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wherein Rerr], Rerr], Rerr], Rerr], Rerr] and n are as defined in the
description and the.clainms and pharmaceutical accept abl e9%'angasy 2@t eof .
The presewn ¢3megaT18i on concerns al so pharnaceutical conpo®idi/Epe2eB3Pri si ng
conpounds of formula (1), the use of conpounds of fornula (1) for the
preparation of medi canments and WD 03/ 008378 DOLASTATI N 10 DERI VATI VES 19
January 2006 PCT/EP02/ 07931 The present invention relates to novel
conmpounds havi ng. an anti-tunor activity, the 5 use of these conpounds in

t he nedi cal therapy, pharmaceutical compositions containing those
conpounds as well as to process and internedi ates for the preparation of

t hose conpounds. M crotubul es are known to be the nain conponent of
~spindles in a mtotic 10 apparatus of eucaryotic cells, and are al so

i nvol ved in many ot her basic and essential cell functions. Tubulin, a
conponent of mcrotubules, has attracted our attention for nmany 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 kal oi ds are currentl i anti cancer drugs for the
treatnment of various solid té%%#@% agv%$?§%%Q%ﬁeir efficacy is limted
and their toxicity such as nyelotoxicity is severe because they lack tunor
sel ective activity. Dolastatin 10 is known to be a potent antimtotic
peptide, isolated fromthe marine nollusk Dol abella auricularia, which
inhibits tubulin polynerization and is a different chemical class from
taxanes and vincas (Corr. Pharm Des. 1999,5.- 139.152). Preclinical

‘studi es of dol abbapiesent dnvientien tatenistrartladngoins hivsg fyahietmar ¥aiitgtte of
murine 2@ a Is cl nj. J; nodel.s. Dol ast.atin
10 and tvo- oyt haey o DR R IR thofoBR PR AL CORRE Sone Bty Lgs
of the fact & ceaRrRpunds a5 walbas tagmpcesyand iptermediatey fonthPipaseratican thdse
clinical tr¢ahsountleis new class of anti-tunor agents would provide a new
chem cal entity for clinical treatnent in the near future, however, these
agents still have drawbacks in safety, such as nyelotoxicity, neurotoxicity
~and sone other 25 adverse events.

~ 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
tunctions. 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):
106%-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 Iaék

e 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: 139-162).
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 de'rivatives, Cemadotin and TZT-1027 (Drugs of the future 1999, 24(4): 404-409)
are currently in Phase I and I clinical trials. This new class of anti-tumeor agents would
provide a new chemical entit'y_ 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, ' ' ' |




WO 03/ 008378 03Mos3auary 2006 -2 Surprisingly it has been found that
certain dolastatin 10 derivatives having various thin-gri8Jpauasy 2¢00e
dol aproi ne part show significantly inproved anti-tunor activity and

~ ther apeut i ¢ i ndexSurpribinghyit Kabeal focﬁagmt%&ﬁamws&gnﬂfmf 'dmlgab YiaviAg fra%ri&is
~aspect of the.present jnventian provides a.conpaund o rimul a ().
ohorein h | R e o Rt S n e e B A g
_i s hydr ogen;theteppticiptoisdiugascinstn tenbgeftwhddelsone to t hree substituents
selected fromthe group consisting of hydroxy, alkoxy, am no, nobno- or

di - al kyl am no, carboxy, al koxycarbonyl, carbanoyl oxy, al kyl carbonyl oxy,
car banoyl or hal ogen; al kenyl; alkinyl, (C3-C7)-cydoal kyl; aryl

optionally substituted with one to three substituent e

group consi sti néc?ﬂ*d'ﬂay’@g}é'ﬁt,33815'?3(9291‘?6{?’%‘7%@1")’3@8?"ﬁéo%f/els,sa ésoﬁﬁogﬂ%é{f?m&Q@)
al kyl car bonyl oxy, cyano, nono- or di-al kyl am no, -al kyl, al koxy, phenyl,
phenoxy, trifluoronmethyl, trifluoronethoxy, aikylthio, hydroxy,

al | kyl cai bonyl am no, heterocyclyl, 1,3-dioxolyl, 1,4- dioxolyl, am no or
benzyl; aralkyl with the aryl group optionaljly substituted with one to
three sub- stituents sel ected 4siings of hal ogen,

al koxycar bonyl, sul fanoyl, alkyl car@oﬁox , ong- ok di-al kyl am no,
|

alkyl, al koxy, phenyl, phefbxy: | met hoxy,
al kyl t hi o, hydroxy, al kyl carbohyl gm no 0. O S(0). 0

het erocycl yl , 1, 3-di oxol )1, 1, 4-®i oxotyI ami no" or Ué‘ﬁz&l)"ﬁv' or U

het erocycl yl al kyly .49 January 2006 WO 03/008378 PCTI EP02/ 07931 -3

R, R?and R®  are each independently hydrogen or (Ci-Ca)-alkyls

_ 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,

carbamoyloxy, alkylcarbonyloxy, carbamoyl or halogen;
alkenyl;

atkinyl;

(Cs-Cr)-cycloalkyl;

aryl optionally substituted with one to three substituents selected from
the group consisting of halogen, alkoxycarbonyl, carbamoyl, sutfamoyl, 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; ' ‘ |

aralkyl with the aryl group optionally substituted with one to three sub-
stituents selected from the group consisting of halogen, alkoxycarbonyl, |
siﬂfam’oyl, a]kyicérbonylbxy, ¢yano, mono- or di-alkylamino, alkyl, alkoxy, phenyl,
. ‘phenoxy, triflioromethyl, trifluoromethoxy, alkylthio, hydroxy, a]kylcarbonyl_amixio,f
 heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amino or benzyl; or : .

- heteroéyclylalkyl; -



is (Cl-C6)-al kylam no; hydroxy; (C3-C7)-cycloal kyl am no optional |
substituted by phenyl or benzyl; arylamno; 5 aral kyl am ¥danearyago0

(d-C4) - aMgybsegsand the aryl group optionally substitutesoipdd g to
three substituents selected fromthe gr oup consi sting of hal ogen,
al koxycar bonyl, sul fanoyl, al kyl carbonyl oXy, carbanoyl oxy, cyano, nono- or

di - al kyl am no, pal kyl ;¢ %r@s’%ﬂﬂﬁ%ﬁﬂw , phenoxy, trifluoronethyl,

- trifluoronethoxy, alkylthio; ydroxy, allcyl carbonyl am no, heterocyclyl,
1, 3-dioxolyl, 1,4-di oxoLyI , amno or benzyl; 10 (G -C4)-al koxy;

benzhydr azi no; heterocy Y@fpxﬁpti onally substituted with one to three
substituents selected fromthe group consisting of benzyl, benzhydryl,

~al kyl, hydroxy, al koxy, (CACRytycRalkshmihouptioraily aehstitmadby pheri exrbeayylanm no,
acyl am no, al koxycarbonyl am no, 15 phenyl or hal ogen; heterocyclyl am no;
~heterocycl oal kyl am no w’aliyparﬁ.hg, het er ocycl yl group optionally substituted
“with one to three substiYUEATS sel ected fromthe group consi sting of

benzyl, benzhydryl, alkyl, hydroxy, al koxy, alkylcarbanpyl oxy, am no,

di al I cyl &ni no, acyl ani natalkybining baviog (Botydklens avd thasohemeur gptiptallyoxy and

aral kyl , boghsaRittPRAhIoYe 24'RSES SBEEG N se QOEEEA th@%&%g OHASHHgl I Ebged, " OM
the group consistin sul f anoyl

go al ogen, . al | coxycar honyl , )
al kyl car bonykexxrarbopgl, sulfarpay aﬂﬁ(;caé?‘méf Ry @R lo&“IYkWa?o’&PR%‘?(ﬂr d}‘)‘henyl ,
plhEnloxy, ] tﬂ%c?lhﬂﬁﬁ@ EB@{}!lkoxy,fp%hfefnyngl?ﬁ?kﬁQﬁﬂuor@%ﬂ'éfl&ﬂyﬂ,fliﬁguoﬁb)ﬁﬁm_ ltmly alkylthio,
al kyl car bon m no,. héterogcycl yl, - X0 A4- di0x0 am nho,
ani %osul fongy BFY’BEWE%]’,ODX}C%“IP%’ l}fﬁefpmﬂgfg&g"glpx@ﬂ Pt ,qYlaﬁ‘E?“fVS‘ndérbﬁ’AE’ uti cal
acceptable salts thereof. WO 03/008378 -4
: 10 {C;-C4)-alkoxy;

benzhydrazino;

heterocyclyl optionally substituted with one to three substituents selected
from the group consisting of benzy}, benzhydryl, alkyl, hydroxy, alkoxy,
7 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—diox01yl, 1,4-dioxolyl, amino, aminosulfonyl or benzyl;

and
n is an integer 0of 0, 1 or 2;

“and pharmaceutical acceptable salts thereof.




19 January 2006 PCT/EPQ2/ 07931 These conpounds have an anti-tunor activity
and are useful for the treatment of nmalignant diseases, . J9danwapléddy of
col or ect alwoasoms7s | ung cancer, breast cancer, stonmach caPCBEPOXED3 cal
cancer and bl adder cancer. 5 Unless otheryise indicated the follow ng

definitions are set forth to illustrate and define the meaning and scope
of the various: {£hess cUﬁl‘f,El ﬁ&lgﬁéﬁﬁbH@@u&Bﬁadﬁ%ﬁ?%H@fb&@ﬁﬁfdﬂh@'ﬁ@a&rﬁhﬂbf
"al kyl " as used herein, one or |n co natio means .a strai chaj n or

ht -
br anched- chmahgmﬁi@é@sﬁb@ﬁrtgﬂbdﬁ of eple FriCe ?ﬁfo‘?feisécanﬁg Flomashy
maxi mum 10 gfycBr, c&HcBIWAnSdrQHE bladder cante®! hyl , ethyl, n-propyl,
2- et hyl propyl (lso butyl), 1-nethylethyl (|so-propyl), n-butyl, and
1, 1-dimethylethyl (t-butyl), and nore preferably a nmaxi numof 4 carbon
atons. The al kyl group nmaybe unsubstituted or maybe substituted with one or

nore substituents, preferably with one to three substituents, nost
preferablsy with Umbess sthestisd indivated Thefol oming definitions aresetiordido dinsimatsandne

group consi Egﬁkg;hg ineQ%{ﬁlfg%X scl:c%l %@ﬁ%waﬁéuxfﬂl-ﬂ? usdRB (aesc?ibeﬂj theahieH R HRfbin.

acet oxy, onyl'o oxycar bony car anny oxy, carbamoyl or
hal ogen. The term’ aIkenyI as used therein, alone or in conbination,
‘refers to a hydrocarbon chain as defined for al kyl having at | east one
ol efinic double bond (including 20 for exanple,. vinyl, allyl and butenyl)
and having the ggpgkdin ‘faﬂfyMsalsﬁTIr&éml almemmombmawmmemmmmlgnemmror

th 2 t.o 7. The t t

a ﬁgdr ocgi gg aﬁfé{ﬁhaé’é E&‘z‘Pfﬁg Pafpﬂéfnlﬁgﬁﬁﬁmg’tmﬁe;astﬁeﬁe }lt' H ﬁﬁjﬁ%@ndo |
- n19| udi llrmg bos, cﬁﬁﬂﬂi{ﬂtﬁnmrecg:;yngthyl ahylyn-peapylyd-methdproppidisoakuitily I methydsieylal
25 2

ol g6 L e ebatn
saturated, dyefbion ahyrds. %arabw}grgﬂp WY\heﬂlﬁS@suwm@pbmary he snstityte with one or

cycl opro pyI mdt¥ %&B’tﬁe\éllts’, B&Y&%’Iﬂf%ﬂne 0 ehrey ﬁib@ﬁﬁféiﬁs, Ak ﬁr@ﬁralblyk@lth éhe 30

cycl oal kyl grou nsu

ituted or substituted wit
substi tuent $u Stlf@#e@]t &WP?SW?W Heeeledied Kewdhs grup; RENIRS Of(r)Pé'gfc”% %?@Wabl y
W th one;ssubalihd, yeeko- orﬁhl@lkizﬁnﬂﬁalaaéwxﬁ gGica OnPRARAEDEGcATyERAD B Riky, - 5

carbamoyl or halogen.

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

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

: 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 CHom., wherein m is an integer greater than 2, preferably m is an integer of 2 to
- . ,

The term “(Cs-Cy)-cycloalkyl” signifies a saturated, cyclic hydrocarbon group with 3-
7 carbon atoms, ie. 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




substituents are selected from al kyl, phenyl am no, hydroxy or hal ogen,
preferably is phenyl. The term "al kyl ene” refers to a bit9Jdaney 289@nched
or unbr anglieshidoyrigocar bon chain 5 contai ning 1 to 4 carberratmderssuch as
nmet hyl ene ( CH2-), ethylene, propyl ene, ﬁsopr opyl ene and butyl ene. The
term"aryl"” refers to an aromatic carbocyclic radical, i.e. a 6 or 10

member ed ar%%"uhéht% Bk Phrb aBEDPNeh, Arh}D ﬁ&'l?dl.'é( Ferbl R
napht hyl ors ahydrrg 10 napht hyl", r%trﬁe er abl i/hgdl-eny or ‘hap thyfiL Fand nost

preferably P {. The aryl noiety is optionally substituted with one or
nore subsituents, preferably with one to three, nost preferably one,

sel ected fromthe group consisting of hal ogen, preferably fluorine,

chl orine, al koxycar bonyI (e g. net hoxycar bonyl ), al kyl carbonyl oxy (e.g.,

t al k h t fI
EF T et et hoy TORIET o Binehins 0% B HARRRE of A0 b A dengon s,
het er ocyd ylcrmtsmnﬁ@hny-ﬂ ca(rboeatomma} metimilere, (- (IH&) er!lhjdm, propybane,

1, 4- di oxol yl: Eﬁ:ﬁfféﬁaﬁ qhhy, erred substituents are al kyl, al koxy, hydroxy,
hal ogen, amlsr? 3? I'am H | al kyl am no, al kylthio, sul farmyl , benzyl or

het erocyclyl. The term' aral kyl" refers to an aryl group as defined above
attached to an al kyl ene 20 group as defined above. The aryl group of the
aral kyl may be substituted with one or nore substituents, preferably one to

t hL ete t mor te pr lefmtéaégh%/“ at1P E’ega@@o ix@aﬁdﬁﬁhtﬁ&drb?ﬁ@ﬁ:ﬂm ?écﬁéelﬂer@bi Bor iﬂtnﬂjgelﬁed
substituent selecte r e L\ ha refe

lori ne. " GRIBRIGE PR REREP IR & BT (Her ey coepag oy Ferabyaie: ¥

al kyl car fsonykpkthyk, erajerablwphtrqok W) naphthylpa,nd mbkplrefeﬂblyqolgenylpﬁhmgdyl mpletniBX Yy,
trifluormet '3 biondlf h%{rggc e 0?‘|nl§ JFtsQlBs et ?érgfé}/afi}%léﬁ gﬁpfﬂmeeoé%it

al kyl car bony amn

di oxol yl . E@p@fenahlﬂ wlemebf:l@drﬁ@m ‘éhstggwn mxseneo’éhal%en, priefenaBly ﬂhmmb«lonne,

- hal g T
ﬁe?gregcygrbm%qm 1,9 g GhetBbIOLh AP0, AkyiSk iy Qe o T B 58 rByano,

efer to a sat, rated aturat'ed’or nonov Ient
30 cyclic raKogaIPhsaYl PRFnaky, qr&leéhrﬂér 8TIHE ﬁ@’»gléfr@@@ggﬁﬁ%m ni trogen,
Oxyge]p orsI S'éhrfbufn l(’;)x?, a@lq’ﬂﬂatﬁtﬁiylag]ﬂnb hﬁi@@(f:}rc &armh@ﬁ (pé Pgmngpea@hﬁgyeLes
~are; fury r| i.n refera ridin
pi per azi ne e’raék}}’@d’%gﬁlgi Eﬁ?eﬁ@\ﬁ}’ P&If%fe‘jp%}‘i’&b‘rlﬁéts Xfeﬁ‘ﬂr%mﬁ&ﬂ% h}[‘ﬁ?’é’dl azol e,
t hi azol e, béa]zngén angho, allylataino) dalkyletimd) wikylthispsplfanmiyl, benzyhdr héterocydile. The

het erocyclyl may be substituted with one or nore substituents, preferably
one to WD 03/008378 '

_ 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 are}kyl 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 o




-6 19 January 2006 PCT/EP02/ 07931 three, nore preferably wth on86to t wo
and nost preferably with one substituent selected from. th9 "’6168 0

consi sti ryoaBomsmzyl , benzhydryl, al kyl, hydroxy, alkoxy, P&ITF@HOZI{)?%I

car bar noyl oxy, am no, dial kyl ami no, acyl arg.no, al koxycarbonyl am no or

hal ogen. 5 The term "heterocyclyl-am no" refers to a heterocyclic group as
defi ned abowkree amzacplefdrablyamhn ohatd 1w anddhedipreferably, witlebes abyttught Sdcted The

term "heter hat erocycl i ro as defined
above attac d VI ngAa Sg%gﬁfbé&gﬁ%ﬂgis’y% aﬁ%’gi’ﬁ%’y F’tcﬂf)oqg"h m no

radi cal , i.ear h@@élloé%;ﬂ@m?b, dkalbkl)tm@ﬁQ}EIMno, Thexyrettonylaychy bahilogenray be
substituted with one or nore substituents, preferably one to three, nore

preferably with one to two and nost preferably wi th one substituent
selected fromthe gr oup consi sting of benzyl, benzhydryl, al kyI hydr oxy,

al koxy, al kyl ca Nno- o I -al ky am no, acyl am_no,

al koxycarbony! - &g %‘ gte%/‘?ﬁ%ynbgﬁm‘@éﬁé@ﬁa‘]olaa"%@% if gEPUPAS Sl g’ﬁﬁ.@eﬁh"é’e are
al kyl, hydr axtychediydncanina madicd)xe., }k&r@diji:npN}w al kyl am no, acyl am no,

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 group, acetyl grou al koxycarbanyl group or benzyl group
and the 20 |iké&he tesm thetenocye Myin@F’nr ofs tp ethetesodydlicgroupas dgfinegmbaye as

defined aboyg q,]}g];pe lgnl;yﬁ %Jgic}}]r -

cycl opropyl aﬁ%‘??ﬁ?ﬁﬂﬁ réglrgie%% BS‘d%B cyg?ﬂ%@% orgﬂgﬁ?}hé | e._‘gﬁihe
cycl oal Ky |aﬂ%kwéntg e%@cwﬁgla%@q Py beSuhstigtipd vith one @r wiarh sentitusntsps
more substip t:eeaaay oaeamfr@éphmr@ peeférebly MithonetB @0 aﬁ@hﬁfsapteyerm YithRfet 0 two

ref or abl y” pEApEbbrG A e %ﬁﬁﬁﬁﬂ#s‘isﬁﬁ%fogh%%s Sk ea@kyiﬁéﬁw or oup
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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 toa
parent structure via an alkylene-amino radical, i.e., aralkyl-NH-. The aralkylamino group



19 January 2006 PCT/ PP02/ 07931 nmay be optionally substituted w EM | ower
al kyl group, preferably a methyl group, i.e., aralkyl - NCHZ2IHHE m
"acet oxy" Weee308370 the group -O OC-CH3. 5 The term "car bamydsozoefsers to
the group -CO NH2 and the carbanoyl oxy to_;_he group -OCO NH The term
"al kyl car banoyl oxy" refers to an al kyl group as defined above attached to a
10 parent stmagbeibstiotatly sulisatdtydith lywéatiye i A The
term "al kyl c&é@wﬁl y"Yrefers to an al kyl ggilggg’%%feéaé@%gﬁ(fﬂygggdé{%{%’ached
to a parent %2 via a carbonyloxy radical, i.e., -O-COalkyl. 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 group as defined above. 20 The term "al kylthio" refers to the
group R-S-, whergj ke a S } above. The term
~ "hal ogen" refer srlq{tege%l u%cre?&r%g, ¥%%%%gﬁlg%p?%di—(?f§%@3chl orine. 25 In the
present invention, the expression "optionally substituted with" neans that
substitutfon can occur at one or nore positions, preferably at one to three
positions, and, .WD 03/008378 -8 19 January 2006 unl ess ot herwi se
i ndi cated, that Theeerstbaithdm@t ffaE & 1he gRRGNATIIND éf‘dﬁ@tc%aﬁ{ogm& Bfthe
specified o%tr&gjngo_" arpaceutically acceptable salt" refers t
conventional” aci d-additi'on salts or 5 base addition salts which retain the
bi ol ogi cal effectiveness and properties of the conpounds of formula I and
are formed from suitable non-toxi.c organic or inorganic

The term “alkylcarbamoyloxy” refers to an alkyl group as defined above attached to a
10 parent structure via a carbymoyloxy radical, i.e.,—O-CO- NH-alkyl.

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,




aci ds or omngawnsoseys | norgani ¢ bases. Sanple acid-addition salts include
those derived from inorganic-acids such as hydrochl ori ¢ 19Gaghariygligobr om c
acid, hydroiodic acid, sulfuric acid, suFfamc acid, phosphoric acid and

nitric acid, d those derive r organi c, aci ds, such 1o as

p-t ol uenesul CLATTvESe ’E‘i‘ﬁ%‘g@?ﬂ%ﬁ@%ﬁéﬁ%ﬂ@ﬁ %ﬁe%&%%ei?fedo@%?i%e aci d,
succi ni ¢ aci specifiedoptionaci d, malic acid, lactic acid, fumaric acid, and the
l i ke. Sanpl e base-addition salts include those derived from potassi um

sodi um ammoni um and quarternary ammoni um hydroxide, such as for exanple
t et ramet hyl anmoni um hydr oxi de. 15 "Pharnaceutically acceptable,” such as

pharmaceutical ly acceptable carrier ci pient, prodrug,.etg., nmeans

phar macol ogi cal | y %@Bﬁ%‘?@f%ﬁ?ﬁemffaﬁﬁfgﬂt? CﬁBYﬁ"‘PB?%jéadr‘Effq:‘ﬁ%n ?gﬁjoéct to
whi ch t he spapdseGdiRioncalPRbIH rétsinalbidlopial efbctivilitay ARGaUbértiat bithact i ve

met abol i te" neans mg aboj:-lf@%c%dlyct a_ conpound gf . 20 fornmula | .which
i s phar naceu?qIEB‘P‘fxgaSé’ E‘EB[“A% giforped dhamy suitdhle RO TRGRREARIS 0L PYTEIE o5 1 o
prodrugs of idids earpaiiadsindegaidbass. Sinspleacidhediticarsalty inchde tlyd'se defieedsfrom a
conpound thai may.be.conwert under Vel 0l oai cal, . i3] . OF N
sol vol ysi s tléwgﬁ?élco cﬁsﬁg %sf%%fﬁ\cﬁg(’%gfa e@oﬁ%‘%@%‘ﬁ%ﬁ@@ﬁ%f?&?ﬂ%‘g3!‘%‘5‘? ?Qd’ZS
accept abl e “sqlfamié acid,qhopphont agid andmitwicacid, and Braseideriyeddiome orgeaiaacids n
admi ni st qpedys 4 ] Rere ARG achl all FLCRRY, i dihthds BENY Bcill LBl 864, suEciffeEeRNd
of formula I. "Preferably, the présent 'invention relates to conp undsﬁf t he
above fornul‘aﬂ(claﬂd:ﬂwlié!ﬂ@ﬂd?ﬁmw’ﬂ%rﬂg@@ﬁ, anddpe %tS‘%‘Fﬁ?P?e_ 10 8d
\r’]\ﬂéh one to_ﬁlﬂhﬁé*ﬂﬁid@a&ﬂiwﬁédfffﬁnls §ﬁksﬁﬁh| _ ,eéédﬁﬂn{) dxﬁﬂ?ohil lﬁn,%ﬂltgjﬁaﬂ@ﬁﬁrﬁl é.thﬁﬂ)nti@&x
ydr oxy, am_na, no- .or di-a am no, carbanp cas,banoyl oxy, acetoxy
or carboxy; Bt @H"%fughaségwmﬁ%@w@ fEaPRpIn ydroReey | onal | y
substituted with one to three substituents selected fromthe group

consisting of alkyl, WO 03/008378 -9 19 January 2006 PCT/EP02/07931
al koxy, hydroxy, hal ogen, am no, nono- or di-al kylamno, alkylthio or

~al kyl car hpnyl am ngy;._aral Kyl o el ' %%“ted W th
~one to t ?ee subg’thf‘%gcrﬁ‘ﬁ“s“g%% Eeagﬁf”ra%%ﬁf"ﬂé groagg&%ong%és?#%gf%o a#kyl .

al koxy, hydrexxipientgirogeng, etaaineans phapmacolegically agtepabladndsubsientsliyynamtaxic or
heterocycl ylglgky éubjé;t to which the particular compound is administered.

Oy

, “Pharmaceutically active metabolite” means a metabolic product of a compound of
20 formula I which is pharmaceutically acceptable and effective.

An embodiment 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 formulal A prodrug may be inactive when administered
to a subject but is converted i vivo to an active compound of formula L.

Preferably, the present invention relates to compounds of the above formula (I), |
. : Whéréih_R'* is hydrogen; a]kyl optionéﬂy substituted with one to three substituents selected
30 from the group consisting of hydroxy, amino, mono- or di-alkylamino, carbamoy,
. ‘ carbamoyloxy, acetoxy or carboxy; alkenyl; alkinyl; (Cs-Cy)-cycloalkyl; aryl optionally
- substituted with one to three substituents selected from the group consisting of alkyl,




More preferably, the present invention relates to conmpounds of the above
formula (1), wherein R4 is phenyl, nmethyl, t-butyl, 4-tButSJaphamz06

4- met hoxyphenybosz3B- am noet hyl , 2-di net hyl am noet hyl , ZHNGF&GHBo2/(795" i S
t he group benzyl oxycarbonyl), 4-nethylthi ophenyl, cyclohexyl 2-, 3-, or
4- hydr oxyphenyl , 4 acet oam nophenyl 4 10°F uorophenyl et hyl, i-propyl,

benzyl, 2-acgt ox Ica.r banoyl oxyet car bam)yl met hyl ,
phenyl et hyl 3<8F¥ V ’p‘@i @Pﬂa’ﬁlﬂ@?‘y‘i‘%‘%}?@é’ ﬁu Y furyl methyl or
2- hydr oxyet hﬂcbr]caﬂldbﬁylamimd erﬂlty[l withttheayyt gasmptophnnd}ytsubshtu'eldauésonﬁiocthrcpou nds
of the above I %(i,hy

4- acet oani ndp lﬁgt Essee eé ﬁ)o u&%gﬁﬂjﬁﬁ%mh?ﬁgrmsag( r ysﬁi rgﬁ%lt% g%ﬂ nz’yl
3- hydroxyphermplo- Othylkrbumenyﬂkyltmo gichydlyl al [yl , n-pentyl,

2- hydroxyet hyl or nethyl. Preferably, the present invention relates to

conpounds; of the above fornula (1), 20 wherein RS is (Cl-C6)-al kyaam no;
“hydroxy; (C3-C7)-cycloal kylam no optionally substituted by phenyl or

benzyl ; aryl am no; _aral kyl ajm np havi ng | ene group

ot ol 1y sttt MsaPidleb e Por Bt b s i <amaais cEheaPhYs « b

gr oEpt consi $driiga (1, wlkda&éiﬁ(lléis,pﬂ‘&yi?lt axthyl,albaryi, 4- bm@h}phen)m kmeghagpharyh 2 oxy
et erocyc 0X NG r y

subst ituted? B’éncffgﬁy?ﬁ GC%‘I)’ ﬂ%&?ﬁ%@&ﬁéég %c Ilset?lg%g)oq%écﬂ%l&akb%%ﬁh)

het er ocycl oalrrhyrhyﬂ:tmwhmyh cytlehdxgl, éﬂée,yxrltlylhydyo:qqpﬂ;empﬂ avetodmyinoplnylidt ut ed

w th oneto [ t ng of alkyl,

hydr oxy, ro%ﬁgﬁvﬂﬁﬁth ﬁ%%g%ﬁﬁﬁfzﬁqﬁ%ﬁf’%h‘ﬁ OB

al koxycar bod}dthY curbaroodmetiut, @ ewletbv dh’&lﬂ(??f&)(lyz"éwﬁh@} Atflyarobszil &pt i onal |y

substi t ut ed £ Q)rtqu 5,5@11 gubstituents fromthe group consisting of

hal ogen, oxycarbonyl ,” sul anDyI 30 al kyl carbonyl oxy, cyan, nono- or

di - al kyaam no, al kyl, aI koxy, phenyl phenoxy, trifluoronethyl,

~trifluoromethoxy, al kyI t hi o, hydroxy, al I cyl carbonyl am no, het erocycl yl,

1, 3-dioxol yl, 1,4-dioxolyl, am no, am nosul fonyl or benzyl. 19 January 2006
WD 03/ 008378 PCTI ERD¢ pF&&ébly,Jrﬁe ptnsmtpnmlanalnélytes tdr@rmpcemdﬂvfﬁhn\abmd on

e e o

benzyl pi per 4R),rtyl, I1§02r@}drttwlaw]@3dﬂémmh¢n¥ 2- h}fdb gRY *ﬁrm
allyl, n-pentyl, 2-hydroxyethyl or methyl.

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 (Ci-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; (Ci-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, cyane, mono- or di-alkylamino, alkyl, alkoxy, phenyl, phenoxy,
trifluoromethyl, trifltuoromethoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl,
1,3-dioxolyl, 1,4-dioxolyl, amino, aminosulfonyl or benzyl.




- ethyl)-pyrrolidin- Mot breferably, the present invention relates to compounds of the above

H2NSQ2PhCH2CH2i  2-, 3- or 4-hydroxyphenyl et hylam no; 2-, 3- or 4 5
hydr oxyphenyl et hyl - N-net hyl am no; N-benzyl phenet hyl am no;19 January 2006

4-t - but yl weosydmsisno; benzyl ami no; N-net hyl phenet hyl am nop(jT,}Epoz/gygg,l
4- benzhydryl pi perazi no; 2-phenyl cycl opropyl - am no; thienylethylam no;
2-pyridyl et hyl am no; 5-ethyl pyrazol; 4,3-d?net hoxyphenyl - et hyI am no

b | hydraz b t hi | - 2-

aea i et hoxy- M FRaE AU e e
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ht al 2
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present Ifnveals} m peﬂﬂm-qh HRIR- BNzl lﬁe RN Siminko? 4108 l)éh lanibLer ei n

R5 is phenylé t hoxy nyI yJ am no, t hyl am no,
2-pyridyl et %ﬁﬁﬁ@&%@% RFPCF?(?WW?ISH’QHQ Pati o,
2- hydr oxyphaﬂﬁh@tﬂmhﬁeﬂh@ﬁmlﬁomgﬁﬁm CEL R A B S B ezl 4,3- dlmeﬂloxyphen 1-

ydr oxyphons Bt Po N REPR S “?e&ro@éﬁﬁ%ﬁa@ ' e”“o 5 PEBOAT R 4
:?gt ;a ; eﬁ (O gdimdhomphmm@ﬁuybmmdmnhmo;(, [b)azatlhxazdrmy?lethyiehrﬁi&oaz-pyngmtﬂq?f]- ag;:l
N1 gﬁ@ {%)"ﬁ‘é Pl e @?W%’S*ﬁ’% B E RSP A Fo-,
phenyl sul fa phenydeHylaming 4'@1“1@?@“11113}’15’}‘?@“1@51111}0; (tll'%t$)tblaﬂ-l§mhfly}’l)b@Zmeh5d pr

opyl]-2- diy AU AR ) N[ (f
. | -sec-Butyl - %ﬁoxy 4b%[ E%Eﬁ%ﬁng?ﬁ%‘lgﬁlﬁ}%?ﬁ - o
phenet hyl car banoyl -et hyl ) -pyrrolidin-1-yl] -4-oxo-butyl) -nethyl-carbanoyl)
-2-met hyl - propyl] -2-dinethyl am no-3-nethyl-butyram de, 30 c¢) N[I-(f
1-sec-Butyl-4-[2-(1-(S)-tert-butyl sul fanyl - 2- phenet hyl car banoyl -

ai ot hy! i s Bt TR PR BRI 10 SR o S R g
PCT/ EP0O2/ 079131n}z1¢hy1amm0, 2- pyndylethylannno, 4- hydroxyphenylethy]ammo, N-
| methylphenethylamino, 2-hydroxyphenylethylamino, 3-hydroxyphenylethylamino 2-
hydroxyphenylethyl-N-methylamino, 3-hydroxyphenylethyl-N-methylamino, 4-
hydroxyphenylethyl-N-methylamino or benzylhydrazino.

