WO 03/ 008378 PCT/ EP02/ 07931 DOLASTATI N 10 DERI VATI VES The present
invention relates to novel conpounds having an anti-tunor activity, the 5
use of theea3masspounds in the nedical therapy, pharnaceut iPCAIEPODOGEI ti ONns
containing those conmpounds as well as to process and internediates for the
preparation of those conpounds. M crotubules are known to be the main
conponent of spindles in a mtotic 10 apparatus of eucaryotic cells, and
are also involved in many ot her basic and essential cell functions.
Tubul i n, a conmponent of mcrotubules, has attracted our attention for many
years as a good nol ecul ar target for anticancer therapy (Exp. Opin. Ther.
Patents 1999, 9(8): 1069-1081). In fact, tubulin inhibitors such as
taxanes and vinca al kaloids are currently wused as inportant anticancer
drugs for the treatnment of various solid tunors. However, 15 their efficacy
islimted and their toxicity such as nyelotoxicity is severe because they
| ack tunor selective activity. Dolastatin 10 is known to be a potent
antimtotic peptide, isolated fromthe marine nollusk Dol abella
auricularia, which inhibits by Pebysmcizatizen and is a different

chem cal class fromtaxanes and vincas (Curr. Pharm Des. 1999, 5:

139-162). Preclinical studies of dolastatin 10 have denonstrated
activities against a variety of nurine 20 and human tunors in cell cultures
and ani mal nodels. Dol astatin 10 and two synthetic dolastatin derivatives,
Cemadotin and TZT-1027 (Drugs of the facture 1999, 24(4): 404-409) are
currently in Phase | and Il clinical trials. This new class of anti-tunor
agents woul d proRP@eens inveption sekatento ravel qoyngasnds hiving an antidamoe adtivity, thhe

near futgreuschftR¥etompbRE® in AYLMNe8iclithérap)l PUE i RURAE KSm! Bsiﬁ@ﬂse%tah?iﬂgh as

nyelotOX|C|b%f neur ot oxi ci ty and sone ot her ﬁ5 agyerse events.

03/ 008378 P ‘E%’Q?‘dl?% P8 Welb A IPFSS ARyt iptermedBéessicthebsentaatione! theset ai n

dol ast ati n d¥nperddsat i ves havi ng various thio-groups at the dol-aproine

part show significantly inproved anti-tunor activity and therapeutic index

i n human cancer xenograft nodels. 5 Accordingly, the present invention

relates to novel conpounds of fornula |I having an anti-tunor activity,
Microtubules are known to be the main component of spindles in a mitotic

10  apparatus of eucaryotic cells, and are also involved in many other basic and essential cell
functions. Tubulin, a component of microtubules, has attracted our attention for many
years as a good molecular target for anticancer therapy (Exp. Opin. Ther. Patents 1999, 9(8):
1069-1081). In fact, tubulin inhibitors such as taxanes and vinca alkaloids are currently
used as important anticancer drugs for the treatment of various solid tumors. However,

15 their efficacy is limited and their toxicity such as myelotoxicity is severe because they lack
tumor selective activity. Dolastatin 10 is known to be a potent antimitotic peptide, isolated
from the marine mollusk Dolabella auricularia, which inhibits tubulin polymerization and
is a different chemical class from taxanes and vincas (Curr. Pharm. Des. 1999, 5: 1 39-162).
Preclinical studies of dolastatin 10 have demonstrated activities against a variety of murine

20 and human tumors in cell cultures and animal models. Dolastatin 10 and two synthetic
dolastatin derivatives, Cemadotin and TZT-1027 (Drugs of the future 1999, 24(4): 404-409)
are currently in Phase I and IT clinical trials. This new class of anti-tumor agents would
provide a new chemical entity for clinical treatment in the near future, however, these

agents still have drawbacks in safety, such as myelotoxicity, neurotoxicity and some other
25 adverse events.



OR3 RAN:C, , NNNRS RROO O0ROO wherein Rl, R2 and R3 are each
i ndependently hydrogen or (Cl-C4)-alkyl; R4 is hydrogen; 10 alkyl

opti onal I'woalet37g uted with one to three substituents sel @cra®ot/oms t he
group consisting of hydroxy, alkoxy, am_go, nono- or di-alkylam no,
car boxy, al koxycarbonyl, carbanoyl, al kyl carbonyl oxy, carbanoyl oxy or
hal ogen; al kenyl Surp@;kiﬂgl}t)ﬁt has bebn f&iird@ﬁ)tdéytﬁirﬁ&ﬂe{%ﬂtm B §drive@tds Bavdhk Yarious

substituted,with Q . sub t tuent elected f the ou

consi sting BF° ﬁé?‘%?@éﬁEhe ‘%0%6’%}1 SPBOA ?WS’§H WPISV%{R“?HF g%'}fa“éiyano
mono- or di thetdpehiicindex irahtaphn caldeoxsnogplfienydels.phenoxy, trif I uor omet hyl ,
trifluoronethoxy, alkylthio, hydroxy, alkylcarbonylam no, heterocyclyl,

1, 3-dioxolyl, 1,4- 20 dioxolyl, am no or benzyl; aralkyl with the aryl

group optionally substituted with one to three sub- stituents selected from
t he group con5|st|ng of hal ogen, al koxycarbonyl, carb sulfanDyI

al kyl car Bony! oxyAceordingly, ,ﬂ;eseg’g1nm:ntganry]a§ﬁ§1tq>,gove&pqzlylpoulaqlq@f)@rmtﬂﬁ hging
phenoxy, trad huoteast fdvityt ri fl uoromet hoxy, al kyl thio, hydroxy,

al kyl car bonyl am no, 25 heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amno or
benzyl; or heterocyclylal kyl; WO 03/008378 PCT/ EP02/07931 -3- R5is
(C1-C6) - al kyl am no; hydroxy; (C3 Cr) - cycl opl kyl ami no optional |y
substituted by phenyl or benz aryla , b a Kyl am no havi ng
(Cl-A)-al kyl ene and the arp@l\ g{oup op i onal |

N R®

0] +.-5(0),0 (l]

wherein
R',R*and R>  are each independently hydrogen or (C1-Cy)-alkyl;

R* is hydrogen;
10  alkyl optionally substituted with one to three substituents selected from the group
consisting of hydroxy, alkoxy, amino, mono- or di-alkylamino, carboxy, alkoxycarbonyl,
carbamoyl, alkylcarbonyloxy, carbamoyloxy or halogen;

alkenyl;
alkinyl;
15 (Cs-C7)-cycloalkyl;

aryl optionally substituted with one to three substituents selected from
the group consisting of halogen, alkoxycarbonyl, sulfamoyl, alkylcarbonyloxy, cyano,
mono- or di-alkylamino, alkyl, alkoxy, phenyl, phenoxy, trifluoromethyl,
trifluoromethoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl, 1,3-dioxolyl, 1,4~
20  dioxolyl, amino or benzyl;

aralkyl with the aryl group optionally substituted with one to three sub-
stituents selected from the group consisting of halogen, alkoxycarbonyl, carbamoyl,
sulfamoyl, alkylcarbonyloxy, cyano, mono- or di-alkylamino, alkyl, alkoxy, phenyl,
‘ phenoxy, trifluoromethyl, triffuoromethoxy, alkylthio, hydroxy, alkylcarbonylamino,
25  heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amino or benzyl; or

heterocyclylalkyl;



substituted with one to three substituents selected fromthe group

consi sting of hal ogen, al koxycarbonyl, sulfanoyl, alkyl carbonyl oxy,

car banoylwygz/oesgamo, nono- or di- al kyl am no, al kyl, al korgI/EPamenbi
phenoxy, trifluoromethyl, trifluoronmethoxy, alkylthio, hydroxy,

al kyl car bonyl am no, heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amno or
benzyl; 10 (CR°CA) - ab koxgs)-dkylzdsdy azi no; heterocyclyl optionally
substituted with one to three substituents selected fromthe group
consi sting of benzyl, ﬁ@gﬁp dryl, al kyl, hydroxy, alkoxy,

al kyl car banoyl oxy, am ho- or di-al kyl am no, acyl am no,

al koxycar bonyl am no, 15 phenyl or hal ogen; heterocyclyl am no;

het er ocycl oal kyl ami no W€ eclordkdanninpaipfionglhoupstiptaddrathepylonbsesvbut ed
with one to three substituents selected fromthe group consisting of
benzyl, benzhydryl, anM&mhﬁydroxy, al koxy, al kyl car banoyl oxy, am no,

di al kyl am no, acyl am no, " 20 al koxycar bonyl am no or hal ogen; aral kyl oxy and

aral kyl, both optionally bstituted with one,to three substituents from
the group consisting ofarﬂ-g;’iéﬁ‘é‘}ﬁ haé’F%(%'c@r)ﬁgﬂ%“f’ ag%‘ ?l?ea%lﬁf?“l’ opitHiy

al kyl car borgbstitvtedoyignone tottheee sabstitiienas deldctedifrom thed deplip cansksting of pdlegepl |
phenoxy, trdifl uoyongth t1i I I 0 .
aIkyIcarboﬁ§%§Wﬁﬁ ?Eﬁé?%$%%vgﬂ%h?8%§H??%8g%@?@f@%%%%?%yaE%ﬁgﬁé??lanino,
ani nosul f orafkylaminoeslkyll alkoxgnghenyl, phanoxyntriftyeromthyl, triflegromethypy, alkylthio,
phar mceut | ieako A aRAL AR A SRS nELRIGAT, 1900 AOBITRREY FRA3IRTBEM, - 4

These conpo anti-tunor a vity and are useful for the
treatment of malignant di seases, particularly of colorectal cancer, |ung
cancer, !Breast cancer, @%6&S@ﬁ“m¥hncer, cervical cancer and bl adder cancer.
5 Unl ess otherwise indicated the following definitions are set forth to
ilTustrate and define Bdnehydainstg and scope of the various terns used to
described the invention herein.

heterocyclyl optionally substituted with one to three substituents selected
from the group consisting of benzyl, benzhydryl, alkyl, hydroxy, alkoxy,
alkylcarbamoyloxy, amino, mono- or di-alkylamino, acylamino, alkoxycarbonylamino,

15 phenyl or halogen;
heterocyclylamino;

heterocycloalkylamino with the heterocyclyl group optionally substituted
with one to three substituents selected from the group consisting of benzyl, benzhydryl,
alkyl, hydroxy, alkoxy, alkylcarbamoyloxy, amino, dialkylamino, acylamino,

20 alkoxycarbonylamino or halogen;

aralkyloxy and aralkyl, both optionally substituted with one to three
substituents from the group consisting of halogen, alkoxycarbonyl, sulfamoyl,
alkylcarbonyloxy, cyano, mono- or di-alkylamino, alkyl, alkoxy, phenyl, phenoxy,
trifluoromethyl, trifluoromethoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl,

25 1,3-dioxolyl, 1,4-dioxolyl, amino, aminosulfonyl or benzyl;
and
n is an integer of 0, 1 or 2;

and pharmaceutical acceptable salts thereof.



The term "al kyl" as used herein, alone or in conbination, neans a

strai ght-chain or branched-chai n hydrocarbon group containing a nmaxi mum of
12, pref ewabBgposs7sraxi num 10 of 6, carbon atons, e.g., nePOYIEPIBOT99I ,
n-propyl, 2-nethylpropyl (iso-butyl), 1-pgethylethyl (iso-propyl), n-butyl,
and 1, 1-dinethylethyl (t-butyl), and nore preferably a maxi mumof 4 carbon
atoms. The al KyIThg{eQdhpTandPRave R WREL thindr @etiety sfEybeusill $61 the treatnvdnt bf one
or nore sub?,ti tuents, “pref euiagg(lc}% %th ne to,three sugstitt yents, st

pr ef er abl y TR hiseases,Partiquiazlyof colorectal sanGep [Wpg @igTT DIeAT SATEh SI9 BT he
group consicsideR@eicahymiceand dddexyancdS ami no, nono- or di -al kyl am no,

acet oxy, al kyl carbonyl oxy, al koxycarbonyl, carbanoyl oxy, carbanoyl or

hal ogen. The term "al kenyl" as used therein, alone or in conbination,
refers to a hydrocarbon chain as defined for alkyl having at |east one

ol efinic double bond (including 20 for example, vinyl, allyl and butenyl)
and haviing the dénes atherwisprindicagdrihefolloyirg gabmitiansarasst fqﬁ}éééllufd¥aé%%r§ t han

2, prefer ablefn MHeSn@RilgHnAGe5pf the vRiols tebhR us&d 18 deddriyet)the invedtésrshdreina
hydr ocarbon chain as defined for alkyl having at |east one triple bond

(i ncluding for exanple propynyl, butyn-(1)-yl, etc) and having the general
25 formula CH2m 2 wherein mis an integer greater than 2, preferably mis
an integer of 2 to 7. The term"(C3-C7)-cycloal kyl" signifies a saturated,
cyclic hydrocar bidr tgmotiikyf adusdd heretrloor oairerenbinatéon, oyeahe pstogight-chain or

| obut yl , | . t Lid
oY oup . e RE Ay BRSO Ao o it ﬁqﬁgﬁef&gblﬁfﬁ?@’%ﬁms,
pr ef er abd y ofi6t ¢rrbereatomst hig-emethybsthivh wepropyl: Auaethppednyt ds-Hu th“%‘ﬁﬁy ethyl

ol Kot 0 OBy B UAF 1. BRARAEY RE B3, 0 pishopictuscty & mantoelofo( od
term"al iyl,‘jeﬁﬂi*(lél"or!r dpawslhenly é?%d%@’ali’e ‘E}?s&ﬁgﬁﬁﬁf‘i@? %Wéﬁ%ﬁ&&teﬂ%ﬁb%&}%on

c [‘ ﬁi In 5 capbed sflbﬁﬂuént_&,(préfef‘aarylbﬁﬂl @im&lgre? lstlﬂii‘sti&Semm hivst prefer{blChth)one t

e ene, pr ene,. i sopropyl ene, and .but yl ene. e X " rs to
an )altr omat i gsuggﬁlt%‘btyrgh? %!"%P‘%pitd’legé [pre selegted frogn g}e qguprrg%%gbgé ghé)?%ér%'t’ ?{1:(8%}5
partial hy ameima} inonoi orgli-adkygamipbeavgtoxyi alleylcatirimyloxynalsbrysgabonyl, sasbamaeifero

carbamoyl or halogen.

The term “alkenyl” as used therein, alone or in combination, refersto a
hydrocarbon chain as defined for alkyl having at least one olefinic double bond (including
20  for example, vinyl, allyl and butenyl) and having the general formula CiyHom.1 wherein m is

an integer greater than 2, preferably m is an integer of 2 to 7.

The term “alkynyl” refers to a hydrocarbon chain as defined for alkyl having at least
one triple bond (including for example propynyl, butyn-(1)-yl, etc) and having the general
25 formula CpHom.» wherein m is an integer greater than 2, preferably m is an integer of 2 to
7.

The term “(Cs-Cy)-cycloalkyl” signifies a saturated, cyclic hydrocarbon group with 3-
7 carbon atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl and the like. The
30  cycloalkyl group may be unsubstituted or substituted with one or more substituents,

preferably with one to three substituents, most preferably with one substituent.. The



10 naphthyl, preferably phenyl or naphthyl, and nost preferably phenyl. The
aryl noiety is optionally substituted with one or nore subsituents,

pr ef er ablwowBis3ohe to three, nost preferably one, sel ecPed/Eponaioshe group
consi sting of hal ogen, preferably fluorine, chlorine, alkoxycarbonyl,

(e.g. nethoxycarbonyl), alkylcarbonyloxy (e.g., acetoxy), cyano, aIkyI,
al koxy, phegystitueRenexyelected ffdm Qlkiyk phAyhyl, dohinb) MelkoB1t d¥theYoged teittetdblpis

hydr oxy, 1SB$arPanDyloxy, al kyl car bonyl ani no, heterocycl% sulfanoyl (i.e
H2NSQ2- ) , 8 1,3 di oxol yl, or 1, 4-dioxolyl. EspeC|aIIy preferred
substituents are al kyl, alkoxy, hydroxy, hal ogen, am no, al kyl am no,
dialkylanino, al kyl thi o, sulfanmoyl, benzyl or heterocyclyl. The term

"aral kyl" refers to an aryl group as defined above attached to an al kyl ene
20 group as defpe:abq 1en;fhﬁef&§ OBy SR, Bfankhiey & Al By a%;ﬁaﬁtcg{l it ed
with one or nore tituents, ree refera
wi th one St ocenfaingigdl togkearkp Ib?'féméb‘iuy aWFhY@ﬁ*P@ (ﬁés ietiudene, B’@IPé ned fr om t he
group con5|§bPﬂ@ Rhe had B Qnepreferably fluorine, chlorine,

al koxycar bonyl , ze g. nethoxycarbonyl) al kyl car bonyl oxy (e.g., acetoxy),
cyano, al kyl, al koxy, phenyl, phenoxy, trifluornmethyl, trifluornethoxy,

al kyl t hi o, hydroxy, 25 carbannyloxy alkylcarbonylanlno het erocycl yl ,

sul fanoyl , ami no, 1,3-dioxo|y|, or 1,4- dioxolyl. Especially preferred
substituents ar &hkidrm ‘akforefers toyair m)omatlhahlimge)rchc aadicad, i.enphor 1@membered

nsat uy af ed- ope T DA Srorlf @305‘%? REY ER) ol e ey BB 015
het er o atfondaphehdepieterablprhenyl poranhthdsangaros preferablyrphspyl aT ewbmaigty sn
thereof, ex aﬁmﬁﬂy@ﬁbs‘iw@t@d Wﬂh@fn@%&‘ %&% sassﬁueﬁtsl rpﬂeferaFBlyp@fth @h@?o thPdeShRs@bl y
plperldln I peri era2|ne era azi ne

pyri di ne, P%f%b‘ﬁgﬁae> sekisargsbine gr'? pRsIsEn gébéqaﬁpa&%fer PG éﬁloyme’
tetrahydr0|s@mmmﬂﬂkmye(a@dn&hethmbaﬂ)Eﬁﬁd&wm@ﬁmﬁyqéglaaqumeyaubamyLuted
pCT] EP0/ 07858 PEURT SR, Bt Bl oot h B e G P e or

pr ef er ablsy w‘rbhmgwg}qs uﬂsfiqathmmkansab é@t@dcycm onlfarhey] §i.o i NSOn9i &nmmgl,éf
benzyl, be“éﬂ%ﬂﬁyknl%JH%kdykEg%@%ﬁ%gﬁ%%ﬁﬁ%ubQHKXtsfﬁﬁmﬁﬁ (#ﬁe dzé

dlalkylanlno yla car am. no_ or
“het er ocycl Deloge, aEnng. @ ilﬁrla@m@ Hal kﬂﬁ@#%?ﬂ“b’lﬂ@og?%ﬁaﬁmé{b G@W ﬁ@é?t%é)(ﬁé’
attached via an amno radical, i.e., heterocyclyl-NH.

The term “aralkyl” refers to an aryl group as defined above attached to an alkylene

20 group as defined above. The aryl group of the aralkyl may be substituted with one or more
substituents, preferably one to three, more preferably with one to two and most preferably
with one substituent selected from the group consisting of halogen, preferably fluorine,
chlorine, alkoxycarbonyl, (e.g. methoxycarbonyl), alkylcarbonyloxy (e.g., acetoxy), cyano,
alkyl, alkoxy, phenyl, phenoxy, trifluormethyl, trifluormethoxy, alkylthio, hydroxy,

25 carbamoyloxy, alkylcarbonylamino, heterocyclyl, sulfamoyl, amino, 1,3-dioxolyl, or 1,4-
dioxolyl. Especially preferred substituents aralkyl, alkoxy, hydroxy, halogen, amino, mono-
or di-alkylamino or alkylthio.

The term “heterocyclyl” refers to a saturated, unsaturated or aromatic monovalent
30 cyclic radical having at one to 3 hetero atoms selected from nitrogen, oxygen or sulfur or a
combination thereof, examples of such heterocycles are; furyl, piperidine (preferably
piperidin-1-yl, piperidin-4-yl), piperazine (preferably piperazine-1-yl), pyridine,
thiophene, thiadiazole, thiazole, benzthiazol, imidazole, tetrahydroisoquinoline and the

like. The heterocyclyl may be substituted with one or more substituents, preferably one to



The term "heterocycl yl -al kyl -am no" refers to a heterocyclic group as _
defined above attached via an alkylene group as defined above to the am no
radi cal , woes/obssrer ocyclyl 10 al kyl ene-NH-. The het er ocyclpgiraponerosny be
substituted with one or nore substituents,s_ prefierably one to three, nore
preferably with one to two and nost preferably with one substituent

sel ect ed fr dimee,meogrpoefprablynsgitls bh® tofo dndnAydt préferaBR et bne sbktuent WIHERXY .

| k am n m no,
2: tgg&a?bo#yﬁﬂ@%@%é 93%}18 ﬁg]"m?“zgog%}??‘&ﬁﬁwg agﬁy]e#k’}é/ﬁ&ﬁoé& a@i?d‘é’t ents are
al kyl, hydr 63 am&b’ll@w @amlbardlylﬁﬁxyllnqwqdamnm, aldosgichksbloapiamino acldleganno,

al kyl car bonyl am no or hal ogen. The term "am no" refers to the group -NH2

and includes am no groups which are further substituted by | ower alkyl
group(s), or protected by a group known in the art such as a

benzoxycar bonyl , rou koxycar bonyl| group or benzyl group
and thg % I?lkgge%’ig’ hé’% ZYE{YE ‘B’é‘Fck)fF%ﬁ%tﬁ@ #%P@ics@wwéﬁé%quwbom oup as
def i ned abou‘ﬁaachtedarafmchrhmoaadlszﬂhw(;théfeeodyb@l WM-am no radical, such as

cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl and the i ke. The

cycl oal kyl am no group maybe unsubstituted or substituted with one or 25
nore substituents, preferably one to three, nore preferably with one to two
and nost preferabl y with one substituent. The substituents are preferably
phenyl or benzyilhe tésm ‘thetarpeyshyl pliy-amino? eéfelrssoa(heamcadyd grgnpupde&edebovted

above att ac Elﬁﬂ:h%@vﬁ P18/ Mne g%&dﬂl&tdéﬁﬁedlé@ov@@o 1 2%nb d&? icujetg ocydfiY |- N

30 The t refers to an aryl g gﬁw I'n

at t ached t oal eB%l:f\é%\‘r rF?F P‘Et@’fctﬂ’ ylgmanomay bg ybstittedrivith ongar swre Slibs“etuents,

ar al kyl - NH- preféreblaoak kythasd, m’brlg w@aw&ﬁagwo %) ??:ggk@&ﬁﬁylwnﬁéngg? Ogg
[ ower re ,
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The term' c@lﬁb&fm}}dylcarbehmyk)xymmlhe, Igonu-por-d’ﬁ@llblﬂ-dﬁnmbdadyh@nﬁa,r Mydrwﬁ/y1x 0

the group Qi a‘lc\)ﬁéh Es}gaﬁlg?rgfen%h K CRIRAR ar¥I ﬁ)(le hyér%x;%ra?ky c%rb%?no%fll k}é{ll

as defined a
group 15 amino, dlalkylammo, acylamino, alkylcarbonylamino or halogen.

The term “amino” refers to the group -NH, and includes amino groups which are
further substituted by lower alkyl group(s), or protected by a group known in the art such

as a benzoxycarbonyl group, acetyl group, alkoxycarbonyl group or benzyl group and the
20 like.

The term “cycloalkylamino” refers to cycloalkyl group as defined above attached to a
structure via an amino radical, such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl
and the like. The cycloalkylamino group may be unsubstituted or substituted with one or

25 more substituents, preferably one to three, more preferably with one to two and most
preferably with one substituent. The substituents are preferably phenyl or benzyl.

The term “arylamino” refers to an aryl group as defined above attached to a parent

structure via an amino radical, i.e., aryl-NH-.

30 The term “aralkylamino” refers to an aryl group as defined above attached to a

parent structure via an alkylene-amino radical, i.e., aralkyl-NH-. The aralkylamino group



10 parent structure via a carbynoyloxy radical, i.e.,-OCO NHalkyl. The
term "al kyl carbonyl oxy" refers to an al kyl group as defined above attached
to a parwoto3®ossgeture via a carbonyl oxy radical, i.e., -@cC®PatidBt 15 The
term"al koxy" refers to the group R-O, wherein R is an alkyl group as
defined above. The term "aral kyl oxy" refers to the group Y-O, wherein Y

is aral kyl @gige asiodelly adetitueddovieh a P&ve?a&y{jgfbﬁp,"lﬁbﬁéydbm RiethyB&BLp, it the
e

group R-S-, rein R is an al kyl group as fined above. The term

"hal ogen" r@%@ggﬁﬁgH?luorine, brom ne, iodine and chlorine. 25 In the
present invention, the expression "optionally substituted with" neans that
substitution can occur at one or nore positions, preferably at one to three
positions, and, WD 03/008378 PCT/ EP02/ 07931 -8 unless otherw se indicated,
that the substi I eleeciedfromthe specified
options. "Pharngggﬁ%?ég%§§kgg%§%$gﬁﬁggﬁgﬁtﬁ?ggfg?%'to conventi onal
acid-addition salts or 5 base. addition salts which retain the biol ogical
ef fecti veness and properties of the conpounds of formula | and are forned
from suitable non-toxic organic or inorganic acids or organic or inorganic
bases. Sanpl e adhdtaddidattamei fefers dahe gouph@xe NIgs dndetle t4BRnoYIBRY SAMREC

aci ds such %§1ﬂ¥g59?ﬂﬂ9ﬁ#ﬁ aci d, hydrobrom c acid, hydroiodic acid,

sul furic ac df sul fam ¢ "aci d, phosphoric acid and nitric acid, and those
derived fromorganic acids such 10 as p-toluenesulfonic acid, salicylic
acid, nethanesul fonic acid, oxalic acid, succinic acid, citric acid, malic
acid, lactic acid, fumaric acid, and the |ike. Sanple base-addition salts

include those dehk Y& falIGMRaPAAS S MrefSRH) MMk L WMesRiad o 3‘&%&{% retXa15

ammoni um_ hydr oxi . de, such as, for exanple tetra anmoni um hydr oxl

" Phar mactut PEEPF STt e yiamraabymeylery radicalnbe mek €0 NFtallylaccept abl e carri er,
exci pient, prodrug, etc., neans pharmacol ogically acceptable and
substantially non-toxic

The term “alkylcarbonyloxy” refers to an alkyl group as defined above attached to a
parent structure via a carbonyloxy radical, i.e., -O-CO-alkyl.

15 The term “alkoxy” refers to the group R’-O-, wherein R’ is an alkyl group as defined
above.

The term “aralkyloxy” refers to the group Y-O-, wherein Y is aralkyl group as defined

above.
20
The term “alkylthio” refers to the group R-S-, wherein R is an alkyl group as defined
above.
The term “halogen” refers to fluorine, bromine, iodine and chlorine.
25

In the present invention, the expression “optionally substituted with” means that

substitution can occur at one or more positions, preferably at one to three positions, and,



to the subject to which the particular conpound is adm nistered.
"Pharmaceutically active netabolite" means a netabolic product of a
conpound wb 03A®B3FOrmul a 1 which i s pharmaceuti cal |l y acceptrab/EPoanm31
effective. The invention also relates to prodrugs of the conpounds
descri bed above. The term "prodrug” refdrs to a compound that nay be

d | I
Compounds O eopEFudftef naf RNk gAY S0GERBRIGE 1 0°

conpound ofspéadfieddpdions. A prodrug may be inactive when adn1n|stered to a
subj ect but is converted in vivo to an active conpound of formula .
Preferably, the present invention relates to conpounds of the above formula
(), wherein R4 is hydrogen; alkyl optionally substituted with one to

t hr ee bstit ) | ected 30 f ,

ani no, Sznio[ ueq?ﬁﬂ%ﬁ%%ﬁ% ﬁB“fBQ'%é#%fﬁﬁgégﬁggﬁﬂgﬁ%é m“§€§§%§§ ﬁﬁ%arboxy;
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0 ree supstiituen Se
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di - al kyl amaails oabkgahtcmronamganlabkw cSa idamlchbon tslinsdeghope demived frpm

group opti QH&?IE\X1C§HQ§E!.*cthlﬁts%%h‘@cm{aﬁggadt dtrglﬁ%ﬁnc %@%ﬁ%d&@&%%aaedlﬁﬁh%qqﬁr om

the group consi sti oxy, am na, no.
di - al kyl amSﬁlrfamefracaig 31 P&thac agjd aﬁépérléeg}é éersﬂdaer%efng@ ﬂﬁé@lé?ﬁgn 1 §pch the
E 21 esent ﬁ@) nva|% @tﬂoﬁ{bﬁéﬁﬂ@hﬁsac{d? sdHRIRQ Bmtgl &lle@ianuehﬁfoattcacm ﬁf(ﬂfdﬁ:tid’;ls&dcimc ¥igr ei n
i s phenyl,, , ne utyl p metho e
am noet hyl ,ciBicdride g‘ﬁb? %ﬁ‘?ﬂ%‘é’ccﬁf/{é %%éﬂf@f%d(hé ik $a PWZ%EP égdmon salts
Zeﬂzyél oxycahl‘mﬂyt}ﬁ),se dél}tvfétﬂwm phﬂasspilﬂmﬂlum,wmmhmmm ,andquaﬂehmaryrammomum
ydr oxyp age qBEE ethyl, i-pro
benzyl , QB@%@Q@ePW:‘F e&ﬁaﬁg) é%gﬁ 9H§ﬁﬂﬁﬁl hylcar%annylgetﬁgl

phenylethyl allyl, n- pentyl 2- naphtyl 4- quorobenzyI 2- furyl methyl or
2-hydroxyethy|. Mbst preferably, t he present invention relates to conpounds
of the above 15 formula (1), wherein R4 is phenyl, 4-hydroxyphenyl (R),

4-acet ogm nOphe”Sﬁharrh%ehh@alll?l&éé:ptable( Ruch & ﬁydrmataﬂmmwdceptablbumﬂer, benzyl ,

3- hydr oxypheny|, gdro&y hen

excipient, prodrug, e means pharmaco oglca)ﬁ%tapééptable and substantially non-toxic

to the subject to which the particular compound is administered.

“Pharmaceutically active metabolite” means a metabolic product of a compound of

20 formula I which is pharmaceutically acceptable and effective.

The invention also relates to prodrugs of the compounds described above. The
term “prodrug” refers to a compound that may be converted under physiological
conditions or by solvolysis to any of the compounds of formula I or to a pharmaceutically

25 acceptable salt of a compound of formula I. A prodrug may be inactive when administered

to a subject but is converted in vivo to an active compound of formula I.

Preferably, the present invention relates to compounds of the above formula (1),
wherein R*is hydrogen; alkyl optionally substituted with one to three substituents selected
30 from the group consisting of hydroxy, amino, mono- or di-alkylamino, carbamoyl,
carbamoyloxy, acetoxy or carboxy; alkenyl; alkinyl; (Cs-Cy)-cycloalkyl; aryl optionally
substituted with one to three substituents selected from the group consisting of alkyl,



allyl, n-pentyl, 2-hydroxyethyl or methyl. Preferably, the present
invention relates to conpounds of the above formula (1), 20 wherein R5 is
(Cl-Co) - aWwhyBaed3n®; hydroxy; (C3-C7)-cycl oal kyl am no opti @calHpy2/e19bst it ut ed
by phenyl or benzyl; arylam no; aral kyl am no having (Cl-C4)-al kyl ene and
the aryl group optlonally substituted with one to t hree substituents

a1 koxy car BBVISRS0: RS aRye Hheilo; el Biiamyeldioitio & o PRoEY!
het er ocyc! wlkybgpthomyhiminosaudkyliwith @Td ab}él mwtloﬁﬂﬂ)b@%ﬁhwcﬂ/‘lm oge to three
het er ocycl ghg{{%&&ts &?écggd%&ﬁ'm@geﬂsﬁg%&@suwgto@ mcpeam@k,ewammal 8 \4nino,

optionally stitute ee"su tuents’ sel ected fromthe
group consimeRgrPr 'aﬂﬂYmmo’ pdkybkip; Oéf‘ﬁé’é@w?gfdki}l} car banoyl oxy, am no,

di al kyl am no, acyl am no, al koxycarbonyl- am no or hal ogen; or aral kyl oxy
and aralkyl both optionally substituted wwth one to three substituents
fromthe group consisting of hal ogen, al koxycar bonyl sul fanoyl, 30

henoxy. L1111 vordHBuptoth fe st B B el B cpoublRes sy

al kyl car borfytrantarth), Wheltearhayphgnyl methd, Hb@xbl‘lthutYlphﬁnM]i é)@@?@apxmilﬁilﬂo?-
am nosUl onid 06 bRl O 07 0RO ENTSTIGERO 7108 o105 DR OIAR .

t he pr esent 1 nven conpo or mul a

wher ei n R5 4-megtybthiapbenyl @ﬁﬁqh@cylp?ne}ry%% MSLSPXYWWﬁ o%€9toamln0phenyl (.
2- napht y fTBﬁmeb ng}pethyb ?Zﬁlgmlmﬁ 7. @&toﬁ.ret%, Be Icawaww;@emquu nol i no;
e?

2., 0 sl ﬁ@#ﬁypmw@z R

2-, 3- or 15thﬁ
4-t- but yl beﬂﬁiy)lhx@fﬂyh@rz hb&ﬂmyéthyh no; N-net hyl phenet hyl ani no;

4-benzhydryl pi perazi no; 2-phenyl cycl opropyl - am no; thienyl ethyl am no;
2-pyridyl et hyl am no; 5-ethyl pyrazol; 4, 3-di net hoxyphenyl - ethyl am no;
benzyl hydr azi no; benzot hi azol - 2-yl met hyl - anmi no; 2- pyri di n-4-yl -am no; 3, 4-
di met hoxy- phenyl - et hyl - abé’ -am no;, bezothi azol - 2-yl net hyl - am_no;
2-pyridin-3-yl 10 Mobiyprafer t}wnrﬁwtluwewweltems taﬁpwaoumiﬁ %fig BOVE| ani no;

Zaﬁgz ﬁl))?? gﬁ]ogllr?ﬁlﬁ' (2}[) W\gle?ﬁ RFRQ h@xm Wh hg AIMR), 44acetoam1nophenyl tertia-butyl,
- i adi az
2- cycl ohexy Pén?thl’} BPPLopX EgPtYﬂ) bﬁéﬁ’%’cﬁ %\Y‘Jt} ﬂo %@@%‘%’L?gﬁ%@m st

present i NVAR,inCPertfll 2hg8rdxPetipngpenithd. of the above

Preferably, the present invention relates to compounds of the above formula (I),

20  wherein R®is (C;-Cg)-alkylamino; hydroxy; (Cs-Cy)-cycloalkylamino optionally substituted
by phenyl or benzyl; arylamino; aralkylamino having (C;-Cy)-alkylene and the aryl group
optionally substituted with one to three substituents selected from the group consisting of
H,NSO,-, hydroxy, alkyl, benzyl, alkoxy carbamoyloxy or heterocyclyl; (C;-Cy)-alkoxy;
benzhydrazino; heterocyclyl optionally substituted by benzyl or benzhydryl;

25 heterocyclylamino; heterocycloalkyamino with the heterocyclyl group optionally
substituted with one to three substituents selected from the group consisting of alkyl,
hydroxy, alkoxy, alkylcarbamoyloxy, amino, dialkylamino, acylamino, alkoxycarbonyl-
amino or halogen; or aralkyloxy and aralkyl both optionally substituted with one to three
substituents from the group consisting of halogen, alkoxycarbonyl, sulfamoyl,

30 alkylcarbonyloxy, cyano, mono- or di-alkylamino, alkyl, alkoxy, phenyl, phenoxy,
trifluoromethyl, trifluoromethoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl,

1,3-dioxolyl, 1,4-dioxolyl, amino, aminosulfonyl or benzyl.



15 formula (1) wherein R5 is phenyl ethylamno, 4, 3-

di met hoxyphenyl et hyl am no, thienyl ethylam no, 2-pyridylethylam no,

4- hydr oxywbaagpbssrhyl ami no, N net hyl phenet hyl am no, PCT/EP02/07931

2- hydr oxyphenyl et hyl am no, 3-hydroxyphenyl et hyl am no 2-

hydr oxyphenyl et hyl - N- net hyl am no, 3- hydrbwyphenylethyl N- et hyl am no, 4-

hydr oxyphenyl eélmﬁe O%@ﬁtgg ltﬁ&%?en? Eq‘}%ﬁ?ﬁ %e\t‘\%g{ t%zc'o u%gs Sptﬁp QIBWE%HE%

interest inclu ereln are and
R3 i s hydr ddeiherain K jsohspylpiylegino; phenylethemmbragl Qw, %&éhhwmbxlmgwar e; a)

N [1-(H Jb&l@ﬁpéiéﬁaxﬂno?imejil@etﬁahﬁdms@q&mohﬁo (2GR By dokgar bamoyl - 1- 25

phenylsulf y
-but yl } - et iy}TI @?M E 8 %i}V&EBF\é@?P}deﬂ‘Zlanﬁpﬂé W1 Y no- 3
- et hyl - but damy‘.ﬂﬁen)béthyl N- methylamlno, N-benzylphenethylamino; 4-t-butylbenzylamino;

%éﬁég E];ll'l i:l? }'?;D%Imoé tlﬂ;raﬁe)hﬁ)yg% rerng{hiyggxhlp rt?%;?%’nzﬁ%lryﬁaqyerazmo, 2-phenylcyclopropyl-

- 4- oxo- but ydr}lmlmetﬁne;dqutlaylmanm/lz JpyBidplethiylamingrseghylpyrazol; 4,3-dimethoxyphenyl-
-2-di met hyl g lfb g@%@m?ld Iiﬁ'or Bgﬂz%ﬁn z%@ ZE})I Ié'fl} i aljmr&{ 2]pyr§ﬁ'ﬁ; 45"1'-ta§{|mé 3 i 2'

(1- (9)- tert - 2-pheneth y car -pyrr n-
- 2- et hoxy- dnmﬁz wheryl-erbyihpethehppiieey perothi R;Mm gayne; 2-pyridin-3- yl-

di met hyl;gm aﬁylam gwamb‘u Mithé@ 1%1n8‘Qh§b%6p@%ﬁ?ﬁnE ERDH- 9483 dinoa 1chigth- N {

;hg‘l(’lét ﬁif CSP L& 95 4 met oxy—pﬂ X}ll_e?lpy at Jn%y f(?g 5 1a2dlazol 4-yl-benzylamino;

-pyrrolidin2- ﬂ:ydd)l}exﬂan‘ﬁmdnoﬂybéth]xplphudlylhi}ylmmI - carbanoyl] -

2- met hyl - propyl } - 2- di met hyl am no- 3- et hyl - butyram de, e) N

{1-[(1-sec-Butyl - 2- net hoxy-4-{2-[ 1- (4- net hoxy- phenyl sul fanyl)-2 5

phenet hyl car banoyl -et hyl ] -pyrrolidin-1-yl}-4-oxo-butyl)-nethyl-carbanoyl]-2

-nmet hyl - propyl }-2-di et hyl am no- 3-net hyl -butyram de, f) 3- [1-

(4- 1[ 2- ( 2- Di met hy| MetRyefzrab ia prsseny inyeatinmisiates tesemppubds ofithe above

- met hyl -13m Remula(3) whHEEeRORMs plen tﬁwémﬁa@m @nq%éthogwhwla@ lamznall 1 -3 -

thylsulfanyl Eﬁﬁglonlc a0|g &V é 8%'9 L

[ 2- (2- Di met TRATIIFNRRINO 2 RYFIHE 4n1&5r ylamino,
methylphenethylamino, 2~ hydroxyphenylethylammo, 3- hydroxyphenylethylamino 2-
hydroxyphenylethyl-N-methylamino, 3-hydroxyphenylethyl-N-methylamino, 4-

hydroxyphenylethyl-N-methylamino or benzylhydrazino.
20

Compounds of interest include compounds of formula (I) wherein R! and R? are

methyl and R is hydrogen and n is an integer of 0.
Examples of such compounds are;

a) N-[1-({1-sec-Butyl-2-methoxy-4-0x0-4-[2-(2-phenethylcarbamoyl-1-
25  phenylsulfanyl-ethyl)-pyrrolidin-1-yl]-butyl}-methyl-carbamoyl)-2-methyl-propyl] - 2-
dimethylamino-3-methyl-butyramide,

b) N-[1-({1-sec-Butyl-2-methoxy-4-[2-(1-methylsulfanyl-2-
phenethylcarbamoyl-ethyl)-pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-
propyl]-2-dimethylamino-3-methyl-butyramide,

30 c) N-[1-({1-sec-Butyl-4-[2-(1-(S)-tert-butylsulfanyl-2-phenethylcarbamoyl-
ethyl)-pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide,



butyryl] -nethyl-am no }-3-nethoxy-5-nethyl-heptanoyl)-pyrrolidin-2-yl] -3-
nmet hyl sul f anyl - propi oni ¢ acid benzyl ester, h)

N (1- ([ 1-wom3Bs3ys - 2- met hoxy- 4- (2-{ 1- met hyl sul f anyl - 2- [ ( n@phtErat/ensL-

yl met hyl ) - car banoyl] -ethyl}-pyrrolidin- Jﬁyl ) -4-o0xo0-butyl]

- et hyl - car banoyl } - 2- net hyl - 15 i
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met hyl sul f anyl -350%0-Qr. A .
-pyrrolidi r%"—%%ﬁfz {nﬁg}yﬁag%#)ﬁ-rgfg{yggpw r{nr%gt hyl - car banoyl ]
- 2-met hyl - propyl } - 2- di et hyl am no- 3- net hyl - but yram de, 25 1_)’ N{ . 1- [(2
-sec-Butyl -4-{% [1- 3B-dh t(ﬂ;l?lamﬂwdarémyﬁ}mﬁtg}éwylzmm)- -methyl-
phenet hyl Cq{&ﬂ%%étﬁﬁl‘gé’ﬁﬂno}-&metho -5-methyl-heptanoyl)-pyrrolidin-2-yl]-3-

P

-pyrrolidin-1-yl}-2- et hoxy- 4- oxp-but yl ) - methyl - carbanoyl ] -
2- et hy| - proghyisulfanyhprRnieni acis BB Etj]i*%f‘fg*}%- but yr ani de, m

(2-{1-[1-(4-{[2-(2- D net hyl am no- 3- net hyl - but yryl am no) - 3- net hyl - butyryl]
- EEt h%/lh-ulam' no} g—)3|— rretshplfém-ié[;zr(etIhiyrheth)ﬁalhmme%ﬁetmmmhiyhhﬁnd)—wn}ethﬂ- 30
phenet hyl car bampyl - et sy n - - i i.4: ter, WO
03/ 008378 %ED‘EF@?Q m"-}fgm%g‘}"ﬁf F eg"f’f%@%@&%@*ﬁ?ﬁﬁti?saﬁ{ .
[ 1- (4- met hyhethlsalfaryl-phamgnis a¢ifl deydy) este- phenet hyl car banoyl - et hyl ]
- pyrrf)I}i gi 3_— | -yl I}-4_— 0xo0- but yll.";;(li rreb;lhyl -car banoyl ] -2-nethyl -
propyl } - 2- di metihyl am o m‘,d@ _0). - _- 4-
[2- (1 -cycl ohé‘g Isulrg-g}lqﬁ:gcﬁhetﬁleﬁg#ca b §r20(P])Ibn{géﬂl)h\a*ﬂfaﬁ{’l 2 {(raptchBieh)
et hy: % gyr ryme iqa-ﬂ?ﬂ“]“-’ -V O -{S‘Xb‘yhn‘fﬁ‘%‘- HEt ety kictRamorh 2omsthy | - p
ropyl]-2s di 1ol @i amifet Nitet yityeamite, p)
N;]{ 1-[ §11I s(e%:rggz?y: - 4-6?9):1[ 11- (S) - (64}9?1Lg7dr oxy- phenyl sul fanyl ) - 2-
phenet hyl car ba - et 5 PY i,di.n-

Syl }-2: met hox&yz- Oxol{i'—y lllj%[ &%—ﬁ%&%lg&%@f#&fﬁﬂld-phenethylcarbamoyl-ethyl]-

pyrrolidin-1-yl}-1-sec-butyl-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-

propyl}-2-dimethylamino-3-methyl-butyramide,

j) N-{1-[(4-{2-[3-(4-Benzyl-piperazin-1-yl)-1-methylsulfanyl-3-oxo-propyl]-
20  pyrrolidin-1-yl}-1-sec-butyl-2-methoxy-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide,

k) N-{1-[(1-sec-Butyl-4-{2-[3-(3,4-dihydro-1H-isoquinolin-2-yl)-1-
methylsulfanyl-3-oxo-propyl]-pyrrolidin- 1-yl}-2-methoxy-4-oxo-butyl)-methyl-
carbamoyl]-2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

