to 5 carbon atoms unsubstituted or substituted
with 1 or 2 substituent(s) each independently being hydroxy, halogen, lower alkoxy, aryl,
aryloxy, aryl lower alkoxy, amino, lower alkyl amino, aryl amino, aryl lower alkyl ax_nino,
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,

a3to7 ﬁlembered, saturated or ﬁnsaturated, 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
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a 3 to 7 nenbered, saturated or unsaturated,
carbocyclic ring unsubstituted or substituted wth 1
or 2 substituent(s) each independently being | ower

al kyl or as defined for the al kyl group above, a 3 to
7 menmbered, saturated or unspturated, heterocyclic
ring unsubstltuted or 30 substituted with 1 or 2

§bg‘i li;’&,%nt (s) each independently being | ower alkyl or
fPNed for the al kyl group above, a substituted

H3idroXys Loweer latkok g drglbkyy, laryl nwbﬂq&mly, ginine) amsndiRiven &ﬂ’cyl lower alkyl

above i ncorporat| ng as_a. group nenber a substit ut ed
agring,AsyAIRING gf &gyl lodven alkyk amnanoy whsreeﬂ thg saidtalieyd caryl ercamino

F’tc’)%r agﬁ@@@tﬁﬁ'ﬁﬂb&tu@%&eﬁtoafg}b‘iumlé}{{gjé) ¥h ipdependently

oXY,

Heingelowat kil orlap definedl flsy the kgl geoupadbpve;ami no or aryI
Iovver al kyl am no, wherein the said alkyl, aryl or
Rerif no subgroups are unsubstituted or substituted with

u%%h't)’ Olgbllgﬁ&l h%ﬂ(ﬁfl gﬁ%% ?anﬂg IQP %Q%F\%r %&r}{s E%J\?xgkt?tg‘él cW%ubstltuted

vatlst oAl giﬂistmrenws)aaaclln aaiepéndently bellng hbrdmxy,g)xb lowvey alkoxy, amino,
car bgon at qQns upsubstltut d or sub?tltut ed with 1 or 2
%wsqlkweﬂ@qé’fos%wamaxﬁ%leyﬁw bei ng hydroxy, oxo,

r al koxy, am no, |ower alkyl am no, hal ogen,
8ar boxyl or | ower d&%l; 10 R3 is: H, cyano or COR4,
HMcyaJm or CORY,swhtreinRids H; lldoyér, alicyl c¢yeddaldpll,, cycloalkenyl, heterocycle or

it i e afle! F+ eheised oh el or 2 bstivuents)

e&rﬁubégdna&ﬁrw{eﬂag hyd?@@)h ok dnisRALWeY alk6k &:ﬁyﬁfymy aryl lower
0XO, l ﬂ‘dl | ower al’koxy, aryl, aryloxy, aryl
08

alklOkmqyc oriekgrpeysie; 96t er ocycl e; or 15 wherein R,
is a straight alkyl chain having I to 3 carbon atons
unsubstituted or substituted with | or 2

whekein | t uent (s) each independently being aryl, aryl oxy,
aryl | ower al koxy, |ower alkyl 20 am no, aryl am no,

Rallsyl | ower al kyl am no, cycloal kyl or heterocycl e,

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 alkbxy, lower alkyl
amino, aryl amino, aryl lower alkyl amino, cycloalkyl or heferocycle,

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;

Rj is:

H, cyano or COR*, 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
XisC;

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?,
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a 3 to 7 nenbered, saturated or unsaturated,
unsubstituted heterocyclic ring, |ower alkoxy, |ower
al kyl am no, aryl amno or aryl lower alkyl am no; R2
is a straight or branched upgubstituted al kyl chain
having 1 to 4 carbon atonms; R3 is 25 H cyano or

q%? )N?:Eéﬁh%bﬁmu %Sgltsl?élrtog?vg ot % é ¥ t ut ed Q%:{}gl W&y, aryl

16Wetatkoxky, A&BI dimiho lowet hikel auimr aypamihio} 4191 wevepalkyHarafno,
fornul a &@élsaco nmpound wherein X sC §l%the dotted
cyqlmkyl@@ raspeleavieseiB B 18 bh dowerralkyl. Jowsr alkenylgyclagiky

PIBTRART. ety BPA o GO R il RukP o1, RaPer i1, eycloalky,

cwbakéﬂyuamyl(os)mam Bnd R8 wnnmem hl}tyb dowey a@QKﬁéhalc@@R4
AVENDED SHEET 10  CR4( yano, hydr

agsraighhen bygrehed plker cawpdwmga?r t910 %W&t‘yﬂs aviﬂ snwm
sQsfUtY with 118 3 o Rlenud s AEderplch iy*P 9| g sb6lE, 0O

aVBfIG r7ahemb¥red Sall'dratéd)mamsatuk@téd, dazbneyclialﬂfgn;dsubstituted or substituted
cIoaIk t.er.oc cIe, aryl o
vt 1] Subrnupas) soidy InPRPentDYRE ToeE A1 Sasllegiapd far the alcy

gal kenyl, aryl or aralkyl and R6 is H, [|ower
ggcr.&éﬂ) f’lovver acyl or hal ogen, a straight or branched

adl tbé’n’;aémbdsrad rsatuzatedhor Ehsaturdt€d,detebonyclt ong unsubstituted or
unsubs t.ed_or, subs ed Wt
sulBHed i Bhtey saeStwéwﬁi %fldm?ad%n]lx%ﬂ% lowsr alfsy\ Ay as defined

fok the alkyBBRE i6she, Sat urated or unsaturated, carbocyclic
ring unsubstituted or substituted with 1 to 3
asubstituted enux(agpstmﬁ alloyd epalkenyi groppiesidafinedekave andoyporating as a

def | k o]
Somiaraie AsuBinE of bitinsichte LRy AR s ofs HothBoytic ring as
duﬁﬁatmiolvéuted or substituted with 1 to 3

bstit t h dent | b I | kyl
o Bk DA o 8965, et e ey
affind! AR Bifind b&‘ﬁg&l 1e¢vEyL1kgr a.ﬁhbewére&rtﬁﬁgma%ug@f&mq amino

aboVe 1 ncor por a group ne
sabgyelipstané anisubstntuted @bsubsutnterﬂ wathr lblod/subsmubnt(\sj each mdepcndently

blngtgelgv?/g a l or a.l. crlle%nea f01(':i Slfelanty(ii g?otl)lgva ove;

Ryis H;

R;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 thé 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 RS is lower acyl or halogen, or a pharmaceutically

AMENDED SHEET



10

15

20

25

30

hydr oxy, |ower al koxy, aryloxy, aryl |ower al koxy,
am no, amno |ower alkyl, |lower alkyl amno, aryl
amno or aryl |ower alkyl am no, wherein the said

al kyl, aryl or am no subgroups are unsubstituted or
substltuted with 1 to 3 substituent(s) each

- inde endently be | ower al kyl or as defined for
accppta FI@?“ OQF%?I@"“&TR;VE’?GX%QP[% H R3 is: H cyano,

hydr oxy, oxo, hal ogen, |ower alkyl, |ower alkoxy,
aryl, aryloxy, aryl Iower al koxy, am no, |ower alkyl
whereino, aryl ami no, aryl [ower al kyl am no, cycl oal kyl
or 25 heterocycle, wherein the said al kyl subgroups
Ralse unsubstituted or substituted with | to 3
%ﬁt'&r"ﬂﬁzﬂ{cﬁ&) all?yil cﬁﬁﬁ'hﬁ égp fol Mbéﬂ &¥ins WnSuHtitted 6thsﬁ1bst1tuted
I'ng of Rl, above, CON CR4(OR5) 2
wnh lwzkmmpemts)acz@h nndmemd;ently uemaehydemy halog wer alkoxy, aryl,

aralﬂxpfox'y ‘ 18\)% al k¥m§;\‘m xd Oa?‘gﬁ%%?fg%tl l%?‘lolﬁg Ca.r?l lgfvgy?lkyl amino,

B 1 oYR&ERIC 15 he said | ower al kyl is unsubstitut ed
°’%r ds“sybstltut eglcvmth 1 30 or 2 substituent(s) each

a B ol @ pesmbened, patatedpr apsaturated, garbeyclie xigg unshibsjared or substituted
w7 PRSP b Ky i 1 P isnf e o

UpRBeve;yCl 0al kyl or heterocycle, RS is | ovver al kyI
| ower al kenyl, cycl oal kyl, cl oal kenyl , I
a 3te 7 kyembgsed. {e QS\H@FaW é‘FtCFP&IY B’l’s s““‘ted or

h l§
e A —
fo?thddlkylodreap abokg,l chain having | to 5 carbon atons
ag&g&%l tut ed S(t)lr %ﬁ ?t i tuted ﬁg%vgaléﬂgénz | aﬁig’lcorporatingasa
gﬁ%ﬁhe‘?&?ﬁber a%%itxhﬂé&‘@%)hsuﬁitychted @FBOCPAE rirfd off a heterocyclic ring as

al koxy, am no, |ower al kyl am no, aryl am no,
defined abovésr al kyl am no, cycloal kyl or heterocycle, a

3, t d t I
hwrﬂgy SRR OD Rl e P ahoR ] SfinoJBRBPAHSE lover aley
hl?‘l ERiid &r)ang dsWerl ame;e pefide) Wwhereinahe Sﬁu& alﬂ@l aﬂyllqr lamdrio
as defined for the al ky grou above

suhsnonpsare ursabsiitated gr wbsii&m%é Witaldq 3 wés@pswa |°i“c!1 independently
b&ﬂg %{%r'aﬁlwi %FI asefined for the alkyl group above;

R; is:
H, cyano or COR*, wherein R* is H, lower alkyl, cycloalkyl, cycloalkenyl, heterocycle or

aryl, wherein the said lower alkyl is unsubstituted or substituted with 1 or 2 substituent(s)
each independently being hydroxy, oxo, halogen, lower alkoxy, aryl, aryloxy, aryl lower

alkoxy, cycloalkyl or heterocycle; or

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,
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substituted with 1 or 2 substituent(s) each

i ndependentl'y being | ower alkyl or as defined for the

al kyl group above, 15 a substituted or unsubstituted

al kyl or al kenyl group as df%ined above incorporating

as a group nenber a substitfited or unsubstituted
carbocyclic.rin het er clic r| as def i ned

ISR AOHy PSR O Tl 19T RE AT APYIo0 5] mfipjor aEphpwer alkyl
P W her@ B amifd Lilfhrd B Fhobbtittedi sublikitbd wRHTIORer aliyl
aryl” amno or aryl [ower alkyl am no, wherein the sa
Ralikyl , aryl or an1no 20 subgroups are unsubstituted or

bstit b tit t . h . .

7D AR A it % 05 ST B v sl
uﬁédb\éhnﬂéd)muﬁéiﬁl\!@dwﬁﬁh &roxE‘ cyano or COR4, wherein R4
Is H lower alkyl, cycloal kyl, cycloal kenyl,

het er ocycl e or aryI wherein the said | ower alkyl is

AR SRR 3 BB e B Bttt s

0Xo0, halogen | oner al koxy, aryl, aryloxy, aryl Iomer
al koxy, cycloalkyl or heterocycle or wherein Rl

“Bower alkyliigans straigh o¢ achedatureiedi hydrmgon sbon chaip having 1 to

gﬁ%sg{ r11¥ 3&?1 S‘(scgliﬁnxz g@ﬁ-x(é)ngé%%s«: fzﬁ%\fébég%an}pll'ésqgclu&% tblﬂt &re Yot ﬁmxted to,
niethy10etyl, Qfdp?l is@p@brl@bmlswec-bh@\l\;ﬂbrt&id@l] pentgl)gnd the Yike.

amno, aryl [ ower kyl am no, cycl oal kyl or
heterocycle, a 3 to 7 nenbered, saturated or

+HNs d

BB M B L B ERRELL ki oM havin

zagﬂnpossﬁﬂy R t%mcmbom atomisyand mmmb nﬁig(yl?jdowbﬂb hsng;d(y)hkeprgsentanve

t he an1no subgroups ar.e unsupstitute su tute

eampples b‘%ﬁé‘i‘deap‘%ffe not fimited-toy eth nlafoefnv%a:e iﬁ?@?@mﬁl pad the

%_.H or |ower al kyl, wherein the sai d | over al kyl is
unsubstituted or substituted with hydr oxy. The

vari ous substituents and groups used in this

“TRR AR it < G o ot PR Rbedi oo ehaip naving

2603, OJSM%QQO 3 chi®on Omé, a.tlitD&:ﬁitﬁiInVng](a? Jﬁe BeHdI§Representative
ato epresentative exaqﬁles inc , but ‘are not

ekamplee @nqlu_;ie but are not limited to, ethynyl, propynyl, butynyl, pentynyl, and the
like.

"Lower alkoxy" as such or in the group "aryl lower alkoxy", is an alkoxy group having 1
to 7, possibly 1 to 5 carbon atom(s). Representative examples include, but are not limited
to, methoxy, ethoxy, propoxy, isopropoxy, butoxy, sec-butoxy, terz-butoxy and pentoxy,

phenyl methoxy, phenyl ethoxy, and the like.