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. =
. l‘\,/‘!
Examples of such compounds are;

a) N-{1-({1-sec-Butyl-2-methoxy-4-o0x0-4-[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 <) 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-methy1-butyrannde,




d) N-{1-[(1-sec-Butyl-4-{2-[1-(4-tert-butyl-phenylsul fanyl)-2-
phenet hyl car banpyl - et hyl ] 19 January 2006

- pyrrol i diwe d3/a083782- r net hoxy- 4- oxo- but yl ) - net hyl - car banoyl pcr/EPe2/07931
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hyl propyl } PYYHE:
1-[(1-sec- Bﬂieiﬁyisﬁif{aﬂyl{p’iof)ﬁnﬁ-adidfbédﬁﬂ-e#tbi‘I soqui nol i n- 2- yl)-1-
nmet hyl sul fanyl - 3- oxo propyl]

- gy;r;? lh;fjl gré y i Qéﬁ% -3 c—gé %Xth%)ﬁ{}s (gﬁt —m&ﬁix@v@l@%&h naphthalen-2-

_ N;]{ 1-[ g 1- sestln&lhﬂ] cﬁbgmoyﬂeﬂﬁrl}dpmlm-émlhém@tslﬂ,rlnaqibﬁ)cadaamoyl} -2-methyl-
enet cay, REI}P

E)pyr r ol |y in=1 k%?&/mfé?(eoth but ﬁrr)anun%?’hyl car banoy!| ] -

[22m(3t2h)[/>: rrg ﬁs?/;l}% F\g_ 3Nrr{§r%1 a@&&%@nﬁ%ﬂ%ﬂﬁ? ty)??;npggrgﬂ} oyiL el 4
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i) 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-y1}-2-methoxy-4-oxo-butyl)-methyl-
-carbamoyl]-2-methyl-propyl}-2-dimethylamino-3-methyl-butyramide,

25 D 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-butyrylanﬁno)-3-methy1-
butyryl]-methyl-amino}-3-methoxy-5-methyl-heptanoyl)-pyrrolidin-2-yi]-2-
30 phenethylcarbamoyl-ethylsulfanyl}-ethyl)-carbamic acid benzyl ester,
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-January 200 | EP

2
N 1 setbvsatppon atgyl Ry ST -Leresb v stk s bmed -
et hyl car bammth;}l-prepjfly—tz}dxmethyidmldofﬁ-meghy)-bﬁtymidcxy 4- 0x0- but yl ] '
- met hyl - car banoyl }-2- net hyl - propyl) 2- di met hyl am no- 3- net hyl - but yram de,

5 el nyl i, Eéﬁoi’ﬁfﬂ Hé (ﬁ‘tfl Hiféﬂi;gjgﬁﬁﬁﬁﬂhe%hflﬁﬂéggglhycﬂz fxy-phenyl) -

- et hyl - cahiydresyiphenyl)-et rbaw y¢t§l¥ _hP?;HF inyl-BhinslethoRerhgre- Eﬁ"b’br ami de,

nnn) N- ( 1-f . t hba3npetldt-b ide,
[ 2- %2 gydr gg(igﬂ%ﬁgf\byﬁ%ywe% %ﬁg{rptggpn}ggg dl&'éﬂwlaw w t}g’} weyramice

P ) e SRS e e R >
ﬁ 3 ?gxsm Y Iphs nédiu( Iéaﬁ&aﬂbﬂeéth)xlb—p‘,mbbdmy]l Ylé&h!pbﬂmkf-&mndo-ﬁut&]} thgthyl-carbamoyl)-
- %yr r ol fﬁ %%‘ @]P’f ‘ﬁp%gf%g}g}ngﬁy%%bn%ut y%tﬁ'yl burtrg'ta'fzﬂ}(l'1 car banoyl }

-2-net hyl - propyl ) -2-di net hyl am no-3 -nethyl -butyram de, ﬂgri 1-( #:h
1-sec- Butyl - 4- qu@) ( 1- Ertbicapianig banssifinet {yfksUi-f4bigr Qodime Mhito-3-methyl-

butyrylamino)-3-methyl-butyryi]-methyl-amino}-3-methoxy-5-methyl-heptanoyl)-
pyfro]idin-Z—yl] -2-phenethylcarbamoyl-ethylsulfanyl}-ethyl ester.

When R' and R2 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-acetoamninophenyl), t-butyl (R}, ethyl, i-propyl, , t-butyl, benzyl, 3-
hydroxyphenyl, 2-hydroxyphenyl, 2-hydroxyethyl, 2-acetoxyethyl, a]lyl or n-pentyl and R’
is phenylethylamino.

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

25 invention;

' N—[1-({1-sec-Buty1-2-methoky—4—oxo-4—[2-(2—phenethylcarbamoyl-1-
' phenylsulfanyl—emyl)—pyrrolidin—l-yl]-butyl}—methyl-carbamoyl)-2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide,

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




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

-nmet hyl - car banoyl) - 15 .19 January 2006

2- net hyl - pyopybdss® di net hyl ami no- 3- net hyl - but yrami de, qqq) pEtRpb2araziban c
~acid 2-{1-[ 1-(4-{[2-(2-di met hyl am no- 3- net hyl -

- butyryl ami no) - 3- met hyl - butyryl] -18-

- et hyl - am no} - 3 nmet hoxy- 5- met hyl - hept an

pyrroiidin-2-yl)N=13: %ﬁ‘g%éiﬁﬁﬂ Wiaéﬂ‘ﬂw Lhéf‘ﬁéfléaﬁp’]f)é@ﬁwﬁnegfyﬁﬁba&véFthYWmen R
and R2 are lfas&tcmdm 1R3}- l1$seabdfyﬂ>ga-neﬂmﬂy 4-dxs-tanyl)-mehyprcadfantoyl]pl-edethyled 20

conmpounds o fOf’}{El.l e(dlﬂaxgreg %ﬁ%fﬁqrtﬂm%gh R4 is phenyl, 4- hydroxyphenyl
pneny

(R, 4- Ac NEeR T oA t-butyl (R) ethyl, i-propyl,
t-butyl, benzyl, 3- hydroxy enyI - hydr oxyphenyl roxyethyl
2-acet oxyet hyl , NelLHGI- sgcr-Bn f{fzy(ll %deﬂ@wﬂés%@ﬂyz @hﬁwt%)ﬂ?aﬁbamw -ethyl)-
particul ar ! 1 | @riabd ovAL B ikt T -ph the
present @ j?rgc\%lleér\ugl oﬁwz&? §7bsdt:aE{(’:}But 2r rretor@xy 4- g’&? ﬁq]

[ 2-(2- phene mm%m# 9% > f anyl - et hyl) -pyrrolidin-I-y1]

- -butyl }-nethyl - car banoyl ) - 2 rret hyl - propyl ] -2-
. di net'hyl am no- 3Noptf YlseélBhM-@cDPZCKQretBﬂSL{lfaiiﬁ 2[- héne%l@ﬂcdibﬁmbyllbﬂiﬂ)—pfrrohdm—1—

| 1p§/rRa ol( fldm%i“zy‘%gf&henyl M ‘];/“afYn‘i %%ﬁ lg‘fftrel%rﬁ‘ goagrggﬂi%ﬂ?&%mﬁ%aﬁyf) propyl

}-2- di met hiflechyl-batyBamiiehy| - butyr am de, WO 03/ 608378 18 - 18 .19 January
2006 .19 PCTIEP02/07931 N-{ 1-[ (4-{2- [1-

e g@'ﬂ%"%@%@%%ﬂ%ﬂ?% S
- 2-net hyl - pYrofpi}du}l ~12yliH2rmae Mg m Y {Prepy f?

1- sec- Butyl th a&ﬂnc(—ﬁ)mét Lblgwa)ﬂlgylfanyl 2- phenet hyl car banoyl - et hyl ) - 5
pyrrolidi n-Fl ﬁ - 2- met hoxy- 4 oxo butyl} nmet hyl - car banoyl ) - 2- et hyl - propyl ] -

~ 2- di met hyl am no- - et hy
“(1- et hyl sul f anyN: é QE bﬂwﬁj bwlﬁ‘g,lfa)nylﬁgé?p}rg{lﬁﬁylﬁartn}fmosﬁ “ethy-
pyrrolidin-1-yl] 2—methoxy—4—oxo—butyl} -methyl-carbamoyl)-2-methyl-propyl]-2-
15 dnncthylammo -3~methyl-butyramide,

N-[1-({4-[2-(1-Benzylsulfanyl-2-phenethylcarbamoyl-ethyl)-pyrrolidin-1-ylj-1-sec-
butyl-Z-meﬂmxy—é;-oxo-butyl}—methyl—carbamoyl)-2-methy1-propy1]-2—dimethy1amino-3~
methyl-butyramide,

N-{1-[(1-sec-Butyl-4-{2-[1-(3-hydroxy-phenylsulfanyl) -2-ph¢nethy1ca;bamoy1-
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-yl}-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-
bﬁtyryl]-rnethyl-amino}—3—methoxy—S-methyl—heptanoyl)-pyrrolidin-z-yl]-2-
phenethylcarbamoyl-ethylsulfanyl}-ethyl ester,

N-[1-({4-[2-(1-Allylsulfanyl-2-phenethylcarbamoyl-ethyl)-pyrrolidin-1-y1]-1-sec-
: butyl-2-methoxy-4-oxo-butyl}- methyl—carbamoyl) 2-methy1-propyl] -2- dunethylammo-3—
30 methyl—butyramzde, .




yl'] -2-nmethoxy-4-oxo-butyl}-nethyl-carbanmoyl) -2-nmethyl-propyl]

- 2-di met hyl am no- 3- net hyl -butyram de, 10 N-[ 1-({ 19 January 2006
1- sec- But ywodsjedsstd - i sopropyl sul fanyl - 2- phenet hyl car banoy| peithyhdigre31
pyrrolidin- |-yl]

.- 2-met hoxy- 4- oxo- butyl } - met hyl - car barmyl )1-92 met hyl - propyl ] -2-

di met hyl 3: et hyl - bt d 1- | - 4-
(2 (1L ert - but yNelirdinsgs bodibRanebpgt &aashy | 1-Bemieyling) ¢ ropreibrisnbympyl-
- 2- met hoxy- d gWhmpmtwm.ﬂ@rﬂmﬁwa}n@i)DﬁMymﬁ@pﬂ]-]2 -dmed§lamino-3-

di met hyl am no- 5’Jr%utyram de,
1 ({4-] 2- (1TH ge‘&iﬁ%? 2 phenethylcarbam)yl ethyl) pyrrolidin- |-yl]
"-1-sec- butyl-2-nmet hoxy-4-oxo-butyl}-nethyl-carbanoyl) - 2- et hyl - propyl ]
- 2-di et hyl am nd43a Rlnan& atmng,thﬂnR hy@togerd and ( 1s ansiptegBubfyl), othed Prefdrred
1-(3- hyd b
(3-hy %Oxé’ rR H _ﬂ%_!el L %O %%gﬁ‘p ﬁ;ﬂ?&h}d?agfl R’ is %h

et hyl] - pyrr |n XYy~ -oxo - 2-nmethyl-p
ropyl } - 2- dP }dﬁﬁnm,ﬁ m@tbﬁlyhermh @@nwé-hyﬁrmhewkelhﬂ@nmeu% dwxxz [1-

(2- hydr oxy- :Irﬁﬂ%l Ben?y@?&gﬁﬂ&tﬂﬁlﬁﬁfeﬁﬁMen FeEH}fY:Jn]uno, Benk T ho,
1-yll-2-met oxy- -‘ox0- but r banoyl P%/ u{ %y -
di met hyl ami #&yad M&#ﬂ%t Wamcalén Ale&'ﬂrrgc,coa%ﬁcam ormula (1) are preferred

©2-(1-[1- (4-{nltBe pReselitBEdYibaM no- 3- rret hyl - but yryl am no) - 3- et hyl - butyryl]

 -butyl}-net hyl Ha{rlb[éimw Sutyl-gapehoxypt-

- met hyl - am no} - 3- net hoxy 5 rret hyl - hept anoyl ) - pyrrolidin-2-yl]-2-

a1 2001 A STt ks P Bt R P v et -1 -y11- 1-se
c- 2bgt yl tﬁ meﬂiybulfan}d@k}qd}bpmydh}dmré{yﬂl)ﬂmahmy)m—'%;y;};g‘rwhl}gﬂingp?o}d}-2— 2008
ID-CT/ EID(r)HZEI O¥Jggmypﬂr%yl)§%)—{iﬂ'§étﬁgﬂim tyln?é;l-]rret% Xy- 4 0X0- 4- antary

[ 2- (1- pentyl sul fanyl - 2- phenet hyl car banoyl - et h -pyrrolidin- -yl ]
et hetoH dREaD-1-
met hy! - but Yﬁa@fﬂyﬂﬁlfaﬂmi%&yﬁl-p}&ﬂmdﬁ?—1%&?4@&%1)-8%&&3& BRARRGED-anthyl i S an
I nt eger of Oﬁr}e fery
r PY ylarmno 3-methyl-butyramide,

N-(1-{{1-sec-Butyl-4-(2-{2-[2-(2-hydroxy-phenyl)-ethylcarbamoyl]-1-
methylsulfanyl-ethyl}-pyrrolidin-1-y1)-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)fthylcarbamoyl] -1-
20 methylsulfanyl-ethyl}-pyrrolidin- 1-y1)-2-methoxy-4-oxo-butyl}-methyl-carbamoyl}-2-
methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

N-{1-[(4-{2-[2-(N’-Benzyl-hydrazinocarbonyl)- I -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-y}-
ethylcarbamoyl)-ethyl]-pyrrolidin-1-yl}-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-
propyl}-2-dimethylamino-3-methyl-butyramide, ' '




5 conmpounds of formula (1) are those for which R4 is methyl and RS is

4- hydr oxy phenyl et hyl anmi no; N-net hyl phenet hyl ami no; 19 January 2006

2- hydr oxy mh@nybogseyl am no; 3-hydroxy- phenyl et hyl am no, beﬁ@ﬁhhmﬂﬁﬁﬁino; 4,
3-di net hoxyphenyl et hyl am no, thienylethylamno, 2-pyridylethylamno. In
particular, the follow ng conpounds of f-@mula (1) are preferred in the
present inventi

: 10 )
N- (1-11 1- sec- BN Rovk & Q423 dp ddimpthorypenvihgiolasbamal 1.
met h%' i5U| fa’gb‘ﬂh)fl@ﬁl }Cﬂhymp?"ﬂdﬁﬂﬁr-l- ; “P)-)-1ethietyRox onbﬂﬁ)lpmtﬂhk?ﬂbﬁoﬂ} ~2- g
- met car m no- utyram de,
N { { - ((W%ﬁogﬂpﬁn&?%p%f}g&yé e{?ﬂ["g"bm%Emjé(I t hyl - phene%/hyl c;r banoyl )
-1- methyl sul fanyl-ethyl] -pyrrolidin-
-yl } - 4- oxo- but WﬂlenmmmundapﬁmmmdgdmmBQur@s of formula (I) wherein R' and R®

| |5 ; :
2ol Lt R AT B e i spoqnd ot
met hyl sul fe{dy(l{ @@qﬁm};fl-ﬁ;mr(éfmetbﬁnefukﬁn %métl Ryarha @Ryl YIQ'IP}’TIOhdm' -y1l-

- met hyl car Na{Phtxy 4 8xo~Hﬁirg¥ﬂne H{f&%ﬁma 15l20REAhy - ?pr@g = BARERYmiG-3r am de,

N(1-{ [1-sec Bt‘? I- é 3- hydr oxy- phenyl ) - et hyl carbamoyl] -1 20
met hyl sul farﬁ ‘ﬁ%a}m 1-yl) - 2- met hoxy- 4- oxo- butyl ] - met hyl - car bam

oyl }-2- nethyl -propyl)-2-di net hyl am no- 3- net hyl - but yram de, N-{
1-[(4-{2-]2- (NGtHieﬂequdn;mﬂrsaaﬂmmﬁnhdﬂ&é oompmdlsy)ffmhmmp whedeirl R’ and R?

rrolidin- e th I

o ot h$¢ arygB%’ Hﬁ%{ dﬁ);#é?% aélﬁgn% ag?r)x%%eﬁ' q?i%ﬁ%&xﬁg %Lseﬁﬁh%lﬂ% ]
N-{1-[(1- semnsunythez:onmonodpf fprfrmld N- [rie(t{hw&sﬁulﬁﬁy[ﬂ (2-pethanesslforrt-22- y| -

et byl car ba . 1
o AR e ] e |
1-[ (1- sec- yh-prehoskgimethyla [ﬂlﬁoﬁeﬁ‘lﬁwg brtyeasyide2- (2- pyri di n- 3-yl -

et hyl car bam)yl )-ethyl] -pyrrolidin-1-yl}-4-o0xo-butyl)-methyl-carbanoyl ]
-2-nmethyl 30 pr&mﬂa eﬁha@bmbbmaﬂosﬂﬁqﬁ&yht xhuénﬂoam €@ cothpfouhdk of

(1-sec-Buty, aé th ul Eaﬁ vl di

et hyl call%an{c} )’ITZ )h‘g}lﬁ‘(ﬁ\éem ﬂsr%‘F&‘@fﬁ XS;?} 6}8?50398 iy 1?1%]? H-gfg-eﬁét%anoyl ]

- 2- et hyI - propyl }- 2-di et hyl am no- 3- net hyl - butyram de, WO 03/008378 -20
Examples of such compounds are selected from the group consisting of,

- a)  N-[1-({l-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-4-0x0-4-[2-(2-phenethylcarbamoyl-1-
phenylsulfanyl-ethyl)-pyrrolidin-1-yl]-butyl}-methyl-carbamoyl)-2-methyl-propyl] -3- . P
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- methylarmno butyramide,

D N-[1-({1-sec-Butyl-2-methoxy-4- [2—(1-methylsulfanyl-z-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 2-phenethylcarbamoyl-ethyl)-
30 pyrrolidin-1-yl]-2- meﬂ10xy—4—oxo—butyl}-methyl-carbamoyl) 2—methyl—propyl] -3-methyl-
2- methylammo-butyranude,




19 January 2006 PCT/EPO2/07931 N-{1-{ [ 1-sec-Butyl-4-(2-{2-
[2-(3, 4-di met hoxy- phenyl) - et hyl car bar noyl ] - 1- 19 January 2006

-mmet hyl sul wanwdieoes7gy! } - pyrrolidin-1-yl)-2-net hoxy- 4- oxo- butpdt/epo2/07931
- net hyl - car banoyl } - 2- et hyl - propyl ) - 2- di met hyl am no- 3- et hyl - but yr am de.
Qt her conpounds of interest include conp@inds of forrmula (1) wherein R and

R2 5 are methyl is hydrogen and n is an inte e the
conpound of fo?/f}ml é‘l‘l‘{ll‘l[ﬁ&gec‘%%ﬁu Xyzk-0x0-4-{2-[27 eneé‘tyféarbamor}?¥ (E

[ 2-(1- et hé}ﬂ&‘é L ﬂo?)(he—@-sﬂlf@ﬁ‘ﬁ} amlynq:ryb@flﬁaw 1-@’1}bb’dt?rl-)-pwth§ﬂL¢adh>md;ﬂyt—]methyl-
2- met hoxy-4 thl% g_e r{% arb %}/ﬂ%‘ t hyl - propyl ]
- 2-di met hylpéﬂP bryme Y}?W‘&hs gf exanmpl e. Cther conpounds of

“interest incl ude compounds of formula (1) wherein Rl and R2 10 are net hyl,

R3 i s hydrogen gnd Nn-(ﬂd[hsechutg]gé{z-dﬂ [2-(3{aydrosx-plmphg)- etl‘h’éca;h‘d@s?éfﬂtl-l nventi on

t f -
o7t e ORI ot -4 no b o

phenet hyl canﬂhvﬂngﬂopﬁ ’rﬁymeﬂp@rﬂrmﬁmanmlﬂ-bpjyraml e
- 2- met hoxy- 4- oxo- butyl} met hyl - car banoyl ) - 2- et hyl - propyl ]

- 2-di rrft hyl ani ng- 3-N% th-s&LBMﬁrla@(ﬂ%l -tARBLH ;eizer::r edhpdroggtbheml)- of :Eel
presen |nven |on o ds er.e yl,
R2 and R3 eﬁﬂ@’ @ﬂf‘l &W@ l;??'f‘g-‘ 117 h%é‘éﬁd‘ 8%?“8’1[1 ﬁé‘ﬂmg :%ounds
are sel ect Qﬁeth logsmotp B- [ hriyl-consths Iamil@o-bﬁtyrajndlhl— :
[1-({1-sec- Butyl 2-(1-et hyI sul tanyl - 2- phenet hyl car banoyl - et hyI)

Pret byl B opyi ]W‘ R BeRR B R b ea AU 1 BIRRABRIEO) prefoped,
| - sec- But ylcompmndwﬁ/fonmgiedmare Heos¢ ﬁ}rpﬂédellﬁny eduh E’bﬂ@g}dtbuwl methyl, i- PIOPY

pheny! sul f agylgs Alrdod a6 bilowin

- 2-net hyl - Sar'?%‘l%/ﬁﬁ @I&H}n 1@ to 3%& henﬁléﬂ'ﬁz'laﬂmram e:rﬁC) T %{

. 1-sec- But ) ,qorupoup SoffPﬂtnérLat( b‘ﬁ?PSf‘Lf?fF thopys é‘%"l‘?wl‘é%r banoyl - et hyI ) -
pyrrolidin-1-yl] -2-nethoxy-4-oxo- butyI } net hyl - car banoyl )

- 2-met hyl - pr opyNJf1-(3t- G&LBMZ} -425-( 2-eliBil hdmﬂsytcafha@kﬁ)yldjhyl\)-p}{nohd(r{ 1-

| - 2- f | -
ethyh) B‘é% 2RO 1o [bA‘tgLé"r%Ppﬁ‘;iSD%ﬁ’é‘c?’"“%?Qngenet B SSBEER o oy )

- 3- et hyl - Znethplhinihaibuneainideyr am de, e)
N-[1-({1-sec-Butyl-4-[2-(1-isopropyl sul fanyl - 2- phenet hyl car banoyl - et hyl ) -

 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,

20 N-[1-({1-sec-Butyl-2-methoxy-4- [2-(1-methylsulfanyl—2-phenethylcarbé.moy1—
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 (1) 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,




30

pyrrolidin-1-yl]-2-methoxy- 4- oxo- but yl } - met hyl - car banoy| )19Zamseyn906r opy| | -
3- et hyl - wo @yems78y| ani no- but yrami de, WO 03/ 008378 -21 19 penupin72206

PCT/ EP02/ 07931 f) N-{ 1-

[ (1- sec-Butyl - 2- net hoxy- 4- oxo- 4- { 2- [ 2- phe¥@et hyl car bamoyl - | - ( 2-

nmet hyl - prop ne- uI f onyl

),- ethyl ] .
-pyrrolidi 1N {Bcﬂeﬁ Qtﬂﬁ‘tﬁfﬁ‘é@ﬁﬁ%ﬁﬁ{f@w -2-phenstlyqarbamoyl-ethyl)-pyrrolidin-1-
propyl } - 3- —B%hetﬁoﬁjﬁfllﬁkb&m Drithylr @b ageoyl )92 -niethyll-propyl] -3- methyl -2-

[ 1- sec- Butyl - {’ b&}z ér?‘ droxy phenyl) et hyl carbanoyl ]-1
nethylsulfaﬁqﬁ]é’frﬂ? F%%/l di n- 1- yl ) - 2- met hoxy- 4- oxo- butyl]
- nmet hyl - car banoyl } - 2- et hyl - propyl ) - 3- net hyl - 2- net hyl am no- but yram de, h)

glz g 1I .({: a£ ; ls)eN—Bu(MI-EZA(i]( Ben{z;eﬂesuh’on}zl{ﬁﬂplydleﬂiyitafhplm@l eﬂﬂ'l)(ﬁijﬂrtq}-dnmi‘;ﬂbhéﬁyl ) -
- me%/hyl (E:)ar %Ff&g&ly z B#; b%b}mg{%@l%ﬂgﬁ fﬁé&yﬁ?ﬁ%&\“ tt%é&%)g/-rzém de. 10

Wen R is m‘ﬂ‘lm fmin ué}ﬁélmF@? are hydrogen and n is an integer of O,
preferred conpounds of fornmula (1) are those for which R4 is ethyl,
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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-({i-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,




N-(1-{ [ 1-sec-Butyl-4-(2-(2- [2-(3-hydroxy-phenyl)-ethylcarbanmoyl] -1-
met hyl sul fanyl -ethyl }-pyrrolidin- |-yl)-2-nethoxy-4-oxo- bif Janhary 2006
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30 Anot her preferred enbodi nrent of the present invention concerns conpound
of formula (I) wherein R is methyl, R223Ad R3 are hydrogen and n is an

t f 2. | f h d
e o 2 e Ho SOTBRUIE (50 o Sl el el B
N-[1-({1- Sm Wyriblitigr- 1-1;&]94 Bﬁ{ﬁl@:&tzﬂl}f fiaiHyl- Zarbhhﬁﬂﬁohyﬂneﬁuybpmpyl] -sBthyl)-pyrro

lidin-1- vy thox%&%ﬁg?ﬁ‘%ﬁ?‘%&i b)thyl car banoyl ) -2- et hyl - propyl ]

- 3- et hyl
N[ 1- ({4 [ 2- (1- Benzenesul f onyl - 2- phenet hyl car banmoyl - et hyl ) -pyrrolidin-1-yl]
-1-sec- b)  N-[1-({1-sec-Butyl-4-[2-(1-tert-butylsulfanyl-2 —phenethylcar amoyl-propyl)-

butyl - 2- @;ﬁ%@lﬁl q&gga%gthbxmo%'bu@ﬁrmlczﬂa%ra@r)%aam%gﬂﬁzmt hy! - 2-

“met hyl ami n
N-[1-({1- s edinRthyminog Pogethykduaamids f onyl - 2- phenet hyl car bamoy! - et hyl ) - pyrr
olidin- 1-yl] -2-nmethoxy-4-oxo-butyl} -nethyl-carbanoyl) -2-nethyl-propyl]

-3-net hyl - 2- - ne) hylml1n[<hl§rett3ﬁ§mqe, [1X8-1Hroxy-ethylsulfanyl)- 2~phenethy1carbamo 1-

N-{1-[(1-sec- B tho 0XO0- 4- phenet hy] car r opane- 2
- sul fonyl ) Progy’ )HYFOhg'sTrldhr Wﬂio"}’fﬁ %‘?JP%TY) t/fax‘t Wf‘tﬁyl E’P IS

- 2- met hyl - pz-@pyethyBmigd3ymethyl-betraytiden no- but yr am de. V\hen is
‘methyl.arid R2 and R3 are hydrogen and n is an I nt eger of 2 the preferred

ff ' hyl and R5
Co 5 DRyl et ol am e Ul Reg B AT 1l @ty e B 'S[”‘it<{y "

1- sec- But yi phanremytcarbamdrérmmrl f-mthdm'éhéhét @@rﬁ&ﬁ@)bl‘ﬂ)él methd-
pyrrolidin-dgylho 1fzr£ﬁ&da§31x%rt 71926043 ldmimet lesanhaamulde; 2- met hyl - propyl |

-3-net hyl - 2-net hy am no-b am de, Anot her preferred enmbodi ment  of the

. present |nvent| n cQncerns c or,mul.a erein R and R3
are nethyl, hﬁdrlo éﬁe Wﬁ"mgs[é |h¥5€?j‘¥rp}’8 lérﬂ%ae@aﬂ;r es of such
conpounds apl@en@ﬁiy&ﬁﬂﬁ%&yﬂ-@mﬂyﬂep}gf@i&ﬁh&qﬂ}SEQﬁdﬂi@clel-pxo -butyl)-methyl-
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-propyi}-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-y1)-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,

iy N-(1-{[1 1-sec-Butyl-4-(2-{2-[2-(4-hydroxy-phenyl)- ethylcarbamoyl]-1-
methylsulfanyl-propyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl] —rnethyl—carbamoyl} -2-
30 methyl-propyl)-2-dimethylamino-3-methyl butyrarmde, :
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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,

. 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.
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When RY, R?and R® are methyl and n is an integer of 0, the preferred compound of

formula (I} is in this case this for which R*is methyl or ethyl and R is phenylethylamino,

3-hydroxyphenylethylamino or 3- hydroxyphenylethyl—N—methyamlno and having the

25 following formula;

N-{1-({ 1-sec-ButyI—2-methoxy—4- IZ-( 1~methylsulfany1~2-phenethylcé.rbamoyl—
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—phenyi)-eﬂlylcarbam_ojrl]-1-
30 methylsulfanyl-propyl}-pyrrolidin-1-y1)-2-methoxy-4-oxo-butyl]-methyl-
carbamoyl}-2-methyl-propyl)-2-dimethylamino-3-methyl-butyramide,
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wherein R', R* 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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11-1 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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apoptosi s. The com pounds are particularly effective to induce apoptosis
in carcinoma cells, causing the death of the cell. Thus a conmpound has the
desired activity if the conpound causes carcinoma cells to die when the
"cells are exposed to the compounds. Carcinona cells for assays (for
exanpl e breast, lung, colorectal, etc.) are readily obtained from cel
depositories such as the Anerican Type Culture Collection (ATCC) or nay be
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. cell used in the assays. 10 Carcinoma cells, grown in culture, may be
i ncubated with a specific conmpound and changes in cell viability may be
determ ned for exanple, by dyes which selectively stain
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N-[1-({1-sec-Butyl-4-[2-(1-ethylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-ylj-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-
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propyl]-2-dimethylamino-3-methyl-butyramide '
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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

A second aspect of the present invention provides a pharmaceutical composition

comprising compound as defined above and a pharmaceutically acceptable carrier.

A third ‘aspect of the present invention provides.a use of a compound as defined above
for the preparation of medicaments.

A fourth aspect of the present invention provides a use of compound as defined above
for the preparation of medicaments for the freatment of cell proliferative disorders.

~ Afifth aspect of the present invention provides a use of compound as defined above for
the preparation of medicaments for the treatment of cancer.
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-1- is dependent on the type of cancer, the amount-and size of the tumors and on
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-32- 19 laghgpofbaoseight, preferably about 20 mg/kg to about 80 m
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t hyl th 4- tyl.} | -
; (r:rgr bénoflir %ﬁ pyr Lﬂhﬁ met hoxy;- H@g@ &%\Jﬁr{yfé un?orzy

N (1-{[1-sec- Butyl 4-(2- {2 [2 (3 hydroxy phenyl) ethylcarbannyl] 1- :
met hyl sul fariyl-propyl}-pyrrolidin-I-yl)-2-nmethoxy-4-oxo-butyl]

- et hyl - car banoyl }-2- net hyl - propyl ) - 2- di net hyl am no- 3- net hyl - butyranlde
= N (1--{[1-sec-Butyl-4-(2-{1-ethylsul fanyl-2-[2-(3-hydroxy-phenyl) -

et hyl car banoyl J- propyl} pyrrolidin-1-yl)-2-nethoxy -

4- oxo- but yl ] - net hyl - car banoyl } - 2-




met hyl - propyl ) - 2- di met hyl am no- 3- net hyl - butyram de. . of the present

i nvention were exanm ned by i.v admnistration in mce. ThE Jeaggaooge MID
val ues of waeseespounds were 14,18 and 10, 8, 8, 2 and 2 ngétkgrozfdves, 1N
one enbodi nent, the conpounds of the invention are therapeutically active,
produci ng regression or remnission of sol®d tunors. Enbodi ments concern the
use of a conpoun f formul a atlo of .nedic nts for
the prepar & %@8% EeaTRon 5’%31?}?8%‘?1%6 g%ﬁrﬁ&'ﬁtPaB?ﬂ ééPPdJ&OBIaPaﬁeatlve

di sorders, pratitiqiee’t frdyemgnt. dn pt»é}ﬂlymcﬁpadmimafm@h therddratimeofadmimistrativn
treatnent of ca Qr. the tr MeR ectal -
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phar maceutical | yracce e carrie asp ect o resen

i nventi on phegpapeund GE@Eé#veaﬁ%@ﬁé@rﬂha@t@a@éﬂmﬂé’@%&b@ carger Cpﬁ@aﬁ le with
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provi des a use npoun I ne bove t aratl n of
medi canent saCFthQltlﬁsart% edt’fr‘-‘feé‘teg 05 e PR Pablts BF £ ¢
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prolifer at i tvetmhiest od eray de npad igicogjuadmemvith ethien ghttrmcal qmm@nmlqahtrmnts
t hereof at deeald ctive anmount of “a conpound of fornula (I).
Treat nment #}%@gtggagr s&naf)éggeégconpl i shed by adm ni stering a conpound of the

I nvention system cally to a patient,in an anount, effective to treat the
cancer. By inhi bFe pgraRemticalsprpaitiens olthisanyata) cebe Mmaps URERHRY st oppi ng

growt h, Cat&hﬁgat&ﬁﬁpfc@ﬁi iBclueingaiays bolg i@kﬁlfféf@ﬂal kb PBsitoRy %%hb@ﬂmg such
o render l.NN e..CO oun ma

. changi ng the tu U

o0 e San e i ca ool PR LRy Tos b s (b0 S e ORRLE AR | sk 1 or
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gener aI Ly Ipr}'ef}arl QU8 fof Pospac%f acinnnﬂtra\?tgn Etﬁc%a&sqgﬁhbnﬂs]t%p%rqﬁggst om%tneﬁtg rEQQ.'H-HQ

used

'_*n

gels, micronized powders, aerosols and the like. The pharmaceutical compositions may be
sterilized and/or may contain adjuvants such as preservatives, stabilizers, wetting agents,

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




i s dependewnd osmogshe type of cancer, the anmount and size W%PHB s and
on the requirenents of the patient. In general a daily sage out 0.1
ngl kg to about 100 nyl kg of body wei ght -3ffeferably about 20 nglkg to

about 80 nglk S a ful e whi ch be v by e skilled
practiti onefq Ejﬁé‘ﬁ"dWFS‘tgﬁn?qﬁgffgﬂ%%é{ a%m?gtawg‘%flea B acbge

patient andplysiigondition. The treatment is typically carried out for a WO
03/008378 -33 19 January 2006 PCT/EP02/ 07931 period of about three nonths,

but this depemd%uxﬂﬂ atsb&t peAt thendresent dnviirtion rpravidest hepropesscfort the nrepayation of
j udgenent . %#gg(gfacé é %h%h ation, the duration of adm nistration
agai n ded@ﬁ@?” RS FENTSE i on and the practitioner's plan, but
-wll generally , cantinue f period of tinme than three nonths. For
the treat merfPRIgNYBE ABHHEO ﬂﬁﬁ? Q@Zﬁ%ﬂund of the invention is administered
systemcally as a conp05|t|on containing the conpound of the invention,
and a pharnaceutically acceptable carrier conpatible with said conpounds.
In preparing such co onventional pharnaceutically
accept.abl e carrier ed he preferred unit dosage formis
tabl ets or. capsul fStered once or twice daily
dependi ng upon the meﬂghu)an 10 Si t he p@heent The conpounds of this
i nventi on maybe adninfistered as the sdle trea or may be used in
conjunction with other chenlcal or blochenical treatments or with
radi ation or surgery.. The conpositions of this invention can
be made up in aﬁ&l |ﬂﬁ n@P@ﬁwu; (a) a solid formfor oral
or suppository adnlnlstratlon such 15 as tablets, capsules, pills, powders,
- granul es, ardthideompb@id ¢ftthe forafuld @II)f ypi cal | y aqueous sol ution or
suspension formfor intravenous or parenteral admnistration and (c)
preparations for topical admnistration such as solutions, suspensions,
oi ntments, creans, gels, a&li zed powders, aerosols and the |ike. The _
phar maceuti cal conpositio ber® sterilized and/or may contain adjuvants
such as preservatives, st Bbi [T ze s, wetting agents, 20 enulsifiers, salts
for varying the osnotic pr PRO and/@ buffers. The conpounds of the
invention are especially useful in pharmaceutically acceptable oral nodes.
These pharmaceuti cal conpositions contain one or nore

wherein R, R4 R® and n are as defined above.