25 ) N-{1-[(1-sec-Butyl-4-{2-[1-(2-dimethylamino-ethylsulfanyl)-2-
phenethylcarbamoyl-ethyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -
2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

m) (2-{1-[1-(4-{[2-(2-Dimethylamino-3-methyl-butyrylamino)-3-methyl-
butyryl]-methyl-amino}-3-methoxy-5-methyl-heptanoyl)-pyrrolidin-2-yl}-2-
30 phenethylcarbamoyl-ethylsulfanyl}-ethyl)-carbamic acid benzyl ester,



2-met hyl - propyl } -2-di met hyl am no- 3- net hyl - butyram de, 10 q)
N-{1-[(1-sec-Butyl-4-{2-[1-(R)-(4-hydroxy-phenyl sul fanyl) - 2-

phenet hylwaribaossys - et hyl ] - pyrrolidin- PCT/EP02/07931
| -yl }-2-met hoxy-4- oxo- butyl)-nmethyl -car b%rmyl ] - 2-nethyl-propyl}

- 2-di et hyl am no- 3- net hyl - but yr am' de, r)

110412 [ 1 (dppcet viagl pos 9 |- S4h {6 --3 RRANSLAYIRBRRRM 1eufibiY |
pyrrolidin | }-1- >lo- uty?1 PH r am)
15 net hyl - bmbp@f&t}lylearhameylwhﬁhpmondlnelt mg}%@m- hrghimeth Y yar amOYI ]-2-met J
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et byl “propyb) -5 W ted ke aRh s A e PR G e Efelbylcarbamoyl-
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y
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- i met hyl am no- 3- ne -butyra - | - 4- -

- et hyl sul f anyl pp- pheNetlh ﬂ@a¢-BéWb$F¥2§&1h(yﬂ>)j(4-hYéWWcH{l‘IeGYlﬁlf ?q%YBgat f/ e

(2:|| x: E;?é %&éﬂ?@&rr%lrﬁo J}W #Yﬁ]&gﬁﬁw )m&hﬂ?} -B¥dxo Ry hethyd=carbamoyl]-

N[ 1-({1- sét}thYlmepyl[}@ (hinqt HREIey$- W@érﬁﬂmﬁlﬂﬁf’enet hyl car banoy! -
ethyl)-pyrrolidin- 1-yl]

;leer'erTFF] S%y 4- é;) but W-}1-[@tsey tBugare’cb{@ﬂilydB) 2~ ok bu- plpang syl fgnyd )22-
N-[1-({1-s@& arﬂ%{l?ﬁ %K%EPW 19] st alﬁyﬁhoﬁy OeXr?e‘?‘hth met }e’alrrcdayl?amoyl

et hyl) - pyr IZQhEtIHJy]Hpibp)’]}}Z -dimethylamino-3-methyl-butyramide,
- 2- met hoxy- 4- oxo- but yl } - net hyl - car banoyl ) - 2- net hyl - propyl] -2- 30

di met hyl ami no- ? et h)q Qbmﬂ{%aqﬂg- AR AR Bu Q;vi)EP %é&&@ﬁéarbarﬁgylx)
SERERERESSE S Gl aR i iR T

- 2- di mpf hyh apingo lmtcmﬂet nYihe B-gRthyf-butyrdmide,
1-[(1-sec- Butlsl%rtg (Z%roxy phenyl sE’ﬁrf anyl)-2 5

phenet hyl car ba i/ p | i d butyl ) - net hyl -

r bamoyl | - 2- m::ts ﬁ\ﬂ% (1 sye f#é{%bl'g%bﬂ%rog&ler?%%ﬁélypx? ram de, g
phenethylcarbamoyl ethyl] pyrrohdln 1-yl}-2-methoxy-4-oxo- butyl) methyl ~carbamoyl]-
2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

t) N-[1-({1-sec-Butyl-4-[2-(1-(R)-tert-butylsulfanyl-2-phenethylcarbamoyl-
20 ethyl)-pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl) -2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide,

u) N-[1-({1-sec-Butyl-4-[2-(1-ethylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl) -2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide,

25 V) N-[1-({1-sec-Butyl-4-[2-(1-isopropylsulfanyl-2-phenethylcarbamoyl-
ethyl)-pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl) -2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide,

W) N-[1-({1-sec-Butyl-4-[2-(1-tert-butylsulfanyl-2-phenethylcarbamoyl-
ethyl)-pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-2-
30 dimethylamino-3-methyl-butyramide,



z) N-{ 1-[(1l-sec-Butyl-4-{2-[1-(3-hydroxy-phenylsul fanyl)-2-

phenet hyl car banoyl -ethyl ] -pyrrolidin- |-yl} -2-methoxy-4-oxo-butyl)

- met hyl - capwanesslrd - 2- net hyl - propyl} -2-di net hyl am no- 3- Perpo2/m9syr am de,
10 aa) N-{1-[(1l-sec-Butyl-4-{2-[1-(2- hydroxy et hyl sul fanyl) - 2-

phenet hyl car banoyl -et hyl] -pyrrolidin-
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2- rré éLh 5 |1 (4=y1{]{12se(caymlpmmhcamhox@bnwgl}hyﬂethyhp?abymm)ﬂoyrwﬁwl-@mwyr%ut yryl]

- 248 t | ]
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[ 2- (2- D et hyI | -
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ylcarbamoyl)-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carb amoyl]-2-methyl-propyl}-
2-dimethylamino-3-methyl-butyramide,

aaa)  N-[1-({1-sec-Butyl-4-[2-(2-cyclohexylcarbamoyl-1-methylsulfanyl-ethyl)-
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iii) N-(1-{[1-sec-Butyl-2-methoxy-4-(2-{2-[2-(4-methoxy-phenyl)-
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25 jii) N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-methylsulfanyl-2-(4-
[1,2,3]thiadiazol-4-yl-benzylcarbamoyl)-ethyl]-pyrrolidin- 1-yl}-4-oxo-butyl)-methyl-
carbamoyl]-2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

kkk)  N-{1-[(4-{2-[2-(1-Benzyl-piperidin-4-ylcarbamoyl)-1-methylsulfanyl-
ethyl]-pyrrolidin-1-yl}-1-sec-butyl-2-methoxy-4-oxo-butyl)-methyl-carbamoyl]-2-
30 methyl-propyl}-2-dimethylamino-3-methyl-butyramide,
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benzyl, 3- hydroxyphenyl, 2- hydroxyphenyl 2- hydr oxyet hyl , 2- acetoxyethyl
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-methyl -b
yh-butyr aralqgl)e Ethyl-carbam1c acid 2-{1-[1-(4-{[2-(2-dimethylamino-3-methyl-
butyrylamino)-3-methyl-butyryl]-methyl-amino}-3-methoxy-5-methyl-heptanoyl)-

pyrrolidin-2-yl]-2-phenethylcarbamoyl-ethylsulfanyl}-ethyl ester.

When R! and R? are methyl, R’ is hydrogen and n is an integer of 0, preferred
20 compounds of formula (I) are those for which R*is phenyl, 4-hydroxyphenyl (R), 4-
ACNHPh- (i.e., 4-acetoaminophenyl), t-butyl (R), ethyl, i-propyl, , t-butyl, benzyl, 3-
hydroxyphenyl, 2-hydroxyphenyl, 2-hydroxyethyl, 2-acetoxyethyl, allyl or n-pentyl and R’
is phenylethylamino.

In particular, the following compounds of formula (I) are preferred in the present

25 invention;
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phenylsulfanyl-ethyl)-pyrrolidin-1-yl]-butyl} -methyl-carbamoyl)-2-methyl-propyl]-2-
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30 ethyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide,
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but yl - ZYdmat hOX'N’ %g&mﬁgut tfly‘i -CA(PagppyRuiBMy)- ZHMTeh@ﬂhlyIihfbaxﬂoyyéthyl-)l sec

- 2- di met hyIPXFOHensL- %ﬁ%%a@ rbagoiilcgrt’af(‘gﬁi%yflnéﬁkypﬁ%ﬁ'k

(3- hydroxy dﬁh@%yla&uhbanmlebhy}-Bu@Mde,hyl car bamoyl 20 et hyl]
-pyrrolidin-1-yl}-2-nmethoxy-4-oxo-butyl)-nethyl-carbanoyl ]

i i ggzhétt )F;Ir Op%{! il % 1- secr@&tw/i-mp?er‘? bHRrileanﬁ Yt ?fﬁ@l@l}f}hrﬂg‘nﬁ;ﬂ eth[yl)
1- (2- hydr oxpyredidin- wl Famydthoxy-pheabuniieatnkauproerhg-pethyl-propyl]-2-

pyrrolid n(ﬁH%H#a%ngggh ﬁﬁbg Igyﬁyl) nmet hyl - car banoyl ]
- 2- nethy propy | am no- 3- nethyl butyranlde 25 Acetic acid

2-{1-11-(4-{][ 2- th
t1-[1- (4l I\(I—%l-cz{zlmf (YIBenzy sulfanyrirFth ene y b%moy et?)yl) pyrro TESI 1- yl]-1-sec-
butyl-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-2- dimethylamino-3-

methyl-butyramide,

N-{1-[(1-sec-Butyl-4-{2-[1-(3-hydroxy-phenylsulfanyl)-2-phenethylcarbamoyl-
20 ethyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide,

N-{1-[(1-sec-Butyl-4-{2-[1-(2-hydroxy-ethylsulfanyl)-2-phenethylcarbamoyl- ethyl]-
pyrrolidin-1-y1}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide,

25 Acetic acid 2-{1-[1-(4-{[2-(2-dimethylamino-3-methyl-butyrylamino)-3-methyl-
butyryl] -methyl-amino}-3-methoxy-5-methyl-heptanoyl)-pyrrolidin-2-yl]-2-
phenethylcarbamoyl-ethylsulfanyl}-ethyl ester,

N-[1-({4-[2-(1-Allylsulfanyl-2-phenethylcarbamoyl-ethyl)-pyrrolidin-1-yl]-1-sec-
butyl-2-methoxy-4-oxo-butyl}-methyl-carbamoyl) -2-methyl-propyl]-2-dimethylamino-3-
30 methyl-butyramide,



butyryl] -nmethyl-am no } -3-nethoxy-5-nethyl-heptanoyl)-pyrrolidin-2-yl]

-2- phenet hyl car banoyl - et hyl sul fanyl }-ethyl ester, N [ 1-({4- [2- (1 |-yl]
-1-sec- bwowBAG37sEt hOoXy- 4- 0X0-butyl} -methyl -carbanoyl ) PRTMPOHYI93Dr Opyl ]
-2-di met hyl am no-3 - 30 net hyl - butyram de, WO 03/008378 PCT/ EP02/ 07931 -19
N [ 1-({ 1-sec-Butyl - 2-nethoxy- 4- oxo- 4-19-

[ 2- (1- pentyl sul.fanyl - 2- phenet hyl car banmoy hyl 1.di.N= -
-butyl }-net hylt é@r“tﬁiﬁﬁ?p}‘tﬁ‘ :‘H%thiﬂw- Br8p 'H‘&E‘BE{“ : rr%‘e?‘ﬁ{‘rﬁgfﬁq{ﬁg‘?@lca%%"yl'
_rre'; hyl - bu]'E Mgﬂmpymoli\iﬁeh}yﬁkbwgd(ﬂ-xmh)dfcarbmdﬁ)l-Z-Hmh}i’ls}’rhyﬂ}-@gﬁmeﬁw@hminpé-an
i nteger o ) erred 5 conpounds of formula (1) are those for
\ICl-hi cth|4 Lgne%}gﬁkgﬁ&%rggﬁ% I S 4-hydroxy- phenyl et hyl am go?

met hyl phenet hyl am no; 2- hydr ox enyl et hyl am no; 3- hydr oxy-
phenyl et hyl ani Mé‘l,ent?éﬂzlglIH%ymlazﬁhﬁé,ﬁ%,hYéIQﬂegré?ﬁBki/ﬁh’é‘ﬁiﬂ%ét’ﬁ@%‘/’g‘rﬁr peeferred
t hi enyl gt hy&rﬁ?mms of Zorila Ay hetthydedoi Which IRA isdaethicaHdar® is thgdfoxyt owi ng

d la, (I f d. i Lqn: .
e e el N ALy R SRRBi Ry Ro SRR R S (2
met hyl sul f ghetlyl@hjiyino, byrzylhlydeizino; 4, 3-diethGeypbertytethyldmomos tHierty}dthylamino,

- met hyl - carbamyyil } 1 2-. hyl - I = 3- - 1 d
N T (2 oap sty Sl R PR AP R e RHEAT e
met hyl sul f anthlepe¢sayt ihvergions ol i di n- | -yl }-4- oxo- but yl) - net hyl - car banoyl ]
-2-nmet hyl - 15 propyl } - 2-di et hyl am no- 3- et hyl - butyram de, N-(1-{ [

1-sec- Byt yl - 4- {2 1%{?{1-&8-13@%,,1.@@% - PRREbry-Bh Mt Can PR byl 4=
methylsulfanyl-eg | }- l'idi.n-1-yl)*-2- F -4- -b i]

et byt - capsABYRRY et yteo VY 2 pmeieaY Ay HeL JoHEURAFL SRR B de.
N(1-{ [ 1n&@l@yl%ibﬂl}—é=cﬁ12re{}8'_iabjﬁn63=1|ihydﬂybl§m=ytdmiﬂw ) - et hyl carbanmoyl ] -1 20
met hyl sul f anyl - et hyl }-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]

-nmet hyl -carb T2 hyl.- | ),- - Qi | am. ne-3- '
N 1] (412 ?5‘8%k#-iééae’s’%uﬁﬁfaﬁ%@f%ﬁéa%%hg# s e
pyrrol i di nnetlyfljulfangleethil{Hpytroldimel-ld:dyoxp- ml)bnctwlycmr’eamwll@anﬁaw%y| ]
-2-met hyl - IB)E&Rf“f}l-i—'d%ﬁiethylamino-3-me’chyl-butyramide,

N-(1-{[1-sec-Butyl-4-(2-{2-[2-(2-hydroxy-phenyl)-ethylcarbamoyl]-1-
methylsulfanyl-ethyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

N-(1-{[1-sec-Butyl-4-(2-{2-]2- (3-hydroxy-phenyl) -ethylcarbamoyl]-1-
20  methylsulfanyl-ethyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

N-{1-[(4-{2-[2-(N’-Benzyl-hydrazinocarbonyl)-1-methylsulfanyl-ethyl]- pyrrolidin-
1-y1}-1-sec-butyl-2-methoxy-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide,

25 N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-methylsulfanyl-2-(2-thiophen-2-yl-
ethylcarbamoyl)-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide,

N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-methylsulfanyl-2-(2-pyridin-3-yl-
ethylcarbamoyl)-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-
30 propyl}-2-dimethylamino-3-methyl-butyramide,

N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-methylsulfanyl-2-(2-pyridin-2-yl-
ethylcarbamoyl)-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide,



di et hyl am no- 3- net hyl - but yram de, 25
N-{1-[(1-sec-Butyl-2-nethoxy-4-{2-[1-nethyl sul fanyl -2-(2-thi ophen-2-yl -
et hyl car baowglodsseg hyl | - pyrrolidin-1-yl}-4-oxo-butyl) - net irgirmpar/ivmsoy| |
-2-nmet hyl - propyl} -2-dinethyl am no-3-net hyl -butyram de, N-{ 1-

(1-sec- Butyl - 2- met hoxy-4-{2- [ 1-nethyl s¥fanyl -2- (2-pyridin-3-yl-

et hyl car banoyl ). -.ethyl 1 .- pyr,ral i, din-.1- vl } - 4- - -ear banoyl
et byl 30 DO B Ry el (s bt B ek Eb by e { "]
( 1- sec- But yletipdsuithindseghyl}-perolidia- Imgh Rymetofkaryoxopbytpl] ppethi-¢prbarpoyl}-2-

et hyl car ba - ‘= Yo [2Y A PO ~0xa- but yl ) - met hyl - car banoyl

S et hyl - pr&%’;}’f&%?%rﬁgﬁ%{éﬁgr?cq{n%{h%ﬁ%rgﬁ? 'yram'dea, w0 557 oosare
[PS_TQ E Pg_z éj?zrg? %@g@égﬁ%%l;lé@ém%iegeg? 1;512 t :ci)rdflrpglfn%as{ ozf-formula (I) wherein R' and R®

et thw ls@ f afg)&hetﬁ?l?f{]’z}s'}ﬂﬂfc{]g@il) A AHs %n mkégg;zomteumwwmmmﬁmli bf formula N[j

- et hyl - car - 2- - propyl,)-2-di e ami no- 3- - Qut yr. e.
O her corrpéh‘gggg/eﬁqutﬂfgﬁég'Weﬁanﬁég%’&ﬁf?ﬁ@ﬁ%@%‘?%a& 'Ieg%?)l'glyr\r/ﬁﬁqlecé%il%y 1 and
R2 5 are nehbjibxy-Bbxosbutylihnogkyl-arttmmoyl)s2-amethyltppgpyl]-@fditnetiylammyp-Je t he
compound of_ fornrula N 1- sec- Butyl - 4-

[an(Jl- nmet hgheélg’d{gtil‘ltﬁﬁn}%’ f)%fgr%‘{‘elp 13-?1 car bam%yl -ethyl)-pyrrolidin-1-yl] -

2- met hoxy- 4- oxo-butyl} -nethyl-carbanoyl) -2-nethyl-propyl )

- 2-di et hyl ani mfh@-c%n%;zqwlrlsg niarestrind efc)@mpéséa%‘l) Prlgxlhqgi/) M@%agd&z

i nteresf, i ngd fﬁ%xpf{ QiReSyeAfanf Al mtéded oPN Foe efunkfle,ahélpfident dveation met hyl ,

B e O e s b g anb Pl gale 1011 111 S BRI T AR REGREE o1 Mvent ! on

Nh[ 1-( E ll- S%B&;w}mgm{qa 1§e1hﬂ)3pﬁ|&6%$iul ]f-fll]l—)@]l—m?ehoxy-tl-oxo-butyl}-methyl-carbamoyl)-
phenet hyl car ba -ethyl )= r,ol i di p- | .

- 2- et hoxy-%zlm(gg’gi{mﬁfvﬂ} -'ﬁﬁgﬁb}'@@é‘?odg?%?}wﬁ-gw&&lﬁ?I -propyl ]

- 2-di met hyl am no- 3- net hyl - butgram’ de. Another preferred enbodi nent of the
present i nvent i‘owthes préferrebembeditdentef the présentinyention)is heepepAums ofs et hyl |
R2 and B3 b Ead ¢ QARAIAN idinbhyBR bl RUSE 19l dden abd AR EILEr SR

conpoun are selected fromthe group consisting of, a) N 1-({

1-sec-Butyl-4- [2-(1-ethylsulfanyl-2-phene | car banoyl - et hyl ) -
pyrrolidin- 1- yHramp %@fﬁ&ﬁ@f%ﬁ@%dwﬁﬁﬁt?&gﬁ% tﬁﬁﬁ’i"b’&r@?ﬁft}‘é%&t hyl - propyl ]
- 3- et hyl -

a)  N-[1-({1-sec-Butyl-4-[2-(1-ethylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-y1]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3 -methyl-
2-methylamino-butyramide,

20 b)  N-[1-({1-sec-Butyl-2-methoxy-4-oxo-4-[2-(2-phenethylcarbamoyl-1-
phenylsulfanyl-ethyl)-pyrrolidin-1-yl]-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-
methyl-2-methylamino-butyramide,

¢)  N-[1-({1-sec-Butyl-4-[2-(1-tert-butylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl) -2-methyl-propyl]-3-methyl-
25  2-methylamino-butyramide,

d)  N-[1-({1-sec-Butyl-2-methoxy-4-[2-( 1-methylsulfanyl-2-phenethylcarbamoyl-
ethyl)-pyrrolidin- 1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl] -3-methyl-2-

methylamino-butyramide,

e)  N-[1-({1-sec-Butyl-4-[2-(1-isopropylsulfanyl-2-phenethylcarbamoyl-ethyl)-
30  pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl) -2-methyl-propyl]-3-methyl-
2-methylamino-butyramide,



2- met hyl am no- butyram de, 20 b) N [1-

({1-sec-Butyl - 2- net hoxy- 4- oxo- 4-[ 2- (2- phenet hyl car banoyl - 1-

phenyl sulWwarvgloessthyl ) -pyrrolidin-1-yl] PCT/EP02/07931
- butyl } - met hyl - car banoyl ) - 2- et hyl - pr opyll] - 3-

met hyl - 2- met hyl am no- but yram de, c)

N-[1-({1-sec-Butyls;4:] er but sul fan thyl) -
pyrrolidin-1- yb] Hef(l]r f/tBﬁlt%%omﬁ O ’??%’F%ﬁ:[cgf%ng&ﬂglf%%gw& eprgpill ]
-N?)[ TEE ?)]/-I Sgﬁhéﬂ-pwpmmmlfmybmthﬂhwﬁehdld)ll yl}-lbfutyl) Imethy’l hcarbamoyl ]-2-methyl-

c su an 2 t hyl b | -
et hyl ) - pyr PE)‘?PYQ )Fi?i %{‘}(Y}r}(%n% #’fﬂ% -car b;m)yl I)O g?ﬁet %yf%r gg;%/] -3
- et hyl - 2- et hill am no- but yram de (ﬂ)
[ 1- ({1- sec- But g) - 4N-pl-{ [1-sesdmiamy (% f%é%zh@%ﬁ@h@%&?@&kbf&ﬁwﬂek hyl) 30
pyrrol i df nyleyidin &Hﬁ B&l‘ﬁ'il D;d hrefHRihM- o£Rb Rcdibidyyl}pr opyl | -
3-net hyl - 2rrethy|a ly gﬁ l())3/08L78P /EP 07931 -21 f) N{
1-[ ( 1- sec- Bthyl-pro ﬁo‘?ﬁt - ot Ayl a0t %@‘?@gﬁyl car banoyl - 1- ( 2-
met hyl - pr opane- 2-sul fonyl )-ethyl] -pyrrolidin-

| -yl }-butyl) - ma) hy N-¢B{ lageosBultyl-2¢2vElt-heyt-butylsulfanyl-2-[2-(3- hydroxy -phenyl)-

propyl } - 3- ngt
N (1 ([ 1 68 E%fwﬂﬁl(%@ﬁ CaGanTIeS eeﬂ#% FyssbrymetksyPrmarid-
met hyl sul f amthylgirhpyl)-3pyethy Bdnérthylbm}nq Qtyr?éltl &xy- 4- 0X0- butyl]

- met hyl - car banoyl } - 2- net hyl - propyl ) -3-nethyl - 2- net hyl am no- but yram de, h)

N-(1-{[{qsec- B"beén% {s #adily 'ltl@zféndmi’ta\féﬁ rssz.v rrdaxfsan(l&egefdﬁox fRedy| ) -
yl

oty - CarBOYP o m]ﬁ{d g s SR SR BRI e B { bR 10

V\hep R |dS aRERIYd phRFlettiythnidos5-8 Mylﬂgﬁylleﬂjyﬁnnnbﬁnqlarmalﬂ&géne fa)iiOVﬁng
preferre co rethose h R4 is ethyl,
phenyl, t- Ouna‘?s?#éfmuf (gu%f)}}fefgrﬁ fridhe PO grhrfmérﬁyl am no, Y

3- hydr oxyphenyl ethylam no. In particular, the follow ng npounds _of

formula (1) ar EN—;[)lé{bsatelﬁltylﬁll-t{hél-pﬂg@glf@nylﬂvphmp&wlcaManonh_e‘(hyl) -pyrrolidin-1-

ELpf/ (ra(r:o:s:f%?/ 1]42 %ﬁor%yl 2. 8kDN ] - LMY 2R RRYBL AR DB ]- 3 Shdidyl)2-

- 2- et hoxy-metbxlemm piyrsrsidsy| - car banoyl ) - 2- net hyl - propyl ] - 3- net hyl - 2-
N-[1-({1-sec-Butyl-2-methoxy-4-oxo0-4-[2-(2-phenethylcarbamoyl-1-
phenylsulfanyl-ethyl)-pyrrolidin-1-yl]-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-
methyl-2-methylamino-butyramide,

20 N-[1-({1-sec-Butyl-2-methoxy-4-[2-(1-methylsulfanyl-2-phenethylcarbamoyl-
ethyl)-pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-methyl-2-

methylamino-butyramide,

N-[1-({1-sec-Butyl-4-[2-(1-isopropylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}- methyl -carbamoyl)-2-methyl-propyl]-3-methyl-
25 2-methylamino-butyramide,

N-(1-{[1-sec-Butyl-4-(2-{2-[2-(3-hydroxy-phenyl) -ethylcarbamoyl]-1-
methylsulfanyl-ethyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl] -methyl-carbamoyl}-2-
methyl-propyl)-3-methyl-2-methylamino-butyramide.

30 Another preferred embodiment of the present invention concerns compound of
formula (I) wherein R' is methyl, R* and R’ are hydrogen and n is an integer of 2.

Examples of such compounds are selected from the group consisting of,



met hyl am no-butyram de, N [ 1-({ 1-sec-Butyl-2-nmethoxy-4-oxo-4-

[ 2- (2- phenet hyl car banoyl -1 - phenyl sul fanyl -ethyl)-pyrrolidin- |-yl]

- but yl } - nwotegloessas banoyl ) - 2- met hyl - propyl] - 3- PCT/EP02/07931

met hyl - 2- net hyl am no- but yram de, 20

N-[ 1- ({1- sec-Butyl - 2- met hoxy- 4- [ 2- (1- met P44 sul f anyl - 2- phenet hyl car banoy! -

t hyl i
T et hyl -2 W Tl PBb A At %’?‘i‘i&@‘gcgﬁx‘%ﬁ’ﬂzﬁi Ptrofiige!
(1- i sopr opyl]sashfestroxly- Qembum}hmleum-babuynbylaa{zhymt}nyl-pmw}oa methyd-2t -yl

- 2- et hoxy 4 &% y&%ra E]? - car banoyl ) - 2- net hyl - propyl] -3-nethyl- 25
2rrethy|amn yram (1-{ [ 1-sec-Butyl- 4(2 {2-

[ 2- (3- hydr oxy- phenyl) - et hyl car bany| | sul fanyl - -
2152 e by b brieypspes oy Prbar ke ol -ia hprrphdy - 1-sect ©' "
- 3- met hyd - 2y, ARhyEAEk Q- Mwﬁ@mrﬁ&hymrm@@ﬁ)en rétRflepropdl] Srbediyhent of the

present inve |on co cerns, corrpound of formula (1) wherein R is nethyl,
R2 and R3 &&hygaing HYEdR i s an int eger of 2. Exanples of such
conpounds are selected fromthe group consisting of, WO 03/008378
PCT/ EP02/ 029 3W-[1-@2-sad-Bi¥kyl-4-[2-(1-methanesulfonyl-2- phenethylcarbamoyl ethyl)-pyrrolidin-

L1 (L Seo 1B A ndinb ey o AT Sk AR s AR Sy SRR hedi ) )

- 2- net hoxy-mstb)d@mma butyrareiday | - car banmoyl ) - 2- et hyl - propyl ] - 3-net hyl - 2-
met hyl am no-butyramde, b) N-[1-({4- [2- (1
- Benzen?ow'cf)omir Rl%@@@ﬁwmt&eah% Ydxoed-ry. -I:)Fayﬁaﬂwmwnb yyl-{prépsrc2- 5

IR G T A

[ 1- ({ 1- sec-fRthylamdnd-BufytafiRlehanesul f onyl - 2- phenet hyl car banoyl - et hyl)
-pyrrolidin- 1-yl] -2-net hoxy 4- oxo- butyl} -methyl-carbanoyl)

- 2- et hyl th b3y

N-{1-[ (1- sec- B fi 5 el sR: ﬂgg%& 52 ‘%%M fﬁ'yfjgmr%%mbfz thepreferred o
sul f onyl ) - eIOhypo]und[mffOrmuld( %Am_thﬁ qaseblgttlgu; or ygi¢hyR - is mreplte

- 2- met hy L - BRI BrdTRb BYA having Rl Y AMLE Rorhithyr ani de.

N-[1-({1-sec-Butyl-4-[2-(1-methanesulfonyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl] -3-methyl-
2-methylamino-butyramide,

Another preferred embodiment of the present invention concerns compounds of
20  formula (I) wherein R! and R? are methyl, R? is hydrogen and n is an integer of 0.

Examples of such compounds are selected from the group consisting of,

a)  N-[1-({1-sec-Butyl-2-methoxy-4-[2-(1-methylsulfanyl-2-phenethylcarbamoyl-
propyl)-pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-2-
methylamino-3-methyl-butyramide,

25 b)  N-[1-({1-sec-Butyl-4-[2-(1-tert-butylsulfanyl-2-phenethylcarbamoyl-propyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-2-
methylamino-3-methyl-butyramide,

Another preferred embodiment of the present invention concerns compound of
formula (I) wherein R', R*and R are methyl and n is an integer of 0. Examples of such

30 compounds are selected from the group consisting of,



Wien Rl is nethyl and R2 and R3 are hydrogen and n is an integer of 2, the
preferred conpound of forrmula (1) in this case is this for which R4 is

nmet hyl arWORB/Oi)BmlS phenyl et hyl am no and havi ng the fol |l owca@Erboorsl a; N |
1-({ 1-sec-Butyl-4- [2-(1-met hanesulfonyl 2- phenet hyl car banoyl - et hyl ) -
pyrrolidin-1-yl] -2 net hoxy- 4- oxo- but yl-3%3tet hyl - car banoy! ) - 2- et hyi - propyl]

oresent | nvent Fon’ Sancairie: Shhbaunagosr &30 Br R S RaLIT b neld 2,
are net gyl prdR) sy rivlidiiod e] -dstorbuityl}-aetiyitcedpamoyt)- Z}metlﬁimmék%f such
conpounds f

N- FE ({1- sgi(’:n? E?l‘u?l%%)ener{jﬁﬁgp B‘%ﬁ?g{ ?%prrg'?ﬂ;: :L: Pgngl Za)phenet hyI car banoyl -

P S R PN LSS PRI A

N-[1-({%-sg gra&amlr -t 22miefrobepat oxMb ity E}lihétﬁ ydaryarme)qehﬁgth apropyiyl - propyl ) -
pyrrolidin- %ﬂal/l mﬁt ho 4 0X0- gutyl } - net hyl - car banoyl ) - 2- et hyl - pr opyl ]
-2- et hyl dHneBYiemng- Anot her preferred enbodi ment of the

present invention concer ns corrpound of formula (1) wherein R, R2 and R3

are methyl andch i N-8n| (1nstee@etylelf- B[ 1- bz etbflssifiriyl) - 3pherstindeaormeyle

selectedfro i PO 3
N 1 ({1 BB Eﬁ&m ey t‘bP%v-%-fmae“é‘ah@%%%i T ooy
propy! ) - py 2rdifiethiy IInOy3 }neﬂlb’ﬂb%b’l@m }}- met hyl - carbarmyl) 2- et hyl - propyl |
- 2- dinet hyl am no- 3- et hyl - butyram de, b) N

Lirggh 5)?;3] But Wb - 4N-2r-{ (= de€/Butput y)- Bl 4-Byutbx2 pRéghalfimlsar bamoyl - propyl)- 5
- 2- et hoxyPLiereﬁE AgabameylrrreRyH -PrEPidinoy Ty -2omsiboRy - sy ethyl-

di met hyl amca®aoylfed-methybykopybind-démethyladtigd-3-théthyl-lsegrabityl - 4- { 2- [ 1-
(2- hydroxy-ethyl sul fanyl) -2-phenet hyI car banoyl - propyl ]

-pyrrolidin-1-
-8 vethyi - pronyt - OB RRR e & FePRP bR PRI S0 o wr1 (1
- sec- But yl Phenqthﬂcarbamorlflprhpdi}rpxsmbdn@nwléxﬂ maﬂv)wy 4-gxo-butyl)- methY -

15 carbamoyl]-2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

f)  N-{1-[(1-sec-Butyl-4-{2-[1-(2-hydroxy-phenylsulfanyl)-2-
phenethylcarbamoyl-propyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-
carbamoyl]-2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

g)  N-(1-{[1-sec-Butyl-4-(2-{2-[2-(4-hydroxy-phenyl)-ethylcarbamoyl}-1-t-
20  butylsulfanyl-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

h)  N-(1-{[1-sec-Butyl-4-(2-{2-[2-(3-hydroxy-phenyl)-ethylcarbamoyl]-1-t-
butylsulfanyl-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl}-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

25 i)  N-(1-{[1-sec-Butyl-4-(2-{2-[2-(2-hydroxy-phenyl)-ethylcarbamoyl]-1-t-
butylsulfanyl-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

i) N-(1-{[1-sec-Butyl-4-(2-{2-[2-(4-hydroxy-phenyl)-ethylcarbamoyl]-1-
methylsulfanyl-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl] -methyl-carbamoyl}-2-
30 methyl-propyl)-2-dimethylamino-3-methyl-butyramide,
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phenet hyl car banoyl -propyl ] -pyrrolidin-_| -yl } -2-methoxy-4-oxo-butyl)
-nmet hyl - 15 car barmyl ] - 24-
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25 i) N (1-{[ 1anecNB(t-yl 1~s¢e(ﬂzm{lz4r[2z{2(f22®h7¢my¥ phemi)-ythelcppeawydamoy| | - 1-t -

butyl sul fa L&yl -
“et hyl - caPbuRS RN fﬁ%’%éﬁf%‘%’w ’51’ 2)‘3 W"‘*%‘a o 2 e,

i) N-(1- { mdbsécprsnrlw gmephylning:-gehy nyl ) - et hyl car banoyi ] - 1-
rret hyl sul fanyl - propyl }-pyrrolidin- |-yl ) 2 rret hoxy 4- oxo- butyl ]

- ”ﬁ]h?/' rear bamﬂgl } N8 1$Q-sec-Butyl 4-[2- (2 {[2-(3-hydroxy-phenyl)- ethyl] methyl-
gECT/ éPOZ / Ofgr moy. Zl{re eWylsuTganﬁ progElS ¥rrof)&l1nylr ?r‘ﬂ“zd meth\/\%fql3 §l§tzrﬁ methyl-

N- ( 1- {[ 1- searbBuioyl)- 2 n{eZhy DrbRA]-3-diyethylayniphrSamkthybbhiyramaideanoy! | - 1-
nmet hyl sul f anyl - propyl }-pyrrolidin- |-yl)-2-nmethoxy-4-oxo-butyl]

- met hyl - car ba | } 2 t o) L 1; d
1) N-(1-{[1- sgg’)fsutylnzFl %\”[{ e i2)“hﬁ g{iﬁﬁ hgn@%@gﬁr mh}%}oww T
net hyl sul f ansthyl madwnqsdbprqnﬂ)rm idiryilyyl] 221?&%@9% g25) 61 b‘]

- et hyl jgare Qﬁﬁmdg éiﬁ;tl bpR[-2RMnkthyEmdh Bt Mmgthaiba ;ﬁnmel hyl - but yr ami de.
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met hyl - car ba
ethylcarbamoyl] -propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-

methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

q)  Ethyl-carbamic acid 3-(2-{3-[1-(4-{ [2-(2-dimethylamino-3-methyl-
20 butyrylamino)-3-methyl-butyryl]-methyl-amino}-3-methoxy-5-methyl-heptanoyl)-
pyrrolidin-2-yl]-2-methyl-3-methylsulfanyl-propionylamino}-ethyl)-phenyl ester.

When R!, R*and R’ are methyl and n is an integer of 0, the preferred compound of
formula (1) is in this case this for which R* is methyl or ethyl and R is phenylethylamino,
3-hydroxyphenylethylamino or 3-hydroxyphenylethyl-N-methyamino and having the

25 following formula;

N-[1-({1-sec-Butyl-2-methoxy-4-[2-(1-methylsulfanyl-2-phenethylcarbamoyl-
propyl)-pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl] -2-
dimethylamino-3-methyl-butyramide,

N-(1-{[1-sec-Butyl-4-(2-{2-[2-(3-hydroxy-phenyl)-ethylcarbamoyl]-1-
30 methylsulfanyl-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl|-methyl-
carbamoyl}-2-methyl-propyl)-2-dimethylamino-3-methyl-butyramide,
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- 2- net hyl - 3- net hyl sul fanyl pr opi onyI am no}-ethyl)-phenyl ester. Wen R1,

R2 and R3 are ma¥NHyH[bwek- Buryb-‘le(a {il retlydeatfanyl-2 [ 2-{ hbydnosy-whemd)-conpound  of
formula (1) is i V, nd RS is
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-2- di et hyl am no- 3- rrethyl butyram' de, N-(1-{ [ 1-sec-Butyl-4-(2-{2-

[ 2- (3- hydroxy-p Icarba . .
ety Sl anyi CHT ROV ERPBRFRT [y 7 s ingudedin shsssgns o e nepign.
car banoyl } Blt-costpoyhdphopyg t)hes@rmstmcth;dlénm\ﬂag l)met hyI butyram de, WO

03/ 008378 PCT/ EP02/07931 -25 N [ 1-({ 1 -sec-Butyl-4- [2-(2-{

[ 2- (3- hydr oxy- phenyl )-ethyl] -nethyl-garbanoyl}-1-

met hyl sul fanyl - propyl ) -pyrrolidin-{J-yl] -2_4qethoxy-4-oxo-butyl}-nethyl -
car banoyl ) - 2- net hyl - pr op ] -2-dynetfhyl am fo- $- hyl - butyram de, N [ 1-({
1-sec-Butyl-4- [2- (Bhef f l-2-1[ 2-
(3-hydr-nethyl 5 :

car banmoyl } - propyl ) - pyrr;Lﬁ i f nyl
) -

)

Ll
- 29vet Pox - IxB- but yl(})- met hyl - car banoy|

wherein R}, R4, R?, R?, R’ and n are as defined above,

15 as well as pharmaceutically acceptable salts thereof, prodrugs of the compound of

formula (I-I) or those salts.

Specifically the present invention concerns R-configuration regarding R*S(O)n group
and S-configuration regarding R® group which are preferable in terms of antitumor
activity.

20 These compounds are effective at inhibiting or preventing the growth of tumors in
premalignant and malignant cells and are useful for the treatment of carcinomas forming
solid tumors, especially of colorectal cancer, lung cancer, breast cancer, stomach cancer,
cervical cancer and bladder cancer. The compounds of this invention can be used to treat
such tumors, to retard the development of such tumors, and to prevent the increase in

25 number of tumors.

The anticancer therapeutic activity of compounds of this invention may be
demonstrated by various standard in vitro assays. Such assays described below and in the

examples are known to indicate anticancer activity and are assays for cancer therapeutics.
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anticancer therapeutic activity of conpounds of this invention maybe

demonstfpat ed by cyani s carsa%e%qn hﬁltd&letrhﬁ’y BSRRNSateSHEN a3p eSOt sRdbad

bel ow and in the exa

are assaysch%e%’élrf@gf*’ Idgom (%r/n%é%‘% 5 gﬂ‘l %%Béle%lfgét ely 3t and
2‘; m)ggggz r aE%ctC %13:115 Io{ Byglgﬁdgg?eeﬂrmyeompn@aﬁmﬁme (Ijﬁiﬁgtectheld 109 off oelisiiaee died,and
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apopt osi s kcélsqa¢lilaransicitgl s mayansduige téreria e’a;tzh or extracellular events Wl’llCl‘l result
15 in apoptosis. The anticancer activity of the compounds of this invention may also be
determined by assays that access the effects of compounds on cell growth and
differentiation. Cell growth inhibition may be determined by adding the compound in
question to carcinoma cells in culture with dyes or radioactive precursors, and determining
by microscopic cell counting, scintillation counting , or O.D. measurement whether the
20 number of cells has increased over the incubation period. If the number of cells has not
increased, growth has been inhibited and the compound is regarded as having therapeutic
activity. Similarly, the proportion of cells which have become differentiated after addition
of a test compound may be determined by known methods (ie. measuring oxidative burst
in HL-60 cells, an indicator of differentiation, by NBT). If 10% or more cells have
25 differentiated, then the compound is regarded as having therapeutic activity.

In vivo assays are also useful to demonstrate anticancer activity. Compounds of this
invention may act to reduce the size and/or the number of tumors in laboratory animals
such as mice in which tumor growth has been induced. The type of tumor indicates the
type of cancer against which primary activity is expected. Specific tumors may be induced

30 by perturbing specific tissues with carcinogens, or by injecting specific types of carcinoma
cells. Such an assay is provided in Example IIB. The compounds of the present invention
show significant prophylactic and therapeutic activity when evaluated against NMU-
induced mammary (breast) tumors in rats. Surprisingly the doses and regimens which are
effective are free of significant toxicity. The compounds also show efficacy in reducing

35 number of tumors during the course of the experiment (i.e. chemoprevention) at doses
and regimens not associated with toxicity. Furthermore, the compounds are thera-

peutically active, i.e. are able to effect regression of established first primary tumors. The
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i ncubation period. If the nunber of cells has not increased, growth has
been inhibited and the conpound is regarded as having therapeutic
activity. Simlarly, the proportion of cells which have becone
differentiated after addition of a test conpound may be determ ned by
known net hods (ie. neasuring oxidative burst in HL-60 cells, an indicator
of differentiation, by NBT). If 10%or nore cells have 25 differenti ated,
then the conpound is regarded as having therapeutic activity. In vivo
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activity is expected. Specific tunors maybe i nduced 30 by perturbing
specific tissues with carcinogens, or by injecting specific types of
carcinoma cells. Such an assay is provided in Exanple Il B. The conpounds
of the present invention show significant prophylactic and therapeutic
activity when eval uat ed agai nst NMJ induced manmary (breast) tunors in
rats. Surprisingly the doses and regi nens which are
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treatment of cell proliferative disorders, more preferably for the preparation of

medicaments for the treatment of cancer, and most preferably for the treatment of
colorectal cancer, lung cancer, breast cancer, stomach cancer, cervical cancer and bladder

cancer.

20 Another aspect of the present invention is a method for treating a cell proliferative
disorder comprising administering to a patient in need thereof a therapeutically effective

amount of a compound of formula (I).

In accordance with the present invention, treatment of cancers is accomplished by
administering a compound of the invention systemically to a patient in an amount effective
25 to treat the cancer. By inhibiting growth of cancer (carcinoma) cells is meant stopping
growth, causing apoptosis, or causing differentiation, or otherwise changing the nature of
the cell to render it innocuous. The compound may also be administered prophylactically,
for example to a person at risk for cancer, or a person who has already undergone effective
treatment generally in a lower dosage than for treatment. The amount of compound used
30 is dependent on the type of cancer, the amount and size of the tumors and on the
requirements of the patient. In general a daily dosage of about 0.1 mg/kg to about 100
mg/kg of body weight, preferably about 20 mg/kg to about 80 mg/kg is a helpful basic
range, which may be varied by the skilled practitioner depending on the characteristics and

requirements of the patient and his condition. The treatment is typically carried out for a
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20 emulsifiers, salts for varying the osmotic pressure, and/or buffers.

The compounds of the invention are especially useful in pharmaceutically
acceptable oral modes. These pharmaceutical compositions contain one or more
compounds of the invention or its pharmaceutically acceptable salts and its
pharmaceutically acceptable hydrolyzable esters in association with a compatible

25 pharmaceutically acceptable carrier material. Any conventional carrier material can be
used. The carrier material can be an organic or inorganic inert carrier material suitable for
oral administration. Suitable carriers include water, gelatin, gum arabic, lactose, starch,
magnesium stearate, talc, vegetable oils, polyalkylene-glycols, petroleum jelly and the like.
Furthermore, the pharmaceutical preparations may contain other pharmaceutically active

30 agents. Additional additives such as flavoring agents, preservatives, stabilizers, emulsifying
agents, buffers and the like may be added in accordance with accepted practices of

pharmaceutical compounding.