"Lower alkyl amino" is an alkyl or dialkyl_ amino having 1 to 7 carbon atom(s) in the
alkyl group(s). Representative examples ihclude, 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
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met hyl, ethyl, propyl, isopropyl, butyl, sec-butyl,

tert-butyl, pentyl, and the |like. "Lower al kenyl"

means a strai ght or branched unsaturated hydrogen

carbon chain having 2 to 7, possibly 2 to 5 carbon

atons, and containing (a) double bond(s). '

Representative 15 exanplei i ncl ude, but are not

limted to, ethenyl, prope §I, but enyl, pentenyl, and

the like. "Lower alkynyl" neans a straigHt or |
intinde) bt are matimiteditoe acehy PO ARPYS AFIPEPATAY: RUABQY1tpc-bytanoyl,

t ssi. bl acarbon atons, and containing (a)
fei‘%"g#"@?gBFfﬁi‘s !’%ﬁég‘}egls%ht ative 20 exanpl es incl ude,

but are not Iimted to, ethynyl, propynyl, butynyl,

entynyl, and the [|ike. "Loyer as_such or in

| ) 1" hir
Afrztw:léall@d'b a-"gyo}qallfw)egrogp'k%@--carhogycgﬁx g&d&?%}"ﬁ% or

oA R ot S S ton o

e exanpfes include, but are not limted
R%ﬁeJegtatiﬂ”eEMes iﬁglhdeg ut prearmo kimnited 4 pydﬁpmplyl, lgmlglxlyyl,
sec- but oxy, tert-butox n nt . enyl nethoxy,
cyslepaytyl, sydepaptenyl, Gy‘flﬁté%‘lyﬂll’g‘?gﬁtﬂmé g}(gyl am no" is an
al kyl or dialkyl amno having 1 to 7 carbon atom(s) in

the alkyl group(s). Representative exanpl es include,
Abhétemiceclivaing’ iomd ' heferpoyclefegrayp isansatwsated gpupsakyrpted ditad,

pdaribhbS ta] g BRiers el b oneBiting ) @1 teroftSRict] selected from
a ﬁ]{aﬁl\?g%g‘g atgﬂﬁi ath Bfygehafom M&ﬂul%ggbfonh.ﬂlé}ﬁes%ﬁwtivg exangples include,

to 7 carbon atons. Representatiye exanples .
bANMENBIELnSIERT, pygrold, pyridise, Pysimidmceazepine; furan, Pyrangoxepine,

acetyl , .propanoyl. isoprap . ;

bt iR e BAPRRCARakcle BB br e comeqpopdine
hydirated 6t ik hydrated otdlatintss any thegileup” or a

"carbocyclic ring" is a saturated or 5 unsaturated

cyclic hydrocarbon group containing 3 to 7, possibly 5
AR asBER G s’ S SPon "aF30RYIS EPHlly i "ANA @alkyre pladp, or as a

are not li'mted to, cyclopropyl, cycl obut%'/l ,

payef apanglyky” oryaybaeinod is/n aroymetis group| Withf énj? carhag atoms, and
the |ike. A "heterpcyclic ring", or "het erocycl e”
isgostiblyesnaneytii Sy Lo bt SPadihBpuBs 7O

possibly 5 to 7 nenbered heterocyclic ring containing

1 to 3 heteroaton(s) selected from a nitrogen atom
"Halogen/ajem" ateans chiories, bramigg, fluctingar 198ips-esent at i ve

exanpl es include, but are not limted to, pyrrole,
pyridine, pyrimdine, azepine, furan, pyran, oxepine,
In general, the compounds of formula (I) can be synthesized starting from compounds 1a

and 1b and compounds of the general structure 2 according to Schemes 1 and 2.

The compounds 1a and 1b are synthesized according to Noteberg, D. et al. (J. Med.
Chem. 2000, 43, 1705-1713).

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, L et al. (J. Org. Chem. 1995, 60, 5011-5015), Gershon, H etal (J. Org. Chem.
1961, 26, 2347-2350), Ho, T. L. et al. (J. Org. Chem 1986, 51, 2405-2408), Ibrahim, H.
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thi ophene, thiopyran, thiepine, thiazole, imdazole,
tetrazole, or their corresponding hydrated or
partially hydrated derivatives, and the |ike. 15
"Aryl" as such or as a part of an "aral kyl ",
especially an "aryl lower alkyl"™ group, or as a part
of an "aryloxy" or "aryl amno" is an aromatic group
wWith 6 to 12 carbon atons, ¥nhd is possibly a
nDnocycllc aryl group, such as a phenyl group.
H gmloge@rgt@mn 1993 S8 COM3B-644d), menrgq, Ct Gugmln@la@pmolecules

1952 oy RS S 4 AT, T PRbeBety bl 153 75l Sl Y. et al.
(fggcﬁgﬁ@”f'% ﬂflgké}%g Ry Pil@tVb!&&&rWe& ACEUIN Tetrah&dron Lett 1991,

25 The conpounds la and I'b are
38V3MIETI30E Weigk.ar di. (Grg. deio2000; 292595-2598) cand Wistrandd...-G. et al.
Chem 2000, 43, 1705- 1713). Conpounds of structure 2,
(Tatnahedran 98t 46550%s and with or without varying
protecting groups PG are synthesized according to
known synt hesi s net hods described 30 in the
Sthdrfé 8t ure by for exanple Beausoleil, E et al. (J.

Org. Chem 1996, 61, 9447-9454), Collado, |. et al. (J.

Og. Chem 1995, 60, 5011- 5 , Gershon, H et al.

(J. Org. Chem 1961, 2@ 2MZ:2%YP), Ho, T. L. et al

(J. Og. Chem;;&/vﬁ 2405- 24¥8) , I bx&him H.

AVE SHEET H et alO (J.00rg. Chemy 1993, Q

PH CNerberger, C. G et al. (Macronol® N—\R3

, 5,1 368-3 Pyne, S. G et al. (Tetrahedr

1985, 5P 5157-5768), Sanpew. Y._-st al. 3 ¥akugaku

Zasshita1958, 78, 11 3-%11 vadn fer VETf, A et al. |
(Tetrahedron Lett. 19910 32 27/R3730), Wi, L. et &
al. (Og. Lett. 2000, 2,0259502598), and W strand, :
L.-G et al. 5 (Tetrahedron 1991, 47, 573-582).
Schene | a RL\ OH OOHA OHRL AAINNZRZ OODb OOQ|P
la H\ ~- 1 R3

b c
HO\V‘Q(OMe —_— R1\HQ(OM‘3 —— R1\"Q(OH
(@)

o] o o . @) 0

1b
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OOb HO\ OBMbRL\ O c RL\ OH OO0 0 OO 1b
AVENDED SHEET 15 Schene 2 RR Rz Rz ¢ C H 0' PG PGN
OPGPGNOH OO0O 2Ibb RI'N OPGP(,NR3 OO0
CbbRR'NCHRINN- HN _OOOIThe
reactions in Schemes | and 2 can be of the follow ng
‘types: a) formation of ket s from al dehydes and
organonetal reagents such as Gignard reagents, b)
formgtion of 5 am des from carboxylic acids and

S , and c) deprotection of protective groups such

as esters and carbamates. Al of these reaction are
wel | known in the field of organic chen1stry For the
i tion of a sal® h the cogpourfd the formula
(1N -s4li tabte, Ma- %ageurrcallyeﬂc able acid
or ba can be used, su®oh as hydrochl orico

hydr obr omi c, 2

- e S o ¥ e!
N N
R1'N OH —_— R1'N N R3 -—— N R3
o] (o} (o]
I

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

chemistry.

For the formation of a salt with the compounds of the formula (I) any suitable,
pharmaceutically acceptable acid or base can be used, such as hydrochloric, hydrobromic,
sulphuric, phosphoric or nitric acid, or an organic acid, such as acetic acid, propionic,

succinic, glycolic, lactic, maleic, malonic, tartaric, citric, fumaric, methanesulfonic, p-

" toluene sulfonic and ascorbic acid, as well as salts with amino acids, such as aspartic and

glutamic acid. Suitable inorganic bases are, for example, the alkali, earth alkaline_ metal
or ammonium hydroxides 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 (T) in compounds, wherein X is
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sul phuric, phosphoric or nitric acid, or an organic
acid, such as acetic acid, propionic, succinic,
glycolic, lactic, naleic, malonic, tartaric, citric,
fumari c, nmethanesul fonic, tol uene sul fonic and
ascorbic acid, as well as salts with am no acids, such
as aspartic and..qglutamc acid. Suitable inorganic
G, EFégléé‘P’é'FEe,as?d Pﬂgﬁ‘gw Vit he alkali, earth al kaline
nmetal 15 or ammoni um hydr oxi des and carbonates, as
wel | as organi c bases, such as organic amnes, for .
The raveh cempoundsiagtording tethe ipyantignaaybe usedito [F5at agy eandition,

f ound t t £t it uant. i
whishiBgtcto 4 EBi W € piviclfecphififse 1M T ompound
accfo?cli?% kPtht ldvenBol eHEsY filndinktered orxaghplead ily, pareptedsiy) espically

(0]

e 20 doubl e bond represented by the dotted |ine
or reatalliydy mesans pHanypharmacesiiga) damulatipipestil for sad adgunsgtyation,

HEET 16 .. C . 10 i TV
and a6 il brun i BRAREARRACAIR AeRe Y aFistdts amounts
togéfef with phafrdceativally acctiptabiincarriets] edjuvaponeshidies kmown in the
treatnent with a prolyl oLi%ﬁﬁsgtldase.inq'bitor. The
artcBpoanifagiurecef sheh phprnaceutieal iopapiatigns isarelbimown in the art.
adm ni stered for exanple orally, parenterally,
topically or rectally by neans of any pharnmaceuti cal
Thii© thephainmaveutica Eerhpdsitiorsmiayl ba dinh kiosdgeabmo syitabeniidr oral use, such
containing=the_said. Eonpound in Bhatnaceut{ﬂcall%l
as tabletp capsulesahgpid fesags fQrEISfr8uft WSPENsIRAShEPulfiops; syrups etc. All
sudf AU &8 lac AFREPLEN, il KBTI oRICRNEES oft garriers,
adjuhaityandaddideds. The carhpoundsacdosding|té theniowention mayealso e

10 .Thus the rmaceutical conposition may be in a
s B T B b op SRR B R B dehgucous or
oilg ‘"S‘Qﬁéhﬁéms, lehflisi hs dQdgferdiOis Eont&inihg tBE actil@RgeRiin B6mbination
mul’si ons, syrups etc, Al such fornulations are nmade
withs¢omyengionakpharmasauticalbnascentable exeipiants; fosmulatons for rectal use are

carriers adj uy Lt .
o5 Sugeny iips 3P Y 5 B AL I im0 SRR upstances
suits1€foreéaalluse. €. g. for infusion and injection, for

exanpl e usi ng aqueous or o0ily suspensions, enul sions,

or dispersions containing the active agent in

C . . . o ) .
THE Ak QB Wtk RN STliERcn RS O st il Vary depending on
th€batly weightamidtage b theqatiert] thiepartihdaraonditendggitreated, as well as

th; @éo nbp%ﬂrl T %}g Ig%;ié,\%g&og,a ar.nrdI a%ra eassﬁgsc{e?er}ﬁleu?ed 1%9 :I:t {)grgéneskfil?éd in the art.

Typically a dosage form for oral use containing 0.01 mg to 5 g, typically 0.1mg to 500

. mg of active agent to be administered 1 to 3 times daily, would be suitable for most

_purposes.

The following examples illustrate the invention without limiting the same in any way.
GENERAL SYNTHESIS PROCEDURES

Positive ion mass spectra were acquired with ESI-MS, using a Finnegan MAT LCQ
quadropole ion trap mass spectrometer equipped with an ESI source. Decoupled Bc
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The therapeutic dose to be given to a patient in need
of treatnent will vary depending on the body wei ght
and age of the patient, the particular condition being
treated, as well as the manner of adm nistration, and
are easily determ ned by a person skilled in the art.
Typically a dosage formfor 9ral use containing 0.01
ng to 5 g, typically 0.1ng to 500 25 ng of active

nt to be adm i.ster 13
DR p B Wi Fegltba ] ik A 40 RpeCitincter HPKBIMHE for C)
o'rh'B%ﬁkérﬂ&M 4ob §péoroaittdr 100V INIMY for 'Ftn), 0D, whae ussdnas sofvent and
any ‘way. NERAL SYNTHESI S PROCEDURES Positive _ ion

chass:abiiéﬁs aua emps,seé@qmméelawt te tetsamesBylsilanggs ipternal standard.

negan MAT 0
snprah it felRpe irdetlh A ER TRPFhermoQuest B
IdstameANERE SR satdr. ANMRepfiels hnd satvents werr dfedmateréial quality
Bruker Avance 500 spectronmeter (125.8 MHz for 13C) _.or

apd Brepsprifigd lﬁwew@tioilewme?tar(dfo@p@cme& §Pﬂ@3@frmedlate

P A BB AL By 60 S

genfopflast, JSTt. Bakia) ovith aGuithbistelwent.anal ysis for CHN wer e
rreasured on an EA 1110 ThererJest CE 5 Instrunents
el enent aI anal ysat or. chem cal s and sol vents were

| . .
Rap AR Gl Fa*“"“ ?ﬂ"’sﬂ’*ﬁﬁ@s DU 11-89akdy R SFElbpent.2-

procedurwes
eﬁé-@dmmqhancidall end products vvere puri fied by fl ash

chr omat of S|I| flas
Aaiahgn G- FrmYstietonsnis nasbory S prit CLAmEoIin Bilidrays diethy!
gf FG)%E H&d“edftQ ’Ehe%\[ﬁfl |?ﬁa°gn§5191fn bromide (prepared from the corresponding alkyl
ydr oxy- al kyl ) -cycl opent -2- ene-carboxylic acids
bforniale (2-i4anmol) afid iragnysiumy(2t4opmel)- ib-aphydrous disshy] étherusing a