Preferably R! and R2 are each mdependently
alkyl, more preferably (C;-Cg)-alkyl, and most preferably (Gy-Ca)-alieyl,




compounds of the invention or its phaB4aceutically acceptable salts and its

pharmaceutical]y acc abl e hydrol yzabl e esters in associ B3 Jasnanyi 2000 5
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organi c or |nvoﬁi ani c i.nert carrigr material surl
adni ni st r 5EYR! oiqrefeshing sxonpfs) apd/or g salt fremationsif negsbsaty.n,  gum ar abi c,

| act ose, starch, nmagnesium stearate, talc, vegetable oils,
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* pharmace i.ons may contain other pharjjaceuti cally active
agent s. %Jh? ﬂnggggﬂgfgﬁh ﬁ%e %%'@s"oﬂpm ar\'bg)%fg‘éfgﬁ% ,Q"B\"ézlé@v\/at i ves,
stabilizers, enulsifying agents, buffers and the |like may be added in
accordance with accepted practices of har maceuti cal conpoundi ng. The
phar maceutical preparatio up in any conventional oral dosage
formincluding a solidgior dmini sggation such as tablets,
capsules, pills, powders, ul'®s, @n e like. A preferred oral
dosage form conpri ses tatﬂsete, sul esn\ofohard og soft gelatin,

met hyl cel | ul ose or of another suitable material e I\Qi |y dissolved in the
digestive tract. The oral dosages contenplated in accordance with the
present invention %Lﬁ vary in WO 03/008378 -34 19 January 2006 accordance
with the needs of t H4i vi dual pati ent as determ ned by the prescribing
_physician. A sixth aspect of the present invention provides a process for
t he preparationRof istpdpgemds(@sCgedlkylethdabove conpri sing condensing an
acid ofthe fornmula (11), (10 wherein R and RZ areas defined : above, with
a conpound of t fs tE;(_tg]J ), wherein R3, R, RS and n are as defi ned
above Prefer ablgeR'lggﬁg& g’e each independently al kyl, nore 'preferably

(C1-C6)-alk)l, and nost preferably (Cl-C4)- akl, - 34a 19 January 2006
with 2 compound of the formula (IIT), ° :

Ha
H
e S )

| ~wherein R?,'R", R’ and n are as defined _’ ' above




Conpounds( 1) maybe prepared by condensing an acid of the formula (11) with a
- conpound of fornula (I'11) in the presence of a condensing agent fol | owed,

if necess‘gpy W renoval of protecting group(s) and/or 3oggl c?gf,%dgation,
S

i f necessary. A seventh aspect of the pmgsent invention provi a process
for the preparation of. conpounds as defined above conprising condensing an
~acid of the formula (1V), (I wherein R is hydrogen or (O -C4)-al kyl; and
R6 is a protecting, with a compound of the formula (111), R~,s(o}~ o 010
-wherein R3, R4, R5 and n axe as defined above WD 03/008378 -35 19 January
2006 }The condensi ng agent may be e.g. dicycl ohexyl carbodlinni de (DCC),
Bi phenyl phosphoryl azi de (DPPA); diethyl phosphorocyani de (DEPC),
benzotri azol - 1-yl 6xy- . tris(dinethyl am no)phosphoni um hexaf | uor ophosphat e
(BOP reagent), or the like in an inert solvent such as, for exanple,
hal ogenat ed al i phatic hydrocarbon such as chlorof orm and dichl or onet hane,
ethyl acetate, tetrahydrofuran (THF), dimethylformam de (DWF) or

acetonitrile, if necessary in the prese for

exanpl e, tri et hylbasondensyngiageBbimap S’/th‘ﬁﬂ‘g?heﬁﬁcz(’réﬁ%)debmséﬁ}%ﬁggspect

Of the pr %ﬁ{s’é}hdrﬁi\éﬁﬁb '(DPPRI,QNétE‘)ﬂﬁJho e (DEPIY, Henmmiaaoléll ~Hpxywher ei n
) re

def i ned << above { t
| nve nt | on iisEimedy ﬁ‘“&“@ hF’ff’gl%PB‘?Hhﬂsﬁha(q? @6% ?%%V\]/}I@? Oxttﬂgh’% E;;x;ﬂ‘
R3. are eggabrtksleenendes for ehgtﬂpl@dﬁlbg&nat(ed]ahph@hcdiyldycbcarbon such as chloroform
* and dichloromethane, ethylacetate, tetrahydrofuran (THF), dimethylformamide (DMF) or

acetonitrile, if necessary in the presence of an organic base such as, for example,
tnethyiamme or. dusopropylethylarmne (DIPEA).

An exghth aspect of the present |nvent|on provzdes

compounds of the formula._([[I),

N
H

R‘VS{?)“ o Q)

wherein R?, RY, R® anﬂ n are as defined| above
A ninth aspect of the present.invention provides

a con-apound of the formula (I},

Euen

" R, R?*and Rs- are each independently hydrogen or (C;-Cy)-alkyl;

0 O 0 0)

whermn

R‘l is hydrogen,
-atkyl opuonally substituted with one to three substituents selected from the group
" consisting of hydroxy, alkoxy, amino, mono- or d:l-a]kylarmno, carboxy, alkoxycarbonyl, -
~ carbamoyl, alkylcarbonyloxy or halogen; -




R4 is hydrogen; alkyl optionally substituted with one to three substituents
sel ected fromthe group consistingsaf- hydroxy, aikoxy, aifi lsuarggfi@e or

di - al kyl am no, carboxy, al koxycarbonyl, -- carbanoyl, aikyl.carbonyl oxy or
- hal ogen; - 35a al kenyl alkeaylj anyl: (C3-Ci 7)-cycl oal kyl; 19 January 2006
aryl optionally substituted with one to three substituents selected from
‘the group consisting of sipal xgen, al koxycarbonyl, sul.fanoyl,

al kyl car bonyl oxy, cyano, frono- or d| al kyl am no, al kyl, al koxy, phenyl,
phenoxy, trifluoronnet hé{: tri onet hoxy, al kyl thi o, hydroxy,

_al kyl car bonyl am no, het -’0@6@1 ° -dioxolyl, 1,4- dioxolyl, amno

or. benzyl; aral kyl with the aryl group optionally substituted with one to
-three .substituent s sel ayl eptidrialin substitgtedupith Uneit6tthig mbgﬁ@bﬁgeyalected from

DA e R P R R AR A A
al kyI t-hi o, muﬂoxyqr aldipliyuniiony | aliyho, alkexpr ophedyl) , phendeyi omﬂladromethyl,

(6o R e, ) SIS BB, 14

_substitute §° @!ﬁwo@fr zyl aryl am no; aral kyl am no havi ng ,
(CL-C4)-al kylene and the aryl group optionally substituted with one to
three substituents sel eetabiyl fwitimthbergr groppcoptiomlly nabstitubal agbnone to three

al koxycar bO@MLsm@éﬁ‘tJ édh %%%&gf&%”X&&é%ngh%}aﬁﬁP$eﬁp gcgﬁﬁwj s&f}amoy !

phenoxy, uor one

al kyl, al kox

al kyl t hi o, Hﬁ‘al P%y CE30 oBpRO- aor ri-alliybaneinoc yadkyl alkoxg, @h@u}dl yphenoxy,
1, 4-di oxol ﬂmﬂt%fbﬂ:@tlﬁf[ @ﬂlﬁé%metﬁ@q? Chtikyi8i & Cttper oy AR S By Mmino, heterocyclyl,
1,3-dioxolyl, 1,4-dioxolyl, amino or benzyl; or

heterocyclylaikyl;
R® is (C1-Cs)-alkylamino;
hydroxy;
(Gs-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 halogen,
alkoxycarbonyl, sulfamoyl, alkylcarbonyloxy, cyano, mono- or di-alkylamino, alkyl, a].koxy,
phenyl; phenoxy, trifluoromethyl, trifluoromethoxy, alkylthio, hydroxy, alkylcarbonyl-.

' 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, hydio:qg alkoxy,
alkylcarbamoyloxy, amino, mono- or di-alkylamino, acylamino, a]koxycarbonylannno,
phenyl or halogen; ' '

“heterocyclylamino;




het erocyclyl optionally substituted with one to three substituents sel ected
- fromthe group consisting of benzy 35benzhydryl, alkyl, hyxraausty 200&oxy,

al kyl car banoyl oxy, am no, nono- or di-al kyI am no, | am no,

- -al koxycar bonyl am no,  pheierpcyce Ob\ﬁiamupoopnonsgbsubsumted

January 2008, we%quéys%&mmmsaeam rﬁlans Iaee glg;é@ QR n¢ op ety %hﬂﬂ@i‘Il' y

substituted w.th eto ree substituents se

consi st i2Ag %I‘Yberhfgmxy'be y y12lkyleacbagmagioxy, hyaipisey 'x‘?‘mo’ acyammo,
al kyl car barmyd;gwboaﬁh@gm @I[il@dwgeham no, acylam no, al koxycar bonyl am no or
- hal ogen; aral kyl oxy and aral kyl  both optional I y substituted wth one to

- three substituents from C s in anLc=1_ Ikxcarbo I
sul fanoyl, al kyl car borfff %ﬁﬁgpmﬁfaiﬁb gpn ST EN ““’3 ﬁk;ﬁ" %951

phenyl , phembxt;meﬁi@ Ifranﬁl tlohr gthOnmmg I uﬁrhniagdmxylkonydaybdnbrl o,su]f@tdoydxy,

aIkyIcarbo cl 3a3d 1 I n

ami nosul foWor %‘Jl é IX!)BO ]or Ihn e ? Bﬁ"’g ghegﬁ?l Bhenoxy,

- phar macét |t@:l£Il10 ﬂbﬁeﬂmbmm,r dbjflthlcf C‘G@Wp@ﬂﬂdtadmﬂt‘/lﬁémp@eb@ﬂmwdﬂ

i nventi-on repuess B“é:ﬁ:é: ither R or RR is a
hydr ogen atlg?n can%’gﬂﬁaﬁ%&é’%dﬁ%‘ con gé\asllf &Zglgptlde fragnment of the -
fol | ow ng forlHHIa (N) 15 wherein R is hydrogen or alkyl, preferably
(C1-C6) - al ky and nost preferably (Cx- C4)-alkyl; R6 is a protecting
group, e.g..sekected fromt-butox ilcar bonyl (Boc), carbo- benzyloxy (Z) or
9-fl uorenyl ﬁfet hox%ﬁiﬁﬁ?&!‘o @5 sgroup; with a fragnent of the follow ng
formula (111) 20 wherein RS, R4 e and n are as defined above by using a
condensi ng mphuﬁmeﬁﬁéyﬂg@bﬁm@@gpﬂl&@{be, e g, dicycl ohexyl carbodiim de
(DCC), di pheny phosphoryl azi de (DPPA), diethyl phosphorocyani de (DEPC),
BOP reagent, Orgjidig,h Aﬂﬁmdc&’th@gwké}ﬁ'iﬁ ﬂbﬂ%&eséﬂtéﬂb?&he foemubx@wherein

hal ogenat ed aI | at| rocar bon suc or of
~di cht or onet ﬁﬁﬁé ax R y’rsééﬁ'ti’éﬂﬁn aforp Fﬁh‘%ﬁ’@?ﬁfﬁgh Sm@laﬂgpﬁ?/tilde\l%%%:%m
: the following formula (IV)
V)
15 ~ wherein R! is hydrogen or alkyl, preferably (C;-Cs)-alkyl, and most preferably (C;-

Cy)-alkyl; Rbisa 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}

RS
N R
H
iS00 (i
20 . wherein R% R% R® and n are as defined above by using a condensing agent'.

- The condensmg agent may be; e.g. dxcyclohexylcarbodunude (D CC), diphenyl
phosphorylazlde (DPPA), diethyl phosphorocyanide (DEPC), BOP reagent, or thelike in
' an inert solvent such as, for example, halogenated aliphatic hydrocarbon suchas
" chloroform and dichloromethane, ethylacetate, tetrahydrofuran (THF), dimethyl-




-36 19 January 2006 PCT/EP02/07931 formam de (DVF) or acetonitrile, if
necessary in the presence of an organic base such as, fqW @xaHPbeos
triethyl awones/assmi i sopropyl et hyl am ne (DI PEA) at a tenpergtyegizhgdeen -
10to 50C, preferably OC to room tenperat Le and then the coupling product
1s deprotected by the procedures known tg those in the art, e.g. by basic

or acidic ng%rg?aqn%jﬁé i(f)P/IF)%r Qx&a&%@%xédésaﬂfm%@ SBRE omﬁ brg%hié%s@k%cﬁ Bé,on.

‘Anot her e esent” | nventi‘on co cern a on o
conpounds &fr exemplg, eriqthyl Flflme@ﬁrﬁp)‘é@PFGBY lgthykming (IAIEE F&}aﬁl}‘ll%e{%}‘

0, -,.- RAShgeihs0ée] Efera-Bl)V 0°oRoSateMperatit hhdfhén ﬂlel\io(lphnfgr,oau& 1R S( 0)"0
R4A (Vila) schene rei n are.as d

be prepar e deBOESE Br?q? ureg &?W%é‘oé?ﬂtﬁéﬁt & TR T a%@fg‘ﬁf%%ocan :
scheme k & H%bkﬁtﬁlﬁm@érﬁmmahmﬂh Abridesaioepar ed from conpound of fornul a
(V), wherein I s hydrogen or al kyl, preferably (Cl1-C6)-alkyl, and nost

preferably Another embodiment of the present invention concerns the preparation of
compounds of formula (III).

Compounds of formula (IIT)

R
pérS0h O (i)
R’ ) R’ R
4 N 0
H"'/N = O._~ HR‘Na o v ~ HT/N OH
v (VH) (viit)
a -
N i R R s
— 27 — ﬁ R
5(0),0
eSO - S(0),0
scheme 1
(1X) ‘ \ (1)
10 wherein R®, R%, R’ and n are as defined above, can be prepared according to the L

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
(Cy-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




(Cl-A)-alkyl; R7 is a protecting group selected fromt-butoxycarbonyl,
carbobenzyl oxy or 15 Fnoc group, prepared from N Boc- prol jginuity 2006Wn

net hods ( M& &8y es, 36 (9) 2073-2080, 1993), by react iRQI/EP2I07%51
conpound of formula (VI) a commercial |y ;avail able conpound as the salt or
prepared fromthe corresponding rrercapt ane with a base such as sodium

hy?r oxi de, ﬁs@ﬁhvn}jdwﬁﬁ@?e R’sodi lﬁlm ter(?{ S&Tlalctétﬂl Eﬁ’?ﬁOQgihtS c%&%%ﬁﬁrle,
pot assi um Xi ot assi um hy e or potgssiym ut oxi de ithiu
hydr oxi de, Spbevtiiomt % dFPgE, g??é’iphy‘lg otpssiurm y Hremethopidey | 10| pe CBHF*b;Fan be
conventio naallteffﬁhhéi?l prepafmi/@mvaﬂéﬂtw fréra tlacnrewefri ofahganl thicacdiae Rfith FIIEE8ILAS
tetrahydrof\,ﬁ}fg%{l ace togslttrlol . eggg c %lpanol or DWMF, at a tenperature
f rom about e't8 Hé %afd1 Lf)? ’t“gfﬁ‘J BETHRPBHCERe sol vent to form a
corresponding internediate of fornmula (VII) wherein R3 and R4 are as
defined i n t he Tig additicarof proGEum\BIEOERIE 37 theR@TyeEROO) Qro8m soemepudwmn
~invention; t

afg)hbﬁoxaplﬁhgf Sa?éférgﬂl ghen Sjﬁ%k@ee%]ﬁﬂ&) ttm&&a temié&%flﬁegg

carbobenzyloxy or roup oxi de, 1 n part

~be alternatepivad %Ferﬁ?%%ﬁl@deg%‘ﬁvéﬁﬁ Breroun #thﬁéopéé@id ol sogreqpele ﬁWtY For

't hi oacet at Qxﬂ&‘n}:l’é ﬂ@traeﬁ:%bkl%\ft}ﬁ:tcbﬁfﬁoﬂﬁd 'fc&niil& V), Rl RARP 10 ekt BT is t-
met hyl mer capt ane The d| t n of féﬁSSI m t hi oal koxbde in the

- presence of O}ffﬁng’ﬁY SO urgfon gr fyegro F 2epRstion 1s pvatipofpsim
phenol , 1pr mmmme&ioﬂd&mh@fpmnaé off ghengl givesprédigninaheiBi (2652-

st ereoi so r y

stereosel e {I \7|‘§9fl &'O%Ca?aéj(lar};plle ¢ eorree étﬁ(gzﬁw})g Hd’(g %ﬁ‘g'bd?fhd F%ﬁbﬁﬁ’ﬂg (Vv),
where R3 |9CH¢E¥'€WUWIRSTEIS t butoxycarbonyl group and the configuration of
the proline 2-position is S, with potassium 10 thionethoxide or

thi oet hoxi de i 'Thfehﬁte{‘}h@éi%%?fd?fnupi‘@ﬂf’)' wﬂlax‘é?r?R?)'ReQR&‘RhQ:@fal; Heﬁr%é)abgve, is

[(1R 2S5)-2-e xycgarbonyl -1 - met hyl _or _ethyl-sul fanyl-p
-pyrrolidi rbéfé{oiﬁfégﬁéﬂweﬁséf% B Fenvertiena) meyhlocté@éﬂhemmd%w@ﬁ%alcab@l ggfan
forml aiq V|ah)me,\@ﬁﬁife@1héhﬂ?3151n§4n&f&ieﬁ&@dr&dﬁ:&nd@fsi e@Qﬁ\éﬁ indrborghiyidr ol yzed,

if necessar nventj onal en re e wi th an.al cohol or
an 15 ani néglvﬁ%%%ﬁlaéﬁﬁai?gﬁ%ait?fgﬁ?ﬂaﬁ‘f H‘é"ﬁ Y r‘i%t Ty 3gtony, gllllﬁ’ % n an
i nert or gadiMF, saltvmptratise ofifras: abohalzjEna tieckeflx rﬁmqﬁarﬁufwmfrtbe:ml\bm,
tet rahydro 2] 20C
to the refFu @{Ablrg&? E }4 %E‘ HE%%&Mh%ﬁorpr efer a%(ﬁw?g Coqnb@“t BB f?%g}riln'ha
t enper at ur éD&)tWBhefr@inrR aRc@Tdr%sﬂ@@mdQﬁQEé imihs present i ln‘ﬁ'ﬁrtmml; B. 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 R3, 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 fo 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?, R3 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 ar sulfone derivative of formula (I), wherein R
35 R2 R®, R*and R’ are as defined above ad n is an mteger oflor2.




- forma COFFGSpOﬂ

(I'X) wherein R3, R4 and RS are as defined in the present invention; R7 is a
protecting group 20 selected fromt-butoxycarbonyl, carbgbragyeys or Fnoc
group and wosowars nteger of 0. The conpound of formula (I ¥ ®in R3,

R4 and R5 are as defined above wth n |§ an integer of 0; R7 is a
protecting group selected fromt-but oxyc ?bonyl car bobenzyl oxy or Fnoc

group. oan be oBhaRAkhYa@tbbseds b ko f@e%@p@ﬁgeq@oataasms (GEBA) by

conventi onal _met onveni rt r i ¢ sal vent such_as a
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to the reflug r&ﬁa’i‘&%ﬁﬂ&&cﬁfoﬂtﬁ@c&@h\i@ }oddzt bbtained FeoRh (ze@pwn@ieﬁgzlsyMX| de
or sul fone der| ative of forrrulalgéra&% rein %E"F % 1 g
defined i n &P B EFFOISHDS BIOUBTC OpLt-aRoXY I YR <00 e’i‘ﬁy OR7™MCS a
prot ectisng 15%5@1 Ané GﬂIEQWﬁ&eﬁMf aﬁlRﬁmQﬁﬂaﬂﬁﬁlaboﬁawhbbﬂmyg@mf 0, withFrnoc

. 30 f. f R5
0L04P. (50, TRERERTHRNAS I ach AR bl ORGS0 B o Byt 7o e s
oxi di zed vmhyﬂroiﬁﬁ%Bﬁydrpgexmhymrdmtmaahentthﬂmmdeconvem ently in an i nert

organi c solvent, such as a hal ogenated ali phati ¢ hydrocarbon, at a

tenperature of iy Qg}r@e,apg oféog&uiao(ﬁcmﬂe?ém , HeRPSiPh ufeeasqfeﬁﬁé&bo%elmm to

ox] de or one erlvatlve of fornmula (I )
wher ei n Rl Pre®Bctigs gngp sebactechigoms-taptaxysarbeayh ershobangviexner Fmpe s onD; it eger of

1 or 2. 16/\0&%&&%@&7&1&3&{1&&0&@{1&6&1& (??ﬁ)ﬁm ARGhEREROIRER 60 asY hAGgRaktedel y, the
conmpound of R4 and i,hed

, 5 are a f
above with aHPﬁ%tQ;H%F éﬂ%’ﬁ'orc}?l °"6F°1§CIHL# é‘?“?ﬂ‘?é?mﬁ {’f"ét ?Ohgg‘? Hen
?t om (03/51 bﬁl;]u:zﬁﬂeﬁ@emmafﬁsb d@%eﬁxpd@féﬂab]y fefm OP@ temoph tengpapatock, od fooilmteal ngd |
rom (| erel otecting group selecte
from t-but (’f?V(‘?ﬂ%oﬁgﬂEﬁconbp lutl}g gﬁ"f&f g&tj)(ﬂglasﬂ%rcﬁs& toup, and (X11), wherein
R3, R4 and R5 are as defined above with an integer of 0, with nCPBA
foll owed by deprotection known to those in the art, e.g. by basic or acidic
- hydrolysis, hydrogenolysis or treatnment with fluoride. The conpound of
formula (1X), wherein R3, R4, R5 and n are as defined above; R7 is a
protecting group selected fromt-butoxycarbonyl, carbobenzyl oxy or Fnoc

group, is 10 deprotected with trlfluoroacetlc aci d (TFA) in an inert
solvent such as a hal ogenat ed

:\/_f




al i phati c hydrocarbon or wi thout solvent at a tenperature of from about
--20C to the reflux tenperature of the solvent, preferabigJami@p0gs to room
t enper at urwp oBood308 m a correspondi ng conpound of fornul a (eCiriEPeaseshe TFA
salt. 19 January 2006 WD 03/008378 PCT/ EP02/ 07931 -39 EXAVPLES The

fol l owi ng Exanpl es are provided to illust¥ate the invention and are not
intended to limt it in any way. The c%@% data were recorded as a TFA
salt of a mixture of diastereoners regafdrng e chiral center of the
carbon atom having the sulfur atom (R S= 5 4:1 to 10:1) unl ess ot herw se
noted. The st erBuclolnvingEraviplasiee provided to Mastrate thy invertipinnd aprotantsngded s

of the bicygirgi tqﬁtaggwfacprm%ﬂ{g&ﬁhdg mwemeﬁﬁae&ﬁmmmﬁomhg@ﬁﬂe% tine
oun N

of each co was, re

rded usj foll ow.n od unless
ot her wi se néggercomsrsuggardingdhe gyral eenteryf the Q@ﬂ aving B %Fﬂéoﬁl%f
nobi | e phasg] t&1@5j’/aﬁr1&§n\ﬂ@ér@ise nofdOBhe s‘E&eomaﬁm tbﬁthle @rodifct @y deddr@iindd B

m / t .0, m n- 950 Vb 9506 MeCN at 5.5 i n-
1006 Voo alFBt eres oS Rt e e P OB 3

(N-tert-butoxycarbonyl -2'-pyrrolidinyl) -3- nethylsulfanyl propanoic acid To
a stirred sol utTlenretdntion time of each compound in HPLC was recorded using the following

(S)-2-(2-et yrrolidine-l-carboxylic acid tert-butyl
ester (1 g,ﬁgﬁﬁéﬁ%rnl?e%ﬁﬂhe}é&lgé/%%tg by a reported .nethod (Heterocycles, 36 (9)

20 2073-2080, 1993), in THE m ) was added NaSMe (95% 781 ng, 11.1
mol) at 0C. Teebumnyinerisil Sél‘?f@wé‘dnﬂﬁ%cﬁﬂﬁﬂmaomtenperature and

stirred for 16 hr. The mixture was quenched with 1IN HCl, extracted wth

AcCEt, dpi ed (MaStH piadiel 000596 TRA MR 0i05% YBA-UEetbRitgley € crude
3- (N—tert but oxycar bonyl 2' -pyrrolidinyl)-3-methyl sul fanyl propanoic acid

(1.13 9), V\A‘llChﬂalvV?.IS_ tusiedzlnmathout further purification in the next step. 25
gradient: 10% MeCN at 0 min—95% MeCN at 4 min—95% MeCN at 5.5 min—+10%
MeCN at 6.0 min

15 Reference Example 1

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 (MgSO,) and concentrated in
vacuo to give crude 3-(N-tert-butoxycarbonyl-2'-pyrrolidinyl)-3-methylsulfanylpropancic
acid (1.13 g), which was used without further purification in the next step.




WO 03/008378 -40 Reference Exanple 2 19 January 2006 PCT/ EP02/ 07931
Preparation of 3-(N-tert-butoxycarbonyl-2'-pyrrolidinyl)- mﬁ%gmg anyl -
‘phenyl et hwoeoessmm de To a stirred solution of the crude pPCT/EP02/07931
3-(N-tert-butoxycarbonyl-2'-pyrrolidinyl)-3 5 nmethylsulfanyl propanoic acid
(1.13. g) obtained above and phenyl et hyl 4%t ne (0.61 mM, 4.83 mol) in
CH2C12 (10 n1) wer e ajéj i% nonohydr ochl ori de (682 ng, 4.46 nmol ), HOBt
nonohydr at e (6 | ) and diisopropylethylamne (1.94 nm, 11.1
mmol ) at roomterrperature After being stirred at roomterrperature for 14

hr, the mixt uPeepw@mﬂﬁgﬁoflﬁ-ﬁeﬁ-butﬂwmibanﬂe%(W@h@@Yﬂn%ﬁleﬁbf@l anykdbhed with
IN HC and H\%@leth%lgéﬁ g%&é\/{;SOﬁl) and concentrated in vacuo. The residue
Fowels

(ca. 2.0 g y flash colum chronmat ography (hexane : AcCEt=2
1) to give 3-(N-tert-butoxycarbon

pyz roli gl nyl ) - 3orestimedsglution y;ﬂfﬂh@cﬁﬁ‘éﬁ%@ﬁ?wlﬂﬁt%ﬁﬁmlez Rreghidgpd)-31. 15 g,

799 whithm smﬂﬁy@m aholdcid @)13@)>obwiﬁedﬁbowaend eﬂs;ﬁamemssnm 8he
o O bt i ST o B GG A
2.84(2H, t HOE&nShﬁhydrSteIBS’Bn@D{ 4ﬁ-lmnmc)l) aigd %o@rcﬁgr(eﬂmam)ne (3 98311,41]91)( 415H

m, 4.03-4.14(1 1'%0%&[&!2?1%&1% ﬁ&e&é@ﬂr}%ﬁ&rg@&t ro%ﬁ(é%pef?turfelf& M, 423 (M),

HPLC- RT: §m§ er ence
3 (N-tert- bwcmrywas poppratad ingpyeios Extercisd Witls AcOR washadawiph INHC and H;0,

phenyl e T dby flash
(S)-2- ( W@%ﬂﬁd %xﬁgﬁdt%c{/ t?z?vgﬁz% :I‘rl]lg?ék}cgjgr(c% 2.0 gl) Jras glunﬁe by flash, /I
ester (10 ISMTATORAEBHII (o véakt%@ﬁfeﬁf‘fﬁr %%W@ar S84 Frol ) 25"

and NaH (69%4011(1191?1)@ iﬂéﬂh}llhﬂlﬁhﬁ-N%eﬂ’ﬁeth 1p1=5peﬁ‘ﬁﬁhde @tan®ild1. mgem%xwhtch was’

allowed to rm oQM t enper.at ur e stirre ure was
quenched wvfa\lgl\%}q\?i-h(ll{ %e‘?f’ﬁr'g‘gtoég’%‘”ﬂﬁﬁg me g%d"%&ﬁr@gg%f%ﬁ ?Ptaqueous
NaCl, dri ediefeMaf@by '@hiMRoncentrated in vacua to give
' 2-(2-et hoxycar bonyl -vi nyl)-pyrrolidine-I-carboxylic acid

15 'H NMR (270 MHz, CDCl3): & 1.45 (9H, s), 1.58-2.02(4H, m), 2.07(3H, s), 2.23-
2.56(2H, m), 2.84(2H, t, J=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, bxs), 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 {S)-2-(2-ethoxycarbonyl-vinyl)-pyrrolidine-1-carboxylic acid

tert-butyl ester (103 mg, 0.382 mmol) in THF (2 ml) was added EtSH (85 pl, 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 1IN HCl,

extracted with AcOEt, washed with saturated aqueous NaCl, dried (MgSO,), 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 1N NaOH and AcOEt. The aqueous




tert-butyl ester (136 ng) as a crude oil, which was used w thout further
purification in the 30 next step. To a stirred suspensi d9 Jafudri20@3 ude

2- (2- et hoxye ag/beesl - vi nyl ) -pyrrolidine-1- carboxylic acid perEpRuwbyds ester
(136 mg) in THE (1 mM) and H20 (1 m) Wgadded Li OH. H20 (48 ng, 1.14
ol ) at roomtenperature. The m xture Y stirred at room terrperature for

17 hr. The;m.Xx e

03/ 008378 lﬁ’f’{fgg anugdrw%&gﬁﬁbgg‘f%%ﬁ%gﬁ ?Efi?eglrl s gactul%%ed th 1N
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C

1- b | t te d 109 t d
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i i ani.ne S owe
to vvalrom !to g q?kgﬂ‘ F%Y’?fraélogﬁ‘gt YV?W edmg0 ef?%ﬁa%n‘e #’t% s'ﬁh’égg? Iﬁlgzv%végor at ed
in vacuo, then xpmm&dmsacuto,sthammure Wascd-ﬂszs@md imGH-Cbi The soitpasvaaned
‘with 10% a ggy%., %'8%5‘)'(“?3/3 c1dss 5@8% «%ﬂymg,%c&;amm@&q aaaécufsaia@

aqueous Na conc nt r at I.n_vacuo Qg r esi d oi |
was purifi ettiedyMgS€hhma |60@C€!L1Ua¢d@ parug akhe residaabpil was purifie %PEPVé‘

3-(N-te é bﬂr @’ Lb-qudﬁtz- T Pt GlvieBL N kéxt-%utoxycarbonyl 2' -pyrrohdmyl) -3-
an

et hyl ["et hyl propanani d
theySSul ( RlbyisifnynX uhene hy ReorgraR DS P REed Seb el Y AP RS
chiral Centsarmﬁﬂlr@bﬁﬁié%o@yaste&onhﬁvf?ﬁ thiindMIR {676 dHita] ce@m:kﬁ)ermﬁled_tg BH, t,

J=7. 6Hz) (9H, s), 1.61-2.04 (4H, 15 m), 2.07-2.43 (2H, n) 2.53 (2H,
q, J=7.6 84(2Ht,f69Hz)320335(1Hrr)336 79(4Hm)
3.80-3.98 (516H, ), 3.98-4.10 (1/6H n), 6.46 (1H brs (5H,
m . LC—I\/B 407 IHNMR(HBWD%Q@M sHexdrBiokiz), 6 p>161(2{041 4H,
~ - sec- BU F2dlomRL . )aﬂxh(ﬁipﬂ‘mm ), GaRBPHIH, m),
hyl ‘8 o1 '% Bii g '] -2-
RN )hy| a;nrgn@g 3',72@ ﬁi;ﬁ,g@,ﬁg&(ﬂé ), 398 A (1/6??"‘?’646%1ﬁebr'31}”7199)§hy ]

(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-propyi]-2-
dimethylamino-3-methyi-butyramide

To a stirred solution of 3-(N-tert-butoxycarbonyl-2'-pyrrolidinyl)-3-methylsulfanyl-
 N-phenylethylpropanamide (30.3 mg, 0.0772 mmo}) in CH,Cl; (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-methyl_sulfanylﬁN-phenethyl—S-
pyrrolidin-2-yl-propionamide TFA salt as a crude oil.