The pharmaceutical preparations can be made up in any conventional oral dosage
form including a solid form for oral administration such as tablets, capsules, pills, powders,
35 granules, and the like. A preferred oral dosage form comprises tablets, capsules of hard or
soft gelatin, methylcellulose or of another suitable material easily dissolved in the digestive

tract. The oral dosages contemplated in accordance with the present invention will vary in
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pharmaceutical conpositions may bée sterilized and/or may contain adjuvants

such as preservatives, st éf'z rs, gﬁing agents, 20 enulsifiers, salts
for varying thé“gghSPPBoﬁﬁﬁ §h?§?n%%§ﬁ > buffers. The conpounds of the

i nvention are especially useful in pharmaceutically acceptable oral nodes.
These pharnaceuti cal conpositions contain one or nore conpounds of the
invention or its pharmaceuti¢aN yricceptable salts and its
pharmaceutically acceptabl e rollyzgkfl e esters in association with a
conpati bl e 25 pharnaceuti cal Hy agcefitable carrier material. Any
conventional carrier material @a#ORh€ usem) The carrier material can be an
organic or inorganic inert carrier material suitable for oral

adm nistration. Suitable carriers include water, gelatin, gum arabic,

lactose, starc hWherein R®, R% R® and n are as defined above,

10 Compounds (I) may be prepared bycondensing an acid of the formula (II) with a
compound of formula (IIT) in the presence of a condensing agent, followed, if necessary, by

removal of protecting group(s) and/or a salt formation, if necessary.
Alternatively, compounds of formula (I) can be prepared by

condensing an acid of the formula (IV),

Fﬂ\;il:%/n ;:I:L/\“/OH
ILe (0] I O\ (6]

wherein R is hydrogen or alkyl, preferably (C,-Cs)-alkyl, and most preferably (C;-
Cy)-alkyl; and R® is a protecting group selected

()

15

from t-butoxycarbonyl, carbobenzyloxy or 9-fluorenylmethoxycarbonyl (Fmoc),

with a compound of the formula (III),



magnesi um stearate, talc, vegetable oils, polyalkylene-glycols, petroleum
jelly and the like. Furthernore, the pharmaceutical preparations may
contai n oWbes/opi3as naceutical ly active 30 agents. Addition@CTawd2/0i99es such
as flavoring agents, preservatives, stahjlizers, emulsifying agents,
buffers and the |ike may be added in accordance with accepted practices of
phar maceuti cal conpoundi ng. e pharmaceutical preparations can be nmade up
in any conventional oral dogag ormincluding a solid formfor oral

adm ni stration such as tablg% > es, pills, powders, 35 granules, and
the like. A preferred oral sade florm conprises tablets, capsules of hard
or soft gelatin, nethylcellulﬁﬁr(Q%ﬁ)of afidt her suitable material easily

di ssolved in the digestive tract. The oral dosages contenplated in
accordance with the present invention wll vary in WO 03/008378

g’gtT é rEZQ% 37331%@61%& 1339 Ré,ng?am awﬁ e sahe a8 a_e?fﬁ&d@bomm BH&Cﬂr?siedtl@df apatient as
] scribin si ci,an. . h .

i nvent i on RRIASBSIEE agEAY esgﬁsagyshﬁfi %F@Halﬁg pgq}ﬁc%gx%%%%ﬁ eaﬁlsd? r gsélﬁf fé)lrgrﬁ%ﬁ%} if e

f gr mul aP( | PéoesﬁlﬂNTgi SbhddRgin@agint @ay Helelg) dEydblkexgicarbRtliionde @CQ), diptenylef i ned

above. Prefera r ch. i . f |

(C1- o) Sl RgrPar b B D e SR e o I R Frne”

;?rem;ls ad(e ]Ic _tﬂls)(dlmd’@ylalﬁ}no}phd)sREomHnﬂz]exS(l@rpph)os@hpﬂe)(BQﬂ-ré@@pH, pathe ke inggn and n
i . .
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of the fornmula C
condensi ng2ngais lorpmethsne¢thylgce . gegga y(}r,o%g n l(’?H%g , Idlixzqetlhr}}lfgrhrgargird% ?5?/&6) ocr)f a

acetonitrile, if necessary in the presence of an organic base such as, for example,

10 triethylamine or diisopropylethylamine (DIPEA).

The compound of the present invention represented by the formula (I) wherein
either R or R? is a hydrogen atom can be prepared by condensing a tripeptide fragment of
the following formula (IV)

R\, y OH
| |

R (0] O\ O (Iv)

15 wherein R! is hydrogen or alkyl, preferably (C,-Cs)-alkyl, and most preferably (C;-
C4)-alkyl; R® is a protecting group, e.g. selected from t-butoxycarbonyl (Boc), carbo-
benzyloxy (Z) or 9-fluorenylmethoxycarbonyl (Fmoc) group; '

with a fragment of the following formula (III)

R
N R°
H
gi-S0) O (n
20 wherein R®, R%, R® and n are as defined above by using a condensing agent.

The condensing agent may be, e.g. dicyclohexylcarbodiimide (DCC), diphenyl
phosphorylazide (DPPA), diethyl phosphorocyanide (DEPC), BOP reagent, or the like in
an inert solvent such as, for example, halogenated aliphatic hydrocarbon such as
chloroform and dichloromethane, ethylacetate, tetrahydrofuran (THF), dimethyl-



renmoval of protecting group(s) and/or a salt formation, if necessary.

Al ternatively, conpounds of formula (1) can be prepared by condensing an
acid of tweoBoosgsma (IV), RANNNOH R6 01 OO0 (IV) 15poam@rer/endRl is
hydrogen or al kyl, preferably (Cl-C6)-alkyl, and nost preferably (Cl-
C4)-alkyl; and R6 is a protecting group selected fromt-butoxycarbonyl,

car bobenzy. ] :
Che form%‘i’%ﬁnﬁcﬁ @Jvl‘%!:gef@c@wdﬂ@ﬂ@%ié@@s% iy the(régeade of anidrfardc baspodng, of

\ / 00837 ..I5CT/E 02/.0793 -35- 3. R H R
(111) wherfor ﬁxmpleRAl,etfwé@ﬁa OF, léﬁomwgetéﬂ?f&m& D&%]?‘i‘?)n%tc? tS%‘BS‘@F“fgﬁf‘ig'f?g‘)‘n °
presence ofp°g 560 gedisably 0agentodrh tamepesinad, ind thenrtberomgllingfprodwst &ct i ng

group(s) and/or a.salt formatian, if C r | 12 .. maybe
e.g. di cyc‘ﬁ%gg?ﬁeé;?’%%moﬁ?%esﬁw t°&ﬂ§ﬁ?§ﬁ§% %t’5%§ ﬁ%r yi az%dé‘gh’?c%g%%?’, g
di et hyl sphhgdrhgamotysanir dea(EDERSIith heridetnioazol - 1 -yl oxy-

tris(di methyl am no) phosphoni um hexaf | uor ophosphate (BOP reagent), or the
ke [N an 1 nghbySpLySOlinRiebr M8 prdseht ifydihGonbithoge Gt gihat | C

hydr ocar bon such as chloroform aﬁd di chl or onet hane, efhyl acet at e,

t et r ahydr ofempentdsigt formplahy| f or mani de (DVMF) or acetonitrile, if
necessary in the presence of an organic base such as, for exanple, 10
triethyl am ne gomfhous@psbpthelalifilam ne (DI PEA). The conpound of the present
i nvention represented by the forrmula (1) wherein either R or RRis a
hydrogen at om can be preparegd by condensing a tripeptide fragnent of the
following fornula (1V) RAN R’

5

N R
H
e SOR0 ()
R® (V1) R’ R
o} RSN N o OH
R R S © R
O R“/ R"/ S 0

(vir) (ViIT)

v
—_ 7/ _— N R
R H

RS
RS
$(0),0
RSO Re-S(0),0

(IX) (i

scheme 1

10 wherein R%, R%, R® and n are as defined above, can be prepared according to the

following synthetic scheme 1.

According to scheme 1, compounds of formula (III) is prepared from compound of
formula (V), wherein R? is hydrogen or alkyl, preferably (C,-Cs)-alkyl, and most preferably
(C1-Cy)-alkyl; R is a protecting group selected from t-butoxycarbonyl, carbobenzyloxy or

15 Fmoc group, prepared from N-Boc-prolinal by known methods (Heterocycles, 36 (9)
2073-2080, 1993), by reacting with a compound of formula (VI), a commercially available
compound as the salt or prepared from the corresponding mercaptane with a base such as
sodium hydroxide, sodium hydride, sodium carbonate or sodium hydrogen carbonate,
potassium hydroxide, potassium hydride or potassium t-butoxide, lithium hydroxide,

20 lithium hydride, methyl lithium or n-butyl lithium by conventional methods, conveniently
in an inert organic solvent, such as tetrahydrofuran, acetonitrile, methanol, ethanol or
DMEF, at a temperature from about —40°C to the reflux temperature of the solvent to form

a corresponding intermediate of formula (VII) wherein R® and R* are as defined in the



N REOI O~0 (IV) 15 wherein R is hydrogen or alkyl, preferably
(Cl1-C6)-al kyl, and nost preferably (C- C4)-alkyl; R6 is a protecting
group, e.wo03wbs3ct ed fromt-butoxycarbonyl (Boc), carbo- Ppenmpooy3(Z) or
9-f 1 uor enyl net hoxycar bonyl (Fnoc) group;.with a fragnment of the follow ng
formula (111) 3 QR5 HR4is(0)" O (Ilf'%,\!I 20 wherein R3, R4, R5 and n are

as def i ned ahoye Ry.HRINIRA GONdensheeifde Thecte@ndensi AGuAGoBIboBI e,
e.g. di cycPohexyIlca(Frgoéli’i r%adep( DC%)§ dilrg%e%ﬁ) ph Cs Qoryl azi dlelﬁgL%PFP:é\_dgi,WI
di et hyl phé&¥pRbeBEleEni B (PEPErouBOPHassiyahtt %?etﬁwg i k& PHUCHRAD| Fast tbe
sol vent  sugRerdstivelPprepX@ERbAvenitallp gRnatiRd eadtion ddimethl yhicacestbaith pocdssiam
chl orof orm %g%dgl.ch. oro%%ihgne et %i aceta,(%e t etrahydrofuran (THF),
di net hyl W BB 8A! PPESAPFEHY MEEEP T §48ni de (DMVF) or acetonitrile,
i f necessary in the presence of an organi c base such as, for exanple,
triethylsam ne @he diddisiopodpylassivy thivnlkexid®irrapresencs af eppetoatsontse en -
10t o 50C, r ]ﬁﬂﬂﬁ & ' duct
is deprot g%:ctg fé@ (%?h %ﬂ@%%egeégetgg?g% y 0\{7\%% ?{)ﬁlg?}%s a}tn It htéagﬁ}%[e)é’g%bg&h gasi o
or acidi c Wydredisjeseaisonserh yegratienisilia prouprandrle de goed vigidandrstaenselaeiviiyi at.
Anot her den‘@gﬂ?ﬂ%nhle Qéacfiﬁ? o%%@ﬁbohﬂ&%?ﬂ@(\@??ﬁ@kﬂé i§ m@%r,@pag @tion of
80?}3 ?:J;] SR3%(1§5qx§)l£ ox?@(group) aindctﬁglggnl"gzguﬁat%n of(%}lienllajr_oﬁné E-lplo)sition 18 S, lw\/l\ri‘él%Spo|7c|as|§1£111/rns( )n
10 thiomethoxide or thioethoxide in the presence of phenol gives predominantly (25)-2-
[(1R,2S)-2-ethoxycarbonyl-1-methyl or ethyl-sulfanyl-propyl]-pyrrolidine-1-carboxylic
acid tert-butyl ester.

The intermediate of formula (VII), wherein R>, R*and R are as defined above, is
hydrolyzed, if necessary, by conventional methods and then reacted with an alcohol or an
15 amine, conveniently using an aforementioned condensing agent in an inert organic
solvent, such as a halogenated aliphatic hydrocarbon, tetrahydrofuran, acetonitrile, or
DMEF, at a temperature of from about —20°C to the reflux temperature of the solvent,
preferably from 0°C to room temperature, to form a corresponding compound of formula
(IX) wherein R?, R* and R’ are as defined in the present invention; R’ is a protecting group

20  selected from t-butoxycarbonyl, carbobenzyloxy or Fmoc group and n is an integer of 0.

The compound of formula (IX), wherein R® R*and R’ are as defined above
with n is an integer of 0; R” is a protecting group selected from t-butoxycarbonyl,
carbobenzyloxy or Fmoc group, can be optionally oxidized with m-chloroperbenzoic acid
(mCPBA) by conventional methods, conveniently in an inert organic solvent, such as a

25 halogenated aliphatic hydrocarbon, at a temperature of from about —40°C to the reflux
temperature of the solvent to form a corresponding sulfoxide or sulfone derivative of
formula (IX), wherein R, R* and R are as defined in the present invention and n is an
integer of 1 or 2; R’ is a protecting group selected from t-butoxycarbonyl, carbobenzyloxy

or Fmoc group.

30 The compound of formula (I), wherein R}, R% R?, R* and R’ are as defined in above
with n is an integer of 0, can be also optionally oxidized with mCPBA by conventional
methods, conveniently in an inert organic solvent, such as a halogenated aliphatic
hydrocarbon, at a temperature of from about —40°C to the reflux temperature of the
solvent to form a corresponding sulfoxide or sulfone derivative of formula (I), wherein R,

35  R% R% R*and R’ are as defined above ad n is an integer of 1 or 2.



WN O, ,, RASNa 7"N0""- 7 NOH O RR4,SORRASO (V) (MI) (MIl) 3
YYRR NSLIRRRE N 7/ RR4/S(O110H R 4 S(ONO scheme 1 (I1X) (111) 10
wherein R8O 0B4983R5 and n are as defined above, can be prepar@apoae®or ding to
the follow ng synthetic schene 1. Accory ing to schene 1, conpounds of
formula (I111).1is prepared from conpound "6f formula (V), wherein R3 is .
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tetrahydrofuran acetonltrlle nmet hanol , et hanol or DWW, at aterrperature

from about -40f, é&ﬁdﬁ‘éf‘f&&&l@m@r%&éﬁ 16f R‘t hkéaﬁ@h\a@élas deBinkDiBBveR’ is a
correspond| n | nt er |

at e 0 VI | ein d R4 are, as
defined inP tlmgmmlgst?é%lﬁm I EReEy E ?‘%‘Y}’ Car@?{’ﬁqzé{mtor ? MPERITBNS R7 is a
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corresponding compound of formula (III) as the TFA salt.



5 The addition of potassiumthioal koxide in the presence of a proton source
such as an al cohol or phenol, preferably phenol, proceeds snoothly at room
t enper at We,030Q0837 g t he desired stereoi somers regardi ng ®arfare2/goeup and
R3 in good yield and stereosel ectivity. Jgor exanpl e, the reaction of the
conpound fornmula (V), where R3 is nethyl7 "R7 is t butoxycarbonyl group and
the configuration of the proline 2-posigkisipisS W th potassium 10

t hi omet hoxi de or thioethoxide in the presence of phenol gives predom nantly
(29)-2- [(1R 29)-2-ethoxycarbonyl -|-methyl or ) ) )

et hyl - sul f any| Tht fofgwingdymemplesarqiecovided 1o Blasirate thejavention andsse pot istarded The
i nt er medi aiAiffk ifiQrai wady (Mel dompiaaaedata Rere fRorded a&y THA Ralast H@bitiebfabove,
is hydrolgzed, i f nec?efasarﬁ, bgaéco ve Lonah met hods .and t hen reag?]z, i with
an al cohol digstersamessregarime the chifal o¢ Fﬁ‘% BETRYP ARG AR ensi ng
agent i/ amliteed:l) anlganithersidenerdd, Theisthreashemibtay ofjthe pt edlichivaphetingined by
hydr ocar bo et rah furan, ;ace it ry . t enper at ure of
from aboutﬁ%@atl}’)sl%/‘%ég?g %lfl%cganr%gér}giegralg% 5*‘3%%%%?%%%? 3 preferably from

OC to roomtenperature, to forma correspondi ng conpound of formula (IX)
wherei n R3, R4TherrteBioartimesf aielh componnd mHEPLE #@s preordpdatsingdhe fottowing 5

protecti Nng QAL DBlcewisedofedOm t - but oxycar bonyl , carbobenzyl oxy or Fnobc
group and n 1s an integer of 0. The conpound of formula (I1X), wherein R3,

R4 and R5 are as defined, i n i n infeger of 0; R7 is a
protecting gr offgu%‘élf éﬁ?réﬂaé)ﬁ%%fwﬁgwgg?%mﬁm'car bobenzyl oxy or Fnoc
group, can be optionally oxidized with mchl oroperbenzoic acid (nCPBA) by
conventioonal nriobie phasech®3%aTEAtWater 10.G5% THArdcetongele c sol vent, such as a
25 hal ogenat ed al i phatic hydrocarbon, at a tenperature of from about -40C
to the refl ux r f the solvent to forma correspondi ng sul f oxi de
or sul fone derlﬂ{)/‘g??t\%éﬁ%#ﬂﬁ?%rnul a (I1X), wherein R3, R4 and R5 are as
defined in the present invention and nis an integer of 1 or 2; R7 is a
protecting gr ogiadieal:d@PeNeENGHOmTr 8509 Melh Al # minzrA58bMetN 30 M —RiYc
group. 30 Theresdound of formula (1), wherein R, R2, R3, R4 and R5 are as
defined in above wth nis an integer of 0, can be also optionally

oxi dized with nCPBA by conventional nethods, conveniently in an inert
organi ¢ solvent, such as a hal ogenated aliphatic hydrocarbon, at a
tenperature of fromabout -40C to the reflux tenperature of the solvent to
f orm a or r espBaftrenge Eyhmpleilde or sul fone derivative of formula (1),
wherein R,

Preparation of 3-(N-tert-butoxycarbonyl-2'-pyrrolidinyl)-3-
methylsulfanylpropanoic acid

To a stirred solution of (S)-2-(2-ethoxycarbonyl-vinyl)-pyrrolidine-1-carboxylic acid
tert-butyl ester (1 g, 3.71 mmol), prepared by a reported method (Heterocycles, 36 (9)

20 2073-2080, 1993), in THF (10 ml) was added NaSMe (95%: 781 mg, 11.1 mmol) at 0°C .
The mixture was allowed to warm to room temperature and stirred for 16 hr. The mixture
was quenched with 1N HCI, extracted with AcOEt, dried (MgSO4) and concentrated in
vacuo to give crude 3-(N-tert-butoxycarbonyl-2'-pyrrolidinyl)-3-methylsulfanylpropanoic
acid (1.13 g), which was used without further purification in the next step.

25



35 R2, RR R4. and R5 are as defined above ad n is an integer of 1 or 2. 3
WO 03/008378 PCT/ EP02/ 07931 -38 Alternatively, the conmpound of formula
(1), wherwpro3mg37R2, R3, R4 and RS are as defined above WCTIEPN2/A3AN
integer of 1 or 2 but either RL or R2 is _a hydrogen atom can be also
prepared by oxidation of the coupling p'r48(1Iuct obtained from(lV), wherein

R1 is alkyl QuUR; ' protecting group selected from
t - but oxycar bo%ﬁ é,%%%e%g@rll%l oxy or Fnoc 5 group, and (I11), wherein R3, R4

and R5 are as defined above with an integer of 0O, with nCPBA fqllowed b
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hydrol ysi S;hRyRiHgRppANMide OF treatnent with fluoride. The conmpound of
formula (I'X), "whérein R3, R4, R5 and n are as defined above; R is a

protecting gr selected. f t - but I h I
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se. not ed. e, stereo 1 st of. 1 M m ned
by NWR anen ShgTEErBiE Jo RS A by fa Srrar TR Bt 21 0 0°
]:I'glel :‘) \?vit ﬁ St pyggoladii;ﬁ)-efmahyhulmwwphiedyhthjmm@pmni.de@emdeﬂ (s 9ig 9¥hevhich
(G S elRe e R & TURRPESEE SudhSEresfifis Tine AORY Ky med Hiralentbr 023
TFA- acet onil¢teirhioed by IdWNM&te: 1.0 m /nin

15 'H NMR (270 MHz, CDCl3): 6 1.45 (9H, s), 1.58-2.02(4H, m), 2.07(3H, s), 2.23-
2.56(2H, m), 2.84(2H, t, ]=6.9Hz), 3.19-3.30(1H, m), 3.30-3.69(4H, m), 3.82-4.00(4/5H,
m), 4.03-4.14(1/4H, m), 6.32(1H, brs), 7.08-7.38(5H, m). LC-MS: 393 (MH"), HPLC-RT:
3.90 min.

20 Reference Example 3

Preparation of 3-(N-tert-butoxycarbonyl-2'-pyrrolidinyl)-3-ethylsulfanyl-N-
phenylethylpropanamide

To a stirred solution of (§)-2-(2-ethoxycarbonyl-vinyl)-pyrrolidine-1-carboxylic acid

tert-butyl ester (103 mg, 0.382 mmol) in THF (2 ml) was added EtSH (85 ul, 1.15 mmol)
25 and NaH (60% in paraffin liquid: 46 mg, 1.15 mmol) at 0° C. The mixture was allowed to

warm to room temperature and stirred for 7 hr. The mixture was quenched with 1N Hd,

extracted with AcOEt, washed with saturated aqueous NaCl, dried (MgSOy), and

concentrated in vacuo to give 2-(2-ethoxycarbonyl-vinyl)-pyrrolidine-1-carboxylic acid

tert-butyl ester (136 mg) as a crude oil, which was used without further purification in the
30 nextstep. ‘

To a stirred suspension of the crude 2-(2-ethoxycarbonyl-vinyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester (136 mg) in THF (1 ml) and H,O (1 ml) was added
LiOH.H,O (48 mg, 1.14 mmol) at room temperature. The mixture was stirred at room
temperature for 17 hr. The mixture was extracted with IN NaOH and AcOEt. The aqueous



gradient: 10% MeCN at O mi n->95% MeCN at 4 min- *95% MeCN at 5.5 mi n-+10%
MeCN at 6.0 mn 15 Reference Exanple 1 Preparation of
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3-(Ntert- mthqw ROV iR zcﬁh{ﬁd’t@ﬂaltéﬂl ﬂ’dﬁylbéusa\lﬁ-l@@t_’, hylisututeedbqreopelNeCk aci d

Groca2 1096 5\%5@»@ LT LT SR Sl L | Ba iRt b U
m)nohychroat TLCGB&amy ; AGOBE=) Jo @mBdNHsrtrbmpwceltwala}-‘np‘)’erc(hﬂlrgh) M, 11. 1
mmol) At T og L RIReARLHL §1et€§1é§5a9£hfag 6%4 b6 98) of AP HEITRGA S 1 QL 14

hr, the or a I'n vac ed W t o dW|th
IN HO  andSHaGtuofdhé web divsaeamersrad thenmdniormed ghirgl G@&féhéetemﬁlé‘ea\g%

(ca. 2.0 g s purified by flash columm chronmat ography (hexane : AcCEt =2:
1) to give N-tert-butoxycarbonyl-2'- pyrrolidinyl)-

3rrethy|su|fanI-N- henyl hyl ] ' 0

was the 5 : MBS Wit LB Re U f IPaEh hedp SR P e A A O e
cg:_lr al geng-,%rzoglfzt@r(mp@q , bg3 (HHNVR=7.6512),12. 8\RH, 2,76:619HH7), m&%(lﬁ, m)45
(9K, s), 1,58-2. 0264t Deo-Lof B m$)3.9824.8311/6H, m), 6.46 (1H, brs), 7.15-7.38

(5H, m). LC-MS: 407 (MH"), HPLC-RT: 3.90 min.

Example 1

20 N-[1-({1-sec-Butyl-2-methoxy-4-[2-(1 -methylsulfanyl-2-phenethylcarbamoyl-
ethyl)-pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl) -2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide

To a stirred solution of 3-(N-tert-butoxycarbonyl-2'-pyrrolidinyl)-3-methylsulfanyl-
N-phenylethylpropanamide (30.3 mg, 0.0772 mmol) in CHCl> (0.5 ml) was added TFA
25 (0.5 ml) at 0°C. The mixture was allowed to warm to room temperature and stirred for 4
hr. The mixture was evaporated in vacuo to give 3-methylsulfanyl-N-phenethyl-3-
pyrrolidin-2-yl-propionamide TFA salt as a crude oil.

After the crude 3-methylsulfanyl-N-phenethyl-3-pyrrolidin-2-yl-propionamide TFA
salt obtained above was dissolved in DMF(2ml), the solution was added at 0°C to
30 (3R*4S*,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-valinamido)]-3-methoxy-5-
methylheptanoic acid which was prepared from (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-
(N-methyl-L-valinamido)]-3-methoxy-5-methylheptanoic acid t-Bu ester (34 mg, 0.0700
mmol) by treating with TFA in CH,Cl, according to the literature method (Chem. Pharm.
Bull,, 43(10), 1706-1718, 1995). To the solution were added diethyl phosphorocyanidate
35 (95%: 12 pl, 0.0751 mmol) and triethylamine (49 ul, 0.352 mmol) at 0°C. After being



2.56(2H, nm), 2.84(2H, t, J=6.9Hz), 3.19-3.30(1H, n), 3.30-3.69(4H m,
3.82-4.00(4/5H, m, 4.03-4.14(1/4H, m, 6.32(1H, brs), 7.08-7.38(5H m).
LC- M. 3980(odb8378 HPLC- RT: 3.90 min. 20 Reference Exanpl @eC3/EPorpasati on of
3-(N-tert-butoxycarbonyl -2'-pyrrolidinyl % 3- et hyl sul fanyl -

phenyl et hyl propanam de To a stirred sol ﬂ 1 on of

(9) 2 (2 ShaAparoanlp il e B hohihoats bbb axihleEnpBlathre A il ¥

ester (10:5 was, added nmol )

25 and NaHox m)l% The prixtare Was quegohes witlgsafgrated agge 31‘%593@ ‘eﬁte%Wétgm xt ure

was al | owegl éﬁ gﬂmhrsgﬂ?&tE&HWoﬁﬁ M€, Ard $higs 0y aﬁ@mﬂcehfrateahevmutwr e
was quenched W th

r act ed
aqueous Negiye thgefuslg Oell\(@@@g? ﬁlélwa%B Vﬁqﬁ”}}'ﬁ%@ﬁﬁﬁ%@ﬁ@ (?O&u%l v§b§ A
( 2- et hoxy Caidp@Bo)3 VIR b LHEOM/100059%! THa). The-apardpoiayd fractiacs werclpopthilinedyd est er

136 i . b te
éo ne>r<nf:])s'zle alnf{ﬁ %S%fqu%%lesﬁgaéﬁéelaﬁcgngﬁ%o cruglwrtﬂgeipj/5)}1rI lcation in the

2- (2- et hoxycar bonyl -vinyl ) -pyrrolidine-1- carboxylic acid tert- but ester

I
(136 ng) in THE XMRI{270aMHZIORCEY: A.65-ha8 (bafdar), 20305045 Ar 1.39- 2100
mol ) - at rQem [m‘j{‘ie’%gé}? ztrg@mﬁf—%%%@ﬂeﬂ{rs@%m &p@,msscemg@ntswse f or

53/ 005375, i Ehwe 695515 (135 ¥ g A 500 00k B3 0 LB 7 e B

wi th AgPEtrcwashed (Wi, SeLorrt:eksagueous Nadl, dried (IVUSO4) and
concentrated in vacuo to give 2-(2-carboxy- V|nyI) pyrrolidine- 1-carboxylic

acid tert-buty, er.as a cruge i f the
crude oil (LOEhEGomnECABERTS: Rl s tahnes OBt Th stk e BB 5 o
mmol ), 5 ptaneflkwhgi he (87 |, 0.693 nmmol), and dii sopropyl et hyl am ne (121
|, 0.695 mmol) at 0 C. The m'xture was allowed to warmto roomtenperature
and stirred for 12 hr. After being evaporated in vacuo, the m xture was

di ssolved in CH2C12. The solution was washed wth 10% aqueous citric acid,
sat urated agqueous NaHCO3, and saturated aqueous NaCl, dried (MgSO4), and
concentrat ed i Bxamplad. The residual oil was purified by preparative 10 TLC
(hexane  AcCEt =1 : 1) to give

3-(N-t e1r5t but oxypiaf{lheey-Bui/l-4p2k (10(9) dermibulyl @dfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}- methyl -carbamoyl)-2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45%,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and 3-tert-butylsulfanyl-N-phenethyl-3-
pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCl3): 6 0.68-1.00 (15H, m), 1.07 (3H, d, ]=6.6 Hz), 1.27 (SH,
), 1.45-2.45 (15H, m), 2.75 (2H, t, J=6.9 Hz), 2.88 (6H, 5), 2.94 (3H, ,), 3.29 (3H, 5), 3.32-
3.90 (4H, m), 3.92-4.08 (1H, m), 4.22-4.32 (1H, m), 4.50-4.79 (2H, m), 7.05-7.32 (5H, m).
25  LC-MS: 746 (MH"), HPLC-RT: 3.20 min. (S-isomer).
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et hyl sul f anyl - N- phenyl et hyl propanam de (104 ng, 67% as an oil which was
the 5: 1 (R S) mxture of the two diastereoners at the newly forned
chiral cewDes/owsrer m ned by 'H NVR 1H NWR (270 MHz, CDCP8Y/EPS/17930 ( 3H,
t, J=7.6Hz), 1.45 (9H, s), 1.61-2.04 (4H, 15 m, 2.07-2.43 (2H, m), 2.53
(2H, g, J=7.6 Hz), 2.84 (2H, t, J=6.9 WA, 3.20-3.35 (1H, n), 3.36-3.79
(4H, m, 3.80- .QSIé /6H m, 3.98-4.10 (1/6H m, 6.46 (1H brs),
7.15-7.38 (5HXMPCYC MS: 407 (M#+), HPLC-RT: 3.90 min. Exanple 1 20

N-[ 1- ({1-sec-Butyl - 2- net hoxy-4-[ 2- (1- net hyl sul fanyl - 2- phenet hyl car banoyl -
et hyl ) - pyr r ol i Ni{ih-{{-g¢ct Butgl-gx{@-~[br(tytent-brsl inpenylayl frairb 4 -phenetistqapbamedpy | |
-2- dinmet 1.00-Ba;:xef_bylr L& - - bthbT-e4b&abil :20Me®i]-propyl}-2-
3-(|\l-tert-r%ﬂtlj}?g1>? cgﬁ%lﬁlWZZ%%%g%%ngWeS@% rhyI sul fgglyl - y-propyl

N- phenyl et@me@yﬁ@mﬁ-wﬂm@}%ﬂﬁ@} €. 0772 mml ) in CH2C12 (0.5 m) was
added TFA 25 (0.5 m) at O0C. The mi xture was allowed to warmto room

t enper agur ﬁ i’inﬁﬁl a}fsﬁﬂnﬁllﬁﬁﬂaﬁlﬁifr té EﬁirfprhetHéitﬁIelwbglpmaademapbtaéxIed(frdm (’;hmc uo t oI
gi ve 3-net hyl sul f.anyl - — 35 ol di n-2 Jersll M de TFA salt
as a cr udecdensaien ?ac%lgog{}’g%’g}% ,5§* )—AP-YI(I,I\?-dlmetﬂyl-LXJafypEﬁ%%ﬁr’i

3- et hy| suvdiaayidd)i-phestibky-5-Bethytheptandicrcid-apt-3pidotst tobratyi-peerysnl fanyd)-N-

ggt ai ned apoe\{l%thv)\,/lag_pc;,insoﬁcagn\/_g_c;,l_ippoﬁgﬁﬁ&%), the solution was added at OC to

(3R*,4S*,5S*)-4-[ N, N-di net hyl - L-val yl - (N-net hyl - L-val i id -3 Xy- 5-
met hyl hept anoi ¢1 ¥R (%) MH@@E%%&?@%-Q&(&%H(@M-@?@%&éz% 155?&9’

[ 2' N- f'ihﬂaet B}s’i.zkizﬁs@ (BIhBH{ {18 mH,t,Lwamﬂ),mmH,]s), 2.99 (3H6;), 3.26 (3H, 5), 3.30-

- 3- met hoxy-"5- yl he noi, ¢ _ac - er

treating wth ?‘%ﬂ:ﬁ{n&,&%@éﬁ%ﬁé&%%%‘gﬁ gﬁ%’ﬁg)’%i%ﬁé% ‘.12?_(% rﬁg?f%w 5é_tr)h)ﬁl)' -
Pharm  BuLt-MS420IMH")] APE.CIRTR.64 0 )(R-idamefle sol ution were added di et hyl
phosphorocyani date 35 (95% 12 |, 0.0751 mml) and triethylamne (49 |,
0.352 mml) at 0C. After being WO 03/008378 PCT/ EP02/07931 -42 stirred at
O Cfor 1 hr, the mxture was allowed to warmto roomtenperature and
stirred for 20 hr. The m xture was quenched with saturated aqueous NaHCGO3,

extract ed withExamepled, washed with saturated aqueous Nad, dried (MySO4),
and concentrated in vacuo to give the crude oil (90 ng), which was

purifieg by pre&parplise BufiG-metHosyn-{200S48&kthoxy-phenylsulfanyl)-2-
phenethylcarbamoyl-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20  valinamido)]-3-methoxy-5-methylheptanoic acid and 3-(4-methoxy-phenylsulfanyl)-N-
phenethyl-3-pyrrolidin-2-yl-propionamide.

' NMR (270 MHz, CDCls): & 0.70-1.08 (15H, m), 1.13 (3H, d, J=6.6Hz), 1.20-2.55
(15H, m), 2.79 (2H, t, J=7.3Hz), 2.95 (6H, 5), 2.99 (3H, s), 3.27 (3H, s), 3.30-3.90 (4H, m),
3.77 (34, s), 3.90-4.18 (1H, m), 4.20-4.35 (1H, m), 4.60-4.85 (2H, m), 6.79 (2H, d,
25 J=8.9Hz), 7.32 (2H, d, J=8.5Hz), 7.10-7.40 (5H, m). LC-MS: 796 (MH"), HPLC-RT: 3.14

min. (R-isomer)
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5 eluent: 39/31 H2O: CH3CN / 0.05% TFA). The appropriate fractions were

| yophilized to obtain the title conpound as a white anorphous powder (30
ng, 47% .wol3mMha7{ 270 MHz, CDC13): S 0.65-1.09 (15H, m, PCIEPIBH93O, J=6.3
Hz), 1.30-2.65 (15H m, 2.06 (3H, S)’.j'BB(ZH’ t, J=7.6 Hz), 2.95 (6H,
s), 3.00 (3H, s,), 3.30 (3H s), 3.35- %90 (4H, m, 3.95-4.12 (1H, m,

4.14-4.40 (1H, {%n gs 4.85 (2H, m, 7.05-7. 38 (5H, m. 10 LCWMs: 704
(M), HPLC—R'IE %1 m n. The foll owi ng conpounds (Exanple 2-45) Were

obtained in a rranner anal ogous to that of Exampl [1-
({1 se0- But | - B [Ioke sex Byiber 2 HokS) @avdsry D pRaSY A CarsaGyFotey

pyrrol i di nghb érﬂyl‘rohdm 1 y1}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl- propyl} 2-

- 2- met hoxy- 4- ogq mﬁ | - car(?am)yl )-2-nmet hyl -propyl] -2-

di rrethylarri:hﬁ’é)et Vet ?HB‘?.}ECI f' a simlar manner to Exanple 1, the
title conpound was obtained fromthe condensation reaction of

(3R*, 4S%, 55*) - i § bindilad tmahbryto-Bxampleyl, tifdNithetomyouind s obtained from the

| d ]
5 er e but T P SRR T B R R ﬂ‘%"L N TR e
(270 Mz, @ﬂmmldoﬁ %H@QIOKY@GH@MGPWOICI%WD@%( -8y 9*313@36%%311 a&YIW ( 9H

1.45.2 ) 6.9 Hz), 2.88 (6H, 2.94 (3H,
Z?) 3.29 Fgﬁéﬁﬁ% %*H‘%‘&ébg%‘% IOBamedés 02 5 b (1H, (r‘r) 2 5204 32((1H

m, 4.50-4.79 (2H 7.3 )

3.20 nin. (S-i g%rlkBYIB %‘bbf% @@@gg?@ﬁrﬁcﬁ%%ﬁzﬂg’?&‘llﬁﬁ%ﬁh@ (F?S@ N-{ 1
E (- SeﬁrmeaH ), 235 (BHls) 301 (3H, s),325(1HI ,s), 3.32 (2H, s), 3.35- 4L10 (5H, m) 4.12-4.30
4-tert-bu t

-pyrrolidi :@H ‘g‘? 4@}/} %{2% I@gI 37627;@?@8? wsﬁﬁz& gﬂ%ﬁ &“f }36Hz ), 7.08-7.35

- 2- net hyl - (T pml) }LCZMSdﬂ&%(Mﬁ arHPﬂ@fRTn@tSﬁyﬂlmb W@Fﬁ)de 5 In a sinlar
manner to Exanple 1, the title conpound was obtai ned fromthe condensation
reaction of (3R*,4S*,5S*)-4-[N, Ndi nethyl-L-valyl-(N nethyl-

val i nam do) ] - 3- net hoxy- 5- nmet hyl hept anoi ¢ aci d and

3-(4-tert- butyI phelnyl sul fanyl)-N-

Examp

15 N-{1-[(1-sec-Butyl-4-{2-[1-(R)-(4-hydroxy-phenylsulfanyl)-2-phenethylcarbamoyl-
ethyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20  valinamido)]-3-methoxy-5-methylheptanoic acid and 3-(4-hydroxy-phenylsulfanyl)-N-
phenethyl-3-pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCls): § 0.68-1.20 (18H, m), 1.21-1.40 (2H, m), 1.50-2.90
(15H, m), 2.96 (6H, s), 3.03 (3H, ), 3.26 (3H, s), 3.32-3.70 (4H, m), 3.72-4.00 (1H, m),
4.15-4.35 (1H, m), 4.68-4.78 (2H, m), 6.75 (2H, d, ]=8.6Hz), 7.08-7.35 (7H, m). LC-MS:
25 782 (MH™Y), HPLC-RT: 2.88 min. (R-isomer)

30



phenet hyl - 3-pyrrolidin-2-yl-propi onam de. 'H NWR (270 MHz, CDC13): 8
0.70-1.08 (15H, m, 1.13 (3H, d, J=6.6Hz), 1.28 (9H, 10 s), 1.20-2.55
(15H, m ,wP.030432¢4, t, J=7.3Hz), 2.95 (6H, s), 2.99 (3H PCI/EPI2G9BH, s)
3.30- 3.82 (4H m, 3.92-4.10 (1H m, 4,25-4.38 (1H m, 4.61-4.82 (2H,
m, 7.08-7.33 (5H, m. LC-Ms: 822 (M#), HPLC-RT: 3.64 min. (R-isomer)
Exanple 4 15 I\E{(an; 13[7(1 -sec-Butyl - 2- met hoxy-4-{2- [1-

(4- nmet hoxy- phenylsulfanyl) 2- phenet hyl car banoyl -et hyl | -pyrrolidin-

T L LIS TERE T Ee———

1, the tit berrobdipolspid- lases-boivylel- methobcydﬁwtohbutybanctbmlsmrbmo)‘lbadnetbvﬂ of
3R*,4S*, 5 thyl-L 20

(3K . ?f(}@/l}n% . ﬂet’h‘ix@hﬁi‘ﬁ% Eyljrlﬁtjh M@‘L'l%‘%amlgé\l' met ny

val i nam do oxy* c acid and
3 (4- met hoxy- phenyl sul f anyl ) - phenet hyl -3 -pyrralidi opi onam de.
"H NVR (270 MHn 2 gpdles ;nanaeotwlbcampd)%l (thestitle ?ﬁmpqunfsm(sagtalagd fJgIG E

é 3(7) (23a5 &&@ﬂsatmn regctlz)% c(f:(ﬁk* As* 51827 43[N§N dirheHyl-{ Syl YN-mtHBLL 3H, 5) ,
S

4.20- 4. 35 c«alnaam@o) 13- gtﬁﬂzf”%’? %ﬁylbﬁ’tan@ Cféld(ﬁzﬁ ‘g‘l‘%f%%”‘ﬂéné ﬂﬁ?nﬁ?}ﬂ%ﬂﬂ \2H,
d, J=8.5HzN-pRenkfhyl-34fyrt@idin 2 l-prGpibBami®6 (M), HPLG-RT: 3.14 nin.

(R-i somer) 30 V\DOS/ 008378 PCT/ EP02/ 07931 -44- Exanple 5 N{ 1- |
1-sec-Butyl

E4 ?lydr ogyyphen IsMrLRT(aHé C%Clﬁeisr?aocla%%gg Im) 12}1295(15Hrrrnc))1216 (3H s),
|-yl - 21<1ret2lr7(9>(9H4t d%63 i@t%(ﬁﬁmyw éﬁ&aﬁ}ﬂ/ﬁ/ (%shéﬁ% o% }420 -4.35
di met hyl ami pg- 1%) ﬂ&eﬂmlsofmtly ?n? @3750 (7H An$ 703! (@H, ap;mseerzt)OL@mms (MH"Dhe

title corrpoun tai ned condensat i on reaction of

(3R, 4S*, 5§BLC4R[TN2&2@¢1ﬁe%§ﬁPmEI aI yI (N-net hyl - L-

val i nam do)] 3- net hoxy- 5- net hyl hept anoi ¢ acid and

3- (4- hydr oxy- phenyl sul fanyl )-N- phenet hyl - 3-pyrrolidin-2-yl -propi onam de.

1H NMR (270 MHz, CDC13): S 0.65-1.18 (18H, m), 1.20-1.40 (2H, m, 1.50-2.
Example 8
15 N-{1-[(1-sec-Butyl-4-{2-[1-(4-fluoro-phenylsulfanyl)-2-phenethylcarbamoyl-ethyl]-

pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and 3-(4-fluoro-phenylsulfanyl)-N-
phenethyl-3-pyrrolidin-2-yl-propionamide.