%g? g?@u}eﬁglh & t}ﬁaﬁ? g pt d‘ég rh%b élbext;eg q;n}’%srﬁt?r%gweag ptogred into cold

sSRFESNIRCI. Tde 8blkilibn was &iide acidi withipdrbcklatic Fﬁ&@ ad itheproduct
(2-4 mmol ) in_anhydrous diethyl ether using

wasextragted ith dishjpsomsthape The lefdpmeﬂaanexlayemaé fingd gnd
theétggctl on m xture was poured into cold saturated

The solution was made acidic wth hydrochloric
acid and the product was extract ed with

di chl or gnet hane. The. di chl oro a (ﬁ yer . was g ried .
Papgpdugs B3 & e3¢ EAl Progedurs fermyashe Bis ok éfﬁrcnsl%e& TeRercgrboxylic

aoiddt hesi s of 2-acyl -cycl opent - 2- ene- car boxylic

Dimethyl sulfoxide (2-3 mmol) was added to a solution of oxalyl chionde (1.0-1.5 mmol)
in dichloromethane (4 ml) at -80 °C. After 15 min a solution of 2-(1-hydroxy-alkyl)-
cyclopent-2-ene-carboxylic acid (1.0 mmol) in dichloromethane (2 ml) was added. The
reaction mixture was allowed to react for 1 h at -80 °C, where after triethyl amine (4-6
mmol) was added. The reaction mixture was stirred further 5 min at -80 °C before it was
allowed to warm to rt. The organic phase was extracted with 5 % NaOH. The aqueous
phase was made acidic with hydrochloric acid and the product was extracted with

dichloromethane. The dichloromethane phase was dried and evaporated.
Procedure C: General procedure for coupling an amine to a carboxylic acid with

pivaloyl chloride

Pivaloyl chloride (1.0 mmol) was added to a solution of the carboxylic acid (1.0 mmol)
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acids Dinethyl sulfoxide (2-3 mml) was added to a
sol ution of oxalyl chloride (1.0-1.5 mmol) in

di chl oromethane (4 mM) at -80 C. After 15 mn a
solution of 2-(1-hydroxy-alkyl)-

cycl opent - 2-ene-carboxylic acid (1.0 mml) in

di chl oronet hane (2 nl) was gded. The 25 reaction

m xture was allowed to react 'for I h at -80 C, where

spd eyl s ot Emaltimefctipritatisbe HED € ARR: LA Hgytamine (1.1
Qr &f thk aWfie is fH the6ieh $10a @ Bt &rffluokoactfi®adid SaPtien 3.3 mmol)

l%ﬁlea’se was extracted with 5 % NaOH. The aqueous phase
and sheradimedt.0di. emwiodwisyafided hwhere efterctihg reagtion puxtyrowasallowed to

was rac | dichl orgnet hane. The . 0/ ieet ot
TR A et i eplbree fen i er RAcaga arsh 39 % difyc acid
sRARPAIBSINGE] bnd ERIAEENaHOURETHE GichvrorhethRhe Plehsavag diiee and
to a carboxylic acid with pivaloyl chloride Pival oyl

evhparaiede (1.0 mmol) was added to a solution of the
carboxylic acid (1.0 mmol) AMENDED SHEET .,. 18 and
triethyl amine (1.1 mml) in dichloronethane at 0 C
Pot&durk D Prot&iuty foraf?diﬁl)(zln%a methyl otethyl dster grpupe i s
in the formof a HO or trifluoroacetic acid salt then

I3thaurmygoxidgr b 516 mmalhand qarboxylie agidssier WhQ ramab gvere dissolved
A5y Vohihe bt Fart SRERRN, Kkt e Sedlfpn s 00RDI D e fche

ridéthiinod &a¥teeipotdtal andi vaterSwasnaddedt Fak ddu€busopithse sas maska with

NaHCGO3. The di chl or onet hane phase was. dried. and ..
Gramicthale. The QOUCRUS Ense HHoDER TRgS AORHYEh By Forhigrig acid and

Lﬁ%{&ﬁba%s%&xéte@@nﬁ iR ektiahbl THE YKIbRAERarle bhasdwis dried

) and carboxylic acid ester (1.0 mmol) were

afgidesaporatdd. 10 in a snmall vol une of water-nethanol .

After the reaction was conplete the solvent nethanol

was evaporated and water was added. The aqueous phase

PrZedite D epirblectinls & Booproticked minthe aqueous phase
was then made acidic with hydrochloric acid and

ThedRRRTOwES amieds OBy WaS NG hgtipremeppge (3-10 m) and
1 hGHLALMTBLRDS RFRR MBS &0 8 THWHaGYARMAURd a1 8 °C for 2 h.

The solvent was evaporated, yielding the trifluoroacetic acid salt of the amine.

Procedure F: Hydrolysis of an O-acetyl group

K,CO;(1.1 mmol) was added to a solution of O-acetyl compound (1.0 mmol) in water-
methanol (6 ml) at 0 °C. The reaction was stirred 10 min at 0 °C and then 50 min at rt.
The solvent methanol was evaporated. Dichloromethane and saturated NaCl were added
and the phases were separated. The dichloromethane phase was washed once with

saturated NaCl. The dichloromethane phase was dried and evaporated.

Procedure G: Converting a carboxylic acid to a carboxylic acid amide

Ethyl chloroformate (1.0 mmol) was added to a solution of the carboxylic acid (1.0
mmol) and triethyl amine (1.0 mmol) in anhydrous tetrahydrofuran at -10 °C. After 20
min 25 % NH; (0.068 ml) was added at -10 °C. The reaction mixture was stirred at rt
ovemight. The solvent was evaporated and the residue was dissolved in dichloromethane.

The dichloromethane phase was washed with saturated NaHCO;. The dichloromethane
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Procedure E: Deprotecting a Boc protected am ne The
Boc protected anmine (1.0 mmol) was dissolved in

di chl oromet hane (5-10 m) and trifluoroacetic acid
(2-4 M) was added at 0 C. The reaction was stirred at
O Cfor 2 h. The solvent was evaporated, yielding the
trifluoroacetic acid salt oigthe am ne. 20 Procedure
F: Hydrolysis of an O acetyl” group K2CO3 (1.1 nmol)
was added to a solutign,of O acetyl conmpound (1.0
Phﬁﬁﬁl"yasi‘h%é‘?@r@ﬁﬁt‘éi‘ﬂ%ﬂﬁ‘F' (6 M) at 0 C. The reaction
was stirred 10 min at 0 C and then 50 mn at rt. The
sol vent net hanol was evaporated. Dichl oronet hane and
Peoéedure ¥ CanSertivy ecarboxyliogcidramide 4o pisyaRe ST

separated. The.dichl or opet han hase . .
iAo g et G R Rl PR S VR G amic
(' ingrﬂoﬁ R4 GYARA 2R3 miBbDGA dHhRiréus teRih@Edfufi@. After 2-3 h water

carboxylic acid to a carboxylic acid am de Et h%l olyed in

(tOhind) whoadded end the Golvems| Waseyeperatedd The residys wasi

h i i d i etk oAl .
dichlosomehane e sfibiriphieans so i af dshea il Y0 /B acia,
s d REC] dHdaRiPatdé NEECOI. DESdithjorovaethastdisithseivas fiidn@ried and

e reaction m xture was stirred at rt overnight. The
evapgorated. was evaporated and the residue was di ssol ved
i n di chl oronet hane. The di chl or onet hane phase was
washed with saturated NaHCO3. The di chl or onet hane

PREPIORRISOTNEOFISTARTING MESTERIALS i ed and evapor at ed.
Procedure H: Converting a carboxylic acid amde to a

cyano group Trifluoroacetic anhydride (1.5 mml) was

H?ﬁg‘ﬁf“éa'ﬁaﬁ%’??;éwy‘ﬁsm carboxylic acid amde 5 (1.0

amne (3 nmol ) in anhydrous
Thesnyabhetiaé (vaml, 220 trmtolPwas hddwait tera sofutdnrif)L-pratine fidegl 87

and the sol vent S evg ated.. The. resi due was

remel é8 Tiethanal (209 BY) B0 (ETERC PR TR P SflbRd fr | b The
| shied 19 4 Re3myci tric acid, saturated

sﬂggﬁ‘g%gb\)ég%@fgd Na}—%%i The)cdi chl or onet hane phase

was then dried and evaporated. 10 PREPARATI ON OF

B%I—Az _%Gcei\(/,lgggtﬁ%%nh}‘mgllne nmet hyl ester HO salt

Ethyl chloroformate (3.14 ml, 33 mmol) was added to a solution of Boc-L-proline (6.46
g, 30 mmol) and triethyl amine (4.60 ml, 33 mmol) in anhydrous tetrahydrofuran (100
ml) at -20 °C. The reaction mixture was -stirred at -20 °C for 30 min. Then a diethyl ether
solution of diazomethane (prepared according to Aldrich Technical Bulletin AL-180 from
N-methyl-N-nitroso-4-toluenesulfonamide (6.4 g, 30 mmol)) was added to the reaction
mixture at -20 °C. The reaction mixture was stirred at -20 °C for 1 h, where after the
reaction mixture was left without stirring at -20 °C overnight. Toluene (120 ml) was
added, and the organic phase was washed with saturated NaHCOj; and water. The organic
phase was dried and evaporated. The residue was dissolved acetic acid (30 ml) and the
solution was stirred at 100 °C for 10 min. The reaction mixture was evaporated. The
residue was dissolved in ethyl acetate and the solution was washed with saturated
NaHCO; and water. The ethyl acetate phase was dried and evaporated. The product was
purified by flash chromatography, yield 1.94 g (7.2 mmol).
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Thi onyl chloride (16 m, 220 nmol) was added to a
solution of L-proline (10 g, 87 15 mml) in nethanol
(200 M) at 0 C. The reaction m xture was refluxed for
I h. The solvent was evaporated, yield 14 g (86
mol ). Boc-2(S )-(acetoxyacetyl)pyrrolidine Ethyl
chl orof onnate (3.14 m, 33 ) was added to a
sol ution of Boc-L-proline %(gmAJfG 20 g, 30 nmol) and
triethyl amn . , i n anhydr ous

SYNT ﬁﬂﬂﬂif’@iﬁg‘]@ﬁ(i‘%&!‘%@?‘@ The reaction
m xture was stirred at -20 C for 30 mn. Then a
di et hyl ether solution of diazonethane (prepared

EXAMPEENg to Aldrich Technical Bulletin AL-180 from
N- net hyl - N-ni t r oso- 4-t ol uenesul fonam de (6.4 g, 30

o ook oS B A el 20, O
Di‘é\?cﬁélfelx?g;%odfigxgd%g.66%‘?3.'8%%1 X 44l AAdv@ o 4 stiition éfheyslopent-2-

over ni ght. Toluene (120 m) was

endd(Bdicarbotylichaid i gaetby eptonCle68@O - famsmely benzyl agune (lf%ml, 14.8
NaHCO3. and water. . T i hace . .
o e SLiud D B el S s B s

i) i Aerbriile 300 o] ARerSBmH the redrioN whB ik édto vtmront and it
reaction m xture was evaporated. The | residuge V\ﬁgdin

wali I6ft at teseinightt Thel solvenkwas evaparstedanddbe fRSidYE Waggisso
hed w t . ted 30 .
odSRLER R S R RS g Mg o

sa\éf@étgd RACY B30 Dycifricasmid. The dreMlargmertasie phiaselwhsiiried agd
_ .2 mmol)
€

. AVENDED SHEET 20 SYNTHESI S OF THE P
NPg1ficarpnvby iflash ehromatography, yie 3.5 g9 mmo&ODUCT

2- (Benzyl car banoyl ) - cycl opent - 2- ene- car boxyl i c acid

nmet hyl ester Dicycl ohexyl carbodiimde (3.06 g, 14.8
z.ma{ifwuasamdﬂy-dyaopmtszaém-'cmouﬂicyciuopent - 2-

ene-1, 2-di carboxyljc acid 1-npethyl ester
Tharmriiyl S5 EUR A TP CEPaOI P lepeR ey carodtyf acld tethy!

A b )35 dfofyzed aScordifig 3o proveduram Yieided. toyg (8.9
esé%?ggéiéﬁgﬁﬁb 14.h§ mol) in acg:etonitri le at 0 C.
méifdler 30 min the reaction was allowed to warmto rt

and it 10 was left at rt overnight. The sol vent was

evaporated and the residue was dissolved in

4 Bgﬂfcyclﬁ en(3-ehé-eamiayliaacids@-ptdline methyl ester)
232§%“3mﬂ?‘3‘ atUrated NaHCO03, saturated NaC and 30 %
amide i ¢ acid. The dichl oronet hane phase was dried and

2;ﬁ%ﬁ%@%ogﬁ%&c&p%&%%—?ﬂe-%bE*ﬁﬁrhcft{‘(f?f@é,% #RK01) and proline
methyl ester (1.48 g, 8.9 mmol) were coupled according to procedure C. Purification by
flash chromatography, yield 2.64 g (7.4 mmol).

2-(Benzylcarbamoyl)—cyclopent-2-ene-carboxylic acid L-proline amide

The methyl ester group of 2-(benzylcarbamoyl)-cyclopent-2-ene-carboxylic acid (L-
proline methyl ester) amide (2.64 g, 7.4 mmol) was hydrolyzed according to procedure D.
Yield 2.32 g (6.8 mmol).