After the crude 3—methylsulfanyl-N—phenethyl—3-pyrrolidin-z—yl-propionarrﬁde TFA
salt obtained above was dissolved in DMF(2ml), the solution was added at 0°C to

30 (3R*,45*,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-valinamido)}-3-methoxy-5-

o 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 W, 0.352 mmol) at 0°C. After being




To a stirred solution of -

3-(N-tert-butoxycarbonyl -2'-pyrrolidinyl)-3-nethyl sul fanyl9-January 2006

N- pheny| ewioyi3@ogsgainam de (30.3 ng, 0.0772 nmmol) in CH2C z RAI/EPOANYI3NAS

“added TPA 25 (0.5 m) at OC. The m'xtu_rﬁ was allowed to warmto room

tenperature and stirred for 4 hr. The mXfure was evaporated in vacuo to

give S- met hleah ARVl MBI, whs ARl Rl i @ xBbritEAPLARATide stidl sal t

as.a crude oil. Affer thé crude , dwi

3- et hyl suiot 201 The pristvse wes quenshed with gtirased aquspriNaH G otrreied it ¢
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[N, - di mret8ija te oasepil (PRl which e arrifiethappasgtive G cetumpe ORF#8 anoi-c -

?Kﬁ d V\ﬂ'SFhelﬂ‘@ﬁzl mﬂpﬁé@dcm%@m /(cﬁtﬁ% ,Tgm.,ﬁﬁz'al‘#p)epﬂfiafcmdiammyd l’éQP esiltO( o
met hyl - L-val i nagi do) ] - 3- et hoxy- 5- e agjogy t - Bu ester

my, O. 0700°th?1‘1‘?'6}‘ ﬁ{l%/cqr%‘é%ﬂ% w%lﬁe aﬁﬁlhﬂx fg@cﬁl&%ﬁﬁ)@ to the

literature nethod (Chem Pharm Bulf., 43(10),1706-1718,1995). To th

sol ution were ZHNMR @701V, GREEYTON- 67y HRi( 43k anB- 2956, d =61 Hz), .58 759

[nrml ) and lgff}r%%gg @F’??:?P)’Eé@’ %17@,-313_'5% 10h b5 861.QS; 3.6 (381, shed.Bu(3MDsH 33308378
2l | owed ¢ ob a4 mo), 98 LoiABbral Grid-SAMUST PP &60-457 (255 ik 70k e v

quencheg vt isaouREEd, BENEE 6sHEEB, extracted with AcCEt, washed with
saturated aqueous NaCl, dried (MgJSO), and concentrated in vacuo to give

the crude oil (90 ), which s, purifi reparat.Lv .
s 80Ts, 5 el HeroloNipgsprisencs CRmRIehTBLYs e b st sh kit
fractions wafefEywaiphd 1.i zed to obtain the title conpound as a white

anor phous powder (30 ng, 47% . '"H NMR (270 MHz, CDCI3): S 0.65-1.09 (15H,
m, 1.12 (3H, d, J=6.3 Hz), 1.30-2.65 (15H, m, 2.06 (3H, s), 2.83 (2H, t,
J=7.6 Hz), 2.95 (6H, s), 3.00 (3H, s,), 3.30 (3H, s), 3.35- 3.90 (4H, m,
3.95-4.12 (1H, m, 4.14-4.40 (1H, m, 4.60-4.85 (2H, m), 7.05-7.38 (5H n).
i0 LG Ms: 704 Esaiple2HPLC-RT: 2.88 min. The fol |l owi ng conmpounds (Exanpl e
2-45) were obtained in a manner analogous to that of Exanple 1. Exanple 2

15 | 15 N-[1|-({1-sec2—Butyl-4—s[)2-(l—(S)-tert—bul’tylsurlt;canyl-zl-pheneﬁhylcarbamoyl—ethyl)— | )
N - (s B DA badt R LA o NSRRI oY - et hy
. dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the tifle compound was obtained from the
condensation reaction of (3R* 45*,55*)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
20 Valinamido)]-S—methoxy-s-memylheptanoic acid and 3-tert-butylsulfanyl-N-phenethyl-3-
pyrrolidin-2-yl-propionamide.
' NMR (270 MHz, CDCl;): 8 0.68-1.00 (15H, m), 1.07 (3H, d, J=6.6 Hz), 1.27 (9H,
~s), 1.45-2.45 (15H, m), 2.75 (2H, t, J=6.9 Hz), 2.88 (6H, 5), 2.94 (3H, s,), 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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pyrrolidin-I-yl] o
-2- met hoxy- 4- oxo- butyl } - met hyl - car ba. noyl ) - 2- et hyl - pr opyo]yanwry 2006
~di met hyl awo e82008378et hyl - butyram de In a simlar manner to deqambersdr t he
title conpound was obtained fromthe condensation reaction of
- (3R*,4S*,55%) -4- [ N, N- di net hyl -L-val y3- (N-nethyl-L 20
val i nam do) ] - 3_ne >§y 5- net hyl hept anoi ¢ acid and
3:tert-butyl su f2N- phenet hyl -3- pyrrolidin-2-yl-propionani de. 'H NVR
(270 MHz, CDC13): 8 0.68-1.00 (15H, m, 1.07 (3H d, J=6.6 Hz), 1.27 (9H,
s), 1.45-2.45 Ni8H(1mpc-Batyl8-{2H-(4 terﬂb:ﬁylgphdn)r],suliara’@ z@hen@hylcazbgnoxlw

W) 4 s0- 49l ol ey Taechdl 4 o ot g ogbiingl 2 et gl 2

3 20 min. @@a¢thpamine- 3fmetm103mga 78 43 Exanmpl e 3 19 January 2006
PCT/ EP02/ 07931 N-{ 1- [ (1-sec-Butyl-4-{2-

1- (4-terst - but YIdaﬁﬁﬁm/hﬁHhE%yﬂx)a e enetdwdonss &@@Vésnbﬁi’dﬁd from the
-pyrrolidin-1-yl}-2-nmet hox

_ 2% et hy| - pPRsispFation. re%ﬁﬂ?@ﬂ%ﬁ% %1%4{\1,4\;1,"3 dtl kL ARtk | ar

manner to GxanRlido)l.3- hal&ﬁldxyisl ﬁleﬂ@’[ﬁl@wﬁdlc\m amldtSa(maﬂt—Bntﬂthérq'lsuHmdbhbati on
reaction of 53%1%8 %EI) N, .N-di thyI -L-valyl- (N-nethyl-L-

“val i nam doPPEEIEP RS %@t’ﬂ#ﬂ%’ﬁ?ﬁlﬁ °c acid and

3-(4-tert-butyl - phenyl sul fanyl) -
phenet hyl - 3- pyFHNMRl(E\?Mz,Mi)O&ﬁﬂDdeOS (AFHNvR 127 (BHads J=ida)3 | 28 §9H,

0,70 L @P 520785 4siBah3iyo G 23,95 Bl (.09 BB, §)az@ 30;9, 950 15H
3. éz (4% %z (@Hgﬁ)i %ﬁ@@ﬂ% 44?52@3 %qngﬁﬁlﬁé 2@ § sh,,m

7.08-7. 33 i@tMsnézz (MEGH) PL&ZRT(M)mnFﬂRL&:EJr) 3. 64 min. (R-I Somi‘r) Exanpl e
4 15 N -sec- utyI 2- met hoxy- 4- - |1

- (4- et hoxy phenyl sul fanyl ) -2- phenet hyl car bam)yl et hyl ]
~ -pyrrolidin-1-yl}-4-oxo-butyl)-nethyl-carbanmoyl] -2-nethyl -
propyl } - 2-di net hyl am no- 3- et hyl - but yram de

Example 4

15 N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-(4-methoxy-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-y1~propionamide.

'H 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, ]=7.3Hz), 2.95 (6H, s), 2.99 (3H, 5), 3.27 (3H, 5), 3.30-3.90 (4H, m),
3.77 (3H, s), 3.90-4.18 (1H, m), 4.20-4.35 (1H, m), 4.60-4.85 (2H, m), 6.79 (2H, 4,
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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In a simlar manner to Exanple 1, the title conpound was obtai ned fromthe
condensation reaction of (3R*,4S*,55%)-4- [N N-dinethyl - Lrovahydry 0bbgret hyl -
20 val i narvo®ppes378ret hoxy- 5- et hyI hept anoi ¢ acid and PCT/EP02/07931

3- (4- met hoxy- phenyl sul fanyl )- N phenet hyl - 3-pyrrolidin-2-yl -propi onam de.
1H NMR (270 MHz, CDC13): S 0.70-1.08 (15H4-m), 1.13 (3H, d, J=6.6Hz),
1.20-2.55 (155&2?@ é 79 (2H, t, J=7.3Hz), 2.95 (6H, s), 2.99 (3H, s),
3:27 (3H, s) p} 0 (4H r’r) 3.77 (3H s), 3.90-4.18 (1H nm,
4.20-4.35 (1H, m, 4.60-4.85 2Hn)w$ (2H, d, .25 J= 9Hz)732$2H
d, J=8.5Hz), 7.Nel17l(ZeeqBrtyl-fyi2-[LaSimét- h?é@wmhewlsulfap@)ﬁrph@eﬂwicarhamov

|(\p Ril s oT(erl ) S&gy rfylﬁh@ﬂﬁﬁﬁ -7-ffhitfesdibio-ButyD - nRIMREMD A - PEHFRPRAHR 981

1- (5) - (4- hy ARy} %@ﬂwﬂ@l%enet hyl car banoyl - et hyl ]
-pyrrolidin-1-yl}-2-methoxy-4-oxo-butyl)-nethyl -carbanoyl ]
- 2-met hyk- pr Opy]ln}a-SZmﬂdi ﬂi@hﬁetlta@km;@ lﬂﬂiehkle-daliipolilﬁmeoﬁtaiﬁ’ed&’rcﬁn thd ar

et {0, SR ke -LUEph | SOTRBA NG QLA PPl PR Rl poncineat on
val i nam do)Talﬁammid)bﬁymﬁﬂam-lﬁgméthpﬂmmanmcac:dctndﬁd(4 hydroxy—phenyisulfanyl) -N-

3- (4- hyd | - 3- lidin-2-yl de.
TR 5%&&%&8@%—%@%@ o %2001 90 {2H . 10802, 90
30354 10 [ 5K NMR (270AIB, Cpely: 59§54, AR 5391 g k0 g,

J=8. 6Hz);p 6¢182;, ﬁﬁh@b‘s 6H, s}%ﬁoﬁ%&,s) ,B. ﬁEﬂi 35334 (BH, sf‘E 35@1@/@5}13&24@&%0

B N e e

- pyrrolidi ng7i,yh)} L2-Nist T84T 0 KPLQURY] 2.8 aiihy(S-icandranoy| |
-2-met hyl - propyl }-2- di net hyl am no-3-net hyl -butyram de In a simlar manner
- to Exanple 1, the title conpound was obtained fromthe

Example 6

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. e

_ 'H NMR (270 MHz, CDCl): 8 0.68-1.20 (18H, m), 1.21-1.40 (2H, m), 1.50-2.90
_ (15, m), 2.96 (6H, s), 3.03 (3H, s), 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, J=8.6Hz), 7.08-7.35 (7H, m). LC-MS:
25 782 (MH™), HPLC-RT: 2.88 min. {R-isomer) ’
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.condensation reaction of (3R*,4S*,5S*)-4-[ N, N-di et hyl - L-val yl - (N- et hyl -
20 val i nam do) ] - 3- net hoxy- 5- met hyl hept anoi ¢ acid and 19 January 2006
3- (4- hydrenoywspbssny | sul fanyl ) -N- phenet hyl - 3- pyrrol i di n- 2- ylcrmropisam de.

"H NVR (270 MHz, CDC13): S 0.68-1.20 (18 m, 1.21-1.40 (2H, n), 1.50-2.90
(154, m), 2.96 (6H, s), 3.03 (3H, s), 3.26 (3H, s), 3.32-3.70 (4H, m,
- 3.72-4.00 (1H Je% 15-4.35 (1H, m, 4.68-4.78 (2H, m, 6.75 (2H, d,

- J=8. 6Hz) , B 7H m. LCMs: 25 782 (WvHy), HPLC-RT: 2.88 min.

(R om0 20 10 DYOBE 145, Bl T 18, S0, AR ST SR 0
1-(4- Acety ?ﬁanpil en-Sdlbuaylyd- dretropain@tdalytigBrhetplytarbrhyyl}-2-methyl-

P} ot hyl "B M}%@etﬁwﬁwﬁ@Pﬁ'ﬁxh@u%my?‘)bﬂt‘ty?'a% G 5 in a similat

manner to Exarrpl e 1, the title conpound was obtained fromthe condensation
reacti ors of (3Rt ad;‘ﬁ*filaBS'fa)md;to[H:t,a i nshettle qompaupid wagobfainesyfrom the

val i nani do 4 | —valyl-(N-methyl-L-

3 (4- Acet ?Clé?ngeﬁ‘gﬁﬂﬁl%gﬁﬂ%nﬁgﬁ %@Pjtsaf'@ I8, R ifhe@RHL-valyl-(N-methy

N- phenet hy Wal@:amarlalir?r enethozw;ﬂ Hﬁﬂﬁ’ﬂﬁ@?@ﬁl@éld ad IiRAceTioming phesspifpnyls

0.70-1.20 2595 ; 16 (3H, 10 2.79 (2H, t,
J=7. 3Hz), N‘gg&t&gﬁﬁl }%]6% 00 (’g%H%bOthldgs (3|(4 s)s)s 30- 4. 08 (EEH m,

4.20-4.35 (1H, 40

Sea. 210, Lo Néﬁ’w§<?mﬁz,¢%ﬁa S0 5k oy - 2gR R 2 o
Nh{ I1 [ ({0 SQC}9I$IHyt J47.5Rz], 2:9646H| £)03.00 (B1E3), 325 By, p-32-p0RE, Imy)l, ééaﬂaﬁﬁ)w

t rr +

Y ety - SR SR TR A0 iR, S a Teh M R RATR | a%’i%ner
to Exanpl eI—]IELGIRé‘ 282 mend@risomar) was obt ai ned fromthe condensation
reaction of (3R*,4S*,5S%)-4-[N Ndinethyl-L-valyl-(Nnethyl-L 20

val i nam do) ] - 3- net hoxy 5- et hyl hept anoi ¢ acid and
~ 3-(4-fluoro-phenyl sul fanyl)-N

Example §

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-methytheptanoic acid and 3-{4-fluoro-phenylsulfanyl)-N-
phenethyl-3-pyrrolidin-2-yl-propionamide.

' NMR (270 MHz, CDCls): 8 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, 5), 3.26 (3H, s),
3.27-4.08 (5H, m), 4.20-4.35 (1H, m), 4.60-4.80 (2H, m), 6.95 (2H, t, J=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-

isomner)
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phenet hyl - 3-pyrrolidin-2-yl -propi onam de. aH NWVR (270 MHz, CDC13): 8
0.67-1.09 (15H, m, 1.13 (3H d, J=6.6Hz), 1.20-1.40 (2H9 yahuary}26(k 2. 62
(13H, m, wos8fods2td, t, J=6.9Hz), 2.96 (6H, s), 2.98 (3H, spcT@r768H s),
3.27-4.08 (5H, n), 4.20-4.35 (1H, m, 4.60-4.80 (2H, nm), 6.95 (2H, t,

J=8. 6Hz), 7. 08- 30 25 (5H, m), 7.36 (2~ dd, J=5.3, 8.9Hz). LC-MS: 784
(MH}), HPLC-RT é{ﬁé‘m . (Risoner) 30 WO 03/ 008378 -46 Exanple 9 .19
January 2006 EE%‘P /07931 N- [1-(j 1-sec-Butyl-
[2-(1-(Ry-tert-butyl sul fanyl - 2- phenet hyl carbam) -eth 1) yrrolltﬂln 1-y1)
- 2- met hoxy- 4- o%b{]bﬂ{tlyde}}ﬂmﬂ%f[?r-ﬂaﬁb)atenbwt)’lsglfw fi%henﬁ'ﬁhéi ll%Fmof l-e

di met hyl a ef Oyl . eft@l- le 1, the
it e sompoiigianct- SRS 0N, Pt Bely n;*;?ffsﬁﬁ?‘zz‘@t Toror |
(3R*, 45, 5§zmeﬂnyl[am1m~érrﬁéﬂ1ﬁbbuﬂzr%ﬂ9| (N-met hyl - L- val i nami do) ]

- 3- net hoxy 5- et hyl heptanoic acid and 3-tert- butyI sul f anyl - N- phenet hyl - 3-
pyrroli & n-2- - Y} 2 RineiRir @iaiHeel R Exfalh the#fe MiapodGh2) obt&ined f6m1the0 ( 15H,

1 L% (oo Rt 0N AT 0 i 52 (41 '

3.92-4. 05 (vélihaoiitio)]43-nbethose5- @'Rilﬂnyﬂm@ptarﬁncgﬁaﬂalﬂb?’-(@'Hbutw)lsulﬁ@@lﬂéﬂph?n XIM'H)

HPLC- RT: 3..16 arrpl e 10 15
N{1-[(1- sé’é!“@@f‘&‘?r "S[BF?SP[@FZ(%d lydr oxy- et hyl sul f anyl ) - 2- phenet hyI car banoyl -
- thyl]- rroI|d|nI {-2- net hox 4oxo but met hyl - car,
-2yrrl:t hs?/ pr opyHINIIR @V&MH;&I@E 59-65et- 98/(1)—/55‘21?131)# &#%&éﬂiﬁ 504 %ﬂﬁ)# Li7 %ner

to Examy e o dsfsd (1L xR TROVN, S 0 bR IS GLE, 9IRS SHE OSSN 31 shy3.22-

CS??EL&%SQ e od o Gz i e e o G Y 120 7

3- (2- hydr oxysethhpips gl R BB/l 0 mid. (RHsoIENY! - 3- pyrrol i di n-2-yl - propi onam de.

.

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

Tn 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. S

'H NMR (270 MHz, CDCly): § 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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1H NMR (270 MHz, CDC13): S 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 HA)JandarPG0641, S),
3. 05(3H, WO o0l0BBE3H, s), 3.40- 3.92(6H, nm), 3.95-4.46( 2H PCWEPI2/07931
4.56-4.90(2H, m), 6.55(1H, brs), 7.08-7.39(5H, m, 25 7.92(1H, brs). LC Ms:
734 (M#), HPLG-RT: 2.70 min. 30 WD 03/ 088378 -47 Exanple 11 19 January
2006  PCTI EP02/§%79 f. cetic acid 2-{ 1- [ I-(4-{

[ 2-(2-di et hyl t hyl - butyryl am no) - 3-rnet hyl - butyryl]

- met hyl - am no} - 3- rnethoxy-5-rrethy| - hept anoyl ) -pyrrolidin-2-yl] -2-

phenet hyl car barfoytic atidh {3l #@r2-}2-dirhsthylemize-3 smethylabetyrldmainordrmethyk o
Exanple 1, t jon reaction
e 4 S*bhg@ﬁ rﬁétﬁ S %dmg@.]axf@ {4 tﬁﬁd?ﬁtgmty;])gﬁmamwﬁp@ |
val i nar ni d@Vg ﬂ@xﬁmy%ethﬂﬁﬂiapﬁlé éﬁt%,f acid and acetic acid 2-(2-

phenet hyl carbanoyl - 1 -pyrrolidin-2-yl-ethylsulfanyl) -ethyl ester. '"H NWR

(270 MHzs CDCl 3z sfinflarafanhe? & B@bhplén) , thd tid@cdmpdurPivas dBtaihedombhe. 31(1 OH,

15,63 Z(Hg)""’“gg‘%%ﬁea%t)“’n é&gﬁ(%-"f -43&51@5&‘%@ i ﬂéilflz@%*%‘% 'i’l%( 5

3. 95- 4. 40( Akdindriito) ¥3-mRethdky8B aitthyligptarpiddfd dhd zbcrem acid 20@- 7. 39( 5H, n')

|7_ (725 %H br %)enetli}%c NEamoy@l-&:W‘ﬂhAm— - l-eghylﬁll_fangl) e@h)me&er.]?S Exanpl e 12 3-[

[ 2- (2- Di met hyl am no- 3-rnet hyl - but yryl am -3-neth ryI - net hyl -
ami no} - 3- met ho?ﬁ«%ﬂQMﬂié&Mﬁﬁ 55;/12(2918% ﬁl)ngq]l*‘iS( 15 -

-Ei’aﬁf gyd Slﬂt éﬁgmﬂ ﬂlqy @mz@mcs)aétsoiz 6% In?g%y?(rmtteﬁeslm 12)$9. m.dzear 4788 rraapsr to
reaction of %)83?96@5;‘3 s}ségb%ﬂ,[smm&? {3‘ 0-8.99 r%o kﬁﬂghﬁ ‘ifﬁaﬁmﬁ 1520

val i nam do)ﬂs@gmﬁhm%(iﬂnﬁ%hyldsepﬁﬁﬂm ) AL79( 18 Brs). LC-MS: 776 (MH*), HPLC-

3- net hyl Sué%r} -pyrrolidin-2-yl- propionic acid tert-butyl ester. '"H NWR
270 0. 68-1. 20(18H, 1.20.1.42 (2H, 1.45(9H, s),

( %6 g ( m, ( m, ( )

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.

' NMR (270 MHz, CDCL): 8 0.68-1.20(18H, m), 1.20-1.42 (2H, m), 1.45(%H, s),
1.55-2.29(10H, m), 2.10(3H, 5), 2.30-2.58(3H, m), 2.96(6H], s), 3.01(3H, 5), 3.33(3H, 5),
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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. 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.

7.50( 1H, hwepszouseEsVs: 657 (MH), HPLC-RT: 3.10 min. 30 W& ;ﬁ -48
Exanpl e 13 19 January 2006 PCTI EP02/07931 3-[ 1-(4-{

- [ 2-(2- Di net hyl ami no- 3- net hyl - but yryl am nd$- 3- net hyl -butyryl] -nethyl -

am no) - 3- net hoxy- 5- pet hyl - hept anoyl ) - pyrrol i di n-2-yl]

-3- et hyl sul f adPMRSB onic acid in a sinilar manner to Exanple 1, the
title conpound was obtained fromthe 5 condensation reaction of

(3R*, 4S*, 55") - ZB-[IN(LI\I{ dL(rZeDinyéthﬂamaioyB—rﬁé‘thytéidwﬂylahuna] -Brmmethdelgtyryl]-methyl-

e R i 3’5@%@3@&%53@ %ﬁ%‘hﬁi‘ﬁﬁé&@i""%‘%’ﬁﬁi
M, 112140 (2H ;) 1552180104 m. 2 0L(3H s) . 2.20-2 66(3H .,
2.67-2. 84(6H, rinp siilaira@mer &) Exapap 312@@ tifle cempposndwagolyainedifrom the

3. 80- 4. 3% g_zz!?nd@%satlén fdcfor 81((%}#* 49;) 55*§ 49@6 N"dm@ethya:ﬂvﬁ g:ﬂeth}q -IR0(1H, brs).

Ec_sgg Bgt y|Vﬂhn¢mmﬁ(9-raetb2x>{ S@Ersgflﬁsntglaﬂlf a@@ Pmé?’ r{ﬂ%ﬁrlau v 3rrpyelifinetivly -

15 propionic acid. o
et hyl car banoyl ] - et hyl }-pyrrolidin-1-yl)-4-o0oxo-butyl]-nethyl-carbanoyl }-2-ne

t hyl propyl)-2- 0-3- et hyl n I i | to
Bmote 1 ne B EFR ARG YD 38R RS a0 ST 88 0.,
of (3R, 4S'mp395-2A1$ON; di)nROHFH; &); saam&(m,rmﬁ 12y67-2.84(6H, m), 3.01(3H, s),

3 et hy P u Ty S ks el 36 “S%’f’%ﬁ 49 Krop ), B3, 412722

- pr opi onamId@ 959(1 ri)zlz@NWﬁOIm@é)HPb fii 2(53+mmt J 6.59 Hz),
0.85-1.19(15H, m, 1.20-1.42 (2H n), 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, r’r), 3 80-4.25(4H, n), 4.53-4.81(2H, n), 7.12(IH brs),
- 7.32(2H, d, J= 7.79(2H, d, J=7.92 Hz), 7.65-7.82(3H m). LC Ms:

783 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): § 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, J=7.92 Hz), 7.65-7.82(3H, m). LC-MS: 783
25 (MH"), HPLC-RT: 2.42 min.
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- val i nani do) ] - 3- %NMB(WQME@ ﬁbbtﬁéh%]i(

2 30( 10, 07809 3e08) 3303

25 (MH}), HPLG-RT: 2.42 min. 30 19 January 2006 WD 03/ 008378

PCT/ EP02/ 07931 -49 Exanple 15 N-(1-{ [ 19 January 2006

1- sec- But Wo es/00257¢ 2- [ 2- (4- hydr oxy- phenyl) et hyl car bam)yl] PCI/EP02/07931

met hyl sul fanyl - ethyl }-pyrrolidin- -yI - 2- met hoxy- 4- oxo -butyl]

- met hyl -car banoyl } -2- nethyl -propyl ) - irmet hyl am no- 3 - net hyl - butyram de

51Inasimlar 1%0 Exanple 1, the t|tIe conpound was obtained from
the.  condensation reaction of (3R¢,4S*, 55*)-4-

[N, N-di net hyl - L- val thyl -L- val inam do)] - 3- net hoxy- 5-net hyl hept anoi ¢
acid and N-[2- (M=(& ﬁl@sswabﬁgﬂzjﬂe[@ﬁwl]Ydm phen}'l) ethylcarbamoyl]-1-

met hyl sul f L QRARL, Miltoapdo 3 ): S
0. 81( 3H, taﬂﬂéh%' u}%ym 11%&%:5?1% r 534 Oxbw%ﬁ %E%H , &

1.59- 2. 33(| hY]n?fo @%?thlél mIno- 30 %hg)di(‘ﬁﬂaﬂwe 2. 60- 2. 82(2H m,
2.98(6H, s), 3.07(3H, s), 3.23(3H, s), 3.30-3.70(4H, m), 3.70-4.32(4H, m,
4.57-4.83(2H, nina sonlla(Akhnerdo Edafiple, ﬁié):xﬂe?oﬂ@bﬂlhﬁv\ﬁs 6Dtainéd Bbg2the d, J=857

, 7. I
N1 (1t g RERR A LA el Re b SR ey ) - 1
met hyl sul f avejinamidoy]-p- mpypxjoﬁﬂﬂethylhepth@eldamian&N—W-Ié} hedﬂow—phar)tbhﬁhyll]is—

| - 2- et hyl - di Jhvt. A1 N ML-butyramde In a. simlar manner
to Exanple @%@l?ﬁgl}ﬁﬁ%t ?ﬁ%mounﬂ%&%gﬁ@ﬁéd fromthe 20 condensation

reaction of (3R:,4S*, 5S%) N N- di et th algigl §I‘\3|-8rge} PIB/(IIBPLI ), 1.20-1.42
m),
N- et hylie 3- (7L, ky)l $.593y10H-mphe ngm,»s 23300%0((3&4 eh)nzaoad 82!@219,0&19),'1698(6@ s), H

%%GH '311?@ - 433084, x3), f%'% 1‘%&1@% 1),8.75(2H,

3. 10- 3. 88( 4dlj=8p7 Ha}, 70061H 3bis), )01 (FH 9548 40H2K7.30} 8. 6@K2H7m<9 Ba-(2851,720) ,
6. 99- 7. 38( 5™ wpf O8¢Uko RiS) - LG M1 718 (MH+), HPLCRT: 2.92 min. 30

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): § 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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© 19 January 2006 WO 03/008378 PCT/ EP02/07931 -50 Exanple 17 N-{ 1- [ (4-{2-

[ 3- (4- Benzhydryl - pi perazi n-1-yl ) -1 - net hyl sul f anyl - 3- oxo- pq QORML 200

pyrrolidi Ryd o3bdssls- SEC- but yl - 2- met hoxy- 4- oxo- butyl ) - met hyl'p&pg

- -2-methyl - propyl }-2-di nmet hyl am no- 3- net hyl - buyyranm de 5 In a S|n1 ar

manner- to Exanple 1, the title conpound w#s obtai ned fron1the condensati on

-reaction of (3FE 45# 5S*)-4-[ N, N-di net hyl - L-val yl - ( N- net hyl -

val i nam do)] - 3- 2975 met hyl heptanoit acid and 1- (4-b

enzhydryl-pipera2|n 1-yi)-3- nethyl sul fanyl -3-pyrrolidin-2-yl-propan-|-one.
"H NMR (270 MHzN-GOGa3p- 334%@&11}&3@%1@%111@- 1)}1-2Rthylstifagy243-ox9-propyldd 10

2. 20( 10H, 9(,3 5(3H, 7 5 02( 6H,
5%, 16 atPTRIER Ty e bipt hedB kg ol ca%baé%%ﬁu ﬁ%stﬁ (
7.30-7. 48(6ptopm)} ;2-@ins@hjlamit(os Bt methyl- mxty-rawsde 835 (MH}), HPLC-RT: 2.57 min.
Exanmple 18 15 N-(1-{

[
1- sec- Butyl - 4- (& 4 dudildr fn?anﬂé&% ¥m§ﬂqn:i;1ﬁaeté% a@@%blaxéedrﬂ%rﬂ Yhes

ul fanyl - et hyl } -pyrrolldln- - - 0 - 0X0- but I-carbanDyI}
-2- methyl Ccrﬂd@awrpnzewlﬁw Rarﬁsnés@ &iﬁeﬁhyk&m%’g “Ilnﬁtﬁi “Kinilar

manner to Exaieiedd)) -3Lhﬁ I5eme doivasidaidal- (Eblrizh pdbyl-pperagRnrgnsat i on
" reaction of- %g? %S g:g?SN N-g?ﬁg?hol-L val I??N-#e?ﬂylﬁ%wgo £90
val i nani do) J* 3%%4ﬁ6&"8 i4ﬁﬂzﬁéd?gfﬂﬂ""°381d and N- [2-
(2- hydr oxy- phen )- ethyl] -3-
met hyl sul f anyl - WR&BTMQCW&r&@BMd@(I&H thH1ROR 4220, Mz 1.58DC13) : b

1 56. 2. &%ﬂﬁgfﬁa G G520 28 Bhiady 4 Wttt 20, éﬁ
2.97(6H, s)3 343617 6 B3H;555 02(2H3@()35~p9 §)26(1:§i>3n%§ 39114846 jn)> B5&7 74(4E )L

4. 57- 4. 88( 2iks: 855 (VS HOLBRISE 8 miA) . 6.55-7.17(4H, m. LG M5 720 (M
HPLG-RT: 2.67 min. 30719 January 2006 WO 03/008378 PCT/ EP02/ 07931 51

Example 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-
o 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): 8 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, 5), 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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Exanple 19 N-(1-{ [ 1-sec-Butyl-4-(2-{2-
[ 2- (3- hydr oxy- phenyl) - et hyl car banoyl ] - 1- 19 January 2006
met hyl sul ve@gs/oessy| } - -pyrrolidin- | -yl)-2-nethoxy'-4- oxonmfa%z]m?%l
- -met hyl - car banoyl ]-2- nethyl -propyl)-2-di net hyl am no- 3- net hyl - butyranmi de 5
In a simlar manner to Exanpl e 1, the titile conpound was obtained fromthe
condensati on reacti 8f (3R*,45*,55%)-4-[N, N-di met hyl - L-val yl - (N- et hyl - L-
val.i nam do)] - 3- %y< 5- met hyl hept anoi ¢ acid and :
N[ 2-(3- hydr oxy- phenyl )-ethyl ]-3- nethyl sul fanyl -3

-pyrrolidin-2- yN-@r{pisenBatytid-(2-{2- [IMR-IiRIFechplenyDBEh3yarb8noylB1¢ 3H, t,
J=6.59 Hz), 1. n,
2 0a(an, &) gibpiAtaopiigdh ddholly il g Grrbi -
3.09(3H, s)metybptan])-syimethylamdngS(mpthyhjutymnside 4. 28(2H, n), 4.35-4.88(2H,
m, 6.50-7.21(4H, n), 7.78(1H brs). LC-Ms: 720 (M+), HPLC-RT: 2.58 min.
Exanpl e 20 15 Ny, sm‘nlar manner to Example 1, the title comp ound was obtained from the

iL 1[ (3| %2 | 2cc$n %Qsza ion reaei\:ﬁg;[l (gR%%IS % ~4’)[NJT\-T rgelme%ylsf IaPYll\T-I%E: ]l pyrrolidin

1-sec-butyl vﬂmﬁﬁﬁ@*&ﬁ- ﬁieﬂﬂ@&y—bwhﬁﬂh)yﬂﬁptah&ic-aﬁﬂrabdﬂ@-ﬂ 13-Bydrtdpphepyldesty}]- 2
di met hyl am no- w&twgl -but I n_a si | ar manner to Exanple 1, he
title conpoﬁ]ﬁ %/5 ta?’ﬁé trﬁgploggﬁ hsat.i on reacti on of

(3R* 4S*, 55%) 4[N|\|—d|rrethI-L val (N-nethyl -L 20

val i nam do)] 3-%%&2@&@@%& 61((3I'ht,|166éﬂé1{2),0 87-1.20(15H, m), 1.20-1.40

R S 16 S T4 e
WA 40 %EﬂGHaf):i’*i@(ﬁli szla(mﬁ ) 34D 3G8(4H mp 794342 m@(%ﬁﬁ 488(2H, -

2.75- 2. 89( 24, 6’730 72188( 6k 757)3(1H3>r96f,@f1143~9?2,0§§1 (ﬁb'LCSRT BsPdirft- 09(5H, m,
4.13-4.56(3H, ), 4 56-4.8 85 25 m, 7.81(IH brs).

LC-Ms: 794 (M—I+) HPLC- RT: 3 43 mn. 30 19 January 2006 WO 03/ 008378
PCTI EPO2/ 07931 -52 Exanple 21 N-{ 1- [ (1-sec-Butyl-2-nethoxy-4-{2-]

| - met hyl sul f anyl - 2- ( 2- phenyl - cycl opr opyl car banoyl ) - et hyl ]
-pyrrolidin-1- yEjadple26- but yl ) - met hyl - car banoyl ] - 2-

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.

~ TH 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, 5), 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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met hyl - propyl } - 2- di met hyl am no-3-net hyl -butyram de 5 In a simlar nmanner to
_Exanple 1, the title conpound was obtained fromthe cong -PBageeact i on
of (3R*, 4go @modszs4- [N N-di methyl -L-val yl-(N-nethyl-L- 2%%%3%2979365

val i nar ai do) | - 3- met hoxy- 5- net hyl hept anoi ¢ acid and

- 3-net hyl sul fanyl - N- (2- phenyl - cycl opr opysp-3-pyrrolidin-2-yl-propi onam de.
"H NWR (270 MHz, CDC13): S 0.50-1.18(18H, nm,1.18-1.45 (2H, m, -

155- 2. 31(10H, Ememgle2D 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,  H.{1§(BEec/BAYLAhethbry-4-{88{ Hhbthfifanyl-2-C2 WheniI16 (M),

HPLC- RT: 2. 90, m n. Ig&zigpl g) ZtE 135 . g b

N-{ 1- [ ( 1- sed<lerrapylathamqyd- el groliding}- hehosaburBams i <absmerlPsul £ any! -
et hyl ] - pyrmedhypiopyl}-2rHimadhylenbox§-rdethycnitprapide net hyl - car banoyl ]

-2-net hyl - propyl }-2- di net hyl am no-3-nethyl -butyram de In a simlar manner

to Exa e 1, L | o | [Mely
eact Lonb ot ( ari bl SRRy RABE 18 HBEOubhOM s ob GRRATERAL
val i nami do)qondensatipoxgactomef r*,léé’pﬁ&"a&—H%ébdm@hsd-bvalyl-(N-meﬂl}fl-L-
N-(4-tert- v o= 1) &R 1 2 kel - b m de.
M R (278‘Hll Mﬁé%ﬁ%l?‘ﬁ%x%s%%fﬂ%éﬁk aﬁ‘)i ?ﬂ‘ﬂlsg{é%tgylgﬁl ( lzﬁl,o(zgg?éﬂ??so( 9H,
s), 2.09( 3wclogsopyD-2pymrohdingiyl-paopionagidsH ' s), 3.01(3H, s), 3.31(3H, s),
3.33-4.18(3H, n), 4.19-4.60(3H, 1), 4.64-4.83(2H, ), 6.63(1H, brs),
7.23(2H, . d, J=8RSMiz|270 MB4(CHII:0,5 R50-138(13H, i) 1.18-156((CH, nf)y ¥5-2.31C1088;

a8 Moy bf'ngiﬁ}%iléiﬁ%}-g‘fg?bffm%%1715?{354’5?(5%4, 29%07 (¥, H3598838), 332031, 5),

[ 2- (2- Benzy3.35Abagd)Im), 4110t44A(3H), fdyd/50-¢ BRI, m)p .88 1 AURH, n)yA.§8(1H, lene -
but yl - 2- net : t |.-carb 1) - 2- et hyl - |

- g%i met %%ﬂh%z}égi(%ﬁﬁﬁﬁﬁﬁfgn%ﬁﬁ@” ﬁrrgySi) m | gre m};nngiogg ]Exarrpl e 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 22

15 N-{1-[(1-sec-Butyl-4-{2-[2-(4-tert-butyl-benzylcarbamoyl)-1-methylsulfanyl-ethyi]-
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%,558%)-4-[N,N-dimethyl-L-valyl-(N-methyl-L-
e 20 valinamido)]-3-methoxy-5-methylheptanoic acid and N-{4-tert-butyl-benzyl)-3-
- methylsulfanyl-3-pyrrolidin-2-yl-propionamide.