'"H NMR (270 MHz, CDCl3): § 0.67-1.09 (15H, m), 1.13 (3H, d, J=6.6Hz), 1.20-1.40
(2H, m), 1.42-2.62 (13H, m), 2.80 (2H, t, ]=6.9Hz), 2.96 (6H, s), 2.98 (3H, s), 3.26 (3H, $)
3.27-4.08 (5H, m), 4.20-4.35 (1H, m), 4.60-4.80 (2H, m), 6.95 (2H, t, ]=8.6Hz), 7.08-7.30
25 (5H, m), 7.36 (2H, dd, J=5.3, 8.9Hz). LC-MS: 784 (MH™), HPLC-RT: 3.17 min. (R-

isomer)
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10 (15H, m, 2.95 (6H, s), 3.01 (3H, s), 3.25(1H, s), 3.32 (2H, s),
3.35-4.10 (5H, m, 4.12-4.30 (1H, m, 4.50-4.78 (2H, m, 6.75(2/3H, d,
J=8. 6Hz) ,w6.08808348 3H, d, J=8.6Hz), 7.08-7.35 (7H, m. LCPEBEPIB@IEIVHY),
HPLC-RT: 2.87 min. (S-isonmer) Exanple 6 15
N—{l-[(l-sec-ButyI-4-{2-[1-(R)-(4-hydrdfé1phenylsulfanyl)-2-phenethylcarbam
oyl - ethyl] -g%%%ﬁ%égﬁrr | -yl }-2-met hoxy-4- oxo-butyl)-nmet hyl - car banoyl ]
£2-g§thy:-p;opyh =2- FinethylanLno-S-nethyI-butyranide In a simlar manner
o] anple 1, the title conpound was obtained fromth cqndensati Qn
reaction of (M14§-§®§9Wﬁ'[%ﬂ}m&1%bﬂwsﬂ f@’%/Yéﬂyﬁ-lenG&WFéqu‘?ﬂqy 'EEUB'
val i nam dq)kroddifel ROXY-rRethByy bReBuaaL ettat cakbamdyl)-2-methyl-propyl]-2-
3- (4- hydr oxy- h?nyjsulfaqé#%-N—IgQ@nethyl-S -pyrrolidin-2-yl-propi onam de.
1H NVR (2 nwﬁw,ar@@el%jnet UEERASy (18H, m), 1.21-1.40 (2H, n), 1.50-2.90
(15H, m, 2.96 (6H, s), 3.03 (3H, s), 3.26 (3H, s), 3.32-3.70 (4H, m,
3.72-4.90 (1H,Inm)simildr. thsarer 36 Exdrhple 1) the 4itle 8orhp@@nd 2 obpined from (heH, d,

J=8.6Hz), 7.08-7.. 1k v2 phe ok : - . thel. i n.
(1 sorer ) “s8%Ba3rbbtn B R Enes TR A i BCRRA S g 1,
1- ( 4- Acet ytalinamidophérmetbaky-Smpethylhepinroie aig Iaééﬁtiﬁﬁd%ﬂwlé‘flfi‘?’b\’g' :Iglwﬁﬁﬁ’éﬂ-?di n-
| -yl}-1- se%{-rpd{%d#?_zﬂ_.rﬁgﬁ%ymﬂfepxo- butyl ) - met hyl - car banoyl ] - 2-net hyl -

-di e

propyl }-2 yl @m™no- 3-net hyl -butyram de 5-In a simlar nanner to

ot (oR, s 528 R AR ER ELAR M A SR I R RSP 15988 o
\éal( hnicme) ?39)] 1._3541:1515r(@5<1§1i- &a,rmxm{me,gt:aﬁdﬂz), 288 (bHarY, 2.94 (3H, s), 3.21 (3H, s), 3.22-

N phenct -SSR b PR R Pl 4 3ot 2Bh ™ RGO ST TS MBS - s

0. 70- 1. 20 (MBH), HYLC-RT123-16 ngs5. &kﬁbﬁneﬁ), 2.16 (3H, s), 10 2.79 (2H t,
J=7.3Hz), 2.96 (6H, s), 3.00 (3H, s), 3.25 (3H, s), 3.30-4.08 (5H m,

4.20-4.35 (1H, nm), 4.50-4.80 (2H, nm), 7.08-7.40 (7H, m), 7.43 (2H, d,
J=8.2Hz). LC-MB: 823 (MH+), HPLGC-RT: 2.82 min. (R-isoner)

Example 10

15 N-{1-[(1-sec-Butyl-4-{2-[1-(2-hydroxy-ethylsulfanyl)-2-phenethylcarbamoyl-ethyl] -
pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20  valinamido)]-3-methoxy-5-methylheptanoic acid and 3-(2-hydroxy-ethylsulfanyl)-N-
phenethyl-3-pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCls): 8 0.57-1.21(18H, m), 1.20-1.55(2H, m), 1.55-2.30(10H,
m), 2.30-2.77(5H, m), 2.73(2H, t, J=6.59 Hz), 2.96(6H, s), 3.05(3H, s), 3.35(3H, s), 3.40-
3.92(6H, m), 3.95-4.46(2H, m), 4.56-4.90(2H, m), 6.55(1H, brs), 7.08-7.39(5H, m),
25 7.92(1H, brs). LC-MS: 734 (MH"), HPLC-RT: 2.70 min.
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Example 8 15 N-{ 1- [(l-sec-Butyl-4-12- [ 1- (4-fluoro-phenylsulfanyl) -2
- phenet hyl car banoyl - ethyl] - pyrrolidin- | -yl} -2-nethoxy-4-oxo-butyl)

- met hyl - capwanessl§ - 2- met hyl - propyl } -2- di net hyl am no- 3- rerhpb2/98y r am de
In a simlar manner to Exanple 1, the title conpound was obtai ned fromthe
condensation reaction of (3R, 4S* 5S*) -4 [N, N-di net hyl - L-val yl - (N- et hyl -
20 val i nam do) ] - 3- Igetlpoxy 5- et hyI hept anoi ¢ acid and

3-(4-fluoro-ph bl anyl) N phenet hyl - 3-pyrrolidin-2-yl - propi onam' de.
1H NWVR (270 MHz, CDC13) 8067109(15Hn) 1.13 (3H, d, J=6

1.20-1.40 (2H, Aogtic az;ldzxzz{lz 1604-([230@; dimethylarginof P methyl-breg Y pino)- %H%hxlﬁH s),

2 98 (3H,

4 80- 4.8 ?%W ﬁ%ﬂg@&? iB b -ty gﬁgéﬁjﬁep%o’?ﬁ%& oggﬁl?zsﬁmmm7 36 (2H,
dd, J=5.3, P carh@metlwbmlfml#yt YHSIES- RT: 3.17 min. (R |sorrer) 30 VO
03/ 008378 PCT/ EP02/ 07931 -46- Exanple 9 N [ 1-({ 1-sec-Butyl -

[g (1t E} R) - terthb#%ﬁhl%ﬂh{a@ﬁwhtozxm Iteltﬂiét?w de»m;ob)amedlfyﬂfmdlhe din-1-yl]
- 2- met hox X0- bu
di et hyl a?/rf t%‘fc}t‘ﬁﬂto\%r(%?‘éa’sga)lqﬁ)@lg dﬁﬁnfitg’ry e V% e{mlt Jélef:h@ i he
title CorrpoalhﬂmM) dbhatmyl 5 methytHeptanowradichmwaltacetic afceté&t(?-on of

3R*, 4S* L.yl
\(/al i nam do%‘grﬁhﬁé{gﬁ gelné% kél %%t%ne})}lg})(i:*ugﬁélltl}gy Lester.
3-tert-butyl anyl - N- phenet h rrol dn-- I- "H NMR
(270 |\/qu )(/:Dséliglel\éR(ﬁZ MHzn§ Qkﬁof# 12@@@(@% Ezﬁnflﬁ&)l 5951 17 (9H,
1? Sé 21%) 3%3@(1@5{ oS wgz(ﬂH s$-259-1.8H3H, m)Q§ﬁ3@H‘Z)]r6218&)(ﬁ8$ (2H) t, J26. ?321H(3%
S ,
2 o730 Pl T9e 8 00 e kel o ReadoRog 49 (B
10 15 N-{14.88(2H, m), 6.45(1H, brs), 7.08- 739(5H m), 7.79(1H, brs). LC-MS: 776 (MH"), HPLC-

[ (1-sec- ButR)ﬂ 2.%6{112 [1 (2- hydr oxy- et hyl sul fanyl) - 2- phenet hyl car banoyl - et hyl ]

15 Example 12

3-[1-(4-{[2-(2-Dimethylamino-3-methyl-butyrylamino)-3-methyl-butyryl] -methyl-
amino}-3-methoxy-5-methyl-heptanoyl)-pyrrolidin-2-yl]-3-methylsulfanyl-propionic acid
tert-butyl ester

In a similar manner to Example 1, the title compound was obtained from the
20 condensation reaction of (3R*,45%,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
valinamido)]-3-methoxy-5-methylheptanoic acid and 3-methylsulfanyl-3-pyrrolidin-2-yl-

propionic acid tert-butyl ester.

'H NMR (270 MHz, CDCl): 8 0.68-1.20(18H, m), 1.20-1.42 (2H, m), 1.45(9H, s),
1.55-2.29(10H, m), 2.10(3H, s), 2.30-2.58(3H, m), 2.96(6H, s), 3.01(3H, s), 3.33(3H, s),
25  3.40-3.90(2H, m), 4.01-4.39(2H, m), 4.59-4.89(2H, m), 7.50(1H, brs). LC-MS: 657 (MH"),
HPLC-RT: 3.10 min.
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pyrrolidin- | -yl} -2-methoxy-4-oxo-butyl)-nethyl-carbanoyl ]

-2-net hyl -propyl} -2- dinethylamno-3 -nethyl-butyramde In a simlar
manner towBxanme3es 1, the title conpound was obtai ned frompPCREPIZOTEENSAt | ON
reaction of (3R*,4S*,5S%)-4-[N, Ndi rrethyl L-valyl - (N-nmethyl -L 20

val i nam do)] - 3- net hoxy 5- et hyl hept anoi t*acid and

3-(2- hydroxy-eth %anyl )-N- phenet hyl - 3-pyrrolidin-2-yl-propi onam de.
1H NWR (270 Qﬁ&%@f 8 0.57-1.21(18H, m, 1.20-1.55(2H m,

1.55-2. 30( 10H, rr) 230277(5H m, 2.73(2H, t, J=6.59 Hz)l 2.96(6H, .s),
3.05(3H, s), 3335((8H[2-€3-Didetylangnos Grthyhputysylesing) fopefhylfytyryl]-methyl-

4. 56- 4. 90( 1H " VB:

rai (") S w%tﬁ"og&f”meﬁ{f%e&%n% e
anpl e cetic acj

[ 2- (2- di et hy| &b siguibe WLOt#}PmPiﬂ ]afﬁl?%t}e eompauidwasiohfajpgd from the

- Eet h%/Lsfmwg}ensﬁmwemem ﬁ}gmmlsshﬁm NrNsdlﬁneﬂwl-waW(N-ﬁ‘reﬂiyl -L- 2-

phenet hyl car.bam su est

Exanpl e 1, Valfeni %{?) éat’B%e rf“&gﬁl P%’lof? 8 a}nom Pﬁt}%lszllcl) 1 J(;)inpc{%lr‘leactl on

of (3R, 4Sf>r@$61)1e461[iN N- d| met hyl - L- val yl - (N- et hyl -

val i nam do) ] - 3- net hoxy- 5- net hyl hept anoi ¢ acid and aceti c acid 2-(2-

h hyl b
(270 MY, C&?@“@%%@W%{%‘E LA ?*’L“M'W(Im“ hag I don

m, 2. 02( 3H)), §P5-221 880013, 5 2 (3 2206:366(3H-m); 3«6% 2.94( g%‘)m £B. @é%ﬁrﬁ%

é 8592 s 2023}9% 6§54-5)80(231 Qx%‘)(@lgo 453721, &;(@@ 4s§>(2H$ 1A)) 833 03, 4H=192

7.79(1H, bH¥) "%%WBISH@ §{I(I\ﬂ:{t§{ R 381 iy 1g8éaﬁgf§H12"%l [

1-(4-{ [ 2- _(2 D nmet hyl am no- 3- net hyl - butyryl am no) - 3- et hyl - butyryl ]
- et hyl - am no} - 3- net hoxy- 5- net hyl - hept anoyl ) - pyrrol i di n-2-yl]
-3-net hyl sul fanyl -propionic acid tert-butyl ester

Example 14

N-(1-{[1-sec-Butyl-2-methoxy-4-(2-{1-methylsulfanyl-2-[2-(4-sulfamoyl-phenyl)-
15  ethylcarbamoyl]-ethyl}-pyrrolidin-1-yl)-4-oxo-butyl]-methyl-carbamoyl}-2-methyl-
propyl)-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
valinamido)]-3-methoxy-5-methylheptanoic acid and 3-methylsulfanyl-3-pyrrolidin-2-yl-

20 N-[2-(4-sulfamoyl-phenyl)-ethyl]-propionamide.

'H NMR (270 MHz, CDCls): 8 0.81(3H, t, J=6.59 Hz), 0.85-1.19(15H, m), 1.20-1.42
(2H, m), 1.62-2.30(10H, m), 2.04(3H, s), 2.30-2.63(3H, m), 2.78-2.99(2H, m), 2.99(6H, s),
3.06(3H, s), 3.12(3H, s), 3.23-3.79(4H, m), 3.80-4.25(4H, m), 4.53-4.81(2H, m), 7.12(1H,
brs), 7.32(2H, d, J=7.92 Hz), 7.79(2H, d, ]=7.92 Hz), 7.65-7.82(3H, m). LC-MS: 783
25 (MH"), HPLC-RT: 2.42 min.
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In a simlar manner to Exanple 1, the title conpound was obtained fromthe
20 condensation reaction of

(3R*, 4S* &6 0p0ds3fN, N- di net hyl - L-val yl - (N- et hyl - L- val i na®ca@pp2/07931

- 3- met hoxy- 5- net hyl hept anoi ¢ acid and 3- rrgt hyl sul f anyl - 3- pyrrolidin-2-yl -

propionic acid tert-butyl ester. 1H NI\/R'(1 70 MHz, CDC13): 6 0.68-1.20(18H,

M, 1.20-1.42 ( s1.45(9H, s), 1.55-2.29(10H, m), 2.10(3H, s),
2.30-2.58(3H, ny. E6H, s), 3. 01(3H s), 3.33(3H, s), 25 3.40-3.90(2H,
, 4.01-4.39(2H, 59-4. 8 7.50(1H, _br . 657 (M
AT Ml%sww@@% LIS T I I LM

1-(4- { [2-méth laﬂmyhyd}gm ro3rdifﬁ11 inmttuds W Bokobutyl B gmtarbbmbylr}wl ]
-met hyl - amn &aﬁ? E_P/ Eglt_qgol PTp rrolidin-2-yl]

- 3- net hyl SJP? PIOEV o o-3 l]r‘r%lré nner to Exanple 1, the
title conpound was obtained fromthe 5 condensation reaction of

(3R*, 4S*55S*%) - 4n[ajrivilali metey fte Exaraply [L - thiitithe comipotind wa$ obtaimed &png the

pr opi oni o e FREAIELE RIS SRL SRR BRI 3 %nf“%%ﬁ@ 0 DrciH
nm, 1.12- 1. wiingpido)]- ﬁ)methorss&S-znqulhmqanm acig a@d(\% -(4&hydrexpp Qnyé)set ﬁ

2. 67- 2. 84( s), 3.24-3.80(2H, n),
3. 80- 4. 37(gﬁeth%fﬂf%y%(%%?}znﬁJyg)p%pg%%’l(ﬁfﬁ )d 3=7.92 |(42) 9. 50(1H, brs).

L abe Butyl ok B (5 Nseg: GOGRN - BiBHR Jrd %2 Bob Bio- Liseustopy. gy -

15 10 (2H, m), 1 59-2.33(10H, m), 2. .03(3H, s), 2.30-2. 60(3H, m), 2. 60 2.82(2H, m), 2.98(6H, s),

et hyl car ba gﬁ(% hX'z%g/aﬁ—gé 9l 40! 90(t4%1y|n))b%g(%%2tj y+%4@t-i‘¥ig aé'?é’bigz me

t hyl - propy ram nner
Exanple 1, d, HESEVtHZé, Z:Qﬂ@Huhm) \Zdﬁ(ﬂﬂ»téﬂﬂ&w HIZ&)rﬁiOh%m ébiménb@tM&r?ZOeact i on

of (3R, 48*31@151’# TflPI[d\'RPfgﬁi'SUﬁtﬂyl -L-val yl - (N-net hyl -
y-

val i nani do) | - 3- et hox yl hept anoi ¢ acid and
3-nmet hyl sul fanyl -3-pyrrolidin-2-yl 20 N [2- (4-sul fanoyl -phenyl) -ethyl]
- pr opi onam de.

15 Example 16

N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[2-(methyl-phenethyl-carbamoyl)-1-
methylsulfanyl-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl] - 2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
20 condensation reaction of (3R*,45%,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
valinamido)]-3-methoxy-5-methylheptanoic acid and N-methyl-3-methylsulfanyl-N-
phenethyl-3-pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCls): 8 0.51-1.19(18H, m), 1.20-1.40 (2H, m), 1.55-
2.30(10H, m), 2.01(3H, s), 2.30-2.71(3H, m), 2.71-3.10(14H, m), 3.10-3.88(4H, m),
25  3.31(3H, s), 3.95-4.40(2H, m), 4.47-4.91(2H, m), 6.99-7.38(5H, m), 7.56(1H, brs). LC-
MS: 718 (MH™), HPLC-RT: 2.92 min.
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"H NWVR (270 MHz, CDC13): S 0.81(3H, t, J=6.59 Hz), 0.85-1.19(15H, m,
1.20-1.42 (2H, m, 1.62-2.30(10H, m, 2.04(3H, s), 2.30-2.63(3H m,

2. 78- 2. 99yoH3/008378 2. 99(6H, s), 3.06(3H, s), 3.12(3H, s), PBTAP0B07AS(4H, nm),
3.80-4.25(4H m, 4.53-4.81(2H, m), 7.12(1H brs), 7.32(2H d, J=7.92 Hz),
7.79(2H, d, J 7.92 Hz), 7.65-7.82(3H, P LC-Ms: 783 25 (MH+), HPLC RT:
2.42 mn. l%/\o Pj/? 8378 PCT/ EP02/ 07931 -49- Exanple 15 N-(1-{ [

1- sec- But yl - 4- 3P [2- (4- hydr oxy- phenyl ) - et hyl car bam)yl] 1-

met hyl sulfanyl ethyl }-pyrrolidin-I-yl)-2-nmethoxy-4-oxo-

l—rret hyl - c?r banléwl}[(MZﬁéi(MendTydpxlmlper@m1n’1§?-ﬂyma‘f|1WhB]~f ﬁétwrm@mf@r anide 5
nasim r 1 R
condensatllgflr reg}ggl%}ﬁl?o??ﬂ%glﬁethg wb-%tﬁ?%?ﬂngﬁﬁl&hﬂal ylﬂylfromthe
( N- et hy| - propyli2-dispetlepdgmino- %m?élm Smﬂjé‘[ hyl hept anoi ¢ acid and N [ 2-

(4- hydroxy-phenyl) -ethyl] -3-

net hyl syl f anyl hﬁrd@maloﬂnhdnmaExdzmzreqmmnamodmpoumd MuRob@#edhem tIEDC13) : S

0.81(3H, t,
T Sor 5 a3 deniion a3l (A Sao I ghneflyt Ja IS L
421 gg( 3 H81?\£ahnaﬁudb7)(] 3#%%&1))7{}’-3 m&@zniepts)mlcac@@né 17@thﬂzhv\dryl BipPOzip-53DAH, ),
gs.sr H% NY%H@‘%&@(%M "gQL’éI’?&é;“7g‘Q’f o 00( aELC?rR'SI') 2.7581En'2r|;|. di5
anpl e

[ (1-sec- Butyl - ﬁih@ﬂM%ﬂMﬂzchﬂa()n%@ Rl lﬁﬁ%ﬂmﬂl 2021 §.55-
met hyl syl f apy( 10P1t mf)' 1. 99(@H %pblzdlms(BHyﬁ)}) A7 DAG5 LR xh) rBen oG ) 26 be( Aty b))

- 2- net hyl I nner
to Exanpl e33% &Eﬁé P Bt BT %Socon (B
reacti on oM< 35 (ME"),IPNCARIL: D5Kndinmet hyl - L-val yl - (N- et hyl - L- val i nam do)
] -3-nethoxy-5-net hyl heptanoi ¢ acid and N-net hyl - 3- net hyl sul fanyl -

phenet hyl -3 -pyrrolidin- 2-yl-propionam de. 1H NVR (270 MHz, CDCl3): b
0.51-1.19(18H, m, 1.20-1.40 (2H, n), 1.55-

Example 18

15 N-(1-{[1-sec-Butyl-4-(2-{2-[2- (2-hydroxy-phenyi) -ethylcarbamoyl]-1-
methylsulfanyl-ethyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl] -methyl-carb amoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,48*,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20  valinamido)]-3-methoxy-5-methylheptanoic acid and N-[2-(2-hydroxy-phenyl)-ethyl} -3-
methylsulfanyl-3-pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCls): § 0.82(3H, t, J=6.59 Hz), 0.87-1.20(15H, m), 1.20-1.42
(2H, m), 1.59-2.34(10H, m), 2.00(3H, s), 2.34-2.65(3H, m), 2.65(2H, t, ]=6.60 Hz),
2.97(6H, s), 3.07(3H, s), 3.32(3H, s), 3.37-3.91(4H, m), 3.91-4.35(2H, m), 4.57-4.88(2H,
25 m), 6.10-8.15(3H, m), 6.55-7.17(4H, m). LC-MS: 720 (MH"), HPLC-RT: 2.67 min.
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2.30(10H, m, 2.01(3H, s), 2.30-2.71(3H m, 2.71-3.10(14H m,
3.10-3.88(4H, m, 25 3.31(3H, s), 3.95-4.40(2H, m, 4.47-4.91(2H, m,

6. 99- 7. 38¢bBH3/008378 7. 56( 1H, brs). LC Ms: 718 (M), HPLC RTI/FPo9@981 n. 30
WO 03/ 008378 PCT/ EP02/ 07931 -50- Example 17 N-{ 1- [ (4-{2-

[ 3- (4-Benzhydr yI pi perazin- |-yl)-1-net h??sul fanyl - 3- oxo- propyl ] -

pyrrolidin- |- % - but yl - 2- met hoxy-4- oxo- but yl ) - nmet hyI car banoyl |
- 2- et hyl - propyx}n- -di et hyl ami no-3 -nethyl-butyranmde 5 In a simlar
manner to Exanpl e the title conmpound was gbtained fromthe condensation

reaction of (3R hﬁﬁ@ - 813 (4- Benghyplry- etz L=y Lransphyls glignyris 1oyp -propyl]-

val i nami do)pgm%hﬂﬁlt KY1-SecTRitiy]-hephaiyd -ﬁx@-iblu g1 anRdth gl carbamoyl]-2-methyl-
1-(4- benzh quanyI pyrrolidin-2-yl-propan-

|, - er yl
| -one. ° Yébgﬁfﬂaﬁ%ﬁ%ﬁ,‘iﬁ’)&‘e@b (18H M, 1.20-1.41 (2H, M,
1.55 10 2 20(10H, n), 1.99(3H s), 2. 20 2.75(3H, m), 2.75-4.55 (12H,
3.02(6H,55), 3.86(sBhilarshanneBi@BBhple $)the 41lEEoBPOR(LHps oljtainsd Gonbth26( 1H, ),

7. 30- 7. 480 Gy aidn Pedorl (AR, 4555 5 N ANy RSP 2. 57 i

Exanpl e
N (1-{[ 1- seelimmigdo) 43 (methoxr >-niethpihentanajc prid ayd }-(étheprlysrdanipgmrginal-yl)-3-

met hyl sul f gpyh, 1@&1?%% Joﬁhindtlﬁ- {-Oﬁéh)l ore.met hoxy- 4- oxo- but yl ]
- et hyl - car ba - 2- thy propy - 2-di net hyl am no- 3- net hyl - but yram de

In a simlar 0 f th
condensati on re B’%&ZW@M @g" LE%@Sﬁ?gﬁn{é?ﬁ'ﬁ\r’}ﬁﬁ(z&gF@ P? mre?hmyl-ﬁ
[2(2) \(/zzal ngpﬁdﬂ) 10H3mb1;elt99$m,£) m-nmsra&mramim 483 ol2&hdn)N3.02(6H, s), 3.16(3H, s),

y .
et hy|su|f§r§§‘%9§ y!r‘)rs?)l déml?m?/ls 09 530 AR )y L 307 AR QR L 778 L e B SS s
0.82(3H, t MS:@SE(MIHz))HP@CBRTﬂ@X)m@H m, 1 20- 1. 42 (2H, m,
1.59-2.34(10H, m, 2.00(3H, s), 2.34-2.65(3H, m, 2.65(2H, t, J=6.60 Hz),
2.97(6H, s), 3.07(3H, s), 3.32(3H, s), 3.37-3.91(4H, n), 3.91-4.35(2H, m,
4.57-4.88(2H, 25 n), 6.10-8.15(3H, m, 6.55-7.17(4H, m. LG NMs: 720 (MH),
HPLC- RT: 2. 67 rExQx'mple 18

15 N-(1-{[1-sec-Butyl-4-(2-{2-[2-(2-hydroxy-phenyl)-ethylcarbamoyl]-1-
methylsulfanyl-ethyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide ‘

* In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45%,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and N-[2-(2-hydroxy-phenyl)-ethyl]-3-
methylsulfanyl-3-pyrrolidin-2-yl-propionamide.

'"H NMR (270 MHz, CDCls): & 0.82(3H, t, J=6.59 Hz), 0.87-1.20(15H, m), 1.20-1.42
(2H, m), 1.59-2.34(10H, m), 2.00(3H, s), 2.34-2.65(3H, m), 2.65(2H, t, ]=6.60 Hz),
2.97(6H, s), 3.07(3H, s), 3.32(3H, s), 3.37-3.91(4H, m), 3.91-4.35(2H, m), 4.57-4.88(2H,
25 m), 6.10-8.15(3H, m), 6.55-7.17(4H, m). LC-MS: 720 (MH™), HPLC-RT: 2.67 min.
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30 WO 03/008378 PCT/ EP02/07931 -50- Exanple 17 N { 1- [ (4-{2-

[ 3- (4- Benzhydryl - pi perazi n- 1-yl ) - 1- et hyl sul f anyl - 3- oxo- propyl ] -

pyrrol i diwe oB/ogd3ys 1- sec- but yl - 2- met hoxy- 4- oxo- but yl ) - net hpCTERobenvoy | |
-2-nmet hyl - propyl } -2-dinethylam no-3-nethyl-butyramde 5 1In a simlar
manner to Exanple 1, the title conpound-¥as obtained fromthe condensation
reaction of (35* gj@ 5S*)-4-[ N, N-di net hyl - L-val yl - (N- net hyl - L-

val i nam do)] - 3¢ xun -5 met hyl hept anoi ¢ aci d and

1- (4- benzhydryl - pi perazin-I-yl)-3-

met hyl sul f anyl N3¢Ipyirrset-iBuityl-42¢2¢{2- [ (B hydroxppkenyl F-ethiiRarba@oylldz, CDC13): S
0.51-1.19( 5 . Q. . _S

2. 20-2. 75<§%%Y&%mfaa%7%%§ﬁf§%ﬁ L2 el Aty 6&33%%**%4@
s), 4.55- 5ngigdpropyl)-25liogtiylasnetd; mejhyl-Putpamide8( 6H, ny, 7.50-7.77(4H ).
LG Ms: 835 (MH), HPLCG-RT: 2.57 min. Exanple 18 15 N-(1-{ [

1-sec-Butyl - 4- ﬁ@a&%nia@h(a%h'@yfy %W?QH& ﬁﬂ@&d?ﬂﬁ&ﬁfdﬁ@d%ﬂmé’d‘from the

Tyt ekt L s SR et TN bty v e 1

a simlar mmldbﬂ-ﬁmﬁm -5k mettghdpitdnloc axirhqeliNe 2v(@shydbo:g ptecayl) redlngl |-Be
éN N- di met hyl - L-val yl - ( N- net hyl -

d t
ggnvglnlsﬁalm%%&)ﬁ Hgltn%gwgg ﬁﬂyPng(%ngﬁnél ¢ acid and N
2-(2- hyd h I t hyl ] - 3-
oty 1 Sl T any T TGNV @70 b 21301} OySL63H k.59 H3), MR 10F 5 HAm), 1066k4) -

0.82(3 =6, 59,
0. 59(2"'%04 £2H 1%%351 65"%)31 @HB¥n)12 8@((31%'55 218)1.2.48( ?ﬁ &1)42272(2 £, ']16 60 Hz), HZ)

2.97(6H, s)2 96é6fé,78b 3%—99@ ,3)33 §;Q3§148> Sytl- %795%15'3“@’1%&4422{2 b 5% 43358? m

4. 57-4. 88(%&},,65357111)(4H§5m2)07% 16( Bh). I0-MSS7EGMHLY, (HC-RI: 26€ni: 720 (MHL)
HPLC-RT: 2.67 nin. 30 WO 03/ 008378 PCT/ EP02/ 07931 - 51-

Example 20

15 N-{1-[(4-{2-[2-(Benzyl-phenethyl-carbamoyl)- 1-methylsulfanyl-ethyl]-pyrrolidin-1-
yl}-1-sec-butyl-2-methoxy-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45%,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and N-benzyl-3-methylsulfanyl-N-
phenethyl-3-pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCls): § 0.81(3H, t, J=6.93 Hz), 0.87-1.17(15H, m), 1.17-1.40
(2H, m), 150-2.31(10H, m), 2.08(3H, s), 2.31-2.76(3H, m), 2.75-2.89(2H, m), 2.98(6H, s),
3.06(3H, s), 3.32(3H, s), 3.38-4.09(5H, m), 4.13-4.56(3H, m), 4.56-4.82(2H, m), 6.85-
25 7.41(4H, m), 7.81(1H, brs). LC-MS: 794 (MH"), HPLC-RT: 3.43 min.
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Example 19 N-(1-1 [1-sec-Butyl-4-(2-{2-

[ 2- (3- hydr oxy- phenyl ) - et hyl carbanoyl ] -1- nethyl sul fanyl -ethyl}-pyrrolidin-
| -yl) -2-wotobossp7si- oxo- butyl ] -nethyl -carbamoyl} -2- net hpCTmpopy19p1

- 2-di et hyl am no- 3- et hyl - butyram de 5 In a simlar manner to Exanple 1,
the title conpound was obtained fromthe? Condensatl on reaction of

(3R*, 4S5, 5S5*%) ‘btx% EI— met hyl - L-val yl - (N-nmet hyl -L- val i nam do) ]

- 3- net hoxy 5-me ml‘p anoic acid and N [2- (3 - hydroxy phenyl) -ethyl]
-3- net hyl sul fanyl 3-pyrrolidin-2-yl-propi onam de. 1H NVR (270 MHz, CDC13):
6 0.81(3H, t, Ne6150-$¢zyButpl-Bneth@y(4HH[1-methylsubfonyl-22(@-phenyt-2H, m),

% gg( §H3lg )Jc%l'op{% cherfHo%bLet gﬁrr?)ﬁdlﬁ 1%4%[1,xon@1%%1z d@tﬁ%ltlzaﬂ%agm %3(3(23HH22T)

4.35- 4. 88( 20t erﬁropﬁl}ﬁo&me@ azmmOn% me? Dirpmigles) | LC—I\/S 720 (MHH),
HPLC- RT: 2.58 nmin. Exanple 20 15
N-{1-[(4{2-[ 214 Beﬁﬂﬂ{dr-rﬁzhﬁﬁetd@)bnqﬂé bateyitly cdxnpmﬂwwswb‘tmydl frefngik |

Y rerhy - s BRIt R S N A B - YT o
t o Exanpl e valinarhido} |- ’15-Irnethoxypﬁ)mnﬂhydh@tmtm<awmbmd 3-omathylsulfapglaNe(@spltenpl
reaction OfCYflgg%Pﬁ@t g&r&gﬁ ol lgé ﬁgﬁgﬁyd L-valyl -(N-nmethyl -L 20

val i nam do) ptanoi ¢ acid and

N benzyl - 3- net Ifan henet h rrolidin- i onam d 1H
VR (270 N TR B30 ors éma} 5 Qs 580 LBELy )L B S 40y 1583 31 1OEL
1.17-1. 49 (nZ)-|2 1'I'!3H 1550221 Qké@@ﬁmmﬂz& SR (3Hn),2)97(8H3; 20?(@9135 3'312(3H

2. 75-2.89( H 6( 3

413, 5o >Rt 58 S Th A E). %%@82@%%%&%9 by qﬂfbﬁﬁéré

LC- M. 794 LQVMES: 716ME RTHPIBCAT: 2199.min30 WO 03/ 008378 PCT/ EP02/ 07931 -52-
Exanple 21 N-{ 1- [ (1l-sec-Butyl-2-nethoxy-4-{2- [ 1-nethylsulfanyl-

(2- phenyl - cycl opropyl carbanoyl) -ethyl] -pyrrolidin-
| -yl }-4-o0xo-butyl)-mnethyl -carbanoyl] -2-

Example 22

15 N-{1-[(1-sec-Butyl-4-{2-[2-(4-tert-butyl-benzylcarbamoyl)- 1-methylsulfanyl-ethyl]-
pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and N-(4-tert-butyl-benzyl)-3-
methylsulfanyl-3-pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCl): § 0.50-1.20(18H, m), 1.20-2.24 (12H, m), 1.30(9H, s),
2.09(3H, s), 2.25-2.71(3H, m), 2.95(6H, s), 3.01(3H, s), 3.31(3H, s), 3.33-4.18(3H, m),
4.19-4.60(3H, m), 4.64-4.83(2H, m), 6.63(1H, brs), 7.23(2H, d, ]=8.25 Hz), 7.34(2H, d,
25 J=8.25Hz), 7.56(1H, brs). LC-MS: 746 (MH™), HPLC-RT: 3.41 min.
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met hyl - propyl } -2-di net hyl am no-3-nethyl -butyramde 5 In a simlar manner

to Exanple 1, the title conpound was obtai ned fromthe condensation

reacti on wb o38683781S*, 55*) - 4- [ N, N- di net hyl - L- val yl - ( N- met hyplCTIEP02/07931

val i nam do) ] - 3- net hoxy- 5- net hyl hept anoi ¢ _aci d and

3 met hyl sul f anyl - N- ( 2- phenyl - cycl opropyP3- -3-pyrrolidin-2-yl-propi onani de.
"H NVMR (270 I\/Hi " S 0.50-1.18(18H, m, 1.18-1.45 (2H, :

155- 2. 31( 10H, %ﬂ“ﬁﬁf . 11(3H, s), 2.31-2.72(3H, m, 2.72-2.95(1H, m,

2.97(6H, s), 3. 03(3H s), 3.32(3H, s), 3.35-4.09(4H, m, 4.10-4.43(1H, m,

4.50- 4. 83( 2H - 1-6{488- -Botakarbamoyl 1 gaethylsulfingl-ethyl) @ynliding byl MHsgc;

HPLC- RT: 24 t -

(4-tert- but yl -1 @e‘g‘% J)ﬁ) gﬁyﬂﬁn%&%ﬁ%rééyl gﬁget-ﬁgt %IIOP?Y iglﬁért%yl?m}nr?-?’

| -yl} - 2- noRetby W’@%ﬁ ‘butyl ) -nethyl -carbamoyl] -2-nethyl -propyl }-2-

di et hyl am no- 3- rrethyl butyramde In a simlar manner to Exanple 1, the

title coypound IWasimeidrahiigdr td Baniglel, tﬁ@ﬂdé&&ﬁ bt weashtaiaed fibm the

\(,;Rr ngﬁ*dg%@eqﬁ%{gggé@%&’(h& ﬁ%*‘%é‘b] &geﬁﬁl&%égwﬁ  Jalyl-(N-methyl-L-
T_H( ﬁl I\/}? eE t2 . tvaliydmide ) z&-ln)etBexyH‘éMqﬂi)dg%f(tmd ac;?anqiyg%amgylgﬁél mefl;y;ﬁulﬁan}dﬁﬁlo g gmg a e.
s), 2. og<3’ﬁ9"3¥*9m9%9%§*°£@1?%‘39 , 95(6H s) 3 01(3H( s) g)él(sH (s)
242% %i:( ’3:3 %@M&O%&E@ﬁhh 50, 59/51 D308t 20 3 28GR IhAT. L

2 3.0513H] 9); 230288 AB/10)) 896 LB 6Y, 320 2H 059830 (3 3E.xarrple
AR TS ‘VE ) %696‘2& &, ng(vyégfﬁ @%&gﬁﬂﬁyﬁ %Qasfgs”o' | din-
but yl - 2- net%@(yHﬂbx@)(Q(bmsyBS}G (MHY, HRa0-Bannyé juil- met hyl - propyl ]
-2-di nmet hyl am no-3- nethyl-butyramde 5 In a simlar manner to Exanple 1,

the title conpound was obtained fromthe condensation reaction of
(3R*,4S*,5S*)-4-[ N, N-di net hyl - L-val yl - (N-net hyl - L-

Example 24

15 N-{1-[(4-{2-[2-(N’-Benzyl-hydrazinocarbonyl)-1-methylsulfanyl-ethyl]-pyrrolidin-
1-y1}-1-sec-butyl-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and 3-methylsulfanyl-3-pyrrolidin-2-yl-
propionic acid N'-benzyl-hydrazide.

'H NMR (270 MHz, CDsOD): § 0.76(3H, t, ]=7.02 Hz), 0.82-1.10(15H, m), 1.15-
1.42 (2H, m), 1.55-2.18(10H, m), 1.98(3H, s), 2.18-2.59(3H, m), 2.80(6H, s), 3.05(3H, s),
3.22(3H, s), 3.34-3.73(3H, m), 3.80-4.38(2H, m), 4.51-4.78(2H, m), 7.25-7.47(5H, m). LC-
25 MS: 705 (MH™), HPLC-RT: 2.52 min.
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val i nam do)] - 3-nmet hoxy-5-nethyl heptanoic acid and

N- benzyl - 3-

CDC13): Sv0.030088720( 18H, m), 1.20-1.39 (2H, nm), 1.45 10 2P8I(FPCtAH798) ,

2. 08( 3H, s) 2.31-2.68(3H, m), 2.96(6H, s), 3.02(3H, s), 3.30(3H s), 3.33-

4.12(3H,

. 4.18-4.62(3H n), 4.62-4.830%H n), 6.79(1H brs),

7.02-7. 39(5H @% f p2(1H brs). LC-Ms: 690 (M), HPLC-RT: 2.76 min.

Exanpl e 24
(N Benzyl -

1- yl } - 1- sec- butNA[1-2 ¢ Irestchibtyl- 2-nuetloontyut-pk9-4ridt (Byphepathiy

- 2- et hyl -
to Exanpl e
reaction o

fdlIPS laggnoSempthy

15 (4-{2-]2-

hyd bonyl ) - hyl sul f | - h I | i di n-

ydr azi nocar onyl ) -1-net hyl sul fan et hy Lnga;qro?rlll-ln
h

1919é‘chw}lsxﬁfan]‘}l e&g n%a 8- %ﬂ%@ne@@v Aoy zqnahgp aéx%%l@”””

un vvas obt om t he * conden
Prtykgmid§et hyl - L- val yl - (N-met hyl - L 20

val i nam do) ] - 3-nethoxy-5- rret hyl hept anoi ¢ acid and

3-net hylsul

f anyh a3iArreanér fo Bxathple D) thp tidlBcémp mmiﬂ Nas sepinyd floydthazi de.

NMR (270 CD3CD 15H 1.15-
a2 Coby | phagaitbicsic J SR us 5%%(*3%“0 n)lézhﬁ i DA
s), 3. 05( 3xalisgmidod]-2248hxysy-m&h@HherBars¢ thl;l amj N- ﬁhé%@thqd SQ(Iththyﬂ)sulfanyl -3-

i, 30 vorBbsy ReR Aot L?Z:,425Ex”§np|7852é“”¢)[ AT

1-sec-Butyl -

phenet hyl sul fanl]IINM @791\61;1?#@

-2- et hyg -
manner to
reaction o

tho - 4- 0X0- 4- {: henethlcarba - |-
hi: Oer 1.10 pLfHpm), lr?rBrhlyi’fi (28 B%)mWP)'Z 50
nmyﬂnb 2.2~ QISQEIIH{VhWE 9&0(76& geBlyl( SHUE)YB QE"(SH 9, 3.76 23 85 (Al %),

My éLH &

val i nam do)713(13(10H1; h0)xy.66( 1EEtHry). hEpviarisidd M1 )l HRAC-RT: 3.25 min.

N- phenet hyl

(270 MHz, CDC13): 8 0.80 - 1.10 (18H, m), 1.19 - 1.35 (2H, m), 1.79 - 2.50

15

20

25

30

- 3- phenet hyl sul fanyl -3- pyrrolidin-2-yl-propi onam de. 1H NMR

Example 26

N-[1-({4-[2-(1-Allylsulfanyl-2-phenethylcarbamoyl-ethyl)-pyrrolidin-1-yl]-1-sec-
butyl-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-2-dimethylamino-3-
methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45%,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
valinamido)]-3-methoxy-5-methylheptanoic acid and 3-allylsulfanyl-N-phenethyl-3-
pyrrolidin-2-yl-propionamide.

'"H NMR (270 MHz, CDCls): § 0.79 — 1.15 (18H, m), 1.22 — 1.34 (2H, m), 1.66 — 2.53
(14H, m), 2.83 (2H, t, ] = 7.9 Hz), 2.95 (6H, s), 3.01 (3H, s), 3.30 (3H, 5), 3.35 — 3.82 (5H,
m), 4.06 — 4.20 (2H, m), 4.73 (2H, t,] = 7.4 Hz), 5.03 (1H, d,] = 9.6 Hz), 5.10 (1H, d,] =
16.8 Hz) 5.62 — 5.80 (1H, m), 6.58 (1H, br s), 7.19 — 7.31 (5H, m), 7.60 (1H, brs). LC-MS:
730 (MH™), HPLC-RT: 2.96 min.

nmet hyl sul fanyl - 3- pyrrolidin-2-yl-propi onam de. 1H NVR (270 MVHz,

%%ﬁ?ﬁﬁ?ﬁﬁ%ﬁ TS A DR R T on



10 (14H, m, 2.72 - 2.82 (4H, m, 2.95 (6H, s), 3.01 (3H, s), 3.22 (3H, s),
3.26 - 3.63 (4H m, 3.70 - 3.82 (1H, nm, 4.03 (1H, brs), 4.20 (1H, brs),
4.73 (2H,wbrog)pes3@s 41 (1H, brs), 7.14 - 7.30 (10H, m, 7.6@CTEHP2/WT9S) .

LC- Ms: 794 (M—I+), HPLC-RT: 3.25 min. Exanple 26 15 N-[1-({4-[ 2- (1

-Al'lyl sul fanyl - phenet hyl car banoyl - et hylS ~pyrrolidin-1-yl]-1-sec-

but yl - 2- met hox f%gbut yl } - met hyl - car banoyl ) - 2- net hyl - pr opyl ]

- 2-di et hyl am thyl -butyramde In a simlar manner to Exanple 1, the
title conpound was obtained fromthe condensation reaction of

(3R*, 45, 55*%) - Mﬂ chrl’ettﬂyz methaxlyyi-12-N-methyjaulfanyd - (2-pyridin-4-yl-
val i nam dols ']rfﬁy%lhﬁm 04-6x &bl BRRthyl-carbamoyl]-2-methyl-

3-al Iyl sul fany ene yl - 3- ' -EI} |)r{1- -g’)?prf)& Sarllra?nmog 1II1IletNI6R (270
MHz, CDc:13)PI0W 27gmﬁthif aifsn?fsme&ﬂ{ uti’raml € 1.34 (2H, n), 1.66 - 2.53
(14H, m), 2.83 (2H, t, f = 7.9 Hz), 2.95 (6H, s), 3.01 (3H, s), 3.30 (3H,
s), 3.35% - 3. 82n5ihilarhannér 6Exantpl@ 0, thetikle 8dmp dllﬂcBwés?d’chtalhed from the4 Hz),

5.03 (1H, : 6. 80 (1H,

6. 58 ElH BPHQSHS”‘P“:L?HZ&C‘P ‘%1(%%5%% Sla. [fl\% lfﬁ%h %iis }l@ thyl- (( NHH) | "
HPLC- RT: 2 .v8linarhido) 138 ivith @&/ HeSBTEhPCH avb3met )ﬂﬁllfaEX]aNr{IZepYZiﬂer‘i{Yl-l-
[(1 -sec- Btéh.yll>5§pg{%n??y2 gir??o(?[l({n Hgt hyl sul fanyl - 2- (2-pyri di n-4-yl -

et hyl car ba I -yI } - 4- oxo- but yl ) - met hyl - car bam)yl ]
-2-methyl - pro 2- di et hyl am 3-nmeth I-but ram. de 5 m_| ar
manner to Exangfv"é‘}’MR(tzﬁ@MH%Xl@@% (]é‘ﬁ )ei(‘il)mé@f‘rloq?ﬁ @ﬁﬁm%cbﬁ@e@s?étl on
reactiopp Of(sﬂ?:ﬁ?f),zfl@* %), 220103, N(m;m)*, waHys’o}J 3,06 (3,380 BH, s), 3.10 — 4.07

et yl sul gng;ﬂff%ﬁvge AR L b@ﬁ S %S BRI G RBham de.

"H NMVR (27@.0MHnjn.CDC13): 8 0.82 - 1.10 (18H, m), 1.23 - 1.48 (2H, n), 1.86
- 2.25 10 (5H, m), 2.05 (3H, s), 2.91 - 3.0 (2H,rr), 2.97 (6H, s), 3.06
(3H, s), 3.30 (3H, s), 3.10 - 4.07 (7H, m, 4.73 (2H brs), 7.79 (2H,
brs), 8.75 (2H, brs). LC-MS: 705 (M#+), HPLC RT:

Example 28 .

15 N-(1-{[4-(2-{2-[(Benzothiazol-2-ylmethyl)-carbamoyl]-1-methylsulfanyl-ethyl}-
pyrrolidin-1-yl)-1-sec-butyl-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-methyl-
propyl)-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and N-benzothiazol-2-ylmethyl-3-
methylsulfanyl-3-pyrrolidin-2-yl-propionamide.