2-(BenzylcarbamoyI)-cyclopent-z-ene-carboxylic acid L-prolylamide amide

Prepared according to procedure G using 2-(benzylcarbamoyl)-cyclopent-2-ene-

carboxylic acid (2.32 g, 6.8 mmol) as the starting material. Purification by flash
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15 2- (Benzyl car banoyl ) - cyci opent - 2- ene- car boxylic acid
The nmethyl ester group of

2- benzyl car banoyl - cycl opent - 2- ene- car boxyl i c acid

met hyl ester (2.58 g, 9.9 mmol) was hydrol yzed
according to procedure D. Yield 2.19 g (8.9 mml). 20

2- (Benzyl car banoyl ) - cyci opeﬁ 2-ene-carboxylic acid
(L proline net hyl ester) de

2- (Benzyl car.b ent - 2- ene-car boxylic acid
chromatpgAPhy, @eﬁﬁ%)(%ﬁﬁ“ﬁo'& ine nethyl ester (1.48 g,
8.9 mml) wer e coupl ed according to procedure C

Purification by flash chromatography, yield 2.64 g, .
2((Bedzyltm|b)1moxb-cyclopent-2-ene-carboxyllc acid Z(X')-cyanopyrroh ine amide

Ptepéﬁﬂg st EorRuR A YRHE 2 Q&zwsrb%ﬁkgp%lbsem bhe-
%bé'mﬁzdéh@ﬁfpmﬁﬁﬁ‘l'lde diidk (PO 6 3 molc Rufivatibh andssipdration of

- proline nethyl ester) amde (2.64 ¢ 4

dhatdreomersly fesbehmmajograpihs yisddiaf <énq3>f theyi dé?SEF’%C"B?Sé 135, (037

mmol ). 30

“%‘-“(l enzyl car banoyl ) - cycl opent - 2- ene- car boxyl i c acid

o VRV 2512212 7838] 8@00 Fa:amanedsamev JCHENTP, 148.99y biBeThy127.61,
usi ng 2- benz | car banmp y p ene- carboxylic

labﬁél, l(lﬁézléﬂ & 19841139 %% 16%@% fg?%ng mat eri al .

62! N2112.78; found C: 69.51, H: 6.54,
A} PRV 0 SO Gueg Y R TR e Y 1278 foun
Ne-1@2B8nzyl car banoyl ) - cycl opent - 2- ene- car boxylic acid

2(S)-cyanopyrrolidine amde Prepared according to
procedure H using 2-(benzyl car banoyl)-cycl opent - 2- ene

é“&?‘;ﬁ%ﬂ ic acid L-prolylamde amde (2.3 g, 6.8
urification and separation of diastereoners

by flash chromat ography, yield of one of the
di ast

zzlgengfcag e?l—cggm’gt-i%pﬁ@;ra &%%cw&f&%%éo@ggayﬁ%yrmhdme

alnide 73, 127. 41, 127.64, 128.69, 137.80, 138. 27,

139 45, 165.06, 173.96. 10_Anal SZ% g% .O.Ig I—gﬁ)
Ze&brgulc@'bagg)thyclqgen32@2e-cgbo_rt2110713:.1 3808 > ygols gnd Lo)-
(ace?oxyaceNl)ﬁ'y;roﬁgme trifluoroacetic acid salt (prepared from Boc-2(S5)-
(acetoxyacetyl)pyrrolidine (0.95 g, 3.5 mmol) according to procedure E) were coupled

according to procedure C. Purification by flash chromatography, yield 0.82 g (2.1 mmol).

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

The acetyl group of 2-benzylcarbamoyl-cyclopent-2-ene-carboxylic acid 2(S)-
(acétoxyacetyl)-pyrrolidine amide (0.82 g, 2.1 mmol) was hydrolyzed according to
procedure F. Purification and separation of diastereomers by flash chromatography, yield
of the more active diastereomer 0.21 g (0.58 mmol). |

3C NMR: & 25.15, 27.55, 28.51, 32.94, 43.47, 47.80, 49.00, 61.20, 67.06, 127.40,
127.64, 128.66, 138.24, 138.36, 139.11, 165.80, 174.21, 209.28.

ESI-MS: m/z 357 (M+H)".

Anal. (C20H24N;0; - 0.1 H20) caled C: 67.06, H: 6.81, N: 7.82; found C: 66.98, H: 6.86,
N: 7.62. '
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EXAMPLE 2 15

2- Benzyl car banoyl - cycl opent - 2- ene- car boxylic acid
2(S)-(acet oxyacetyl)-pyrrolidine amde

2- Benzyl car banoyl - cycl opent - 2- ene- car boxyl i c acid
(0.86 g, 3.5 mol) and 2(S)-

(acet oxyacetyl)pyrrolidine2xifluoroacetic acid salt
(prepared from Boc-2(S)- (acetoxyacetyl)pyrrolidine
?ng 33.5 nmol ) according to procedure E) were
coup 20 according to procedure C. Purification by

flash chromat ography, yield 0.82 g (2.1 muol).

2 Sienp i AR TRt 2 TR T afiR pEPeflctifie Bfide
29 c;%m%og Bh&ADGERA bRk @,@ﬂr(D%-gemQIﬁﬁfM| y@'rohdme

acl 2(S acet oxyacetyl)-pyrrolidine ani.de

(016 @1,11.9 mumal) Verggoupigdiacsioyding taprosedHra - Penﬁﬁatwémﬂaﬁh

Puri f i cat. nd earat [LHONEr b
cHrpmalp gt 8 F BiTpenpE RRicu2lo 3 1 AhECROTE S Y
13¢h \QERE 'SER1158, 26. 1212012(, @258 4306 )45.98G690R49.50 2R 71A,, 127.64,
27.55, 28.51, 32.94 4347 47.80, 49.00, 61.20,

13851637557 13660, 140.05.0.65.61287382. 138. 24, 138. 36,
+174.21, 209.28. 30 ESI-MS. iz 357
%MW kﬁé I&9}('I OH24N204 0.1 H20) calcd C '67.06, H
a8 {C, s, NG0B 20.2{ D) dalcd (R G.19BD, H:17.48, BB 9.280\foundd2.71.43, H: 7.55,

AI\/E DED SHEET 22 EXAMPLE 3

N298@nzyl car banoyl - cycl opent - 2- ene- car boxyl i ¢ aci d
pyrrolidine am de
2- Benzyl car banoyl - cycl opent - 2- ene- car boxyl i c acid

EXAMPIE41.9 mol ) and pyrrolidine 5 (0.16 m, 1.9
mol ) were coupl ed according to procedure C
Purification by flash chromatography, yield of the

o o O

Pﬂ@ireﬂhpcdrﬁﬁlgﬁd procedige Brusing2-femylacyelopent-2raue-gaboxylic acid (2.1

oAt o3 sy 7 b bl e Sy,

Pﬁﬁﬂ&ﬁlog by Hast Shrohlato@ﬁﬁmy, yibld ©8d.8.(3.5 mmol).

2-Benzylcarbonyl-cyclopent-2-ene-carboxylic acid
2-(1-Hydroxy-2-phenyl-ethyl)-cyclopent-2-ene-carboxylic acid (0.26 g, 1.1 mmol) was
oxidized according to procedure B. Purification by flash chromatography, yield 0.074 g
(0.32 mmol).

2-Benzylcarbonyl-cyclopent-2-ene-carboxylic acid pyrrolidine amide
2-Benzoyl-cyclopent-2-ene-carboxylic acid (0.14 g, 0.61 mmol) and pyrrolidine
(0.051 m}, 0.67 mmol) were coupled according to procedure C. Purification by flash
chromatography, yield of the racemic product 0.12 g (0.42 mmol).

BC.NMR: 8 24.43,26.11, 28.15, 33.79, 45.67, 45.84, 46.89, 47.92, 126.72, 128.52,
129.50, 134.88, 145.20, 146.72, 172.83, 195.46.

ESI-MS: m/z 284 (M+H)".

Anal. (C;sH21NO,) caled C: 76.30, H: 7.47, N: 4.94; found: C: 76.17, H: 7.69, N: 4.94,
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EXAMPLE 4 15
2- (1- Hydr oxy- 2- phenyl - et hyl ) - cycl opent - 2- ene- car boxyl i
c acid Prepared according to procedure A using
2-fornyl -cycl opent - 2- ene-carboxylic acid (2.1 g, 15.0
mol ) and benzyl bromde (7.2 m, 60 mmol) as the
starting materials. Purifipgation by flash
chr omat ography, yield 0.80 g (3.5 nmol). 20
Eéyﬁﬁ xﬂgarbonyl-cyclopent-2-ene-carboxy|ic acid
- ?Eydroxy-Z-phenyl-ethyl)fcyclopent-2-ene-carboxy|i
c acid (0.26 g, 1.1 nmmol) was oxidized according to

procedure B. Purjfica n b%/ flash chr? dgraphy,
241 -Hydroxy-A-pheny}- gutg§ Wﬁ&ﬁbe“ -3rene-carboxylic aci
p&yﬁ%aaxg&a{ngqg;sgcmé RNRMg RGBT 2 dneaBidxylic acid (2.1

rrol 1 di ne-a
gﬂﬁanmydndcybﬂwpémhe@lmqpmdﬂm)al i mpneil)oas e s_[qrtlgg materials.

I 67 I
N Y 1T e
flash chronat ography yi el d of the racem c product

0.12 g (0.42 nmml ). "3C-NVR 8 24.43, 26.11, 28.15,
2-:(3-mpymtmyl)4c~ycment43-e99-canlmyﬁ-c agir 72, 128.52,

i BB Gty TR, 30 v

oZﬁ:z%Q acdrdifig4d prodedufie BAPuffifieatidn by fladh cAromakbgraph§Oyield 0.39 g
AVEN D SHEET 23 EXAMPLE 5

(25@nn¢9droxy 4- phenyl - but yl ) - cycl opent - 2- ene- car boxyl i

c acid Prepared according to procedure A using

2-fornyl -cycl opent - 2-ene-carboxylic acid (2.1 5 g, 15
20 hengibtitdndyl)peycBpent 2ienpreapbenylic/aci (I-padlits methiy) ester)
the starting materials. Purification by flash

aptd ®mat ogr aphy, yield 1.31 g (5.0 mmol).

2g(ﬂ(ﬁ.eggsméh@m-amaﬂeht-z-xeﬁéia&eekylfc 2@ (E 58 pOXY Immommdiprolme

Xy~ hen but yl ) - cycl opent - 2- ene- car box
neettnd iestex (0. 3%3 @3 sol)were covried accasding to REPCERED F:dYI‘FdX 0p4 (1.7

r@Sedure B. Purification by flash chromatography,
"59)1‘ 'd 0.39 g (1.5 mol).
(4 Phenyl but anoyl ) - cycl opent - 2- ene- car boxyl i ¢ aci d

roline methyl ester am de . .
-(4- enylbutanoyl)-zyclopent-zzene-cargoxylic acid L-proline amide

The methyl ester group of 2-(4-phenylbutanoyl)-cyclopent-2-ene-carboxylic acid (L-
proline methyl ester) amide (0.64 g, 1.7 mmol) was hydrolyzed according to procedure D.
Yield 0.58 g (1.6 mmol).

2-(4-Phenylbutanoyl)-cyclopent-2-ene-carboxylic acid L-prolylamide amide
Prepared according to procedure G using 2-(4-phenylbutanoyl)-cyclopent-2-ene-
carboxylic acid L-proline amide (0.58 g, 1.6 mmol) as starting material. Purification by
flash chromatography, yield 0.50 g (1.4 mmol).

2-(4-Phenylbutanoyl)-cyclopent-2-ene-carboxylic acid 2(S)-cyanopyrrolidine amide
Prepared according to procedure H using 2-(4-ph_enylbutanoyl)-cyclopent—2-ene-
carboxylic acid L-prolylamide amide (0.50 g, 1.4 mmol). Purification and sepapration of

diastereomers by flash chromatography, yield of the more active diastercomer 190 mg

(0.56 mmol).
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15 2-(4-Phenyl but anoyl ) - cycl opent - 2- ene- car boxyl i c
acid (0.58 g, 2.3 mmol) and proline nethyl ester
(0.37 g, 2.3 nmmol) were coupl ed according to procedure
C. Yield 0.64 g (1.7 mmol).

2- (4- Phenyl but anoyl ) - cycl opent - 2- ene-car boxylic acid
L-proline am de 20 The HEth ester group of

2-(4- phenylbutanoyl)-cyclo ent - 2- ene- car boxylic acid

iR A 4 e,
£L5 16122‘8 7.98, 141. 1 144.10, 145.86, 173.20, 197.84.
utanqy -cycl opent -'2- ene- car boxyl i ¢ aci d

Esbpﬁbhy%aﬁimewaHmde 25 Prepared according to

proce

Apal { szp‘ﬁ@ﬁ?&b ﬁg? 3alc&%l 7015%?1IH 27 ene-’ 80%8r‘ kg%%(ny (f c7 4azc& $7:33,

N7 pgoline amde (0.58 g, 1.6 nmol) as starting
naterlal Purification by flash chromatography, yield
0.50 g (1.4 mol ).
2- (4- Phenyl but anoyl ) - cycl opent - 2- ene- car boxylic acid

E PE&ﬁ'ﬁopyrrolidine am de 30 Prepared according to
procedure H using 2-(4-pheny|butanoyl)-cyclopent-2-ene
carboxylic acid L-prolylamde amde (

.50 1.4,
2o EDy Butatoy D openk B sATh OIS Ackt byrIpRUingAmite. <

PRSP s A o2t
p%%(ﬁ’l didY0.65424), 34892mal) were ccmp,ledZ&cEﬁjmgtb mecedgze G Purification
by Srshodhomateeraphy, pield efthe Tadsmiie ot .4 T 2i(Ho oD
?3“%%@8 il%s,éé.%s&é.i\é*ﬂh’m%@'ss 153291 H24992 4882 046189HZ®B4 125.84,

found C 74. 28, H:
178.58,12833N14178® 3 45 ZXAMBLIY, 3 72.92, 198 28.