. 'H NMR (270 MHz, CDCls): 8 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, 4, J=8.25 Hz), 7.34(2H, d,
- 25 ]=8.25Hz), 7.56(1H, brs). LC-MS: 746 (MH"), HPLC-RT: 3.41 min.
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|

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

N-benzyl - 3- et hyl sul fanyl - 3- pyrrolidin-2-yl-propi onam deig JathddvRo¢70 MHz,
CDC13): S WO0334048329( 18H, nm), 1.20-1.39 (2H, n), 1.45 10 2. ptCE®oko7o8) ,
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, m), 4.18-4.62(3H, m, 4.62-4. 83(§fH n') 6. 79(1H, brs),
7.02-7.39(5H, 7 (1H, brs). LCMs: 690 (MH), HPLC-RT: 2.76 mn.
Exanpl e 24 15 rl&%“"mpl%

1-[(4-{2-[2- (N -Benz drazi nocar bonyl ) - 1- et hyl gul f anyl - et hyl ] -pyrrol i di
n- 1-yl}-1I-sec- bl:{%r(i)-flziz’ré Bcrwlcasb@nmybmmthyls:dfahyl-etbﬂﬂﬂarmiiﬂgn 1-yl}-1-sec-

'E (2) gta%: ep?QB'YJ%mt@?:Ltoﬁ'}é 'lie&ﬁﬂ) qﬁ\l%.tg (0] t al ne}gy?r Omﬂirlgxob{é% %}I@%{?}%@er

reaction of Met-bytrramed 9 o [N N-di met hyl - L-val yl - (N- et hyl - L 20
val i nam do) ] - 3- net hoxy- 5- net hyl hept anoi ¢ aci d and

3- et hyl sul f anyln &mﬂ&%&ﬂ&m@m&h@@r QR B EorAsd ﬁﬂv&s%ﬁﬁﬁédﬁ&ﬂ&ﬁ@' de. "H

0210 0 G i s B N

s), 3.05( 3Hva1m)anud6) 22 (thoxs) 5- n&ﬂeﬂhe@tam(&dxd ad NbeBoyl4- ﬂﬁﬂﬁ/ldulfﬁlﬂyl-?:—

4.51-4.78(2 47 . LG 25 MS: 705 (MH+), HPLC-RT: 2.52
mn. 30 19 nuary Zzglg%‘yp\‘/ﬁf){aﬁ‘??%oss?s PCT/ EP02/ 07931 -54 Exanple 25 N [ 1-

({ 1-sec-Butyl-2-nethoxy-4-o0x0-4- [2- (2-phenethyl carbanmoyl - |-

phenet hyl sul f any NSYIRy(2YO MHz, §10Gl)nd 9-5011120(18H, m), 1.20-1.39 (2H, m), 1.45-
- but yl } - jget bxh?@ﬂr %ﬂ@b‘s 3}? sﬁﬂatshyiz 6@({3910}&1)]2 36(]6H s), 3. 02(3H s), 3, 30(3H $),333- .

di et hyl am no- 1'e:T the ™

s LB AT el Pt kD o 0GHTS ok 7007 SHAE 1)
(3R*, 45*, 557 p2diH, BrdY: DS hedo-(MATB|, WIPLCNRTYEL Teyhid. -

val i nam do)] 3- net hoxy- 5- net hyl hept anoi ¢ acid and
N- phenet hyl - 3- phenet hyl sul fanyl -3- pyrrolidin-2-yl-propionam de. 'H NWR

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

Example 24

.15 N-{1-[(4-{2-[2-(N’-Benzyl-hydrazinocarbonyl)-1-methyl$alfanyl-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-methylbeptanoic acid and 3-methylsulfanyl-3-pyrrolidin-2-yl- ;
propionic acid N'-benzyl-hydrazide. S

"H NMR (270 MHz, CDs0OD): § 0.76(3H, t, }=7.02 Hz), 0.82-1.10(15H, m), 1.15-
142 (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, 5),
- 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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10 (14H, m), 2.72 - 2.82 (4H, ), 2.95 (6H, s), 3.01 (3H s), 3.22 (3H s),

3.26 - 3.63 (4H, m, 3.70 - 3.82 (1H, n), 4.03 (1H, brs),;ok Bbs DT S) |
4.73 (2H, vt 63008841 (1H, brs), 7.14 - 7.30 (10H, ), 7.6%1 02%:, .

LC-Ms: 794 (WMH), HPLC-RT: 3.25 min. Exanple 26 15

N-[1-({4-[2-(1-A lylsul fanyl-2-phenethyl ecar-banoyl -ethyl)-pyrrolidin-l-yl]-1
-sec- butyl - 2-net hoxy-4-oxo-butyl} -nethyl-carbanoyl)-2-nethyl -propyl]

- 2-di net hyl am nEx%DPlﬁéﬁhyl -butyramide In a simlar nmanner to Exanple 1, the
title conpound was obtained fromthe condensation reaction of

(3R*, 4S*,5S%) -N:=[1lM Ne@i'Bif@;ﬁlb_yﬂne&mahydxo-é-mt_.éﬂ%géﬁemﬂca%&moyl-1-
=4

| i nam do) - 3- met hoxy-5-net hyl hept
Bl 1yl sl TSR AL BY R T - ety stbaman) demetbyl-Rigrvl 270
MHz, CDQl 3)dinftiyldfino-1-midhyl IRithramide 1. 22 - 1.34 (2H, ), 1.66 - 2.53
(14H, 1), 2.83 (2H t, j = 7.9 Hz), 2.95 (6H, s), 3.01 (3H, s), 3.30 (3H

S 03 (100 d. megimilafhanderds Bapt d, bt Rongbufd o Bhralnsairagn fic” 1)
6.58 (1H, brondpnsariongeactipn of (RSMS* 45*)-F[BN{dirpthple Evalyl-ONNBethyl730 (M),
. HPLC-RT: 2. i 0. 148 ) EP - 0B

Ecaple 27 NP PO RS el O I it SRy

1- net hyl suIHHFP}IdH? ¢ '-H??Plioaﬁlﬁlfé- yl - ethyl carbanoyl) - et hyl ]
-pyrrolidin-1-yl]-4-o0xo-butyl)-nmethyl-carbanoyl] -2-nethyl-

pr opy: ] - 2- di met'pyNaR (Br03viER] @Dbiaf)iﬁof.sm%f@s}l{,rm | 15191 1,85 (ARBRIALN.7HQ 2,50
of (R 14188 o FAC B i 28 (Rl S0 By P22 SRR 598 (), ©"
val i nani do)3-2(8- BsL by s, 4183 (i, fbegs 420(1H,das)l4a8 RH, brs), 6.41 (1H, brs), 7.14 -
PH AR (270 THRorb 7B Siab LE ystishi T HMIGRE S38dil! - DLOPL M 86
.- 2.25 10 (5H ), 2.05 (3H, s), 2.91 - 3.0 (2H m), 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 (MH), HPLC- RT:

' ' Example 26

. 15 N-[1-({4-[2-(1-Allylsulfanyl-2-phenethylcarbamoyl-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 compouhd was obtfained 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-allylsulfanyl-N-phenethyl-3-
pyrrolidin-2-yl-propionamide.

_ '"H NMR (270 MHz, CDCls): 8 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, 4, ] = 9.6 Hz), 5.10 (1H, d, ] =
25 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.
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2.01 mn. Exanple 28. 15 N (1-{

[4-(2-{2-[(Benzot hi azol - 2-yl net hyI) ca. rbam)yl] 1- met hyl Swfaﬁﬁéﬁ,gggé’lyu
pyrrol i di nwb-0lops3is sec- but yl - 2- met hoxy- 4- oxo- but yl ] PCT/EP02/07931

- met hyl - car banoyl | - 2- net hyl - propyl ) - 2-di net hyl am no- 3- et hyl - but yram de in
a simlar manner to Exanple 1, the title- é%'rrpound was obtained fromthe
condensati on I’e%tl o? (3R ,45* 55*)-4-[ N, N~di net hyl - L-val yl - ( N- net hyl -

20 val i nani do) ] xy-5-met hyl hept anoi ¢ acid and

N- benzoot hi azol - 2-yl et hyl - 3- net hyl sul fanyl -3

- pyrrolidin- 2- yIN-HI-¢{i-sadiitye?-niethddyR- {2 o mivtieylsullDGA 2y (2- gyriidid4t-yl- 1. 14 (18H,

(511 2. gﬁ%ﬁﬁﬁ% Dt ol Dyt b Bheyelchyl Moo -t 7
(1H, m . 3. Seopyls2-gimethylamipo-3amedyl-bwiyramidy, 4.78 - 4.92 (4H, ), 7.34 --
25 7.51 (2H, n), 7.82 - 8.00 (2H, n). LC—NB 747 (M), HPLC-RT: 2.73 m'n.

30 WO 031008378 In 2 Sinfiled iR el BAmA Uahy i EO&Snpstall Ve A4 8B oM the 1-

| (etl hi?ga? g;yl %S‘ nng%tit‘]ﬂ% %éa %{H‘?fé%%?d%ﬁ's 5115}23//&# If\@ﬁleﬂiﬂ ?rr‘jaiﬂégﬁ%%avgﬁbamyl]

- 2- et hyl - }vlalﬁlmj:lu}:leﬂ iimmlﬁchylfam laeplﬁﬁiolftya{c:d)aﬂdy'a’ aretigdsubfahyl-¥-(3ipyridi-4-yl-
manner to E>é £ éﬁf E@L’D ItIe co nd was obtained fromthe condensation
reaction of ?‘3@* z )*: {Hﬁf@ ?hyl L-val yl - (N-net hyl - L-

val i nam do)] - 3- get hoxy 5-net hyl heptanoi ¢ aci d and

3- met hyl sul f any THNMRA(280 Mz CDGb): 382 - 1.10 (18H, m), 1.23 - 1.48 (2H m), 1 86225

(2-thi Opﬂﬁn(%{"%ﬁ%%tdy (3k1 IQIQ rwt m 1i49i>4t\6¥1(s§7300é\ogﬁ(

--1.13 (18H 14H, % ?
s), 2. 9(7 (6 Hpmn )47%(265b(% 7%§2H 918Z%(2H§v)rs) BCAdS:705 (MH9, (‘IEI—CH‘# 4 18

- 4.32 (1H, 210t . mih. 66 - 480(2H m, 6.68 (1H brs), 6.83 - 6.88 (1H, :
6.91- 6.94 (1H, m, 7.13 - 7.15 (1H, m, 7.56 (1H, brs). LCMs: 710 (M—|{)
HPLC-RT: 2.74 min. Exanple 30

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

'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, 5), 2.32 — 2.75 {5H, m), 2.94 (6H, brs), 3.33 (3H, 5), 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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15 N-{1-[(1-sec-Butyl-2-nethoxy-4-{2-[1-nmethyl sul fanyl - 2- (2-pyri di n-3-yl -
et hyl carbanoyl) -ethyl] -pyrrolidin- | -yl}-4-oxo-butyl)-wethyl-sgigeamyl ]
- 2- met hy | woPysRieyszs - 2- di met hyl am no- 3- et hyl - but yr am de In@ﬁﬂ%‘gﬁﬁgl manner
to Exanple 1, the title conpound was obtained fromthe condensation
reaction of (3Rv,4S*,55%)-4-[N Ndinethyse-L-valyl-(Nnethyl-L 20

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

3- et hyl sul f angkannpleZ9yri di n-3-yl - et hyl) - 3- pyrrol i di n-2-yl -propi onani de.
1H NMR (270 MHz, CDCI3): S 0.82 - 1.11 (18H, m, 1.20 - 1.40 (2H, m, 1.85

- 2.56 (12H, M. -?( %C(B%l}i#zﬁ% o?;y 2([@Hneﬁa)ylsu@ar§z@-2 (23th@c2p1{eaf1- lm) 3 08

3H s), 3.
51. 80 ()2H ﬁiinC?f Moy betg %’n?’“fﬁ’é "é%thﬁ%‘: d ﬂnf)ﬁfz %e‘%l‘il‘( 1H
brs). LC Mproph@52-didibihy lalﬂlﬂ;&aaiseth ¢l-B@tynirnide 30 WO 03/ 008378 57 Exanpl e 31

19 January 2006 PCT/EP02/07931 N-{ 1- [ (1-sec-Butyl-2-nmethoxy-4-[2- [

e T T an s B B Bl £ VARSIl Bl rom the

-pyrrolidin-1
propy| } - 2- @pnddnisaticantiendtic- ofém*ytis-*kﬁ&‘y&dhmgh@ethyl & @%(K&meﬂwhher to

Exarrpl el sl tion
TS e SRS b s s i

- 3- et hoxybgimlﬁgh%%ﬁfhﬁ@mi&@?’&néﬁﬁies met hyl sul f anyl - N- (2 pyridin-2-yl -
et hyl) - 3- pyrrolldln 2-yl - propi onami de. 'H NMR (270 MHz, CDC13): 8 0.81 -

1.09 (18H, , IH2QVIR- 276 MH 2 IBDan): § 8.780 1132188, mdO1. zazm 33n2H, i) 97.8% 3BL58S) ,

o 'n;m?’ﬁﬁ@i(r'éﬁ’z Ogr@%os)ﬁ?zif?%ﬁr%%?@@ I R 73k 41

8.03 (IH, bnsz)z (I8 nd44.66H4. Bﬁ)r(QH, 1, 68 (IHibri)y 6$3 —I6GSNBH, MSG.QM—IG.%,(IH,
HPLC- RT: 2, 1 :
4-(2-{1-nmet g%lnfTIa%@?g- (pyr | I}ll n%r%) L¢ P[{%“hyl ) I\ﬁg{gyggfnd??h??{ﬁﬁ}

-pyrrolidin-1-yl)-4-o0xo-butyl - met hyI car banoyl } - 2- et hyl - propyl ) - 2-
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-methylheptanocic acid and 3-methylsulfanyl-N-(2-pyridin-3-yl-
ethyl)-3-pyrrolidin-2-yl-propionamide.

| 'HNMR (270 MHz, CDCl;): § 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, ), 340 -
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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di met hyl am no- 3-net hyl -butyram de In a . simlar manner to Exanple 1, the
‘title conpound was obtained fromthe condensation reacti@yabary2006

(3R*, 4S*, 3@ p3/d08378N, N~- di net hyl - L-val yl - (N-net hyl -L 20 PCT/EP02/07931

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

3-nmet hyl sul fanyl - N-pyri di n-4- yl met hyl - 3=¥yrrolidin-2-yl - propi onami de. 1H
NVR (270 MHz, a%‘lﬁ} 3p 0.82 - 1.40 (20H, m, 1.73 - 2.27 (7H, m, 2.12
(3H, s) 2.35 - fS 2. 96 (6H brs), 3 08 (3H s) 3 33 (3H, s),
3.42 - 4.06 (611, nﬂ{) 4.30 1H brs), 4.42 - 4.57 (1 , 4.62 - 4. 88
(3H, m, 7. 88 (Iiﬂil :t—g;c—BgtyB@-r(l@hpxybH; [ltr@ﬂvﬂsulfaml-%ézp(ymn $-¥-HPLC- RT

2.00 mn. YA gﬁ,mm@,,@_L Qi3 ns .lﬁa@nﬁle 33
N(1-{ [1- sec Eig h‘%‘ %Ij t}% 2 3%’?&?@01%3@65??@& hyl carylt{_;]gnoyl] 1-

met hyl sul f aPFPPYIe¥ ?IF@IOF methylyuyremige: hoxy- 4- oxo- but yl ] - met hyl - car bam
oyl }-2- nethyl-propyl)-2-dinethylam . no-3-nethyl-butyramde 5 In a simlar
manner te anmlneisi-rnllhﬂ”lQaﬁiizér|t@E @0 Nhe\bills cOB hﬁ@dra& wﬁaiﬁeﬁtfmncﬂﬁdensati on -
reaction o R, 4S5* 5S%) -4z LN, N- -1-

val i nani do){% e’r‘fé?ﬁ%%ifcgg?@f({?yl %Lép%ﬁo‘?@\@tfi gﬁ}ﬁl #ﬂ- l?g‘? thﬁ'lldazol 4-yl)
-ethyl] -3- vahnalh;doélforaeb}ubxﬁSﬂwth}dhepztamlﬁag&ﬁapd 8pmethalyitkdemyl- N-l(Z\pﬁubﬁ-?l)ylM—lz
DIVISOd6) 8 4 5 13 5 --1. 28(2H m, 1.63 - 10 1.88 (7H,
n, 1.95 (3‘159“?? é@%ﬁé@?@oé ;ﬁn]n% 2 77 (6H s), 3 01 (3H, s), 3.21

3H, s), 3.23 -, 4121{_‘ nh % n} 426 1H, brs)8.06 (1H,
rs), 8.92 - 8 BONM 27R)M 2.G @Cls msmw 18H,38),(129,- b0 &F, Ve~ 27

NM4}1) :IIE’L G153, md ﬁmaH sk Ezﬂé) 300I (6H, s ),30|7 (3H, 5), 3.29 (31—1 s), 3.36 — -

){ e'E £y| ]Se30843&&%/ m), mxgrs), 4{7% I]-'I gx% SUH grs)j 7§9 {1 br%oé Obz(l\i-![ (i)rs), amoy

- pyrrolidi re.34 i, bés)p%68s DLH Wrg)- netmsﬂmqm’fwﬂmmmmmr opyl } - 2-
di met hyl am no-3 -nethyl-butyramde 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- et hyl -

(
b
(

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 Examaple 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. . :\_2:

_ 'H NMR (270 MHz, CDCls): 8 0.82 — 1.40 (20H, m), 1.73 — 2.27 (7H, m), 2.12 (3H,
©8),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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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 oy 2006 NVR

(270 MHz, wpaays37s8 0.79 - 1.12 (18H, m), 1.20 - 1.50 (2H, pdivEP ,065)31- 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, n') 4.01 (1H, brs), 4.38 (1H 5Brs), 4.67 -4.78 (2H, m, 7.07

(1H, brs), %ﬁé #gs), 7.65 (1H, 25 brs), 8.62 (1H, brs). LC Ms: 683

(M), HPLC—RT 30 19 January 2006 WD 03/008378 PCTI EP02/ 07931

-59 Exanple 35 N { 1- [ (1-sec-Butyl-2-nethoxy-4-{2- [ 1-nethylsulfanyl-2-

(napht hal en- 2- NH(tdtbsavelrtyl-£4 22 2- (3H-imidazol-4-yl)-ethylcarbamoyl}-1-

-pyrrolidi | 5. R )

2" i et hyl Q?nétﬁﬁl%%lfaﬁlz?ﬁ@v%%&m&‘w PR ko b Rk Slbol 2

title corrpdﬁ?thh@F@PﬂB‘(?a ?Iémot—’h@le deeon reaction of

(3R*, 45*,55%)-4-1 N, N-di met hyl - L-val yl - (N-net hyl -

| \éal i Pﬁr lns df)]g] anaﬁﬁzﬁ@m{xﬁnlﬁwﬂdﬂﬂﬂé anak ﬁﬂétl@d)% amiwas obtained from t(Ijle H R
nme y sul fa na a v p i p e.

(270 Mz éﬁe%f) “20‘10&9%04 z%%i%w&o Sk %% l(é‘gEP %ﬁﬁrﬂz 17 (3H,

10 s), 2! 78;a11;3d:imds) 3—2nétﬁo;(y3$4me3hylhe33t%1(a?’drda1$c}N RB- B3 -imitlafd-4-Metif]-34. 42

(1H, br s), Al 7. 75 m, 8.33 (1H, brs), 8.93 (1H,

brs). LC Néné]?’%‘ﬂf%ﬁr? bp"fs—i)ﬁlé‘“é#}r pebp{dhalrfd. Exanpl e 36 15

N-[1-({1- sec-Byt), .| -4-[ 2cc|ohex|carbarm|-| met hyl sul f anyl -et hyl ) -
pyrrolidin- |- NMR(Z?O Z,DMSO d6): 00.74~1.01 (18H, m), 1.25—-1.28 (2H, m), 1.63 —

- 2- met hgxy 14355{23 %tyFk(mtém 95@2@31@%'&1) %m%?vky,@fo@rwﬂ{&,izl (3H, s),t3h23

di et hyI am no

title tonpoUhl e L a6 Gl s 57 .08 (TH ), 3,50

(3R*, 4S*, 5$1M; Brs|,NaNsdit FEbIw| EC-MSIsph (N BTAKE-RT: 206min.

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

- N-cycl ohexyl - 3- net hyl sul fanyl -3- pyrrolidin-2-yl-propi onam de. 'H NVR (270
MHz, CDC13): 8 0.82 - 1.33 (20H, nm), 1.60 - 2.00 (15H m, 2.10 (3H,

Exarple 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}-z-
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, CDCl;): 6 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 (14,
25 brs), 8.62 (1H, brs). LC-MS: 683 (MH*), HPLC-RT: 2.67 min.
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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 b $dhuark-2066( 1H,
brs). LC M® oB@2368MK), HPLC-RT: 25 2.85 min. 30 19 Januaryceedior®y

03/ 008378 PCT/ EP02/ 07931 -60 Exanmple 37 N[ 1-({ 1-sec-Butyl-4- [2-(2-{

[ 2- (3, 4-di net hoxy- phenyl ) - et hyl ] - met hyl - ¢&@-banoyl } -

1- met hyl sul f any] - et rlyl % pyrrolidin-1-yl]

- 2-.met hoxy- 4- oxb* - met hyl - car banoyl ) -. 2- net hyl -propyl | -2-

di et hyl am no- 3-net hyl -butyramde 5 In a simlar manner to Exanple 1, the
title conpound MWeld- [G!bisad—Bﬁdrl—fZFmﬁlbhﬁér-{Q([ﬂldﬁét&?ltsﬂﬁﬂyl’-éé(ﬁh@hthal@ﬁ -2-

o R S B xsmon 3 et s

N-[ 2- (3, 4- de-wimbibylpaphedymythy myfdmlde .
- N- net hyl - 3- net hyl sul f anyl - 3- pyrrol i di n-2-yl-propi onam de. "H.NWVR (270 Mz,

CDC13): $ 0.81 Jn a]mﬂ-ﬂial(ﬂ-éhh Bl“e llth%qltfe%H Ip’&md%a@%b ?ne%‘l*f)or&ﬁle(ﬂ" m,
2.10 (3H s), e br rs). 3,07
(3H, s), 3. @Pdesﬁtlog)reacgoae CBR’I 5{5’@# N)N dgnsthyl bvalyl-(Wrmethghl- 4 31 (111,
m, 4.73 (Zrdlinkmido)] 3%@@103(}’-@ fdth 1}13 8ic hcid And B- fnditlylshlfsayl-N-Gaphehaléd 3-
(MH -), Hpbng 815 N (1-{ [1-2ec-Butyl -4 (2-12-

[2 (3 4- di et Wzlbcﬁﬂﬁyﬂ)?r«??’r%?ﬁ ebam)yl] -1- net hyl sul fanyl -et hyl }
-pyrrolidin-1- yI) 2- met hoxy- 4- oxo- butyl] -nmethyl -carbanoyl ] - 2-

met hyl - propyl ) - M(MIMHznﬁDB)ly)B&mm — bSOV @] w 1195 -22.43 (IAHRm)yannésH; o

Exanpl e for t r ti on
of (R0 4 fiﬁ At A GG - gd ?hﬁv FEEERET, wEAction
val i nami do)prsB7r8t-hoxy (B me) ﬁgﬁﬁlﬁbﬂt bnsb|8c93a(é buhd- -MS: 726 (MH"), HPLC-RT: '
N-[2- (3, 4- di pehoxy-phenyl) - ethyl]
-3-net hyl sul fanyl - 3-pyrrolidin-2-yl-propionamde. 'H NVR (270 WHz, CDCl 3):
~S0.78 - 1.15 (18H m,1.20 - 1.40 (2H, m, 1.62 - 2.48 (12H m, 2.06
(3H, s), 2.78 (2H, t, j = 7.6 Hz), 2.96 (6H s), 3.01 (3H, 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 -Edn8fe8dH, 25 nm), 6.40 (1H brs), 6.72 --- 6.81 (3H, m,
7.42 (1H, brs). LG-MS: 764 (M+'), HPLC RT:
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 compoﬁnd 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,
), 2.40 - 2.60 (5H, m), 2.99 (6H, s), 3.07 (3H, 5), 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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2.69 min. 30 19 January 2006 WD 03/005378 PCT/ EP02/ 07931 -61 Exanple 39 N
[ 1- ({ 1-sec-Butyl-2-nethoxy-4-o0xo0-4- [2- 19 Jan 2006

(1- pentyl 30 é3:0083782- phenet hyl car banoyl - ethyl) -pyrroli di rpci/;;?]mg;;li)ut yl}
-met hyl - car banoyl ) -2-nethyl - propyl] -2-dinmethylamno-3 - nethyl-butyram de
51n a simlar manner to Exanple 1, the t%tle conmpound was obtained from

t he condensatlét@n rfﬁﬁa I on of

(3R*, 45*, 55" met hyl - L-val yl - (N-net hyl -

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

3- pent yl sul f any¥-] N-(phezveBinyl-4 :{2 (D (2-68,4-dimetRoxt-phenybi-ethplfiroethyl-darbdia® {12 70

. zc?gli)bsé?%ﬁ%*fnﬁvl%% E‘gﬂ@m oSt Pl i atimd ot
(4H, ny), 4 .®oshy-popydil-digsthya rethydPutyrzmids. 7. 28 (5H, n). LG MS: 760
(Me), HPLC-RT: 3.71 mn (V\aters) Exarrple 40 15 N-{ 1-

(ﬁ-eﬁgthfltchb gﬁgtsf*?gﬁ‘ﬂm{&m Exalrf lé:na:mehﬂak@;g %uﬂdﬁh'étélﬂﬂmtedﬁ%n} e arbamoyl |
E)2 met hgl EPgpYRYon Bagh ?1‘19?@1@%%18 %ﬁ%@ﬁ/@“ﬁﬁ%ﬁ%gmﬁﬁﬁ | ar rran%er

t o Exanpl e vhlindrhido}]-Bireethorpbundhylasy tm{thaacﬁ\@md Noj2- 30k dimpehoenphdnyn

Val i na do)t éfo%’ﬁﬁwﬁ %ﬂf‘%ll% ?:%m? cral Bigpotdnie !t 20

- 3- (napht hal en- 2-yl sul f anyl N- phenet hyl - 3-pyrrolidin-2-y g)l onam de. 'H

NVR (270 MHz, MR(ZBO(M 2-GDak): @m Idl(lB}hm)zl.@o—wamH,rm 1265771. MH

51' a0 454%3Hf()7 H, &) 416 gjﬂ% s3)2.022- 961 (5] )3)2 81 21?15131(;?? 9 )9H %réos @7'\%@-1 %)‘“31 3(1V\)

817 (Mikir) CHpEICHA — 40056 95%%3( 51 29, 45D 0K Db ASBHSHe b O 603 - 6467
(3H, m,), 7.71 (1H, brs). LC-MS: 778 (MH™), HPLC-RT: 2.80 min.

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 compouhd 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, CDCl;): 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, s,), 3.31 (3, 5),
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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-62 Exanple 41 19 January 2006 PCT/EP02/07931 N-{ 1-

[ (1-sec-Butyl-4-{2-[1-(4-tluoro-benzyl sul fanyl)-2-phenet hy maiRa0008 - et hyl |
- pyrrol i v@03/688578 2- net hoxy- 4- oxo- but yl ) - net hyl - car banoy| PCT/EP02/07931

-2-nmet hyl - propyl }-2- di net hyl am no-3-nethyl -butyramde 5 In a simlar
manner to Exanple 1, the title conpound w#ls obtained fromthe condensation
reaction of (3F$ 4S*] 3§ )-4-[N, N-di met hyl - L-val yl - (N-net hyl - L-

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

3-(4-fluoro-benzyl sul fanyl)-N phenethyl -3 -pyrrolidin-2-yl-propi onam de.

rH NVR (270 MzN-[CEHCL 3pc-Batyd-280BethoR04(dk8H-[ 29 1-pen3Bulfardd 2(izhethylcarbamoyl-

9 ,303.233941%1??%@#“‘2%%@0‘%“%&%{‘93 90%"‘ S5 e eI gBlamiyifals™)
LC- MS: 798 ywByl-bytyvaruiderr), HPLC- RT .21 nin. Exanple 42 15
N-{I-[(1-sec- Butyl 4-{2-[1-(fir.ran- 2. yI rrethylsulfanyl) 2- phenet hyl car banoy

I-- ethyk] -pyruQ] dighilBr Arahdrtd ERBLBRAY it ddnli%@%ﬁbﬁhﬂé&%f&ﬂ@@é" ]

2 R Bt s kgt o, e

~reaction Ofvd]i&&h;&ﬁfﬁ%’é’bhoﬁy{SNn&ﬂﬁlhﬁpﬁaﬁy e atidvwaldyd- pe(ﬂ’dyl@iﬁfaﬁlyl-NLp}?e(ﬁeﬂ'lyl 3-

val i nam dﬁel{’ %? y-5- et hyl hept anoi ¢ acid and (f

i ran-2-yl 5ﬁ§? i ﬁrfpﬂm’ﬁ‘ het hyl - 3- pyrrol i.di n- 2 yl - propi onam de. 'H
NVR (270 MHz, CDC13): 6 0.70-1.20 (18H, n), 1.20-1.90 (12H, m, 1.90-2.55
(5H, n), 2.82 ('ﬂ-NMR (B700MiEde, CRCbS: & GBI -162,(23H0S)( BR-24p (12H,26), @mzsg

n . 7187 SRR T Ws G O R el e B
(V\at ers). 3@0%2@@ BO7473 G, Branpilé @ﬁ (5H, m). LC-MS: 760 (M™), HPLC-RT: 371

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- S
phenethyl-3-pyrrolidin-2-yl-propionamide. -

'H NMR (270 MHz, CDCls): § 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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19 January 2006 PCT/EPO2/07931 N-(1-{ [ 1-sec-Butyl-2-nethoxy-4-(2-{2-

[ 2- (4- met hoxy- phenyl) - et hyl car banoyl ] - 1- 19 January 2006

met hyl sul fwoywbqoedstey/| } - pyrrolidin-1-yl)-4-o0xo-butyl] PCT/EP02/07931

- met hyl - car banoyl } - 2- net hyl - propyl) - 2-di met hyl am no- 3- et hyl - but yram de 5

~In a simlar manner to Exanple 1, the titd2e conpound was obtained fromthe
condensation reaction of (3R*,4S*,5S*) -4-

[ N, N-di net hyl - LEWRIP# N- net hyl - L- val i nam do) ] - 3- net hoxy- 5- net hyl hept anoi ¢

acid and N-[2-(4-methoxy-phenyl)-ethyl]-3-
net hyl sul f anyl - R={ay[(1Qkd-Bify1-2-{gl {1 (uoRiRs-bFh AesulidiI NV HeRA @y Iiba

@%1--8
0.70-1.20 (18H.. 1) . 1. 20-1°90 (12H, 2.0?%“ H's),. 1Q 2.30- 20 ey
J=7.3 Ho), Bty :Bglb%:m%‘?‘e’@"{*’\?ﬁ?'b%%)‘é‘?eé}@’ é%a“??s’ﬁ%mfgh ‘.PFGPY?&[ ; E‘r)

3.78 (3H, sdimethyi@intho3® nfclhyl-buyraids (2H, m), 6.82 (2H, d, J=8.6Hz), 7.11

(2H, d, J=8.6Hz). LG Ms: 734 (M+), 735 (MrH+), HPLG-RT: 2.88 nin. Exanple
44 15 s - . .