'"H NMR (270 MHz, CDCls): § 0.74 — 1.14 (18H, m), 1.20 — 1.38 (2H, m), 1.80 — 2.20
(7H, m), 2.13 (3H, s), 2.32 — 2.75 (5H, m), 2.94 (6H, brs), 3.33 (3H, s), 3.22 — 3.58 (2H,
m), 3.65—6.79 (1H, m), 3.90 — 4.11 (1H, m), 4.36 (1H, brs), 4.78 — 4.92 (4H, m), 7.34 —
25 7.51 (2H, m), 7.82 - 8.00 (2H, m). LC-MS: 747 (MH"), HPLC-RT: 2.73 min.
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2.01 mn. Exanple 28. 15 N-(1-{ [4-(2-{2- [

(Benzot hi azol - 2-yl met hyl ) - car banoyl ] -1-net hyl sul fanyl-ethyl}- pyrrolidin-
| -yl') - 1- swo-0bi0spls 2- met hoxy- 4- oxo- butyl ] -met hyl - car banoy PETZPIBOT991 -
propyl) - 2-di met hyl am no- 3-net hyl -butyranide In a simlar nanner to Exanple
1, the title conpound was obtained fromifie condensation reaction of
(3R*, 45*,55%) - ﬁ# Nﬂlgl;?gl met hyl -L-val yl -(N-nethyl -L 20

val i nam do)] 3 5- et hyl hept anoi ¢ aci d and

N- benzot hi azol - 2-yl net hyl - 3- et hyl sul f anyl -

-pyrrolidin-2-)% pr(dgneoﬁamldemetbldxwwm([zmemulf@mg()z thiprher2-¥l- 1. 14 (18H
i iy 2 @’Xﬁ? ﬁm@"%thy% §fongfy R4S L) Rl Edbhom3 22mdyt 2. 78

(5H, 6.79
(1H, m, 3p9»:w}2rd1rmetbmmm3methrsl ‘elmarrmi%) 4 78 - 4.92 (4H rr) 7.34 25
7.51 (2H, m), 7.82 - 8.00 (2H, m. LC-Ms: 747 (M#), HPLG-RT: 2.73 nin. 30
WO 03/ 0Q8378 PEGT & ERARE 06234 to-Fxamplexa i @tle2ipclilrd Was obtained from the

1- sec- But yl - 2- net hox f
(et hyl car bay S*’é’toﬁ’yre Ctmﬁ‘ﬁ%r(?)l% ﬁlf‘% w %Q% }B’ﬁtl“( : Yt‘R@?ﬁ’hﬁ‘%ér %eryl ]
- 2- net hyl - vplipyil$ )] 23-dietbdxiyyd- methythe@tametdafid dnsﬂt%fnaafhh)dleﬂ%nylrﬁ -pyrsoliding-yl-
reacti &"ﬁ?%&lga@n-%%ffﬁlﬁb' ReRRHRALER, L. 32? 3: NN methyl Lo oreensatten
val i nam do) ] - 3- net hoxy- 5- et hept anoi ¢ aci d
3- et hyl sul fanylH ﬂ?@M@z,ﬁYDLCIy)F 0 0o —(1211&1|$H@59eh2@ Y133 @Hny)y 1.85-2.58
- pr opi opam gag mﬁ NW3(LIZZ}32W%6HGQ§§13)03 (5105)7931 (3H,163, L IBH3.6014H lmP0L.18 1. 33

g)ZH 3”)31 (13%532‘3)1 @1833666@83)32 ), %;8 g-ﬁi'gs) g)gz %Zg%((mﬁ%ggi) 66691 (Q% (3H,

(2H, m, 6n6)87(13H7 s @H, n6), B36 {116, 188). LCHHMSNY10 (B191), HPLEARTIH74 migp., 7. 13 -
gbli5(lH m, 7.56 (1H, brs). LCMS: 710 (M#), HPLC-RT: 2.74 min. Exanple
N-{1-[(1-sec-Butyl -2-net hoxy-4-{2-[1-nethyl sul fanyl -2-(2-pyridin-3-yl -

Example 30

15 N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-methylsulfanyl-2-(2-pyridin-3-yl-
ethylcarbamoyl)-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20  valinamido)]-3-methoxy-5-methylheptanoic acid and 3-methylsulfanyl-N-(2-pyridin-3-yl-
ethyl)-3-pyrrolidin-2-yl-propionamide.

'H{ NMR (270 MHz, CDCls): 8 0.82 — 1.11 (18H, m), 1.20 — 1.40 (2H, m), 1.85 —2.56
(12H, m), 2.04 (3H, s), 2.98 (6H, s), 2.89 — 3.02 (2H, m), 3.08 (3H, s), 3.32 (3H, 5), 3.40 -
3.55 (4H, m), 3.80 — 4.50 (3H, m), 4.66 — 4.80 (2H, m), 7.67 — 7.88 (2H, brs), 8.26 — 8.38
25 (1H, m), 8.67 (1H, brs). LC-MS: 705 (MH"), HPLC-RT: 1.99 min.
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et hyl carbanmoyl) -ethyl] -pyrrolidin- | -yl}-4-o0xo-butyl)-nethyl-carbanoyl ]
-2-nmet hyl - propyl} -2-dinethylam no-3-nethyl-butyramde In a simlar manner
to Exanplwobz/oodses titl e conpound was obtained fromthe cecuEPeH0TION
reaction of (3R*,4S*,5S*) -4- [N, N-dinet _)/I-L valyl - (N-nethyl-L 20

val i nam do) ] -3-net hoxy 5- et hyl hept ano?’c acid and

3-net hyl sul fan I é%pyr|d|n3yl- ethyl) -3-pyrrolidin-2-yl-propi onam de.
1H NWR (270 :1. 8082-111(18H rT) 120-140(2H m, 1.85
- 2.56 (12H, 2.04 s), .2.98 sz 2H, m, 3.08
(3H, s), 3.32 %u [d)sec- utw?-mst@w@t lnlyne hylsslﬁanvlz@ (é’ep)(r 24" 4. 66 -

4.80 (2H, It S1-y1} B 8fo-buf§]) 3BeBF- £k bhmbyl)-28mBihyl- LH,
brs). LC lvsmhy%c%;b%oyl) etﬁa&gﬁdl% ])55 u%& o 23/ oosne?% PCT/ EPO2/ 07931

-57-  ExanpP®Ry hd{mﬁt Yl[ml(ﬂio ééeeth%’rwyfzmﬂé‘f hoxy-4-{2- [ 1-methylsulfanyl -
(2-pyridin-2-yl- ethyl carbanmoyl) -ethyl]
- pyrrolisdin-1- m&mﬁnm(malnwﬂyﬂo)Emipﬂwl -th:@ﬁMmmbdundZwamlbﬂmhed from the

propyl } - 2-di amn oIV A i dey; a_ er to
Exanpl e 1, C?‘ﬂ% Yo lon %%bjébygﬁgﬂéﬁ C}lgehﬁ' %q;g]ondeng@??on reaction
of (3R, 4S’va15@’h)1d4) qm@m@mﬁylmwmpw acid godrerejylqulfanyl-N-(2-pyridin-2-yl-

val i nam do), KXt lvidieRtianoi ¢ acid and
3- et hyl sulih kﬁ? 1Byr 1%}52 ylI'- ethyl) -3-pyrrolidin-2-yl-propi onani de.

1H NVR (270 3 1 09 (1 0
- 2.70 (10 (RA;;#{WR }@M%%ﬁ% Qy: %9 ( g%khfg (@H}r%g é%’di%esfgsifg)yé??
(3H, s)10 3.(28H,(m}1.9)(3H35)38.85 -3. ﬁﬁ(zfﬁﬂﬂ 3)0D (64, 13.01 BBH,3),3.29 BHL ),636~ brs),

0o (R gy St 2 ha o 5 bR 0 (A bl o, B (21

N- (1-{[ 1- S@S4RlHybrsD-8068 (165 Prsd-(QMS 708 (1 S.UHIPEEART: 2.00(mpipe i di n- 4-y| met hyl )
- carbanoyl] -ethyl}-pyrrolidin-1-yl)-4-o0xo-butyl]

- met hyl - car banoyl } - 2- net hyl - propyl ) - 2- di nmet hyl am no- 3- et hyl - but yram de In
a simlar manner to Exanple 1, the title conpound was obtained fromthe

Example 32

15 N-(1-{[1-sec-Butyl-2-methoxy-4-(2-{1-methylsulfanyl-2-[(pyridin-4-ylmethyl)-
carbamoyl]-ethyl}-pyrrolidin-1-yl)-4-oxo-butyl]-methyl-carbamoyl} -2-methyl-propyl)-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45%,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20  valinamido)]-3-methoxy-5-methylheptanoic acid and 3-methylsulfanyl-N-pyridin-4-
ylmethyl-3-pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCls): § 0.82 — 1.40 (20H, m), 1.73 — 2.27 (7H, m), 2.12 (3H,
s), 2.35~2.70 (5H, m), 2.96 (6H, brs), 3.08 (3H, s), 3.33 (3H, s), 3.42 — 4.06 (6H, m), 4.30
(1H, brs), 4.42 — 4.57 (1H, m), 4.62 — 4.88 (3H, m), 7.88 (2H, brs), 8.80 (2H, brs). LC-MS:
25 691 (MH"), HPLC-RT: 2.00 min.
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condensation reaction of (3R*,4S*,5S*)-4-[ N, N-di net hyl -L-val yl - (N-net hyl -
20 val i nam do)] - 3- net hoxy- 5- net hyl hept anoi ¢ aci d and
3- et hyl swbfoangd378\- pyri di n- 4- yl net hyl - 3- pyrrol i di n-2-yl - pcomronegysde. 1H

NMVR (270 MHz, CDC13): S 0.82 - 1.40 (20H_ m, 1.73 - 2.27 (7TH m), 2.12
(3H, s), 2.35 - 2.70 (5H m, 2.96 (6H," 5§rs) 3.08 (3H, s), 3.33 (3H s),
3.42 - 4.06 le3d- 30 (1H brs), 4.42 - 4.57 (1H, m), 4.62 - 4.88 (3H,
m, 7.88 (2H 8’ 80 (2H brs). LC Ms: 25 691 (MH+), HPLC-RT: 2.00
mn. 30 WO 03/ 008378 PCT/ EP02/ 07931 -58- Exampl e Bﬁqa

[ 1- sec- But yl - 4N¢@-{ p-seq-Butyl-4+{2+ {3 [BaB61- lm,ldyzgl Aetlrgthy; d%am»':llrb 1-

met M lsul fﬁfgbﬂyis%IfQWl}etW]f ﬁ‘rblﬂilﬂ- \%Elrhet%oﬂfﬁﬂfiﬁymﬁyl@g@e@}[dh&fﬁaénot yl}-2- e s
-ne car - 0 - ne am Nno- ne u ram de
N a S i | BTG %f%%es%psﬁm% Syt braed ai ned

ound was obtained fromthe
condensati on reactl on of (3R*,4S*,5S*)-4-[ N, N-di net hyl -L-val yl - (N-net hyl - L-
val i namsdo) ] - 3}m§1hrﬂxynﬁnnattb3ﬂxblmptealndiectitbaodommmidmras[obfkulned from the

Ergmfrlsgﬁfz génnq% L“)"“rrfg@fl%h]of@z A5 b namdémetthLwahﬂ'é Nt oveo- d6) - 8
0.74 - 1. ozal(n_am*do) -mptiREy-5- meﬂw}) emanomaadlanéé\l [24{BHsingdazol# yDythyH-95

3 1 217 3.01 (3H 3.21 (3H,
30 °) TR iéﬁmmmz’?lgmgﬁ’ﬁama 7. 42 ((1H or &) . 06 (iH1 brs

8.92 - 8.99 (1 (1H, br 3 694 ,
ChLe ke 3 oot NReR 2 Brragy Dis Ricedp 07 1.0 E e oy s oA B a0 a i)
1- et h?/ﬂoguhfsawﬂi ; @),(1L9B @é—lﬂs} ,3:9pl-casHE ), 2.781( 8] 4), 3.01 (3H|s),321 (3H, s), 3.23

- rroirdn

o et ny! ant 4024 He vt SRt A A APV RDS (R s ERORE Jar g
title conpéiicramss.dabt Hited) MM hed (MBHYENRIL- B(Tn240ém| on of
(3R*,4S*,5S*) -4- [N, N-dinethyl-L-valyl- (N-nmethyl-L 20

val i nam do)] - 3- net hoxy- 5- et hyl hept anoi ¢ acid and
3- et hyl sul fanyl - 3-pyrrolidin-2-yl- N-thiazol-2-yl-propi onam de.

Example 34

15 N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-methylsulfanyl-2-(thiazol-2-ylcarbamoyl)-
ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45%,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and 3-methylsulfanyl-3-pyrrolidin-2-yl-
N-thiazol-2-yl-propionamide.

'H NMR (270 MHz, CDCls): 8 0.79 — 1.12 (18H, m), 1.20 — 1.50 (2H, m), 1.60 — 2.50
(12H, m), 2.14 (3H, s), 2.97 (6H, brs), 3.11 (3H, s), 3.31 (3H, s), 3.40 — 3.80 (3H, m), 4.01
(1H, brs), 4.38 (1H, brs), 4.67 —4.78 (2H, m), 7.07 (1H, brs), 7.48 (1H, brs), 7.65 (1H,
25 brs), 8.62 (1H, brs). LC-MS: 683 (MH™), HPLC-RT: 2.67 min.
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1H NVR (270 MHz, CDC13): 8 0.79 - 1.12 (18H m), 1.20 - 1.50 (2H, n), 1.60
0 2.50 (12H ), 2.14 (3H, s), 2.97 (6H brs), 3.11 (3H s), 3.31 (3H, s),
3.40 - 3.80008643781), 4.01 (1H, brs), 4.38 (1H brs), 4. 6PCI/ELVTERH, n),
7.07 (1H, brs), 7.48 (1H brs). 7.65 (1H 25 brs), 8.62 (1H, brs). LC MB:
683 (M), HPLC—RT 2.67 min. 30 WO 03/698378 PCT/ EP02/ 07931 -59- Exanple
35 N-{ 1- I-2-rrethoxy4{2-

1- et hyl suI fan Xa’?PF bht hal en- 2- yl carbanoyl )-ethyl] -pyrrolidin-

| -yl }-4-oxo-butyl)- rrethyl car banoyl] -2-nethyl -propyl}
2- di met hyl am ndN-31+fét-begt Busylt 3-mzethater-45{2-0l m@hyﬂnuﬁ) Yln?afm@htha&ﬁnE?xarrpl e 1, the

(3R 4% “@?"Dﬁ*@f’%@ﬂr&?ﬂfﬁ 7 QP% R e e S

- 3- et hoxy 25 mqﬂhx}mm%r@aﬂt ylduitgamide 3- met hyi sul f anyl - N- napht hal en- 2-
yl - 3-pyrrolidin-2-yl-propi onam de 1H NWR (270 MHz, CDC13): 8 0.52 - 1.50
(20H, ms 1.951n a%nﬂ@ar(xﬁa'ﬂ‘lﬂerl’ﬂEvan ¢ 1 (tBHltitle &&nE@t;anwZﬁoHt&Hed frbm tRe 95 (3H,

2 1. 7. r3opdRsg ieieion AR %#"335% 85 Cape iy v Gl ) o

HPLC- RT:  3aligamido)]-Boacthbxy-36netbylheptanoic ac1d and 3-methylsulfanyl- N—naphthalen -2

N-[1-({1- SPYT 35‘;’%#(4@% 5%'1%%5,1%84118{31%”' car banoyl - | - net hyl sul fanyl -et hyl) -

pyrrolidin- 0X0-'but yl } - net hyl - car banoyl )
- 2- et hyl - propy1 -2- di net hyl am no- 3- msth&I-butyram de In a simlar man er

to Exanple 1, MR (220 Mt delAdl: il ot hDA EHH mdinl Ofe 2- %ﬂ@gﬁlg’ét? bh(3H
reacti ofg ofg f(ﬁfg‘ (3%45%), 295)(3H; L)Na by ¢ RN Mshmgl(zyﬂi falN-avet A, bhs)20.72 (2H,

val i nam do -3- et hox -5- n

eyl ohes s ety Hiafﬁ? séfﬁﬁﬁﬁ B8 (PSS PIE M D) BRAGRES (270
MHz, CDC13)3.18mth.82 - 1.33 (20H, , 1.60 - 2.00 (15H, m, 2.10 (3H, s),
2.40 - 2.60 (5H m, 2.99 (6H, s), 3 07 (3H, s), 3.32 (3H, s), 3.50 - 3.98
(7H, m, 4.29 (1H, brs), 4.73 (2H, brs), 6.08 (1H, brs), 7.77 (1H, brs).
LC- MS: 682 (M), HPLC RT:

Example 36

15 N-[1-({1-sec-Butyl-4-[2-(2-cyclohexylcarbamoyl-1-methylsulfanyl-ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and N-cyclohexyl-3-methylsulfanyl-3-
pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCls): 8 0.82 — 1.33 (20H, m), 1.60 — 2.00 (15H, m), 2.10 (3H,
s), 2.40 — 2.60 (5H, m), 2.99 (6H, s), 3.07 (3H, s), 3.32 (3H, 5), 3.50 — 3.98 (7H, m), 4.29
(1H, brs), 4.73 (2H, brs), 6.08 (1H, brs), 7.77 (1H, brs). LC-MS: 682 (MH"), HPLC-RT:
25 2.85 min.
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25 2.85 min. 30 WO 03/008378 PCT/ EP02/07931 -60- Exanple 37 N- [ 1- ({ 1
-sec-Butyl-4- [2- (2-1[2- (3,4- dinethoxy-phenyl) - ethyl]

- met hyl - capwanessrg - 1- met hyl sul fanyl -ethyl) -pyrrolidi n- PCTHEPP2/07931

- 2- met hoxy- 4- oxo- but yl } - met hyl - car banoyl ) -2- nethyl - propyl ]

- 2-di met hyl am no- 3-net hyl -butyram de 5 I'Wa simlar manner to Exanple 1,
the title conp und ﬁ obt ai ned fromthe condensati on reaction of

(3R*, 4S*, 5S*) - 4= IRIP i met hyl - L- vaIyI (N- et hyl -

val i nam do)] 3- rret hoxy- 5- net hyl heptanoic acid a d

N-[ 2- (3, 4- di nethbik{iipteerButyl-4- g& F R [R-(3:4- dlmethoxy—phenyl) -ethyl]- methyl—carbamoyl}

- N- et hyl - L 2
D3 s gxggéh% i{ %ﬂé&) gyrﬂs{fdhph aqi]l f'-n?e‘tb{&)afpl %sab%@m ﬁeethyua ogg

m, 2.10 (mthsé)promlbfz dlmztfs'lan(ﬂgpﬂ methY&bSWrifme br s) 2 08 (9H br s) 3 07
(3H, s), 3.31 (3H, s), 3.40 - 4.00 (6H, m, 3.87, 3.85 (6H, 2s), 4.31 (1H
m, 4.73 (2H, llhliasﬂrmlaﬁi mhner o BxAmp{S8H, thenifle coZnﬁduI(dl\lv-hs dbitsihed f:GnNBe 778

M+ HPLC— i 2-12-

E 5. (é 4- di ﬁg? émﬁhreg%} 3n o?f?g’p %g‘ I,%g h%aﬁ\ﬁ(c%m{et}[y} 1Aty P('I{f Xleth%rl 42
met th%i/lsul:; ?ra}yﬂl&mltlb)dl-;-nmthmm'lﬁ meﬂaylhepyan)onacrpbmthy[24(3cﬁxéHwt E@Blt}'}};heglyl) e
- me utyram de In
a S|dm | ar er r%l &&gﬁ%@ﬂdiﬁﬁ%ﬁyﬁpﬁﬁ&c(_)r?gyl\l)‘ll%?d}ﬁnﬁd tai %ed frgm t he

ndensat t f N N- di ly N-net hyl -
AL T Wesat R T D A
N-[ 2- (31t ARk ox Y0 mﬂeraylz)oz-ez by{3H, m), 2.81 (2H, brs), 2.98 (9H, brs), 307 3H s), 3.31

b0 78 © 18 Drsil -0 <%¥fzaﬂ>’3§7¥z&5%ﬁp5ﬁ3{‘f‘%§‘z 1“5%2@%4% 53706

(3H, s), 2.3H, (r12)|,-f7 71 (1H, brsY. LE- mnm(m@)gmmsm 380Mmig3H, s,), 3.31 (3H,
s), 3.35- 3.76 (5H, m, 3.86 (6H, s), 3.92 - 4.10 (1H, m), 4.15 - 4.30
(1H, m, 4.68 - 4.80 (1H, 25 m), 6.40 (1H, brs), 6.72 - 6.81 (3H, m, 7.42
(1H, brs). LG Ms: 764 (MH), HPLC-RT: 2.69 nmin. 30

Example 38

15 N-(1-{[1-sec-Butyl-4-(2-{2-[2-(3,4-dimethoxy-phenyl)-ethylcarbamoyl]-1-
methylsulfanyl-ethyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45%,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and N-[2-(3,4-dimethoxy-phenyl)-
ethyl]-3-methylsulfanyl-3-pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCls): 8 0.78 — 1.15 (18H, m), 1.20 — 1.40 (2H, m), 1.62 — 2.48
(12H, m), 2.06 (3H, s), 2.78 (2H, t, ] = 7.6 Hz), 2.96 (6H, s), 3.01 (3H, 5,), 3.31 (3H, s),
3.35-3.76 (5H, m), 3.86 (6H, s), 3.92 — 4.10 (1H, m), 4.15 — 4.30 (1H, m), 4.68 — 4.80 (1H,
25 m), 6.40 (1H, brs), 6.72 — 6.81 (3H, m), 7.42 (1H, brs). LC-MS: 764 (MH"), HPLC-RT:
2.69 min.
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WD 03/ 008378 PCT/ EP02/ 07931 -61- Exanple 39 N [ 1-({

1-sec-Butyl - 2- met hoxy-4- oxo-4- [2- (1-pentylsulfanyl-2-phenethyl carbanoyl -
et hyl) - pyoroelodssrs- 1-yl ] -butyl }-met hyl - car banoyl ) - 2- met hplCTmPopy1931

-2-di met hyl am no-3- methyl-butyramde 5 I1n a simlar manner to Exanple 1,
the title conpound was obtained fromtheélcondensati on reaction of
(3R*,4S*,5S%)-4-[ N, #égl met hyl - L-val yl - (N-nmet hyl -L- val i nam do) ]

- 3- net hoxy 5- t anoi c aci d and 3-pentyl sul fanyl - N- phenet hyl -
pyrrolidin-2-yl-propionamde. 'H NWVR (270 MHz, CDC13): 8 0.81-1.62 (27H
m, 1.72-2.40 N:PH({1rgec-ButAL-theB®xy-HOoXBH[21() - -pedtyralfange- phdnethyjcartmngsyl{( 6H,

(ot ore) | el gl et o By o e il )
Exanpl e 40 mahylbutyramide

1-[ (1-sec-Butyl - 2- net hoxy- 4- {2-[ 1- (napht hal en- 2-yl sul fanyl) - 2-
phenet hyj car bam@xknﬁlﬁmnm@wmﬂpﬂé N-thé titlé dorfipSuit Wik abtdinB®Ebl thear banoyl ]

to Exanyl e condiilan erd TRAR Ay LTINS S
reaction Ofvalﬁri’dﬁ’ﬁdéﬁ*S-&SS“che}éhS hNﬂMhhpmﬁtoﬁwdc-ld_amh?o-plenty(shl—faimﬂwphéneﬁﬁ)yl -3-

val i nam do I hept anoi ¢ acid and

3 (napht ha)P]e!f{OEg’%I" orPy?I}an?\]l- ‘phenet hyl - 3-pyrrolidin-2-yl - propl onani de.
"H NWR (270 M1z, CDClB 8 0.70-1.20 (18H, r;)H 1.40-2.60 (15H, 2. 77
(2H t, i3 mzl)iNIzIRg(m@@H{z,QDClz) 96 8(131462(;2) 3)3572 940 GpH, B 6o 268 (4H,

4. 3¢y 4.(40 l(nzfi 731h; 90&2}1{6151742975 6¢—IZ|'b 3@2 9533&%94 2450786 LE Mp: 816

l\/i+ 817 (MrH+
I(DCT3 EP02/ 0(7@314 0622‘1 rE)e éHﬂrS) 71577 98 {38 ). T oy, MR R 5.1
min (Waters).
Example 40
15 N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-(naphthalen-2-ylsulfanyl)-2-

phenethylcarbamoyl-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and 3-(naphthalen-2-ylsulfanyl)-N-
phenethyl-3-pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCl3): 6 0.70-1.20 (18H, m), 1.40-2.60 (15H, m), 2.77 (2H, t,
J=5.0Hz), 2.94 (6H, s), 2.96 (3H, s), 3.35 (3H, s), 3.50-3.80 (4H, m), 4.30-4.40 (2H, m),
4.65-4.75 (2H, m), 7.05-7.80 (12H, m). LC-MS: 816 (M), 817 (M+H"), HPLC-RT: 3.90
25 min (Waters).
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N{ 1- [ (1-sec-Butyl-4-{2-

1- (4-fl uoro-benzyl sul fanyl) - 2- phenet hyl car banoyl -et hyl ] -

pyrrol i diwob3phgs7®- met hoxy- 4- oxo- but yl ) - met hyl - car banoy! | PCT/EP02/07931

- 2-net hyl - propyl } - 2- di net hyl am no-3-nmet hyl -butyramde 5 In a sinmlar

manner to Exanple 1, the title conpound-%as obt ai ned fromthe condensati on
reaction of (3E€* 136 55*)-4-[ N, N-di net hyl - L-val yl - ( N- net hyl -

val i nami do)] - 3% ¥ Y- 5- met hyl hept anoi ¢ acid and

3-(4-fluoro-benzyl sul fanyl)-N phenet hyl - 3- pyrrolidin-2-yl-propi onam de. 'H

NVR (270 MHz, NDQLR):se6 Banda- {2-M0(4-Adsio-benzyliulBayl-22phent i caremay]-8tyll - 70

3. 30-4. 90 ng.%e@l i P goh Sy 42%%@ il B 3 1y
LG MS:  798ditnathylaméren-p wmethyl- bu@m@l 3.21 min. Exanple 42 15 N—{
1-[(1-sec-Butyl-4-{2-[1-(furan-2-yl rret hyl sul f anyl ) - 2- phenet hyl car banoyl -

et2 hyl % h-s}oyr rol Irijé Similar Ylahnér traseﬂx*aﬁfpyev A18@désnyp &unﬂﬁbd@)dbtéiﬁécbf%&ﬁ)th&
- n"e y

-2- dipe I ar manner
to Exanpl ec%nCPePP?élotnl rF‘I‘@"Gd’%%J@%ﬁS) g‘tﬁ\&i}&rﬂé MI) af?’i d\]n t| on
r eft_ct io _ndoffal(rﬁfiﬁdé)?y*s -pRthoxf-5- Meﬁhyﬁldpiﬁﬁnh)d acidadaﬁlyg4~ﬂﬁbmbmlsmlfa21@1) -N-
val i nam do eptanoj c acid an
3-(furan- Z%bT%ﬁ%‘gﬂ%@é‘jﬁ% ql\@”%‘ﬁ&ﬁ‘é‘ﬁ] -3 -pyrrolidin-2-yl-propi onam de.
1H NWR (270 MHz , CDC13): 6 0.70-1.20 18H rr%I 1.20-1.90 é)éZH ng
1.90-2.55 (5H, HMMRZZBQM%CHCb)ﬁSQ}%Q)l 20186, o H 32,2041 313-3653.703. 26

(3H s) 5;’1—} ol %s(éﬁ @296@1"1’%)43 @17{3(}?%3@7}3 4074490( aH Iﬁmoo 425
H.
P R §ﬁfi> W?r)r’n’f Wfbr‘@ﬁ” 032\/@%%3}‘)0{3@#@ 7I9§)‘f /9(§ E%H@arrpl e

HPLC-RT: 3
43 N (1-{3P1knimec-Butyl - 2- net hoxy- 4- (2-{ 2-

[ 2- (4- met hoxy- phenyl ) - et hyl car banoyl ] -1- nethyl sul fanyl -et hyl}
-pyrrolidin- |-yl) -4-oxo-butyl] -nethyl-carbanoyl} -2-methyl- propyl)
- 2-di met hyl am no- 3-net hyl - but yram de

Example 42

15 N-{1-[(1-sec-Butyl-4-{2-[1-(furan-2-ylmethylsulfanyl)-2-phenethylcarbamoyl-
ethyl]-pyrrolidin-1-y1}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-propyl}-2-
dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 valinamido)]-3-methoxy-5-methylheptanoic acid and 3-(furan-2-ylmethylsulfanyl)-N-
phenethyl-3-pyrrolidin-2-yl-propionamide. '

'H NMR (270 MHz, CDCl;): § 0.70-1.20 (18H, m), 1.20-1.90 (12H, m), 1.90-2.55
(5H, m), 2.82 (2H, t, 6.9Hz), 2.96 (6H, s), 3.08 (3H, s), 3.26 (3H, s), 3.31-3.84 (4H, m),
4.05-4.27 (2H, m), 4.62-4.74 (2H, m), 6.18-6.55 (3H, m), 7.19-7.31 (5H, m). LC-MS: 770
25 (M%), 771 (M+H™), HPLC-RT: 3.42 min (Waters).
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51n a simlar manner to Exanple 1, the title conpound was obtained from
the condensation reaction of (3R*,4S*,5S%) -4- [N Ndinethyl-L-valyl-

( N- met hylwb-03med37$ram do) | - 3- net hoxy- 5- met hyl hept anoi ¢ aci &CarrPod7931

[ 2- (4- et hoxy-phenyl)-ethyl]-3- nethylsul fanyl- 3
-pyrrolidin-2-yl-propionanmide. 'H NWVR (220 MHz, CDC13): 8 0.70-1.20 (18H,
m, 1.20-1.90 (12H, n‘% 2.07 (3H, s), 10230270(3H t, J=7.3 Hz), 2.95
(6H, s), 3.01 ’sqmps 3.30 (3H, s), 3.40-3.70 (4H, m, 3.78 (3H, s),
400430(2Hn)475(2Hrr)682(2HdJ86Hz)711 (2H, d,
J=8.6Hz). LG NE1-{{34ed-Bllyl-27:BthokfriH(R; (2HPRL@-methogy-ghemil hethpeabpmeyli- 15

AR S R s v ‘E‘iﬁflg?ﬁoﬂdl harfif- 4”&{01%%13'%& AfLcafbdtofifta Ancthyl-

t hi adi azol rro

| -yl } - 4- oxprdpyt)yd-Himes ﬁymlmaﬁﬁa yirhutyantigde hyl - pr opyI }

- 2-di et hyl am no- 3- net hyl - butyram de In a simlar manner to Exanple 1, the
title cgnpoundiyas flt alaaae: Hradphel, teomitedeaidund waabtdied fedm the

fiwnefﬁ”;xi’?%%c}%m@pﬁe%%t Hge Sﬁé@ﬁl&%ﬁ'ﬁﬁv&m APFREBIRER ol ooy

N-(4- [1, 2vzﬁ]nahﬂd@)qh3aﬁﬁth04cy55 nb&ﬁﬂyeb)mprml&mﬂmldé- 4]1hbthlh® pleerg)Mtayl] 3-

CDC13) 8 0. H , 2.10 (3H, s), 2.30-2.70
(3H, ), (1 an%‘) P@’rﬁlirglf" 'l%rogiog‘g?i (3H 3.54((2H, S?r), 3.70- 4. 20
(2H, rr), 430480(4H , 7.43 (2H d, J79Hz

ﬁ@a?l' 98&3@4, d, J=7. 9Hz),
8.69 (1H, d, J45NMRAP70 M2, CDME:): & 90(INKO) (18HT7m)( 0 (Lpdenie-07A35 shi n.
fg }’\? gr;z{n 29]%%7%87(}; '%'30%/3%?)3%9 &4 s) @m@fp Ivéslb;{mls) §.48-31R-(4H, m), 3. |78d

- ol 1 dI n-
TS L AR R AN 442%@5@?9185‘2%% 6B b gyl b

propyl} -21dinstmd @nhness3aethy Hing- Rﬂ‘azresiﬁnﬁ In a sinilar manner to
Exanple 1, the title conpound was obtained fromt he condensati on reaction

of (3R*,4S*,5S*)-4-[ N, N-di et hyl -L-val yl -(N-nmet hyl -L- val i nam do) ]
- 3- met hoxy- 5- et hyl hept anoi ¢ acid and N-(1-benzyl - pi peridin-4-yl) - 3-

Example 44

15 N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-methylsulfanyl-2-(4-[1,2,3]thiadiazol-4-yl-
benzylcarbamoyl)-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compound was obtained from the
condensation reaction of (3R*,45*%,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20  valinamido)]-3-methoxy-5-methylheptanoic acid and 3-methylsulfanyl-3-pyrrolidin-2-yl-
N-(4-[1,2,3]thiadiazol-4-yl-benzyl)-propionamide.

'H NMR (270 MHz, CDCls): § 0.70-1.10 (18H, m), 1.20-2.00 (12H, m), 2.10 (3H, s),
2.30-2.70 (3H, m), 2.95 (6H, s), 3.01 (3H, s), 3.31 (3H, 5), 3.54 (2H, m), 3.70-4.20 (2H, m),
4.30-4.80 (4H, m), 7.43 (2H, d, J=7.9Hz), 7.98 (2H, d, J=7.9Hz), 8.69 (1H, d, J=5.3 Hz).
25  LC-MS: 774 (M), 775 (M+H"), HPLC-RT: 2.92 min.
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met hyl sul fanyl -3 -pyrrolidin-2-yl-propionamde. 1H NVR (270 MHz, CDC13): S
0.70-1.20 (22H, m, 1.70-2.80 (15H, m, 2.06 (3H, s), 10 2.96 (9H, s),

3. 33 (3Hwe)3/088349-4. 05 (6H, m, 4.20-4.40 (5H, m, 4.70 PEHEPbr/EP31 7. 44
(5H, m. LC—I\/S 773 (Mt), HPLC-RT: 2.33 min. Exanple 46 N [1-(f
1-sec-Butyl - 4- [2 (1- net hanesul fi nyl - 2-pgHenet hyl car banoyl - et hyl ) - 15
pyrrolidin- g | }

- 2- met hoxy- 4- ﬁ} nmet hyl - car banoyl ) - 2- net hyl - propyl ] - 2-

di et hyl am no- 3- et hyI - butyram de Preparation of

2- (et hanesul f Nafi+H2-{pHar@tBepdariperidini4-drarpampop)dropthylsplbanyl-edgtlboxyl i ¢
acid tert- gt{#%‘] du?slt 1R %uﬁﬁl bl aﬁglélu&i Olﬂ.ltﬁ’l?-methyl -carbamoyl]-2- meth 1-

2- (et hane %/ henet I car 20" pyrrolidi ne- car boxylic
aci d tert - puapyll- dm@qrt rlerznrmg -rpethy) %F}l $n CH2C12 (2 m) wad added nCPBA
(30 ng, 0.174 mmol) at 00. After being stirred at 00 for 1lhr, the m xture
was quenched V\lr{ bs1hfﬂaNﬁQﬁ|ﬂék to BinipheCT, el tivld dorfyeidind, wdA/@bhﬁldecNﬁdxh tlsat ur at ed

NaCl Cod .
S 8 Rl v fEr b A R ?éﬁef%% yl.po rest due
2- (net hanesa,lirfami&é)- &pﬁdmyrﬁymﬁjyﬂ&ptaylbfc a2t adiy{(]-benzyl-piperidin-4-yl)-3-

DY RS TRRD b h%ﬁeﬁfﬁfg{% ﬁ%“t T 261,59 35( zﬁl%m RN
(6H, 2. 47 2.83(2H, t, '
3.35-3 rr) . 70( 3H, %,1 Nrgﬁ%(gz@rvggz( gqcm; S o 79 19231 @%&15@4 797)2 807(1515 1;3 %qﬂ ,s,}
LC-MS: 409, ok sﬂ’b@(éﬂ %23 zﬁﬁmsrldmrhg Adot4 80 (SHIRANAGOWRE, bR),F.4eEH,n a

manner anal gous to 30 through t he condensation of
(3R, 45, 58¥) LR Wdﬁr@t 9&%&?&?@% met hyl -

val i nam do)] 3- et hoxy- 5- net hyl hept anoi ¢ aci d and 3- et hanesul fi nyl

- N- phenet hyl -3- pyrrolidin-2-yl-propi onam de. WO 03/008378 PCT/ EP02/ 07931
-65 "H NWR (270 MHz, CDC13): S 0.65-1.09 (15H, m, 1.12 (3H, d, J=6.0 Hz),
1.27-2.72 (15% a%le .53 (3H, s), 2.82 (2H, t, J=6.9 Hz), 2.94 (6H, s),
3.03 (3H, s,), % (Hs)325 3.65 (4H, m), 3.70-4.05 (1H ),

4.30-4.50 (1H, , 60-4. 85 (2H, 6. 95-7.37 (5H,
HPLC- RT: 2( 50 M- ({1 sec-Butyl-4- f2 (1- mrgchanesulﬁnyl 2- phe(nethylcarbamoyFetl}-/xsl) 720 (M),

15 pyrrohdm—l-yl]-2—methoxy—4—oxo-butyl} -methyl-carbamoyl)-2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide

Preparation of 2-(methanesulfinyl-2-phenethylcarbamoyl-ethyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester

To a stirred solution of 2-(methanesulfanyl-2-phenethylcarbamoyl-ethyl)-

20 pyrrolidine-1-carboxylic acid fert-butyl ester (62 mg, 0.158 mmol) in CH,Clz (2 ml) wad
added mCPBA (30 mg, 0.174 mmol) at 00. After being stirred at 00 for 1hr, the mixture
was quenched with 1N NaOHagq., extracted with AcOEt, washed with saturated NaClaq.,
dried (MgSO,) and concentrated in vacuo. The resulting residue was purified by
preparative TLC (CH;Cl;MeOH=95:5) to give 2-(methanesulfinyl-2-phenethylcarbamoyl-

25  ethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (39 mg, 61%) as colorless oil.

'H NMR (270 MHz, CDCls): § 1.46(9H, s), 1.20-1.39(2H, m), 1.62-2.40 (6H, m),
2.47(3H, s), 2.83(2H, t, ]=6.9 Hz), 3.13-3.33(1H, m), 3.35-3.70(3H, m), 3.75-3.95(1H, m),
3.95-4.15(1H, m), 7.10-7.38(5H, m). LC-MS: 409 (MH"), HPLC-RT: 2.99 min.

The title compound was obtained in a manner analogous to that of Example 1
30 through the condensation of (3R*,45%,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
A valinamido)]—3-methoxy-S-methylﬁeptanoic acid and 3-methanesulfinyl -N-phenethyl-3-
pyrrolidin-2-yl-propionamide.



5 Exanple 47 N [ 1- ({ 1-sec-Butyl-4- [2- (1

- met hanesul f onyl - 2- phenet hyl car banoyl -ethyl )- pyrrolidin- |-yl]

- 2- met hoxwoaspess7dut yl } - met hyl - car banoyl ) - 2- met hyl - pr opyl PCTAP02/07931

di et hyl am no- 3- net hyl - but yram de 10 Preparati on of 2-

(et hanesul f onyl - 2- phenet hyl car banoyl - et®y1 ) - pyrrolidi ne- 1- carboxylic
acid tert-butyl r t _

2- (et hanesulf ;T/\ﬁ\dg 6%@@%@%‘5 §r‘§§Tul @Oﬁéﬁm)pﬁx%i’f E)%HddrlueégHzgr 207x§ll7%c
aci d tert - bidiimea58r(3H1902. ﬂ@(ZI@,t:BE% i), R.HMA6BHICA.03 (H ), 388 (BHo0ed2HCPBA
(286 ny, i t £ 15
was quenchgggxmnﬁl’l\?o 6@3 4‘%}32%'{%@%?4@4?9%}?}% éﬁﬁﬁ’ég}ﬂr“gt ed
NaCl aq., HErM& XW)) & Q:Bﬁc%ﬁ@?né@ed in vacuo. The resulting residue
was purified with preparative TLC (n-Hex: AcCEt=1:3) to give

2- (et hgnesul f onyl - 2- phenet hyl car banoyl - et hyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester (140 ng, quant) as colorless oil. "H NWVR (270 WHz,
CDC13): 8 1.44 1s 1.65-2.80 (6H, m, 2.82(2H, t, J=6.9 Hz), 20
2.90(3H, s), 6‘6*‘ 68 (5H, m), 420440(1H m), 5.40-5. 74(1H, m,
7.05-7.40(5H, n) LC- MVB: 425 (M#), HPLGRT: 3.45 mn. The title conpound
was obt ai ned i N-H-hireeButyrid-Bybusetianetdfonpt 2-Bhemphdcarbambpyletiyh) -t he

SEP?ﬁQ?naEL??' %ﬁdlﬁgﬁ?@x%eﬁ’é "ﬁ"‘%’%’?&’@?@. B O TR

- N- phenet hyiimg 215%199 Wlm £ opi onam de. 'H NVR (270 MHz, CDCl13): S
0.65-1.09 (15H, ), 114(3H d, J=6.3 Hz), 1.25-2.85 (17H M., 2.94 (6H,

Z ) ,252( iﬁl;l) (3H, ®9je gg?adrtﬁ)gloc(f@k(ﬁlﬁhénesg o'ggl g%n??dc&#fﬁoﬁc&%m%rgn?m;00_
Lo KT 2 PO s Bbaa7a PCT RROSS 07981 - 66, Exanple 48 N- [

1- ({ 1-sec-Butyl-2-nethoxy-4- [2-(1-nethylsulfanyl-
To a stirred solution of 2-(methanesulfanyl-2- phenethylcarbamoyl-ethyl)

pyrrolidine- 1-carboxylic acid tert-butyl ester (130 mg, 0.331 mmol) in CH,Cl; (4 m) wad
added mCPBA (286 mg, 1.66 mmol) 0° C. After being stirred at RT for 2hr, the mixture
15 was quenched with 1N NaOHagq., extracted with AcOEt, washed with saturated NaClaq.,
dried (MgSOy4) and concentrated in vacuo. The resulting residue was purified with
preparative TLC (n-Hex:AcOEt=1:3) to give 2-(methanesulfonyl-2-phenethylcarbamoyl-
ethyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (140 mg, quant) as colorless oil.

'H NMR (270 MHz, CDCl5): 8 1.44(9H, s), 1.65-2.80 (6H, m), 2.82(2H, t, ]=6.9 Hz),
20 2.90(3H, s), 3.00-4.00 (5H, m), 4.20-4.40(1H, m), 5.40-5.74(1H, m), 7.05-7.40(5H, m).
LC-MS: 425 (MH"), HPLC-RT: 3.45 min.

The title compound was obtained in a manner analogous to that of Example 1
through the condensation of (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
valinamido)]-3-methoxy-5-methylheptanoic acid and 3-methanesulfonyl -N-phenethyl-3-

25  pyrrolidin-2-yl-propionamide.