Eém% ”i‘é%é& yI) cycl opeat - 2- ene- car boxylic acid

%51%&@'7)7-1&)/5! R0ON: 2:56nfouad b G7 0] K: £30,0N: 4.38.
A%‘S‘ggmmg and pyrrolidine (0.074 m, 0.89
nmol ) were coupl ed according to procedure C

Eggéiﬁﬁqi?zion by flash chromat ography, yield of the
' roduct 0.21 g (0.69 mol ). 13C NVR 8 24. 45,
25. 68, 26.15, 28.07, 33. 56 35 19, 37.99, 45.82,

46. 89, 47.84, 125. 84, i.hZS 53, 14d’L 81 4&5 27,
(lspgﬁ.ggm-z_twmnmcggony ammo exanoic acid methiyl este

(2.5')-5-Oxo-2-[N-(benzyloxycarbonyl)oammo]hexanoic acid (3.45 g, 12.3 mmol)
(prepared according to Ho, T. L. et al. (J. Org. Chem. 1986, 51, 2405-2408)) was
methylated with 2 small excess of diazomethane (prepared according to Aldrich
Technical Bulletin AL-180) in anhydrous tetrahydrofuran at 0 °C. The reaction mixture
was left at 4 °C overnight. The solvent was evaporated and the residue was dissolved in
diethyl ether. The diethyl ether phase was washed with water and saturated NaHCO;. The
diethylether phase was dried and evaporated. Purification by flash chromatography, yield

1.5 g (5.1 mmol).

Boc-5(R)-methyl-L-proline methyl ester
Prepared by reacting (25)-5-0x0-2-[N-(benzyloxycarbonyl)-amino]hexanoic acid methyl
ester 1.5 g (5.1 mmol) and di-tert-butyl-dicarbonat (3.1 g, 14.0 mmol) with 10 % Pd/C

(0.28 g) in methanol under 4 atm pressure of H, overnight. The solution was filtered
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15 ESI-Ms: nlz 312 (MtH)+. Anal. (C20H25NQ2) calcd C
77.14, H 8.09, N 4.50; found C 77.09, H 8.30, N
4.38. EXAMPLE 7 20

(2S) - 5- Oxo0- 2- [ N- (benzyl oxygar bonyl ) - am no] hexanoi c
acid nethyl ester

imbegCeiead gripgmicit PRBRsnTN chr R, 34 B0 & 0.7
"“;r;r%?ﬁw et al. (J. Og. Chem 1986, 51, 2405-2408)) was

ated with a small excess of diazonet hane
prepared according to Aldrich Technical Bulletin AL-

(

180) j t ot 0 C. Th ti
+RheyibuasayRatkP e Lr BRYARE LR O L TS fenellon

. | flom Mpkendibutaiowestid (0.731ged U 1) and
4ﬁﬁgﬁﬁﬁglcg?gﬁufe%ﬁerﬂﬁhase was vvgs,heél ggg]g tyé‘tmO)an
thianyl cidorided 064 muaé@mnolmyas arldedig psplvEiPn 0h (Fethyl-L-
prape Ay L RGO teid YA ir GRS Botbade- R methyl-L-proline cthy!
es@P£0.56 B) 112 trlivdl) sccofi iorosmiuby E) @t eicttil emine@. wl, 15.0

reactin . .
mipB)in @ic%iasometpwe(zﬁ Orsy Mheyraftes dtyas stirprd At Fihfox 2 b The

.aci d _net hyl I . i) an
aidfiofophagtppE St fith 30 TR hoif hturied Nacl and sgpuated
NRICO,. TH déhigbmicthane phse wasudnitd rand evaporgrdsRurification by flash

overni ght. The sol ution s filtered AVENDED SHEET 25
chromatogripls el 0dA® (@PdPBIOk ed. Purification by flash

chr omat ography, yield 0.90 g (3.7 mol).
4- Phenyl but anoyl -5(R)-met hyl -L-proline ethyl ester 5
4-PhERADYANVRS@®) méthpk-Legrolipeepar ed from

4- pheny| but anoi id (0.7 4, 1) .. hi. oyl
T v s gt v oty TRt alTepron B o) 74 8. 26
mﬁoll* {Jﬁs Wl?iiggtag%’t%rging to {p%deﬂﬁre@.hvieldéﬁ.ﬁeg (2.4 mmol).

ur oace salt (prepared from
Boc-5(R)-nethyl -L-proline ethyl ester (0.90 g, 3.7

| ). accor di to C e triethyl am ne

%Egm“, anﬁﬂg&gﬁq}sﬁl&i—ﬁnsﬁﬁglﬁ?@l‘gﬂn@ fane at 0 C, _wher e
4 DhERYIbhtnoVAS (Pt inetheRL Prolite (0067 & 2¥ nifid) 484 pyrrolidine (0.22 ml, 2.7

di chl or onet hane phase was vvasEgg wi_t h. 30 %citric tograph
maril}iwereeaoupiad aeroRgiug O:PRPCEIHTE &aﬁcmllgtkf}woma ography,

dj r t phase was dried and evaporat ed.
Y‘ﬁ@f@fk?égr?éﬁﬁ@? flash chromatography, yield O. 749‘9
BCANRIRTER0.51, 281 636.21, R6020) 26.99( 33853289, 35-235 461084635, 54.28,
58.87, 125.80, 128.27, 128.52, 141.75, 170.69, 171.03.
Anal. (Cz0H2sN20; - 0.3 H20) calcd C: 71.95, H: 8.63, N: 8.39; found C: 72.14, H: 8.76,

N: 8.34.

EXAMPLE 8

4-Phenylbutanoy|-5(R)—methyl-L-ptrolyl-2(S)—(acetoxyacetyl)—pyrrolidine
4-Phenylbutanoyl-5(R)-methyl-L-proline (0.23 g, 0.84 mmol) and 2(S)-(acetoxyacetyl)-

pyrrolidine trifluoroacetic acid salt (prepared from Boc-2(S)-(acetoxyacetyl)-pyrrolidine

(0.23 g, 0.84 mmol) according to procedure E) were coupled according to procedure C.

Purification by flash chromatography, yield 0.23 g (0.54 mmol).
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15 The ethyl ester group of

4- phenyl but anoyl -5(R) - et hyl - L-proli ne ethyl ester

(0.74 g, 2.6 mmol) was hydrol yzed according to

procedure D. Yield 0.67 g (2.4 mmol).

4- Phenyl but anoyl - 5(R) - net hyl - L- prol yl - pyrrolidine

4- Phenyl but anoyl - 5( R) - net hék L-proline (0.67 g; 2.4

nmol ) and pyrrolidine (0.2Z2°m, 2.7 20 mmol ) were

coupl ed according to procedure C. Purification by -

flash chromat ography, vyield 0.53 g (1.6 nmol). 13C

1-£5prolyl-26)<{Rydrbixyaée; Brolidine

+%é§u&qogﬂ-5(@4'nggy 46 35 54. 28y 5?3, 8;yl&’|by5 80,
Prd;%edZé’qco@Bg ®oprocedureSusing 4-rdgnylbutanpy- 5(K}Tmeth>’1 L-prolyl-2(5)-

(a@(t:égﬂc&%gﬁ ep du}&@ g,ﬁ?gggmfxgol) %gﬁﬁrug@nz}%ﬁm agog by flash

chﬂbrﬁ’&l@@ﬁébwtﬁdwwi%((ﬁl)z%ﬁhbw L- prol yl - 2(S) - (acet oxyace

pyrrol’i di ne

3 NN PO 34, 26 0R) 26:82438 25, 3384, PAQ0 152 43,19 5430, 58.56,

) ¥k) nAe!
1T, b By AR 12 e Rkp 17 St B g a s,
ESFAIS2 i 3§ BQetERYyacet yl ) - pyrrol idine (0.23 g, 0.84
nmol ) according to procedure E re c
Anad. (GhiatioDe € Hp)baled Gab.h, By TB0aNRT 0B: Biad 6 REn H: 7.83,
Nié. g’lhd 0.23 ¢ (O 54 mol ). AI\/ENDED SHEET 26
‘Phrenyl but anoy|
-5(R) net hyl - L-prol yl - 2(S) - (hydroxyacetyl)-pyrrolidine
Prepared according to procedure F using
EXAMBEE Sut anoyl - 5(R) - met hyl - L-prol yl -2(S) -
(acet oxyacetyl)-pyrrolidine (0.23 g, 0.54 nmol) as
starting material. Purification by flash 5
Béds(Ryereardnephl-proliné thethyl ester( 0. 29 mml) 13C N\R. S

rusticpitgt G 3 . GaAp af, Y 30g,450, win o

n@?m%@rﬁclﬁ@n fhdt thd 93(9%n%lgglo?eh &?2%% O%Ggp gﬁs Hléeplaced by the

O)
tnqdlprdectm@g‘om m sy,ntlggls pqocqhgg Thegnagr @astg@oglgr wps isolated by

0 N, 6.83. EXAMPLE 9
ﬂaégccig@g;toglgplgy butyl -L-prol i ne methyl ester 15 Prepared

according to Lubell, W D. et al. (J. Og. Chem 1996,
61, 9447-9454 with the
Boc-S(R)-tert-butyl- -prolme

The methyl ester group of Boc-5(R)-tert-butyl-L-proline methyl ester (1. 14 g, 4.0 mmol)
was hydrolyzed according to procedure D. Yield 0.88 g (3.2 mmol).

Boc-5(R)-tert-butyl-L-prolyl-pyrrolidine

Boc-5(R)-tert-butyl-L-proline (0.88 g, 3.2 mmol) and pyrrolidine (0.27 ml, 3.2 mmol)
were coupled according to procedure C. Purification by flash chromatography, yield 0.87
g (2.7 mmol).

13C NMR: § 24.09, 26.35, 27.08, 27.59, 28.38, 28.85, 36.36, 45.96, 45.99, 61.00, 66.69,
79.60, 156.21, 171.15.

ESI-MS: m/z 325 (M+H)".

Anal. (C3H32N,03) caled C: 66.63, H: 9.94, N: 8.63; found C: 66.28, H: 9.95, N: 8.57.
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smal | nodification that the 9-(9-phenyl fl uorenyl)
protecting group was replaced by the trityl
protecting group in the synthesis procedure. The najor
di ast ereoner was i sol at ed ?z flash chromat ography. 20
Boc-5(R)-tert-butyl-L-prolfhe The nethyl ester group
of Boc-5(R)-tert-butyl-L-proline nethyl ester (1.14 g,
EXAMBEBIYY  was hydrol yzed according to procedure D.
Yield 0.88 g (3.2 nmol).
Boc-5(R)-tert-butyl-L-prolyl-pyrrolidine 25
Adeod-$(RRYerr-dutyldupyolyl-pynrolidine (0.88 g, 3.2 nmol) and

rrolidipe .27 2 I Wer e .c
adie arbrdriiia 1 S i Lo i e iR torf folu o TARE 3(R)-rert-butyl L
prglgf-gg%lg&h@mmor&kaicdacﬂi Sl d7fr O Bok-S(RPeerhidiryl-E.-prolyl-
789.°26.35, 27.08, 27.59, 28.38, 28.85, 36.36,
Dy liBEe (025390.76 toro0l) a6rding to pocedurs 53 and trieflyl amine (40 mi,

ESI - NB; 325 ( MtH) +, | . (ClsH32 -
3 bmeal) in cGosmettgneg {37 rrab o A€ Sty FEloEd Hpne
di 15@6t%@%@0§%5@a&%d vaABEAcitfc acid, saturated NaCl and saturated
cetyl-5(R)-tert-butyl-L-prolyl-pyrrolidine Acetic
NaHiG Qe Thiedi¢ioromethane phase was| driedand syepamted, Burfisation By flash

f the 5(R) -tert=b -1 - lyl - l'i di
chpPOBBPBROEH 8 10 (oS mPBor epared Trom
13BagvR¢ B)22U A, 3 pmt2s 94, 2.08) 26.2926029), 126i48£27.61,25 .95, 26.12729.65,
mol ) according to procedure IE# and tri etﬁhgyl anbnﬁ
36(62,86.64, 45.9%, 45 984601, 46.2h, 6O 6 St nahe 4818, E703H170.46,
) L _
R g R bR o e e Bkl 30 06 i 1ri o

ESICMS,: roaD6T @iteH)NaCdl and saturated NaHCO3. The

di chl or onet hane phase was drie n va !
Al (G arr SR AN B SR D a R Gy 1 B 19-16: N
Kggs 65 nmol). 13C NVR S 22.74, 23.17, 23.94, 24.08,

.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
EXAMPLE:LL: one carbon give doubl e peaks). ESI-MS: nlz

267 (MrH) + 15 Anal. (C i sH26N202) calcd C. 67.63, H:

9.84, N 10.52; found C. 67.79, H 10.16, N
4-Phenylbutanoyl-5(R)-tert-butyl-L-prolyl-pyrrolidine

4-Phenylbutanoylichloride (prepared from 4-phenylbutanoic acid (0.39 g, 2.4 mmol) and
thionyl chloride (0.21 ml, 2.9 mmol)) was added to a solution of the 5(R)-tert-butyl-L-
prolyl-pyrrolidine trifluroacetic acid salt (prepared from Boc-5(R)-tert-butyl-L-prolyl-
pyrrolidine (0.63 g, 1.9 mmol) according to procedure E) and triethyl amine (0.89 ml, 6.4
mmol) in dichloromethane at 0 °C. The reaction mixture 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 0.61 g (1.6 mmol).