N-{1-[ (2 sec- puly SiBisnmanner t9 Bxample L the e compound was obtained from the. i azol -
4-yl - benzW@dﬁwﬁﬁ?IT§aC§@hy¥ (3R 4p¥ . &1)ir 4t N, N-dimethyl-L-valyl-(N-methyl-L-

-yl'}-4- OX0'\khﬁh%ﬂdd]ﬂﬁ%gﬂl%ﬁﬁ?mg%}?@tgﬁﬁ?taa)d|ai1d 3-(4_—ﬂuoro-benzylsulfan¥1)—N-

propyl } - 2-di net yljam no-_g,- Eyl ramde In a simlar nmanner 1o Exanple
1, the tit|Rhastigbaryr BYhPFRRIOFATYAFt he condensation reaction of
(3R*,4S*,5S*)-4-[ N, N-di net hyl -L-val yl - (N-net hyl -L 20

val i nani do) ] - 3- e NMIX 278-MEE gD ORPt5080-¢.28¢ 1 §H a0y 1.30-2.20 (12H, m), 2.30-2.70

3- et hyl sul |- 3- ol i dj - 2=y ¢ -
Chi adt addl - GEp R 2R B ) A BB 7, a1 B e b 00230000 448 m)- 109085 1
(18H, m), 1:(2M)=®), 004 (2Hn)H92-232 (OH 3h). LEFMS: 29830M D), 79 (8HH WEHPLL-BT: ( 6H,
s), 3.01 (3;4%1 3.31 (3H, s), 3.54 (2H, n), 3.70-4.20 (2H, m), 4.30-4.80
(4H, m), 7.4 , 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 (MrH+), HPLG-RT: 2.92 nin. 30 WD 03/008378
-64 Exanple 45 19 January 2006 PCT/ EP02/ 07931

Example 42

15 N-{1-f(1-sec-Butyl-4-{2-[1-(furan-2-ylmethylsulfanyl)-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*,4S* ,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-pyrroIidinQ-yl—propionamide. ' -

'H NMR (270 MHz, CDCL): 6 0.70-1.20 (18H, m), 1.20-1.90 (12H, m), 1.90-2.55
(5H, m), 2.82 (ZH, 1, 6.9Hz), 2.96 (6H, s), 3.08 (3H, 5), 3.26 (3H, 5), 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™Y), HPLC-RT: 3.42 min (Waters).
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N{ 1- [ (4-{2-
[ 2- (1- Benzyl - pi peridi n-4-yl car bam)yl) 1- met hyl sul f anyl - etﬂgwlajmarygo%

pyrrolidi wé o3bgssfs- sec- but yl - 2- net hoxy- 4- oxo- but yl') - met hy| pepEb@nmyii} - 2- net
‘hyl - propyl } -2-dinethylamno-3-nethyl-butyramde 5 In a simlar manner to

~ 'Exanple 1, the title conmpound was obtain@d-fromthe condensation reaction

of (3R*, 4S*, 5‘S*g-4- N, N- di net hyl - L-val yl - (N- net hyl - L-
val.i nam do)]-3 5- et hyl hept anoi ¢ acid and

N ( 1- benzyl - pi peri di n-4-yl) - 3-

net hyl sul f anyl -3 py[ I-sécLBist@I- 2Ydthdyopi W%meﬂﬁ%@m&ﬂhﬂ%bmpl S

010120 (it ot i lezexa&;uﬁg yptepbsgb gl 9y,

(5H, m. I{ﬁop;ﬁ) 27&&e@ﬂ@1ﬂlﬂﬂ.ﬁe$ﬁ-bﬂt}f3&nﬁen Exarrpl e 46 N [ 1-({ 1

-sec-Butyl -4- [2-(1-nethanesul finyl-2-phenethyl car barmyl ethyl)- 15
pyrrolidin- ] . dfr .
- 2-met ho§<y 4- ox%}agl Tr am}efl_'I ?Ejéaerl?% n’oﬂj]e t1tl§ compﬂ Wrg% % ed from the

~di met hyl aniqes @wmmwacm of GRI 48 P e falteiN- élrmqshy- -valyl-e{\l-methyl L-

2- (et hanesuahﬁa;ﬂﬁal Fsm&ﬁsﬂmrﬁ&ﬁﬁﬁémﬂm@wa hﬁd R[> Q-bdbngy phefy- byl 3-
acid tert-but To a tlrr d sql utign of

2- (et hane%?%ﬁﬁ‘&?aﬁi -BIRRlAA-C A BEROR Ay | ) 20 pyrrol i di ne- 1- carboxylic

acid tert-butyl ester (62 rrg, 0.158 mml) in CHRCI2 (2 mM) wad added nCPBA
(30 ng, 0.174 rHONMFRa(27004HACRClhei 0I2D- mo(mﬂm), 12011.9®f12Hhm), 2.62 (FHyshur e

NaCl aq. 6 it PO (ST e ey W St A R 210 Eﬂ%eg?i%ed
was puri fi ddHby), pOepada2itl en)TLCS (2H2EO)LZ. 8\25(@I=I;d51=§)6Hza, HLVEH, d, I~8 6Hz). -
2- (met haneg iy sﬂ%%gxx@r?ggg@%ﬁ?rﬁﬁ T 928 rehhy! )

- pyrrolidine- {Mcar ‘eft-butyl ester (39 ng, 61% as colorless
oil. 1H NWR (270 MHz, CDCl13): 61.46(9H, s), 1.20-1.39(2H, m, 1.62-2.40
(611, m, 2.47(3H, s), 2.83(2H, t, J-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-M5: 409 (MABramipl42 RT: 2.99 min. The title conpound was obtained in a
manner anal ogous to that of Exanpl e 1 30 through t he condensation of

3R, 4S* 5S*) di L- -
\(/al i nanittlo)] - 3*&%?‘1@ °g§ ﬁl’ ‘&éﬁ'@ﬁ A e azc)]I Ayl
- N- phenet h)benzylcqnbzmoylb-dthyl 2pm-ol mﬁr)dhamé)utﬂlgmhmaagbamﬁ -2- methy -
propyl}-2-dimethylamino-3-methyl-butyramide

In a similar manner to Example 1, the title compoﬁnd 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-y}-
N-(4-{1,2,3]thiadiazol-4-yl-benzyl)-propionamide. R

'H NMR (270 MHz, CDCl;): § 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, ]=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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WO 03/ 008378 PCTI EPO2/ 07931 -65 "H NVR. (270 MHz, CDO 3): 8 0.65-1.09 (15H,
m, 1.12 (3H, d, J=6.0 Hz), 1.27-2.72 (15H, m, 2.53 (3H9 Bpwarg206a (2H, t,
J=6.9 Hz) w@oBeh8t®BH, s), 3.03 (3H s,), 3.29 (3H, s), 3.25cBe&n/nf%H m,
3.70-4.05 (1H, m, 4.30-4.50 (1H, m, 4.60-4.85 (2H, m, 6.95-7.37 (5H, m.
LCG-M5: 720 (MH}), HPLC-RT: 2.50 min. 5 E®anple 47 N [ 1- ({ 1-sec-Butyl-4-
[ 2- (1- net hanes%ﬁfonr -phenet hyl car banoyl -et hyl )- pyrrolidin- | -yl] -2

- et hoxy- 4- oxo- Efl met hyl - car bamoyl ) -2-methyl -propyl] -2-

di net hyl am no- 3-net hyl - butyram de 10 Preparation of

2- (met hanesul f (bh)‘[l-{&%%&—Bmﬁmbp@anﬂy%-gkhgﬂam@r} maﬂdalwéfanyl-aﬂdflboxw i C
dtert
5 e AT SR RS A e e Eme

aci d tert - poesl- J@ﬁﬂ'(}'mnﬁ‘@m@ utmfmm)ie. n CHZClZ (4 m wad added NCPBA
(286 ng, 1.66 mmol) OC. After being stirred at RT for 2hr, the m xture 15

ﬁé quen_a,chgd Mﬁﬁsﬂnﬂlé&‘@ﬁhﬁﬂrto@ﬁﬂ;ﬂ@i&ﬁeﬁﬂ&& @Idwﬂﬁﬂiﬁﬁﬂed/\frbﬂtﬁaturat ed
aqg. , ri

MySO4) L.t d
e B Gandmstoh et GRRE RS R Nty N Rt 19 oS! due
2- ((rjret hane?)rulhﬁmylb) 23-phehetyRi-hedijbieapoatioic aaiclhgaic? Np&r:hsam{zyleplpaadhn{éaﬂb@xyl i C
aci tert-but ant 1H NVR (270 NMHz,
CDC13): S Iﬂﬁ’(lﬁﬁﬁng's'(??rgggg%‘gﬂ?’é’ﬁlmnﬁ 5 grz((zasHS t 3260 Hz)( 20
2.90( 3H, 3.00-4.00 (5H, . 4.20-4. 40( 1H, . 5.40-5. 74( 1H,
7. 05(7 40?)5H @NMMQWSSMHBEQ?QWOWGF’I_Zé @eH, 3)4579;1%0 (Tﬁlal(m):tii& @é‘hﬁbund
was obt g ”%%'(?Ha g%@gﬁﬂgfg @@@ld% 68, &6342@&4&?2]%? 470 (tzbi stgfv 44‘6511

condensatlon 0 N, N-di et hyl - L
val i nanmi doypk5C thSth\f)r@P 3%\‘6% acid and 3- rret hanesul fonyl
- N- phenet hyl -3 25 pyrrolidin- 2 yI prop| onam de. '"H NWR (270 MHz, CDC13): S
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, s), 3.25-3.92 (5H, ), 4.00-
4.25 (1H, m), 4.50-4.80 (2H, m, 7.05-7.38 (5H, n). LC-MB: 736 (MH+),
HPLC- RT: 2. 67 %ﬁ?%?ﬁ‘*%o
N-[1-({1-sec-Butyl-4-[{2-(1-methanesulfinyl-2-phenethylcarbamoyl-ethyl)-
- 15  pyrrolidin-1-yl]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-propyl]-2-
dimethylamino-3-methyl-butyramide

Preparation of 2-(methanesu1ﬁny1—2-phenethy1carb_amoyl-ethyl) -pyrrolidine-1-
carboxyhc acid tert—butyl ester

To a stirred solution of 2- (methanesulfanyl 2- phenethylcarbamoyl-ethyl)
20  pyrrolidine-1-carboxylic acid tert-butyl ester (62 mg, 0.158 mmol) in CH;Cl; (2 ml) wad
added mCPBA (30 mg, 0.174 mmol) at 0C. After being stirred at 00 for 1hr, the mixture
. was quenched with 1N NaOHag., 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, CDCl5): 3 1.46(9H, s), 1.20-1.39(2H, m), 1.62-2.40 (6H, m),
 2.47(3H, s), 2.83(2H, 1, ]=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 ménncr analogous to that of .Example 1
30 through the condensation of (3R¥,45%,55%) -4-[N,N—dimemyl-L-Valyl-(N—methyl~L-
_ valinamido)]-3-methoxy-5-methylheptanoic acid and 3-methanesulfinyl -N-phenethyl-3-
pyrrolidin-2-yl-propionamide. '




.30 19 January 2006 WO 03/008378 PCTI EP02/07931 -66 Exanmple 48 N- [ 1-({
- 1-sec-Butyl - 2-net hoxy-4- [2-(1-nethylsulfanyl-2- 19 January 2006
‘phenet hyl »ay tswweyiset hyl ) pyrrolidin- |-yl] -4-oxo-butyl } PCT/EP02/67931

- met hyl - car banoyl ) - 2- net hyl - propyl] -3-nethyl -2-net hyl am no-butyranm de 5
To a stirred solution of 2-(1-nethyl sul fa®§t-2- phenet hyl car banoyl - et hyl ) -

Slociz (s m) waNME e M GhCh) 2 Mgt oF Tt a2 G deg B0 L2 3 1,

the mixtur qwﬁsmee,\mmm o}l 2182 (2325 (6.9 612 94 (6H, ), 3.03 (3I-I s.),3.29 (3H, 5), 3.25-

3-met hyl sul N-\p y I i - Wl

crude oil (%g(% ) 3728%@\/@81 é%’g‘\s})\n t%lﬁﬁfrﬁf%ﬁgg%g Frtl gé?lg-%glﬁggghe next
step [The M—MSaé’Z@EMH’FérEPM gé&Pamiabl e by preparative HPLC (col um: '
ODS- 80Ts, eluent: 79/21 H2O CH3CN 10.05% TFA)]. To a stirred solution of
(3R, 48*5 55*) - 4-[ N-benzyl oxycar bonyl . - N-nmet hyl - L- val yI -

(N-met hyl - L-val i nam do) ] -3-nethoxy-5-nethyl heptanoic acid (1.12g, 2.05
nmol ) whi ch S pr pared according to the literature nethod

(Chem Phar m Bulf¥empi40) | 1706-1718, 15 1995) and the crude

3- met hyl sul f anyl - N- phenet hyl - 3- pyrrol i din-2-yl-propi onam de TFA salt (1.31
- g, 2.05 mmol ) ob{HRi({ieskcabayled-[ D Grzthahehid fony)-2vierethgldatbamoyl-ethyl)-

di i sopropyl I N acid 511
m. o 6 BTtk rseE pRul Rt e R R e g
~stirred at dnma&nylananpératﬂwbbﬁmamﬂehr the m xture was evaporated in vacuo

and dried under a vacuumto 20 gi ve

(1 (1 (g sec bubphadelBi A nds A ol R o RSk oy €€

- 4- ox0- but ;¢P‘}b-°ﬁ’é1!°r%¢|' g BRetes - 2- net hyl - proopyl car banoyl ] - 2- net hyl -
propyl } - met hyl -carbam c. acid benzyl ester ( 2.19 g) as a crude oil, which

~was used withotlo as‘tufetdfselumrdfm(@ﬁthmsm&nsrh gheﬂéthﬁta&bamE -@hgl) rred

Shenet hyl R HApEkErprRgr s F R et/ hig 6351 Bhendl) B'CHEEN L4 &) vad

- 4- 0X0- but yH¥ledmi(RBA: (286 Inagyd b )mpohy ¥l Oy After being stirred at RT for 2hr, the mixture

cbt i nch i gk-iche Y SeOR. sl P R e R 0

(ca. 20 wt %rieddgMgSO,4)} 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 fert-butyl ester (140 mg, quant) as colorless oil.

HNMR (270, MHz, CDCl;): 6 1.44(9H, s), 1.65-2.80 (6H, m), 2.82(2H, t, ]=6.9 Hz),
20  2.90(3H, 5), 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-propicnamide.

" 'H NMR (270 MHz, CDCls): & 0.65-1.09 (15H, m), 1.14 (3H, d, ]=6.3 Hz), 1.25-2.85
(17H, m), 2.94 (6H, s), 2.96 (3H, 5), 2.99 (3H, s,), 3.30 (3H, 5), 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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at roomtenperature and then the m xture was set under H2 atnosphere. After
being stirred at roomtenperature for 14 hr, the m xtureioRguiry2bo@t ed

t hrough aweadyafisssel ite and 30 washed with McOH  The filtrateepngdy®shi ngs
wer e conbi ned and concentrated in vacua to give the crude gum (1.01 g),

whi ch was purified by preparative HPLC (<l-umm: ODS- 80Ts, eluent: 57 / 43
H20 : CH3CN / 05%.TFA). The appropriate fractions were |yophilized to

- obtain the tit?@‘% nd as a white anor phous powder (388 ng, 47%. 'H NWR
(270 MHz, CDC13): 8 0.81 (3H, t, J=6.93 Hz), 0.85-1.13(15H m, 1.22- 35
1.42(2H, m, 1.18912{18¢d-Bhiyl-QymethofRIBL(1apethPdsdfayd®(3H, m), 2.71(3H, s),

202 1o SRR oy Ty SR B Gt PerlRighh -2t
scgg (Emzl8?1@)@DYL§7rl\rlxghY(1;§6m(stma)m@E§E?r§T .gQgéH,_brs% h_?.07-7538§]5H, m,
. , rs), - VB , - RT: . m n. -1 soner) The

fol I owi ng conpopnglstifbe aTRtich di%- B3 BRI 3. et e ArvmyREtANal ogous to
(1 6t hy! sul PR isamoetin i SHnRITLSien 113 yrpapilhin CHaA (3 mi) vas

- 2- met hoxy - fided CFAU WP - AR BeingCRirRANRYt ¢ foi-308hiny thephiaRitk Jvas Srapbtdted 2 10

Comound et iei R R R GRS -piolhy Py ordPronaniad ThA St as e

- [ N-benzyl oxgrade bib (.87 &Y, mbidhywbaslusechwithetNurthedpurificatiad inrtherneld)stepdThe

met hoxy- 5- i i : . - .
et hy] 40 1o BRIk ferrlfe i heparative HPLE (colum: ODS- 80T cians TY345RQ 57
Mz, CDC13):CH:s@N 68.03%1TFAM8H, m),1.16 (3H, t, J=7.3Hz), 1.20-1.42 (2H

n, 1.55-2.18 (10H, m, 2.18-2.60(3H, m,. 2.49 (2H, t, J=7.2Hz), 2.71 (3H,

' 2 ) ,97_2;18?2 E 2H, Tga Qgﬁeg%ﬂt}}ﬁorﬁoﬁ}a}l{,%ﬁﬁ%)g-_ﬁi—ggrg(y%céﬁonﬁ%‘zgne&ﬂg(-@%~ m,

 Tews 70a (et ier g R B Galepnls B P 2y mineh which
was prepared according to the literature method (Chem.Pharm.Bull, 43(10), 1706-1718,

15 1995) and the crude 3-methylsulfanyl-N-phenethyl-3-pyrrolidin-2-yl-propionamide TFA
salt (1.31 g, 2.05 mmol) obtained above in CH;Cl; (3 ml) were added
diisopropylethylamine (3.58 mL, 20.5 mmol), WSCI monohydrochloric acid (511 mg, 2.67
mmol), HOBt monohydrate (408 mg, 2.67 mmol) at 0° C. After being stirred at room
temperature for 16 hr, the mixture was evaporated in vacuo and dried under a vacuum to

20 give {1-[1-({1-sec-butyl-2-methoxy-4-[2-(1-methylsulfanyl-2-phenethylcarbamoyl-ethyl)-
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-({i-sec-butyl-2-methoxy-4-{2-(1-methylsulfanyl-2-
25 phenethylcarbamoyl-ethyl)-pyrrolidin-1-yl}-4-oxo-butyl}-methyl-carbamoyl)-2-methyl-
propylcarbamoyl] ;2—rnethjr]-propyl}-methyl-carbamic acid benzyl ester (1.1 g} obtained
above in tBuOH (36 ml) and H,O (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-
80T, eluent: 57 / 43 H;0 : CH;CN / 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-
35 142(2H, m), 1.51-2.18(10H, m), 2.02(3H, 5), 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, 5), 3.33-3.95(4H, m), 4.02-4.16(1H, m), 4.16-4.32(1H,




N [ 1-({ 1-sec-Butyl-2-nethoxy-4-o0x0-4-[2-(2-phenethyl carbanoyl -1 -

phenyl sul fanyl . -ethyl)-pyrrolidin-1-yl] 19 January 2006

- but yl } - mewlyisnessrbanoyl ) - 2- net hyl - propyl ] - 3- PCT/EP02/07931

met hyl - 2-met hyl am no-butyram de 25 In a simlar manner to Exanple 48, the
title conpound was obtained starting fronrb7{3R*, 4S*, 55%) - 4-

N- benzyl oxycar honyl - N-net hyl - L-val yl - (N- pet hyl - L-val i ham - 3- )
L hoxy. 5- W@h%ﬁ@éﬁgﬁgi Ao T sy, 707 SEGEY 1) 7 SG L B T8 -ahs: 2o vy,
-~ N-phenet hyl HPI@hRmy?.g6 bfiaW-isempey)r r ol i di n-2-yl - propi onam de. 111 NWR (270
MHz, CDC13): 6 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, s), 3.21 (3H, s), 3.22-3.95 (4H, m, 3.98-4.42
(2H, m, 4.50 4.85 (2H, in), 7.05-7.42 (10H, m. LCMs: 752 (M#), HPLC RT:

3.08 min. (Risonmer) 19 January 2006 WO 03/008378 PCTI EP02/ 07931 -68
" Exanpl e 51 N- [ The fqliowing compounds (Example 49-53) were obtained in 2 manner analogous to

1- sec- Butgyl th%’tﬁ)fEﬁalﬁﬁl@%.‘ butyl sul f anyl - 2- phenet hyl car banoyl - et hyl') -
pyrrolidin-1-yl _

- 2- met hoxy- 4- oxo- but yl } - net hyl - car banoyl ) - 2- met hyl - propyl ] -3-nmethyl - 5
2-met hyl am no-butyramde In a simlar manner to Exanple 48, the title

. conpound was obtained starting from (3R*,4S*,5S%)-4-

[ N-benzyl oxycar BeaypleMonet hyl - L-val yl - (N- et hyl - L-val i nani do) ] - 3-

met hoxy- 5- met hyl hept anoi ¢ acid and

vt o oo SO R PR € i ST S i)
2.72 (3H, syll-2medoxygsox@bityymedybaurbsnoylhp: mahpBpicpi]-Symetyl-29- 3. 80 (4H, -

, 3. 92744. 0 =4.95 (2H, , 7.00-7.40 (5H, . LG Ms: 732
?M—H), H%’LC%%yﬂ%mﬁlgngrﬁt}éFﬁ% R- isoﬁrer) ?5 Exanpl e 52 (N- [ rlr?({

s B S A Th oA I AR A e TR

- et hyl - car 3R+ 552)- 1 NadnzplogpiakorryBNTRlettyl- 1 -vitylg Noyehyl-Novalidntidani-sie | n
a simlar manper 1o BEamRle 4 o dtnd 4 L1 SRR RS A 805 S5 T N

f);%i?* ,348*, 5Spyoplefamiidenzyl oxycar bonyl - N- et hyl - L- val yl - (N- et hyl - L-val i nam d

15 'H NMR (270 MHz, CDCl3): § 0.68-1.10 (18H, m), 1.16 (3H, 1, 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, 5), 2.83
(2H, t, J=6.9Hz), 3.03 (3H, 5), 3.29 (3H, 5), 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

L
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*,48*,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-yi-

' propionamide.

'H NMR (270 MHz, CDCls): § 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, 5), 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)




nmet hoxy- 5- met hyl hept anoi ¢ acid and .

3-i sopropyl sul fanyl - N- phenet hyl - 3- pyrrol i di n- 2- yI pr opi oAy, 2ddd NWVR
(270 MHz, w¥3kdgs7sS 0.81(3H, t, 6.92 Hz), 0.88-1.11(15H mHorEpoddresl. 45(8H,
m,1.50-2.21(11H m, 2.21-2.60(3H, m, 2.71(3H, s), 2.84(3H, t, J=6.93
Hz), 25 3.03(3H, s), 3.32(3H, s), 3.39-36%8(4H, nm), 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 ME:

- 718 (M+'), HPLC-RT: 2.97 min. (R isoner) 30 19 January 2006 WO 031008378
PCT/ EP02/ 07931 -69 Exanple 53 N-{ 1- [ (I|-sec-Butyl-2-netho)cy-4-oxo0-4-{2-
[ 2- phenet hyl caE l5il - (2- met hyl - propane-2-sul fonyl)-ethyl]
-pyrrolidin-1-yl}-butyl)-nethyl-carbanoyl] -2-nethyl-propyl}-

- 3-net hyl - 2- et 48, th

itle Zomoﬂﬁd%ﬁ’% Dita A 2 e bt B o BPG Rt A ’
[ N-benzyl opyuahdmnlfvllﬂ- rethoxy- %ombwl}(mﬁthﬂtwbamosdmrma hyppyﬂ@-methyl—
et hoxy-5- ek, gﬁﬁﬂﬁ@'ﬁﬁbﬁ-axﬁ?ded and
3-(2- et hy ane- 2-sul fonyl ) - N- phenet hyl -

rrolidin- 2 | - pr.opj onam de, 70 CDCl,3 1, 6.9

ﬂ)z/) oI 851 137/Er1§ﬂn'10 FEngpe @@ki@i@ﬁa 669111?5?(“@# szaé)ogtainﬁ%f azﬂ%%'?@H

2. 71(3H, s)3R4SFHEZHL-[IN-beEfloRpdathon IZNQﬁl(e 1-L-ealyl-(BI-id2tid1-16¢alite mido) | - 3-

3. 29( 3H, 52:4.9 1

7. 362 5H, n%m Lé‘”%’f(‘ mﬁ;ﬂ%ﬁtanﬁc@% %?‘?’%‘5{? ”ﬁjﬂ@[l' I?%‘(e %ﬁ’glbg ﬁ%’ﬁc’hd(l%% %lorrer)
Exanpl e 54 pidpidharhidd- ({ 1-sec-Butyl -

[ 2- (1- met hanesul f onyl - 2- phenet hyl car bam)yl ethyl)- pyrrolidin- |-yl]

- 2-met hﬁgy 4- Oxﬂlxﬁlrikybiro N@ﬁ%‘ﬁdvﬁgﬂ?@g@)ﬁ' U(t%sﬂiehi)?i 28(98Y) 1.5622.88 1 18t m),

“2- et hylam no- but'y tirre

{1-[1-({1- 368 (%Htgbﬂﬁﬁe‘isr{ak&nﬁ»%% (BH. b3 S $hadyP-80 (4H, m), 3.92-4.22
phenet hyl C@maﬂpw soea byl(ﬁHpmu,wOmefsﬂ ). E.C-¥Esox32 (MY, HPLC-RT: 3.25 min.

- met hyl - car hanoyl ) - 2-met hyl
" propyl car batd¥AME2- net hyl - propyl} met hyl - car bami ¢ aci d benzyl ester (0.35
g inCHRC2 (3 mM) wad added nCPBA (80% 356 ng, 1.65 'mol) at room
ténperature. After being

3

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*,45%,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): 3 0.81(3H, t, 6.92 Hz), 0.88-1.1 1(15H, m), 1.11-
1.45(8H, m), 1.50-2.21(11H, m), 2.21-2.60(3H, m), 2.71(3H, ), 2.84(3H, t, ]=6.93 Hz),
25 3.03(3H, s), 3.32(3H, 5), 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 (MI—I*), HPLC-RT: 2.97 min. (R-

isomer)
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stirred at roomtenperature for 4hr, the m xture was quenched with 5N NaCOH
(10 m), extracted with AcCEt, washed with H2O, dried (M@a%ar?QQ)G
concent r a{xgslogigagdgcuo to give {1- [ 1-({ | -sec-butyl-2- iy ndsst

[ 2- (1- et hyl sul f onyl - 2- phenet hyl car banoyl -et hyl ) 25 pyrrolidin-1-yl]

-4- oxo- but yl } - net hyl - car banoyl ) - 2- net hyl -g9r-opy| car banoyl ] - 2- et hyl -

propyl } - met hyl -carbam ¢ acid benzyl ester (311 ng) as a crude oil, which
was used w t houxaniple 5her purification in the next step. To a sti rred

- solution of the crude {1-[1-({1-sec-butyl-2-nmethoxy-4-[2-(1-

wzt hyl sgl IOHI s @f{%ﬂ-%éél}zﬁt?ﬁﬁhﬁé’fﬁé&y gidryld-{2-pyph&etigidrbdmop! 1k (2-methyl-
-4- 0x0- buty

car banmoyl ) Qoﬁﬁ%%suk?@g&%’ﬁg PRl %’-YHEI?W]I) ’B?téﬂy‘?a}'bar?é?ﬂl/? rpethaRioRY 4 d
benzyl est®meRll-Awihybhiiabtetyrameke in tBuOH (9 nl) and H20 (1 m) was
added Pd(OH)2 on car bon(ca 20 %1 g) at roomtenperature and then the

t t d t b t -~
Cenpor athre fornppaist Fap R TRERHEDE 4o Yok Flle d5kBHRd L Sallea sOMe fom
and washed (&Rt MSTVBQJ%-IrNé)ehzﬂ@xmuboaﬂeNvmstﬁwhbﬂ'ablbﬂé-mditﬂ hﬁ'dlumﬁe)]ei}8378

19 January 7 38{% L O IAnVASHRLEStRiIVE the
- crude gum (ég@l@ E%ﬁ?ﬁ%ﬁ&ﬁ&%&a& a%lde m%&g’fggf gt ?vsé 2 %q%l ntg*

ODS- 80Ts, dmmhdm-zgyl@@omz@rm CN 10.05% TFA). The appropriate fractions
wer e Iyoph| lized to give the title conpound as a white anorphous powder

(160 nmg, 58%) . 'B NNIRMYOMAR, ODE];):G¥BRBH, § 186.99Hk), ¥E5L 817 (18H, m), 1.17-

2 65(3Hibs Zf*szé%i%@ﬁflé@%légzé G g LR e S4B,

4. 42- 4. 95( 21, 3.19-3.76 (4 (th}i3. 219(31'1,,5) B. &‘.24 A1 (007, ), 4159+4.9012H 1) 6 AK LK) brs), G O(ZS

(72E>2<a§fplv:-|;) SSJ%%FTr)é g@al R&d IS(I’RMSQ‘?%E F—I’Lg PE?JOUS %ﬁ"xﬂ]?}hg %ﬁ%garrpl e 54.

Exanpl e 55 N 1- ({ 1-sec- Butyl

[2-(1-et hanesul fonyl - 2- phenet hyl car barmyl -ethyl)-pyrrolidin- 15 1-yl]

- - 2-net hoxy- 4- oxo- butyl } - net hyl - car banoyl ) - 2- et hyl - propyl ] - 3-net hyl - 2-
et hyl am no- butraipiees

15 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

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-carbamoy})-2-methyl-

20  propylcarbamoyl]-2-methyl-propyl}-methyl-carbamic acid benzyl ester (0.35 g) in CHzCl,
(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 (MgSOy) and concentrated in vacuo to give

{1 1-sec—buty1—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-ylj-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 Ho
atmosphere. Afier 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




In a simlar manner to Exanple 54, the title conmpound was obtained starting
from the oxidation of 9January2006

{1-[1- ({ Iwoannbssty! - 4-[ 2- (1- et hyl sul f anyl - 2- phenet hyl car b@mi;wpom oy ) -
pyrrolidin- I-yl] -2-rnethoxy-4-oxo-butyl}-nethyl-carbanoyl)-2-nethyl 20
propyl car banoyl ] - 2- et hyl - propyl }- rret hyt7car bam ¢ aci d benzyl ester W th
nMCPBA  fol | owed by hydrogenolysis. "H NVR (270 M1z, CDC13) g 0.70-1.18
(18H, m), andeoncedrated iguirugiagive ﬁlezmdfgmgl (285 mg)nyhich “B’BPEH slbnsH m,

2.71 (3H, g)epal%t&@H@%@(c&m&rbﬁsﬂs@Ts, Sludfk: a@/%b;zb GHAN ( 805%SDFA). The

3. 02- 3. 81( |
7.08-7. 39 EBFFIOPHE"S Frgptionsrays! YO;%%szmgWﬁl—T#ﬂEé m?"%gaﬁ%"’ﬁ%ﬁ%%’é}lﬁ 30 WO

03/ 008378 pdhd&XapPhg, 569619 January 2006 PCT/EP02/07931 N- [ |-({4-
[2-(1- Benzenesulfonyl 2- phenet hyl car barmyl et hyI) pyrrolidin-1-yl]-1- s

but yl_- | | |
S et i < 2- e RN R ARt Dy S8 O T4 AR A o So T B L€ ¥ lagy,
the title trdn%uﬁbl{,ﬂhé ifetieY édséﬁza,tz 95@3Hr6n$ Ol(ﬁéil,@)(ﬁ@atﬁ%‘iﬂfm), _

bhenyl sul T 3T g SWS (OB Xy PRI, 9@?2’?%“5%%%“9 2 et hy! -

pr opyl-car bfb{it] 1M§472§KUE‘§'T)}HR1{.9®T—QC®IB%(3I #)benzyl ester with
nCPBA foll ovved by hydrogenol ysis. 10 "H NWR (270 Mz, CDC13): S 0.65-1.18
(18H n), 1.30-2.60 (15H m), 2.71 (3H s), 2.60-2.80 (2H m, 2.99 (3H,
s), 3.29 (3H s), 3.10-3.75 (4H, m), 3.88-4.17 (2H, n), 4.60- 4.88 (2H, M),

iy, oo RITRSIY5v e dontbndh LBaRel {5 E5 2 s ofaigdin iper kb (5

'(l-sec But yliat 8f Foedriyelx §4.4- 0x0- 4- { 2- [ 2- phenet hyl car banoyl -1 - (pr opane- 2-
sul fonyl)-ethyl] -pyrrolidin -1-yl}-butyl)-nethyl-carbanoyl ]
-2- et hyl - propyl } - 3-net hyl - 2- et hyl am no- but yram de

Example 55

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 hydro genoljrsis.

. 'H NMR (270 MHz, CDCl3): § 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, s), 2.78 (2H, t, J=7.3Hz), 3.00 (3H, s), 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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In a simlar manner to Exanple 54, the title conpound was obtained starting
from .20 the oxidation of ' 19January2006

{1-11- ({ 1+vp693/busk¥ - 4-[2- (1-isopropyl sul fanyl - 2- phenet hyl c d7931
ethyl)-pyrrolidin-1-yl] -2-nethoxy-4-oxo-butyl}-methyl - ‘car p@/ met hyl -
‘propyl car banoyl ] -2-net hyl - propyl } - net hylx#carbam c acid benzyl ester W|th
nCPBA fol |l owed by hydrogenolysis. 1H NVR (270 MHz, CDC13): 8 0.81(3H, t,

' J=6.93 Hz), 0. FBampl6fd5H, m), 1.15- 25 1.49(8H, n), 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(3 a -
3. 38§ 5E s), i 4 {@Tﬁ-%ﬂBeHIeneﬁﬂﬂaﬁ};l‘lz-%ﬁ&?éﬂn 16drbarfo 831&1#1') ?l&sndm-ﬁ PP

(R-| soner) o by 3?“63’8%77&‘%'0’5?’2 %&ﬁﬂ?@%@%@@%%éﬁ%@@ ﬁé’r@ﬁ%&?mgsl
N[ 1-(] 1ms@gtaBuhybudramideoxy- 4- o
[ 2- (1- et hyl sul f anyl - 2- phenet hyl car banoyl - pr opyl)-pyrrolidin- |-yl ]

;jflngi( ﬁy Fgﬁny In}(»)_ E“H;‘i}/@%: aergl?m #&%‘l}ﬁi‘atﬁ y%sﬁg? Q%rﬁlbound was obtained starting from
of 2- (I - met htple suldbtiony bf {2— Eihéi ﬂlﬁthbh‘(}fbcﬂhaﬂthyiqt-mog{pw J2-(3rphenétifilesebamoyl-1-

boxyl of .
. ?g; gX{ZI (r:re@ﬁén%%lzr ;C}(p]yb%vrré ‘%Ebl%:dé %gy ik chaC| d
tert-butyl popgicarp alzlo m@thﬂrprﬁmfl})mﬂihﬂrmbwwrﬂc Ipmaylsaigewitasp®BA0 (95%

156 ny, 2. 1f%ugm dr{,g@m}ggrrper ature. After being stirred in sealed tube
at 150C for 14h e m xt'ure was cooled to roomtenperature and quenched

ongent il ed. ?ﬁfﬂﬁmw@%ﬁ% Sk b EE T 55, (B ot 32 o o,

met hyl sul f ango- wocwbﬂ I[P GIH, ), B9l (3EREDBAGIILTS (AL, eh)t 2BS-4IT(QH, st £604 223

5,8 Lt L Ol M DRI 5 GO e

2- ( 2- car box{MH Eid- Bt 2.4 ywin f(Reisgings) pyrrol i di ne-1-carboxylic acid
~tert-butyl ester (223ng) obtained above in CH2CI2 (3 m) was added
phenet hyl am ne(0.18 m, 1.41 nmol), WSClI nonohydrochl oride(203 ng, 1.06

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 cbmpound was obtained staftiilg 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- o
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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mol ), HOBt nonohydrate(162 ng, 1.06 mmol) and dii sopropyl et hyl am ne(0. 37
m, 2.12 mmol) at roomtenperature. After being stirred EtJangap2006

t enper at uwe obaissds 5 hr, the 20 ni xture was quenched w th lpNrhi®s 428 M),
extracted with AcCEt, dried (MgSO4) and concentrated in vacua to give a
crude oil, which was purified by flash €@-um - .

chr omat ogr aphy( hexane; AcCEt =3: 1) to give

2- (1- met hyl sul le§8phenet hyl car barmoyl - propyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester as an oil (123ng, 43% . The title conpound was

obt.gi nedti n a Na[rlg(gt-szagah@gg)uﬁzﬂmﬁ-hqg-(cnfmﬁm?ls’plfawluzl_lﬂﬁnemymgiamoyl-
condensati on_o A4S, - 4- LTet -L- - net -L

val | nam dopePaDrR I A R REDN RS b2 ety pEBb T

2- net hyl - 3dimdthgtémind-2aydth-busjrenmadey| - 3- pyrr ol i di n- 2-yl - pr opi onani de
prepared fromits N Boc derivative obtained above. '"H NWR (270 Mz,
CDC13): 81.27(6H, d, J=7.6Hz), 1.45(9H, s), 1.58-2.25(4H, m), 30

%26%52. ?(4H, g) , 2.84(2H, t, J=6.93 Hz), 3.13-3.75(5H, m, 3.83-4.04(1H,

, 6.03(IH, rs), 7.08-7.40(5H, m. LCMsS: 407(MH), HPLC RT: 4,06 mn.
The Fol Towi ng Eseabiarien of Pi(igortRyelimal Fbewthsteopme Py O bR i ng 2
~conpound pgé}%ﬂﬁgagﬂtgmugﬂ@ﬁ@nt I nvention. 19 January 2006 WO 03/008378
PCT/ EP02/ 07931 " -73 Exanple 59 N~ [ 1-({ |-sec-Butyl-2-nmethoxy-4-

2-( 1- et hyl f | -2-nph t b | - ) - i di.ns |-yl
o but e BRSO SRR R S PR Py tliine 1.
net IhyI ami nearBexyiit hyikd-téxirbytyd estere 2D0mgl 0.7 & nehal) ia i HF(A mal) wad aidedhiieEM48, t he
“title tyai ' * *) = 4- o
N bendi o e e 2 AR R R Pl T e i e b st 150
met hoxy- 5- fqriléh.hyhermpttaw@ caeled taraem temperature and quenched with IN HCI (20 ml),

3- et hyl suLfiaydaNrpRENEE, Bikd BuBsO )i dbRecdtited RHRRIAB me(ie(-Z-é]aQbél?—i\WR
(270 Mz, 1&1 S 0. eo-é. 16 (18H, m)., 1,1%1&.42 (BH %%'58_2' 0. (9H,
.y, 2.07 (setiysplfepylpsopylspyrelidingsl-caboxylie agid terf-butyl gger 233 meppg a gpde 3 o1
(3H, s), 3o whitiBas 89ed withdet Burthér pétification iB 1129nekt #8p.(1H, m), 4.18-4. 30.
(IH, m), 4.59-5.89 (2H, n), 7.02-

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 m!) _
was added phenethylamine(0.18 ml, 1.41 mmol), WSCI nidnohydrochloride(z{)s 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 mixture was quenched with 1N HCI (20 ml), extracted with AcOEt, dried (MgSO4) and -
concentrated ir 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 oil(123mg, 43%).