'H NMR (270 MHz, CDCl3): § 0.65-1.09 (15H, m), 1.14 (3H, d, J=6.3 Hz), 1.25-2.85
(17H, m), 2.94 (6H, s), 2.96 (3H, s), 2.99 (3H, s,), 3.30 (3H, ), 3.25-3.92 (5H, m), 4.00-
4.25 (1H, m), 4.50-4.80 (2H, m), 7.05-7.38 (5H, m). LC-MS: 736 (MH"), HPLC-RT: 2.67

min.
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phenet hyl car banoyl et hyl ) pyrrolidin-1-yl]

- 4- oxo- butyl } - net hyl - car banoyl ) - 2- net hyl - propyl] -3

- met hyl - 2wo@Blgd3asn no- but yram de 5 To a stirred sol uti on ®@CTAP0E/A7931

- met hyl sul f anyl - 2- phenet hyl car banoyl -eth pyrrolidine-I-carboxylic acid
tert-butyl ester (1.15 g, 2.93 mmol) in \éﬁ-IZCIZ (3 M) was added TFA at O
C. After being St'r%ﬁ% at 0O Cfor 30 min, the mxture was evaporated in
vacuo to give - sul f anyl - N- phenet hyI -3-pyrrolidin-2-yl-propi onanm de
TFA salt as a crude oil (1.87 g), which was used without further
purification i N-{ hé{ Insex tBusyleh nfeTney 40 2d{ lantethybotferd-2ner e separ abl e by

preparati V ﬂ(x\yléﬁﬂﬁﬂ‘lg?et g@?y&gﬁﬁn 1 l}’-@%ﬂxo BB &R caBRENY-2 &Ry TFA) | -

To a sti rr ut1on

[ N- benzy! oWb N Frstetilarping abtwr-aml e

(N-net hyl - L-val i nam do)] 3- et hoxy- 5- net hyl heptanoic acid (1.12g, 2.05
mol ) which wag andt@ﬂdrsaﬂlt@ﬁ@ﬁlzdllngeﬁh glstilbnyl- ]Z-tpell’eﬁéth{'learbeﬁlbsbldethyl)

St hyl SuPFERYER R R AL R %sifr]ﬁ?l‘?) 28 BRSNS AECH T (1. a1

g, 2.05 mutiedBEARNEC.dtfE being s@iRCa° CYonB) mm,rthe adxtade was evaporated in

d| I sopropyl B r (511
. 2 67 O Bt ety RN oD ﬁp@*’%@wwﬁ el Gﬁﬂl“é“r afag

stirred at Crl&ﬁmll (tlegrﬁgér‘ahlahé’% pyed v thout ﬁ%rﬂé?rmlkl Eﬁt@f%ﬁi evapder{Eee i n vacuo
and dri g M?e'iecﬁné&@%f%e £aBR by Y@paratwe HPLC (column: ODS-80Ts, eluent: 79/21 H,0O
{1-[1-({1-sec: but A xy 4- nmet hyl sul f anyl - 2- phenet hyl car banoyl -
thyl) - pyr i Ee nOOWLF )4~ oxo- but yI } - met hyl - car banoyl )
- 2-nmet hyl - propyl car banoyl ] -2-nethyl - propyl}-nethyl-carbam c acid benzyl
ester ( 2.19 g)I‘o%stﬁredrsbﬁﬁloﬁidf(?)WSﬂSSV\ps BBbdmzyﬁokjmarhonyI-N—hhﬁwyl—L-valyl-

f‘i”[fli ?{atl' gglcr'ngt}{ ﬁi-x?ﬁ)‘t 7 O§E3 P%éﬁ%' r{tﬁgpg& #‘6&8{1 %%205 mmol) which
phenet hyl ca*rab@mp}redeﬂcngﬂd}ngjgbrthohﬁeehtnrelm«;thjld acmybm B}lﬂnﬁ(l@m 1W04r Yoyl ) - 2
" et hyl pr@gy)l Ardiaemels mgm%ﬁf?&féﬂ N B eth tgwionfa@ﬁ l@aynpqo chémirenzyl

ester t al ne above‘in_t was added
Pd( OH) 2 on self bdhe: (% mpwlipbigingd ghovep &H;Sh(% EﬁbWFrétagfi%d and then the
m Xt ure Wasiiig&bro éﬂ@ﬁl&laﬂﬁn@(mﬁm&(ﬁs 1B WHEl ﬂl@noﬁ‘ﬁdrbﬂﬁdna&ad (BIMmg, 2.67

and 30 whsietton bR Hseerore (41b 7t €52 il g AR rameGbRRationht  ©

and 30 wasHeHOR
concent r at eemperauae fir 16tho, thewnsixtune was exdpogiet it Vadib ag)i drwﬂumldemamcpumtbi ed

by P epas athus HELG (oo uns <R PATS (1 ShitibieAfl-4-phdh i R 8RNkt - 05%

pyrrolidin-1-yl]-4-oxo- butyl} methyl-carbamoyl)-2-methyl-propylcarbamoyl]-2-methyl-

propyl}-methyl-carbamic acid benzyl ester ( 2.19 g) as a crude oil, which was used without
further purification in the next step.

To a stirred solution of {1-[1-({1-sec-butyl-2-methoxy-4-[2-(1-methylsulfanyl-2-

25 phenethylcarbamoyl-ethyl)-pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-
propylcarbamoyl]-2-methyl-propyl}-methyl-carbamic acid benzyl ester (1.1 g) obtained
above in tBuOH (36 ml) and H,0 (4 ml) was added Pd(OH); on carbon (ca. 20 wt%, 1 g)
at room temperature and then the mixture was set under H, atmosphere. After being
stirred at room temperature for 14 hr, the mixture was filtrated through a pad of celite and

30 washed with MeOH. The filtrate and washings were combined and concentrated in vacuo
to give the crude gum (1.01 g), which was purified by preparative HPLC (column: ODS-
80Ts, eluent: 57 / 43 H,0O : CH3CN / 0.05% TFA). The appropriate fractions were
lyophilized to obtain the title compound as a white amorphous powder (388 mg, 47%).

'H NMR (270 MHz, CDCls): & 0.81 (3H, t, J=6.93 Hz), 0.85-1.13(15H, m), 1.22-
35 1.42(2H, m), 1.51-2.18(10H, m), 2.02(3H, s), 2.2-2.49(3H, m), 2.71(3H, s), 2.81(2H, t,
J=6.6 Hz), 2.92(3H, 5), 3.29(3H, s), 3.33-3.95(4H, m), 4.02-4.16(1H, m), 4.16-4.32(1H,



| yophilized to obtain the title conpound as a white anorphous powder (388
ng, 47%. 'H NVR (270 MHz, CDC13): 8 0.81 (3H, t, J=6.93 Hz),

0. 85- 1. 13y09Bioossys 1.22- 35 1.42(2H, m), 1.51-2.18(10H, nmMPCTEPOR(DBBL S),
2.2-2.49(3H, m, 2.71(3H, s), 2.81(2H, t, J=6.6 Hz), 2.92(3H, s), 3.29(3H,
s), 3.33-3.95(4H, m), 4.02-4.16(1H, m), "9 -16-4.32(1H WO 03/ 008378

SR N T e

fol | owi ng ¢HebRAA2.76 BXan®-Bod8r)53) were obtained in a manner anal ogous to
5 that of Exanple 48. Exanple 49 N- [ 1-({ 1-sec-Butyl-4-

[ 2- (1- et hyl sul fanyl - 2- phenet hyl car banoyl - et hyl ) -pyrrolidin-1- yl]

- 2- met hoxy- 4- oxo- butyl } -nethyl-carbanmoyl) -2-nmethyl-propyl] -3-methyl-2 10
met hyl am no-butyram de In a sinlar nner_to Ex le 48, the title
corrp)c/)und was ot’ﬁ[xafq%wi@g QPP r(E’FﬁmWI?ISﬂ?‘,SZBW?@ @Hgd in 2 manner analogous to

[ N- benzy oxy.gaf boibleMsnet hyl - L-val yl - (N-met hyl - L-val i nam do) ] -3-

met hoxy- 5- met hyl hept anoi ¢ acid and

3- et hyl sul fanyl - N- phenet hyl - 3-pyrrolidin-2-yl- propionamde. 15 'H NWR (270
MHz, CDC13): S 0.68-1.10 (18H, m, 1.16 (3H, t, J=7.3Hz), 1.20-1.42 (2H,
m, 1.55-2.18 (10H, m, 2.18-2.60(3H, m, 2.49 (2H, t, J=7.2Hz), 2.71 (3H,
s), 2.83 (2H, Exgmplegt9OHz), 3.03 (3H, s), 3.29.(3H, s), 3.20-3.78(4H, m,
3.97-4.12 (1H, m, 4.12- 4.28(1H, m, 4.65-4.90 (2H, n), 7.08-7.32 (5H, n).

LC- M5: 704 (VHR.{1 AL G Bhity124-8X (1-Biblsulfifyl-S5RRh th# a4 816 - 8thPY-pyrrolidih=- 1 {

1-sec-Butyl -2- ne{[ hg!;y- 21: o{)(’)- Allﬁ %_1 5?phg!r1l?%l %a?%gnoy?ilw | - 51@ Py

phenyl sul f &Hy?-meathgAyy4-gye-byillamsthyl-cqpbpmoyl)-2-methyl-propyl]-3-methyl-2-

- but yl } rgretpiethyle@idabeiykamide et hyl - propyl] - 3-

met hyl - 2- net hyl am no-butyram de 25 In a simlar manner to Exanple 48, the

title conpound.was. obt ai ned starti rom..( 3R* * o )1 4- .

[ N-benzyl oxyca#%&ﬁwl?ﬁ{k%%ﬁq AR qg?é’(ﬁitﬁ%{ﬁ’ﬁ E(ﬁl-%\fla ?ﬁrﬁ}g}r@a%d)sﬁrtly §fr om
(3R*,45*,55*)-4-[N-benzyloxycarbonyl-N-methyl-L-valyl-(N-methyl-L-valinamido)]-3-
methoxy-5-methylheptanoic acid and 3-ethylsulfanyl-N-phenethyl-3-pyrrolidin-2-yl-

propionamide.

15 'H NMR (270 MHz, CDCl): 8 0.68-1.10 (18H, m), 1.16 (3H, t, J=7.3Hz), 1.20-1.42
(2H, m), 1.55-2.18 (10H, m), 2.18-2.60(3H, m), 2.49 (2H, t, J=7.2Hz), 2.71 (3H, s), 2.83
(2H, t, J=6.9Hz), 3.03 (3H, s), 3.29 (3H, s), 3.20-3.78(4H, m), 3.97-4.12 (1H, m), 4.12-
4.28(1H, m), 4.65-4.90 (2H, m), 7.08-7.32 (5H, m). LC-MS: 704 (MH*), HPLC-RT: 2.87

min. (R-isomer)
20
Example 50

N-[1-({1-sec-Butyl-2-methoxy-4-oxo-4-[2-(2-phenethylcarbamoyl-1-
phenylsulfanyl-ethyl)-pyrrolidin-1-yl]-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-
methyl-2-methylamino-butyramide

25 In a similar manner to Example 48, the title compound was obtained starting from
(3R*,45*,55*)-4-[N-benzyloxycarbonyl-N-methyl-L-valyl-(N-methyl-L-valinamido)]-3-
methoxy-5-methylheptanoic acid and N-phenethyl-3-phenylsulfanyl-3-pyrrolidin-2-yl-

propionamide.

'H NMR (270 MHz, CDCl3): 8 0.65-1.15 (18H, m), 1.18-2.58 (15H, m), 2.71 (3H, s),
30 2.60-2.85 (2H, m), 3.03 (3H, 5), 3.21 (3H, s), 3.22-3.95 (4H, m), 3.98-4.42 (2H, m), 4.50-
4.85 (2H, m), 7.05-7.42 (10H, m). LC-MS: 752 (MH"), HPLC-RT: 3.08 min. (R-isomer)



met hoxy- 5- met hyl hept anoi ¢ acid and

N- phenet hyl - 3- phenyl sul fanyl - 3-pyrrol i di n-2-yl - propi onam de. 1H NVR (270
MHz, CDCIP:038083765-1.15 (18H, m), 1.18-2. 58 (15H, m, 2. PCT(EPBR/O®3T 30
2.60-2.85 (2H, m, 3.03 (3H, s), 3.21 (3H 3.22-3.95 (4H, m, 3.98-4.42

(2H, m, 4.50- 4.85 (2H, m, 7.05-7.42 (% . LC-Ms: 752 (MH), HPLC RT:
3.08 mn. (R—isoner) WO 03/ 008378 PCT/EP02/07931 -68- Exanple 51 N- [ 1-({
1-sec-Butyl - 4- [2 (1-tert-butyl sul fanyl - 2- phenet hyl car banoyl - et hyl ) -
pyrrolidin-

- 2- met hoxy- 4- o%lgamphe)‘iﬂ} met hyl - car banoyl ) - 2- met hyl - propyl] -3-nethyl- 5
2-met hyl am no-butyramde In a simlar manner to Exanple 48, the title

cmzoundl was ORL . alq%émmunp fi- &B{bei Rilfél—ﬁ 25p$*ehe lcarbamoyl- ethyl)
Lret hggiy SO%MEP XY%;%O{DG%QXC}' 4 gb&ltyl - etg)glt ca¥bam0}>ﬁ- -mgtﬁlyldpl)oplil -3° methyl-

3-tert-hut ylrﬁethglaﬂmho Duphenrichy! - 3- pyrrol i din-2-yl- propionam de. 10 1H NWR
(270 MHz, CDC13): S 0.65-1.40 (18H, m), 1.25 (9H, s), 1.50-2.65 (15H ),

0 23 o ashy Ty dRptle bl o Pt {% it Bbv%?%ﬁ “a??h"ﬁﬁ ds@i@% M
(VHH) HPLGWS*:§S?B4TfN’tbenZQ’1QX}’C@dImW J-Nemethykdpralyl g tl{YHﬂ(ajhnamldO) -3-
1-sec-Butyly¢ y?xgy% tﬁﬁﬁ%’cﬁﬂﬁfé 4l iﬁé‘y-kergbﬁﬂ@éﬁ%ﬁ')ﬂlN%lé ?’ILS -8 iylidin-2-yl-

pyrrolidin- oxo0- butyl} -nethyl*-carbanoyl)

- 2- met hyl - pFIp9Rqm idg. net hyI 2-met hyl am no-butyram de In a simlar manner
to Exanple 48, the title conpound was obtained starting from 20

(3R*, 4Sfo 5S*) - 4H NMR (270 MHz, CDCl): § 0.65-1.40 (18H, m), 1.25 (9H, s), 1.50-2.65 (15H, m),

e Lo B ] by o i o

met hoxy- 5

3- i sopr opy I(2H) fxy60- NP iRk stnhy.0037.4§ £ T i HiLE-MSy 732 GBH), SHRIG-8d; 3. 2B mNpR

(270 MHz, %)%10% )6 0.81(3H, t, 6.92 Hz), 0.88-1.11(15H, n), 1.11- 1.45(8H,
. 1.50-2 B m, 2.21-2.60(3H n), 2.71(3H, s), 2.84(3H t, J=6.93

Hz) 25 3.03(3H, s) 3.32(3H, s), 3.39-3.78(4H, m), 3.93-4.29(2H, ),

4.63-4.90(2H, ). 6.70(1H,

15 Example 52

N-[1-({1-sec-Butyl-4-[2-(1-isopropylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-methyl-
2-methylamino-butyramide

In a similar manner to Example 48, the title compound was obtained starting from
20  (3R*,48*,55%)-4-[N-benzyloxycarbonyl-N-methyl-L-valyl-(N-methyl-L-valinamido)]-3-
methoxy-5-methylheptanoic acid and 3-isopropylsulfanyl-N-phenethyl-3-pyrrolidin-2-yl-

propionamide.

'H NMR (270 MHz, CDCls): 8 0.81(3H, t, 6.92 Hz), 0.88-1.11(15H, m), 1.11-
1.45(8H, m), 1.50-2.21(11H, m), 2.21-2.60(3H, m), 2.71(3H, s), 2.84(3H, t, ]=6.93 Hz),
25  3.03(3H, s), 3.32(3H, s), 3.39-3.78(4H, m), 3.93-4.29(2H, m), 4.63-4.90(2H, m), 6.70(1H,
brs), 7.07-7.36(5H, m), 7.64(1H, brs). LC-MS: 718 (MH"), HPLC-RT: 2.97 min. (R-

isomer)
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brs), 7.07-7.36(5H, n), 7.64(1H, brs). LC-Ms: 718 (M), HPLC-RT: 2.97 min.
(R isoner) 30 WO 03/008378 PCT/ EP02/ 07931 -69- Example 53 N-{ 1- |

(1- sec- Buwplo3/Besses hoxy- 4- oxo- 4-{2- [ 2- phenet hyl car banmoyl - PCT(EPo2e19BY | -
propane-2-sul fonyl) -ethyl] -pyrrolidin-1-yl}-butyl)-nethyl-carbanoyl ]

- 2- et hyl - propyl} 3- et hyl - 2- met hyl am n69butyram de 5 1n a simlar manner
to Exanpl e 48, i | e conpound was obtained starting from

(3R*, 45*  55*) nzyl oxycar bonyl - N- net hyl - L-val yl -

(N- et hyI L- vaI i nam do) ] -3- methoxy- 5-nethyl heptanoic acid and

3- (2- net hyl - pr dﬁéhé(ﬂsaﬁﬁﬂﬂ&-memxwh%nmﬂy{ﬁ-[3-phenethy1carbamoyl-1 -(2-methyl-

A o T S R e R i G

m), 2. 71( 3R methyl-2-m zllanmltloby%arg@ﬂz) 2.92(3H, s), 3.10-3.76(4H m,
3.29(3H, s), 3.85-4.41(2H, n), 4.52-4.90(2H, m, 6.41(1H brs), 7.00-

E;(?’G( |5H1 55? 7.18 A (ihtlarbhsoner kS EMBapld 88, thdtittd corbbéadias cbtShedittirtingRdraoner )
anpl e

N-[1-({1- s4dRits WS a4 BY-pensrpmespRenil R th - ke hstip Hamalinemiden 3
pyrrolidi n-rﬂethbyky Sanﬂhylhep@méﬁe acid ahd By([R}mathyhptopeae-Besulfphjl)-N-pleresiyd3r opyl |

-3-methyl - 2- methyl g)r t m de To a stirred solutlon of
{1-[1- ({1- Bt #%'glpn@i HSpids, [ 2- (1- mathylsulfanyl

phenet hyl car ba I -et hyl) rroI i di n-1-
s oxo- but yl } - q‘n{;ﬁ/NMR@épMﬁ‘é lycmmmgkl =693 Hz), 0.85-117(15H, m), 1.17-

pr opyl <ag|<;2 tg@(%ﬂ{m 2@13{}% @r @@ylz}sB Qam S, 279 dee,ozeybsxq@t 292381,35
L ar e 05 TR 2 e A g G,

terrper at ur &) 3887
was quencherBapHMmIN. NOH, HAD. Iid- MS 764<(MBED PVE-RT: ABDkhin. (Rrisbagrv t h H20,
dried (MgSOX) and concentrated in vacuo to give 1-sec-butyl-2-nethoxy-4-

[ 2- (1- met hyl sul f onyl - 2- phenet hyl car banoyl -ethyl) 25 pyrrolidin-

| -yl]-4-o0xo0-butyl}-nmethyl-carbanoyl)-2-mnet hyl - propyl car banoyl ] - 2- net hyl -
propyl }-nmet hyl - carbam ¢ acid benzyl ester (311 ng) as a crude oil, which
was used wit hodixample 54

15 N-[1-({1-sec-Butyl-4-[2-( 1-methanesulfonyl-2-phenethylcarbaﬁoyl— ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-methyl-
2-methylamino-butyramide

To a stirred solution of {1-[1-({1-sec-butyl-2-methoxy-4-[2-(1-methylsulfanyl-2-

phenethylcarbamoyl-ethyl)-pyrrolidin-1-yl}-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-

20 propylcarbamoyl]-2-methyl-propyl}-methyl-carbamic acid benzyl ester (0.35 g) in CH,Cl,
(3 ml) wad added mCPBA (80%: 356 mg, 1.65 mmol) at room temperature. After being
stirred at room temperature for 4hr, the mixture was quenched with 5N NaOH (10 ml),
extracted with AcOEt, washed with H,O, dried (MgSO4) and concentrated in vacuo to give
{1-[1-({1-sec-butyl-2-methoxy-4-[2-(1-methylsulfonyl-2-phenethylcarbamoyl-ethyl)-

25  pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propylcarbamoyl] -2-methyl-
propyl}-methyl-carbamic acid benzyl ester (311 mg) as a crude oil, which was used without

further purification in the next step.

To a stirred solution of the crude {1-[1-({1-sec-butyl-2-methoxy-4-[2-(1-
methylsulfonyl-2-phenethylcarbamoyl-ethyl)-pyrrolidin-1-yl]-4-oxo-butyl}-methyl-

30 carbamoyl)-2-methyl-propylcarbamoyl]-2-methyl-propyl}-methyl-carbamic acid benzyl
ester (311 mg) obtained above in tBuOH (9 ml) and H,O (1 ml) was added Pd(OH), on
carbon(ca. 20 wt%, 1 g) at room temperature and then the mixture was set under H
atmosphere. After being stirred at room temperature for 13.5 hr, the mixture was filtrated
through a pad of celite and washed with MeOH. The filtrate and washings were combined



further purification in the next step. To a stirred solution of the crude
{1-11-({1-sec-butyl-2-nmethoxy-4-[2-(1- nethylsul fonyl-2 -phenethylcarb
anoyl - et wwb)3omgrs ol i din- | -yl] -4-oxo-butyl } -nethyl 3®@CT/EP02/07931

car banoyl ) - 2- et hyl - pr opyl car banoyl ] - 2- net hyl - propyl } - net hyl - carbam ¢ acid
benzyl ester (311 ng) obt ai ned above in7Q BuO—l (9 M) and H20 (1 m) was

added Pd(OH) 2 on carbon(ca. 20 % omte rat ure.a then the
mi xture wadl&ERncERgaied ppvacye Fﬁ)%‘%m%’reém (2t§ r‘%aﬁ pyific ‘gg

t enper at ur prefp@fauiza}fpmccoluhm mes 80'Es, elasnt: 40/60&12@1 Cfﬂmmwgms% TRA). Bhecelite

d washed_ wi f 08378
T/ EPoa) 0RRIPTE R it ot PP AL SR o R e g M n ARV ARl 00

nmg), whi chpemder (60 frige 8%y prepar ative HPLC (colum: ODS-80Ts, eluent:
40/ 30 H2O : CH3CN / 0.05% TFA). The appropriate fractions were |yophilized

}\Iﬁ/Rgi(\Z/%t he ti tI'i?\IMR”@WNﬁ—IZa@UC N5 hoaATDI(PARLS), 1p209A4J§9 (264,69 mz- 4 539}%53;4H
SRS PA RN ot R éfzﬁws%rigé( St 3 e

g gg( §H98b?5|718 (3H,,:5), 402868¢1H, sﬂ),,442012954:%13&612,+d3 270H, Brsh 7- om%gm((zm AT
2.61 min. |§)1 ]s}grhﬁz)) Z@é%h@f(glw 3% %ﬁp%ﬁ]‘&% (@%&?FBF% 55-57) were

obtained in a nmanner anal ogous to that of Exanple 54. Exanple 55 N- [ 1-
({ 1-sec-Butyl -

[ 2- (1- et hanesul f onyl - 2- phenet hyl car banoyl - et hyl )-pyrrolidin- 15 1-yl]

- 2- met hoxy- 4- 0xQe l?&ﬁ(ﬁ\h}l% E&hBélﬁnds%EPﬁ{@%%sZ WRtBtaiRELRY hanser ABAIBYdusZo

rrethylamno but na simlar nner oExarrpe54 the title
conpound wiketeh &4@@65@( arting from the oxidation of
{1-[1-({1-sec-butyl-4-[2-(1-ethyl sul fanyl - 2- phenet hyl car banoyl - et hyl ) -
pyrrolidin-1-yl] -2-nmethoxy-4-oxo-butyl}-nethyl-carbanoyl)-2-nethyl 20
propyl car banoyl ] - 2- et hyl - propyl } - net hyl - carbam ¢ acid benzyl ester with
nCPBA foll owec]i: % ﬂ%/%r ogenolysis. "H NWR (270 MHz, CDC13): 8 0.70-1.18
(18H, m), 1.387(3HP J=7.3Hz), 1.20-1.43
N-[1-({1-sec-Butyl-4-[2-(1-ethanesulfonyl-2-phenethylcarbamoyl-ethyl)-pyrrolidin-
15  1-yl)-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-methyl-2-

methylamino-butyramide

In a similar manner to Example 54, the title compound was obtained starting from
the oxidation of {1-[1-({1-sec-butyl-4-[2-(1-ethylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-

20 propylcarbamoyl]-2-methyl-propyl}-methyl-carbamic acid benzyl ester with mCPBA
followed by hydrogenolysis.

'H NMR (270 MHz, CDCl;): 6 0.70-1.18 (18H, m), 1.38 (3H, t, J=7.3Hz), 1.20-1.43
(2H, m), 1.55-2.86 (13H, m), 2.71 (3H, 5), 2.78 (2H, t, ]=7.3Hz), 3.00 (3H, 5), 3.29 (3H, 5),
3.02-3.81(6H, m), 3.81-3.97 (1H, m), 4.10-4.22 (1H, m), 4.55-4.88 (2H, m), 7.08-7.39 (5H,
25 m). LC-MS: 736 (MH"), HPLC-RT: 2.68 min. (R-isomer)
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(2H, m, 1.55-2.86 (13H, m, 2.71 (3H, s), 2.78 (2H, t, J=7.3Hz), 3.00 (3H,
s), 3.29 (3H, s), 3.02-3.81(6H m, 3.81-3.97 (1H, m, 4.10-4.22 (1H m,
4.55- 4. 88wO2Bloossys 7. 08-7.39 (5H, 25 m. LCMs: 736 (MHPCTHPLIDIT 2. 68
mn. (Risoner) 30 WO 03/008378 PCT/EP02/ 07931 -71- Exanple 56 N- [ 1-({4-
[2- (1- Benzenesul f onyl - 2- phenet hyl car barmblyl - et hyl )-pyrrolidin-1-yl] -1-
sec- butyl - hoxg %POXO but yl } - net hyl - car banoyl ) - 2- net hyl - pr opyl ]

- 3- net hyl - lﬁ no-butyramde 5 In a simlar manner to Exarrple 54,
the title corrpound was obtained starting from the oxidation o

{ﬁ [1I ({llfsec bluf 1y ({42263 t Bz gredulfonyl-2- qmemybh@nemwbab@mydm -1-yl}-1-
phenyl su t rf. t hyl
propyl car bgé%%/ tf] %ljl &ﬁr% 8%? ggg}’}}hﬁgity% CTIJB?EI%}% %%ngfeg%&l d?%feyggf’;/f@{égytlg rTsvl t%
NCPBA f ol msiksdamiporlyvgEael ysis. 10 ' H NMR (270 MHz, CDC13): 8 0.65-1.18
(18H, n) 1.30-2.60 (15H, m, 2.71 (3H, s), 260280(2H m, 2.99 (3H,
s), 3.29 (3H ﬁas&nﬂa@n&nﬁér tﬁ)‘Hﬂa eSéﬁt}i’e&xﬂ% cl)?n oZtHdWﬁ)sDbﬁh.uﬁdd sta&tlﬁﬁfrbﬁ‘H m,

7. 00-7.32 fogf Z( (c -2~ d4 (21 ne yl)carb o% 784
(M), HPL Oé‘zo - resc Ryt d-melfiqRy ¥

(1I fsec F;Jt ?E@dmﬁahﬁx@hﬂ} -pyweldif 2-yl| %u@ﬂbnetﬁﬂ-lca@ab@mbyﬂ methyl{ pr opane- 2-

sul f ony e I

- 2- net hyl - cﬁé}l ‘%afb@%f%q%tgyl IJ ro?ﬂi[ngm noc)a%?g%ldggﬂ#ﬁé%&s‘]}% PBrjrxanner to
Exanpl e 54f011d\‘€dtb|}'th)’érag@ nplptind was obtained starting from 20 the oxidation
of {1-[1-({1-sec-butyl-4-[2-(1-isopropylsulfanyl-2-phenethyl carbanoyl -

ethyl) (gpyrrol 'IH'NMk (2476 MHz, CDCls) $0.65-1.18 %51—1 m), 1.30-2.60 (15H, m), 2.71 (3H s),

2 ot gl B o) RO £ ey b S Lh ™t BB T Fied by

hydr ogenol nssss(zH;Lfﬁ)Mvawzzcwmm) xmm)s (31, f)FIEBHH, d, ]<I=HHIB LEzMS: 784

ggg(%Hw(J(w{ar%{BLéﬁ 23%%@9(18 H, ,10_1.50-2.67(13H, m, 2.71(3H, s),

15 Example 57

N-{1-[(1-sec-Butyl-2-methoxy-4-oxo-4-{2-[2-phenethylcarbamoyl-1-(propane-2-
sulfonyl)-ethyl]-pyrrolidin-1-yl}-butyl)-methyl-carbamoyl]-2-methyl-propyl}-3-methyl-2-

methylamino-butyramide

In a similar manner to Example 54, the title compound was obtained starting from
20 the oxidation of {1-[1-({1-sec-butyl-4-[2-(1-isopropylsulfanyl-2-phenethylcarbamoyl-
ethyl)-pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-
propylcarbamoyl]-2-methyl-propyl}-methyl-carbamic acid benzyl ester with mCPBA
followed by hydrogenolysis.

'H NMR (270 MHz, CDCls): § 0.81(3H, t, J=6.93 Hz), 0.85-1.15(15H, m), 1.15-
25  1.49(8H, m), 1.50-2.67(13H, m), 2.71(3H, s), 2.78(2H, t, J]=6.92 Hz), 3.00(3H, s), 3.10-
3.79(4H, m), 3.28(3H, s), 3.95-4.37(2H, m), 4.45-4.98(2H, m), 6.31(1H, brs), 7.02-
7.38(5H, m), 7.54(1H, brs). LC-MS: 750 (MH"), HPLC-RT: 2.72 min. (R-isomer)
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3.79(4H, m, 3.28(3H, s), 3.95-4.37(2H, m, 4.45-4.98(2H, m, 6.31(1H,
brs), 7.02- 7.38(5H, m, 7.54(1H brs). LGMs 750 (MH+), HPLC-RT: 2.72
mn. (R iworme)s339 WO 03/ 008378 PCT/ EP02/ 07931 -72- ExanpCa/EP82/093{1- (]

1- sec- Butyl - 2- et hoxy-4- [2-(1-nethyl sul fanyl - 2- phenet hyl car banoyl -

propyl )-pyrrolidin-1-yl] -4-o0xo-butyl}-nEhyl-carbanoyl)-2-nethyl - propyl]
-2- di net hyl aniano- - gﬁt hyl - butyram de 5 Preparation of

2- (1-net hyl sul P €29 phenet hyl car banoyl - propyl ) - pyrrolidine-1- carboxylic
acid tert-butyl ester To a stirred solution of

('S) - 2- ( 2- met hoXyat{berg-Bupyl- Gpmethioxy-dyli2r @Hingibylsulfanyt3r phengthylcahemeyl-
tert-butyl E%){H%{&%L rlTP,ljog(o_ 1)-nhéthyl iErHath dfh))L 2 WedhAdsiegyiNaSMe 10 (95%

156 ngy, 2. 1. ) tenperature. ‘After béi'ng stirred in seal ed tube
at 150C f dimathypming;d-methylchweyigde ool ed to room ?errper ature and quenched
with INHA (20 m), extracted with AcCEt, dried (MySH) and concentrated
in vacug to give 2-(2-carboxy-I-

met hyl sul f anyl - propyl ) -pyrrolidine-I-carboxylic acid tert-butyl ester (223

ng) as a crude, 0il,. whi was i thout r i fi I OR: 1k he
oo Lo e S RS PSR S A
2- ( 2- car boxyrbbxylietakid texttwylyebtepr opyl ) - pyrroli di ne-1-carboxylic acid
tert-butyl ester (223ng) obtained above in CH2AA 2 (3 m) was added

phenet hyl am neQ. .18t sothtidh ofTHHL2- (o WEH BB Lga{AQBap, 1.06
mol ), HOBt rmnoﬁlygrrat 5?1612 r?gml. 86 mmol agghyﬂﬁ 15%9 )pﬁ?et IF] Cﬁ) ] lOIe( 0. 37
m, 2.12 swdexvlistciddsrrhwrssient 200ms, R4 gpmgb)iip H (R o asadd g RS e
t e{mer ?iogr %9{%! 15?%,@(1,(12 rfhﬁfé‘)l)?@ rSonstteth Perdfifie. QLR bbigd stired il Nald@1{i0at150°C
extracte cOEt, drie and concentrated in,v IV e a
crude of |, TR HESIHGHS FHeaons o Fogn ppanire and afénchfa VAR TR 181 Bh');
chr onat ogr apihydéexahacOBOrried (MgSOa) gid/@nentfdted in vacuo to give 2-(2-carboxy-1-
. -met hyl sul f | ~2- phe I panoy|. - Y L)+ RY R (el ~CAl j.C
acid tert BUCAGRERERRY ERRRTR BN AR Ds nig a2 e
obt ai ned i milawhizhmes ussdawitiyou surtlerpvaificgiordrdhpnext step25 t hr ough :
condensati on of (3R*,4S*,5S*)-4-[ N, N-di net hyl -L-val yl - (N-net hyl - L-
15 To a stirred solution of the crude 2-(2-carboxy-1-methylsulfanyl-propyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (223mg) obtained above in CH,Cl, (3 ml)
was added phenethylamine(0.18 ml, 1.41 mmol), WSCI monohydrochloride(203 mg, 1.06
mmol), HOBt monohydrate(162 mg, 1.06 mmol) and diisopropylethylamine(0.37 ml, 2.12
mmol) at room temperature. After being stirred at room temperature for 4.5 hr, the
20 mixtqre was quenched with 1N HCl (20 ml), extracted with AcOEt, dried (MgSO4) and
concentrated in vacuo to give a crude oil, which was purified by flash column
chromatography(hexane:AcOEt=3:1) to give 2-(1-methylsulfanyl-2-phenethylcarbamoyl-
propyl)-pyrrolidine-1-carboxylic acid tert-butyl ester as an 0il(123mg, 43%).

The title compound was obtained in a manner analogous to that of Example 1
25  through condensation of (3R*,45*,55%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
valinamido)]-3-methoxy-5-methylheptanoic acid and 2-methyl-3-methylsulfanyl-N-
phenethyl-3-pyrrolidin-2-yl-propionamide prepared from its N-Boc derivative obtained

above.

'H NMR (270 MHz, CDCls): & 1.27(6H, d, J=7.6Hz), 1.45(9H, s), 1.58-2.25(4H, m),
30 2.26-2.45(4H, m), 2.84(2H, t, J=6.93 Hz), 3.13-3.75(5H, m), 3.83-4.04(1H, m), 6.03(1H,
brs), 7.08-7.40(5H, m). LC-MS: 407(MH"), HPLC-RT: 4.06 min.

The following Examples illustrate pharmaceutical preparations containing a

compound provided by the present invention.



val i nam do) ] - 3-nethoxy-5-net hyl heptanoic acid and

2- et hyl - 3- et hyl sul fanyl - N- phenet hyl - 3- pyrrol i di n- 2-y| - pr opi onam de

pr epar ed Woma0d4338 N- Boc derivative obtained above. 'H NVRCTZPO2/MI21
CDC13): S 1. 27(6H d, J=7.6Hz), 1.45(9H, s) 1.58-2.25(4H, m, 30

2.26- 2. 45(4H, , 2. 84(2H t, J=6.93 Hzy/33.13-3.75(5H, m, 3.83-4.04(1H,
m, 6.03(1H, %{ %ﬁg 08-7.40(5H, m. LCMs: 407(MH), HPLC-RT: 4.06 mn.
The foll ow ng E illustrate pharmaceutical preparations containing a
conpound provi ded the present invention. W 03/008378 PCT/EP02/ Q7931
-73- Exanpl e 5N-fL- ({1 W(Hut;ﬂ-%a@dwwy‘l {2 (hrpretipisplfanyl-2-phenethylcarbamoyl-
[2-(1-meth hegnat ageyb: -2 AMEthl- 2-yl]

- 4- oxo- but #?Mn’;?ﬂ&{m%g? ﬁ%:y(lg%6| B‘ﬁﬁet hyl &lpcrag‘sé;ﬁwl) 7 pfiipk}'ﬂ

met hy| ami néoShyleming-3net Y PHWE™de n 2 sinilar manner to Exanpl e 48, the
title corrpound was obtained starting from (3R, 4S*,5S*)-4-

[ N-benzyd oxycar bonyl - N- et hyl - L- val yl - (N- net hyl - L- val i nam do) ] - 3-

met hoxy- 5- met hyl hept anoi ¢ acid and

(270 M- - cocr i 2 RSBt iosRutien hade W ! rb%%ﬁ%d it B,
n, 2.07 (3IBRY, @5* 53)-2508 beazyl@karhynylN-neetlidth-valyl: (N neghyl-Iggalinamidey -3- 3 01

(36 9) 3 idngkdbl b8 add abd Honfihycieir & Bl gnﬁvﬁﬁfﬁﬁz {%?

2.88 min. PEOFEQBMPIE. 60 N-(1-{ [ 1-sec- Butyl 4 (2-{2- [2-

( 3- hydr oxy- phenyl ) - et hyl car banoyl ] - 1-

met hyl syd f anyl Lpraps (270 WHe)| COICR): 5-0/60-1.26 (ESHYGX) 14 6042 (BH,¥h), 1.50-2.10

20 b Lo B2 07 (3ES), 5B 2R3f my, 272 (R Y5 30006 GrETEH b1 Rt B £
(29) - 2- [ ( LR3ESY); 22617746l OB BoryIS- (I Hiret) 1841304 hbIL mpr 595189 (2H, m), 7.02-

%rsk,gl |(g|4n -91(‘431_',219@51?18?@4%@*} 51%%9!#1“52%%%3@ T?naaﬁt: (r:re_ed sol ution of

15 Example 60

N-(1-{[1-sec-Butyl-4-(2-{2-[2-(3-hydroxy-phenyl)-ethylcarbamoyl] - 1-
methylsulfanyl-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl] -methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide

20 Preparation of (25)-2-[(1R,2S)-2-benzyloxycarbonyl- 1-methylsulfanyl-propyl]-
pyrrolidine-1-carboxylic acid tert-butyl ester

To a stirred solution of AcSMe (24.4 g, 0.27 mol) in THF (580 ml) cooled in an ice-
bath was added KOEt (22.8 g, 0.27 mol). After stirring for 3.5 h at room temperature,

25 phenol (11.9 ml, 0.14 mol) and a solution of (25)-2-(2-benzyloxycarbonyl-propenyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (15.6 g, 0.045 mol) in THF (50 ml) were
successively added to the mixture. After 45 min, the mixture was quenched with saturated
NH,Cl aqueous solution and concentrated in vacuo. The residue was diluted with EtOAc
(600 ml), and washed with 1N NaOH aqueous solution (300 ml x 3) and saturated brine

30 (200 ml). The organic layer was dried over anhydrous Na,;SO4 and then concentrated in
vacuo. The residue was purified by column chromatography on silica gel (hexane/EtOAc =
9/1) to give (25)-2-[(1R,25)-2-benzyloxycarbonyl-1-methylsulfanyl-propyl] -pyrrolidine-1-



bath was added KOEt (22.8 g, 0.27 nol). After stirring for 3.5 h at room
tenperature, 25 phenol (11.9 m, 0.14 nol) and a sol ution of

(2S) - 2- (2wbenmgd3oxycar bonyl - propenyl ) - pyrrolidi ne- 1- car b@xylEPo2/em3 0
tert-butyl ester (15.6 g, 0.045 nol) in THE (50 mM) were successively
added to the m'xture After 45 min, the fixture was quenched w th saturated

W th B oA DR A R SSTORE P S e it CORE Th LB frtiph )
and sat ur atithinélnéeB@S)-20Q1RLF)- 2'Heaz}quaarbonylalymethmlfdn}’lauomdbr anhydr ous
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h t
((:25) m; F?i@o,@s;mﬁgngérh@wy@htmmep mmﬁsin EN mﬁagflé@S]Mﬁ% &h¢ di ne- |
WO 03/ 0%%%8@5@? Q24 B 3htrated M %hpwthﬁ @s)-oL [, 2S)b21b¥ﬂlzyﬁﬁc§r&rrbdm-qh was

o e et oot e S o

pyrrolidine-l-carboxylic acid tert-butyl ester was washed with 5N NaCOH
aqueoushsgl uti bIHNMRQQ(_)I_(DMHza@DOl%(BKHDGJ 3810, 8H),rletoo\seohdredt1.7Gard, HH), ed
over an r r \Y 0

bt ai n (551 o1 (AR 20l b PoRoE 2 R P> F398 Th HOF o)/ 3548 6o

met hyl sul fénnylalir &Py 3. WrOél(ndlll'ﬂérﬂ ObérZEémyBHé Tad6-8:40 émy SHY (o resgtieal (12, 5
, 709 6 9

D a1 m%ﬁ&?’gwléb.’é%-s e )(Z r;‘a%i%@%?%glp?g“‘i?)ﬁs%ﬁz %58 (H) m 1H),
3.12-3.25 (m 1H + 5/9H), 3.34-3.62 (m 1H + 4/9H), 3.82-4.04 (m 1H),

5.04-5.26 (m 2H), 7.26-7.40 (m 5H) (two rotational 10 isomeric mxture);
MS (ES) mlz 416 (M++ Na); HPLC (rt) 3.08 min. Preparation of

(29)-2-[(1R ZSPraaaeardamxzw mcmassm Cabypky-prmaphllsulfanyt-pkomi)apyrtolidine-1-

carboxylic id.tert;but er A m xture of

(29) - 2- [(1ﬁa’%§3cylfﬁ§%tf§if% 3 “bonyl - I - met hyl sulfanyl propyl]- 15
pyrrolidine-1-carboxylic acid tert-butyl ester (4.4 11. 2mmol ) and
Pd(OH) 2 on carfomixtoe 02924 (1R,25) @) bénaylbrariosel- Mwetmgulﬁwkpmyﬂt room

tenper atr ?Hﬁ%ﬂﬁfne Hzcarﬁggﬁﬁéﬁfﬁrtgr‘t bt @srtert@'élrgg lfﬁinrn'i(ﬁ}jaﬁ’d Pa@mzto%rmer ature

for 14hr, m Xt ure trated hr ough celi shed

with MeOH. chenfsad0rade 2he) RdsRFhGe %)r%aSéBﬁsﬁl ﬁ%@%ﬁ&%&%@m
vacuo to 9'aY1ﬁo§pHéer S?L@tegbléfh m&f\at\b@émﬂéthp@ﬂaﬁﬂe Byt 14htishe ﬁﬁbtthB"wa%Gﬂtrated

?2 rS ;) n’gt E)g(; rlgﬁ’ééﬁg g?éa Pg fﬁwe im f‘%{‘?fl %tlhf%éﬁéﬁ The filtrate and washings were combined

and concentrated in vacuo to give a crude gum, which was purified by flush column
20 chromatography (hexane:AcOEt=1:1) to give (25)-2-[(1R,2S)-2~carboxy-1-methylsulfanyl-
propyl]-pyrrolidine-1-carboxylic acid tert-butyl ester as a gum (3.39 g, 98%).

'H NMR (270 MHz, CDCls): & 1.39 (3H, d, J=5.94Hz), 1.45 (9H, s), 1.58-2.01 (5H,
m), 2.12 (3H, s), 2.47-2.69 (1H, m), 3.11-3.75 (2H, m), 3.92-4.16 (1H, m). LC-MS: 304
(MH"), HPLC-RT: 3.45 min.

25

Preparation of (25)-2-{(1R,2S)-2-[2-(3-hydroxy-phenyl)-ethylcarbamoyl]-1-
methylsulfanyl-propyl}-pyrrolidine-1-carboxylic acid tert-butyl ester

To a stirred solution of (25)-2-[(1R,2S)-2-carboxy-1-methylsulfanyl-propyl]-

30 pyrrolidine-1-carboxylic acid tert-butyl ester (1.7 g, 5.6mmol) in CH,Cl; (20mL) were
added 3-hydroxyphenethylamine hydrobromide (2.44 g, 11.2mmol), BOP( 3.72g, 8.4
mmol), HOBT (1.29 g, 8.4 mmol), and diisopropylethylamine (4.88 mL, 28.0 mmol) at
room temperature. After being stirred at room temperature for 2hr, the mixture was



propyl]-pyrrolidine-l-carboxylic acid tert-butyl ester as a gum (3.39 g,
98%) . 'H NMR (270 MHz, CDC13): S 1.39 (3H, d, J=5.94Hz), 1.45 (9H, s),
1.58-2. 0IWO9Bloos3m§ , 2.12 (3H, s), 2.47-2.69 (1H, m, 3.11P8TEPOL/EH31 N),
3.92-4.16 (1H, m. LCMs: 304 (MH), HPLC-RT: 3.45 min. 25 Preparation of
(2S)-2-{(1R, 2S)-2-[ 2-(3- hydr oxy- phenyl )=®t-hyl car banoyl | - 1-

nmet hyl sul f anyl - propyl }- al i di ne-1-carboxyl, cid tertsbut ester To a
stirred sofl I}Cbgf{ Wft%(lgsﬁ-&;zﬁo(@ ?%g)eyggégz?yﬁﬁy&c&@e#rheﬁ @ﬁ%@xi‘/‘fﬁ propyl] 30
pyrrol i di neoxﬂceﬁtambcbx;ybdcao acgive 4 entle biltwhicleshepurifiedbyflasb clomal ) i n CH2C12
(20rrL) wer e 7 mol ),
BOP( 3 ehrg %Tyr%g \q@aﬁ yﬂwoa%&e%ﬁﬂoq;ﬂpé%? g?l(éo xg hl& am ne
(4.88 m_ emytaammwl at—met fae pmlhperrolpdmerl qaébqa@hetql aty ?S

t enper at urg EH{ _:69 8 m xture was WO 03/008378 PCT/ EP02/ 07931 -75
quenche fg &I m x 3), extract ed with AcOEt, dried (MJSH) and
concentrated i p_vacuog

col um chronat%&tl\égt@w}ﬂ%l e a rude (IP% 64\66( Jh, ilf7be1d9})(¥nflll-55h
(29)-2-{(1R12%),38D)| 224 -3-4hy(eH, cuety mzamstsxm, 2H), 3.08-3.36 (m, 2H), 3.45-3.66 (m, 2H),

e e e e
1.26-1.35 (8 (8, 7.8 HeolHd) 7.88Hpr, 1H)7MSIES)7m(zrﬂ231M + 1 HPLG-BT: 35 1 m1n

2.24-2.41 (m 1H), 2.67-2.83 (m 2H), 3.08-3.36 (m 2H), 3.45-3.66 (m 2H),
3.77-3.91 (m 1H), 3.98-4.10 (m 1H), 580 (br, 1H), 6.65-6.80 (m 2H),

6.92 (brs, 1H), 718(t J= 7.8 Hz, 7.86 (br, 1H); MS (ES) mz 423
(Me+ 1) HPLG RT éﬁ 210 Prepa (gtl on of the title compound In a
sinmlar manner Pf‘?PaBQJW qtitle gRIMPOYN%G conpound was obtai ned as singl e

stereoi soner fromthe condensati on reacti on of
(3R*, 45", 55*) - 4n b Bnditadl hrmhhiyio-ﬂxampllql +the title compound was obtained as single

E y- S;TE tzhill( 1L yald namﬁr%%lﬁe%b”ﬁén@ A reag{‘fao hé’fl(gﬁpﬁm*f 48[?\5 ﬁ] @l%thyl L-valyl-
(3- hydr oxy(Nmnw;»Letahyamsiuobhmeqmm dtiylaptinpigacipareh(AS) 2pi LR 3F)-i [Re- | -
ar boxyl | §§ ql:){grosrgrﬂhgﬁ?l?{\éthﬁt‘tﬁtno e nt?ett}?ﬂﬁﬂﬁﬂﬁ[ﬂr%f)ﬂ}’ pPErolifi@e AL OabGE1VasS

retaine
acid tert-butyl ester. The stereochemistry of the product was retained as indicated in each

component.