13 NMR: & 23.90, 24.09, 25.92, 26.18, 26.34, 26.78, 27.41, 27.68, 27.93, 28.12, 29.60,
29.71, 33.07, 33.88, 35.12, 35.27, 36.44, 36.62, 45.76, 45.97, 46.00, 46.17, 60.82, 60.99,
65.72, 67.04, 125.74, 125.86, 128.25, 128.30, 128.51, 128.62, 141.75, 142.03, 170.34,
170.53, 173.99, 174.26.

ESI-MS: m/z 371 (M+H)".

AMENDED SHEET .



10

15

20

25

30

. dighiomermethang seiian waspyashed W“bétoy% <jtrigagid

10. 68. EXAMPLE 11 20

4- Phenyl but anoyi -5(R)-tert-butyl-L-prolyl-pyrrolidine
4- Phenyl but anoyl chl ori de (prepared from

4- phenyl but anoi ¢ aci d (0. 392 g, 2.4 mol) and thionyl
chloride (0.21 m, 2.9 mmol was added to a solution

o 0o n Bl s RSB oY EA8 Bl 351, : 035,

NB9G79(R) -tert-butyl-L-prolyl- pyrrolidine (0.63 g, 1.9
rmol) according to procedure E) and triethyl amne
(0.89 mM, 6.4 25 mmol) in dichloronethane at 0 C. The

Er_eaci,gm xture was stirred at rt for 3 h. The

t hane phase was washed with 30 %citric
acid, saturated NaCl and saturated NaHCO3. The
di chI or onet hane phase was dried and evapor at ed.

4Phenyibusanayh SR)-etrtduttyl-binroline mgthylesteryi el d 0. 61

RTINS RN

théshyl éhlode (/50 BB BBmnidd)) Was adbed’id a ﬁﬁuttﬂdh ofdfie 6@{)-tert -butyl-L-
45.°76, 45.97, 46. 00, 46 17 60. 82,

9,
p®iing methy} sstovytriflupaacetis acidsaits(prepars %&? 552‘? tembmgbl--prohne

w1 e (1 S bl iR o Py iy Pline 2.1 . 153

M?hﬁﬁéﬂeﬁn&x&n&m °C Al'tecre@ctiohdwv Ssistirtéd Hh vrt. The 7. 49;

found C. 73.91, H 9. 35, Lt H\%Cl and saturated
r
Fi énf?gglt%g%t%&gﬁ%h% Rhd @?e&ﬁ{@%b&qtéd P{Hlﬁcatlon b?' flash

. and hi ony
cmbknamgtkq:h(ynyslilQﬁiig(SZDmndD)) vvas added to a soI ution
of the 5(R)-tert-butyl-L- proline nethyl ester
trifluroacetic acid salt (prepared from
4ﬁ‘l§en§(b%)taﬁ@l15(k)itew-bhypmbwmel0 net hyl ester (1. 1 g,
according to _procedure E) and tri et hyl

n:e mptlml estssgrgup afriiPhenyibwianoyl-Stnter hbytyl-Eprojns mel*hlél ester (0.68
s S B Bviisied Secordlo fp procedilE D iER PIEPTLSIED.
NaCl and saturated NaHCO3. The di chl oronet hane phase

was dried and evaporated. Purif tion
4—Phenylbutanoyl-S(R)-tee-t-butyl-L-prolyl-zfsg ?acetoxy:}éetyl)-pyrrohdme

4—Phenylbutanoyl-5(R)-ten—butyl-L—prolme (0.58 g, 1.8 mmol) and 2(S)-(acetoxyacetyl)-

pyrrolidine trifluoroacetic acid salt (prepared from Boc-2(S)-(aéetoxyacetyl)-pyrrolidine

| (0.50 g, 1.8 mmol) according to procedure E) were coupled accoroding to procedure C.

Purification by flash chromatography, yield 0.30 g (0.64 mmol).

4-Phenylbutanoyl -5(R)-fert-butyl-L-prolyl-2(S)-(hydroxyacetyl)-pyrrolidine
Prepared according to procedure F using 4-phenylbutémoy1—5(R)-tert-butyl—L—proly1-2(S)-
(acetoxyacetyl)-pyrrolidine (0.30 g, 0.64 mmol) as starting material. Purification by flash
chromatography, yield 0.26 g (0.61 mmol).

3C NMR: 8 25.37, 25.42, 25.82, 26.06, 26.76, 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, 60.63, 61.24, 61.30,
65.83, 66.90, 66.97, 67.08, 125.77, 125.91, 128.26, 128.33, 128.49, 128.65, 141.64,
141.97, 170.78, 171.01, 173.74, 174.39, 208.42, 209.31.
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chr omat ogr aphy, yield 0.73 g (2.2 mol). 15

4- Phenyl but anoyl -5(R)-tert-butyl-L-proline The nethyl

ester group of

4- phenyl but anoyl - 5(R) -tert\-lz tyl-L-proline nethyl

ester (0.68 g, 2.1 mmol) hydrol yzed according to

[ dure.pD.  Yield 0.58 g (1.8 mmol ). 20
E%Imrﬁjlzﬁa?gﬂg “-5(R)-tert-butyl-L-prolyl-2(S)-(acetox
. N, - 011 i(Mecaled C: 69.77, H: 8.48, N: 6.51; found C: 69.62, H: 8.48,

%ﬁgﬁg%ﬁ%ut énoyI}%c?ng) -tert-butyl-L-proline (0.58 g,
NE.6873mol ) and 2(S)-(acetoxyacetyl)- pyrrolidine
trifluoroacetic acid salt (prepared from

Boc- 2(S) - (acet oxyacetyl )-pyrrolidine (0.50 g, 1.8

136 ¢9rding to procedure E) were coupl ed

accoroding to procedure C. Purification by flash

chr omat ography, yield 0.30 g (0.64 muol). 25
4- Phenyl but I . ge
Ben ar;fyéxmoy g'g%r‘?[‘:%'f%f Lreeodepyrroliging, acet yi ) - pyrrol i |
Héhi‘ﬁisocﬂfaﬁﬂa (@S5 aQCPE GMrigl) WasRA@SPBU DhtionsdfiBe S(R)-tert-butyl-L-
4- phenyl but anoyl - 5(R)-tert-butyl -L-prolyl-2(S)- )
paline metlyyl ester rifluggacetis acid salt (memwed from Boc-jdotzprrdytyl-L-proline

oL PR el b odur e sty
15.54hm3i).in dimeildylformathide #® WO, TheGeadtionavasktirred 3.1bif.rt. The

27.82, 28.06, 28,07, 29.15, 29.43, 33.01, 33.79,
diggethyiformamyde sobgiongvasypured inigicgovatarangdhe grodugt was extracted

i diciordnstibne PhictlehafiidiianeihasOwad Gashioy wify I citic acid,
sdrdfatdidNaCllabd sftirated NAHTE). THA didhlordmathade pHagéd was dried and

208. 42, 209.31. ANEN SHEET 29 ESI - NB: 42
eyaperpied. F@tloedafgﬁﬁgE atgerphy yje Q&:\‘(’ésicg @-5 6@.13))7, H;
‘%(Aﬂﬁmwptg 2@9@, 26.34006.8437.69 20827 56 48; 44896, 48165 4633, 62.56, 66.51,
1820Z,y12541p 42694,-130R)6, 160.29,bliilyA4. L- pr ol yI - pyrrol i di ne

A5 R BT RS RT3 Bp NITE 74 BRRE° AR R €85, . 12.08.

ester trifluroacetic acid salt (prepared from

Boc-5§ Rt-tert-butyl -L-proline 10 nethyl ester (1.46 g,
J4according to procedure E) and triethyl anmine

(i.9 m, 13.5 mmol) in dinmethylformam de at 0 C. The
reaction was stirred 3 hin rt. The
Boc-5(S)-methyl-L-proline ethyl ester

Prepared according to Collado, 1. et al. (J. Org. Chem. 1995, 60, 5011-5015). Punification
without separating the diastereomers by flash chromatography. This procedure yields the

(25,55) diastereomer as the as the major product.

4-Phenylbutanoyl-5(S)-methyl-L-proline ethyl ester

4-Phenylbutanoyichloride (prepared from 4-phenylbutanoic acid (1.42 g, 8.6 mmol) and
thionyl chloride (0.93 mli, 13.0 mmol)) was added to a solution of the 5(S)-methyl-L-
proline ethyl ester trifluroacetic acid salt (prepared from Boc-5(S)-methyl-L-proline ethyl
ester (1.85 g, 7.2 mmol) according to procedure E) and triethyl amine (4.0 ml, 28.7
mmol) in dichloromethane at 0 °C. The reaction was stirred 3 h in rt. The

dichloromethane phase was washed with 30 % citric acid, saturated NaCl and saturated
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di met hyl f ormam de sol ution was poured into ice-water
and the product was extracted wth dichl oronethane.
The di chl or onet hane phase was washed with 30 %citric
acid, saturated NaCl and sgpurated NaHCO3. The
dlchloronethane phase was drled and 15 evapor at ed.

A0, 0 B30 RS S 51 S Vol honty na

c%?oxﬁé&ograﬁhyl@;eldﬁmseg(sz}msl) 46. 33, 62.56, 66.51,
127.07, 127741, 128.54, 139.56, 160.29, 171.54. Anal.

(C21H31N302) calcd C 70, 55, H 8.74, N 11.75; found

(lé%aﬁ?g?%éﬁﬁmé\;g'll} ?ﬁylzoes?(é rNP IgrE eégr ed

’HﬁeCéﬂﬁ)d leskgr frougof L@Hénylﬂutarﬁiyl-fﬂs) -tadthylcL groliHiecsthyl £9@H(1.54 g, 5.1
60, 5011-5015). Purification, w thout separating the
m&wétyﬁaly%ycqor@g&t%mosﬁ%rsa el 1 3143@ @Izl e
yields the 25 (2S,5S) diastereoner as the as t he

maj or product. 4-Phenyl butanoyl -5(S)-nethyl-L-proline

49Phyﬂylbﬁtaabym(ﬂhmeylh)ﬂdt-pnom-qiykmﬂdine ( p repared from

%ﬁlg& -Rethy: B 42(‘?557\&324 o) 200 Prralghfe (0.20 ml, 2.4

Rxfno?)h@eré o lé@éce&jdn{g B3 Prétieahid e, F\Hl?(éatlgﬁ b§ flash chromatography,

l'uroacetic acid salt (prepared from
yBeld 054 nfetimdl). L- prol i ne ethyl ester (1.85 g, 7.2

ERTESSE0A8d SORES iy B A S o n 5372,

9385%; 12906 B ! 1 79.641 131051 7653, 1hero, di chl or omet hane
phase was washed with 30 %citric acid, saturated Nad

Awed. (€aHnN Qs () ERDFEISHEET2 39, HNBHROY: 8 #hcfound C: 72.08, H: 8.86,
I%U§F#oronethane phase was dried and evapor at ed.

Tfication by flash chromatography, yield 1..56 g
(5.1 mmol ). 4-Phenyl butanoyl -5(S)-nmethyl-L-proline 5
The ethﬁl ester group of

@t anoyl - 5(S) - net hyl - L-prol i ne ethyl ester

(1.54 g, 5.1 mol) was hydrolyzed according to
procedure D. Yield 1.36 g (4.9 mmol).

ﬂ-Pg?,ﬂbhmghﬁﬁ?—lﬁtﬁyl-lmp{rﬁ;yll—Zl(S)a(anlbgdxypgatylb-lpytiMme
B3 e e C bl R Bhioyl S et T roine 069
1)8eﬁﬁioz(§>t(fasetb>@yaeéz99€§vﬂcﬁm§le tamglbfdae&{cl &)m St (prepared from

%I ash chromat ogr aphy,
Boc-2(S)-(acetoxyacetyl)- pyrrolxdme (O 68 g, 2 5 mmol) according to procedure E).

—d

Purification by flash chromatography, yield 0.26 g (0.61 mmol).

4-Phenylbutanoyl -5(5)-methyl-L-prolyl-2(S)-(hydroxyacetyl)-pyrrolidine

Prepared according to procedure F using 4-phenylbutanoyl-5(S5)-methyl-L-prolyl-2(5)-
(acetoxyacetyl)-pyrrolidine (0.26 g, 0.61 mmol) as starting material. Purification by flash
chromatography, yield 0.15 g (0.38 mmol). |

'3C NMR: § 21.58, 25.34, 26.12, 26.44, 28.19, 31.60, 32.95, 35.14, 46.99, 53.81, 57.69,
60.94, 67.06, 125.83, 128.29, 128.55, 141.79, 171.01, 171.79, 209.19.

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

Anal. (C2H3N,0;, - 0.4 H,0) caled C: 67.12, H: 7.89, N: 7.12; found C: 67.19, H: 7.88,
N: 6.95.