The title compound was obtained in a manner analogous to that of Exampie 1
25 through condensation of (3R*,45%,55%)-4- [N,N—dime&yl—L-val)}l- (N-methyl-L-
- valinamido}]-3-methoxy-5-methylheptanoic acid and 2—méﬂ1yl—3—methylsulfanyl-N-
. phenethyl-3-pyrrolidin-2-yl-propionamide prepared from its N-Boc derivative obtained

above.

11 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.




7.36 (4H, m). LC-MS: 704 (MH+), HPLG-RT: 2.88 min. .15 Exanple 60 N- (1-{ [
1-sec-Butyl-4-(2- { 2- [2- (3-hydroxy-phenyl) -ethylcarb gary 2000

met hyl sul \anydorsapy!l ] - pyrrolidin-1-yl)-2-nmethoxy- 4- oxo- bup¢dkpoezo7931
-met hyl - car banoyl | - 2- et hyl - propyl ) - 2- di net hyl am no- 3- et hyl - but yram de 20
-73-

" Preparation of

. (29)-2-[ (1R, 25)- 2- benz%/I oxycar bonyl - 1- net hyl sul f anyl - propyl | -
pyrrolidine-|I- c acid tert--butyl ester To a stirred solution of
AcSMe (24.4 g, 0.27 m)l) in THE (580 m) cooled in an ice- bath was added
KﬁEt I(2(21? g, (N2[71 (r{DJséc-B&tfyl-ermahbmr-img (ﬁ%et&yl&ﬂfmﬁl -2phenethelopdambylre, 25
pheno
(282  2- HERPD ER TP RO I P s LRO e Ferbremond: 3 mesihgigmik2aci o
tert-butyl msthelanfifb-36mgthyDbOtamide) in THE (50 m) were successively
added to the mxture. After 45 mn, the mxture was quenched with saturated
NH4Cl agyeous sol ution and concentrat ed in vacuo. The residue was dil uted -
with EtOAc (600 m), and washed with 1N NaCOH aqueous solution (300 nl x 3)
and saturated brine 30 (200 m ). The organjc layer was dried over hydr ous
Na7SO4 and t herlPdowedat marey to Frampleds; t%rﬁélﬁce@ipaﬁ% d Wasobfgied ﬁ@aﬂ%ﬁ% um
((:grs;)m;t FS(JFlaR(Fz»gW )49*15%“%4 -09- t&ﬁkylé)gze%@&ﬁ TENGQAethy I~L&&l%r)—(NQn%YBL-vahnanndo) 1-3- I
en car bony i ne-
RN e i e S SRRt U B R ST S ST
ester whi chproponaatidam nated with PhOH. The coll ected fraction which
included (25)-2- [ (IR 2S)-2-benzyl oxycarbonyl - 1-met hyl sul fanyl - propyl] -

pyrrolidjne-1-a I
aqueous !s)ol ut i o%fzg?ﬁ) Pﬂzﬁ%f)ﬁ%%é@%% 1%%%5% ﬁq@fr‘o%% Sn%q 155' ?{? dried
over anhydr(&lb oNg804 (SHne, Zslirﬁéarﬁﬁﬁ, maybY2 W&é sb3HOchbd Hadni 3. Qld8Hes) 331
obtain (25)es2r E)(,%%Zﬁ"f ?41?%‘%'992@/ I?Pf}ad 4'13 430 (1H, m), 4.50-5.89 (24, m), 7.02-
nethylsulfan I- op I'ic acid fert-butyl ester
(12.5 th\x/ﬂalc(%o IV(%Bléob %%1 839 (m 3H),-1.46 (s, 9H),
1.64176(mIH) 1.81-1.97 (m 3H) 2.06 (s, 3H), 2.52-2.68 (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);
M5 (ES) iz 41613':&'\141“3&%@); HPLC (rt) 3.08 mn.

 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,2S5)-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 mi) 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 fert-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

" NH4Cl 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 N8.2304 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-




 for. 14hr, t%webanrrle i lembuty

Preparation of (2S)-2- [ (1R, 2S)-2-Carboxy-|-nethyl sul fanyl - propylg
-pyrrolidine-1- carboxylic acid tert-butyl ester A nixturl® Jahugr2§0®- |

(1R 29) - 24bgozysgmycar bonyl - | -nethyl sul fanyl -propyl] - 15pcrmpg2s7e31
pyrrolidine-1-carboxylic acid tert-butyl ester (4.4 g, 11.2mvol) and

Pd(OH)2 on carbon(ca.20 % 2.0 g) in Et7@®H (50 nL) was stirred at room

tenperature under H2 at m)s1phere. After being stirred at roomtenperature
or. _ ¢ster ahich wasitoBtaghinated #ithdth Qi) Thecoliseredfratiion
with MeOH +fiseh iﬂciﬁaeat(%)aﬂtﬂ(1\9@@)@9&%&@%@1@%&%@!@@9@@ ated in

vacua to give crude

chr omat ogr &YRIP H&%ﬁgggg@%ctgy- : Igyt%%fvzilse\fgasggd iwl.tﬂ%tk I%gbﬂqueous solution
(29) - 2- [ ( 1R32®)n] PareBHE0 X300 miyeb hythevd phenyl, and dried over anhydrous MgSO,. The

bavh | 1F KB Epr e Vg bl tst- §3RES S daflifiatodil-f
1.58-2.01 (BkthylsulfanyRpidpyllapirradiding ] 47baxg aclHertutyl3sted (2.56 7020, ),
3.92-4.16 (1H, m. LCMs: 304 (MH), HPLC-RT: 3.45 min. 25 Preparation of

(29) - 2- {(I R 29y %DM@;!,@D’CIQ?S?Mb)l'ﬁ(Ms E'Pmbh'),llgal-l.% (m, 1H),

met hyl sul fanyl - propyl ] -pyrrolidine-[-carboxylic acrd tert-butyl ‘ester To a
Stirted solLSl-5A7 Gm FHER.08 (S THR2ER)2 6 (o Bbx §12- 35 (o LEL AR 33AcHRR | 30
pyrrolidi nexl-1¢pE mEy), Bsszamﬂgﬁ,qm, byl 2eqed, @H)( 1.28-7010 (3n, B Eo doRurfohidlCl Z

20T, U5 S AP B WL B B, (210 0 1 e

(4.88 nmL, 28.0 mmol) at roomtenperature. After being stirred at room

tenperature for 2hr, the mixture was WO 03/008378 -75 19 January 2006

PCT/ EP02107931 quenched with IN HO (80 nmL x 3), extracted with AcCEt,

bur 11 cdoby 11 alfparfRES SR BN AT ik B pr |- phEL 9
(29) - 2- { ( 1 Rag®yylic 4cid fest-byfgl esier- phenyl ) -

et hyl car banmoyl ] - 1- net hyl sul f anyl - propyl }-pyrrolidi ne-I-carboxylic acid

tert-butyl estef nigurdofd29HM[(1R,09)-Dberkifkycartsd SV nyCpedp3l ] - 8
1.26-1. %? (p%roig%de}l-g’bfziy‘?ii%t[ﬁd’ terﬁz:l%l ]és'ter7(4.4n%, 1%01) azd Pd(OH); on |
S carbon{ca.20 wt%, 2.0 g) in EtOH (50 mL) was stirred at room temperature under Hy
atmosphere. After being stirred at room temperature for 14hr, the mixture was filtrated
through a pad of celite and washed with MeOH. 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,25)-2-carboxy-1-methylsulfanyl-

propyl]-pyrrolidine-1-carboxylic acid tert-butyl ester as a gum (3.39 g, 98%).

'"H NMR (270 MHz, CDCl3): 8 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,25)-2-[2-(3-hydroxy-phenyl)-ethylcarbamoyl]-1-
methylsulfanyl-propyl}-pyrrolidine-1-carboxylic acid tert-butyl ester

To a stirred solution of (25)-2-[(1R,25)-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 mlL, 28.0 mmol} at
room temperature. After being stirred at room temperature for 2hr, the mixture was .




2.12 (s, 3H), 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),195as@ry BRO61H),

6. 65- 6. 80 i 0323786. 92 (brs, 1H), 7.18 (t, j = 7.8 Hz, 1'i)chEP0§@79(3?r
1H); M5 (ES) rnlz 423 (M + 1); HPLC-RT: 3.57 min. 10 Preparation of

title conpound In a simlar manner to Example 1, the title conpound was

obtained as single stereoisoner fromthe condensation reaction_of
(3R*, 4S*, 58*‘{)13 pAWIBIVEICH ¢80 inLved)y¢xtracted with AcOE, dried (MgSOy) and

E ng)rretzh{'( R g%eyg%%Licﬁtagﬁbg&é diefhith REPHERAREEH PRI BRehn
(3- hydr oxy- gheamaAteraphy (RexansatrRT1:1) Hosive (28U UG RS h2 dByPrdsaathearie- | -

arboxylic fRkoyDUl YhetRfhBfanyl] Géiged 1sédily bid t@t-bdtit bstwes
retai ned as %ﬁ();zaot?(eg éi%ieealgﬁ gg?rp%ﬁgﬁ%‘%?a NVR (2700]I€\}/I'1—1I§ CDC13)t&¢88 0. 82

(3H, d, F-6285R 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'BAMRIB7OMHz GDZR3)D BI5-{ A6 (mpBH),A.B2(60KR 1(70H.9hym, 1H),

127 soe) . LA 5@? G e e el 08 36 (e hen, 3%5“3&&?11 fﬁ%
i - sec- But yl 347[39Y (n 1), BISHA/H} Gxy1EpRE.SY (br, BHhyG.G5-6:80 Kaps 21
‘et hyl sul f apyls @ 7apy4 }rzp:my ol d6tbR- ﬂq)yMs (%smmmwpxpmmﬂcm» 3737 m{h car ba

moyl ) - 2- methyl'~propyl ] -27di met hyl dam no- yl - but yram de Preparation of
(29)-2-((1R 2S)-2-{ [2-(3- hydroxy phenyl) - et hyI] met hyl 30

car banoyt% - 1- net hyl sul f anyl - propyl ) - pyrrol i di ne-1-carboxylic acid
tert-butyl ester. To a stirred solution of

(2S) - 2-[ (I R 2S) PRepasdatimof-the tide bythpodkddany| - propyl | -
pyrrolidine-1- carboxylic acid tert-butyl ester (1.. 70 g, 5.6 mol) in

CH2C12 (20 i) 0 7 76 added
-N- et hyl - 3- hydrg\gyp ene g##’n%gﬁ%cﬁ%\@momed&%&l %@?ﬁé@ia%% € BCP (
- 3.72 g, 8. 4steravibmer HOBTt eroaéergatl@l reagtinml Of (BRHS S p[rl\l)bwlmeﬁlw

4.88nm, -

§ S st ur e?ym&%L %‘ahﬁéiﬂi@om!;]g%‘ljzr@% v#?—mg?{n)flﬁégtﬂ'ﬁh@&lf bhd g? za-gmqg}nz
extract el wi %’I’ﬁlYMTPhCHYIP -shylgupaoepyll-1-me YlSUlfanYl'PfOPYl -pyrro dme‘ 1-carboxylic

acid tert-butyl ester. The stereochermstry of the product was retained as indicated in each

component.

'H NMR (270 MHz, CDCls): § 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




5 and concentrated in vacua to give a crude oil (3.83 g), which was then
~purified by flash colum chromat ography (hexane: AcOEt =1.: li))Jan@IygEQQ,ﬁ

(2S) - 2- ((widhhsA®es7¢- {[ 2- (3- hydroxy- phenyl)--ethyl] PCT/EP02/07931
- met hyl - car banoyl } - 1- net hyl sul f anyl - pr Opylv‘%* pyrrolidine-I-carboxylic acid

tert- butyI ester as a gum(l 38 g, 56%. - NVR (270 MHz, CDCl13): 8 1.27

3H, d, 9H, . 1.5:2 1 10 . . 1. 9- 33 (3H,
(7 2. 20 2 %‘%@Fﬁ«)m‘?#ﬂ‘ghﬁ nf‘?ﬁ&"ﬁ‘i“*%ﬁ‘é‘i‘&@é%“}-%’ 1532,mr31.o 6B@P1(5 ElH
r_n) 6. 52- 6339 g(BHmmpl), HOBT- a. 2Qg,$4mmn)),adcrdlf¢5pro@$1§ﬂ(yldﬂﬁhe(m;§£m 3.90
mn. Prepar g hom, ttrggn-{)fehkgggﬁ@pgﬁé}%e%% shrrteﬁ at 1-00n|1 & ,énpefé}gerfpﬁgh?&ﬁnpl e 1,

the title conpound was o 1'Son

* condensat i oFU¥EECVssHepFhadIrth REHGLEY mI4x 3% mmdmtﬂthEt aieg (MgSO,)
(N- et hyls- LaydddrRentr-£ed b radnd R, hené@%l b}’ €)0 AR asMid P @HEd by flash

(rzne?% hsl (((:irffﬁﬂ%‘? }‘iémﬁ@éwp‘g&%&%foﬁ;ﬂl))m ESYPI(%?)r%I A8:25)2- Y &(Bdwdtaxy- aci d

tert-butyl plsdogh)-ctiyip-nséthylaahiemdyit 1-n Oylgmnﬂ (g%@ p%%llﬂ%gﬁl'i&?goz(%%gaadm

di cat ed onent 27
T I(@ﬁegﬁ?hles%n%%aﬁu%l 3?5%@ 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,
3. 20- 3. 65 (me(zmMHzACnalsom 273H,41, 467,26 B5), (1236, 1.5¢ (9H, Gn) 1832.43H,

s),

m, 6.9 H ( P 7 le 62
VRN (21? B G o812 335 yﬁz ?ﬁmﬁ,nﬁ #gg%s (3a/ By Bs-333 (B!

[ 2- ( 3- hydr o%c?éﬁﬁé@ﬁ) oy f 9tﬁ§ﬂhﬂ}ﬂl)r7 Q(h?BérﬁH;H r}n) L850y 37 PFF WIHRRG-RE: | |
- 2- met hoxy-#le@yen but yl } - met hyl - car banoyl ) - 2- et hyl - propyl ]

- 2-di et hyl am no- 3- net hyl - but yrani de 30 Preparation of (2S)-2-

[ (1R 2S) - 2- benzyl oxycar bonyl - | -ethyl sul fanyl -propyl] - pyrrolidine-

| -carboxylic acid tert-butyl ester 19 January 2006 WO 03/008378

PCT/ EP02/ 07931 -77 To a stirred suspension of t-BuOK (609 ng, 5.43 mmol) in
" THE (90 m) wasPrapaetion bf fhid t{tk.cOmpolind0. 11 nol ). After stirring for 30 mn
at roomtenperature, a solution of

15 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—valinanﬁdo)]—3~methoxy—5-methylheptanoic acid and (28)-2-((1R,25)-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): 8 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 Preparatlon of (25)-2-[(1R,2S)- 2-benzyloxycarbony1 1-ethylsulfanyl-propyl]-
py’rrohchne-l carboxylic acid tert-butyl ester




(2S) - 2- (2- benzyl oxycar bonyl - propenyl ) - pyrrol i di ne-1-carboxylic acid
tert-butyl ester (3.75 g, 10.8 nmol) in THE (75 m) was 1&ddreary 80¢the
m xture. ¢ 6HoodsRN, the mxture was 5 quenched with saturgiegpd
aqueous sol ution, and then concentrated in vacuo. The residue was di | ut ed
~with Et OAc (400 n1) and washed with satumated NH4C aqueous solution (150
m), saturated NaHOCO3 aqueous solution (150 rnl) and H2O élSO m). The
organi ¢ | ayer vﬁsamnreﬁsmpemmmfy (8092896, 43mthod HaT Eﬁ@éﬁbﬁ'@ﬁé@dﬁdﬂ

vacuo. The &C _12 Sul031 R %f&?swu@qbwmﬁhé%ﬁ%ﬁ@wu@mﬂﬁwﬁofgel

h | Et

§ 23(6126[ (1R2BP- -hﬁ@ﬁ}zlymﬁsb@aﬂbmwﬁn}rl)-Bm9h<%leﬁ~rlaﬁ$91r0x|3}l‘bwﬁ ferishatrbisten(Hd2 | -
cia; 80?%4 ic g’iq{)@ thlol) iRV (78ShE kvat 3dRR! 16 thS3Wure. MBIVREK, @meﬁgﬁm’) 8
T 578 aushihed wishgatlustgH At tosafitos, 4P eb 3oncentihigt i g

(in, 2H), ZediudwlOdiluted ¥ith EtOA044(H. D), 4114 W&H)Ed witha6turatdd NEHCl sdfeos Wo
i pr oparsh R0 pyE ] SACHR il By %0 O a6l ud- 20
[ 2- ( 3- hydr oxgangih tayyt yasedrfed gver anhydrous N3.2504, and then concentrated in vacuo. The

met hyl --car bagpyl }vaplsﬁ@ﬁég)xb L{rﬂ% RnSbarsRPoR it e tledad SEIOAUL Yo/105T €T -

' I(SS;:1 ;I (rInQ Il%r/ @g%ngr;% @%ﬁgfﬁgmng.g}n%begzﬂq:qqrhogd 1-ethylsulfanyl-propyl]-pyrrolidine-1-

hydr oxy- phea%&qﬁ&ma}aﬁsa@yéstém@agmd%) propyl)-pyrrolidine-1-carboxylic
acid tert- butyl ester was prepared from

b oby 1 oyrs ol ) WBER FA0RBEE SRy e 1 gt ML R b 28140 Gt 150

hydr ogenol yaH s 1160+1. 78\, 13Y), 176420001 (oo BHY, 24149 6de(mig\BH) 33 h§-r28(pp&Ned B3 ani ne

?éar Oﬁ; om dgg.s %7%!&@%(7%7@6\% 1%@@; %’38(11%%% %)Qé% 41 1@2}?8(#?4}701‘&%123} 35

6. 50- 6. 99 (IB¥hermwynixiurag MSK (niz—&Sm()M t&a MQ@;H)‘A HPLC- RT: 4.12
mn. Preparation of the title conpound In a S|mlar manner to Exanple 1,
the title conpound was obtained as single 30 stereoi soner fromthe
condensation reaction of (3R ,45*,5S F)-4-[NN-dirriet hyI L-val yl -

(N-met hyl - L-val j.nam do S

(1R 2S)-1- eth I§Bﬁﬁaﬂé}3fé55t?‘@ﬁ§¥§hl%§&’ %‘i@?ﬂﬁg ﬁgr hY@f‘Wr? Senlf AR

- met hyl - car ey tabamopypropy pyrodlidihe-darboglibarid tercbaty] etdrer t - but yl
ester. The stereochem stry of the product was retained as indicated in

each conponent. Inlagsu%ﬁgyl%gﬂnegqg %xample 61, (28)-2-({1R,25)-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. e

, '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 (MHY), HPLC-RT: 4.12 min.

Preparation of the title compound

o 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 (28)-2-((1R,25)-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. | | :




©3.00-3. 20 (Sflaﬁplf%pareéfwn 22§

WO 03/ 008378 PCT/ EP02/ 07931 -78 1H NWR (270 MHz, CD30OD): 8 0.75-1.50 (26H,
m, 1.55-2.85 (13H, m), 2.85-3.20 (12H, m, 3. 25-4. 25 (1I9|—Janw)ry2ﬂ0635 4. 92
(2H, m, OEwABesmesHs(3H, m, 6.92-7.18 (1H, n); LC- MBS 762 deibnoe; J,jlgirc-
2.94 min. 5 Exanple 63 N-(1-{ [ 1-sec-Butyl-4-(2-1 1- ethylsulfanyl

[ 2- (3- hydroxy- phenyl) - et hyl car barmyl] - -78-

propyl }-pyrroli gll n-1-vyl %@)2 met hox - 0X0- buty @} I -car bam)% g rret hyl
IWBD 85-3.2

-propyl )- 2-di meld h8tOA5a kb0 62 r7e$\5 @sH.

(29) - 2- { (1R(28),hy, %tisyé §51t1fo@{nﬁ'1)r,25&24 s(ﬁzbaxﬂ{)owsmmm m)16.92-7. 18 (1, m),

et hyl carban&g}i@prgé\ﬁ%l rro 1 |ne | - carboxylic acid tert-butyl ester In a
simlar C-RIgy-99mip R 2S) - 1- et hyl sul f anyl - 2- [ 2- ( 3-

hydr oxy- phenyl ) - ethylcarbanDyI] propyl }-pyrrolidine-I-carboxylic acid
tert-butyl ester was prepared from

(25)-2-[ (1R 2S)- 2- benzyl oxycar bonyl - 1- et hyl sul f anyl - propyl ] -

pyrroli d|5ne 1- Cﬁ%ﬁé éaC acid tent-butyl ester through hydrogenol ysi S

foll owed by 15 am dati on with 3-hydroxyphenet hyl am ne hydrobrom' de. '"H NWR
(270 MHz, CDC13): 81.20 3Ht,J73Hz,131(h3y§ 9Hz)148(19H
s), 1.55-2.40 (5 L-fjl-sep-Burylot-65{I-ethylswifanyb 26 2-(3-lggrqmrphasyl)-ethyl@rmmaeyl}-2H
m, 3.45-3. 50 T qu 2° Ra

m. 6 90 (I ny}a{y g ﬁ %%Oﬁboxmbutﬁl ﬁ/‘@a 4537%%’%%F}ﬁ oL
mn. 20 Preﬁa@‘%‘te #‘%‘Pc’tsﬁ@ W EWGH@Gund In a similar manner to Exanple 1,

the title conpound was obtained as single stereoisoner fromthe
condensat i on r e2edpaeitionfof (B5FE2-43R, Zi‘ﬁ*l)etﬁylhﬂlfaﬁiyldm MBWHrdxy»Iﬂiemd)-

E SPS;TE t2 hﬁ(ol R %’gca'%%gl@q’ﬂ)ﬂlmpﬂ}~pyrr0ﬁ¥1ne-1-carggxyhl1 eRLangL. %u%rcf Ld.,2nd

et hyl sul fanyl - 2-[ 2- (3- hydr oxy- phenyl ) - et hyl car banoyl ] - pr opy pyrrolidine-|
-carboxylic aclwa sigrilar bunper @ﬁmmpléme(%%é&*&éﬂﬁéhlsﬁthﬂsldgwh% [Bfdduct was

retai ned asy gmkﬁ?}l%ﬁ @mgﬁgﬁagﬁ?ﬂ%ﬂﬁﬁ; pﬁbﬁiml}@ 1(23190}%'@ ac1% Bl léter

0.57-1.60 (2 (R mﬁl s) A
R,25)-3chenzggycathonyly 1-etivts faniéwr? ,
4.30-4.90 (BHroRdined-&obddtic a8 fabt-bOybR1ce HiBugR hydridkendysd¥olldbdd 59 7 12

(IH t, JET.6

amidation with 3-hydroxyphenethylamine hydrobromide.

'H NMR (270 MHz, CDCls): 8 1.20 (3H, t, ]=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): 8§ 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 (IH t, J=7.6
Hz). 7.79(1H, brs); LC-MS: 748 (MH*),HPLC—RT 2.72 min.




Hz). 7. 79(1H brs); LC-MS: 748 (MH), HPLC-RT: 2.72 nmin. WD 03/008378 -79
- Exanpl e 64 19 January 2006 PCTI EP02/ 07931 N-(1-{ [ 1-sed9auyary 20q6- |

1- di met hylgahbasgayd net hyl sul fanyl - 2- [2 ( 3- hydr oxy- PCT/EP02/07931
phenyl ) - et hyl car banoyl ] -et hyl } - pyrrolidin-1-yl)-2-nmethoxy- 4- oxo-butyl]

-nmet hyl - carbanoyl } - 2- net hyl - propyl ) -2-dignet hyl am no- 3- net hyl - but yram de 5
In a simlar manner to Exanple 1, the title conpound was obtained starting
from (3R, 4S5, B@npld464

[ N, N-di net hyl - L-val yl - (N-net hyl - L-val i nam do) ] - 3- net hoxy-5- net hyl hept anoi c

acid and 2-{1- dijglfylscashamaybh el direti b oyimbidyi l@@fdawaqm(s-h droxy-
ater.) 1n NirenghgmbapB T éfy%ﬁhgﬁ'm”%@l oo %'-‘o‘%o%gts% Stk
2.21-2.81 &b 1 e ~diSdeth rﬁﬁm&-&& Hutythmide 30 (3H,
3.25-3.90 (7H&§J5’f}?n5%-y gxo@ﬁﬂz lﬁim) ﬂa 4. 60-5. oéﬁ(zﬁ m)1 6. 50(6 758%3H

Ez hy|6 22? E a]r;]S C( H sd&.lhr i to %xam&]!gli'oghe tlli!:c3 c%mpound Was obtrqn%d sm&n65 15

2-{1-[1-(4- QMMZS&)%{NWM%yBLMhW ~thethylriAvalinanaylo §-3-methoxy-Sout yr yl |

- et hyl mtﬂ&ﬁg -
: pgne%/hyl ca nghl);o g&t&ﬁ %X%é ﬂ@ hﬁl et I?EHBXAQ)}'II%(E)H }@Juﬁgh{rlrztzagys%lliﬁr?}g;]
S of N {2-(1- B@ybtﬁd;«ﬁcazt qrzoflie@gl}fm@rqiva;neel-ﬁwbgwh%ﬁgd tertshugy] ester.
phenet hyl car banoyl - et hyl ] - pyrrolidin-1-yl}-2-nmethoxy-4-oxo-butyl)-nethyl -

rbamoyl ] - 2- metihy R epx Vi, dDIBDi @r8-1983188] zéf-mwwm}HMSQIM1
(0)

' 8 (2)82 m: g(%ﬂanq; SpZﬂﬂeS])( gbérég%iﬁﬁdg’sd%%(%f% ?é@ﬂ%@?%ﬁ 4T$1Ug((2 d rred

at room t enpgya6045.00 % 28, 22)6.50-6.18 (FHxhUcOwASS (HDmpE i MSed (MHAL EPLCFhe
resultig cr%ﬁ §]|5I .was di ssolved in CH3CN (1m ), and 25 ethyl am ne

hydr ochl ori ez( 0.674 mmol ) and pyridine (0.067 m, 0.676 mmvbl) was
added to the solution at OC. After being stirred at roomtenperature for

- 15hr, the m xture was concentrated in vacua to give a crude oil, which was
purified by preparative HPLC (colum: ODS-SOTS, eluent: 38:32

| H20: CH3CN 0. 05%&ple §5€ appropriate fractions

15 Ethyl-carbamic acid 2-{1-{1-(4-{ [2-(2-dimethy1afnino-3-methyl—butyrylamino)-3-
methyl-butyryl]-methyl-amino}-3-methoxy-5-methyl-heptanoyl)-pyrrolidin-2-y1]-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 CH2Cl;
_ (1 ml) was added N, N’-carbonyl diimidazole (33 mg, 0.204 mmol) and pyridine (0.020 ml,
0.202 mmotl) at 0°C. After being stirred at room temperature for 24hr, the mixture was
, concentrated i 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:CH;CN/0.05%TFA). The appropriate fractions
were lyophilized to give the title compbund as a white amorphos powder (46mg, 84%).

30 1H NMR (270 MHz, CD;0D): & 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.




wer e Iyophillzed to give the title conpound as a white anorphos Bomder
(46mg, 84%. 30 'H NWVR (270 MHz, CD3OD): 8 0.57-1.18 (21H9 Japuary 2060 1. 50
(2R M WohBndssdd (9 m, 223285 (9H m, 2.86 (6Hpchmpedofif (2H
q), 3.14 (3H, s), 3. 31(3H s), 3.30-3.95 (5H, m, 3.95-4.25 (2

4.60-4.95 (2H, m), 7.10- 7.35(5H, n); LGOVS: 805 (MVH}), HPLC-RT 2.73 nin.
WO 03/008378 -80 Exanple 66 19 January 2006 PCTI EP02/ 07931 Et hyl -carbam c
aci d 3-(2-{3- Examplq66 [ 2- (2-di nethyl am no- 3- net hyl - but yryl am no) -

3-met hyl -butyryl]

-t hyl - ani nO}EﬁylﬂBérBﬁiﬁé’a@rd@(i’lYé {hep{ Ay dimdylirniniods-mePhyHibuty:Plamino)-
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et hyl car ban®thy]-3- methylsulfanyl-propmnylammo} ethyl)-phenyl ester

- 1- et hyl sul fanyl - propyl } - pyrrolidin-1-yl)-2-nmethoxy-4-oxo-butyl] -

' rret hyl - 8ar barmoyl } - 2- met hyl - pr opyl ) - 2- di net hyl am no- 3- met hyl - but yr am de (30
ny, 35 mmol) in CH2C12 (0.5 nL) were added ethyl isocyanate (0.042 ni,

0. 53 mml) and 10 dii sopropyl et hyl am ne, (0, 062 0..35 nmol room

tenperat ure. Af¢astitsed sejuiien 13’5}1&{}1/6{1{1 S?Colb‘l"ﬁ’]r‘é‘r%‘e{g];? 1P élyamxylﬁ%f‘% the mixture

was concengdlgtzglga;ng aicngtHygughﬂ/ﬂ ?ﬁr@hdm(ﬁﬁ) -2 thowHdcdxovasylpur i fied -

b t | 2 FA
! Tﬁepéﬁﬁ?égﬁe bRy BT R EET R ﬁfrgéﬁ%l@? SR e R G ke o
~white anor possIsNSINVHECHECI3 (018 mId 994re added'ebhylidReya2d@ (062 mIDTE3m m@) and

998178 L sty b 3 Mg g

(3H, s), 3r@Ga fenmMBriubkt fonj3hi3tieanixRie was cr@nOatedisn vacgo Bogive pgrude pil

4084 ST Lt wadpphct ot Oe R DS ST ucd 38195 29 (11
. I | ustrat efﬁaﬁﬁﬂﬁ‘d@@tQS&’ﬂF@r%¢wa?ﬁ@e é’é?ﬁ%sﬁﬁi@ YSP%L&HWT{E? B@F ded by

the pres eNLorhPYERY 4sAwhite amorphous powder (13 mg, 39%).

15

'H NMR (270 MHz, CDCL): § 0.68-1.19 (18H, m), 1.15-1.46 (8H, m), 1.50-2.10
(SH, m), 2.07 (3H, s), 2.10-2.68 (3H, m), 2.75-2.90 (2H, m), 2.94 (6H, s), 3.03 (3H, s5), 3.32
(3H, s), 3.30-3.78 (4H, m), 3.95 (2H, g, J=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




25 30 WD 03/008378 -81 Exanple 67 Tablet formation 19 January 2006

PCT/ EP02/ 07931 | ngredi entsng/tabl et N-[1-({1-sec-Butyl - 2-18datusy2 2- (1-
met hyl sul {ghymgsrhenet hyl car banoyl - et hyl ) - 525100 pyrrol i giPepamihdst

- 4- oxo- butyl } - net hyl - carbanoyl )-2- net hyl - propyl ]

- 3- net hyl - 2- net hyl am no- but yrarni de anhygir-ous | act o0sel038335 croscarnel | ose
sodi unt68 povi done K30556 nmagnesi um stearatelll Total weight120120150

i nterl ocking gBkabpla 6Zapsul es each containing the follow ng ingredients
were 5 manufactured in a known mannar. 10 15 WD 03/008378 -82 Exanple 68

19 January 2006, 1BGLLER@4H 07931 I ngredi ent sng/ t abl et

Ingredients _ mg/tablet

N-[1-({1-sec-Butyl-2-methoxy-4-[2-(1- _ 5 25 100
methylsulfanyl-2-phenethylcarbamoyl-ethyl)-
pyrrolidin-1-yl]-4-oxo-butyl}-methyl-carbamoyl)-2-
methyl-propyl]-3-methyl-2-methylamino-butyramide

anhydrous lactose 103 83 35
croscarmellose sodium 6 6 8
povidone K30 5 5 6
magnesium stearate | | 1 1 1
Total weight 120 120 150

. Interlocking gelatin capsules each containing the following ingredients were

5 manufactured in a known mannar.