'H NMR (270 MHz, CDCl): § 0.82 (3H, d, J=6.92Hz), 0.81-1.17 (15H, m), 1.17-1.41
(8H, m), 1.50-2.10 (9H, m), 2.05 (3H, s), 2.10-2.65 (3H, m), 2.65-2.84 (2H, m), 2.99 (6H,
20 s),3.11(3H,s), 3.32 (3H, s), 3.22-3.60 (4H, m), 3.62-3.92 (1H, m), 3.92-4.11 (1H, m),
4.55-4.81 (2H, m), 6.60-6.85 (3H, m), 7.14 (1H, t, J=7.59Hz). LC-MS: 734 (MH"), HPLC-
RT: 2.62 min.

Example 61

25 N-[1-({1-sec-Butyl-4-[2-(2-{[2-(3-hydroxy-phenyl)-ethyl]-methyl-carbamoyl}-1-
methylsulfanyl-propyl)-pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-
methyl-propyl]-2-dimethylamino-3-methyl-butyramide

Preparation of (25)-2-((1R,25)-2-{[2-(3-hydroxy-phenyl)-ethyl]-methyl-
30 carbamoyl}-1-methylsulfanyl-propyl)-pyrrolidine-1-carboxylic acid tert-butyl ester.

To a stirred solution of (25)-2-[(1R,2S)-2-carboxy-1-methylsulfanyl-propyl]-
pyrrolidine-1-carboxylic acid tert-butyl ester (1.70 g, 5.6 mmol) in CH,Cl, (20 mL) were



conponent. 'H NMR (270 MHz, CDC13): S 0.82 (3H, d, J=6.92Hz), 0.81-1.17
(15H, m), 1.17-1.41 (8H n), 1.50-2.10 (9H, n), 2.05 (3H, s), 2.10-2.65
(3H, m), WOB508838% (2H, n), 2.99 (6H, 20 s), 3.11 (3H, SPCTEPBROP3H, s),
3.22-3.60 (4H, nm), 3.62-3.92 (1H ), 3.92-4.11 (1H, ), 4.55-4.81 (2H ),
6.60-6.85 (3H, m, 7.14 (1H t, J=7.59Hz)"°’LC-MS. 734 (M#+), HPLGC RT: 2.62

(171 se0- Byt 28 IRt 4t o 112 mnl) DO
- net hyl = car gg%‘r&ﬁ‘% WOI&&%&WEQP &nt HHP%IS’ﬁ“ﬁ-déWPr@PV]G hylamping (4.88mL,

- g- (rjr?t h ??(] yl- %.@xlﬁrog)ﬁtyt)%}m{t@%bh‘ﬂaﬂﬁ@.fﬁ@dﬂb?’ﬂngs’ag{:?ga fb)bfkn oo Yathire fﬂ:‘g 2 hr, the {
- 2-di met hyl amji.no- 3- ne -bu , -2 ((1R.29) - 2-
~2-1[2- ( 3_%1%}11(‘)6)("{,%8&%153' e)dv\_’lg{{lﬁgi(ﬂjﬁg -xa'g), extracte?l M(th CO%.t,g‘lg'led .(@042)
car banoyb} - dndhankgntsatbd amydcuprogivd 4 erpe 0ib(3.88 glewhichardsahet purifiedity flash

(59) - o- {1153 secl e [ERRSPALIEET, 7 o g (92 (1829 2-{l2-(s-hydrony-
pyrrolidi nephendar%bﬂlrm%g}d@ﬁﬂmﬂwﬂ:bmﬁﬁll}’% Byl-Hropyld-pyrrobdigenmpdrhosiytic @HA C1 2

(20 ML) werg:MRPRLADEST 8uRTTAERIZ4PY 931 - 76 added
N- et hyl - 3- hydr oxyphenet hyl am né hydrobrom de (2.44 g, 11.2 mvol ), BOP

3.72 g, 8.4 mmmj 1) 9.49,..8.4 l.),. and dij sapropyl et hyl am ne

(4. 88?71_, 28. m#%wﬁz%()é@ﬁfzt Sﬁ&lﬁ% h?%?-”‘%xf% Z?Z%%H%S 140 | b6 EHRm b deins.

t enper atlgr e(SHm)R 1@972.331_6H,ﬂi(1)§12.@:9@.8ﬁ31‘nﬁgﬂﬁpe—d.w (RH, &Y, 2188-6866 (BH, )3) .
extracte ., dr entr i ive a
crude oil \(A%gg‘ﬁﬁéﬁhmﬁ‘ficﬁgggs%ﬁgﬁnﬁ@??éﬁ?g&g}’ Tﬁ'&ﬁﬁi%é?amgi%@ﬁaphy
(hexane: AcGEPE&min) to give (29)-2-((1R 2S)-2-{[2-(3-hydroxy- phenyl)-ethyl]
- met hyl - car banoyl } - 1- et hyl sul f anyl - propyl ) - pyrrol i di ne-1-carboxylic acid
tert-butyl ester as a gum(1.38 g, 56%. 'H NWMR (270 MHz, CDC13): S 1.27
(3H, d, J=7.26 Hz), 1.30-1.56 (9H, n), 1.5-2.1 10 (5H, m, 1.99-2.33 (3H,

m, 2.49-2.80 (1H, m, 1.90-2.88 (2H, mnm, 2.88-3.56 (3H, n), 3.56-4.15
(1H, m, 6.52-61.}1‘893%931‘1%“7@@@9’7902‘1"1(1H, m. LC-Ms: 437 (M#), HPLC RT:

3.90 mn. Preparation of the title conmpound 15 In a simlar manner to
Exanpl e 13, t he Iniddimileonponerdo Basmpltiathreidleasnpiongt evas obtained as single

stereoisomer from the condensation reaction of (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-
(N-methyl-L-valinamido)]-3-methoxy-5-methylheptanoic acid and (25)-2-((1R,2S)-2-{[2-
(3-hydroxy-phenyl)-ethyl]-methyl-carbamoyl}-1-methylsulfanyl-propyl)-pyrrolidine-1-

carboxylic acid tert-butyl ester. The stereochemistry of the product was retained as

20 indicated in each component.

'H NMR (270 MHz, CDCls): § 0.62-1.17 (18H, m), 1.17-1.42 (5H, m), 1.45-2.10
(9H, m), 1.91-2.11 (3H, m), 2.11-2.62 (3H, m), 2.70-2.84 (2H, m), 2.99 (6H, s), 3.06 (3H,
s), 3.30 (3H, s), 3.38 (3H, s), 3.20-3.65 (4H, m), 3.77-4.25 (2H, m), 4.40-4.95 (2H, m),
6.7.83 (3H, m), 6.92-7.18 (1H, m). LC-MS: 748 (MH"), HPLC-RT: 2.78 min.

25
Example 62

N-[1-({1-sec-Butyl-4-[2-(1-ethylsulfanyl-2-{[2-(3-hydroxy-phenyl)-ethyl]-methyl-
carbamoyl}-propyl)-pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-
methyl-propyl]-2-dimethylamino-3-methyl-butyramide

30 Preparation of (25)-2-[(1R,25)-2-benzyloxycarbonyl-1-ethylsulfanyl-propyl]-
pyrrolidine-1-carboxylic acid tert-butyl ester



stereoi sonmer fromthe condensation reaction of

(3R*,4S*,SS' s)-4-[ N, N-di net hyl - L-val yl -
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enzyl oxycar - sul fan
pyrrolidi n@r&a‘%%]%%%s)éélea)évﬁ atng‘V roB’EIP@ S}Bél’*s?lei &W)%B%'%B%E%%n BEHER62/ 07931
-77 To a stremdhmd/vasmé’ndbgmo]minrt chBu@Ktag6Ghymy, silsa 48l (heoing/BHAQATHE (DO n )
was add 8'7':{)% d?§) o s)]rIQZS:l)]Z Mz&loxﬁa&@gnyﬁtl'—Jtl'i}llﬁﬂfaﬁﬁ[prggyl']npg}rr@fidiﬁ@gm

t enper atur e,

(2S)-2-(2- lyerbpwlmacuhtetid?mLe@teob’eé@g,)SBWr rolidine-1-carboxylic acid

tert-butyl ester (3.75 g, 10.8 nmml) in THE (75 n) was added to the
aqueous solgt1 on S TRIR SORCET Shetl 1D yagyo. e, o Sasdue: b & ut ed
entra ute
W th B OAc SPHobONYY (ghd FHabAbd h(h Eht b ed (R Hilante™ Lvat on ( 150
m), eatur@tﬁdnﬁ\JaEDCBd . 7a0LEAus, 130 5104-6123((5 QH)] 7.2&Ad 1 KIROSH) SOvorrbintioridie
or gani c_J] ayer was concentrated in
vacuo. #1 Soﬁeeéwgﬁﬁu\f\f?dmﬁg)f sz&é@ c#ﬁ%ﬁ%%%a&?%gr glgﬂy on silica gel
(hexane/ EtOCAc = 12/1 to 10 8/ 1) to give
(29)-2-[ (1R, 2S) - 2- benzyl oxycar bonyl - 1- et hyl sul f anyl - propyl ] - pyrrolidi ne- 1-
carboxylic acid tert-butyl ester (3.66 g, 83%. 1H NWVR (400MHz, CDC 3) 8
1.19 (t, J=T7. ‘Prkﬁara@éﬂ of (bsR8: (L1 ROs)( Meth3ihifank]-20{[£-43-hydroxy-phenyl)-ethyl] -

methyl-carbamoyl}-propyl)-pyrrolidine-1-carboxylic acid tert-butyl ester.

In a similar manner to Example 61, (25)-2-((1R,2S)-1-ethylsulfanyl-2-{[2-(3-

20  hydroxy-phenyl)-ethyl]-methyl-carbamoyl}-propyl)-pyrrolidine-1-carboxylic acid tert-
butyl ester was prepared from (25)-2-[(1R,25)-2-benzyloxycarbonyl-1-ethylsulfanyl-
propyl]-pyrrolidine-1-carboxylic acid tert-butyl ester through hydrogenolysis followed by
amidation with N-methyl-3-hydroxyphenethylamine hydrobromide.

'H NMR (270 MHz, CDCls): § 1.05-1.55 (15H, m), 1..55-2.35 (5H, m), 2.38-2.70
25 (2H, m), 2.70-3.00 (5H, m), 3.05-4.28 (6H, m), 6.50-6.90 (3H, m), 7.00- 7.23(1H, m); LC-
MS: 451 (MH™), HPLC-RT: 4.12 min.

Preparation of the title compound

In a similar manner to Example 1, the title compound was obtained as single
30 stereoisomer from the condensation reaction of (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-
(N-methyl-L-valinamido)]-3-methoxy-5-methylheptanoic acid and (25)-2-((1R,2S)-1-
ethylsulfanyl-2-{[2-(3-hydroxy-phenyl)-ethyl]-methyl-carbamoyl}-propyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester. The stereochemistry of the product was retained as

indicated in each component.



9H), 1.60-1.72 (m 1H), 1.78-2.00 (m 3H), 2.41-2.64 (m 3H), 3.16-3.28 (m
1H), 3.32- 3.65 (m 2H), 3.76-4.00 (m 1H), 5.04-5.23 (m 2H), 7.26-7.41
(m S5SH) (Wowm3fpet3ational 15 isoneric mixture); M5 (ES) n 2CH300/M31 Na) ;
HPLC-RT: 3.20 min. Preparation of

(25)-2-((1R 2S)-1-ethyl sul fanyl -2-{[ 2- (378rrydroxy phenyl)-ethyl]-

o simlar maRORRAGHEVERY CEYEE): P2 53 R ) 1 S5 et Ao 32b 2 (5
20 (12H, m), 3.25-4.25 (10H, m), 4.55-4.92 (2H, m), 6.48-6.78 (3H, m), 6.92-7.18 (1H, m);
hydr oxy- ph YIl/I)S %ZT‘QUX ﬂzﬁﬁﬁ REH. 9431 I } propyl)-pyrrolidine-I-carboxylic

acid tert- utyl repared

(2S)-2-[ (1R, 2S) - 2- benzyl oxycar bonyl - | - et hyI sul f anyl -
propyl]-pyrrolidine-l-carboxylic acid tert-butyl ester through

hydr ogenol ysis followed by am dation with N-nethyl-3-hydroxyphenet hyl am ne
hydrobrgni de. EkhhipR66270 Mz, CDC13) 8 1.05-1.55 (15H, m, 1..55-2.35
(5H, m, 23827025(2H m, 2.70-3.00 (5H, m, 3.05-4.28 (6H, m,

6.50-6.90 (3H,
Pr epar at i o§1 of [5 P ¥F @@%%%Etﬁsgkﬁyﬁaréiﬁ’ﬁ }%}gn@ ﬁﬂ'lﬂﬂl MW ]em "
title conmppusyy rcdh,hmln)d)}Zasethmqgnaxaaamylbmmbh)émaﬁmnfqyﬁﬁi lrrmh)dfmdp)rl)sat i on
reaction o thI L-val yl
Egl—sgmtzh(l(léciléﬁhft 8%)%'}1?%&@# Xy- rre%/hyl h\e/gt gnm c acid and

- et | - 2- d h | |
- net hyl - car banémﬂﬂagm&ﬁgs)psﬁ]&&ﬁ%{l @h}’lsulf,aéb%%)r{%(gﬂlg’égqr’]%’f'lghﬁpﬂgbﬁt ]yl ester.

The st efeog Hao UaineWagarbkydic A6 tas-bukyiditeat ed in each
conponent . {\}%{%3/ Oog,@]f?%;to%aw P02/ 07931 8 '"H NWR (??o VHz CDBOD) 8

0.75-1.50 (26H -2.85 H

(10H, ), : Taa@fn?aé Eanper R %Q%Fﬁ@ A1 9‘%’%‘3‘%@”}'%%2%?2 (o Ve
762 (VH+), hmwy%snﬂ)-gmmafbanﬁ)yﬁxmmpylé-p@&ohﬁ(nt ¥-cdrbaxydie eciButrybutyd eer{

ér g;g?’l} Sglyl; ?gﬁeé)ared[fgorfl%Zg)y%é@ 2§9 f}eg%z logtﬂyq H- b aeWJulfanyl propyl}-

- et hyl - capyeobding- lzcarb@)k‘yﬂdlcagdéfﬁyﬁ)lt}’l Qﬁiﬁilth’éluﬁb tiagendysielioHgwed®i yr ani de
Prepar a4 oRnffatfonihind 3 HybFxphentuiding UydBydmetel 2- (3- hydroxy- phenyl ) -

'H NMR (270 MHz, CDCls): 8 1.20 (3H, t, J=7.3 Hz), 1.31 (3H, d, 6.9 Hz), 1.48 (9H,
s), 1.55-2.40 (5H, m), 2.42-2.65 (2H, m), 2.67-2.85 (2H, m), 3.18-3.40 (2H, m), 3.45-3.85
(3H, m), 3.90-4.05 (1H, m), 5.99 (1H, brs), 6.62-6.80 (2H, m), 6.90 (1H, brs), 7.17 (1H, t,
J=7.6Hz); LC-MS: 437 (MH"), HPLC-RT: 3.77 min.

20
Preparation of the title compound

In a similar manner to Example 1, the title compound was obtained as single
stereoisomer from the condensation reaction of (3R*,45%,55%)-4-[N,N-dimethyl-L-valyl-
(N-methyl-L-valinamido)]-3-methoxy-5-methylheptanoic acid and (25)-2-{(1R,25)-1-

25  ethylsulfanyl-2-[2-(3-hydroxy-phenyl)-ethylcarbamoyl]-propyl}-pyrrolidine-1-carboxylic
acid tert-butyl ester. The stereochemistry of the product was retained as indicated in each

component.

'H NMR (270 MHz, CDCL): & 0.57-1.60 (26H, m), 1.60-2.30 (8H, m), 2.30-2.85

(7H, m), 2.95 (6H, s), 3.00-3.20 (3H, m), 3.27 (3H, s), 3.30-3.95 (5H, m), 3.95-4.30 (2H,

30 m), 4.30-4.90 (2H, m), 6.40 (1H, brs), 6.58-6.78 (2H, m), 6.93 (1H, S), 7.12 (1H, t, J=7.6
Hz). 7.79(1H, brs); LC-MS: 748 (MH"), HPLC-RT: 2.72 min.



10 et hyl carbanoyl ] -propyl}-pyrrolidine-1-carboxylic acid tert-butyl ester
In a simlar manner to Exanple 62, (2S5)-2-{(1R 2S)-1-ethylsul fanyl-2-[2-(3-
hydr oxy- pWwereglods3es hyl car banoyl | - propyl } - pyrrol i di ne- | - car ipexyEPoziozai d
tert-butyl ester was prepared from

(25)-2-[ (1R 2S) - 2- benzyl oxycar bonyl - - etHfyl sul f anyl - propyl ] -

pyrrolidine-1- ar bﬁ ¥I ic acid tert-butyl ester through hydrogenolysis

fol |l oned by 15 gbton with 3- hydr oxyphenet hyl am ne hydrobrom de. 1H NWR
(270M—Iz,CDClB).8120(3H t, J=7.3 Hz), 1.31 (3H, d, 6.9 Hz), 1.48 (9H,
s) 1.55-2. 40 N5H;-{[i)sec-But24268 -diftidthylgarbagn@imethgulfani-2nip; (35hyige- 40 ( 2H,

, 3.45-3 0
”) ' 690 (Rﬁén}@g%ﬁi J}))it?%z’li%ﬂﬁ? éyrg(;ﬂ;’l%m 1)- §I§gch§)};}j4-o§6$ M‘f&_?n@%hlﬁc_sg_r( 2? -
mn. 20 Prephampyl -mﬁtlvherqwl)t?edt;mtbﬁ@qu ?TI%FQ%Y rhqtﬁf@%%ner to Exanple 1,
the title conmpound was obtained as single stereoisoner fromthe

?&E‘gg?ﬁ%} ' Onvglﬁ?ﬁ&hﬁl@r ffanb &R0 PA@pRT; the tite &oﬂaﬂ&ﬂdm loptaihedwadrithg from

(2S) - 2- %/( 1%&&*338*,:@%5)52 (RI]N dlmetthyf)fyvaPyl ?ﬁt gtlhyfs]? r?altrr(ildos;]l 9 me%joxy-S-

et hyl sul f apyethyZhdp2ar(ode i‘ty&lﬁxod(xHpﬂﬁnyﬂmykabbyﬂoymahﬁnyfahywﬂbwii Sydnoxy-ol i di ne- 1
etained aEbed-thy gL ‘?%p‘éhdéﬁ g ﬁ%%@%e{%%ﬁ}ﬁ@l et
0.57-1.60 (26H,_ m, 1.60-2,30 8H M, 2.95 (6H. s),
3.00-3.20 (3H, H)NMB (270 M, Cé.f)sODé 8075 19133 ((1§H;rrﬁa)1 1%2% (ltlféﬂnl 231-2.8p" my

(in o S shmploRiotl %WC ﬁ(ﬁgﬁl 5826 (3, 25800 (B30 (4dd-4.9) (o, 12

03/ 008378 FOTAEPEN0 b5 1), 65@ é%éﬁpmé %918 Krl? ill{\{HI}Ll)) LSS (] 1L YO

[ 1- sec- But R~ 440 Znih1- di et hyl car banoyl net hyl sul f anyl - 2- [ 2- ( 3- hydr oxy-
phenyl ) - et hyl car banoyl ]
-ethyl }-pyrrolidin-1-yl)-2-nethoxy-4-oxo-butyl]-nmethyl -
carbanoyl } - 2- met hyl - propyl ) - 2- di met hyl am no- 3- et hyl -butyranmide 5 In a
simlar manner to Exanple 1, the title conpound was obtained starting from
(3R*, 4S*, 5S*) - ExafjpleNd5di net hyl - L- val yl - (N- net hyl - L- val i nami do) ]
- 3- net hoxy- 5- ,

15 Ethyl-carbamic acid 2-{1-[1-(4-{ [2-(2-dimethylamino-3-methyl-butyrylamino)-3-

methyl-butyryl]-methyl-amino}-3-methoxy-5-methyl-heptanoyl)-pyrrolidin-2-yl]-2-

phenethylcarbamoyl-ethylsulfanyl}-ethyl ester

To a stirred solution of N-{1-[(1-sec-butyl-4-{2-[1-(2-hydroxy-ethylsulfanyl)-2-

20  phenethylcarbamoyl-ethyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -
2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide (50 mg, 0.067 mmol) in CH,Cl,
(1 ml) was added N, N’-carbonyl diimidazole (33 mg, 0.204 mmol) and pyridine (0.020 ml,
0.202 mmol) at 0°C. After being stirred at room temperature for 24hr, the mixture was

. concentrated in vacuo. The resultig crude oil was dissolved in CH3CN (1ml), and

25  ethylamine hydrochloride (55 mg, 0.674 mmol) and pyridine (0.067 ml, 0.676 mmol) was
added to the solution at 0°C. After being stirred at room temperature for 15hr, the mixture
was concentrated in vacuo to give a crude oil, which was purified by preparative HPLC
(column: ODS-80TS, eluent: 38:32 H,0:CH3CN/0.05%TFA). The appropriate fractions
were lyophilized to give the title compound as a white amorphos powder (46mg, 84%).

30 'H NMR (270 MHz, CDsOD): § 0.57-1.18 (21H, m), 1.25-1.50 (2H, m), 1.60-2.21
(9H, m), 2.23-2.85 (9H, m), 2.86 (6H, s), 3.08 (2H, q), 3.14 (3H, s), 3.31(3H, s), 3.30-3.95
(5H, m), 3.95-4.25 (2H, m), 4.60-4.95 (2H, m), 7.10- 7.35(5H, m); LC-MS: 805 (MH"),
HPLC-RT: 2.73 min.



met hyl hept anoi ¢ acid and

2-{1-di net hyl car banoyl net hyl sul f anyl - 2- [ 2- ( 3- hydr oxy-

phenyl ) - evbyBoes3bsanoyl | - et hyl } - pyrrol i di ne-1-carboxylic a®eca/mrerorbut yl
ester. 1H NWR (270 MHz, CD3OD): 8 0.75-1.18 (18H, n), 1.18-2.20 (11H m,
2.21-2.81 10 (5H, n), 2.90 (6H s), 3.08-3.20 (6H, n), 3.30 (3H, s),
3.25-3.90 (7H, nhi 1 0-4.30 (2H m, 4.60-5.00 (2H, m, 6.50-6.75 (3H,
m, 6.98-7.15 I%’T ,P?T?, LC-Ms: 748 (MH), HPLC- RT: 2.41 min. Exanple 65 15
Et hyl - carbam ¢ aci d

2-{1-]1- (4 { [ ZEthgl-cirbanieycidd- o B héd-hip- Codinyatiplamineod-raethylbuiylagiagk y | |
- net hyl - 2 b L blidin2-y1]-2-
net hy ?fge}t n}g i ?ﬂ&?{ tﬁrﬂﬁhﬂ%?G SRR ﬁlem?r _hepthslbyl)-Byryblldin2-yl] -2

phenethylca suf fanyl } - et hy g stirred solution of
N-{1-[(1- s@éﬂwhﬁwethylflzlfa[ny pmwll%wo ?ﬁ}}' )sEheF%{]n“;?F%r 2 20
phenet hyl car banoyl - et hyl ] -pyrrolidin-1-yl}-2-nmethoxy-4-oxo-butyl)-nethyl -
rbamoyl - 2-met hyl - propyl } - 2- di met hyl am no- 3- met hyl - but yram de (50 nm,
0.067 mml) in CH2C12 (1 m) was added N, N - carbonyl di i m dazol e (33 ny,

0. 204 | d 0 d

at roomearpgpﬁ? gﬁrlr%%ﬁ'ié%? Ogltgh(ITI - S‘?Glr%%gl\fvamp_ ! %E:g%t?géd% i ﬁpl?/:atg?foﬁ I‘I'Furae

resul tig cethyleabhinoydsl- meﬁsfblulfeldyltmop)ﬂbmr(ﬂlldm)1'Y1%n¥dm2@10§t/

hydr ach! of ilyd 2aniBhoy: 2 (iDL ﬁpﬁtmeah?laﬁﬁn& . Q6hyRbutyPanfid6 (50Wk) Was
dded | ar d

T5hr .t he 03 mreol) St oGhERATA 7 e%g&y@gsﬁg‘/ag?{fé@i%@%? Asfndh was

purifieg b&@g@g@@hﬂmldﬂib@& Q01331 mODSt 88bEStermpatetuie. AFRr Béing stirred at
H20: CH3CN 0. 0

The C1ol e wam it oo M it R ShareR el Fogyl BPRNG p B8 1
244223 nggD)n 2) SvRich Wrad pdBfiddiiyHprepdrative BLA. (aﬂumﬁH}D&)SZ}';;E e o R. ?;gt@g%él gn g
3.30-3. 95 ﬁ?ﬁcﬁ)ﬁﬁ’éﬁd&f@wﬂﬁ%@ %ﬁa&iﬁ i e ?V%ﬁ d gy s 51

m; LC MB: c@@pofds)a whitPar@ophoue pawderi (A3 man98)-008378 PCT/ EP02/ 07931 - 80-
Exanpl e 66 Ethyl-carbamc acid 3- (2-{3- [ 1-(4-{

[ 2- (2- djsmet hyl am no- 3- net hyl - butyryl am no) - 3-nethyl -butyryl] -nmethyl-am no
}-3 -nmnet hoxy 5- et hyl - hept anoyl ) -pyrrolidin-2-yl] -2-

'H NMR (270 MHz, CDCl): 8 0.68-1.19 (18H, m), 1.15-1.46 (8H, m), 1.50-2.10
(9H, m), 2.07 (3H, s), 2.10-2.68 (3H, m), 2.75-2.90 (2H, m), 2.94 (6H, s), 3.03 (3H, s), 3.32
(34, s), 3.30-3.78 (4H, m), 3.95 (2H, q, ]=6.93 Hz), 3.80-4.08 (1H, m), 4.08-4.37 (1H, m),
4.59-5.86 (2H, m), 6.81-7.09 (3H, m), 7.12-7.29 (1H, m); LC-MS: 805(MH™), HPLC-RT:
20 2.70 min.

The following Examples illustrate pharmaceutical preparations containing a

compound provided by the present invention.

25

30
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gn\ll """" Pyl
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120

150

Interlocking gelatin capsules each containing the following ingredients were

manufactured in a known mannar.



anhydrous | actose 103 83 35 <croscarnellose sodium6 6 8 povidone K30 5 5
6 magnesium stearate 1 1 1 Total weight 120 120 150 Interl ocking gelatin
capsul es waab/oessm ai ni ng the follow ng ingredients were S5pocampbzensred in a
known mannar. 10 15 WD 03/008378 PCT/ EP02/ 07931 -82- Exanple 68

I ngredi ents ng/tablet N[ 1-(1 1-sec-Hidtyl-2- met hoxy-4- [2-(1- 5 25 100

met hyl sul fanyl FFH Bgt hyl car banoyl -ethyl) pyrrolidin- | -yl]
- 4- 0X0- butyl} YPecar bamoyl ) - 2-nethyl - propyl]
- 3- net hyl - 2-methylam-ro—butyran-de—hydrous—tpectose 159—123—148——corn

starch 25| 35 4mgretd&>éms 10 15 10 nmagnesi um st ear at entfg/@bRt Tot al wei ght| 200

200 300 p 10 WO 03/008378 PCT/EP02/07931 -83- Exanple 69 Injection
sol ution/emul sigon_0§ RABALL.INLdAGLRDieNEs M/ M 5 25 100
methylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-
2-methyl-propyl]-3-methyl-2-methylamino-
butyramide
hydrous lactose ) 159 123 148
corn starch i 25 35 40
talc 10 15 10
magnesium stearate 1 2 2
Total weight 200 200 300

10



N-[1-({1-sec-Butyl -2-net hoxy-4-[2-(1-nethylsulfanyl-2- 1 ng phenethylcarb
anoyl - ethyl) -pyrrolidin- | -yl ] -4- oxo-butyl } -nethyl-

car banoylwoasnes3hs/| - propyl ] - 3-nmet hyl - 2- met hyl am no- but yr &cird@oybiser ol
10-50 mg lecithin 20-50 ng soy oil 1.5 mg glycerol 8-12 ng water (.s.
ni 5 WD 03/ 008378 PCT/ EP02/ 07931 -84 C%inms 1. A conpound of the fornula
(1), RB RAN LN R OO0-~ORbi-s(O" O(l) wherein 5 R, R2 and R3
are each inde%ﬁé‘gﬁfpgzhydrogen or (Cl-C4)-alkyl; R4 is hydrogen; alkyl
optionally substituted with one to three substituents selected from the
group consi st i Injectibnlsgldtioriemuddidorieparationo, nono- or di - al kyl ami no,

car boxy, al koxycarbonyl, carbanmoyl oxy, alkylcarbonyloxy carbamyl or 10
hal ogen; al kenyl...3;@ltki nyl ;. (C3-C7)-cycloal kyl; aryl optional kyg/mi
substituted w one to three substituents selected from {15 the group

consi sti ng—of—hat uﬁen, atkoxycar bonyt, Carbtgxynﬁéllf’ Fglrarm) 4
al kyl car bpny! oRy(1- Q/éﬁ@,Bu%ﬁpme@PXHﬁ:L%r(llwa PRy, al koxy, T¥henyl
phenoxy, 1 phédeta QPBdnRyL-ettiyl)-pyreslidurat IPXyoxodiueylh ongthyl- hy dr oxy,
carbamoyl)-2-methyl-propyl]-3-methyl-2-methylamino-butyramide

glycerol . 10-50 mg
lecithin 20-50 mg
soy oil 1.5 mg
glycerol 8-12 mg
water g.s. ml




al kyl car bonyl am no, heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amno or
benzyl; 20 aralkyl with the aryl group optionally substituted with one to
three suwetmwsm s sel ected fromthe group consisting of PRalEPgB6T31

al koxycar bonyl , sul fanoyl , alkylcarbonylgxy, cyano, nono- or di-alkyl -

am no, al kyl, al koxy, phenyl, phenoxy, %lfluoronethyl trifluoro- methoxy,
al kyl t hi o, hydroxy, alkylcarbonylanino, het erocycl yl , 1 3 25 dioxol yl,

1, 4-di oxolyl, am no or benzyl; or hetergcyclylalkyl; R5 is
(C1-C6) - al kyl am no; WD 03/008378 PCT/ EFPBPM97931 - 85- hydr oxy;
(C3-C7)-cycl oal kyl am no optionally substituted by phenyl or benzyl;

aryl am no; ar aj kyl QebReohad bithe (Sinl4Dal kyl ene and the aryl group
optionally 5 substituted with one to three substituents selected fromthe
group consisting of hal ogen, al koxycarbonyl, sul fanoyl, al kyl carbonyl oxy,
car banoyl oxy, cyano, nono- or di-alkylam no, alkyl, alkoxy, phenyl,
phenoxy, trifl uoronethyly hoxy Kyget hi o, hydroxy,

al kyl car bonyl anmi no, h@ter di ox , ML, 4wdi oxolyl, amino or 10
benzyl ; (d -C4)-al koxy>™N"b , eterypcyqf'yl optionally
substituted with one to t hree el sele@hed fromgihe group

consi sting of benzyl, b@nzhy ryl, al kyl, hyd?oxy 15 al koxy,

al kyl car banoyl oxy,..@i no, mono- or di-al kyl am no, acyl am no,

al koxycar bonyl am no, phenyl or halogen het er ocycl yl am no;

het erocycl oal kyl 309 g1 0 L Ik LRNG) Ka:dEQUB: @RIESARLAY substituted

R* is hydrogen;
alkyl optionally substituted with one to three substituents selected from
the group consisting of hydroxy, alkoxy, amino, mono- or di-atkylamino,
carboxy, alkoxycarbonyl, carbamoyloxy, alkylcarbonyloxy, carbamoyl or
10 halogen;

alkenyl;
alkinyl;
(Cs-Cy)-cycloalkyl;

aryl optionally substituted with one to three substituents selected from

15 the group consisting of halogen, alkoxycarbonyl, carbamoyl, sulfamoyl,
alkylcarbonyloxy, cyano, mono- or di-alkylamino, alkyl, alkoxy, phenyl,
phenoxy, trifluoromethyl, trifluoromethoxy, alkylthio, hydroxy,
alkylcarbonylamino, heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amino or
benzyl;

20 aralkyl with the aryl group optionally substituted with one to three
substituents selected from the group consisting of halogen,
alkoxycarbonyl, sulfamoyl, alkylcarbonyloxy, cyano, mono- or di-alkyl-
amino, alkyl, alkoxy, phenyl, phenoxy, trifluoromethyl, trifluoro-
methoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl, 1,3~

25 dioxolyl, 1,4-dioxolyl, amino or benzyl; or

heterocyclylalkyl;

R’ is (C;-Ce)-alkylamino;



with one to three substituents selected fromthe group consisting of 20
benzyl, benzhydryl, alkyl, hydroxy, al koxy, alkyl carbanoyl oxy, am no,

di al kyl amvo®3/oessys am no, al koxycar bonyl am no or hal ogen; &calpyt/omy1 and
aral kyl both optionally substituted w thgone to three substituents from
the group consisting of hal ogen, al koxycarbonyl, sulfanoyl,

al kyl car bonyl oxy, cyanﬁrh eRAo- or di-al kylam no, alkyl, 25 al koxy, phenyl,
phenoxy, trifluoroneth trlfluoronethoxy, al kyl t hi o, hydroxy,

al kyl carbonyl am no, k(% Q%C%’lc alkgl%rrﬁmg 0 rlami lTer gitlﬁ%[&)ﬁf bgény}gglaﬁ@ngﬁ

am nosul fonyl or benzy 'S an |n e er

pharmaceutical acceptable salts thereof. V\D 03/ 008378 PCT/ EP02/ 07931 -86
2. A conpound of cl ai maylantieeein RL is (Cl-C4)-al kyl. 3. A conpound of
claiml or 2 wherein RLis nethyl. 5 4. A conpound of claims 1 to 3 wherein

R2 is (Cl-C4)-al kyl. %alwlaagﬁpﬁuﬂﬁ ot,-clyak er;earmmewgwu oBaohalynet hyl .
10 6. A conpound of claing %4 ﬁ q¥ 199€n, 0 7. A
conpound of claims 1 té‘ﬂ@t%’i Wit ORﬁt‘?@’ Fﬁ@ﬁt&é‘ﬁn 3‘1’?{%? %

substituted with one t eorshitiag ofhdlsgdn, bﬂkﬁt;&:aﬂmhgbmdﬂlnio‘yhrdkyﬂmr@nglmy

consi sting of hydroxy, m n mono-_ aor_ di -

car banoyl oxy, acetoxy 8?%€£P@8§§C&Fﬁén§¥m dk%kﬁmhﬂgxf%%f?@?ﬁy%hﬁghlkI
aryl optionally substi pherfmtymltﬂhommethyi triﬂll@eomgtlb@ﬂ,taﬂﬁfhh@, hgbsp®st ed from

the group consisting o G yﬂ(hahg en 4. abt MR8y Or
di - al kyl am no, alkyltgmgkor al caxﬁonyla araﬂ'y mnfﬂﬁ%%e aril

group oionally subsberaybed mnth one to three substituents selected from
the group consisting of al kyl, alkoxy, hydroxy, hal ogen, am no, nono- or
di - al kyl am no, or alkygghtg>dﬁam@0 het er ocycl yl al kyl . 8. A conpound of
claims 1 to 7 wherein R4 is phenyl, nethyl, t-butyl, 4-

benzhydrazino;

heterocyclyl optionally substituted with one'to three substituents
selected from the group consisting of benzyl, benzhydryl, alkyl, hydroxy,
15 alkoxy, alkylcarbamoyloxy, amino, mono- or di-alkylamino, acylamino,

alkoxycarbonylamino, phenyl or halogen;
heterocyclylamino;

heterocycloalkylamino with the heterocyclyl group optionally substituted
with one to three substituents selected from the group consisting of
20 benzyl, benzhydryl, alkyl, hydroxy, alkoxy, alkylcarbamoyloxy, amino,

dialkylamino, acylamino, alkoxycarbonylamino or halogen;

aralkyloxy and aralkyl both optionally substituted with one to three
substituents from the group consisting of halogen, alkoxycarbonyl,
sulfamoyl, alkylcarbonyloxy, cyano, mono- or di-alkylamino, alkyl,
25 alkoxy, phenyl, phenoxy, trifluoromethyl, trifluoromethoxy, alkylthio,
hydroxy, alkylcarbonylamino, heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl,

amino, aminosulfonyl or benzyl;
and
n is an integer of 0, 1 or 2;

30 and pharmaceutical acceptable salts thereof.



t Butyl phenyl , 4-nmet hoxyphenyl, 2-am noethyl, 2-dinmethylam noethyl,
ZHNCH2CH2-, 4- net hyl t hi ophenyl, cycl ohexyl, 2-, 3-, or 4-hydroxyphenyl,

4- acet oanwooploessys , 4 25 fl uorobhenyl, ethyl, i-propyl, becTgPp2/07931

2- acet oxyet hyl , 2-diethylcarbannyloxyeth¥l phenyl et hyl, allyl, n-pentyl,
2-naphtyl, 4-fluorobenzyl, 2-furyl nethyr3%r 2- hydroxyethyl 9. A conmpound
of claims 1 to 8 wherein WO 03/008378 PCT/ EP02/07931 -87- R5 is

(d -Co6)-al kyl am no; hydroxy; (C3 CV) cycl oal kyl ami no optionally
substituted by phenyl or benzy yl.am no;, 5 aral kyl am no havi ng

(Cl- C4) - al kyl eRe adneprapraingrafic agnduﬁne@@nul?orfa(ﬂu&)@wbu tuted with one to
three substituents selected fromthe group consisting of HZNSO2-, hydroxy,
al kyl, benzyl, al koxy, carbanmoyl oxy or heterocyclyl; (Cl-CA)-aIkoxy;
benzhydrazi no; 10 heterocyclyl optionally substituted by benzyl or
benzhydryl ; heter rocycl gal kyami no wi th the heterocyclyl
group optional Py gu%’s“?%'ﬂ’&(gda\’ﬂjt H’@@‘%‘E}H%Fse%g@ﬁgsti tuents sel ected from
t he group conS|st|ng of al kyl, hydroxy, al koxy, alkyl carbanoyl oxy, am no,
di al kyl am no, acyl am no, alkoxycarbonylanino or hal ogen; or 15 aral kyl oxy
and aral kyl both optionally substituted wwth one to three substituents from

the group consizsting, OM&Qﬁﬂm @k&% @{% rPR“iXkCl @ﬂkmﬁo yl,

al kyl car bonyl oxy, “cyan nono- di - anlno alkoxy, phenyl ,
phenoxy, trlfluoronethyl trlfluoronethoxy, aIkyIthlo hydr oxy,
al kyl car bonyl am no, heterocyclyl, 1, 3-di oxol yl, 1,4-dioxolyl, am no,

am nosul fonyl or benzyl. 20 10. A conpound of clains 1 to 9 wherein R5 is
phenyl et hyl ani 5o; Apbenydeidaixiaims benz yherein R2is negpiatly | met hyl ani no;
benzyl pi perazi no; 1,2, 3, 4-tetrahydroi soqui nolino; t- butoxy; hydroxy;

4- H2NSQ2PhCH2CH2; 2-, 3- or 4-hydroxyphenyl et hyl am no; N

10 6. A compound of claims 1 to 5 wherein R?is hydrogen or methyl.

7. A compound of claims 1 to 6 wherein R* is hydrogen; alkyl optionally
substituted with one to three substituents selected from the group consisting of hydroxy,
amino, mono- or di-alkylamino, carbamoyl, carbamoyloxy, acetoxy or carboxy;alkenyl;

15  alkinyl; (Cs-Cy)-cycloalkyl; aryl optionally substituted with one to three substituents
selected from the group consisting of alkyl, alkoxy, hydroxy, halogen, amino, mono- or di-
alkylamino, alkylthio or alkylcarbonylamino; aralkyl with the aryl group optionally
substituted with one to three substituents selected from the group consisting of alkyl,
alkoxy, hydroxy, halogen, amino, mono- or di-alkylamino, or alkylthio; or

20  heterocyclylalkyl.

8. A compound of claims 1 to 7 wherein R*is phenyl, methyl, t-butyl, 4-
tButylphenyl, 4-methoxyphenyl, 2-aminoethyl, 2-dimethylaminoethyl, ZHNCH>CH;-, 4~
methylthiophenyl, cyclohexyl, 2-, 3-, or 4-hydroxyphenyl, 4-acetoaminophenyl, 4-

25 fluorophenyl, ethyl, i-propyl, benzyl, 2-acetoxyethyl, 2-diethylcarbamoyloxyethyl,
phenylethyl, allyl, n-pentyl, 2-naphtyl, 4-fluorobenzyl, 2-furylmethyl or 2-hydroxyethyl.

9. A compound of claims 1 to 8 wherein



benzyl phenet hyl am no; 4-t-butyl benzyl am no; benzyl am no;

N- et hyl phenet hyl am no; 2 25 , 3- or 4-hydroxyphenyl et hyl - N- net hyl am no;

4- benzhydwelopiopssrazi no; 2- phenyl cycl opropyl anm no; t hi enylPerpoaNioBD;
2-pyridyl ethyl am no; 5-ethyl pyrazol; 4, 3g, di methoxyphenyl ethyl am no;
benzyl hydr azi no; benzot hi azol - 2- ylnethyl anlno 2- pyridin-4-yl-am no;

3, 4-di met hoxy- phenyl - ehhzm(g?gmyhnﬁﬂ@no bezot hi azol - 2-yl net hyl - am no;
2-pyridin-3-yl-ethylam no; pyridin-4 ylnethyl am no; thiazol-2-ylamno; 30
napht al en- 2-yl am no; 4- gﬁ#oro phenyl - et hyl am no;

4- met hoxy- phenyl - et hyl dhf'R6Y> 4- (1, 2, 3)t hi adi azol - 4-yl - benzyl ani no;

2-cycl ohexyl am no orl -benzyl - plperldln 4-yl am no. WO 03/008378

PCT/ EP02/ 07931 - 88 11(CACpecyshaliglaofine bpiiomally stlestit@edbppbenyl ar benzgh

integer of 0. 12. A conpound of clains 1 to 10 wherein RL and R2 are

methyl, R3 is hydrogen,, ﬂ%gg nis an integer of 0. 13. A conmpound of claim
12 selected fromthe gr up consi sisting of a)
N-[1-({1-sec-Butyl -2-net hoxy-4- xo 4-12- enet hyl car ba
ph[enyl( {SLﬂ fanyl - e%/hyl ) - IB W&XW&P a*ilng |((%Z -Cy)- alﬁ}blene and’ tlhe arytf gro&{) opt1ona11y

;j_bUt y lh} I metiydtitead Ratiite)o &r@@ﬁdb}é’utd@ﬁﬁmylkdted from the group consisting of H,NSO,-,
i met hyl a

N-[1-({1- 2@%8§HY;§M%X%éFﬂd§ %&1 ebTROﬂ%%HVﬂ% ??aﬁf' 2- phenet hyl car banmoy! -

ethyl)-pyrrolidin-1-yl] -4-o0xo- butyl} met hyl - car banoyl ) - 2- net hyl - pr opyl ]
- 2- di met hyl anmi no- 3- net(GyICybalkyxyan de, c)
N-[I-({1-sec-Butyl-4-[2-(1-(S)-tert-butyl sul fanyl -2-phenet hyl car banoyl -

ethyl)-pyrrolidin- | dshvd
- 2- met hoxy- 4- oxo- butyl}%{)E Zg’rzug%rbannyl) 2-met hyl -propyl] -2- 15

di met hyl am no- 3- net hyl - buty

N-{1-[ (1 sec-Butyl - 4-{ i‘-e'[eIOf(Yﬂn{%Prt’conBﬂX sibstiimss pyshang  bpnshydryl;
phenet hyl car banoyl -et hyl] -pyrrolidin- |-yl}

- 2- met hoxy- 4- oxo- but yl| hete@ddyylylaadnéanoyl ] - 2-net hyl - propyl '}

- 2-di net hyl am no- 3- nethyl butyram de, e)

N-{1-[(1- But yl

o et B 1 et A
- - y I , ? 3
3-[1- (4-{[ ZnkgealB RS M2 800, &aﬂ@ﬁa@ﬂihb,@é&]ﬁfrﬁﬁ@'&lld&&)’ca@bdfﬁlﬂdiﬁlho By hyloyérd; or

15 aralkyloxy and aralkyl both optionally substituted with one to three
substituents from the group consisting of halogen, alkoxycarbonyl, sulfamoyl,
alkylcarbonyloxy, cyano, mono- or di-alkylamino, alkyl, alkoxy, phenyl, phenoxy,
trifluoromethyl, trifluoromethoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl,
1,3-dioxolyl, 1,4-dioxolyl, amino, aminosulfonyl or benzyl.