AMENDED SHEET



10

15

20

25

30

13C NWR: S 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.
(C20H28N202 - 0.2 H2O) calcd C 72.34, H 8.62, N
8.44; found C. 72.08, H 8.86, 15 N 8.55. EXAWPLE 15
4- Phenylbutanoyl 5(S)-neth h L-prolyl-2(S)-(acetoxyace
tyl)-pyrrolidine 20 Prepared according to procedure C
usi ng 4-phenyl but anoyl -5(S)-nethyl -L-praline (0.69 g,
2.5 mol) and 2(S)-(acetoxyacetyl)-pyrrolidine
%Ehi prigacetic acid salt (prepared from
E 0C g% q?(iacetoxyacetyl) pyrrolidine (0.68 g, 2.5
nmol ) according to procedure E). Purification by

flgﬁﬂ_ chm%_%apnlyah%i&keq 0.26 g (0.61 muol ). 25
CaBxMk;98s. g, 2o- :ﬁmei)yﬂ ant{yBfoushytiatodyefariny(#) miywastdodédito -80 °C

Prep ared accor di ng procedure F usi

and- lpﬁh'hgev‘bh‘!tﬂﬂi(ﬂyumﬂ%? mie% pmel) maéragricog Adgr 30 min BFyEt;,0 (2 5

obSESHBER08 RER B g0ty L i

/518 47 i sulings k1150, 0l
1995, aar 5046 -5985)) sanhydroyy tesphydreduran (1), ?bwa%fdeéz@egsactwn

8 \' 4
géfr snfkgd g%% 5%%@? 980 JC?J\T&Q&? &égéé% 6@&9%&% arm) to room
teﬁn@kﬁﬂu@ﬁluﬁlgg %g Agh'\;éﬁllrﬁef zsﬁré.El_rrmg%u fro)ardl s@ur@ed NSL.CH(12 ml) was
adgee aig WKL A ITEL K FoRm SEPRFFAES dpe SauiTpfisen laver
W se f}%rggﬁde%lg eUEﬁHereé] RN AEOWas BRESIPEY B déthyiRethdr4Phétemaining

and 1.5 Mtert-butyllithium(13.3
ousZﬁyerruwsIe)tMSd wctu @mthylfettmr Bothrdiethpratr Jayersawere combined

wﬁﬁp%%%fg%@e%ﬁ%ﬂﬁﬁax% bt Puffediph o9 fpsh

l-?omﬂtoba'ﬁﬁ&kw\)ith()ﬁt aae&h apaaegteteamem yiend uaazg (412 meiol)aThis
95, 60, 5011-5015)) in anhydrous

piveeduahyigidsithy @, mlamerwm ag farcmajoT REquslact i on 10
m xture was stirred for 15 min at -80 C, where after
it was allowed to warmto room tenperature during 3

Bbe-5(5) Fereibidi -Dipraﬁm% NH3 (12 m) and saturated

NH4CL(12 m
The ethyl(ester group of Boc-S(S) tert-butyl-L-proline ethyl ester (1.23 g, 4.1 mmol) was

hydrolyzed according to procedure D with prolonged reaction time. Yield 0.62 g (2.3

mmol).

Boc-5(S)-tert-butyl-L-prolyl-pyrrolidine

Boc-5(S)-tert-butyl-L-proline (0.62 g, 2.3 mmol) and pyrrolidine (0.19 ml, 2.3 mmol)
were coupled according to procedure C. Purification by flash chromatography, yield 0.43
g (1.3 mmol). '

3C NMR: & 24.19, 25.03, 26.33, 27.52, 28.24, 29.66, 36.89, 45.91, 46 06, 60.18, 66.25,
79.01, 155.79, 172.02.

ESI-MS: m/z 325 (M+H)".

Anal. (C13H3,N,03) caled C: 66.63, H: 9.94, N: 8.63; found C: 66.77, H: 10. 30 N: 8.75.
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added and the reaction was stirred I h at room
tenperature. The tetrahydrofuran |ayer was separated
and evaporated. The residue was dissolved in diethyl

ether. The remai ning aque | ayer was extracted with
di ethyl ether. Both diethyl ™ ether |ayers were conbi ned
15 hed with saturated NaHCO3, dried and

EM@& Purification by flash chromatography

wi t hout separation of diastereoners, yield 1.27 g (4.2
mmol ). This procedure yields the (28 5S) - di ast er eoner
(ds)sz-FthnhfxdomnbamecarbB&ﬂnS@Sﬁ-llyefrqlld@m gmide prol i ne

ster
2 B3 o R TR o (@503 6 wmpland pysligjne (030 ml,
3 5 RInbI)Waste cbbifléddcrérithgteGRéchdng: COPlﬁ'Iﬁtﬁlﬁdﬂ b¢ fiRsh\tKrbmatography,
prol onged reaction tine. Yield 0.62 g (2.3 mol).
yiebic0.5¢ 8X2:6emnmobut y| - L-prol yl -pyrrolidine 25
Boc-5(S)-tert-butyl-L-proline (0.62 g, 2.3 mol) and
pyrrolidi ne (0.19 m, 2.3 mmol) were coupled

E'G’tﬁﬁyltl&m%-gllﬁﬁtﬂ )- @cl&wntfz-éﬂéchﬂib@mcfdcﬁsﬁyrrolldme amide
chr omat'ogr aphy, vyield Q.43 13C._ N

To sobiionsf 5oderatidme (999 1 4pyrnl) N3 kot bydrous THE was added

1428l B s todum BRorh e in 190007 555 ] & 22403%0 min,

' (@62 -EmytHcyQopstht-2 Nnedariokylit aunbbﬁolﬂﬁxaa?mdu(o 29g303 nivnol) in

AVENDED SHEET 32 . EXAMPLE
aneh»drozxs_ﬁaﬁws egded gpd the. tzl’@wsc%%wmfer 48 The reaction mixture was
pBiel e bR ARG S, Mo i PR AR RdghGric acid
arid vasted WithBCM. Pawificatibrelzy flash wlgomatographydyucld 047 g (0.62 mmol).
Purification by flash chromatography, vyield 0.50 g
(2.6 muol ).

z%v{cbuﬁsﬁzwcﬁp&dmn&aybong&a p?i‘ﬁili@li’ﬁ@ﬁnﬁdeenec ar boxy

I'ic acid di ne ami sol uti on of

Z%ymymlmé-)’( meﬂg’l)gcycpmntrﬁmnycqxbp)g)@lcmcxddfyrrohdme amide (0.17

gg@% & o%iz g’yg’“ %$%§%$H%%§%l }%:151! -%? g The rsactl?n mixture

wak wabhddowitls 8 /mNiOH Purification by flash chromatography, yield 55 mg (0.20
(f)-2-fornyl -cycl opent - 2-enecar boxylic acid
mypel.ol i di ne am de (0.25 g, 1.3 mml) in . anhydrous THE

PRV S A0 ol 182251741 34 65 33863 b 10028048128 41, 138186, 136,61,
r on~ mXt'ure

144.16, 148.14, 150.14, 152.56, 172.49, 191.93.

ESI-MS: m/z 271 (M+H)".

Anal. (Ci6H 3N-0; - 0.6 H;0) caled C: 68.36, H: 6.88, N: 9.96; found C: 68.70, H: 6.90,

N: 9.60.

DETERMINATION OF INHIBITORY EFFECT OF NOVEL COMPOUNDS ON
PROLYL OLIGOPEPTIDASE ACTIVITY OF PIG BRAIN

The inhibitory effect of the novel compounds on POP activity of pig brain was
determined with a method based on that described by Toide et al. (Toide, K, Iwamoto,
Y., Fujiwara. T., Abe, H., J.Pharmacol. Exp.Ther., 1995, 274, 1370-1378) for the rat

enzyme.
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poured into cold saturated NHAC and the sol uti on was
acidified wiwth hydrochloric acid and washed wth DCM
Purification by flash chronat ography, yield 0.17 g
(0.62 mol ). 15

2-Ni coti noyi - cycl opent - 2- enecar boxylic acid
pyrrolidine amde 33

2- (Hydr oxy- pyri di n- 3 yl -met hyl ) - cycl opent - 2- enecarboxy

The \9 ggg BR4ins, Cﬁxbﬂﬂ c@féb@ﬂurﬁQmﬂnoﬂ of the®Zaifi 8RR, of@liree pigs

OXI accord |ng procedure B at -20 C The
wereqxtaced)m hquid mtmgemmﬁhm%mm fiorrhkiling, and Gtered at -80°C until

((F;%Eég{zggoﬁt‘%?‘%s &’li‘fa? Oﬁfﬁh%reglggé ﬁﬁ%’&%-%@g& gof\%ggémsator in 3

- Obuffek IPpHOL d th
3 90000 ot 1)

hdx'ﬁbgehﬁcs wiere C’gﬁtllﬁ(gﬂdl@mﬂ()\nm at Q‘@gﬂp@ﬂ@ nghp sglppmg}ants were

I . 6.88 N 9,96, C H:
cojfeqis, Ponieehgnd gloge inSimREraRNRIF bRp G R e ol St was
%n E uSeERBE NIt R sal Bhd dlufell iR : DAvih Hrldgénikition

PIG BRAIN 30 The inhibitory effect of the nove

buffenfo emzjsnaprepaortiondt i vity of pig brain was deternined
with a rret hod based on that described by Toide et at.
(Toide, K, Iwanoto, Y., Fujiwara. T., Abe, H.,

Qe Jdediire, 10 RPEE er &atiohABs freinctibeted with
In\rlgghﬁgggy neaSﬁZIF\i/ENDEDe;SHEET 33 3l%?epl.whol e p| Igr alc "

46iial of @i Nyl sxdivabpotaspnre phosriste BifferKeH Qi and ot pf acspiutwn of

i EBiR e B VRS0 bR G 1 Bt
piRPRAE B Fercht 309T=foR B niia. The ortsI® gertained 10\t énzgme preparation
gl ass-tefl on honogeni sator in 3 volunes _(w

andc465od lof Og. M spdisrpetassign abgmh#epwﬁeﬁlﬁa&i Q)uﬁfewaﬁm was
20
infjtdg S i T SACBINPHE ANE (AMEOR Il a 20 ™ 1

mBthglcoamarifi) dissotved i 0. lsIledoﬂnmh-lpqtasmamaihosﬁl&& bufferl (pH 7.0), and
used. The super nat t ha in ice just hefo

thg GRS /o8 FERGPGALRI S0 (ot ol eippegion s prnaced By adding
@;ﬂp SaNERkuR acelitd bistfer(pHYZ)Y ™ preparation). 10 In

3 ncr opPat eacgssay perro edur% 10 41 of enzyne
preparati on was preincubated with

Formation of 7-amido-4-methylcoumarin was determined ﬂuorometncally with

microplate fluorescence reader (excitation at 360 nm and emission at 460 nm). The final

concentration of novel compounds in the assay mixture varied from 102 Mto 10 M

The prolyl oligopeptidase activity was calculated with the following formula in the
presence of various concentrations of novel compounds. To reveal the inhibitory potency
of the novel compound, activities (% of control) were plotted against the log
concentration of the compound, and the ICso value was determined by non-linear

regression utilizing GraphPad Prism software.
Activity (% of control) = a/b x 100, where

a = fluorescence intensity in the presence of a novel compound

b = fluorescence intensity without a novel compound (control)
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460 |

of a

of 0.1 M sodi um pot assi um phosphate buffer (pH
7.0) and 5 |

sol ution of novel conpound

di ssolved in DVSO and diluted with 0.1 M
sodi um pot assi um phosphate buffer at 30C for 30 m n.

The controls contained 10 41 enzyne preparation

465 |
7.0).

of 0.1 M sodium pot-as_,%_i um phosphate buffer (pH
The reaction was 15 i

and

itiated by adding 25 | of

4 mM Suc-Q3 y-Pro-AMC (AMC: 7-am do-4- net hyl counari n)
di ssolved in 0.1 M sodi um pot assi um phosphate buffer

eac

Tk linBRYs plpteai by Qigtepiasubat ed at 30C for 60

termnated by adding 500 | of 1

dhder qcetate Quffer (pH 4.2). 20 Formation of
7-an do- 4-|i&sdipMigunari n was det er mi ned
gxampleoNet rli cal | y with mcroplate fluorescence reader
{exartatTgim gj3g3060 nm and emission at 460 nm). The
final concentratijon of novel conpounds in the assay
m xture vari @B rom 10-12 Mto 10-4 M The prolyl
ol i gopept| ivity was calculated with the
f ol 13w ng |f or Mula fin the 25 presence of various
eoRrcentratirons5of jnovel conpounds. To reveal the
[ nhi%i tory potenc of the novel conpound, activities
% of contjrolg2mere plotted agai nst the | og
concentratli on of the conpound, and the | CSO val ue was
det & mi ned bylAon-]inear regression utilizing
S-apfPad ".ibdr.hbuu ware. 30 Activity (% of control) =
alb 100,{ whére aj = fluorescence intensity in the
presgnce of a.move] conmpound b = fluorescence
Intensity wmithout novel conpound (control) AMENDED
SHEEr 34 [TabB& 1:|Inhibition of pig brain prolyl
ot "chpti 'aa?. Cpnmpound of 1Cso [nM exanple No. 1
0.3 2 0.B2 1?9 4 7.7 50.21

12 0.24

14 1.4

15 0.17

16 9.2

The novel compounds exhibit high inhibition potency against pig brain prolyl

oligopeptidase. The results are summarized in Table 1.
Inhibitory activity against other proline specific proteases

The novel compounds were tested for specificity of inhibitory activity against formation
of 7-amido-4-methylcoumarin from specific substrates of other proline specific

peptidases in the pig brain.