.10

- 15




N[ 1-(( 1-sec-Butyl-2-methoxy-4- 12-(I-

met hyl sul f anyl - 2- phenet hyl car banoyl - et hyl )-  pyrrol i di n- 19Japuary 2006
- 4- 0x0- - buwplosoemtdyl - car banoyl ) - 525100 2- net hyl
- 3-net hyl - 2- net hyl am no-
st arch253540 tal c101510 magnesi um st ear at8e122 Tot al
-83 Exanple 69 Injection solution/emnulsion preparation 19 January

03/008378

2006 PCT/ EPozlﬁﬁgmletF%grem entsmg/n-d N

[21-((1-sec-

_ -pPropyl ] pcrmpozeress
but yram de hydrous | act0sel59123148 corn

wei ght 200200300 10 WO

car banoyl )}- 2- net

Butyl-2-nethoxy-4-T2-(1-nmethyl sulfanpyl -
phenet hyl cjar baqﬁ% edhby! ) - pyr rolidin-1- yI | - 4- oko- b Jehbleet hyl - 1 ng
-propyl] - 3 met hyI 2- met hyl am no- but yram de
gl ycerol 10-50 g L"(H-tsehc'-ﬁ'&m er{ﬁo ?d I.5 g gl ygerol 8- 1%5mg 160
' 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 25 35 40
talc 10 15 10
magnesium stearate 1 2 2
Total weight 200 200 300

10




-~ - benzyl; or

. waterq.s. nl 5 WO 03/0,08378 -84 Clains 10 1. A conmpound of the formula
(1), wherein CTIEEPO O79 a6 (1) R, R2 and R3 . are each I9daepmend@i®t |y
‘hydrogen Qg éﬁ{ ossA) -alkyl; R4 is hydrogen al kyl optional |y ﬁﬁp@}dﬁﬂt ed
with one to ree substituents selected from the group consi sting of

- hydroxy, al koxy, am no, nono- or di-al kykam no, carboxy, al koxycarbonyl,
car banoyl oxy, al kyl carbonyl oxy, carbanmoyl or hal ogen; al kenyl; all nyl;
(C3-C7) - cycl oalEkypleaddy| optionally substituted with one to three
substituents selected from 15 the gr oup consi sting of hal ogen,

al koxycar bonyl ﬁgg};w | car bonyl oxy, cyan, nono- or

di - al kyl am no, a’l ﬁﬁ tE"o“{?/‘%% arﬁt)dr%noxy, trifluoronethyl,
trifluoronethoxy;—atkytthro,—tydr oxy, at kyt—ar bonyl am no,

het er ocydyl , 1, 3ngiedirwisy| , 1, 4- di oxol yl, amino or benzyl; 2D ar JP%W‘] Wi tih’
the aryl CI‘OUD ODtl()nallv Qllhqtlfm‘pd wi-th - one-tothree—s $ ot

IJJI.I C OacCTil o

sel ect ed flr om ber g0uR- BB} ShithGof-(nal-ageysulahiteseycar bony| .1 gl f andy

pherony. ( merebsHbeRA BTy R s R Sy R. Rydrony.

al | cyl car jogaaisyhez-niehgrmopdl- )%Jmathﬁl—z—dlemh}dammoibmrmﬁlel yl, am no or

glycerol . 10-50 mg
Ieciﬁn 20-50 mg
soy oil 1.5mg
glycerol 8-12 mg
water g.s. ml




- heterocydyl al kyl; is (Cl-C)-al kyl am.no; WO 03/008378 -85 5 10 15 20 19
“January 2006 PCT/'EP02107931 hydroxy; - (C3- C7) -cycl oal kyl 2 lonally

subst i t W33 henyl  or benzyl; arylanino; aral kyl am. n(i;?]>9J§Hi|1 '1'991"(l;1¥jt ‘
(Cl-C4).-al kylene and the aryl group optgpnally” substituted with one to
three substituents selected fromthe group consisting of hal ogen,-

' alkoxycarbonyl sul fanoyl, al kyl carbonyl oxy, carbanoyl oxy, cyano, npbno- or
“di - al'kyl ami no, al kyl, -al koxy, phenyl , Ckplg‘enoxy, trifluoromethyl,

~trifluoronethoxy, al cylthio, hydroxy, *kyl car bonyl ami no, heterocycl yI
1,3-di oxolyl, 1, 4-dioxolyl, am no or benzyl; (Cl-C4)-al koxy,

benzhydra2| nd. heiemmpqum@bfiﬂxpifa:mdhl(!b substituted with one to three
substituents selected fromthe group consisting of benzyl, benzhydryl,

al kyl, hydroxy, al koxy, alkyl carbamyl oxy, anino, nono- or di-alkyl ani no,
acl am no, al koxycarbonyl am no, phenyl or hal ogen; hetero cyclylam no;

het er ocycl oal kyl ami no Wi t he rogfp optionally substituted
with one to three syfsti ueﬁts t gdUp consi sting of
benzyl, benzhydryl, all¥yl Jj hy roxl*y kgKy, akkylicarbanoyl oxy, am no,

di al kyl am no, acl am noge alkq arbonpl am nqq,,pS(Om,aJl ogen; (1) ,

wherein
5 - RLR*andR® . are each independently hydrogen or (Cy-Cq)-alkyl;
_' O 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, cartbamoyl or
10 halogen; '

alkenyl;
alkinyl;
(Cs—Cy)-CYdoalle; A

aryl optionally substituted with orie to three substituents selected from
T~ 15 the group consisting of halogen, alkoxycarbonyl, carbamoyl, sulfamoyl,
O : aﬂ(ylcarbdnyloxy, cyano, mono- or di-alkylamino, alkyl, atkoxy, phenyl,
| o phenoxy, triflucromethyl, trifluoromethoxy, alkylthio, hydroxy,
alkylcarbonylamino, heterocyclyl, 1,3-dioxolyl, 1,4-'di_ox01y1, 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, cyaho, mono- or di-alkyl-
amino, alkyl, alkoxy, phenyl, phenoxy, trifluoromethyj, trifluoro-
L : ~ methoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl, 1,3-
25 dioxolyl, 1,4-dioxolyl, amino or benzyl; or '

heterocyclylaliyl;

R®  is(C-Cs)-alkylamino;




aral kyl oxy and aral kyl both optionally substituted with one to three
substituents fromthe group consisting of hal ogen, al koxylwa%?()%

sul f anoyl w@bidgosear bonyl oxy, cyano, nmono- or di-al kyl am nopcg a7o31al Koxy,
phenyl, phenoxy, trifluoromethyl, trifl uqronet hoxy, al kylthi o, hydroxy,

.al kyl car bonyl am no, heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amno,

am nosul fonyl or benzyls; nis an integer of 0, 1 or 2; 30 and

- pharmaceuti cal acceptabl’e salts thereof. 19 January 2006 WO 03/ 008378

PCT/ EP02/ 07931 -86 2. conpound_of claim.1 wherein R..is (Cl- -al kyl . 3.
A conpound of claim1 p3§g£cﬁﬁl%1h’§wlq°§m€9 3}1%5%"19?.‘11’,5( Pé’%ﬁ%l&ﬁc%ngi’ cl ai ms
1to 3 wherein R is (d-C4)-alkyl. 5. A conmpound of clains 1 to 4 wherein

R2 is methyl. 10 6. A ceyimeitad of clainms i to 5.wherein R3 is hydrogen or
methyl. 7. A conmpound of clainms | to 6 wherein R4 is hydrogen; alkyl

ti |1 bstituted_w t ' : th
aroup consi st no of hydrayi ey fe (GRSl MP ARG BT,
car banpyd oxy, acet oxy enbgémisdxgthainiednyhree gubstituentaselectedoprthegyespal ky! ;
aryl optionally substi tc%f;%ﬂ@a &fgkﬁ%g&,ta&ﬁ&géa?ﬁmﬁzﬂQﬁIféthﬁM]Eylga?%xﬁ%ﬁg from

the group consisting of a xy, hydroxy,  hal qgen no, no- or
di - al kyl anino, al kylt rﬁﬂé?amwkwwew,W-&rﬁﬂ%cyﬁa}la%ka}lw?%lwmﬁgﬂﬂr yl
gL oup optionally _SUbSt'hﬁaﬂi}@?trYﬂ'doF'ﬁﬁ@ﬁlyLﬁd%ﬁﬂr@ﬁle X Jdlylgig, hydeixgct ed from
the group consisting of a ., al.ko Y. a , 1am mono- or
di - al kyl ani no, or al ky|aPF{§CB,}i’°6‘Wla§6n e&‘?’B%YﬁB’mrgéﬁWPg’Hgg‘ﬁ\“’é%‘%?sw%‘f
clainms 1pto 7 wherein Réntyd; phenyl, nethyl, t-butyl, 4- tButyl phenyl,
4- met hoxyphenyl , 2-am noet hyl, 2-dinmethyl am noet hyl, ZHNCH2CH2-, 4-
met hyl t hi ophenyl, cycl XVl .n2-.. 3-, or 4-hydroxyphenyl,
4- acet oam nophenyl, 4 ggfi%tggéﬁﬁenyl, ethyl, i-propyl, benzyl,
2- acet oxyet hyl, 2-di et hyl carbanoyl oxyet hyl ,

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.




phenyl ethyl, allyl, n-pentyl, 2-naphtyl, 4-fluorobenzyl, 2-furylnethyl or
2- hydroxyethyl. . A conpound of clains 1 to 8 wherein \/\D@afaggﬁg.ggoﬁ 87 19
January 20606 03/648378EP02/ 07931 R5 is (Cl-C6)-al kyl am no;  hypepEvizores
(C3-C7)-cycl oal kyl ami no optionally substituted by phenyl or benzyl;

arylam no; 5 aral kyl am no havi ng (Cl-C4)-%l-kyl ene and the aryl group
optionally substituted with one to three substituents selected fromthe
.group consisting of HZNSO2-, hydroxy, alkyl, benzyl, al koxy, carbanoyl oxy
or heterocyclyl; (Cl-C4)-al koxy; benzhydrazino; 10 heterocyclyl

optional |y subsgi t Atceshpounefidyim dwhbehrRYid(§)-Cshadkdr ocycl yl ami no;

het erocycl oal | cyam no with the heterocyclyl group optionally substituted
‘Wth one to three substituents selected fromthe group consisting of alkyl,
hydr oxy, al koxy, al kyl carbanmoyl oxy, am no, dial kyl am no, acyl am no,

al koxycar bonyl am no or hal ogen; or. 15 aral kyl oxy and aral kyl both
“optional |y subs?itfcempeind obdam bor Bwkerein Rt Mt s from the group

consi sting of hal ogen, al koxycarbonyl, sul fanmoyl, alkyl carbonyl oxy, cyano,
nono- or sdi -al kyl am no, al kyl, al koxy, phenyl, phenoxy, trifluoronethyl,
trifluoronethoxy, alkyithio, hydroxy, alkylcarbonylam no, heterocyclyl,

1, 3-dioxolyl, 1,4-dioxolyl 1.n0,. .am nosul fenyl bengyl. 20 10. A
conpound of cla 'ns‘gfo?lgoén%@;%‘m‘f ﬁgrﬂ‘@leﬁﬂg&f%({:ﬁ%%ﬁﬁﬁg phenyl et hoxy;
‘benzyl oxy; 2-naphtyl met hyl am no; benzyl pi perazi no;

1, 2, 3, 4-tetrahydroi soqui nol i no; t- butoxy; hydroxy; 4-H2NSO2PhCH2CH2; 2-,
3- or 4-hydroxyphenyl et hyl am no; N benzyl phenet hyl am no;

4-t-butyl benzyl ani noyBeRzY bATIRR: twvﬂ;e%ih@éﬂgr}ﬁ&thgﬂ. amno; 2- 25, 3- or
4- hydr oxyphenyl et hyl - N- et hyl am no; 4-benzhydryl pi perazi no; 2-

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 alkiny}; (Cs3-C;)-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 compouhd of claims 1 to 7 wherein R*is phenyl, methyl, t-butyl, 4-
tBﬁtylphenyl, 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



phenyl cycl opr opyl am no; thienyl et hyl am no; 2-pyridyl et hyl am no;
5- et hyl pyrazol ; 4, 3- di net hoxyphenyl et hyl am i no; benzyl hyl‘yﬂﬁﬁeﬂ'?'QOOG

‘benzot hi agQ) o3do¥dget hyl -am no; 2- pyridi n-4-yl -am no; PCT/EP02/07931
3, 4- di net hoxy- phenyl - et hyl - met hyl - am no; ,_bezot bi azol - 2-yl net hyl am no;
2-pyridin-3-yl-ethyl am no; pyridin-4-yl ﬁﬂhyl -am no; thiazol-2-ylamno; 30

napht al en- 2-yl no; 4- chiore-p a%lli 1 hyl am no;
4- et hoxy- phensﬁm- et hyl ésrrgcls")lo@)fﬂ&[] 1,n§,’ 3) t hi adi azol - 4-yl - benzyl am no;

2-cycl ohexyl am no orl -benzyl - pi peridin-4-ylanmn 19 January 2006 WO 0 310 O
8 3 78 PCT/ EP02/ 07931 tgdroxyil. A conpound of clains Ito 10 wherein n is an
I nteger .of 0. 12. A conpound of clains | to 10 wherein Rl and R2 are

nethyl, R3 is hydrogen (caud)-Bydduligihnhinb @pEbnally sdbstiidteddyqshengdwe dendylicl ai m
12 selected fromthe group consisisting of a) N[ 1-({

1-sec- Butyl - 2- met hoxy- 4- gxo: 4-[ 2- ( 2- phenet hyl car banoyl - | -

phenyl sul f anyl - et hyl ) - Y8 n-1 -yl ]

-but yl } - net hyl - car banmoyl ) - 2- et hyl - propyl] -2- .

di met hyl ;ani no- 3- net hy| -amalkylamiviodeying{Ch)CaNalkylene and the aryl group optionally

1-({1- - But.vl - 2- nRt I - 2o : QTP
Eat h§/l{ ) - f);?rsgﬁ?%?%ai{{% %@%}%&ﬁrg@%%kgs%lfﬁ%sg%éﬁ%hfgg%gh%%fgﬁ&%g?f% opyh - 2-
“di met hy| anihydr@yyalkylyberzyh glkesy, casbampyloxy or heterocyclyl; -
N-[1-({1-sec-Butyl-4-[2-(1-(S)-tert-butyl sul fanyl - 2- phenet hyl car banoyl -

~ethyl)-pyrrolidin-1-yl ](q;{;éycg]kg%yA- oxo- butyl} -nmethyl- carbanoyl)

~ -2-nmet hyl -propyl] -2- 15 di et hyl am no- 3-net hyl --butyram de, d) N-{ 1-
[ (1-sec-Butyl-4-{2-[ 1-(4-tert-butyl-phenyl sul fanyl)-2-

phenet hyl car banoyl - et h)he}’zh‘%ﬁ%‘%;i din- | -y1}

- 2- met hoxy- 4- oxo- butyl ) - net hyl - carbanoyl] -

2- met hyhe propyl } - 2- di métehsrbamiyhoptiomity sybistibued bnbends] ordyenzhydryl;

N-{1-[(1-sec-Butyl-2-methoxy-4-{2-[1-(4-nmethoxy phenyl sul fanyl)-2 20

- phenet hyl car banoyl - et h = L:din-1 -yl }-4-oxo-butyl)-nmet hyl -car banoyl ] -2
Aoy

-nmet hyl - propyl }-2-di ne et hyl -butyramde, f) 3-[1-(4-{

[ 2- (2- Di et hyl ar ni no- 3- et hyl - but yryl am nq) - 3- net hyl - butyry|] ]-., me | - am no
} - 3-met hoxy- 5- et hyl - FUATLATTA SO SRS gwpfﬁﬁ{@l}yl}yawﬁypﬁ’mte%
propi oni ¢ agiK oRORIBEYHubaEH&Its selected from the group consisting of alkyl, hydroxy, alkoxy,

| alkylcarbamoyloxy, amino, dialkylamino, acylamino, alkoxycarbonylamino or halogen; 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, alky}, alkoxy, phenyl, phenoxy,
trifluoromethyl, trifluoromethoxy, alkylthio, hydroxy, alkylcarbonylamino, heterocyclyl, -
1,3-dioxolyl, 1,4-dioxolyl, amino, aminosulfonyl or benzyl. N

20

10. A coﬁpomd of claims 1 to 9 wherein R’ is phenylethylamino; phenylethoxy;
benzyloxy; 2-naphtylmethylamino; benzylpiperazino; 1,2,3,4-tetrahydroisoquinolino; t-
butoxy; hydroxy; 4-HaNSO,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—?,-ylaxm'no;4-chloro-phenjrl-ethylamilao; 4-methoxy-phenyl-ethylamino; 4-
(1,2,3)thiadiazol-4-yl-benzylamino; 2-cyclohexylamino orl-benzyl-piperidin-4-ylamino.




25 g) 3-[1-(4-{ ,
[ 2- (2-Di et hyl am no- 3- et hyl - but yryl am no) - 3- et hyl - but yrg fany biyy! - am no
} - 3- met howyo &/owes78y| - hept anoyl ) -pyrrolidin-2-yl] -3-net hyﬁ@yﬁ%@! fayd31
propi onic acid benzyl ester, h)
N- (1-{[ 1- sec- Butyl - 2- met hoxy- 4- ( 2- { 1- met R§i sul f anyl - 2- [ (napht hal en- 2-
yl met hyl ) -carbanoyl] -ethyl} -pyrrolidin-1-yl)-4-o0xo-butyl]
- met hyl - car banoyl } -2-net hyl 30.
propyl ) - 2-di net hgl am no- 3- net hyl - but yram de, WO 03/ 00837% -89 19 January
2006 PCT/ EP02/ b%7934 qompqung of clajmyg Yyt J) wherein n is an integer of 0.
1- (2- Am no- et hyl sul fanyl ) - 2- phenet hyl car banoyl -ethyl] - pyrrolidin-1-yl}-
i -sec-butyl - 2- net hoxy- 4- oxo- butyl ) - net hyl - car banoyl ] - 2-net hyl -
propyl } - 2-di met hyl am no- 3-net hyl - butyramide, ]) N-{1-[(4-{2-
| LS; l(’ gl- ngrz]}/: ] 5: _.r ag! crc])hljﬁo)(llnzl or dBLIVISH ALY R4 % %{'eolgg{h]yf, R%is hydrogen
| - sec- butsyl aii mitdmoxgegds ofdb- but yl ) - net hyl - car banoyl ] - 2- net hyl
propyl } - 2-di met hyl am no- 3- met hyl - butyram de, k) _
N L[ sec- Bujyl 'A‘cﬁﬁgio%fa? of &afth BY 193¢ d F LAV ERBD Badsidtay oF
met hyl sul f anyl - 3- oxo- pr opy
-pyrrolidin-|l-yl}-2-methoxy-4-o0xo-butyl)-nmethyl- carbanpyl ]
S et hyl - pr opy®) - NG HR I BTG BeROR A Sty 4P e -1
1- [ (1- sec- Byhatvishttisyi{elinf 2 ﬁramﬁw-ﬁqubﬂeﬂ]emﬂiﬁuhﬂbaﬂmp)eznﬁ Spiticar b
amoyl -ethyl . - L ol i d#n- LE vl } - 2-.get hoxy- 4- oxo- butyl) -nmethyl-carbanoyl ]
- 2-net hyl - PRy ER% TRt ?r%%&y Snethyl -butyranmide, m (2-{ 1- [ |-(4-{
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carbamoyl)-2-methyl-propyl]-2-dimethylamino-3-methyl-butyramide,

cee) N-(1-{[1-sec-Butyl-4-(2-{2-[2-(3,4-dimethoxy-phenyl)-ethylcarbamoyl]-1-
20  methylsulfanyl-ethyl}-pyrrolidin-1-yl)-2-methoxy-4-oxo-butyl] -methyl-carbamoyl}-2-
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' ethylcarbamoyl] -ethyl}-pyrrolidin- 1-y1)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
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methyl-propyl)-2-dimethylamino-3-methyl-butyramide,
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ethylcarbamoyl]-ethyl}-pyrrolidin-1-y1)-2-methoxy-4-oxo-butyl]-methyl-carbamoyl}-2-
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- hydroxy-phenyl)-ethylcarbamoyl]-ethyl}-pyrrolidin-1 -y1)-2-methoxy-4-oxo-butyl]-
methyl-carbamoyl}-2-methyl-propyl)-2-dimethylamino-3-methyl-butyramide,

ppp) N-[1-({1-sec-Butyl-4-[2-(1-dimethylcarbamoylmethylsulfanyl-2-
phenethylcarbamoyl-ethyl)-pyrrolidin-1-y1]-2-methoxy-4-oxo-butyl}-methyl-carbamoyl)-
30 2-methyl-propyl]-2-dimethylamino-3-methyl-butyramide,
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pyrrolidin-1-y1}-2-methoxy-4-oxo-butyl}- methyl -carbamoyl)-2- methyl—propyl] -3-methyl-
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y1j-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-
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N-(1-{ [1- S@ﬁn&h&ﬂhﬂﬁb—éanétﬁyl[—guﬁnﬂﬂgroxy phenyl ) - et hyl car bamoyl] 1-t-
~ butyl sul fanyl - propyl} -pyrrolidin-l-yl) -2-nethoxy-4-oxo-butyl]
-nmet hyl -carb anD

ety oy ot STBY ) Ne e - T I prptrlsl ) mhsneslgraemeyd

03/ 008378 P@Td;&ﬂ@ﬁ}’rﬁdlﬁﬂri -1-¥B 2-methoxy-4-oxo-butyl)-methyl-carbamoyl]-2-methyl-propyl}-
15 2-dimethylamino-3-methyl-butyramide,

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

e)  N-{I-{(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-
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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, .'
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pent yl sul f armpsth rRi-‘pPYP'-? inregtylathinoi3-giethyb bty , 4- 0X0- but yI ]

- met hyl - car banoyl }-2 15 net hyl - propyl ) - 2- di net hyl am no- 3- net hyl - but yram de,

- n) N [1-({1-seqyButnkt 4{%1[%&32:&1{42 1-B-vy- ﬁyd&oﬁf- B&'q)l) et ehiba BRI Y1
RETCARA -0 R ?égi Bm%e%%%-ﬁé Bi¥bloefyi-carbamoyl)-2-

- 2- di net hyl mth}d-lﬁepﬁb-aydmhﬂi}&mﬁﬁb%me butyramide, and
[1- ({1-sec-Butyl -4-[2-(1-ethyl sul fanyl - 2 {[2 (3- hydr oxy- phenyl ) - ethyl]- 20

car bamoy ) -2 oty P RS 4@%—%@@ R U IS
N-(1-{[1- secnahylwlfanylepmpyz idin-1-athya- ;r@tl{czy(ésehyhutyk]ynpﬁehydldmmoyl} -2-
et hyl car bamyyld, l-ﬁﬁgﬁybidlﬁ%éﬂ{y?éﬂuﬂbrk ﬁlzemg -b&gﬁﬁﬂmxy 4- oxo-butyl ]

- met hyl - car bano propyl) am no- 3- net hyl - but yr am de,

25 Et hyl b 2-{3-[1-(4- 2 d t hyl -
" but 33y| am'yno)cag % &7? lﬁﬁriFF “]tél"i*h'{z(‘ ‘g'ﬁY 0xy- IPHEHYWE&rqcal%amor}ﬁ Y
- met hyl - PRirsidin 1 D-@Qﬁ&ﬂiﬁ) -4-oxo-butyl]-methyl-carbamoyi}-2-

am
Cior. o8 %%hpv&aﬁs‘é dime&}”‘fa “ﬁﬂ:?d- I RN S
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n) 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,

. o)  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),




19 JanuarWO9¥H§3®herein R, R2, R3, R4, R5 and n are defined accor ding to
claiml to 25, and pharnmaceutical acceptabl e salts thereof 27,

phar maceuti cal conposition conprising conmpound of any ond Jﬁn%?% l1to S
26 and a pharmaceutically acceptable carrier. 28. The pharnmaceuti cal
conposition of claim27 which is suitaljl e for oral or parenteral

‘adm ni stration. 29. The of d in any one of clains
1-26 for the preparatlon f \ggg*
defined in any one of &

| if

e uge of compound as
R of nedicaments for

the treatnment of cell prb ra |vel di dor d®rs. o) Bhe usegpf conpound as
defined in any one of clRi s - for the-praparattion of medicanents for
the treatment of cancer. 32. A use of claim31 wherein the cancer is a
solid tunor. 33. A use of claim31 wherein the cancer is colorectal cancer,
| ung cancer, 20 breast cancer, staomach cancer, cervical cancer and bl adder
cancer. . 3 4 . AvhaeceR, RHR® Imefﬁlaa@amedeﬁnadfacmmngmmmltamﬁ, of dains
Ito 26 conprising condensing an acid of the fornula (U, ‘WO 03/008378 -100
wherein R and, I i j to 26 wth a conpound of the
formula (H), e?%?ﬂ%g&g?bﬁlf@%g&n ‘are as defined in clains 1 to
26. 19 January 2006 35. A process for, the preparation of conpounds of any
of clains 1 toZds AcRhasmassutisalompastiongompristigrospaumd af gryronaof dajms 1 to

10R whersei 26 and 8 phydha@aticAly acébtbl aplidey| ; and R-is a protecting,

O

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 use of claim 31 wherein the cancer is a solid tumor.

33. A use of claim 31 wherein the cancer is colorectal cancer, lung cancer,

20  breast cancer, stomach cancer, cervical cancer and bladder cancer. - .

7 34, A process for the preparation of compounds of any of dlaims 1to 26
. compnsmg '

: | andenSing an acid of the formula (ﬁ), |




wWith a coOMPOYDB3E -t he fornula (111), WO 03/008378 -101 19 January 2006 in
the presence of a condensing agent, optLQ ally followed gﬁxfennvgb @f
protecting group(s) and/or formation of pharmaceuticall aé@%%? P salts.
. 36. . Conpounds of the formula (n), wherein R3 , R4, R5 and n are as

oungls of any clains 1 to 26 to use in

defined in claim 34, 3 L. e co

therapy. 3 a.. A conpoundMof hhe orwula (1), wherein (1) R, Rz and R3 are

each i ndependently hy®igQ N - -adkybt 10 R4 is hydrogen; alkyl

optionally substituted th otitgthhr e bstituents selected fromthe
ox¥, 0

group consisting of hy , %y, 0qmno, nogp- or di-allrylamno,
car boxy, al koxycarbonyl, carbanoyl, al kyl carbonyl oxy or hal ogen; al kenyl;
.15 all inyl;. (C3-C7)-cycloal kyl; aryl optionally substituted with one to
three substituents@elacheshd ROMe o RERWIHRERFISA4 N9 of hal ogen,
al koxycar bonyl, al kyl carbonyl oxy, cyano, .nono- or di;-allrylamno, alkyl,
al koxy, phenyl, .phenoxy, trifluorongethyl, 20 trifluoronmethoxy, alkylthio,
hydr oxy, al kyl &iﬁﬁﬂﬂmﬁﬁqﬂﬁgﬂnﬁgf g@épgkyl, 1, 3-di oxol yl, 1,4 dioxolyl,
am no or.benzyl; WO 03/008378 -102 19 January 2006 aral kyl with the aryl

group optionally substitutedwth_one to three. substituents selected from
‘the group consisting of haléighﬁr§%F9gycarbonyl, sul f anoyl ,

al kyl car bonyl oxy, cyano, norp- i~Fal kyl ami no, al kyl, al koxy, phenyl,
. phenoxy, -

O

HVS(O)“ o )

5 wherein R’,R*, R’ and n are as defined in claims 1 to 26.

35. Aprocess for the preparation of compounds of any of claims 1 to 26
comprising condensing an acid of the formula (IV), '

0L © ()

{:ﬁ - : wherein .

10 R'  ishydrogen or (C;-Cs)-alkyl; and
R® isa protecting,
with a compound of the formula (IIT),

HS

N—_ R®
H

o ﬁ4/5(0).30 ()

wherein R%, R%, R® and n are as deﬁned in claimv 34, |




trifluor c}ﬁ%t‘}ﬁ{?,?sfm[ rifluoronethoxy, alkylthio, hydroxy, alkylcarbonyl an no,
heterocyclyl, 5 1,3-dioxolyl, 1,4-dioxaly]. am no or benJanuay 2006

het erocyclylallcyl; RS is (C2-C6)-al kylam no; hydroxy; '

(C3-d)-cycl oal lhyhaprenmcepfa coralehying apsit) dptioaallblp ﬂphedlbyr@ﬁom&yfqtecnng

aryl.am no; ;@ﬂ% Ien he aryl group
optionallysa'ﬁégr Pgnﬁﬁﬁhﬂgﬁ§£#nﬁé%gg%ﬁ qﬂ@ 5##3 sel ected fromthe
group consisting of hal ogen, ai koxycarbonyl, sul fanoyl, al kyl carbonyl oxy,
cyano, rmono- or3&li -Gempeundseéthedorpila (Hkoxy, phenyl, phenoxy,
trifluoronethyl, trifluoronethoxy, alkylthio, hydroxy, alkylcarbonyl- 15
am no, heterocyclyl, 1,3-dioxolyl, 1,4-dioxolyl, amno or benzyl;
(Cx-A) - al koxy, benzhydrazi no; h ocycl yl optlonally substituted with-
one to three substituents select&d /frpmt{he group consisting of benzyl,
~benzhydryl, al kyl, hydroxy, alko yl car bamoyl oxy, am no, nono- or
di - alkylanlno acylanlno alkoxycaub m no phenyl or hal ogen;

het er ocycl yl anm no; heterocycloalkyianlﬁo wi t h1 he het er ocycl yl group
optionally substituted wth one to three substituents selected fromthe
group consi sting of benzyl benzhydryl, 25. alkyl, . hydroxy, alkoxy,
alkylcarbannyloxy glalk | am no, acylam no, al koxycarbonyl am no or
hal ogen: ar al kWé‘S@}n BncRaRaF‘k‘%/F a%ﬁﬁsideﬁp@d dhelriny 3ubstituted with one to
three substituents fromthe group consisting of hal ogen, al koxycarbonyl,

: (}ul fanmoyl, al Byl cEh&edh #&iﬁd}; of ¥ ElainkiONR 2635 ugém%gﬁébﬁm no, al kyl, al koxy,
phenyl , phenoxy 30 trifluo$ronethyl, trifluoromethoxy; al kyl thi o, hydroxy,

al kyl car bonyl a het ero | i oxol yl, 1, 4-di oxol yl ;, ami no,
ami nosul f onyl g%’ b%r‘f? @xg‘é’ﬁé%??“léé’és WO 03/ 008378 PCT/ EP02107931

. H R
1 5
HNT N ‘i’ N A
R

wherein
"RLR*andR®  areeach independently hydrogen or (C;~Cy)-alkyl;

10 R* is hydrogen;
O o aikyl optionally substituted with one to three substituents selected from the group

: consisting of hydroxy, alkoxy, amino, mono- or di-alkylamino, carboxy, alkoxycarbonyl,
carbamoyl, alky_flcé.rbonylbxy or halogen;

alkenyl;
15  alkinyl;
{Gs-Gp)-cycloalkyl;

~aryl opuonally substituted with one to three substituents selected from -

" the group conswtmg of halogen, alkoxycarbonyl, sulfamoyi, alkylcarbonyloxy, cyano,

;- - momo- or di-alkylamino, alkyl, alkoxy, phenyl, phcnoxy, triflvoromethyl,” -
20 _mﬂuoromethoxy, a]kylthzo, hydroxy, a]kyicarbonylammo, heterocyclyl, 1,3- dmxolyl, 1,4~ .
- dioxolyl, amino orbenzyl o




103 and wiposoeesysi nteger of 0,1 or 2; and phar maceuti_cal' acceptable salts
thereof. 5 3 9. The novel conpounds, novel pharnaceuticaljERRasbiONs,
- processes and nmethods as well as the us&f such conpounds subStantially

V?S described herei nbef glta‘ikyl 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-alkylamino, alkyl, alkoxy, phenyl, phenoxy,
triffuoromethyl, trifluoromethoxy, alkylthio, hydroxy, alkj'lcarbonyiamino, heterocyclyl,

5 1,3-dioxolyl, 1,4-dioxolyl, amino or benzyl; or

rheterocyclyla]kyi;
R’ is (Cy-Ce)-alkylamino;

hydroxy;

(C3-Cr)-cycloalkylamino optionally substituted by phenyl or benzyl;
U 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, alkylcarbenyloxy, 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;

(Ci-Ca)-alkoxy;
benzhydrazino;

: heterocyclyl optionally substituted with-one to three substituents selected
P - from the group 'consisting of benzyl, benzhyd.ryl, alkyl, hydroxy, alkoxy,
) 20 alkylcarbamoyloxy, amino, mono- or di-alkylamino, acylammo, 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
e ,A,.'substltuents from the group consisting of halogen, alkoxycarbonyl, sulfamoyl,
o _-jalkylca:bonyioxy, cyano, mono- or di-alkylamino, alkyl, alkoxy, phenyl, phenoxy,
R 30 "jtnﬂuo$romethyl, tnﬂuoromethoxy, alkylthio, hydroxy, a]kylcarbonylamno, heterocyclyi,
7 1,3-dioxolyl, 1,4-dioxolyl, amino, aminosulfonyl or benzyl;




19 January 2006
WO 03/008378 - PCT/EPO2/07931

-103-
and
n is an integer of 0, 1 or 2;

and pharmaceutical acceptable salts thereof.

5 39. The novel compounds, novel pharmadceutical compositions, processes and
~methods as well as the use of such compounds substantially as described hereinbefore.