20

10. A compound of claims 1 to 9 wherein R’is phenylethylamino; phenylethoxy;
benzyloxy; 2-naphtylmethylamino; benzylpiperazino; 1,2,3,4-tetrahydroisoquinolino; t-
butoxy; hydroxy; 4-H,NSO,PhCH,CHy; 2-, 3- or 4-hydroxyphenylethylamino; N-
benzylphenethylamino; 4-t-butylbenzylamino; benzylamino; N-methylphenethylamino; 2-

25 ,3- or 4-hydroxyphenylethyl-N-methylamino; 4-benzhydrylpiperazino; 2-
phenylcyclopropylamino; thienylethylamino; 2-pyridylethylamino; 5-ethylpyrazol; 4,3-
dimethoxyphenylethylamino; benzylhydrazino; benzothiazol-2-ylmethyl-amino; 2-
pyridin-4-yl-amino; 3,4-dimethoxy-phenyl-ethyl-methyl-amino; , bezothiazol-2-ylmethyl-
amino; 2-pyridin-3-yl-ethylamino; pyridin-4-ylmethyl-amino; thiazol-2-ylamino;

30 naphtalen-2-ylamino;4-chloro-phenyl-ethylamino; 4-methoxy-phenyl-ethylamino; 4-
(1,2,3)thiadiazol-4-yl-benzylamino; 2-cyclohexylamino orl-benzyl-piperidin-4-ylamino.



met hyl -am no } - 3-net hoxy-5-nethyl - heptanoyl) -pyrrolidin-2-yl]
-3-net hyl sul fanyl - propionic acid phenethyl ester, 25 g) 3-[1-(4-{

[ 2- (2- D nwolwgloessisio- 3- net hyl - but yryl am no) - 3- met hyl - butyryb]r;EP02/07931
net hyl - am no} - 3- met hoxy- 5- net hyl - hept anoyg) pyrrolidin-2-yl]

-3-net hyl sul fanyl - propionic acid benzyl ester h) N-(1-{

[ 1- sec- Butyl - 2- met hoxy- 4- (2-{ 1- met hyl sul f anyl - 2 [ (napht hal en- 2-

yl met hyl )-carbam)yl] -ethyl }-pyrrolidin-1-yl)-4-oxo-butyl]

- met hyl - car bano nmet hy

propyi ) - 2- di met Hyl aPnF%PSu%PﬁR%mHL}tWQMh&éemw Psiiress9kl-peT/ EP02/ 07931
-89 i) N{ 1- [(4-{2-

[ 1- (2- Am no- et hyl sul fanyl ) - 2- phenet hyl car banoyl - et hyl ] - pyrrolidin-

| -yl }-1-sec-butyl-2-net hoxy 4- oxo- but yl) - met hyl -car banmoyl ] - 2- net hyl -
propyl } - 2-di methyl a tyr ) 2

[ 3-(4- Benzylnyﬁm erag} ﬁ?gﬁ]&ﬁlr‘?ﬁf slglr&}%%}?k a%é(% %)Treé%)étﬁ]{ﬁ lsp})l)}/’?rro er|1d| n-
| -yl}-1-8eca 58Ian2n’¢¢§@ >@y 4- oxo- butyl ) - met hyl - car bamoyl ] - 2- et hyl -
propyl } - 2-di net hyl am no- 3- net hyl - but yram de, k) N-{

1-1(1-sec-Butyl 13- { 2<bsp ()ﬁnéfbﬁlélm‘rﬂlpselédte'dﬂtﬁﬂ Hﬂ%rbﬁp Condisistihg of
nmet hyl sul f anyl - 3- oxo- propy ] -pyrrolldln- | -yl}

-2-nmeth 4- but b

2 i ot oyl an 8- 3 MeAHT bRy e RO Lo [ (b RO . (2. 1.
( 2-di et hyl p]mnyhulﬁﬂy&k&hyll)f - yrydljdia-1-yihbnei Japlethat-batrombyl2hsethyl-pyopydH3-di n-

| -yl }-2- netg% Oﬁ%‘%xno_ -'1’){1&16%1 l{ﬁ:tgﬁ}ﬂédé:ar barmoyl] - 2-nethyl -propyl}

- 2-di net hyl am n m (2-{ 1- [ 1-(4-{
2- (2- Di et hyl 3- net hyl - but I 3-
; me§ hyl -14ni n)c/)} algangﬁt Hg(f@-s)éc-ﬁs?yﬂrﬁglh%&sgzg{% )1nrgyﬁhvlévli@wiézzy*vnfthylzarbsmwl-
henet hyl ca L ] t
Rl- {1- [()1/ seétIB u mﬁmye%%’gﬁi%mgﬁggh%zﬁﬂn—g?ﬁel sull)f?;nyl ygﬁ’gi%ﬂl]sﬁlsf :;yl ;]) 2-
phenet hyl cag’@a%?%)sy}ﬁmé%oﬁ yirpet }5‘ b4 - |-yl }-4-o0xo-butyl)-nethyl-carbanmoyl ]
-2-nmet hyl - propyl} -2-dinethyl am no-3-nethyl-butyram de, o) N | 1-8{
1-sec-Butyl -4- {R- Ni[I-(yekoBaxyddsiaH flaf)ite2-bphdnefahylt 2 phéretingdariedrhyil) - 20
pyrrolidin- lt-h)ﬁ)] yrrohqen ?%]XZ L}ne%&)pi"toﬂ)-}bugﬁf H% h}ﬁf %51%@% ))Z-ﬁle{fﬁftl Iﬁyépyﬂré)-pyl 1

-2-
15 dimethylamino-3-methyl-butyramide,

d)  N-{1-[(1-sec-Butyl-4-{2-[1-(4-tert-butyl-phenylsulfanyl)-2-
phenethylcarbamoyl-ethyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -
2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

e)  N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-(4-methoxy-phenylsulfanyl)-2-
20 phenethylcarbamoyl-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide,

f)  3-[1-(4-{[2- (2-Dimethylamino-3-methyl-butyrﬂamino)-S-methyl-butyryl] -
methyl-amino}-3-methoxy-5-methyl-heptanoyl)-pyrrolidin-2-yl]-3-methylsulfanyl-
propionic acid phenethyl ester,

25 g)  3-[1-(4-{[2- (2-Dimethylamino-3-methyl-butyrylamino)-3-methyl-butyryl]-
methyl-amino}-3-methoxy-5-methyl-heptanoyl)-pyrrolidin-2-yl]-3-methylsulfanyl-

propionic acid benzyl ester,

h)  N-(1-{[1-sec-Butyl-2-methoxy-4-(2-{1-methylsulfanyl-2-[(naphthalen-2-
ylmethyl)-carbamoyl]-ethyl}-pyrrolidin-1-yl)-4-oxo-butyl]-methyl-carbamoyl}-2-methyl-
30 propyl)-2-dimethylamino-3-methyl-butyramide,



di met hyl am no-3 -net hyl - butyram de, p)
N-{1-[(1-sec-Butyl-4-{2-[1-(S)-(4-hydroxy-phenyl sul fanyl) - 2-

phenet hyl warbaosys - et hyl ] PCT/EP02/07931
-pyrrolidin-1-yl}-2-nethoxy-4-oxo-butyl)-nethyl -carbanoyl] -
2-met hyl - propyl } - 2-di met hyl ani no- 3- met i§? = but yr ami de, 25 q)

N-{1-[(1-sec- B;lﬂ)y' I\fg %@%{5} E@z}gﬁig{-g{h%mﬂ%ﬂé'-'pﬁ%étﬁﬁxiri,al%byl-ethyl]-

phenet hyl car barroyl
| -yl } - 2= netpiyoolidid- byl - betoyytylrnteghoxyzd-bserbyty])-methyheuhgmop Gpyethyl-

- 2-di net hyl ami 0, siRet ]
1-[(4-{2-[fggaﬁgéS¥§%%ﬁ¥%g?gﬁ%ﬁ%ﬁggﬁ?gﬁ%??%é-phenethyIcarbannyl-ethyl]-

pyrrolidin- |-yl}-1-sec-butyl-2-net -4- ~but yl) - hyil - b I
D et hyl |30 prbby N6 Rl B PSRy Db e S e i BP0 b
PCT/ EP024 093:blidm9 0 y§) 1-becd bultyl- {-Iné@kexyBiroyd-bhtyl2methyl-carbamoyl]-2-methyl-
[1-(4-f|uo&gé§5f?xgsuhg n.I%2g8§g8§§%5¥%%%%bannyl- et hyl ]
-pyrrolidin- ¥ ﬁﬁéﬁ-'f 24 o] -net hyl - car banoyl ]
- 2-met hyl - propyl } - 2- di met hyl am no- 3- hyl - b '
[ tl;] ( I{ )1 sec-p Bulto iid)} 4»{;-21ha”fk%gf@?—?wﬁé&m% r i?a%%éti%ia-gmamw 5
e y 2. _ _ TR 9. AL _ _ -
oo T RS R v
_9_ i me - 1 - - amuide,
[1-({175¢C-Butyl-4-[2-(1-ethy|sulfanyljg?phenethylcarbanDyI-ethyI) -
pyrroligpn- 1-y}]1 N-{1-[(1-sec-Butyl-4-{2-[1-(2~dimethylamino-ethylsulfanyl)-2-
- 2- met hoxy- -ox%%@u y%%- hﬂl-ca.ganP )5.2-1ethy) - pren -2
TR i) e e G A U
- e i - amiggy in- 1 -yl
a?-n?hhfxyj4-oxo-gﬁtyl%-gethyl-carbanDyI)-2-nethy?-L?oLy:? -2- /]
i met hyl am no- t i -
P o e e tarbloots et LB Or et

(1-tert-butyls . car bamgyl| - et hyl") - rro -1-yl
;1_2- rreL hny;WWH-mIM l-ymm}rﬁymémwmrbyl-bﬁmgwgh-Pgﬁ%elpc@fl]z-ﬂ%%5y ]
| met hyl;am Bos LU RIS - 4hyl)chrbimid dcidbed 72t estel,
iBenzyLéulf%E?I- hphené?#ylgaragﬁgyl-é??;i)¥%§¥?ol?g?ﬁég-yl]-
-sec- butyl - 2- et - 4- 0X0- - - - - - 2-
dinethyraﬁino-élnet %ﬂﬂﬁﬁggkgﬁ%ﬁé%nﬂgggbxhzﬁ?R %HB%&QmﬁEWﬂBEQXEuB&Sﬁﬂﬁj i
phenethylcarbamoyl-ethyl]-pyrrolidin- 1-yl}-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-

propyl}-2-dimethylamino-3-methyl-butyramide,

0)  N-[1-({1-sec-Butyl-4-[2-(1-cyclohexylsulfanyl-2-phenethylcarbamoyl-ethyl)-
20  pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide,

p)  N-{1-[(1-sec-Butyl-4-{2-[ 1-(S)-(4-hydroxy-phenylsulfanyl)-2-
phenethylcarbamoyl-ethyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -
2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

25 q)  N-{1-[(1-sec-Butyl-4-{2-[1-(R)- (4-hydroxy-phenylsulfanyl)-2-
phenethylcarbamoyl-ethyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl) -methyl-carbamoyl]-
2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

r)  N-{1-[(4-{2-] 1-(4-Acetylamino—phenylsulfanyl)—2-phenethylcarbamoyl-ethyl] -
pyrrolidin-1-yl}-1-sec-butyl-2-methoxy-4-oxo-butyl)-methyl-carbamoyl] -2-methyl-
30 propyl}-2-dimethylamino-3-methyl-butyramide,



y) N{ 1-[(1l-sec-Butyl-4-{2-[1-(2-hydroxy-phenyl sulfanyl)-2 20

phenet hyl car banoyl - et hyl ]

- pyrrol i dwo-0B/09d3y8 2- net hoxy- 4- oxo- but yl ) - net hyl - car banoyl| PCI/EP02/07931
2-net hyl -propyl } -2-di met hyl am no- 3- et hyd, but yram de, z)
N-{1-[(1-sec-Butyl-4-{2-[1-(3-hydroxy- phenylsulfanyl) 2-

phenet hyl car bans)yl ET-{hyﬂ(l-sechﬁfthl{fZl [1=(4-fluoro- phenylsulfanyl) -2- phenethylcarbamoyl—
ldl x':s% h)Z/I gﬁ;[‘%g ]é _p%rto b 9%'3%%605& %éacggy%y m]ethyl-cargemo?{ll] -2- meH-rvyl inropyl -2-
N-{ 1- [ ( 1- sedinBubytamihof 2-nfidthylsbugrdmidey - et hyl sul f anyl ) - 2- phenet hyl car banoyl -
ethyl] -pyrrolidin-1-yl}-2-nethoxy-4-oxo-butyl)-methyl-carbanoyl]

L (A o ﬁlﬁn@'t%%?‘h@ T T e I%P%%na‘l‘ﬁ‘?%*rﬁ Syl
- et hyl - g ) PXTWB@H’O U=2-methapy 411@91 huel H)ne Feasbpmioyl) 2- ket hy-prowﬁ-z—

phenet hyl cadllgmpmmg{ohwnwhﬂw}r}mﬂéwyl ester, WD 03/008378 PCT/ EP02/ 07931
-91 cc)

vt il - e moy - 2ohoe Moy A B ReB R EHA a v e BR bt mont ety |-

- 3- net hyl supyraclidin- 1pylb@+meﬂ10x3&é+aiot’t&rtyl}-lmﬂtw1 -cagiagiqyl)d2hmethyl-propyl]-2-

3-[1-(4-{[2 but yryl am no) - 3- net hyl -butyryl]- 5
et hyl - an noF. 3. %"h@x‘ ﬁ:ﬁt’fﬁﬁ%‘ggp anoy!)-pyrr ol 1 di n-2-yl] - 3- et yl sul fan
yI pr opi oni ¢ aC|d ee) 1-sec-Butyl - 2-nmet hoxy-4-(2-{

_ et hyl8ul f anyY)- 2-Nfid: (({hsgq:Bﬂ%zLéy{rl lpmgp»ls%nylr%:ahmﬁm ¢drbamoyl-ethyl)-
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net hyl ani
N-T1- (%/1 se%pﬁ%@xf%%gﬁﬂo&%% | _dlfllfthr}featxﬂy suﬁethr?’gllbu?’r pide. hyl car bam)yl

et hyl rrolidin- |1 -4-oxo0-but met h [ banoyl ) - 2; et hyl yl] -3
- rre%/hill py_ met arﬁ%@&qu@ afrilaim f/e%h yandR are mg{h})fl R is hydr)(/)gen an nls]

-({1- SerBLeglhte%eigfil |sopropyl sul fanyl 2- phenet hyl car banoyl -et hyl) 30
pyrrolidin-1-yl 2- met hoxy- 4- oxo- butyl} met hyI car banoyl ) - 2- et hyl - propyl ]

) N{ L oer b grRsond M R B s O BRI H e oy | 1 (o
met hyl - pr Omaﬁmﬁemﬁbﬁﬁwpher&tﬁﬂda}bamoyl ethyl) -pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-

A L St

[ 1-sec-Butyl -4-(2-{2-[2-(3- hydroxy phenyl ), thyI carbarm 1]1-1 5 )
met hyl sul f anyl _ B hyA Fompeved peilaint 1 yhyremn Riis Fisk @x*élﬁmglhadrﬁ&qwiwr bam

oyl }-2- an integer of 0.
19. A compound of claim 18, selected from the group consisting of,

a)  N-[1-({1-sec-Butyl-4-[2-(1-ethylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl] -2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl}-3-methyl-
2-methylamino-butyramide,

20 b)  N-[1-({1-sec-Butyl-2-methoxy-4-oxo-4-[2-(2-phenethylcarbamoyl-1-
phenylsulfanyl-ethyl)-pyrrolidin-1-yl}-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-
methyl-2-methylamino-butyramide,

¢)  N-[1-({1-sec-Butyl-4-[2-(1-tert-butylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-methyl-
25  2-methylamino-butyramide,

d)  N-[1-({1-sec-Butyl-2-methoxy-4-[2-(1-methylsulfanyl-2-phenethylcarbamoyl-
ethyl)-pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-3-methyl-2-

methylamino-butyramide,

e)  N-[1-({1-sec-Butyl-4-[2-(1-isopropylsulfanyl-2-phenethylcarbamoyl-ethyl)-
30 pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl] -3-methyl-
2-methylamino-butyramide, and



met hyl - propyl ) - 3- et hyl - 2- met hyl am no- butyram de, h) N-(1-{ [
1-sec-Butyl-4-(2-{ 1-tert-butyl sul fanyl-2- [2-(3-hydroxy-phenyl)

et hyl car baowglods37et hyl } - pyrrol i di n-1-yl) - 2- net hoxy- 4- oxo- IPaIrEPP2/07931

- met hyl - car banoyl } - 2- et hyl - propyl ) - 3- net hyl - 2- et hyl am no- butyram de. 10
20. A conpound of claim1 \/\herel n R is merhyl, R2 and R3 are hydrogen and

golnzl S?Innlgng?ge Osz{l %f‘ secAB thogj-él%lxghln]zz& pﬁglleﬁ{:ytlc%(rjbgnligy t(f}e group

N-[1-({1- seme&)d ptopan{: z-s(ulfoeylh-aﬂgi;]up)frmlgdm-z whbnet)aykdyl-barhopbylgLhpethyl-

pyrrolidin- ]
- 2- met hoxy- 4 8%% 3br151te§/ Y} & metﬁ?}llamé%? Bg 5 2-met hyl -propyl] -3-methyl- 15

2- et hyl b d
- Brenraltze%egm £ 8nyg ) gﬁ%n@lﬁ% Ela%gr{%y{& [&t(ﬁwvyirolﬁrypheaﬂ)cﬁthvlcazbarymjl -1-

- 1-sec- byt Yﬂrreﬁryfk'ﬁlfﬂ%)ét}ﬁd}oﬁiﬁ'rdﬂidiﬂ-lﬂyl}rﬁixﬁé’tho}éﬂilbﬁﬁﬂidt})l |-rethft datanivyiy ]
- 3-net hyl - 2- i g}o bh}h‘gtram dgam é
N-[1-({1- se’E‘e%& A omet ipgRAtramidteanet hyl car banoyl -ethyl) 20

pyrrolidin-I|-yl ]-2 rret hoxy- 4- oxo- but yl } - net hyl - car banoyl ) - 2- net hyl - pr opyl ] -
3-net hyl - 2- nethy| aNi@AeH butoBatyl-dd2- {aftdrtd)utylsulfanyl -2-[2-(3-hydroxy-phenyl)-

E\I;)'E (])-pc[’:lgl é ;eés;chﬁg%gﬁn)%ylweehﬂgfifyﬁlol%ﬁ 1y % 1‘[’1%}18 2 ?cgtjatydy@ ﬁt{fﬁ lc_a%:bérn%og 1

- 2- et hyl - WB}H&P}ORYDI‘:%@WMI)A‘Z?—W@E r@lﬁp'rbcbli)ﬁa cami de. 25 22. A conpound of
of claim1l wherein R and R3 are nethyl and R2 is hydrogen and n is an

i nt ege{ 10f 0f 2%). A\ conpoURd oPdlaiel Bivieréh RSIEhREkBRFandR tAEh 0 and n is
consi st ng o

N-T1-({1- se@@ﬁ‘?%?forrzz met hoxy- 4- [ 2- (1- net hyl sul f anyl - 2- phenet hyl car banoy! -
propyl)-pyrrolidin-1-yl] -4-oxo-butyl}-methyl-carbanoyl)-2-nmnethyl-propyl]
-2 30 net hyl am 2ib- 3Aretdpplind of glaian? () selecedliirO tB8 £ROPIGBsiREE EPO2/ 07931 - 97
b) N

L ({1 soc- But vy 4~ R2nldn e bubp oS et e pkhuh ARt bampyeRfiory! ) -

- 2- et hoxy- EW@@(IBLE)GW” P-methayy-4oxedurpnyetyl merhamaybr Zpathyl-propyl]-3-methyl-

et hyl anisnoz 3ndtBjlmindIbhiytanidee.

b)  N-[1-({4-[2-(1-Benzenesulfonyl-2-phenethylcarbamoyl-ethyl)-pyrrolidin-1-
yl]-1-sec-butyl-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl] -3-methyl-
2-methylamino-butyramide,

c)  N-[1-({1-sec-Butyl-4-[2-(1-methanesulfonyl-2-phenethylcarbamoyl-ethyl)-
20  pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl] - 3-methyl-
2-methylamino-butyramide, and

d)  N-{1-[(1-sec-Butyl-2-methoxy-4-0x0-4-{2-[2-phenethylcarbamoyl-1-
(propane-2-sulfonyl)-ethyl]-pyrrolidin-1-yl}-butyl)-methyl-carbamoyl]-2-methyl-
propyl}-3-methyl-2-methylamino-butyramide.

25 22. A compound of of claim 1 wherein R' and R? are methyl and R* is hydrogen

and n is an integer of 0.
23. A compound of claim 22, selected from the group consisting of,

a)  N-[1-({1-sec-Butyl-2-methoxy-4-[2-(1-methylsulfanyl-2-phenethylcarbamoyl-
propyl)-pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl] -2-
30 methylamino-3-methyl-butyramide, and



24. A conpound of claim1l wherein Rl, R2 and R3 are nethyl and n is an
integer of 5 0. 25. A conpound of claim 24, selected fromthe group
consi sti MyomB/oosays N- [ 1- PCT/EP02/07931
({1-sec-Butyl -2-net hoxy-4-[2-(1-net hyl sulfanyl 2- phenet hyl car banoyl -

propyl)-pyrrolidin- [-yl]
- 4- oxo-but yl } - nﬁmyﬁ' ﬁagl?%'ég 530 2)4 %-@Eﬁ{lyﬂutﬁsxﬁ@(lyﬂd p%enethylcarbamoyl -propyl)-

di et hyl am no- Fant
N-[ 1- ({ 1- sepymBotidih- 14Y1ﬂ 2—Iélitlltoe;}'ﬂ=@mﬂwtﬂl}ﬂnﬁahxﬂcaﬂaapmﬂa)eﬂnyéth}dmmpﬁ%2~ propyl ) -

pyrrolidin- L Aoy ptnXgiut yl } - net hyl - car banoyl ) - 2- et hyl - propyl ]
-2- di net hyl am}%ﬁ)m3orret hgﬁxbu?@rah‘l de, c) N{

1-[(1-sec-Butyl-4-{2-]1 (2 r oxy e hy| su{fgny{% 2- phepet hyI car banoyl -
propyl ] -pyrrol 24i nﬁfOWPPuE I‘?gflﬁlé‘%} wWheisupRp & 99 ilrr%’fteﬁ’@‘ft Hangayipgn [nteger of
- 2- met hyls- poopyl }- 15 2-di net hyl am no- 3- met hyl - butyram de, d) N-{1-
[(1-sec-Butyl-4-{2-[1-(4- hydroxy phenyl sul f anyl ) - 2- phenet hyl carb

car banbyl 1 - b- et ”8' Bpdn ofém&*%@sﬁ*e“?eé‘ e R R ge, e
N-{1-[(1-sec- Butyl éz [1- (3 dr ox phenylsulfan 1)-2 20

phenet hyl car bandy! - Dr p&{ﬂiseC-ﬁy -BHinglihnxy-43[R3( lznmyhdmlﬁfpmntthﬂyhrﬁlmﬂ{ﬁyl
b 1] = t My ., N-{1-
P aee w PP RS @ry?? %%ﬁgiﬁ?g%%f?&%kéﬂ?fz%%ﬂwcﬁ?b

ph
amoy| - pr opy fjmeth Xlﬁlinéﬂq imethyl Wra}m 9- met hoxy- 4- oxo-butyl) -nethyl- carb
anoyl] -2-nethyl-propyl} -2- dinethylam no-3-nethyl-butyram de, 25 Q)

BL ( 1I { l[]}.;b sec- Bbl) yl N4El( @-l{sac BgeyM- 2y drtenymnﬁaﬂwn)r} Biphyﬂxaaﬂbﬁﬁmbﬂ-ﬁmpyl)
t | i di
- lrJre%/h;:J cgp é}ér Eyl %l]ﬁ >9I”CY ér%‘ﬁyl?%/tyl én%ﬁeﬁaﬁ%?ﬁcf#) %%eqﬁ%lyﬁ‘fb 5dt yr ani de,

h) N-(1-{ [ dirsesbylBuind- 34nf(thyl{lmt{/12n(1®e hydr oxy- phenyl ) - et hyl car banoyl ]-1-t-
but yl sul fanyl - propyl }-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]

-met hyl - car bamoy } - R-113R 1-sec-B 1-4-{2-[1- d ¢ arl)oa. L
ey o opyt ) -0 SRS A e g goplgey st
PCT/ EP02/ 079%PY!] ]ggrql erl(yi}_-%—methoxy-zl oxo-butyl)-methyl- carbamoyl 1-2-methyl-propyl}-

[ 1- sec- Bt yb-=dime#rylagaihd-3( dretytib@iyaiideny! ) - et hyl car banoyl ] - 1-t -

d)  N-{I-[(1-sec-Butyl-4-{2-[1-(4-hydroxy-phenylsulfanyl)-2-
phenethylcarbamoyl-propyl]-pyrrolidin-1-y1}-2-methoxy-4-oxo-butyl)-methyl-
carbamoyl]-2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

e)  N-{1-[(1-sec-Butyl-4-{2-[1-(3-hydroxy-phenylsulfanyl)-2-
20  phenethylcarbamoyl-propyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-
carbamoyl]-2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

f)  N-{1-[(1-sec-Butyl-4-{2-[1-(2-hydroxy-phenylsulfanyl)-2-
phenethylcarbamoyl-propyl]-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-methyl-
carbamoyl]-2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

25 g)  N-(1-{[1-sec-Butyl-4-(2-{2-[2-(4-hydroxy-phenyl)-ethylcarbamoyl]-1-t-
butylsulfanyl-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

h)  N-(1-{[1-sec-Butyl-4-(2-{2-[2-(3-hydroxy-phenyl)-ethylcarbamoyl]-1-t-
butylsulfanyl-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
30 methyl-propyl)-2-dimethylamino-3-methyl-butyramide,



but yl sul fanyl - propyl }-pyrrolidin-1-yl)-2-nmethoxy-4-oxo-butyl]

- et hyl - car banoyl } - 2- net hyl - propyl ) - 2- di net hyl am no- 3- net hyl - but yram de,
j) N-(1-{wpb3sess7But yl - 4- (2-{2- [ 2- (4- hydr oxy- phenyl ) - et hylpcariraneowsi - 1 5
met hyl sul fanyl - propyl }-pyrrolidin-1-yl)-2-net hoxy- 4- oxo- butyl ]

- met hyl - car banoyl } - 2- net hyl - pr opyl ) - 2-0@ et hyl am no- 3- et hyl - but yram de,

et h‘yfiufféﬁyfe o e P 6 GO g RE
-net hyl - car atrrbyla -Prof hWrI@hd)WI-})l 2 rdetﬁmlqhwcambwlkm@hﬂyqarmqml}ah de,

and 10 1) Nfrfeahyi Eropgl) -2- dlmethylammo -3-methy. 1 bu ram mide,
[ 1- sec-Butyl - 2-(2- hydroxy pheny t hyl car bam)yl] 1-

hyl sul f | | | h
et byl -car bamoh) )+ ) B ot byt ooy EHpMDg Y a de.
m !(\I- I( 1- I{5f [ nﬁﬂﬁ;@hifﬁhl}ﬂsﬁroﬁyl( %lyl{rahdlb:_’l- {/13—2%@% -4pd5b&ﬂbﬂht)ll- &E&%hbflﬁ@d’rbﬂﬂ@ﬂ} -p--1-
pentyt su aB%/lM gﬁé}l)} %Eﬂmet% amlnoji 1¥1 t)nylzbutyrarr%)&g - 0x0-butyl ]

- et hyl - car

mathyly propyl) - dlrreth | am no- 3- net hyl - but yram de, n)

N-[ 1- ({1-sec- Bukyl - - ([12 [ e¢-Botyl-3- (ﬁy{dr Bxp- lmdeﬂw thyﬁy‘tt]lylcatbamwﬂ -1-

car banoyl } - ilne s}ﬂll’tiaﬁﬂlﬂ Wrgﬂd'lh)l' yrzr leHd) 4 xddml 1]-methyl-carbamoyl}-2-
-2-neth : i

2. di et hyl m}wi SOpHL by lmstlw pa%?éeme utyramlde,yandp Sy
N-[1-({1-sec-Butyl-4-[2-(1- ethylsulfanyl 2-{[ 2- (3- hydr oxy- phenyl)-ethyl]-
2(23 TTE': Eyﬂo— CZI’ batyoy! N-(r- HQ%EQ-BQM-@OGZL{QI- [2=(2- IY)}d]roxy- enyl) ethylcarbamoyl] 1-

- 2- met hox - ar

5 mownyt B PP U Qolblitx@p'éa@ capbgumoyl-2-
1- et hyl sul f awtiyd @roﬁyl)—(zahﬂmydnyhxryn@ﬁemyﬂhyl—beuymthlda,r banoyl |

-propyl }-pyrrolidin-1-yl)-2-nmethoxy-4-oxo-butyl] -nethyl-carbanoyl}-2-

met hyl - propyl ) m%4d%]rr§1 pg ng"Bﬁi)y;l] 3 (Fehhpl g d)f ?Tbgﬁ.gl)zghﬂ)m}ggg%m garbam c

acid 3-(2-{3-[1-( { I met’hyl am_no- am_no
- et hyl - but wrwljsulfw -RYRRyAnPERdIn-3 - rdtmgh 9X>5 értﬁt iR moyl} -2-

pyr 10l i disn- Zrefthl-prapylpb e fryBiiny stk ihghphtypiride,ony| ami no} -ethyl) - pheny!
ester. 26. A corrpound of claim1 having the fornula (1-1), WO 03/008378

PCT/ EP02/ 07931 9 9N- Fl— ({1-sec-Butyl-4-[2-(2-{[2-(3-hydroxy-phenyl)-ethyl] -methyl-
carbamoyl} -1-methylsulfanyl-propyl)-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl}-methyl-
carbamoyl)-2-methyl-propyl]-2-dimethylamino-3-methyl-butyramide,

0)  N-[1-({1-sec-Butyl-4-[2-(1-ethylsulfanyl-2-{[2-(3-hydroxy-phenyl)-ethyl]-
20  methyl-carbamoyl}-propyl)-pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-
carbamoyl)-2-methyl-propyl]-2-dimethylamino-3-methyl-butyramide,

p)  N-(1-{[1-sec-Butyl-4-(2-{1-ethylsulfanyl-2-[2-(3-hydroxy-phenyl)-
ethylcarbamoyl]-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

25 q)  Ethyl-carbamic acid 3-(2-{3-[1-(4-{[2-(2-dimethylamino-3-methyl-
butyrylamino)-3-methyl-butyryl]-methyl-amino}-3-methoxy-5-methyl-heptanoyl)-
pyrrolidin-2-yl]-2-methyl-3-methylsulfanyl-propionylamino}-ethyl)-phenyl ester.

26. A compound of claim 1 having the formula (I-I),



RANNJ] NR5 R2Z OOR4,1S()" p (1-1) wherein R, R2, R3, R4, R5 and n are
defined according to claim1 to 25, and pharnmaceutical acceptable salts

t her eof . R®.03/M0§3Mar maceuti cal conposition conprising conp@®amdEPoi/ oAy one of
claims 1 to 5 26 and a pharnmaceutically_ggfceptable carrier. 28. The
pharmaceutical conposition of claim27 which is suitable for oral or
parenteral adm nistration. 29. The use of a conpound as defined in any one
of claims 1-26 for the preparation of yredicanents. 10 30. The use of
conmpound as defined in a e of ¢ for the preparation of

medi canents for the treat mgnt of gell di sorders. 31. The use
of conpound as defi nedr} Rt he preparation of
medi caments for the treafmenl of: cafpcery for gpeating a cell
proliferative disorder cefpr?sifnosadni fisst er ng/? 8) O5 a patient in need
thereof a therapeutically effective anmobunt of a conpound according to any
one of clainms 1 to 26. 33. The nmethod of claim 32 wherein the cell
proliferative disorder is cancer. 34. The nmethod of claim 32 wherein the

cancer is a solid theRin RER?, IHR! PR hiith 8fe definédnc@8raMieiRillind @ Bancer is
col orectal cancer, lung cancer, 20 breast cancer, stomach cancer, cervical

cancer and bl adde ancer ocC or t he preparatlon of conpounds
of any of clai nﬁn‘ipﬁacf%eut&?ﬁ?ﬁ‘ﬂétmﬁ 9@‘8% ¥8F%i ng an acid of the formila
(1), WO 03/008378 PCT/EP02/07931 -100 RANNNOH R2 OOO (Il) wherein
R and R2 are ag7.defipladmaceuticdicompbsition 26mprising camponpbofwhyehe bhdainoy Intol a

(1), 5 26anda pharmaceutically acceptable carrier.

28. The pharmaceutical composition of claim 27 which is suitable for oral or

parenteral administration.

29. The use of a compound as defined in any one of claims 1-26 for the

preparation of medicaments.

10 30. The use of compound as defined in any one of claims 1-26 for the preparation
of medicaments for the treatment of cell proliferative disorders.

31. The use of compound as defined in any one of claims 1- 26 for the preparation

of medicaments for the treatment of cancer.

32. A method for treating a cell proliferative disorder comprising administering to
15 apatient in need thereof a therapeutically effective amount of a compound according to
any one of claims 1 to 26.

33. The method of claim 32 wherein the cell proliferative disorder is cancer.
34. The method of claim 32 wherein the cancer is a solid tumor.

35. The method of claim 32 wherein the cancer is colorectal cancer, lung cancer,

20 breast cancer, stomach cancer, cervical cancer and bladder cancer.

36. A process for the preparation of compounds of any of claims 1 to 26
comprising

condensing an acid of the formula (II),



R3 NRS HR4A/S(On O (lIll) 5 wherein R3, R4, R5 and n are as defined in
clains 1 to 26. 37. A process for the preparation of conpounds of any of
claims 1 WO 036083conpri si ng condensi ng an acid of the forneCa/EPI2H793RAN N OH
REO1 O O(lV) wherein 10 R is hydroggn or (C-C4)-alkyl; and R6 is a
protecting, with a conpound of the fornmula (I111), R3 Q1R5 R4is(0)" O
(I'11) wherein R3, R4, R5 and n are as defined in claim36, W 03/008378
PCT/ EP02/ 07931 -101 in the presence off a condensing agent, optionally

foll owed by renmoval of pro ecg_li n group(s) and/or formation of
pharmaceutically accemlable_salt

NRSR" O(lll1) 5 wherelin

ds of the formula (I1l), R3
|R5 and{n are as defined in claim 36.

39. The conpounds of anygel &

of the formula (1), R3 RAN NNR

to 26y dPuse i nut herapy. 40. A conpound

wherein R! and R? are as defined in claims 1 to 26

with a compound of the formula (I1I),

R
N R°
H
R4/S(O)n o ()
5 wherein R?, R%, R’ and n are as defined in claims 1 to 26.

37. A process for the preparation of compounds of any of claims 1 to 26

comprising condensing an acid of the formula (IV),
! N OH
™ 'r

wherein
10 R! s hydrogen or (C;-Cy)-alkyl; and
R®  isa protecting,

with a compound of the formula (III),

R4/S(O)n o an

wherein R, R*, R® and n are as defined in claim 36,



R OO0 OR4is(O" O(l) wherein R, R2 and R3 are each independently
hydrogen or (O -C4)-alkyl; 10 R4 is hydrogen; al kyl optionally substituted
wi th one wo oBl0083e8 substituents selected fromthe group Cc@®QIEPV2/OMY3IDF

hydr oxy, al koxy, am no, nono- or di-al kyl am no, carboxy, al koxycarbonyl,
carbanoyl, al kyl carbonyl oxy or hal ogen; dfkenyl: 15 alkinyl;

(C3-C7) -cycl oal . optional |y s titute . to .
substituents se{%%'? gggsﬁcg r%? tatcﬁrégénfc’ %lgﬁg%néhé |tls Iﬁaﬁséygtl)lfgaﬁ%pgﬁ%nrll?&a%ﬁ?mteamg

al koxycar bogspup(ss ahd/srégmatighlof pbamirsaytically acceptable saltsnono- or

di - al kyl am no, al kyl, al koxy, phenyl, phenoxy, trifluoromethyl, 20
trifluoronethoxysg, atgﬁkbbh&“ﬁhMgﬁgﬁﬁﬂa%h%ylcarbonylanino, het er ocycl yl ,

1, 3-dioxolyl, 1,4- dioxolyl, amno or benzyl; WD 03/008378 PCT/ EP02/ 07931
-102 aral kyl with the aryl group optionally substituted with one to three
substituents selected fromthe group copsisting of hal ogen, al koxycarbonyl,
sul fanoyl, al kyl carbonyl oxy, cyd&no, no- or di-al kyl am no, al kyl, al koxy,
phenyl, phenoxy, trifluoronethylN *orret hoxy, al kyl t hi o, hydr oxy,

al kyl car bonyl am no, heterocyclyl, 5 1, 3lidi oxolyl, 1,4-dioxolyl, amno or
benzyl: or heterocyclylalkyl: R5 ks ©908)-4lkyl ani no:  hydr oxy:
(C3-C7)-cycl oal kyl ami no optionally substituted by phenyl or benzyl; 10
aryl am no; aral kyl am no having (O -C4)-al kyl ene- and the aryl group
optionally substituted with one to three substituents selected fromthe

group consi sti nghekidl GYER’ andh k@ey dafilkdnilclaiiBkf amoyl , al kyl car bonyl oxy,
cyano, nono- or di-al kyl am no, al kyl, al koxy,

39. The compounds of any claims 1 to 26 to use in therapy.

40. A compound of the formula (I),

Rz N 0 R4/S(o)n 0 (l)

wherein
R, R*and R®  are each independently hydrogen or (C;-Cy)-alkyl;

10 R* is hydrogen;
alkyl optionally substituted with one to three substituents selected from the group
consisting of hydroxy, alkoxy, amino, mono- or di-alkylamino, carboxy, alkoxycarbonyl,

carbamoyl, alkylcarbonyloxy or halogen;
alkenyl;
15 alkinyl;
(Cs-Cy)-cycloalkyl;

aryl optionally substituted with one to three substituents selected from

the group consisting of halogen, alkoxycarbonyl, sulfamoyl, alkylcarbonyloxy, cyano,
mono- or di-alkylamino, alkyl, alkoxy, phenyl, phenoxy, trifluoromethyl,

20 trifluoromethoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl, 1,3-dioxolyl, 1,4-

dioxolyl, amino or benzyl;



phenyl, phenoxy, trifluoromethyl, trifluoronmethoxy, alkylthio, hydroxy,

al kyl carbonyl - 15 am no, heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amno or

benzyl ; (WD-064)8328 koxy; benzhydrazi no; heterocyclyl optiPcmalP03/07931
substituted with one to three substituean sel ected fromthe group
consi sting of benzyl, benzhydryl, alkyl," ﬂ%droxy, al koxy, 20

al kyl car banoyl oxy, am ' ] |.2m .
alkoxycarbon{kanino, gﬁ%ﬁgFQ%? ﬁ%l%g%g#gﬁéﬁgbgg§§?§#gﬁﬂ%%fqulOnetOthﬁf
het er ocycl o#iR{iusRisnwslegied hiremetheegronp cspariyting; b bplogpn,i dkenycyrbenys silfany ey,
Wi th one toalkfle&Bo 1 £480] SmELS-e Gk edi- AP APUPAIRAFS| Stteh enoxy,
benzyl, ben Q?dr I?ﬂZ aﬁﬁ&}, h drOX§W ]kgﬁé, algigbarﬁgﬁg .oxgg g%iﬁgy
di al kyl ami n8! ”:96?\;?18‘}'?%’ gritiu %%Eg%’@{m iﬁﬁ@m ¥y AV ISHbRDY amin e hessrg b
aral kyl bot h3alibiadylal 4 dicudbstdhinbed bahiyh o@ne to three substituents from
the group consisting of hal ogen, al koxycarbonyl, sulfanoyl,

al kyl car bonyl oxy, cyan di - al kyl am no, al kyl, al koxy, phenyl,
phenoxy, 30 trifIuo$ro%§?ﬁ§?£ﬂ@ﬁkﬂluoronethoxy, al kyl t hi o, hydroxy,

al kyl car bonyl ani no, heter%éyclyl,_ 1, 3-dioxol yl, 1,4-dioxolyl, am no,
ani nosul fonyl oR’ benzil(Cir-fg-elylosr®s PCT/ EP02/ 07931 -103- and n is an
integer of O, 1 or 2; and pharnaceutical acceptable salts thereof. 5 41.
The novel conpounds, noygioBhar maceutical conpositions, processes and
met hods as wel |l as the use of such conpounds substantially as descri bed

herei nbefore. (Cs-Cy)-cycloalkylamino optionally substituted by phenyl or benzyl;

10 arylamino;

aralkylamino having (C;-Cy)-alkylene and the aryl group optionally
substituted with one to three substituents selected from the group consisting of halogen,
alkoxycarbonyl, sulfamoyl, alkylcarbonyloxy, cyano, mono- or di-alkylamino, alkyl, alkoxy,
phenyl, phenoxy, trifluoromethyl, trifluoromethoxy, alkylthio, hydroxy, alkylcarbonyl-

15 amino, heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amino or benzyl;

(C1-Cy)-alkoxy;
benzhydrazino;

heterocyclyl optionally substituted with one to three substituents selected

from the group consisting of benzyl, benzhydryl, alkyl, hydroxy, alkoxy,

20  alkylcarbamoyloxy, amino, mono- or di-alkylamino, acylamino, alkoxycarbonylamino,
phenyl or halogen;

heterocyclylamino;

heterocycloalkylamino with the heterocyclyl group optionally substituted

with one to three substituents selected from the group consisting of benzyl, benzhydryl,

25 alkyl, hydroxy, alkoxy, alkylcarbamoyloxy, amino, dialkylamino, acylamino,
alkoxycarbonylamino or halogen;

aralkyloxy and aralkyl both optionally substituted with one to three

substituents from the group consisting of halogen, alkoxycarbonyl, sulfamoyl,

alkylcarbonyloxy, cyano, mono- or di-alkylamino, alkyl, alkoxy, phenyl, phenoxy,

30 trifluo$romethyl, trifluoromethoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl,
1,3-dioxolyl, 1,4-dioxolyl, amino, aminosulfonyl or benzyl;
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and
n is an integer of 0, 1 or 2;

and pharmaceutical acceptable salts thereof.

5 41. The novel compounds, novel pharmaceutical compositions, processes and

methods as well as the use of such compounds substantially as described hereinbefore.