Determination of inhibitory effect of novel compounds on dipeptidyl peptidase II

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 pl of 0.4 mM H-Lys-Ala-
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6 1.3 70.71 80.15 92.2 11 1.6 12 0.24 14 1.4
15 0.17 16 9.2 The novel conpounds exhibit high

i nhibition potency against pig brain prolyl

ol i gopepti dase. The results are sunmarized in Table 1.
5 Inhibitory activity against other proline specific
proteases The novel conpourds were tested for
specificity of inhibitory activity against formation

Algj{C g‘f‘ an & mAq {RE DGR %él%fﬂhggﬂt}ﬁ%ggdﬁér HYaH! 5{?* fiéubating

Her prol1 ne spec es in the
th® itk fire 42630eC foN30 mim thrf formitidn afdx-mﬁ@mamcqumn was
conpounds on di pepti d ept.i dase 11 a it i g.
deperaiinedy B“hswneew&sw aﬁﬁ 1 b'é'é?&m‘aé cﬁlﬁ‘ P%f‘??aff’ﬁs\gfmg

fogp}nfénlb h{%'tﬁrg&\ﬁcg&gaeﬁéve%o 4 (§¢"RAUNds on prolyl

ope ase ting the ‘reaction by adding
25 1 of 0.4 mM H Lys-Al a- AMENDED, SHEET 35 AMC
di ssolved in 0.1 M sodi ump t assi um phosphat e buffer
Peresnt imhabition (%) rr(éuﬁ@&xﬂé) VR®Cni xture at 30C for 30

f umarin was
dg&g?e%n&%gg%ﬁp gﬁ]g% trgsgefgf)@p?#dase Iu:ﬁei nhi bi ti on was
d e dluordsedred intenditytwithoubhdvehcomgpodndr(comtzol) n t he presence
of a novel conmpound (10"6 M. 5 Percent inhibition (1
- c/d) x 100 where ¢ fluorescence intensity in the

ﬁag\ifd ndt @RRBI ARy udubnéry BEEQHERNSSi BN aipeptidyl
out novel conmpound (control)

peptldase 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 pul 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

calculated with the formula described above in the presence of a novel compound ao*

M).

The novel compounds did not exhibit any inhibitory effect against pig brain dipeptidyl
peptidase IV.
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10 The novel conpounds did not exhibit any inhibitory
ef fect against pig brain dipeptidyl peptidase H
Determ nation of inhibitory effect of novel conpounds
on di peptidyl peptidase IV activity of pig brain 15
By follow ng the procedure fgg determination of LLOYD WISE
inhibitory effect of novel conpounds on prolyl
gghgﬂﬁsptidase, but initiating the reaction by addi ng
2 ™M HAy-Pro- AMC dissolved in 0.1 M
sodi um pot assi um phosphate buffer (pH 7.0), the
formation 4- met hyl coumari n was det erm ned.
fheA&Pﬁ@BPW£9$%SEB?%§ase IV inhibition was 20
calculated with the fornul a descri bed above in the
presence of a novel conmpound (10-6 M. The nove
conpouRgs did not exhibit any inhibitory effect
agai nst pig bhai n dipeptidyl peptidase |'V. AVMENDED
SHEET 36 LLOYD W SE Al VB 1. conpound of fornula
(1) 'R Fy I 05 erein in the fornula,
X is G [the dott line rdpresents a double bond; 10
R is: strai ghtll or branched al kyl chain having 1 to
10 carb&h atoms Shsubstituted or substituted with 1
to 3 substltuent(s) each i ndependently bei ng COOR4,
OR5) 2,. COCH2OR6, cyano, hydroxy, oxo,
HﬁWB@%H1”$ W@FH%P&5%9 aryl, aryloxy, aryl 15 | ower
al koxy, nitro, am no, |ower alkyl am no, aryl am no,
aryl |ower alkyl am no, cycloal kyl or heterocycle,
wheedatied 1iRé remeddntslaclumbleaiond] , | ower al kenyl ,
cycl oal kyl

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 COOR4, COR4,
CR4(OR5)2, COCHOR’, 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, heterocycle, aryl or aralkyl, R5 is
| oner al kyl, |ower al kenyl, cycloal kyl, cycl oal kenyl,
aryl or aralkyl and R6 is H, |ower alkyl, |ower acyl
or hal ogen, 20 a straight or branched al kenyl chain LLOYDWISE
having 2 to 10 carbon atons substituted or
substituted with 1 to 3 substituent(s) as defined for
bove, a 3 to 7 nmenbered, saturated or
Eﬂggghgél%g?ggg?%bcycllc ring unsubstltuted or
substituted mnth 1 to 3 substltuent(s) each
I ndependent | or as defined for the

a|SR9qtltut2@ ongbstgbm élkybogalk%w*zgwn@é Aefinedahpyg Weeorting as a
{ . I3 Ut

SRR R T PR OB S B0 BRI g elerocyclic ring as

defeqleabdeat | y bei ng | ower al kyl or as defined LLOYD

WSE 37 for the al kyl group above, a substituted or

unsubstituted al kyl or al kenyl group as defined above

D&k PAbREE 418085 aff‘}llmgjr SYPIFVRIBROX R aBHAS lanlild RFve@'alkyl, lower alkyl

unsubstitut ed carbocyclic ring or-a het’erocyclic rirng

ami, @efl ameep etrsvidowhyalkbeping,owkerein theoseid alkyly anykgr, amino

g\ll%/%;?ups are H%sulﬁgt)% ed% sﬁ‘?st%u?l Rp I1 Q§§mépgsgkl¥€|&pf(sia$ﬁ\l\ﬁ gndependently

%@g%mrtdmeylsﬁasidaideyllfor the ylkypgroaﬁhme subgroups are
unsubstituted or substituted wth | to 3

substituent(s) each independently 10 being | ower al kyl
T% %é deflned for the al kyl group above; R2 is: H
H, cyano, hydroxy, oxo, hal ogen, | ower

al kyl , Iomer al koxy, aryl, aryloxy, aryl |ower
?%koxy, am no, |ower alkyl am no, aryl am no, aryl

wer al kyl am no, cycl oal kyl or 20 heterocycle,
wherein the said al kyl subgroups are unsubstituted or
substituted with I to 3 substituent(s) as defined for
fRaes:al kyl group, in the neaning of R, above, or R3 is
COOR4, COR4, CR4A(OR5)2 or COCH2ORG wherein R4 is H

| ower al kyl, |ower alkenyl, cycloalkyl, cycloalkenyl,
mﬁtc%rﬁﬁnydrexy,ml hal@gBnNRwek GG, wéﬂalkoasn 9L, a@r[drkly, aryl lower
am no | ower al kyl am no, wherein the said | ower

alkeyy, 4®n9d§m§§@1kyluﬂr@aomlmgm aryltlewernlkyl 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 Ry, above,

or Ry is COOR’, COR*, CR*(OR’), or COCH,0R’, 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.



10

15

20

25

30

25 or 2 substituent(s) each independently being cyano,
hydr oxy, oxo, hal ogen, |ower al koxy, aryl, aryl oxy,
aryl | ower al koxy, am no, |ower alkyl am no, aryl

am no, aryl |ower alkyl amno, cycloal kyl or LLOYD wisg
heterocycle, R5 is |ower alk | ower al kenyl
cycl oal kyl, cycl oal kenyl , I or aralkyl and R6 is

: h |1
O B Ll RPE %ﬁNJF%%? e Ll wsE 38

2. A compound according to claim1, wherein Rl is a
strai ght or branched al kyl chain having 1 to 5 carbon
Kidfrs unsubstituted or substituted 5 with 1 or 2

%%Pﬁl& Er(c%l:d gﬁ(&hcﬂaﬂ?ﬁﬂﬁwﬂg § Xerrggﬂ ﬁgmlg)ﬁﬂglfo)&{tuted or substituted

ower

ahthoxyr, 2 arhstitm,enﬂ(s)\mdfh ﬂlﬂkpdnd&myEHn@lﬁy)der)@UhﬂOgerﬁlWer alkoxy, aryl,
| ower al k cycl oal kyl or .heterocycle,

a3t
?rxk%% éwéﬁoweggilswt oG oW RS kY atiBe, srdareR yeY! Tower allg! amino,
HQ§$&£%§% &flesubstituted with 1 or 2

stl uent (s) “each i ndependently being | ower al kyl or
a§ tdef meraberedyrsatungedbkytisatutfedycabpcyaiioviag uasiubstimted or substituted
ns het e clic

lgérte ?%l{hsgt ur gt %gﬂg‘glﬂglﬁl}ﬁ Tyj\}eﬁg lpwgr al%?lcc}/r as deﬁlged Rt the alkyl

gﬂhﬁﬁﬁﬁu@nt(s) each i ndependently being | ower alkyl or
as defined for the alkyl group above, a substituted
e tg r?stub@bﬁ:rted:,tseulr@wd(yn unsptugdteds diyﬂer@rydm@u@ebstmtdd or

SRR B804 A BURTET BT o e

mﬁﬁﬁégmyp@bﬁpﬁhn@ as defined above, hydroxy, |ower
al koxy ong | ower al koxy, am no, am no | ower
ISRWtUtP‘é)\%PHS& ktwted aPﬁyh@r alkenyl 2EoMD 3 d@ﬁnedrappvq @geiporating as a

%Hgé) maha% su%ﬁ[x@% 3r Lgﬁlbg@hgd%h}f%t vclid'r i’ﬁé d)(?r }%%%'r%g'{;hc gng as

roups are unsubstitut or ‘SUbBStitu
defisdd dboeat (s) each i ndependently 20 being Iomer al kyl

gr as defin for ﬁhe alﬁyl gr%y? abave; . R3 H,
y%rﬁéy pwW OX X ABR Y AT Iovee p|| )S\ﬁg}m%awpo lower alkyl, lower alkyl
GRS %})Kﬁhnn&bﬁcirQﬂBK@f‘Mk?/l GhE VY Eh eheXaid ﬁf(yll rlyl or amino

wherein the said | ower i’'s unsubst i t ut ed
subgrounsiare unsybstifuted o s@bsgmﬁgt withiéro B shibstituent(s) each independently

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

R is:

H, cyano or COR*, wherein R* is H, lower alkyl, cycloalkyl, cycloalkenyl, heterocycle or
aryl, wherein the said lower alkyl is unsubstituted or substituted with 1 or 2 substituent(s)
each independently being hydroxy, oxo, halogen, lower alkoxy, aryl, aryloxy, aryl lower

alkoxy, cycloalkyl or heterocycle.
3. A compound according to any claim 1 or 2, wherein

Riis
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,
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25 each independently bei ng hydroxy, oxo, hal ogen,
| oner al koxy, aryl, aryloxy, aryl |ower al koxy,
cycl oal kyl or heterocycle. 3. A conpound accordlngLOdDVWSE
any claim1 or 2, wherein 30 R is a straight or
branched al kyl chain having §gto 3 carbon atons
unsubstituted or substituted wth 1 or 2

ti )
B P o AR sp BB ST IRESRRED LM RGh A neidystic tne
dnwaralkoxlyydminodeweradlkyl) loaver aliryl a‘nymb Czaylla]rhmﬁ) or aryl lower alkyl
het erocycl.e,, LLOYD WSE 39 a qﬁgted, _
2N J{EFin e Aruae SYREps aEFn‘é‘lfBEfttit‘t‘tﬁ‘t* agsuvstutedayith jogver alkyl;
ring, |ower alkoxy, ami no |ower alkyl, |ower alkyl
am no, aryl amno or aryl |ower alkyl amno, wherein
Raes:ani no subgroups are unsubstituted or substituted

4, PanotTioR , Hherein O H o s S udbin Tog e g is

ufsubsfi@tdasdrishbdtRste @ wWithtatdxy,ut ed wi th hydroxy. 4. A
phar maceuti cal conposition conprising at |east one

compound of forrmula (1) 10 according to any one of

| ai Ly I

1 ueny Prtach 8P4 BoBBEREELLER; g GREL AN offormuta
havordihg td Yy @eadrctiing 1tte 3 any aphemokewticallyracckptabledifuenht, carrier
use as a . prolyl oligopeptidase inhibitor. 15 6. The
BRECHEXCPIEHpound of formula (1) or a pharmaceutical ly
acceptabl e ester or salt thereof according to any one

of clainms 1 to 3 for the manufacture of a nmedi canent
bor  uUseonaouad pif édrylulo(l) gopeig Wamg one bf dHhingr 1 to2Dfof use as a
The use of compound of formula (1) according to any
BFPiyldf‘lgeP%ﬁt 59 ‘ggg?‘tgr for the manufacture of a

nmedi canent for the treatnent of neurodegenerative

di seases, and/or for the inprovenent of |earning and

frenor yT he @ﬁ@pf permp@ind i éorpuia @reror phiangageyticdlhi asggptable ester or
%‘? ﬁ%fe%f ta@c%rcgﬁg Eoozgn Sha%rd aﬁr}\{s? 1 goeﬁg ﬁe manuf%cture of a medicament for

or seni
use as a prolyl ollgopeptldase inhibitor.

7. The use of a compound of formula (I) according to any one of claims 1 to 3 for
the manufacture of a medicament for the treatment of neurodegenerative diseases, and/or

for the improvement of learning and memory functions.

8. The use according to claim7, wherein the neurodegenerative disease is

Alzheimer’s disease or senile dementia.



